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TO ADDRESS OUT-OF-COMPLIANCE STATUS AT 
TREND WELLS RL-1 AND EF-8, LISBON FACILITY 

 
 
 

1.0  INTRODUCTION 
 

 

This report summarizes the results of the supplemental site assessment (SSA) 

conducted at the Rio Algom Mining LLC (RAML) Lisbon Facility (Site) located near La Sal, 

Utah.  Figure 1 shows the Site location and Site map.  The SSA consisted of a hydrogeologic 

investigation conducted in two phases.  The first phase included the construction of new wells 

on RAML property, hydraulic testing and analysis, and groundwater monitoring in new and 

existing wells.  The second phase included the construction of additional new wells on public 

land, hydraulic testing and analysis, and groundwater monitoring at all new and existing wells.  

The first phase was completed in November 2012.  The second phase was completed in 

November 2013.   

 

The SSA was conducted in accordance with Stipulation and Consent Agreements 

(SCAs) between the Utah Department of Environmental Quality (DEQ) and RAML (DEQ, 

2012 and 2013).  The overall scope of the SSA was outlined in a work plan titled “Revised 

Final Work Plan, Supplemental Site Assessment to Address Out-of-Compliance Status at 

Trend Wells RL-1 and EF-8” (Montgomery & Associates [M&A], 2012).  The second phase 

of the SSA was outlined in a second work plan titled “Phase 2 of Supplemental Site 

Assessment to Address Out-of-Compliance Status at Trend Wells RL-1 and EF-8” 

(M&A, 2013b).  
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1.1  BACKGROUND INFORMATION 
 

Uranium mining and milling occurred at the Site from 1972 to 1989.  Seepage from 

two tailings impoundments constructed during mining impacted groundwater at the Site.  

Figure 1 shows the location of the tailings impoundments.  Interim and formal groundwater 

corrective action programs (CAPs) were implemented at the Site from the early 1980s through 

2003 to minimize the impact of tailings water seepage on groundwater quality.  Initial 

corrective actions in the early 1980s included installation of a grout curtain and pumpback 

system, and groundwater extraction from well OW-UT-9, located immediately north of the 

upper tailings impoundment (Figure 2).  Impacted groundwater from well OW-UT-9 was 

conveyed to evaporation ponds at the tailings.  Dewatering of the aquifer limited the 

effectiveness of the system.  The pumping capacity of well OW-UT-9 diminished over time 

and operation of the well ceased in the early 2000s. 

 

A formal CAP was initiated in 1990.  The CAP system comprised up to 6 extraction 

wells and operated at a maximum total rate of approximately 100 gallons per minute (gpm).  

During operation, the CAP system removed about 483 million gallons of groundwater and 

almost 100,000 pounds of uranium (Lewis Water Consultants, Inc. [LWC], 2001).  

Groundwater from the CAP was conveyed to evaporation ponds located on top of the 

tailings.  Over time, pumping capacities of the CAP wells diminished, limiting the 

effectiveness of the CAP (Medlock Consulting, 1998 and LWC, 2001).  The CAP was 

discontinued in 2003 after it was demonstrated to be ineffective.  In the mid-2000s, the 

tailings impoundments were covered with impervious material to minimize further impacts.   

 

Between 2001 and 2003, an application for Alternate Concentration Limits (ACLs) 

and response to comments on the application were prepared by RAML for the U.S. Nuclear 

Regulatory Commission (NRC) (LWC, 2001 and KOMEX, 2003).  The NRC-approved ACL 

application established groundwater compliance concentrations and resulted in a long-term 

monitoring remedy for the Site.  Groundwater monitoring in 14 wells began at the Site in 2004 
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in accordance with the Long Term Groundwater Monitoring Plan (LTGMP) (KOMEX, 2004).  

In 2004, the Utah Department of Environmental Quality, Division of Radiation Control (DRC) 

obtained lead regulatory authority for the Site from NRC.  Subsequently, DRC lowered the 

compliance concentrations based on the results of groundwater modeling published in the 

LTGMP (DRC, 2012a).  Currently, all Site activities are conducted in accordance with Utah 

Radioactive Materials License No. UT1900481, Amendment No. 4 (License) (DRC, 2012b).  

Among other specifications, the License specifies compliance concentrations, monitoring and 

reporting requirements, and identifies the following constituents of concern (COCs) for 

groundwater:  uranium, molybdenum, selenium, and arsenic.  The License also requires 

groundwater monitoring for pH, total dissolved solids (TDS), chloride, sulfate, bicarbonate, 

and groundwater elevation.   

 

Wells RL-1 and EF-8 (designated as “trend wells” in the License) are currently out of 

compliance with the License because uranium concentrations in groundwater have exceeded 

Target Action Levels (TALs) for more than two consecutive sampling events.  The SSA was 

conducted to address the out-of-compliance conditions at RL-1 and EF-8.  Subsequent to 

initiating the SSA, well OW-UT-9 became out of compliance with the License because arsenic 

concentrations exceeded the ACL for this well. 

 

 

1.2  REPORT CONTENT AND ORGANIZATION 
 

Data gaps identified in the initial work plan were partially addressed by the 

completion of the first phase of the SSA.  A limited interpretation of the Phase 1 data was 

presented in the report entitled, Phase 1 Report for Supplemental Site Assessment to Address 

Out-Of-Compliance Status at Trend Wells RL-1 and EF-8 (M&A, 2013a).  Interpretation of 

Phase 1 data was limited to the level required to further develop the second phase of the 

SSA.  Following a review of the Phase 1 report, DRC provided comments in a letter dated 

June 26, 2013 (DRC, 2013a).  In an electronic mail correspondence dated April 24, 2014 



 

4 

 

(DRC, 2014a), DRC granted RAML’s request to address Phase 1 report comments in this 

report, in lieu of issuing a revised Phase 1 report.  The comments from DRC and responses 

from RAML are provided in Appendix A.  Information pertaining to these comments is also 

provided elsewhere in this report. 

 

For the purposes of this report, the two phases of the field and data analysis program 

are considered a singular investigation.  This report presents a thorough interpretation of 

results from the first and second phases of the SSA to fully address data gaps, refine the 

conceptual Site model (CSM), support development of a new groundwater model, and 

develop new ACLs for the Site.  The report is organized as follows: 

 

Section 1.0 – Introduction 

Section 2.0 – Investigation Methods 

Section 3.0 – Summary of Data 

Section 4.0 – Conceptual Site Model 

Section 5.0 – Groundwater Modeling 

Section 6.0 – Proposed New Alternate Concentration Limits 

Section 7.0 – Conclusions and Recommendations 

Section 8.0 – References Cited 

 

Supporting documentation, detailed descriptions of methods, field data, and analytical 

data are provided in Appendices A through K.  Printed versions of Appendices H, J, and K 

are provided.  The remaining appendix material is provided in electronic format on compact 

disc.  The electronic appendix material is included in a complete copy of the report in a 

bookmarked portable document format file.  The CD also includes the raw water level data 

from slug testing. 
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2.0  INVESTIGATION METHODS 
 

 

The two-phased SSA field program included installation of new monitor wells, 

collection of core samples at selected borehole locations for physical properties and chemical 

analyses, conduct of hydraulic testing at new and existing monitor wells, video-logging of 

selected existing monitor wells, and groundwater monitoring in new and existing monitor 

wells.  Investigation methods are described in the following sections. 

 

 

2.1  SITE SETTING 
 

The Site is located in an area of low-rolling hills separated by broad valleys ranging 

in elevation from 6,500 to greater than 7,000 feet above mean sea level (ft msl).  The surface 

topography of the Site and surrounding areas is shown on Figure 1.  The Site is located in a 

west-trending drainage basin, approximately one square mile in area.  West Coyote Creek, an 

ephemeral creek, is located approximately one mile north of the Site.  Currently, there are no 

natural perennial surface water bodies within the RAML property boundary.  During mining 

operations, surface water bodies at the Site included the upper and lower tailings ponds, 

Bisco Lake, and multiple small process ponds.   

 

 

2.2  SITE GEOLOGY 
 

Extensive drilling and well installation were conducted during mining operations and 

during previous investigations to characterize geologic and hydrogeologic conditions at the 

Site.  The vast majority of historic monitor wells and exploration boreholes have been 

decommissioned.  Fourteen monitor wells installed prior to the SSA remain in use and are 
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shown on Figure 2.  The locations of decommissioned wells and boreholes identified in 

historical reports are also shown on Figure 2.   

 

The Site is underlain by sedimentary rocks of the Burro Canyon Formation (Kbc) 

and, to a lesser extent, Dakota Sandstone (Kd).  A geologic map of the Site is shown on 

Figure 3.  Rocks of the Kbc locally consist of fine- to medium-grained sandstone with minor 

layers of siltstone, shale, limestone, and conglomerate.  In general, the Kbc is composed of 

two stratigraphic units:  (1) an upper unit consisting of fine-grained sandstone layers 

interbedded with siltstone, shale, and thin beds of limestone, and (2) a lower unit consisting 

primarily of thickly-bedded, generally well sorted, fine- to medium-grained sandstone with 

minor siltstone and conglomerate lenses.  The Kbc is underlain by mudstone and shale of the 

Brushy Basin Member (Jmb) of the Morrison Formation.  The Jmb varies in thickness from 

between 300 to 450 feet in the vicinity of the Site (LWC, 2001).   

 

The structural geology of the Site is dominated by two regional subsurface features, 

the Lisbon Fault (LF) and the Lisbon Valley Anticline (LVA).  The LF is located 

immediately west-southwest of the Site (Figure 1).  The LF trends northwest-southeast and 

bounds the Kbc to the west.  The LF is a high-angle reverse fault with more than 2,000 feet 

of vertical displacement, exposing Jurassic-age and uranium ore-bearing Triassic-age 

sedimentary rocks along a distinct northwest trending ridge west of the Site (Figure 3).  

Structural displacement and faulting have resulted in extensive fracturing of the Kbc 

sandstone in some areas along the fault zone, including the area south of the Site.   

 

The LVA is a northwest-trending fold that plunges to the northwest (Figure 1).  The 

LVA lies directly beneath the tailings impoundments.  The LVA creates a subsurface 

structure where the Kbc/Jmb contact is at a topographic high along the LVA axis.  A less 

extensive syncline is located between the LVA and LF and generally parallels the two 

features (Figure 1).  The Kbc varies in thickness from less than 50 feet over the axis of the 

LVA to greater than 250 feet in the southern and northern portions of the Site (LWC, 2001).   
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2.3  MONITOR WELL INSTALLATION 
 

A total of 27 new monitor wells were installed in 2012 and 2013 during the SSA.  

Eight monitor wells were installed on the Site1 during Phase 1.  The remaining 19 monitor 

wells were installed on Bureau of Land Management (BLM) land2, west and south of the Site 

during Phase 2.  Figure 4 shows the locations of the new wells.  The well locations were 

selected based on an evaluation of historical Site data, the results of preliminary modeling, and 

recommendations from DRC in their Request for Information letters dated February 6, 2012 

and May 1, 2012 (DRC, 2012c and d).  The installation program for the new monitor wells 

included drilling, well construction, development, surveying of well coordinates, and 

management of investigation derived waste (IDW). 

 

2.3.1  Drilling Methods and Well Construction 
 

New monitor wells were installed during the periods from September 9 to 

October 31, 2012 (Phase 1) and from August 20 to October 11, 2013 (Phase 2).  The wells 

were designed and constructed in accordance with UAC R317-6-6.3(I)(6), the Utah Division of 

Water Rights Standards (R655-4 UAC), and the Resource Conservation and Recovery Act 

guidance document entitled Ground Water Monitoring Technical Enforcement Guidance 

Document (U.S. Environmental Protection Agency, 1986).  Drilling was conducted by State of 

Utah licensed well drillers Boart Longyear (Phase 1) and National Exploration, Wells & 

Pump (National EWP) (Phase 2).  The monitor well boreholes were drilled using 

conventional or reverse-circulation air rotary drilling methods.  Specific adaptations were 

made on a well-by-well basis to accommodate local hydrogeologic conditions.   

 

All drilling and well construction activities were directed in the field by a qualified 

M&A hydrogeologist and completed under the supervision of an M&A Professional Geologist, 

licensed in the State of Utah.  During drilling operations, the on-site M&A hydrogeologist 
                                                             
1 Well installation during Phase 1 was limited to areas within the RAML property boundary. 
2 Drilling and well construction on BLM land were conducted in accordance with the August 2013 Amended Right-of-Way Grant UTU-
80472.  
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maintained continuous lithologic logs of the subsurface materials encountered and notes 

regarding drilling characteristics and water encountered in each of the boreholes.  

Representative samples of drill cuttings were obtained at 10-foot depth intervals during 

drilling.  Additionally, continuous core samples were obtained at seven locations.  Lithologic 

descriptions of drill cutting samples and core samples were prepared and are provided in 

Appendix B. 

 

Twenty-one monitor wells were completed with screens in the Burro Canyon Aquifer 

hydrostratigraphic unit (BCA) within the Burro Canyon Formation.  In this report, Kbc is 

used to refer to the rocks or unsaturated portion of the Burro Canyon Formation.  Wells 

screened in the BCA are designated as BCA wells.  Five wells were completed with screens 

in the Brushy Basin Member of the Morrison Formation.  The designation Jmb is used to 

refer to the rocks or unsaturated portion of the Brushy Basin Member of the Morrison 

Formation.  The saturated portion of the Jmb is designated as the Brushy Basin Member 

hydrostratigraphic unit (BBM).  Wells screened in the BBM are designated as BBM wells.  

The BBM well designation was retained to maintain the naming convention previously 

established for the Site.  One well was installed southwest of the LF and screened in the 

Chinle Formation (TRc).  The wells were completed as follows:  

• BCA wells MW-101, MW-102, MW-104, MW-105, MW-108, MW-109, 

MW-114, MW-116, MW-118, MW-119, MW-120, and MW-122 were completed 

to fully penetrate the BCA. 

• BCA wells MW-107S and MW-107D were completed as companion wells, to 

fully penetrate the BCA with isolated shallow and deep screens at a single 

location. 

• BCA wells MW-100, MW-112, MW-113, MW-115S, MW-115M, MW-117S, 

and MW-117M were completed as companion wells to existing wells, to screen 

the saturated portion of the BCA not screened by the existing well. 
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• BBM wells MW-103, MW-106, MW-110 and MW-111 were completed in the 

upper 30 to 50 feet of the Jmb to characterize groundwater conditions in the upper 

BBM.   

• BBM well MW-102DB was completed in the Jmb and was screened in the BBM 

beneath the BCA. 

• Well MW-121 was installed to characterize groundwater conditions southwest of 

the LF.  

• Boring B-2 was drilled south of the LF, but was dry, so it was not completed as a 

monitor well.  

 

All new wells were constructed of flush-threaded, 4-inch diameter, schedule 40, PVC 

blank riser, machine-slotted well screen, and end caps.  All new wells were completed with 

lockable, 8-inch diameter, steel, above-grade monuments, set into 4 by 4-foot concrete pads.  

Well construction details for the 27 new monitor wells are summarized in Table 1.  A 

detailed summary of well installation activities, detailed lithologic descriptions of materials 

encountered during drilling, and schematic diagrams of the 27 monitor wells and one 

abandoned borehole are provided in Appendix B.   

 

At the majority of drilling locations, the hydrogeologic conditions encountered during 

drilling were generally consistent with expected conditions and well construction activities 

were conducted in accordance with procedures described in the approved Phase 1 and Phase 2 

work plans (M&A, 2012 and 2013).  At the drilling locations adjacent to existing wells EF-3A 

and EF-8, difficult drilling conditions were encountered, prompting modification to proposed 

well designs.  Distinct zones of unconsolidated sand, poorly-lithified sandstone, and 

fractured sandstone were encountered causing boreholes to slough significantly.  

Modifications to well designs were discussed and approved by DRC prior to implementation.  

Drilling and well design modification at these locations are described in detail in 

Appendix B and summarized below:  
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• At existing well EF-8, construction of a single companion well in the upper 

portion of the BCA was proposed in the Phase 2 work plan.  In the initial 

borehole, sloughing conditions prevented well construction to the target depth.  

In an electronic mail correspondence from DRC dated August 26, 2013 (DRC, 

2013b), DRC approved construction of a shallow monitor well (MW-115S) in the 

borehole above the sloughed zone, to screen the upper portion of the BCA, and a 

second intermediate well (MW-115M) to screen the interval between MW-115S 

and EF-8.  Installation of the intermediate well was initially unsuccessful due to 

sloughing conditions and lost circulation.  The equipment required to maintain 

borehole stability was not readily available and the field team demobilized from 

the site.  The field team remobilized to the Site with specialized drilling 

equipment and completed intermediate well MW-115M.  

• At existing well EF-3A, construction of a BBM well and an upper BCA well was 

originally proposed in the Phase 2 work plan.  Installation of conductor casing 

and grout seal for the BBM well was prevented by sloughing conditions.  In an 

email correspondence from DRC on August 30, 2013 (DRC, 2013c), DRC 

approved RAML to abort the BBM well.  Instead, intermediate BCA well  

(MW-117M) was discretely screened across the zones of incompetent, weakly-

lithified sandstone.  A second shallow BCA well (MW-117S) was installed to 

screen the remaining upper saturated portion of the BCA.  

 

2.3.2  Core Sampling 
 

At seven drill locations, continuous core samples were obtained from a corehole prior 

to well construction.  During Phase 1, coreholes were drilled at the MW-102DB and  

MW-103 locations with the air rotary rig, equipped with a 5-inch diameter (PQ) core barrel.  

After coring, the coreholes were reamed to accommodate well construction.  During Phase 2, 

PQ coreholes were drilled at the MW-107D, MW-109, MW-116, MW-117M, and MW-118 

locations using a dedicated coring rig.  After coring, the coreholes were abandoned with 
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bentonite grout and a cement cap.  The associated monitor well boreholes were drilled within 

10 feet of the abandoned corehole at each location.   

 

Selected core samples obtained from the MW-102DB, MW-109, MW-117M, and 

MW-118 coreholes were submitted for laboratory analysis of hydraulic conductivity (K).  

Selected samples from MW-102DB and MW-103 were submitted for chemical analysis.  

Core samples not submitted for analysis were placed in labeled core boxes, covered with 

plastic, and stored in a secured area at the Site.  The depth intervals and lithologic 

descriptions of the core samples selected for physical and chemical analysis are summarized 

in Appendix C.   

 

2.3.3  Well Survey 
 

The new monitor wells were surveyed by Keogh Land Surveying, a licensed Utah 

land surveyor.  The elevation of the tops of the PVC casings, protective steel monuments, 

and land surface/concrete pads were surveyed relative to the 1988 North American Vertical 

Datum and horizontal coordinates were surveyed relative to the 1927 North American 

Datum, Utah State Plane South coordinate system.  The PVC well casings were marked to 

indicate the water level measuring point.   

 

2.3.4  Well Development 
 

Following installation, new wells were developed by surge and purge methods.  

Monitor wells installed during Phase 1 were developed by Confluence Environmental, Inc. 

(CEI) during the period from October 29 to October 31, 2012.  Monitor wells installed during 

Phase 2 were developed by National EWP during the period from September 19 to 

September 23, 2013.  Monitor well MW-115M, which was completed on October 10, 2013, 

was developed by CEI on October 11, 2013.  Well development activities were supervised by 

an M&A hydrogeologist.  
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New wells that contained a sufficient amount of water were surged across the entire 

saturated screened interval with a 4-inch diameter surge block.  The majority of wells were 

then purged using a bailer or pump until development water was free of sediment and the 

field parameters pH, specific conductance, and temperature had stabilized.  Wells MW-104, 

MW-106, MW-109, MW-110, and MW-119 were surged and then purged dry after one 

borehole volume was removed.  Development at these wells was limited by slow recovery 

after the initial evacuation.  Monitor wells MW-111, MW-121, and MW-122 were dry at the 

time of development activities.   

 

2.3.5  Investigation Derived Waste Management 
 

All waste rock cuttings generated during drilling activities were contained in roll-off 

bins.  After Phase 1 drilling was completed, four-point composite samples were collected 

from each roll-off bin and submitted to ACZ Laboratories, Inc. of Steamboat Springs, 

Colorado (ACZ Lab) under standard chain of custody protocols for disposal characterization 

analyses.  Upon approval from the landfill in January 2013, the drill cuttings generated 

during Phase 1 were transported by MP Environmental Services, Inc. (MPE) to US Ecology 

(a landfill licensed to accept low-level radioactive material) in Grand View, Idaho for final 

disposal.  Drill cuttings generated during Phase 2 were transported by MPE to US Ecology 

and disposed under the waste profile developed during Phase 1.  Copies of the laboratory 

reports and disposal manifests for the cuttings are provided in Appendix D.  

 

All drilling and development water from well installation activities was contained in 

the lined roll-off bins and transferred to 20,000-gallon secured storage tanks located on 

RAML property.  After Phase 1 drilling was completed, a waste water sample was collected 

on November 7, 2012 and submitted to ACZ Lab under standard chain of custody protocols 

for disposal characterization analysis.  Waste water generated during both phases of work 

was transported by MPE to US Ecology for final disposal under the waste water profile 
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developed during Phase 1.  Copies of the disposal characterization laboratory reports and 

waste disposal manifests are provided in Appendix D.  

 

 

2.4  CHEMICAL ANALYSIS OF CORE SAMPLES 
 

As described in Section 2.3.2, selected core samples obtained at the MW-102DB and 

MW-103 locations were submitted to ACZ Lab under standard chain of custody protocols for 

chemical analysis.  Representative samples of unbroken core, approximately 0.5 feet in 

length, were analyzed for uranium and other selected metals by Synthetic Precipitation 

Leaching Procedure (SPLP), US EPA Methods 6010B, 6020, and 7470A.  The depth 

intervals and lithologic descriptions of the core samples selected for chemical analysis are 

summarized in Appendix C.  

 

 

2.5  HYDRAULIC TESTING 
  

Slug testing was conducted at new and existing wells to estimate formation K.  In 

addition, core samples obtained from boreholes MW-102DB, MW-109, MW-117, and 

MW-118 were submitted for laboratory K analysis.  Hydraulic testing was conducted in 

accordance with procedures described in the approved work plans. 

 

2.5.1  Slug Testing 
 

Slug testing was conducted at 38 wells in 2012 and 2013.  The existing monitor wells 

and the majority of monitor wells installed during Phase 1 were slug tested during the period 

from August 24 to November 5, 2012.  Insufficient and slow water level recovery due to low 

hydraulic conductivities near wells MW-104 and MW-106 prevented slug testing during 
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Phase 1.  Because these wells would require an extended monitoring period to adequately 

slug test, they were slug tested during Phase 2 from August 19 to September 22, 2013.   

 

Monitor wells installed during Phase 2 were slug tested during the period from 

October 1 to October 12, 2013.  BCA well MW-122, BBM wells MW-110 and MW-111, 

and TRc well MW-121 (south of the LF) were not slug tested.  At the time of the testing 

event, water levels in wells MW-110 and MW-111 were still recovering after installation 

activities.  Wells MW-121 and MW-122 were dry or contained an insufficient amount of 

water for slug testing.   

 

Prior to slug testing, all new wells were left undisturbed for a period of at least 7 days 

after development activities, with one exception.  Monitor well MW-115M, which was 

completed and developed after all other wells had been tested (Appendix B), was slug tested 

one day after development.  After development activities at MW-115M, a pressure 

transducer/datalogger was used to monitor water level recovery, and slug testing was 

conducted after water level had recovered to a static condition.   

 

Slug testing comprised the near instantaneous introduction and withdrawal of a solid 

cylinder into groundwater, displacing a known volume of water in each well and measuring 

the imposed fluctuation of the groundwater level.  A minimum of two falling-head (lowering 

of slug into a well) and two rising-head (removal of slug from the well) slug tests were 

conducted at each well to verify that the data were repeatable.  Where practical and as time 

permitted, three sets of slug tests were conducted.  Slugs of different volumes were used at 

each location for comparative analysis.  

 

In-Situ® Level TROLL® non-vented, integrated pressure transducer/dataloggers were 

used to measure water level response during slug testing.  At the majority of well locations, 

the dataloggers were programmed to record water level at a logging rate of one reading per 

second.  At several well locations where recovery rates were slow, water level readings were 
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recorded at intervals up to 2 minutes.  After the monitoring equipment was installed in a 

well, a slug was lowered quickly into the water.  Falling head was monitored until water 

level in the well recovered to within approximately 98 percent of the initial static level.  

After water level had recovered to a static condition, the slug was quickly pulled out of the 

water.  Monitoring of rising head continued until the water level recovered to within 

approximately 98 percent of the initial static water level. 

 

2.5.2  Core Analysis 
 

As described in Section 2.3.2, selected core samples obtained from the MW-102DB, 

MW-109, MW-117M, and MW-118 borings were submitted for laboratory estimation of 

horizontal and vertical K.  Representative samples of unbroken core, approximately 0.5 to 

1 foot in length, were submitted to Daniel B. Stevens & Associates, Inc. of Albuquerque, 

New Mexico (DBSA Lab) under standard chain of custody protocols.  The samples were 

analyzed for saturated horizontal and vertical K by flexible wall falling head-rising tail 

method.  Samples were also analyzed for porosity.  The depth intervals and lithologic 

descriptions of the core samples selected for laboratory K analysis are summarized in 

Appendix C.   

 

 

2.6  VIDEO LOGGING 
 

Down-hole video logging was conducted at three existing monitor wells during 

Phase 1.  Based on a review of historic information, discrepancies were noted in the 

construction records of existing wells ML-1 and MW-13.  Video logs were obtained to 

clarify the construction of these wells.  During Site work, a well of unknown designation was 

located southeast of well MW-13 (Figure 4).  This well, assigned the designation of UW-1, 

was video logged to determine its condition and viability as a monitor well.  Video logging 
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was conducted by CEI under the supervision of an M&A hydrogeologist.  Findings of the 

video logging are described below: 

 

ML-1:  The well log for well ML-1 indicates that it was constructed with two well 

screen intervals separated by about 70 feet.  Based on the video log, well ML-1 is not 

screened from 60 to 80 feet bgs as originally reported.  Instead, well ML-1 has one screened 

interval from 135.7 to 154.7 feet bgs (137.0 to 156.0 feet below the top of PVC casing 

measuring point [bmp]).  The well screen is constructed with horizontal, machine-slotted 

PVC and appears to be in good condition.  The bottom of the well is at 155.7 feet bgs 

(157.0 feet bmp). 

 

MW-13:  Discrepancies were noted in historic documentation of the depth of MW-13 

and length of the screened interval.  Video logging confirmed that well MW-13 is screened 

from 126.7 to 203.7 feet bgs (129.0 to 206.0 feet bmp).  The well screen is constructed of 

PVC with vertical saw-cut perforations.  The perforations are approximately 1/8 inch wide, 

6 inches long, and staggered across the interval with three separate perforations in the casing.  

Heavy orange and black staining was observed on the lower 40 feet of well screen.  The 

bottom of the well is at 203.7 feet bgs (206.0 feet bmp). 

 

UW-1:  Based on the video log, well UW-1 is screened from 100.6 to 137.6 feet bgs 

(103.0 to 140.0 feet bmp).  The 4-inch diameter PVC well screen is perforated with vertical 

saw-cut perforations, approximately 1/8 inch wide, 6 inches long, and staggered across the 

interval with three separate perforations in the casing.  The screen appears to be in good 

condition.  The bottom of the well is at 137.6 feet bgs (140.0 feet bmp). 
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2.7  GROUNDWATER MONITORING 
 

The current groundwater monitoring program at the Site includes water level 

monitoring and groundwater sampling.  Per the License and LTGMP, the 14 existing monitor 

wells (installed prior to 2012) are monitored in the fall of each year.  Trend monitor wells RL-1 

and EF-8 and Point-of-Compliance (POC) well OW-UT-9 are currently out of compliance with 

the License and are monitored more frequently.  Trend wells RL-1 and EF-8 were monitored 

on a monthly basis through May 2014; at the request of RAML3, DRC approved quarterly 

sampling in these wells (DRC, 2014b).  POC well OW-UT-9 was monitored on a quarterly 

basis from November 2012 through June 2014, and is currently monitored on a monthly basis.   

 

In addition to the scheduled compliance monitoring events, the SSA included 

comprehensive groundwater monitoring events in the fall of 2012, the spring and fall of 

2013, and the spring of 2014.  Each event included water level monitoring and groundwater 

sampling at existing wells (installed prior to 2012) and available new monitor wells (installed 

in 2012 and 2013).  Groundwater monitoring was conducted in accordance with procedures 

described in the approved work plans.   

 

During the SSA comprehensive monitoring events, groundwater samples were 

collected from monitor wells using multiple sample methods.  Multiple methods were used to 

investigate and compare different sampling methods to determine the most representative 

and appropriate sampling methods for the Site.  A detailed evaluation of sample methods and 

recommendations for sampling procedures will be included in the future in a revised LTGMP 

for the Site.  

 

 

 

                                                             
3 Following 2 years of monthly monitoring at RL-1 and EF-8, RAML requested that the sampling frequency be reduced to a quarterly basis 
in the 2013 Annual Groundwater Monitoring Report (M&A, 2014). 
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2.7.1  Groundwater Sampling Methods 
 

During the four SSA comprehensive monitoring events, groundwater samples were 

collected using HydraSleeve no-purge, modified low-flow minimal purge 4, and standard 

three-casing volume purge (purge) methods.  In general, all three sample methods were used 

during the initial two monitoring events at each well location.  After two sets of samples 

were collected at each well using all three methods, subsequent samples were collected using 

HydraSleeve and modified low-flow methods.  The prescribed sample method program was 

followed at all well locations, except at those where insufficient water or slow water level 

recovery prompted modified sampling procedures.  Table 2 summarizes the sample methods 

used at each well during each monitoring event. 

 

Groundwater samples were collected by the HydraSleeve method, followed by the 

modified low-flow method.  When used, the purge method followed the other two methods.  

Sample method procedures are described in detail in the approved work plans.  General 

procedures for each method are described in Appendix E.  Groundwater monitoring was 

conducted by CEI, a qualified company specializing in groundwater sampling 5.  Sample 

methods, water level data, and field parameters measured during sampling were recorded on 

field sampling data sheets (FSDSs).  Copies of the FSDSs are provided in Appendix E.  

Field parameter data are summarized in Table 3.   

 

2.7.2  General Sampling Protocols 
 

Quality Assurance/Quality Control (QA/QC) sampling included collection of 

duplicate samples, equipment rinsate blanks, and laboratory split samples.  During each 

event, duplicate groundwater samples were collected at a frequency of approximately 

10 percent of the total number of groundwater samples collected, and at least two duplicate 

                                                             
4 At the request of DRC, the low-flow sampling method is considered “modified” because well screened intervals at the Site exceed the US 
EPA recommended maximum length of 10 feet (Yeskis and Zavala, 2002). 
5 DRC has conducted field audits of groundwater sampling at selected wells and approved the field sampling methods and protocols (DRC, 
2014b). 
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samples were collected using each of the three sample methods.  Up to three equipment 

rinsate blanks were collected during each event to assess the effectiveness of equipment 

decontamination procedures.  Equipment blanks were prepared by pouring or pumping 

reagent-grade de-ionized water over or through sampling devices after decontamination 

procedures were conducted.  During each event, split samples were collected using all three 

sample methods and submitted to an alternate laboratory.   

 

Samples were placed in laboratory-supplied containers and given a unique 4-digit 

sample identifier.  Samples collected for dissolved metals analysis were filtered in the field 

using disposable 0.45 micron filters and preserved with laboratory-supplied nitric acid.  

Sample containers were placed in iced coolers immediately after sample collection and 

shipped to Energy Laboratories of Casper, Wyoming (Energy Lab) under standard chain of 

custody protocols.  The QA/QC split samples were submitted to ACZ Lab.  In accordance 

with the LTGMP and the License, all groundwater samples were analyzed for dissolved 

uranium, molybdenum, selenium, and arsenic by US EPA Method 200.8, for TDS by standard 

method A2540 C, for chloride and sulfate by US EPA Method 300.0, for bicarbonate as HCO3 

by standard method A2320 B, and pH by standard method A4500-HB.  In addition to the 

required analyses, samples were also analyzed for calcium, magnesium, potassium, and sodium 

by US EPA Method 200.7, carbonate as CO3 by standard method A2320 B, and specific 

conductance by standard method A2510 B.   

 

Purge water generated during groundwater sampling activities was contained and 

transported to the storage tanks located on RAML property.  The purge water was 

transported by MPE to U.S. Ecology in Grand View, Idaho for disposal.  Copies of waste 

disposal manifests are provided in Appendix D.  
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2.7.3  Agency Field Audit and Split Sampling 
 

DRC representative, Mr. Tom Rushing, visited the Site during the fall monitoring 

events in 2012 and 2013 to collect QA/QC split samples and to audit groundwater sampling 

procedures.  On October 30, 2012, an additional sample set was collected from well ML-1.  On 

October 9, 2013, additional sample sets were collected from wells LW-1 and RL-5.  The split 

samples were collected using the modified low-flow method and sampling equipment provided 

by CEI.  DRC maintained custody control of the split samples after collection.  During each 

visit, Mr. Rushing observed sample collection by HydraSleeve, modified low-flow, and purge 

methods, calibration of field meters, and decontamination of sampling equipment at multiple 

wells.  The sampling methods and protocols were found to be acceptable by DRC during the 

audit (DRC, 2014b). 
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3.0  SUMMARY OF DATA 
 

 

 This section presents a summary of the hydrogeologic data, hydraulic testing results, 

groundwater elevation data, and analytical data obtained during Phase 1 and Phase 2 of the 

SSA.   

 

 

3.1  HYDROGEOLOGIC CONDITIONS 
 

The hydrogeologic conditions encountered in the 27 new wells installed during the 

SSA were generally consistent with expected conditions.  The characteristics of the Kbc and 

Jmb encountered were generally consistent with lithologic information reported for previous 

investigations.  The fine-grained upper unit of the Kbc is more prevalent in the southern and 

northern portions of the Site and has generally been removed by erosion over the axis of the 

LVA.  The well sorted basal sandstone unit was consistently encountered across the Site in 

the lower portion of the Kbc just above the Kbc/Jmb contact.  Rocks of the Jmb primarily 

consist of mudstone and shale, characteristically greenish blue and reddish brown in color.  

Appendix B includes lithologic logs for the new wells installed during the SSA.   

 

The contact between the Kbc and Jmb was encountered at elevations generally 

consistent with previously reported elevations.  Figure 5 shows contours of estimated 

contact elevation between the Kbc and Jmb.  The elevation contours were developed based 

on observed contact elevations in the new wells, reported contact elevations in the existing 

wells, reported contact elevations from decommissioned wells and boreholes identified in 

historical reports, and contact elevations reported in the previous groundwater model 

(EarthFax Engineering, Inc., 1984; LWC, 2001).  The Kbc/Jmb contact elevation data from 

decommissioned wells and boreholes are not shown on Figure 5 to improve clarity.  Table 4 

summarizes the available contact elevation data for decommissioned wells and boreholes. 
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Five hydrogeologic sections were prepared to depict hydrogeologic conditions at the 

Site.  Sections A-A’, B-B’, C-C’, D-D’, and E-E’ are included on Figures 6, 7, and 8.  The 

sections were prepared using the recent and previously developed lithologic information.  

The sections include the screened interval of wells, the groundwater elevation from the most 

recent monitoring event (April 2014), and maximum uranium concentrations reported during 

SSA monitoring.  In general, the geologic, water level, and water quality conditions observed 

in these sections are consistent with expected conditions based on information available prior 

to the investigation.   

 

Based on information from the new wells, the following notable hydrogeologic and 

water quality conditions were observed:  

 

Section A-A’ (Figure 6) 

• A syncline exists between the LF and the LVA. 

• Groundwater at MW-108 occurs under confined conditions. 

• Dry conditions were observed in borehole B-2, located southwest of the LF.   

• Elevated uranium concentrations exist in MW-119. 

• The saturated thickness of the BCA is relatively thin (less than 5 feet) at 

MW-119, installed near the crest of the LVA.  

• An upward hydraulic gradient was observed from the deeper BCA to the shallow 

BCA at companion wells MW-107S/MW-107D.  Vertical gradients at companion 

wells are discussed further in Section 3.3.3. 

 

 Section B-B’ (Figure 7) 

• The elevation of the Kbc/Jmb contact along this transect varies from well to well, 

indicating relatively significant peaks and troughs.  The peaks and troughs are 

likely a result of an erosion unconformity and deformation from a combination of 

folding and faulting. 
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• The contact between the Kbc and Jmb is relatively shallow between monitor wells 

MW-105 and companion wells MW-117S/MW-117M/EF-3A.  This apparent 

ridge of elevated Jmb appears to restrict groundwater flow from southeast to 

northwest in the area between the tailings impoundments and the LF. 

• Downward hydraulic gradients were observed from the shallow BCA to the 

deeper BCA at companion wells MW-112/ML-1, MW-115S/MW-115M/EF-8, 

and MW-117S/MW-117M/EF-3A (see Section 3.3.3). 

• The saturated thickness of the BCA is greatest (up to 170 feet at EF-8) in the area 

southwest of the Site. 

• Uranium concentrations increase with depth of well screen in companion wells 

MW-112/ML-1, MW-115S/MW-115M/EF-8, and MW-117S/MW-117M/EF-3A. 

 

Section C-C’ (Figure 7) 

• The saturated thickness of the BCA is relatively thin (generally less than 25 feet) 

in wells along this transect northwest of the LVA axis. 

• An upward hydraulic gradient was observed from the BBM to the BCA in 

companion wells MW-102/MW-102DB (see Section 3.3.3). 

• The highest uranium concentrations at the Site are detected in BCA wells 

northwest of the LVA, with the highest detection in well MW-102.  Uranium 

concentrations decrease in the northwest direction in wells located along the C-C’ 

transect. 

 

Section D-D’ (Figure 8) 

• The LVA plunges to the northwest. 

• The Kbc is dry in the area near BBM wells MW-103, MW-106, MW-110, and 

MW-111.  The Kbc is dry at BCA well MW-122. 

• Groundwater was encountered in the Jmb at monitor wells MW-103, MW-110 

and MW-111.  Water levels in MW-110 and MW-111 have been slowly rising 

since well installation.  During installation activities in 2012, the Kbc was also 



 

24 

 

dry at BBM well MW-106.  Since that time, water level has slowly risen 

approximately 1.5 feet above the estimated Kbc/Jmb contact.   

• Groundwater in the BBM at MW-103, located adjacent to the lower tailings 

impoundment, is impacted by uranium at concentrations greater than 9 milligrams 

per liter (mg/L). 

 

Section E-E’ (Figure 8) 

• The Kbc is dry at the crest of the LVA (near BBM well MW-111).  The lower 

portion of Kbc is saturated on the north and south flanks of the LVA.  

• Dry conditions were observed at TRc well MW-121 for several months after 

installation.  The most recent depth to water measurement indicates that a small 

amount of water has accumulated in the well (less than 1 foot).  It appears that 

groundwater is slowly accumulating in the well. 

• An upward hydraulic gradient was observed from the deeper BCA to the shallow 

BCA at companion wells MW-100/LW-1 and MW-113/EF-6 (see Section 3.3.3). 

• High uranium concentrations are detected at monitor well MW-116, consistent 

with naturally occurring mineralized and geochemical conditions along the LF 

(Jacobs and Kerr, 1965). 

 

 

3.2  HYDRAULIC TESTING RESULTS 
 

Slug testing was conducted in monitor wells to estimate saturated horizontal K of the 

BCA and BBM.  In addition, core samples from selected monitor well boreholes were 

submitted for laboratory analysis of horizontal and vertical K.  The following sections 

summarize the hydraulic testing results.   
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3.2.1  Slug Test Results 
  

Slug tests were conducted at 38 of the 42 existing and new monitor wells during the 

field program.  Multiple sets of tests were conducted at each well using slugs of varying 

volumes to demonstrate that measurements were repeatable.  Four of the new wells were not 

slug tested.  BCA well MW-122, BBM wells MW-110 and MW-111, and TRc well MW-121 

(south of the LF) were either recovering slowly after installation activities or were dry during 

the slug testing events.   

 

Water level recovery data for both falling head and rising head tests were analyzed 

using the aquifer test analytical software AQTESOLV (HydroSOLVE, 2008).  The Bouwer-

Rice method (Bouwer and Rice, 1976) was used to analyze the observed water level response 

for all wells except MW-13, which was analyzed using the Butler Inertial method (Butler, 

1998).  These methods are applicable for analysis of fully and partially penetrating wells 

under unconfined conditions (Bouwer, 1989; Hyder and Butler, 1995).  For slug tests, 

displacement (i.e., change in water level in the well) at time t (Ht) is normalized by the initial 

displacement (H0) as follows: 

 

normalized head = Ht/H0 

 

The normalized head was plotted against time and matched against “type curves” of 

known horizontal K.  Analytical results are presented as horizontal K in units of feet per day 

(ft/d).  For each well tested, the arithmetic mean value of estimated horizontal K values for 

the slug tests is given in Table 5.  At several wells, one or more of the estimated K values 

were not used to calculate the arithmetic mean.  Estimated K values were omitted when an 

anomalous water level response was observed during slug testing or when the measured data 

were observed to be outside the normalized head range for matching results to type curve 

solutions.  In some cases, measured data were not analyzed because the water level response 

measurement was interrupted during the test, usually because the datalogger was 
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inadvertently moved as the slug was deployed or retrieved.  Slug testing field data sheets and 

water level data are provided in Appendix F. 

 

Graphs of observed water level response, and the selected type curve, are provided in 

Appendix F.  For most tests, the selected type curve matches the observed data within the 

normalized head range recommended by Butler for reliably matching results to solutions 

(Butler, 1998).  The mean horizontal K value from the slug tests at each monitor well is 

considered to be a representative values for the area near the well.  The estimated mean 

horizontal K values are shown on Figure 9, along with available K values estimated during 

previous Site investigations.  Table 6 summarizes K data from historical hydrogeologic 

investigation reports. 

 

The highest estimated horizontal K values were observed in BCA wells.  Estimated 

horizontal K values for the BCA ranged from 0.02 ft/d at wells MW-5 and MW-104 to 

421 ft/d at well MW-13 (Figure 9).  At MW-105, water level recovery during slug testing 

was near instantaneous, preventing analysis.  Horizontal K at MW-105 is inferred to be 

greater than 421 ft/day.  The highest horizontal K values in BCA wells occur in the area 

south of the tailings impoundments.  This area of high K corresponds to an area where 

drilling and lithologic logs indicated fractured Kbc.  Based on slug tests conducted during the 

SSA, the geometric mean of the representative horizontal K values in the BCA is 1.4 ft/d.  

The geometric mean horizontal K value estimated from the slug tests is similar to a 

previously reported geometric mean K value of 2.35 ft/d (LWC, 2001).   

 

 At BBM wells MW-102DB, MW-103, and MW-106, horizontal K was estimated at 

values of 0.7, 0.04, and 0.0007 ft/d, respectively (Figure 9).  The geometric mean of the 

representative horizontal K values in the BBM is 0.03 ft/d.   

 

At the time of the October 2013 slug testing event, water levels at BBM wells 

MW-110 and MW-111 were still recovering after well installation activities; therefore, slug 
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testing was not conducted.  Since that time, water level recovery has been monitored at these 

wells on a monthly basis.  Water level measurements obtained in April 2014 indicate that 

water levels are still recovering in these wells.  The very slow water level recovery in wells 

MW-110 and MW-111 indicates that the K of the BBM at these locations is very low.   

 

3.2.2  Laboratory Test Results 
  

Core samples from the MW-102DB, MW-109, MW-117M, and MW-118 boreholes 

were submitted to DBSA Lab for saturated horizontal and vertical K analysis.  At least one 

core sample from the saturated portions of the Kbc (BCA) and Jmb (BBM) was selected 

from each of the four boreholes.  Table 7 summarizes the results of the laboratory K testing.  

A detailed summary of laboratory analytical results is provided in Appendix C. 

 

In the Kbc core samples from the BCA, horizontal K values in the BCA ranged from 

0.004 ft/d in core samples from the MW-109 and MW-118 boreholes to 2 ft/d in core 

samples from the MW-109 and MW-117M boreholes.  Vertical K values in the BCA ranged 

from 0.0002 ft/d in a core sample from the MW-109 borehole to 0.3 ft/d in core samples 

collected from the MW-102DB and MW-117M boreholes.  In the majority of BCA core 

samples, vertical K was reported at values at least an order of magnitude lower than 

horizontal K values reported in the same core sample. 

 

In BBM core samples collected from the MW-102DB, MW-117M, and MW-118 

boreholes, horizontal K and vertical K were reported at values several orders of magnitude 

lower than those reported in the majority of BCA core samples.  Horizontal K values in the 

BBM ranged from 1 x 10-5 ft/d in the lower core sample from the MW-102DB borehole to 

0.1 ft/d in the upper core sample from the MW-102DB borehole.  Vertical K values in the 

BBM ranged from 1 x 10-6 ft/d in the sample from the MW-117M borehole to 0.1 ft/d in the 

upper sample from the MW-102DB borehole.  In the majority of BBM core samples, 

horizontal K and vertical K were reported at similar or equal values.   
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3.3  GROUNDWATER CONDITIONS 
  

 This section presents information on groundwater elevations, hydraulic gradients, and 

saturated thickness for the BCA and BBM. 

 

3.3.1  Groundwater Elevations 
 

Manual depth to water measurements obtained from BCA and BBM wells during the 

four comprehensive monitoring events were used to calculate groundwater elevations.  Depth 

to water measurements and groundwater elevations are summarized in Table 8.  

Groundwater elevation data from the most recent event conducted in April 2014 were used to 

prepare a groundwater elevation contour map (Figure 10).  Water level hydrographs for the 

14 existing wells and the 8 new Phase 1 wells are included in Appendix G6.    

 

During the April 2014 event, groundwater elevations in the BCA wells ranged from 

6,449.80 ft msl at well RL-6 to 6,610.97 ft msl at well MW-104.  In the BBM wells, static 

groundwater elevations ranged from 6,581.41 ft msl at well MW-103 to 6,625.46 ft msl at 

well MW-106.   

 

Groundwater elevations in BCA wells are generally consistent with those expected 

based on previous monitoring data, with one exception.  At BCA well MW-104, groundwater 

is encountered just above the Kbc/Jmb contact and appears to be a result of perched 

conditions.  MW-104 is located along the axis of the LVA in an area where the Kbc/Jmb 

contact is shallow and the BCA is expected to be dry.  Groundwater elevations measured in 

MW-104 are anomalously high, when compared to groundwater elevations in nearby BCA 

wells.   

 

                                                             
6 To date, insufficient water level data have been obtained from the 19 wells installed during Phase 2 to develop time-series graphs.  
These graphs will be prepared in the future when additional data are available. 
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Based on monitoring conducted to date, water levels have not reached static 

conditions in 4 wells.  At BBM well MW-110, a very slow rise in water level has been 

observed since installation.  As of April 2014, approximately 4 feet of water had 

accumulated in the well.  At BBM well MW-111, dry conditions were observed at the time 

of installation.  Since November 2014, water level has risen steadily, and as of April 2014, 

approximately 34 feet of water had accumulated in the well.  TRc well MW-121 was dry for 

several months after installation, and had accumulated approximately 1 foot of water by 

April 2014.  Water levels in MW-110, MW-111, and MW-122 are rising and will continue to 

be monitored.  At BCA well MW-122, dry conditions were observed for several weeks after 

installation.  A small amount of water was observed in the well in December 2014, and in 

April 2014, the water level remained within the casing end cap.  The small amount of water 

is likely an accumulation of residual drill water, and well MW-122 is considered dry until 

additional monitoring is conducted. 

 

3.3.2  Groundwater Flow Directions and Hydraulic Gradients 
 

The Site is located in the Upper Colorado-Kane Springs groundwater basin of eastern 

Utah.  Available regional groundwater elevation data for wells identified in the Utah 

Division of Water Rights registry database and for Site monitor wells were used to prepare a 

regional groundwater elevation contour map (Figure 11).  North-northeast of the Site within 

the BCA, groundwater flows generally west-southwest.  A topographic divide exists 

immediately east of the Site; a groundwater divide may be associated with the topographic 

divide.  Groundwater east of the divide flows south and east into the Animas groundwater 

basin.  The BCA is recharged primarily in mountainous outcrop areas north of the Site 

(LWC, 2001).   

 

Groundwater flow in the BCA in the vicinity of the Site is influenced by the LVA and 

the LF.  Groundwater elevations indicate that the flow of groundwater is towards the LF.  

The LVA creates a subsurface structure where the Kbc/Jmb contact is relatively shallow 
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along the northwest trending LVA axis (Figure 5).  A dry zone in the BCA exists along 

potions of the LVA axis (Figure 10).   

 

 Contours of April 2014 groundwater elevations indicate the following about 

groundwater flow directions and horizontal hydraulic gradients in the BCA: 

 

• The groundwater flow direction in the area north-northwest of the LVA transitions 

from northwest to west.  The average horizontal hydraulic gradient in this area 

between wells MW-5 and RL-4 is 0.008 foot per foot (ft/ft).   

• In the area between monitor wells MW-101 and MW-119, the groundwater flow 

direction transitions from west-northwest to west-southwest.  Between these wells, 

the LVA plunges, the Kbc is thinly saturated, and groundwater in the BCA flows to 

the west-southwest.  The average horizontal hydraulic gradient between wells  

MW-101 and MW-119 is 0.012 ft/ft.   

• In the northwest portion of the study area (northwest of monitor wells 

ML-1/MW-112), groundwater flow directions are to the west and west-southwest.  

Groundwater flow is toward the LF.  The average horizontal hydraulic gradient in this 

area between wells ML-1/MW-112 and MW-118 is 0.009 ft/ft.     

• In the area between the BCA dry zone along the LVA and the LF (southeast of 

monitor wells ML-1/MW-112), groundwater flow directions and hydraulic gradients 

vary.  In the area between monitor wells MW-120 and MW-117S/MW-117M/EF-3A, 

groundwater flow direction is to the northwest, with an average horizontal hydraulic 

gradient of 0.011 ft/ft. 

• An area of relatively flat hydraulic gradient exists between MW-120 and MW-13.  

Average horizontal hydraulic gradient between these wells is 0.0002 ft/ft.  An area of 

relatively steep hydraulic gradient exists between wells MW-13 and  

MW-117S/MW-117M/EF-3A.  Average horizontal hydraulic gradient between these 

wells is 0.019 ft/ft.  The transition from flat to steep horizontal gradient in this area is 

believed to be related to the pronounced subsurface “high” in the Kbc/Jmb contact in 
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this area.  The extent of this high contact area is not fully characterized.  The high 

contact area appears to restrict groundwater flow into a relative narrow zone near 

the LF.  

• In the area between MW-117S/MW-117M/EF-3A and MW-114, groundwater flow 

direction is to the west, toward the LF, with an average horizontal hydraulic gradient 

of 0.003 ft/ft. 

• Groundwater elevations in the BCA in the area northeast of the LVA axis are higher 

than in the area southwest of the LVA axis.  The groundwater elevation drop across 

the LVA indicates that a component of groundwater flow occurs across the LVA in 

the BBM.  The groundwater elevation contours in the area west of the tailings 

impoundments are consistent with the concept that groundwater is flowing through 

the BBM into the BCA in this area.   

 

Contours of April 2014 groundwater elevation indicate the following about 

groundwater flow directions and hydraulic gradients in the BBM: 

 

• Groundwater elevations in the BBM in the area southeast of the tailings are higher 

than in the area northwest of the tailings, indicating that a component of groundwater 

flow to the northwest occurs between these areas.  The observed groundwater 

elevations in the BBM are indicative of conditions in the upper 30 to 50 feet of the 

Jmb.  Groundwater flow conditions in deeper portions of the Jmb could be different 

than the shallower interval characterized in the SSA.       

• Groundwater elevations in the BBM in the area southeast of the tailings and south of 

former Bisco Lake are higher than groundwater elevations in the BCA, indicating that 

groundwater could be discharging from the BBM to the BCA in this area.  

Groundwater elevations in the BBM in this area are indicative of a residual mound in 

the BBM, which is likely the result of seepage of tailings and Bisco Lake water into 

the BBM. 
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• In BBM wells MW-110 and MW-111, located in the area west-northwest of the 

tailings, depth to groundwater in April 2014 was observed at elevations lower than 

groundwater elevations in the BCA.  As of April 2014, water levels in these wells 

were still recovering from well installation activities. 

• Between BBM wells MW-106 and MW-103, average horizontal hydraulic gradient in 

the upper 30 to 50 feet of the BBM is 0.01 ft/ft.  

 

3.3.3  Vertical Gradient 
 

Groundwater elevation data obtained during the fall 2013 and spring 2014 monitoring 

events were used to calculate vertical gradients at companion wells in the study area.  

Vertical gradients at companion wells are summarized in Table 9.  The vertical gradients 

observed at each location during the fall 2013 event were generally consistent with those 

observed during the spring 2014 event.   

 

In BCA companion wells MW-110/LW-1, MW-113/EF-6, and 

MW-107S/MW-107D, upward gradients were observed, ranging from -0.005 ft/ft 

to -0.020 ft/ft.  In BCA companion wells MW-112/ML-1, MW-115S/MW-115M, EF-8, and 

MW-117S/MW-117M/EF-3A, downward gradients ranged from 0.001 ft/ft to 0.018 ft/ft.  

The average vertical gradients are similar in magnitude to the average horizontal gradients in 

the BCA.  

 

Upward gradients of -0.195 and -0.196 ft/ft were observed at BCA/BBM companion 

well MW-102/MW-102DB in fall 2013 and spring 2014, respectively.  The upward gradient 

across the hydrostratigraphic units is significantly greater than upward gradients observed in 

BCA companion wells.  The strong upward gradient at this well pair is evidence that higher 

hydraulic heads exist in the BBM beneath the tailings.  The high hydraulic head in the BBM 

is believed to reflect a residual groundwater mound beneath the tailings impoundments, 

which is the result of historical seepage from the impoundments and Bisco Lake.  The 
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groundwater elevation observed at MW-102DB may be hydraulically connected to this 

groundwater mound in the BBM.   

 

3.3.4  Saturated Thickness of BCA 
 

Figure 12 shows the estimated saturated thickness of the BCA.  Saturated thickness 

of the BCA varies at the Site.  In general, saturated thickness is smaller in areas near the 

LVA and larger in areas away from the LVA.  The saturated thickness in the area northwest 

of the tailings impoundments near well MW-119 is less than 5 feet.  Southeast of this area 

along the LVA crest the BCA is dry.  Saturated thickness in the area west-southwest of the 

tailings impoundments increases steeply along the flank of the LVA to a thickness greater 

than 170 feet at the bottom of the syncline.  Saturated thickness in the area west-northwest of 

the tailings impoundments varies along the axis of the syncline, with a relatively steep 

increase toward the axis of the syncline.  Saturated thickness varies along the LF and is less 

than along the axis of the syncline. 

 

 

3.4  LABORATORY TESTING OF VADOSE ZONE CORE SAMPLES 
  

 Historical drainage of tailings water through the Kbc near the tailings could have 

resulted in attenuation of residual uranium (and other trace metals) in the vadose zone.  SPLP 

tests on core samples from well MW-103 were conducted to assess the potential that residual 

uranium and other trace metals in the vadose zone near the tailings could be mobilized by 

infiltrating water and continue to impact groundwater quality.  SPLP testing on one core 

sample from MW-102DB was requested by DRC to assess the significance of a zone of 

black staining observed over the depth interval from 114 to 123.5 ft bgs.  Table 10 

summarizes the leachate water quality from the SPLP tests conducted on vadose zone core 

samples from selected depth intervals from wells MW-103 and MW-102DB.   

 



 

34 

 

 The results of SPLP testing indicate that the uranium concentration in the leachate 

from all core samples from well MW-103 is low.  These results indicate that the amount of 

leachable uranium in the vadose zone at well MW-103 is low, and uranium in the vadose 

zone in this area does not represent a significant source to the groundwater.  Uranium was 

not detected in the SPLP leachate from the MW-102DB core sample.  Trace metals results 

for core samples are summarized in Appendix C.  A copy of the laboratory report is 

provided in Appendix C. 

 

 

3.5  GROUNDWATER QUALITY 
  

As described in Section 2.7, the SSA included comprehensive groundwater sampling 

events in the fall of 2012, the spring and fall of 2013, and the spring of 2014.  In general, the 

first two sets of samples collected from each well during the SSA were collected using the 

HydraSleeve no-purge, modified low-flow minimal purge, and standard three-casing volume 

purge methods.  After the first two sets of samples were collected, subsequent samples were 

collected by HydraSleeve and modified low-flow methods.  This program was altered at well 

locations where insufficient water or slow water level recovery prompted modified sampling 

procedures.   

 

Review of the groundwater quality data from the comprehensive events indicates that 

all three sampling methods provide comparable analytical results7.  To be conservative, the 

maximum concentrations for common constituents and trace metals reported during each 

event were used for site characterization purposes.  Table 11 summarizes the maximum 

concentrations of dissolved trace metals and common constituents 8, including dissolved 

uranium, arsenic, selenium, molybdenum, bicarbonate, chloride, TDS, and sulfate reported in 

each well during the four events.  Table 11 also summarizes pH data from the sampling 

                                                             
7 Additional analysis of the comparability and representativeness of water quality data from all sampling methods will be completed for the 
revised groundwater monitoring plan, which will be developed after new ACLs are approved by DRC. 
8 The parameters used to characterize water quality are consistent with the License. 
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events.  Time-series hydrographs of the trace metals, common constituents, and pH in the 

14 existing wells and the 8 wells installed during Phase 1 are provided in Appendix G9.  

Groundwater analytical results for all samples collected during the SSA are provided in 

Table H-1 (Appendix H).  Table H-1 also includes historical sample data from existing 

wells, and monthly and quarterly sample results for out-of-compliance wells RL-1, EF-8, and 

OW-UT-9.  

 

Analytical results from groundwater samples collected using the HydraSleeve and 

modified low-flow methods were comparable to results from samples collected using the 

traditional volume-based purge method at all wells with one exception.  At BBM well 

MW-102DB, water quality parameters in samples collected during the initial November 2012 

sampling event (shortly after well installation) using the purge method were reported at 

anomalously elevated concentrations when compared to samples collected by HydraSleeve 

and modified low-flow methods during the same event.   

 

During the subsequent monitoring event conducted in April 2013, the purge rate was 

reduced from 3 gpm to 2 gpm during purge sampling at MW-102DB.  Water quality data for 

the samples collected by all three methods were comparable, indicating that the November 

2012 purge sample results were anomalous and not representative of actual BBM conditions.  

The cause of the elevated concentrations in the initial purge samples is unclear.  Possible 

causes include:  (1) purging at the higher rate during the November 2012 event may have 

caused BCA groundwater to flow into the BBM.  During purge sampling in MW-102DB at 

2 gpm, groundwater elevations in MW-102 did not change, indicating a lack of hydraulic 

connection between the two wells at that purge rate over the sampling period; and (2) the 

initial samples may have been affected by the residual effects of well installation and 

development activities.  The elevated purge sample results are provided in Table H-1, but 

were not used for site characterization.   

 

                                                             
9 To date, insufficient data have been obtained from the 19 wells installed during Phase 2 to develop time-series graphs.  These graphs will 
be prepared in the future when additional data are available. 
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Water quality data obtained from the 14 existing monitor wells during the SSA are 

consistent with historical concentrations observed prior to 2012.  Water quality data reported 

in new wells installed during the SSA are generally consistent with concentrations reported 

from previous investigations (LWC, 2001).  One notable concentration was detected in the 

SSA.  In BCA well MW-116, located adjacent to the LF, common constituents and trace 

metals concentrations are significantly higher than concentrations reported in nearby BCA 

wells located closer to the Site.  Additionally, the pH of groundwater at MW-116 is between 

3.5 and 4, which is the lowest pH detected near the Site.  The water quality detected at  

MW-107S, and to a lesser degree MW-107D, is similar to that of MW-116, with elevated 

inorganic constituent concentrations and depressed pH (Table 11). 

 

The water quality at MW-116 and MW-107S (and to a lesser degree MW-107D), are 

believed to reflect naturally occurring hydrochemical conditions in the LF zone10.  Jacobs 

and Kerr (1965) report mineralogical evidence of hydrochemical alteration in the LF zone, 

including evidence of the presence of high temperature acidic water in the fault zone at times 

during tectonic activity in the fault zone.  The observed water quality conditions at MW-116 

and MW-107S, located immediately adjacent to the LF, are consistent with the reported 

hydrochemical conditions of the LF.  The acidic mineralized groundwater detected in 

MW-116 and MW-107S are naturally occurring and not the result of mining at the Lisbon 

Facility.  Results from MW-116 and MW-107S are included on water quality figures.  

However, water quality data from these wells were not used to characterize the extent of 

impacts from the Site. 

 

3.5.1  Common Constituents 
 

Groundwater samples collected during the SSA were analyzed for a range of common 

dissolved inorganic constituents and conditions (Appendix H).  Concentration contour maps 

were prepared for TDS and sulfate using the maximum concentrations reported in each well 

                                                             
10 LWC (2001) reports that water quality near the LF may be impacted by historical mining operations in the area.  M&A evaluated this 
hypothesis and believes it is more likely that the unique water quality observed near the LF is the result of naturally occurring conditions. 
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during the SSA monitoring period (Figures 13 and 14).  TDS and sulfate contour maps were 

prepared because these constituents provide an overall summary of dissolved inorganic water 

quality, and are representative indicators of groundwater impacts from the former mining 

operations.  In addition, uranium transport in groundwater appears to be correlated to the 

presence of elevated sulfate (LWC, 2001).    

 

Maximum reported TDS concentrations ranged from 368 mg/L at BCA well LW-1 to 

37,400 mg/L at BCA well OW-UT-9.  Maximum sulfate concentrations ranged from 

21 mg/L in BBM well MW-111 to 11,200 mg/L in BCA well OW-UT-9.  The distribution of 

TDS and sulfate in groundwater generally indicates the zone of impact from the mine within 

the BCA.  On the northeast side of the LVA axis, TDS and sulfate concentrations are highest 

near the tailings impoundments (i.e., the source area) and become progressively lower to the 

northwest.  The distribution of TDS and sulfate on the northeast side of the LVA axis is 

consistent with the groundwater flow directions inferred in this area. 

 

On the southwest side of the LVA axis, TDS and sulfate concentrations are highest 

near the lower tailings impoundment and along the LF near MW-116, and generally become 

progressively lower to the northwest.  The high TDS and sulfate concentrations near the 

tailings are likely the result of historical seepage from the lower tailings impoundment.  The 

high TDS and sulfate concentrations near the LF at MW-116 and to a lesser degree  

MW-107S11 are believed to be the result of naturally occurring hydrochemical conditions in 

the fault zone, and not the result of historical mining operations at the Lisbon Facility.  The 

extent of elevated TDS and sulfate concentrations from mining operations is larger on the 

northeast side of the LVA axis than the southwest side of the LVA axis.  The CAP may have 

affected the extent of impacted groundwater near the mine.   

 

                                                             
11 TDS and sulfate concentrations are also elevated at RL-6.  The pH of groundwater at RL-6 is near neutral.  Overall, water quality at RL-6 
does not strongly reflect fault zone water quality.  RL-6 is a shallow well (< 18 feet deep) with about 3 feet of water in the screened 
interval.  The representativeness of samples from this well is uncertain.  The companion well to RL-6, MW-118, provides a better 
representation of the groundwater quality in this area.    
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Piper diagrams were prepared for selected sets of BCA wells and BBM wells, using 

data obtained during the April 2014 monitoring event, to assess variations in inorganic water 

quality in the study area (Appendix I).  On Piper diagrams, cations are plotted on the lower 

left triangle, anions are plotted on the lower right triangle, and cations and anions are 

projected onto the upper diamond.  The four quadrants of the upper diamond represent four 

classes of water: permanent hardness (top), saline (right), alkali carbonate (bottom), and 

temporary hardness (left).   

 

Cation and anion data for BCA wells located on the northeast and southwest sides of 

the LVA axis are plotted on Figures I-1 and I-2, respectively.  Groundwater in wells closest 

to the tailings impoundments is generally characterized as saline, indicating impacts from 

tailings seepage.  In wells on the northeast side of the LVA axis, groundwater transitions 

from saline to permanent hardness to the northwest, consistent with the observed 

groundwater flow directions.  On the southwest side of the LVA axis, groundwater 

transitions from saline to permanent hardness to the west-northwest towards the LF.  

Groundwater in BCA wells located along the LF is characterized as permanent hardness 

(Figure I-3).  Groundwater in BCA wells along the north and southeast Long Term 

Surveillance and Maintenance (LTSM) boundary is generally characterized as permanent 

hardness or alkali carbonate (Figures I-4 and I-5).   

 

Cation and anion data for BBM wells vary (Figure I-6).  Groundwater from BBM 

wells MW-103 and MW-106 appears similar in signature to groundwater from BCA wells 

located near the tailings impoundments.  Groundwater from wells MW-111 and MW-102DB 

is characterized as alkali carbonate, showing no impacts by tailings seepage.  

 

3.5.2  Trace Metals 
 

Groundwater samples collected during the SSA were analyzed for dissolved uranium, 

arsenic, selenium, and molybdenum (Appendix H).  Concentration contour maps were 
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prepared for these trace metals using the maximum concentrations reported in each well 

during the SSA monitoring period (Figures 15 through 18).  Brief summaries of the 

dissolved trace metal concentration data are provided below.   

 

Uranium 
 

• In the BCA, maximum reported dissolved uranium concentrations ranged from 

0.0007 mg/L at MW-107D to 148 mg/L at MW-102 (Figure 15).  The highest 

concentrations were detected in BCA wells located north of the former tailings 

impoundments. 

• On the northeast side of the LVA axis, dissolved uranium concentrations become 

progressively lower to the northwest, from the tailings impoundment to MW-119.  

This distribution of uranium is consistent with the observed groundwater flow 

directions and reflects historical transport in the groundwater from the time of 

mine startup in the early 1970s until today.  Uranium concentrations decrease 

rapidly between MW-119 and MW-108. 

• On the southwest side of the LVA axis, the highest uranium concentrations were 

detected at EF-3A.  This high concentration is believed to reflect historical 

seepage from the lower tailings impoundment.  In general, uranium 

concentrations become progressively lower to the west-northwest in this area.  

This distribution of uranium is consistent with the observed groundwater flow 

directions and reflects historical transport in the groundwater from the time of 

mine startup in the early 1970s until today.  The CAP pumping may have affected 

the distribution of uranium in this area. 

• At the sets of companion wells on the southwest side of the LVA axis, the highest 

uranium concentrations occur in the deepest screened intervals (e.g., EF-3A, 

EF-8, and EF-6).  The deep screens at these well sets are generally screened at or 

near the Kbc/Jmb contact.  The high uranium concentration in the deeper 

groundwater may be the result of groundwater density differences, the residual 
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effect from historical groundwater pumping during the CAP, or a combination of 

both conditions. 

• High uranium concentrations were detected at MW-116.  As previously 

discussed, the acidic mineralized groundwater at MW-116 is believed to be the 

result of naturally occurring hydrochemical conditions along the LF, and not the 

result of historical mining operations. 

• In trend wells RL-1 and EF-8, uranium was consistently detected above 

respective current TALs of 42.1 and 0.3 mg/L.  Uranium concentrations are 

increasing in both wells. 

• Uranium was detected above the current TAL of 0.06 mg/L in one sample 

collected from trend well H-63.  The detection was reported in the low-flow 

sample collected during the April 2013 monitoring event and is considered 

anomalous.  In all other samples from H-63, uranium was detected at similar 

concentrations below the TAL. 

• In POC wells EF-3A and OW-UT-9, uranium was detected at concentrations 

below the respective current ACLs of 96.87 and 101.59 mg/L.  Uranium was 

detected below the current compliance limit of 0.32 mg/L in point-of-exposure 

(POE) wells RL-4, RL-5, and RL-6.  In trend wells EF-6, ML-1, RL-3, and LW-

1, uranium was detected at concentrations below respective current TALs of 3.9, 

0.26, 37.3, and 0.028 mg/L.  At wells EF-3A and EF-6, uranium concentrations 

are increasing (Appendix G). 

• In 10 of the 20 new BCA wells, uranium was detected at concentrations above the 

Utah Ground Water Quality Standard (GWQS) of 0.03 mg/L.   

• Uranium was detected above the GWQS in 3 of 4 of the new BBM wells sampled 

during the SSA.  In the BBM, maximum reported uranium concentrations ranged 

from 0.0083 mg/L at MW-106 to 9.66 mg/L at MW-103 (Figure 15).  MW-103 is 

located adjacent to the lower tailings impoundment.   
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Arsenic 
 

• In the BCA, maximum reported dissolved arsenic concentrations ranged from 

0.001 mg/L at MW-5 to 3.66 mg/L at OW-UT-9 (Figure 16).  The highest arsenic 

concentrations were detected in BCA wells MW-102 and OW-UT-9, located 

north of the former tailings impoundments, and in BCA wells EF-3A and 

MW-117M, located south of the former impoundments.  Arsenic was not detected 

above the laboratory detection limit (DL) of 0.001 mg/L at wells LW-1, MW-100, 

RL-4, and RL-5. 

• Elevated arsenic concentrations were detected at MW-116.  As previously 

discussed, the acidic mineralized groundwater at MW-116 is believed to be the 

result of naturally occurring hydrochemical conditions along the LF, and not the 

result of historical mining operations. 

• The extent of arsenic in groundwater is small compared to the extent of inorganic 

constituents and other trace metals of interest.  Arsenic is geochemically 

attenuated in the groundwater to a greater degree than the inorganic constituents 

and other trace metals. 

• In POC well OW-UT-9, arsenic was detected above the current ACL of 

2.63 mg/L.  Historically, arsenic concentrations at OW-UT-9 have fluctuated 

above and below the ACL, without a consistent trend.   

• Arsenic was consistently detected at concentrations below the current ACL of 

3.06 mg/L in POC well EF-3A.   

• In 6 of the 20 new BCA wells, arsenic was detected at concentrations above the 

GWQS of 0.05 mg/L.   

• Arsenic was detected at concentrations below the GWQS in all BBM wells.  In 

the BBM, maximum reported arsenic concentrations ranged from 0.003 mg/L at 

MW-103 and MW-106 to 0.007 mg/L at MW-111 (Figure 16).   
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Selenium 
 

• In the BCA, maximum reported dissolved selenium concentrations ranged from 

0.001 mg/L at MW-107D to 0.191 mg/L at MW-102 (Figure 17).  The highest 

selenium concentrations were detected in BCA wells located north of the former 

tailings impoundments.  

• The distribution of selenium in groundwater is generally characterized by higher 

concentrations near the tailings impoundments and progressively lower 

concentrations in the area west-northwest of the tailings.  This distribution is 

consistent with the observed groundwater flow directions at the Site.  

• Elevated selenium concentrations were detected at MW-116.  As previously 

discussed, the acidic mineralized groundwater at MW-116 is believed to be the 

result of naturally occurring hydrochemical conditions along the LF, and not the 

result of historical mining operations.             

• In POC wells OW-UT-9 and EF-3A, selenium was consistently detected at 

concentrations below the current respective ACLs of 0.1 and 0.93 mg/L. 

• Selenium was detected at concentrations above the GWQS of 0.05 mg/L in 3 of 

the 20 new BCA wells. 

• Selenium was detected at concentrations below the GWQS in all BBM wells.  In 

the BBM, maximum reported selenium concentrations ranged from 0.0004 mg/L 

at MW-102DB to 0.03 mg/L at MW-103 (Figure 17).   

 

Molybdenum 
 

• In the BCA, maximum reported dissolved molybdenum concentrations ranged 

from 0.002 mg/L at RL-5 and EF-6 to 51.8 mg/L at OW-UT-9 (Figure 18).  A 

GWQS for molybdenum does not exist.  The highest molybdenum concentrations 

were detected in BCA wells located north of the former tailings impoundments.  
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Molybdenum was not detected above the laboratory DL of 0.01 mg/L at wells 

MW-100, MW-107S, MW-113, MW-119, and MW-120.  

• The distribution of molybdenum in groundwater is generally characterized by 

higher concentrations near the tailings impoundments and progressively lower 

concentrations in the area west-northwest of the tailings.  This distribution is 

consistent with the observed groundwater flow directions at the Site.  

• Elevated molybdenum concentrations were detected at MW-116.  As previously 

discussed, the acidic mineralized groundwater at MW-116 is believed to be the 

result of naturally occurring hydrochemical conditions along the LF, and not the 

result of historical mining operations.             

• In POC wells OW-UT-9 and EF-3A, molybdenum was consistently detected at 

concentrations below the current respective ACLs of 23.34 and 58.43 mg/L. 

• In the BBM, maximum reported molybdenum concentrations ranged from 

0.02 mg/L at MW-102DB to 0.13 mg/L at MW-103 (Figure 18).   
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4.0  CONCEPTUAL SITE MODEL 
 

 

 This section summarizes the refined CSM.  Appendix J includes a detailed 

description of the CSM.  The CSM was refined based on a review of historic information and 

data for the Site, review of relevant information from scientific literature, and the results of 

the SSA.  The refined CSM conceptualizes the relationship between contaminant sources and 

potential exposure pathways through consideration of potential or actual contaminant 

migration pathways.  The refined CSM serves as the basis for the numerical groundwater 

flow model.  Figure 19 illustrates the refined CSM.  The refined CSM is summarized below. 

 

Source Area – The source area for COCs in groundwater was the tailings impoundments.  

Nearly all of the impacts to groundwater occurred in the BCA; meaningful impacts to 

groundwater in the BBM that pose a public health risk do not exist.  Seepage of tailings water 

from the lower impoundment began in the early 1970s and impacted groundwater shortly 

thereafter.  Seepage from the upper impoundment began around 1980 and impacted 

groundwater shortly thereafter.  Seepage from the tailings, and also Bisco Lake, created a 

groundwater mound beneath these facilities and across the crest of the LVA.  The mound 

existed from the early 1970s though the mid-1990s.  During this time, groundwater flowed 

radially away from the tailings and Bisco Lake in the BCA.  Beneath the mounds, groundwater 

infiltrated into the upper portion of the BBM as a result of increased vertical gradients.  

Impacts to groundwater in the BBM were minimal.  Residual tailings and Bisco Lake water in 

the BBM along the crest of the LVA appears to still be draining into the BCA. 

Groundwater Contamination – Groundwater in the BCA is impacted by COCs as a result 

of tailings seepage.  The primary COC is uranium.  Two distinct uranium plumes exist:  (1) a 

north plume, which exists to the north-northwest of the upper tailings impoundments, and (2) a 

south plume, which exists west-southwest of the lower tailings impoundment.  The plumes are 

separated by the dry zone in the BCA along the LVA crest.  The rate and extent of plume 

development was affected by geologic structures, including the LVA, the syncline, fractures, 
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and the LF, as well as the CAP pumping.  The primary transport mechanisms for uranium in 

groundwater at the Site are advection, dispersion, and dilution.  Geochemical attenuation 

processes that slow uranium transport or transform uranium into other compounds do not 

appear to be significant at the Site. 

North Plume – The north plume extends about 8,000 feet from the upper impoundment.  

Advective transport is dominant in the north plume.  Assuming the source began about 

35 years ago, the effective uranium transport rate over the period of north plume development 

was about 230 ft/y.  The current uranium transport rate near the leading edge of the north 

plume is about 60 ft/y.  The higher effective uranium transport rate for the north plume 

indicates that historic transport rates were greater, likely due to higher historical groundwater 

velocities near the groundwater mound.   

The north plume has migrated to the northwest along the margin of the dry zone in the BCA 

adjacent to the LVA crest.  A northwest trending fracture zone in the area northwest of the 

tailing impoundments may be a preferential transport pathway.  The leading edge of the north 

plume occurs in an area of small saturated thickness in the BCA.  The north plume is migrating 

to the west-southwest in this area toward the syncline and area of confined groundwater in the 

BCA.  Lateral plume dispersion is believed to be low; therefore, the north plume is not 

expected to migrate beyond the northern LTSM boundary 12 .  The flux of impacted 

groundwater near the plume leading edge is small.  As this small flux of impacted groundwater 

flows to the west, it will encounter greater saturated thickness in the BCA near the syncline, 

where contaminant concentrations will decrease due to dilution.  Despite the estimated 

uranium transport rates near the leading edge of the plume noted above, the plume is not 

expected to advance significantly to the west because of dilution.  Overall, the likelihood of 

north plume migration beyond the LTSM boundary is believed to be low.       

South Plume – The south plume extends about 2,000 feet from the lower impoundment.  The 

south plume exists in an area of complex hydrogeologic conditions associated with the LF 

                                                             
12 Monitor wells RL-4 and RL-5 are located along the northern LTSM boundary near the leading edge of the north plume.  
COC concentrations in these wells over the past 10 years indicate that the north plume has not impacted the area near the northern 
LTSM boundary. 
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(Figure 19).  Complexities include:  (1) intense fracturing and faulting in the BCA, (2) the 

syncline, (3) a pronounced subsurface “high” in the Kbc/Jmb contact, (4) a steep increase in 

saturated thickness along the southwest flank of the LVA, and (5) possible density gradients in 

groundwater resulting from elevated TDS concentrations.  The net effect of these complexities, 

combined with the effects of CAP pumping, appears to have attenuated plume development; 

dilution of tailing seepage in relatively large saturated thickness in the BCA was probably a 

dominant attenuation factor.  In addition, groundwater extraction during the CAP removed a 

significant mass of contaminants from the south plume.  As a result of apparent density 

gradients, high TDS and trace metal concentrations exist in deep groundwater near the 

Kbc/Jmb contact, especially in deeper portions of the syncline.  This denser groundwater in the 

deeper portion of the syncline may be relatively immobile.  Migration of less dense (and better 

quality) groundwater may occur within a shallower groundwater zone above the denser 

groundwater.  Groundwater flux from the southeast may be small due to the restricted flow 

zone between the subsurface high in the Kbc/Jmb contact and LF. 

Groundwater flow directions in the area southwest of the LVA are generally to the west toward 

the LF.  Groundwater elevation contours indicate that there is groundwater flux entering the 

BCA from the BBM along the southwest margin of the BCA dry zone.  The south plume also 

appears to be migrating to the west towards the LF, although it is possible that mobile shallow 

groundwater makes up the majority of the groundwater flux.  The likelihood of south plume 

migration across the LF is low13.  Acidic highly mineralized groundwater exists along the LF.  

This poor quality groundwater along the LF is naturally occurring and consistent with observed 

hydrochemical conditions in the fault zone.  If the south plume continues to migrate toward the 

LF, it will mix with the naturally occurring, acidic, mineralized groundwater along the fault 

and may drain downward in the fault zone.  A groundwater flow component along the LF to 

the northwest may also exist.   

Exposure Pathway – As indicated above, the likelihood of migration of the north or south 

plumes beyond the LTSM boundary is low.  Groundwater use within the LTSM is restricted.  

                                                             
13 Rocks on the west-southwest side of the LF are largely dry, with possible localized areas of groundwater.  An extensive groundwater system 
was not encountered on the southwest side of the LF during historic mining operations in this area.                      
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Groundwater wells in close proximity to the LTSM were not identified.  Therefore, a complete 

exposure pathway to contaminated groundwater from historical RAML mining activities does 

not exist.  Further, a complete exposure pathway is not expected to occur in the future as long 

as groundwater restrictions within the LTSM boundary are maintained.      
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5.0  GROUNDWATER MODELING 
 

 

This section summarizes the numerical groundwater flow and transport modeling.  

The flow and transport model was developed based on the refined CSM.  Model 

development, methods, and results are briefly summarized in the main report.  A detailed 

description of the modeling is provided in Appendix K.   

 

 

5.1  MODELING OBJECTIVES 
 

 The groundwater flow and transport model was developed with the following 

objectives: 

 

1. Develop a numerical model representation of the refined CSM to simulate future 

uranium transport in groundwater.   

2. Evaluate the efficacy of the long-term monitoring remedy and the risk of public 

exposure to uranium in groundwater associated with the Site.  

3. Project changes in uranium concentrations in groundwater at potential compliance 

monitoring locations to develop new ACLs.   

 

 

5.2  MODEL DEVELOPMENT 
 

A numerical model of groundwater flow and uranium transport was developed using 

MODFLOW-USG (Panday and others, 2013).  The model simulates conservative uranium 

transport in groundwater in the BCA; uranium attenuation in groundwater by geochemical 

processes was not simulated.  The model includes a nominal 10-year calibration period from 
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2004 to 2014 and a nominal 200-year projection period from 2015 to 2215.  The starting time 

for the calibration period corresponds to the end of CAP pumping.   

 

The model domain and model grid are presented on Figure 20.  The model domain is 

divided into 100 foot by 100 foot grid cells and is oriented north-south.  The model domain 

extends approximately 1,000 feet north of the northern LTSM boundary and approximately 

1,000 feet east of eastern LTSM boundary.  To the southwest the active model boundary is 

along the LF.  The western boundary is configured to simulate flow north and south of the 

LVA and associated dry zone in the BCA.  The dry zone of the BCA is inactive in the model. 

 

The model domain is divided into two layers:  layer 1 represents the fine-grained 

interbedded upper portion of the BCA and layer 2 represents the lower basal sandstone 

portion of the BCA.  Layer 1 is saturated in only small portions of the model where the 

saturated thickness of the BCA is sufficient for water to be present in layer 1.  This occurs 

primarily along the axis of the syncline and northeast of the LVA near wells MW-100 and 

MW-5.  The vast majority of groundwater flow and transport occurs in layer 2.   

 

No-flow boundaries are used along the model perimeter in layer 1.  Figure 21 shows 

the model boundary conditions for layer 2.  The northern boundary was simulated as a  

no-flow boundary, consistent with the observed westerly groundwater flow direction near the 

boundary.  Constant heads were simulated along the eastern and southern boundaries of the 

model domain.  The southwestern boundary of the model was simulated using a drain 

boundary, to simulate the potential for groundwater flow into the LF zone.  Additionally, 

recharge cells were used to simulate groundwater flux entering the BCA from the BBM 

along the southwest flank of the LVA.  The bottom of layer 2 is a no-flow boundary 

represented by the Kbc/Jmb contact.  The average hydraulic conductivity of the BBM is low 

compared to the BCA; therefore, the amount of groundwater flux from the BCA to the BBM 

is sufficiently small enough that a no-flow boundary is considered appropriate.  Groundwater 

flow and uranium transport was not simulated in the BBM.    
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5.3  MODELING APPROACH 
 

 A first phase of groundwater flow and transport modeling was conducted to identify 

critical uncertainties.  Following the first phase of modeling, the SSA field program was 

conducted to investigate these uncertainties.  The data collected during the SSA provided 

critical new information to reduce uncertainty about the effect of geologic structures, 

hydrogeologic properties, and the extent of uranium in the BCA at the Site.  Residual 

uncertainties not addressed by new data were accounted for by using a probabilistic 

modeling approach and conservative assumptions.   

 

Model calibration included a manual calibration phase and an automated calibration 

phase (Appendix K).  The Null Space Monte Carlo (NSMC) method in the Parameter 

Estimation (PEST) software was used for the automated calibration phase (Tonkin and 

Doherty, 2009).  The NSMC method was used to develop an ensemble of calibrated 

groundwater flow models.  The underlying idea of the NSMC method is that within the 

bounds of hydrologic uncertainty, many calibrated models exist, each of which would result 

in different projections.  The NSMC method is a significant improvement over the traditional 

Monte Carlo method, where the ensemble of models includes many uncalibrated models with 

unrealistic model parameters. 

 

The NSMC method requires calibration variables to develop the ensemble of 

calibrated models.  Calibration variables are variables for which uncertainty exists and which 

can be modified within reasonable bounds during calibration until each model is calibrated.  

The range of calibration variables during calibration was limited by Site data.  Hydraulic 

conductivity, specific yield, drain conductance, and recharge (flux through the LVA) were 

used as calibration variables.  Each of the 65 calibrated models achieved generally accepted 

conventions for well-calibrated models.  Appendix K describes the calibration process in 

more detail. 
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5.4  RESULTS 
 

Out of 170 attempted model calibrations, 65 groundwater flow models were 

considered acceptably calibrated compared to industry conventions.  Each calibrated model 

in the ensemble uses a unique set of flow parameters to reproduce observed heads.  Each 

calibrated model also results in unique projections of groundwater flow and contaminant 

transport.  Since each of the 65 models is acceptably calibrated, each model carried equal 

weight when evaluating model projections and developing new ACLs.   

 

Uranium transport in BCA groundwater was simulated using each calibrated model.  

Source concentrations of 160 mg/L and 60 mg/L were used for the upper and lower tailings 

impoundments, respectively.  Source concentrations were constant over the 200-year 

projection period, which is a conservative model condition because concentrations at the 

tailings will likely diminish over time.  Effective porosity of 0.14, and longitudinal and 

transverse dispersivity values of 150 and 15 feet, respectively, were used in the transport 

simulations.  Uranium attenuation by geochemical processes was not simulated. 

 

Figure 22 illustrates the growth of the “worst case plume” delineated by the 0.03 

mg/L concentration contour.  The projected plumes are shown for the years 2020, 2025, 

2035, 2065, 2115, 2165, and 2215.  To delineate the worst case plumes, the maximum 

concentration projected by any model in each model cell was found for each time step.  The 

0.03 mg/L concentration was then contoured for each worst case plume.  Model projections 

shown on Figure 22 indicate:  

 

• The north plume advances minimally from its current position over time.  

This projection is consistent with the concept that the north plume will dilute 

as it migrates to the west due to increasing saturated thickness. 

• The north plume does not expand beyond the northern LTSM boundary in 

200 years.  This projection is consistent with the concept that lateral 
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dispersion of the north plume is insufficient to cause plume migration 

beyond the LTSM boundary. 

• The south plume reaches the LF and flows laterally along the LF.  This 

projection indicates that some groundwater may discharge to the LF and 

some may flow along the LF.  Groundwater along the LF is naturally acidic 

and mineralized, so encroachment of the south plume along the LF is not 

considered to pose a risk to public health or the environment. 

• The south plume does not expand beyond the LTSM boundary in 200 years. 

 

Model projections of future trends in uranium concentrations at existing and 

hypothetical monitor wells were used to develop new ACLs.  Proposed new ACLs are 

discussed in Section 6.0.   
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6.0  PROPOSED NEW ALTERNATE CONCENTRATION LIMITS 
 

 

The objectives of the SSA were to extend the Site characterization, refine the CSM, 

and use the refined CSM to develop a new groundwater model.  The groundwater model was 

calibrated using advanced methods and used to project the future migration of uranium in 

BCA groundwater at the Site.  Results of the modeling indicate that maintaining a long-term 

monitoring remedy, with associated compliance conditions based on ACLs, will be 

protective of public health and the environment for at least a 200-year period.  Model 

projections were used to develop a new set of ACLs for the Site.  This section describes the 

basis for the proposed new ACLs.   

 

 

6.1  DEVELOPMENT OF NEW ALTERNATE CONCENTRATION LIMITS 
 

ACLs are site-specific groundwater protection standards.  In general, the term ACL is 

a generic designation for compliance concentration limits at compliance monitoring wells 

that deviate from regulatory standards.  For example, at the Site, ACLs refer to concentration 

limits specified at POC wells only.  Different concentration limit designations are specified 

for other types of compliance wells, as discussed below. 

 

ACLs can be established at former uranium mill sites as a part of a compliance 

framework for protection of public health and the environment before the property is 

transferred to a governmental entity for perpetual care.  Development of ACLs typically 

requires that:  (1) the constituent of interest will not pose a substantial present or potential 

hazard to human health and the environment, as long as the ACL is not exceeded, and (2) they 

are as low as reasonably achievable (ALARA) considering practicable corrective actions 

(Konwinski and others, undated).  Functionally, ACLs require specification of POC wells and 

POE wells.  As outlined by Konwinski and others in the Proposed NRC Staff Final Technical 
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Position on Alternate Concentration Limits, Title II Uranium Mill Sites, POC and POE wells 

are defined as follows: 

 

• POC wells are established at the site-specific location in the uppermost groundwater 

where the groundwater protection standard must be met. 

• POE wells are established at the location where humans, wildlife, or other 

environmental species could reasonably be exposed to hazardous constituents from the 

groundwater.  

 

In addition to POC and POE wells, the License included additional compliance 

locations designated as trend wells.  RAML proposes new ACLs at a new network of POC, 

POE, and trend wells for the Site.  Trend wells are not required in the ACL regulations 

(Konwinski and others, undated).  However, RAML sees value in retaining trend wells to 

enhance monitoring of Site compliance.  The proposed network of compliance wells and 

ACLs were developed to be comparable to requirements established in the current License.  

Specifically, RAML proposes ACLs for uranium, arsenic, selenium, and molybdenum at POC 

wells, uranium compliance limits (UCLs) at POE wells, and uranium TALs at trend wells.  The 

proposed compliance concentrations and monitoring network are discussed in the following 

sections.   

 

 

6.2  POINT-OF-COMPLIANCE WELLS 
 

The proposed new ACLs and POC wells are presented in Table 12 below.  Figure 23 

shows the location of POC wells. 
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TABLE 12.  PROPOSED ALTERNATE CONCENTRATION LIMITS AT  
POINT-OF-COMPLIANCE WELLS 

 

POC WELL BASIS FOR POC WELL ACL (mg/L) BASIS FOR ACL 

MW-102 

Near upper tailings 
impoundment in area of 
highest concentrations in 
uppermost groundwater 
in BCA 

U = 160 Conservative value used in model 
for north plume source 1 

As = 1.95 Historic maximum concentration at 
decommissioned well RW-1 plus 
safety factor 2 

Se = 0.35 
Mo = 97.5 

EF-3A 

Near lower tailings 
impoundment in area of 
highest concentrations in 
uppermost groundwater 
in BCA 

U = 60 Conservative value used in model 
for south plume source 1 

As = 3 
Historic maximum concentration at 
well EF-3A plus safety factor 3 

Se = 0.25 
Mo = 22.6 

Notes: 
U = uranium; As = arsenic; Se = selenium; and Mo = molybdenum 
1 = Conservative and constant source concentrations were used in the model for the 200-year simulation.  Model 
projections with conservative source configuration did not result in contamination leaving the LTSM boundary. 
2 = Historical maximum As, Se, and Mo concentrations at RW-1, located near MW-102, were 1.5, 0.27, and 75 mg/L, 
respectively.  A 30 percent safety factor was incorporated into the proposed ACL concentrations to account for 
uncertainties associated with source area conditions, subsurface conditions, and sampling and laboratory analysis 
methods. 
3 = Historical maximum As, Se, and Mo concentrations at EF-3A were 2.3, 0.19, and 17.4 mg/L, respectively.  A 
30 percent safety factor was incorporated into the proposed ACL concentrations to account for uncertainties associated 
with source area conditions, subsurface conditions, and sampling and laboratory analysis methods. 
 

For the north plume, new monitor well MW-102 is proposed as a POC well instead of 

OW-UT-9.  Uranium concentrations are higher at MW-102 than OW-UT-9; therefore, this 

well is believed to be a more representative POC in the area north of the tailings 

impoundments.  The proposed new ACLs for EF-3A are lower than the current ACLs for  

EF-3A.   

 

 

6.3  POINT-OF-EXPOSURE WELLS 
 

Figure 23 shows the location of proposed POE wells.  Four POE wells are proposed: 

two existing wells, RL-4 and RL-5, and two new wells, designated POE-1 and POE-2.  The 

proposed POE wells are located along the western half of the northern LTSM boundary, 

which represents the only portion of the LTSM boundary where the public and the 

environment could reasonably be exposed to impacted groundwater.  The proposed UCL for 
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these wells is 0.03 mg/L.  The proposed UCL is equivalent to the current Utah GWQS for 

uranium.  Projected uranium concentrations were less than the proposed UCL of 0.03 mg/L 

in all model cells along the LTSM boundary for all of the 200-year model simulations.  

RAML proposes to maintain the UCL at 0.03 mg/L even if the GWQS is lowered in the 

future.  The proposed new UCL at POE wells RL-4 and RL-5 is an order of magnitude lower 

than the current UCL (0.32 mg/L) at these wells.     

 

 

6.4  TREND WELLS 
 

Proposed uranium TALs and trend wells are presented in Table 13.  Figure 23 shows 

the location of proposed trend wells.   

 
TABLE 13.  PROPOSED URANIUM TARGET ACTION LEVELS AT TREND WELLS 

WELL 
NAME 

BASIS FOR 
PROPOSING 

WELL 

APRIL 2014 
MAXIMUM 
DETECTED 
URANIUM 

CONCENTRATION 
(mg/L) 

PERCENTAGE 
INCREASE IN 

MODEL 
PROJECTED 

CONCENTRATION 
AFTER 200 

YEARS 

PROPOSED 
TAL  

(mg/L) 

BASIS FOR 
PROPOSED 

TAL 

MW-112 

Confirm model 
projected 
transport of 
south plume 

0.0099 1,000 0.11 Model trend 1 

ML-1 

Confirm model 
projected 
transport of 
south plume 

0.019 1,200 0.25 Model trend 1 

MW-119 

Confirm model 
projected 
transport of 
north plume 

6.6 80 12 Model trend 1 

RL-1 

Confirm model 
projected 
transport of 
north plume 

50.6 12 62 
Model trend 
plus safety 
factor 2 
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WELL 
NAME 

BASIS FOR 
PROPOSING 

WELL 

APRIL 2014 
MAXIMUM 
DETECTED 
URANIUM 

CONCENTRATION 
(mg/L) 

PERCENTAGE 
INCREASE IN 

MODEL 
PROJECTED 

CONCENTRATION 
AFTER 200 

YEARS 

PROPOSED 
TAL  

(mg/L) 

BASIS FOR 
PROPOSED 

TAL 

RL-3 

Confirm model 
projected 
transport of 
north plume 

35.4 Decreasing 39 

Actual 
maximum 
concentration 
plus safety 
factor 3 

Notes: 
1 - Worst case calibrated model projected greater than a 25 percent increase in model concentration at trend well location.  
In this case, the model projected percent increase in concentration was applied to the maximum detected April 2014 
uranium concentration at the proposed trend well. 
2 - Worst case calibrated model projected less than a 25 percent increase in model concentration at trend well location.  In 
this case, the model projected percent increase in concentration plus a 10 percent safety factor was applied to the maximum 
detected April 2014 uranium concentration at the proposed trend well. 
3 - Worst case calibrated model projected a decrease in model concentration at trend well location.  In this case, a 10 percent 
safety factor was applied to the maximum measured concentration. 
 

 Figures 24 through 28 show the range of model-projected concentration trends at the 

trend well locations.  Tables presented on each graph show the minimum and maximum 

model concentration at the trend well location during the time period from 2015 to 2215, and 

the percent increase in concentration from the minimum to the maximum.    

Proposed TALs are based on the projected worst case calibrated model trend to be 

conservative.  The following rules were used to develop the uranium TALs at trend wells:  

• When the worst case calibrated model projected an increase in model concentration 

of greater than 25 percent, the model projected percentage increase in concentration 

was directly applied to the most recent measured uranium concentration at the 

specified well14. 

• When the worst case calibrated model projected an increase in model concentration 

of less than 25 percent, the model projected percentage increase in concentration plus 

a 10 percent safety factor was directly applied to the most recent measured uranium 

                                                             
14 This approach was used to account for differences between the concentration in the model at the end of flow calibration in 2014 and 
actual concentrations at the trend well location.  Concentration differences are expected, and applying model-projected trends to the actual 
concentration is a common method to account for this difference.     
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concentration at the specified well.  The safety factor was used to account for 

uncertainty in Site conditions. 

• When the model projected a decreasing concentration trend, a 10 percent safety factor 

was applied to the highest measured concentration at the well to account for 

uncertainty in Site conditions.   

 

The proposed new TALs at RL-1 and RL-3 are higher than the current TALs at these 

wells.  Even with the higher TALs at RL-1 and RL-3, the long-term monitoring remedy is 

protective of public health and the environment because the uranium plumes are not 

projected to migrate beyond the LTSM boundary over the next 200 years. 

 

RAML proposes to monitor concentrations at trend wells to identify unexpected 

increases in concentration before they are detected at POE wells.  Early identification of 

unexpected increases will enable RAML to reassess the efficacy of the monitoring-only 

remedy, and reevaluate formulation of TALs and amend the License if appropriate.  RAML 

believes that monitoring at trend wells is a proactive condition in the License that improves 

the protectiveness of established site-specific groundwater standards.  In that sense, RAML 

proposes to work with DRC to develop compliance conditions at trend wells that are 

protective and have response actions for compliance issues that are reasonable and 

appropriate for Site conditions. 

 

The proposed ACLs at POC wells, UCLs at POE wells, and uranium TALs at the 

trend wells are considered to be ALARA based on analysis of available data and the results 

of modeling conducted in accordance with current industry standards.      
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7.0  CONCLUSIONS AND RECOMMENDATIONS 
 

 

 The SSA was effective at extending characterization of the hydrogeologic and 

groundwater quality conditions at the Site.  New Site data from the SSA, combined with a 

thorough review of historic data and information, were used to refine CSM.  The refined 

CSM served as the basis for development of a new groundwater flow model, which was 

calibrated to Site groundwater conditions and used to project future uranium transport.  

Model results were used to develop a proposal for a new network of compliance monitor 

wells and associated compliance concentrations.   

 

 

7.1  CONCLUSIONS 
 

Important conclusions are summarized below. 

 

• Data gaps and critical conceptual uncertainties identified during the planning stages of 

the SSA were effectively addressed through implementation of additional Site 

characterization, data analysis, and groundwater modeling.  The CSM is well understood.  

Additional Site characterization work is not needed at this time.  Specific critical 

conceptual uncertainties addressed include: 

 

o The LVA plunges to the northwest.  The BCA is thinly saturated in the area west of 

trend well RL-3.  Groundwater flow in this area is to the west.  COCs do not appear 

to be migrating toward the LTSM boundary near wells RL-4 and  

RL-5. 

o Groundwater flow is toward the LF and is believed to be discharging into the fault 

zone.  A component of groundwater flow along the fault may also exist.  Geologic 

conditions along the LF are complex.  Naturally occurring, acidic and highly 
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mineralized groundwater exists near the LF.  This acidic groundwater is not the 

result of past mining at the Lisbon Facility.  An extensive groundwater system in 

the area southwest of the LF does not appear to exist.  The likelihood of migration 

of Site COCs across the LF is low.  The south uranium plume is projected to 

reach the LF, where contamination from the mine will mix with acidic 

groundwater in the fault zone. 

o A syncline exists between the LF and LVA.  Saturated thickness in the BCA is 

large in the area of the syncline.  Dilution in the large saturated thickness along 

the syncline is projected reduce uranium concentrations and attenuate the advance 

of north uranium plume. 

o Widespread contaminant transport in the BBM that poses a risk to the public or 

environment outside the LTSM boundary does not occur.   

 

• The delineated extents of the COC plumes are within the LTSM boundary.  The uranium 

and other COC plumes are adequately delineated to support development of new 

compliance conditions. 

• Uranium contamination in groundwater associated with the Site is not projected to 

migrate beyond the LTSM boundary over the next 200 years based on the results of 

groundwater modeling.  Groundwater use is restricted inside the LTSM boundary.  

Therefore, there is no apparent complete exposure pathway from Site uranium 

contamination to the public and environment. 

 

 

7.2  RECOMMENDATIONS 
 

Based on these conclusions, the following actions are recommended: 
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• Establish a new network of compliance monitor wells and ACLs as proposed in 

Section 6.0.  The proposed compliance monitor wells and compliance concentrations are 

summarized in Table 14 and shown on Figure 23.   

 

TABLE 14.  SUMMARY OF PROPOSED COMPLIANCE WELLS AND CONCENTRATIONS 

 
POINT-OF-COMPLIANCE WELLS ALTERNATE CONCENTRATION LIMIT (mg/L) 

MW-102 
Uranium 160 
Arsenic 1.95 

Selenium 0.35 
Molybdenum 97.5 

EF-3A 
Uranium 60 
Arsenic 3 

Selenium 0.25 
Molybdenum 22.6 

POINT-OF-EXPOSURE WELLS URANIUM COMPLIANCE LIMIT (mg/L) 

RL-4 0.03 

RL-5 0.03 

POE-1 (new well) 0.03 

POE-2 (new well) 0.03 

TREND WELLS URANIUM TARGET ACTION LEVEL (mg/L) 

MW-112 0.11 
ML-1 0.25 
MW-119 12 
RL-1 62 
RL-3 39 

 

• Upon approval of the proposed compliance wells and concentration limits, 

o Install new POE wells 1 and 2 at the approximate locations shown on Figure 23. 

o Prepare a revised groundwater monitoring plan for review and approval by DRC. 

o Implement approved groundwater monitoring program to confirm that the proposed 

compliance conditions are protective of public health and the environment. 

 

 

 
 
  



 

62 

 

8.0  REFERENCES CITED 
 
 
Bouwer, H. and R.C. Rice, 1976, A slug test method for determining hydraulic 

conductivity of unconfined aquifers with completely or partially penetrating 
wells:  Water Resources Research, vol. 12, no. 3, pp. 423-428.   

 
Bouwer, H., 1989, The Bouwer and Rice slug test--an update:  Ground Water, vol. 27, 

no. 3, pp. 304-309, May 1989. 
 
Butler, J.J., Jr., 1998, The Design, Performance, and Analysis of Slug Tests:  Lewis 

Publishers, Boca Raton, Florida, 252 p. 
 
Earthfax Engineering, 1984, Remedial-Action Plan for Groundwater Contamination 

Control at the Lisbon Uranium Mill, Volumes 1 and 2:  prepared for Rio Algom 
Corporation, April 1984. 

 
Hyder, Z. and Butler, J.J., Jr., 1995, Slug tests in unconfined formations: an assessment of 

the Bouwer and Rice technique:  Ground Water, vol. 33, no. 1, pp. 16-22, January 
1995. 

 
HydroSOLVE, Inc., 2008, AQTESOLV for Windows 95/98/NT/2000/XP/Vista: 

HydroSOLVE, Inc., Reston, Virginia, version 4.50.004 – Professional. 
 
Jacobs, M. and Kerr, P., 1965, Hydrothermal Alteration Along the Lisbon Valley Fault 

Zone, San Juan County, Utah, Geologic Society of America Bulletin, vol. 76, no. 4, 
423 p., April 1965. 

 
KOMEX, 2003, Response to Request for Additional Information (RAI), Application for 

Alternate Concentration Limits Source Materials License SUA -1119, Rio Algom 
Mining LLC, Lisbon Facility, La Sal, Utah:  prepared for Rio Algom Mining LLC, 
October 13, 2003. 

 
_____, 2004, Long Term Groundwater Monitoring Plan, Application for Alternative 

Concentration Limits Source Materials License SUA-1119 RAMC Lisbon 
Facility, La Sal, Utah:  February 19, 2004. 

 
Konwinski, G.R., Layton, M.C., Hamdan, L.S., and Fleigel, M.H., undated, Proposed NRC 

Staff Final Technical Position Alternate Concentration Limits Title II Uranium 
Mill Sites:  abstract undated. 

 



 

63 

 

Lewis Water Consultants, Inc., 2001, Application for Alternative Concentration Limits 
Source Materials License SUA-1119, RAMC Lisbon Facility, La Sal, Utah:  
March 1, 2001. 

 
Medlock Consulting, 1998, Evaluation of the Groundwater Corrective Action Program 

at the RAMC Lisbon Facility:  prepared for Rio Algom Mining Corporation, 
November 10, 1998. 

 
Montgomery & Associates, 2012, Revised Final Work Plan, Supplemental Site 

Assessment to Address Out-Of-Compliance Status at Trend Wells RL-1 and EF-8:  
August 2, 2012. 

 
_____, 2013a, Phase 1 Report for Supplemental Site Assessment to Address Out-Of-

Compliance Status at Trend Wells RL-1 and EF-8, Lisbon Facility:  March 7, 
2013. 

 
_____, 2013b, Work Plan, Phase 2 of Supplemental Site Assessment to Address Out-Of-

Compliance Status at Trend Wells RL-1 and EF-8, Lisbon Facility:  March 7, 
2013. 

 
_____, 2014, 2013 Annual Groundwater Monitoring Report:  February 21, 2014. 
 
Panday, Sorab, Langevin, C.D., Niswonger, R.G., Ibaraki, Motomu, and Hughes, J.D., 2013, 

MODFLOW-USG version 1: An unstructured grid version of MODFLOW for 
simulating groundwater flow and tightly coupled processes using a control 
volume finite-difference formulation:  U.S. Geological Survey Techniques and 
Methods, book 6, chapter A45, 66 p., 2013. 

 
Tonkin, M. and Doherty, J., 2009, Calibration-constrained Monte Carlo Analysis of 

Highly-parameterized Models Using Subspace Techniques, Water Resources 
Research, vol. 45, no. 12, W00B10, doi:  10.1029/2007WR006678, December 2009. 

 
U. S. Environmental Protection Agency, 1986, RCRA Ground Water Monitoring 

Technical Enforcement Guidance Document:  USEPA/530/SW-86/055, September 
1986. 

 
Utah Division of Radiation Control (DRC), 2012a, Review and Audit of the Rio Algom 

Mining, LLC (RAML) work plan prepared by Montgomery & Associates 
(M&A) entitled “Supplemental Site Assessment to Address Out-of-Compliance 
Status at Trend Wells RL-1 and EF-8, Lisbon Facility, dated December 13, 
2011:  Memorandum prepared by David Edwards dated January 9, 2012. 

 



 

64 

 

_____, 2012b, Letter to Chuck Wentz, Rio Algom Mining, LLC from Rusty Lundberg, 
DRC, transmitting Radioactive Material License UT1900481, Amendment 
No. 4:  February 6, 2012. 

 
_____, 2012c, DRC Review of the Rio Algom Mining, LLC (RAML) work plan, 

prepared by Montgomery & Associates (M&A) entitled “Supplemental Site 
Assessment to Address Out-of-Compliance Status at Trend Wells RL-1 and  
EF-8, Lisbon Facility, dated December 13, 2011:  Request for Information letter 
sent to Billy M. Ray, BHP Billiton, February 6, 2012. 

 
_____, 2012d, Montgomery & Associates (2012) Final Work Plan, Supplemental Site 

Assessment to Address Out-of-Compliance Status at Trend Wells RL-1 and  
EF-8, Lisbon Facility, Prepared for Rio Algom Mining LLC, April 13, 
2012:  Request for Information letter sent to Billy M. Ray, BHP Billiton, May 1, 
2012. 

 
_____, 2013a, Montgomery & Associates (2013) Phase 1 Report for Supplemental Site 

Assessment to Address Out-of-Compliance Status at Trend Wells RL-1 and 
EF-8, Lisbon Facility, Prepared for: Rio Algom Mining LLC, March 7, 
2013:  Request for Information letter sent to Billy M. Ray, BHP Billiton, June 26, 
2013. 

 
_____, 2013b, Electronic mail correspondence from Phil Goble, Division of Radiation 

Control, to Tim Leo, Montgomery & Associates, dated August 26, 2013. 
 
_____, 2013c, Electronic mail correspondence from David Edwards, Division of Radiation 

Control, to Tim Leo, Montgomery & Associates, dated August 30, 2013. 
 
_____, 2014a, Subject:  RAML Lisbon - approval to address Phase 1 RFI in the final 

report instead of preparing a revised Phase 1 report:  email correspondence from 
Phillip Goble, DRC, to Timothy Leo, M&A, April 24, 2014. 

 
_____, 2014b, DRC Review of the RAM Mining LLC, Lisbon Facility, 2013 Annual 

Groundwater Stability Monitoring Report:  DRC notice of Enforcement 
Discretion; Notice of Violation, Imposed Civil Penalty and Order; Approval; 
and Split Sampling Inspection Close Out:  letter sent to Billy M. Ray, BHP 
Billiton, May 28, 2014. 

 
Utah Department of Environmental Quality (DEQ), 2012, Stipulation and Consent 

Agreement:  September 10, 2012. 
 
_____, 2013, Stipulation and Consent Agreement:  July 23, 2013. 
 



 

65 

 

Yeskis, D. and Zavala, B. 2002, Ground-Water Sampling Guidelines for Superfund and 
RCRA Project Manager:  USEPA 542/S-02/001, May 2002. 

 

 
 
 

1350.24/Final_SSA_Report_Lisbon.docx/22Jul2014 



TABLE 1.   WELL CONSTRUCTION DETAILS
RIO ALGOM MINING LLC, LISBON FACILITY

WELL
NAME

SCREENED
GEOLOGIC

FORMATION a

SCREENED
HYDRO-

STRATIGRAPHIC
UNIT b EASTING c NORTHING c

GROUND
SURFACE

ELEVATION d

(ft msl)

MEASURING
POINT

ELEVATION d

(ft msl) 

TOTAL 
DEPTH 

DRILLED
(ft bgs)

TOP 
OF SCREEN 
ELEVATION 

(ft msl)

BOTTOM 
OF SCREEN 
ELEVATION 

(ft msl)

SCREEN 
INTERVAL 
LENGTH

(feet)

CASING
DIAMETER

(inches)

EF-3A Kbc BCA 2,633,923 589,279 6,583.23 6,584.70 214 6,433 6,370 63 6
EF-6 Kbc BCA 2,633,033 590,617 6,569.12 6,571.12 187 6,464 6,434 30 4
EF-8 Kbc BCA 2,633,241 589,567 6,574.42 6,575.77 255 6,362 6,332 30 4
H-63 Kbc BCA 2,637,682 588,202 6,684.14 6,686.49 169 6,545 6,515 30 5
LW-1 Kbc BCA 2,636,700 594,336 6,723.61 6,725.02 238 6,521 6,491 30 4
ML-1 Kbc BCA 2,631,486 591,502 6,531.81 6,533.12 175 6,396 6,377 19 4
MW-5 Kbc BCA 2,639,684 593,009 6,745.82 6,746.81 196 6,580 6,550 30 6
MW-13 Kbc BCA 2,636,128 587,830 6,642.12 6,644.46 205 6,515 6,438 77 4

OW-UT-9 Kbc BCA 2,636,715 590,970 6,705.60 6,707.22 142 6,588 6,568 20 6
RL-1 Kbc BCA 2,633,217 593,676 6,654.18 6,655.49 132 6,550 6,530 20 5
RL-3 Kbc BCA 2,632,620 594,239 6,705.91 6,707.63 195 6,543 6,523 20 5
RL-4 Kbc BCA 2,631,660 595,070 6,682.94 6,684.29 190 6,546 6,506 40 5
RL-5 Kbc BCA 2,632,690 595,194 6,687.96 6,689.12 187 6,538 6,501 37 5
RL-6 Kbc BCA 2,627,878 594,632 6,463.30 6,464.76 18 6,456 6,446 10 5

UW-1e Kbc BCA 2,636,621 587,297 6,653.64 6,656.04 138 6,553 6,516 37 5

MW-100 Kbc BCA 2,636,664 594,323 6,724.19 6,725.37 208 6,586 6,521 65 4
MW-101 Kbc BCA 2,634,360 593,397 6,709.38 6,710.90 165 6,570 6,550 20 4
MW-102 Kbc BCA 2,635,889 592,129 6,701.46 6,702.88 141 6,585 6,565 20 4

MW-102DB Jmb BBM 2,635,877 592,170 6,701.68 6,703.62 178 6,556 6,526 30 4
MW-103 Jmb BBM 2,635,778 589,620 6,662.56 6,663.92 114 6,581 6,551 30 4
MW-104 Kbc BCA 2,637,513 589,369 6,703.45 6,705.17 232 6,635 6,605 30 4
MW-105 Kbc BCA 2,636,131 588,105 6,622.46 6,624.12 141 6,558 6,488 70 4
MW-106 Jmb BBM 2,639,306 587,423 6,850.95 6,852.76 266 6,616 6,586 30 4

PHASE 1 MONITOR WELLS (INSTALLED IN 2012)

EXISTING MONITOR WELLS (INSTALLED PRIOR TO 2012)
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TABLE 1.   WELL CONSTRUCTION DETAILS
RIO ALGOM MINING LLC, LISBON FACILITY

WELL
NAME

SCREENED
GEOLOGIC

FORMATION a

SCREENED
HYDRO-

STRATIGRAPHIC
UNIT b EASTING c NORTHING c

GROUND
SURFACE

ELEVATION d

(ft msl)

MEASURING
POINT

ELEVATION d

(ft msl) 

TOTAL 
DEPTH 

DRILLED
(ft bgs)

TOP 
OF SCREEN 
ELEVATION 

(ft msl)

BOTTOM 
OF SCREEN 
ELEVATION 

(ft msl)

SCREEN 
INTERVAL 
LENGTH

(feet)

CASING
DIAMETER

(inches)

MW-107S Kbc BCA 2,628,826 593,255 6,510.31 6,512.13 61 6,480 6,450 30 4
MW-107D Kbc BCA 2,628,807 593,267 6,510.59 6,512.30 81 6,450 6,430 20 4
MW-108 Kbc BCA 2,629,865 593,861 6,513.14 6,514.69 174 6,425 6,345 80 4
MW-109 Kbc BCA 2,632,527 593,552 6,671.81 6,673.51 155 6,548 6,518 30 4
MW-110 Jmb BBM 2,632,886 592,550 6,622.05 6,623.94 141 6,522 6,482 40 4
MW-111 Jmb BBM 2,634,470 591,997 6,643.56 6,645.47 124 6,569 6,519 50 4
MW-112 Kbc BCA 2,631,481 591,398 6,534.56 6,536.31 143 6,499 6,394 105 4
MW-113 Kbc BCA 2,633,010 590,647 6,565.93 6,567.42 105 6,508 6,463 45 4
MW-114 Kbc BCA 2,632,023 590,522 6,553.00 6,554.35 204 6,505 6,355 150 4

MW-115S Kbc BCA 2,633,289 589,523 6,576.36 6,578.12 218 6,516 6,451 65 4
MW-115M Kbc BCA 2,633,240 589,529 6,576.05 6,578.05 240 6,451 6,361 90 4
MW-116 Kbc BCA 2,632,593 589,210 6,575.97 6,577.78 123 6,474 6,454 20 4

MW-117S Kbc BCA 2,633,999 589,260 6,584.63 6,586.21 128 6,514 6,459 55 4
MW-117M Kbc BCA 2,633,975 589,240 6,585.13 6,586.60 240 6,461 6,436 25 4
MW-118 Kbc BCA 2,627,874 594,554 6,463.98 6,465.41 69 6,454 6,399 55 4
MW-119 Kbc BCA 2,630,986 594,211 6,588.13 6,589.67 104 6,535 6,515 20 4
MW-120 Kbc BCA 2,637,532 586,691 6,675.34 6,677.23 260 6,560 6,430 130 4
MW-121 TRc CHINLE 2,632,204 588,291 6,593.27 6,595.12 203 6,422 6,392 30 4
MW-122 Kbc BCA 2,641,533 585,157 6,926.58 6,928.33 203 6,771 6,731 40 4

B-2 f --- --- 2,628,237 592,662 6,509.15 --- 200 --- --- --- ---

Notes:
ft msl = Feet above mean sea level
ft bgs = Feet below ground surface
--- = Not applicable
a Geologic Formation c North American Datum 1927, Utah State Plane, South

Kbc = Burro Canyon Formation d 1988 North American Vertical Datum

Jmb = Brushy Basin Member of the Morrison Formation
TRc = Chinle Formation

b Hydrostratigraphic Unit f Borehole dry and not completed as a monitor well; borehole abandoned
BCA = Burro Canyon Aquifer
BBM = Brushy Basin Member of the Morrison Formation
CHINLE = Chinle Formation

PHASE 2 MONITOR WELLS (INSTALLED IN 2013)

e Well was found during the Phase 1 field investigation.  The well was video-logged
  and sampled.  Monitoring records prior to 2012 are not available.

 1350.24/Phase2_Rpt/Tbl1_WellConstruction.xlsx/08Jul2014 Page 2 of 2



TABLE 2.  GROUNDWATER SAMPLING METHODS USED DURING COMPREHENSIVE MONITORING EVENTS
RIO ALGOM MINING LLC, LISBON FACILITY
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EF-3A X X X X X X X X X X
EF-6 X X X X X X X X X X
EF-8 X X X X X X X X X
H-63 X X X X X X X X X X
LW-1 X X X X X X X X X X
ML-1 X X X X X X X X X X
MW-5 X X X X X X X X X X

MW-13 X X X X X X X X X X
OW-UT-9 X X X X X X X X X X

RL-1 X X X X X X X X X
RL-3 X X X X X X X X X X
RL-4 X X X X X X X X X X
RL-5 X X X X X X X X X X
RL-6 X X X X X X X X X X
UW-1 X X X X X X X X X X

MW-100 X X X X X X X X X X X
MW-101 X X X X X X X X X X X
MW-102 X X X X X X X X X X X

MW-102DB X X X X X X X X X X X
MW-103 X X X X X X X X X X X
MW-104 X X X X X
MW-105 X X X X X X X X X X X
MW-106 X X X X X X

MW-107S X X X X X X
MW-107D X X X X X X
MW-108 X X X X X X
MW-109 X X X X X X
MW-110
MW-111 X X
MW-112 X X X X X X
MW-113 X X X X X X
MW-114 X X X X X X

MW-115S X X X X X X
MW-115M X X X X X X
MW-116 X X X X X X

MW-117S X X X X X X
MW-117M X X X X X X
MW-118 X X X X X X
MW-119 X X X
MW-120 X X X X X X
MW-121
MW-122

Notes:
--- = Well not yet installed
a The low-flow sampling method is considered “modified” because well screened intervals at the Site exceed the US EPA
  recommended maximum length of 10 feet 

---

FALL 2013

Insufficient Volume

Dry
Dry

---
---
---
---

---
---

---
---
---
---
---
---
---
---
---
---
---
---
---
---

---
---
---
---
---

---
---
---
---
---

b Prior to sampling, at least three casing volumes were removed or well was evacuated completely and 
  sampled within 24 hours after well had recovered 80 percent.
c Well was evacuated completely and allowed to recover for several days to accumulate sufficient sample 
  volume.   Sample was collected at the end of the monitoring event, regardless of percent recovery.

FALL 2012 SPRING 2013

WELL 
NAME

Insufficient Volume

Insufficient Volume
Insufficient Volume

SPRING 2014

---
---
---
---
---
---
---

 1350.24/Phase2_Rpt/Tbl2_GW_SamplingProgramSum.xlsx/08Jul2014



TABLE 3.  SUMMARY OF FIELD PARAMETERS DURING GROUNDWATER MONITORING EVENTS CONDUCTED FROM OCTOBER 2012 THROUGH APRIL 2014
RIO ALGOM MINING LLC, LISBON FACILITY

HSU a
Vol
(L)

Temp
(˚C)

pH
(s.u.)

EC
(μS/cm)

Turb
(NTU)

DO
(mg/L)

ORP
(mV)

Vol
(L)

Temp
(˚C)

pH
(s.u.)

EC
(μS/cm)

Turb
(NTU)

DO
(mg/L)

ORP
(mV)

Vol
(gal)

Temp
(˚C)

pH
(s.u.)

EC
(μS/cm)

Turb
(NTU)

DO
(mg/L)

ORP
(mV)

EF-3A BCA 11/1/2012 1 10.8 7.3 7,091 7 0.9 -165 18 12.5 7.0 9,995 4 1.8 12 585 12.7 7.2 8,000 5 1.6 -265
4/5/2013 1 12.4 6.6 5,795 7 1.0 9 17 11.7 6.4 6,164 3 3.3 44 585 12.4 6.8 5,775 3 2.2 46

10/13/2013 1 12.8 7.3 6,870 42 1.2 258 13 12.2 7.0 8,495 2 0.8 143 --- --- --- --- --- --- ---
4/5/2014 1 11.7 7.3 6,407 3 2.5 191 12 11.4 7.0 8,472 3 0.7 181 --- --- --- --- --- --- ---

EF-6 BCA 10/30/2012 1 14.8 7.1 2,970 14 6.7 2 10 13.4 7.0 2,692 6 9.0 40 129 12.7 7.0 2,587 5 7.5 79
4/2/2013 1 12.9 7.0 4,201 2 11.8 82 6 11.8 7.1 3,187 2 13.2 91 128 12.3 7.0 3,227 2 11.3 97

10/11/2013 1 13.2 7.1 3,470 31 8.7 151 6 12.0 7.1 3,444 27 9.9 129 --- --- --- --- --- --- ---
4/5/2014 1 11.0 7.1 3,128 3 9.8 173 8 11.6 7.0 3,310 3 13.1 184 --- --- --- --- --- --- ---

EF-8 BCA 10/31/2012 1 12.3 7.6 3,041 9 4.4 -179 10 12.2 7.4 2,066 5 8.0 -128 330 12.7 7.4 2,069 3 7.6 -54
11/28/2012 --- --- --- --- --- --- --- 4 10.3 7.7 1,775 4 7.9 151 --- --- --- --- --- --- ---
12/20/2012 --- --- --- --- --- --- --- 6 7.7 7.2 1,909 2 7.2 253 --- --- --- --- --- --- ---
1/28/2013 --- --- --- --- --- --- --- 5 9.2 7.4 1,940 2 7.3 218 --- --- --- --- --- --- ---
2/26/2013 --- --- --- --- --- --- --- 6 7.6 7.6 2,299 3 7.9 170 --- --- --- --- --- --- ---
3/31/2013 --- --- --- --- --- --- --- 6 12.6 7.4 1,506 5 7.5 145 --- --- --- --- --- --- ---
4/1/2013 1 12.0 7.5 1,943 3 7.4 9 --- --- --- --- --- --- --- 331 12.7 7.6 1,421 3 7.4 56
4/5/2013 --- --- --- --- --- --- --- 6 12.0 7.2 1,567 2 10.1 59 --- --- --- --- --- --- ---

5/13/2013 --- --- --- --- --- --- --- 3 15.6 7.1 1,980 2 7.0 101 --- --- --- --- --- --- ---
6/9/2013 --- --- --- --- --- --- --- 7 14.7 7.9 2,322 0.1 7.0 29 --- --- --- --- --- --- ---

7/20/2013 --- --- --- --- --- --- --- 4 15.0 7.2 2,036 1 6.3 553 --- --- --- --- --- --- ---
8/15/2013 --- --- --- --- --- --- --- 4 16.2 7.4 1,845 1 7.1 131 --- --- --- --- --- --- ---
9/30/2013 --- --- --- --- --- --- --- 4 12.0 7.5 2,343 4 6.0 170 --- --- --- --- --- --- ---

10/14/2013 1 9.9 7.5 2,578 123 7.7 114 7 10.6 7.4 2,293 6 9.0 143 --- --- --- --- --- --- ---
11/16/2013 --- --- --- --- --- --- --- 5 10.3 7.4 2,110 1 7.0 -192 --- --- --- --- --- --- ---
12/14/2013 --- --- --- --- --- --- --- 4 9.2 7.6 2,224 20 7.0 132 --- --- --- --- --- --- ---
1/25/2014 --- --- --- --- --- --- --- 4 10.1 7.4 2,208 1 7.4 187 --- --- --- --- --- --- ---
2/22/2014 --- --- --- --- --- --- --- 5 10.6 7.4 2,550 1 7.3 103 --- --- --- --- --- --- ---
3/31/2014 --- --- --- --- --- --- --- 4 11.1 8.3 2,254 1 5.9 178 --- --- --- --- --- --- ---
4/6/2014 --- --- --- --- --- --- --- 6 10.7 7.6 2,274 3 9.5 212 --- --- --- --- --- --- ---

H-63 BCA 11/3/2012 1 9.4 8.3 1,202 6 5.5 132 6 11.1 8.3 1,203 5 4.4 33 111 12.3 7.9 1,101 9 7.5 -138
4/3/2013 1 13.5 8.2 1,406 3 4.3 -76 12 12.0 8.6 1,042 3 4.6 -43 110 12.3 8.0 986 10 6.8 11

10/12/2013 1 9.7 8.0 1,002 11 4.4 237 12 12.5 8.0 1,052 11 4.3 166 --- --- --- --- --- --- ---
4/2/2014 1 11.9 8.5 1,042 8 4.4 121 9 14.4 8.1 1,046 5 4.3 122 --- --- --- --- --- --- ---

LW-1 BCA 11/2/2012 1 10.4 7.5 672 7 3.8 213 12 12.6 7.4 648 5 4.2 166 170 12.4 7.3 639 5 3.7 -23
4/4/2013 1 11.7 7.1 490 3 4.8 116 12 12.6 7.0 428 2 4.7 106 170 12.4 6.9 472 2 4.8 98

10/9/2013 1 11.5 7.7 602 13 3.5 178 14 13.5 7.5 620 19 3.6 114 --- --- --- --- --- --- ---
4/3/2014 1 11.1 7.9 778 8 3.0 125 6 11.1 7.5 577 10 3.1 145 --- --- --- --- --- --- ---

ML-1 BCA 10/30/2012 1 9.4 7.4 1,138 21 4.7 248 5 11.0 7.4 1,176 7 5.3 235 225 11.8 7.4 1,250 14 10.5 -144
4/2/2013 1 11.6 7.8 1,897 2 4.7 91 8 11.0 7.5 1,441 2 5.5 53 225 11.7 7.4 1,512 2 14.5 51

10/11/2013 1 10.8 7.3 1,332 29 3.8 160 6 11.2 7.2 1,452 21 3.4 126 --- --- --- --- --- --- ---
4/4/2014 1 12.4 7.8 1,430 4 4.5 226 15 11.0 8.3 1,391 12 2.4 103 --- --- --- --- --- --- ---

PURGE METHOD (VOLUME-BASED PURGE)

WELL
NAME

SAMPLE
DATE

HYDRASLEEVE METHOD (NO-PURGE) MODIFIED LOW-FLOW METHOD (MINIMAL PURGE) b
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TABLE 3.  SUMMARY OF FIELD PARAMETERS DURING GROUNDWATER MONITORING EVENTS CONDUCTED FROM OCTOBER 2012 THROUGH APRIL 2014
RIO ALGOM MINING LLC, LISBON FACILITY

HSU a
Vol
(L)

Temp
(˚C)

pH
(s.u.)

EC
(μS/cm)

Turb
(NTU)

DO
(mg/L)

ORP
(mV)

Vol
(L)

Temp
(˚C)

pH
(s.u.)

EC
(μS/cm)

Turb
(NTU)

DO
(mg/L)

ORP
(mV)

Vol
(gal)

Temp
(˚C)

pH
(s.u.)

EC
(μS/cm)

Turb
(NTU)

DO
(mg/L)

ORP
(mV)

PURGE METHOD (VOLUME-BASED PURGE)

WELL
NAME

SAMPLE
DATE

HYDRASLEEVE METHOD (NO-PURGE) MODIFIED LOW-FLOW METHOD (MINIMAL PURGE) b

MW-5 BCA 11/2/2012 1 12.9 6.9 2,992 8 1.4 104 21 14.0 6.9 3,002 4 1.1 92 --- --- --- --- --- --- ---
11/3/2012 --- --- --- --- --- --- --- --- --- --- --- --- --- --- 105 13.2 7.2 2,780 10 2.7 201
4/3/2013 1 13.6 6.7 1,441 2 0.8 78 10 12.4 6.4 1,797 2 0.7 87 --- --- --- --- --- --- ---
4/4/2013 --- --- --- --- --- --- --- --- --- --- --- --- --- --- 70 11.6 6.9 1,295 2 2.6 84

10/10/2013 1 11.0 6.9 986 7 1.2 207 6 8.8 6.9 1,828 7 0.4 142 --- --- --- --- --- --- ---
4/4/2014 1 8.7 7.1 1,749 8 0.9 181 5 10.6 6.9 1,855 6 0.6 156 --- --- --- --- --- --- ---

MW-13 BCA 11/3/2012 1 9.6 7.3 1,002 6 2.0 216 17 11.8 7.2 1,025 4 1.0 130 219 12.2 7.2 1,019 3 1.0 105
4/3/2013 1 12.2 6.8 723 2 1.1 30 17 12.1 6.7 720 2 0.7 31 219 12.1 6.7 703 2 0.7 39

10/12/2013 1 11.3 7.9 463 24 4.4 155 7 11.9 7.2 935 2 1.1 113 --- --- --- --- --- --- ---
4/2/2014 1 13.1 7.4 939 11 1.2 127 11 12.4 7.3 902 7 0.6 121 --- --- --- --- --- --- ---

OW-UT-9 BCA 11/3/2012 1 14.6 9.9 40,145 NR 1.7 -238 6 14.2 9.9 46,724 4 0.4 -397 85 13.3 9.9 45,007 4 0.4 -268
3/31/2013 --- --- --- --- --- --- --- 13 14.5 10.2 26,750 4 0.2 32 --- --- --- --- --- --- ---
4/1/2013 1 13.2 9.1 18,950 7 1.5 57 --- --- --- --- --- --- --- 85 13.0 10.1 26,937 4 0.2 18
6/9/2013 --- --- --- --- --- --- --- 8 14.0 10.4 28,127 2 0.4 -90 --- --- --- --- --- --- ---

10/13/2013 1 15.4 9.7 40,747 52 0.6 107 10 15.1 9.7 41,492 55 0.1 -227 --- --- --- --- --- --- ---
12/14/2013 --- --- --- --- --- --- --- 4 6.9 9.8 40,861 57 1.4 83 --- --- --- --- --- --- ---
3/31/2014 --- --- --- --- --- --- --- 7 12.2 10.7 39,686 3 0.3 114 --- --- --- --- --- --- ---
4/4/2014 1 11.5 9.8 33,537 15 1.2 2 --- --- --- --- --- --- --- --- --- --- --- --- --- ---

RL-1 BCA 10/31/2012 1 10.1 7.0 14,597 11 3.7 164 6 12.4 6.9 11,585 15 3.1 117 24 14.9 7.1 12,117 69 6.7 104
11/28/2012 --- --- --- --- --- --- --- 4 10.0 7.4 10,127 12 6.7 215 --- --- --- --- --- --- ---
12/20/2012 --- --- --- --- --- --- --- 6 8.9 6.8 10,449 2 6.7 297 --- --- --- --- --- --- ---
1/28/2013 --- --- --- --- --- --- --- 6 10.6 7.0 10,536 3 5.7 209 --- --- --- --- --- --- ---
2/26/2013 --- --- --- --- --- --- --- 6 9.0 7.1 12,229 3 5.9 188 --- --- --- --- --- --- ---
3/31/2013 --- --- --- --- --- --- --- 5 12.6 7.1 7,996 6 5.0 160 --- --- --- --- --- --- ---
4/2/2013 1 10.0 6.9 2,082 4 5.0 83 --- --- --- --- --- --- --- 26 14.6 7.2 10,817 13 5.1 56
4/5/2013 --- --- --- --- --- --- --- 4 13.6 6.7 8,142 2 8.4 90 --- --- --- --- --- --- ---

5/13/2013 --- --- --- --- --- --- --- 4 15.3 6.9 10,354 1 6.6 90 --- --- --- --- --- --- ---
6/9/2013 --- --- --- --- --- --- --- 6 14.2 7.5 9,283 0.2 7.6 74 --- --- --- --- --- --- ---
7/20/2013 --- --- --- --- --- --- --- 3 14.9 7.1 10,470 1 5.9 55 --- --- --- --- --- --- ---
8/15/2013 --- --- --- --- --- --- --- 4 15.3 7.0 9,380 1 5.1 118 --- --- --- --- --- --- ---
9/30/2013 --- --- --- --- --- --- --- 5 11.7 7.1 11,703 5 5.0 253 --- --- --- --- --- --- ---
10/14/2013 1 10.6 7.2 10,413 21 5.0 176 5 11.7 7.0 11,094 2 5.0 166 --- --- --- --- --- --- ---
11/16/2013 --- --- --- --- --- --- --- 6 11.0 6.9 10,547 1 4.3 -168 --- --- --- --- --- --- ---
12/14/2013 --- --- --- --- --- --- --- 4 8.7 7.1 11,440 3 4.3 65 --- --- --- --- --- --- ---
1/25/2014 --- --- --- --- --- --- --- 4 10.8 7.1 10,901 3 3.9 161 --- --- --- --- --- --- ---
2/22/2014 --- --- --- --- --- --- --- 4 11.6 7.0 12,625 1 4.5 89 --- --- --- --- --- --- ---
3/31/2014 --- --- --- --- --- --- --- 4 12.5 7.7 11,039 1 3.1 200 --- --- --- --- --- --- ---
4/6/2014 --- --- --- --- --- --- --- 4 11.9 7.1 11,063 3 5.3 219 --- --- --- --- --- --- ---

RL-3 BCA 11/5/2012 1 12.4 7.1 8,087 6 4.3 221 8 15.0 6.9 11,987 7 3.9 8 39 13.9 7.0 10,671 7 5.5 93
4/2/2013 1 13.9 7.2 8,493 4 6.5 112 14 14.5 7.0 9,346 2 5.9 96 40 13.5 7.1 10,941 3 7.1 105

10/14/2013 1 10.8 7.1 6,938 7 6.4 219 16 17.8 7.0 10,535 4 5.4 107 --- --- --- --- --- --- ---
4/3/2014 1 11.6 7.0 9,671 11 4.1 191 8 13.6 7.0 10,287 6 4.1 175 --- --- --- --- --- --- ---
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TABLE 3.  SUMMARY OF FIELD PARAMETERS DURING GROUNDWATER MONITORING EVENTS CONDUCTED FROM OCTOBER 2012 THROUGH APRIL 2014
RIO ALGOM MINING LLC, LISBON FACILITY

HSU a
Vol
(L)

Temp
(˚C)

pH
(s.u.)

EC
(μS/cm)

Turb
(NTU)

DO
(mg/L)

ORP
(mV)

Vol
(L)

Temp
(˚C)

pH
(s.u.)

EC
(μS/cm)

Turb
(NTU)

DO
(mg/L)

ORP
(mV)

Vol
(gal)

Temp
(˚C)

pH
(s.u.)

EC
(μS/cm)

Turb
(NTU)

DO
(mg/L)

ORP
(mV)

PURGE METHOD (VOLUME-BASED PURGE)

WELL
NAME

SAMPLE
DATE

HYDRASLEEVE METHOD (NO-PURGE) MODIFIED LOW-FLOW METHOD (MINIMAL PURGE) b

RL-4 BCA 11/1/2012 1 13.6 7.7 957 5 7.1 80 9 16.1 7.6 940 7 9.1 12 66 13.0 7.6 932 25 8.1 12
4/4/2013 1 10.2 6.7 626 4 10.3 132 8 11.0 6.9 641 2 12.4 112 65 12.8 7.0 655 2 10.4 111

10/10/2013 1 9.9 7.6 894 7 8.0 95 9 10.8 7.5 896 11 7.6 84 --- --- --- --- --- --- ---
4/3/2014 1 11.2 7.0 951 8 8.0 188 6 12.2 7.4 867 5 8.5 160 --- --- --- --- --- --- ---

RL-5 BCA 11/2/2012 1 16.4 7.7 688 4 5.0 38 7 12.5 7.6 719 9 9.2 56 105 12.6 7.6 713 5 11.2 68
4/4/2013 1 12.2 7.2 511 4 9.8 78 8 12.7 7.1 481 2 13.3 8 105 12.5 7.0 474 2 14.2 85

10/9/2013 1 12.0 7.8 621 13 8.7 128 9 12.5 7.6 675 9 12.0 116 --- --- --- --- --- --- ---
4/3/2014 1 9.6 7.7 602 8 8.2 224 10 13.4 7.5 628 5 9.4 167 --- --- --- --- --- --- ---

RL-6 BCA 11/1/2012 1 12.9 7.0 7,081 NR 1.9 -51 3 13.0 7.1 2,077 20 1.3 -41 9 12.0 7.1 2,074 7 1.3 -36
4/4/2013 1 7.2 7.1 1,832 6 2.0 224 5 10.0 6.8 1,905 19 0.6 87 17 8.6 6.9 1,892 14 0.7 88

10/8/2013 1 13.8 7.2 2,363 123 2.6 237 7 14.0 7.2 2,130 41 2.0 83 --- --- --- --- --- --- ---
4/3/2014 1 8.2 7.0 1,921 121 2.4 173 5 10.3 7.0 2,097 121 1.8 149 --- --- --- --- --- --- ---

UW-1 BCA 11/3/2012 1 13.1 7.1 1,835 12 6.0 107 8 15.1 7.1 1,217 30 2.9 88 107 12.8 7.2 1,747 33 5.4 50
4/3/2013 1 10.0 7.2 938 4 5.3 112 8 11.5 6.7 842 2 1.7 85 105 12.1 6.5 806 2 4.3 60

10/12/2013 1 12.2 7.1 1,095 17 2.7 136 12 14.5 7.1 1,089 4 2.5 79 --- --- --- --- --- --- ---
4/2/2014 1 10.0 7.2 1,013 9 4.1 187 10 11.3 7.4 997 10 4.3 85 --- --- --- --- --- --- ---

MW-100 BCA 11/7/2012 1 10.6 7.3 932 8 1.7 131 6 11.2 7.3 1,395 6 1.5 129 113 12.3 7.3 1,391 11 1.0 118
4/4/2013 1 10.9 7.1 878 3 1.6 127 11 13.0 7.0 825 1 1.4 51 109 12.5 7.1 812 1 1.5 72

10/10/2013 1 10.5 7.3 896 13 2.0 126 16 11.7 7.2 871 9 1.5 49 --- --- --- --- --- --- ---
4/3/2014 1 10.4 7.3 863 10 2.1 203 6 11.5 7.2 849 7 1.5 165 --- --- --- --- --- --- ---

MW-101 BCA 11/6/2012 1 12.8 7.2 20,031 23 5.3 -258 10 18.0 7.0 21,708 724 4.4 75 19 14.0 7.0 19,845 71,000 4.3 71
4/4/2013 1 16.2 6.9 16,370 11 3.9 117 7 17.8 8.0 16,758 5 3.7 33 15 16.1 7.9 16,745 37 4.2 58

10/13/2013 1 13.6 7.1 16,418 22 3.6 115 9 14.5 7.0 17,424 14 3.8 82 --- --- --- --- --- --- ---
4/4/2014 1 12.3 7.1 16,589 31 3.5 95 9 13.1 7.0 16,762 151 3.7 99 --- --- --- --- --- --- ---

MW-102 BCA 11/6/2012 1 7.5 9.0 20,818 6 1.7 -220 10 14.5 8.9 21,623 9 1.1 -377 24 13.5 8.8 21,875 >1000 1.2 -399
4/3/2013 1 9.0 8.0 18,033 23 0.2 -131 10 15.5 8.2 18,731 28 0.3 -262 21 13.0 8.3 18,814 28 0.0 -199

10/9/2013 1 11.3 8.5 18,293 72 0.5 61 16 16.2 8.4 19,250 73 0.1 -105 --- --- --- --- --- --- ---
4/4/2014 1 10.2 8.6 18,333 121 0.8 185 10 15.0 8.5 18,742 54 0.3 156 --- --- --- --- --- --- ---

MW-102DB BBM 11/6/2012 1 8.6 8.0 888 17 3.0 223 18 13.4 8.1 1,329 20 0.2 -87 109 12.2 8.1 990 12 0.1 -80
4/2/2013 1 12.9 8.4 923 4 0.7 -123 14 11.1 8.7 874 4 0.1 -176 105 12.4 8.6 8 5 0.4 -166

10/9/2013 1 13.3 8.1 1,165 7 0.5 -138 16 14.4 7.9 957 8 0.2 -175 --- --- --- --- --- --- ---
4/4/2014 1 11.6 8.3 1,525 29 0.7 101 11 12.7 8.1 913 6 0.2 -43 --- --- --- --- --- --- ---

MW-103 BBM 11/7/2012 1 9.7 7.0 6,620 4 5.2 63 7 8.0 7.0 7,300 9 5.0 83 55 12.7 7.0 7,181 13 3.3 25
4/5/2013 1 16.1 6.5 3,904 7 1.1 129 10 10.8 7.0 6,429 15 0.1 -34 50 11.6 7.0 6,764 23 3.6 NR

10/13/2013 1 13.7 7.0 6,715 15 0.4 170 9 13.9 7.0 6,827 2 0.3 99 --- --- --- --- --- --- ---
4/4/2014 1 11.0 7.2 6,586 10 0.8 167 5 10.9 7.1 6,953 35 0.9 -120 --- --- --- --- --- --- ---
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TABLE 3.  SUMMARY OF FIELD PARAMETERS DURING GROUNDWATER MONITORING EVENTS CONDUCTED FROM OCTOBER 2012 THROUGH APRIL 2014
RIO ALGOM MINING LLC, LISBON FACILITY

HSU a
Vol
(L)

Temp
(˚C)

pH
(s.u.)

EC
(μS/cm)

Turb
(NTU)

DO
(mg/L)

ORP
(mV)
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(L)
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(˚C)

pH
(s.u.)

EC
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Turb
(NTU)

DO
(mg/L)

ORP
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(gal)

Temp
(˚C)

pH
(s.u.)

EC
(μS/cm)

Turb
(NTU)

DO
(mg/L)

ORP
(mV)

PURGE METHOD (VOLUME-BASED PURGE)

WELL
NAME

SAMPLE
DATE

HYDRASLEEVE METHOD (NO-PURGE) MODIFIED LOW-FLOW METHOD (MINIMAL PURGE) b

MW-104 BCA 11/7/2012 --- --- --- --- --- --- --- --- --- --- --- --- --- --- 15 11.1 7.3 1,521 6 NR NR
11/28/2012 --- --- --- --- --- --- --- --- --- --- --- --- --- --- 15 10.6 7.8 836 4 4.3 122

4/5/2013 --- --- --- --- --- --- --- --- --- --- --- --- --- --- 15 12.6 7.9 1,261 21 7.6 63
10/14/2013 --- --- --- --- --- --- --- --- --- --- --- --- --- --- 19 10.9 6.6 1,395 23 7.2 173
11/17/2013 --- --- --- --- --- --- --- --- --- --- --- --- --- --- 19 9.3 7.4 1,227 43 5.7 -41

4/6/2014 --- --- --- --- --- --- --- --- --- --- --- --- --- --- 15 10.3 7.7 1,301 10 7.0 183

MW-105 BCA 11/7/2012 1 9.9 7.4 1,282 8 1.4 220 17 12.1 7.2 1,600 14 0.3 102 123 12.0 7.3 1,262 10 1.3 120
4/3/2013 1 11.4 6.7 968 2 0.6 56 11 12.3 6.6 1,322 2 0.2 56 120 11.9 6.7 916 2 1.5 51

10/12/2013 1 11.5 7.3 1,084 20 0.6 158 12 12.5 7.1 1,714 7 1.6 99 --- --- --- --- --- --- ---
4/4/2014 1 11.8 7.6 1,222 35 2.4 194 10 12.8 7.3 1,705 15 2.9 121 --- --- --- --- --- --- ---

MW-106 BBM 11/7/2012 --- --- --- --- --- --- --- --- --- --- --- --- --- --- 40 11.7 7.0 3,067 10 NR 86
11/28/2012 --- --- --- --- --- --- --- --- --- --- --- --- --- --- 40 11.3 7.7 2,865 5 2.6 263

4/5/2013 --- --- --- --- --- --- --- --- --- --- --- --- --- --- 49 12.5 7.3 2,677 19 6.4 77
10/9/2013 1 12.2 7.8 3,209 11 1.3 109 --- --- --- --- --- --- --- --- --- --- --- --- --- ---

10/14/2013 --- --- --- --- --- --- --- --- --- --- --- --- --- --- 40 11.6 5.9 3,105 29 2.4 225
11/17/2013 --- --- --- --- --- --- --- --- --- --- --- --- --- --- 40 9.2 7.1 2,815 93 2.2 -38

4/6/2014 --- --- --- --- --- --- --- --- --- --- --- --- --- --- 70 10.1 7.8 2,782 8 1.9 186

MW-107S BCA 10/8/2013 1 13.6 4.7 2,239 17 5.8 296 9 15.0 4.5 2,232 31 5.7 332 23 12.0 4.3 2,215 25 6.0 360
4/3/2014 1 10.7 4.8 2,111 40 3.0 213 7 13.2 4.5 2,162 9 2.2 185 22 11.9 4.4 2,184 8 2.5 193

MW-107D BCA 10/8/2013 1 15.1 7.1 1,197 15 1.8 55 10 14.9 6.5 1,128 14 1.2 109 60 12.1 6.4 1,118 12 1.6 126
4/3/2014 --- --- --- --- --- --- --- 12 12.2 8.0 1,007 46 1.4 50 60 11.8 6.8 993 3 1.8 -19

MW-108 BCA 10/12/2013 1 11.4 7.4 1,115 21 8.4 168 11 11.8 7.3 1,126 9 13.5 132 280 12.4 7.3 1,136 7 10.2 142
4/3/2014 1 10.8 7.7 1,085 10 9.1 137 7 10.8 7.5 1,075 6 10.4 83 291 12.3 7.5 1,093 2 11.5 119

MW-109 BCA 10/9/2013 1 13.1 7.5 3,250 9 7.1 139 10 14.5 7.4 3,249 8 8.1 111 40 13.3 7.6 3,515 10 7.4 100
4/3/2014 1 11.2 7.4 3,231 4 3.9 83 6 11.4 8.6 3,804 45 3.8 45 39 10.4 8.9 3,040 10 4.3 205

MW-110 BBM Not Sampled --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

MW-111 BBM 11/17/2013 0.5 (Bailer) 9.9 6.5 865 22 8.0 -57 --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4/1/2014 0.5 (Bailer) 11.2 7.3 971 13 5.1 235 --- --- --- --- --- --- --- --- --- --- --- --- --- ---

MW-112 BCA 10/11/2013 1 13.0 7.5 1,108 41 9.4 135 10 12.2 7.4 1,150 16 9.6 138 189 11.8 7.4 1,236 19 10.1 129
4/4/2014 1 10.1 8.7 1,208 9 12.4 134 7 10.0 8.3 1,100 28 10.0 194 189 11.8 8.0 1,166 5 10.3 191

MW-113 BCA 10/11/2013 1 12.5 7.3 2,173 13 7.3 143 14 14.0 7.1 3,566 7 9.2 108 71 12.1 7.2 3,502 6 9.1 115
4/5/2014 1 11.1 7.9 3,203 4 9.5 146 9 12.4 7.9 3,366 3 9.9 99 71 10.0 8.8 3,115 3 9.9 87

MW-114 BCA 10/13/2013 1 11.8 7.2 779 273 9.2 301 9 12.2 6.8 851 35 10.0 76 276 12.1 7.5 783 18 14.3 140
4/4/2014 1 11.7 8.3 797 10 9.0 188 12 11.7 7.6 790 34 8.2 128 276 12.2 7.7 787 6 8.7 159

 1350.24/Phase2Rpt/Tbl3_FieldParameters.xlsx/08Jul2014 Page 4 of 5



TABLE 3.  SUMMARY OF FIELD PARAMETERS DURING GROUNDWATER MONITORING EVENTS CONDUCTED FROM OCTOBER 2012 THROUGH APRIL 2014
RIO ALGOM MINING LLC, LISBON FACILITY

HSU a
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(L)

Temp
(˚C)

pH
(s.u.)

EC
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DO
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(mV)

PURGE METHOD (VOLUME-BASED PURGE)

WELL
NAME

SAMPLE
DATE

HYDRASLEEVE METHOD (NO-PURGE) MODIFIED LOW-FLOW METHOD (MINIMAL PURGE) b

MW-115S BCA 10/13/2013 1 11.7 7.5 1,211 31 12.8 148 11 13.7 7.6 1,223 16 15.6 147 98 12.4 7.6 1,220 87 19.6 150
4/5/2014 1 11.7 8.1 1,125 10 9.3 237 11 14.6 7.9 1,136 5 9.9 191 101 12.0 7.6 1,237 5 12.5 195

MW-115M BCA 10/14/2013 1 11.8 9.7 1,378 13 11.2 104 12 14.4 7.6 1,263 13 17.6 118 324 12.3 7.7 1,701 11 12.2 137
11/16/2013 1 9.4 7.6 1,202 11 12.5 -158 4 10.6 7.4 1,191 13 17.2 -174 --- --- --- --- --- --- ---

4/5/2014 1 11.9 8.0 1,430 3 13.1 211 14 13.0 9.1 1,251 4 16.2 77 276 12.4 9.0 1,776 4 14.0 120

MW-116 BCA 10/12/2013 1 21.1 3.7 11,458 42 2.1 273 8 15.8 3.7 11,352 720 2.0 281 81 13.0 3.5 12,884 90 2.6 316
4/5/2014 1 11.6 5.8 11,962 12 1.6 263 8 13.1 5.1 12,521 5 0.7 91 77 12.5 5.1 12,737 7 1.0 261

MW-117S BCA 10/12/2013 1 12.1 7.9 1,250 944 8.2 142 14 14.6 7.6 1,397 838 8.4 98 87 12.5 7.6 1,571 31 12.8 93
4/5/2014 1 12.1 8.5 1,200 4 6.9 113 12 13.7 8.5 1,545 4 11.5 53 87 12.6 8.5 1,609 3 11.4 80

MW-117M BCA 10/14/2013 1 11.0 12.5 3,214 22 2.5 172 9 12.2 12.6 3,476 18 3.6 125 132 12.8 11.6 2,976 48 3.1 103
4/5/2014 1 11.0 10.3 2,671 3 1.3 72 9 11.9 10.3 2,976 5 0.5 61 135 12.6 10.3 2,789 5 2.2 75

MW-118 BCA 10/8/2013 1 12.6 7.7 1,319 >1,000 1.1 205 8 14.0 7.2 998 >1,000 0.6 1 100 11.0 7.2 1,071 42 3.3 47
4/3/2014 1 10.4 8.7 848 603 1.2 202 10 9.2 8.3 879 105 0.6 31 100 10.4 9.1 934 33 3.0 889

MW-119 BCA 10/13/2013 --- --- --- --- --- --- --- --- --- --- --- --- --- --- 19 12.8 7.2 5,199 3 6.9 116
4/3/2014 1 11.5 7.6 4,552 2 6.4 135 --- --- --- --- --- --- --- --- --- --- --- --- --- ---
4/4/2014 --- --- --- --- --- --- --- --- --- --- --- --- --- --- 15 9.8 7.6 4,890 4 10.4 214

MW-120 BCA 10/13/2013 1 12.2 7.9 878 148 6.4 156 11 14.3 7.6 840 75 6.5 173 237 12.8 7.6 786 34 7.5 154
4/2/2014 1 10.8 7.2 1,527 13 8.4 13 10 11.0 8.5 1,446 37 8.0 68 237 12.5 7.3 990 9 8.1 103

MW-121 CHINLE Not Sampled --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

MW-122 BCA Not Sampled --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

Notes:
a Hydrostratigraphic Unit Vol (L) = Volume in liters
     BCA = Burro Canyon Aquifer Temp (˚C)  = Temperature in degrees celsius
     BBM = Brushy Basin Member pH (s.u.) = pH in standard units

of the Morrison Formation EC (μS/cm)  = Electrical conductivity in microsiemens per centimeter
     CHINLE = Chinle Formation Turb (NTU) = Turbidity in nephelometric turbiditiy units

DO (mg/L) = Dissolved oxygen concentration in milligrams per liter
ORP (mV) = Oxidation-reduction potential in millivolts
Vol (gal) = Volume in gallons

--- = Not applicable for sampling method
NR = Not reported on field sampling data sheet

b The low-flow sampling method is considered “modified”
  because well screened intervals at the Site exceed the
  USEPA recommended maximum length of 10 feet. 
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TABLE 4.    CONTACT ELEVATION BETWEEN THE BURRO CANYON FORMATION AND 
BRUSHY BASIN MEMBER OF THE MORRISON FORMATION

RIO ALGOM MINING LLC, LISBON FACILITY

WELL/
BOREHOLE

NAME
CURRENT
STATUS EASTING a NORTHING a

Kbc/Jmb CONTACT 
ELEVATION b,c

(ft msl)

MW-101 Existing 2,634,360 593,397 6,549
MW-102 Existing 2,635,889 592,129 6,566

MW-102DB Existing 2,635,877 592,170 6,565
MW-103 Existing 2,635,778 589,620 6,590
MW-104 Existing 2,637,513 589,369 6,604
MW-105 Existing 2,636,131 588,105 6,487
MW-106 Existing 2,639,306 587,423 6,624

MW-107D Existing 2,628,807 593,267 6,432
MW-108 Existing 2,629,865 593,861 6,347
MW-109 Existing 2,632,527 593,552 6,520
MW-110 Existing 2,632,886 592,550 6,555
MW-111 Existing 2,634,470 591,997 6,583
MW-114 Existing 2,632,023 590,522 6,356

MW-117M Existing 2,633,975 589,240 6,386
MW-118 Existing 2,627,874 594,554 6,400
MW-119 Existing 2,630,986 594,211 6,517
MW-120 Existing 2,637,532 586,691 6,431
MW-122 Existing 2,641,533 585,157 6,733

EF-3A Existing 2,633,923 589,279 6,370
EF-6 Existing 2,633,033 590,617 6,434
EF-8 Existing 2,633,241 589,567 6,332
H-63 Existing 2,637,682 588,202 6,515
LW-1 Existing 2,636,700 594,336 6,491
ML-1 Existing 2,631,486 591,502 6,364

MW-13 Existing 2,636,128 587,830 6,439
OW-UT-9 Existing 2,636,715 590,970 6,570

RL-1 Existing 2,633,217 593,676 6,530
RL-3 Existing 2,632,620 594,239 6,513
RL-4 Existing 2,631,660 595,070 6,508
RL-5 Existing 2,632,690 595,194 6,518
D-10 Decommissioned 2,634,612 589,819 6,488

DM80-1 Decommissioned 2,633,556 592,595 6,551
DM80-2 Decommissioned 2,635,382 588,345 6,543
DM80-3 Decommissioned 2,632,617 589,752 6,473
DM80-4 Decommissioned 2,632,474 589,607 6,477

EF-1 Decommissioned 2,632,921 589,964 6,310
EF-16 Decommissioned 2,637,892 590,105 6,588
EF-17 Decommissioned 2,638,655 590,062 6,548
EF-2 Decommissioned 2,633,660 589,115 6,328
EF-20 Decommissioned 2,633,644 595,026 6,495
EF-21 Decommissioned 2,634,866 595,026 6,485
EF-22 Decommissioned 2,634,961 593,819 6,520
EF-23 Decommissioned 2,635,840 593,408 6,515
EF-25 Decommissioned 2,634,535 593,311 6,545

WELLS INSTALLED DURING SUPPLEMENTAL SITE ASSESSMENT (2012-2103)

WELLS/BOREHOLES INSTALLED PRIOR TO 2012
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TABLE 4.    CONTACT ELEVATION BETWEEN THE BURRO CANYON FORMATION AND 
BRUSHY BASIN MEMBER OF THE MORRISON FORMATION

RIO ALGOM MINING LLC, LISBON FACILITY

WELL/
BOREHOLE

NAME
CURRENT
STATUS EASTING a NORTHING a

Kbc/Jmb CONTACT 
ELEVATION b,c

(ft msl)
EF-26 Decommissioned 2,633,839 593,596 6,585
EF-4 Decommissioned 2,634,261 588,936 6,440
EF-5 Decommissioned 2,633,910 590,133 6,430
FT-1 Decommissioned 2,633,288 591,158 6,481
FT-4 Decommissioned 2,636,335 588,414 6,511

GW-17 Decommissioned 2,636,360 591,294 6,561
GW-19 Decommissioned 2,635,911 591,288 6,571
GW-20 Decommissioned 2,636,742 591,286 6,552
H-38 Decommissioned 2,638,801 589,532 6,571
H-47 Decommissioned 2,638,180 591,092 6,550
H-48 Decommissioned 2,637,410 591,305 6,538
H-49 Decommissioned 2,636,629 588,849 6,536
H-53 Decommissioned 2,635,979 590,076 6,583
H-56 Decommissioned 2,635,226 591,805 6,580
H-56 Decommissioned 2,635,226 591,805 6,580
H-57 Decommissioned 2,635,342 591,261 6,580
H-57 Decommissioned 2,635,342 591,261 6,583
H-58 Decommissioned 2,635,721 590,592 6,570
H-67 Decommissioned 2,637,020 588,930 6,575
H-71 Decommissioned 2,634,034 591,202 6,576
H-72 Decommissioned 2,634,514 591,950 6,580
H-73 Decommissioned 2,633,967 590,672 6,495
H-77 Decommissioned 2,636,785 591,690 6,568
H-78 Decommissioned 2,638,524 591,811 6,510
H-80 Decommissioned 2,636,062 593,503 6,520
LT-1 Decommissioned 2,635,208 590,680 6,592
LT-10 Decommissioned 2,635,728 589,610 6,582
LT-11 Decommissioned 2,636,115 590,483 6,601
LT-12 Decommissioned 2,636,356 590,179 6,602
LT-13 Decommissioned 2,636,490 590,016 6,601
LT-14 Decommissioned 2,636,605 589,851 6,618
LT-15 Decommissioned 2,636,725 589,662 6,609
LT-17 Decommissioned 2,635,959 589,821 6,598
LT-2 Decommissioned 2,635,492 591,021 6,597
LT-3 Decommissioned 2,635,509 590,815 6,586
LT-4 Decommissioned 2,636,074 590,847 6,566
LT-5 Decommissioned 2,636,238 590,641 6,567
LT-6 Decommissioned 2,636,193 590,613 6,580
LT-7 Decommissioned 2,636,145 590,587 6,578
LT-8 Decommissioned 2,636,093 590,580 6,581
LT-9 Decommissioned 2,636,045 590,569 6,578

MW-1 Decommissioned 2,634,388 589,733 6,496
MW-10 Decommissioned 2,637,831 592,746 6,497
MW-11 Decommissioned 2,634,225 589,429 6,476
MW-12 Decommissioned 2,634,814 588,885 6,507
MW-2 Decommissioned 2,634,722 589,440 6,500
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TABLE 4.    CONTACT ELEVATION BETWEEN THE BURRO CANYON FORMATION AND 
BRUSHY BASIN MEMBER OF THE MORRISON FORMATION

RIO ALGOM MINING LLC, LISBON FACILITY

WELL/
BOREHOLE

NAME
CURRENT
STATUS EASTING a NORTHING a

Kbc/Jmb CONTACT 
ELEVATION b,c

(ft msl)
MW-6A Decommissioned 2,633,781 589,952 6,464
MW-7 Decommissioned 2,634,808 592,715 6,562
MW-8 Decommissioned 2,635,824 592,715 6,543
MW-9 Decommissioned 2,636,824 592,720 6,532
RW-10 Decommissioned 2,635,009 592,556 6,569
RW-11 Decommissioned 2,634,780 592,450 6,571
RW-14 Decommissioned 2,635,103 592,603 6,567
RW-2 Decommissioned 2,637,232 591,535 6,551
RW-6 Decommissioned 2,634,923 592,528 6,570
RW-7 Decommissioned 2,634,871 592,497 6,572
RW-8 Decommissioned 2,634,967 592,543 6,567
UT-1 Decommissioned 2,636,288 590,691 6,583
UT-2 Decommissioned 2,636,369 590,745 6,584
UT-4 Decommissioned 2,636,553 590,986 6,569
UT-5 Decommissioned 2,636,699 591,064 6,571
UT-6 Decommissioned 2,636,896 591,034 6,564
UT-7 Decommissioned 2,636,994 591,001 6,557
UT-8 Decommissioned 2,637,154 590,936 6,560
UT-9 Decommissioned 2,636,761 590,960 6,566

UDWR Well d Unknown 2,639,653 596,820 6,372

Notes:
ft msl = feet above mean sea level
a North American Datum 1927, Utah State Plane, South

d Well location and drilling information obtained from Utah Division of Water Rights registry database. 

b Contact elevation between the Burro Canyon Formation (Kbc) and 
   the Brushy Basin Member (Jmb) of the Morrison Formation.
c Contact elevation data for wells/boreholes installed prior to 2012 were provided in "Remedial-Action Plan
   for Groundwater Contamination Control at the Lisbon Uranium Mill" (EarthFax Engineering, Inc. 1984).
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TABLE 5.  RESULTS OF SLUG TESTS IN EXISTING MONITOR WELLS
RIO ALGOM MINING LLC, LISBON FACILITY

WELL 
NAME HSU a

DATE OF 
SLUG 

TESTING

CASING 
RADIUS

(feet)

WELL
RADIUS

(feet)
ANALYSIS 
METHOD

TEST 
IDENTIFIER

INITIAL
WATER LEVEL

DISPLACEMENT 
(feet)

ESTIMATED 
HYDRAULIC 

CONDUCTIVITY
(feet per day)

MEAN OF 
ESTIMATED 
HYDRAULIC 

CONDUCTIVITY 
VALUES

(feet per day)

Slug A Falling Head 0.44 236
Slug A Rising Head 0.44 337

Slug B1 Falling Head 0.44 289
Slug B1 Rising Head 0.42 294
Slug B2 Falling Head 0.57 563
Slug B2 Rising Head 0.45 806
Slug L Falling Head 1.05 153
Slug L Rising Head 0.75 191
Slug C Falling Head 0.89 143
Slug C Rising Head 0.56 182
Slug F Falling Head 0.66 152
Slug F Rising Head 0.49 182
Slug C Falling Head 0.39 38
Slug C Rising Head 0.48 29
Slug E Falling Head 1.48 42
Slug E Rising Head 1.38 24
Slug B Falling Head 0.38 47
Slug B Rising Head 0.36 42
Slug A Falling Head 0.06 11
Slug A Rising Head 0.12 26
Slug B Falling Head 0.08 8.5
Slug B Rising Head 0.35 9.2
Slug K Falling Head 1.20 Not Used c

Slug K Rising Head 0.93 12
Slug L Falling Head 1.14 8.4
Slug L Rising Head 0.87 8.2
Slug D Falling Head 0.89 6.2
Slug D Rising Head 1.08 12
Slug C Falling Head 1.05 Not Used c

Slug C Rising Head 0.77 7.4
Slug F Falling Head 0.89 Not Used c

Slug F Rising Head 0.54 6.3
Slug L Falling Head 1.10 Not Used c

Slug L Rising Head 0.97 5.6
Slug F Falling Head 0.89 4.7
Slug F Rising Head 0.89 5.3
Slug C Falling Head 0.67 2.8
Slug C Rising Head 0.76 3.5
Slug I Falling Head 0.83 4.6
Slug I Rising Head 0.97 6.2
Slug J Falling Head 0.26 4.2
Slug J Rising Head 0.20 2.4
Slug L Falling Head 0.43 4.6
Slug L Rising Head Interrupted d ---
Slug K Falling Head 0.60 5.7
Slug K Rising Head Interrupted d ---
Slug B Falling Head 0.71 3.5
Slug B Rising Head 0.59 3.7
Slug C Falling Head 0.50 2.8
Slug C Rising Head 0.68 3.6
Slug D Falling Head 0.91 3.3
Slug D Rising Head 0.81 3.2
Slug B Falling Head 1.15 3.1
Slug B Rising Head 0.77 2.6
Slug C Falling Head 1.63 3.2
Slug C Rising Head 0.96 2.6
Slug D Falling Head 1.14 2.5
Slug D Rising Head 1.24 2.8

BURRO CANYON AQUIFER (BCA) WELLS
MW-13 BCA 8/26/2012 0.17 0.33

(assumed)
Butler 

Inertial b

421

167

EF-3A BCA 8/28/2012 0.25 0.46
(assumed)

Bouwer-
Rice

37

MW-115M BCA 10/11/2013 0.17 0.42 Butler 
Inertial

13.7

MW-117S BCA 10/12/2013 0.17 0.42 Bouwer-
Rice

9.4

RL-6 BCA 8/25/2012 0.21 0.36 Bouwer-
Rice

6.4

MW-118 BCA 10/1/2013 0.17 0.33 Bouwer-
Rice

4.5

MW-120 BCA 10/3/2013 0.17 0.33 Bouwer-
Rice

4.2

RL-5 BCA 8/25/2012 0.21 0.36 Bouwer-
Rice

3.3

MW-115S BCA 10/2/2013 0.17 0.33 Bouwer-
Rice

2.8

LW-1 BCA 8/27/2012 0.16 0.33 Bouwer-
Rice
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TABLE 5.  RESULTS OF SLUG TESTS IN EXISTING MONITOR WELLS
RIO ALGOM MINING LLC, LISBON FACILITY

WELL 
NAME HSU a

DATE OF 
SLUG 

TESTING

CASING 
RADIUS

(feet)

WELL
RADIUS

(feet)
ANALYSIS 
METHOD

TEST 
IDENTIFIER

INITIAL
WATER LEVEL

DISPLACEMENT 
(feet)

ESTIMATED 
HYDRAULIC 

CONDUCTIVITY
(feet per day)

MEAN OF 
ESTIMATED 
HYDRAULIC 

CONDUCTIVITY 
VALUES

(feet per day)
Slug F Falling Head 0.60 2
Slug F Rising Head 0.89 2.7
Slug B Falling Head 0.79 2.6
Slug B Rising Head 0.78 2.8
Slug A Falling Head 0.37 1.9
Slug A Rising Head 0.51 3.1
Slug K Falling Head 1.51 1.9
Slug K Rising Head Interrupted d ---
Slug D Falling Head 1.84 1.8
Slug D Rising Head 1.55 2.7
Slug J Falling Head 1.74 2
Slug J Rising Head 1.72 2.9
Slug C Falling Head 0.87 1.9
Slug C Rising Head 1.05 1.8
Slug F Falling Head 0.89 1.9
Slug F Rising Head 0.89 2
Slug I Falling Head 0.70 1.8
Slug I Rising Head 0.89 2.2

Slug C Falling Head 1.31 1.8
Slug C Rising Head 1.18 1.8
Slug B Falling Head 1.29 1.7
Slug B Rising Head 0.89 1.8
Slug D Falling Head 1.76 1.8
Slug D Rising Head 1.71 1.7
Slug B Falling Head 1.11 1.6
Slug B Rising Head 0.63 1.7
Slug C Falling Head 0.87 1.5
Slug C Rising Head 0.79 1.6
Slug D Falling Head 1.24 1.6
Slug D Rising Head 1.04 1.6
Slug A Falling Head 0.86 1.5
Slug A Rising Head 0.61 1.6
Slug D Falling Head 2.20 1.3
Slug D Rising Head 0.86 1.4
Slug B Falling Head 1.02 1.4
Slug B Rising Head 0.98 1.4
Slug B Falling Head 0.78 1.7
Slug B Rising Head 0.78 1.3
Slug F Falling Head 0.89 1.4
Slug F Rising Head 0.89 1.4
Slug C Falling Head 0.91 1.3
Slug C Rising Head 0.98 1.4
Slug B Falling Head 0.78 1.3
Slug B Rising Head 0.78 1.5
Slug D Falling Head 1.41 1.3
Slug D Rising Head Interrupted d ---
Slug J Falling Head 1.16 1.3
Slug J Rising Head 1.03 1.3
Slug C Falling Head 0.98 0.8
Slug C Rising Head 0.47 1.5
Slug B Falling Head 0.22 1.0
Slug B Rising Head 0.38 1.1
Slug D Falling Head 0.38 1.1
Slug D Rising Head 0.67 1.3
Slug A Falling Head 0.41 1.3
Slug A Rising Head 0.36 1.1
Slug B Falling Head 0.49 1.2
Slug B Rising Head 0.57 1.4
Slug G Falling Head 0.31 1.2
Slug G Rising Head 0.42 1.3

MW-107S BCA 10/1/2013 0.17 0.33 Bouwer-
Rice

2.5

2.3

MW-113 BCA 10/2/2013 0.17 0.33 Bouwer-
Rice

1.9

MW-117M BCA 10/3/2013 0.17 0.42 Bouwer-
Rice

1.8

H-63 BCA 8/26/2012 0.17 0.33 Bouwer-
Rice

1.6

ML-1 BCA 8/26/2012 0.17 0.33 Bouwer-
Rice

1.4

MW-107D BCA 10/1/2013 0.17 0.33 Bouwer-
Rice

1.4

EF-8 BCA 8/27/2012 0.17 0.33 Bouwer-
Rice

1.3

OW-UT-9 BCA 8/29/2012 0.25 0.41 Bouwer-
Rice

1.2

MW-108 BCA 10/1/2013 0.17 0.33 Bouwer-
Rice

1.2

RL-3 BCA 11/2/2012 0.21 0.36 Bouwer-
Rice
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TABLE 5.  RESULTS OF SLUG TESTS IN EXISTING MONITOR WELLS
RIO ALGOM MINING LLC, LISBON FACILITY

WELL 
NAME HSU a

DATE OF 
SLUG 

TESTING

CASING 
RADIUS

(feet)

WELL
RADIUS

(feet)
ANALYSIS 
METHOD

TEST 
IDENTIFIER

INITIAL
WATER LEVEL

DISPLACEMENT 
(feet)

ESTIMATED 
HYDRAULIC 

CONDUCTIVITY
(feet per day)

MEAN OF 
ESTIMATED 
HYDRAULIC 

CONDUCTIVITY 
VALUES

(feet per day)
Slug A Falling Head 0.32 0.6
Slug A Rising Head 0.54 1.0
Slug G Falling Head 0.49 0.7
Slug G Rising Head 0.75 0.9
Slug F Falling Head 0.34 0.6
Slug F Rising Head 2.03 Not Used c

Slug C Falling Head 0.42 0.6
Slug C Rising Head 1.65 Not Used c

Slug B Falling Head 0.49 0.8
Slug B Rising Head 1.00 Not Used c

Slug A Falling Head 0.21 0.7
Slug A Rising Head 0.32 0.6
Slug B Falling Head 0.36 0.5
Slug B Rising Head 0.52 0.6
Slug C Falling Head 1.42 0.7
Slug C Rising Head 0.70 0.7
Slug D Falling Head 0.70 0.7
Slug D Rising Head 0.79 0.6
Slug B Falling Head 0.32 0.5
Slug B Rising Head 0.82 0.7
Slug A Falling Head 0.57 0.5
Slug A Rising Head 0.61 0.5
Slug B Falling Head 0.98 0.5
Slug B Rising Head 0.96 0.6
Slug C Falling Head 1.32 0.5
Slug C Rising Head 1.15 0.5
Slug C Falling Head 0.70 0.5
Slug C Rising Head 0.72 0.5
Slug G Falling Head 0.47 0.5
Slug G Rising Head 0.38 0.4

Slug C&G Falling Head 1.18 0.4
Slug C&G Rising Head 1.15 0.4

Slug I Falling Head 0.83 0.4
Slug I Rising Head 0.97 0.4
Slug A Falling Head 0.51 0.4
Slug A Rising Head 0.51 0.4
Slug G Falling Head 0.62 0.4
Slug G Rising Head 0.71 0.4
Slug K Falling Head 0.97 0.3
Slug K Rising Head 1.24 0.4
Slug C Falling Head 0.82 0.3
Slug C Rising Head 1.05 0.4
Slug F Falling Head 0.72 0.3
Slug F Rising Head 0.89 0.4
Slug J Falling Head 0.60 0.4
Slug J Rising Head 0.25 0.3
Slug L Falling Head 0.37 0.3
Slug L Rising Head 0.39 0.4
Slug D Falling Head 0.49 0.3
Slug D Rising Head Interrupted d ---
Slug F Falling Head 1.37 0.3
Slug F Rising Head 1.79 0.3
Slug A Falling Head 0.79 0.3
Slug A Rising Head 0.85 0.4
Slug G Falling Head 0.66 0.1
Slug G Rising Head 1.02 0.1
Slug H Falling Head 0.37 0.2
Slug H Rising Head 0.33 0.1

MW-101 BCA 11/4/2012 0.17 0.33 Bouwer-
Rice 0.8

0.7

RL-1 BCA 8/28/2012 0.21 0.37 Bouwer-
Rice

0.6

MW-100 BCA 11/3/2012 0.17 0.33 Bouwer-
Rice

0.6

EF-6 BCA 8/27/2012 0.17 0.33 Bouwer-
Rice

0.5

RL-4 BCA 8/26/2012 0.21 0.36 Bouwer-
Rice

0.4

MW-116 BCA 10/2/2013
to

10/3/2013

0.17 0.33 Bouwer-
Rice

0.4

UW-1 BCA 11/4/2012 0.17 0.33 Bouwer-
Rice

0.4

MW-114 BCA 10/2/2013 0.17 0.33 Bouwer-
Rice

0.3

MW-112 BCA 10/2/2013 0.17 0.33 Bouwer-
Rice

0.3

MW-119 BCA 10/2/2013
to

10/3/2013

0.17 0.33 Bouwer-
Rice

0.1

MW-102 BCA 11/3/2012 0.17 0.33 Bouwer-
Rice
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TABLE 5.  RESULTS OF SLUG TESTS IN EXISTING MONITOR WELLS
RIO ALGOM MINING LLC, LISBON FACILITY

WELL 
NAME HSU a

DATE OF 
SLUG 

TESTING

CASING 
RADIUS

(feet)

WELL
RADIUS

(feet)
ANALYSIS 
METHOD

TEST 
IDENTIFIER

INITIAL
WATER LEVEL

DISPLACEMENT 
(feet)

ESTIMATED 
HYDRAULIC 

CONDUCTIVITY
(feet per day)

MEAN OF 
ESTIMATED 
HYDRAULIC 

CONDUCTIVITY 
VALUES

(feet per day)
Slug A Falling Head 0.51 0.06
Slug A Rising Head 0.51 0.05
Slug G Falling Head 0.62 0.06
Slug G Rising Head 0.62 0.08
Slug H Falling Head 0.33 Not Used c

Slug E Falling Head 3.48 0.02
Slug E Rising Head 1.69 0.02
Slug D Falling Head 1.47 0.02
Slug D Rising Head 0.71 0.02
Slug B Falling Head 0.44 0.03
Slug B Rising Head 0.59 0.01
Slug A Falling Head 0.31 0.01
Slug A Rising Head 0.30 0.02
Slug C Falling Head 0.66 Not Analyzed e
Slug C Rising Head 0.19 Not Analyzed e

Slug F&C Falling Head 0.42 Not Analyzed e

Slug F&C Rising Head 1.04 Not Analyzed e

MW-122 BCA --- 0.17 0.33

Slug A Falling Head 0.72 0.6
Slug A Rising Head 0.64 0.6
Slug B Falling Head 1.16 0.8
Slug B Rising Head 1.00 0.6
Slug G Falling Head 0.71 0.6
Slug G Rising Head 1.26 0.9
Slug A Falling Head 0.61 0.05
Slug A Rising Head 0.63 0.05
Slug F Falling Head 0.52 0.02
Slug F Rising Head 1.56 0.05
Slug F Falling Head 0.84 0.0010
Slug F Rising Head 0.83 0.0007
Slug H Falling Head 0.33 0.0005
Slug H Rising Head Interrupted d ---

MW-110 BBM --- 0.17 0.33
MW-111 BBM --- 0.17 0.33

MW-121 CHINLE --- 0.17 0.33

Notes:
--- = Not applicable
a Hydrostratigraphic Unit

BCA = Burro Canyon Aquifer
BBM = Brushy Basin Member of the Morrison Formation
CHINLE = Chinle Formation

b Slug testing data re-analyzed during second phase of work.
c Anomalous water level response observed, or data is outside of the normalized head range for matching results to type curve solutions.
d Water level measurement was interrupted during test and data not analyzed; transducer was inadvertently moved during slug deployment or retrieval. 
e Water level recovery to static condition near instantaneous; response is too fast to analyze.

0.06

MW-5 BCA 8/27/2012 0.17 0.33
(assumed)

Bouwer-
Rice 0.02

MW-109 BCA 10/1/2013 0.17 0.33 Bouwer-
Rice

0.02

MW-105 BCA 11/4/2012 0.17 0.33 ---

---

MW-104 BCA 8/27/2013
to

9/14/2013

0.17 0.33 Bouwer-
Rice

Well dry; no testing conducted

MORRISON FORMATION, BRUSHY BASIN MEMBER (BBM) WELLS
MW-102DB BBM 11/3/2012 0.17 0.33 Bouwer-

Rice

0.7

Well recovering after installation activities; no testing conducted
Well recovering after installation activities; no testing conducted

CHINLE FORMATION WELL
Well dry; no testing conducted

0.04

MW-106 BBM 8/19/2013
to

9/13/2013

0.17 0.33 Bouwer-
Rice

0.0007

MW-103 BBM 11/4/2012 0.17 0.33 Bouwer-
Rice
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TABLE 6.  RESULTS OF HYDRAULIC CONDUCTIVITY TESTING DURING PREVIOUS INVESTIGATIONS
RIO ALGOM MINING LLC, LISBON FACILITY

WELL 
NAME

CURRENT 
STATUS HSU a

SLUG
TEST

PUMPING
TEST

EF-3A Existing BCA 7.4 ---
EF-6 Existing BCA 0.6 ---
EF-8 Existing BCA 2.4 ---
MW-5 Existing BCA --- 0.58

OW-UT-9 Existing BCA --- 10.1
DM80-1 Decommisioned BCA 0.02 ---
DM80-3 Decommisioned BCA 3.5 ---
DM80-4 Decommisioned BCA 5.1 ---
EF-16 Decommisioned BCA 8.7 ---
EF-17 Decommisioned BCA 0.1 ---
EF-19 Decommisioned BCA 4.8 ---
EF-2 Decommisioned BCA 2.9 ---

EF-20 Decommisioned BCA 2.7 ---
EF-22 Decommisioned BCA 1.5 ---
EF-23 Decommisioned BCA 5.6 ---
EF-24 Decommisioned BCA 13 ---
EF-25 Decommisioned BCA 0.7 ---
EF-26 Decommisioned BCA 0.3 ---
EF-4 Decommisioned BCA 8.7 ---
EF-5 Decommisioned BCA 7.1 ---
H-48 Decommisioned BCA 1.3 0.04
H-55 Decommisioned BCA 0.08 ---
H-56 Decommisioned BCA 0.24 ---
H-72 Decommisioned BBM 0.96 0.01
MW-1 Decommisioned BCA --- 798

MW-10 Decommisioned BCA 5.1 ---
MW-11 Decommisioned BCA 106 ---

MW-11A Decommisioned BCA 70 ---
MW-12 Decommisioned BCA 79 ---
MW-2 Decommisioned BCA --- 133
MW-4 Decommisioned BCA --- 0.01

MW-6A Decommisioned BCA 61 ---
MW-7 Decommisioned BCA --- 0.5

MW-8A Decommisioned BCA 6.8 ---
MW-9 Decommisioned BCA 34 ---
RW-1 Decommisioned BCA 1 ---
RW-2 Decommisioned BCA 0.35 ---

Notes:
--- = Not applicable
a Hydrostratigraphic Unit

BCA = Burro Canyon Aquifer
BBM = Brushy Basin Member of the Morrison Formation

b Hydraulic conductivity estimated during previous investigations (Lewis Water Consultants, Inc., 2001).

ESTIMATED HYDRAULIC CONDUCTIVITY b

(feet per day)
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TABLE 7.  SUMMARY OF SATURATED HYDRAULIC CONDUCTIVITY DATA FROM LABORATORY ANALYSIS
RIO ALGOM MINING LLC, LISBON FACILITY

SLUG TEST ANALYSIS

MEAN OF 
HORIZONTAL KSAT 

MEAN OF
VERTICAL KSAT 

ESTIMATED
HORIZONTAL K

IN WELL 

(cm/sec) (ft/d) (ft/d) (cm/sec) (ft/d) (ft/d) (ft/d)

MW-109 MW-109 (138 - 138.5) 138 - 138.5 SANDSTONE; medium to coarse grained, 
poorly sorted, well lithified

1.35E-06 0.004 6.36E-08 0.0002

MW-109 (147 - 147.5) 147 - 147.5 CONGLOMERATE; subrounded gravel 
clasts in a siltstone matrix; well lithified 

6.93E-04 2 2.43E-07 0.001

MW-117M MW-117 (95.5 - 96) 95.5 - 96 SANDSTONE; fine grained, well sorted, 
moderately lithified

3.82E-04 1 1.88E-05 0.05

MW-117 (118 - 118.5) 118 - 118.5 SANDSTONE; fine grained, well sorted, 
well lithified

1.19E-04 0.3 1.10E-04 0.3

MW-117 (169 - 169.5) 169 - 169.5 SANDSTONE; medium to coarse grained, 
poorly sorted, well lithified

6.83E-04 2 1.12E-04 0.3

MW-118 MW-118 (46.5 - 47) 46.5 - 47 SANDSTONE; fine grained, well sorted, 
well lithified

1.53E-06 0.004 NA 7.20E-06 0.02 NA 4.5

MW-102DB 102DB-130-131 130 - 131 SANDSTONE; fine grained, well sorted, 
well lithified

2.18E-04 0.6 NA 0.000123 0.3 NA ---

MW-102DB 102DB-145-146 145 - 146 MUDSTONE/SHALE; well lithified 3.09E-05 0.1 0.0000215 0.1

102DB-156-156.9 156 - 156.9 SANDSTONE; very fine grained, well 
sorted, very hard, well lithified

3.60E-09 0.00001 7.93E-09 0.00002

MW-109 MW-109 (158 - 158.7) 158 - 158.7 MUDSTONE/SHALE; well lithified 7.98E-07 0.002 NA 6.94E-06 0.02 NA ---

MW-117M MW-117 (211 - 211.6) 211 - 211.6 MUDSTONE/SHALE; well lithified 9.60E-09 0.00003 NA 3.58E-10 0.000001 NA ---

MW-118 MW-118 (75 - 76.5) 75 - 76.5 MUDSTONE/SHALE; well lithified 2.28E-07 0.0006 NA 5.96E-08 0.0002 NA ---

Notes:
ft bgs = feet below ground surface
KSAT = Saturated hydraulic conductivity
cm/sec = centimeters per second
ft/d = feet per day
NA = Not applicable
--- = Well not screened in corresponding formation

VERTICAL KSAT

IN CORE SAMPLE

BURRO CANYON FORMATION / BURRO CANYON AQUIFER

MORRISON FORMATION; BRUSHY BASIN MEMBER / BRUSHY BASIN MEMBER AQUIFER

0.06

2.3

0.98

1.1

WELL/
BOREHOLE

SAMPLE 
IDENTIFIER

DEPTH 
INTERVAL 

(ft bgs)
LITHOLOGIC

DESCRIPTION

HORIZONTAL KSAT

IN CORE SAMPLE

LABORATORY ANALYSIS

0.04

0.0004

0.2

0.03 0.7
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TABLE 8.  GROUNDWATER ELEVATIONS IN EXISTING MONITOR WELLS
RIO ALGOM MINING LLC, LISBON FACILITY

WELL 
NAME HSU a

DATE OF 
MEASUREMENT

MEASURING 
POINT 

ELEVATION
(ft msl) 

DEPTH TO 
WATER
(ft bmp)

GROUNDWATER 
ELEVATION

(ft msl) 

CHANGE IN 
GROUNDWATER 

ELEVATION
(feet)

EF-3A BCA 10/29/2012 6,584.70 82.37 6,502.33 ---
3/31/2013 82.31 6,502.39 0.06
10/7/2013 81.80 6,502.90 0.51
11/16/2013 81.52 6,503.18 0.28
4/1/2014 81.27 6,503.43 0.25

EF-6 BCA 10/29/2012 6,571.12 71.40 6,499.72 ---
3/31/2013 71.53 6,499.59 -0.13
10/7/2013 71.51 6,499.61 0.02
11/16/2013 71.13 6,499.99 0.38
4/1/2014 70.99 6,500.13 0.14

EF-8 BCA 10/29/2012 6,575.77 74.38 6,501.39 ---
3/31/2013 74.26 6,501.51 0.12
10/7/2013 74.03 6,501.74 0.23
11/16/2013 73.48 6,502.29 0.55
4/1/2014 73.50 6,502.27 -0.02

H-63 BCA 10/29/2012 6,686.49 135.84 6,550.65 ---
3/31/2013 136.00 6,550.49 -0.16
10/7/2013 135.90 6,550.59 0.10
11/16/2013 135.67 6,550.82 0.23
4/1/2014 133.30 6,553.19 2.37

LW-1 BCA 10/29/2012 6,725.02 146.15 6,578.87 ---
3/31/2013 146.09 6,578.93 0.06
10/7/2013 146.54 6,578.48 -0.45
11/16/2013 146.02 6,579.00 0.52
4/1/2014 146.10 6,578.92 -0.08

ML-1 BCA 10/29/2012 6,533.12 41.31 6,491.81 ---
3/31/2013 42.55 6,490.57 -1.24
10/7/2013 43.46 6,489.66 -0.91
11/16/2013 43.28 6,489.84 0.18
4/1/2014 42.55 6,490.57 0.73

MW-5 BCA 10/29/2012 6,746.81 153.36 6,593.45 ---
3/31/2013 153.46 6,593.35 -0.10
10/7/2013 154.03 6,592.78 -0.57
11/16/2013 153.37 6,593.44 0.66
4/1/2014 153.51 6,593.30 -0.14

MW-13 BCA 10/29/2012 6,644.46 93.92 6,550.54 ---
3/31/2013 94.06 6,550.40 -0.14
10/7/2013 93.92 6,550.54 0.14
11/16/2013 93.69 6,550.77 0.23
4/1/2014 93.49 6,550.97 0.20

OW-UT-9 BCA 10/29/2012 6,707.22 122.90 6,584.32 ---
3/31/2013 122.78 6,584.44 0.12
10/7/2013 123.35 6,583.87 -0.57
11/16/2013 122.69 6,584.53 0.66
4/1/2014 122.85 6,584.37 -0.16

RL-1 BCA 10/29/2012 6,655.49 116.05 6,539.44 ---
3/31/2013 115.79 6,539.70 0.26
10/7/2013 115.80 6,539.69 -0.01
11/16/2013 115.77 6,539.72 0.03
4/1/2014 115.96 6,539.53 -0.19
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TABLE 8.  GROUNDWATER ELEVATIONS IN EXISTING MONITOR WELLS
RIO ALGOM MINING LLC, LISBON FACILITY

WELL 
NAME HSU a

DATE OF 
MEASUREMENT

MEASURING 
POINT 

ELEVATION
(ft msl) 

DEPTH TO 
WATER
(ft bmp)

GROUNDWATER 
ELEVATION

(ft msl) 

CHANGE IN 
GROUNDWATER 

ELEVATION
(feet)

RL-3 BCA 10/29/2012 6,707.63 170.09 6,537.54 ---
3/31/2013 170.03 6,537.60 0.06
10/7/2013 170.07 6,537.56 -0.04
11/16/2013 169.92 6,537.71 0.15
4/1/2014 169.91 6,537.72 0.01

RL-4 BCA 10/29/2012 6,684.29 156.40 6,527.89 ---
3/31/2013 156.37 6,527.92 0.03
10/7/2013 156.34 6,527.95 0.03
11/16/2013 156.19 6,528.10 0.15
4/1/2014 156.20 6,528.09 -0.01

RL-5 BCA 10/29/2012 6,689.12 151.83 6,537.29 ---
3/31/2013 151.77 6,537.35 0.06
10/7/2013 151.78 6,537.34 -0.01
11/16/2013 151.55 6,537.57 0.23
4/1/2014 151.62 6,537.50 -0.07

RL-6 BCA 10/29/2012 6,464.76 15.37 6,449.39 ---
3/31/2013 14.45 6,450.31 0.92
10/7/2013 15.70 6,449.06 -1.25
11/16/2013 15.38 6,449.38 0.32
4/1/2014 14.96 6,449.80 0.42

UW-1 BCA 10/29/2012 6,656.04 105.30 6,550.74 ---
3/31/2013 105.45 6,550.59 -0.15
10/7/2013 105.40 6,550.64 0.05
11/16/2013 105.13 6,550.91 0.27
4/1/2014 104.93 6,551.11 0.20

MW-100 BCA 10/29/2012 6,725.37 146.96 6,578.41 ---
3/31/2013 146.90 6,578.47 0.06
10/7/2013 147.35 6,578.02 -0.45
11/16/2013 146.80 6,578.57 0.55
4/1/2014 146.92 6,578.45 -0.12

MW-101 BCA 10/29/2012 6,710.90 150.65 6,560.25 ---
3/31/2013 150.70 6,560.20 -0.05
10/7/2013 150.90 6,560.00 -0.20
11/16/2013 150.80 6,560.10 0.10
4/1/2014 150.86 6,560.04 -0.06

MW-102 BCA 10/29/2012 6,702.88 125.28 6,577.60 ---
3/31/2013 125.19 6,577.69 0.09
10/7/2013 125.25 6,577.63 -0.06
11/16/2013 125.06 6,577.82 0.19
4/1/2014 125.04 6,577.84 0.02

MW-102DB BBM 10/29/2012 6,703.62 122.08 6,581.54 ---
3/31/2013 120.48 6,583.14 1.60
10/7/2013 120.07 6,583.55 0.41
11/16/2013 119.89 6,583.73 0.18
4/1/2014 119.8 6,583.82 0.09

MW-103 BBM 10/29/2012 6,663.92 83.44 6,580.48 ---
3/31/2013 83.05 6,580.87 0.39
10/7/2013 83.12 6,580.80 -0.07
11/16/2013 82.63 6,581.29 0.49
4/1/2014 82.51 6,581.41 0.12
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TABLE 8.  GROUNDWATER ELEVATIONS IN EXISTING MONITOR WELLS
RIO ALGOM MINING LLC, LISBON FACILITY

WELL 
NAME HSU a

DATE OF 
MEASUREMENT

MEASURING 
POINT 

ELEVATION
(ft msl) 

DEPTH TO 
WATER
(ft bmp)

GROUNDWATER 
ELEVATION

(ft msl) 

CHANGE IN 
GROUNDWATER 

ELEVATION
(feet)

MW-104 BCA 10/29/2012 6,705.17 97.64 6,607.53 ---
3/31/2013 93.96 6,611.21 3.68
10/7/2013 94.29 6,610.88 -0.33
11/16/2013 96.30 6,608.87 -2.01
4/1/2014 94.20 6,610.97 2.10

MW-105 BCA 10/29/2012 6,624.12 73.53 6,550.59 ---
3/31/2013 73.61 6,550.51 -0.08
10/7/2013 73.48 6,550.64 0.13
11/16/2013 73.24 6,550.88 0.24
4/1/2014 73.04 6,551.08 0.20

MW-106 BBM 10/29/2012 6,852.76 247.11 6,605.65 ---
3/31/2013 227.02 6,625.74 20.09
10/7/2013 227.00 6,625.76 0.02
11/16/2013 236.85 6,615.91 -9.85
4/1/2014 227.3 6,625.46 9.55

MW-107S BCA 10/7/2013 6,512.13 50.95 6,461.18 ---
11/16/2013 50.78 6,461.35 0.17
4/1/2014 50.85 6,461.28 -0.07

MW-107D BCA 10/7/2013 6,512.30 51.05 6,461.25 ---
11/16/2013 50.90 6,461.40 0.15
4/1/2014 50.94 6,461.36 -0.04

MW-108 BCA 10/7/2013 6,514.69 27.11 6,487.58 ---
11/16/2013 26.98 6,487.71 0.13
4/1/2014 24.78 6,489.91 2.20

MW-109 BCA 10/7/2013 6,673.51 136.20 6,537.31 ---
11/16/2013 135.94 6,537.57 0.26
4/1/2014 135.99 6,537.52 -0.05

MW-110 BBM 10/7/2013 6,623.94 141.02 6,482.92 ---
11/16/2013 141.82 6,482.12 -0.80
12/14/2013 141.04 6,482.90 0.78
1/25/2014 139.74 6,484.20 1.30
2/22/2014 138.87 6,485.07 0.87
4/1/2014 137.75 6,486.19 1.12

MW-111 BBM 10/7/2013 6,645.47 Dry (126.05) b --- ---
11/16/2013 119.15 6,526.32 6.90
12/14/2013 113.85 6,531.62 5.30
1/25/2014 105.03 6,540.44 8.82
2/22/2014 98.76 6,546.71 6.27
4/1/2014 91.99 6,553.48 6.77

MW-112 BCA 10/7/2013 6,536.31 45.63 6,490.68 ---
11/16/2013 45.35 6,490.96 0.28
4/1/2014 44.79 6,491.52 0.56

MW-113 BCA 10/7/2013 6,567.42 68.43 6,498.99 ---
11/16/2013 68.01 6,499.41 0.42
4/1/2014 67.94 6,499.48 0.07

MW-114 BCA 10/7/2013 6,554.35 58.03 6,496.32 ---
11/16/2013 57.63 6,496.72 0.40
4/1/2014 57.49 6,496.86 0.14
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TABLE 8.  GROUNDWATER ELEVATIONS IN EXISTING MONITOR WELLS
RIO ALGOM MINING LLC, LISBON FACILITY

WELL 
NAME HSU a

DATE OF 
MEASUREMENT

MEASURING 
POINT 

ELEVATION
(ft msl) 

DEPTH TO 
WATER
(ft bmp)

GROUNDWATER 
ELEVATION

(ft msl) 

CHANGE IN 
GROUNDWATER 

ELEVATION
(feet)

MW-115S BCA 10/7/2013 6,578.12 75.73 6,502.39 ---
11/16/2013 75.34 6,502.78 0.39
4/1/2014 75.31 6,502.81 0.03

MW-115M BCA 10/7/2013 6,578.05 75.70 6,502.35 ---
11/16/2013 75.32 6,502.73 0.38
4/1/2014 75.37 6,502.68 -0.05

MW-116 BCA 10/7/2013 6,577.78 85.35 6,492.43 ---
11/16/2013 84.92 6,492.86 0.43
4/1/2014 84.80 6,492.98 0.12

MW-117S BCA 10/7/2013 6,586.21 82.82 6,503.39 ---
11/16/2013 82.55 6,503.66 0.27
4/1/2014 82.25 6,503.96 0.30

MW-117M BCA 10/7/2013 6,586.60 83.30 6,503.30 ---
11/16/2013 82.97 6,503.63 0.33
4/1/2014 82.65 6,503.95 0.32

MW-118 BCA 10/7/2013 6,465.41 15.73 6,449.68 ---
11/16/2013 15.49 6,449.92 0.24
4/1/2014 15.02 6,450.39 0.47

MW-119 BCA 10/7/2013 6,589.67 70.24 6,519.43 ---
11/16/2013 70.19 6,519.48 0.05
4/1/2014 70.19 6,519.48 0.00

MW-120 BCA 10/7/2013 6,677.23 126.32 6,550.91 ---
11/16/2013 125.95 6,551.28 0.37
4/1/2014 125.83 6,551.40 0.12

MW-121 CHINLE 10/7/2013 6,595.12 Dry (202.91) b --- ---
11/16/2013 Dry (202.93) b --- ---
12/14/2013 Dry (202.93) b --- ---
4/1/2014 201.97 6,393.15 0.96

MW-122 BCA 10/7/2013 6,928.33 Dry (197.76) b --- ---
11/16/2013 Dry (197.77) b --- ---
12/14/2013 197.52 c --- 0.25
1/25/2014 197.40 c --- 0.12
4/1/2014 197.30 c --- 0.10

Notes:
ft msl = feet above mean sea level; 1988 North American Vertical Datum
ft bmp = feet below measure point elevation
--- = Not applicable
a Hydrostratigraphic Unit

BCA = Burro Canyon Aquifer
BBM = Brushy Basin Member of the Morrison Formation
CHINLE = Chinle Formation

b For wells reported dry, measured total well depth is given in parentheses.
c Water level was measured within the casing end cap (below screened interval), 
   and not considered representative of water table conditions.
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TABLE 9.  SUMMARY OF VERTICAL GRADIENTS IN COMPANION WELLS
RIO ALGOM MINING LLC, LISBON FACILITY

WELL
NAME HSU a

TOP 
OF SCREEN 
ELEVATION 

(ft msl)

BOTTOM 
OF SCREEN 
ELEVATION 

(ft msl)

OCTOBER 2013 
GROUNDWATER 

ELEVATION
(ft msl) 

APRIL 2014 
GROUNDWATER 

ELEVATION
(ft msl) 

OCTOBER 2013
VERTICAL 

GRADIENT b,c

(ft/ft)

APRIL 2014
VERTICAL

GRADIENT b,c

(ft/ft)

MW-100 BCA 6,586 6,521 6,578.02 6,578.45
LW-1 BCA 6,521 6,491 6,578.48 6,578.92 -0.010 -0.011

MW-113 BCA 6,508 6,463 6,498.99 6,499.48
EF-6 BCA 6,464 6,434 6,499.61 6,500.13 -0.019 -0.020

MW-107S BCA 6,480 6,450 6,461.18 6,461.28
MW-107D BCA 6,450 6,430 6,461.25 6,461.36 -0.005 -0.006

MW-112 BCA 6,499 6,394 6,490.68 6,491.52
ML-1 BCA 6,396 6,377 6,489.66 6,490.57 0.018 0.017

MW-115S BCA 6,516 6,451 6,502.39 6,502.81
MW-115M BCA 6,451 6,361 6,502.35 6,502.68 0.001 0.002

EF-8 BCA 6,362 6,332 6,501.74 6,502.27 0.007 0.007

MW-117S BCA 6,514 6,459 6,503.39 6,503.96
MW-117M BCA 6,461 6,436 6,503.30 6,503.95 0.003 0.000

EF-3A BCA 6,433 6,370 6,502.90 6,503.43 0.015 0.011

MW-102 BCA 6,585 6,565 6,577.63 6,577.84
MW-102DB BBM 6,556 6,526 6,583.55 6,583.82 -0.195 -0.196

Notes:
ft msl = Feet above mean sea level
ft/ft = Feet per foot
a Hydrostratigraphic Unit

BCA = Burro Canyon Aquifer
BBM = Brushy Basin Member of the Morrison Formation

BURRO CANYON AQUIFER (BCA) COMPANION WELLS

BURRO CANYON AQUIFER (BCA)/ BRUSHY BASIN MEMBER (BBM) COMPANION WELLS

b Vertical gradient was calculated by dividing the difference in hydraulic heads measured in companion wells by the
   vertical distance between the midpoints of saturated portions of the screened intervals.  

c Positive value (accompanied by a red arrow) denotes downward vertical hydraulic gradient.
  Negative value (accompanied by a green arrow) denotes upward vertical hydraulic gradient.
  Null value (accompanied by a yellow arrow) denotes no measurable vertical hydraulic gradient.  
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WELL NAME MW-102DB MW-103 MW-103 MW-103 MW-103 MW-103 MW-103
SAMPLE IDENTIFIER 102DB-123-123.5 103-22-22.8 103-35.3-36 103-44-44.8 103-56-56.8 103-69.2-70 103-74-74.8
SAMPLE DEPTH INTERVAL (ft bgs) 123 to 123.5 22 to 22.8 35.3 to 36 44 to 44.8 56 to 56.8 69.2 to 70 74 to 74.8
GEOLOGIC FORMATION Burro Canyon 

Formation
Burro Canyon 
Formation

Burro Canyon 
Formation

Burro Canyon 
Formation

Burro Canyon 
Formation

Burro Canyon 
Formation

CORE DESCRIPTION

Arsenic 0.0213 0.0065 0.0090 0.0088 0.0515 0.1158 0.0052
Barium 0.031 0.397 0.008 B 0.119 0.097 <0.02 <0.02
Cadmium 0.0001 B 0.0004 B <0.0005 <0.0005 0.0002 B <0.0005 0.0001 B
Chromium 0.0014 B 0.0006 B 0.0007 B 0.0015 B 0.0016 B 0.0032 0.0014 B
Lead 0.0009 0.0015 0.0002 B 0.0006 0.0195 0.0210 0.0009
Mercury <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Molybdenum <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Selenium 0.0003 B <0.0003 <0.0003 <0.0003 <0.0003 0.0001 B 0.0003 B
Silver <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03
Uranium <0.0005 <0.0005 <0.0005 0.0002 B 0.0003 B 0.0039 <0.0005

Notes:
ft bgs = feet below ground surface
mg/L = milligrams per liter
< = Not detected at or above the method detection limit
B = Estimated; analyte concentration detected at value between method detection limit and practical quantitation limit

TABLE 10.  SUMMARY OF SYNTHETIC PRECIPITATION LEACHING PROCEDURE RESULTS FOR CORE SAMPLES
RIO ALGOM MINING LLC, LISBON FACILITY

SYNTHETIC PRECIPITATION LEACHING PROCEDURE - LEACHATE CONCENTRATION (mg/L)

MUDSTONE/SHALE; 
moderately to well lithified

Brushy Basin Member of 
the Morrison Formation

SANDSTONE; fine 
grained, well sorted, 
well lithified; 
abundant fracturing 
with black "sooty" 
staining on fracture 
surfaces

SANDSTONE; fine 
grained, well sorted, 
well lithified

CONGLOMERATE; 
well lithified, poorly 
sorted, matrix 
supported, fine grained 
matrix with rounded to 
subrounded clasts

CONGLOMERATE; 
moderately to well 
lithified, poorly sorted, 
matrix supported, fine 
grained matrix with 
rounded to 
subrounded clasts

SANDSTONE; fine 
grained, well sorted, 
well lithified;
fracturing with iron 
oxide staining on 
fracture surfaces

SANDSTONE; 
medium to coarse 
grained, poorly sorted, 
well lithified
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TABLE 11.  SUMMARY OF MAXIMUM CONCENTRATIONS OF DISSOLVED TRACE METALS AND DISSOLVED COMMON CONSTITUENTS IN GROUNDWATER 
RIO ALGOM MINING LLC, LISBON FACILITY

EF-3A BCA 11/1/2012 7,300 0.192 2.72 0.033 22 235 117 1,780 13 740 <5 1,340 2,210 5,060
4/5/2013 7,820 0.206 2.81 0.037 24 316 156 1,660 15 825 <5 1,350 2,510 5,700

10/13/2013 7,930 0.185 2.54 0.042 25.6 313 155 1,530 14 853 <5 1,240 2,560 5,900
4/5/2014 8,070 0.184 2.45 0.041 27.5 298 147 1,440 14 859 <5 1,280 2,630 6,440

7.47 - 7.53 8,070 0.206 2.81 0.042 27.5 316 156 1,780 15 859 ND 1,350 2,630 6,440

EF-6 BCA 10/30/2012 3,140 0.014 0.002 0.013 2.05 218 58 459 6 401 <5 487 795 2,180
4/2/2013 3,370 0.015 <0.01 0.014 2.36 244 65 465 6 413 <5 486 862 2,240

10/11/2013 3,200 0.015 <0.01 0.016 2.19 211 54 484 6 400 <5 505 783 2,240
4/5/2014 3,200 0.016 <0.01 0.016 2.38 189 49 437 5 384 <5 496 786 2,260

7.25 - 7.47 3,370 0.016 0.002 0.016 2.38 244 65 484 6 413 ND 505 862 2,260

EF-8 BCA 10/31/2012 1,840 0.036 0.011 0.011 0.537 209 56 146 6 191 <5 374 416 1,310
11/28/2012 1,860 0.031 0.015 0.011 0.592 205 54 150 5 195 <5 384 428 1,330
12/20/2012 1,920 0.033 0.010 0.011 0.556 206 55 147 5 203 <5 387 455 1,330
1/28/2013 1,950 0.037 0.01 0.013 0.598 223 58 166 6 201 <5 393 444 1,350
2/26/2013 1,940 0.041 <0.01 0.018 0.600 206 54 151 5 205 <5 383 451 1,380
3/31/2013
4/1/2013 2,090 0.037 0.01 0.012 0.666 206 54 153 5 214 <5 391 471 1,390

4/5/2013 2,010 0.040 0.01 0.013 0.645 209 55 155 5 211 <5 396 479 1,400
5/13/2013 2,030 0.038 <0.01 0.013 0.660 213 56 162 5 202 <5 396 444 1,400
6/9/2013 1,980 0.040 <0.01 0.014 0.687 218 57 167 5 213 <5 406 473 1,400
7/20/2013 2,060 0.035 0.01 0.011 0.680 222 58 169 5 212 <5 402 475 1,480
8/15/2013 2,040 0.036 <0.01 0.013 0.686 215 57 163 5 218 <5 413 483 1,450
9/30/2013 2,100 0.038 <0.01 0.012 0.756 225 59 174 5 222 <5 418 500 1,460

10/14/2013 2,130 0.025 0.05 0.017 0.788 225 59 179 5 225 <5 420 499 1,500
11/16/2013 2,100 0.034 <0.01 0.012 0.739 223 58 185 6 231 <5 408 491 1,460
12/14/2013 2,110 0.033 0.02 0.012 0.762 228 56 166 6 218 <5 409 490 1,470
1/25/2014 2,140 0.034 <0.01 0.012 0.791 220 58 176 5 221 <5 414 485 1,480
2/22/2014 2,170 0.036 <0.01 0.014 0.804 232 60 196 6 226 <5 416 500 1,520
3/31/2014 2,260 0.034 <0.01 0.014 0.841 204 54 166 5 227 <5 424 509 1,520
4/6/2014 2,190 0.037 <0.01 0.013 0.859 220 57 176 5 230 <5 427 525 1,570

7.57 - 7.76 2,260 0.041 0.05 0.018 0.859 232 60 196 6 231 ND 427 525 1,570

H-63 BCA 11/3/2012 1,000 0.065 0.008 0.008 0.0099 75 15 212 4 67 <5 263 188 640
4/3/2013 1,060 0.046 0.04 0.007 0.01 62 12 176 3 68 <5 262 192 635

10/12/2013 970 0.046 <0.01 0.008 0.0113 36 7 179 3 67 <5 260 184 610
4/2/2014 985 0.049 <0.01 0.008 0.0109 29 6 174 3 64 <5 247 176 617

8.09 - 8.22 1,060 0.065 0.04 0.008 0.0113 75 15 212 4 68 ND 263 192 640

LW-1 BCA 11/2/2012 555 <0.001 0.014 0.002 0.0053 73 19 31 3 10 <5 225 113 362
4/4/2013 593 <0.001 <0.01 0.003 0.0018 66 16 32 3 10 <5 221 112 368
10/9/2013 559 <0.001 <0.01 0.003 0.0019 64 16 31 3 10 <5 208 113 352
4/3/2014 592 <0.001 <0.01 0.002 0.0021 60 15 29 3 10 <5 205 113 361

7.58 - 7.79 593 ND 0.014 0.003 0.0053 73 19 32 3 10 ND 225 113 368

ML-1 BCA 10/30/2012 1,480 0.021 0.01 0.009 0.0181 176 47 95 7 156 <5 256 345 1,010
4/2/2013 1,570 0.022 0.01 0.01 0.0193 161 44 92 6 164 <5 255 350 1,020

10/11/2013 1,350 0.007 <0.01 0.01 0.0163 148 41 94 6 144 <5 242 302 911
4/4/2014 1,380 0.005 <0.01 0.008 0.0151 136 36 79 6 141 <5 236 300 868

7.49 - 7.60 1,570 0.022 0.01 0.01 0.0193 176 47 95 7 164 ND 256 350 1,020

DISSOLVED TRACE METALS (mg/L)c

TDS

Maximum Reported Concentration

Maximum Reported Concentration

Maximum Reported Concentration

Maximum Reported Concentration

Na K Cl CO3 HCO3 SO4

DISSOLVED COMMON CONSTITUENTS (mg/L)d

EC
(µmhos/cm) As Mo Se U Ca Mg

7.62

7.60

WELL NAME
SAMPLE

DATE

7.62
7.62
7.64
7.65

HSU a

Maximum Reported Concentration

Maximum Reported Concentration

PARAMETERSb

pH
(s.u.)
7.49
7.47
7.53
7.53

7.47
7.29
7.25
7.3

7.6
7.64
7.7

7.61

7.49
7.52
7.59

7.79
7.58
7.59
7.60

8.22
8.09
8.20
8.11

7.57
7.62
7.61

7.65

7.62

7.65
7.71
7.76

7.62
7.62
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TABLE 11.  SUMMARY OF MAXIMUM CONCENTRATIONS OF DISSOLVED TRACE METALS AND DISSOLVED COMMON CONSTITUENTS IN GROUNDWATER 
RIO ALGOM MINING LLC, LISBON FACILITY

DISSOLVED TRACE METALS (mg/L)c

TDSNa K Cl CO3 HCO3 SO4

DISSOLVED COMMON CONSTITUENTS (mg/L)d

EC
(µmhos/cm) As Mo Se U Ca MgWELL NAME

SAMPLE
DATEHSU a

PARAMETERSb

pH
(s.u.)

MW-13 BCA 11/3/2012 861 0.029 0.012 0.009 0.0119 89 33 63 4 51 <5 243 174 565
4/3/2013 918 0.03 0.02 0.01 0.0115 77 29 56 4 53 <5 255 177 580

10/12/2013 864 0.028 0.02 0.011 0.0153 84 31 62 4 60 <5 257 167 549
4/2/2014 860 0.026 <0.01 0.01 0.0115 79 30 54 4 51 <5 243 168 546

7.48 - 7.54 918 0.03 0.02 0.011 0.0153 89 33 63 4 60 ND 257 177 580

MW-5 BCA 11/2/2012
11/3/2012 1,680 <0.001 0.001 0.066 0.0087 300 92 18 4 13 <5 321 780 1,490

4/3/2013
4/4/2013 1,820 <0.001 0.01 0.064 0.0078 295 88 20 5 12 <5 320 808 1,520

10/10/2013 1,700 <0.001 <0.01 0.068 0.0132 278 86 19 4 12 <5 332 798 1,470
4/4/2014 1,870 0.001 <0.01 0.06 0.0071 285 86 18 4 12 <5 318 856 1,540

7.11 - 7.37 1,870 0.001 0.01 0.068 0.0132 300 92 20 5 13 ND 332 856 1,540

OW-UT-9 BCA 11/3/2012 37,200 3.66 51.7 0.055 93.6 5 22 15,100 18 1,420 6,720 8,530 10,700 37,000
3/31/2013
4/1/2013 39,700 2.68 46.5 0.03 86.8 7 24 13,300 19 1,440 6,120 9,020 10,900 37,400

6/9/2013 36,900 2.68 47.6 0.021 83.3 3 23 13,600 16 1,420 6,000 8,900 10,900 36,000
10/13/2013 38,400 2.74 47.3 0.037 87.4 4 24 13,200 15 1,440 6,000 9,140 10,500 37,100
12/14/2013 37,800 2.82 51.8 0.072 98.8 4 21 14,400 19 1,410 6,120 8,530 10,700 37,300
3/31/2014
4/4/2014 39,500 2.30 46.5 0.036 84 4 22 14,700 14 1,590 6,360 8,470 11,200 37,200

9.49 - 9.59 39,700 3.66 51.8 0.072 98.8 7 24 15,100 19 1,590 6,720 9,140 11,200 37,400

RL-1 BCA 10/31/2012 10,100 0.004 11.6 0.077 43.0 596 209 2,080 22 685 <5 1,270 4,640 8,820
11/28/2012 9,960 0.003 10.2 0.074 41.2 565 182 2,280 20 673 <5 1,240 4,550 9,100
12/20/2012 10,100 <0.001 11.4 0.075 47.0 622 210 2,280 21 704 <5 1,250 4,820 9,150
1/28/2013 10,400 0.003 11.6 0.08 49.8 587 215 2,280 21 679 <5 1,210 4,720 8,520
2/26/2013 10,200 0.005 11.8 0.094 47.5 606 204 2,150 21 679 <5 1,220 4,660 9,110
3/31/2013
4/2/2013 11,500 0.006 12.4 0.092 48.8 575 198 2,210 19 730 <5 1,390 4,960 9,360

4/5/2013 10,400 0.003 11.0 0.075 45.5 551 179 2,040 17 705 <5 1,280 4,790 8,620
5/13/2013 10,500 0.002 12.1 0.080 49.1 590 190 2,160 20 678 <5 1,290 4,490 9,120
6/9/2013 10,400 0.005 11.4 0.070 44.0 584 197 2,170 20 689 <5 1,280 4,740 8,620
7/20/2013 10,700 0.004 10.9 0.071 44.0 578 196 2,070 19 699 <5 1,260 4,790 9,350
8/15/2013 10,300 0.003 11.4 0.072 47.1 575 198 2,100 19 700 <5 1,280 4,780 9,300
9/30/2013 10,500 0.005 11.2 0.074 48.4 575 197 2,120 20 691 <5 1,260 4,750 9,050

10/14/2013 10,400 0.004 11.6 0.079 46.4 547 189 2,050 19 668 <5 1,210 4,550 8,720
11/16/2013 10,500 0.005 11.0 0.077 45.0 558 201 2,400 22 725 <5 1,270 4,860 9,160
12/14/2013 10,600 0.005 12.1 0.072 48.5 586 201 2,400 21 674 <5 1,270 4,640 9,430
1/25/2014 10,600 0.005 11.5 0.073 48.3 540 196 2,090 20 672 <5 1,260 4,640 9,060
2/22/2014 10,700 0.004 12.3 0.076 46.9 570 202 2,430 21 681 <5 1,270 4,680 9,320
3/31/2014 10,800 0.003 10.9 0.081 48.0 513 187 1,980 18 684 <5 1,280 4,680 9,230
4/6/2014 10,600 0.006 11.7 0.078 50.6 542 191 2,060 19 708 <5 1,290 4,890 9,460

7.16 - 7.38 11,500 0.006 12.4 0.094 50.6 622 215 2,430 22 730 ND 1,390 4,960 9,460

Maximum Reported Concentration

Maximum Reported Concentration

Maximum Reported Concentration

Maximum Reported Concentration

7.22
7.21
7.21
7.27
7.26

7.17
7.18
7.27
7.22
7.20

9.55

9.49

7.16
7.29
7.38
7.35

9.49

7.25
7.35
7.38

7.31

7.23

7.54
7.53
7.48

7.37
7.11

7.19

7.15

7.53

9.52
9.49
9.59
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TABLE 11.  SUMMARY OF MAXIMUM CONCENTRATIONS OF DISSOLVED TRACE METALS AND DISSOLVED COMMON CONSTITUENTS IN GROUNDWATER 
RIO ALGOM MINING LLC, LISBON FACILITY

DISSOLVED TRACE METALS (mg/L)c

TDSNa K Cl CO3 HCO3 SO4

DISSOLVED COMMON CONSTITUENTS (mg/L)d

EC
(µmhos/cm) As Mo Se U Ca MgWELL NAME

SAMPLE
DATEHSU a

PARAMETERSb

pH
(s.u.)

RL-3 BCA 11/5/2012 9,600 0.005 6.21 0.08 34.8 581 249 2,000 20 695 <5 1,300 4,140 8,280
4/2/2013 9,550 0.002 4.64 0.066 26 492 209 1,660 17 672 <5 1,200 3,820 7,620

10/14/2013 9,680 0.005 5.56 0.066 28.9 504 221 1,910 17 683 <5 1,340 4,000 8,310
4/3/2014 10,400 0.005 7.46 0.069 35.4 552 244 1,820 18 699 <5 1,360 4,200 8,530

7.25 - 7.46 10,400 0.005 7.46 0.08 35.4 581 249 2,000 20 699 ND 1,360 4,200 8,530

RL-4 BCA 11/1/2012 819 <0.001 0.003 0.005 0.0031 91 32 50 4 48 <5 225 175 547
4/4/2013 884 <0.001 <0.01 0.006 0.0031 86 29 49 3 48 <5 228 176 562

10/10/2013 831 <0.001 0.0043 0.006 0.007 86 29 48 3 52 <5 229 185 552
4/3/2014 881 <0.001 <0.01 0.005 0.0029 84 28 46 3 49 <5 226 184 548

7.73 - 8.20 884 ND 0.0043 0.006 0.007 91 32 50 4 52 ND 229 185 562

RL-5 BCA 11/2/2012 599 <0.001 0.002 0.003 0.0021 73 18 43 3 15 <5 251 104 379
4/4/2013 647 <0.001 <0.01 0.003 0.0022 68 17 44 3 15 <5 240 106 387
10/9/2013 608 <0.001 <0.01 0.003 0.0022 65 16 42 3 15 <5 254 105 372
4/3/2014 626 <0.001 <0.01 0.003 0.0022 67 16 40 3 15 <5 238 105 379

7.69 - 7.85 647 ND 0.002 0.003 0.0022 73 18 44 3 15 ND 254 106 387

RL-6 BCA 11/1/2012 1,850 0.002 0.018 0.003 0.0172 282 101 49 2 40 <5 341 788 1,570
4/4/2013 1,950 0.002 0.02 0.004 0.0173 270 90 48 2 40 <5 342 832 1,590
10/8/2013 1,970 0.002 0.02 0.007 0.017 301 102 45 2 36 <5 344 925 1,700
4/3/2014 2,100 0.003 0.01 0.009 0.0176 306 100 45 2 37 <5 324 915 1,750

7.24 - 7.78 2,100 0.003 0.02 0.009 0.0176 306 102 49 2 40 ND 344 925 1,750

UW-1 BCA 11/3/2012 1,010 0.003 0.006 0.013 0.0364 120 71 30 4 20 <5 401 228 707
4/3/2013 1,070 0.004 0.02 0.011 0.0256 105 62 29 4 20 <5 395 240 711

10/12/2013 1,010 0.002 <0.01 0.011 0.0228 112 62 31 4 20 <5 387 240 700
4/2/2014 1,020 0.002 <0.01 0.01 0.0257 105 61 30 4 20 <5 391 243 708

7.35 - 7.42 1,070 0.004 0.02 0.013 0.0364 120 71 31 4 20 ND 401 243 711

MW-100 BCA 11/7/2012 787 <0.001 <0.01 0.007 0.0058 80 58 11 3 11 <5 357 150 505
4/4/2013 843 <0.001 <0.01 0.006 0.0041 76 57 12 3 10 <5 363 150 511

10/10/2013 809 <0.001 <0.01 0.008 0.0043 81 59 12 3 11 <5 364 158 525
4/3/2014 869 <0.001 <0.01 0.007 0.0037 89 60 12 3 10 <5 374 166 526

7.43 - 7.72 869 ND ND 0.008 0.0058 89 60 12 3 11 ND 374 166 526

MW-101 BCA 11/6/2012 16,100 0.004 28.1 0.089 78 463 159 4,280 13 1,130 <5 2,940 7,260 14,100
4/4/2013 17,000 0.009 29.7 0.0774 77.2 420 152 4,150 12 1,140 <5 2,960 6,900 14,200

10/13/2013 16,100 0.007 25.3 0.082 74.8 387 144 4,120 11 1,180 <5 2,960 7,020 14,000
4/4/2014 16,800 0.007 30.6 0.096 69 365 128 4,290 12 1,160 <5 2,940 6,610 13,900

7.24 - 8.10 17,000 0.009 30.6 0.096 78 463 159 4,290 13 1,180 ND 2,960 7,260 14,200

MW-102 BCA 11/6/2012 17,800 0.212 28.4 0.191 148 48 57 5,360 10 1,320 360 4,630 6,620 15,000
4/3/2013 19,100 0.144 24.9 0.119 144 62 66 5,110 10 1,260 600 4,940 6,160 15,300
10/9/2013 17,600 0.16 20.8 0.117 123 46 66 5,000 9 1,190 151 3,960 5,750 14,600
4/4/2014 18,900 0.177 23.8 0.158 136 46 65 5,080 11 1,310 240 4,390 6,200 14,900

8.52 - 8.67 19,100 0.212 28.4 0.191 148 62 66 5,360 11 1,320 600 4,940 6,620 15,300

MW-102DB BBM 11/6/2012 e 749 0.0051 0.017 0.0004 0.0814 14.2 5.2 159 4 43 5 355 64 490
4/2/2013 924 0.003 0.02 <0.001 0.0282 26 9 172 4 43 <5 391 89 538
10/9/2013 906 0.004 0.02 <0.001 0.0241 30 11 183 4 41 <5 428 80 563
4/4/2014 1,020 0.003 0.02 <0.001 0.022 31 11 176 4 43 7 456 85 596

8.10 - 8.40 1,020 0.0051 0.02 0.0004 0.0814 31 11 183 4 43 7 456 89 596

Maximum Reported Concentration

7.38
7.42
7.35
7.40

8.55
8.52
8.63
8.67

Maximum Reported Concentration

Maximum Reported Concentration

Maximum Reported Concentration

Maximum Reported Concentration

Maximum Reported Concentration

Maximum Reported Concentration

Maximum Reported Concentration

Maximum Reported Concentration

7.54
7.24
7.36
7.78

7.85
7.70
7.71
7.69

7.81
8.20
7.73
7.75

7.46
7.25
7.29
7.31

7.54

7.26
7.24
8.10
7.34

7.72
7.43
7.53

8.26
8.10
8.11
8.40
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TABLE 11.  SUMMARY OF MAXIMUM CONCENTRATIONS OF DISSOLVED TRACE METALS AND DISSOLVED COMMON CONSTITUENTS IN GROUNDWATER 
RIO ALGOM MINING LLC, LISBON FACILITY

DISSOLVED TRACE METALS (mg/L)c

TDSNa K Cl CO3 HCO3 SO4

DISSOLVED COMMON CONSTITUENTS (mg/L)d

EC
(µmhos/cm) As Mo Se U Ca MgWELL NAME

SAMPLE
DATEHSU a

PARAMETERSb

pH
(s.u.)

MW-103 BBM 11/7/2012 5,970 <0.001 0.036 0.025 9.66 676 222 537 18 1,210 <5 471 1,580 4,440
4/5/2013 6,570 0.002 0.13 0.03 9.61 685 224 660 18 1,270 <5 501 1,550 4,680

10/13/2013 6,330 0.003 0.02 0.015 8.82 567 185 704 19 1,270 <5 476 1,430 4,540
4/4/2014 6,400 0.003 0.01 0.01 8.28 510 177 741 20 1,270 <5 496 1,470 4,550

7.13 - 7.26 6,570 0.003 0.13 0.03 9.66 685 224 741 20 1,270 ND 501 1,580 4,680

MW-104 BCA 11/7/2012
11/28/2012 1,490 0.002 0.119 0.004 0.215 88 23 250 5 113 <5 474 247 968

4/5/2013 1,340 0.005 0.11 0.004 0.157 103 23 173 4 95 <5 459 171 852
10/14/2013
11/17/2013 1,250 0.005 0.09 0.004 0.17 109 25 136 4 101 <5 418 181 795

4/6/2014 1,230 0.004 0.07 0.003 0.136 106 23 137 4 93 <5 439 171 775

7.68 - 7.76 1,490 0.005 0.119 0.004 0.215 109 25 250 5 113 ND 474 247 968

MW-105 BCA 11/7/2012 1,340 0.016 0.007 0.012 0.0248 146 38 91 5 126 <5 260 204 862
4/3/2013 1,660 0.019 0.01 0.012 0.0217 156 42 93 4 156 <5 248 212 1,050

10/12/2013 1,590 0.017 <0.01 0.016 0.0218 175 44 103 5 157 <5 242 209 1,070
4/4/2014 1,600 0.019 <0.01 0.014 0.0215 171 43 95 4 143 <5 239 215 1,080

7.43 - 7.62 1,660 0.019 0.01 0.016 0.0248 175 44 103 5 157 ND 260 215 1,080

MW-106 BBM 11/7/2012
11/28/2013 2,840 0.001 0.007 <0.001 0.0043 125 60 498 17 77 <5 243 1,290 2,220

4/5/2013 2,910 0.001 0.03 <0.001 0.0043 127 62 456 16 75 <5 248 1,290 2,180
10/9/2013

10/14/2013
11/172013

2,900 0.003 <0.01 0.002 0.0083 146 69 519 19 79 <5 275 1,320 2,220

4/6/2014 2,900 0.001 <0.01 <0.001 0.0054 124 61 425 15 76 <5 257 1,370 2,190

7.58 - 7.85 2,910 0.003 0.03 0.002 0.0083 146 69 519 19 79 ND 275 1,370 2,220

MW-107S BCA 10/8/2013 2,060 0.005 <0.01 0.005 0.0017 269 126 37 8 19 <5 <5 1,340 1,950
4/3/2014 2,190 0.006 <0.01 0.004 0.0019 270 129 40 9 19 <5 <5 1,300 1,960

4.43 - 4.49 2,190 0.006 ND 0.005 0.0019 270 129 40 9 19 ND <5 1,340 1,960

MW-107D BCA 10/8/2013 1,020 0.002 0.01 0.001 0.0005 118 52 34 6 19 <5 127 428 774
4/3/2014 1,080 0.004 <0.01 <0.001 0.0007 117 48 31 6 20 <5 143 450 783

6.45 - 6.56 1,080 0.004 0.01 0.001 0.0007 118 52 34 6 20 ND 143 450 783

MW-108 BCA 10/12/2013 1,070 0.013 0.01 0.006 0.0105 125 36 58 4 63 <5 266 267 738
4/3/2014 1,150 0.014 0.01 0.005 0.0095 132 35 55 4 70 <5 256 293 758

7.45 - 7.55 1,150 0.014 0.01 0.006 0.0105 132 36 58 4 70 ND 266 293 758

MW-109 BCA 10/9/2013 3,160 0.001 0.01 0.032 1.53 304 89 362 13 255 <5 297 1,230 2,440
4/4/2014 3,970 0.002 0.02 0.031 2.85 323 95 422 14 303 <5 354 1,530 3,060

7.47 - 7.55 3,970 0.002 0.02 0.032 2.85 323 95 422 14 303 ND 354 1,530 3,060

MW-111 BBM 11/17/2013 768 0.007 0.03 0.002 0.0316 7 2 192 5 31 13 391 21 492
4/1/2014 792 0.004 0.01 0.001 0.0153 7 2 171 4 15 10 458 9 518

8.39 - 8.58 792 0.007 0.03 0.002 0.0316 7 2 192 5 31 13 458 21 518

Maximum Reported Concentration

Maximum Reported Concentration

Maximum Reported Concentration

Maximum Reported Concentration

Maximum Reported Concentration

Maximum Reported Concentration

Maximum Reported Concentration

7.23
7.17
7.26
7.13

Maximum Reported Concentration

Maximum Reported Concentration

7.68

7.68

7.76

7.58

7.64

7.77

7.85

7.62
7.43
7.48
7.48

7.72

6.56
6.45

4.43
4.49

7.55

7.55
7.45

8.39
8.58

7.47
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TABLE 11.  SUMMARY OF MAXIMUM CONCENTRATIONS OF DISSOLVED TRACE METALS AND DISSOLVED COMMON CONSTITUENTS IN GROUNDWATER 
RIO ALGOM MINING LLC, LISBON FACILITY

DISSOLVED TRACE METALS (mg/L)c

TDSNa K Cl CO3 HCO3 SO4

DISSOLVED COMMON CONSTITUENTS (mg/L)d

EC
(µmhos/cm) As Mo Se U Ca MgWELL NAME

SAMPLE
DATEHSU a

PARAMETERSb

pH
(s.u.)

MW-112 BCA 10/11/2013 1,080 0.021 0.0109 0.01 0.0099 122 34 52 4 88 <5 226 253 726
4/4/2014 1,130 0.021 <0.01 0.008 0.0095 124 35 54 4 91 <5 222 253 716

7.74 - 8.20 1,130 0.021 0.0109 0.01 0.0099 124 35 54 4 91 ND 226 253 726

MW-113 BCA 10/11/2013 3,120 0.015 <0.01 0.016 1.55 215 55 441 6 428 <5 442 785 2,180
4/5/2014 3,140 0.016 <0.01 0.015 1.59 203 51 409 5 400 <5 437 749 2,230

7.32 - 7.42 3,140 0.016 ND 0.016 1.59 215 55 441 6 428 ND 442 785 2,230

MW-114 BCA 10/13/2013 766 0.022 0.01 0.009 0.0139 88 27 34 3 48 <5 220 155 500
4/4/2014 781 0.023 0.01 0.008 0.0072 85 24 32 3 47 <5 219 145 471

7.55 - 7.74 781 0.023 0.01 0.009 0.0139 88 27 34 3 48 ND 220 155 500

MW-115S BCA 10/13/2013 1,150 0.026 0.02 0.009 0.0176 120 37 66 3 153 <5 214 180 751
4/5/2014 1,190 0.021 <0.01 0.01 0.0192 118 37 61 4 153 <5 222 189 729

7.64 - 7.68 1,190 0.026 0.02 0.01 0.0192 120 37 66 4 153 ND 222 189 751

MW-115M BCA 10/14/2013 1,600 0.015 0.02 0.011 0.315 173 45 128 5 182 <5 317 332 1,080
4/5/2014 1,680 0.027 0.0116 0.01 0.382 168 44.5 129 4 210 <5 319 348 1,090

7.65 - 8.20 1,680 0.027 0.02 0.011 0.382 173 45 129 5 210 ND 319 348 1,090

MW-116 BCA 10/12/2013 12,600 0.134 1.25 0.13 19.1 479 855 94 17 130 <5 <5 18,900 26,600
4/5/2014 12,300 0.105 0.95 0.144 20.8 418 829 91 19 112 <5 <5 21,200 26,400

3.47 - 3.76 12,600 0.134 1.25 0.144 20.8 479 855 94 19 130 ND <5 21,200 26,600

MW-117S BCA 10/12/2013 1,480 0.035 0.23 0.012 1.24 115 31 191 4 150 <5 347 257 945
4/5/2014 1,520 0.04 0.25 0.011 1.4 105 31 202 3 150 <5 356 269 986

7.69 - 7.72 1,520 0.04 0.25 0.012 1.4 115 31 202 4 150 ND 356 269 986

MW-117M BCA 10/14/2013 3,260 0.245 1.18 0.033 3.24 63 18 586 23 346 144 70 512 1,670
4/5/2014 2,780 0.228 0.61 0.013 3.68 65 23 572 11 357 76 247 559 1,730

9.67 - 11.6 3,260 0.245 1.18 0.033 3.68 65 23 586 23 357 144 247 559 1,730

MW-118          BCA 10/8/2013 988 0.008 0.04 0.002 0.0125 120 45 33 4 26 <5 247 306 703
4/3/2014 979 0.003 0.09 0.001 0.0136 113 39 31 4 28 <5 243 285 669

7.37 - 7.48 988 0.008 0.09 0.002 0.0136 120 45 33 4 28 ND 247 306 703

MW-119 BCA 10/13/2013 4,700 0.002 <0.01 0.05 6.12 570 163 439 8 443 <5 405 2,250 4,110
4/3/2014
4/4/2014 4,930 0.004 <0.01 0.049 6.6 566 153 414 8 424 <5 395 2,120 4,120

7.37 - 7.40 4,930 0.004 ND 0.05 6.6 570 163 439 8 443 ND 405 2,250 4,120

MW-120          BCA 10/13/2013 814 0.03 <0.01 0.011 0.0106 92 23 48 4 73 <5 237 143 521
4/2/2014 1,460 0.029 <0.01 0.013 0.0075 180 45 39 4 243 <5 222 209 1,000

7.53 - 7.55 1,460 0.03 ND 0.013 0.0106 180 45 48 4 243 ND 237 209 1,000

Maximum Reported Concentration

Maximum Reported Concentration

Maximum Reported Concentration

Maximum Reported Concentration

Maximum Reported Concentration

Maximum Reported Concentration

Maximum Reported Concentration

Maximum Reported Concentration

Maximum Reported Concentration

Maximum Reported Concentration

Maximum Reported Concentration

7.72
7.69

3.47
3.76

8.20
7.65

7.68
7.64

7.74
7.55

7.42
7.32

8.20

7.53
7.55

7.37

7.4

7.48
7.37

9.67
11.6

7.74
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TABLE 11.  SUMMARY OF MAXIMUM CONCENTRATIONS OF DISSOLVED TRACE METALS AND DISSOLVED COMMON CONSTITUENTS IN GROUNDWATER 
RIO ALGOM MINING LLC, LISBON FACILITY

DISSOLVED TRACE METALS (mg/L)c

TDSNa K Cl CO3 HCO3 SO4

DISSOLVED COMMON CONSTITUENTS (mg/L)d

EC
(µmhos/cm) As Mo Se U Ca MgWELL NAME

SAMPLE
DATEHSU a

PARAMETERSb

pH
(s.u.)

MW-110 BBM Not Sampled --- --- --- --- --- --- --- --- --- --- --- --- --- ---
MW-121 CHINLE Not Sampled --- --- --- --- --- --- --- --- --- --- --- --- --- ---
MW-122 BCA Not Sampled --- --- --- --- --- --- --- --- --- --- --- --- --- ---

EC As Mo Se U Ca Mg Na K Cl CO3 HCO3 SO4 TDS
--- 3.06 23.34 0.93 96.87 --- --- --- --- --- --- --- --- ---
--- 2.63 58.43 0.10 101.58 --- --- --- --- --- --- --- --- ---
--- --- --- --- 0.32 --- --- --- --- --- --- --- --- ---
--- --- --- --- 3.9 --- --- --- --- --- --- --- --- ---
--- --- --- --- 0.30 --- --- --- --- --- --- --- --- ---
--- --- --- --- 0.26 --- --- --- --- --- --- --- --- ---
--- --- --- --- 42.1 --- --- --- --- --- --- --- --- ---
--- --- --- --- 37.3 --- --- --- --- --- --- --- --- ---
--- --- --- --- 0.06 --- --- --- --- --- --- --- --- ---
--- --- --- --- 0.028 --- --- --- --- --- --- --- --- ---

Background Concentration Limit for Well MW-5 --- 0.05 0.07 0.01 0.01 --- --- --- --- --- --- --- --- ---
Background Concentration Limit for Well MW-13 --- 0.066 0.05 0.01 0.02 --- --- --- --- --- --- --- --- ---

--- 0.05 --- 0.05 0.03 --- --- --- --- --- --- --- --- ---

Notes:

In most cases, the multiple samples were collected from wells on the same day.  Multiple dates are given when two or more samples were collected on different days, within the same event. 
Values shaded gray and in bold font exceed current compliance concentrations as stipulated in the License.
Values in new wells shaded blue and in bold font exceed Utah Groundwater Quality Standards.

mg/L = Milligrams per liter
< = Not detected at or above the reporting limit
ND = Not detected during assessment monitoring
--- = Not applicable

a HYDROSTRATIGRAPHIC UNIT b ROUTINE PARAMETERS    c TRACE METALS (mg/L) d COMMON CONSTITUENTS (mg/L)
     BCA = Burro Canyon Aquifer pH (s.u.) = pH in standard units As = Arsenic Ca = Calcium CO3 = Carbonate
     BBM = Brushy Basin Member EC (µmhos/cm) = Electrical conductivity in Mo = Molybdenum Mg = Magnesium HCO3 = Bicarbonate

of the Morrison Formation micromhos per centimeter Se = Selenium Na = Sodium SO4 = Sulfate

     CHINLE = Chinle Formation U = Uranium K = Potassium TDS = Total Dissolved Solids
Cl = Chloride

e The November 2012 purge sample results from MW-102DB are not representative of groundwater conditions and were not included.  

Target Action Level for Trend Well RL-3
Target Action Level for Trend Well H-63

REGULATORY CONCENTRATION LIMITS (mg/L)

Alternate Concentration Limit for POC Well EF-3A
Alternate Concentration Limit for POC Well OW-UT-9
Compliance Limit for POE Wells RL-4, RL-5, and RL-6

---

During comprehensive monitoring events, multiple samples were collected from wells by various sample methods.  The values given for each analyte represent the maximum concentration detected 
     in any sample collected during an event.   For pH, the reported value farthest from neutral is given.   

pH

6.5 - 8.5

---
---
---

---
---
---
---
---
---
---
---
---
---
---

Utah Groundwater Quality Standard Applied to New Wells

Target Action Level for Trend Well LW-1

Target Action Level for Trend Well EF-6
Target Action Level for Trend Well EF-8
Target Action Level for Trend Well ML-1
Target Action Level for Trend Well RL-1

 1350.24/Phase2_Rpt/Tbl12_WQD_Final.xlsx/09Jul2014 Page 6 of 6
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ESTIMATED ELEVATION OF
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BURRO CANYON FORMATION
AND BRUSHY BASIN MEMBER

FIGURE 5
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NOTES:
For clarity, shallow wells installed above the the Kbc/Jmb contact
and wells where the contact was not encountered are not included.
The Kbc/Jmb contact elevations for decommisioned wells are based
on historic lithologic log data provided in  the April 1984 report titled
"Remedial-Action Plan for Groundwater Contamination Control at the
Lisbon Uranium Mill" prepared by EarthFax Engineering, Inc.
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NOTES:
Water level elevation data in parentheses not used for contouring.  Water
level not stabilized at the time of the monitoring event and considered
transient.
Water level elevation data in brackets indicates groundwater is
perched in the Burro Canyon Formation and was not used for contouring.
The extent of the Burro Canyon Dry Zone was estimated using contoured
groundwater elevation data and contact elevation data for the Burro
Canyon Formation and underlying Brushy Basin Member.   The Burro
Canyon Dry Zone occurs where the elevation of the contact is greater than
the contoured groundwater elevation.  The contact elevation between the
Burro Canyon Formation and Brushy Basin Member is based on existing
lithologic logs from previously drilled wells, lithologic logs from new wells,
and inferred elevations from Plate 1 of the April 1984 report titled
"Remedial-Action Plan for Groundwater Contamination Control at the
Lisbon Uranium Mill" prepared by EarthFax Engineering, Inc.
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BCA well location and water level elevation
obtained from Utah Division of Water Rights
(UDWR) registry database
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BCA well water level elevation data from
UDWR database not used; measured prior
to 2000 or conflicted with surrounding data

Water level elevation in feet above mean
sea level (ft msl); measured in April 2014
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FIGURE 12
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NOTES:
The saturated thickness contours were estimated using contoured groundwater
elevation data and contact elevation data for the Burro Canyon Formation and
underlying Brushy Basin Member.   Saturated Burro Canyon Aquifer occurs where
the elevation of the contact is less than the contoured groundwater elevation.  The
contact elevation between the Burro Canyon Formation and Brushy Basin Member is
based on existing lithologic logs from previously drilled wells, lithologic logs from new
wells, and inferred elevations from Plate 1 of the April 1984 report titled "Remedial-
Action Plan for Groundwater Contamination Control at the Lisbon Uranium Mill"
prepared by EarthFax Engineering, Inc.

Saturated thickness in the BCA (feet)160
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Lisbon Fault
Rio Algom Mining LLC property boundary

Burro Canyon dry zone
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EXPLANATION
Well screened in Burro Canyon Aquifer (BCA)12
Well identifier in parentheses               indicates:
Well screened in confined Burro Canyon Aquifer
Saturated thickness (feet) based on water levels
measured in April 2014
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Maintenance Boundary
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Rio Algom Mining LLC property boundary

Line of equal total dissolved solids
concentration (mg/L); dashed where
inferred
Burro Canyon dry zone
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Well screened in Burro Canyon
Aquifer (BCA)
Maximum total dissolved solids
concentration reported during
2012-2014 assessment; milligramsper liter (mg/L)

1,540
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Well screened in Brushy Basin Member
of the Morrison Formation (BBM)
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NOTES:
At companion wells, the highest concentration was used for contouring.
Concentration data in parentheses not used for contouring.
The extent of the Burro Canyon Dry Zone was estimated using contoured
groundwater elevation data and contact elevation data for the Burro Canyon
Formation and underlying Brushy Basin Member.  The Burro Canyon Dry Zone
occurs where the elevation of the contact is greater than the contoured
groundwater elevation.  The contact elevation between the Burro Canyon
Formation and Brushy Basin Member is based on existing lithologic logs from
previously drilled wells, lithologic logs from new wells, and inferred elevations from
Plate 1 of the April 1984 report titled "Remedial-Action Plan for Groundwater
Contamination Control at the Lisbon Uranium Mill" prepared by EarthFax
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SULFATE
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FIGURE 14
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NOTES:
At companion wells, the highest concentration was used for contouring.
Concentration data in parentheses not used for contouring.
The extent of the Burro Canyon Dry Zone was estimated using contoured
groundwater elevation data and contact elevation data for the Burro Canyon
Formation and underlying Brushy Basin Member.  The Burro Canyon Dry Zone
occurs where the elevation of the contact is greater than the contoured groundwater
elevation.  The contact elevation between the Burro Canyon Formation and Brushy
Basin Member is based on existing lithologic logs from previously drilled wells,
lithologic logs from new wells, and inferred elevations from Plate 1 of the April 1984
report titled "Remedial-Action Plan for Groundwater Contamination Control at the
Lisbon Uranium Mill" prepared by EarthFax Engineering, Inc.

Long Term Surveillance and
Maintenance Boundary

Lisbon Fault
Rio Algom Mining LLC property boundary

Line of equal sulfate concentration
(mg/L); dashed where inferred
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EXPLANATION
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Aquifer (BCA)
Maximum sulfate concentration
reported during 2012-2014
assessment; milligrams per liter (mg/L)
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DISSOLVED URANIUM
IN GROUNDWATER

FIGURE 15
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NOTES:
At companion wells, the highest concentration was used for contouring.
Concentration data in parentheses not used for contouring.
The extent of the Burro Canyon Dry Zone was estimated using contoured
groundwater elevation data and contact elevation data for the Burro Canyon
Formation and underlying Brushy Basin Member.  The Burro Canyon Dry Zone
occurs where the elevation of the contact is greater than the contoured groundwater
elevation.  The contact elevation between the Burro Canyon Formation and Brushy
Basin Member is based on existing lithologic logs from previously drilled wells,
lithologic logs from new wells, and inferred elevations from Plate 1 of the April 1984
report titled "Remedial-Action Plan for Groundwater Contamination Control at the
Lisbon Uranium Mill" prepared by EarthFax Engineering, Inc.

Long Term Surveillance and
Maintenance Boundary

Lisbon Fault
Rio Algom Mining LLC property boundary

Line of equal uranium concentration
(mg/L); dashed where inferred

Burro Canyon dry zone

MW-5
!(

EXPLANATION
Well screened in Burro Canyon
Aquifer (BCA)
Maximum uranium concentration
reported during 2012-2014
assessment; milligrams per liter (mg/L)

0.0132

MW-111
")

Well screened in Brushy Basin Member
of the Morrison Formation (BBM)

Utah Groundwater Quality Standard for
uranium = 0.03 mg/L; dashed where
inferred
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DISSOLVED ARSENIC
IN GROUNDWATER

FIGURE 16

RIO ALGOM MINING LLC
LISBON FACILITY

R. 24 E.

R. 24 E.

T.
29
S.

T.
29
S.

NOTES:
At companion wells, the highest concentration was used for contouring.
Concentration data in parentheses not used for contouring.
The extent of the Burro Canyon Dry Zone was estimated using contoured
groundwater elevation data and contact elevation data for the Burro Canyon
Formation and underlying Brushy Basin Member.  The Burro Canyon Dry Zone
occurs where the elevation of the contact is greater than the contoured groundwater
elevation.  The contact elevation between the Burro Canyon Formation and Brushy
Basin Member is based on existing lithologic logs from previously drilled wells,
lithologic logs from new wells, and inferred elevations from Plate 1 of the April 1984
report titled "Remedial-Action Plan for Groundwater Contamination Control at the
Lisbon Uranium Mill" prepared by EarthFax Engineering, Inc.

Long Term Surveillance and
Maintenance Boundary

Lisbon Fault
Rio Algom Mining LLC property boundary

Line of equal arsenic concentration
(mg/L); dashed where inferred

Burro Canyon dry zone

MW-5
!(

EXPLANATION
Well screened in Burro Canyon
Aquifer (BCA)
Maximum arsenic concentration
reported during 2012-2014
assessment; milligrams per liter (mg/L)

0.001

MW-111
")

Well screened in Brushy Basin Member
of the Morrison Formation (BBM)

Utah Groundwater Quality Standard for
arsenic = 0.05 mg/L; dashed where
inferred
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DISSOLVED
SELENIUM

IN GROUNDWATER

FIGURE 17

RIO ALGOM MINING LLC
LISBON FACILITY

R. 24 E.

R. 24 E.

T.
29
S.

T.
29
S.

NOTES:
At companion wells, the highest concentration was used for contouring.
Concentration data in parentheses not used for contouring.
The extent of the Burro Canyon Dry Zone was estimated using contoured
groundwater elevation data and contact elevation data for the Burro Canyon
Formation and underlying Brushy Basin Member.  The Burro Canyon Dry Zone
occurs where the elevation of the contact is greater than the contoured groundwater
elevation.  The contact elevation between the Burro Canyon Formation and Brushy
Basin Member is based on existing lithologic logs from previously drilled wells,
lithologic logs from new wells, and inferred elevations from Plate 1 of the April 1984
report titled "Remedial-Action Plan for Groundwater Contamination Control at the
Lisbon Uranium Mill" prepared by EarthFax Engineering, Inc.

Long Term Surveillance and
Maintenance Boundary

Lisbon Fault
Rio Algom Mining LLC property boundary

Burro Canyon dry zone

MW-5
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EXPLANATION
Well screened in Burro Canyon
Aquifer (BCA)
Maximum selenium concentration
reported during 2012-2014
assessment; milligrams per liter (mg/L)

0.068

MW-111
")

Well screened in Brushy Basin Member
of the Morrison Formation (BBM)
Line of equal selenium concentration
(mg/L); dashed where inferred
Utah Groundwater Quality Standard for
selenium = 0.05 mg/L; dashed where
inferred
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DISSOLVED
MOLYBDENUM

IN GROUNDWATER

FIGURE 18
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NOTES:
At companion wells, the highest concentration was used for contouring.
Concentration data in parentheses not used for contouring.
The extent of the Burro Canyon Dry Zone was estimated using contoured
groundwater elevation data and contact elevation data for the Burro Canyon
Formation and underlying Brushy Basin Member.  The Burro Canyon Dry Zone
occurs where the elevation of the contact is greater than the contoured groundwater
elevation.  The contact elevation between the Burro Canyon Formation and Brushy
Basin Member is based on existing lithologic logs from previously drilled wells,
lithologic logs from new wells, and inferred elevations from Plate 1 of the April 1984
report titled "Remedial-Action Plan for Groundwater Contamination Control at the
Lisbon Uranium Mill" prepared by EarthFax Engineering, Inc.

Long Term Surveillance and
Maintenance Boundary

Lisbon Fault
Rio Algom Mining LLC property boundary

Line of equal molybdenum concentration
(mg/L); dashed where inferred
Burro Canyon dry zone
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Well screened in Burro Canyon
Aquifer (BCA)
Maximum molybdenum concentration
reported during 2012-2014
assessment; milligrams per liter (mg/L)
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CONCEPTUAL
SITE MODEL

MAP

FIGURE 19

RIO ALGOM MINING LLC
LISBON FACILITY

R. 24 E.

R. 24 E.

T.
29
S.

T.
29
S.

Long Term Surveillance and
Maintenance Boundary

Burro Canyon dry zone

EXPLANATION
Utah groundwater quality standard for
uranium = 0.03 milligrams per liter0.03

Anticline fold axis; arrow shows direction
of plunge
Syncline fold axis; arrow shows direction
of plunge

U/D
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$ C Impacted groundwater discharge near tailings

impoundment

Unimpacted groundwater discharge from
BBM to BCA

Direction of groundwater flow in BCA

Zone of naturally occurring acidic mineralized 
groundwater associated with Lisbon Fault

Extent of uranium concentration above
0.03 mg/L

Area of highly fractured rock in BCA

Fault displacement; U = upthrown;
D = downthrown
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MODEL DOMAIN

FIGURE 20

RIO ALGOM MINING LLC
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R. 24 E.
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T.
29
S.

EXPLANATION

Model cells

Model grid boundary

Inactive model cells

!( Well and identifier
Long Term Surveillance andMaintenance Boundary

Burro Canyon dry zone

Tailings

MW-5



Constant concentration

Recharge

2014

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(
!(

!(!(

!( !(!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

Image Source: NAIP 2011

MW-115M MW-115S

MW-117M

RL-3

RL-1
MW-101

EF-6

MW-119

RL-4

MW-102

EF-8

EF-3A

MW-113

MW-109

RL-6

RL-5

MW-5

ML-1

LW-1

OW-UT-9

MW-118

MW-114

MW-112

MW-108
MW-100

MW-107S
MW-107D

MW-102DB

MW-117S
MW-116

109°16'0"W

109°16'0"W

109°17'0"W

109°17'0"W

109°18'0"W

109°18'0"W

109°19'0"W

109°19'0"W

38
°1

7'0
"N 38

°1
7'0

"N

38
°1

6'0
"N 38

°1
6'0

"N
38

°1
5'0

"N

0 500 1,000 1,500 2,000

Feet

GIS\1350.23\Fig21_boundary_conditions.mxd\15July2014         NAD27_SP_Utah_So.

LAYER 2 MODEL
BOUNDARY CONDITIONS

FIGURE 21

RIO ALGOM MINING LLC
LISBON FACILITY

R. 24 E.

R. 24 E.

T.
29
S.

T.
29
S.

EXPLANATION

BOUNDARY CONDITIONS

Model cells

Model grid boundary

No flow

Constant head

Drain

!( Well and identifier
Long Term Surveillance andMaintenance Boundary

Burro Canyon dry zone

Tailings

MW-5

PROPERTIES



!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(
!(

!(!(

!( !(!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

Image Source: NAIP 2011

Lower
Tailings Upper

Tailings

RL-6
RL-5RL-4

RL-3
RL-1

MW-5

ML-1

LW-1

EF-8

EF-6

EF-3A

MW-119
MW-118

MW-116

MW-114
MW-113

MW-112

MW-109
MW-108

MW-102

MW-101

MW-100

OW-UT-9

MW-115S
MW-115M

MW-107S
MW-107D

MW-117S
MW-117M

109°16'0"W

109°16'0"W

109°17'0"W

109°17'0"W

109°18'0"W

109°18'0"W

109°19'0"W

109°19'0"W

38
°1

7'0
"N 38

°1
7'0

"N

38
°1

6'0
"N 38

°1
6'0

"N

2014

GIS\1350.23\ModelMaps\PlumeGrowth.mxd\21July2014         NAD27_SP_Utah_So.

PROJECTED URANIUM 
PLUME GROWTH

2020 - 2215

R. 24 E.

R. 24 E.

T.
29
S.

FIGURE 22
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NOTES:
The current Utah groundwater quality
standard for uranium is 0.03 mg/L.
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FIGURE 24.  DISTRIBUTION OF PROJECTED URANIUM CONCENTRATIONS
FROM ALL MODELS AT PROPOSED TREND WELL ML-1
RIO ALGOM MINING LLC, LISBON FACILITY

1350 - Rio Algom\Modeling\Phase2Modeling\Graphs\ML-1_Percent_Increase.grf
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FIGURE 25.  DISTRIBUTION OF PROJECTED URANIUM CONCENTRATIONS
FROM ALL MODELS AT PROPOSED TREND WELL MW-112
RIO ALGOM MINING LLC, LISBON FACILITY

1350 - Rio Algom\Modeling\Phase2Modeling\Graphs\MW-112_Percent Increase.grf
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FIGURE 26.  DISTRIBUTION OF PROJECTED URANIUM CONCENTRATIONS
FROM ALL MODELS AT PROPOSED TREND WELL MW-119
RIO ALGOM MINING LLC, LISBON FACILITY

1350 - Rio Algom\Modeling\Phase2Modeling\Graphs\MW-119_Percent_Increase.grf
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FIGURE 27.  DISTRIBUTION OF PROJECTED URANIUM CONCENTRATIONS
FROM ALL MODELS AT PROPOSED TREND WELL RL-1
RIO ALGOM MINING LLC, LISBON FACILITY

1350 - Rio Algom\Modeling\Phase2Modeling\Graphs\RL-1_Percent_Increase.grf
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APPENDIX A 
 

RESPONSES TO COMMENTS ON 
PHASE 1 REPORT FOR SUPPLEMENTAL SITE ASSESSMENT TO ADDRESS 

OUT-OF-COMPLIANCE STATUS AT TREND WELLS RL-1 AND EF-8 
RIO ALGOM MINING LLC, LISBON FACILITY 

 

 

A limited interpretation of the data obtained during Phase 1 of the Supplemental Site 
Assessment (SSA) was presented in the report entitled, Phase 1 Report for Supplemental Site 
Assessment to Address Out-Of-Compliance Status at Trend Wells RL-1 and EF-8 (M&A, 2013) 
(Phase 1 report).  Following a review of the Phase 1 report, Utah Department of Environmental 
Quality, Division of Radiation Control (DRC) provided comments in a letter dated June 26, 
2013 (DRC, 2013).  In an email correspondence dated April 24, 2014 (DRC, 2014), DRC 
granted RAML’s request to address all comments in the final report, in lieu of issuing a revised 
Phase 1 report.  Responses to DRC’s comments are provided below.  Additional information 
pertaining to comments is also provided elsewhere in this report.  The report section, table, or 
figure is referenced where applicable. 
 
 
COMMENT 1 
 
RAML Statement (Phase 1 Report, pg. 6): 
"BBM wells MW-103 and MW-106 were completed in the Jmb as water table wells; BBM 
well MW-102DB was screened in the Jmb beneath the BCA." 
 
DRC Comment: 
Please emphasize that MW-102DB was completed as a well in the Brushy Basin Member 
(BBM) portion of the aquifer.  It is said in the statement above that two other wells, MW103 
and MW-106, were completed as BBM water table wells.  However, MW-102DB is not 
mentioned specifically in the statement as having been completed as a "well" in the BBM, 
although it is noted as having been "screened in the Jmb beneath the BCA". 
 
The rock screened by this well, the upper portion of the BBM, has both relatively high 
hydraulic conductivity and relatively high hydraulic head.  The hydraulic conductivity of the 
Jmb proximate to MW-102DB (as assessed from the results of slug testing) is shown in 
Appendix A to range from 0.31 to 0.88 ft/day.  The hydraulic conductivity of the overlying BCF 
in Well MW-103, by contrast, is given only as 0.019 to 0.051 ft/day, an order of magnitude less 
than that for MW-102DB.  Figure 6 shows that groundwater is present in the Jmb in the 
screened interval ofMW-102DB and that the hydraulic head of that groundwater is greater 
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than the hydraulic head of the groundwater in the overlying Burro Canyon Formation (BCF) 
portion of the aquifer. 
 
Please add that MW-102DB is a BBM well "completed in the Jmb."  It may be appropriate to 
mention that the head of groundwater found in the screened interval of that well extends above 
the top of the BBM/BCA contact. 
 
RAML Response to Comment 1: 
RAML agrees that well MW-102DB is a well “completed in the Jmb”.  The head of the 
groundwater in well MW-102DB extends well above the Kbc/Jmb (BCA/BBM) contact.  Text 
has been updated accordingly (Section 2.3.1). 
 
 
COMMENT 2 
 
RAML Statement (Phase 1 Report, pg. 9): 
"Freezing temperatures at the Site have delayed transport of the waste water to the landfill.  
The waste water will be transported by MPE to US Ecology in Grand View, Idaho for disposal 
as soon as weather conditions allow." 
 
DRC Comment: 
“Now that several months have passed, summer is here, and freezing conditions no longer 
prevail, please indicate in a revised version of the Report the history of the disposal of the 
waste water, giving pertinent details.” 
 
RAML Response to Comment 2: 
All waste water generated during Phase 1 was transported by MP Environmental to 
US Ecology in Grand View, Idaho on May 8 and 9, 2013 (Section 2.3.5).  Approximately 
10,200 gallons of waste water was disposed.  Copies of the disposal manifests are included in 
Appendix D. 
 
 
COMMENT 3 
 
RAML Statement (Phase 1 Report, pg. 10): 
"After the monitoring equipment was installed in a well, a slug was lowered quickly into the 
water.  Falling head was monitored until water level in the well recovered to within 90 percent 
of the initial static level.  After water level had recovered to a static condition, the slug was 
quickly pulled out of the water.  Monitoring of rising head continued until the water level 
recovered to within 90 percent of the initial static water level." 
 
DRC Comment: 
“The DRC accepts the results of the falling-head tests performed as described.  However, it 
cannot accept the results of the rising-head tests if they were performed immediately after 
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conducting the falling-head tests, or even at a later time but prior to a return to essentially 
pre-test water levels.  It is not yet clear in the Report how a return of the groundwater in the 
wells being tested to essentially pre-test water levels was determined. 
 
It is appropriate for a falling-head test to be conducted by placing a solid slug into the well 
nearly instantaneously and measuring the head of the water as it falls over time until 90% 
recovery is made.  However, before a rising-head test can be conducted, the water in the well 
must essentially fully recover (not just to 90% recovery) before the slug is nearly 
instantaneously removed.  Otherwise, the rising-head test data would be corrupted.  The law 
of superposition indicates that the water level must fully recover, or else there will still be the 
response of the water level tending to fall over a distance equal to approximately one tenth of 
the initial displacement from the stimulus of the first test, which will be superimposed on the 
response of the water level rising from the stimulus of the second test.  The resulting water-
level response would definitely not be consistent with established slug-test theory, and any 
interpretation would be difficult and most likely erroneous.   
 
It is said in the report that the rising-head tests were conducted "after water level had 
recovered to a static condition."  However, details are not provided. 
 
Please specify whether this means: 
 
(1) The rising-head tests were conducted after an indeterminate time when it appeared visually 
or otherwise that the water levels were not changing very much, or 
 
(2) The rising-head tests were conducted after the water levels in the wells returned to their 
pre-test levels (plus or minus some small distance or percentage - and, if applicable, please 
specify what this distance or percentage is, and how it was determined.) 
 
Please provide original slug test data along with your response.” 
 
RAML Response to Comment 3: 
The Phase 1 field program used 90% recovery as a minimum of level of recovery from static 
water level conditions for falling head slug tests.  In practice, 100% recovery was targeted 
before initiation of the rising head slug test.  A secondary standard was considered to be 95% 
recovery when 100% was not achievable (due to changes in barometric pressure, timing 
constraints, or measurement error).  This level was chosen because according to Butler (1997), 
“in virtually all cases of practical significance, very little error will be introduced into 
parameter estimates by performing repeat tests when the residual deviation is less than 5%” of 
initial displacement.  In total, 54 rising head tests were conducted following falling head tests.  
A total of 38 of the 54 tests achieved 100% recovery.  An additional 14 tests achieved over 
95% recovery.  These tests averaged 98.3% recovery.  Only 2 tests achieved less than 95% 
recovery.  One of the two falling head tests conducted on MW-103 achieved only 85% 
recovery, however, the estimated hydraulic conductivity from that test matched the estimated 
hydraulic conductivity of the other rising head test conducted in MW-103.  One of the two 
falling head tests conducted on MW-101 achieved only 92% recovery, however, the estimated 
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hydraulic conductivity from the proceeding rising head tests were comparable to within 5%.  
Thus, while recovery was not 100% in all cases, the high level of reproducibility in estimated 
hydraulic conductivity indicates that the tests are valid and sufficiently representative of Site 
conditions to achieve the objectives of the project.   
 
Field data sheets and water level response data recorded during each slug test are provided in 
Appendix F. 
 
 
COMMENT 4 
 
RAML Statement (Phase 1 Report, pg. 10): 
"Slug testing was not conducted at new wells MW-104 and MW-106 during Phase 1.  
These wells were evacuated completely during well development and water levels had not 
recovered sufficiently to conduct slug testing at the time of the November testing event.  
Following development, pressure transducer/dataloggers were used to monitor water level 
recovery at each location.  The water level recovery monitoring conducted at MW-104 and 
MW-106 after development indicated that recovery rates were very slow and any future 
slug testing at these wells will require an extended monitoring period for each test.  Wells 
MW-104 and MW-106 will be slug tested during Phase 2." 
 
DRC Comment: 
“The DRC accepts the plan to slug test the aquifer around wells MW-104 and MW-106 
during Phase 2. However, because of the low hydraulic conductivity of the formation near 
these wells, it is recommended that a single falling-head test be conducted by placing a 
solid slug into the well, measuring the head of the water as it falls as a function of time 
until 90% recovery is made, and then allowing the water to essentially fully recover (not 
just to 90% recovery) before a rising-head test is performed by removing the slug nearly 
instantaneously.  The law of superposition indicates that failure to allow the water level to 
fully recover prior to performing a rising-head test will corrupt the data of the second test.” 
 
RAML Response to Comment 4 
Wells MW-104 and MW-106 were slug tested during Phase 2, from August 19 to September 
22, 2013 (Section 2.5.1).  The wells were allowed to fully recover following the first falling 
head slug test, before further testing was conducted. 
 
 
COMMENT 5 
 
RAML Statement (Phase 1 Report, pg. 11): 
"Based on the video log, well ML-1 has one screened interval from 135.7 to 154.7 feet bgs 
(137.0 to 156.0 feet below the top of PVC casing measuring point [bmp])." 
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DRC Comment: 
The DRC commends RAML and its consultant, Montgomery &  Associates, for videotaping 
this well and determining its screened interval, since the well log provides conflicting 
screen-depth information, but the videotape resolves this.  Based on Figure 7 of the report 
(in the Illustrations section), the screened interval is located near the base of the well, with 
a top near an elevation of 6390 ft (+/- 5 ft) amsl, whereas the top of water in the unconfined 
BCF is at 6491.81, approximately 100 feet higher.  For this reason, it is needful, as is 
currently proposed in the Phase 2 Plans, to install a companion well (i.e. MW-112) next to 
ML-1 that is screened from approximately 6392 ft to 6492 ft.  This will ensure full coverage 
of the currently saturated zone of the BCF in this area. 
 
In addition to the statement that "well ML-1 has one screened interval from 135.7 to 
154.7 feet bgs", the DRC would also like to see, for emphasis, an additional statement that 
a supposedly screened interval for this Well, which was previously reported in a Lewis 
Water Consultants log for this well, to exist from 60 to 80 feet bgs, does not appear to 
actually exist. 
 
RAML Response to Comment 5 
Section 2.6 of this report states that ML-1 is not screened from 60 to 80 feet bgs.  During 
Phase 2, well MW-112 was installed as a companion well to ML-1 to screen the upper portion 
of the saturated BCA, not screened by ML-1.  Construction details for MW-112 are provided 
in Appendix B.   
 
 
COMMENT 6 
 
RAML Statement (Phase 1 Report, pg. 11): 
"Based on the video log, well UW-1 is screened from 100.6 to 137.6 feet bgs." 
 
DRC Comment: 
The DRC commends RAML and its consultant, Montgomery & Associates, for discovering 
and notifying the DRC of the presence of this well and videotaping it to find its screen 
interval. 
 
RAML Response to Comment 6 
No response required. 
 
 
  



6 
 

 

COMMENT 7 
 
RAML Statement (Phase 1 Report, pg. 13): 
"Groundwater samples were collected using low-flow sampling techniques in accordance 
with the US EPA Low-Flow (Minimal Drawdown) Ground-Water Monitoring Procedures 
(Puls and Barcelona, 1996)." 
 
DRC Comment: 
“While the Licensee describes one of the methods used in the field at Lisbon as low-flow 
sampling, the method actually used in the field at Lisbon should, in the revised version of 
this Report, be referred to instead as "modified low-flow sampling".  The U.S. EPA 
prescribes that low-flow sampling "should not be used with well screen lengths greater than 
1O feet (3 meters)" (Yeskis and Zavala, 2002)."  Even shorter lengths maybe recommended 
in some settings for narrower plumes (Puls and Barcelona, 1996).  While it is 
acknowledged that the EPA approach has been criticized by some industry personnel, it is 
still, as far as the DRC can determine, the official EPA policy.  Therefore, because larger 
well screen lengths are being used at the Lisbon facility, the technique used in the field at 
Lisbon is not considered by the DRC to be low-flow sampling, per se.  Please use the term 
"modified low-flow sampling" and describe how the method is modified.” 
 
RAML Response to Comment 7 
The term “modified low-flow” was used in this report in reference to the minimal-purge 
sampling method used at the Site during the SSA.  (Section 2.7.1 and Appendix E). 
 
 
COMMENT 8 
 
RAML Statement (Phase 1 Report, pg. 17):  
Under the Section A-A' heading, the RAML report refers to "the following notable 
conditions" and includes as one of them, "The upward hydraulic gradient from the BBM to 
the BCA in well pair MW-102/MW-102DB." 
 
DRC Comment: 
Please provide additional detail.  It appears, based on use of Figure A-4, that the distance 
between midpoints of screens on Wells MW-102 and MW-102DB is approximately 30 feet.  
The Licensee can provide an exact value.  The head associated with the deep well appears, 
from Figure 5 (Hydrogeologic Section A-A', Phase 1 Report), to be approximately 3.94 feet 
higher than the head associated with the shallow well (6581.54 ft amsl- 6577.60 ft amsl = 
3.94 feet).  This results in a very large calculated vertical component of hydraulic 
gradient, approximately, -0.13 ft/ft (in the upward direction).  By contrast, Montgomery & 
Associates (2012) provides a groundwater level contour map (Figure 4, Phase 1 Report) 
that indicates that the horizontal component of hydraulic gradient in the area is 
approximately -0.01 ((6530 ft amsl- 6,550 ft amsl)/1000 ft = -0.01 ft/ft).  Thus, the vertical 
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component of hydraulic gradient in the area has approximately 13 times the numerical 
value of the horizontal component of hydraulic gradient.  This is highly significant. 
 
In Appendix D, calculated hydraulic conductivity values for wells based on slug tests are 
provided.  For MW-102DB, screened in the Jmb, the range of estimated values given for 
the local hydraulic conductivity of the Jmb is 0.5835-0.8773 ft/day.  By contrast, the range 
of values given for hydraulic conductivity of the Burro Canyon Formation (BCF) in Well 
MW-102 is only 0.2671-0.3529 ft/day.  While the BCF is usually considered to be the 
aquifer, in this case, the upper layer of the underlying Jmb, which is normally considered to 
function as part of the aquitard, actually has the greater hydraulic conductivity. 
 
Please (1) calculate a relatively precise value for the vertical component of hydraulic 
gradient near the Well pair in the revised Report, based on elevations of midpoints of 
screens, and (2) discuss, in the Report for Phase 2 activities (to be submitted later), the 
significance of this relatively large vertical component of hydraulic gradient in 
combination with the finding that the hydraulic conductivity in the Jmb in this area is 
greater than the hydraulic conductivity of the overlying BCF. 
 
RAML Response to Comment 8 
Cross sections were revised with the installation of additional monitor wells during Phase 2.  
In this report, the MW-102/MW-102DB well pair is included on Section C-C’ (Figure 7).  The 
descriptions of features noted on the cross sections in Section 3.1 are general in nature.  
Specific details regarding lithology, well construction, water quality, groundwater elevation, 
hydraulic gradients, and BCA saturated thickness are presented elsewhere in the report.   
 
The vertical hydraulic gradients in the MW-102/MW-102DB well pair, based on the most 
recent groundwater monitoring data, are summarized in Section 3.3.3 and Table 9.  
 
 
COMMENT 9 
 
RAML Statement (Phase 1 Report, pg. 17): 
Also under the Section A-A' heading, after the RAML report refers to "the following 
notable conditions", the report refers to the "The slight upward hydraulic gradient from the 
deep BCA to the shallow BCA in well pair MW-100/LW-1." 
 
DRC Comment: 
Figure 5 (Phase 1 Report) indicates that the difference in hydraulic head between the two 
wells is -0.46 feet (6578.41 ft amsl - 6578.87 ft amsl = -0.46 ft).  The distance between the 
midpoints of the two screens is approximately 46 feet.  The Licensee can provide an exact 
value.  The calculated vertical component of hydraulic gradient is thus about -0.01 ft/ft 
upwards. 
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Although the licensee refers to this as a "slight" upward gradient, its value is equivalent to 
the horizontal component of hydraulic gradient in the area, shown earlier to be -0.01 ft/ft.  
Thus, it is questionable as to whether this value should be considered to be "slight." 
 
Please (1) calculate a relatively precise value for the vertical component of hydraulic 
gradient near the Well pair in the revised Report, based on elevations of midpoints of 
screens, and (2) discuss, in the Report for Phase 2 activities (to be submitted later), the 
significance of this vertical component of hydraulic gradient. 
 
RAML Response to Comment 9 
Cross sections were revised with the installation of additional monitor wells during Phase 2.  
In this report, the MW-100/LW-1 well pair is included on Section E-E’ (Figure 8).  The 
descriptions of features noted on the cross sections in Section 3.1 are general in nature.  
Specific details regarding lithology, well construction, water quality, groundwater elevation, 
hydraulic gradients, and BCA saturated thickness are presented elsewhere in the report.   
 
The vertical hydraulic gradients in the MW-100/LW-1 well pair, based on the most recent 
groundwater monitoring data, are summarized in Section 3.3.3 and Table 9.   
 
 
COMMENT 10 
 
RAML Statement (Phase 1 Report, pg. 17): 
Under the Section A-A' heading, after the RAML report refers to "the following notable 
conditions", the report refers to "The detections of uranium at 9.66 milligrams per liter 
(mg/L) and 11.4 mg/L in wells MW-103 and MW-102DB, respectively. 
 
DRC Comment: 
Although the Licensee refers to "detections of uranium at 9.66 milligrams per liter (mg/L) 
and 11.4 mg/L in BBM wells MW-103 and MW-102DB, respectively," the referenced 
concentration of uranium in Well MW-102DB, which was obtained using a Traditional 
Purge-Based Sampling approach, is not necessarily reflective of the average uranium 
concentration actually present in groundwater proximate to the well at the depths of the 
well's screened interval.  This is made evident when noting concentrations found using the 
HydraSleeve and Low-Flow Sampling approaches and comparing these with concentrations 
found using the Traditional Purge-Based Sampling approach. 
 
For Well MW-102DB, the following table shows reported concentrations for uranium and 
several other parameters using the different sampling approaches: 
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Approach Uranium 
(mg/L) 

Sulfate 
(mg/L) 

Conductivity 
(umhos/cm) 

HydraSleeve 0.0814 84 749 
Low-Flow 0.0416 60 740 

Low-Flow (dual) 0.0416 60 739 
Purge 11.4 1,230 4,470 

Ratio of Purge to Low-
Flow 274 21 6.04 

 
Values for parameters obtained through the two methods that allow for measurement of 
concentrations of a parameter in groundwater that has been residing in the borehole for 
some time (i.e., HydraSleeve and Low-Flow) are reasonably consistent with each other, but 
they differ greatly from values obtained using the Purge method.  In the case of uranium 
concentrations, the difference is two to three orders of magnitude. 
 
Well MW-102DB is screened in highly fractured Jmb, which, under ambient conditions, as 
shown previously, has a very high vertical component of hydraulic gradient tending to 
move groundwater upwards. Using sampling methods that do not pull in additional 
groundwater into the wellbore, measured concentrations of uranium, sulfate and 
conductivity in groundwater from that highly fractured Jmb rock are relatively low, as 
shown by laboratory data for HydraSleeve and Low-Flow Sampling methods, which are 
referenced above. 
 
However, when the well is purged of water equal in quantity to three casing volumes, in the 
Traditional Purge-Based Sampling method, then measured concentrations of uranium, 
sulfate and conductivity of sampled groundwater are found to be relatively high. Uranium, 
for example, is found at a concentration 274 times that found using the other two methods.  
This is a huge discrepancy and calls for a valid explanation. 
 
MW-102DB is screened just below a portion of the BCF containing a large uranium plume 
characterized by relatively high uranium concentrations (e.g., up to 148 mg/L).  Because 
the source of the uranium is process water from uranium mining, other mineral constituents 
in the water (e.g., sulfate, and total dissolved solids, which contributes to conductivity) are 
also high.  When MW-102DB is purged, water is removed from the casing, which locally 
drops the head, and potentially reverses the vertical component of the hydraulic gradient. 
Water then flows into the well from just outside the well, creating a cone of drawdown. 
Because the Jmb is highly fractured locally, and it therefore is likely in hydraulic 
connection with the overlying BCF, it is possible that as groundwater enters the well, some 
of that groundwater comes from the BCF, which contains highly contaminated 
groundwater.  This may account for the much higher concentrations of some constituents in 
groundwater sampled from MW-102DB after the well is purged of three casing volumes of 
groundwater compared to sampling and analysis results when the well is not first 
traditionally purged. 
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Please differentiate in this section between measured concentrations of uranium found in 
groundwater sampled from Well MW-102DB using the three different sampling approaches.  
It is noted that the Licensee does perform this kind of analysis, from a somewhat different 
perspective, in Appendix F, Phase 1 Report.  However, no mention is made in the text on 
Page 17 of the much, much lower uranium concentrations found in groundwater sampled 
from the same well when the groundwater is sampled using Low-Flow or HydraSleeve 
Sampling and then analyzed. 
 
RAML Response to Comment 10 
Well MW-102DB was sampled in April 2013 by the same three methods used during the 
November 2012 event (Section 3.5).  During the April 2013 event, the purge rate was reduced 
from 3 gpm to 2 gpm during purge sampling.  In these samples, dissolved constituents in the 
purge samples were detected at concentrations similar to, and in some cases less than, 
concentrations detected in samples collected using HydraSleeve and modified low-flow 
methods (Table H-1, Appendix H).  Further, MW-102DB was sampled in October 2013 and 
April 2014 using HydraSleeve and modified low-flow methods.  Results from these 
monitoring events were similar to the results from April 2013.  Water quality data obtained 
during and after the April 2013 monitoring event confirmed that the November 2012 purge 
sample results were not representative of actual BBM conditions at MW-102DB.   
 
 
COMMENT 11 
 
RAML Statement (Phase 1 Report, pg. 17): 
Under the Section C-C' heading, the RAML report states that "the Kbc is dry at well  
MW-106." 
 
DRC Comment: 
While this is true, please also state that groundwater is present in the underlying Jmb at an 
elevation within the well's screened interval. 
 
RAML Response to Comment 11 
Cross sections were revised with the installation of additional monitor wells during Phase 2.  
In this report, BBM well MW-106 is included on Section D-D’ (Figure 8).  During installation 
activities in 2012, the Kbc was dry at MW-106.  Since that time, water level has slowly risen 
and stabilized at 6,625.5 feet msl, approximately 1.5 feet above the estimated Kbc/Jmb 
contact.   
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COMMENT 12 
 
RAML Statement (Phase 1 Report, pg. 18): 
It is stated in Section 3.2.1 that wells MW-104 and MW-106 were not slug-tested since 
recoveries were very slow, and the wells had not yet recovered fully from their 
development. However, they will be slug-tested in the Phase 2 program. 
 
DRC Comment: 
The DRC accepts the postponement of slug testing for these two wells until the Phase 2 field 
program is implemented. 
 
RAML Response to Comment 12 
Wells MW-104 and MW-106 were slug tested during Phase 2, from August 19 to 
September 22, 2013 (Section 2.5.1).   
 
 
COMMENT 13 
 
RAML Statement (Phase 1 Report, pg. 18): 
Section 3.2.1 speaks of "arithmetic mean values of estimated horizontal K values" and states 
that "estimated horizontal K values considered anomalous were not included in the mean 
value." 
 
DRC Comment: 
Please provide examples of anomalous K values not having been included in calculations of 
the mean values and justify their lack of inclusion. 
 
RAML Response to Comment 13 
At several wells, one or more of the estimated K values were not used to calculate the 
arithmetic mean.  Estimated K was omitted when an anomalous water level response was 
observed during slug testing or when the measured data was observed to be outside of the 
normalized head range for matching results to type curve solutions (Table 5).  In some cases, 
measured data were not analyzed because the water level response measurement was 
interrupted during the test; the datalogger was inadvertently moved as the slug was deployed 
or retrieved.  Overall, the results of the slug test program provided sufficiently representative 
hydraulic conductivity data to achieve the SSA objectives.  
 
 
COMMENT 14 
 
RAML Statement (Phase 1 Report, pg. 19): 
It is stated in Section 3.2.1 that "Estimated horizontal K values from the slug tests for the 
BCA ranged from 0.02 ft/d at well MW-5 to 360 ft/d at well MW-13 (Figure 8, Phase 1 
report)." 
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DRC Comment: 
There is good reason to believe that the K value of the aquifer proximate to Well MW-105 
is greater than that indicated in the range given in the statement above.  As indicated in 
Table 3 (Phase 1 Report), slug-test data for Well MW-13 were able to be evaluated so as to 
provide a hydraulic conductivity value (i.e., 360 ft/d), so apparently the water level 
response in that well was not "too fast to analyze".  However, it is said of the slug-test data 
for Well MW-105 that these data were not evaluated since the water level response in that 
well is said to have been "too fast to analyze."  This implies that the hydraulic conductivity 
of the aquifer proximate to Well MW-105 was likely greater than 360 ft/d, the hydraulic 
conductivity of the aquifer proximate to Well MW-13.  Please discuss this when presenting 
a range of hydraulic conductivity values. 
 
RAML Response to Comment 14 
Slug testing data from well MW-13 were re-analyzed and horizontal K was estimated at a 
value of 421 ft/day (Section 3.2.1, Table 5).  The range of values reported in Section 3.2.1 
represents only the values derived from slug testing analysis.  Based on the near instantaneous 
water level recovery during slug testing, it is likely that horizontal K proximate to MW-105 is 
greater than 421 ft/day. 
 
 
COMMENT 15 
 
RAML Statement (Phase 1 Report, pg. 25): 
It is stated under the heading Trace Metals that "the character of the shale in the Jmb 
encountered near the bottom of the MW-103 borehole is similar to that encountered at  
MW-102DB, which had a very low estimated horizontal and vertical K based on laboratory 
tests (on the order of 10-5  ft/d)." · 
 
DRC Comment: 
Please revise and clarify the statement above to indicate the heterogeneity in the Jmb at this 
location.  Only a small portion of the Jmb encountered at MW-102DB had low vertical and 
horizontal hydraulic conductivity (K) values measured on the order of 10-5 ft/d.  The rest of 
the Jmb tested had, by comparison, relatively high measured K values.  The statement 
above, however, fails to make this important distinction. 
 
Use of the phrase "that encountered at MW-102DB" does not clarify the meaning of the 
statement, since it is unclear as to whether the term "that" refers simply to "shale", or to 
"shale in the Jmb encountered near the bottom of the MW-103 borehole."  If the reference 
is to Jmb shale, or shale in general, then the statement quoted above is potentially 
misleading, since some of the Jmb shale in the core from MW-102DB had 
laboratory-measured hydraulic conductivities four orders of magnitude greater than  
10-5 ft/d. 
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If, on the other hand, the reference is to "shale in the Jmb encountered near the bottom of 
the MW-103 borehole", then that comparison is irrelevant.  This is because Jmb shale at 
the bottom of different boreholes in the area could arbitrarily be at different depths and 
could consist of different types of rock layers having different hydraulic characteristics. The 
rock in the Jmb is highly heterogeneous in places.  The depths of boreholes in Jmb in the 
local area are somewhat arbitrary, and the character of the rock at the bottom of one 
particular borehole may have little or nothing to do with the character of rock at the base of 
another Jmb borehole in the area.  Thus, there is no basis for hydraulic comparison among 
different boreholes or wells related to "shale in the Jmb encountered near the bottom of 
the" borehole. 
 
As demonstrated by slug testing (see Table 3 and Figure 9, Phase 1 Report), the screened 
portion of the Jmb encountered at MW-102DB (located at a different elevation interval than 
that associated with the sample tested in the laboratory as referenced in the statement) had 
an average hydraulic conductivity of 0.7 ft/day.  This is about five orders of magnitude 
greater than the low K value for shale proximate to MW-102DB that is reported in the 
statement quoted above.  This is vital to understand, since such a relatively high K value in 
the Jmb could and would potentially permit on a local basis both vertical and lateral 
components of flow in rock beneath or into the conventionally identified aquifer.  For areas 
north, west or northwest of MW-102DB, the DRC has concerns that groundwater may 
potentially be flowing through and crossing past the BCF "dry zone" of the anticline 
through the underlying Jmb. 
 
Thus, there is the potential for a casual reader to be misled when reading the statement in 
the report, since, without appropriate context, the statement seems to imply that the Jmb 
shale "encountered at MW-102DB had a very low estimated horizontal and vertical K," 
whereas, in reality, the upper portion of the Jmb appears to have a relatively high 
horizontal K values, i.e., four to five orders of magnitude greater that referenced in the 
quoted statement above.  This K value is similar to or even greater than that of the 
overlying aquifer.  Since an understanding of the nature and character of the fractured Jmb 
shale in this well may be critical to understanding contaminant fate and transport in this 
area, it is important to clarify the meaning of the statement above, and to place it in proper 
context, for the technical or regulatory reader. Please do that. 
 
RAML Response to Comment 15 
During Phase 2 of the SSA, additional core samples were collected from the Jmb and 
submitted for laboratory analysis to further characterize lithologic and hydraulic properties 
of the Jmb across the Site (Section 3.2.2, Table 7, and Appendix C).  Wells MW-110 and 
MW-11 were also installed to further characterize water quality and hydraulic conductivities 
in the BBM beneath the BCA dry zone.  An evaluation of the additional BBM 
characterization is presented in the CSM (Appendix J). 
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COMMENT 16 
 
RAML Statement (Phase 1 Report, pg. 27): 
Visual inspection of the Phase 1 groundwater quality data included in Table 7 (Phase 1 
Report) indicates that all three sampling methods provide comparable analytical results.  
These results indicate that the no purge method using the HydraSleeve and minimal purge 
low-flow method resulted in groundwater quality data comparable to groundwater samples 
collected using the traditional volume-based purge method.  These results suggest that all 
three sampling methods would be adequate for compliance monitoring. 
 
DRC Comment: 
The DRC agrees that analytical results from the three different sampling methods as shown 
in Table 7 (Phase 1 Report) generally appear to be relatively consistent in the case of 
dissolved metal constituents.  An exception occurs in the case of sampling groundwater 
from the Jmb Well MW-102DB, as is discussed elsewhere in this review, and as is discussed 
in several places in the [Phase 1] Report.  The anomalous results appear likely to be the 
consequence of pulling down groundwater from the overlying plume in connection with 
traditional Purge-Based Sampling.  This sampling approach appears to have resulted in 
reported uranium concentrations, for example, being 274 times the values obtained using 
Low-Flow Sampling or HydraSleeve Sampling. 
 
On the other hand, analytical results for site wells differ greatly, and do not appear to be 
consistent, for the field parameters turbidity, dissolved oxygen (DO), and oxidation-
reduction potential (ORP).  This is shown in the attached Figures 1, 2 and 3 (for 
HydraSleeve Sampling) and Figures 4, 5 and 6 (for Low-Flow Sampling) in this review.  
This finding, by itself, does not support the contentions expressed as generalities in the 
current version of the Report that all three sampling approaches yield "comparable 
analytical results" and that "these results suggest that all three sampling methods would be 
adequate for compliance monitoring." 
 
The discrepancies found for these field parameters, on the other hand, are likely functions 
of impacts of purging on concentrations of either particles or dissolved gases in the wells, 
and also of differences in elevation of measured parameters when different sampling 
approaches were used during field sampling.  It is not clear from these studies that the 
Traditional Purge-Based Sampling method necessarily provides the most representative 
samples of groundwater in the aquifer, although that might indeed be the case.  With 
HydraSleeve and Low-Flow Sampling, samples during field testing are said to have been 
obtained at a mid-screen depth, whereas samples collected using the Traditional Purge- 
Based Sampling appear to have been obtained from near the top of the water column 
(within 3-5 feet; see the Phase 1 Plan). This difference in vertical location of sampling in 
the different approaches may give different results, particularly for long saturated portions 
of screens (e.g., 30 to 70 feet long). 
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Notwithstanding the DRC concerns about the field parameters, the dissolved metals values 
seem to be consistent and comparable between different types of sampling approaches.  An 
example is shown in this review's Figure 7.  It shows uranium concentrations for samples 
obtained via Low-Flow Sampling plotted against concentrations for samples from the same 
wells obtained via Traditional Purge-Based Sampling. Similar results are obtained when 
comparing HydraSleeve Sampling with Traditional Purge-Based Sampling. 
 
Please justify the Report's  characterization of this project's sample results using different 
sampling methods as being consistent and comparable, when, in the case of turbidity, DO 
and ORP, the sample results appear to be inconsistent and incomparable. 
 
RAML Response to Comment 16 
To be conservative, the maximum concentrations for common constituents and trace metals 
reported in wells by any method from any of the four comprehensive events were used for site 
characterization purposes (Table 11, Figures 13 through 18). 
 
Review of the groundwater quality data from the comprehensive events indicates that all three 
sampling methods provide generally comparable laboratory analytical results.  Additional 
analyses of the comparability and representativeness of field and laboratory water quality data 
from all sampling methods will be completed for the revised groundwater monitoring plan, 
which will be developed after new ACLs are approved by DRC.  It is important to view the 
groundwater quality data in the context of the investigation objectives.  The primary objectives 
of the investigation are to sufficiently delineate the extent of contaminants of concern (COCs) 
in groundwater, and to sufficiently characterize the fate and transport of COCs in groundwater 
in the vicinity of the Site, in order to refine the CSM, develop a new groundwater model, and 
develop new compliance concentrations.  The primary COC is uranium.  Given the objectives, 
the primary goal of assessing a variety of groundwater sampling methods is to identify 
methods that provide representative concentrations of uranium (and other COCs) in 
groundwater.  The laboratory results for uranium for all sampling methods are sufficiently 
comparable on a practicable level to presume that all of the results are equally representative 
of groundwater quality conditions at the Site, and therefore, all of the results are adequate and 
useful to meet project objectives.          
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APPENDIX B 
 

SUMMARY OF WELL INSTALLATION METHODS,  
WELL SCHEMATICS AND LITHOLOGIC LOGS 
RIO ALGOM MINING LLC, LISBON FACILITY 

 

 

A total of 27 new monitor wells were installed in 2012 and 2013 during the two-phased 

Supplemental Site Assessment (SSA) field program conducted at Rio Algom Mining LLC’s 

Lisbon Facility (Site) (Figure 4).  As part of Phase 1 of the SSA, eight monitor wells were 

installed on the Site during the period from September 9 to October 31, 2012.  The remaining 

19 monitor wells were installed on Bureau of Land Management (BLM) land west and south of 

the Site, during Phase 2 of the SSA from August 20 to October 11, 2013.  The wells were 

designed and constructed in compliance with UAC R317-6-6.3(I)(6), the Utah Division of 

Water Rights Standards (R655-4 UAC), and the Resource Conservation and Recovery Act 

guidance document entitled Ground Water Monitoring Technical Enforcement Guidance 

Document (U.S. Environmental Protection Agency, 1986).  Well construction activities were 

generally conducted in accordance with procedures described in the approved Phase 1 and 

Phase 2 work plans.  Modifications to the work plans due to unexpected field conditions were 

discussed and approved by Utah Department of Environmental Quality, Division of Radiation 

Control (DRC) prior to implementation. 

 

Twenty-one monitor wells were completed with screens in the Burro Canyon Aquifer 

hydrostratigraphic unit (BCA) within the Burro Canyon Formation (Kbc) and are designated 

as BCA wells.  Five wells were completed with screens in the Brushy Basin Member (Jmb) 

of the Morrison Formation, within the Brushy Basin Member hydrostratigraphic unit (BBM), 

and are designated BBM wells.  One well was installed south of the Lisbon Fault (LF) and 

screened in the Chinle Formation (TRc).  The general objectives of the new wells are 

summarized below: 
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 BCA wells MW-101, MW-102, MW-104, MW-105, MW-108, MW-109,  

MW-114, MW-116, MW-118, MW-119, MW-120, and MW-122 were completed 

to fully penetrate the BCA.   

 BCA wells MW-107S and MW-107D were completed as companion wells, to 

fully penetrate the BCA with isolated shallow and deep screens at a single 

location. 

 BCA wells MW-100, MW-112, MW-113, MW-115S, MW-115M, MW-117S, 

and MW-117M were completed as companion wells to existing wells, to screen 

the saturated portion of the BCA not screened by the existing companion well. 

 BBM wells MW-103, MW-106, MW-110 and MW-111 were completed in the 

upper 30 to 50 feet of the Jmb to characterize groundwater conditions in the 

BBM.   

 BBM well MW-102DB was screened in the BBM beneath BCA. 

 Well MW-121 was installed to characterize groundwater conditions south of the 

LF.  Boring B-2 was advanced south of the LF, but was not completed as a 

monitor well.  

 

Drilling was conducted by State of Utah licensed well drillers Boart Longyear 

(Phase 1) and National EWP (Phase 2), using reverse-circulation and conventional air drilling 

methods.  Drilling and well construction activities were directed in the field by qualified 

Montgomery & Associates (M&A) hydrogeologists and completed under the supervision of an 

M&A Professional Geologist, licensed in the State of Utah.  During drilling operations, the 

on-site M&A hydrogeologists obtained cuttings samples at minimally 10-foot depth intervals 

and maintained continuous lithologic logs of the subsurface materials encountered in each of 

the boreholes.  Additionally, seven borehole locations were sampled continuously using 

coring methods.   

 

The monitor well borings were generally drilled and constructed in a similar manner 

during each program phase, although specific adaptations were made on a well-by-well basis 
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to accommodate local hydrogeologic conditions.  During Phase 1, temporary steel surface 

casing was advanced at each drilling location using a casing hammer and seated into 

competent bedrock.  The boreholes were further advanced to total depth with an air hammer 

bit.  The temporary steel casing was removed during well construction as the annular well 

materials were placed.   

 

During Phase 2, at the majority of locations, boreholes were advanced approximately 

5 feet into competent bedrock using a tri-cone bit.  After permanent steel surface casing was 

cemented in place, the boreholes were further advanced to total depth with an air hammer bit.  

At several boring locations near the fault zone, where incompetent sandstone was encountered 

during coring or was suspected, the Symmetrix temporary casing advance method was used.  

Using this method, an 8-inch diameter casing shoe and locking pilot bit were advanced 

allowing temporary threaded steel casing to be installed to total borehole depth.  During well 

construction, the steel casing was removed as the annular well materials were placed 

simultaneously. 

 

During drilling, boreholes were monitored for water production at 10- to 20-foot 

increments.  At each increment, the boreholes were evacuated of drill water by airlifting and 

airlifting continued for a prescribed period of time to determine whether the borehole was 

producing water.  After total depth was reached at each location, boreholes were evacuated of 

drill water by airlifting.  In general, water levels were allowed to stabilize before wells were 

designed and constructed.  During Phase 1, injection water was used sparingly during drilling 

to aid in identifying the occurrence of the water table in each borehole.  During Phase 2, drill 

water was injected at a higher rate to mitigate dust generated during drilling as required by 

the BLM Right of Way (ROW) access agreement.   

 

All wells were constructed of flush-threaded, 4-inch diameter, schedule 40, PVC 

blank riser, machine-slotted well screen, and end caps.  Well screen with horizontal 

0.010-inch slots was used for wells installed during Phase 1 and for wells MW-121 and  
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MW-122 installed during Phase 2.  Well screen with horizontal 0.020-inch slots was used at 

all other wells installed during Phase 2.  All new wells were completed with lockable, 8-inch 

diameter, steel, above-grade monuments, set into four by four-foot concrete pads.   

 

Schematic diagrams of the 27 monitor wells and 1 abandoned boring are presented on 

Figures B-1 through B-28.  Detailed lithologic logs are provided in Figures B-29 through 

B-57.  Drilling and well installation activities are described in the following sections. 

 

 

FULLY PENETRATING BURRO CANYON AQUIFER MONITOR WELLS 
 

Monitor wells MW-101, MW-102, MW-104, MW-105, MW-108, MW-109,  

MW-114, MW-118, MW-119, MW-120, and MW-122 were completed as fully penetrating 

BCA water table wells, screened across the entire saturated thickness of the aquifer.   

MW-116 was installed adjacent to the LF as a BCA water table well.  Monitor well MW-118 

was originally proposed as a companion well to existing well RL-6, to screen the lower 

saturated portion of the BCA.  However, RL-6 extends only 4 feet into the BCA and contains 

an insufficient amount of water for representative sample collection.  MW-118 was 

completed as a fully penetrating BCA water table well and replaces RL-6. 

 

At MW-101, MW-102, MW-104, and MW-105, 10-inch diameter temporary surface 

casing was advanced to competent bedrock and the boreholes were further advanced using an 

8 ⅝-inch diameter air hammer bit.  The MW-108, MW-109, MW-114, MW-116, MW-119, 

MW-120, and MW-122 boreholes were advanced approximately 5 feet into competent 

bedrock using a 12 ¼-inch diameter tri-cone bit.  Eight-inch diameter steel surface casing 

was cemented in place and the boreholes were further advanced to total depth using an 8-inch 

diameter air hammer bit.  The MW-118 borehole was advanced using an 8-inch diameter 

Symmetrix casing shoe and locking hammer bit, and temporary steel casing.  Drilling 

characteristics and specific well construction details for each BCA well are described below. 
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MW-101:  The MW-101 borehole was advanced to a depth of 165 feet below ground 

surface (bgs), approximately five feet below the Kbc/Jmb contact.  Unconsolidated 

Quaternary eolian and alluvial sediments (Qea) consisting primarily of silty sand were 

encountered from ground surface to approximately 5 feet bgs.  From 5 to 160 feet bgs, Kbc 

was encountered and primarily consisted of well-lithified, fine-grained sandstone with minor 

layers of siltstone and limestone in the upper portion of the sequence.  Green to red 

homogeneous Jmb shale was encountered from 160 to 165 feet bgs.   

 

The occurrence of groundwater was not evident during drilling.  However, after the 

borehole was advanced to total depth, the water table stabilized at approximately 149 feet bgs 

within a 24-hour period.   

 

Monitor well MW-101 was screened from 139 to 159 feet bgs, with the screened 

interval extending from just above the Kbc/Jmb contact.  From bottom to top, the annular 

space of the MW-101 borehole was back filled with coated bentonite pellets from total depth 

to the contact at 160 feet bgs, a silica sand filter pack extending 5 feet above the screened 

interval, a 2-foot thick layer of fine-grained transitional sand above the filter pack, a 

bentonite grout surface seal to 4 feet bgs, and concrete to ground surface. 

 

MW-102:  The MW-102 borehole was advanced to a depth of 141 feet bgs, 

approximately five feet below the Kbc/Jmb contact.  Kbc was encountered from ground 

surface to 136 feet bgs, and comprised interbedded limestone and siltstone to 25 feet bgs, 

underlain by well-lithified, fine-grained sandstone with minor lenses of interbedded siltstone.  

Green to red homogeneous Jmb shale was encountered from 136 to 141 feet bgs.   

 

The occurrence of groundwater was not evident during drilling.  After the borehole 

was advanced to total depth, the water table stabilized at approximately 124 feet bgs within a 

24-hour period. 
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Monitor well MW-102 was screened from 116 to 136 feet bgs, with the screened 

interval extending from the Kbc/Jmb contact.  From bottom to top, the annular space of the 

MW-102 borehole was back filled with coated bentonite pellets from total depth to the 

contact at 136 feet bgs, a silica sand filter pack extending 4 feet above the screened interval, 

a 3-foot thick layer of fine-grained transitional sand above the filter pack, a bentonite grout 

surface seal to 3 feet bgs, and concrete to ground surface. 

 

MW-104:  In the MW-104 borehole, Kbc consisting of well-lithified, fine-grained 

sandstone was encountered from ground surface to approximately 99 feet bgs, underlain by 

Jmb shale.  After the Kbc/Jmb contact was reached, the borehole was monitored for water 

production by airlifting.  No evidence of groundwater was observed, and the borehole was 

advanced into the Jmb with the intention of constructing a BBM monitor well.  Green to red 

Jmb shale was encountered from 99 feet bgs to total depth of 232 feet bgs.  During continued 

drilling, the borehole was advanced without injection water to aid in identifying the first 

occurrence of the water table.  Evidence of groundwater was not observed and airlifting 

yielded no water production at total depth.  However, wet mud on the sounder measuring 

tape indicated that the borehole sidewalls were wet across the entire interval from 

approximately 97 to 232 feet bgs.  The borehole was left open and monitored periodically for 

water level.  After a period of 24 days, water level in the borehole rose to 121 feet bgs.  

Water level had not yet stabilized and wet mud on the sounder tape indicated that formation 

water was present in the Kbc several feet above the Kbc/Jmb contact.  A decision was made 

to partially backfill the borehole and complete well MW-104 as a BCA well.  Prior to 

backfilling and well construction, the water that had accumulated in the borehole was 

evacuated.   

 

Monitor well MW-104 was screened from 68.5 to 98.5 feet bgs, with the screened 

interval extending from just above the Kbc/Jmb contact.  Because the saturated thickness 

appeared to be small at this location, a 10-foot blank sump was installed below the screen to 
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provide a greater volume of water for future sample collection.  From bottom to top, the 

annular space of the MW-104 borehole was back filled with hydrated bentonite chips from 

total depth to 110 feet bgs, coated bentonite pellets from 110 feet bgs to the Kbc/Jmb contact 

at 99 feet bgs, a silica sand filter pack extending 4 feet above the screened interval, a 3-foot 

thick layer of fine-grained transitional sand above the filter pack, a bentonite grout surface 

seal to 2 feet bgs, and concrete to ground surface.   

 

MW-105:  The MW-105 borehole was advanced to a depth of 141 feet bgs, 

approximately six feet below the Kbc/Jmb contact.  Unconsolidated Qea consisting primarily 

of silty sand was encountered from land surface to approximately 10 feet bgs.  From 10 to 

135 feet bgs, Kbc was encountered and primarily consisted of well-lithified, fine-grained 

sandstone with a coarse sandstone to conglomerate layer from 120 to 135 feet bgs.  Green to 

red homogeneous Jmb shale was encountered from 135 to 141 feet bgs.   

 

The borehole began producing a measureable amount of groundwater at 

approximately 80 feet bgs.  The borehole produced approximately 20 gallons per minute 

(gpm) at total depth.  The water table stabilized in the borehole at approximately 75 feet bgs 

prior to well construction 

 

Monitor well MW-105 was screened from 64.5 to 134.5 feet bgs, with the screened 

interval extending from just above the Kbc/Jmb contact.  From bottom to top, the annular 

space of the MW-105 borehole was back filled with coated bentonite pellets from total depth 

to the contact at 135 feet bgs, a silica sand filter pack extending 5 feet above the screened 

interval, a 3-foot thick layer of fine-grained transitional sand above the filter pack, a 

bentonite grout surface seal to 3 feet bgs, and concrete to ground surface. 

 

MW-108:  The MW-108 borehole was initially advanced to a depth of 20 feet bgs 

and 8-inch diameter permanent steel surface casing was cemented in place.  The borehole 

was further advanced to a depth of 174 feet bgs, approximately 6 feet below the Kbc/Jmb 
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contact.  Unconsolidated Qea consisting primarily of silty sand was encountered from ground 

surface to approximately 11 feet bgs.  Kbc was encountered from ground surface to 168 feet 

bgs, and primarily consisted of moderately- to well-lithified, fine-grained sandstone, with 

layers of siltstone and reddish brown shale from 22 to 42 feet bgs and from 83 to 85 feet bgs.  

Greenish blue to reddish brown homogeneous Jmb shale was encountered from 168 to 

174 feet bgs.   

 

Beginning at a depth of 60 feet bgs, the MW-108 borehole was monitored for water 

production by airlifting at 10-foot increments.  The borehole began producing a measureable 

amount of groundwater at 100 feet bgs, producing less than 1 gpm.  Water production 

increased significantly as the borehole was advanced, and the borehole produced 

approximately 40 gpm at total depth.  Within one hour of final airlifting, the water table 

stabilized in the borehole at approximately 26 feet bgs.  Water production monitoring 

indicated that the aquifer is confined at this location, most likely by the fine-grained siltstone 

layers identified above 85 feet bgs.  Based on the observed groundwater conditions, the well 

was designed to screen the interval below the suspected low-permeability confining layer.   

 

Monitor well MW-108 was screened from 88 to 168 feet bgs, with the screened 

interval extending from the Kbc/Jmb contact to just below the fine-grained siltstone layer at 

85 feet bgs.  From bottom to top, the annular space of the borehole was back filled with 

coated bentonite pellets from total depth to the contact at 168 feet bgs, a silica sand filter 

pack extending 5 feet above the screened interval, a 6-foot thick layer of hydrated bentonite 

chips above the filter pack, and a bentonite grout surface seal to ground surface. 

 

MW-109:  Prior to well drilling at the MW-109 drilling location, a 5-inch diameter 

(PQ) corehole was advanced to obtain continuous core samples and characterize lithology at 

the crest of the Lisbon Valley Anticline (LVA).  The corehole was advanced to a depth of 

160 feet bgs, approximately six feet below the Kbc/Jmb contact.  Unconsolidated Qea 

consisting primarily of silty sand was encountered from ground surface to approximately 
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3 feet bgs.  From 3 to 154 feet bgs, Kbc was encountered and primarily consisted of  

well-lithified, fine-grained sandstone with conglomerate layers in the lower portion of the 

sequence.  Reddish brown homogeneous Jmb shale was encountered from 154 to 160 feet 

bgs.  The MW-109 well borehole was installed within 10 feet of the coring location.  After 

8-inch diameter permanent steel surface casing was cemented in place to 12 feet bgs, the 

borehole was further advanced to a depth of 155 feet bgs, approximately one foot below the 

Kbc/Jmb contact.   

 

The occurrence of groundwater was not evident during drilling.  After drill water was 

evacuated by airlifting, the borehole produced approximately 1 gpm at total depth.  The water 

table stabilized in the borehole at approximately 135 feet bgs within a 12-hour period 

(overnight) prior to well construction.   

 

Monitor well MW-109 was screened from 124 to 154 feet bgs, with the screened 

interval extending from the Kbc/Jmb contact.  From bottom to top, the annular space of the 

borehole was back filled with coated bentonite pellets from total depth to the contact at 

154 feet bgs, a silica sand filter pack extending 5 feet above the screened interval, a 7-foot 

thick layer of hydrated bentonite chips above the filter pack, and a bentonite grout surface 

seal to ground surface.  

 

MW-114:  The MW-114 borehole was initially advanced to a depth of 25 feet bgs 

and 8-inch diameter permanent steel surface casing was cemented in place.  The borehole 

was further advanced to a depth of 204 feet bgs, approximately 6 feet below the Kbc/Jmb 

contact.  Unconsolidated Qea consisting primarily of silty sand was encountered from ground 

surface to approximately 22 feet bgs.  From 22 to 198 feet bgs, Kbc was encountered and 

primarily consisted of well-lithified, fine- to medium-grained sandstone with minor layers of 

siltstone and limestone in the upper portion of the sequence.  Greenish blue to reddish brown 

homogeneous Jmb shale was encountered from 198 to 204 feet bgs.   
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The borehole began producing a measureable amount of groundwater at 

approximately 70 feet bgs.  The borehole produced approximately 20 gpm at total depth.  

The water table stabilized in the borehole at approximately 58 feet bgs prior to well 

construction.  

 

Monitor well MW-114 was screened from 48 to 198 feet bgs, with the screened 

interval extending from the Kbc/Jmb contact.  From bottom to top, the annular space of the 

borehole was back filled with coated bentonite pellets from total depth to the contact at 

198 feet bgs, a silica sand filter pack extending 6 feet above the screened interval, a 4-foot 

thick layer of hydrated bentonite chips above the filter pack, and a bentonite grout surface 

seal to ground surface.  

 

MW-116:  The MW-116 drill site was selected to characterize groundwater 

conditions in close proximity to the LF normal fault.  Prior to well drilling, a PQ corehole 

was advanced and core samples were obtained to characterize fault zone geology in this area 

and to determine the location of the boring relative to the LF.  Unconsolidated Qea consisting 

primarily of silty sand was encountered from ground surface to approximately 11 feet bgs, 

underlain by weakly- to moderately-lithified, interbedded fine-grained sandstone and 

siltstone to 33 feet bgs.  Interbedded layers of gray shale, siltstone, and sandstone were 

encountered from 33 to 58 feet bgs.  The lithology encountered in the upper sequence at the 

MW-116 location differed significantly from the Kbc lithology observed in nearby borings.  

Based on the occurrence of carbonized fossil wood from 33 to 38 feet bgs, characteristic of 

TRc, a determination was made in the field that the boring had penetrated the footwall of the 

LF normal fault plane.  The corehole was terminated at 58 feet bgs.   

 

Based on field observations, well MW-116 was expected to be screened in the TRc, 

within the footwall formation on the south side of the LF.  The MW-116 well borehole was 

installed within 10 feet of the coring location.  After 8-inch diameter permanent steel surface 

casing was cemented in place to 20 feet bgs, the borehole was further advanced to a depth of 



11 
 

123 feet bgs.  The lithology encountered from ground surface to 58 feet bgs was similar to 

that observed in the corehole.  Interbedded siltstone and fine-grained sandstone was 

encountered from 58 to 83 feet bgs, underlain by clayey shale from 83 to 96 feet bgs, 

interbedded fine- to medium-grained sandstone and siltstone from 96 to 110 feet bgs, and 

siltstone to 123 feet bgs.  

 

Beginning at a depth of 80 feet bgs, the MW-116 well borehole was monitored for 

water production by airlifting at 10-foot increments.  Groundwater was first observed at 

100 feet bgs, with the borehole producing less than 1 gpm.  At total depth, the borehole 

produced approximately 5 gpm.  Within one hour of final airlifting, the water table stabilized 

in the borehole at approximately 85 feet bgs.  Based on the observed groundwater conditions, 

the well was designed to screen the interval below the low-permeability layer identified from 

83 to 96 feet bgs. 

 

Monitor well MW-116 was screened from 102 to 122 feet bgs.  From bottom to top, 

the annular space of the borehole was back filled with a silica sand filter pack extending 

5 feet above the screened interval, a 5-foot thick layer of hydrated bentonite chips above the 

filter pack, and a bentonite grout surface seal to ground surface.  

 

Following the completion of monitor well MW-116, the MW-121 borehole was 

advanced approximately 1,000 feet to the south, in a location known to be south of the LF.  

In the MW-121 borehole, TRc was encountered from 164 to 203 feet bgs and consisted of 

greenish gray to reddish brown thinly laminated shale.  Based on lithology encountered in the 

MW-121 borehole, the cuttings from the MW-116 borehole were re-examined.  It was 

concluded that the MW-116 borehole was advanced into Kbc in close proximity to the LF 

and the borehole did not penetrate the fault plane.  MW-116 is screened in Kbc on the north 

side of the LF.   

 



12 
 

MW-118:  As proposed in the Phase 2 work plan, the MW-118 borehole was 

advanced adjacent to existing well RL-6 to determine if RL-6 is screened in a perched water 

zone or the regional groundwater.  Existing monitor well RL-6 was completed to a depth of 

17 feet bgs, and contains approximately 4 feet of water.  A description of the lithology 

encountered during installation is not available and the rationale for the shallow construction 

is unknown.  The findings of exploratory borehole would determine the MW-118 well 

design, based on whether or not a “perching unit” was encountered. 

 

Prior to well drilling at the MW-118 location, a PQ corehole was advanced to obtain 

undisturbed samples for detailed lithologic characterization.  The corehole was advanced to a 

depth of 78 feet bgs, approximately 13 feet below the Kbc/Jmb contact.  Unconsolidated Qea 

consisting primarily of silty sand was encountered from ground surface to approximately 

12 feet bgs.  Kbc was encountered from 12 to 65 feet bgs and consisted of alternating layers 

of fine- to medium-grained unconsolidated sand, weathered and poorly-lithified sandstone, 

and well-lithified sandstone.  Greenish blue homogeneous Jmb shale was encountered from 

65 to 78 feet bgs.  Suspected perching units were not identified in the Kbc core samples from 

12 to 65 feet bgs.  Based on the corehole lithology, RL-6 is installed in the BCA.  The 

incompetent sandstone observed in the core samples indicates sloughing conditions may have 

prevented deeper well construction. 

 

To maintain borehole stability during drilling and well construction, the MW-118 

well borehole was advanced to total depth using the Symmetrix drilling method.  The well 

borehole was installed within 10 feet of the coring location, and was advanced to a depth of 

69 feet bgs, approximately four feet below the Kbc/Jmb contact.  During drilling, the  

MW-118 borehole began producing a measureable amount of groundwater at approximately 

15 feet bgs.  At total depth, the borehole produced approximately 5 gpm.  The water table 

stabilized in the borehole at approximately 15 feet bgs prior to well construction.   
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Because RL-6 is shallow and contains an insufficient amount of water for 

representative sample collection, MW-118 was completed as a fully penetrating BCA water 

table well, screened across the entire saturated thickness of the aquifer.  Monitor well  

MW-118 was screened from 10 to 65 feet bgs, with the screened interval extending from the 

Kbc/Jmb contact.  From bottom to top, the annular space of the borehole was back filled with 

coated bentonite pellets from total depth to the contact at 65 feet bgs, a silica sand filter pack 

extending 2 feet above the screened interval, a 3-foot thick layer of hydrated bentonite chips 

above the filter pack, and a bentonite grout surface seal to ground surface.  

 

MW-119:  The MW-119 borehole was initially advanced to a depth of 17 feet bgs 

and 8-inch diameter permanent steel surface casing was cemented in place.  The borehole 

was further advanced to a depth of 104 feet bgs, approximately 31 feet below the Kbc/Jmb 

contact.  Unconsolidated Qea consisting primarily of silty sand was encountered from ground 

surface to approximately 5 feet bgs.  From 5 to 73 feet bgs, Kbc was encountered and 

primarily consisted of moderately-lithified, fine- to medium-grained sandstone with minor 

interbedded siltstone layers.  Reddish brown homogeneous Jmb shale was encountered from 

73 to 104 feet bgs.  

 

The occurrence of groundwater was not evident during drilling.  However, after the 

borehole was advanced to the Kbc/Jmb contact at 73 feet bgs, drill water was evacuated by 

airlifting and the water table stabilized at approximately 70 feet bgs within a 12-hour period 

(overnight).  Because the BCA saturated thickness appeared to be small at this location, the 

borehole was further advanced into the Jmb to accommodate a blank sump below the 

screened interval to provide a greater volume of water for future sample collection. 

 

Monitor well MW-119 was screened from 53 to 73 feet bgs, with the screened 

interval extending from the Kbc/Jmb contact.  A 15-foot blank sump was installed below the 

screened interval.  From bottom to top, the annular space of the borehole was back filled with 

coated bentonite pellets from total depth to 74 feet bgs, a silica sand filter pack extending 
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7 feet above the screened interval, a 3-foot thick layer of hydrated bentonite chips above the 

filter pack, and a bentonite grout surface seal to ground surface.   

 

MW-120:  The MW-120 borehole was initially advanced to a depth of 40 feet bgs 

and 8-inch diameter permanent steel surface casing was cemented in place.  The borehole 

was further advanced to a depth of 260 feet bgs, approximately 14 feet below the Kbc/Jmb 

contact.  Unconsolidated Qea consisting primarily of silty sand was encountered from ground 

surface to approximately 18 feet bgs.  From 18 to 246 feet bgs, Kbc was encountered and 

consisted of moderately- to well-lithified, fine-grained sandstone with interbedded layers of 

conglomerate and siltstone.  Greenish gray to reddish brown homogeneous Jmb shale was 

encountered from 246 to 260 feet bgs.   

 

The borehole began producing a measureable amount of groundwater at 

approximately 130 feet bgs.  The borehole produced approximately 20 gpm at total depth.  

The water table stabilized in the borehole at approximately 125 feet bgs prior to well 

construction.  

 

Monitor well MW-120 was screened from 115 to 245 feet bgs, with the screened 

interval extending from the Kbc/Jmb contact.  From bottom to top, the annular space of the 

borehole was back filled with coated bentonite pellets from total depth to the contact at 

245 feet bgs, a silica sand filter pack extending 6 feet above the screened interval, a 10-foot 

thick layer of hydrated bentonite chips above the filter pack, and a bentonite grout surface 

seal to ground surface.  

 

MW-122:  The MW-122 borehole was initially advanced to a depth of 10 feet bgs 

and 8-inch diameter permanent steel surface casing was cemented in place.  The borehole 

was further advanced to a depth of 203 feet bgs, approximately 7 feet below the Kbc/Jmb 

contact.  Kbc was encountered from ground surface to 195 feet bgs, and comprised 

moderately- to well-lithified, fine-grained sandstone with minor layers of interbedded 
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siltstone.  Jmb was encountered at 195 feet bgs and comprised yellowish gray to blue clay 

from 195 to 200 feet bgs, underlain by reddish brown homogeneous shale from 200 to 

203 feet bgs.   

 

The occurrence of groundwater was not evident during drilling.  At total depth, drill 

water was evacuated from the borehole by airlifting.  After a monitoring period of 12 hours, 

the borehole contained a small amount of water, but did not produce a measureable amount 

of water during airlifting.  A decision was made to build the well at the Kbc/Jmb contact, 

with the screened interval across the lower portion of the Kbc.   

 

Monitor well MW-122 was screened from 156 to 196 feet bgs, with the screened 

interval extending from the Kbc/Jmb contact.  From bottom to top, the annular space of the 

borehole was back filled with coated bentonite pellets from total depth to the contact at 

196 feet bgs, a silica sand filter pack extending 8 feet above the screened interval, a 10-foot 

thick layer of hydrated bentonite chips above the filter pack, and a bentonite grout surface 

seal to ground surface.  

 

 

COMPANION BURRO CANYON AQUIFER MONITOR WELLS 
 

Monitor wells MW-100, MW-112, MW-113, MW-115S, MW-115M, MW-117S, and 

MW-117M were completed as companion wells to existing wells, to screen the upper 

saturated portion of the BCA not screened by the existing companion well.  Monitor wells 

MW-107S and MW-107D were completed as new companion wells, to fully penetrate the 

BCA with isolated shallow and deep screens at a single location.   

 

After temporary surface casing was installed to bedrock, the MW-100 borehole was 

advanced to total depth using an 8 ⅝-inch diameter air hammer bit.  The MW-112,  

MW-113, and MW-115S boreholes were advanced approximately 5 feet into competent 
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bedrock using a 12 ¼-inch diameter tri-cone bit.  Eight-inch diameter steel surface casing 

was cemented in place, and the boreholes were further advanced to total depth using a 8-inch 

diameter air hammer bit.  The MW-107S, MW-107D, and MW-117S boreholes were 

advanced using an 8-inch diameter Symmetrix casing shoe and locking hammer bit, and 

temporary steel casing.  The MW-115M and MW-117M boreholes were advanced using a 

combination of the drilling methods.  The boreholes were initially advanced approximately 

5 feet into competent bedrock using a 19-inch diameter tri-cone bit.  Fourteen-inch diameter 

steel surface casing was cemented in place and the boreholes were further advanced using a 

10-inch diameter air hammer bit.  Because of sloughing conditions, the boreholes were  

re-entered with the 8-inch diameter Symmetrix bit and temporary casing to stabilize the 

boreholes for well construction.  Drilling characteristics and specific well construction details 

for each BCA companion well are described below. 

 

MW-100:  The MW-100 boring was advanced to a depth of 208 feet bgs, adjacent to 

existing monitor well LW-1.  Unconsolidated Qea consisting primarily of silty sand was 

encountered from ground surface to approximately 5 feet bgs.  Weakly- to well-lithified, 

interbedded, fine grained sandstone, shale, and siltstone of the Dakota Sandstone (Kd) were 

encountered from 5 to 70 feet bgs.  Kbc was encountered from 70 feet bgs to total depth of 

208 feet bgs and comprised siltstone and limestone underlain by moderately- to well-

lithified, fine- to coarse-grained sandstone, generally coarsening with depth.   

 

The borehole began producing a measureable amount of groundwater at 

approximately 170 feet bgs.  The borehole produced approximately 10 gpm at total depth.  

The water table stabilized in the borehole at approximately 145 feet bgs prior to well 

construction.  

 

Monitor well MW-100 was screened from 138 to 203 feet bgs, with the bottom of the 

screened interval approximately at the elevation of the top of the well screen in LW-1.  From 

bottom to top, the annular space of the MW-100 borehole was back filled with a silica sand 
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filter pack extending 5 feet above the screened interval, a 3-foot thick layer of fine-grained 

transitional sand above the filter pack, a bentonite grout surface seal to 4 feet bgs, and 

concrete to ground surface.   

 

MW-107S and MW-107D:  Prior to well drilling at the MW-107S and MW-107D 

drilling locations, a PQ corehole was advanced to characterize fault geology near the LF.  

The corehole was advanced to a depth of 85 feet bgs, approximately 5 feet below the 

Kbc/Jmb contact.  Unconsolidated Qea consisting primarily of silty sand was encountered 

from ground surface to approximately 5 feet bgs.  Kbc was encountered from 5 to 80 feet bgs 

and consisted of alternating layers of fine- to medium-grained unconsolidated sand, 

weathered and poorly-lithified sandstone, and well-lithified sandstone.  Greenish blue 

homogeneous Jmb shale was encountered from 80 to 85 feet bgs.  To maintain borehole 

stability during drilling and well construction, the MW-107S and MW-107D well boreholes 

were advanced to total depth using the Symmetrix drilling method.  The well boreholes were 

installed within 10 feet of the coring location.  The deeper MW-107D borehole was drilled 

first and advanced to a depth of 81 feet bgs, approximately one foot below the Kbc/Jmb 

contact.  The shallow MW-107S borehole was advanced to a depth of 61 feet bgs. 

 

The MW-107D borehole began producing a measureable amount of groundwater at 

approximately 60 feet bgs.  At total depth, the borehole produced approximately 8 gpm.  The 

water table stabilized in the borehole at approximately 50 feet bgs prior to well construction.  

The lower and upper screened intervals for MW-107D and MW-107S, respectively, were 

designed based on the static water level observed in the MW-107D borehole. 

 

Monitor well MW-107D was screened from 60 to 80 feet bgs, with the screened 

interval extending from the Kbc/Jmb contact.  From bottom to top, the annular space of the 

borehole was back filled with coated bentonite pellets from total depth to the contact at 

80 feet bgs, a silica sand filter pack extending 5 feet above the screened interval, a 6-foot 
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thick layer of hydrated bentonite chips above the filter pack, and a bentonite grout surface 

seal to ground surface.  

 

Monitor well MW-107S was screened from 30 to 60 feet bgs, with the bottom of the 

screened interval at the approximate elevation of the top of the MW-107D well screen.  From 

bottom to top, the annular space of the borehole was back filled with a silica sand filter pack 

extending 5 feet above the screened interval, a 5-foot thick layer of hydrated bentonite chips 

above the filter pack, and a bentonite grout surface seal to ground surface. 

 

MW-112:  The MW-112 borehole was advanced adjacent to existing monitor well 

ML-1.  The borehole was initially advanced to a depth of 20 feet bgs and 8-inch diameter 

permanent steel surface casing was cemented in place.  The borehole was further advanced to 

a depth of 143 feet bgs.  Unconsolidated Qea consisting primarily of silty sand was 

encountered from ground surface to approximately 15 feet bgs.  Kbc was encountered from 

15 to 143 feet bgs and comprised interbedded moderately- to well-lithified, sandstone, 

limestone, and siltstone to 40 feet bgs, underlain by fine-grained sandstone with minor layers 

of interbedded siltstone.   

 

The borehole began producing a measureable amount of groundwater at 

approximately 90 feet bgs.  At total depth, the borehole produced approximately 14 gpm.  

The water table stabilized in the borehole at approximately 44 feet bgs prior to well 

construction.  

 

Monitor well MW-112 was screened from 35 to 140 feet bgs, with the bottom of the 

screened interval approximately at the elevation of the top of the well screen in ML-1.  From 

bottom to top, the annular space of the borehole was back filled with a silica sand filter pack 

extending 5 feet above the screened interval, a 5-foot thick layer of hydrated bentonite chips 

above the filter pack, and a bentonite grout surface seal to ground surface.  
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MW-113:  The MW-113 borehole was advanced adjacent to existing monitor well 

EF-6.  The borehole was initially advanced to a depth of 18 feet bgs and 8-inch diameter 

permanent steel surface casing was cemented in place.  The borehole was further advanced to 

a depth of 105 feet bgs.  Unconsolidated Qea consisting primarily of silty sand was 

encountered from ground surface to approximately 11 feet bgs.  Kbc was encountered from 

11 to 105 feet bgs, and consisted primarily of weakly- to well-lithified, fine-grained 

sandstone with minor layers of limestone and siltstone in the upper portion of the sequence.   

 

The occurrence of groundwater was not evident during drilling.  After the borehole 

was advanced to total depth and drill water was evacuated by airlifting, the borehole 

produced approximately 2 gpm.  The water table stabilized in the borehole at approximately 

67 feet bgs prior to well construction. 

 

Monitor well MW-113 was screened from 58 to 103 feet bgs, with the bottom of the 

screened interval approximately at the elevation of the top of the well screen in EF-6.  From 

bottom to top, the annular space of the borehole was back filled with a silica sand filter pack 

extending 6 feet above the screened interval, a 5-foot thick layer of hydrated bentonite chips 

above the filter pack, and a bentonite grout surface seal to ground surface.  

 

MW-115S and MW-115M:  As proposed in the Phase 2 work plan, a borehole was 

advanced adjacent to existing well EF-8 for the installation of a single new companion well 

with a well screen spanning the entire upper portion of BCA saturated interval not screened 

by EF-8.  The borehole was initially advanced to a depth of 20 feet bgs and 8-inch diameter 

permanent steel surface casing was cemented in place.  The borehole was further advanced to 

the target depth of 218 feet bgs.  Unconsolidated Qea consisting primarily of silty sand was 

encountered from ground surface to approximately 17 feet bgs.  Kbc was encountered from 

17 to 218 feet bgs, and consisted primarily of moderately- to well-lithified, fine-grained 

sandstone from 17 to 40 feet bgs, underlain by interbedded moderately-lithified siltstone and 

sandstone from 40 to 130 feet bgs.  From 130 to 218 feet bgs, Kbc primarily consisted of 
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fine- to medium-grained, moderately-lithified sandstone interbedded with conglomerate.  

Significant fractures and voids were encountered from 130 to 218 feet bgs.   

 

After total depth was reached and the tooling was removed, the borehole sloughed 

and became obstructed at approximately 135 feet bgs.  Repeated attempts to clear the 

borehole with the air hammer were unsuccessful.  Use of the Symmetrix casing advance 

method to remove the slough and stabilize the borehole was prevented by the 8-inch diameter 

surface casing.  With DRC approval, the decision was made to complete a shallow monitor 

well, designated MW-115S, in the borehole above the sloughed zone, to screen the upper 

portion of the BCA.  A second intermediate well, designated MW-115M, would be installed 

with a screen spanning the interval between the MW-115S and EF-8 well screens.   

 

The MW-115S borehole began producing a measureable amount of groundwater at 

approximately 100 feet bgs.  At total depth of 218 feet bgs, the borehole produced 

approximately 25 gpm.  Prior to well construction, the water table stabilized in the borehole 

at approximately 75 feet bgs. 

 

Prior to MW-115S well construction, the lower portion of the borehole from 125 to 

218 feet bgs was abandoned.  The drill string was advanced to total depth and high solids 

bentonite grout was injected through the drill rods and bit as the tooling was retrieved.  

Monitor well MW-115S was constructed in the upper portion of the borehole, with a screened 

interval from 60 to 125 feet bgs.  From bottom to top, the upper annular space of the borehole 

was back filled with a silica sand filter pack from 125 to 50 feet bgs, a 10-foot thick layer of 

hydrated bentonite chips above the filter pack, and a bentonite grout surface seal to ground 

surface. 

 

The first attempt at MW-115M well installation was unsuccessful.  The first borehole 

was advanced approximately 45 feet north of the completed MW-115S well.  The borehole 

was initially advanced to a depth of 20 feet bgs and 14-inch diameter permanent steel surface 



21 
 

casing was cemented in place to accommodate the potential use of the Symmetrix drilling 

method.  The borehole was further advanced using a 10-inch diameter air hammer bit.  The 

lithology and groundwater conditions encountered were similar to those observed in the 

MW-115S borehole.  Kbc comprised interbedded, moderately-lithified, fine-grained 

sandstone and siltstone from 18 to 110 feet bgs, underlain by fractured, moderately-lithified, 

fine-grained sandstone to 160 feet bgs.  The borehole began producing a measureable amount 

of groundwater at approximately 100 feet bgs and water production increased with depth.  

When the MW-115M borehole reached a depth of 150 feet bgs, cuttings return and fluid 

circulation were lost.  At 155 feet bgs, groundwater began flowing from adjacent well 

MW-115S.  A decision was made to stop drilling at 160 feet bgs to prevent possible damage 

to well MW-115S.  The borehole was abandoned with high solids bentonite grout and capped 

with neat cement from 5 feet bgs to ground surface.   

 

A second MW-115M borehole was advanced approximately 45 feet south of well 

MW-115S.  To prevent potential groundwater flow from adjacent wells EF-8 and MW-115S 

during drilling, temporary 4-inch diameter rubber bell plugs, designed to expand and seal 

under pressure, were installed just above the screened intervals.  After 14-inch surface casing 

was installed to 20 feet bgs, the MW-115M borehole was further advanced using a 10-inch 

diameter air hammer bit to a depth of 225 feet bgs.  The lithology and groundwater 

conditions encountered were similar to those observed in the adjacent MW-115S borehole.  

To maintain borehole stability for well construction, Symmetrix temporary casing was 

advanced to total depth.  As the pilot bit and rods were removed, unconsolidated sand heaved 

into the temporary casing to a depth of 190 feet bgs.  The Symmetrix temporary casing was 

further advanced past the incompetent zone to a depth of 240 feet bgs.  Well-lithified 

sandstone, encountered from 230 to 240 feet bgs, prevented heaving sands from re-entering 

the temporary casing. 

 

Intermediate monitor well MW-115M was screened from 125 to 215 feet bgs, with 

the bottom of the screened interval approximately at the elevation of the top of the well 
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screen in EF-8.  Because the Symmetrix drilling method was used for the final drill pass and 

the borehole was advanced deeper than anticipated, a blank sump was required from 215 to 

240 feet bgs.  Using the Symmetrix method, the well casing is lowered into the temporary 

steel casing and rests on the bottom of the borehole as the temporary casing is retrieved and 

annular materials are placed.  Heaving sands prevented the retrieval of the temporary casing 

and placement of annular materials before the well casing was placed, and the blank section 

was required to achieve the desired screened interval depth.  From bottom to top, the annular 

space of the borehole was back filled with a silica sand filter pack extending 10 feet above 

the screened interval, a 23-foot thick layer of hydrated bentonite chips above the filter pack, 

and a bentonite grout surface seal to ground surface.  

 

MW-117S and MW-117M:  The Phase 2 work plan proposed the installation of two 

companion wells adjacent to existing well EF-3A.  One new well was proposed to screen the 

upper saturated portion of the BCA not screened by well EF-3A.  The second new well was 

proposed as a BBM well, screened beneath saturated BCA.  At the deep well location, the 

installation of a permanent steel 8-inch diameter conductor casing string was required to seal 

off the BCA and prevent cross contamination to the BBM.  Once the steel casing string was 

cemented in place from ground surface to the Kbc/Jmb contact, the borehole would be 

advanced into the Jmb and the well built with 30 feet of screened interval in the BBM.  

Installation of the conductor casing was contingent upon the borehole remaining open while 

the conductor casing joints were welded and the casing string was lowered to the desired 

depth. 

 

Initially, a PQ corehole was advanced to a depth of 212 feet bgs, approximately 

14 feet below the Kbc/Jmb contact.  Unconsolidated Qea consisting primarily of silty sand 

was encountered from ground surface to approximately 21 feet bgs.  Kbc was encountered 

from 21 to 198 feet bgs.  Kbc consisted of fine-grained, moderately- to well-lithified 

sandstone from 21 to 48 feet bgs, underlain by moderately-lithified, interbedded siltstone and 

sandstone to 98 feet bgs.  From 98 to 198 feet bgs, Kbc primarily consisted of fine- to 



23 
 

medium-grained, well-lithified sandstone interbedded with minor limestone layers.  Two 

significant zones of unconsolidated sand to very weakly-lithified sandstone were identified 

from 127 to 130 feet bgs and from 144 to 145 feet bgs.  Greenish blue to reddish brown 

homogeneous Jmb shale was encountered from 198 to 212 feet bgs.   

 

After coring was completed, the borehole intended for the installation of the BBM 

well was initially advanced to a depth of 19 feet bgs and 14-inch diameter permanent steel 

surface casing was cemented in place.  The borehole was further advanced using a 10-inch 

diameter air hammer bit to a depth of 210 feet bgs, approximately 12 feet below the 

Kbc/Jmb.  The lithology encountered was similar to that observed at the adjacent cored 

location.  As the tooling was removed, the borehole sloughed and became obstructed at 

131 feet bgs.  Repeated attempts to clear the borehole were unsuccessful, preventing the 

installation of the 8-inch conductor casing.  With DRC approval, the decision was made to 

abort the BBM well design.  Instead, an intermediate BCA well, designated MW-117M, 

would be constructed in the borehole and discretely screened across the identified zones of 

the incompetent, weakly-lithified sandstone.  A second shallow BCA well, designated  

MW-117S, would be installed to screen the remaining upper saturated portion of the BCA. 

 

During drilling, the MW-117M borehole began producing a measureable amount of 

groundwater at approximately 110 feet bgs.  At total depth, the borehole produced 

approximately 20 gpm.  The water table stabilized in the borehole at approximately 82 feet 

bgs.  

 

Prior to construction of intermediate well MW-117M, the lower portion of the 

borehole from 150 to 210 feet bgs was abandoned.  The drill string was advanced to total 

depth and high solids bentonite grout was injected through the drill rods and bit as the tooling 

was retrieved.  After the lower portion of the borehole was abandoned, Symmetrix temporary 

casing was advanced to 150 feet bgs to maintain borehole stability during well construction.  

Monitor well MW-117M was screened from 125 to 150 feet bgs, with the bottom of the 
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screened interval approximately at the elevation of the top of the well screen in EF-3A.  

From bottom to top, the upper annular space of the borehole was back filled with a silica 

sand filter pack from 150 to 121 feet bgs, a 2-foot thick layer of hydrated bentonite chips 

above the filter pack, and a bentonite grout surface seal to ground surface. 

 

The MW-117S well borehole was advanced to a depth of 128 feet bgs using the 

Symmetrix drilling method, to maintain borehole stability during drilling and well 

construction.  The lithology and groundwater conditions encountered were similar to those 

observed at the adjacent MW-117M borehole.  Monitor well MW-117S was screened from 

70 to 125 feet bgs.  From bottom to top, the annular space of the borehole was back filled 

with a silica sand filter pack extending 7 feet above the screened interval, a 10-foot thick 

layer of hydrated bentonite chips above the filter pack, and a bentonite grout surface seal to 

ground surface. 

 

During development activities at well MW-117M, field parameter monitoring 

indicated that pH was significantly higher (12.3) than pH observed in adjacent wells EF-3A 

and MW-117S (7.5 – 7.9).  It was suspected that the bentonite grout used to decommission 

the lower portion of the borehole, from 150 to 210 feet bgs, may have heaved into the lower 

portion of the well screen, resulting in basic conditions.  Approximately 0.5 cubic feet of 

bentonite grout was removed from the bottom of the well using a bailer, and the well was 

developed aggressively to remove any additional grout.  After approximately 1,800 gallons 

of water was removed with a temporary pump, the water cleared of grout and pH stabilized 

at 9.8.  Groundwater sampling conducted at the well in April 2014 indicated that pH is 

decreasing (Appendix H).   
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BRUSHY BASIN MEMBER MONITOR WELLS 
 

Monitor wells MW-103, MW-106, MW-110, and MW-111 were completed to 

monitor water table conditions in the BBM.  At MW-103 and MW-106, temporary surface 

casing was advanced to competent bedrock and the boreholes were further advanced using an 

8 ⅝-inch diameter air hammer bit.  The MW-110 and MW-111 boreholes were advanced 

approximately 5 feet into competent bedrock using a 12 ¼-inch diameter tri-cone bit, 8-inch 

diameter steel surface casing was cemented in place, and the boreholes were further 

advanced to total depth using an 8-inch diameter air hammer bit.  Monitor well MW-102DB 

was screened in the BBM beneath the BCA.  A steel conductor casing was installed to the 

Kbc/Jmb contact and cemented in place to seal off the BCA aquifer and prevent cross 

contamination to the BBM.  Drilling characteristics and specific well construction details for 

each BBM well are described below.  

 

MW-102DB:  The MW-102DB borehole was initially advanced with a PQ core 

barrel to retrieve continuous core samples.  The cored borehole was advanced to a depth of 

140 feet bgs, approximately four feet below the Kbc/Jmb contact.  Once the contact was 

reached, a 12 ¼-inch diameter corehole-chasing hammer bit was used to ream the borehole to 

140 feet bgs.  An 8 ⅝-inch diameter welded blank steel conductor casing string was then 

installed from ground surface to 140 feet bgs, and cement was placed using a tremie pipe in 

the annular space between the steel casing and the 12 ¼-inch borehole.  After a period of 

6 days, the borehole was advanced with the core barrel to a depth of 170 feet bgs.  An 8-inch 

diameter tricone corehole-chaser bit was then used to ream and advance the borehole to total 

depth of 178 feet bgs.   

 

In the cored MW-102DB borehole, Kbc was encountered from ground surface to 

136 feet bgs and consisted of interbedded weakly- to well-lithified limestone, siltstone, and 

fine-grained sandstone to 28.5 feet bgs, underlain by well-lithfied, fine-grained sandstone 
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with lenses of medium- to coarse-grained sandstone, conglomerate, and siltstone to 136 feet 

bgs.  Significant fracturing in the Kbc was observed at intervals from 2 to 12 feet bgs, from 

62 to 74 feet bgs, from 80 to 95 feet bgs, from 107 to 124 feet bgs, and from 133 to 136 feet 

bgs.  Secondary alteration at these intervals included moderate to heavy black and orange 

oxide staining on fracture surfaces and calcite fracture infill.  Green to red homogeneous Jmb 

shale was encountered from 136 to 155 feet bgs, underlain by well-lithified, very fine-

grained sandstone to 165 feet bgs, and red homogeneous shale to total depth of 178 feet bgs.  

Significant fracturing in the Jmb was observed at intervals from 138 to 142 feet bgs and from 

159 to 163 feet bgs.  Secondary alteration at these intervals included calcite and pyrite 

fracture infill.   

 

The occurrence of groundwater was not evident during drilling.  After the borehole 

was advanced to total depth and drill water was evacuated by airlifting, the borehole 

produced approximately 5 gpm.  After a 24-hour period, water level rose into the conductor 

casing and was measured at a depth of 129 feet bgs.  

Monitor well MW-102DB was screened from 145.5 to 175.5 feet bgs, with the top of 

screened interval approximately 9 feet below the Kbc/Jmb contact.  From bottom to top, the 

annular space of the MW-102DB borehole below the conductor casing was back filled with 

coated bentonite pellets from total depth to 176 feet bgs, a silica sand filter pack extending 

3 feet above the screened interval, and a 2-foot thick layer of fine-grained transitional sand 

above the filter pack.  Hydrated bentonite chips were used to fill the annular space inside the 

steel conductor casing to ground surface. 

 

MW-103:  The MW-103 borehole was initially advanced with a PQ core barrel to a 

depth of 77 feet bgs, approximately 4 feet below the Kbc/Jmb contact.  An 8-inch diameter 

tricone corehole-chaser bit was then used to ream and advance the borehole to a depth of 82 

feet bgs with the intent to construct a BCA well.  Drill injection water was evacuated by 

airlifting, and after a 24-hour period no water had accumulated in the borehole.  The borehole 

was further advanced to a total depth of 114 feet bgs using the 8-inch diameter tricone bit.  
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The occurrence of groundwater was not evident during drilling.  However, after a 24-hour 

period the water level appeared to stabilize at approximately 93 feet bgs.   

 

In the cored MW-103 borehole, Kbc was encountered from ground surface to 73 feet 

bgs and consisted of well-lithified, fine-grained sandstone interbedded with lenses of 

siltstone, medium- to coarse-grained sandstone, and conglomerate to 58 feet bgs, underlain 

by well-lithified medium- to coarse-grained sandstone and conglomerate to 73 feet bgs.  

Significant fracturing in the Kbc was observed at intervals from 8 to 14 feet bgs, from 22 to 

25 feet bgs, and from 52 to 58 feet bgs.  Secondary alteration at these intervals included 

moderate to heavy black and orange oxide staining on fracture surfaces.  Core sampling 

continued into homogeneous green Jmb shale to a depth of 77 feet bgs.  Red Jmb shale was 

observed in drill cuttings from 77 to 114 feet bgs. 

 

Monitor well MW-103 was screened from 81.5 to 111.5 feet bgs, with the top of 

screen approximately 8 feet below the Kbc/Jmb contact.  From bottom to top, the annular 

space of the MW-103 borehole was back filled with coated bentonite pellets from total depth 

to 112 feet bgs, a silica sand filter pack extending 4 feet above the screened interval, a 2-foot 

thick layer of fine-grained transitional sand above the filter pack, a bentonite grout surface 

seal to 2 feet bgs, and concrete to ground surface. 

 

MW-106:  The MW-106 borehole was initially advanced using an 8 ⅝-inch diameter 

air hammer bit to a depth of 232 feet bgs, 5 feet below the Kbc/Jmb contact.  Well-lithified 

sandstone and conglomerate of the Kd were encountered from ground surface to 30 feet bgs.  

Kbc was encountered from 30 to 227 feet bgs, and comprised interbedded sandstone, 

limestone, and siltstone to 80 feet bgs, underlain by well-lithified, fine-grained sandstone 

with minor lenses of interbedded siltstone.  After the Kbc/Jmb contact was reached, the 

borehole was monitored for water production by airlifting.  No evidence of groundwater was 

observed, and the borehole was advanced further into the Jmb.  Green to red Jmb shale was 

encountered from 232 feet bgs to total depth of 265 feet bgs.  The occurrence of groundwater 
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was not evident during drilling.  The borehole was left open and monitored periodically for 

water level.  After a period of 6 days, approximately one foot of water had accumulated in 

the borehole. 

 

Monitor well MW-106 was screened from 235 to 265 feet bgs, with the top of screen 

approximately 8 feet below the Kbc/Jmb contact.  From bottom to top, the annular space of 

the MW-106 borehole was back filled with a 10/20 silica sand filter pack extending 3 feet 

above the screened interval, a 2-foot thick layer of fine-grained 20/40 transitional sand above 

the filter pack, a bentonite grout surface seal to 2 feet bgs, and concrete to ground surface. 

 

MW-110:  The MW-110 borehole was advanced to a depth of 8 feet bgs and 8-inch 

diameter permanent steel surface casing was cemented in place.  The borehole was further 

advanced in stages to a total depth of 141 feet bgs.  Unconsolidated Qea was encountered 

from ground surface to 1 foot bgs.  Kbc was encountered from 1 foot to 69 feet bgs and 

consisted primarily of well-lithified, fine-grained sandstone.  Reddish brown homogeneous 

Jmb shale was encountered from 69 to 141 feet bgs.   

 

The occurrence of groundwater was not evident during drilling, and the borehole was 

advanced in stages to determine the water table elevation for well design.  The borehole was 

initially advanced to a depth of 79 feet bgs, just below the Kbc/Jmb contact.  After 

confirming the borehole was dry, the borehole was further advanced to a depth of 129 feet 

bgs, the maximum 60-foot penetration depth into the Jmb, as proposed in the work plan.  The 

borehole was evacuated of drill water and remained dry after a monitoring period of 

12 hours.  The borehole was left open and monitored periodically for water level.  After a 

period of 18 days, approximately 3 feet of water had accumulated in the borehole.  With 

DRC approval, the borehole was further advanced to a total depth of 141 feet bgs to 

accommodate a well screen with sufficient length for sample collection.   
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Monitor well MW-110 was screened from 100 to 140 feet bgs, with the top of screen 

approximately 30 feet below the Kbc/Jmb contact.  From bottom to top, the annular space of 

the MW-110 borehole was back filled with a silica sand filter pack extending 10 feet above 

the screened interval, a 4-foot thick layer of hydrated bentonite chips above the filter pack, 

and a bentonite grout surface seal to ground surface. 

 

MW-111:  The MW-111 borehole was initially advanced to a depth of 18 feet bgs.  

After 8-inch diameter permanent steel surface casing was cemented in place, the borehole 

was further advanced in to a depth of 124 feet bgs.  Unconsolidated Qea was encountered 

from ground surface to 2 feet bgs.  Kbc was encountered from 2 to 60 feet bgs and consisted 

primarily of moderately-lithified, fine-grained sandstone.  Greenish blue to reddish brown 

homogeneous Jmb shale was encountered from 60 to 124 feet bgs.   

 

The occurrence of groundwater was not evident during drilling.  The borehole was 

advanced to a depth of 63 feet bgs, just below the Kbc/Jmb contact.  After confirming the 

borehole was dry, the borehole was further advanced into the Jmb, to a total depth of 124 feet 

bgs.  Drill water was evacuated from the borehole, and after a monitoring period of 12 hours, 

a small amount of water (<0.1 feet) was observed in the borehole.  Following the prescribed 

observation period, a decision was made to build the well, with the screened interval just 

below the Kbc/Jmb contact. 

 

Monitor well MW-111 was screened from 74 to 124 feet bgs, with the top of screen 

approximately 13 feet below the Kbc/Jmb contact.  From bottom to top, the annular space of 

the MW-111 borehole was back filled with a silica sand filter pack extending 4 feet above the 

screened interval, and hydrated bentonite chips above the filter pack to ground surface. 
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MONITOR WELL AND BORING SOUTH OF LISBON FAULT 
 

Well MW-121 was installed to monitor water table conditions south of the LF.  

Boring B-2 was advanced south of the LF, but was not completed as a monitor well.  The 

boreholes were advanced approximately 5 feet into competent bedrock using a 12 ¼-inch 

diameter tri-cone bit.  Eight-inch diameter steel surface casing was cemented in place and the 

boreholes were further advanced to total depth using an 8-inch diameter air hammer bit.  

Drilling characteristics and specific well construction details are described below.  

 

MW-121:  The MW-121 borehole was initially advanced to a depth of 30 feet bgs 

and 8-inch diameter permanent steel surface casing was cemented in place.  The borehole 

was further advanced to a depth of 203 feet bgs.  Unconsolidated Qea consisting primarily of 

silty sand was encountered from ground surface to approximately 21 feet bgs.  Wingate 

Formation (Jw) was encountered from 21 to 164 feet bgs, and comprised well-lithified, fine-

grained sandstone.  TRc shale was encountered from 164 to 203 feet bgs. 

 

The occurrence of groundwater was not evident during drilling.  At total depth, drill 

water was evacuated from the borehole by airlifting.  After a monitoring period of 12 hours, 

the borehole remained dry.  Based on the drilling depth elevation of the MW-121 borehole 

relative to the water table elevations observed north of the LF, a decision was made not to 

drill further and to build the well with the screened interval below the Jw/TRc contact. 

 

Monitor well MW-121 was screened from 171 to 201 feet bgs.  From bottom to top, 

the annular space of the borehole was back filled with a silica sand filter pack extending 

7 feet above the screened interval, a 9-foot thick layer of hydrated bentonite chips above the 

filter pack, and a bentonite grout surface seal to ground surface.  

 

Boring B-2:  The B-2 borehole was initially advanced to a depth of 17 feet bgs and 

8-inch diameter permanent steel surface casing was cemented in place.  The borehole was 
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further advanced to a depth of 200 feet bgs.  Unconsolidated Qea consisting primarily of silty 

sand was encountered from ground surface to approximately 5 feet bgs.  Well-lithified, fine-

grained sandstone of the Navajo Formation (Jn) was encountered from from 5 to 78 feet bgs.  

Kayenta Formation (Jk) was encountered from 78 to 175 feet bgs and consisted of 

moderately– to well-lithified, fine-grained sandstone.  From 175 to 200 feet bgs, Jw was 

encountered and consisted well-lithified, fine-grained sandstone.   

 

The occurrence of groundwater was not evident during drilling.  At total depth, drill 

water was evacuated from the borehole by airlifting.  After a monitoring period of 12 hours, 

the borehole remained dry.  Based on the drilling depth elevation of the B-2 borehole relative 

to the water table elevations observed at nearby wells MW-107D and MW-107S north of the 

LF, a decision was made not to drill further.  The borehole was abandoned with high solids 

bentonite grout and capped with neat cement from 5 feet bgs to ground surface.   

 

 

MONITOR WELL SURVEY 
 

New monitor wells were surveyed by Keogh Land Surveying, a licensed Utah land 

surveyor.  The elevation of the tops of the PVC casings, protective steel monuments, and 

land surface/concrete pads were surveyed relative to the 1988 North American Vertical 

Datum and horizontal coordinates were surveyed relative to the 1927 North American 

Datum, Utah State Plane South coordinate system.  The PVC well casings were marked to 

indicate the water level measuring point.   

 

 

WELL DEVELOPMENT 
 

Following installation, new wells were developed by surge and purge methods.  

Monitor wells installed during Phase 1 were developed by Confluence Environmental, Inc. 
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(CEI) during the period from October 29 to October 31, 2012.  Monitor wells installed during 

Phase 2 were developed by National EWP during the period from September 19 to  

September 23, 2013.  Monitor well MW-115M, which was completed on October 10, 2013, 

was developed by CEI on October 11, 2013.  Well development activities were supervised in 

the field by an M&A hydrogeologist.  

 

New wells that contained a sufficient amount of water were surged across the entire 

saturated screened intervals with a 4-inch diameter surge block.  The majority of wells were 

then purged using a bailer or pump until development water was free of sediment and field 

parameters including pH, specific conductance, and temperature had stabilized.  Wells  

MW-104, MW-106, MW-109, MW-110, and MW-119 were surged and then purged dry after 

one borehole volume was removed.  Development at these wells was limited by slow 

recovery after the initial evacuation.  Monitor wells MW-111, MW-121, and MW-122 were 

dry at the time of development activities.   

 

INVESTIGATION DERIVED WASTE MANAGEMENT 
 

All waste rock cuttings generated during drilling activities were contained in roll-off 

bins.  After Phase 1 drilling was completed, four-point composite samples were collected 

from each roll-off bin and submitted to ACZ Laboratories under standard chain of custody 

protocols for disposal characterization analyses.  Upon approval from the landfill in January 

2013, the drill cuttings were transported by MP Environmental Services, Inc. (MPE) to US 

Ecology (a landfill licensed to accept low-level radioactive material) in Grand View, Idaho 

for final disposal.  Drill cuttings generated during Phase 2 were transported to US Ecology 

and disposed under the first phase waste profile.  Copies of the laboratory reports and 

disposal manifests for the cuttings are provided in Appendix D.  

 

All drilling and development water generated during well installation activities was 

contained in the roll-off bins and transferred to 20,000-gallon secured storage tanks located 
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on RAML property.  After Phase 1 drilling was completed, a drill water sample was collected 

on November 7, 2012 and submitted to ACZ Lab under standard chain of custody protocols 

for disposal characterization analysis.  Waste water generated during both phases was 

transported by MPE to US Ecology for final disposal under the Phase 1 waste water profile.  

A copy of the disposal characterization laboratory report and waste disposal manifests are 

provided in Appendix D.   

 

 

REFERENCES 
 
U.S. Environmental Protection Agency, 1986, Ground Water Monitoring Technical 

Enforcement Guidance Document:  USEPA/530/SW-86/055, September 1986. 
 
Utah Division of Water Rights, 2011, State of Utah Water Well Handbook:  R655-4 UAC, 

April 2011.  
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1 Qea Quaternary Eolian and Alluvial Deposits

2 Kd Dakota Sandstone

3 Kbc Burro Canyon Formation

4 Jmb Morrison Formation, Brushy Basin Member

5 Jn Navajo Formation

6 Jk Kayenta Formation

7 Jw Wingate Formation

8 TRc Chinle Formation
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FIGURE B-29. KEY TO GEOLOGIC FORMATION ABBREVIATIONS



weathered; orange
iron oxide staining

trace iron oxide
staining

common iron oxide
staining

common iron oxide
staining

Qea

Kd

Kd

Kd

Kd

Kd

yellowish red; non-lithified; dry, loose silty sand; well sorted;  reaction
to acid: none

greenish gray; weakly lithified; siltstone; friable;  reaction to acid:
moderate

gray; weakly lithified; very fine grained sandstone; well sorted;
reaction to acid: none

very dark gray; weakly lithified; carbonaceous shale; soft to friable;
reaction to acid: none

yellowish brown; well lithified; fine grained sandstone; well sorted;
rounded quartz grains;  reaction to acid: weak

yellowish brown; well lithified; fine grained sandstone; well sorted;
rounded quartz grains;  reaction to acid: very weak

SILTY SAND

SILTSTONE

SANDSTONE

SHALE

SANDSTONE

SANDSTONE

LOGGED BY:   J. Laney

DATE DRILLED:   Sept. 11, 2012

BOREHOLE DIAMETER:   8 inches

DRILLING METHOD / COMPANY: Conventional Air Rotary / Boart Longyear

DEPTH DRILLED: 208.0 feet

NAD27 : 594322.53 N / 2636663.9 E
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FIGURE B-30.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-100

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
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common iron oxide
staining

common iron oxide
staining

Kd

Kd

Kbc

Kbc

Kbc

brownish yellow; well lithified; very fine grained sandstone; well
sorted, rounded quartz grains; interbedded with lenses of yellowish
brown siltstone;  reaction to acid: weak

yellowish brown; well lithified; very fine to fine grained sandstone; well
sorted, rounded quartz grains;  reaction to acid: moderate

greenish gray; weakly lithified; siltstone; soft to friable;  reaction to
acid: none

greenish gray and dusky red; weakly lithified; interbedded greenish
gray, reddish brown, and gray siltstone; soft to friable;  reaction to
acid: weak

greenish gray; moderately lithified; interbedded greenish gray,
reddish brown, and gray siltstone; soft to friable;  reaction to acid:
weak

SANDSTONE

SANDSTONE

SILTSTONE

SILTSTONE

SILTSTONE
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FIGURE B-30.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-100

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE

60

70

80

90

100



trace iron oxide
staining

trace iron oxide
staining; cuttings

moist

trace iron oxide
staining; cuttings

moist

Kbc

Kbc

Kbc

Kbc

Kbc

dark reddish gray; well lithified; limestone; hard; interbedded with
lenses of greenish gray, very fine grained sandstone;  reaction to
acid: strong

light greenish gray; moderately lithified; very fine grained sandstone;
well sorted;  reaction to acid: weak

brownish yellow; well lithified; fine grained sandstone; well sorted;
rounded quartz grains; interbedded with lenses of greenish gray
siltstone;  reaction to acid: moderate

pale yellow; well lithified; fine to medium grained sandstone; well
sorted; clast supported; rounded quartz grains;  reaction to acid:
moderate

pale yellow; well lithified; fine to medium grained sandstone; well
sorted; clast supported; rounded quartz grains; interbedded with
lenses of yellowish brown siltstone;  reaction to acid: moderate

LIMESTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

S:\DATASTORE\GINT\GINT LIBRARIES\OVERHAUL_LIBRARIES\OVERHAUL_LIBRARY2013_REV3.GLB / 4/29/2014 3:14:24 PM

Page 3 of 5

FIGURE B-30.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-100

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
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DEPTH
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110

120

130

140
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cuttings moist

trace iron oxide
staining; cuttings

damp

cuttings saturated;
borehole producing <1

gpm

cuttings saturated;
borehole producing <5

gpm

cuttings saturated;
borehole producing <5

gpm

Kbc

Kbc

Kbc

Kbc

Kbc

greenish gray; well lithified; siltstone; soft to friable;  reaction to acid:
moderate to strong

pale yellow; well lithified; fine to medium grained sandstone; well
sorted; clast supported; subrounded quartz grains;  reaction to acid:
moderate

pale yellow; well lithified; fine to medium grained sandstone; well
sorted; clast supported; subrounded quartz grains;  reaction to acid:
very weak

pale yellow; well lithified; fine to medium grained sandstone; well
sorted; clast supported; subrounded quartz grains; interbedded with
lenses of olive green siltstone;  reaction to acid: very weak

pale yellow; well lithified; fine to medium grained sandstone; well
sorted; clast supported; subrounded quartz grains; interbedded with
lenses of olive green siltstone;  reaction to acid: very weak

SILTSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE
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FIGURE B-30.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-100

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE

160

170

180

190

200



cuttings saturated;
borehole producing

~10 gpm

Kbc pale yellow; well lithified; coarse grained sandstone; poorly sorted;
matrix supported; trace clasts up to 0.5 cm; gravel-size clasts consist
of rounded dark gray sandstone, angular red chert, and green shale;
reaction to acid: very weak

SANDSTONE

TD: 208.0 feet
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FIGURE B-30.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-100

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE

210

220

230

240

250



orange iron oxide
staining

trace iron oxide
staining

trace iron oxide
staining

Qea

Kbc

Kbc

Kbc

Kbc

Kbc

yellowish red; non-lithified; dry, loose silty sand; well sorted;  reaction
to acid: none

light gray; well lithified; fine grained sandstone; well sorted;
clast-supported; subrounded quartz grains;  reaction to acid:
moderate

brown; well lithified; fine grained sandstone; well sorted; interbedded
with lenses of gray limestone;  reaction to acid: strong

brown and light greenish gray; weakly to well lithified; siltstone;
interbedded with lenses of gray limestone and gray fine grained
sandstone;  reaction to acid: moderate to strong

pale brown; well lithified; fine grained sandstone; well sorted; clast
supported; subrounded quartz grains;  reaction to acid: moderate

greenish gray; well lithified; limestone; hard;  reaction to acid: strong

SILTY SAND

SANDSTONE

SANDSTONE

SILTSTONE

SANDSTONE

LIMESTONE

LOGGED BY:   J. Laney

DATE DRILLED:   Sept. 14, 2012

BOREHOLE DIAMETER:   8 inches

DRILLING METHOD / COMPANY: Conventional Air Rotary / Boart Longyear

DEPTH DRILLED: 165.0 feet

NAD27 : 593397.01 N / 2634360.11 E
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FIGURE B-31.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-101

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG
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Kbc

Kbc

Kbc

Kbc

Kbc

pale olive; weakly to well lithified; fine grained sandstone; well sorted;
interbedded with lenses of soft, greenish gray siltstone;  reaction to
acid: none

pale yellow; well lithified; fine grained sandstone; well sorted; clast
supported; rounded to subrounded quartz grains;  reaction to acid:
moderate

pale yellow; well lithified; fine grained sandstone; well sorted; clast
supported; rounded to subrounded quartz grains;  reaction to acid:
moderate

pale olive; well lithified; fine grained sandstone; well sorted; clast
supported; rounded to subrounded quartz grains;  reaction to acid:
strong

pale yellow; well lithified; fine grained sandstone; well sorted; rounded
to subrounded quartz grains;  reaction to acid: weak

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE
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FIGURE B-31.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-101

RIO ALGOM MINE LISBON
LA SAL, UTAH
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trace iron oxide
staining

trace iron oxide
staining

trace iron oxide
staining

trace iron oxide
staining

Kbc

Kbc

Kbc

Kbc

Kbc

pale yellow; well lithified; fine grained sandstone; well sorted; rounded
to subrounded quartz grains;  reaction to acid: weak

yellow; weakly lithified; siltstone; interbedded with lenses of white,
fine grained sandstone;  reaction to acid: none

pale yellow; well lithified; fine grained sandstone; well sorted; rounded
to subrounded quartz grains;  reaction to acid: weak

pale yellow; well lithified; fine grained sandstone; well sorted; rounded
to subrounded quartz grains;  reaction to acid: none

pale yellow; well lithified; fine grained sandstone; well sorted; rounded
to subrounded quartz grains;  reaction to acid: weak

SANDSTONE

SILTSTONE

SANDSTONE

SANDSTONE

SANDSTONE
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FIGURE B-31.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-101

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE
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Kbc

Jmb

pale yellow; well lithified; fine grained sandstone; well sorted; rounded
to subrounded quartz grains;  reaction to acid: none

dusky red and greenish gray; moderately lithified; mudstone/shale;
reaction to acid: none

SANDSTONE

SHALE

TD: 165.0 feet
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FIGURE B-31.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-101

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE

160

170

180
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200



weathered

weathered

weathered

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

greenish gray; well lithified; limestone; hard;  reaction to acid: strong

greenish gray; well lithified; limestone; hard;  reaction to acid:
moderate to strong

dusky red; weakly lithified; siltstone;  reaction to acid: none

greenish gray; weakly lithified; siltstone;  reaction to acid: moderate

pale yellow; moderately lithified; very fine grained sandstone; well
sorted;  reaction to acid: moderate

pale yellow; well lithified; fine grained sandstone; well sorted; clast
supported; subrounded quartz grains;  reaction to acid: moderate

pale yellow; well lithified; fine grained sandstone; well sorted; clast
supported; subrounded quartz grains;  reaction to acid: moderate

LIMESTONE

LIMESTONE

SILTSTONE

SILTSTONE

SANDSTONE

SANDSTONE

SANDSTONE

LOGGED BY:   J. Laney

DATE DRILLED:   Sept. 20, 2012

BOREHOLE DIAMETER:   8 inches

DRILLING METHOD / COMPANY: Conventional Air Rotary / Boart Longyear

DEPTH DRILLED: 141.0 feet

NAD27 : 592128.79 N / 2635889.24 E
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FIGURE B-32.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-102

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE

10

20

30

40

50



trace iron oxide
staining

trace iron oxide
staining

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

pale yellow; well lithified; fine grained sandstone; well sorted; clast
supported; subrounded quartz grains;  reaction to acid: moderate

pale yellow; well lithified; fine grained sandstone; well sorted; clast
supported; subrounded quartz grains;  reaction to acid: moderate

pale yellow; well lithified; fine grained sandstone; well sorted; clast
supported; subrounded quartz grains;  reaction to acid: weak

olive; weakly lithified; siltstone; soft to friable;  reaction to acid: none

pale yellow; well lithified; fine grained sandstone; well sorted; clast
supported; subrounded quartz grains;  reaction to acid: none

pale yellow; well lithified; fine grained sandstone; well  sorted; clast
supported; subrounded quartz grains;  reaction to acid: weak

SANDSTONE

SANDSTONE

SANDSTONE

SILTSTONE

SANDSTONE

SANDSTONE
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FIGURE B-32.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-102
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trace iron oxide
staining

Kbc

Kbc

Kbc

Kbc

Jmb

Jmb

pale yellow; well lithified; fine grained sandstone; well sorted; clast
supported; subrounded quartz grains;  reaction to acid: none

pale yellow; well lithified; fine grained sandstone; well sorted; clast
supported; subrounded quartz grains;  reaction to acid: none

pale yellow; moderately lithified; fine grained sandstone; well sorted;
subrounded quartz grains; interbedded with lenses of olive green
siltstone;  reaction to acid: weak

pale yellow; well lithified; fine grained sandstone; well sorted;
subrounded quartz grains; interbedded with lenses of olive green
siltstone;  reaction to acid: very weak

pale green; weakly to moderately lithified; mudstone/shale;  reaction
to acid: none

dusky red; moderately lithified; mudstone/shale;  reaction to acid:
none

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SHALE

SHALE

TD: 141.0 feet
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FIGURE B-32.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-102

RIO ALGOM MINE LISBON
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weathered; loose

abundant fractures,
orange and black
oxide staining on
fracture surfaces

abundant fractures,
orange and black
oxide staining on
fracture surfaces,

calcite infill on fracture
surfaces

weathered; common
iron oxide staining on

fracture surfaces

trace iron oxide
staining

trace iron oxide
staining

common iron oxide
staining

trace iron oxide
staining

trace iron oxide
staining

trace iron oxide
staining

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

greenish gray; non-lithified; limestone;  reaction to acid: strong

greenish gray; well lithified; crystalline limestone; hard;  reaction to
acid: strong

greenish gray; well lithified; crystalline limestone; hard;  reaction to
acid: strong

dusky red; weakly lithified; siltstone;  reaction to acid: moderate

dusky red; moderately to well lithified; very fine to fine grained
sandstone; well sorted;  reaction to acid: weak

greenish gray; moderately lithified; siltstone;  reaction to acid: none

pale yellow; well lithified; very fine to fine grained sandstone; well
sorted; subrounded quartz grains; interval contains thin stringers of
green siltstone;  reaction to acid: none
pale yellow; well lithified; primarily fine grained sandstone; well
sorted; rounded to subrounded quartz grains; 31' - 32': trace
subrounded clasts up to 0.5 cm;  reaction to acid: weak

36' - 36.5': medium to coarse grained sandstone lens

39' - 39.5': medium to coarse grained sandstone lens

pale yellow; well lithified; coarse grained sandstone; poorly sorted;
matrix supported; coarsens with depth; 44' - 44.5': conglomerate lens,
matrix supported, fine grained matrix with subrounded clasts up to 2
cm;  reaction to acid: weak
pale yellow; well lithified; siltstone; trace coarse grained subrounded
clasts;  reaction to acid: weak
pale yellow; well lithified; fine grained sandstone; well sorted;
subrounded quartz grains;  reaction to acid: weak
48' - 48.3': coarse grained sandstone lens

LIMESTONE

LIMESTONE

LIMESTONE

SILTSTONE

SANDSTONE

SILTSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SILTSTONE

SANDSTONE

CONGLOMERATE

LOGGED BY:   J. Laney

DATE DRILLED:   Sept. 22 - Oct. 8, 2012

BOREHOLE DIAMETER:   8 inches

DRILLING METHOD / COMPANY: Core and Conventional Air Rotary / Boart Longyear

DEPTH DRILLED: 178.0 feet

NAD27 : 592170.02 N / 2635877.13 E
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FIGURE B-33.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-102DB
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trace iron oxide
staining; 62' - 65':

vertical fracturing with
calcite crystals

fracture surfaces

67' - 69': vertical
fracturing with calcite
crystals on fracture

surfaces

71' - 74': vertical
fracturing with calcite

infill

80' - 81': vertical
fracturing with calcite

infill
81' - 83': abundant
iron oxide staining

86' - 88': vertical
fracturing with calcite

infill

common iron oxide
staining

91' - 95': vertical
fracturing with calcite
on fracture surfaces

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc
Kbc

pale yellow; well lithified; conglomerate; poorly sorted; matrix
supported; fine grained matrix with subrounded clasts up to 1.5 cm;
reaction to acid: moderate

pale yellow; well lithified; very fine to fine grained sandstone; well
sorted; rounded to subrounded quartz grains;  reaction to acid: weak

pale yellow; well lithified; primarily fine grained sandstone; well
sorted; subrounded quartz grains; 60' - 61':  very fine grained
sandstone lens;  reaction to acid: none

74' - 75': medium grained sandstone lens

olive; moderately to well lithified; siltstone;  reaction to acid: none

pale yellow; well lithified; fine grained sandstone; well sorted; rounded
to subrounded quartz grains;  reaction to acid: none

pale yellow; moderately lithified; medium grained sandstone with
green silty matrix; poorly sorted;  reaction to acid: none
pale yellow; well lithified; fine grained sandstone; well sorted; rounded
to subrounded quartz grains;  reaction to acid: very weak

olive; moderately lithified; siltstone;  reaction to acid: very weak
pale yellow; well lithified; fine grained sandstone; well sorted; rounded
to subrounded quartz grains;  reaction to acid: very weak

CONGLOMERATE
continued from previous

page

SANDSTONE

SANDSTONE

SILTSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SILTSTONE
SANDSTONE
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107' - 110': vertical
fracturing with black
"sooty" staining on
fracture surfaces

114' - 123.5':
abundant fracturing
with black "sooty"

staining on fracture
surfaces

123.5' - 124': orange
and black staining on

fracture surfaces

trace iron oxide
staining

weathered
appearance; abundant
fractures; dark orange

to brown iron oxide
staining on fracture

surfaces
iron oxide staining

across entire interval
abundant fracturing
with yellowish brown

mineral infill, not
calcite

common fracturing
with brown mineral

infill
142' - 151': very small

fractures in core
sample

Kbc

Kbc

Kbc

Jmb

Jmb

Jmb

Jmb

Jmb

pale yellow; well lithified; conglomerate; poorly sorted; matrix
supported; fine grained matrix with subrounded clasts up to 3 cm;
reaction to acid: weak
pale yellow; well lithified; primarily fine grained sandstone ; well
sorted; rounded to subrounded quartz grains; trace subrounded clasts
up to 1 cm;  reaction to acid: very weak

pale yellow; moderately lithified; fine to medium grained sandstone;
coarsens with depth; well sorted;  reaction to acid: none

pale green; well lithified; mudstone/shale; fissile;  reaction to acid:
none
pale green; well lithified; mudstone/shale; fissile;  reaction to acid:
none
dusky red and reddish gray; well lithified; mottled reddish brown to
reddish gray to greenish gray mudstone/shale; homogenous; hard;
reaction to acid: none
dusky red and pale green; well lithified; mottled reddish brown to
greenish gray shale; fissile;  reaction to acid: none
dusky red; well lithified; mudstone/shale; homogenous; hard to brittle;
reaction to acid: none

SANDSTONE
continued from previous

page

CONGLOMERATE

SANDSTONE

SANDSTONE

SHALE

SHALE

SHALE

SHALE

SHALE
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153' - 154': vertical
fracture with calcite on

fracture surfaces
159'-163':  vertical

fracturing with calcite
and pyrite on fracture

faces

Jmb

Jmb

Jmb

dusky red; well lithified; very fine grained sandstone; mottled reddish
gray to gray; well sorted; very hard;  reaction to acid: none

dusky red; well lithified; shale; fissile with very thin laminations;
reaction to acid: none

dusky red; well lithified; shale; fissile with very thin laminations;
reaction to acid: none

SHALE
continued from previous

page

SANDSTONE

SHALE

SHALE

TD: 178.0 feet
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FIGURE B-33.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-102DB
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trace iron oxide
staining; trace black

oxide staining

weathered; iron oxide
staining

8' - 14': abundant
fractures with iron
oxide staining on
fracture surfaces

common iron oxide
staining

abundant iron oxide
staining

22' - 22.5': fracture
with "sooty" black
oxide staining on
fracture surfaces
25': black oxide

staining

common iron oxide
staining

48.5' - 49': iron oxide
staining

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

pale brown; well lithified; fine grained sandstone; well sorted;
reaction to acid: none

brownish yellow; weakly lithified; siltstone; friable;  reaction to acid:
moderate
pale yellow; well lithified; fine grained sandstone; well sorted; rounded
to subrounded quartz grains;  reaction to acid: very weak

light brownish gray; well lithified; medium to coarse grained
sandstone; poorly sorted; clast supported;  reaction to acid: none
pale olive; well lithified; siltstone; friable;  reaction to acid: none
pale yellow; well lithified; very fine grained sandstone; well sorted;
reaction to acid: none
pale yellow; well lithified; primarily fine grained sandstone; well
sorted; rounded to subrounded quartz grains;  reaction to acid: none

26' - 27': green siltstone stringers less than 2 mm thick

28.5' - 29': coarse sandstone lens with green matrix

32' - 34': thin lenses of medium grained sandstone

pale yellow; well lithified; conglomerate; poorly sorted; matrix
supported; fine grained matrix with rounded to subrounded clasts up
to 1 cm;  reaction to acid: none
pale yellow; well lithified; fine grained sandstone; well sorted; rounded
to subrounded quartz grains;  reaction to acid: none

pale yellow; moderately to well lithified; conglomerate; poorly sorted;
matrix supported; fine grained matrix with rounded to subrounded
clasts up to 1 cm;  reaction to acid: none
pale yellow; well lithified; primarily fine grained sandstone; well
sorted; rounded to subrounded quartz grains;  reaction to acid: none

48.5' - 49': coarse sandstone lens with orange staining

SANDSTONE

SILTSTONE

SANDSTONE

SANDSTONE

SILTSTONE

SANDSTONE

SANDSTONE

CONGLOMERATE

SANDSTONE

CONGLOMERATE

SANDSTONE

LOGGED BY:   J. Laney

DATE DRILLED:   Oct. 5 - 6, 2012

BOREHOLE DIAMETER:   8 inches

DRILLING METHOD / COMPANY: Core and Conventional Air Rotary / Boart Longyear

DEPTH DRILLED: 114.0 feet

NAD27 : 589620.31 N / 2635778.11 E

S:\DATASTORE\GINT\GINT LIBRARIES\OVERHAUL_LIBRARIES\OVERHAUL_LIBRARY2013_REV3.GLB / 4/29/2014 3:14:24 PM

Page 1 of 3

FIGURE B-34.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-103
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51.5' - 52.5': trace iron
staining

52.5' - 53.5': vertical
fracturing with iron
oxide staining on
fracture surfaces
55' - 58': vertical

fracturing with iron
oxide staining on
fracture surfaces

common iron oxide
staining

64' - 65.6': abundant
iron oxide staining

66.5 - 68': common
iron oxide staining
68' - 70': abundant
iron oxide staining

common iron oxide
staining

common iron oxide
staining

heavy orange iron
oxide staining

Kbc

Kbc
Kbc

Kbc

Kbc

Jmb

Jmb

Jmb

51.5' - 52.5': coarse sandstone lens with orange staining

pale yellow; well lithified; medium to coarse grained sandstone; poorly
sorted; coarsens with depth; trace green subangular clasts of
siltstone;  reaction to acid: none

olive; weakly lithified; siltstone; friable;  reaction to acid: none
pale yellow; well lithified; medium to coarse grained sandstone; poorly
sorted; coarsens with depth; trace green subangular clasts of
siltstone;  reaction to acid: none

light gray; well lithified; conglomerate; well sorted; clast supported;
clasts rounded up to 1 cm;  reaction to acid: none
light gray; well lithified; medium to coarse grained sandstone; poorly
sorted; coarsens with depth; trace green subangular clasts of
siltstone;  reaction to acid: none
olive yellow; moderately to well lithified; shale/mudstone;
homogenous;  reaction to acid: none
greenish gray; moderately to well lithified; shale/mudstone;
homogenous;  reaction to acid: none
dusky red; moderately to well lithified; shale; fissile;  reaction to acid:
none

SANDSTONE
continued from previous

page

SANDSTONE

SILTSTONE
SANDSTONE

CONGLOMERATE

SANDSTONE

SHALE

SHALE

SHALE
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SHALE
continued from previous

page

TD: 114.0 feet
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FIGURE B-34.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-103
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Kbc

Kbc

Kbc

Kbc

Kbc

pale yellow; well lithified; fine grained sandstone; well sorted;
subrounded quartz grains; interbedded with thin lenses of pale green
siltstone;  reaction to acid: moderate

pale yellow; well lithified; fine grained sandstone; well sorted;
subrounded quartz grains; interbedded with thin lenses of pale green
siltstone;  reaction to acid: none

pale yellow; well lithified; fine grained sandstone; well sorted;
subrounded quartz grains; interbedded with thin lenses of pale green
siltstone;  reaction to acid: none

pale yellow; well lithified; fine grained sandstone; well sorted;
subrounded quartz grains;  reaction to acid: none

pale yellow; well lithified; fine grained sandstone; well sorted;
subrounded quartz grains;  reaction to acid: none

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

LOGGED BY:   J. Laney

DATE DRILLED:   Sept. 16, 2012

BOREHOLE DIAMETER:   8 inches

DRILLING METHOD / COMPANY: Conventional Air Rotary / Boart Longyear

DEPTH DRILLED: 232.0 feet

NAD27 : 589369.37 N / 2637512.96 E
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FIGURE B-35.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-104

RIO ALGOM MINE LISBON
LA SAL, UTAH
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trace iron oxide
staining

weathered

Kbc

Kbc

Kbc

Kbc

Kbc

Jmb

pale yellow; well lithified; fine grained sandstone; well sorted;
subrounded quartz grains;  reaction to acid: none

pale yellow; well lithified; fine grained sandstone; well sorted;
subrounded quartz grains;  reaction to acid: none

pale yellow; well lithified; fine grained sandstone; well sorted;
subrounded quartz grains;  reaction to acid: none

pale yellow; well lithified; fine grained sandstone; well sorted;
subrounded quartz grains;  reaction to acid: none

olive; well lithified; fine grained sandstone; well sorted; subrounded
quartz grains;  reaction to acid: none

pale green; moderately lithified; mudstone/shale; friable;  reaction to

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SHALE
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Jmb

Jmb

Jmb

Jmb

Jmb

acid: none

dusky red; moderately lithified; mudstone/shale;  reaction to acid:
none

dusky red; moderately lithified; mudstone/shale;  reaction to acid:
none

dusky red; moderately lithified; mudstone/shale;  reaction to acid:
none

dusky red; moderately lithified; mudstone/shale;  reaction to acid:
none

dusky red; moderately lithified; mudstone/shale;  reaction to acid:
none

SHALE
continued from previous

page

SHALE

SHALE

SHALE

SHALE

SHALE
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Jmb

Jmb

Jmb

Jmb

Jmb

reddish gray; moderately lithified; interbedded layers of reddish brown
and greenish gray mudstone/shale;  reaction to acid: none

reddish gray; moderately lithified; interbedded layers of reddish brown
and greenish gray mudstone/shale;  reaction to acid: none

reddish gray; moderately lithified; interbedded layers of reddish brown
and greenish gray mudstone/shale;  reaction to acid: none

reddish gray; moderately lithified; interbedded layers of reddish brown
and greenish gray mudstone/shale;  reaction to acid: none

dusky red; moderately lithified; mudstone/shale;  reaction to acid:
none

SHALE

SHALE

SHALE

SHALE

SHALE
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FIGURE B-35.  GRAPHIC LOG FOR
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Jmb

Jmb

Jmb

dusky red; moderately lithified; mudstone/shale;  reaction to acid:
none

reddish gray; moderately lithified; mudstone/shale;  reaction to acid:
none

dusky red; moderately lithified; mudstone/shale;  reaction to acid:
none

SHALE

SHALE

SHALE

TD: 232.0 feet
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FIGURE B-35.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-104

RIO ALGOM MINE LISBON
LA SAL, UTAH
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trace iron oxide
staining

Qea

Kbc

Kbc

Kbc

Kbc

yellowish red; non-lithified; silty sand; well sorted;  reaction to acid:
weak

pale yellow; well lithified; fine grained sandstone; well sorted;
subrounded quartz grains;  reaction to acid: weak

pale yellow; well lithified; fine grained sandstone; well sorted;
subrounded quartz grains;  reaction to acid: weak to moderate

pale yellow; well lithified; fine grained sandstone; well sorted;
subrounded quartz grains;  reaction to acid: moderate

yellow; well lithified; very fine to fine grained sandstone; well sorted;
subrounded quartz grains;  reaction to acid: none

SILTY SAND

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

LOGGED BY:   J. Laney

DATE DRILLED:   Sept. 18, 2012

BOREHOLE DIAMETER:   8 inches

DRILLING METHOD / COMPANY: Conventional Air Rotary / Boart Longyear

DEPTH DRILLED: 141.0 feet

NAD27 : 588104.7 N / 2636130.88 E
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FIGURE B-36.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-105

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
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trace iron oxide
staining; cuttings

damp at 70'

trace iron oxide
staining; cuttings
saturated at 82'

abundant iron oxide
staining on fracture
surfaces; cuttings

saturated; borehole
producing ~20 gpm

common iron oxide
staining; cuttings

saturated; borehole
producing ~20 gpm

Kbc

Kbc

Kbc

Kbc

Kbc

olive yellow; well lithified; very fine to fine grained sandstone; well
sorted; subrounded quartz grains; interbedded with lenses of
orangish brown, friable siltstone;  reaction to acid: none

pale yellow; well lithified; fine grained sandstone; well sorted;
subrounded quartz grains;  reaction to acid: none

pale yellow; well lithified; fine grained sandstone; well sorted;
subrounded quartz grains;  reaction to acid: none

pale yellow; well lithified; fine grained sandstone; well sorted;
subrounded quartz grains;  reaction to acid: none

yellow; well lithified; fine grained sandstone; well sorted; subrounded
quartz grains;  reaction to acid: none

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE
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FIGURE B-36.  GRAPHIC LOG FOR
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common iron oxide
staining; cuttings

saturated; borehole
producing ~20 gpm

common iron oxide
staining; cuttings

saturated; borehole
producing ~20 gpm

trace iron oxide
staining; cuttings

saturated; borehole
producing ~20 gpm

trace iron oxide
staining; cuttings

saturated; borehole
producing ~20 gpm

cuttings saturated;
borehole producing

~20 gpm

cuttings saturated;
borehole producing

~20 gpm

Kbc

Kbc

Kbc

Kbc

Jmb

Jmb

yellow; well lithified; fine grained sandstone; well sorted; subrounded
quartz grains;  reaction to acid: none

yellow; well lithified; fine grained sandstone; well sorted; subrounded
quartz grains;  reaction to acid: none

pale yellow; well lithified; interbedded coarse grained sandstone and
conglomerate; poorly sorted; matrix supported; clasts up to 1. cm;
clasts consist of rounded dark gray sandstone and angular olive
green shale;  reaction to acid: none

pale yellow; well lithified; interbedded coarse grained sandstone and
conglomerate; poorly sorted; matrix supported; clasts up to 1. cm;
clasts consist of rounded dark gray sandstone and angular olive
green shale;  reaction to acid: none

pale green; weakly to moderately lithified; shale/mudstone; friable;
reaction to acid: none

dusky red; moderately lithified; shale; fissile;  reaction to acid: none

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SHALE

SHALE

TD: 141.0 feet
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FIGURE B-36.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-105

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE

110

120

130

140

150



trace iron oxide
staining

common iron oxide
staining

Kd

Kd

Kd

Kbc

Kbc

light gray; well lithified; fine grained sandstone; well sorted; rounded
to subrounded quartz grains;  reaction to acid: none

yellow; well lithified; conglomerate; poorly sorted; matrix supported;
fine grained sandy matrix; clasts consist of rounded dark gray and
brown sandstone, clasts up to 2 cm;  reaction to acid: none

olive yellow; well lithified; conglomerate; poorly sorted; matrix
supported; fine grained sandy matrix; clasts consist of rounded dark
gray and brown sandstone, clasts up to 2 cm;  reaction to acid: none

pale yellow; well lithified; fine grained sandstone; well sorted; rounded
to subrounded quartz grains;  reaction to acid: very weak

greenish gray; weakly to well lithified; siltstone; fissile; friable;
reaction to acid: weak to moderate

SANDSTONE

CONGLOMERATE

CONGLOMERATE

SANDSTONE

SILTSTONE

LOGGED BY:   J. Laney

DATE DRILLED:   Oct. 4, 2012

BOREHOLE DIAMETER:   8 inches

DRILLING METHOD / COMPANY: Conventional Air Rotary / Boart Longyear

DEPTH DRILLED: 265.0 feet

NAD27 : 587422.67 N / 2639305.99 E
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FIGURE B-37.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-106

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE

10

20

30

40

50



trace iron oxide
staining

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

light olive brown and dark reddish gray; weakly to well lithified;
limestone; hard; interbedded with lenses of reddish brown, fine
grained sandstone;  reaction to acid: moderate to strong

light olive brown and dark reddish gray; well lithified; limestone; hard;
interbedded with lenses of reddish brown, fine grained sandstone;
reaction to acid: none

light olive brown and dark reddish gray; well lithified; limestone; hard;
interbedded with lenses of reddish brown, fine grained sandstone;
reaction to acid: none

dark reddish gray; well lithified; very fine to fine grained sandstone;
well sorted;  reaction to acid: very weak

greenish gray; well lithified; very fine to fine grained sandstone; well
sorted;  reaction to acid: very weak

greenish gray and dark reddish gray; moderately to well lithified;
interbedded greenish gray to reddish brown siltstone;  reaction to
acid: very weak

pale yellow; well lithified; fine grained sandstone; well sorted; rounded
to subrounded quartz grains;  reaction to acid: very weak

LIMESTONE

LIMESTONE

LIMESTONE

SANDSTONE

SANDSTONE

SILTSTONE

SANDSTONE
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FIGURE B-37.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-106

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE

60

70

80

90

100



trace black stainingKbc

Kbc

Kbc

Kbc

Kbc

pale yellow; well lithified; fine grained sandstone; well sorted; rounded
to subrounded quartz grains;  reaction to acid: weak

pale yellow; well lithified; fine grained sandstone; well sorted; rounded
to subrounded quartz grains;  reaction to acid: very weak

pale yellow; well lithified; fine grained sandstone; well sorted; rounded
to subrounded quartz grains;  reaction to acid: moderate

pale yellow; well lithified; fine grained sandstone; well sorted; rounded
to subrounded quartz grains;  reaction to acid: weak

pale yellow; well lithified; fine grained sandstone; well sorted; rounded
to subrounded quartz grains;  reaction to acid: none

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE
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FIGURE B-37.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-106

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE

110

120

130

140

150



iron oxide staining

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

pale yellow; well lithified; very fine to fine grained sandstone; well
sorted rounded to subrounded quartz grains;  reaction to acid: none

white; well lithified; very fine to fine grained sandstone; well sorted
rounded to subrounded quartz grains;  reaction to acid: none

white; well lithified; very fine to fine grained sandstone; well sorted
rounded to subrounded quartz grains;  reaction to acid: none

white; well lithified; very fine to fine grained sandstone; well sorted
rounded to subrounded quartz grains;  reaction to acid: none

white; well lithified; very fine to fine grained sandstone; well sorted
rounded to subrounded quartz grains;  reaction to acid: none

yellowish brown; well lithified; very fine to fine grained sandstone; well
sorted rounded to subrounded quartz grains;  reaction to acid: none

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE
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FIGURE B-37.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-106

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE

160

170

180

190

200



trace iron oxide
staining

Kbc

Kbc

Kbc

Kbc

Jmb

Jmb

Jmb

greenish gray; well lithified; siltstone; friable;  reaction to acid: none

white; well lithified; very fine to fine grained sandstone; well sorted
rounded to subrounded quartz grains;  reaction to acid: none

white; well lithified; very fine to fine grained sandstone; well sorted;
rounded to subrounded quartz grains;  reaction to acid: none

white; well lithified; very fine to fine grained sandstone; well sorted;
rounded to subrounded quartz grains;  reaction to acid: none

greenish gray; moderately lithified; mudstone/shale; soft; friable;
reaction to acid: none

dusky red; moderately to well lithified; mudstone/shale; fissile; friable;
reaction to acid: none

dusky red; moderately to well lithified; mudstone/shale; fissile;
reaction to acid: none

SILTSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SHALE

SHALE

SHALE
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FIGURE B-37.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-106

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE

210

220

230

240

250



Jmb

Jmb

dusky red; moderately to well lithified; mudstone/shale; fissile;
reaction to acid: none

dusky red; moderately to well lithified; mudstone/shale; fissile;
reaction to acid: none

SHALE

SHALE

TD: 265.0 feet
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FIGURE B-37.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-106

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE

260

270

280

290

300



weathered

fractured with iron
oxide staining

weathered and
fractured

weathered

fractured with iron
oxide staining

common fracturing

fractured with iron
oxide staining

Qea

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

reddish brown; non-lithified; loose silty sand with weakly lithified
calcareous deposits (caliche);  reaction to acid: very strong

yellowish brown to reddish brown; moderately lithified; medium
grained sandstone; moderately sorted;  reaction to acid: very strong

yellowish brown to reddish brown; non-lithified to weakly lithified;
medium grained sandstone; moderately sorted;  reaction to acid:
weak

yellowish brown to reddish brown; moderately to well lithified; fine
grained sandstone, moderately sorted; uniform, subrounded quartz
grains; with trace subrounded gravel and lithic fragments;  reaction to
acid: none

yellowish brown to reddish brown; non-lithified; siltstone; with trace
lithic clasts;  reaction to acid: none

yellowish brown to reddish brown; weakly to moderately lithified;
medium grained sandstone, moderately sorted; uniform, subrounded
quartz grains; with trace subrounded gravel and lithic fragments;
reaction to acid: none

light brown; weakly to well lithified; medium grained sandstone;
interbedded with conglomerate;  reaction to acid: none

yellowish brown; weakly lithified; medium grained sandstone,
moderately sorted; uniform, subrounded quartz grains; with trace
subrounded gravel and lithic fragments;  reaction to acid: none

yellowish brown; well lithified; fine to medium grained sandstone,
moderately sorted; uniform, subrounded quartz grains; with trace
subrounded gravel and lithic fragments;  reaction to acid: none
yellowish brown; well lithified; fine to medium grained sandstone,
moderately sorted; uniform, subrounded quartz grains; with trace
subrounded gravel and lithic fragments;  reaction to acid: none
light brown to gray; weakly to well lithified; medium grained
sandstone, well sorted; uniform, subrounded quartz grains; with trace
subrounded gravel and lithic fragments;  reaction to acid: none

SILTY SAND

SANDSTONE

SANDSTONE

SANDSTONE

SILTSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

LOGGED BY:   M. Shelley

DATE DRILLED:   Aug. 28, 2013

BOREHOLE DIAMETER:   8 inches

DRILLING METHOD / COMPANY: Core and Symmetrix/Conventional Air Rotary / National EWP

DEPTH DRILLED: 85.0 feet

NAD27 : 593266.79 N / 2628806.53 E
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FIGURE B-38.  GRAPHIC LOG FOR
CORE SAMPLES FROM MONITOR WELL MW-107D

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE
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50



iron oxide staining

fractured with iron
oxide staining

Kbc

Kbc

Kbc

Jmb

yellowish brown; non-lithified; medium grained sandstone, well
sorted; uniform, subrounded quartz grains; with trace subrounded
gravel and lithic fragments;  reaction to acid: none

yellowish brown; very weakly to weakly lithified; medium grained
sandstone, well sorted; uniform, subrounded quartz grains; with trace
subrounded gravel and lithic fragments;  reaction to acid: none

yellowish brown to pinkish white; well lithified; medium grained
sandstone, well sorted; uniform, subrounded quartz grains;  reaction
to acid: none

greenish blue; moderately to well lithified; mudstone/shale;  reaction
to acid: none

SANDSTONE
continued from previous

page

SANDSTONE

SANDSTONE

SANDSTONE

SHALE

TD: 85.0 feet

S:\DATASTORE\GINT\GINT LIBRARIES\OVERHAUL_LIBRARIES\OVERHAUL_LIBRARY2013_REV3.GLB / 4/29/2014 3:14:24 PM

Page 2 of 2

FIGURE B-38.  GRAPHIC LOG FOR
CORE SAMPLES FROM MONITOR WELL MW-107D

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE
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100



weathered

fractured with iron
oxide staining

weathered and
fractured

weathered

fractured with iron
oxide staining

common fracturing

fractured with iron
oxide staining

Qea

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

reddish brown; non-lithified; loose silty sand with weakly lithified
calcareous deposits (caliche);  reaction to acid: very strong

yellowish brown to reddish brown; moderately lithified; medium
grained sandstone; moderately sorted;  reaction to acid: very strong

yellowish brown to reddish brown; non-lithified to weakly lithified;
medium grained sandstone; moderately sorted;  reaction to acid:
weak

yellowish brown to reddish brown; moderately to well lithified; fine
grained sandstone, moderately sorted; uniform, subrounded quartz
grains; with trace subrounded gravel and lithic fragments;  reaction to
acid: none

yellowish brown to reddish brown; non-lithified; siltstone; with trace
lithic clasts;  reaction to acid: none

yellowish brown to reddish brown; weakly to moderately lithified;
medium grained sandstone, moderately sorted; uniform, subrounded
quartz grains; with trace subrounded gravel and lithic fragments;
reaction to acid: none

light brown; weakly to well lithified; medium grained sandstone;
interbedded with conglomerate;  reaction to acid: none

yellowish brown; weakly lithified; medium grained sandstone,
moderately sorted; uniform, subrounded quartz grains; with trace
subrounded gravel and lithic fragments;  reaction to acid: none

yellowish brown; well lithified; fine to medium grained sandstone,
moderately sorted; uniform, subrounded quartz grains; with trace
subrounded gravel and lithic fragments;  reaction to acid: none
yellowish brown; well lithified; fine to medium grained sandstone,
moderately sorted; uniform, subrounded quartz grains; with trace
subrounded gravel and lithic fragments;  reaction to acid: none
light brown to gray; weakly to well lithified; medium grained
sandstone, well sorted; uniform, subrounded quartz grains; with trace
subrounded gravel and lithic fragments;  reaction to acid: none

SILTY SAND

SANDSTONE

SANDSTONE

SANDSTONE

SILTSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

LOGGED BY:   M. Shelley

DATE DRILLED:   Aug. 29, 2013

BOREHOLE DIAMETER:   8 inches

DRILLING METHOD / COMPANY: Symmetrix/Conventional Air Rotary / National EWP

DEPTH DRILLED: 61.0 feet

NAD27 : 593255.35 N / 2628825.67 E
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FIGURE B-39.  GRAPHIC LOG FOR
CORE SAMPLES FROM MONITOR WELL MW-107S

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE

10

20
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50



Kbc yellowish brown; non-lithified; medium grained sandstone, well
sorted; uniform, subrounded quartz grains; with trace subrounded
gravel and lithic fragments;  reaction to acid: none

SANDSTONE
continued from previous

page

SANDSTONE

TD: 61.0 feet
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FIGURE B-39.  GRAPHIC LOG FOR
CORE SAMPLES FROM MONITOR WELL MW-107S

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE
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calcite mineralization

fractured

fractured; calcite
mineralization

Qea

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

reddish brown; non-lithified to moderately lithified; loose silty sand
with weakly lithified calcareous deposits (caliche);  reaction to acid:
very strong

yellowish brown; weakly to moderately lithified; very fine to fine
grained sandstone; well sorted; uniform, subrounded quartz grains;
reaction to acid: strong

yellowish brown; moderately lithified; very fine to fine grained
sandstone; well sorted; uniform, subrounded quartz grains;  reaction
to acid: strong
greenish gray; weakly to moderately lithified; siltstone;  reaction to
acid: strong

reddish gray; weakly to well lithified; siltstone interbedded with
limestone;  reaction to acid: strong

reddish brown to bluish gray; moderately lithified; mudstone/shale;
reaction to acid: none
reddish brown to bluish gray; moderately lithified; mudstone/shale;
reaction to acid: none

yellowish brown; weakly to moderately lithified; siltstone interbedded
with limestone;  reaction to acid: moderate

olive brown; moderately to well lithified; fine grained sandstone; with
trace subrounded gravel and lithic fragments of limestone and chert;
reaction to acid: very strong

olive brown; moderately to well lithified; fine grained sandstone with
trace subrounded gravel and lithic fragments of limestone and chert;
reaction to acid: very strong

SILTY SAND

SANDSTONE

SANDSTONE

SILTSTONE

SILTSTONE

SHALE

SHALE

SILTSTONE

SANDSTONE

SANDSTONE

LOGGED BY:   J. Bell

DATE DRILLED:   Aug. 29, 2013

BOREHOLE DIAMETER:   8 inches

DRILLING METHOD / COMPANY: Conventional Air Rotary/RC Hammer / National EWP

DEPTH DRILLED: 174.0 feet

NAD27 : 593861.05 N / 2629864.71 E
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FIGURE B-40.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-108

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE
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50



iron oxide staining

iron oxide staining

iron oxide staining and
calcite mineralization
on fractured surfaces

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

olive brown; moderately to well lithified; fine grained sandstone with
trace subrounded gravel and lithic fragments of limestone and chert;
reaction to acid: very strong

light gray; moderately to well lithified; fine grained sandstone with
trace subrounded gravel and lithic fragments of green siltstone;
reaction to acid: moderate

light gray; moderately to well lithified; fine grained sandstone with
trace subrounded gravel and lithic fragments of green siltstone;
reaction to acid: strong

light gray; moderately to well lithified; fine grained sandstone with
trace subrounded gravel and lithic fragments of green siltstone;
reaction to acid: strong

reddish brown to greenish gray; moderately to well lithified; siltstone;
reaction to acid: moderate

olive to light gray; well lithified; fine grained sandstone; well sorted;
uniform, subrounded quartz grains;  reaction to acid: moderate

olive to light gray; well lithified; fine grained sandstone; well sorted;
uniform, subrounded quartz grains;  reaction to acid: very strong

olive to light gray; well lithified; fine to medium grained grained
sandstone; well sorted; uniform, subrounded quartz grains;  reaction
to acid: very strong

SANDSTONE
continued from previous

page
SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SILTSTONE

SANDSTONE

SANDSTONE

SANDSTONE
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FIGURE B-40.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-108

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
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Kbc

Kbc

Kbc

Kbc

light gray; well lithified; fine to medium grained grained sandstone;
well sorted; uniform, subrounded quartz grains;  reaction to acid:
none

light gray; well lithified; fine to medium grained grained sandstone;
well sorted; uniform, subrounded quartz grains;  reaction to acid:
none

light gray; well lithified; fine to medium grained grained sandstone;
well sorted; uniform, subrounded quartz grains;  reaction to acid:
none

light gray; well lithified; fine grained sandstone; well sorted; uniform,
subrounded quartz grains; interbedded with green siltstone;  reaction
to acid: none

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE
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FIGURE B-40.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-108

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE
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iron oxide staining and
calcite mineralization

Kbc

Jmb

Jmb

Jmb

light gray to yellowish brown; moderately to well lithified; fine grained
sandstone; well sorted; uniform, subrounded quartz grains;
interbedded with green siltstone;  reaction to acid: moderate

yellowish brown to bluish gray; weakly to moderately lithified;
mudstone/shale;  reaction to acid: weak

bluish green; weakly to moderately lithified; mudstone/shale;  reaction
to acid: none
reddish brown; moderately lithified; mudstone/shale;  reaction to acid:
none

SANDSTONE
continued from previous

page

SANDSTONE

SHALE

SHALE

SHALE

TD: 174.0 feet
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FIGURE B-40.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-108

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE
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200



fractures noted

fractures noted

fractures noted

Qea

Kbc

Kbc

Kbc

reddish brown; non-lithified; loose silty sand;  reaction to acid: very
strong

light brown; well lithified; fine grained sandstone; well sorted; uniform,
subrounded quartz grains;  reaction to acid: strong

light brown; well lithified; fine grained sandstone, well sorted; uniform,
subrounded quartz grains; with trace subrounded gravel and lithic
fragments;  reaction to acid: strong

light brown; well lithified; very fine to fine grained sandstone; well
sorted;  reaction to acid: none

SILTY SAND

SANDSTONE

SANDSTONE

SANDSTONE

LOGGED BY:   M. Shelley

DATE DRILLED:   Aug. 29, 2013

BOREHOLE DIAMETER:   8 inches

DRILLING METHOD / COMPANY: Core and RC Hammer / National EWP

DEPTH DRILLED: 160.0 feet

NAD27 : 593551.87 N / 2632526.68 E
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FIGURE B-41.  GRAPHIC LOG FOR
CORE SAMPLES FROM MONITOR WELL MW-109

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE
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iron oxide staining

iron oxide staining

Kbc

Kbc

Kbc

Kbc

Kbc

light brown; well lithified; fine to medium grained sandstone,
moderately sorted; uniform, subrounded quartz grains;  reaction to
acid: none

light brown; well lithified; fine grained sandstone, moderately sorted;
uniform, subrounded quartz grains; with trace subrounded gravel and
lithic fragments;  reaction to acid: none

light brown; well lithified; fine grained sandstone, moderately sorted;
uniform, subrounded quartz grains; with trace subrounded gravel and
lithic fragments;  reaction to acid: none

light brown; well lithified; fine grained sandstone, moderately sorted;
uniform, subrounded quartz grains; with trace subrounded gravel and
lithic fragments;  reaction to acid: none

light brown; well lithified; fine to medium grained sandstone,
moderately sorted; uniform, subrounded quartz grains;  reaction to
acid: none

SANDSTONE
continued from previous

page

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE
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FIGURE B-41.  GRAPHIC LOG FOR
CORE SAMPLES FROM MONITOR WELL MW-109

RIO ALGOM MINE LISBON
LA SAL, UTAH
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Kbc

Kbc

Kbc

Kbc

light brown; well lithified; fine to medium grained sandstone,
moderately sorted; uniform, subrounded quartz grains;  reaction to
acid: none

light brown; well lithified; fine to medium grained sandstone,
moderately sorted; uniform, subrounded quartz grains;  reaction to
acid: none

reddish brown to gray; moderately to well lithified; medium grained
sandstone; interbedded with conglomerate;  reaction to acid: none

reddish brown to gray; moderately to well lithified; medium grained
sandstone; interbedded with conglomerate;  reaction to acid: none

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE
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FIGURE B-41.  GRAPHIC LOG FOR
CORE SAMPLES FROM MONITOR WELL MW-109

RIO ALGOM MINE LISBON
LA SAL, UTAH
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Jmb reddish brown; moderately to well lithified; mudstone/shale;  reaction
to acid: none

SANDSTONE
continued from previous

page

SHALE

TD: 160.0 feet
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FIGURE B-41.  GRAPHIC LOG FOR
CORE SAMPLES FROM MONITOR WELL MW-109

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE

160
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Qea

Kbc

Kbc

Kbc

Kbc

Kbc

reddish brown; non-lithified; loose silty sand with trace rounded
gravel;  reaction to acid: strong
light brown to white; well lithified; medium grained sandstone; well
sorted; uniform, subrounded quartz grains;  reaction to acid:
moderate

light brown to white; well lithified; fine to medium grained sandstone;
well sorted; uniform, subrounded quartz grains; trace lithic clasts of
chert and shale;  reaction to acid: none

light brown to white; well lithified; fine to medium grained sandstone;
well sorted; uniform, subrounded quartz grains; trace lithic clasts of
chert and shale;  reaction to acid: none

light brown to white; moderately to well lithified; fine grained
sandstone; interbedded with greenish gray siltstone;  reaction to acid:
none

light brown to white; well lithified; fine to medium grained sandstone;
well sorted; uniform, subrounded quartz grains; trace lithic clasts of
chert and shale;  reaction to acid: none

SILTY SAND

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

LOGGED BY:   J. Bell

DATE DRILLED:   Aug. 28, 2013

BOREHOLE DIAMETER:   8 inches

DRILLING METHOD / COMPANY: Conventional Air Rotary/RC Hammer / National EWP

DEPTH DRILLED: 141.0 feet

NAD27 : 592550.34 N / 2632886.15 E
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FIGURE B-42.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-110

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG
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trace iron oxide
staining

Kbc

Kbc

Kbc

Jmb

Jmb

light brown to white; well lithified; fine to medium grained sandstone;
well sorted; uniform, subrounded quartz grains; trace lithic clasts of
chert and shale;  reaction to acid: none

light brown to white; well lithified; fine grained sandstone; well sorted;
uniform, subrounded quartz grains; trace lithic clasts of chert and
shale;  reaction to acid: none

light brown to white; well lithified; fine to medium grained sandstone;
well sorted; uniform, subrounded quartz grains; trace lithic clasts of
chert and shale;  reaction to acid: none

greenish blue; weakly to moderately lithified; mudstone/shale; clayey;
reaction to acid: none

reddish brown; moderately lithified; mudstone/shale;  reaction to acid:
none

SANDSTONE

SANDSTONE

SANDSTONE

SHALE

SHALE

S:\DATASTORE\GINT\GINT LIBRARIES\OVERHAUL_LIBRARIES\OVERHAUL_LIBRARY2013_REV3.GLB / 4/29/2014 3:14:24 PM

Page 2 of 3

FIGURE B-42.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-110
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LA SAL, UTAH
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Jmb

Jmb

reddish brown; moderately lithified; mudstone/shale;  reaction to acid:
none

reddish brown; moderately lithified; mudstone/shale;  reaction to acid:
none

SHALE

SHALE

TD: 141.0 feet
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FIGURE B-42.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-110

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG
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Qea

Kbc

Kbc

Kbc

Kbc

reddish brown; non-lithified; loose silty sand;  reaction to acid: strong

light brown to white; moderately lithified; medium to fine grained
sandstone; well sorted, uniform, subrounded quartz grains; with lithic
fragments of chert;  reaction to acid: moderate

light brown to white; moderately lithified; fine grained sandstone; well
sorted, uniform, subrounded quartz grains; with lithic fragments of
chert;  reaction to acid: strong

reddish brown; weakly lithified; siltstone; clayey;  reaction to acid:
none

light brown to white; moderately lithified; fine grained sandstone; well
sorted, uniform, subrounded quartz grains; with lithic fragments of
chert; interbedded with green siltstone;  reaction to acid: weak

SILTY SAND

SANDSTONE

SANDSTONE

SILTSTONE

SANDSTONE

LOGGED BY:   C. Stielstra

DATE DRILLED:   Sept. 21, 2013

BOREHOLE DIAMETER:   8 inches

DRILLING METHOD / COMPANY: Conventional Air Rotary/RC Hammer / National EWP

DEPTH DRILLED: 124.0 feet

NAD27 : 591997.01 N / 2634470.31 E
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FIGURE B-43.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-111

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
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Kbc

Jmb

Jmb

Jmb

Jmb

Jmb

light brown to white; moderately lithified; fine grained sandstone; well
sorted, uniform, subrounded quartz grains; with lithic fragments of
chert;  reaction to acid: very weak

greenish blue; weakly lithified; mudstone/shale;  reaction to acid: very
weak

reddish brown; moderately lithified; mudstone/shale;  reaction to acid:
none

reddish brown; moderately lithified; mudstone/shale;  reaction to acid:
none

reddish brown to bluish gray; moderately lithified; mudstone/shale;
interbedded with bluish gray very fine grained sandstone;  reaction to
acid: none

reddish brown to bluish gray; moderately lithified; mudstone/shale;
interbedded with bluish gray very fine grained sandstone;  reaction to
acid: none

SANDSTONE

SHALE

SHALE

SHALE

SHALE

SHALE
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FIGURE B-43.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-111

RIO ALGOM MINE LISBON
LA SAL, UTAH
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Jmb

Jmb

reddish brown; moderately lithified; mudstone/shale;  reaction to acid:
none

reddish brown; moderately lithified; mudstone/shale;  reaction to acid:
none

SHALE

SHALE

TD: 124.0 feet
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FIGURE B-43.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-111

RIO ALGOM MINE LISBON
LA SAL, UTAH
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Qea

Kbc

Kbc

Kbc

reddish brown; non-lithified to very weakly lithified; loose silty sand
with weakly lithified calcareous deposits (caliche);  reaction to acid:
very strong

reddish brown to gray; moderately lithified; siltstone interbedded with
limestone;  reaction to acid: strong

reddish brown to greenish gray; weakly to moderately lithified;
siltstone interbedded with limestone;  reaction to acid: strong

light brown; well lithified; fine to medium grained sandstone;
interbedded with thin limestone layers;  reaction to acid: moderate to
strong

SILTY SAND

SILTSTONE

SILTSTONE

SANDSTONE

LOGGED BY:   J. Bell

DATE DRILLED:   Aug. 23, 2013

BOREHOLE DIAMETER:   8 inches

DRILLING METHOD / COMPANY: Conventional Air Rotary/RC Hammer / National EWP

DEPTH DRILLED: 140.0 feet

NAD27 : 591398.07 N / 2631481.45 E
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FIGURE B-44.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-112

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG
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(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE

10

20

30

40

50



Kbc

Kbc

Kbc

Kbc

white; well lithified; very fine to fine grained sandstone with trace
subrounded gravel and lithic fragments; interbedded with thin
limestone layers;  reaction to acid: strong

yellowish brown; moderately to well lithified; very fine to fine grained
sandstone; interbedded with siltstone;  reaction to acid: moderate

yellowish brown; moderately to well lithified; fine to medium grained
sandstone; well sorted; uniform, subrounded quartz grains;  reaction
to acid: strong

yellowish brown; well lithified; very fine to fine grained sandstone with
trace subrounded gravel and lithic fragments;  reaction to acid: none

SANDSTONE
continued from previous

page

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE
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FIGURE B-44.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-112
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Kbc

Kbc

yellowish brown to green; moderately to well lithified; very fine to fine
grained sandstone; well sorted; uniform, subrounded quartz grains;
interbedded with green siltstone;  reaction to acid: none

white; well lithified; very fine to fine grained sandstone with trace
subrounded gravel and lithic fragments;  reaction to acid: none

SANDSTONE
continued from previous

page

SANDSTONE

SANDSTONE

TD: 140.0 feet
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FIGURE B-44.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-112

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG
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trace iron oxide
staining

trace iron oxide
staining

Qea

Kbc

Kbc

Kbc

Kbc

reddish brown; non-lithified; loose silty sand with trace rounded
gravel;  reaction to acid: strong

reddish brown; well lithified; very fine to fine grained sandstone;
interbedded with gray limestone and red siltstone/clay;  reaction to
acid: strong

light brown; moderately lithified; fine grained sandstone; interbedded
with greenish gray siltstone and limestone;  reaction to acid: strong

light brown; moderately lithified; fine grained sandstone; interbedded
with green siltstone;  reaction to acid: moderate

light brown; moderately lithified; very fine sandstone; interbedded with
gray limestone;  reaction to acid: strong

SILTY SAND

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

LOGGED BY:   J. Laney

DATE DRILLED:   Aug. 21, 2013

BOREHOLE DIAMETER:   8 inches

DRILLING METHOD / COMPANY: Conventional Air Rotary/RC Hammer / National EWP

DEPTH DRILLED: 105.0 feet

NAD27 : 590646.62 N / 2633010.06 E
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FIGURE B-45.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-113

RIO ALGOM MINE LISBON
LA SAL, UTAH
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common iron oxide
staining

common iron oxide
staining, trace

manganese oxide

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

light brown; moderately lithified; very fine sandstone; interbedded with
gray limestone;  reaction to acid: weak

light brown; well lithified; very fine to fine grained sandstone; well
sorted;  reaction to acid: strong

light brown; well lithified; very fine to fine grained sandstone with
interbedded with minor lenses of brown clay;  reaction to acid: weak

light brown to green; weakly lithified; clayey siltstone;  reaction to
acid: none

light gray; weakly lithified; fine grained sandstone; well sorted;
reaction to acid: none

light gray; weakly lithified; fine grained sandstone; interbedded with
greenish-brown siltstone;  reaction to acid: none

SANDSTONE

SANDSTONE

SANDSTONE

SILTSTONE

SANDSTONE

SANDSTONE
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FIGURE B-45.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-113

RIO ALGOM MINE LISBON
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Kbc light gray; moderately lithified; fine grained sandstone; well sorted;
uniform subrounded quartz grains;  reaction to acid: none

SANDSTONE

TD: 105.0 feet
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FIGURE B-45.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-113

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG
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Qea

Kbc

Kbc

Kbc

Kbc

reddish brown; non-lithified; loose silty sand with trace rounded
gravel;  reaction to acid: strong

white; well lithified; fine to medium grained sandstone; well sorted;
uniform, subrounded quartz grains;  reaction to acid: none

gray to reddish brown; moderately lithified; fine grained sandstone;
well sorted; uniform, subrounded quartz grains; interbedded with red
siltstone;  reaction to acid: none

gray to reddish brown; well lithified; fine grained sandstone; well
sorted; uniform, subrounded quartz grains; interbedded with red
siltstone;  reaction to acid: moderate

gray to reddish brown; well lithified; fine grained sandstone;
interbedded with gray limestone and red siltstone;  reaction to acid:
strong

SILTY SAND

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

LOGGED BY:   J. Laney

DATE DRILLED:   Aug. 23, 2013

BOREHOLE DIAMETER:   8 inches

DRILLING METHOD / COMPANY: Conventional Air Rotary/RC Hammer / National EWP

DEPTH DRILLED: 204.0 feet

NAD27 : 590521.65 N / 2632023.46 E
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FIGURE B-46.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-114

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
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common iron oxide
staining

common iron oxide
staining

trace iron oxide
staining

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

gray to reddish brown; well lithified; fine grained sandstone;
interbedded with gray limestone and red siltstone;  reaction to acid:
strong

gray to reddish brown; well lithified; fine grained sandstone;
interbedded with gray limestone and red siltstone;  reaction to acid:
strong

greenish gray; well lithified; fine grained sandstone interbedded with
green siltstone;  reaction to acid: moderate

light brown; well lithified; conglomerate; pebble-sized, subrounded
clasts with fine grained sand matrix;  reaction to acid: moderate

light brown; well lithified; conglomerate; pebble-sized, subrounded
clasts with fine grained sand matrix;  reaction to acid: moderate

white to light brown; well lithified; medium grained sandstone; well
sorted; uniform, subrounded quartz grains;  reaction to acid:
moderate

SANDSTONE

SANDSTONE

SANDSTONE

CONGLOMERATE

CONGLOMERATE

SANDSTONE
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FIGURE B-46.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-114

RIO ALGOM MINE LISBON
LA SAL, UTAH
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trace iron oxide
staining

trace iron oxide
staining

trace iron oxide
staining, fracture

noted at 122'

common iron oxide
staining; green

alteration mineral on
fracture surfaces

trace iron oxide
staining

trace iron oxide
staining

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

white to light brown; well lithified; medium grained sandstone; well
sorted; uniform, subrounded quartz grains;  reaction to acid:
moderate

white to light brown; well lithified; medium grained sandstone; well
sorted; uniform, subrounded quartz grains;  reaction to acid: none

white to light brown; well lithified; medium grained sandstone; well
sorted; uniform, subrounded quartz grains;  reaction to acid: none

white to light brown; well lithified; fine to medium grained sandstone;
well sorted; uniform, subrounded quartz grains; trace lithic gravel;
reaction to acid: none

white to light brown; well lithified; fine to medium grained sandstone;
well sorted; uniform, subrounded quartz grains; trace lithic gravel;
reaction to acid: none

white to light brown; well lithified; fine to medium grained sandstone;
well sorted; uniform, subrounded quartz grains; trace lithic gravel;
reaction to acid: none

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE
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FIGURE B-46.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-114

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG
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trace iron oxide
staining

trace iron oxide
staining

trace iron oxide
staining

Kbc

Kbc

Kbc

Kbc

Kbc

Jmb

white to light brown; well lithified; fine to medium grained sandstone;
well sorted; uniform, subrounded quartz grains; trace lithic gravel;
reaction to acid: none

white to light brown; well lithified; fine to medium grained sandstone;
well sorted; uniform, subrounded quartz grains; trace lithic gravel;
reaction to acid: none

white to light brown; well lithified; fine to medium grained sandstone;
well sorted; uniform, subrounded quartz grains; trace lithic gravel;
reaction to acid: none

white to light brown; well lithified; fine to medium grained sandstone;
well sorted; uniform, subrounded quartz grains; trace lithic gravel;
reaction to acid: none

white to light brown; well lithified; fine to medium grained sandstone;
well sorted; uniform, subrounded quartz grains; trace lithic gravel;
reaction to acid: none

greenish blue; moderately lithified; mudstone/shale;  reaction to acid:
none

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SHALE
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FIGURE B-46.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-114

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE
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200



Jmb reddish brown; well lithified; mudstone/shale;  reaction to acid: noneSHALE

TD: 204.0 feet

S:\DATASTORE\GINT\GINT LIBRARIES\OVERHAUL_LIBRARIES\OVERHAUL_LIBRARY2013_REV3.GLB / 4/29/2014 3:14:24 PM

Page 5 of 5

FIGURE B-46.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-114

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE
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Qea

Qea

Kbc

Kbc

Kbc

reddish brown; non-lithified; loose silty sand;  reaction to acid: very
strong

reddish brown to gray; weakly lithified; fine grained sandstone; well
sorted;  reaction to acid: weak

reddish brown to gray; moderately lithified; fine grained sandstone;
interbedded with gray siltstone;  reaction to acid: none

reddish brown to gray; moderately lithified; fine to coarse grained
sandstone; poorly sorted; with common gravel sized, subrounded
clasts of chert;  reaction to acid: none

reddish brown to gray; weakly lithified; fine to coarse grained
sandstone; poorly sorted; common gravel sized, subrounded clasts of
chert;  reaction to acid: none

SILTY SAND

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

LOGGED BY:   J. Bell

DATE DRILLED:   Aug. 21, 2013

BOREHOLE DIAMETER:   8 inches

DRILLING METHOD / COMPANY: Conventional Air Rotary/RC Hammer / National EWP

DEPTH DRILLED: 240.0 feet

NAD27 : 589529.13 N / 2633240.02 E
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FIGURE B-47.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-115M

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
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Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

greenish gray; moderately to well lithified; siltstone; clayey;  reaction
to acid: none

light brown; well lithified; fine grained sandstone; well sorted;  reaction
to acid: weak

reddish brown; well lithified; very fine to fine grained sandstone;
interbedded with reddish brown siltstone;  reaction to acid: moderate

reddish brown; weakly lithified; siltstone;  reaction to acid: weak

reddish brown; moderately lithified; siltstone;  reaction to acid: weak

greenish gray; moderately lithified; siltstone;  reaction to acid: weak

SILTSTONE

SANDSTONE

SANDSTONE

SILTSTONE

SILTSTONE

SILTSTONE
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FIGURE B-47.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-115M

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE

60

70

80

90

100



iron oxide staining

trace iron oxide
staining; fractured

Kbc

Kbc

Kbc

Kbc

Kbc

reddish brown; moderately lithified; siltstone;  reaction to acid: weak

light brown; well lithified; fine grained sandstone; well sorted;
interbedded with reddish brown siltstone;  reaction to acid: weak

reddish brown; weakly lithified; very fine to fine grained sandstone;
interbedded with reddish brown siltstone;  reaction to acid: weak

white to light gray; moderately to well lithified; fine to medium grained
sandstone; moderately sorted; uniform, subrounded quartz grains;
with rounded gravel up to 1 cm;  reaction to acid: none

white to light gray; moderately to well lithified; fine to medium grained
sandstone; moderately sorted; uniform, subrounded quartz grains;
with rounded gravel up to 1 cm;  reaction to acid: none

SILTSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE
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FIGURE B-47.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-115M

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE

110

120

130

140

150



trace iron oxide
staining; fractured

trace iron oxide
staining; fractured

trace iron oxide
staining; fractured

trace iron oxide
staining; fractured;
weathered; "vuggy"

appearance

trace iron oxide
staining; fractured;
weathered; "vuggy"

appearance

Kbc

Kbc

Kbc

Kbc

Kbc

white to light gray; moderately to well lithified; fine to medium grained
sandstone; moderately sorted; uniform, subrounded quartz grains;
with rounded gravel up to 2 cm;  reaction to acid: none

white to light gray; well lithified; fine to medium grained sandstone;
moderately sorted; uniform, subrounded quartz grains; with rounded
gravel up to 2 cm;  reaction to acid: none

white; well lithified; fine to medium grained sandstone; moderately
sorted;  reaction to acid: none

light gray; moderately to well lithified; fine to medium grained
sandstone; moderately sorted; interbedded with olive green siltstone;
reaction to acid: none

light gray; moderately to well lithified; fine to medium grained
sandstone; moderately sorted; interbedded with olive green siltstone;
reaction to acid: none

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

S:\DATASTORE\GINT\GINT LIBRARIES\OVERHAUL_LIBRARIES\OVERHAUL_LIBRARY2013_REV3.GLB / 4/29/2014 3:14:24 PM

Page 4 of 5

FIGURE B-47.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-115M

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE

160

170

180

190

200



trace iron oxide
staining; fractured;
weathered; "vuggy"

appearance

trace iron oxide
staining; fractured;
weathered; "vuggy"

appearance

trace iron oxide
staining; fractured;
weathered; "vuggy"

appearance

trace iron oxide
staining; fractured;
weathered; "vuggy"

appearance

Kbc

Kbc

white; moderately to well lithified; fine to medium grained sandstone;
moderately sorted; interbedded with olive green siltstone;  reaction to
acid: none

white; well lithified; fine grained sandstone; well sorted; uniform,
subrounded quartz grains;  reaction to acid: none

greenish gray; well lithified; fine grained sandstone; well sorted;
uniform, subrounded quartz grains;  reaction to acid: none

white; well lithified; fine grained sandstone; well sorted; uniform,
subrounded quartz grains;  reaction to acid: none

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

TD: 240.0 feet
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FIGURE B-47.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-115M

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE

210

220

230

240

250



weathered

weathered

iron oxide staining

Qea

Kbc

Kbc

Kbc

Kbc

reddish brown; non-lithified; loose silty sand;  reaction to acid: very
strong

reddish brown; well lithified; fine to medium grained sandstone;
moderately sorted; interbedded with thin limestone layers;  reaction to
acid: very strong

reddish brown; well lithified; fine to medium grained sandstone;
moderately sorted; with trace lithic fragments of chert;  reaction to
acid: none

reddish brown; weakly to moderately lithified; fine grained sandstone;
well sorted;  reaction to acid: none

light brown; moderately to well lithified; fine grained sandstone; well
sorted; interbedded with yellowish brown siltstone;  reaction to acid:
none

SILTY SAND

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

LOGGED BY:   J. Bell

DATE DRILLED:   Aug. 21, 2013

BOREHOLE DIAMETER:   8 inches

DRILLING METHOD / COMPANY: Conventional Air Rotary/RC Hammer / National EWP

DEPTH DRILLED: 218.0 feet

NAD27 : 589523.46 N / 2633289.06 E
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FIGURE B-48.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-115S

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE

10

20

30

40

50



iron oxide staining

iron oxide staining

Kbc

Kbc

Kbc

Kbc

Kbc

light brown; moderately to well lithified; fine grained sandstone; well
sorted; interbedded with yellowish brown siltstone;  reaction to acid:
none

light brown; moderately to well lithified; fine grained sandstone; well
sorted;  reaction to acid: none

reddish brown to reddish gray; weakly to moderately lithified;
siltstone;  reaction to acid: none

reddish brown to reddish gray; moderately lithified; siltstone;  reaction
to acid: none

reddish brown to reddish gray; moderately lithified; siltstone;  reaction
to acid: none

SANDSTONE

SANDSTONE

SILTSTONE

SILTSTONE

SILTSTONE
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FIGURE B-48.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-115S

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE

60

70

80

90

100



iron oxide staining

fractured

fractured

Kbc

Kbc

Kbc

Kbc

Kbc

olive to yellowish brown; moderately lithified; siltstone;  reaction to
acid: none

olive to yellowish brown; moderately lithified; siltstone;  reaction to
acid: none

olive to yellowish brown; weakly to moderately lithified; siltstone;
interbedded with very fine grained sandstone;  reaction to acid: none

white; moderately to well lithified; fine to medium grained sandstone;
moderately sorted; uniform, subrounded quartz grains;  reaction to
acid: none

white; moderately to well lithified; fine to medium grained sandstone;
moderately sorted; uniform, subrounded quartz grains; with trace
rounded gravel;  reaction to acid: none

SILTSTONE

SILTSTONE

SILTSTONE

SANDSTONE

SANDSTONE
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FIGURE B-48.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-115S

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE

110

120

130

140

150



fractured

fractured

fractured

iron oxide staining

fractured; weathered;
"vuggy" appearance

Kbc

Kbc

Kbc

Kbc

Kbc

white; moderately to well lithified; fine to medium grained sandstone;
moderately sorted; uniform, subrounded quartz grains;  reaction to
acid: none

white; moderately to well lithified; fine to medium grained sandstone;
moderately sorted; uniform, subrounded quartz grains; with trace
rounded gravel;  reaction to acid: none

white; moderately to well lithified; fine to medium grained sandstone;
moderately sorted; uniform, subrounded quartz grains; with trace
rounded gravel;  reaction to acid: none

white; moderately to well lithified; fine to medium grained sandstone;
moderately sorted;  reaction to acid: none

white; moderately to well lithified; fine to medium grained sandstone;
moderately sorted;  reaction to acid: none

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE
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FIGURE B-48.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-115S

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE

160

170

180

190

200



fractured; weathered;
"vuggy" appearance

Kbc white; moderately to well lithified; fine to medium grained sandstone;
moderately sorted;  reaction to acid: none

SANDSTONE

TD: 218.0 feet
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FIGURE B-48.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-115S

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE

210

220

230

240

250



trace iron oxide
staining

Qea

Kbc

Kbc

Kbc

Kbc

reddish brown; non-lithified; loose silty sand;  reaction to acid: very
strong

yellowish brown to gray; weakly lithified; very fine to fine grained
sandstone; interbedded with gray siltstone;  reaction to acid: none

yellowish brown to gray; moderately lithified; very fine to fine grained
sandstone; interbedded with gray siltstone;  reaction to acid: none

dark gray; weakly lithified; mudstone/shale; with trace fragments of
fossilized wood;  reaction to acid: none

yellowish brown to gray; moderately lithified; very fine to fine grained
sandstone; interbedded with gray siltstone;  reaction to acid: none

SILTY SAND

SANDSTONE

SANDSTONE

SHALE

SANDSTONE

LOGGED BY:   J. Bell

DATE DRILLED:   Sept. 11, 2013

BOREHOLE DIAMETER:   8 inches

DRILLING METHOD / COMPANY: Conventional Air Rotary/RC Hammer / National EWP

DEPTH DRILLED: 123.0 feet

NAD27 : 589209.93 N / 2632593.25 E
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FIGURE B-49.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-116

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE

10

20

30

40

50



trace iron oxide
staining

trace iron oxide
staining

trace iron oxide
staining

trace iron oxide
staining

Kbc

Kbc

Kbc

Kbc

Kbc

light gray to dark gray; moderately to well lithified; fine grained
sandstone; well sorted; with trace subrounded, gravel-sized clasts of
chert;  reaction to acid: none

gray; moderately to well lithified; siltstone;  reaction to acid: none

light brown to light gray; well lithified; fine grained sandstone;
interbedded with gray siltstone;  reaction to acid: none

bluish gray; moderately lithified; siltstone; clayey;  reaction to acid:
none

light gray; well lithified; fine to medium grained sandstone; moderately
sorted;  reaction to acid: none

SANDSTONE

SILTSTONE

SANDSTONE

SILTSTONE

SANDSTONE
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FIGURE B-49.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-116

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE

60

70

80

90

100



Kbc

Kbc

light gray; well lithified; fine to medium grained sandstone; moderately
sorted; interbedded with light green siltstone;  reaction to acid: none

reddish purple; well lithified; siltstone;  reaction to acid: none

SANDSTONE
continued from previous

page
SANDSTONE

SILTSTONE

TD: 123.0 feet
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FIGURE B-49.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-116

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE

110

120

130

140

150



fractured; with iron
oxide staining

Qea

Qea

Qea

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

reddish brown; non-lithified; loose silty sand with weakly lithified
calcareous deposits (caliche);  reaction to acid: very strong

reddish brown; non-lithified to weakly lithified; loose silty sand with
weakly lithified calcareous deposits (caliche);  reaction to acid: very
strong

reddish brown; non-lithified to weakly lithified; loose silty sand with
weakly lithified calcareous deposits (caliche) and lith fragments of
gray limestone;  reaction to acid: very strong

white to yellowish brown; moderately to well lithified; fine grained
sandstone; well sorted; with trace lithic fragments of chert and
limestone;  reaction to acid: weak

white to yellowish brown; weakly to moderately lithified; fine grained
sandstone; well sorted;  reaction to acid: strong
white to yellowish brown; well lithified; fine grained sandstone; well
sorted;  reaction to acid: strong

grayish green; moderately lithified; very fine to fine grained
sandstone; with trace lithic fragments of chert;  reaction to acid:
strong

tan; weakly to moderately lithified; very fine to fine grained sandstone;
with trace lithic fragments of chert;  reaction to acid: moderate

white to tan; well lithified; fine to coarse grained sandstone; poorly
sorted; with many clasts of gray chert, black shale, and brown
siltstone;  reaction to acid: moderate

reddish brown to greenish gray; moderately lithified; siltstone with
trace lithic fragments of gray chert and black shale;  reaction to acid:

SILTY SAND

SILTY SAND

SILTY SAND

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SILTSTONE

LOGGED BY:   M. Shelley

DATE DRILLED:   Aug. 21, 2013

BOREHOLE DIAMETER:   10 inches

DRILLING METHOD / COMPANY: Conventional Air Rotary/RC Hammer / National EWP

DEPTH DRILLED: 210.0 feet

NAD27 : 589239.52 N / 2633974.82 E

S:\DATASTORE\GINT\GINT LIBRARIES\OVERHAUL_LIBRARIES\OVERHAUL_LIBRARY2013_REV3.GLB / 4/29/2014 3:14:24 PM

Page 1 of 5

FIGURE B-50.  GRAPHIC LOG FOR
CORE SAMPLES FROM MONITOR WELL MW-117M

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE
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20
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40

50



Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

moderate

reddish brown; moderately lithified; siltstone;  reaction to acid:
moderate

reddish brown; weakly to moderately lithified; siltstone;  reaction to
acid: none
reddish brown to greenish gray; moderately to well lithified; siltstone
with trace lithic fragments of gray chert and black shale;  reaction to
acid: none

reddish gray to reddish brown; moderately to well lithified; fine
grained sandstone; well sorted; with thinly interbedded layers of gray
limestone;  reaction to acid: strong

bluish green; weakly to moderately lithified; siltstone;  reaction to
acid: none

SILTSTONE
continued from previous

page
SILTSTONE

SILTSTONE

SILTSTONE

SANDSTONE

SILTSTONE

SANDSTONE
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FIGURE B-50.  GRAPHIC LOG FOR
CORE SAMPLES FROM MONITOR WELL MW-117M

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE

60

70

80

90

100



weathered; fractured
with iron oxide staining

fractured; with yellow
and black iron oxide

staining

fractured; with iron
oxide staining

weathered

fractured; with red and
black iron oxide

staining

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

greenish gray; moderately lithified; fine grained sandstone; well
sorted;  reaction to acid: very weak
gray; well lithified; silty limestone;  reaction to acid: very strong
brown to reddish gray; well lithified; very fine to fine grained
sandstone; well sorted;  reaction to acid: none

brown to reddish gray; weakly to moderately lithified; very fine to fine
grained sandstone; well sorted;  reaction to acid: none

brown to reddish gray; well lithified; very fine to fine grained
sandstone; well sorted;  reaction to acid: none

brown to reddish gray; non-lithified; medium grained sandstone; well
sorted; unconsolidated;  reaction to acid: none

brown to reddish gray; well lithified; fine grained sandstone; well
sorted;  reaction to acid: none

light brown; well lithified; fine grained sandstone; well sorted;  reaction
to acid: none

light brown to orange; non-lithified; fine to medium grained
sandstone; well sorted; unconsolidated;  reaction to acid: none
light brown to orange; well lithified; medium to coarse grained
sandstone; poorly sorted;  reaction to acid: none

SILTY LIMESTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE
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FIGURE B-50.  GRAPHIC LOG FOR
CORE SAMPLES FROM MONITOR WELL MW-117M

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE

110

120

130

140

150



very weathered

fractured and
weathered

Kbc

Kbc

Kbc

Kbc

Kbc

Jmb

light brown to orange; weakly lithified; medium to coarse grained
sandstone; poorly sorted;  reaction to acid: none
light brown to orange; well lithified; medium to coarse grained
sandstone; poorly sorted;  reaction to acid: none

reddish brown; well lithified; medium grained sandstone; moderately
sorted; with trace lithic fragments of green siltstone;  reaction to acid:
none
reddish brown; well lithified; medium grained sandstone; moderately
sorted; with trace lithic fragments of green siltstone;  reaction to acid:
none

light brown; well lithified; fine grained sandstone; well sorted;  reaction
to acid: none

greenish blue to reddish brown; well lithified; mudstone/shale;
reaction to acid: none

SANDSTONE
continued from previous

page

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SHALE
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FIGURE B-50.  GRAPHIC LOG FOR
CORE SAMPLES FROM MONITOR WELL MW-117M

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE

160
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180
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200



Jmb

Jmb

reddish gray; well lithified; mudstone/shale;  reaction to acid: none

reddish brown; well lithified; mudstone/shale;  reaction to acid: none

SHALE
continued from previous

page

SHALE

SHALE

TD: 210.0 feet
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FIGURE B-50.  GRAPHIC LOG FOR
CORE SAMPLES FROM MONITOR WELL MW-117M

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE

210

220

230

240

250



fractured; with iron
oxide staining

Qea

Qea

Qea

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

reddish brown; non-lithified; loose silty sand with weakly lithified
calcareous deposits (caliche);  reaction to acid: very strong

reddish brown; non-lithified to weakly lithified; loose silty sand with
weakly lithified calcareous deposits (caliche);  reaction to acid: very
strong

reddish brown; non-lithified to weakly lithified; loose silty sand with
weakly lithified calcareous deposits (caliche) and lith fragments of
gray limestone;  reaction to acid: very strong

white to yellowish brown; moderately to well lithified; fine grained
sandstone; well sorted; with trace lithic fragments of chert and
limestone;  reaction to acid: weak

white to yellowish brown; weakly to moderately lithified; fine grained
sandstone; well sorted;  reaction to acid: strong
white to yellowish brown; well lithified; fine grained sandstone; well
sorted;  reaction to acid: strong

grayish green; moderately lithified; very fine to fine grained
sandstone; with trace lithic fragments of chert;  reaction to acid:
strong

tan; weakly to moderately lithified; very fine to fine grained sandstone;
with trace lithic fragments of chert;  reaction to acid: moderate

white to tan; well lithified; fine to coarse grained sandstone; poorly
sorted; with many clasts of gray chert, black shale, and brown
siltstone;  reaction to acid: moderate

reddish brown to greenish gray; moderately lithified; siltstone with
trace lithic fragments of gray chert and black shale;  reaction to acid:

SILTY SAND

SILTY SAND

SILTY SAND

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SILTSTONE

LOGGED BY:   M. Shelley

DATE DRILLED:   Aug. 21, 2013

BOREHOLE DIAMETER:   8 inches

DRILLING METHOD / COMPANY: Symmetrix/Conventional Air Rotary / National EWP

DEPTH DRILLED: 128.0 feet

NAD27 : 589260.32 N / 2633998.51 E
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FIGURE B-51.  GRAPHIC LOG FOR
CORE SAMPLES FROM MONITOR WELL MW-117S

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE

10

20

30

40

50



Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

moderate

reddish brown; moderately lithified; siltstone;  reaction to acid:
moderate

reddish brown; weakly to moderately lithified; siltstone;  reaction to
acid: none
reddish brown to greenish gray; moderately to well lithified; siltstone
with trace lithic fragments of gray chert and black shale;  reaction to
acid: none

reddish gray to reddish brown; moderately to well lithified; fine
grained sandstone; well sorted; with thinly interbedded layers of gray
limestone;  reaction to acid: strong

bluish green; weakly to moderately lithified; siltstone;  reaction to
acid: none

SILTSTONE
continued from previous

page
SILTSTONE

SILTSTONE

SILTSTONE

SANDSTONE

SILTSTONE

SANDSTONE
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FIGURE B-51.  GRAPHIC LOG FOR
CORE SAMPLES FROM MONITOR WELL MW-117S

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE
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weathered; fractured
with iron oxide staining

fractured; with yellow
and black iron oxide

staining

Kbc

Kbc

Kbc

Kbc

Kbc

greenish gray; moderately lithified; fine grained sandstone; well
sorted;  reaction to acid: very weak
gray; well lithified; silty limestone;  reaction to acid: very strong
brown to reddish gray; well lithified; very fine to fine grained
sandstone; well sorted;  reaction to acid: none

brown to reddish gray; weakly to moderately lithified; very fine to fine
grained sandstone; well sorted;  reaction to acid: none

brown to reddish gray; well lithified; very fine to fine grained
sandstone; well sorted;  reaction to acid: none

brown to reddish gray; non-lithified; medium grained sandstone; well
sorted; unconsolidated;  reaction to acid: none

SILTY LIMESTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

TD: 128.0 feet
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FIGURE B-51.  GRAPHIC LOG FOR
CORE SAMPLES FROM MONITOR WELL MW-117S

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE

110

120

130

140

150



iron oxidation

fractured

fractured with iron
oxide staining

Qea

Kbc

Kbc

Kbc

Kbc

reddish brown; weakly lithified; loose silty sand with weakly lithified
calcareous deposits (caliche);  reaction to acid: strong

light brown; weakly lithified; conglomerate; poorly sorted; fine grained
sandstone matrix with clasts of chert, limestone, sandstone and
siltstone;  reaction to acid: strong

light brown to gray; non-lithified to moderately lithified; fine grained
sandstone; well sorted; uniform, subrounded quartz grains;  reaction
to acid: none

yellowish brown; weakly to well lithified; fine grained sandstone; well
sorted; uniform, subrounded quartz grains;  reaction to acid: none

light brown to gray; well lithified; fine grained sandstone; well sorted;
uniform, subrounded quartz grains;  reaction to acid: none

SILTY SAND

CONGLOMERATE

SANDSTONE

SANDSTONE

SANDSTONE

LOGGED BY:   M. Shelley

DATE DRILLED:   Aug. 25, 2013

BOREHOLE DIAMETER:   8 inches

DRILLING METHOD / COMPANY: Core and Symmetrix/Conventional Air Rotary / National EWP

DEPTH DRILLED: 85.0 feet

NAD27 : 594554.29 N / 2627874.16 E
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FIGURE B-52.  GRAPHIC LOG FOR
CORE SAMPLES FROM MONITOR WELL MW-118

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
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fractured

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

light brown to gray; weakly lithified; fine grained sandstone; well
sorted; uniform, subrounded quartz grains;  reaction to acid: none

light brown to gray; weakly to moderately lithified; fine grained
sandstone; well sorted; uniform, subrounded quartz grains;  reaction
to acid: none

light brown to gray; moderately to well lithified; fine to medium
grained sandstone; poorly sorted; gravels up to 1 cm;  reaction to
acid: none

light brown to gray; moderately to well lithified; fine to medium
grained sandstone; poorly sorted; gravels up to 1 cm;  reaction to
acid: none
light brown to gray; well lithified; fine grained sandstone; well sorted;
uniform, subrounded quartz grains;  reaction to acid: none
bluish gray; moderately to very well lithified; mudstone/shale;
reaction to acid: none

SANDSTONE
continued from previous

page
SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SHALE

TD: 85.0 feet
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FIGURE B-52.  GRAPHIC LOG FOR
CORE SAMPLES FROM MONITOR WELL MW-118

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE

60
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100



Qea

Kbc

Kbc

Kbc

Kbc

Kbc

reddish brown; non-lithified; loose silty sand;  reaction to acid: strong

light brown; moderately lithified; medium grained sandstone; well
sorted; uniform, subrounded quartz grains;  reaction to acid:
moderate

light brown; moderately lithified; medium grained sandstone with
trace subrounded gravel and lithic fragments;  reaction to acid:
moderate

light brown; moderately lithified; medium grained sandstone with
trace subrounded gravel and lithic fragments;  reaction to acid:
moderate

light brown; moderately lithified; medium grained sandstone with
trace subrounded gravel and lithic fragments;  reaction to acid:
moderate

light brown to light gray; moderately lithified; medium grained
sandstone with trace subrounded gravel and lithic fragments;
reaction to acid: strong

SILTY SAND

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

LOGGED BY:   C. Stielstra

DATE DRILLED:   Sept. 14, 2013

BOREHOLE DIAMETER:   8 inches

DRILLING METHOD / COMPANY: Conventional Air Rotary/RC Hammer / National EWP

DEPTH DRILLED: 104.0 feet

NAD27 : 594210.55 N / 2630986.34 E
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FIGURE B-53.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-119

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE
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Kbc

Kbc

Kbc

Kbc

Jmb

Jmb

Jmb

olive brown; moderately lithified; siltstone;  reaction to acid: moderate

brown; moderately lithified; fine grained sandstone with lithic
fragments of red shale;  reaction to acid: moderate

reddish brown; moderately lithified; fine grained sandstone with lithic
fragments of red shale;  reaction to acid: moderate

yellowish brown; moderately lithified; very fine grained sandstone;
interbedded with green siltstone;  reaction to acid: none

reddish brown; moderately lithified; mudstone/shale;  reaction to acid:
none

reddish brown; moderately lithified; mudstone/shale;  reaction to acid:
moderate

reddish brown; moderately lithified; mudstone/shale;  reaction to acid:
moderate

SILTSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SHALE

SHALE

SHALE
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FIGURE B-53.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-119

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG
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SHALE
continued from previous

page

TD: 104.0 feet
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FIGURE B-53.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-119

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE

110

120
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150



Qea

Kbc

Kbc

Kbc

Kbc

reddish brown; non-lithified; silty sand with subrounded gravel;
reaction to acid: moderate

light brown; non-lithified; fine grained sandstone; well sorted, uniform,
subrounded quartz grains;  reaction to acid: weak

light brown; moderately lithified; fine grained sandstone; well sorted,
uniform, subrounded quartz grains;  reaction to acid: weak

light brown; moderately lithified; fine grained sandstone; well sorted,
uniform, subrounded quartz grains;  reaction to acid: very weak

brown to greenish gray; moderately to well lithified; conglomerate;
subrounded pebble-sized clasts; fine grained sandstone matrix;
reaction to acid: none

SAND AND GRAVEL

SANDSTONE

SANDSTONE

SANDSTONE

CONGLOMERATE

LOGGED BY:   J. Laney

DATE DRILLED:   Sept. 16, 2013

BOREHOLE DIAMETER:   8 inches

DRILLING METHOD / COMPANY: Conventional Air Rotary/RC Hammer / National EWP

DEPTH DRILLED: 260.0 feet

NAD27 : 586691.4 N / 2637531.86 E
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FIGURE B-54.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-120

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE
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fractured with iron
oxide staining

Kbc

Kbc

Kbc

Kbc

Kbc

brown to greenish gray; moderately to well lithified; conglomerate;
subrounded pebble-sized clasts; fine grained sandstone matrix;
reaction to acid: none

brown to greenish gray; moderately to well lithified; conglomerate;
subrounded pebble-sized clasts; fine grained sandstone matrix;
reaction to acid: moderate

reddish brown to green; weakly to moderately lithified; very fine to fine
grained sandstone; well sorted; interbedded red and green layers;
reaction to acid: weak

reddish brown to green; moderately lithified; very fine to fine grained
sandstone; well sorted; interbedded red and green layers;  reaction to
acid: weak

reddish brown; moderately to well lithified; fine grained sandstone;
interbedded with red siltstone and gray limestone;  reaction to acid:
moderate

CONGLOMERATE

CONGLOMERATE

SANDSTONE

SANDSTONE

SANDSTONE
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FIGURE B-54.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-120

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE
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trace iron oxide
staining

Kbc

Kbc

Kbc

Kbc

Kbc

reddish brown; moderately to well lithified; fine grained sandstone;
interbedded with red siltstone and gray limestone;  reaction to acid:
strong

reddish brown; moderately to well lithified; fine grained sandstone;
interbedded with red siltstone and gray limestone;  reaction to acid:
strong

reddish brown; moderately to well lithified; fine grained sandstone;
interbedded with red siltstone;  reaction to acid: moderate

greenish gray to light brown; moderately lithified; very fine to fine
grained sandstone; well sorted; interbedded green and light brown
layers;  reaction to acid: moderate

greenish gray; moderately lithified; very fine to fine grained
sandstone; well sorted; interbedded green and light brown layers;
reaction to acid: weak

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE
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FIGURE B-54.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-120

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE
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trace iron oxide
staining

trace manganese
oxide

trace manganese
oxide

Kbc

Kbc

Kbc

Kbc

Kbc

Kbc

greenish gray; moderately to well lithified; siltstone;  reaction to acid:
moderate

greenish gray; well lithified; fine grained sandstone; well sorted; trace
lithic fragments of chert;  reaction to acid: moderate

light brown; well lithified; conglomerate; subrounded pebble-sized
clasts; fine grained sandstone matrix;  reaction to acid: weak

light brown to greenish gray; moderately to well lithified; very fine to
fine grained sandstone; well sorted;  reaction to acid: moderate

light brown to greenish gray; moderately to well lithified; fine grained
sandstone; interbedded with green siltstone;  reaction to acid:
moderate

light brown to greenish gray; weakly to moderately lithified; fine to
medium grained sandstone; poorly sorted;  reaction to acid: none

SILTSTONE

SANDSTONE

CONGLOMERATE

SANDSTONE

SANDSTONE

SANDSTONE
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FIGURE B-54.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-120

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE
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common iron oxide
staining

common iron oxide
staining

Kbc

Kbc

Kbc

Kbc

Kbc

Jmb

light brown to greenish gray; weakly to moderately lithified; fine
grained sandstone; interbedded with green siltstone;  reaction to acid:
weak

yellowish brown; weakly lithified; siltstone; clayey;  reaction to acid:
none

yellowish brown; moderately lithified; fine grained sandstone; well
sorted;  reaction to acid: none

brown; moderately lithified; conglomerate; subrounded pebble-sized
clasts; fine grained sandstone matrix;  reaction to acid: very weak

brown; moderately lithified; conglomerate; subrounded pebble-sized
clasts; fine grained sandstone matrix;  reaction to acid: none

greenish gray to reddish brown; weakly lithified; mudstone/shale;
reaction to acid: none

SANDSTONE

SILTSTONE

SANDSTONE

CONGLOMERATE

CONGLOMERATE

SHALE

S:\DATASTORE\GINT\GINT LIBRARIES\OVERHAUL_LIBRARIES\OVERHAUL_LIBRARY2013_REV3.GLB / 4/29/2014 3:14:24 PM

Page 5 of 6

FIGURE B-54.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-120

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE

210

220

230

240

250



Jmb greenish gray to reddish brown; moderately lithified; mudstone/shale;
reaction to acid: none

SHALE
continued from previous

page

SHALE

TD: 260.0 feet
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FIGURE B-54.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-120

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE
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trace manganese
oxide

trace manganese
oxide

trace manganese
oxide

Qea

Qea

Jw

Jw

Jw

reddish brown; non-lithified; loose silty sand;  reaction to acid:
moderate

reddish brown; non-lithified; loose silty sand;  reaction to acid: weak

light brown; moderately lithified; fine grained sandstone; well sorted;
uniform, rounded to subrounded quartz grains;  reaction to acid: none

light brown to bluish gray; moderately lithified; fine grained sandstone;
well sorted; uniform, rounded quartz grains; interbedded with bluish
gray siltstone;  reaction to acid: weak

light brown; moderately lithified; fine grained sandstone; well sorted;
uniform, rounded to subrounded quartz grains;  reaction to acid: weak

SILTY SAND

SILTY SAND

SANDSTONE

SANDSTONE

SANDSTONE

LOGGED BY:   J. Laney

DATE DRILLED:   Sept. 13, 2013

BOREHOLE DIAMETER:   8 inches

DRILLING METHOD / COMPANY: Conventional Air Rotary/RC Hammer / National EWP

DEPTH DRILLED: 203.0 feet

NAD27 : 588290.58 N / 2632203.9 E
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FIGURE B-55.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-121

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE
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trace manganese
oxide

trace manganese
oxide

trace manganese
oxide

trace manganese
oxide

Jw

Jw

Jw

Jw

Jw

light brown; moderately lithified; fine grained sandstone; well sorted;
uniform, rounded to subrounded quartz grains;  reaction to acid: weak

light brown; moderately lithified; fine grained sandstone; well sorted;
uniform, rounded to subrounded quartz grains;  reaction to acid: none

light brown; moderately lithified; fine grained sandstone; well sorted;
uniform, rounded to subrounded quartz grains;  reaction to acid: none

light brown; moderately lithified; fine grained sandstone; well sorted;
uniform, rounded to subrounded quartz grains;  reaction to acid: none

light brown to bluish gray; moderately lithified; fine grained sandstone;
well sorted; uniform, rounded to subrounded quartz grains;
interbedded with bluish gray siltstone;  reaction to acid: none

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE
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FIGURE B-55.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-121

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG
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Jw

Jw

Jw

Jw

Jw

light brown; moderately lithified; fine grained sandstone; well sorted;
uniform, rounded to subrounded quartz grains;  reaction to acid: none

light brown; moderately lithified; fine grained sandstone; well sorted;
uniform, rounded to subrounded quartz grains;  reaction to acid: none

light brown; moderately lithified; fine grained sandstone; well sorted;
uniform, rounded to subrounded quartz grains;  reaction to acid: none

light brown; moderately lithified; fine grained sandstone; well sorted;
uniform, rounded to subrounded quartz grains;  reaction to acid: none

light brown; moderately lithified; fine grained sandstone; well sorted;
uniform, rounded to subrounded quartz grains;  reaction to acid: none

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE
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FIGURE B-55.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-121

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE
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Jw

TRc

TRc

TRc

TRc

TRc

light brown; moderately lithified; fine grained sandstone; well sorted;
uniform, rounded to subrounded quartz grains;  reaction to acid: none

greenish gray; moderately to well lithified; shale; thinly laminated;
reaction to acid: none
reddish brown; moderately to well lithified; shale; thinly laminated;
reaction to acid: none

reddish brown; moderately to well lithified; shale; thinly laminated;
reaction to acid: none

reddish brown to greenish gray; moderately to well lithified; shale;
thinly laminated;  reaction to acid: none

reddish brown to greenish gray; moderately to well lithified; shale;
thinly laminated;  reaction to acid: none

SANDSTONE

SHALE

SHALE

SHALE

SHALE

SHALE
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FIGURE B-55.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-121

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
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SHALE
continued from previous

page

TD: 203.0 feet
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FIGURE B-55.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-121

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
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trace iron oxide
staining

trace iron oxide
staining

trace iron oxide
staining

Kbc

Kbc

brown; well lithified; fine grained sandstone; well sorted; uniform,
subrounded quartz grains;  reaction to acid: moderate

brown; well lithified; fine grained sandstone; well sorted; uniform,
subrounded quartz grains;  reaction to acid: moderate

brown; well lithified; fine grained sandstone; well sorted; uniform,
subrounded quartz grains;  reaction to acid: moderate

brown; well lithified; fine grained sandstone; well sorted; uniform,
subrounded quartz grains;  reaction to acid: weak

brown to greenish gray; moderately to well lithified; very fine to fine
grained sandstone; well sorted; interbedded brown and green
sandstone and green siltstone layers;  reaction to acid: weak

brown to greenish gray; moderately to well lithified; very fine to fine
grained sandstone; well sorted; interbedded brown and green
sandstone and green siltstone layers;  reaction to acid: weak

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

LOGGED BY:   J. Laney

DATE DRILLED:   Sept. 19, 2013

BOREHOLE DIAMETER:   8 inches

DRILLING METHOD / COMPANY: Conventional Air Rotary/RC Hammer / National EWP

DEPTH DRILLED: 203.0 feet

NAD27 : 585156.58 N / 2641532.53 E
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FIGURE B-56.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-122

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
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trace iron oxide
staining

brown to yellowish brown; well lithified; fine grained sandstone; well
sorted; uniform, subrounded quartz grains; with trace lithic fragments;
reaction to acid: weak

brown to yellowish brown; well lithified; fine grained sandstone; well
sorted; uniform, subrounded quartz grains; with trace lithic fragments;
reaction to acid: weak

brown to yellowish brown; moderately to well lithified; fine grained
sandstone; well sorted; uniform, subrounded quartz grains; with trace
lithic fragments;  reaction to acid: weak

brown to yellowish brown; moderately lithified; fine grained
sandstone; well sorted; uniform, subrounded quartz grains; with trace
lithic fragments;  reaction to acid: weak

brown to yellowish brown; moderately lithified; fine grained
sandstone; well sorted; uniform, subrounded quartz grains; with trace
lithic fragments;  reaction to acid: none

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE
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FIGURE B-56.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-122

RIO ALGOM MINE LISBON
LA SAL, UTAH
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light brown to pale green; weakly to moderately lithified; fine grained
sandstone; well sorted; interbedded with green siltstone;  reaction to
acid: none

light brown to pale green; weakly to moderately lithified; fine grained
sandstone; well sorted; interbedded with green siltstone;  reaction to
acid: none

light brown to pale green; weakly lithified; fine grained sandstone; well
sorted; interbedded with green siltstone;  reaction to acid: none

greenish gray; weakly to moderately lithified; very fine to fine grained
sandstone; well sorted;  reaction to acid: none

greenish gray; weakly to moderately lithified; very fine to fine grained
sandstone; well sorted;  reaction to acid: none

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE
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FIGURE B-56.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-122

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
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(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE

110

120

130

140

150



trace iron oxide
staining

Jmb

greenish gray; well lithified; very fine to fine grained sandstone; well
sorted;  reaction to acid: none

greenish gray; well lithified; very fine to fine grained sandstone; well
sorted;  reaction to acid: none

light brown to greenish gray; well lithified; fine grained sandstone; well
sorted; interbedded with green siltstone;  reaction to acid: none

light brown to greenish gray; well lithified; fine grained sandstone; well
sorted; interbedded with green siltstone;  reaction to acid: none

light brown to greenish gray; well lithified; fine grained sandstone; well
sorted; interbedded with green siltstone;  reaction to acid: none

yellowish gray to greenish blue; weakly lithified; clay;  reaction to acid:
none

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

CLAY
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FIGURE B-56.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-122

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE

160

170

180

190

200



Jmb reddish brown; weakly lithified; mudstone/shale; clayey;  reaction to
acid: none

SHALE

TD: 203.0 feet
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FIGURE B-56.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM MONITOR WELL MW-122

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE

210

220

230

240

250



trace iron oxide
staining

trace iron oxide
staining

common iron oxide
staining

common iron oxide
staining

Qea

Jn

Jn

Jn

Jn

Jn

Jn

reddish brown; non-lithified; silty sand;  reaction to acid: strong

tan; moderately to well lithified; fine grained sandstone; well sorted;
uniform, rounded quartz grains;  reaction to acid: none

tan; moderately to well lithified; fine grained sandstone; well sorted;
uniform, rounded quartz grains;  reaction to acid: none

tan; weakly to moderately lithified; fine grained sandstone; well
sorted; uniform, rounded quartz grains;  reaction to acid: none

tan; weakly lithified; fine grained sandstone; well sorted; uniform,
rounded quartz grains; interbedded with greenish gray siltstone;
reaction to acid: none

tan; weakly to moderately lithified; fine grained sandstone; well
sorted; uniform, rounded quartz grains; interbedded with greenish
gray siltstone;  reaction to acid: none

tan; moderately to well lithified; fine grained sandstone; well sorted;
uniform, rounded quartz grains; interbedded with greenish gray
siltstone;  reaction to acid: none

SILTY SAND

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

LOGGED BY:   J. Laney

DATE DRILLED:   Sept. 12, 2013

BOREHOLE DIAMETER:   8 inches

DRILLING METHOD / COMPANY: Conventional Air Rotary/RC Hammer / National EWP

DEPTH DRILLED: 200.0 feet

NAD27 : 592661.51 N / 2628237.49 E
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FIGURE B-57.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM EXPLORATION BOREHOLE B-2

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE

10

20

30

40

50



common iron oxide
staining

common iron oxide
staining

trace iron oxide
staining

Jn

Jn

Jn

Jk

Jk

Jk

tan; moderately to well lithified; fine grained sandstone; well sorted;
uniform, rounded quartz grains;  reaction to acid: moderate

tan; weakly to moderately lithified; fine grained sandstone; well
sorted; uniform, rounded quartz grains; interbedded with olive
siltstone;  reaction to acid: weak

tan; moderately lithified; fine grained sandstone; well sorted; uniform,
rounded quartz grains;  reaction to acid: weak

reddish brown; weakly lithified; fine grained sandstone; well sorted;
uniform, rounded quartz grains; interbedded with reddish gray
siltstone;  reaction to acid: moderate
reddish brown; weakly lithified; very fine to fine grained sandstone;
reaction to acid: moderate

reddish brown; weakly lithified; fine grained sandstone; well sorted;
uniform, subrounded quartz grains; interbedded with reddish gray
siltstone;  reaction to acid: very weak

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE
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FIGURE B-57.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM EXPLORATION BOREHOLE B-2

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE

60

70

80

90

100



trace calcite crystals
on fracture surfaces

Jk

Jk

Jk

Jk

Jk

reddish brown; weakly to well lithified; fine grained sandstone; well
sorted; interbedded with soft red siltstone;  reaction to acid: very
weak

reddish brown; weakly to well lithified; fine grained sandstone; well
sorted; interbedded with soft red siltstone;  reaction to acid: very
weak

reddish brown; well lithified; fine grained sandstone; well sorted;
reaction to acid: none

reddish brown; well lithified; fine grained sandstone; well sorted;
reaction to acid: none

reddish brown; moderately to well lithified; fine grained sandstone;
well sorted;  reaction to acid: none

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE
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FIGURE B-57.  GRAPHIC LOG FOR
DRILL CUTTINGS FROM EXPLORATION BOREHOLE B-2

RIO ALGOM MINE LISBON
LA SAL, UTAH

GRAPHIC
LOG

DEPTH
(feet) SECONDARY FEATURESFORMATION DESCRIPTIONROCK TYPE

110

120

130

140

150



Jk

Jk

Jk

Jw

Jw

Jw

reddish brown; well lithified; fine grained sandstone; well sorted;
reaction to acid: none

reddish brown to gray; well lithified; fine grained sandstone; well
sorted;  reaction to acid: very weak

reddish brown to gray; well lithified; fine grained sandstone; well
sorted;  reaction to acid: none

tan to light brown; moderately lithified; fine grained sandstone; well
sorted; interbedded with soft bluish gray siltstone;  reaction to acid:
none

tan to light brown; moderately lithified; fine grained sandstone; well
sorted; uniform, rounded quartz grains;  reaction to acid: none

tan to light brown; moderately lithified; fine grained sandstone; well
sorted; uniform, rounded quartz grains;  reaction to acid: none

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

SANDSTONE

TD: 200.0 feet
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APPENDIX C 
 

SUMMARY OF CORE SAMPLING METHODS 
AND LABORATORY REPORTS 

RIO ALGOM MINING LLC, LISBON FACILITY 
 

 

During the Supplemental Site Assessment (SSA) drilling program, continuous core 

samples were obtained at seven selected drill locations prior to well drilling and construction.  

During Phase 1, coreholes were drilled at the MW-102DB and MW-103 locations with the 

air rotary rig, equipped with a 5-inch diameter (PQ) core barrel.  After coring, the coreholes 

were reamed using a corehole chaser bit to accommodate well construction.  During Phase 2, 

PQ coreholes were drilled at the MW-107D, MW-109, MW-116, MW-117M, and MW-118 

locations using a dedicated coring rig.  After coring, the coreholes were abandoned with 

bentonite grout and a cement cap.  The associated monitor well boreholes were drilled within 

10 feet of the abandoned corehole at each location.   

 

The objectives of the coring program were as follows:  

 

 MW-102DB:  characterize hydrogeology of the Burro Canyon Formation 

(Kbc) and Burro Canyon Aquifer (BCA); and the Brushy Basin Member of 

the Morrison Formation (Jmb) and Jmb aquifer (BBM) north of the Lisbon 

Valley Anticline (LVA). 

 MW-109:  characterize geology along the crest of the LVA. 

 MW-103:  characterize vadose zone conditions adjacent to the former tailings 

impoundment. 

 MW-107D, MW-116, MW-117M, and MW-118:  characterize geology near 

the Lisbon Fault. 

 

Selected core samples obtained from the MW-102DB, MW-109, MW-117M, and 

MW-118 borings were submitted for laboratory analysis of hydraulic conductivity (K).  
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Selected samples from MW-102DB and MW-103 were submitted for chemical analysis.  The 

depth intervals and lithologic descriptions of the selected core samples and the results of 

physical and chemical analysis are summarized in the following sections. 

 

 

PHYSICAL ANALYSIS OF CORE SAMPLES 
 

Selected core samples obtained from the MW-102DB, MW-109, MW-117M, and 

MW-118 borings were submitted for laboratory K analysis.  At least one core sample from 

the saturated portions of the Kbc (BCA) and Jmb (BBM) was selected from each of the four 

boreholes.  Representative samples of unbroken core, approximately 0.5 to 1 foot in length, 

were submitted to Daniel B. Stevens & Associates, Inc. of Albuquerque, New Mexico 

(DBSA Lab) under standard chain of custody protocols.  The samples were analyzed for 

saturated horizontal and vertical K by flexible wall falling head-rising tail method.  Samples 

were also analyzed for porosity.   

 

Sample Selection 
 

The depth intervals and lithologic descriptions of the core samples selected for K 

analysis are summarized below: 

 

 MW-102DB:  One Kbc sample and two Jmb samples were submitted for K analysis.  

The Kbc sample consisted of fine-grained sandstone and was collected at the interval from 

130 to 131 feet bgs, approximately 5 feet above the Kbc/Jmb contact.  The Jmb samples were 

collected at intervals from 145 to 146 feet below ground surface (bgs) and 156 to 157 feet 

bgs, approximately 9 and 20 feet below the Kbc/Jmb contact, respectively.  The upper Jmb 

sample consisted of homogeneous shale.  The lower Jmb sample consisted of very fine-

grained sandstone.   
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 MW-109:  Two Kbc core samples and one Jmb core sample from MW-109 were 

submitted for K laboratory analysis.  The Kbc samples were collected at intervals from 

138 to 138.5 feet bgs and 147 to 147.5 feet bgs, approximately 15 and 6 feet above the 

Kbc/Jmb contact, respectively.  The upper Kbc sample consisted of medium- to coarse-

grained sandstone.  The lower Kbc sample consisted of conglomerate, with clasts up to 

1 inch supported by a fine-grained sandstone matrix.  The Jmb sample consisted of 

homogeneous shale and was collected at the interval from 158 to 158.7 feet bgs, 

approximately 4 feet below the Kbc/Jmb contact.   

 

 MW-117M:  Three Kbc core samples and one Jmb core sample from MW-117M 

were submitted for K laboratory analysis.  The Kbc samples were collected at intervals from 

95.5 to 96 feet bgs, 118 to 118.5 feet bgs and 169 to 169.5 feet bgs, approximately 102, 79, 

and 28 feet above the Kbc/Jmb contact, respectively.  The upper and middle Kbc samples 

consisted of fine-grained sandstone.  The lower Kbc sample consisted of medium- to coarse-

grained sandstone.  The Jmb sample consisted of homogeneous shale and was collected at the 

interval from 211 to 211.6 feet bgs, approximately 13 feet below the Kbc/Jmb contact.   

 

 MW-118:  One Kbc core sample and one Jmb core sample from MW-118 were 

submitted for K laboratory analysis.  The Kbc sample consisted of fine-grained sandstone 

and was collected at the interval from 46.5 to 47 feet bgs, approximately 17 feet above the 

Kbc/Jmb contact.  The Jmb sample consisted of homogeneous shale and was collected at the 

interval from 75 to 76.5 feet bgs, approximately 11 feet below the Kbc/Jmb contact.   

 

Results of Laboratory Hydraulic Conductivity Analysis 
 

The results of the K laboratory testing are summarized in Table 7.  The sample 

results for cores obtained from the BCA and BBM are summarized separately in the 

following sections. 
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Burro Canyon Aquifer (BCA) 

Analysis of Kbc core samples from the BCA indicated the following: 

 

 Horizontal K values in the BCA ranged from 0.004 feet per day (ft/d) in core 

samples from the MW-109 and MW-118 boreholes to 2 ft/d in core samples from 

the MW-109 and MW-117M boreholes.  The geometric mean of the horizontal K 

values in the BCA is 0.2 ft/d. 

 Vertical K values in the BCA ranged from 0.0002 ft/d in a core sample from the 

MW-109 borehole to 0.3 ft/d in core samples collected from the MW-102DB and 

MW-117M boreholes.  The geometric mean of the vertical K values in the BCA is 

0.02 ft/d. 

 In the majority of BCA core samples, vertical K was reported at values at least an 

order of magnitude lower than horizontal K values reported in the same core 

sample.  The largest disparity between horizontal K and vertical K values was 

observed in the lower core sample from MW-109 (147-147.5 feet bgs) (Table 7).  

In the upper sample from MW-102DB (130-131 feet bgs) and middle sample 

from MW-117M (118-118.5 feet bgs), horizontal K and vertical K were reported 

at similar or equal values.  In the sample collected from MW-118, vertical K was 

reported at a value an order of magnitude higher than the horizontal K value.   

 The highest horizontal K values were reported in the lower core samples from the 

MW-109 and MW-117M borings, composed of conglomerate and poorly sorted, 

medium- to coarse-grained sandstone, respectively.  However, the lowest K 

values were reported in the upper core sample from MW-109, also composed of 

poorly sorted, medium- to coarse-grained sandstone.  K values varied in the 

remaining samples, composed similarly of well sorted, fine grained sandstone.  

Based on the results of the analysis, K does not appear to be dependent on any 

one lithologic characteristic, including clast size, degree of lithification, or 

sorting.  The presence of fractures may affect the K values.   
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Brushy Basin Member of the Morrison Formation (BBM) 

Analysis of Jmb core samples from the BBM indicated the following: 

 

 In BBM core samples collected from the MW-102DB, MW-117M, and MW-118 

boreholes, horizontal K and vertical K were reported at values several orders of 

magnitude lower than those reported in the majority of BCA core samples.    

 Horizontal K values in the BBM ranged from 1 x 10-5 ft/d in the lower core 

sample from the MW-102DB borehole to 0.1 ft/d in the upper core sample from 

the MW-102DB borehole.  The geometric mean of the horizontal K values in the 

BBM is 0.0005 ft/d. 

 Vertical K values in the BBM ranged from 1 x 10-6 ft/d in the sample from the 

MW-117M borehole to 0.1 ft/d in the upper sample from the MW-102DB 

borehole.  The geometric mean of the vertical K values in the BCA is 0.0003 ft/d. 

 In the majority of BBM core samples, horizontal K and vertical K were reported 

at similar or equal values.  In the BBM core sample collected from MW-117M, 

vertical K was reported at a value an order of magnitude lower than the horizontal 

K value reported in the same core sample.  In the core sample collected from 

MW-109, vertical K was reported at a value an order of magnitude higher than the 

horizontal K value.   

 The lowest horizontal and vertical K values were reported in core samples 

composed of well lithified mudstone/shale (MW-117M and MW-118) or well 

lithified, very fine-grained sandstone (the lower sample from MW-102DB).  

These core samples were collected from massively bedded sequences with no 

evidence of fracturing.  Higher K values were observed in the core sample from 

the MW-109 borehole, composed of well lithified, thinly laminated shale.  The 

highest K values were observed in the upper BBM core sample from 

MW-102DB.  This core sample was composed of mudstone/shale, with common 

fracturing and mineralized infill. 
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Comparison of Laboratory Analysis to Slug Test Analysis 
 

The laboratory horizontal K values for the core samples were compared to the 

horizontal K values estimated from the slug tests at BCA wells MW-109, MW-117M, and 

MW-118 and BBM well MW-102DB (Table 7).  The comparison of results indicated the 

following: 

 

 MW-109:  At BCA well MW-109, the K value estimated by slug testing is between 

the laboratory K values reported in the two BCA core samples.  The mean of laboratory K 

values is slightly higher than the slug testing result.    

 

 MW-117M:  At BCA well MW-117M, the K value estimated by slug testing is 

similar to the laboratory K values reported in the three BCA core samples.  The laboratory K 

value reported in the lower core sample (169-169.5 feet bgs) is nearly equal to the slug test K 

value, indicating that the basal sandstone sequence has more influence on groundwater flow.   

 

 MW-118:  At BCA well MW-118, the K value estimated by slug testing is 

significantly higher than the laboratory K value reported in the BCA core sample 

(46.5-47 feet bgs).  The disparity in results is expected; core selection is limited to competent 

sequences that produce unbroken core samples.  Results indicate that groundwater flow in the 

BCA is influenced by the fractured and non-lithified zones observed during drilling. 

 

 MW-102DB:  At BBM well MW-102DB, the K value estimated by slug testing is 

similar to the laboratory K value reported in the upper BBM core sample (145-146 feet bgs).  

The laboratory K value is significantly lower in the deeper BBM core sample (156-156.9 feet 

bgs).  Results indicate that groundwater flow in the BBM in this area is influenced by the 

fracturing observed just below the Kbc/Jmb contact and is limited by the formation when 

fewer fractures are present. 
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CHEMICAL ANALYSIS OF CORE SAMPLES 
 

Selected core samples obtained from the vadose zone at the MW-102DB and  

MW-103 locations were submitted to ACZ Laboratory (ACZ Lab) under standard chain of 

custody protocols for chemical analysis.  Representative samples of unbroken core, 

approximately 0.5 foot in length, were analyzed for uranium and other selected metals by 

Synthetic Precipitation Leaching Procedure (SPLP), US EPA Methods 6010B, 6020, and 

7470A.   

 

Vadose Zone Sample Selection 
 

The depth intervals and lithologic descriptions of the core samples selected for 

chemical analysis are summarized below: 

 

 MW-102DB:  One Kbc core sample was selected for chemical analysis.  The sample 

was collected at the interval from 123 to 123.5 feet bgs just above the water table observed in 

adjacent monitor well MW-102.  The sample consisted of fractured fine-grained sandstone 

with black staining along fracture surfaces.   

 

 MW-103:  Five Kbc and one Jmb core samples were selected from the vadose zone 

for chemical analysis.  The samples were collected at the approximate depths of 22, 35, 44, 

56, 69, and 74 feet bgs and were selected based on visual inspection of the core.  In general, 

samples were collected where distinct changes in lithology or significant fracturing and 

staining were observed.  The five Kbc samples collected from 22 to 69 feet bgs consisted 

primarily of fine- to coarse-grained sandstone.  The Jmb sample collected from 74 feet bgs 

consisted of green homogeneous shale.   
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Results of Chemical Analysis 
 

 Table 10 summarizes the leachate water quality from the SPLP tests conducted on 

vadose zone core samples from selected depth intervals from wells MW-103 and  

MW-102DB.  Chemical analysis of vadose zone core samples indicated the following: 

 

 MW-103:  The results of SPLP testing indicate that the uranium concentration in the 

leachate from all core samples from well MW-103 is low.  These results indicate that the 

amount of leachable uranium in the vadose zone at well MW-103 is low, and uranium in the 

vadose zone in this area does not represent a significant source to the groundwater.  Arsenic, 

barium, and lead were also detected in SPLP leachate from the core samples from MW-103 

at low concentrations.  The presence of low concentrations of these trace metals is not 

believed to pose a long-term threat to groundwater quality at the Site.  

 

 MW-102DB:  In the core sample collected at a depth interval from 123 to 123.5 ft 

bgs from well MW-102DB, arsenic, barium, and lead were detected at low concentrations in 

the SPLP leachate.  Uranium was not detected in the SPLP leachate from the MW-102DB 

core sample.  These results indicate that trace metal leaching from the black staining is not an 

environmental concern.   

 

1350/Phase2_Rpt/AppC_CoreSampling.docx/17Jul2014 
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                                                                                                               Daniel B. Stephens & Associates, Inc. 

                                                                                                              Soil Testing & Research Laboratory 
 5 8 4 0  O s u n a  R d .  N E  5 0 5 - 8 8 9 - 7 7 5 2  

 A l b u q u e r q u e ,  N M  8 7 1 0 9  F A X  5 0 5 - 8 8 9 - 0 2 5 8  

Tim Leo 
Montgomery & Associates 
1550 East Prince Rd. 
Tucson, AZ 85719 
(520) 881-4912 
 
Re: DBS&A Laboratory Report for Montgomery & Associates Rio Algom Lisbon 1350.13 
 
Dear Mr. Leo: 

Enclosed is the final report for the Montgomery & Associates Rio Algom Lisbon 1350.13 samples.  
Please review this report and provide any comments as samples will be held for a maximum of 30 
days.  After 30 days samples will be returned or disposed of in an appropriate manner.  

All testing results were evaluated subjectively for consistency and reasonableness, and the results 
appear to be reasonably representative of the material tested.  However, DBS&A does not assume 
any responsibility for interpretations or analyses based on the data enclosed, nor can we guarantee 
that these data are fully representative of the undisturbed materials at the field site.  We recommend 
that careful evaluation of these laboratory results be made for your particular application. 

The testing utilized to generate the enclosed report employs methods that are standard for the 
industry.  The results do not constitute a professional opinion by DBS&A, nor can the results affect 
any professional or expert opinions rendered with respect thereto by DBS&A.  You have 
acknowledged that all the testing undertaken by us, and the report provided, constitutes mere test 
results using standardized methods, and cannot be used to disqualify DBS&A from rendering any 
professional or expert opinion, having waived any claim of conflict of interest by DBS&A.  

We are pleased to provide this service to Montgomery & Associates and look forward to future 
laboratory testing on other projects.  If you have any questions about the enclosed data, please do 
not hesitate to call. 

Sincerely, 

DANIEL B. STEPHENS & ASSOCIATES, INC. 
SOIL TESTING & RESEARCH LABORATORY 

 
Celina Sessa 
Assistant Laboratory Manager 
Enclosure 
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Summary of Tests Performed

Saturated
Initial Soil Hydraulic Moisture Particle Specific Air

Laboratory Properties1 Conductivity2 Characteristics3 Size4 Gravity5 Perm- Atterberg Proctor
Sample Number G VM VD CH FH FW HC PP FP DPP RH EP WHC Kunsat DS WS H F C eability Limits Compaction

102DB-130-131 (Vertical) X X X

102DB-130-131 (Horizontal) X X X

102DB-145-146 (Vertical) X X X

102DB-145-146 (Horizontal) X X X

102DB-156-156.9 (Vertical) X X X

102DB-156-156.9 (Horizontal) X X X

1  G = Gravimetric Moisture Content, VM = Volume Measurement Method, VD = Volume Displacement Method
2  CH = Constant Head Rigid Wall, FH = Falling Head Rigid Wall, FW = Falling Head Rising Tail Flexible Wall
3  HC = Hanging Column, PP = Pressure Plate, FP = Filter Paper, DPP = Dew Point Potentiometer, RH = Relative Humidity Box, 
   EP = Effective Porosity, WHC = Water Holding Capacity, Kunsat = Calculated Unsaturated Hydraulic Conductivity
4  DS = Dry Sieve, WS = Wet Sieve, H = Hydrometer
5  F = Fine (<4.75mm), C = Coarse (>4.75mm)

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .
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Notes

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &  A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .

Sample Receipt:

Three rock core samples arrived on October 12, 2012.

Sample Preparation and Testing:

Two sub-samples were obtained for each sample for testing.  A chop saw was used to trim each 
sample in both the vertical and horizontal directions for initial properties and saturated hydraulic 
conductivity testing.

Total porosity calculations in this report are based on the use of an assumed specific gravity value of 
2.65.  
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Moisture 
Content

Dry Bulk 
Density

Dry Bulk 
Density

% Volume 
Change 

% of Initial 
Density

Sample Number (%, g/g) (g/cm3) (g/cm3) (%) (%)

102DB-130-131 (Vertical) 0.5 2.04 2.02 +0.8% 99.2%

102DB-130-131 (Horizontal) 0.8 2.12 2.12 +0.3% 99.7%

102DB-145-146 (Vertical) 4.1 2.38 2.30 +3.7% 96.4%

102DB-145-146 (Horizontal) 3.7 2.40 2.34 +2.5% 97.6%

102DB-156-156.9 (Vertical) 3.4 2.39 2.38 +0.1% 99.9%

102DB-156-156.9 (Horizontal) 3.5 2.40 2.40 --- 100.0%

     "+" indicates sample swelling, "-" indicates sample settling, and "---" indicates no volume change 
occurred.

Summary of Sample Preparation/Volume Changes

Initial Sample Data1 Volume Change Post Saturation2

1Initial Sample Data: The 'as received' dry bulk density and moisture content.
2Volume Change Post Saturation: Volume change measurements were obtained after saturated 
hydraulic conductivity testing.

Notes:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .
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Summary of Saturated Hydraulic Conductivity Tests

Oversize 
Corrected Method of Analysis

Sample Number
Ksat

(cm/sec)
Ksat

(cm/sec)
Constant Head
Flexible Wall

Falling Head 
Flexible Wall

102DB-130-131 
(Vertical) 1.23E-04 NA X

102DB-130-131 
(Horizontal) 2.18E-04 NA X

102DB-145-146 
(Vertical) 2.15E-05 NA X

102DB-145-146 
(Horizontal) 3.09E-05 NA X

102DB-156-156.9 
(Vertical) 7.93E-09 NA X

102DB-156-156.9 
(Horizontal) 3.60E-09 NA X

---  =  Oversize correction is unnecessary since coarse fraction < 5% of composite mass
NR  =  Not requested
NA  =  Not applicable

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .
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Summary of Saturated Hydraulic Conductivity Tests

Oversize 
Corrected Method of Analysis

Sample Number
Ksat

(cm/sec)
Ksat

(cm/sec)
Constant Head
Flexible Wall

Falling Head 
Flexible Wall

102DB-130-131 
(Vertical) 1.23E-04 NA X

102DB-130-131 
(Horizontal) 2.18E-04 NA X

102DB-145-146 
(Vertical) 2.15E-05 NA X

102DB-145-146 
(Horizontal) 3.09E-05 NA X

102DB-156-156.9 
(Vertical) 7.93E-09 NA X

102DB-156-156.9 
(Horizontal) 3.60E-09 NA X

---  =  Oversize correction is unnecessary since coarse fraction < 5% of composite mass
NR  =  Not requested
NA  =  Not applicable

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .
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Job Name: Montgomery & Associates
Job Number: LB12.0210.00

Sample Number: 102DB-130-131 (Vertical)
Project Name: Rio Algom Lisbon 1350.13

Depth: NA

 Initial Mass (g): 343.35 Saturated Mass (g): 376.63 Permeant liquid used: Tap Water
Diameter (cm): 7.376 Dry Mass (g): 341.72 Sample Preparation:

Length (cm): 3.926 Diameter (cm): 7.376
Area (cm

2
): 42.73 Length (cm): 3.957 Number of Lifts: NA

Volume (cm
3
): 167.76 Deformation (%)**: 0.78 Split: NA

Dry Density (g/cm
3
): 2.04 Area (cm

2
): 42.73 Percent Coarse Material (%): NA

Dry Density (pcf): 127.16 Volume (cm
3
): 169.08 Particle Density(g/cm

3
): 2.65

Water Content (%, g/g): 0.5 Dry Density (g/cm
3
): 2.02 Cell pressure (PSI): 82.0

Water Content (%, vol): 1.0 Dry Density (pcf): 126.17 Influent pressure (PSI): 80.0
Void Ratio (e): 0.30 Water Content (%, g/g): 10.2 Effluent pressure (PSI): 80.0

Porosity (%, vol): 23.1 Water Content (%, vol): 20.6 Panel Used:

Saturation (%): 4.2 Void Ratio(e): 0.31 Reading:

Porosity (%, vol): 23.7 Date/Time
Saturation (%)*: 87.0 B-Value (% saturation) prior to test*: 0.95 10/25/12 1415

B-Value (% saturation) post to test: 0.98 10/26/12  1310
* Per ASTM D5084 percent saturation is ensured (B-Value ≥ 95%) prior to testing, as post test saturation values may be exaggerated during depressurizing and sample removal.
**Percent Deformation: based on initial sample length and post permeation sample length.

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

Post Permeation

Sample Properties

Remolded or Initial

Sample Properties

Saturated Hydraulic Conductivity 

Flexible Wall Falling Head-Rising Tail Method

Test and Sample Conditions

D E F 

Annulus Pipette 

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

In situ sample, extruded 

Remolded Sample 

Assumed Measured 
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Job Name: Montgomery & Associates
Job Number: LB12.0210.00

Sample Number: 102DB-130-131 (Vertical)
Project Name: Rio Algom Lisbon 1350.13

Depth: NA

Saturated Hydraulic Conductivity 

Flexible Wall Falling Head-Rising Tail Method

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Date Time 
Temp 
(°C)

Influent 
Pipette 

Reading

Effluent 
Pipette 

Reading
Gradient 
(DH/DL)

Average 
Flow 
(cm3)

Elapsed 
Time (s)

Ratio 
(outflow to 

inflow)

Change in 
Head (Not to 
exceed 25%)

ksat   T°C     
(cm/s)

ksat   Corrected     

(cm/s)

Test # 1:
26-Oct-12 12:52:51 21.5 13.40 21.60 2.39
26-Oct-12 12:53:06 21.5 13.60 21.40 2.28

Test # 2:
26-Oct-12 12:53:06 21.5 13.60 21.40 2.28
26-Oct-12 12:53:22 21.5 13.80 21.20 2.16

Test # 3:
26-Oct-12 12:53:22 21.5 13.80 21.20 2.16
26-Oct-12 12:53:40 21.5 14.00 21.00 2.04

Test # 4:
26-Oct-12 12:53:40 21.5 14.00 21.00 2.04
26-Oct-12 12:54:00 21.5 14.20 20.80 1.93

Average Ksat (cm/sec): 1.23E-04

Calculated Gravel Corrected Average Ksat (cm/sec): NA

ASTM Required Range (+/- 25%)

Ksat (-25%) (cm/s): 9.22E-05

Ksat (+25%) (cm/s): 1.54E-04

1.00 6%0.17 20

1.24E-04 1.20E-04

1.18E-04 1.14E-04

1.32E-04 1.28E-04

0.17 18

0.17 16 1.00 5%

1.00 5%

0.17 15 1.00 5% 1.34E-04 1.30E-04

8.00E-05
9.00E-05
1.00E-04
1.10E-04
1.20E-04
1.30E-04
1.40E-04
1.50E-04
1.60E-04

5 15 25 35 45 55 65 75

K
s
a
t 

(c
m

/s
) 

Time (s) 
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Job Name: Montgomery & Associates
Job Number: LB12.0210.00

Sample Number: 102DB-130-131 (Horizontal)
Project Name: Rio Algom Lisbon 1350.13

Depth: NA

 Initial Mass (g): 282.4 Saturated Mass (g): 305.21 Permeant liquid used: Tap Water
Diameter (cm): 5.287 Dry Mass (g): 280.02 Sample Preparation:

Length (cm): 6.006 Diameter (cm): 5.287
Area (cm

2
): 21.95 Length (cm): 6.025 Number of Lifts: NA

Volume (cm
3
): 131.85 Deformation (%)**: 0.32 Split: NA

Dry Density (g/cm
3
): 2.12 Area (cm

2
): 21.95 Percent Coarse Material (%): NA

Dry Density (pcf): 132.58 Volume (cm
3
): 132.27 Particle Density(g/cm

3
): 2.65

Water Content (%, g/g): 0.8 Dry Density (g/cm
3
): 2.12 Cell pressure (PSI): 82.0

Water Content (%, vol): 1.8 Dry Density (pcf): 132.16 Influent pressure (PSI): 80.0
Void Ratio (e): 0.25 Water Content (%, g/g): 9.0 Effluent pressure (PSI): 80.0

Porosity (%, vol): 19.9 Water Content (%, vol): 19.0 Panel Used:

Saturation (%): 9.1 Void Ratio(e): 0.25 Reading:

Porosity (%, vol): 20.1 Date/Time
Saturation (%)*: 94.7 B-Value (% saturation) prior to test*: 0.98 10/25/12  1411

B-Value (% saturation) post to test: 0.98 10/26/12  1306
* Per ASTM D5084 percent saturation is ensured (B-Value ≥ 95%) prior to testing, as post test saturation values may be exaggerated during depressurizing and sample removal.
**Percent Deformation: based on initial sample length and post permeation sample length.

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

Post Permeation

Sample Properties

Remolded or Initial

Sample Properties

Saturated Hydraulic Conductivity 

Flexible Wall Falling Head-Rising Tail Method

Test and Sample Conditions

D E F 

Annulus Pipette 

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

In situ sample, extruded 

Remolded Sample 

Assumed Measured 

12



Job Name: Montgomery & Associates
Job Number: LB12.0210.00

Sample Number: 102DB-130-131 (Horizontal)
Project Name: Rio Algom Lisbon 1350.13

Depth: NA

Saturated Hydraulic Conductivity 

Flexible Wall Falling Head-Rising Tail Method

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Date Time 
Temp 
(°C)

Influent 
Pipette 

Reading

Effluent 
Pipette 

Reading
Gradient 
(DH/DL)

Average 
Flow 
(cm3)

Elapsed 
Time (s)

Ratio 
(outflow to 

inflow)

Change in 
Head (Not to 
exceed 25%)

ksat   T°C     
(cm/s)

ksat   Corrected     

(cm/s)

Test # 1:
26-Oct-12 12:49:39 21.5 13.40 21.60 1.57
26-Oct-12 12:50:04 21.5 13.60 21.40 1.49

Test # 2:
26-Oct-12 12:50:04 21.5 13.60 21.40 1.49
26-Oct-12 12:50:31 21.5 13.80 21.20 1.42

Test # 3:
26-Oct-12 12:50:31 21.5 13.80 21.20 1.42
26-Oct-12 12:51:03 21.5 14.00 21.00 1.34

Test # 4:
26-Oct-12 12:51:03 21.5 14.00 21.00 1.34
26-Oct-12 12:51:34 21.5 14.20 20.80 1.26

Average Ksat (cm/sec): 2.18E-04

Calculated Gravel Corrected Average Ksat (cm/sec): NA

ASTM Required Range (+/- 25%)

Ksat (-25%) (cm/s): 1.64E-04

Ksat (+25%) (cm/s): 2.73E-04

0.17 25 1.00 5% 2.39E-04 2.30E-04

2.32E-04 2.25E-04

0.17 32

0.17 27 1.00 5%

1.00 5% 2.07E-04 2.00E-04

2.26E-04 2.19E-040.17 31 1.00 6%

1.30E-04
1.50E-04
1.70E-04
1.90E-04
2.10E-04
2.30E-04
2.50E-04
2.70E-04
2.90E-04

0 20 40 60 80 100 120 140
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Time (s) 
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Job Name: Montgomery & Associates
Job Number: LB12.0210.00

Sample Number: 102DB-145-146 (Vertical)
Project Name: Rio Algom Lisbon 1350.13

Depth: NA

 Initial Mass (g): 287.9 Saturated Mass (g): 293.3 Permeant liquid used: Tap Water
Diameter (cm): 7.507 Dry Mass (g): 276.46 Sample Preparation:

Length (cm): 2.622 Diameter (cm): 7.507
Area (cm

2
): 44.26 Length (cm): 2.720 Number of Lifts: NA

Volume (cm
3
): 116.05 Deformation (%)**: 3.60 Split: NA

Dry Density (g/cm
3
): 2.38 Area (cm

2
): 44.26 Percent Coarse Material (%): NA

Dry Density (pcf): 148.72 Volume (cm
3
): 120.39 Particle Density(g/cm

3
): 2.65

Water Content (%, g/g): 4.1 Dry Density (g/cm
3
): 2.30 Cell pressure (PSI): 82.0

Water Content (%, vol): 9.9 Dry Density (pcf): 143.36 Influent pressure (PSI): 80.0
Void Ratio (e): 0.11 Water Content (%, g/g): 6.1 Effluent pressure (PSI): 80.0

Porosity (%, vol): 10.1 Water Content (%, vol): 14.0 Panel Used:

Saturation (%): 97.5 Void Ratio(e): 0.15 Reading:

Porosity (%, vol): 13.3 Date/Time
Saturation (%)*: 104.8 B-Value (% saturation) prior to test*: 0.98 10/25/12  1408

B-Value (% saturation) post to test: 1.00 10/26/12  1302
* Per ASTM D5084 percent saturation is ensured (B-Value ≥ 95%) prior to testing, as post test saturation values may be exaggerated during depressurizing and sample removal.
**Percent Deformation: based on initial sample length and post permeation sample length.

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

Post Permeation

Sample Properties

Remolded or Initial

Sample Properties

Saturated Hydraulic Conductivity 

Flexible Wall Falling Head-Rising Tail Method

Test and Sample Conditions

D E F 

Annulus Pipette 

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

In situ sample, extruded 

Remolded Sample 

Assumed Measured 
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Job Name: Montgomery & Associates
Job Number: LB12.0210.00

Sample Number: 102DB-145-146 (Vertical)
Project Name: Rio Algom Lisbon 1350.13

Depth: NA

Saturated Hydraulic Conductivity 

Flexible Wall Falling Head-Rising Tail Method

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Date Time 
Temp 
(°C)

Influent 
Pipette 

Reading

Effluent 
Pipette 

Reading
Gradient 
(DH/DL)

Average 
Flow 
(cm3)

Elapsed 
Time (s)

Ratio 
(outflow to 

inflow)

Change in 
Head (Not to 
exceed 25%)

ksat   T°C     
(cm/s)

ksat   Corrected     

(cm/s)

Test # 1:
26-Oct-12 12:41:39 21.4 13.40 21.60 3.48
26-Oct-12 12:42:38 21.4 13.60 21.40 3.31

Test # 2:
26-Oct-12 12:42:38 21.4 13.60 21.40 3.31
26-Oct-12 12:45:26 21.4 14.10 20.90 2.89

Test # 3:
26-Oct-12 12:45:26 21.4 14.10 20.90 2.89
26-Oct-12 12:46:33 21.4 14.30 20.70 2.72

Test # 4:
26-Oct-12 12:46:33 21.4 14.30 20.70 2.72
26-Oct-12 12:47:58 21.4 14.50 20.50 2.55

Average Ksat (cm/sec): 2.15E-05

Calculated Gravel Corrected Average Ksat (cm/sec): NA

ASTM Required Range (+/- 25%)

Ksat (-25%) (cm/s): 1.61E-05

Ksat (+25%) (cm/s): 2.69E-05

1.00 6%0.17 85

2.42E-05 2.34E-05

2.03E-05 1.96E-05

2.18E-05 2.11E-05

0.17 67

0.43 168 1.00 13%

1.00 6%

0.17 59 1.00 5% 2.26E-05 2.19E-05

1.30E-05
1.50E-05
1.70E-05
1.90E-05
2.10E-05
2.30E-05
2.50E-05
2.70E-05

30 80 130 180 230 280 330 380

K
s
a
t 

(c
m

/s
) 

Time (s) 
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Job Name: Montgomery & Associates
Job Number: LB12.0210.00

Sample Number: 102DB-145-146 (Horizontal)
Project Name: Rio Algom Lisbon 1350.13

Depth: NA

 Initial Mass (g): 145.25 Saturated Mass (g): 147.27 Permeant liquid used: Tap Water
Diameter (cm): 5.164 Dry Mass (g): 140.04 Sample Preparation:

Length (cm): 2.788 Diameter (cm): 5.164
Area (cm

2
): 20.94 Length (cm): 2.857 Number of Lifts: NA

Volume (cm
3
): 58.39 Deformation (%)**: 2.42 Split: NA

Dry Density (g/cm
3
): 2.40 Area (cm

2
): 20.94 Percent Coarse Material (%): NA

Dry Density (pcf): 149.72 Volume (cm
3
): 59.84 Particle Density(g/cm

3
): 2.65

Water Content (%, g/g): 3.7 Dry Density (g/cm
3
): 2.34 Cell pressure (PSI): 82.0

Water Content (%, vol): 8.9 Dry Density (pcf): 146.10 Influent pressure (PSI): 80.0
Void Ratio (e): 0.10 Water Content (%, g/g): 5.2 Effluent pressure (PSI): 80.0

Porosity (%, vol): 9.5 Water Content (%, vol): 12.1 Panel Used:

Saturation (%): 93.9 Void Ratio(e): 0.13 Reading:

Porosity (%, vol): 11.7 Date/Time
Saturation (%)*: 103.4 B-Value (% saturation) prior to test*: 1.00 10/25/12  1407

B-Value (% saturation) post to test: 1.00 10/26/12  1300
* Per ASTM D5084 percent saturation is ensured (B-Value ≥ 95%) prior to testing, as post test saturation values may be exaggerated or skewed during depressurizing and sample removal.
**Percent Deformation: based on initial sample length and post permeation sample length.

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

Post Permeation

Sample Properties

Remolded or Initial

Sample Properties

Saturated Hydraulic Conductivity 

Flexible Wall Falling Head-Rising Tail Method

Test and Sample Conditions

A B C 

Annulus Pipette 

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

In situ sample, extruded 

Remolded Sample 

Assumed Measured 
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Job Name: Montgomery & Associates
Job Number: LB12.0210.00

Sample Number: 102DB-145-146 (Horizontal)
Project Name: Rio Algom Lisbon 1350.13

Depth: NA

Saturated Hydraulic Conductivity 

Flexible Wall Falling Head-Rising Tail Method

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Date Time 
Temp 
(°C)

Influent 
Pipette 

Reading

Effluent 
Pipette 

Reading
Gradient 
(DH/DL)

Average 
Flow (cm3)

Elapsed 
Time (s)

Ratio 
(outflow to 

inflow)

Change in 
Head (Not to 
exceed 25%)

ksat   T°C     
(cm/s)

ksat   Corrected     

(cm/s)

Test # 1:
26-Oct-12 11:01:42 21.2 13.40 21.60 3.31
26-Oct-12 11:03:15 21.2 13.60 21.40 3.15

Test # 2:
26-Oct-12 11:03:15 21.2 13.60 21.40 3.15
26-Oct-12 11:04:53 21.2 13.80 21.20 2.99

Test # 3:
26-Oct-12 11:04:53 21.2 13.80 21.20 2.99
26-Oct-12 11:06:37 21.2 14.00 21.00 2.83

Test # 4:
26-Oct-12 11:06:37 21.2 14.00 21.00 2.83
26-Oct-12 11:08:25 21.2 14.20 20.80 2.67

Average Ksat (cm/sec): 3.09E-05

Calculated Gravel Corrected Average Ksat (cm/sec): NA

ASTM Required Range (+/- 25%)

Ksat (-25%) (cm/s): 2.32E-05

Ksat (+25%) (cm/s): 3.87E-05

0.17 93 1.00 5% 3.18E-05 3.09E-05

3.17E-05 3.09E-05

0.17 104

0.17 98 1.00 5%

1.00 5%

0.17 108 1.00 6%

3.16E-05 3.07E-05

3.22E-05 3.13E-05

2.10E-05

2.60E-05

3.10E-05

3.60E-05

50 100 150 200 250 300 350 400 450
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Time (s) 
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Job Name: Montgomery & Associates
Job Number: LB12.0210.00

Sample Number: 102DB-156-156.9 (Vertical)
Project Name: Rio Algom Lisbon 1350.13

Depth: NA

 Initial Mass (g): 308.43 Saturated Mass (g): 310.95 Permeant liquid used: Tap Water
Diameter (cm): 7.487 Dry Mass (g): 298.24 Sample Preparation:

Length (cm): 2.840 Diameter (cm): 7.487
Area (cm

2
): 44.03 Length (cm): 2.842 Number of Lifts: NA

Volume (cm
3
): 125.03 Deformation (%)**: 0.07 Split: NA

Dry Density (g/cm
3
): 2.39 Area (cm

2
): 44.03 Percent Coarse Material (%): NA

Dry Density (pcf): 148.91 Volume (cm
3
): 125.12 Particle Density(g/cm

3
): 2.65

Water Content (%, g/g): 3.4 Dry Density (g/cm
3
): 2.38 Cell pressure (PSI): 84.0

Water Content (%, vol): 8.1 Dry Density (pcf): 148.80 Influent pressure (PSI): 83.0
Void Ratio (e): 0.11 Water Content (%, g/g): 4.3 Effluent pressure (PSI): 80.0

Porosity (%, vol): 10.0 Water Content (%, vol): 10.2 Panel Used:

Saturation (%): 81.6 Void Ratio(e): 0.11 Reading:

Porosity (%, vol): 10.1 Date/Time
Saturation (%)*: 101.1 B-Value (% saturation) prior to test*: 0.98 10/29/12  828

B-Value (% saturation) post to test: 1.00 10/30/12  1325
* Per ASTM D5084 percent saturation is ensured (B-Value ≥ 95%) prior to testing, as post test saturation values may be exaggerated or skewed during depressurizing and sample removal.
**Percent Deformation: based on initial sample length and post permeation sample length.

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

Post Permeation

Sample Properties

Remolded or Initial

Sample Properties

Saturated Hydraulic Conductivity 

Flexible Wall Falling Head-Rising Tail Method

Test and Sample Conditions

A B C 

Annulus Pipette 

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

In situ sample, extruded 

Remolded Sample 

Assumed Measured 
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Job Name: Montgomery & Associates
Job Number: LB12.0210.00

Sample Number: 102DB-156-156.9 (Vertical)
Project Name: Rio Algom Lisbon 1350.13

Depth: NA

Saturated Hydraulic Conductivity 

Flexible Wall Falling Head-Rising Tail Method

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Date Time 
Temp 
(°C)

Influent 
Pipette 

Reading

Effluent 
Pipette 

Reading
Gradient 
(DH/DL)

Average 
Flow (cm3)

Elapsed 
Time (s)

Ratio 
(outflow to 

inflow)

Change in 
Head (Not to 
exceed 25%)

ksat   T°C     
(cm/s)

ksat   Corrected     

(cm/s)

Test # 1:
29-Oct-12 11:02:02 21.3 3.35 22.65 82.09
29-Oct-12 12:27:50 21.7 3.50 22.50 81.97

Test # 2:
29-Oct-12 12:27:50 21.7 3.50 22.50 81.97
29-Oct-12 15:30:09 23.2 3.85 22.15 81.69

Test # 3:
29-Oct-12 15:30:09 23.2 3.85 22.15 81.69
30-Oct-12 08:26:30 21.2 5.70 20.40 80.22

Test # 4:
30-Oct-12 08:26:30 21.2 5.70 20.40 80.22
30-Oct-12 13:21:00 22.3 6.20 19.90 79.82

Average Ksat (cm/sec): 7.93E-09

Calculated Gravel Corrected Average Ksat (cm/sec): NA

ASTM Required Range (+/- 25%)

Ksat (-25%) (cm/s): 5.95E-09

Ksat (+25%) (cm/s): 9.91E-09

1.00 1%0.43 17670

8.28E-09 7.86E-09

8.03E-09 7.70E-09

8.88E-09 8.38E-09

1.56 60981

0.30 10939 1.00 0%

0.95 2%

0.13 5148 1.00 0% 8.07E-09 7.78E-09

5.00E-09
6.00E-09
7.00E-09
8.00E-09
9.00E-09
1.00E-08
1.10E-08
1.20E-08

0 10000 20000 30000 40000 50000 60000 70000 80000 90000 100000
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Job Name: Montgomery & Associates
Job Number: LB12.0210.00

Sample Number: 102DB-156-156.9 (Horizontal)
Project Name: Rio Algom Lisbon 1350.13

Depth: NA

 Initial Mass (g): 145.26 Saturated Mass (g): 146.38 Permeant liquid used: Tap Water
Diameter (cm): 5.217 Dry Mass (g): 140.34 Sample Preparation:

Length (cm): 2.736 Diameter (cm): 5.217
Area (cm

2
): 21.38 Length (cm): 2.736 Number of Lifts: NA

Volume (cm
3
): 58.49 Deformation (%)**: 0.00 Split: NA

Dry Density (g/cm
3
): 2.40 Area (cm

2
): 21.38 Percent Coarse Material (%): NA

Dry Density (pcf): 149.80 Volume (cm
3
): 58.49 Particle Density(g/cm

3
): 2.65

Water Content (%, g/g): 3.5 Dry Density (g/cm
3
): 2.40 Cell pressure (PSI): 84.0

Water Content (%, vol): 8.4 Dry Density (pcf): 149.80 Influent pressure (PSI): 83.0
Void Ratio (e): 0.10 Water Content (%, g/g): 4.3 Effluent pressure (PSI): 80.0

Porosity (%, vol): 9.5 Water Content (%, vol): 10.3 Panel Used:

Saturation (%): 89.0 Void Ratio(e): 0.10 Reading:

Porosity (%, vol): 9.5 Date/Time
Saturation (%)*: 109.3 B-Value (% saturation) prior to test*: 1.00 10/29/12  825

B-Value (% saturation) post to test: 1.00 10/30/12  1558
* Per ASTM D5084 percent saturation is ensured (B-Value ≥ 95%) prior to testing, as post test saturation values may be exaggerated or skewed during depressurizing and sample removal.
**Percent Deformation: based on initial sample length and post permeation sample length.

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

Post Permeation

Sample Properties

Remolded or Initial

Sample Properties

Saturated Hydraulic Conductivity 

Flexible Wall Falling Head-Rising Tail Method

Test and Sample Conditions

A B C 

Annulus Pipette 

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

In situ sample, extruded 

Remolded Sample 

Assumed Measured 
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Job Name: Montgomery & Associates
Job Number: LB12.0210.00

Sample Number: 102DB-156-156.9 (Horizontal)
Project Name: Rio Algom Lisbon 1350.13

Depth: NA

Saturated Hydraulic Conductivity 

Flexible Wall Falling Head-Rising Tail Method

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Date Time 
Temp 
(°C)

Influent 
Pipette 

Reading

Effluent 
Pipette 

Reading
Gradient 
(DH/DL)

Average 
Flow (cm3)

Elapsed 
Time (s)

Ratio 
(outflow to 

inflow)

Change in 
Head (Not to 
exceed 25%)

ksat   T°C     
(cm/s)

ksat   Corrected     

(cm/s)

Test # 1:
29-Oct-12 11:02:34 21.3 3.10 22.90 85.48
29-Oct-12 15:36:30 23.2 3.20 22.80 85.40

Test # 2:
29-Oct-12 15:36:30 23.2 3.20 22.80 85.40
30-Oct-12 08:28:15 21.2 3.60 22.40 85.06

Test # 3:
30-Oct-12 08:28:15 21.2 3.60 22.40 85.06
30-Oct-12 12:05:20 22.0 3.70 22.30 84.98

Test # 4:
30-Oct-12 12:05:20 22.0 3.70 22.30 84.98
30-Oct-12 15:56:00 22.8 3.80 22.20 84.89

Average Ksat (cm/sec): 3.60E-09

Calculated Gravel Corrected Average Ksat (cm/sec): NA

ASTM Required Range (+/- 25%)

Ksat (-25%) (cm/s): 2.70E-09

Ksat (+25%) (cm/s): 4.50E-09

0.09 16436 1.00 0% 3.33E-09 3.16E-09

3.62E-09 3.43E-09

0.09 13025

0.35 60705 1.00 0%

1.00 0%

0.09 13840 1.00 0%

4.22E-09 4.07E-09

3.98E-09 3.76E-09

2.40E-09

2.90E-09

3.40E-09

3.90E-09

4.40E-09

4.90E-09

10000 30000 50000 70000 90000 110000

K
s
a
t 

(c
m

/s
) 

Time (s) 
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Laboratory Tests 

and Methods 
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Dry Bulk Density: ASTM D7263

Moisture Content: ASTM D7263

Calculated Porosity: ASTM D7263

Saturated Hydraulic Conductivity:
Falling Head Rising Tail: 

(Flexible Wall)
ASTM D5084

Tests and Methods 

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .
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December 12, 2013 

                                                                                                               Daniel B. Stephens & Associates, Inc. 

                                                                                                              Soil Testing & Research Laboratory 
 4 4 0 0  A l a m e d a  B l v d .  N E ,  S u i t e  C  5 0 5 - 8 8 9 - 7 7 5 2  

 A l b u q u e r q u e ,  N M  8 7 1 1 3  F A X  5 0 5 - 8 8 9 - 0 2 5 8  

Clare Stielstra 
Montgomery & Associates 
1550 East Prince Rd. 
Tucson, AZ  85719 
(520) 881-4912 
 
Re: DBS&A Laboratory Report for the Montgomery & Associates Lisbon 1350.21 Project 
 
Dear Ms. Stielstra: 

Enclosed is the report for the Montgomery & Associates Lisbon 1350.21 Project samples.  Please 
review this report and provide any comments as samples will be held for a maximum of 30 days.  
After 30 days samples will be returned or disposed of in an appropriate manner.  
 
All testing results were evaluated subjectively for consistency and reasonableness, and the results 
appear to be reasonably representative of the material tested.  However, DBS&A does not assume 
any responsibility for interpretations or analyses based on the data enclosed, nor can we guarantee 
that these data are fully representative of the undisturbed materials at the field site.  We recommend 
that careful evaluation of these laboratory results be made for your particular application. 

The testing utilized to generate the enclosed report employs methods that are standard for the 
industry.  The results do not constitute a professional opinion by DBS&A, nor can the results affect 
any professional or expert opinions rendered with respect thereto by DBS&A.  You have 
acknowledged that all the testing undertaken by us, and the report provided, constitutes mere test 
results using standardized methods, and cannot be used to disqualify DBS&A from rendering any 
professional or expert opinion, having waived any claim of conflict of interest by DBS&A.  

We are pleased to provide this service to Montgomery & Associates and look forward to future 
laboratory testing on other projects.  If you have any questions about the enclosed data, please do 
not hesitate to call. 
 
Sincerely, 

DANIEL B. STEPHENS & ASSOCIATES, INC. 
SOIL TESTING & RESEARCH LABORATORY 

 
 
Joleen Hines 
Laboratory Supervising Manager 
 
Enclosure 
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Summary of Tests Performed

Saturated
Initial Soil Hydraulic Moisture Particle Specific Air

Laboratory Properties1 Conductivity2 Characteristics3 Size4 Gravity5 Perm- Atterberg Proctor
Sample Number G VM VD CH FH FW HC PP FP DPP RH EP WHC Kunsat DS WS H F C eability Limits Compaction

MW-109 (138 - 138.5) X X X

MW-109 (147 - 147.5) X X X

MW-109 (158 - 158.7) X X X

MW-117 (95.5 - 96) X X X

MW-117 (118 - 118.5) X X X

MW-117 (169 - 169.5) X X X

MW-117 (211 - 211.6) X X X

MW-118 (46.5 - 47) X X X

MW-118 (76.5 - 75) X X X

1  G = Gravimetric Moisture Content, VM = Volume Measurement Method, VD = Volume Displacement Method
2  CH = Constant Head Rigid Wall, FH = Falling Head Rigid Wall, FW = Falling Head Rising Tail Flexible Wall
3  HC = Hanging Column, PP = Pressure Plate, FP = Filter Paper, DPP = Dew Point Potentiometer, RH = Relative Humidity Box, 
   EP = Effective Porosity, WHC = Water Holding Capacity, Kunsat = Calculated Unsaturated Hydraulic Conductivity
4  DS = Dry Sieve, WS = Wet Sieve, H = Hydrometer
5  F = Fine (<4.75mm), C = Coarse (>4.75mm)

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .
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Sample Number
Assumed 

Specific Gravity
MW-109 (138 - 138.5) 2.60
MW-109 (147 - 147.5) 2.62
MW-109 (158 - 158.7) 2.74

MW-117 (95.5 - 96) 2.74
MW-117 (118 - 118.5) 2.62
MW-117 (169 - 169.5) 2.65
MW-117 (211 - 211.6) 2.70

MW-118 (46.5 - 47) 2.64
MW-118 (76.5 - 75) 2.70

Notes

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &  A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .

Sample Receipt:
Nine solid 3.25” to 3.5” diameter x 5.5” to 8” length rock cores were received on November 8, 2013, each 
wrapped in bubble wrap, in a well packed cooler.

Testing Notes:
Horizontal sub-samples were obtained for initial properties and saturated hydraulic conductivity testing by 
first cutting a section of the sample horizontally, and then trimming the diameter to ~3”. The results of this 
test were initially reported on November 24, 2013.  Subsequently, vertical sub-samples were obtained 
from the original cores for initial properties and saturated hydraulic conductivity testing by first cutting a 
section of the sample vertically and then trimming the diameter to ~2”.  The results of both the horizontal 
and vertical sub-sample testing are included in this report.  A 3-D scanner was used to measure the 
volume of each sub-sample pre and post saturated hydraulic conductivity testing.

Total porosity calculations are based on the use of assumed specific gravity values.  The assumed 
specific gravity values were estimated based on the saturated “B-value” determined before and after each 
saturated hydraulic conductivity test.  The assumed specific gravity values used are as follows:

5



Summary of Initial Moisture Content, Dry Bulk Density
Wet Bulk Density and Calculated Porosity

Moisture Content
As Received Remolded Dry Bulk Wet Bulk Calculated 

Gravimetric Volumetric Gravimetric Volumetric Density Density Porosity
Sample Number (%, g/g) (%, cm3/cm3) (%, g/g) (%, cm3/cm3) (g/cm3) (g/cm3) (%)

MW-109 (138 - 138.5) Vertical 1.0 2.3 --- --- 2.37 2.40 8.7

MW-109 (138 - 138.5) Horizontal 1.1 2.6 --- --- 2.33 2.36 10.2

MW-109 (147 - 147.5) Vertical 2.0 4.6 --- --- 2.33 2.38 10.9

MW-109 (147 - 147.5) Horizontal 1.6 3.5 --- --- 2.21 2.25 15.6

MW-109 (158 - 158.7) Vertical 4.9 11.5 --- --- 2.33 2.44 15.0

MW-109 (158 - 158.7) Horizontal 4.8 11.5 --- --- 2.40 2.51 12.5

MW-117 (95.5 - 96) Vertical 7.8 17.5 --- --- 2.25 2.42 18.0

MW-117 (95.5 - 96) Horizontal 7.7 17.2 --- --- 2.23 2.40 18.7

MW-117 (118 - 118.5) Vertical 10.7 21.3 --- --- 1.99 2.20 24.1

MW-117 (118 - 118.5) Horizontal 10.4 20.8 --- --- 2.00 2.21 23.7

MW-117 (169 - 169.5) Vertical 8.1 16.5 --- --- 2.03 2.20 23.2

MW-117 (169 - 169.5) Horizontal 5.2 10.4 --- --- 2.02 2.13 23.7

NA  =  Not analyzed
---  =  This sample was not remolded

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .

6



Summary of Initial Moisture Content, Dry Bulk Density
Wet Bulk Density and Calculated Porosity (Continued)

Moisture Content
As Received Remolded Dry Bulk Wet Bulk Calculated 

Gravimetric Volumetric Gravimetric Volumetric Density Density Porosity
Sample Number (%, g/g) (%, cm3/cm3) (%, g/g) (%, cm3/cm3) (g/cm3) (g/cm3) (%)

MW-117 (211 - 211.6) Vertical 4.7 10.9 --- --- 2.33 2.43 13.9

MW-117 (211 - 211.6) Horizontal 4.9 11.1 --- --- 2.29 2.40 15.2

MW-118 (46.5 - 47) Vertical 4.2 9.2 --- --- 2.20 2.29 16.7

MW-118 (46.5 - 47) Horizontal 3.4 7.9 --- --- 2.34 2.42 11.5

MW-118 (76.5 - 75) Vertical 5.7 13.2 --- --- 2.31 2.44 14.3

MW-118 (76.5 - 75) Horizontal 4.5 10.7 --- --- 2.36 2.47 12.4

NA  =  Not analyzed
---  =  This sample was not remolded

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .
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Summary of Saturated Hydraulic Conductivity

Oversize 
Corrected Method of Analysis

Sample Number
Ksat

(cm/sec)
Ksat

(cm/sec)
Constant Head
Flexible Wall

Falling Head 
Flexible Wall

MW-109 (138-138.5) Vertical 6.36E-08 NA X

MW-109 (138-138.5) Horizontal 1.35E-06 NA X

MW-109 (147 - 147.5) Vertical 2.43E-07 NA X

MW-109 (147 - 147.5) Horizontal 6.93E-04 NA X

MW-109 (158-158.7) Vertical 6.94E-06 NA X

MW-109 (158-158.7) Horizontal 7.98E-07 NA X

MW-117 (95.5-96) Vertical 1.88E-05 NA X

MW-117 (95.5-96) Horizontal 3.82E-04 NA X

MW-117 (118 - 118.5) Vertical 1.10E-04 NA X

MW-117 (118 - 118.5) Horizontal 1.19E-04 NA X

MW-117 (169 - 169.5) Vertical 1.12E-04 NA X

MW-117 (169 - 169.5) Horizontal 6.83E-04 NA X

MW-117 (211-211.6) Vertical 3.58E-10 NA X

MW-117 (211-211.6) Horizontal 9.60E-09 NA X

MW-118 (46.5-47) Vertical 7.20E-06 NA X

MW-118 (46.5-47) Horizontal 1.53E-06 NA X

MW-118 (75-76.5) Vertical 5.96E-08 NA X

MW-118 (75-76.5) Horizontal 2.28E-07 NA X

---  =  Oversize correction is unnecessary since coarse fraction < 5% of composite mass
NR  =  Not requested
NA  =  Not applicable

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .
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Initial Properties  

10



Summary of Initial Moisture Content, Dry Bulk Density
Wet Bulk Density and Calculated Porosity

Moisture Content
As Received Remolded Dry Bulk Wet Bulk Calculated 

Gravimetric Volumetric Gravimetric Volumetric Density Density Porosity
Sample Number (%, g/g) (%, cm3/cm3) (%, g/g) (%, cm3/cm3) (g/cm3) (g/cm3) (%)

MW-109 (138 - 138.5) Vertical 1.0 2.3 --- --- 2.37 2.40 8.7

MW-109 (138 - 138.5) Horizontal 1.1 2.6 --- --- 2.33 2.36 10.2

MW-109 (147 - 147.5) Vertical 2.0 4.6 --- --- 2.33 2.38 10.9

MW-109 (147 - 147.5) Horizontal 1.6 3.5 --- --- 2.21 2.25 15.6

MW-109 (158 - 158.7) Vertical 4.9 11.5 --- --- 2.33 2.44 15.0

MW-109 (158 - 158.7) Horizontal 4.8 11.5 --- --- 2.40 2.51 12.5

MW-117 (95.5 - 96) Vertical 7.8 17.5 --- --- 2.25 2.42 18.0

MW-117 (95.5 - 96) Horizontal 7.7 17.2 --- --- 2.23 2.40 18.7

MW-117 (118 - 118.5) Vertical 10.7 21.3 --- --- 1.99 2.20 24.1

MW-117 (118 - 118.5) Horizontal 10.4 20.8 --- --- 2.00 2.21 23.7

MW-117 (169 - 169.5) Vertical 8.1 16.5 --- --- 2.03 2.20 23.2

MW-117 (169 - 169.5) Horizontal 5.2 10.4 --- --- 2.02 2.13 23.7

NA  =  Not analyzed
---  =  This sample was not remolded

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .
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Summary of Initial Moisture Content, Dry Bulk Density
Wet Bulk Density and Calculated Porosity (Continued)

Moisture Content
As Received Remolded Dry Bulk Wet Bulk Calculated 

Gravimetric Volumetric Gravimetric Volumetric Density Density Porosity
Sample Number (%, g/g) (%, cm3/cm3) (%, g/g) (%, cm3/cm3) (g/cm3) (g/cm3) (%)

MW-117 (211 - 211.6) Vertical 4.7 10.9 --- --- 2.33 2.43 13.9

MW-117 (211 - 211.6) Horizontal 4.9 11.1 --- --- 2.29 2.40 15.2

MW-118 (46.5 - 47) Vertical 4.2 9.2 --- --- 2.20 2.29 16.7

MW-118 (46.5 - 47) Horizontal 3.4 7.9 --- --- 2.34 2.42 11.5

MW-118 (76.5 - 75) Vertical 5.7 13.2 --- --- 2.31 2.44 14.3

MW-118 (76.5 - 75) Horizontal 4.5 10.7 --- --- 2.36 2.47 12.4

NA  =  Not analyzed
---  =  This sample was not remolded

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

                Job Name: Montgomery & Associates
              Job Number: LB13.0271.00

Sample Number: MW-109 (138 - 138.5) Vertical
Project: Lisbon, 1350.21
Depth: 138-138.5

As Received Remolded

Test Date: 11-Nov-13 ---

Field weight* of sample (g): 302.94
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 299.99
Sample volume (cm3): 126.38

Assumed particle density (g/cm3): 2.60

Gravimetric Moisture Content (% g/g): 1.0

Volumetric Moisture Content (% vol): 2.3

Dry bulk density (g/cm3): 2.37

Wet bulk density (g/cm3): 2.40

Calculated Porosity (% vol): 8.7

Percent Saturation: 26.8

Laboratory analysis by: D. O' Dowd
Data entered by: J. Hines

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

                Job Name: Montgomery & Associates
              Job Number: LB13.0271.00

Sample Number: MW-109 (138 - 138.5) Horizontal
Project: Lisbon, 1350.21
Depth: 138-138.5

As Received Remolded

Test Date: 27-Nov-13 ---

Field weight* of sample (g): 181.44
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 179.47
Sample volume (cm3): 76.89

Assumed particle density (g/cm3): 2.60

Gravimetric Moisture Content (% g/g): 1.1

Volumetric Moisture Content (% vol): 2.6

Dry bulk density (g/cm3): 2.33

Wet bulk density (g/cm3): 2.36

Calculated Porosity (% vol): 10.2

Percent Saturation: 25.1

Laboratory analysis by: D. O' Dowd
Data entered by: J. Hines

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

                Job Name: Montgomery & Associates
              Job Number: LB13.0271.00

Sample Number: MW-109 (147 - 147.5) Vertical
Project: Lisbon, 1350.21
Depth: 147-147.5

As Received Remolded

Test Date: 11-Nov-13 ---

Field weight* of sample (g): 431.04
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 422.64
Sample volume (cm3): 181.08

Assumed particle density (g/cm3): 2.62

Gravimetric Moisture Content (% g/g): 2.0

Volumetric Moisture Content (% vol): 4.6

Dry bulk density (g/cm3): 2.33

Wet bulk density (g/cm3): 2.38

Calculated Porosity (% vol): 10.9

Percent Saturation: 42.5

Laboratory analysis by: D. O' Dowd
Data entered by: J. Hines

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

                Job Name: Montgomery & Associates
              Job Number: LB13.0271.00

Sample Number: MW-109 (147 - 147.5) Horizontal
Project: Lisbon, 1350.21
Depth: 147-147.5

As Received Remolded

Test Date: 27-Nov-13 ---

Field weight* of sample (g): 183.47
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 180.60
Sample volume (cm3): 81.71

Assumed particle density (g/cm3): 2.62

Gravimetric Moisture Content (% g/g): 1.6

Volumetric Moisture Content (% vol): 3.5

Dry bulk density (g/cm3): 2.21

Wet bulk density (g/cm3): 2.25

Calculated Porosity (% vol): 15.6

Percent Saturation: 22.5

Laboratory analysis by: D. O' Dowd
Data entered by: J. Hines

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

                Job Name: Montgomery & Associates
              Job Number: LB13.0271.00

Sample Number: MW-109 (158 - 158.7) Vertical
Project: Lisbon, 1350.21
Depth: 158-158.7

As Received Remolded

Test Date: 11-Nov-13 ---

Field weight* of sample (g): 343.19
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 327.06
Sample volume (cm3): 140.47

Assumed particle density (g/cm3): 2.74

Gravimetric Moisture Content (% g/g): 4.9

Volumetric Moisture Content (% vol): 11.5

Dry bulk density (g/cm3): 2.33

Wet bulk density (g/cm3): 2.44

Calculated Porosity (% vol): 15.0

Percent Saturation: 76.4

Laboratory analysis by: D. O' Dowd
Data entered by: J. Hines

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

                Job Name: Montgomery & Associates
              Job Number: LB13.0271.00

Sample Number: MW-109 (158 - 158.7) Horizontal
Project: Lisbon, 1350.21
Depth: 158-158.7

As Received Remolded

Test Date: 27-Nov-13 ---

Field weight* of sample (g): 187.74
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 179.12
Sample volume (cm3): 74.73

Assumed particle density (g/cm3): 2.74

Gravimetric Moisture Content (% g/g): 4.8

Volumetric Moisture Content (% vol): 11.5

Dry bulk density (g/cm3): 2.40

Wet bulk density (g/cm3): 2.51

Calculated Porosity (% vol): 12.5

Percent Saturation: 92.1

Laboratory analysis by: D. O' Dowd
Data entered by: J. Hines

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

                Job Name: Montgomery & Associates
              Job Number: LB13.0271.00

Sample Number: MW-117 (95.5 - 96) Vertical
Project: Lisbon, 1350.21
Depth: 95.5-96

As Received Remolded

Test Date: 11-Nov-13 ---

Field weight* of sample (g): 301.21
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 279.40
Sample volume (cm3): 124.42

Assumed particle density (g/cm3): 2.74

Gravimetric Moisture Content (% g/g): 7.8

Volumetric Moisture Content (% vol): 17.5

Dry bulk density (g/cm3): 2.25

Wet bulk density (g/cm3): 2.42

Calculated Porosity (% vol): 18.0

Percent Saturation: 97.2

Laboratory analysis by: D. O' Dowd
Data entered by: J. Hines

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

                Job Name: Montgomery & Associates
              Job Number: LB13.0271.00

Sample Number: MW-117 (95.5 - 96) Horizontal
Project: Lisbon, 1350.21
Depth: 95.5-96

As Received Remolded

Test Date: 27-Nov-13 ---

Field weight* of sample (g): 233.80
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 217.02
Sample volume (cm3): 97.38

Assumed particle density (g/cm3): 2.74

Gravimetric Moisture Content (% g/g): 7.7

Volumetric Moisture Content (% vol): 17.2

Dry bulk density (g/cm3): 2.23

Wet bulk density (g/cm3): 2.40

Calculated Porosity (% vol): 18.7

Percent Saturation: 92.3

Laboratory analysis by: D. O' Dowd
Data entered by: J. Hines

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

                Job Name: Montgomery & Associates
              Job Number: LB13.0271.00

Sample Number: MW-117 (118 - 118.5) Vertical
Project: Lisbon, 1350.21
Depth: 118-118.5

As Received Remolded

Test Date: 11-Nov-13 ---

Field weight* of sample (g): 316.80
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 286.18
Sample volume (cm3): 143.98

Assumed particle density (g/cm3): 2.62

Gravimetric Moisture Content (% g/g): 10.7

Volumetric Moisture Content (% vol): 21.3

Dry bulk density (g/cm3): 1.99

Wet bulk density (g/cm3): 2.20

Calculated Porosity (% vol): 24.1

Percent Saturation: 88.1

Laboratory analysis by: D. O' Dowd
Data entered by: J. Hines

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

                Job Name: Montgomery & Associates
              Job Number: LB13.0271.00

Sample Number: MW-117 (118 - 118.5) Horizontal
Project: Lisbon, 1350.21
Depth: 118-118.5

As Received Remolded

Test Date: 27-Nov-13 ---

Field weight* of sample (g): 230.10
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 208.43
Sample volume (cm3): 104.21

Assumed particle density (g/cm3): 2.62

Gravimetric Moisture Content (% g/g): 10.4

Volumetric Moisture Content (% vol): 20.8

Dry bulk density (g/cm3): 2.00

Wet bulk density (g/cm3): 2.21

Calculated Porosity (% vol): 23.7

Percent Saturation: 87.9

Laboratory analysis by: D. O' Dowd
Data entered by: J. Hines

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

                Job Name: Montgomery & Associates
              Job Number: LB13.0271.00

Sample Number: MW-117 (169 - 169.5) Vertical
Project: Lisbon, 1350.21
Depth: 169-169.5

As Received Remolded

Test Date: 11-Nov-13 ---

Field weight* of sample (g): 383.90
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 355.15
Sample volume (cm3): 174.61

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 8.1

Volumetric Moisture Content (% vol): 16.5

Dry bulk density (g/cm3): 2.03

Wet bulk density (g/cm3): 2.20

Calculated Porosity (% vol): 23.2

Percent Saturation: 70.8

Laboratory analysis by: D. O' Dowd
Data entered by: J. Hines

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

                Job Name: Montgomery & Associates
              Job Number: LB13.0271.00

Sample Number: MW-117 (169 - 169.5) Horizontal
Project: Lisbon, 1350.21
Depth: 169-169.5

As Received Remolded

Test Date: 3-Dec-13 ---

Field weight* of sample (g): 278.67
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 265.00
Sample volume (cm3): 131.04

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 5.2

Volumetric Moisture Content (% vol): 10.4

Dry bulk density (g/cm3): 2.02

Wet bulk density (g/cm3): 2.13

Calculated Porosity (% vol): 23.7

Percent Saturation: 44.0

Laboratory analysis by: D. O' Dowd
Data entered by: J. Hines

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded

24



Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

                Job Name: Montgomery & Associates
              Job Number: LB13.0271.00

Sample Number: MW-117 (211 - 211.6) Vertical
Project: Lisbon, 1350.21
Depth: 211-211.6

As Received Remolded

Test Date: 11-Nov-13 ---

Field weight* of sample (g): 338.84
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 323.64
Sample volume (cm3): 139.16

Assumed particle density (g/cm3): 2.70

Gravimetric Moisture Content (% g/g): 4.7

Volumetric Moisture Content (% vol): 10.9

Dry bulk density (g/cm3): 2.33

Wet bulk density (g/cm3): 2.43

Calculated Porosity (% vol): 13.9

Percent Saturation: 78.8

Laboratory analysis by: D. O' Dowd
Data entered by: J. Hines

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

                Job Name: Montgomery & Associates
              Job Number: LB13.0271.00

Sample Number: MW-117 (211 - 211.6) Horizontal
Project: Lisbon, 1350.21
Depth: 211-211.6

As Received Remolded

Test Date: 27-Nov-13 ---

Field weight* of sample (g): 239.51
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 228.39
Sample volume (cm3): 99.80

Assumed particle density (g/cm3): 2.70

Gravimetric Moisture Content (% g/g): 4.9

Volumetric Moisture Content (% vol): 11.1

Dry bulk density (g/cm3): 2.29

Wet bulk density (g/cm3): 2.40

Calculated Porosity (% vol): 15.2

Percent Saturation: 73.1

Laboratory analysis by: D. O' Dowd
Data entered by: J. Hines

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

                Job Name: Montgomery & Associates
              Job Number: LB13.0271.00

Sample Number: MW-118 (46.5 - 47) Vertical
Project: Lisbon, 1350.21
Depth: 46.5-47

As Received Remolded

Test Date: 11-Nov-13 ---

Field weight* of sample (g): 287.42
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 275.86
Sample volume (cm3): 125.39

Assumed particle density (g/cm3): 2.64

Gravimetric Moisture Content (% g/g): 4.2

Volumetric Moisture Content (% vol): 9.2

Dry bulk density (g/cm3): 2.20

Wet bulk density (g/cm3): 2.29

Calculated Porosity (% vol): 16.7

Percent Saturation: 55.3

Laboratory analysis by: D. O' Dowd
Data entered by: J. Hines

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

                Job Name: Montgomery & Associates
              Job Number: LB13.0271.00

Sample Number: MW-118 (46.5 - 47) Horizontal
Project: Lisbon, 1350.21
Depth: 46.5-47

As Received Remolded

Test Date: 27-Nov-13 ---

Field weight* of sample (g): 199.74
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 193.19
Sample volume (cm3): 82.65

Assumed particle density (g/cm3): 2.64

Gravimetric Moisture Content (% g/g): 3.4

Volumetric Moisture Content (% vol): 7.9

Dry bulk density (g/cm3): 2.34

Wet bulk density (g/cm3): 2.42

Calculated Porosity (% vol): 11.5

Percent Saturation: 69.1

Laboratory analysis by: D. O' Dowd
Data entered by: J. Hines

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

                Job Name: Montgomery & Associates
              Job Number: LB13.0271.00

Sample Number: MW-118 (76.5 - 75) Vertical
Project: Lisbon, 1350.21
Depth: 76.5-75

As Received Remolded

Test Date: 11-Nov-13 ---

Field weight* of sample (g): 353.18
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 334.12
Sample volume (cm3): 144.47

Assumed particle density (g/cm3): 2.70

Gravimetric Moisture Content (% g/g): 5.7

Volumetric Moisture Content (% vol): 13.2

Dry bulk density (g/cm3): 2.31

Wet bulk density (g/cm3): 2.44

Calculated Porosity (% vol): 14.3

Percent Saturation: 92.0

Laboratory analysis by: D. O' Dowd
Data entered by: J. Hines

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded

29



Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

                Job Name: Montgomery & Associates
              Job Number: LB13.0271.00

Sample Number: MW-118 (76.5 - 75) Horizontal
Project: Lisbon, 1350.21
Depth: 76.5-75

As Received Remolded

Test Date: 27-Nov-13 ---

Field weight* of sample (g): 137.98
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 132.00
Sample volume (cm3): 55.82

Assumed particle density (g/cm3): 2.70

Gravimetric Moisture Content (% g/g): 4.5

Volumetric Moisture Content (% vol): 10.7

Dry bulk density (g/cm3): 2.36

Wet bulk density (g/cm3): 2.47

Calculated Porosity (% vol): 12.4

Percent Saturation: 86.2

Laboratory analysis by: D. O' Dowd
Data entered by: J. Hines

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Summary of Saturated Hydraulic Conductivity

Oversize 
Corrected Method of Analysis

Sample Number
Ksat

(cm/sec)
Ksat

(cm/sec)
Constant Head
Flexible Wall

Falling Head 
Flexible Wall

MW-109 (138-138.5) Vertical 6.36E-08 NA X

MW-109 (138-138.5) Horizontal 1.35E-06 NA X

MW-109 (147 - 147.5) Vertical 2.43E-07 NA X

MW-109 (147 - 147.5) Horizontal 6.93E-04 NA X

MW-109 (158-158.7) Vertical 6.94E-06 NA X

MW-109 (158-158.7) Horizontal 7.98E-07 NA X

MW-117 (95.5-96) Vertical 1.88E-05 NA X

MW-117 (95.5-96) Horizontal 3.82E-04 NA X

MW-117 (118 - 118.5) Vertical 1.10E-04 NA X

MW-117 (118 - 118.5) Horizontal 1.19E-04 NA X

MW-117 (169 - 169.5) Vertical 1.12E-04 NA X

MW-117 (169 - 169.5) Horizontal 6.83E-04 NA X

MW-117 (211-211.6) Vertical 3.58E-10 NA X

MW-117 (211-211.6) Horizontal 9.60E-09 NA X

MW-118 (46.5-47) Vertical 7.20E-06 NA X

MW-118 (46.5-47) Horizontal 1.53E-06 NA X

MW-118 (75-76.5) Vertical 5.96E-08 NA X

MW-118 (75-76.5) Horizontal 2.28E-07 NA X

---  =  Oversize correction is unnecessary since coarse fraction < 5% of composite mass
NR  =  Not requested
NA  =  Not applicable

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .
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Job name: Montgomery & Associates
  Job number: LB13.0271.00

Sample number: MW-109 (138-138.5) Vertical
Project: Lisbon, 1350.21
Depth: 138-138.5

 Initial Mass (g): 302.94 Saturated Mass (g): 311.27 Permeant liquid used: Tap Water
Diameter (cm): 7.449 Dry Mass (g): 299.99 Sample Preparation:

Length (cm): 2.900 Diameter (cm): 7.463
Area (cm 2 ): 43.58 Length (cm): 2.899 Number of Lifts: NA

Volume (cm 3 ): 126.38 Deformation (%)**: 0.05 Split: NA
Dry Density (g/cm 3 ): 2.37 Area (cm 2 ): 43.74 Percent Coarse Material (%): NA

Dry Density (pcf): 148.18 Volume (cm 3 ): 126.79 Particle Density(g/cm 3 ): 2.6
Water Content (%, g/g): 1.0 Dry Density (g/cm 3 ): 2.37 Cell pressure (PSI): 82.0
Water Content (%, vol): 2.3 Dry Density (pcf): 147.71 Influent pressure (PSI): 81.0

Void Ratio (e): 0.10 Water Content (%, g/g): 3.8 Effluent pressure (PSI): 80.0
Porosity (%, vol): 8.7 Water Content (%, vol): 8.9 Panel Used:

Saturation (%): 26.8 Void Ratio(e): 0.10 Reading:

Porosity (%, vol): 9.0 Date/Time
Saturation (%)*: 98.9 B-Value (% saturation) prior to test*: 0.98 11/13/13  950

B-Value (% saturation) post to test: 1.00 11/13/13  1448
* Per ASTM D5084 percent saturation is ensured (B-Value ≥ 95%) prior to testing, as post test saturation values may be exaggerated during depressurizing and sample removal.
**Percent Deformation: based on initial sample length and post permeation sample length.

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

Post Permeation
Sample Properties

Remolded or Initial
Sample Properties

Saturated Hydraulic Conductivity 
Flexible Wall Falling Head-Rising Tail Method

Test and Sample Conditions

D E F

Annulus Pipette

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .

In situ sample, extruded

Remolded Sample

Assumed Measured
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Job name: Montgomery & Associates
  Job number: LB13.0271.00

Sample number: MW-109 (138-138.5) Vertical
Project: Lisbon, 1350.21
Depth: 138-138.5

Saturated Hydraulic Conductivity 
Flexible Wall Falling Head-Rising Tail Method

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .

Date Time 
Temp 
(°C)

Influent 
Pipette 

Reading

Effluent 
Pipette 

Reading
Gradient 
(DH/DL)

Average 
Flow 
(cm3)

Elapsed 
Time (s)

Ratio 
(outflow to 

inflow)

Change in 
Head (Not to 
exceed 25%)

ksat  T°C     
(cm/s)

ksat   Corrected     

(cm/s)

Test # 1:
13-Nov-13 10:45:00 20.2 5.30 20.70 30.40
13-Nov-13 11:31:44 20.3 5.55 20.45 30.20

Test # 2:
13-Nov-13 11:31:44 20.3 5.55 20.45 30.20
13-Nov-13 12:37:38 20.3 5.90 20.10 29.92

Test # 3:
13-Nov-13 12:37:38 20.3 5.90 20.10 29.92
13-Nov-13 13:44:05 20.4 6.20 19.80 29.69

Test # 4:
13-Nov-13 13:44:05 20.4 6.20 19.80 29.69
13-Nov-13 14:45:30 20.4 6.50 19.50 29.45

Average Ksat (cm/sec): 6.36E-08
Calculated Gravel Corrected Average Ksat (cm/sec): NA

ASTM Required Range (+/- 25%)

Ksat (-25%) (cm/s): 4.77E-08

Ksat (+25%) (cm/s): 7.95E-08

5.79E-08 5.75E-08

6.32E-08 6.26E-080.26 3685 1.00 1%

6.75E-08 6.71E-08

0.26 3987

0.30 3954 1.00 1%

1.00 1%

0.22 2804 1.00 1% 6.75E-08 6.71E-08

4.00E-08
4.80E-08
5.60E-08
6.40E-08
7.20E-08
8.00E-08
8.80E-08

2000 4000 6000 8000 10000 12000 14000

K
sa

t (
cm

/s
)

Time (s)
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Job name: Montgomery & Associates
  Job number: LB13.0271.00

Sample number: MW-109 (138-138.5) Horizontal
Project: Lisbon, 1350.21
Depth: 138-138.5

 Initial Mass (g): 181.44 Saturated Mass (g): 187.45 Permeant liquid used: Tap Water
Diameter (cm): 5.214 Dry Mass (g): 179.47 Sample Preparation:

Length (cm): 3.601 Diameter (cm): 5.210
Area (cm 2 ): 21.35 Length (cm): 3.597 Number of Lifts: NA

Volume (cm 3 ): 76.89 Deformation (%)**: 0.13 Split: NA
Dry Density (g/cm 3 ): 2.33 Area (cm 2 ): 21.32 Percent Coarse Material (%): NA

Dry Density (pcf): 145.72 Volume (cm 3 ): 76.67 Particle Density(g/cm 3 ): 2.6
Water Content (%, g/g): 1.1 Dry Density (g/cm 3 ): 2.34 Cell pressure (PSI): 82.0
Water Content (%, vol): 2.6 Dry Density (pcf): 146.13 Influent pressure (PSI): 81.0

Void Ratio (e): 0.11 Water Content (%, g/g): 4.4 Effluent pressure (PSI): 80.0
Porosity (%, vol): 10.2 Water Content (%, vol): 10.4 Panel Used:

Saturation (%): 25.1 Void Ratio(e): 0.11 Reading:

Porosity (%, vol): 10.0 Date/Time
Saturation (%)*: 104.4 B-Value (% saturation) prior to test*: 0.95 12/3/13  1340

B-Value (% saturation) post to test: 0.95 12/3/13  1414
* Per ASTM D5084 percent saturation is ensured (B-Value ≥ 95%) prior to testing, as post test saturation values may be exaggerated during depressurizing and sample removal.
**Percent Deformation: based on initial sample length and post permeation sample length.

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

Post Permeation
Sample Properties

Remolded or Initial
Sample Properties

Saturated Hydraulic Conductivity 
Flexible Wall Falling Head-Rising Tail Method

Test and Sample Conditions

D E F

Annulus Pipette

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .

In situ sample, extruded

Remolded Sample

Assumed Measured
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Job name: Montgomery & Associates
  Job number: LB13.0271.00

Sample number: MW-109 (138-138.5) Horizontal
Project: Lisbon, 1350.21
Depth: 138-138.5

Saturated Hydraulic Conductivity 
Flexible Wall Falling Head-Rising Tail Method

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .

Date Time 
Temp 
(°C)

Influent 
Pipette 

Reading

Effluent 
Pipette 

Reading
Gradient 
(DH/DL)

Average 
Flow 
(cm3)

Elapsed 
Time (s)

Ratio 
(outflow to 

inflow)

Change in 
Head (Not to 
exceed 25%)

ksat  T°C     
(cm/s)

ksat   Corrected     

(cm/s)

Test # 1:
03-Dec-13 14:00:07 19.1 10.20 18.70 22.29
03-Dec-13 14:02:28 19.1 10.30 18.60 22.22

Test # 2:
03-Dec-13 14:02:28 19.1 10.30 18.60 22.22
03-Dec-13 14:05:14 19.1 10.40 18.50 22.16

Test # 3:
03-Dec-13 14:05:14 19.1 10.40 18.50 22.16
03-Dec-13 14:08:04 19.1 10.50 18.40 22.09

Test # 4:
03-Dec-13 14:08:04 19.1 10.50 18.40 22.09
03-Dec-13 14:10:56 19.1 10.60 18.30 22.03

Average Ksat (cm/sec): 1.35E-06
Calculated Gravel Corrected Average Ksat (cm/sec): NA

ASTM Required Range (+/- 25%)

Ksat (-25%) (cm/s): 1.01E-06

Ksat (+25%) (cm/s): 1.68E-06

0.09 141 1.00 0% 1.50E-06 1.53E-06

0.09 170

0.09 166 1.00 0%

1.00 0% 1.25E-06 1.28E-06

1.24E-06 1.27E-06

1.28E-06 1.31E-06

1.00 0%0.09 172

9.00E-07

1.10E-06

1.30E-06

1.50E-06

1.70E-06

1.90E-06

100 200 300 400 500 600 700

K
sa

t (
cm

/s
)

Time (s)
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Job name: Montgomery & Associates
  Job number: LB13.0271.00

Sample number: MW-109 (147 - 147.5) Vertical
Project: Lisbon, 1350.21
Depth: 147-147.5

 Initial Mass (g): 431.04 Saturated Mass (g): 443.18 Permeant liquid used: Tap Water
Diameter (cm): 7.266 Dry Mass (g): 422.64 Sample Preparation:

Length (cm): 4.369 Diameter (cm): 7.299
Area (cm 2 ): 41.46 Length (cm): 4.362 Number of Lifts: NA

Volume (cm 3 ): 181.16 Deformation (%)**: 0.16 Split: NA
Dry Density (g/cm 3 ): 2.33 Area (cm 2 ): 41.84 Percent Coarse Material (%): NA

Dry Density (pcf): 145.64 Volume (cm 3 ): 182.52 Particle Density(g/cm 3 ): 2.62
Water Content (%, g/g): 2.0 Dry Density (g/cm 3 ): 2.32 Cell pressure (PSI): 82.0
Water Content (%, vol): 4.6 Dry Density (pcf): 144.55 Influent pressure (PSI): 81.0

Void Ratio (e): 0.12 Water Content (%, g/g): 4.9 Effluent pressure (PSI): 80.0
Porosity (%, vol): 11.0 Water Content (%, vol): 11.3 Panel Used:

Saturation (%): 42.3 Void Ratio(e): 0.13 Reading:

Porosity (%, vol): 11.6 Date/Time
Saturation (%)*: 96.8 B-Value (% saturation) prior to test*: 0.95 11/13/13  930

B-Value (% saturation) post to test: 0.95 11/13/13  1453
* Per ASTM D5084 percent saturation is ensured (B-Value ≥ 95%) prior to testing, as post test saturation values may be exaggerated or skewed during depressurizing and sample removal.
**Percent Deformation: based on initial sample length and post permeation sample length.

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

Saturated Hydraulic Conductivity 
Flexible Wall Falling Head-Rising Tail Method

Test and Sample Conditions
Post Permeation

Sample Properties
Remolded or Initial
Sample Properties

A B C

Annulus Pipette

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .

In situ sample, extruded

Remolded Sample

Assumed Measured
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Job name: Montgomery & Associates
  Job number: LB13.0271.00

Sample number: MW-109 (147 - 147.5) Vertical
Project: Lisbon, 1350.21
Depth: 147-147.5

Saturated Hydraulic Conductivity 
Flexible Wall Falling Head-Rising Tail Method

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .

Date Time 
Temp 
(°C)

Influent 
Pipette 

Reading

Effluent 
Pipette 

Reading
Gradient 
(H/L)

Average 
Flow 
(cm3)

Elapsed 
Time (s)

Ratio 
(outflow to 

inflow)

Change in 
Head (Not to 
exceed 25%)

ksat  T°C     
(cm/s)

ksat   Corrected     

(cm/s)

Test # 1:
13-Nov-13 10:43:40 20.2 7.75 19.25 19.17
13-Nov-13 11:25:30 20.3 8.20 18.80 18.93

Test # 4:
13-Nov-13 11:25:30 20.3 8.20 18.80 18.93
13-Nov-13 12:40:10 20.3 9.00 18.00 18.51

Test # 4:
13-Nov-13 12:40:10 20.3 9.00 18.00 18.51
13-Nov-13 13:44:30 20.4 9.80 17.20 18.08

Test # 4:
13-Nov-13 13:44:30 20.4 9.80 17.20 18.08
13-Nov-13 14:37:00 20.4 10.40 16.60 17.77

Average Ksat (cm/sec): 2.43E-07
Calculated Gravel Corrected Average Ksat (cm/sec): NA

ASTM Required Range (+/- 25%)

Ksat (-25%) (cm/s): 1.82E-07

Ksat (+25%) (cm/s): 3.03E-07

0.39 2510 1.00 1% 2.25E-07 2.24E-07

1.00 2%

1.00 2%

0.52 3150

2.28E-07 2.27E-07

0.69 3860

0.69 4480

1.00 2%

2.71E-07 2.69E-07

2.54E-07 2.52E-07

1.50E-07

2.00E-07

2.50E-07

3.00E-07

3.50E-07

0 2000 4000 6000 8000 10000 12000 14000 16000
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cm
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Job name: Montgomery & Associates
  Job number: LB13.0271.00

Sample number: MW-109 (147 - 147.5) Horizontal
Project: Lisbon, 1350.21
Depth: 147-147.5

 Initial Mass (g): 183.47 Saturated Mass (g): 192.86 Permeant liquid used: Tap Water
Diameter (cm): 5.107 Dry Mass (g): 180.6 Sample Preparation:

Length (cm): 3.989 Diameter (cm): 5.113
Area (cm 2 ): 20.48 Length (cm): 3.987 Number of Lifts: NA

Volume (cm 3 ): 81.71 Deformation (%)**: 0.06 Split: NA
Dry Density (g/cm 3 ): 2.21 Area (cm 2 ): 20.53 Percent Coarse Material (%): NA

Dry Density (pcf): 137.98 Volume (cm 3 ): 81.85 Particle Density(g/cm 3 ): 2.62
Water Content (%, g/g): 1.6 Dry Density (g/cm 3 ): 2.21 Cell pressure (PSI): 82.0
Water Content (%, vol): 3.5 Dry Density (pcf): 137.74 Influent pressure (PSI): 80.0

Void Ratio (e): 0.19 Water Content (%, g/g): 6.8 Effluent pressure (PSI): 80.0
Porosity (%, vol): 15.6 Water Content (%, vol): 15.0 Panel Used:

Saturation (%): 22.5 Void Ratio(e): 0.19 Reading:

Porosity (%, vol): 15.8 Date/Time
Saturation (%)*: 94.9 B-Value (% saturation) prior to test*: 1.00 12/3/13  1348

B-Value (% saturation) post to test: 1.00 12/3/13  1428
* Per ASTM D5084 percent saturation is ensured (B-Value ≥ 95%) prior to testing, as post test saturation values may be exaggerated or skewed during depressurizing and sample removal.
**Percent Deformation: based on initial sample length and post permeation sample length.

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

Post Permeation
Sample Properties

Remolded or Initial
Sample Properties

Saturated Hydraulic Conductivity 
Flexible Wall Falling Head-Rising Tail Method

Test and Sample Conditions

A B C

Annulus Pipette

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .

In situ sample, extruded

Remolded Sample

Assumed Measured
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Job name: Montgomery & Associates
  Job number: LB13.0271.00

Sample number: MW-109 (147 - 147.5) Horizontal
Project: Lisbon, 1350.21
Depth: 147-147.5

Saturated Hydraulic Conductivity 
Flexible Wall Falling Head-Rising Tail Method

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .

Date Time 
Temp 
(°C)

Influent 
Pipette 

Reading

Effluent 
Pipette 

Reading
Gradient 
(H/L)

Average 
Flow 
(cm3)

Elapsed 
Time (s)

Ratio 
(outflow to 

inflow)

Change in 
Head (Not to 
exceed 25%)

ksat  T°C     
(cm/s)

ksat   Corrected     

(cm/s)

Test # 1:
03-Dec-13 14:25:15 19.4 11.60 20.70 2.64
03-Dec-13 14:25:20 19.4 11.80 20.50 2.52

Test # 4:
03-Dec-13 14:25:20 19.4 11.80 20.50 2.52
03-Dec-13 14:25:26 19.4 12.00 20.30 2.40

Test # 4:
03-Dec-13 14:25:26 19.4 12.00 20.30 2.40
03-Dec-13 14:25:32 19.4 12.20 20.10 2.29

Test # 4:
03-Dec-13 14:25:32 19.4 12.20 20.10 2.29
03-Dec-13 14:25:39 19.4 12.40 19.90 2.17

Average Ksat (cm/sec): 6.93E-04
Calculated Gravel Corrected Average Ksat (cm/sec): NA

ASTM Required Range (+/- 25%)

Ksat (-25%) (cm/s): 5.20E-04

Ksat (+25%) (cm/s): 8.66E-04

6.92E-04 7.03E-04

6.24E-04 6.33E-040.17 7 1.00 5%

6.59E-04 6.69E-04

0.17 6

0.17 6 1.00 5%

1.00 5%

0.17 5 1.00 4% 7.56E-04 7.67E-04

5.00E-04

6.00E-04

7.00E-04

8.00E-04

9.00E-04

2 7 12 17 22 27
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sa

t (
cm

/s
)

Time (s)
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Job name: Montgomery & Associates
  Job number: LB13.0271.00

Sample number: MW-109 (158-158.7) Vertical
Project: Lisbon, 1350.21
Depth: 158-158.7

 Initial Mass (g): 343.19 Saturated Mass (g): 355.09 Permeant liquid used: Tap Water
Diameter (cm): 7.343 Dry Mass (g): 327.06 Sample Preparation:

Length (cm): 3.317 Diameter (cm): 7.538
Area (cm 2 ): 42.35 Length (cm): 3.314 Number of Lifts: NA

Volume (cm 3 ): 140.47 Deformation (%)**: 0.09 Split: NA
Dry Density (g/cm 3 ): 2.33 Area (cm 2 ): 44.63 Percent Coarse Material (%): NA

Dry Density (pcf): 145.35 Volume (cm 3 ): 147.90 Particle Density(g/cm 3 ): 2.74
Water Content (%, g/g): 4.9 Dry Density (g/cm 3 ): 2.21 Cell pressure (PSI): 82.0
Water Content (%, vol): 11.5 Dry Density (pcf): 138.05 Influent pressure (PSI): 80.0

Void Ratio (e): 0.18 Water Content (%, g/g): 8.6 Effluent pressure (PSI): 80.0
Porosity (%, vol): 15.0 Water Content (%, vol): 19.0 Panel Used:

Saturation (%): 76.4 Void Ratio(e): 0.24 Reading:

Porosity (%, vol): 19.3 Date/Time
Saturation (%)*: 98.2 B-Value (% saturation) prior to test*: 0.98 11/15/13  845

B-Value (% saturation) post to test: 0.98 11/15/13  925
* Per ASTM D5084 percent saturation is ensured (B-Value ≥ 95%) prior to testing, as post test saturation values may be exaggerated during depressurizing and sample removal.
**Percent Deformation: based on initial sample length and post permeation sample length.

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

Post Permeation
Sample Properties

Remolded or Initial
Sample Properties

Saturated Hydraulic Conductivity 
Flexible Wall Falling Head-Rising Tail Method

Test and Sample Conditions

D E F

Annulus Pipette

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .

In situ sample, extruded

Remolded Sample

Assumed Measured
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Job name: Montgomery & Associates
  Job number: LB13.0271.00

Sample number: MW-109 (158-158.7) Vertical
Project: Lisbon, 1350.21
Depth: 158-158.7

Saturated Hydraulic Conductivity 
Flexible Wall Falling Head-Rising Tail Method

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .

Date Time 
Temp 
(°C)

Influent 
Pipette 

Reading

Effluent 
Pipette 

Reading
Gradient 
(DH/DL)

Average 
Flow 
(cm3)

Elapsed 
Time (s)

Ratio 
(outflow to 

inflow)

Change in 
Head (Not to 
exceed 25%)

ksat  T°C     
(cm/s)

ksat   Corrected     

(cm/s)

Test # 1:
15-Nov-13 08:49:04 20.1 9.10 18.90 3.41
15-Nov-13 08:50:38 20.1 9.20 18.80 3.35

Test # 2:
15-Nov-13 08:50:38 20.1 9.20 18.80 3.35
15-Nov-13 08:52:14 20.1 9.30 18.70 3.28

Test # 3:
15-Nov-13 08:52:14 20.1 9.30 18.70 3.28
15-Nov-13 08:54:00 20.1 9.40 18.60 3.21

Test # 4:
15-Nov-13 08:54:00 20.1 9.40 18.60 3.21
15-Nov-13 08:55:40 20.1 9.50 18.50 3.14

Average Ksat (cm/sec): 6.94E-06
Calculated Gravel Corrected Average Ksat (cm/sec): NA

ASTM Required Range (+/- 25%)

Ksat (-25%) (cm/s): 5.21E-06

Ksat (+25%) (cm/s): 8.68E-06

0.09 94 1.00 2% 7.08E-06 7.07E-06

7.08E-06 7.07E-06

0.09 106

0.09 96 1.00 2%

1.00 2%

0.09 100

6.55E-06 6.54E-06

7.09E-06 7.08E-061.00 2%

5.00E-06

6.00E-06

7.00E-06

8.00E-06

9.00E-06

1.00E-05

50 100 150 200 250 300 350 400 450
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sa
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)

Time (s)
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Job name: Montgomery & Associates
  Job number: LB13.0271.00

Sample number: MW-109 (158-158.7) Horizontal
Project: Lisbon, 1350.21
Depth: 158-158.7

 Initial Mass (g): 187.74 Saturated Mass (g): 196.42 Permeant liquid used: Tap Water
Diameter (cm): 5.117 Dry Mass (g): 179.12 Sample Preparation:

Length (cm): 3.634 Diameter (cm): 5.391
Area (cm 2 ): 20.56 Length (cm): 3.634 Number of Lifts: NA

Volume (cm 3 ): 74.73 Deformation (%)**: 0.01 Split: NA
Dry Density (g/cm 3 ): 2.40 Area (cm 2 ): 22.83 Percent Coarse Material (%): NA

Dry Density (pcf): 149.63 Volume (cm 3 ): 82.94 Particle Density(g/cm 3 ): 2.74
Water Content (%, g/g): 4.8 Dry Density (g/cm 3 ): 2.16 Cell pressure (PSI): 82.0
Water Content (%, vol): 11.5 Dry Density (pcf): 134.82 Influent pressure (PSI): 81.0

Void Ratio (e): 0.14 Water Content (%, g/g): 9.7 Effluent pressure (PSI): 79.0
Porosity (%, vol): 12.5 Water Content (%, vol): 20.9 Panel Used:

Saturation (%): 92.1 Void Ratio(e): 0.27 Reading:

Porosity (%, vol): 21.2 Date/Time
Saturation (%)*: 98.5 B-Value (% saturation) prior to test*: 0.95 12/3/13  1342

B-Value (% saturation) post to test: 0.95 12/3/13  1430
* Per ASTM D5084 percent saturation is ensured (B-Value ≥ 95%) prior to testing, as post test saturation values may be exaggerated during depressurizing and sample removal.
**Percent Deformation: based on initial sample length and post permeation sample length.

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

Post Permeation
Sample Properties

Remolded or Initial
Sample Properties

Saturated Hydraulic Conductivity 
Flexible Wall Falling Head-Rising Tail Method

Test and Sample Conditions

D E F

Annulus Pipette

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .

In situ sample, extruded

Remolded Sample

Assumed Measured
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Job name: Montgomery & Associates
  Job number: LB13.0271.00

Sample number: MW-109 (158-158.7) Horizontal
Project: Lisbon, 1350.21
Depth: 158-158.7

Saturated Hydraulic Conductivity 
Flexible Wall Falling Head-Rising Tail Method

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .

Date Time 
Temp 
(°C)

Influent 
Pipette 

Reading

Effluent 
Pipette 

Reading
Gradient 
(DH/DL)

Average 
Flow 
(cm3)

Elapsed 
Time (s)

Ratio 
(outflow to 

inflow)

Change in 
Head (Not to 
exceed 25%)

ksat  T°C     
(cm/s)

ksat   Corrected     

(cm/s)

Test # 1:
03-Dec-13 14:15:45 19.3 3.00 22.00 44.76
03-Dec-13 14:17:48 19.3 3.10 21.90 44.69

Test # 2:
03-Dec-13 14:17:48 19.3 3.10 21.90 44.69
03-Dec-13 14:19:54 19.4 3.20 21.80 44.63

Test # 3:
03-Dec-13 14:19:54 19.4 3.20 21.80 44.63
03-Dec-13 14:21:59 19.4 3.30 21.70 44.57

Test # 4:
03-Dec-13 14:21:59 19.4 3.30 21.70 44.57
03-Dec-13 14:24:07 19.4 3.40 21.60 44.50

Average Ksat (cm/sec): 7.98E-07
Calculated Gravel Corrected Average Ksat (cm/sec): NA

ASTM Required Range (+/- 25%)

Ksat (-25%) (cm/s): 5.98E-07

Ksat (+25%) (cm/s): 9.97E-07

7.89E-07 8.01E-07

7.71E-07 7.83E-070.09 128 1.00 0%

7.81E-07 7.94E-07

0.09 125

0.09 126 1.00 0%

1.00 0%

0.09 123 1.00 0% 7.99E-07 8.13E-07

5.00E-07
6.00E-07
7.00E-07
8.00E-07
9.00E-07
1.00E-06
1.10E-06
1.20E-06

75 125 175 225 275 325 375 425 475 525
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)

Time (s)
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Job name: Montgomery & Associates
  Job number: LB13.0271.00

Sample number: MW-117 (95.5-96) Vertical
Project: Lisbon, 1350.21
Depth: 95.5-96

 Initial Mass (g): 301.21 Saturated Mass (g): 309.34 Permeant liquid used: Tap Water
Diameter (cm): 7.245 Dry Mass (g): 279.4 Sample Preparation:

Length (cm): 3.018 Diameter (cm): 7.431
Area (cm 2 ): 41.23 Length (cm): 3.047 Number of Lifts: NA

Volume (cm 3 ): 124.42 Deformation (%)**: 0.95 Split: NA
Dry Density (g/cm 3 ): 2.25 Area (cm 2 ): 43.37 Percent Coarse Material (%): NA

Dry Density (pcf): 140.19 Volume (cm 3 ): 132.15 Particle Density(g/cm 3 ): 2.74
Water Content (%, g/g): 7.8 Dry Density (g/cm 3 ): 2.11 Cell pressure (PSI): 82.0
Water Content (%, vol): 17.5 Dry Density (pcf): 131.99 Influent pressure (PSI): 80.0

Void Ratio (e): 0.22 Water Content (%, g/g): 10.7 Effluent pressure (PSI): 80.0
Porosity (%, vol): 18.0 Water Content (%, vol): 22.7 Panel Used:

Saturation (%): 97.2 Void Ratio(e): 0.30 Reading:

Porosity (%, vol): 22.8 Date/Time
Saturation (%)*: 99.2 B-Value (% saturation) prior to test*: 1.00 11/15/13  850

B-Value (% saturation) post to test: 1.00 11/15/13  920
* Per ASTM D5084 percent saturation is ensured (B-Value ≥ 95%) prior to testing, as post test saturation values may be exaggerated or skewed during depressurizing and sample removal.
**Percent Deformation: based on initial sample length and post permeation sample length.

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

Saturated Hydraulic Conductivity 
Flexible Wall Falling Head-Rising Tail Method

Test and Sample Conditions
Post Permeation

Sample Properties
Remolded or Initial
Sample Properties

A B C

Annulus Pipette

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .

In situ sample, extruded

Remolded Sample

Assumed Measured
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Job name: Montgomery & Associates
  Job number: LB13.0271.00

Sample number: MW-117 (95.5-96) Vertical
Project: Lisbon, 1350.21
Depth: 95.5-96

Saturated Hydraulic Conductivity 
Flexible Wall Falling Head-Rising Tail Method

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .

Date Time 
Temp 
(°C)

Influent 
Pipette 

Reading

Effluent 
Pipette 

Reading
Gradient 
(H/L)

Average 
Flow 
(cm3)

Elapsed 
Time (s)

Ratio 
(outflow to 

inflow)

Change in 
Head (Not to 
exceed 25%)

ksat  T°C     
(cm/s)

ksat   Corrected     

(cm/s)

Test # 1:
15-Nov-13 09:10:34 20.1 9.40 20.60 4.24
15-Nov-13 09:11:33 20.1 9.60 20.40 4.09

Test # 2:
15-Nov-13 09:11:33 20.1 9.60 20.40 4.09
15-Nov-13 09:12:35 20.1 9.80 20.20 3.94

Test # 3:
15-Nov-13 09:12:35 20.1 9.80 20.20 3.94
15-Nov-13 09:13:40 20.1 10.00 20.00 3.79

Test # 4:
15-Nov-13 09:13:40 20.1 10.00 20.00 3.79
15-Nov-13 09:14:43 20.1 10.20 19.80 3.64

Average Ksat (cm/sec): 1.88E-05
Calculated Gravel Corrected Average Ksat (cm/sec): NA

ASTM Required Range (+/- 25%)

Ksat (-25%) (cm/s): 1.41E-05

Ksat (+25%) (cm/s): 2.35E-05

0.17 59 1.00 4% 1.88E-05 1.87E-05

1.00 4%

1.00 4%

0.17 63

1.85E-05 1.85E-05

0.17 65

0.17 62

1.00 4%

1.84E-05 1.83E-05

1.97E-05 1.97E-05

1.20E-05

1.70E-05

2.20E-05

2.70E-05

50 100 150 200 250
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Job name: Montgomery & Associates
  Job number: LB13.0271.00

Sample number: MW-117 (95.5-96) Horizontal
Project: Lisbon, 1350.21
Depth: 95.5-96

 Initial Mass (g): 233.8 Saturated Mass (g): 239.57 Permeant liquid used: Tap Water
Diameter (cm): 5.152 Dry Mass (g): 217.02 Sample Preparation:

Length (cm): 4.671 Diameter (cm): 5.281
Area (cm 2 ): 20.85 Length (cm): 4.679 Number of Lifts: NA

Volume (cm 3 ): 97.38 Deformation (%)**: 0.17 Split: NA
Dry Density (g/cm 3 ): 2.23 Area (cm 2 ): 21.90 Percent Coarse Material (%): NA

Dry Density (pcf): 139.13 Volume (cm 3 ): 102.49 Particle Density(g/cm 3 ): 2.74
Water Content (%, g/g): 7.7 Dry Density (g/cm 3 ): 2.12 Cell pressure (PSI): 82.0
Water Content (%, vol): 17.2 Dry Density (pcf): 132.19 Influent pressure (PSI): 80.0

Void Ratio (e): 0.23 Water Content (%, g/g): 10.4 Effluent pressure (PSI): 80.0
Porosity (%, vol): 18.7 Water Content (%, vol): 22.0 Panel Used:

Saturation (%): 92.3 Void Ratio(e): 0.29 Reading:

Porosity (%, vol): 22.7 Date/Time
Saturation (%)*: 96.8 B-Value (% saturation) prior to test*: 1.00 12/4/13  1020

B-Value (% saturation) post to test: 1.00 12/4/13  1100
* Per ASTM D5084 percent saturation is ensured (B-Value ≥ 95%) prior to testing, as post test saturation values may be exaggerated or skewed during depressurizing and sample removal.
**Percent Deformation: based on initial sample length and post permeation sample length.

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

Post Permeation
Sample Properties

Remolded or Initial
Sample Properties

Saturated Hydraulic Conductivity 
Flexible Wall Falling Head-Rising Tail Method

Test and Sample Conditions

A B C

Annulus Pipette

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .

In situ sample, extruded

Remolded Sample

Assumed Measured

47



Job name: Montgomery & Associates
  Job number: LB13.0271.00

Sample number: MW-117 (95.5-96) Horizontal
Project: Lisbon, 1350.21
Depth: 95.5-96

Saturated Hydraulic Conductivity 
Flexible Wall Falling Head-Rising Tail Method

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .

Date Time 
Temp 
(°C)

Influent 
Pipette 

Reading

Effluent 
Pipette 

Reading
Gradient 
(H/L)

Average 
Flow 
(cm3)

Elapsed 
Time (s)

Ratio 
(outflow to 

inflow)

Change in 
Head (Not to 
exceed 25%)

ksat  T°C     
(cm/s)

ksat   Corrected     

(cm/s)

Test # 1:
04-Dec-13 10:57:24 19.6 8.90 15.85 1.72
04-Dec-13 10:57:38 19.6 9.10 15.65 1.62

Test # 2:
04-Dec-13 10:57:38 19.6 9.10 15.65 1.62
04-Dec-13 10:57:54 19.6 9.30 15.45 1.52

Test # 3:
04-Dec-13 10:57:54 19.6 9.30 15.45 1.52
04-Dec-13 10:58:11 19.6 9.50 15.25 1.42

Test # 4:
04-Dec-13 10:58:11 19.6 9.50 15.25 1.42
04-Dec-13 10:58:28 19.6 9.70 15.05 1.32

Average Ksat (cm/sec): 3.82E-04
Calculated Gravel Corrected Average Ksat (cm/sec): NA

ASTM Required Range (+/- 25%)

Ksat (-25%) (cm/s): 2.87E-04

Ksat (+25%) (cm/s): 4.78E-04

3.66E-04 3.70E-04

3.92E-04 3.96E-040.17 17 1.00 7%

3.64E-04 3.68E-04

0.17 17

0.17 16 1.00 6%

1.00 7%

0.17 14 1.00 6% 3.92E-04 3.96E-04

2.50E-04

3.50E-04

4.50E-04

5.50E-04

0 10 20 30 40 50 60 70 80
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)

Time (s)

48



Job name: Montgomery & Associates
  Job number: LB13.0271.00

Sample number: MW-117 (118 - 118.5) Vertical
Project: Lisbon, 1350.21
Depth: 118-118.5

 Initial Mass (g): 316.8 Saturated Mass (g): 318.43 Permeant liquid used: Tap Water
Diameter (cm): 7.314 Dry Mass (g): 286.18 Sample Preparation:

Length (cm): 3.427 Diameter (cm): 7.264
Area (cm 2 ): 42.01 Length (cm): 3.424 Number of Lifts: NA

Volume (cm 3 ): 143.98 Deformation (%)**: 0.10 Split: NA
Dry Density (g/cm 3 ): 1.99 Area (cm 2 ): 41.44 Percent Coarse Material (%): NA

Dry Density (pcf): 124.08 Volume (cm 3 ): 141.89 Particle Density(g/cm 3 ): 2.62
Water Content (%, g/g): 10.7 Dry Density (g/cm 3 ): 2.02 Cell pressure (PSI): 82.0
Water Content (%, vol): 21.3 Dry Density (pcf): 125.92 Influent pressure (PSI): 80.0

Void Ratio (e): 0.32 Water Content (%, g/g): 11.3 Effluent pressure (PSI): 80.0
Porosity (%, vol): 24.1 Water Content (%, vol): 22.7 Panel Used:

Saturation (%): 88.1 Void Ratio(e): 0.30 Reading:

Porosity (%, vol): 23.0 Date/Time
Saturation (%)*: 98.8 B-Value (% saturation) prior to test*: 0.98 11/13/13  935

B-Value (% saturation) post to test: 0.98 11/13/13  1009
* Per ASTM D5084 percent saturation is ensured (B-Value ≥ 95%) prior to testing, as post test saturation values may be exaggerated or skewed during depressurizing and sample removal.
**Percent Deformation: based on initial sample length and post permeation sample length.

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

Post Permeation
Sample Properties

Remolded or Initial
Sample Properties

Saturated Hydraulic Conductivity 
Flexible Wall Falling Head-Rising Tail Method

Test and Sample Conditions

A B C

Annulus Pipette

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .

In situ sample, extruded

Remolded Sample

Assumed Measured
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Job name: Montgomery & Associates
  Job number: LB13.0271.00

Sample number: MW-117 (118 - 118.5) Vertical
Project: Lisbon, 1350.21
Depth: 118-118.5

Saturated Hydraulic Conductivity 
Flexible Wall Falling Head-Rising Tail Method

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .

Date Time 
Temp 
(°C)

Influent 
Pipette 

Reading

Effluent 
Pipette 

Reading
Gradient 
(DH/DL)

Average 
Flow 
(cm3)

Elapsed 
Time (s)

Ratio 
(outflow to 

inflow)

Change in 
Head (Not to 
exceed 25%)

ksat  T°C     
(cm/s)

ksat   Corrected     

(cm/s)

Test # 1:
13-Nov-13 09:37:12 20.8 7.80 19.00 3.78
13-Nov-13 09:37:24 20.8 8.00 18.80 3.64

Test # 2:
13-Nov-13 09:37:24 20.8 8.00 18.80 3.64
13-Nov-13 09:37:36 20.8 8.20 18.60 3.51

Test # 3:
13-Nov-13 09:37:36 20.8 8.20 18.60 3.51
13-Nov-13 09:37:48 20.8 8.40 18.40 3.37

Test # 4:
13-Nov-13 09:37:48 20.8 8.40 18.40 3.37
13-Nov-13 09:38:01 20.8 8.60 18.20 3.24

Average Ksat (cm/sec): 1.10E-04
Calculated Gravel Corrected Average Ksat (cm/sec): NA

ASTM Required Range (+/- 25%)

Ksat (-25%) (cm/s): 8.28E-05

Ksat (+25%) (cm/s): 1.38E-04

0.17 13

1.17E-04 1.15E-04

1.12E-04 1.10E-041.00 4%

1.13E-04 1.10E-04

0.17 12

0.17 12 1.00 4%

1.00 4%

0.17 12 1.00 4% 1.08E-04 1.06E-04

7.50E-05

9.50E-05

1.15E-04

1.35E-04

0 10 20 30 40 50 60

K
sa

t (
cm

/s
)

Time (s)

50



Job name: Montgomery & Associates
  Job number: LB13.0271.00

Sample number: MW-117 (118 - 118.5) Horizontal
Project: Lisbon, 1350.21
Depth: 118-118.5

 Initial Mass (g): 230.1 Saturated Mass (g): 230.81 Permeant liquid used: Tap Water
Diameter (cm): 5.172 Dry Mass (g): 208.43 Sample Preparation:

Length (cm): 4.960 Diameter (cm): 5.161
Area (cm 2 ): 21.01 Length (cm): 4.952 Number of Lifts: NA

Volume (cm 3 ): 104.21 Deformation (%)**: 0.16 Split: NA
Dry Density (g/cm 3 ): 2.00 Area (cm 2 ): 20.92 Percent Coarse Material (%): NA

Dry Density (pcf): 124.87 Volume (cm 3 ): 103.59 Particle Density(g/cm 3 ): 2.62
Water Content (%, g/g): 10.4 Dry Density (g/cm 3 ): 2.01 Cell pressure (PSI): 82.0
Water Content (%, vol): 20.8 Dry Density (pcf): 125.60 Influent pressure (PSI): 80.0

Void Ratio (e): 0.31 Water Content (%, g/g): 10.7 Effluent pressure (PSI): 80.0
Porosity (%, vol): 23.7 Water Content (%, vol): 21.6 Panel Used:

Saturation (%): 87.9 Void Ratio(e): 0.30 Reading:

Porosity (%, vol): 23.2 Date/Time
Saturation (%)*: 93.1 B-Value (% saturation) prior to test*: 0.95 12/4/13  1028

B-Value (% saturation) post to test: 0.95 12/4/13  1048
* Per ASTM D5084 percent saturation is ensured (B-Value ≥ 95%) prior to testing, as post test saturation values may be exaggerated during depressurizing and sample removal.
**Percent Deformation: based on initial sample length and post permeation sample length.

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

Post Permeation
Sample Properties

Remolded or Initial
Sample Properties

Saturated Hydraulic Conductivity 
Flexible Wall Falling Head-Rising Tail Method

Test and Sample Conditions

D E F

Annulus Pipette

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .

In situ sample, extruded

Remolded Sample

Assumed Measured
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Job name: Montgomery & Associates
  Job number: LB13.0271.00

Sample number: MW-117 (118 - 118.5) Horizontal
Project: Lisbon, 1350.21
Depth: 118-118.5

Saturated Hydraulic Conductivity 
Flexible Wall Falling Head-Rising Tail Method

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .

Date Time 
Temp 
(°C)

Influent 
Pipette 

Reading

Effluent 
Pipette 

Reading
Gradient 
(DH/DL)

Average 
Flow 
(cm3)

Elapsed 
Time (s)

Ratio 
(outflow to 

inflow)

Change in 
Head (Not to 
exceed 25%)

ksat  T°C     
(cm/s)

ksat   Corrected     

(cm/s)

Test # 1:
04-Dec-13 10:44:29 19.6 10.00 19.60 2.24
04-Dec-13 10:45:07 19.6 10.20 19.40 2.15

Test # 2:
04-Dec-13 10:45:07 19.6 10.20 19.40 2.15
04-Dec-13 10:45:46 19.6 10.40 19.20 2.05

Test # 3:
04-Dec-13 10:45:46 19.6 10.40 19.20 2.05
04-Dec-13 10:46:26 19.6 10.60 19.00 1.96

Test # 4:
04-Dec-13 10:46:26 19.6 10.60 19.00 1.96
04-Dec-13 10:47:08 19.6 10.80 18.80 1.87

Average Ksat (cm/sec): 1.19E-04
Calculated Gravel Corrected Average Ksat (cm/sec): NA

ASTM Required Range (+/- 25%)

Ksat (-25%) (cm/s): 8.93E-05

Ksat (+25%) (cm/s): 1.49E-04

0.17 38 1.00 4% 1.15E-04 1.16E-04

1.17E-04 1.18E-04

0.17 40

0.17 39 1.00 4%

1.00 5%

0.17 42

1.20E-04 1.21E-04

1.19E-04 1.21E-041.00 5%

8.00E-05

1.00E-04

1.20E-04

1.40E-04

1.60E-04

20 40 60 80 100 120 140 160 180
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sa

t (
cm

/s
)

Time (s)
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Job name: Montgomery & Associates
  Job number: LB13.0271.00

Sample number: MW-117 (169 - 169.5) Vertical
Project: Lisbon, 1350.21
Depth: 169-169.5

 Initial Mass (g): 383.9 Saturated Mass (g): 395.33 Permeant liquid used: Tap Water
Diameter (cm): 7.279 Dry Mass (g): 355.15 Sample Preparation:

Length (cm): 4.196 Diameter (cm): 7.268
Area (cm 2 ): 41.61 Length (cm): 4.200 Number of Lifts: NA

Volume (cm 3 ): 174.61 Deformation (%)**: 0.09 Split: NA
Dry Density (g/cm 3 ): 2.03 Area (cm 2 ): 41.49 Percent Coarse Material (%): NA

Dry Density (pcf): 126.98 Volume (cm 3 ): 174.24 Particle Density(g/cm 3 ): 2.65
Water Content (%, g/g): 8.1 Dry Density (g/cm 3 ): 2.04 Cell pressure (PSI): 82.0
Water Content (%, vol): 16.5 Dry Density (pcf): 127.25 Influent pressure (PSI): 80.0

Void Ratio (e): 0.30 Water Content (%, g/g): 11.3 Effluent pressure (PSI): 80.0
Porosity (%, vol): 23.2 Water Content (%, vol): 23.1 Panel Used:

Saturation (%): 70.8 Void Ratio(e): 0.30 Reading:

Porosity (%, vol): 23.1 Date/Time
Saturation (%)*: 99.9 B-Value (% saturation) prior to test*: 0.95 11/13/13  940

B-Value (% saturation) post to test: 0.95 11/13/13  1002
* Per ASTM D5084 percent saturation is ensured (B-Value ≥ 95%) prior to testing, as post test saturation values may be exaggerated or skewed during depressurizing and sample removal.
**Percent Deformation: based on initial sample length and post permeation sample length.

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

Saturated Hydraulic Conductivity 
Flexible Wall Falling Head-Rising Tail Method

Test and Sample Conditions
Post Permeation

Sample Properties
Remolded or Initial
Sample Properties

A B C

Annulus Pipette

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .

In situ sample, extruded

Remolded Sample

Assumed Measured
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Job name: Montgomery & Associates
  Job number: LB13.0271.00

Sample number: MW-117 (169 - 169.5) Vertical
Project: Lisbon, 1350.21
Depth: 169-169.5

Saturated Hydraulic Conductivity 
Flexible Wall Falling Head-Rising Tail Method

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .

Date Time 
Temp 
(°C)

Influent 
Pipette 

Reading

Effluent 
Pipette 

Reading
Gradient 
(DH/DL)

Average 
Flow 
(cm3)

Elapsed 
Time (s)

Ratio 
(outflow to 

inflow)

Change in 
Head (Not to 
exceed 25%)

ksat  T°C     
(cm/s)

ksat   Corrected     

(cm/s)

Test # 1:
13-Nov-13 09:44:36 20.8 7.80 19.00 3.08
13-Nov-13 09:44:50 20.8 8.00 18.80 2.97

Test # 2:
13-Nov-13 09:44:50 20.8 8.00 18.80 2.97
13-Nov-13 09:45:04 20.8 8.20 18.60 2.86

Test # 3:
13-Nov-13 09:45:04 20.8 8.20 18.60 2.86
13-Nov-13 09:45:19 20.8 8.40 18.40 2.75

Test # 4:
13-Nov-13 09:45:19 20.8 8.40 18.40 2.75
13-Nov-13 09:45:35 20.8 8.60 18.20 2.64

Average Ksat (cm/sec): 1.12E-04
Calculated Gravel Corrected Average Ksat (cm/sec): NA

ASTM Required Range (+/- 25%)

Ksat (-25%) (cm/s): 8.43E-05

Ksat (+25%) (cm/s): 1.41E-04

0.17 14 1.00 4% 1.14E-04 1.12E-04

1.00 4%

1.00 4%

0.17 16

1.18E-04 1.16E-04

0.17 15

0.17 14

1.00 4%

1.15E-04 1.12E-04

1.12E-04 1.10E-04

7.50E-05

9.50E-05

1.15E-04

1.35E-04

10 20 30 40 50 60
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sa

t (
cm

/s
)

Time (s)
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Job name: Montgomery & Associates
  Job number: LB13.0271.00

Sample number: MW-117 (169 - 169.5) Horizontal
Project: Lisbon, 1350.21
Depth: 169-169.5

 Initial Mass (g): 278.67 Saturated Mass (g): 292.24 Permeant liquid used: Tap Water
Diameter (cm): 5.265 Dry Mass (g): 265 Sample Preparation:

Length (cm): 6.019 Diameter (cm): 5.196
Area (cm 2 ): 21.77 Length (cm): 6.017 Number of Lifts: NA

Volume (cm 3 ): 131.04 Deformation (%)**: 0.03 Split: NA
Dry Density (g/cm 3 ): 2.02 Area (cm 2 ): 21.20 Percent Coarse Material (%): NA

Dry Density (pcf): 126.24 Volume (cm 3 ): 127.59 Particle Density(g/cm 3 ): 2.65
Water Content (%, g/g): 5.2 Dry Density (g/cm 3 ): 2.08 Cell pressure (PSI): 82.0
Water Content (%, vol): 10.4 Dry Density (pcf): 129.66 Influent pressure (PSI): 80.0

Void Ratio (e): 0.31 Water Content (%, g/g): 10.3 Effluent pressure (PSI): 80.0
Porosity (%, vol): 23.7 Water Content (%, vol): 21.4 Panel Used:

Saturation (%): 44.0 Void Ratio(e): 0.28 Reading:

Porosity (%, vol): 21.6 Date/Time
Saturation (%)*: 98.7 B-Value (% saturation) prior to test*: 1.00 12/4/13  1025

B-Value (% saturation) post to test: 1.00 12/4/13  1053
* Per ASTM D5084 percent saturation is ensured (B-Value ≥ 95%) prior to testing, as post test saturation values may be exaggerated or skewed during depressurizing and sample removal.
**Percent Deformation: based on initial sample length and post permeation sample length.

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

Post Permeation
Sample Properties

Remolded or Initial
Sample Properties

Saturated Hydraulic Conductivity 
Flexible Wall Falling Head-Rising Tail Method

Test and Sample Conditions

A B C

Annulus Pipette

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .

In situ sample, extruded

Remolded Sample

Assumed Measured
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Job name: Montgomery & Associates
  Job number: LB13.0271.00

Sample number: MW-117 (169 - 169.5) Horizontal
Project: Lisbon, 1350.21
Depth: 169-169.5

Saturated Hydraulic Conductivity 
Flexible Wall Falling Head-Rising Tail Method

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .

Date Time 
Temp 
(°C)

Influent 
Pipette 

Reading

Effluent 
Pipette 

Reading
Gradient 
(DH/DL)

Average 
Flow 
(cm3)

Elapsed 
Time (s)

Ratio 
(outflow to 

inflow)

Change in 
Head (Not to 
exceed 25%)

ksat  T°C     
(cm/s)

ksat   Corrected     

(cm/s)

Test # 1:
04-Dec-13 10:49:47 19.6 9.30 16.20 1.32
04-Dec-13 10:49:59 19.6 9.50 16.00 1.25

Test # 2:
04-Dec-13 10:49:59 19.6 9.50 16.00 1.25
04-Dec-13 10:50:10 19.6 9.70 15.80 1.17

Test # 3:
04-Dec-13 10:50:10 19.6 9.70 15.80 1.17
04-Dec-13 10:50:22 19.6 9.90 15.60 1.09

Test # 4:
04-Dec-13 10:50:22 19.6 9.90 15.60 1.09
04-Dec-13 10:50:35 19.6 10.10 15.40 1.02

Average Ksat (cm/sec): 6.83E-04
Calculated Gravel Corrected Average Ksat (cm/sec): NA

ASTM Required Range (+/- 25%)

Ksat (-25%) (cm/s): 5.12E-04

Ksat (+25%) (cm/s): 8.53E-04

6.94E-04 7.01E-04

6.88E-04 6.95E-040.17 13 1.00 7%

7.09E-04 7.17E-04

0.17 12

0.17 11 1.00 6%

1.00 7%

0.17 12 1.00 6% 6.11E-04 6.18E-04

3.80E-04

4.80E-04

5.80E-04

6.80E-04

7.80E-04

8.80E-04

5 10 15 20 25 30 35 40 45 50 55
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Time (s)
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Job name: Montgomery & Associates
  Job number: LB13.0271.00

Sample number: MW-117 (211-211.6) Vertical
Project: Lisbon, 1350.21
Depth: 211-211.6

 Initial Mass (g): 338.84 Saturated Mass (g): 344.71 Permeant liquid used: Tap Water
Diameter (cm): 7.433 Dry Mass (g): 323.64 Sample Preparation:

Length (cm): 3.207 Diameter (cm): 7.506
Area (cm 2 ): 43.39 Length (cm): 3.188 Number of Lifts: NA

Volume (cm 3 ): 139.16 Deformation (%)**: 0.61 Split: NA
Dry Density (g/cm 3 ): 2.33 Area (cm 2 ): 44.25 Percent Coarse Material (%): NA

Dry Density (pcf): 145.19 Volume (cm 3 ): 141.05 Particle Density(g/cm 3 ): 2.7
Water Content (%, g/g): 4.7 Dry Density (g/cm 3 ): 2.29 Cell pressure (PSI): 86.0
Water Content (%, vol): 10.9 Dry Density (pcf): 143.24 Influent pressure (PSI): 85.0

Void Ratio (e): 0.16 Water Content (%, g/g): 6.5 Effluent pressure (PSI): 80.0
Porosity (%, vol): 13.9 Water Content (%, vol): 14.9 Panel Used:

Saturation (%): 78.8 Void Ratio(e): 0.18 Reading:

Porosity (%, vol): 15.0 Date/Time
Saturation (%)*: 99.5 B-Value (% saturation) prior to test*: 1.00 11/17/13  1105

B-Value (% saturation) post to test: 1.00 11/22/13  01205
* Per ASTM D5084 percent saturation is ensured (B-Value ≥ 95%) prior to testing, as post test saturation values may be exaggerated or skewed during depressurizing and sample removal.
**Percent Deformation: based on initial sample length and post permeation sample length.

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

Post Permeation
Sample Properties

Remolded or Initial
Sample Properties

Saturated Hydraulic Conductivity 
Flexible Wall Falling Head-Rising Tail Method

Test and Sample Conditions

A B C

Annulus Pipette

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .

In situ sample, extruded

Remolded Sample

Assumed Measured

57



Job name: Montgomery & Associates
  Job number: LB13.0271.00

Sample number: MW-117 (211-211.6) Vertical
Project: Lisbon, 1350.21
Depth: 211-211.6

Saturated Hydraulic Conductivity 
Flexible Wall Falling Head-Rising Tail Method

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .

Date Time 
Temp 
(°C)

Influent 
Pipette 

Reading

Effluent 
Pipette 

Reading
Gradient 
(H/L)

Average 
Flow 
(cm3)

Elapsed 
Time (s)

Ratio 
(outflow to 

inflow)

Change in 
Head (Not to 
exceed 25%)

ksat  T°C     
(cm/s)

ksat   Corrected     

(cm/s)

Test # 1:
17-Nov-13 11:05:40 20.00 5.65 23.75 116.89
18-Nov-13 08:21:30 19.80 5.80 23.60 116.78

Test # 4:
18-Nov-13 08:21:30 19.80 5.80 23.60 116.78
19-Nov-13 10:08:00 19.75 5.98 23.40 116.64

Test # 4:
19-Nov-13 10:08:00 19.75 5.98 23.40 116.64
20-Nov-13 11:55:54 20.30 6.15 23.25 116.53

Test # 4:
20-Nov-13 11:55:54 20.30 6.15 23.25 116.53
21-Nov-13 13:01:20 20.40 6.30 23.10 116.42

Average Ksat (cm/sec): 3.58E-10
Calculated Gravel Corrected Average Ksat (cm/sec): NA

ASTM Required Range (+/- 25%)

Ksat (-25%) (cm/s): 2.69E-10

Ksat (+25%) (cm/s): 4.48E-10

0.13 90326

3.34E-10 3.34E-10

3.22E-10 3.20E-101.00 0%

3.96E-10 3.99E-10

0.14 92874

0.16 92790 1.11 0%

0.88 0%

0.13 76550 1.00 0% 3.79E-10 3.80E-10

2.50E-10

3.00E-10

3.50E-10

4.00E-10

4.50E-10

5.00E-10

50000 100000 150000 200000 250000 300000 350000 400000
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Job name: Montgomery & Associates
  Job number: LB13.0271.00

Sample number: MW-117 (211-211.6) Horizontal
Project: Lisbon, 1350.21
Depth: 211-211.6

 Initial Mass (g): 239.51 Saturated Mass (g): 243.75 Permeant liquid used: Tap Water
Diameter (cm): 5.163 Dry Mass (g): 228.39 Sample Preparation:

Length (cm): 4.767 Diameter (cm): 5.175
Area (cm 2 ): 20.94 Length (cm): 4.763 Number of Lifts: NA

Volume (cm 3 ): 99.80 Deformation (%)**: 0.08 Split: NA
Dry Density (g/cm 3 ): 2.29 Area (cm 2 ): 21.03 Percent Coarse Material (%): NA

Dry Density (pcf): 142.86 Volume (cm 3 ): 100.18 Particle Density(g/cm 3 ): 2.7
Water Content (%, g/g): 4.9 Dry Density (g/cm 3 ): 2.28 Cell pressure (PSI): 83.0
Water Content (%, vol): 11.1 Dry Density (pcf): 142.32 Influent pressure (PSI): 82.0

Void Ratio (e): 0.18 Water Content (%, g/g): 6.7 Effluent pressure (PSI): 78.0
Porosity (%, vol): 15.2 Water Content (%, vol): 15.3 Panel Used:

Saturation (%): 73.1 Void Ratio(e): 0.18 Reading:

Porosity (%, vol): 15.6 Date/Time
Saturation (%)*: 98.5 B-Value (% saturation) prior to test*: 0.95 12/3/13  1350

B-Value (% saturation) post to test: 0.95 12/4/13  1530
* Per ASTM D5084 percent saturation is ensured (B-Value ≥ 95%) prior to testing, as post test saturation values may be exaggerated or skewed during depressurizing and sample removal.
**Percent Deformation: based on initial sample length and post permeation sample length.

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

Post Permeation
Sample Properties

Remolded or Initial
Sample Properties

Saturated Hydraulic Conductivity 
Flexible Wall Falling Head-Rising Tail Method

Test and Sample Conditions

A B C

Annulus Pipette

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .

In situ sample, extruded

Remolded Sample

Assumed Measured
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Job name: Montgomery & Associates
  Job number: LB13.0271.00

Sample number: MW-117 (211-211.6) Horizontal
Project: Lisbon, 1350.21
Depth: 211-211.6

Saturated Hydraulic Conductivity 
Flexible Wall Falling Head-Rising Tail Method

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .

Date Time 
Temp 
(°C)

Influent 
Pipette 

Reading

Effluent 
Pipette 

Reading
Gradient 
(H/L)

Average 
Flow 
(cm3)

Elapsed 
Time (s)

Ratio 
(outflow to 

inflow)

Change in 
Head (Not to 
exceed 25%)

ksat  T°C     
(cm/s)

ksat   Corrected     

(cm/s)

Test # 1:
03-Dec-13 16:30:00 19.10 4.65 22.55 63.41
04-Dec-13 08:34:45 19.70 5.38 21.80 63.05

Test # 4:
04-Dec-13 08:34:45 19.70 5.38 21.80 63.05
04-Dec-13 11:09:30 19.75 5.50 21.70 63.00

Test # 4:
04-Dec-13 11:09:30 19.75 5.50 21.70 63.00
04-Dec-13 13:13:30 20.00 5.60 21.60 62.95

Test # 4:
04-Dec-13 13:13:30 20.00 5.60 21.60 62.95
04-Dec-13 15:26:35 20.00 5.70 21.50 62.90

Average Ksat (cm/sec): 9.60E-09
Calculated Gravel Corrected Average Ksat (cm/sec): NA

ASTM Required Range (+/- 25%)

Ksat (-25%) (cm/s): 7.20E-09

Ksat (+25%) (cm/s): 1.20E-08

0.64 57885 1.03 1% 9.61E-09 9.76E-09

8.94E-09 9.00E-09

0.09 7440

0.10 9285 0.83 0%

1.00 0%

0.09 7985

1.01E-08 1.02E-08

9.46E-09 9.46E-091.00 0%

6.50E-09
7.50E-09
8.50E-09
9.50E-09
1.05E-08
1.15E-08
1.25E-08
1.35E-08

55000 60000 65000 70000 75000 80000
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Job name: Montgomery & Associates
  Job number: LB13.0271.00

Sample number: MW-118 (46.5-47) Vertical
Project: Lisbon, 1350.21
Depth: 46.5-47

 Initial Mass (g): 287.42 Saturated Mass (g): 293.98 Permeant liquid used: Tap Water
Diameter (cm): 7.430 Dry Mass (g): 275.86 Sample Preparation:

Length (cm): 2.892 Diameter (cm): 7.371
Area (cm 2 ): 43.36 Length (cm): 2.892 Number of Lifts: NA

Volume (cm 3 ): 125.39 Deformation (%)**: 0.00 Split: NA
Dry Density (g/cm 3 ): 2.20 Area (cm 2 ): 42.67 Percent Coarse Material (%): NA

Dry Density (pcf): 137.34 Volume (cm 3 ): 123.41 Particle Density(g/cm 3 ): 2.64
Water Content (%, g/g): 4.2 Dry Density (g/cm 3 ): 2.24 Cell pressure (PSI): 82.0
Water Content (%, vol): 9.2 Dry Density (pcf): 139.55 Influent pressure (PSI): 80.5

Void Ratio (e): 0.20 Water Content (%, g/g): 6.6 Effluent pressure (PSI): 80.0
Porosity (%, vol): 16.7 Water Content (%, vol): 14.7 Panel Used:

Saturation (%): 55.3 Void Ratio(e): 0.18 Reading:

Porosity (%, vol): 15.3 Date/Time
Saturation (%)*: 95.8 B-Value (% saturation) prior to test*: 0.95 11/13/13  945

B-Value (% saturation) post to test: 0.95 11/13/13  1005
* Per ASTM D5084 percent saturation is ensured (B-Value ≥ 95%) prior to testing, as post test saturation values may be exaggerated during depressurizing and sample removal.
**Percent Deformation: based on initial sample length and post permeation sample length.

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

Post Permeation
Sample Properties

Remolded or Initial
Sample Properties

Saturated Hydraulic Conductivity 
Flexible Wall Falling Head-Rising Tail Method

Test and Sample Conditions

D E F

Annulus Pipette

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .

In situ sample, extruded

Remolded Sample

Assumed Measured
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Job name: Montgomery & Associates
  Job number: LB13.0271.00

Sample number: MW-118 (46.5-47) Vertical
Project: Lisbon, 1350.21
Depth: 46.5-47

Saturated Hydraulic Conductivity 
Flexible Wall Falling Head-Rising Tail Method

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .

Date Time 
Temp 
(°C)

Influent 
Pipette 

Reading

Effluent 
Pipette 

Reading
Gradient 
(DH/DL)

Average 
Flow 
(cm3)

Elapsed 
Time (s)

Ratio 
(outflow to 

inflow)

Change in 
Head (Not to 
exceed 25%)

ksat  T°C     
(cm/s)

ksat   Corrected     

(cm/s)

Test # 1:
13-Nov-13 09:53:51 20.9 7.80 16.20 15.52
13-Nov-13 09:54:32 21.3 8.00 16.00 15.36

Test # 2:
13-Nov-13 09:54:32 21.3 8.00 16.00 15.36
13-Nov-13 09:55:12 21.3 8.20 15.80 15.20

Test # 3:
13-Nov-13 09:55:12 21.3 8.20 15.80 15.20
13-Nov-13 09:55:55 21.3 8.40 15.60 15.04

Test # 4:
13-Nov-13 09:55:55 21.3 8.40 15.60 15.04
13-Nov-13 09:56:38 21.3 8.60 15.40 14.88

Average Ksat (cm/sec): 7.20E-06
Calculated Gravel Corrected Average Ksat (cm/sec): NA

ASTM Required Range (+/- 25%)

Ksat (-25%) (cm/s): 5.40E-06

Ksat (+25%) (cm/s): 9.00E-06

7.24E-06 7.01E-06

7.31E-06 7.09E-060.17 43 1.00 1%

7.70E-06 7.46E-06

0.17 43

0.17 40 1.00 1%

1.00 1%

0.17 41 1.00 1% 7.43E-06 7.24E-06

5.00E-06

6.00E-06

7.00E-06

8.00E-06

9.00E-06

25 45 65 85 105 125 145 165

K
sa

t (
cm

/s
)

Time (s)
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Job name: Montgomery & Associates
  Job number: LB13.0271.00

Sample number: MW-118 (46.5-47) Horizontal
Project: Lisbon, 1350.21
Depth: 46.5-47

 Initial Mass (g): 199.74 Saturated Mass (g): 202.01 Permeant liquid used: Tap Water
Diameter (cm): 5.294 Dry Mass (g): 193.19 Sample Preparation:

Length (cm): 3.755 Diameter (cm): 5.290
Area (cm 2 ): 22.01 Length (cm): 3.756 Number of Lifts: NA

Volume (cm 3 ): 82.65 Deformation (%)**: 0.03 Split: NA
Dry Density (g/cm 3 ): 2.34 Area (cm 2 ): 21.98 Percent Coarse Material (%): NA

Dry Density (pcf): 145.91 Volume (cm 3 ): 82.55 Particle Density(g/cm 3 ): 2.64
Water Content (%, g/g): 3.4 Dry Density (g/cm 3 ): 2.34 Cell pressure (PSI): 82.0
Water Content (%, vol): 7.9 Dry Density (pcf): 146.10 Influent pressure (PSI): 80.5

Void Ratio (e): 0.13 Water Content (%, g/g): 4.6 Effluent pressure (PSI): 80.0
Porosity (%, vol): 11.5 Water Content (%, vol): 10.7 Panel Used:

Saturation (%): 69.1 Void Ratio(e): 0.13 Reading:

Porosity (%, vol): 11.4 Date/Time
Saturation (%)*: 94.1 B-Value (% saturation) prior to test*: 0.95 12/3/13  1305

B-Value (% saturation) post to test: 0.95 12/3/13  1414
* Per ASTM D5084 percent saturation is ensured (B-Value ≥ 95%) prior to testing, as post test saturation values may be exaggerated during depressurizing and sample removal.
**Percent Deformation: based on initial sample length and post permeation sample length.

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

Post Permeation
Sample Properties

Remolded or Initial
Sample Properties

Saturated Hydraulic Conductivity 
Flexible Wall Falling Head-Rising Tail Method

Test and Sample Conditions

D E F

Annulus Pipette

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .

In situ sample, extruded

Remolded Sample

Assumed Measured
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Job name: Montgomery & Associates
  Job number: LB13.0271.00

Sample number: MW-118 (46.5-47) Horizontal
Project: Lisbon, 1350.21
Depth: 46.5-47

Saturated Hydraulic Conductivity 
Flexible Wall Falling Head-Rising Tail Method

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .

Date Time 
Temp 
(°C)

Influent 
Pipette 

Reading

Effluent 
Pipette 

Reading
Gradient 
(DH/DL)

Average 
Flow 
(cm3)

Elapsed 
Time (s)

Ratio 
(outflow to 

inflow)

Change in 
Head (Not to 
exceed 25%)

ksat  T°C     
(cm/s)

ksat   Corrected     

(cm/s)

Test # 1:
03-Dec-13 13:55:22 19.1 10.90 21.70 12.68
03-Dec-13 13:59:43 19.1 11.00 21.60 12.62

Test # 2:
03-Dec-13 13:59:43 19.1 11.00 21.60 12.62
03-Dec-13 14:03:36 19.1 11.10 21.50 12.56

Test # 3:
03-Dec-13 14:03:36 19.1 11.10 21.50 12.56
03-Dec-13 14:07:32 19.1 11.20 21.40 12.50

Test # 4:
03-Dec-13 14:07:32 19.1 11.20 21.40 12.50
03-Dec-13 14:11:34 19.1 11.30 21.30 12.44

Average Ksat (cm/sec): 1.53E-06
Calculated Gravel Corrected Average Ksat (cm/sec): NA

ASTM Required Range (+/- 25%)

Ksat (-25%) (cm/s): 1.15E-06

Ksat (+25%) (cm/s): 1.92E-06

0.09 261 1.00 0% 1.38E-06 1.41E-06

0.09 236

0.09 233 1.00 0%

1.00 0% 1.54E-06 1.58E-06

1.51E-06 1.55E-06

1.56E-06 1.59E-06

1.00 0%0.09 242

1.00E-06

1.20E-06

1.40E-06

1.60E-06

1.80E-06

2.00E-06

200 300 400 500 600 700 800 900 1000

K
sa

t (
cm

/s
)

Time (s)
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Job name: Montgomery & Associates
  Job number: LB13.0271.00

Sample number: MW-118 (75-76.5) Vertical
Project: Lisbon, 1350.21
Depth: 75-76.5

 Initial Mass (g): 353.18 Saturated Mass (g): 358.22 Permeant liquid used: Tap Water
Diameter (cm): 7.349 Dry Mass (g): 334.12 Sample Preparation:

Length (cm): 3.406 Diameter (cm): 7.435
Area (cm 2 ): 42.42 Length (cm): 3.413 Number of Lifts: NA

Volume (cm 3 ): 144.47 Deformation (%)**: 0.19 Split: NA
Dry Density (g/cm 3 ): 2.31 Area (cm 2 ): 43.42 Percent Coarse Material (%): NA

Dry Density (pcf): 144.37 Volume (cm 3 ): 148.16 Particle Density(g/cm 3 ): 2.7
Water Content (%, g/g): 5.7 Dry Density (g/cm 3 ): 2.26 Cell pressure (PSI): 82.0
Water Content (%, vol): 13.2 Dry Density (pcf): 140.78 Influent pressure (PSI): 81.0

Void Ratio (e): 0.17 Water Content (%, g/g): 7.2 Effluent pressure (PSI): 80.0
Porosity (%, vol): 14.3 Water Content (%, vol): 16.3 Panel Used:

Saturation (%): 92.0 Void Ratio(e): 0.20 Reading:

Porosity (%, vol): 16.5 Date/Time
Saturation (%)*: 98.7 B-Value (% saturation) prior to test*: 0.98 11/13/13  948

B-Value (% saturation) post to test: 0.98 11/13/13  1455
* Per ASTM D5084 percent saturation is ensured (B-Value ≥ 95%) prior to testing, as post test saturation values may be exaggerated during depressurizing and sample removal.
**Percent Deformation: based on initial sample length and post permeation sample length.

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

Post Permeation
Sample Properties

Remolded or Initial
Sample Properties

Saturated Hydraulic Conductivity 
Flexible Wall Falling Head-Rising Tail Method

Test and Sample Conditions

D E F

Annulus Pipette

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .

In situ sample, extruded

Remolded Sample

Assumed Measured
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Job name: Montgomery & Associates
  Job number: LB13.0271.00

Sample number: MW-118 (75-76.5) Vertical
Project: Lisbon, 1350.21
Depth: 75-76.5

Saturated Hydraulic Conductivity 
Flexible Wall Falling Head-Rising Tail Method

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .

Date Time 
Temp 
(°C)

Influent 
Pipette 

Reading

Effluent 
Pipette 

Reading
Gradient 
(DH/DL)

Average 
Flow 
(cm3)

Elapsed 
Time (s)

Ratio 
(outflow to 

inflow)

Change in 
Head (Not to 
exceed 25%)

ksat  T°C     
(cm/s)

ksat   Corrected     

(cm/s)

Test # 1:
13-Nov-13 10:42:30 20.2 4.30 19.70 25.82
13-Nov-13 11:26:17 20.3 4.45 19.55 25.72

Test # 2:
13-Nov-13 11:26:17 20.3 4.45 19.55 25.72
13-Nov-13 12:38:50 20.3 4.78 19.22 25.50

Test # 3:
13-Nov-13 12:38:50 20.3 4.78 19.22 25.50
13-Nov-13 13:46:54 20.4 5.05 18.98 25.33

Test # 4:
13-Nov-13 13:46:54 20.4 5.05 18.98 25.33
13-Nov-13 14:50:25 20.4 5.30 18.70 25.15

Average Ksat (cm/sec): 5.96E-08
Calculated Gravel Corrected Average Ksat (cm/sec): NA

ASTM Required Range (+/- 25%)

Ksat (-25%) (cm/s): 4.47E-08

Ksat (+25%) (cm/s): 7.45E-08

0.13 2627 1.00 0% 5.12E-08 5.09E-08

6.84E-08 6.80E-08

0.22 4084

0.29 4353 1.00 1%

0.89 1%

0.23 3811

5.68E-08 5.64E-08

6.37E-08 6.31E-081.12 1%

4.00E-08

4.90E-08

5.80E-08

6.70E-08

7.60E-08

8.50E-08

1000 3000 5000 7000 9000 11000 13000 15000

K
sa

t (
cm

/s
)

Time (s)
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Job name: Montgomery & Associates
  Job number: LB13.0271.00

Sample number: MW-118 (75-76.5) Horizontal
Project: Lisbon, 1350.21
Depth: 75-76.5

 Initial Mass (g): 137.98 Saturated Mass (g): 139.14 Permeant liquid used: Tap Water
Diameter (cm): 5.174 Dry Mass (g): 132 Sample Preparation:

Length (cm): 2.655 Diameter (cm): 5.182
Area (cm 2 ): 21.03 Length (cm): 2.667 Number of Lifts: NA

Volume (cm 3 ): 55.82 Deformation (%)**: 0.45 Split: NA
Dry Density (g/cm 3 ): 2.36 Area (cm 2 ): 21.09 Percent Coarse Material (%): NA

Dry Density (pcf): 147.62 Volume (cm 3 ): 56.25 Particle Density(g/cm 3 ): 2.7
Water Content (%, g/g): 4.5 Dry Density (g/cm 3 ): 2.35 Cell pressure (PSI): 82.0
Water Content (%, vol): 10.7 Dry Density (pcf): 146.51 Influent pressure (PSI): 81.0

Void Ratio (e): 0.14 Water Content (%, g/g): 5.4 Effluent pressure (PSI): 79.0
Porosity (%, vol): 12.4 Water Content (%, vol): 12.7 Panel Used:

Saturation (%): 86.2 Void Ratio(e): 0.15 Reading:

Porosity (%, vol): 13.1 Date/Time
Saturation (%)*: 97.0 B-Value (% saturation) prior to test*: 0.98 12/3/13  1345

B-Value (% saturation) post to test: 0.98 12/3/13  1453
* Per ASTM D5084 percent saturation is ensured (B-Value ≥ 95%) prior to testing, as post test saturation values may be exaggerated or skewed during depressurizing and sample removal.
**Percent Deformation: based on initial sample length and post permeation sample length.

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

Post Permeation
Sample Properties

Remolded or Initial
Sample Properties

Saturated Hydraulic Conductivity 
Flexible Wall Falling Head-Rising Tail Method

Test and Sample Conditions

A B C

Annulus Pipette

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .

In situ sample, extruded

Remolded Sample

Assumed Measured
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Job name: Montgomery & Associates
  Job number: LB13.0271.00

Sample number: MW-118 (75-76.5) Horizontal
Project: Lisbon, 1350.21
Depth: 75-76.5

Saturated Hydraulic Conductivity 
Flexible Wall Falling Head-Rising Tail Method

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .

Date Time 
Temp 
(°C)

Influent 
Pipette 

Reading

Effluent 
Pipette 

Reading
Gradient 
(H/L)

Average 
Flow 
(cm3)

Elapsed 
Time (s)

Ratio 
(outflow to 

inflow)

Change in 
Head (Not to 
exceed 25%)

ksat  T°C     
(cm/s)

ksat   Corrected     

(cm/s)

Test # 1:
03-Dec-13 14:27:39 19.40 7.40 20.25 58.31
03-Dec-13 14:33:20 19.45 7.50 20.15 58.23

Test # 4:
03-Dec-13 14:33:20 19.45 7.50 20.15 58.23
03-Dec-13 14:39:15 19.50 7.60 20.05 58.14

Test # 4:
03-Dec-13 14:39:15 19.50 7.60 20.05 58.14
03-Dec-13 14:45:36 19.50 7.70 19.95 58.05

Test # 4:
03-Dec-13 14:45:36 19.50 7.70 19.95 58.05
03-Dec-13 14:51:49 19.60 7.80 19.85 57.97

Average Ksat (cm/sec): 2.28E-07
Calculated Gravel Corrected Average Ksat (cm/sec): NA

ASTM Required Range (+/- 25%)

Ksat (-25%) (cm/s): 1.71E-07

Ksat (+25%) (cm/s): 2.85E-07

0.09 341 1.00 0% 2.39E-07 2.42E-07

2.30E-07 2.33E-07

0.09 381

0.09 355 1.00 0%

1.00 0%

0.09 373

2.14E-07 2.17E-07

2.19E-07 2.22E-071.00 0%

1.50E-07
1.70E-07
1.90E-07
2.10E-07
2.30E-07
2.50E-07
2.70E-07
2.90E-07

200 400 600 800 1000 1200 1400 1600

K
sa

t (
cm

/s
)

Time (s)
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and Methods 

69



Dry Bulk Density: ASTM D7263

Moisture Content: ASTM D7263

Calculated Porosity: ASTM D7263

Saturated Hydraulic Conductivity:
Falling Head Rising Tail: 

(Flexible Wall)
ASTM D5084

Tests and Methods 

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,  I  n  c  .
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

      Analytical      

Report

Montgomery and Associates

1550 E. Prince Rd.   

Tuscon, AZ  85719

ACZ Project ID:  L97797

Tim Leo:  

Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on November 09, 
2012.  This project has been assigned to ACZ's project number, L97797.  Please reference this number in all 
future inquiries.

All analyses were performed according to ACZ's Quality Assurance Plan.  The enclosed results relate only to 
the samples received under L97797.  Each section of this report has been reviewed and approved by the 
appropriate Laboratory Supervisor, or a qualified substitute.

Except as noted, the test results for the methods and parameters listed on ACZ's current NELAC certificate 
letter (#ACZ) meet all requirements of NELAC.

This report shall be used or copied only in its entirety.  ACZ is not responsible for the consequences arising 
from the use of a partial report.

All samples and sub-samples associated with this project will be disposed of after January 14, 2013.  If the 
samples are determined to be hazardous, additional charges apply for disposal (typically $11/sample).  If you 
would like the samples to be held longer than ACZ's stated policy or to be returned, please contact your Project 
Manager or Customer Service Representative for further details and associated costs.  ACZ retains analytical 
raw data reports for ten years.

If you have any questions or other needs, please contact your Project Manager.

Tim Leo

December 14, 2012

Project ID:  1350.13

Montgomery and Associates

1550 E. Prince Rd.   

Tucson, AZ  85719

Accounts Payable

Report to: Bill to:

cc:  John Laney

REPAD.01.06.05.02 Page 1 of 27



BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

        Case        
Narrative

Montgomery and Associates

ACZ Project ID:  L97797

December 14, 2012

Sample Receipt

Sample Analysis

Holding Times

Text10:ACZ Laboratories, Inc. (ACZ) received 6 soil samples from Montgomery and Associates on November 9, 2012.  The samples 
were received in good condition.  Upon receipt, the sample custodian removed the samples from the cooler, inspected the 
contents, and logged the samples into ACZ's computerized Laboratory Information Management System (LIMS).  The 
samples were assigned ACZ LIMS project number L97797.  The custodian verified the sample information entered into the 
computer against the chain of custody (COC) forms and sample bottle labels.

Text10:These samples were analyzed for  inorganic, radiochemistry parameters.  The individual methods are referenced on both, 
the ACZ invoice and the analytical reports. The extended qualifier reports may contain footnotes qualifying specific elements 
due to QC failures.  In addition the following has been noted with this specific project:

1.  The Ba-133 data on L97797-02 and -03 has been qualified with the N1 flag.  The chemist noted that the data can't be 
confimed due to the primary and secondary peaks could not be identified.

Text10:All analyses were performed within EPA recommended holding times.

Project ID:  1350.13

REPAD.03.06.05.01 Page 2 of 27



ACZ Sample ID: L97797-01    

Sample ID: 6017

Sample Matrix: Soil

Montgomery and Associates

Project ID: 1350.13

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 11/06/12 08:00

Date Received: 11/09/12

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQ

Uranium, total (3050) M6020 ICP-MS 0.57 mg/Kg 0.3 msh0.05* 11/21/12 20:11

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Soil Analysis

XQ

pH, Corrosivity M9045D/M9040C

  pH 9.7 units 0.1 nrc0.1 11/20/12 0:00

  pH measured at 22.3 C 0.1 nrc0.1 11/20/12 0:00

Solids, Percent CLPSOW390, PART F, D-98 84.3 % 0.5 mss2/c
d

0.1* 11/22/12 20:41

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Soil Preparation

XQ

Air Dry at 34 Degrees 
C

USDA No. 1, 1972 zsh* 11/15/12 15:14

Digestion - Hot Plate M3050B ICP-MS mss2* 11/20/12 14:00

Sieve-2000 um 
(2.0mm)

ASA No.9, 15-4.2.2 zsh* 11/19/12 12:00

Arizona license number:  AZ0102

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L97797-02    

Sample ID: 6077

Sample Matrix: Soil

Montgomery and Associates

Project ID: 1350.13

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 11/06/12 08:15

Date Received: 11/09/12

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQ

Uranium, total (3050) M6020 ICP-MS 0.58 mg/Kg 0.3 msh0.05* 11/21/12 20:14

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Soil Analysis

XQ

pH, Corrosivity M9045D/M9040C

  pH 8.8 units 0.1 nrc0.1 11/20/12 0:00

  pH measured at 22.5 C 0.1 nrc0.1 11/20/12 0:00

Solids, Percent CLPSOW390, PART F, D-98 96.7 % 0.5 mss2/c
d

0.1* 11/23/12 2:18

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Soil Preparation

XQ

Air Dry at 34 Degrees 
C

USDA No. 1, 1972 zsh* 11/15/12 15:17

Digestion - Hot Plate M3050B ICP-MS mss2* 11/20/12 14:15

Sieve-2000 um 
(2.0mm)

ASA No.9, 15-4.2.2 zsh* 11/19/12 12:03

Arizona license number:  AZ0102

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.

Page 4 of 27



ACZ Sample ID: L97797-03    

Sample ID: 6103

Sample Matrix: Soil

Montgomery and Associates

Project ID: 1350.13

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 11/06/12 08:30

Date Received: 11/09/12

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQ

Uranium, total (3050) M6020 ICP-MS 1.85 mg/Kg 0.3 msh0.05* 11/21/12 20:18

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Soil Analysis

XQ

pH, Corrosivity M9045D/M9040C

  pH 9.2 units 0.1 nrc0.1 11/20/12 0:00

  pH measured at 22.3 C 0.1 nrc0.1 11/20/12 0:00

Solids, Percent CLPSOW390, PART F, D-98 90.4 % 0.5 mss2/c
d

0.1* 11/23/12 7:55

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Soil Preparation

XQ

Air Dry at 34 Degrees 
C

USDA No. 1, 1972 zsh* 11/15/12 15:20

Digestion - Hot Plate M3050B ICP-MS mss2* 11/20/12 14:30

Sieve-2000 um 
(2.0mm)

ASA No.9, 15-4.2.2 zsh* 11/19/12 12:06

Arizona license number:  AZ0102

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L97797-04    

Sample ID: 6061

Sample Matrix: Soil

Montgomery and Associates

Project ID: 1350.13

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 11/06/12 08:40

Date Received: 11/09/12

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQ

Uranium, total (3050) M6020 ICP-MS 5.43 mg/Kg 0.3 msh0.05* 11/21/12 20:21

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Soil Analysis

XQ

pH, Corrosivity M9045D/M9040C

  pH 8.8 units 0.1 nrc0.1 11/20/12 0:00

  pH measured at 22.1 C 0.1 nrc0.1 11/20/12 0:00

Solids, Percent CLPSOW390, PART F, D-98 91.6 % 0.5 mss2/c
d

0.1* 11/23/12 13:32

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Soil Preparation

XQ

Air Dry at 34 Degrees 
C

USDA No. 1, 1972 zsh* 11/15/12 15:23

Digestion - Hot Plate M3050B ICP-MS mss2* 11/20/12 14:45

Sieve-2000 um 
(2.0mm)

ASA No.9, 15-4.2.2 zsh* 11/19/12 12:09

Arizona license number:  AZ0102

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L97797-05    

Sample ID: 6182

Sample Matrix: Soil

Montgomery and Associates

Project ID: 1350.13

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 11/06/12 08:50

Date Received: 11/09/12

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQ

Uranium, total (3050) M6020 ICP-MS 0.36 mg/Kg 0.3 msh0.05* 11/21/12 20:25

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Soil Analysis

XQ

pH, Corrosivity M9045D/M9040C

  pH 9.1 units 0.1 nrc0.1 11/20/12 0:00

  pH measured at 22.1 C 0.1 nrc0.1 11/20/12 0:00

Solids, Percent CLPSOW390, PART F, D-98 84.8 % 0.5 mss2/c
d

0.1* 11/23/12 19:09

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Soil Preparation

XQ

Air Dry at 34 Degrees 
C

USDA No. 1, 1972 zsh* 11/15/12 15:26

Digestion - Hot Plate M3050B ICP-MS mss2* 11/20/12 15:00

Sieve-2000 um 
(2.0mm)

ASA No.9, 15-4.2.2 zsh* 11/19/12 12:12

Arizona license number:  AZ0102

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L97797-06    

Sample ID: 6185

Sample Matrix: Soil

Montgomery and Associates

Project ID: 1350.13

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 11/06/12 09:05

Date Received: 11/09/12

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQ

Uranium, total (3050) M6020 ICP-MS 16.90 mg/Kg 0.3 msh0.05* 11/21/12 20:28

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Soil Analysis

XQ

pH, Corrosivity M9045D/M9040C

  pH 12.6 units 0.1 nrc0.1 11/20/12 0:00

  pH measured at 22.4 C 0.1 nrc0.1 11/20/12 0:00

Solids, Percent CLPSOW390, PART F, D-98 32.8 % 0.5 mss2/c
d

0.1* 11/24/12 0:46

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Soil Preparation

XQ

Air Dry at 34 Degrees 
C

USDA No. 1, 1972 zsh* 11/15/12 15:29

Digestion - Hot Plate M3050B ICP-MS mss2* 11/20/12 15:15

Sieve-2000 um 
(2.0mm)

ASA No.9, 15-4.2.2 zsh* 11/19/12 12:15

Arizona license number:  AZ0102

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)

MDL Method Detection Limit.  Same as Minimum Reporting Limit.  Allows for instrument and annual fluctuations.

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit, typically 5 times the MDL.

QC True Value of the Control Sample or the amount added to the Spike 

Rec Recovered amount of the true value or spike added, in % (except for LCSS, mg/Kg)

RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate

ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank

CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix

CCV Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate

DUP Sample Duplicate LRB Laboratory Reagent Blank

ICB Initial Calibration Blank MS Matrix Spike

ICV Initial Calibration Verification standard MSD Matrix Spike Duplicate

ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil

LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water

LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard

LCSW Laboratory Control Sample - Water SDL Serial Dilution

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Spikes/Fortified Matrix Determines sample matrix interferences, if any.

Standard Verifies the validity of the calibration.

ACZ Qualifiers (Qual)

B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.

H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.

L Target analyte response was below the laboratory defined negative threshold.

U The material was analyzed for, but was not detected above the level of the associated value.

The associated value is either the sample quantitation limit or the sample detection limit.

Method References

(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.

(2) EPA 600/R-93-100.  Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.

(3) EPA 600/R-94-111.  Methods for the Determination of Metals in Environmental Samples - Supplement I, May 1994.

(4) EPA SW-846.  Test Methods for Evaluating Solid Waste.

(5) Standard Methods for the Examination of Water and Wastewater.

Comments

(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.

(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.

(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier

associated with the result.

(5) If the MDL equals the PQL or the MDL column is omitted, the PQL is the reporting limit.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf

 

REP001.09.12.01

Inorganic            

Reference
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic QC 

Summary

ACZ Project ID: L97797Montgomery and Associates

Ph     M9045D/M9040C

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG334427

WG334427ICV 11/20/12 11:05 100.8ICV PCN38642 4.03 97 103units4

L97797-06DUP 11/20/12 13:38 12.6DUP 12.61 0.1units 20

Solids, Percent     CLPSOW390, PART F, D-98

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG334540

WG334540PBS 11/21/12 11:00PBS U 99.9 100.1%

L97806-01DUP 11/24/12 11:59 21.5DUP 21.32 0.8% 20

Uranium, total (3050)     M6020 ICP-MS

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG334520

WG334520ICV 11/21/12 19:04 105.1ICV MS121001-5 .05256 90 110mg/L.05

WG334520ICB 11/21/12 19:07ICB U -0.0003 0.0003mg/L

WG334439PBS 11/21/12 19:21PBS U -0.15 0.15mg/Kg

WG334439LCSS2 11/21/12 19:31LCSS PCN39904 5.005 4.13 7.04mg/Kg6.18

WG334439LCSSD2 11/21/12 19:35LCSSD PCN39904 4.576 94.13 7.04mg/Kg 206.18

L97538-01MS  M211/21/12 19:41 3.78 72.1MS MS120820-3 13.156 75 125mg/Kg13

L97538-01MSD  M211/21/12 19:45 3.78 71.1MSD MS120820-3 13.026 0.9975 125mg/Kg 2013

REPIN.01.06.05.01 Page 10 of 27



BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Extended 

Qualifier Report

ACZ Project ID: L97797Montgomery and Associates

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M6020 ICP-MSUranium, total (3050)L97797-01 WG334520

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M6020 ICP-MSUranium, total (3050)L97797-02 WG334520

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M6020 ICP-MSUranium, total (3050)L97797-03 WG334520

M2 Matrix spike recovery was low, the recovery of the 

associated control sample (LCS or LFB) was acceptable.

M6020 ICP-MSUranium, total (3050)L97797-04 WG334520

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M6020 ICP-MSUranium, total (3050)L97797-05 WG334520

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M6020 ICP-MSUranium, total (3050)L97797-06 WG334520

REPAD.15.06.05.01
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ACZ Sample ID: L97797-01

Sample ID: 6017

Sample Matrix: Soil

Montgomery and Associates

Project ID: 1350.13

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Date Sampled: 11/06/12 8:00

Date Received: 11/09/12

Locator:

RadioChemistry 

Analytical Results

Gamma Emitting Nuclides

EPA 901.1

Prep Method:  

Parameter Result LLDError(+/-) Units XQMeasure Date Prep Date Analyst

Ac-228 0.95 0.27 0.61 pCi/g * mhm12/06/12 10:39

Ba-133 0.0 0.0615 0.0376 pCi/g * mhm12/06/12 10:39

Bi-212 0.81 0.49 1.14 pCi/g * mhm12/06/12 10:39

Bi-214 0.61 0.18 0.38 pCi/g * mhm12/06/12 10:39

Cd-109 -0.22 0.7 0.1 pCi/g * mhm12/06/12 10:39

Ce-139 0.0 0.0378 0.0807 pCi/g * mhm12/06/12 10:39

Co-56 -0.23 0.5 0.22 pCi/g * mhm12/06/12 10:39

Co-57 0.0 0.0532 0.0125 pCi/g * mhm12/06/12 10:39

Co-58 -0.01 2.23 1.15 pCi/g * mhm12/06/12 10:39

Co-60 -0.03 0.08 0.03 pCi/g * mhm12/06/12 10:39

Cs-134 -0.05 0.07 0.01 pCi/g * mhm12/06/12 10:39

Cs-137 0.03 0.05 0.1 pCi/g * mhm12/06/12 10:39

I-131 -0.01 0.04 0.01 pCi/g * mhm12/06/12 10:39

K-40 18.1 2.25 4.47 pCi/g * mhm12/06/12 10:39

Pb-210 1.46 1.01 1.7 pCi/g * mhm12/06/12 10:39

PB-212 1.43 0.16 0.29 pCi/g * mhm12/06/12 10:39

PB-214 0.62 0.15 0.31 pCi/g * mhm12/06/12 10:39

Th-227 0.08 0.2 0.46 pCi/g * mhm12/06/12 10:39

Th-234 1.38 0.93 1.69 pCi/g * mhm12/06/12 10:39

Tl-201 -0.02 0.03 0 pCi/g * mhm12/06/12 10:39

U-235 0.11 0.06 0.12 pCi/g * mhm12/06/12 10:39

Zn-65 -0.01 0.16 0.29 pCi/g * mhm12/06/12 10:39

Gross Alpha & Beta (3050)

M9310

Prep Method:  

Parameter Result LLDError(+/-) Units XQMeasure Date Prep Date Analyst

Gross Alpha 4.3 0.97 0.4 pCi/g zsh12/03/12 20:23

Gross Beta 6.4 0.85 0.8 pCi/g zsh12/03/12 20:23

Uranium, Isotopic (3050)

Eichrom ACW03

Prep Method:  

Parameter Result LLDError(+/-) Units XQMeasure Date Prep Date Analyst

Uranium 234 -0.08 0.47 0.23 pCi/g * jjg11/29/12 0:02

Uranium 235 0.06 0.36 0.23 pCi/g * jjg11/29/12 0:02

Uranium 238 -0.02 0.48 0.23 pCi/g * jjg11/29/12 0:02

REPRC.02.06.05.01 * Please refer to Qualifier Reports for details.

Arizona license number:  AZ0102
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ACZ Sample ID: L97797-02

Sample ID: 6077

Sample Matrix: Soil

Montgomery and Associates

Project ID: 1350.13

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Date Sampled: 11/06/12 8:15

Date Received: 11/09/12

Locator:

RadioChemistry 

Analytical Results

Gamma Emitting Nuclides

EPA 901.1

Prep Method:  

Parameter Result LLDError(+/-) Units XQMeasure Date Prep Date Analyst

Ac-228 0.83 0.17 0.37 pCi/g * mhm12/06/12 12:57

Ba-133 0.02 0.02 0 pCi/g * mhm12/06/12 12:57

Bi-212 0.7 0.27 0.62 pCi/g * mhm12/06/12 12:57

Bi-214 0.55 0.11 0.23 pCi/g * mhm12/06/12 12:57

Cd-109 -0.12 0.44 0.06 pCi/g * mhm12/06/12 12:57

Ce-139 0.0 0.0213 0.0496 pCi/g * mhm12/06/12 12:57

Co-56 -0.14 0.31 0.11 pCi/g * mhm12/06/12 12:57

Co-57 0.0 0.017 0.0343 pCi/g * mhm12/06/12 12:57

Co-58 0.0 0.0245 0.019 pCi/g * mhm12/06/12 12:57

Co-60 0.0 0.0334 0.126 pCi/g * mhm12/06/12 12:57

Cs-134 0.0 0.0036 0.0033 pCi/g * mhm12/06/12 12:57

Cs-137 0.0 0.0914 0.061 pCi/g * mhm12/06/12 12:57

I-131 0.0 0.024 0.0154 pCi/g * mhm12/06/12 12:57

K-40 11.87 1.31 2.53 pCi/g * mhm12/06/12 12:57

Pb-210 0.75 0.45 0.76 pCi/g * mhm12/06/12 12:57

PB-212 0.87 0.09 0.16 pCi/g * mhm12/06/12 12:57

PB-214 0.64 0.1 0.21 pCi/g * mhm12/06/12 12:57

Th-227 -0.42 0.27 0.01 pCi/g * mhm12/06/12 12:57

Th-234 0.88 0.57 1.1 pCi/g * mhm12/06/12 12:57

Tl-201 -0.06 0.06 0 pCi/g * mhm12/06/12 12:57

U-235 0.1 0.04 0.08 pCi/g * mhm12/06/12 12:57

Zn-65 -0.04 0.09 0.02 pCi/g * mhm12/06/12 12:57

Gross Alpha & Beta (3050)

M9310

Prep Method:  

Parameter Result LLDError(+/-) Units XQMeasure Date Prep Date Analyst

Gross Alpha 5.6 1.3 0.5 pCi/g zsh12/03/12 20:24

Gross Beta 4 0.78 0.81 pCi/g zsh12/03/12 20:24

Uranium, Isotopic (3050)

Eichrom ACW03

Prep Method:  

Parameter Result LLDError(+/-) Units XQMeasure Date Prep Date Analyst

Uranium 234 0.39 0.51 0.28 pCi/g * jjg11/29/12 0:04

Uranium 235 -0.1 0.3 0.28 pCi/g * jjg11/29/12 0:04

Uranium 238 0.16 0.43 0.28 pCi/g * jjg11/29/12 0:04

REPRC.02.06.05.01 * Please refer to Qualifier Reports for details.

Arizona license number:  AZ0102
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ACZ Sample ID: L97797-03

Sample ID: 6103

Sample Matrix: Soil

Montgomery and Associates

Project ID: 1350.13

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Date Sampled: 11/06/12 8:30

Date Received: 11/09/12

Locator:

RadioChemistry 

Analytical Results

Gamma Emitting Nuclides

EPA 901.1

Prep Method:  

Parameter Result LLDError(+/-) Units XQMeasure Date Prep Date Analyst

Ac-228 1.53 0.31 0.69 pCi/g * mhm12/06/12 14:03

Ba-133 0.05 0.04 0 pCi/g * mhm12/06/12 14:03

Bi-212 1.35 0.61 1.41 pCi/g * mhm12/06/12 14:03

Bi-214 1.57 0.21 0.43 pCi/g * mhm12/06/12 14:03

Cd-109 0.05 0.68 1.58 pCi/g * mhm12/06/12 14:03

Ce-139 0.01 0.03 0.08 pCi/g * mhm12/06/12 14:03

Co-56 -0.29 0.47 0.12 pCi/g * mhm12/06/12 14:03

Co-57 0.01 0.03 0.06 pCi/g * mhm12/06/12 14:03

Co-58 -0.02 0.06 0.01 pCi/g * mhm12/06/12 14:03

Co-60 -0.01 0.06 0.03 pCi/g * mhm12/06/12 14:03

Cs-134 -0.07 0.07 0 pCi/g * mhm12/06/12 14:03

Cs-137 0.01 0.05 0.09 pCi/g * mhm12/06/12 14:03

I-131 0.0 0.0351 2.65 pCi/g * mhm12/06/12 14:03

K-40 14.6 1.69 3.31 pCi/g * mhm12/06/12 14:03

Pb-210 1.61 0.73 1.34 pCi/g * mhm12/06/12 14:03

PB-212 1.55 0.15 0.26 pCi/g * mhm12/06/12 14:03

PB-214 1.73 0.21 0.4 pCi/g * mhm12/06/12 14:03

Th-227 -0.8 0.5 0.01 pCi/g * mhm12/06/12 14:03

Th-234 3.06 1.16 2.41 pCi/g * mhm12/06/12 14:03

Tl-201 -0.08 0.1 0 pCi/g * mhm12/06/12 14:03

U-235 0.27 0.08 0.17 pCi/g * mhm12/06/12 14:03

Zn-65 0.0 0.1176 0.834 pCi/g * mhm12/06/12 14:03

Gross Alpha & Beta (3050)

M9310

Prep Method:  

Parameter Result LLDError(+/-) Units XQMeasure Date Prep Date Analyst

Gross Alpha 7.9 1.3 0.4 pCi/g zsh12/03/12 20:26

Gross Beta 9.1 0.99 0.79 pCi/g zsh12/03/12 20:26

Uranium, Isotopic (3050)

Eichrom ACW03

Prep Method:  

Parameter Result LLDError(+/-) Units XQMeasure Date Prep Date Analyst

Uranium 234 1.4 0.53 0.26 pCi/g * jjg11/29/12 0:05

Uranium 235 -0.03 0.19 0.26 pCi/g * jjg11/29/12 0:05

Uranium 238 0.9 0.41 0.26 pCi/g * jjg11/29/12 0:05

REPRC.02.06.05.01 * Please refer to Qualifier Reports for details.

Arizona license number:  AZ0102
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ACZ Sample ID: L97797-04

Sample ID: 6061

Sample Matrix: Soil

Montgomery and Associates

Project ID: 1350.13

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Date Sampled: 11/06/12 8:40

Date Received: 11/09/12

Locator:

RadioChemistry 

Analytical Results

Gamma Emitting Nuclides

EPA 901.1

Prep Method:  

Parameter Result LLDError(+/-) Units XQMeasure Date Prep Date Analyst

Ac-228 0.61 0.16 0.35 pCi/g * mhm12/06/12 15:09

Ba-133 0.02 0.02 0.02 pCi/g * mhm12/06/12 15:09

Bi-212 0.23 0.23 0.53 pCi/g * mhm12/06/12 15:09

Bi-214 0.35 0.09 0.19 pCi/g * mhm12/06/12 15:09

Cd-109 0.21 0.37 0.86 pCi/g * mhm12/06/12 15:09

Ce-139 0.0 0.0189 0.00417 pCi/g * mhm12/06/12 15:09

Co-56 -0.15 0.35 0.12 pCi/g * mhm12/06/12 15:09

Co-57 0.0 0.0342 0.00878 pCi/g * mhm12/06/12 15:09

Co-58 0.01 0.02 0.04 pCi/g * mhm12/06/12 15:09

Co-60 -0.01 0.03 0.02 pCi/g * mhm12/06/12 15:09

Cs-134 0.02 0.02 0.05 pCi/g * mhm12/06/12 15:09

Cs-137 -0.01 0.05 0.02 pCi/g * mhm12/06/12 15:09

I-131 0.0 0.0166 0.0388 pCi/g * mhm12/06/12 15:09

K-40 5.11 0.82 1.67 pCi/g * mhm12/06/12 15:09

Pb-210 0.53 0.53 0.8 pCi/g * mhm12/06/12 15:09

PB-212 0.52 0.07 0.13 pCi/g * mhm12/06/12 15:09

PB-214 0.3 0.07 0.15 pCi/g * mhm12/06/12 15:09

Th-227 -0.19 0.22 0.01 pCi/g * mhm12/06/12 15:09

Th-234 1.69 0.65 1.32 pCi/g * mhm12/06/12 15:09

Tl-201 -0.02 0.07 0.01 pCi/g * mhm12/06/12 15:09

U-235 0.12 0.04 0.08 pCi/g * mhm12/06/12 15:09

Zn-65 -0.04 0.08 0.02 pCi/g * mhm12/06/12 15:09

Gross Alpha & Beta (3050)

M9310

Prep Method:  

Parameter Result LLDError(+/-) Units XQMeasure Date Prep Date Analyst

Gross Alpha 2.8 0.84 0.39 pCi/g zsh12/03/12 20:27

Gross Beta 3.2 0.69 0.78 pCi/g zsh12/03/12 20:27

Uranium, Isotopic (3050)

Eichrom ACW03

Prep Method:  

Parameter Result LLDError(+/-) Units XQMeasure Date Prep Date Analyst

Uranium 234 1.9 0.55 0.23 pCi/g * jjg11/29/12 0:07

Uranium 235 0.08 0.22 0.23 pCi/g * jjg11/29/12 0:07

Uranium 238 1.67 0.48 0.23 pCi/g * jjg11/29/12 0:07

REPRC.02.06.05.01 * Please refer to Qualifier Reports for details.

Arizona license number:  AZ0102
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ACZ Sample ID: L97797-05

Sample ID: 6182

Sample Matrix: Soil

Montgomery and Associates

Project ID: 1350.13

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Date Sampled: 11/06/12 8:50

Date Received: 11/09/12

Locator:

RadioChemistry 

Analytical Results

Gamma Emitting Nuclides

EPA 901.1

Prep Method:  

Parameter Result LLDError(+/-) Units XQMeasure Date Prep Date Analyst

Ac-228 0.6 0.2 0.44 pCi/g * mhm12/06/12 16:18

Ba-133 -0.01 0.04 0.01 pCi/g * mhm12/06/12 16:18

Bi-212 0.41 0.3 0.7 pCi/g * mhm12/06/12 16:18

Bi-214 0.61 0.12 0.25 pCi/g * mhm12/06/12 16:18

Cd-109 0.1 0.5 1.16 pCi/g * mhm12/06/12 16:18

Ce-139 -0.01 0.02 0.01 pCi/g * mhm12/06/12 16:18

Co-56 -0.1 0.34 0.24 pCi/g * mhm12/06/12 16:18

Co-57 -0.01 0.03 0 pCi/g * mhm12/06/12 16:18

Co-58 0.0 0.1823 0.0918 pCi/g * mhm12/06/12 16:18

Co-60 0.0 0.032 0.077 pCi/g * mhm12/06/12 16:18

Cs-134 0.01 0.02 0.22 pCi/g * mhm12/06/12 16:18

Cs-137 0.0 0.2086 0.12 pCi/g * mhm12/06/12 16:18

I-131 -0.01 0.03 0.01 pCi/g * mhm12/06/12 16:18

K-40 4.79 0.94 1.91 pCi/g * mhm12/06/12 16:18

Pb-210 0.6 0.43 0.62 pCi/g * mhm12/06/12 16:18

PB-212 0.51 0.1 0.2 pCi/g * mhm12/06/12 16:18

PB-214 0.52 0.11 0.23 pCi/g * mhm12/06/12 16:18

Th-227 -0.17 0.26 0.02 pCi/g * mhm12/06/12 16:18

Th-234 1.27 0.67 1.27 pCi/g * mhm12/06/12 16:18

Tl-201 -0.04 0.07 0 pCi/g * mhm12/06/12 16:18

U-235 0.11 0.05 0.09 pCi/g * mhm12/06/12 16:18

Zn-65 -0.03 0.09 0.04 pCi/g * mhm12/06/12 16:18

Gross Alpha & Beta (3050)

M9310

Prep Method:  

Parameter Result LLDError(+/-) Units XQMeasure Date Prep Date Analyst

Gross Alpha 2.5 0.75 0.37 pCi/g zsh12/03/12 20:29

Gross Beta 2 0.63 0.77 pCi/g zsh12/03/12 20:29

Uranium, Isotopic (3050)

Eichrom ACW03

Prep Method:  

Parameter Result LLDError(+/-) Units XQMeasure Date Prep Date Analyst

Uranium 234 -0.03 0.33 0.24 pCi/g * jjg11/29/12 0:08

Uranium 235 -0.05 0.18 0.24 pCi/g * jjg11/29/12 0:08

Uranium 238 0.03 0.25 0.24 pCi/g * jjg11/29/12 0:08

REPRC.02.06.05.01 * Please refer to Qualifier Reports for details.

Arizona license number:  AZ0102
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ACZ Sample ID: L97797-06

Sample ID: 6185

Sample Matrix: Soil

Montgomery and Associates

Project ID: 1350.13

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Date Sampled: 11/06/12 9:05

Date Received: 11/09/12

Locator:

RadioChemistry 

Analytical Results

Gamma Emitting Nuclides

EPA 901.1

Prep Method:  

Parameter Result LLDError(+/-) Units XQMeasure Date Prep Date Analyst

Ac-228 1.25 0.44 0.96 pCi/g * mhm12/06/12 17:23

Ba-133 -0.03 0.1 0.02 pCi/g * mhm12/06/12 17:23

Bi-212 0.92 0.71 1.64 pCi/g * mhm12/06/12 17:23

Bi-214 1.08 0.31 0.65 pCi/g * mhm12/06/12 17:23

Cd-109 1.3 1.44 3.34 pCi/g * mhm12/06/12 17:23

Ce-139 0.04 0.05 0.11 pCi/g * mhm12/06/12 17:23

Co-56 -0.29 0.95 0.66 pCi/g * mhm12/06/12 17:23

Co-57 0.0 0.1184 0.0584 pCi/g * mhm12/06/12 17:23

Co-58 -0.01 0.53 0.27 pCi/g * mhm12/06/12 17:23

Co-60 0.0 0.0966 0.827 pCi/g * mhm12/06/12 17:23

Cs-134 0.04 0.04 0.06 pCi/g * mhm12/06/12 17:23

Cs-137 -0.04 0.17 0.05 pCi/g * mhm12/06/12 17:23

I-131 0.0 0.0677 0.158 pCi/g * mhm12/06/12 17:23

K-40 9.84 2.22 4.39 pCi/g * mhm12/06/12 17:23

Pb-210 1.23 1.46 1.83 pCi/g * mhm12/06/12 17:23

PB-212 1.08 0.25 0.52 pCi/g * mhm12/06/12 17:23

PB-214 0.92 0.23 0.48 pCi/g * mhm12/06/12 17:23

Th-227 -0.55 0.71 0.05 pCi/g * mhm12/06/12 17:23

Th-234 5.84 2.31 4.62 pCi/g * mhm12/06/12 17:23

Tl-201 -0.12 0.18 0.01 pCi/g * mhm12/06/12 17:23

U-235 0.49 0.13 0.27 pCi/g * mhm12/06/12 17:23

Zn-65 -0.04 0.27 0.22 pCi/g * mhm12/06/12 17:23

Gross Alpha & Beta (3050)

M9310

Prep Method:  

Parameter Result LLDError(+/-) Units XQMeasure Date Prep Date Analyst

Gross Alpha 9.5 2.6 1.2 pCi/g zsh12/03/12 20:30

Gross Beta 12 2 2 pCi/g zsh12/03/12 20:30

Uranium, Isotopic (3050)

Eichrom ACW03

Prep Method:  

Parameter Result LLDError(+/-) Units XQMeasure Date Prep Date Analyst

Uranium 234 5.5 0.85 0.24 pCi/g * jjg11/29/12 0:10

Uranium 235 0.17 0.27 0.24 pCi/g * jjg11/29/12 0:10

Uranium 238 5.37 0.86 0.24 pCi/g * jjg11/29/12 0:10

REPRC.02.06.05.01 * Please refer to Qualifier Reports for details.

Arizona license number:  AZ0102
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Error(+/-) Calculated sample specific uncertainty

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

LCL Lower Control Limit, in %  (except for LCSS, mg/Kg)

LLD Calculated sample specific Lower Limit of Detection

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit

QC True Value of the Control Sample or the amount added to the Spike 

Rec Amount of the true value or spike added recovered, in % (except for LCSS, mg/Kg)

RER Relative Error Ratio, calculation used for Dup. QC taking into account the error factor.

RPD Relative Percent Difference, calculation used for Duplicate QC Types

UCL Upper Control Limit, in %  (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

DUP Sample Duplicate MS/MSD Matrix Spike/Matrix Spike Duplicate

LCSS Laboratory Control Sample - Soil PBS Prep Blank - Soil

LCSW Laboratory Control Sample - Water PBW Prep Blank - Water

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Matrix Spikes Determines sample matrix interferences, if any.

ACZ Qualifiers (Qual)

H Analysis exceeded method hold time.

Method Prefix Reference

M EPA methodology, including those under SDWA, CWA, and RCRA

SM Standard Methods for the Examination of Water and Wastewater.

D ASTM

RP DOE

ESM DOE/ESM

Comments

(1) Solid matrices are reported on a dry weight basis.

(2) Preparation method:  "Method"  indicates preparation defined in analytical method.

(3) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification

qualifier associated with the result.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf

 

REP003.09.12.01

Radiochemistry            

Reference
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Radiochemistry QC 

Summary

ACZ Project ID: L97797Montgomery and Associates

Alpha     M9310

ACZ ID Analyzed RecSample QualLower UpperQC FoundType ErrorPCN/SCN LimitRPD/RER   

pCi/g

Error LLDLLD

Units:

WG335239

WG335001PBS 12/03/12PBS .18 0.580.23 0.29

WG335001LCSS 12/03/12 92.5LCSS RC121002-2 1516.21 83 1331.5 0.28

L97797-01DUP 12/03/12 4.3DUP-RER 2.9 20.89 1.060.97 0.420.4

L97797-02MS 12/03/12 5.6 119.7MS RC121002-2 2516.21 83 1332.51.3 0.470.5

Beta     M9310

ACZ ID Analyzed RecSample QualLower UpperQC FoundType ErrorPCN/SCN LimitRPD/RER   

pCi/g

Error LLDLLD

Units:

WG335239

WG335001PBS 12/03/12PBS -.28 1.560.5 0.78

WG335001LCSS 12/03/12 90LCSS PCN40507 1820 70 1291.2 0.75

L97797-01DUP 12/03/12 6.4DUP-RER 6.6 20.9 0.160.85 0.790.8

L97797-03MS 12/03/12 9.1 102.4MS PCN40507 3020.41 70 1291.50.99 0.790.79

Uranium 234     Eichrom ACW03

ACZ ID Analyzed RecSample QualLower UpperQC FoundType ErrorPCN/SCN LimitRPD/RER   

pCi/g

Error LLDLLD

Units:

WG335056

WG334438PBS 11/29/12PBS .05 0.40.25 0.2

WG334438LCSS 11/29/12 106.9LCSS RC121130-10 4239.28 77 1222.9 0.37

L97797-01DUP 11/29/12 -0.08DUP-RER 0 20.27 0.150.47 0.220.23

L97797-06MS 11/29/12 5.5 99MS RC121130-10 4640.92 77 1223.40.85 0.470.24

REPRC.01.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Radiochemistry QC 

Summary

ACZ Project ID: L97797Montgomery and Associates

Uranium 235     Eichrom ACW03

ACZ ID Analyzed RecSample QualLower UpperQC FoundType ErrorPCN/SCN LimitRPD/RER   

pCi/g

Error LLDLLD

Units:

WG335056

WG334438PBS 11/29/12PBS -.02 0.40.11 0.2

WG334438LCSS 11/29/12 78.2LCSS RC121130-10 1.41.79 42 1360.7 0.37

L97797-01DUP 11/29/12 0.06DUP-RER -.13 20.18 0.470.36 0.220.23

L97797-06MS 11/29/12 0.17 55.1MS RC121130-10 1.21.87 42 1360.610.27 0.470.24

Uranium 238     Eichrom ACW03

ACZ ID Analyzed RecSample QualLower UpperQC FoundType ErrorPCN/SCN LimitRPD/RER   

pCi/g

Error LLDLLD

Units:

WG335056

WG334438PBS 11/29/12PBS .01 0.40.19 0.2

WG334438LCSS 11/29/12 104.7LCSS RC121130-10 40.838.96 87 1242.8 0.37

L97797-01DUP 11/29/12 -0.02DUP-RER -.02 20.22 00.48 0.220.23

L97797-06MS 11/29/12 5.37 110.7MS RC121130-10 50.340.58 87 1243.50.86 0.470.24

REPRC.01.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Gamma QC 

Summary

ACZ Project ID: L97797Montgomery and Associates

EPA 901.1

pCi/L

Nuclide RecSample QualLower UpperQC FoundType ErrorPCN/SCN LimitRPD/RERError LLDLLD

L97797-01DUP

WG335385

12/06/12

Method: 

Workgroup: 

Units: 

Analysis Date: 

DUP-RER NONE 1.54 20.36 1.30.27 0.80.61Ac-228     0.95

DUP-RER NONE .02 20.03 0.280.06 0.010.04Ba-133     0

DUP-RER NONE 1.55 20.63 0.920.49 1.461.14Bi-212     0.81

DUP-RER NONE .71 20.18 0.40.18 0.370.38Bi-214     0.61

DUP-RER NONE .06 20.66 0.290.7 1.550.1Cd-109     -0.22

DUP-RER NONE -.01 20.04 0.190.04 0.010.08Ce-139     0

DUP-RER NONE -.15 20.47 0.120.5 0.310.22Co-56     -0.23

DUP-RER NONE 0 20.14 00.05 0.060.01Co-57     0

DUP-RER NONE -.01 20.32 02.23 0.141.15Co-58     -0.01

DUP-RER NONE -.01 20.06 0.20.08 0.090.03Co-60     -0.03

DUP-RER NONE -.05 20.05 00.07 0.010.01Cs-134     -0.05

DUP-RER NONE -.01 20.11 0.320.05 0.040.1Cs-137     0.03

DUP-RER NONE 0 20.03 0.180.04 0.080.01I-131     -0.01

DUP-RER NONE 19.85 22.38 0.532.25 4.714.47K-40     18.1

DUP-RER NONE 1.08 20.72 0.311.01 1.11.7Pb-210     1.46

DUP-RER NONE 1.4 20.15 0.140.16 0.290.29PB-212     1.43

DUP-RER NONE .64 20.14 0.10.15 0.310.31PB-214     0.62

DUP-RER NONE -.01 20.55 0.150.2 1.120.46Th-227     0.08

DUP-RER NONE 1.33 20.91 0.040.93 1.651.69Th-234     1.38

DUP-RER NONE -.05 20.1 0.280.03 00Tl-201     -0.02

DUP-RER NONE .11 20.07 00.06 0.140.12U-235     0.11

DUP-RER NONE -.02 20.15 0.040.16 0.120.29Zn-65     -0.01

EPA 901.1

pCi/g

Nuclide RecSample QualLower UpperQC FoundType ErrorPCN/SCN LimitRPD/RERError LLDLLD

WG335385LCSS

WG335385

12/06/12

Method: 

Workgroup: 

Units: 

Analysis Date: 

100.7LCSS PCN29506 100.4399.73 90 1103.28 5.43Co-60     

95.5LCSS PCN29506 81.2285.05 90 1103.29 2.9Cs-137     

EPA 901.1

pCi/g

Nuclide RecSample QualLower UpperQC FoundType ErrorPCN/SCN LimitRPD/RERError LLDLLD

WG335385PBS

WG335385

12/06/12

Method: 

Workgroup: 

Units: 

Analysis Date: 

PBS -.01 0.2180.2 0.11Ac-228     

PBS .01 0.11840.03 0.06Ba-133     

PBS .03 0.70.15 0.35Bi-212     

PBS -.01 0.04120.13 0.02Bi-214     

PBS -.04 0.2140.25 0.11Cd-109     

PBS .01 0.04880.01 0.02Ce-139     

PBS 0 2.440.02 1.22Co-56     

REPRC.01.06.05.01 Page 21 of 27



BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Gamma QC 

Summary

ACZ Project ID: L97797Montgomery and Associates

PBS 0 0.01790.01 0.01Co-57     

PBS 0 0.08820.07 0.04Co-58     

PBS 0 0.1640.02 0.08Co-60     

PBS 0 0.0310.02 0.02Cs-134     

PBS 0 0.2480.21 0.12Cs-137     

PBS .01 0.06880.01 0.03I-131     

PBS -.27 0.271.27 0.14K-40     

PBS .2 0.5620.31 0.28Pb-210     

PBS 0 0.01990.03 0.01PB-212     

PBS .01 0.03980.03 0.02PB-214     

PBS .07 0.3240.07 0.16Th-227     

PBS .15 0.4740.25 0.24Th-234     

PBS 0 0.0250.05 0.01Tl-201     

PBS 0 0.00650.02 0U-235     

PBS 0 0.3580.05 0.18Zn-65     

REPRC.01.06.05.01 Page 22 of 27



BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

RadChem Extended 

Qualifier Report

ACZ Project ID: L97797Montgomery and Associates

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

N1 See Case Narrative.EPA 901.1Ba-133L97797-02 WG335385

N1 See Case Narrative.EPA 901.1Ba-133L97797-03 WG335385

REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Certification 

Qualifiers

ACZ Project ID: L97797Montgomery and Associates

Metals Analysis

The following parameters are not offered for certification or are not covered by AZ certificate #AZ0102.

Uranium, total (3050) M6020 ICP-MS

Radiochemistry

The following parameters are not offered for certification or are not covered by AZ certificate #AZ0102.

Ac-228 EPA 901.1

Ba-133 EPA 901.1

Bi-212 EPA 901.1

Bi-214 EPA 901.1

Cd-109 EPA 901.1

Ce-139 EPA 901.1

Co-56 EPA 901.1

Co-57 EPA 901.1

Co-58 EPA 901.1

Co-60 EPA 901.1

Cs-134 EPA 901.1

Cs-137 EPA 901.1

I-131 EPA 901.1

K-40 EPA 901.1

Pb-210 EPA 901.1

PB-212 EPA 901.1

PB-214 EPA 901.1

Th-227 EPA 901.1

Th-234 EPA 901.1

Tl-201 EPA 901.1

U-235 EPA 901.1

Uranium 234 Eichrom ACW03

Uranium 235 Eichrom ACW03

Uranium 238 Eichrom ACW03

Zn-65 EPA 901.1

The following parameters are not offered for certification or are not covered by NELAC certificate #ACZ.

Ac-228 EPA 901.1

Ba-133 EPA 901.1

Bi-212 EPA 901.1

Bi-214 EPA 901.1

Cd-109 EPA 901.1

Ce-139 EPA 901.1

Co-56 EPA 901.1

Co-57 EPA 901.1

Co-58 EPA 901.1

Co-60 EPA 901.1

Cs-134 EPA 901.1

Cs-137 EPA 901.1

I-131 EPA 901.1

K-40 EPA 901.1

Pb-210 EPA 901.1

PB-212 EPA 901.1

PB-214 EPA 901.1

REPAD.05.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Certification 

Qualifiers

ACZ Project ID: L97797Montgomery and Associates

Th-227 EPA 901.1

Th-234 EPA 901.1

Tl-201 EPA 901.1

U-235 EPA 901.1

Uranium 234 Eichrom ACW03

Uranium 235 Eichrom ACW03

Uranium 238 Eichrom ACW03

Zn-65 EPA 901.1

Soil Analysis

The following parameters are not offered for certification or are not covered by AZ certificate #AZ0102.

Solids, Percent CLPSOW390, PART F, D-98

The following parameters are not offered for certification or are not covered by NELAC certificate #ACZ.

Solids, Percent CLPSOW390, PART F, D-98

REPAD.05.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Sample

Receipt

Montgomery and Associates
1350.13

ACZ Project ID:

Date Received:

Received By: ksj

11/09/2012 09:47

L97797

Date Printed: 11/12/2012

 Chain of Custody Related Remarks

 Client Contact Remarks

NANOYES

X

X

X

X

X

X

1) Is a foreign soil permit included for applicable samples? 

2) Is the Chain of Custody or other directive shipping papers present?

3) Does this project require special handling procedures such as CLP protocol?

4) Are any samples NRC licensable material?

5) If samples are received past hold time, proceed with requested short hold time analyses?

6) Is the Chain of Custody complete and accurate?

7) Were any changes made to the Chain of Custody prior to ACZ receiving the samples?

 Receipt Verification

NANOYES

X

X

X

X

X

X

X8) Are all containers intact and with no leaks?

9) Are all labels on containers and are they intact and legible?

10) Do the sample labels and Chain of Custody match for Sample ID, Date, and Time?

11) For preserved bottle types, was the pH checked and within limits?

12) Is there sufficient sample volume to perform all requested work?

13) Is the custody seal intact on all containers?

14) Are samples that require zero headspace acceptable?

15) Are all sample containers appropriate for analytical requirements?

16) Is there an Hg-1631 trip blank present?

17) Is there a VOA trip blank present?

18) Were all samples received within hold time?

Samples/Containers

X

X

X

X

 Shipping Containers

Client must contact an ACZ Project Manager if analysis should not proceed for samples received 
outside of their thermal preservation acceptance criteria.

Cooler Id     Temp (°C)     Rad (µR/Hr)     Custody  Seal Intact?
---------     ---------     -----------     ------- -------------
NA16543       16.7          13              Yes

X

REPAD LPII 2012-03
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

      Analytical      

Report

Montgomery and Associates

1550 E. Prince Rd.   

Tuscon, AZ  85719

ACZ Project ID:  L97754

Tim Leo:  

Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on November 08, 
2012.  This project has been assigned to ACZ's project number, L97754.  Please reference this number in all 
future inquiries.

All analyses were performed according to ACZ's Quality Assurance Plan.  The enclosed results relate only to 
the samples received under L97754.  Each section of this report has been reviewed and approved by the 
appropriate Laboratory Supervisor, or a qualified substitute.

Except as noted, the test results for the methods and parameters listed on ACZ's current NELAC certificate 
letter (#ACZ) meet all requirements of NELAC.

This report shall be used or copied only in its entirety.  ACZ is not responsible for the consequences arising 
from the use of a partial report.

All samples and sub-samples associated with this project will be disposed of after January 14, 2013.  If the 
samples are determined to be hazardous, additional charges apply for disposal (typically $11/sample).  If you 
would like the samples to be held longer than ACZ's stated policy or to be returned, please contact your Project 
Manager or Customer Service Representative for further details and associated costs.  ACZ retains analytical 
raw data reports for ten years.

If you have any questions or other needs, please contact your Project Manager.

Tim Leo

December 14, 2012

Project ID:  1350

Montgomery and Associates

1550 E. Prince Rd.   

Tucson, AZ  85719

Accounts Payable

Report to: Bill to:

cc:  Leilani Bew

REPAD.01.06.05.02 Page 1 of 17



ACZ Sample ID: L97754-01    

Sample ID: 6294

Sample Matrix: Waste Water

Montgomery and Associates

Project ID: 1350

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 11/07/12 11:00

Date Received: 11/08/12

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Inorganic Prep

XQ

Total Hot Plate 
Digestion

M200.2 ICP-MS las12/10/12 9:57

Total Hot Plate 
Digestion

M200.2 ICP jjc11/12/12 19:59

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQ

Arsenic, dissolved M200.8 ICP-MS 0.0609 mg/L 0.001 pmc0.0002 11/15/12 6:07

Arsenic, total M200.8 ICP-MS 0.0639 mg/L 0.001 pmc0.0002 11/15/12 3:01

Barium, dissolved M200.7 ICP 0.090 mg/L 0.02 aeb0.003 11/14/12 12:35

Barium, total M200.7 ICP 0.084 mg/L 0.02 jjc0.003 11/13/12 23:47

Cadmium, dissolved M200.7 ICP mg/L 0.02U aeb0.005 11/14/12 12:35

Cadmium, total M200.7 ICP mg/L 0.02U jjc0.005 11/13/12 23:47

Chromium, dissolved M200.7 ICP mg/L 0.05U aeb0.01 11/14/12 15:30

Chromium, total M200.7 ICP mg/L 0.05U jjc0.01 11/13/12 23:47

Lead, dissolved M200.8 ICP-MS 0.0030 mg/L 0.0005 pmc0.0001 12/08/12 5:06

Lead, total M200.8 ICP-MS 0.0002 mg/L 0.0005B pmc0.0001 12/11/12 22:04

Mercury, dissolved M245.1 CVAA mg/L 0.001U mfm0.0002* 11/15/12 15:44

Mercury, total M245.1 CVAA mg/L 0.001U mfm0.0002 11/14/12 13:17

Molybdenum, dissolved M200.8 ICP-MS 1.41 mg/L 0.1 pmc0.03 11/17/12 1:48

Molybdenum, total M200.8 ICP-MS 1.42 mg/L 0.1 pmc0.03 11/15/12 21:29

Selenium, dissolved M200.8 ICP-MS 0.012 mg/L 0.01 pmc0.005 11/17/12 1:48

Selenium, total M200.8 ICP-MS 0.0128 mg/L 0.0003 pmc0.0001 11/15/12 3:01

Silver, dissolved M200.7 ICP mg/L 0.03U aeb0.01* 11/14/12 12:35

Silver, total M200.7 ICP mg/L 0.03U jjc0.01 11/13/12 23:47

Uranium, dissolved M200.8 ICP-MS 5.020 mg/L 0.03 pmc0.005 11/17/12 1:48

Uranium, total M200.8 ICP-MS 5.140 mg/L 0.03 pmc0.005 11/15/12 21:29

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Soil Analysis

XQ

Ignitability (Flashpoint) M1010, Pensky-Martens Closed 
Cup

no flash to 
99.3

C mss211/18/12 22:21

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQ

Lab Filtration (0.45um) 
& Acidification

M200.7/200.8 jjc11/12/12 12:53

pH (lab) M9045D/M9040C

  pH 8.6 units 0.1H las0.1 11/10/12 0:00

  pH measured at 21.0 C 0.1 las0.1 11/10/12 0:00

Arizona license number:  AZ0102

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.

Page 2 of 17



ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)

MDL Method Detection Limit.  Same as Minimum Reporting Limit.  Allows for instrument and annual fluctuations.

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit, typically 5 times the MDL.

QC True Value of the Control Sample or the amount added to the Spike 

Rec Recovered amount of the true value or spike added, in % (except for LCSS, mg/Kg)

RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate

ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank

CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix

CCV Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate

DUP Sample Duplicate LRB Laboratory Reagent Blank

ICB Initial Calibration Blank MS Matrix Spike

ICV Initial Calibration Verification standard MSD Matrix Spike Duplicate

ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil

LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water

LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard

LCSW Laboratory Control Sample - Water SDL Serial Dilution

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Spikes/Fortified Matrix Determines sample matrix interferences, if any.

Standard Verifies the validity of the calibration.

ACZ Qualifiers (Qual)

B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.

H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.

L Target analyte response was below the laboratory defined negative threshold.

U The material was analyzed for, but was not detected above the level of the associated value.

The associated value is either the sample quantitation limit or the sample detection limit.

Method References

(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.

(2) EPA 600/R-93-100.  Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.

(3) EPA 600/R-94-111.  Methods for the Determination of Metals in Environmental Samples - Supplement I, May 1994.

(4) EPA SW-846.  Test Methods for Evaluating Solid Waste.

(5) Standard Methods for the Examination of Water and Wastewater.

Comments

(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.

(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.

(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier

associated with the result.

(5) If the MDL equals the PQL or the MDL column is omitted, the PQL is the reporting limit.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf

 

REP001.09.12.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic QC 

Summary

ACZ Project ID: L97754Montgomery and Associates

Arsenic, dissolved     M200.8 ICP-MS

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG334066

WG334066ICV 11/15/12 5:36 109.8ICV MS121001-5 .0549 90 110mg/L.05

WG334066ICB 11/15/12 5:39ICB U -0.0006 0.0006mg/L

WG334066LFB 11/15/12 5:42 93.7LFB MS121009-6 .04692 85 115mg/L.05005

L97743-01AS 11/15/12 6:01 U 104.3AS MS121009-6 .05218 70 130mg/L.05005

L97743-01ASD 11/15/12 6:04 U 106.9ASD MS121009-6 .05348 2.4670 130mg/L 20.05005

Arsenic, total     M200.8 ICP-MS

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG334150

WG334150ICV 11/15/12 1:29 101.6ICV MS121001-5 .05079 90 110mg/L.05

WG334150ICB 11/15/12 1:32ICB U -0.0006 0.0006mg/L

WG334049LRB 11/15/12 1:36LRB U -0.00044 0.00044mg/L

WG334049LFB 11/15/12 1:39 101.8LFB MS121009-6 .05093 85 115mg/L.05005

L97747-05LFM 11/15/12 2:55 .0081 94.3LFM MS121009-6 .05528 70 130mg/L.05005

L97747-05LFMD 11/15/12 2:58 .0081 99.1LFMD MS121009-6 .05768 4.2570 130mg/L 20.05005

Barium, dissolved     M200.7 ICP

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG334092

WG334092ICV 11/14/12 11:14 97.7ICV II120914-1 1.9546 95 105mg/L2

WG334092ICB 11/14/12 11:18ICB .0032 -0.009 0.009mg/L

WG334092LFB 11/14/12 11:30 98.2LFB II121029-3 .491 85 115mg/L.5

L97746-04AS 11/14/12 12:20 .045 98.2AS II121029-3 .536 85 115mg/L.5

L97746-04ASD 11/14/12 12:23 .045 98.8ASD II121029-3 .5388 0.5285 115mg/L 20.5

Barium, total     M200.7 ICP

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG334003

WG334003ICV 11/13/12 22:04 100.6ICV II120914-3 2.0125 95 105mg/L2

WG334003ICB 11/13/12 22:11ICB U -0.009 0.009mg/L

WG333964LRB 11/13/12 22:26LRB U -0.0066 0.0066mg/L

WG333964LFB 11/13/12 22:29 99.3LFB II121029-3 .4966 85 115mg/L.5

L97747-01LFM 11/13/12 23:22 .029 102.6LFM II121029-3 .5422 70 130mg/L.5

L97747-01LFMD 11/13/12 23:25 .029 103.4LFMD II121029-3 .5461 0.7270 130mg/L 20.5

Cadmium, dissolved     M200.7 ICP

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG334092

WG334092ICV 11/14/12 11:14 94.7ICV II120914-1 1.894 95 105mg/L2

WG334092ICB 11/14/12 11:18ICB U -0.015 0.015mg/L

WG334092LFB 11/14/12 11:30 101.7LFB II121029-3 .5085 85 115mg/L.5

L97746-04AS 11/14/12 12:20 U 103.5AS II121029-3 .5174 85 115mg/L.5

L97746-04ASD 11/14/12 12:23 U 102.9ASD II121029-3 .5147 0.5285 115mg/L 20.5

REPIN.01.06.05.01 Page 4 of 17



BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic QC 

Summary

ACZ Project ID: L97754Montgomery and Associates

Cadmium, total     M200.7 ICP

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG334003

WG334003ICV 11/13/12 22:04 98.8ICV II120914-3 1.9768 95 105mg/L2

WG334003ICB 11/13/12 22:11ICB U -0.015 0.015mg/L

WG333964LRB 11/13/12 22:26LRB U -0.011 0.011mg/L

WG333964LFB 11/13/12 22:29 102.2LFB II121029-3 .5112 85 115mg/L.5

L97747-01LFM 11/13/12 23:22 U 103.4LFM II121029-3 .5168 70 130mg/L.5

L97747-01LFMD 11/13/12 23:25 U 103.3LFMD II121029-3 .5165 0.0670 130mg/L 20.5

Chromium, dissolved     M200.7 ICP

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG334130

WG334130ICV 11/14/12 14:52 102.8ICV II120914-1 2.055 95 105mg/L2

WG334130ICB 11/14/12 14:56ICB U -0.03 0.03mg/L

WG334130LFB 11/14/12 15:08 105LFB II121029-3 .525 85 115mg/L.5

L97746-04AS 11/14/12 15:23 U 109.2AS II121029-3 .546 85 115mg/L.5

L97746-04ASD 11/14/12 15:27 U 108.4ASD II121029-3 .542 0.7485 115mg/L 20.5

Chromium, total     M200.7 ICP

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG334003

WG334003ICV 11/13/12 22:04 100ICV II120914-3 1.999 95 105mg/L2

WG334003ICB 11/13/12 22:11ICB U -0.03 0.03mg/L

WG333964LRB 11/13/12 22:26LRB U -0.022 0.022mg/L

WG333964LFB 11/13/12 22:29 100LFB II121029-3 .5 85 115mg/L.5

L97747-01LFM 11/13/12 23:22 U 102.4LFM II121029-3 .512 70 130mg/L.5

L97747-01LFMD 11/13/12 23:25 U 104.4LFMD II121029-3 .522 1.9370 130mg/L 20.5

Conductivity     M9045D/M9040C

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG333858

WG333858LCSW1 11/09/12 15:48 100.7LCSW PCN40827 1418.1 90 110umhos/cm1408.8

WG333858LCSW4 11/09/12 19:39 96.9LCSW PCN40827 1364.8 90 110umhos/cm1408.8

WG333858LCSW7 11/09/12 22:56 95.7LCSW PCN40827 1348.4 90 110umhos/cm1408.8

WG333858LCSW10 11/10/12 2:21 92.6LCSW PCN40827 1304.2 90 110umhos/cm1408.8

WG333858LCSW13 11/10/12 4:38 92.4LCSW PCN40827 1302.2 90 110umhos/cm1408.8

Lead, dissolved     M200.8 ICP-MS

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG335522

WG335522ICV 12/08/12 4:57 104ICV MS121001-5 .052 90 110mg/L.05

WG335522ICB 12/08/12 5:00ICB U -0.0003 0.0003mg/L

WG335522LFB 12/08/12 5:03 100.6LFB MS121130-3 .05037 85 115mg/L.05005

L98046-01AS 12/08/12 5:13 U 104.3AS MS121130-3 .05221 70 130mg/L.05005

L98046-01ASD 12/08/12 5:16 U 102.9ASD MS121130-3 .05148 1.4170 130mg/L 20.05005
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic QC 

Summary

ACZ Project ID: L97754Montgomery and Associates

Lead, total     M200.8 ICP-MS

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG335598

WG335598ICV 12/11/12 21:51 101.8ICV MS121001-5 .0509 90 110mg/L.05

WG335598ICB 12/11/12 21:54ICB U -0.0003 0.0003mg/L

WG335538LRB 12/11/12 21:58LRB U -0.00022 0.00022mg/L

WG335538LFB 12/11/12 22:01 95.4LFB MS121130-3 .04776 85 115mg/L.05005

L98247-03LFM 12/11/12 22:45 .0041 94.4LFM MS121130-3 .05134 70 130mg/L.05005

L98247-03LFMD 12/11/12 22:48 .0041 93.3LFMD MS121130-3 .05078 1.170 130mg/L 20.05005

Mercury, dissolved     M245.1 CVAA

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG333984

WG333984ICV 11/15/12 13:19 99.5ICV II121107-3 .005 95 105mg/L.005025

WG333984ICB 11/15/12 13:21ICB U -0.0002 0.0002mg/L

WG334104

WG334104LRB 11/15/12 14:45LRB U -0.00044 0.00044mg/L

WG334104LFB 11/15/12 14:47 87.4LFB II121030-3 .00175 85 115mg/L.002002

L97739-01LFM 11/15/12 15:35 U 88.9LFM II121030-3 .00178 85 115mg/L.002002

L97739-01LFMD  MA11/15/12 15:37 U 80.9LFMD II121030-3 .00162 9.4185 115mg/L 20.002002

Mercury, total     M245.1 CVAA

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG334007

WG334007ICV 11/14/12 10:19 104.1ICV II121107-3 .00523 90 110mg/L.005025

WG334007ICB 11/14/12 10:21ICB U -0.0006 0.0006mg/L

WG334011

WG334011LRB 11/14/12 11:35LRB U -0.00044 0.00044mg/L

WG334011LFB 11/14/12 11:37 97.4LFB II121030-3 .00195 85 115mg/L.002002

L97729-03LFM 11/14/12 12:58 U 102.4LFM II121030-3 .00205 85 115mg/L.002002

L97729-03LFMD 11/14/12 13:04 U 105.4LFMD II121030-3 .00211 2.8885 115mg/L 20.002002

Molybdenum, dissolved     M200.8 ICP-MS

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG334247

WG334247ICV 11/17/12 1:32 99.2ICV MS121001-5 .01988 90 110mg/L.02004

WG334247ICB 11/17/12 1:35ICB U -0.0015 0.0015mg/L

WG334247LFB 11/17/12 1:39 101.7LFB MS121009-6 .05086 85 115mg/L.05

L97836-02AS 11/17/12 2:04 U 105.2AS MS121009-6 .0526 70 130mg/L.05

L97836-02ASD 11/17/12 2:13 U 102.9ASD MS121009-6 .05144 2.2370 130mg/L 20.05
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic QC 

Summary

ACZ Project ID: L97754Montgomery and Associates

Molybdenum, total     M200.8 ICP-MS

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG334240

WG334240ICV 11/15/12 21:04 100.3ICV MS121001-5 .02011 90 110mg/L.02004

WG334240ICB 11/15/12 21:06ICB U -0.0015 0.0015mg/L

WG334049LRB 11/15/12 21:09LRB U -0.0011 0.0011mg/L

WG334049LFB 11/15/12 21:12 101.6LFB MS121009-6 .05081 85 115mg/L.05

L97747-05LFM 11/15/12 21:24 .0011 98.8LFM MS121009-6 .05049 70 130mg/L.05

L97747-05LFMD 11/15/12 21:27 .0011 99.6LFMD MS121009-6 .0509 0.8170 130mg/L 20.05

Ph     M9045D/M9040C

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG333858

WG333858LCSW3 11/09/12 16:03 100.7LCSW PCN39825 6.04 98 102units6

WG333858LCSW6 11/09/12 19:54 100.7LCSW PCN39825 6.04 98 102units6

WG333858LCSW9 11/09/12 23:11 100.7LCSW PCN39825 6.04 98 102units6

L97780-01DUP 11/10/12 2:20 7DUP 6.95 0.7units 20

WG333858LCSW12 11/10/12 2:37 100.7LCSW PCN39825 6.04 98 102units6

WG333858LCSW15 11/10/12 4:53 100.5LCSW PCN39825 6.03 98 102units6

Selenium, dissolved     M200.8 ICP-MS

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG334247

WG334247ICV 11/17/12 1:32 100.2ICV MS121001-5 .05008 90 110mg/L.05

WG334247ICB 11/17/12 1:35ICB U -0.0003 0.0003mg/L

WG334247LFB 11/17/12 1:39 95.7LFB MS121009-6 .04792 85 115mg/L.05005

L97836-02AS 11/17/12 2:04 .0001 122.7AS MS121009-6 .0615 70 130mg/L.05005

L97836-02ASD 11/17/12 2:13 .0001 119.4ASD MS121009-6 .05986 2.770 130mg/L 20.05005

Selenium, total     M200.8 ICP-MS

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG334150

WG334150ICV 11/15/12 1:29 103.5ICV MS121001-5 .05177 90 110mg/L.05

WG334150ICB 11/15/12 1:32ICB U -0.0003 0.0003mg/L

WG334049LRB 11/15/12 1:36LRB U -0.00022 0.00022mg/L

WG334049LFB 11/15/12 1:39 97.8LFB MS121009-6 .04897 85 115mg/L.05005

L97747-05LFM 11/15/12 2:55 .0004 97.9LFM MS121009-6 .0494 70 130mg/L.05005

L97747-05LFMD 11/15/12 2:58 .0004 99.2LFMD MS121009-6 .05005 1.3170 130mg/L 20.05005

Silver, dissolved     M200.7 ICP

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG334092

WG334092ICV 11/14/12 11:14 95.8ICV II120914-1 .956 95 105mg/L.998

WG334092ICB 11/14/12 11:18ICB U -0.03 0.03mg/L

WG334092LFB 11/14/12 11:30 95.2LFB II121029-3 .476 85 115mg/L.5

L97746-04AS  M2 ZA11/14/12 12:20 U 77.8AS II121029-3 .389 85 115mg/L.5

L97746-04ASD  M2 ZA11/14/12 12:23 U 71.4ASD II121029-3 .357 8.5885 115mg/L 20.5
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic QC 

Summary

ACZ Project ID: L97754Montgomery and Associates

Silver, total     M200.7 ICP

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG334003

WG334003ICV 11/13/12 22:04 100.7ICV II120914-3 1.005 95 105mg/L.998

WG334003ICB 11/13/12 22:11ICB U -0.03 0.03mg/L

WG333964LRB 11/13/12 22:26LRB U -0.022 0.022mg/L

WG333964LFB 11/13/12 22:29 97.2LFB II121029-3 .486 85 115mg/L.5

L97747-01LFM 11/13/12 23:22 U 98.4LFM II121029-3 .492 70 130mg/L.5

L97747-01LFMD 11/13/12 23:25 U 98.6LFMD II121029-3 .493 0.270 130mg/L 20.5

Uranium, dissolved     M200.8 ICP-MS

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG334247

WG334247ICV 11/17/12 1:32 103.8ICV MS121001-5 .0519 90 110mg/L.05

WG334247ICB 11/17/12 1:35ICB U -0.0003 0.0003mg/L

WG334247LFB 11/17/12 1:39 100.2LFB MS121009-6 .05011 85 115mg/L.05

L97836-02AS 11/17/12 2:04 U 105.2AS MS121009-6 .0526 70 130mg/L.05

L97836-02ASD 11/17/12 2:13 U 104.1ASD MS121009-6 .05206 1.0370 130mg/L 20.05

Uranium, total     M200.8 ICP-MS

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG334240

WG334240ICV 11/15/12 21:04 103ICV MS121001-5 .05151 90 110mg/L.05

WG334240ICB 11/15/12 21:06ICB U -0.0003 0.0003mg/L

WG334049LRB 11/15/12 21:09LRB U -0.00022 0.00022mg/L

WG334049LFB 11/15/12 21:12 103LFB MS121009-6 .05152 85 115mg/L.05

L97747-05LFM 11/15/12 21:24 .0009 104.3LFM MS121009-6 .05307 70 130mg/L.05

L97747-05LFMD 11/15/12 21:27 .0009 105.8LFMD MS121009-6 .05382 1.470 130mg/L 20.05
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Extended 

Qualifier Report

ACZ Project ID: L97754Montgomery and Associates

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

MA Recovery for either the spike or spike duplicate was outside 
of the acceptance limits; the RPD was within the 
acceptance limits.

M245.1 CVAAMercury, dissolvedL97754-01 WG334104

M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M200.7 ICPSilver, dissolvedWG334092

ZA Poor recovery for Silver quality control is accepted due to 
low Silver solubility in samples, digestates, or extracts that 
do not contain sufficient Hydrochloric acid.

M200.7 ICP

REPAD.15.06.05.01
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ACZ Sample ID: L97754-01

Sample ID: 6294

Sample Matrix: Waste Water

Montgomery and Associates

Project ID: 1350

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Date Sampled: 11/07/12 11:00

Date Received: 11/08/12

Locator:

RadioChemistry 

Analytical Results

Gross Alpha & Beta, total

M9310

Prep Method:  

Parameter Result LLDError(+/-) Units XQMeasure Date Prep Date Analyst

Gross Alpha 2600 89 6 pCi/L mla11/27/12 16:02

Gross Beta 1200 31 8.7 pCi/L * mla11/27/12 16:02

Uranium, Isotopic Total

Eichrom ACW03

Prep Method:  

Parameter Result LLDError(+/-) Units XQMeasure Date Prep Date Analyst

Uranium 234, total 1700 90 9 pCi/L * jjg11/29/12 0:02

Uranium 235, total 57 21 9 pCi/L * jjg11/29/12 0:02

Uranium 238, total 1700 90 9 pCi/L * jjg11/29/12 0:02

REPRC.02.06.05.01 * Please refer to Qualifier Reports for details.

Arizona license number:  AZ0102
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Error(+/-) Calculated sample specific uncertainty

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

LCL Lower Control Limit, in %  (except for LCSS, mg/Kg)

LLD Calculated sample specific Lower Limit of Detection

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit

QC True Value of the Control Sample or the amount added to the Spike 

Rec Amount of the true value or spike added recovered, in % (except for LCSS, mg/Kg)

RER Relative Error Ratio, calculation used for Dup. QC taking into account the error factor.

RPD Relative Percent Difference, calculation used for Duplicate QC Types

UCL Upper Control Limit, in %  (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

DUP Sample Duplicate MS/MSD Matrix Spike/Matrix Spike Duplicate

LCSS Laboratory Control Sample - Soil PBS Prep Blank - Soil

LCSW Laboratory Control Sample - Water PBW Prep Blank - Water

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Matrix Spikes Determines sample matrix interferences, if any.

ACZ Qualifiers (Qual)

H Analysis exceeded method hold time.

Method Prefix Reference

M EPA methodology, including those under SDWA, CWA, and RCRA

SM Standard Methods for the Examination of Water and Wastewater.

D ASTM

RP DOE

ESM DOE/ESM

Comments

(1) Solid matrices are reported on a dry weight basis.

(2) Preparation method:  "Method"  indicates preparation defined in analytical method.

(3) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification

qualifier associated with the result.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Radiochemistry QC 

Summary

ACZ Project ID: L97754Montgomery and Associates

Alpha     M9310

ACZ ID Analyzed RecSample QualLower UpperQC FoundType ErrorPCN/SCN LimitRPD/RER   

pCi/L

Error LLDLLD

Units:

WG334953

WG333905PBW 11/27/12PBW 2.7 2.81.8 1.4

WG333905LCSW 11/27/12 92.5LCSW RC121002-2 7581.06 83 1337.5 1.4

L97752-02DUP 11/27/12 340DUP-RER 320 224 0.5726 3.43.9

L97779-01DUP 11/27/12 790DUP-RER 880 233 1.9931 2.42.4

L97752-02MS 11/27/12 340 95MS RC121002-2 450115.8 83 1332926 3.73.9

Beta     M9310

ACZ ID Analyzed RecSample QualLower UpperQC FoundType ErrorPCN/SCN LimitRPD/RER   

pCi/L

Error LLDLLD

Units:

WG334953

WG333905PBW 11/27/12PBW 1 7.82.7 3.9

WG333905LCSW 11/27/12 87LCSW PCN40504 87100 70 1296 3.8

L97752-02DUP 11/27/12 180DUP-RER 210 211 1.9311 5.75.8

L97779-01MS M111/27/12 370 130MS PCN40504 500100 70 1291412 44

Uranium 234     Eichrom ACW03

ACZ ID Analyzed RecSample QualLower UpperQC FoundType ErrorPCN/SCN LimitRPD/RER   

pCi/L

Error LLDLLD

Units:

WG335162

WG334724PBW 11/29/12PBW 1.5 2.21.6 1.1

WG334724LCSW 11/29/12 106.9LCSW RC121130-10 210196.4 77 12214 1.8

L97972-01DUP 11/29/12 2.5DUP-RER -.68 21.5 1.232.1 1.21.1

L97972-01MS 11/29/12 2.5 95.5MS RC121130-10 190196.4 77 122142.1 1.91.1

REPRC.01.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Radiochemistry QC 

Summary

ACZ Project ID: L97754Montgomery and Associates

Uranium 235     Eichrom ACW03

ACZ ID Analyzed RecSample QualLower UpperQC FoundType ErrorPCN/SCN LimitRPD/RER   

pCi/L

Error LLDLLD

Units:

WG335162

WG334724PBW 11/29/12PBW -.25 2.20.52 1.1

WG334724LCSW 11/29/12 88.2LCSW RC121130-10 7.98.96 42 1363.5 1.8

L97972-01DUP 11/29/12 -0.62DUP-RER -.41 20.86 0.151.1 1.21.1

L97972-01MS 11/29/12 -0.62 82.8MS RC121130-10 6.88.96 42 1363.21.1 1.91.1

Uranium 238     Eichrom ACW03

ACZ ID Analyzed RecSample QualLower UpperQC FoundType ErrorPCN/SCN LimitRPD/RER   

pCi/L

Error LLDLLD

Units:

WG335162

WG334724PBW 11/29/12PBW 1.5 2.21.4 1.1

WG334724LCSW 11/29/12 109.9LCSW RC121130-10 214194.8 87 12414 1.8

L97972-01DUP 11/29/12 1.8DUP-RER 1.22 21.5 0.241.9 1.21.1

L97972-01MS 11/29/12 1.8 108.4MS RC121130-10 213194.8 87 124151.9 1.91.1

REPRC.01.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

RadChem Extended 

Qualifier Report

ACZ Project ID: L97754Montgomery and Associates

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

M1 Matrix spike recovery was high, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

M9310Gross BetaL97754-01 WG334953

REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Certification 

Qualifiers

ACZ Project ID: L97754Montgomery and Associates

Radiochemistry

The following parameters are not offered for certification or are not covered by AZ certificate #AZ0102.

Uranium 234, total Eichrom ACW03

Uranium 235, total Eichrom ACW03

Uranium 238, total Eichrom ACW03

The following parameters are not offered for certification or are not covered by NELAC certificate #ACZ.

Uranium 234, total Eichrom ACW03

Uranium 235, total Eichrom ACW03

Uranium 238, total Eichrom ACW03

REPAD.05.06.05.01

Page 15 of 17



BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Sample

Receipt

Montgomery and Associates
1350

ACZ Project ID:

Date Received:

Received By: ksj

11/08/2012 09:49

L97754

Date Printed: 11/9/2012

 Chain of Custody Related Remarks

 Client Contact Remarks

NANOYES

X

X

X

X

X

X

1) Is a foreign soil permit included for applicable samples? 

2) Is the Chain of Custody or other directive shipping papers present?

3) Does this project require special handling procedures such as CLP protocol?

4) Are any samples NRC licensable material?

5) If samples are received past hold time, proceed with requested short hold time analyses?

6) Is the Chain of Custody complete and accurate?

7) Were any changes made to the Chain of Custody prior to ACZ receiving the samples?

 Receipt Verification

NANOYES

X

X

X

X

X

X

X

X8) Are all containers intact and with no leaks?

9) Are all labels on containers and are they intact and legible?

10) Do the sample labels and Chain of Custody match for Sample ID, Date, and Time?

11) For preserved bottle types, was the pH checked and within limits?

12) Is there sufficient sample volume to perform all requested work?

13) Is the custody seal intact on all containers?

14) Are samples that require zero headspace acceptable?

15) Are all sample containers appropriate for analytical requirements?

16) Is there an Hg-1631 trip blank present?

17) Is there a VOA trip blank present?

18) Were all samples received within hold time?

Samples/Containers

X

X

X

 Shipping Containers

Client must contact an ACZ Project Manager if analysis should not proceed for samples received 
outside of their thermal preservation acceptance criteria.

L97754-01 : A green (filt-ac) container was not rec eived and a 
new container was created from the raw .

Cooler Id     Temp (°C)     Rad (µR/Hr)     Custody  Seal Intact?
---------     ---------     -----------     ------- -------------
NA16537       0.5           15              Yes

X

REPAD LPII 2012-03
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APPENDIX E 
 

SUMMARY OF GROUNDWATER SAMPLING METHODS, 
GROUNDWATER MONITORING FIELD DATA SHEETS, 

AND LABORATORY REPORTS 
RIO ALGOM MINING LLC, LISBON FACILITY 

 

 

During the Supplemental Site Assessment (SSA), comprehensive groundwater 

monitor events were conducted in the fall of 2012, the spring and fall of 2013, and the spring 

of 2014.  During each monitoring event, groundwater samples were collected using 

HydraSleeve no-purge, modified low-flow minimal purge, and standard three-casing volume 

purge methods.  In general, all three sample methods were used during the initial two 

monitoring events at each well location.  After two sets of samples were collected at each 

well using all three methods, subsequent samples were collected using HydraSleeve no-purge 

and modified low-flow minimal purge methods.  The prescribed sample method program was 

followed at all well locations, except at those where insufficient water or slow water level 

recovery prompted modified sampling procedures.  Table 2 summarizes the sample methods 

used at each well during each monitoring event.   

 

Groundwater samples were collected by the HydraSleeve no-purge method, followed 

by the modified low-flow minimal purge method.  When used, the volume-based purge 

method followed the other two methods.  Sample method procedures are described in detail 

in the approved work plans.  General procedures for each method are described in the 

following sections.   

 

 

HYDRASLEEVE (NO PURGE) METHOD 
 

A HydraSleeve consists of a disposable polyethylene tube-shaped bag, sealed at the 

bottom and flared open at the top with a check-valve (GeoInsight, 2006).  During sampling, a 
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quick, upward pull on the tether causes the HydraSleeve to fill with groundwater from the 

screened interval before the check-valve closes.  The closed check-valve prevents contact 

with overlying groundwater as the HydraSleeve is removed from the well.  The 

HydraSleeves were deployed at least 24 hours prior to sample collection.  HydraSleeves were 

deployed with a weight at the bottom via a disposable nylon line and placed approximately 

1 to 2 feet below the midpoint of the saturated portion of the well screens.   

 

 

MODIFIED LOW-FLOW (MINIMAL PURGE) METHOD 
 

Groundwater samples were collected using modified low-flow sampling techniques in 

general accordance with the US EPA Low-Flow (Minimal Drawdown) Ground-Water 

Monitoring Procedures (Puls and Barcelona, 1996).  The low-flow sampling method used at 

the Site is considered “modified” because US EPA prescribes that low-flow sampling should 

not be used in wells where the screened interval is greater than 10 feet (Yeskis and Zavala, 

2002).  With the exception of RL-6, screened intervals in all wells at the Site exceed 10 feet.  

All other sampling procedures were followed per guidance. 

 

During modified low-flow sampling, a submersible pump was placed at the midpoint 

of the well screen interval.  Wells were purged through disposable tubing at rates less than 

500 milliliters per minute to minimize water level drawdown.  During purging, field 

parameters (pH, specific conductance, temperature, oxidation-reduction potential [ORP], 

dissolved oxygen [DO], and turbidity) were monitored through a flow-through cell and 

recorded on field sampling data sheets at 3-minute intervals.  With stable water levels in the 

well, groundwater samples were collected after field parameters had stabilized within  

± 0.1 standard units for pH, ± 3 percent for specific conductance and temperature,  

± 10 millivolts (mv) for ORP, and ± 10 percent for turbidity and DO. 
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VOLUME BASED (STANDARD PURGE) METHOD 
 

Groundwater samples were collected using volume-based purge techniques in 

accordance with the US EPA Ground-Water Sampling Guidelines for Superfund and RCRA 

Project Managers (Yeskis and Zavala, 2002).  Depth to water in the well was measured and 

used to calculate casing volumes for each well.  A submersible pump and disposable tubing 

were used to purge the wells until at least three casing volumes were removed.  During 

purging, purge rates and volumes were monitored using an in-line flowmeter and field 

parameters (pH, specific conductance, temperature, ORP, DO, and turbidity) were monitored 

through a flow-through cell after each purge volume was removed.  Groundwater samples 

were collected after field parameters from three successive readings stabilized within  

± 0.1 standard units for pH, ± 3 percent for specific conductance and temperature,  

± 10 mv for ORP, and ± 10 percent for turbidity and DO.  Several wells were purged dry 

before three casing volumes were removed.  At these wells, samples were collected within a 

24-hour period after 80 percent recovery.   

 

 

MODIFIED SAMPLE METHODS 
 

The sequence of prescribed sampling methods was not followed at wells MW-104, 

MW-106, MW-110, MW-111, MW-119, MW-121, and MW-122.  Slow water level recovery 

rates in wells MW-104, MW-106, MW-111, and MW-119 prompted modifications to sample 

method procedures.  Monitor wells MW-110, MW-121, and MW-122 were dry or contained 

an insufficient amount of water during monitoring events and have not been sampled.  

Sampling methods were modified at these wells as follows: 

 

 MW-104:  During each event, groundwater samples were collected from MW-104 

using a modified purge method.  There is an insufficient amount of saturated screen interval 

in monitor well MW-104 for HydraSleeve sample collection, and water level is not stable 
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during low-flow purging at the lowest pumping rate.  MW-104 was evacuated completely on 

the first day of each event, allowed to recover as long as possible to accumulate sufficient 

volume for sample collection.  Samples were collected on the last day of the events, after 

water level had recovered approximately 20 to 60 percent.  MW-104 was sampled again 

during the month following the fall 2012 and 2013 events, after recovery had exceeded the 

work plan criterion of 80 percent.   

 

 MW-106:  Water level is not stable in MW-106 at the lowest pumping rate, 

preventing low-flow and HydraSleeve sampling.  During each event, groundwater samples 

were collected using a modified purge method.  MW-106 was evacuated completely on the 

first day of each event, allowed to recover as long as possible to accumulate sufficient 

volume for sample collection.  Samples were collected on the last day of the events, after 

water level had recovered approximately 50 to 60 percent.  MW-106 was sampled again 

during the month following the fall 2012 and 2013 events, after the well had recovered 

approximately 80 percent.  For comparison, a sample was collected during the fall 2013 

event using the HydraSleeve method.   

 

 MW-111:  Monitor well MW-111 was dry at the time of the fall 2013 monitoring 

event.  In November 2013, approximately 7 feet of saturated screen was observed in the well 

and a no-purge grab sample was collected using a bailer.  Insufficient water in the well 

prevented additional sample collection by low-flow and purge methods during the November 

event.  During the spring 2014 event, water level continued to recover.  To limit disturbance 

and allow continued water level recovery monitoring, a no-purge grab sample was collected 

using a bailer, by removing as little water from the well as possible.  
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 MW-119:  During the fall 2013 event, there was an insufficient amount of saturated 

screen interval in monitor well MW-119 for HydraSleeve sample collection.  During the 

spring 2014 event, a HydraSleeve sample was collected.  During both events, water level was 

not stable at the lowest pumping rate, preventing sample collection by the low-flow sampling 

method.  During both events, MW-119 was evacuated completely and sampled after the well 

had recovered 80 percent.   

 

 

REFERENCES 
 
GeoInsight, 2006, HYDRASleeve Simple by Design (US Patents No. 6,481,300; 6,837,120; 

others pending), Field Manual: 2006. 
 
Puls, R. W. and Barcelona, M. J., 1996, Low-Flow (Minimal Drawdown) Ground-Water 

Monitoring Procedures:  EPA/540/S-95/504, April 1996. 
 
Yeskis, D. and B. Zavala, B., 2002, Ground-Water Sampling Guidelines for Superfund and 

RCRA Project Managers:  EPA 542-S-02-001, May 2002. 
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Purging And Sampling Data Sheet
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Purging And Sampling Data Sheet
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Purging And Sampling Data Sheet
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Purging And Sampling Data Sheet
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Purging And Sampling Data Sheet
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Purging And Sampling Data Sheet
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Purging And Sampling Data Sheet
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Purging And Sampling Data Sheet
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Purging And Sampling Data Sheet
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ru) /97j 3 . a a ? -/t< 7zt9/

t10 //.9 (i 6 , b ,r.q/
//,t 2TljL 5 '7q 9/

l ] . .IDL' 7, ZL E Z
t), D 2.-qS 5 A,TIL 3 l

1 1 1 t 2 . L 2attb 9t 't- -  t ) 9

;d -""*;t=i r* ) r"1"",*-;'"^-"d t/,L (;,rD
Samole melhod: DisD Bailq Hydraseev€/iJlF.! En p"n ot'.,

samDrernei ll7,'i Dr\N.tsanoe: /'/ Y/

analvsis: @ mr ̂P Nr. akdhiy cr. so4. rN, Ec oH rohrrNo3lgw

lFFd brank  rp  @

1p.".*oo
lo..n-T-;

conf luence Environmental, Inc



Purging And Sampting Data Sheet

r  vdume=zl \  3 =3sa sol'= /o83'

pare pb.ro r: .3rat+2al sate: Rioaqom Minrnq, Lisbon uT

wel ld jam ra  r  2 .  r . llb rota o.,tr,t
eurge equlp:,aS:;;:

.."jjE!:: !r::_l_s !__!! r .. .
To - prw x Mutript,er = tvoiu;;

roiar vorum€ removed:.tJr
S.mpre meLhod D'sD BaLter

Vlrple date /.n/tL

az't-J a Dtd

confru€nce Environmentat, tn.



Purging And Satnpling Data Sheet

samprer: J r..erns dfitiE
Date (ffid1antt AZUn\/t t\- site: RDAroom Dr'n'no. L6bon UT

Weather Conditionsr eL€- | la'/^^ samoter Sidnaturat Z */- -

wel ld iam va  , "  ,  yA 6 .  o th" . DI\ tt //.2 t>- Totar DeDth: /-33.rd

P u r q e  m e t h o d :  . ^ , " , . " . , " . ' / A -
Punp depth/ inraket T-2' lMurriDriers:

Samole melhod DsoBa er NewTubLno Al Pod OIher

DrN attanab )'/L,/5-

Analvsls: c !H ,@mrfNo3pot{ddiGrcd s$oNddd'b

confl uence Environmentat Inc $ 3 o c i o h o A E , s ! G ] m . ! : 3 ' $ g a



Purging And Sampling Data Sheet

sampter: J rems.6MG;) Client [ronGomea aAssoc'rreq

Date boeonr:rldrtrl 2!\! site: Rb4rgom Jvt'ninq, Lsbon, UI
WeatherConditions: r_&?/a samotet si.tnaru6z- --- -
welfd 'am va t  

"  "aD" "* . , Y. r/",{ ,"r;;;r ;-

dEpbater Gnonbahr other: Tubino: oo: Nev pedrdd
Purqe pethod: 3sasevofume {r?rcJrGFii\ &tEdo q r:
Pump deplh/ inbk€: lMuxipiiel*-r !
( -p .p fwxMJ{f l - rvor ,n"  l !0%pr\ ;4  jD -  Dr  v l /  } - ta ; - f f i

H:, (-s/6D

G17 l ) L

1/ ,3

/..J1. a 4 7 )tt

//.t 0 //.) / i7
zv GL

l'13 /lu I J t 7 Z L / lu )c

ar' b33

n. t 5 g L"t- 172 //r'-.1n

it3z (,5"/ 4 L //.b
Iij t t/. )-

oid weId*6ter? YEs <[| rota vo ume removed: / )! Ga / L)

samore merhod: D sD Ba re. xto,u.."u" rGd ExL Poft olher

DTWalsamore /va,70

D s . E c  p H  i o n  N N o r F  { s u i '

Volumercmov€d.

confluence Environmental, Inc



Purging And Sampling Data Sheet

Client: MonLqom€ry aAssoc'aGs

D.te@mdDr:1r2rrvLo\L Site: RroAsom M n no L'sbon UT

Drwt //L /t rotal D€Dth: 7-jt, rc

we.therConditions: /f,/4,

Purg€ equip:fs.;D
Tub inq :  oD l

fi ao^or FoP E,h(on oder:
Mul t ip l ie rs : . .  oo .

1v.t '^.-e5x 5

("

ao%=2!z1tL

rolaLvo ume removed /zo Lta tL

samDe melhod: oisp Baile? Hvdiasl-aeve

Drw at\anote. /r'L'/a

lncl/s'q

samDe D. aZJL

Vo ume removed ml

conf luence Environmental, Inc



Purging And Sampling Data Sheet

s"-orer: .rr*"/6fu cltent: Montaomery A Asso(iales

*.r r.i* t E"r" **. ,r.i" site: RoAlqom Mininq L sb9lJl

tuldesrBpqA:=:
orw:4/.)/ rorat a;6tht / 57 .L

.,wi:782 nal-gt
3 s caEf&lune Mr.o/bv no! Er!q!!!!!

puna deoth/ inra|4a.//t) |Multiplierli j.!!1. r j

rTD - DlWx lru lp er-ivolume 30%Recovery lTo  DTWX020+D

sdmolere lod  D, .pBarer  Q,dra 'ee+ Ns rD,nq  E "o '  o \e '

samoletme E/5-

volum€remoled lrl

confl uence Envrronmental, Inc



Purging And SamPling Data Sheet

s,rt€: R'oaLaomMFnq, LEbon UTo.te Foo"2r 2,1 j4L zt/ L

wearher condirionst a,b /
D'twt 41 j I fotat Deprfr /57 awerrdirm vd r' - ra{rll !o!!

Prr9. .q-p@
Tubinq: oo: ( New )DedKdd ry4

Porqe ffethod: 3.5ca*vd[nE
MilTEiGiE:.'o-Plnb deo$l inraket /4b '

30% Recovery rTD - DTW x 0 20 + DTTD DTW X lvu lp er= I Volume

rotar volume jemoved: q-91:----JgF!JL

samoretr.trod D,qpB"14 Hvdi. e",. it\4 r 'bitii E' Pon ohe'

Dr//atsanate q/, Oa

r--n.i' - ,'t""",r "t, "" .

voume removed. ml

conlluence EnvironDental, rnc



Purging And Sampling Data Sheet

samDr€r: I hem<6i;-\ Client: lvonlqofr ery &Associal€s

Date @e&o:&ra+?alL Site: RoAlqom Mrn'nq. L sbon. UT

weather Conditionst /,ldr'rA su^or",sron.tu,"17-.,-u.----
wer d,am ra. '. ,. r'l4" *". ,*n o.o,fi1, tgT ra
Pu4e equip: (€:aaml. Bder

Purqe dethod: 3-scasa!6&me r{o^oa FoE

Pumo deorhl intalke{,/ y'uA M ultipli.rs: ! ... :-r q !!-rr sell
ITO- OTW X Mu('Pfter= I Voum€ 30% Recovery ITD - orwx o 20 + Dlwl

22s- \Iota PrEe)

roE volumeremoved. 2 6i1L

samoreoerhod: DisDBare. Hyd€seer4q llNg!!!!qll!19!--!l!c!

Ddwen deMre? YEs

orw *-.or" raZ,3D

Vo ume €moved

r v a !  e = L x 3 ao"h= /4023

conf lu€n.e Environnental, Inc



samDrer:  J.q<6;r)  lcr i .n, , ro. .oo'"" .^*o. . , " ,

wel rot 4*/ 3 Dare ttu.a,.i .jt,.?i, L

weatherconditions: Zr, su ̂pt u, st gn u rGG- -,---, -r

wefldiam 14. 
" " 

./a 6 .ft,, Drw. 73.'/2 ,io'nrai-, *
Purgeeq l i p :  B

Tubin$ oD:
'sca*vorure MKrc/bw aow t,,,.,,'., dft,( lJ )

puno deoth/ inrake/t2 L,lt{unioliers, . 
".

ITD - DTW X Mulriprier - lVorume aoon Re@@ry rTD DTw^ 0 20 + OTW)

Purging And Sampling Data Sheet

(s311!

s"moremerbo D>oB:  -  Grdr "ncPd \Fa- to -o  tY l  Po '  o r le

D1.N at'anak. 93.'/ L

sanatetD:1r23t
AnaLvsis: sn NPco\,.ahhi{cr sd ros Ec pts 2omrHNo3@V{cbic'd DsoNd[9]e!

Volume remolei El

conlluence Environmental. Inc



Date @edo.: ,lddv r.\L Site: RioAqom ilininq, Lisbon, UT

DIWt q.7'/ L rotal De t *? ,DG&

Weather Conditions: arr I

Puroe method: 3 5clilfsune
Mul_tr_D-l]iEi;o&

30%RecoveryrTD-OTWXO.20+ DTD DTW X [ ru  lo ie r=  1Vo ume

Purging And Sampling Data Sheet

2ot 7 / 2ca 'EIz"
/ .  ) . 3 2-L ,J.it

qd/ z J ,,o27 "' L '1 . / , ; t fr /J.v
qoJ 7 . i t 3 t  r - / .2

/D32t / . L qt.h

q/3 / / .4 7.) q (,L /b/ E?s
4tt //.t 7 Z 5 J.L R ',t

qt9 //.f /.2L7 5 qJ6

97 ,t/.f 7 L 2LL h , Z c3?t

/  1 . 7 s' ,3 ?t
he' t , 2 L _19 O.7r
w { . t l2- Bt{

rora vorume remo€d. /1,.tL lqar/ Lr

s"morpmerrod: D.pBa.e xro', ** zr?iriilq e pot o'n"

ow a.,. o" ?39{

Anatsis: smdNP@t AkroiMcr.so4.rDsEc.oH,-!94!!l3-!9!iEgj!e4:9r$!HM# -

Eauionenl blank lo @

VoLufre €moved:

conf luence Environhental, Inc



Purging And Sampling Data Sheet

cri€nt: rvlonlaohery a Assoclales

Date Feu,: zrl,(dv-!. ' r- oj!!r84, alqom Minrnq L sbon, ur

39L r"t"rp'tw: /3Za r.tatDeptft > (..oo

weather conditions: add /

Pomp depth/ inraket /12ar Multipli€rs: oq
D OTWXMurLiDrie' = l Vorume 30% R€.overy lTo - DTWr020+ D

Toralvdrume rcmoved /1".7L lqa tL

SamD e frelhod: DisoBailer Hvd€sleeve

pra l v r i r '  s61 r \oN t  ^u 'n . r_G ro  .L !  o  0 '  l l q1d_ed  teo  Drowveu ts

Volufre.enov€d:

confluence Environm€ntalr Inc



Purging And Sampling Data Sheet

1vo,ufre= lL x 3 - 2t1

sampler: JKernt-EtrivaF) Client: Monlo onea & Assocra res

Date @@du.: <?J rr.Vrt r- Site: RLaAgoh M i nq Lisbon UT

weathercondi r ions:  ze4/ sanotet sktnaruf6a, - ?- t,
w€fldian !a. f r !.1D" .,^., ",*, n t- i"".'".RZ-""

Pump depth/ intake: '

(TD DTWXMuldolier= l Volume 30% RMved ITD. DTW r 0.20 + D

aot,=-143'/

-.(/.a*n^""^*"a 2tQ loar/ L

Samd€ melhod D's! Ba'ler Hldraeleele N

or..n a- ', 43.2o

Confluence Environmentalr Inc



Purging And Sampting Data Sheet

sampter; .r r.ans 6frFD Client: Monlddm€fl a Ass..i:rcs

Site: RoArqom Mnjnq L'sb.n UT

)43Srherconditions: /,4,/d/,,^

\!te!!diam'+ t ! ! q,?)dh", Drw: 5JJG Torat Deprn /qzLta
Purse  equ ip :  es .  d rm:
dErbde. teioi barer os* Tubinq: opl
Purqe merhod: r. G "J" m
Pump deprh/ intake:,/r// MtrlLiplieE
(TD DIWX lrulrplief= I Volume 30% Recovery (TD - OIWX 0 20 + DTl,g

Tofal volum€ remor€d - lqat I L

SamDe mehod Dieosailer a N*Tub io En. Pod olhei

DrryarsamDe /tJ l<-samDle rme Eqf

samob D a,z3]
A4ar'-< 6.-'p_ j!qrll!!rF,r.o kd D" oft{{46

volume.emoved

confluence Environmental, Inc



Purging And Sampling Data Sheet

crient: Mo ntoom€ fr & Associares,".,.(;>
wenrp: t*'^' l*'" "-*'.,,, ar-^i,' I si.., n'o"oonr.rnno rouon ur
Weatherconditionsr (z>al

werr diao ua. '. r r ..aG}fr", Drwt /533G rorat Deorfi /nLk'
P, . , " . q , r@* , " .

Purqe method: 3-s cxe vo lme 6;;ffi
PumpdepLh/  in tdke : / r ,  Mu l t iF l ie iS :  .  0 !  .  .p  . . , .

ffiurr

3\ 3t2 9 t ) (
nlat / ) ^ t . L . ta i^-3 I /zi

/,/t L lcJt G 3  L , ( /27

ttb- /2,t 7 7./ /29

/7 1. G
L

L.C

11r I b,\ 3<)3G 4u /  3 l ,:s/./L

tq)1 / 1 . b Jd} t- t2.pa
/2.e , . '? 5 aql

/ . , ) 53q t
t 4 ) ) A C //2
/vJ.. )3,1? r , .1  | -L A:ba l//. i1E]]-)
o'o*a a*a.' ves ffi6) | L 2.t L laat t Lt

Samole m€lhod: Disp Bailer Hyd6sleeve1116r,o-;oca
D1 N atsanpte: /ga-].J 7

Adalysis {omrNPF arriii cll91.

Eau'omenl banl lD @ |F re  d  bank  lD  @

Pre puGe 0o
Posipd'aeORP:

contluence Environmental, rn.



Purging And Sampling Data Sheet
2

sampler: J Kemt BdG;) Client: Monloomen d A5s* ates

D a t € @ D { d ' l : a L . \ r L \ L Si te :  RoA lqomMnnq  LFbon .  UT

Weather Conditions: a7z (

w€ll diam: va r r r a"loo*si

sanptet sisnarwe, tL-?- :>- - - -  -
Drwt 6))e r.t.t Depth: /?l|-

Purqe method: . c" 
"v"''^".4;;F.->

ITO-DTWXMi io l ie ,=  I  vo lune lA00.6Reco.e f r  ITD D ln /x020 '  D

LIJI b ? ?'3- / 2 \< a?/ /a7

1. , ,
-17/l

f /3 2v D.7/
t lL u.9 of,t u3

t3 tj t . .9 1/ /tL /t553

G9 24/ tu, /9.(,1

)r,7 /1,.75L Loj
/.? 2t /,.9 %sl La-9 q 3

l 3 . b )o9 r0L tsL

t<o) r3.9 I Lcl 30LJ tqL l0L q L

t 3 A - ' , tt /tt LIL 91
G 9 3d.l' I 0z /5t,

ou""'ra"*"n ves Clo2 rqb *!!!! !c!re!cl,4l-!---l9el llr

a","*.o*0, O-* * 
"*."*K

N€W TUbiD)

.anate /f>. t7

b23'/
d r : . , . . .  m 1 ^ P 6 '  r ! ' i n c ' - @ .  L -  d  5 o  i r q l o  l 9 ) _ !

Eou'Dmenlblank lD @ Feld blaok rp @ _

confluence Environmental, hc



Purging And Sampling Data Sheet

qrient. Modtqomery &associar€s

Date o6ddr.rr D2l\i b r 2r 11, St te :  F ioAq lmMnns LBb.n ,  L rT

!!&4herconditions: C4-l
wel ld iam.  Va.  r .  2  ] .  4 .  Aoh. , , DIW: /53)G
Purue equrp:@)"

M u l t i p l i e B :  . . .  0  q  ?  o e  . . - 0 1  . .  ! . ,  . - , 0 ,  o @

l vatune= bl x sa%=JLLo 7

./O{ Lo. t t

llvdraseeve NewTubino En Pon Oher:

arw a* a" ts:;75 / >lt :X

Volumeremoved ml

confluence Environmentar, Inc



site: R oArqom M nlnq Lrsbon. ur

Dfw: /x)tt rorat Deo-rfi /)-q,a

weather cond itions: CD

wel ld ian  vd  r  r  344d ose

30% Recovetu iTo - DT^X 0.20 + D

Purging And Sampling Data Sheet

Purge  equ ip :  Es .dan :  Bbdder

Purqe method:

Toblvolume rcmoved. '_ lqar/ L

srmene$d DI5o Br'r€, .-Hr';;;> !* 
""'s 

crrPo ok.

Dr'tt at sanate ,4u -5-

conflu€nc€ Environmental, Inc



Purging And Sampling Data Sheet

rob t :  r r5o  lsa-o te . ,  r /enr '€ -M/ r , - ,  l c l ien t :  vo  iqo le^  aasrd !es

werro: 2t ' r  l*"  "* . ' , , ,  - i , .  ' i i  |  $ i te:  RioAqonNr'  'q,  tsbol ul

weather Conditpns: aLr / sanotet siq6tuefVa , z--/

welrdiam:va" '' r 
"lQr ",'"',rf)

D'rwt //b Z)s-1orat Depr6-,/ 21.r
Purseequ ip :4s  dd_  \

Tubing. oo:

pumD deoth/ intak€: /2a l{!fiiFaiT.".
30%Re.o le to lT0  DTW^020 |O

@h

L,.9 1)-L r9?
631 / t 3 - .9 2 .

6tl .ttt77 22 J.4l -:.! /3L

631 / zL ,r?71 /tt

, 2 , 2 u .7 //'tz /(.
(93 /2 ,1 //rbt /5 -l t1_ ',/r&

or*-....._r""*p 
"es 

6a-) 'd azl gelllL

<-mncmerhm D'ro Baite, Hr'o?sle"," ds Lotr L?r Po't orr4

eJLl:- .N atsanale //@ 76

t",.*,"*"*,**;;c- )

Post ourae oo:
EouDmenlblanl lD @

" . " , . " - , "  " ' , )  / 9 . .  23 t - {

corfluence Environment.l, lnc



sadDler: J \-n< a6fr;;-e lclient: Monaotrea3Asso,idles

werr t? l - /  lDate Dm..o. . , :J /&/  z? )  |  $ i te :  R 'o .qorMnnq.  uoor . r l

Weather Conditions: <t-tr / Samgl er Si 9 n al!rc|'>- ?*

wel ld i rm.La r ,  ,  .  {  a . . (a- ' )  lDrw:  / /COt Tot . l  Depth: ,  ) - . , .
Purse equiP<l::o9tl

Tubinqi oD:
Puroe method: (t' osa->'
PumDdeoth /  in taEa-  l l l u lL io l ie .s ,  .  

" '
\TD . DTW ) lvl I D e' - i vo -Te ls0orFp'oFar D D wX0z0 O1')

Purging And Sampling Daita Sheet

= zLf aa'h=-IJLUt/-l

rorar lorume remoYed 1-.,7 (sar/L

samDrefrerhodr olsp B:i er Hyd€sleeve Newrub!LE!-89li lq!!!!

Saoor€ time: ./ aZi4

Etuomlbta"r D/.1 @ /t)/f

confluence Envjronm€ntal, rn.



Siter RoAlqom Mininq Lisbon, uT

Samolet Siqnatnte*--,4

Dlwt /7D.47 fo\al

Pur9e equip: Ls . diar
ond H> ) fubinq:

wet | f ,VL3

Puroe method:
Mul t iD l i e rs :  t  - .&

TD DTw x Mull'olier= I Vo ume

Purging And SamPling Daita Sheet

rorar !o ume remoled - (qa /L

SamDe method Disoaaibr NeTub nq En Pol Othel

Dlw at*nate -/ /u L)7

AnaLvss :  dnNP@V.@
sanateo /2)-sL

confluence Environmental, Inc



Purging And Sampling Data SheFt

ltite: RoArqomMninq LBb.n. UTweu ru 2L 3
WearherConditionst h Aa4

Dtwt  t1o. ( \7  ro ta l  Depth:  , /13, . \
Puree eq uir-q-;mi\

Tubino: oD:

30% Relo len lTD-DnryX0.20+ D

/ 7 . b l r , uf9 / ,LL 7 2t

t 2 , l !"9 a/(o

b3 /)^u t,'9 //{54 /a 3.t . t 41 tp.70

et /Lb ,"9 ':9

q9 | , . t I hl3 a
t".9 um3 7 A.LL /L

t<D M' { e 1 L 3 9 {

o d rerr deMIe4 IEg !!q , rob vorume,emoved lr.lL larr/ Lr

samorerehod D<pBa d Fyd'!...v" (fi ];.b-ta En Po'L otr_

srry-c!::4ds Ds-la-
sanor"ro, rz),S3 L.o - ,"o,r"u h,o* or* - ,

@

Volume rcmoved

confluence Envircnmenta l. In.



Purging And Sampling Data Sheet

client: Monloomery A Associares

Date @@cbq: a'lJrvr{.rl Site: RioAgom [1n ns, LFbon UT

sanotet Siqnatuie6, - ,/. , -=

d ! 0 b : e r r e n o i b . i e r j t b 4 Tub ina :  oo

ultiDli€rs: 0!

TO - oTWX Mulliolier = l Volume 30% Recovefr (TD DTWX020+D

I vo une = _l:L x =..,11 lrot" curse; aar"=.DLo7)

t'/! tt

sdn olcmerood. D,ptu - Hydr:s ee e &,lubn q) E I Po' orre'

Aia r ' soa D' :!! a1r9-P9 k

Vo ume removed:

Conf luence Environmentalr Inc



Purging And Sampling Daita Sheet

Cli€ne Monloometo & assodlates

w€l l ID :  RL-q  lDate@Rrn:  o \ r . -  ) . ,  \ site: RoAlqom Mininq. L sb.n, UT

weather conditionsr {\\hL j[ ] s a net er si a n a tur et -l///

.,,#;^".
Purqe equip: Es

Tubinq: oo:

Pumo deDth /  in tdke :  -  I !u lL iD l ieB: r
ITD . oTw X Mullillier= 1 Volum€ 30% Re.o!e0lTD DTwx 0 20+ DTW

Toralvoluoe rcmoved: - (qar/ L

sTubna Er1. Pon Oth€.sanore merhod oiso Bailer

DTWarsaf ro re  l s l ,9 t

Anarvsis: sn NPeory Akhi,o s@.ro!l!r! :4@!r!l !!!!HM#

confluence Environmental, rnc



Purging And Sampling Data Sheet

Sampl€r: J herns Aalvere Client: Montqomery S Aseoc'ales

Dateomdo  a :  d r ro r , -  L r Site: RioAaofr [,t n nq. LFbon. LJT

Purqe mpthod: ,5ca ,  b rure- i r f i i l s - iE>r ' .1a td  obq
Pump deDth/ intake: rs? lMiiiEii;*;".

G'+,

7 7 8 . , s s

'7.L 1 , X r5c.8 t

t L ,a I tL. rL

5 , 5

15.  \ s-Lb-

- . 1 8 L | l . ]

r .5

o'o *.rr"""t",, ves Cruo-/ T1"1" " , . " - . " " "d  q  l  (qa@

Sefro e method Diso Bailer r*"'*" Ami .a-trt--p,L
Samolelimer lq3o l5c 3 t-

1,"0. .**,,.0'

@

Volume removed

conf luence Environmentalr Inc



Purging And Sampling Data Sheet

samDrer: J Kehs B Mvers Client: Monkomefl & Assocrares

lij!9iR'oAsomMnns Lisbon uT

!!&!!her conditions: Lr -,i.

Pump d€pth /  in tak€ :  ra l  Mu l t iDr ie rs : ,
(TO . DTW X JvluLl orL{ = 1 Vo ume 30% Recovery iTD - OlWX 020 + DTW

6 3

30%= 1@lZ

samoLemehod. DEoBailer Hvd€sleeve

Analvsis 5mnrNP@t drnlyc.so4 ros.Ec pH rsnrNo3F ae6nF€d-Dt$t&{daB

Duorrcal€ Lo. 6L95 € l5ro

vorume removed:

'i(

confluence Envirormental, rnc



Purging And Sampling Data Sheet

client M ontqomen a Assa.iales

rsite: RoAlsom Minino. Lisbon. uT

DTW: tS 1 AJ Total DeDth:

Weather conditions: (lA1

wel ld ia l l l  u r  r  r  r /gd  oss .  5 r '
Purge equip: Es

Tubina:  oo.

oTWX Mullolie.= 1 Volume -

Oid se dsalel, YES No

A n c l ? e ' s  . d  r 0  ' r r \ o r @ / + o  r A t u  o s o t r e s t h

conf lu€nc€ Environmental. b.



Pu19ing And Sampling Data Sheet

Client: Monlqom€ry a Assoc'ates

sate: RioAqomMinnq, Lisbon UT

DTw:  r5 l  r ra  TobrDeprh :  146 oCW€lldiam:var---€ a 6. oth{l

Purqe method: 'scJ* vorume
Multipliers: .- o &

DTWX Mulliolier = 1 volume 30el Re@verylTD. DTW X 0 20 + O

60ir o"r!)

1 2 , a :'7.1

tz.3

/ , 3

3 . 7

r z ,5 6 5 5 ' 1

r 7 . 5 A,J 6.1

,l! I ] ( 3 t 7 . L 9 , 2  ? 55.J

Did werrdemle, YEs Qo) rora vorume removed 7 I (aar(L)

samole delhod: Diso B€i er w"*** f*"r"i) * *n
Dnva tsaml le  I5 l  , o

Numbe, ot bo( e4i)
a n a l v . i s .  p  0 '  h N o t d t ' " 6 . e ' d  D ' o w v ' b

EouiomedblanklD @

conf luence Environmentalr In.



Purging And Sampling Data Sheet

30% R<oveN fiO - Dla/r'X

I vorume = 31 r )

Client: M oo toomen & Asso.rales

Sit€: Rio Arqom Mnmq, L6bon. UT

DTW: ts ,  LJ  Tora lDepth :  )Br  oO
Purse cqui(-F dan,a tg"@q tu,

Weather conditions: P^

Tola vo ume remov€d: lo

Drr^/ al samole l<Lro

c,pr 6 nr fN9l@tr aaB iEcd _ Dsote ueb6

Samolemelhod. 0eoBa er Hvdras eeve

confluence Environmental/ Inc



wel l  Ip :  (L-  6
w€dhscondrfios: P-.

w 4 ! ! i a n ' 4 r . r

Pump depth/ intake: _--

Purging And Sampling Data Sheet

om M,n,noj L'sbon UI

Purqe equip: Es. d,am BJdder

Purqe  ne rhod :  r . e r ! " t o run "  q , -o

30va RMrery (TD . DTW )i--26;D

M u l t i p l i e r s :  '  = 0 . . .  r = 0  6  j , 0 . ,  - = 0 r  , 1 d

qiqt4en deMrea yEs (No

conf Iuence Envircnm€ntalr rn.



Purging And Sampling Data Sheet

gampler: I Kerns BMve6 Client: Mon tqome N & Assocrales

lllell ID: RL €, lDatepF"r'r: 5 e: Ri.A..m M n n. r Fsd Ir

wearher co!drtions: tli{, a l"_.,{ samater Sisnaturet t/-t7t -
| -

Purse equip: Es dran, z"\ ad

Pump deprh /  in take :  r? .  t  l l . tu l r ip t ie rs :  . .  oe
aID DTw X liu dpl]er= l Volume 307q Rovery ITO - DTW X 0 20 a D

rolar vo ume removed q . o

samo€ method D'sp Barler Hydrq5l99!

c. so4 Tos.Ec pH 40n!!99

3 ; q.o (Tola Purse) 3o%= Grll

t , 3 l

Confluence Environm€ntal, Inc



Purging And Sampling Data Sheet

sampler: Jhere B1ye6 lclicnt: l onrqomery 3 A--m "rs
we l l  ID :  RL-6  lDate@md' ,n :  o , ,vov?, ,1 site: RioAaomMnoo Lisbon UT

sampler siqna ture: -t/t4za--weather conditions: P.-ril -.L,^,1,

well diam: ta' . 
" "61' 

.,t;,
rurse equip:(*. a"''r'fu *4.

purqe m€thod: ..sc." ,"r,." C-H -"+";) ..*-"". 
",'",

Pump depth/ intake: r?,< lMultipliers:r-.i! r-06 j-0.,_r=9!:__::rg s:t!z E!!4

(!rt)

\1,4

r l  L1 Za?S
<9.1+

r i l

r l .  J

I 9  L L35

rll
z ? 5

I
id*n&@h, 'Fs rno) i.5 l oar1or
:
satrolercrrd: DspBi - Fvdr:'ee,ea N"^ Tub'fq I L/t Pon orre

orr^/ ar sadpre /E.15

s!adclq---6.L] s- [uo: en",qv t N,.b. d bs!]6t)

Ana lvs i r '  5mdNPF.A [ t !g!!l9t-I9!lq

volome @mov€d: ml

lvotume= - x -= - (roiatPurse)

conf luen.e Environmental. Inc



Purging And Sampling Data Sheet

Date Fmdo,): alv/lr\1 Site: F'oAlsom [,linino, L6bon. UT

DTw: /l,6;_)c rotat D

Tubinq: oD

weather condttions: Cac, {
Well diam !{.

Purge method:
Mul t ip l ie rs : . .  on

To. DTWX Mulriorier = r vorum,c 30% Recoven lT0-Ol rX0.20r  D

Tota vo ume remored: -- ($l/L

Samole nelhod: DisD Baller NewTub'no En Pon Olhei

DTWar Eamor€ ,/cs lo

6  c c . . -  7  0 l r  l r l r F , 1 . o  E d . p .  o k d k l k

vorume removed ml

confl uence Environnentat tn.



Purging And Sampling Data Sheet

Client: Monlo omery & Ass@iaiesJ K","(G-;;)
wertD: l .u /  lo*."-*" , ,  a-*-rr  |  

"n. ,  
a 'o^,*.rn*.o*n u,

weather Cond itions: rl?,&

wertdiam. va" '. ,. ,. .. 
". ",".1F)

Drwt /Lt], rorat D.o\h. /fa @
Purs€€quietE:aEh: did,

Lubins: oD, 661 edctd NA
purq€ method:  ' -c . , "  - .4- ! -b" . ;>r .  *  , . " " ,
.,unp deprh/ intake: /2-' MuriiDrieE-r*
(TD - DTW X M0rriorier: 1 Vorune 30% R€covery{ID DTWX0.20+D

6s4E'

/bcq 5/ .)l z /at7e

t)L< t 3 l 7 , 1 l).(. a'1 1..11 2 8 .r7

1. /)J

l 7 ' l l / 34 /Ll7 2:7 C t t 2 9
'7. / t)!9 z? L9 97

t1t1
-7./ /)Jq 3o 7-9

/5,1 r2t 7 L a4r ?,9

Dd we d*arer YEs (io-) Tora vo ume remov€d: a.4c \pall t)

Samole merhod. D'sp BsLl€t Hydraseeve -;;i;A s lrpl l
Df!_4:?!@-!.t]Y-

Ai.rvsis s@ nr Np F - ̂ ndmd c . so4 rps. Ec oH ,s m fNo!-p9!-lr!4 !&E!j-!E99!el!lrl,
Eou omenLbanr  lD  @

volum€.emoved ml

conrluence Environmentat In.



Clienh Montoomery &Associal€s

Site: RoArqom Jvtrnino. L sbon, UTDate lo*rD:43\!dv zd\\

WeatherConditions: t/r,/Ah,\

ofwt /at34 rorar
nuree equix6@ oaa.
well diam: t4'

PumD deDth / inta-Fe--724/

Purging And Sampting Data Sheet

l vo ume=.3s:y' X 3 = ./6.".a (ror.r p(se)

:5',./

5-

rorarvorume remoled /d7 lqa rL

samoememod oisoaaibr Hyd€sleeve( NewTubitt Eri-ss4 QlI9!

Dr,N arsan te. //2 >'/samorer'me 1316

Andtrsis . r- . 0i !!91Nry1ed F4 o odveb3

conf lu€nce E.vironmehtalr In.



Client: MonloomeN & Assft:les

site: RioAlaomMnino Lisbon. UT

DTw:  l11qo Tota lDepth :  t , r l  o
Purge equtp: Es 

-i:*r€ 
tulriEArDspralemeot Ext. sysEn

Tubinq: oD.
Purqe method:
Pump depth/ int.ke: t -\1 (
(To- DTW X Murr'orier = r voLume

Purging And Sampling Data Sheet

l:1(rotarPmse) 30,,6= -

ToLal vo ume removen - (aa t t

NryTub,no Etl Porl Other:

Dllt at samp e. \11qd

Oidwe dwatep YEs No

Samole meihod. Diso Baile

anarvsis:

DuDr'€relD: /-r r.1 e- llsJ

conf lu€n.e Environmental, Inc



Purging Anct Sampling Data Sheet

clientt fi,]oniOomery & Assoclates
Site: RbArqom M'ni.q, Lsbon. UT

wel l ID :c i /  T -

H A o  r o r a r p e p r h : r r
Psge equFila.jitL?, &o
{eo. q F%ne'a od.. rubinq: oo /-v.i r+.,kj r:r

Mrrc/b+no,jE.rGdDi ootr:
r ' l u r t i p r i eB :  r  0 .0 .  0 . .  a ! , . - - . 6  r - , q .  . -  . .  _ : . . . . .

@") "@'o

l o

) 1

1 . L

3 .5- ,:97,1

,^ - o V

pid we dsden YEs a'id) Tola vo ume removed. 6 I (q:r/cj)
Samolemelhod DisDBaler

DTWat empre r r f ,a l

. @ 1 r ! o m t  a r J r s c . s o 4  r D s . F c p r  . 0 '  h N o , F r r "

Equipmenl blank lD @

Confluence Ervironmental, Inc



Purging And Sampling Data Sheet

Datep@qdtrr: .f,^o, 70l Site: Rio A oqn M n nq L'sb.n UT

:!s!!!!lll:-ll1__l__-:i--Ll:!12!!!L pTW:',,qd Totatpeprh: r.. -..
Furee  equrers .d rn ,  ,  } .ad
d s 9 b n e r k n o n - t r - t r d € r ] I!!i!e: oD: aN€w) D€drcdd NA

M u l t i o l i c r s :  , o o  . . o b  . . o .  { - o "

well di.m. ra. r 2. r.

TD. DTW I MUIIDI'ET = ] VOIUME 30% Re.overy tTD - DTWX 0.20 + ri

3

roLalvoume remoled 3i arqa DL
Samole defiod. Dso Baler Hvdraseev

0n4alsamole I ls o(]

Equipmenr brank ro 6Le6@ l+-\

confl uence Environmental, In.



Purging And Sampling Data Sheet

Sampler: J Kerns E Mrets Client: l onloomer &AswaLes

site: RoArqom M'nha. L tbon. UI

w€ather condjtions: Gl . rr - . f.U lsanpter sianarvet ta, .,?a-

,^ ' ' ,."', 
",,.,,.:.

-_ .+_7 - -

I  l t . 3Y  To ta l  Dep th :  , ?L  d r )
Purge equip: Es. diam:
dtsobder reidi sier os*: Tlbinq: op;
P u . q e  m e t h o d :  . c . " v o . , "  " ( ! . b " q o d  E , . : - , o  o r h f l
Pump depth /  in take :  r r7 l  Mu l t ip l ie r :a , . *  l=or

30% Re.o le ry iTD.DTW)(0 .20+ D

Tora vo ume removed. - (aattt

NewTub'no En. Pod Olher

Did {elldMLer? YEs /No

\or pot !tib"d on$trdt! 'B

contluen(e Environment.lr In.



Purging And Sampling Data Sheet

Lcli€nt: l onrqonery 3 Ass ires

wenID:  l r .A  \  lDate ,Dmr0. / :  , l ^ . / r -  'L  I  r j i te :  P 'odaonMnr  l rbo l  u l

weath€r Condi t ions:  \ - " , ,  -  nr . . )C samDf er siqnature: z/ZvZ-

welldiam t4' 1'laj:4' 6" o!se( .a, DTW: l3 t  a? Tota l  Depth:  r  i r .co
Purge equip:Gs dhm:!" !ad

sth.., Tubinq: op'
Purqe method: -5c-ehb^e rr{i-;G\ ',,,'i-<q
pumD deDrh/  inL.ke:  r rq  lMr ld t lc* , ; "
r ro-  orwx vr  r rer  _ rvo . r"  130%oe-o.ear D Drw{020'o- \9

HA G"@

8 l 5 . 6

6 l +.51

5 . 1 2 . 3

5 . 1 :t9.L
j . t r 5.tr

5 , t ..11_!E3 2 6

D d well dMie? YES llol [rt"r""r"'. '"."""a s.s r",rd

samDremelhod oispBarer U!9gee!q 6ii"i) en ""n o**
Sampe time: cYi rt 01W al 9amPl€ l-*. l I

Number or bott e<t

Eouiomenl blank lD @
P€ pq99 aq

Volumeremoved ml

confluence Environm€ntal, rn.



Purging And Sampling Data Sheet

Sampler: J Kerns BMv€ts Client: Monlqom€ry & Assodiates

wel rD: lJ'65 Dateroolrd,r: 01!.1,2^,t gite: RioAAom M n na L6bon. UT

w€ather cond'tions: -"" - k,s,- lsa4ptersigoaturet 4z7a^

".. ,,,*--. .. :. ","/-:- l;'*, ,:."" Totar Deprh: l72.oo
P".seequip:erg5}'sd".. ;-**.".
dbo6sibr rionbner,,s!+ Tubtng:

tostrc !9tso&emmt E{.syrEd
oD, .-n;) Dd-kd NA

Purqe me!hod: !.5G* b,,., Mt./b"-F""
Pump depth /  tn take :  ,$  "  lMut t ip t ie r r : .  0 '
(TD DTWXMulliplier=i Volume Cq% R€cove'] (rD Drwx0.20+DrW

Tolalyorume emoven: lll ((q4/L

S:mD e method DisoBailer HvdEsreeve

/osJ

0n r !9: @h aaflrd D.sN4/tu6

conf luen.e Environmental, Inc



Purging And Sampling Data Sheet

s"-p'"., J K","".6;D client rvlonlqomery & Associales

D?9(ffi d1r att a;7/,)! V ?i t L site: R'oarqqo [,rhhg, L sbon, uT

s u n pte t s,qnutG;z...-
welldian r{ | r r.Zaa6. oud st!!i /tl, ru i,.tdG. z-r.-
Po.se €quip: 6
d6r biq teioi bdb obel Tubing: oD:
Purqe method: r s Gse vd!m" drrotrer Fow ..,,; *;ia5
P!6odeprh/ intate /7L' i^rurtipriere:r-.e 

"""," 
..,",, ..-".;-;

{ rp-o-wxMLrpe rvorre l307oRa^oFa.rD-D-w^0.20 Drwi

86-- ?,j?- a / .7 t /3/

DLd wen de*,e,-" YEs aid ToL vo ume,emoved. "r'/a_s (qat/ L)

Samolemelhod. 0spBairer G-w., ""Gt 
r., r'mq

samo€uhq 8Sr DTw ztsanore //b.?t)

ms Ec, oN sonr$o3@tf€di

Eou omentblank O @

volumercmoved ml

conf luen.e Environm€ntal, I.c



Purging And Sampling Data Sheet

sampter: .r xem<-6iGD Cli€nt: MonGomery Atusd ales

Date otu.ot a7/Jl\fzd t'L gjlqi RioAlqom Minina Lisbon. UT

weatherConditions: (r>al sampter stqnarutel:: *- ' -'t'

ryc!-!EE-r!-!.16+ lrL )orw, /fu t(" r"tur o"pr{, ?ot.s

r,uinq, oo ,<D oa-.a u
Purseequip:a{@ BdGr pad

Pump depth/ intake: /74, lMultipil*s: ..- . e
(TD-OTWXMurliprier= 1 Vorum€ 30% Re.overy(Io- DTWX020+ DTW]

9os- ZJ /3 7t 27 ./aD / . 2 / ? /3/

9ob /Jb/ 2,4 / , t /3a
7// / l l /a,r. 7 t . 5 n?
qll 7 t 13t7 G / . { /29
ql7 z 1 /37t 1z _t- /29 /n/6

Dd re||de@ler? YEs aNorj Toratvotume redoved: 6L (gat/ L)

aT'tu.r"" at /'/7/a
sanate tD L>8'a
Anavslt 5dn NP@! au niy.cr 6!4

EoupmenLbran l  lD  @

volume €moved.

Conrluence Environmental, hc



Purging And Sampling Data Sheet

)ob*: r3s0 lsampter: l<-f €i!lia.- lctienr: Morqor e-y s as ond+

*"t to,Zo n- lou","*".,, n.o,z-a | ,rr", * ,* *.,,o. '*. -
s. *ot", sig n utu:,G--,'t 

--t-weather conditions: Cz- /

wel.liam a | ) . (o6. a.ne. lorw, t , 2,c l"r.t 
""r(1nrz,rl 

t

rubinq: oo: 6;) Ddiaed NA
purqe netnoa: -rcciftin"
Pump depti/ inr:ie.7-zdtlMuttipli€rs: oq
t ro  Drwv Mir  prer  -  l  vor rne l8ovqRMrery ' lD-Drwr020 DnM

tuts6n

c33 / 2 . 3 Z J 5 ? 37.t t . Z /2, /4r6)
/L3 7.J / a9t" t 3

,&
Qtl /z.) 7.) r 1?t // + / /7. f /.o //b /? t

Dd welldsater? YEs a-No) Tora vo ume €mov€d: // 2. f E j t tl

Samolemelbod DisDBaller
" ' * ; f f iEnPo.o ,he ,

srmoLe lme /Od<) Dl1vaEamoe /t 5'

anaLvss
@

Volum€ emovedl

t v.,tme = 37.1L \ ,L= J!L:: \rda pu'r,a

confluence Environmentat I



Purging And Sampling Data Sheet

lampler: J herns BMvets ELig4t: Monlqomerv e A$ooal€s
Date b@"rD): ./.^.,v rJri Stter R0Aqom Mn nc, Lilbon. UI

weather conditionsr a,../ [\- - t-,_ lsdmpter siqnature: ,/ ,,.-
Wel ld ia tn  va .  I qlw: i r  r .q r fo ta r  D€pth :  t ! , \ . , t
P l rse  equ ip :  €s .d rah :
dtssbaer €ioi baier oih* Tubjnq: op Ne,1 DdGEd NA
Purqe  me thod :  r r cevo . re  " .ob { , ro "  r , . . e -o .  o rh * .
Pump depth /  in tak€ :  .  Muh ip t ie rs : ,
(TD DTw X Mullip i$: 1 volume 30% Re.overy (TD - Dlrv Y 0 20 + DT!^,l

DLdren deMlea YEs No

S.mole melhod. oiso B.iei New Tub no Exr Poat Olh€.

oTWars :mDre:  /J ,54

Ptlv<'<

vorum€ removed ml

Confluence Environmental, Inc



Purging And Sampling Data Sheet

robd: r)50 ls"-pr.,' J *".{-6;;) 1."""" r""'."'.^ 
"^*.".

weurtllLu h / lpare,",^ ., :U?^A,/, tz siter o o Atqor v, nno | <@n. L .

weathercondi t ions: , . "h, ,n, t su^pter stqnaGZ --,?, :,2
welldi.m r{ , , 

"(7s" 
.,n.,, ",*,t=g6;;;K;-

Pump depth/ intake: /4 (" lMuliiprieta-ie.* 
"*( D  D r w r M ' p e - I V o l n e  l 3 o q o P M r e r y  T O - D T W ) 0 / 0  D T w )

@.;, (^ao
a2/ / . ) . ./.f

2../L ./t (.) /5t37

ll.) E9 Lb 6J<r 3 u L

/ 27 ,371 8// 6A

ubbL 631 a/, t .3 ftJ

1 ^ 1 ,7a a . / ,7 6/

7 A at7/-/ 73/ 4 J /irE I

,t't- / 4 6 )!-106 _! Lu t .

o,a*rra"*ar tes 1_No) Tore vorrme €moved: ,:u.- lgattL)

Samolemethod: Dspaaler Hyd€s€€vd NewTubind Exl. Pon Othe'

A!E!!!E] --@ !r!!-!rr! 4!r 9!
Eauiomenl blank lD @
Duoricate Lo:

lo5' E. oH ?5onHN

lF  ed  b lank  lD  @
lo."-" """ no Posrouroeoo.

lPre odoeoRP: Postpuroe oRP:

vo ume r€moved ml

confluence Environmental, Idc



Purging An.l  Sampling Data Sheet

s"mpre., I r<em<5iGD qiellh lronisonery &associates
pate rq6daq: Z(dVe2! I r stte: RFAaom Mrnq, Lisbon. Ur

weatherconditions: okira sant ptet siqn ar(A--e -z

w€fldiam .. r r ' 6 d o,h.. lprw: ,t/ ,. ,"ot *fri^
Purse equip(6:da;:

rubinc: oo. .-i&-) Ddered NA
Furqe meftog:/zr 5 c4* voru.i} H'.'4osros !\haon o' Fl

-0 - DTWX Mr io e I Volune 130". Psver .TO - OTw) o 20: DrW

Samolemelhod DsoBa er NYdEsleev

"?f#iYts''
Anavsr ec pF aDd \oiMll tjlrkoi@

D@eletD (o/hl e r\'.)

Volumeremoved: ml

so%= /53J.

contluen.e Environment.l, Inc



Purging And Sampling Data Sheet

s.mpler: JKemq BMyeB lcli€nt: Monlqomery & Assiates

Wel l l p :  d ,  rp ,  lDa te  ooF0r  :  pa^o r ' 2o ,L  S i te :  ooA too t r  V ' lT .  Lsmn L_

weather condir ions: n' , ({- -a.,.7^ lsampler siqnd rwet ,tz4_
werldiam: v4. r ," 3.aDo" oth*:
Purge equip: Es

Purqe method:
Pump depth/ int.ke: - lfiulripl'ers:
(-O - DTW X Mrho 'Fr _ r Volun. lsooqPe@\ery TD.DTwr020, DT\^4

@th

Did qel dewater? Y€S.--il€-- TolaL vo ume removed - (qa /L)

su.or"naroc oi"o e,r",a1;;;Sr ^tu 'o! E r o' c,1et

N,mbe,o'b.i 6; .;\

An.lvsis:
EouromenlbanklD @ EreE !l?!!lS ---- .=-
Duala\etD 6248 e aTeo

confl uence Environnental, h.



Purging And Sampling Data Sheet

sampler: iclient: Mo"qonery3 {slonarer

DateDmdor: e/furrrr L Sit€: R'oAroom M'n'nq, L sbon. UT

wearhe. conditions: <i.^. - n,, I lsdmpter siqnarure: -12,2

srr, ig+o--r*rt o,n, '.,.,o
Puree equip, F< db.,zrr;l.dd-

-Tubinq: oD, ,@l odobd NA

Pump depth /  tn take :  , )  '  lMu l r ip l i€ rs :  roq

doj  orw x  M ' l lp le '  -  vo lu  rwxo2o'Drw

E P
6 . @

3 . 3

t t ' L , b

a3L\ t 7

D3L7

. ' t

9 7

I J L l

& ) i 8 -16r,t

6

o c 
""rr 

a*r"p r rs (loJ ts,(il)
Saholemelhod: DlspBEier Hyd'asleeve ( N€wrubnq t E"l Po''t

AnaLvsis: rN.Ec.rN 50mrHNo3F {Ed 6kE! a!!e!4!!!!s

EauiDmenrblair lD @

volume removed

conf luence Environmental, In€



Purging And Sampling Data Sheet

Client llon laomed & ,asso.'ate s

sit€: Rio Argoh [,tin'nq, LEboo, UT

welldiam 14. r 2,{ Z{)6. orh : D T W :  r ,  A  r a  T o t . l D e p t h :  r 3 : , t o

Tub inq :  oD
Puroe melhod: a.,: - vqr!

Mul t ip l ie rs : . .  oc
TD.DTWX Mull'olrer= 1 Vorum€ 30% Re.overy afo . DTW x 0 20 + D

samore nerbd D.soBa,., r..o*^ fGl *'i. ru."* ou.

Anarvsisr pH .0n tsNo3Fryielrdsed oLsH!4g!!

- t_= Zl3 ( rorarPurce)

conlluence Environmentat In.



Purging And Sampling Data Sheet

s.mpler: Jt€ms,€iiltait Client: Monraomery 3 Assoc at€s

well ID:,.,rr'-lozDBDate,DDmd!: Z?,r:?a 'L Site: RroAqom M n ns Lisbon uT
weathe! condirions Ca-o f sanoter sionatfi€

,r-.-rr "" r"t-;;RA-, r.^
Purse equipj Es. d€mi
dtobas croi baie, oths: tlbinq: oq
Purqe method: 3 s Gse&rume Mtrrc/b" flow e '"""" *"q,-' ,z}\
Puno dep\ht intakda.4' z' lm.rtipri.,., , , " ", *(TD - DTw ( Mu tp er= r Vorume 30%Rercv€ry ITD DTw^ 020 + OT\,l,1

ToL volume€nov€d: - (qal/LDd relldemref YEs ( N

Samoremethod. DEoB.ier New lubno Erl. Pon Olhei

af4 at-nate //l/(\

Numbe.orboltres 2 F f(rllLab. Enerov Labs r fi)c-
Anal,sb

vol0me removed:

conf luen.e €nvironmental. Inc



Purging And Sampling Data Sheet

Clientr Monloomen A Ass€ ates

Dare o*,,)t .aa,tavza, L slte: R o Arqom M n,no LFbon uT

welther conditions: / -ra I

Drwt,/22.Dtt -|orat Deorhi 777e
PBee equrP,<;F

Tubina: oD.

MultiDIiEE: ! -.

TD - DTW X Mu lio ier = 1 Vo ume 30%RecovenrTD DTwX0.20+D

@ n

6-.J s/tu / .  La ./^I3v

2'7b

L'77 3 rt,

77b b7 /2424

/399 3./ Gl- o L'l 56 /2r.29

/ 2.,) /37t 3f /lf-J /

/L, t /tz7 /zc,n
r 3 V f /2,/,t

1 3 . l 8 . 1 r3Lr7 2.e o.27 /)t.3\'

r33 n r]{ t 7-q /24Jt
6t j B.q /113 u - 7 L /2{3t
o'a *" a*"t"', v es (ul) r"r""t*'"*o rzu $"8 n

sanorem",rod DsDB"re' s,0.,** rffu t tp:---q*'

Analvsis: snrNl

Eqdipmenlblanr lp

7J:1,",,
?L!t!!ri-!!-9!-:9l

e, est

Iqs4d

L=

E*

"b" 
.,4c-r lN,-b* "r 

b"ir"", , r, ( 
? ,l

r f l D  @  
|

epo lPoneuqe 
Do.

lPosrourqe ORP

volume removed

Contluen.e Environmental/ Inc



iYa 2dj '

Job#: ll50 lsadDleri .l K€rns AfltEa client: lvlonlaomery a As*lates

wetlrD:!u'1ozht) lout."*-., rz,l " "'r,.:- site: RoAraofr Mrnho L sbon. UT

weatherCondi t ionsr Z-r . l sanptet sisnat!6tz?a -=

w€fldidm ra r  I  J 6.-)6- o6. l t  * , r , , . , ,  , "r . t  o.ou.a zZ Z

Tubino: oDi
purqe method: * -.. ." ,.-',b" D ,, = ' -*
Pumo d€Dth/ intake: M ultiolieB: r. '.n
rTD-OTWXMulliDlier= I Voum€ 130% RecoverylrD-OTWX020+ DTW

Purging And Sampling Data Sheet
12

I  Voume=_ X _=_ (Tora tPuqe)

lty:, bs/@

g3v 1 3 t n . t r3t3 ),3

t3. I 1314 27_

WL t t . t 6 \ r l lb 2D /t .Itu o -13 "w Jrr,lj

aq< ,3.q 6.1 i3 z9 -67 /24tls

D d wer dewabr? rEs (iio_) roer*t,." '".o*a l\Jr rnl'Gl

samore merhod: D sp Bal e, Hydr.sleeve (fi;r;;;' Exi. Porr olhe.
. -.:= Drwarsampr€ l)"iLlf

sandetD /i27t/'1.:;L Enero! Labs + AcZ Numbsotb.des 2 r';1, r 1

oA Mp"v.n*nucr sq.roqstu! gq!!! !tE!
@

Duo atetD /2L57 {2, 9)L

Volum€ €mov€d:

contluence Envircnmental, r



Purging And Sampling Data Sheet

robl: rr5o isampler: J"er.-BMet loient: Moraor "a s A*o_iar..

\ N e r  t D t / b  L L , a l D a L e D 6 , , " . , , , . , * " "  . ,  I  r u " , " . ^ * . r , - .  n * , . r t

sanoter stanar'iiiV:,,-":: -,-weatherconditions: lr'JQ{^

welf diam: va' t 
" 

tGt 
" 

.,r", ,*"""&1Vs"
P,.s" eq"ip<@ Bd&.

Purqe method: -.".;;br,nb
Pume depth/ intaTerz-:Bultipliers: oG
a t D  D | W ^ M . t o . . - t v o t , n p  l 3 o % R e - o . e 1 r t D  D W y 0 2 0 . o T W

X 3 = q! 1r.ure*,e1 aoe"=rll2 v

19n
tub6

9to tlt- e . t toa{ B -1L

tl,l- 6 1 917 1 z -72,C
/y/ /t)

9?/" € l 9Qo L rol o , l o -ba

ttkn t .--6

o,a,"rra*an tes Cno) ;.^-'* **, /49 GiL)
sample

Analvsis: o mrNP Nt. akerhirv cr,sd.

Eauipmenl blank lp @

Duoli€te 0:

"^^o. 
uz</ Sii -0,

rN Ec pH ,sonjHNo]p

lF  ed  bEnr  l0  @
lD,"-" """ no Posrouroeoo.

lPre-ourceoRP lPoslPUQeoRP:

Dr!r/dampb /JJ. Z y'

Numb*. rbors ,  +  3(e/  I

conf luence Environmentat In.



Purging And Sampling Data Sheet

SamDIer: lKens Bl/,ea lclient: lro-cor ea &Asso bts.

wel l ID :  M*  ' .  !  Date  Dm.0 . . , :  *  - r -  . ' r  I  s i te :  R 'oAhonrv 'n ra . r .dor ,J ,

wearher condi t ions:  t \ t , . ,  ' -  -  . ,1 t  lsamorer srqnatu.e,  'Z - /z-

rt\ rotlr o"ptr,,
Purse  equ ip :  Es .dram:

lubinq: oDl

Pump depth /  in tak€ :  roa .s '  lMu l t ip l ie rs :  r -oc
rT0 - OIW X [rL I o er - I Vo -me l30o/oRe-o,efl(TO-DTWXO20 DTV\4

o'd eeLLdMrer? YES No- ' - -

saao"r e.rod D'roBd,le, \r'd 4eEl \e! lr!!!!--! !94

AE!I!!g-j@ !.n!i1llr!!t!!!
Equiomenl blank lD @

Duoll€le O:

los' Ec. oH ?somrHN
Fie d blank lo @

P€ ource ORP PostPurqe ORP -

Vo ume rcmored:

confluen.e Environmentar, h.



Purging And Sampling Data Sheet

robf_i_jlll_ l!!Ep&!t iK6rr BMrea lctienr: Mdlroon ea e A"so.ial,s

w e l l I D : a , . , o \  l p a t e  p s d . o . , :  o l d , , / , . . 1  |  s  e :  R i o a a o h M r  r q , _ E b o i . J l

weather conditions: {\r,.,\f - lt.( )sdnptet siqnarutet ,Z.Z-
W€fl diam: ra. t ," r'/$ 6. o$a) 9\wt 1.a t't
Pu.se equipr/Es, d;;;i
dEp 6ie. Eion bder ds<r Tubinq: oDr Z'@) Dd sted NA

iqrge memoo: I5c.evorum6( fr'1o/ N lor E\Ld-uon o' q
Pump depth /  in take :  rm,  lMu i t ip ,aers : r "0G
-D-DnryXMrrpF rVdne lao%R€, . ry l rD DTwx020,DTvv1

ld/,'' '{@^a

7 0

, L

3 . L +.L
g .o I5  aL

3 ] L

oid welldewale, lEs ai6) rora vo ume Gdoved ? I tsat(A
'anore nerDd: D !p B. e Fyo'd'."* /G;-a E"r P.- orF"

Drwar s:dDle: 8r 8 L

.o4 ros cc p | 7{n F!9ll!!j!!I:!:]]j!j:!!el9!!

Eouromentb anklD @

voltrme removed

conf luence Environmental, Inc



Purging And Sampling Data Sheet

SamPler. J K€ms B Mvers Client: Monraomery ( Ass( ates

Date \D6d)o 4t ahh' 7 . Site: RioArqom [,tnmq, L6bon. UT

weather conditions: nJ, . (i/,,: ,r'-ll Sam pter siqnatur€ t -.1-42-

well diamr v4 r I a/Oe os..
P u r g e € q u ' p : G  d " . ; , ' d & s

rubinq: oD: aAeD D"dr.bd NA
Purq€ method: C c"-" '. ;)
Pump dep th /  i n take : ,@ '  Mu l t i p l i e6 : r  0&
(TD DTWX Murliorier = l Vorume 30% Recorery rTD - DTW X 0.20 + OTl,rl

rvoune= rs .1  ^  _L-  r t  (Tora Purge) aoq"=_9!31

?wf'

) l {  L t . & L } L

a, 6

/2.7
-7/b/

/ 3 3,21. zf.7

Ddwe dewaF (YEs ) No rotaLvo ume €moved .ss rf6'/ rt
2''. ':>-

Samole method: Disp Bailer Hyd6slede /Nw Tu6inq / Ext Por'l Olher:

,3d oTwa*-p" 15?.ay'

"",",' ,g;q*Ye
An.l,sis

Equiomenr blank lp

Duoli€l€ O:
Er!l! !!!!!lL
PIE PUlq€ DO: Posl purse DO:

volune removen ml

confl !ence Envircnmentat rn.



Purging And Sampling Data Sheet

DdrendeMGn YEsl@

su'o 
" 
'"Lr,orr-6;;;;|e]\ nva.'r"""" NeTub nq E{l. Pod Olhe.

DTWatsamo le  l o ( ,10

Analvsis:
Eau'omenl blank lD @

Volume remov€dl

conf lu€n.e Environment.l, I

Sameler: . Ker, B lvl"^ Ctient: tvor rqoh"ry a A$oqaler

w€r r ID:  M- . ,oa  lpa te .oDHq. :  o  z lo  /o ,  .  I  s i te :  RoArqomtvhhs  tsm' ,Ur

weather Condition3: A!.., 5!- samplersiqnature: -1--
welt diam: va. ' z !71\ { ,.. ro r.do.*r,, aa
Purge equip: Es
dsbkr kiod bib. dhec 6a\. Tubins: oD

Eltddbn olher: /^z.l

Pump depth/ intake: - lMultipliers: r-a*
{TD DTW Y Mur ,p r ,e r  -  VoLne eO""oqoLenr -0  oTW\0.0+Drwl



Purging An.l  Sampling Data Sheet

SamDler: Jf.dnt-A-r,lv€r- Client: MonLqom€ry A Assooares

Date tD6a,od A ln]^l)tt t- Site: RioAqomMinnq, Lisbon UT

We.ther Conditions: a-) /t/ su pte, sisnattftA,-z --.t,

weff diam r{ t I y'O 6^ ob,, i*.t o"ff,t, "-Purge equip: Es

Plno deoth/ intak.t /.)a,' lMultioliers: oo
I o oTWxMiuor'er 'vorur. 300/0 Re(o\.fr lD DTWX0)0r DTW)

9 . ' 7.. / /zt L e ,- aa )3

o,a*aro"*r"p ves <fio) rota volume remowd: - rsallll

s"mDlerehoo D<pB" e /ry1;;;;E Ne' lub.a Ea Pod oter

Drwar'moF 7t 53

Anavss: 5mn NP@!.akhMo sq,rcs Ec pN 50nrHNo3rtrt€9!1!E!:9j99!9!{4!h

EauLomenlblanl D @

Vo ume rcmov€d:

conf l(en.€ Environm€ntal. Inc



Purging And Sampling Data Sheet

.r x"'n'GiGD Cli€nt: Montaomery & r'ssociates

wett rDt4r/.<; Dzre w .q. | ,- ./a,/.Q , ) | sre: o o Arqol Mimq. L s@n, J-

weathercondi t ions:  <, to/ sanorer stqnaArQa -

w€ll diam: va '' , , (tD' .,".. Dfw: 7) >3 6fr,/3a z3
puroe eouio-s a.-,,, etaa-_ . \ - - : : /

Tubinq: oD:
Purqe method:  ' .G " . "  ' . . -< - : r -  ld  ' ,  " .  "  " "Pump deprh/ intake: /zt' MuF-paan -".
f lD .DrWX Muho| |e r -  l  VorLme B0%Re.o \en  r tD .DTWX020 '  OTn)

lL

1/f 7 . L /6 / . ) / v/ 7.t../ 7

9.3 / 7 2,/L
q . b /-73G / 7 i.(rL '77e7

q.9 z / /9y tav/

-27 /a2 Z l t i23 /b

/o,o /0?7 /7 a.L7 71't7
-7.1 //.taL a z 7

/1.3 z z /G7/ /t 9bL

J.,, 1 ) /1.5</ /t tta
.4,{3 /zL /r.)1

'7.L
/ / E.lL //? 7J.r 7

oio 
"" 

o"*"ra res cro) to'a -r,*..o""o /L.b4 \qa tLl

srno.rerh@ Dro Bdilcr rrd€.1::4 lq =s a- 1

s.mole Iime: 
_ZSS- aTw^*nad 73 v7

AnalFls: 5@nrNP@t.a@

Eou oment blank D @

ou)ictetD LZ$. e F,<*,

volume €moved

conf luence Environmentalr I



samoter: .r xemsldffiiD client: Montoomery & As@lates

Dale @tutl.b7pa! 24tL site: RioAlqooMlnina Lisbon. uT

sanstet sicnarutiz

weff diam !{ t^ 
" "4" 

."", Drwt 7.a- '3
Purse equipias@

Pu,qemethod:  ' . . c " . " ' " r ' " "  6 { - . "  
" ,  

' }  - , . " . " . .  . " ,
Pumpdepth/ intaket /1x. lN,ltihiEi;i. ".
,TD D-wx Mu rD e '  I  vo l rne  l30ooRe.o /ear lD D_wx0/0-onv)

Purging And sampling Data Sheet

X = (ro atpuee)

,G'6

/ .L 73, /7

, /2, / '7,L 6,14. e .28 73 v7

754 -7,L n.le /o> 7j,vz

DLdwe||deMrer2 YEs (fi_o) rorar vorume removea. ,4". bL \s4ED

5atrple

4!4t!!st--------.9e!L!lrrL-4E!!.!!q9!
Equjoment blank lp @

puailaretp: L'z2tt e f3A.>
ffi
1 o . . . ' - " . n  P o r l p L a . D O

Fre  o -  oeoFo .  l po . .p '  ' qeoPo

confl uence Environm€ntalr Inc



Purging And Sampling Data Sheet

samoler: J Kernt6fr;;i Client: Montaome tu A Assoc'ale s

Date o6a,rntt o7l./!v Z-\, site: R'oAlqom l\/lininq, L 5bon.l-rT

samotet siqnatu.ez -L- ==/

werr diam: ,a' r' , 
"(O" ",^.,'

Df].]j: 73:t3 To]ejt{ptht /3G.a3

rubinq. oo: ?.fc6 odakd NA

Pumo deorh/ inrSRaTAd hl,ttioti.,., ."".

a lo-DTWXM ' ro  "__  l  Vo l rm"  130%R"611rTO-D_1/ r ' v020 OTW

@'+) C'Do

7)'7 / ) L 7 . 3 /),b7 / t  3

t3t 7 / ) -D 1 3 / / 9
' 1 1 /21"2 /. t4 /za

D d ren deMrer? r Es (ffi) Iotaw)lneen ted: ,/2-3- ' - . :

samoremethod: DspBarer Hydr.sleeve (Nc!4!b!ry| !I!194--.111!9!

orw as" o" 73 J2

Analrsis:
EouLDmentblank 0 @

Volumeredoved ml

lvotume= r.ll x I= i-1.) fioiarpus€) sa%= 62J9

confluence Envlronmental, In.



Purging And Sampling Data Sheet

SamDl€r: J Kerns B [lv€re lclient: Montqom€ry &Associal€s

Site: RioAqom Minnq. Lisbon. L-rTDate oEdr,r;.el+ - 4r:.JAn

weather conditions: Rl,^, \1.- - nd\l/

welldiam:v4. L r 3.i--^6" qh,,

Purge eqlip: Es
d6o brbr Gion bder othci 614\1 Tubinq: oDl

PumDdeDth / i n take :  lMu l t i p l i e rs : . ! oe

,TD-D-WXf i ru rD q  =  I  Vo  r re  130%R--o?ear lO-D wY0/0-DrW

Ddwe d*ater? YEg NO

E,l Pod OLher:

Analvsisi 5@nrNPpot Abriyc.so4 ros.€c pH fiomtsNdF a6u be Dh$@M€tt

Vo ume removed.

conf luence Environmentalr h.



Purging And Sampling Data Sheet

sanpler: (G;:E Mve6 Client: Monlqomery & A5q ates

*.Fi!fA-atr- Date oD@Dr: ,7d.r'Zn( )- Site: RoAlqom Mrnrno Lrsbon UI

wea ther Conditionsr c..ea'^ s"^pr., sisn"t€ e-,;'
DTw: =- Total Depth: -

Purge eqlap: Es 'dam:

Tubinq: oD:
Purqe method:
Punp depth /  in r .ke :  lMu lL ip r ie rs :  r  0&

130"6  Pe.o . .1 . lo  D w}0  20  -  oTW

E4t

.<3.t/ ts- 3 (

D'dwe dsarer? ves airuo 
-)

Vo ume rcmored:

contlu€nce Environmental, In.



Develooment Data Sheet

lob* /3Sz' Deve loDer :  .T  r i rh .

wel ld iam:  r /4  r  r .  r '14-6.  oss DTWj  l q6  q6  TDre fo re r  ? r9< tDAf t s :

Surae block used:a Y, N
to d€velopm€nt. :\o * ,q

Pump d€Fth/ intak€: Gorc{ MultiFliers: 0q
(TD oTWX Mullioier= 1 Volume 80%Re.olery(TD Dl1vX0r0+ DT\l0

. q r . r  a ,  . +  ! ^ f r L

- / s
(ro..r,. H.-r/{\.+od

o-,... .t
7.3

t + 5 1 Z L L t 9 L

1 5 0 5

desaba vEs (Na ) '" 
".o,"6 

]e e 4fiilr

N,.b.,",b.n", at

l voun€:  3?  9  )  10= l?h  ( Iob  PurSe)
| i y l o ^ L | . ^ | * a ^ , k .

ue€(r: LM"rt 2D2' r-rrr,t:^z1!.

conrluence Envircnmentat Inc i@ E onr6 ae, sdh 3@ r!3, een'b, q esr, 467&,s1



J6b#t,'35<) Develorer :  T k / .n  ( ctient: iM"-rz.,^.,,-

sitel ft," 41".* Ml ^l
wetldian r{  .  

"  "6n" " ,r . . ,Purge equip: .s,dbm: Bradd* ;::J"'"#;*B. '.""*
Lenqth oftim€ surqed Drior to d€veloenent
Pump deprh /  in ra i re :  GaNh lMut r ip t ie rs :  - -  o !
fID DTWXMUID er= l Volume l30Yo Re.overy lTO. DTW x 020 + DTW

Development Data Sheet

l v o u m e =  6 i - x 1 0 =

@,t
pc-o.{hli.i} g4f rL

t a ,  I 6 1 t 5 f l 6 . 5 s l+-- 0^/ll R.d-a
(ltu - {}-rr. Q(^-^

l 4 . f o rs2 z] -s,lt- - o,-{ v Aio-^

d.11 16,.D J5Z,1 l

i , l - a

8 . 5

osl<
osi-3 a r t lsr  t l .l^-),- - t)^.^ Aotro^

5 l , o

ume remded:  ( r .d  @L)
k6,iEire-) o"r r,o'nq rt! r!

DTWaI sampre Le.(5

confluen.€ Environmental/ In.



:J: Cl ien t :  M.hra . - .v

site: n.. ^1,."^ ,4^i-hc-

wer ld iam.va'  |  !  !G>t q, , , DIW: r r . - . r t

surqe block used:( Y ) N
lenorh of time surced Drior
PumD deDth /  i r rake :0 - -o -  l l l u l r iD l l e6 :  '  " " "
arD DTV! X Mu liolier = lVolume 8090 R€.ovefl lI0 . DTW X 0 20 + DIW

DeveloDment Data sh€et

8:L ) 10= 22 (roi,arPmge)

,e"!^

4 -  o  . -  r " "^ .^ f  5- - i

A.-.'
4,5

t  q . -73 : \ . l+ - -  F . . , \  t , r .  a^ .L

r i^ ,L . ,  1 . .<  S.  l+-

3 l TurL,4i - r.l.-..,4 Adld

l c . 7  f
p t %

7i . l .  A -Vt ) " . ,  t ' ^ l . r

,6

a 6 132 i5 cl""), .  -  v.\ t- , .  , .- \- ,
P- . .1@

1 j  8 q /.l-,^-1. l-]q,"( &,FaL

*ron ta" /*-o'] ii, -* ".*o a. o 6"-\ q

"h,:reatBDlalu! DTWatsamplq tr.i z3

n,'0"'o'u"rrr"' (2)
--"---

confluence Environmental, In.



DeveloDment Data Sheet

Developer: -r. k..^ \

welfdiam 14 { ! lA5. qftr] Drwj r)).on rl*:rorct t 7r.\rD ^ttett /r ro
w*s€ CPctre Ar obo&am;;F.

suroe bro;iG;i77ffi-
renath o, time su.oed Drior to develooment:
Puno  deD ih /  i n rake rA" f r *  lMu l t iD I i e6 :  '  - . 0 '

aTD - DTW X Mulfllier = 1 Volume 30% Recovery {TD - oTW X 0 20 + DTW

AmP
@)r

. ) , . . 7

8 Z S l . l r  - n - , r ,  R " - - . ^

3 . E /lso

0,.,,.,
/ 2 . 5 8 . 1 ar/? ?9/ /32.?a

/7,7 8 . 1 1-/ b / ) D /3J,tn

l55c /  z. 'd ),2 I ,/30 ./Jl.at \ "

/ ) .1 f 5

8- l 1b /a?
/ 2 .  f

/ ) f L3

/ z t L /60 / .161t .l-

)/h.1 { , - ./- -r--- *L-z
6o) )neftnden /5L' 6Ay q

eEop iurii) oeo r,o ns ls!!
OTWatsample rz?,oa

r vorume = 15.9 / 10 = (rotarPurge) *"k,, [/da*/.-

Confl u€nce Environmenta!, I



siter Rr- Al-"^ 1^;.
welr  d iam. lc.  .  ,  @".  ob",  lot* ,  or . ,

w"t.- aP* ; pBoace;R- E"t r"b.
sorde block used:/7) N

Lensth oftime surqed Drior ro develoDment: .o - ^
Punp deDth /  in take :  8 . tua lMu l t iD l ieE:  - -0&

{T0 oTwXl\rullolrer= 1 Volude 30% Recovefl (TD . DTW x 0 20 + DTW

Development Data Sheet

LrMqtc 2,za r*ttir' '-.!r
lVolume= 19,\ x 10: l.i:i (rolalPurse) Md!(r: laY@_l_]dl64!.L
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ANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORT

Sample ID Client Sample ID Collect Date Receive Date Matrix Test

C12110024-001 6201 10/29/12 11:00 11/01/12 Aqueous Metals by ICP/ICPMS, Dissolved
Alkalinity
Conductivity
E300.0 Anions
pH
Solids, Total Dissolved

C12110024-002 6202 10/29/12 16:25 11/01/12 Aqueous Same As Above

C12110024-003 6203 10/30/12 8:10 11/01/12 Aqueous Same As Above

C12110024-004 6204 10/30/12 9:45 11/01/12 Aqueous Same As Above

C12110024-005 6205 10/30/12 15:30 11/01/12 Aqueous Same As Above

C12110024-006 6206 10/30/12 10:15 11/01/12 Aqueous Same As Above

C12110024-007 6207 10/30/12 12:30 11/01/12 Aqueous Same As Above

C12110024-008 6221 10/31/12 10:15 11/01/12 Aqueous Same As Above

C12110024-009 6222 10/31/12 10:50 11/01/12 Aqueous Same As Above

C12110024-010 6223 10/31/12 11:35 11/01/12 Aqueous Same As Above

C12110024-011 6224 10/31/12 13:00 11/01/12 Aqueous Same As Above

C12110024-012 6225 10/31/12 13:10 11/01/12 Aqueous Same As Above

C12110024-013 6211 10/30/12 8:45 11/01/12 Aqueous Same As Above

C12110024-014 6212 10/30/12 9:25 11/01/12 Aqueous Same As Above

C12110024-015 6213 10/30/12 10:55 11/01/12 Aqueous Same As Above

C12110024-016 6214 10/30/12 12:10 11/01/12 Aqueous Same As Above

C12110024-017 6215 10/30/12 13:05 11/01/12 Aqueous Same As Above

C12110024-018 6216 10/30/12 14:15 11/01/12 Aqueous Same As Above

C12110024-019 6217 10/31/12 8:05 11/01/12 Aqueous Same As Above

C12110024-020 6218 10/31/12 8:45 11/01/12 Aqueous Same As Above

C12110024-021 6219 10/31/12 8:55 11/01/12 Aqueous Same As Above

C12110024-022 6220 10/31/12 10:00 11/01/12 Aqueous Same As Above

Rio Algom Mining Corporation LLC

Project Name: Lisbon, UT Facility

Workorder No.: C12110024

Hwy 605 and 509

Grants, NM  87020

November 14, 2012

Energy Laboratories, Inc. Casper WY received the following 22 samples for Rio Algom Mining Corporation LLC on 11/1/2012 
for analysis.
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ANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORT

The results as reported relate only to the item(s) submitted for testing. The analyses presented in this report were 
performed at Energy Laboratories, Inc., 2393 Salt Creek Hwy., Casper, WY 82601, unless otherwise noted.  
Radiochemistry analyses were performed at Energy Laboratories, Inc., 2325 Kerzell Lane, Casper, WY 82601, 
unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory Analytical 
Report, the QA/QC Summary Report, or the Case Narrative. 

If you have any questions regarding these test results, please call.

Report Approved By:
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110024-001

Client Sample ID: 6201

Collection Date: 10/29/12 11:00

Matrix: Aqueous

Report Date: 11/14/12

DateReceived: 11/01/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/01/12 18:18 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 18:18 / jba5mg/L234Bicarbonate as HCO3 A2320 B

11/06/12 19:48 / sf1mg/L133Calcium E200.7

D 11/01/12 22:58 / wc2mg/L85Chloride E300.0

11/06/12 19:48 / sf1mg/L56Magnesium E200.7

11/06/12 19:48 / sf1mg/L22Potassium E200.7

11/06/12 19:48 / sf1mg/L479Sodium E200.7

D 11/01/12 22:58 / wc8mg/L1170Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 15:03 / ab1umhos/cm2740Conductivity @ 25 C A2510 B

H 11/01/12 15:03 / ab0.01s.u.7.55pH A4500-H B

11/02/12 12:52 / jz10mg/L2050Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 14:01 / cp0.001mg/L0.002Arsenic E200.8

11/07/12 14:01 / cp0.001mg/L0.014Molybdenum E200.8

11/07/12 14:01 / cp0.001mg/LNDSelenium E200.8

11/07/12 14:01 / cp0.0003mg/L0.0086Uranium E200.8

MAJOR IONS

11/01/12 18:18 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 18:18 / jba5mg/L234Bicarbonate as HCO3 A2320 B

11/06/12 19:48 / sf1mg/L133Calcium E200.7

D 11/01/12 22:58 / wc2mg/L85Chloride E300.0

11/06/12 19:48 / sf1mg/L56Magnesium E200.7

11/06/12 19:48 / sf1mg/L22Potassium E200.7

11/06/12 19:48 / sf1mg/L479Sodium E200.7

D 11/01/12 22:58 / wc8mg/L1170Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 15:03 / ab1umhos/cm2740Conductivity @ 25 C A2510 B

H 11/01/12 15:03 / ab0.01s.u.7.55pH A4500-H B

11/02/12 12:52 / jz10mg/L2050Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 14:01 / cp0.001mg/L0.002Arsenic E200.8

11/07/12 14:01 / cp0.001mg/L0.014Molybdenum E200.8

11/07/12 14:01 / cp0.001mg/LNDSelenium E200.8

11/07/12 14:01 / cp0.0003mg/L0.0086Uranium E200.8

MAJOR IONS

11/01/12 18:18 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 18:18 / jba5mg/L234Bicarbonate as HCO3 A2320 B

11/06/12 19:48 / sf1mg/L133Calcium E200.7

D 11/01/12 22:58 / wc2mg/L85Chloride E300.0

11/06/12 19:48 / sf1mg/L56Magnesium E200.7

11/06/12 19:48 / sf1mg/L22Potassium E200.7

11/06/12 19:48 / sf1mg/L479Sodium E200.7

D 11/01/12 22:58 / wc8mg/L1170Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 15:03 / ab1umhos/cm2740Conductivity @ 25 C A2510 B

H 11/01/12 15:03 / ab0.01s.u.7.55pH A4500-H B

11/02/12 12:52 / jz10mg/L2050Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 14:01 / cp0.001mg/L0.002Arsenic E200.8

11/07/12 14:01 / cp0.001mg/L0.014Molybdenum E200.8

11/07/12 14:01 / cp0.001mg/LNDSelenium E200.8

11/07/12 14:01 / cp0.0003mg/L0.0086Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110024-002

Client Sample ID: 6202

Collection Date: 10/29/12 16:25

Matrix: Aqueous

Report Date: 11/14/12

DateReceived: 11/01/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/01/12 18:26 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 18:26 / jba5mg/L465Bicarbonate as HCO3 A2320 B

11/06/12 19:52 / sf1mg/L59Calcium E200.7

D 11/01/12 23:15 / wc2mg/L117Chloride E300.0

11/06/12 19:52 / sf1mg/L14Magnesium E200.7

11/06/12 19:52 / sf1mg/L6Potassium E200.7

11/06/12 19:52 / sf1mg/L369Sodium E200.7

D 11/01/12 23:15 / wc8mg/L378Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 15:06 / ab1umhos/cm1760Conductivity @ 25 C A2510 B

H 11/01/12 15:06 / ab0.01s.u.7.69pH A4500-H B

11/02/12 12:52 / jz10mg/L1180Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 14:23 / cp0.001mg/L0.003Arsenic E200.8

11/07/12 14:23 / cp0.001mg/L0.122Molybdenum E200.8

11/07/12 14:23 / cp0.001mg/L0.005Selenium E200.8

11/07/12 14:23 / cp0.0003mg/L0.164Uranium E200.8

MAJOR IONS

11/01/12 18:26 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 18:26 / jba5mg/L465Bicarbonate as HCO3 A2320 B

11/06/12 19:52 / sf1mg/L59Calcium E200.7

D 11/01/12 23:15 / wc2mg/L117Chloride E300.0

11/06/12 19:52 / sf1mg/L14Magnesium E200.7

11/06/12 19:52 / sf1mg/L6Potassium E200.7

11/06/12 19:52 / sf1mg/L369Sodium E200.7

D 11/01/12 23:15 / wc8mg/L378Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 15:06 / ab1umhos/cm1760Conductivity @ 25 C A2510 B

H 11/01/12 15:06 / ab0.01s.u.7.69pH A4500-H B

11/02/12 12:52 / jz10mg/L1180Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 14:23 / cp0.001mg/L0.003Arsenic E200.8

11/07/12 14:23 / cp0.001mg/L0.122Molybdenum E200.8

11/07/12 14:23 / cp0.001mg/L0.005Selenium E200.8

11/07/12 14:23 / cp0.0003mg/L0.164Uranium E200.8

MAJOR IONS

11/01/12 18:26 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 18:26 / jba5mg/L465Bicarbonate as HCO3 A2320 B

11/06/12 19:52 / sf1mg/L59Calcium E200.7

D 11/01/12 23:15 / wc2mg/L117Chloride E300.0

11/06/12 19:52 / sf1mg/L14Magnesium E200.7

11/06/12 19:52 / sf1mg/L6Potassium E200.7

11/06/12 19:52 / sf1mg/L369Sodium E200.7

D 11/01/12 23:15 / wc8mg/L378Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 15:06 / ab1umhos/cm1760Conductivity @ 25 C A2510 B

H 11/01/12 15:06 / ab0.01s.u.7.69pH A4500-H B

11/02/12 12:52 / jz10mg/L1180Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 14:23 / cp0.001mg/L0.003Arsenic E200.8

11/07/12 14:23 / cp0.001mg/L0.122Molybdenum E200.8

11/07/12 14:23 / cp0.001mg/L0.005Selenium E200.8

11/07/12 14:23 / cp0.0003mg/L0.164Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110024-003

Client Sample ID: 6203

Collection Date: 10/30/12 08:10

Matrix: Aqueous

Report Date: 11/14/12

DateReceived: 11/01/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/01/12 18:42 / jba5mg/L31Carbonate as CO3 A2320 B

11/01/12 18:42 / jba5mg/L3320Bicarbonate as HCO3 A2320 B

11/06/12 19:56 / sf1mg/L68Calcium E200.7

D 11/02/12 19:06 / wc100mg/L1160Chloride E300.0

11/06/12 19:56 / sf1mg/L48Magnesium E200.7

11/06/12 19:56 / sf1mg/L15Potassium E200.7

D 11/06/12 19:56 / sf3mg/L4070Sodium E200.7

D 11/02/12 19:06 / wc400mg/L4290Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 15:09 / ab1umhos/cm13500Conductivity @ 25 C A2510 B

H 11/01/12 15:09 / ab0.01s.u.8.21pH A4500-H B

11/02/12 12:53 / jz10mg/L10900Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 14:27 / cp0.001mg/L0.071Arsenic E200.8

11/07/12 14:27 / cp0.001mg/L19.2Molybdenum E200.8

11/07/12 14:27 / cp0.001mg/L0.020Selenium E200.8

11/07/12 14:27 / cp0.0003mg/L103Uranium E200.8

MAJOR IONS

11/01/12 18:42 / jba5mg/L31Carbonate as CO3 A2320 B

11/01/12 18:42 / jba5mg/L3320Bicarbonate as HCO3 A2320 B

11/06/12 19:56 / sf1mg/L68Calcium E200.7

D 11/02/12 19:06 / wc100mg/L1160Chloride E300.0

11/06/12 19:56 / sf1mg/L48Magnesium E200.7

11/06/12 19:56 / sf1mg/L15Potassium E200.7

D 11/06/12 19:56 / sf3mg/L4070Sodium E200.7

D 11/02/12 19:06 / wc400mg/L4290Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 15:09 / ab1umhos/cm13500Conductivity @ 25 C A2510 B

H 11/01/12 15:09 / ab0.01s.u.8.21pH A4500-H B

11/02/12 12:53 / jz10mg/L10900Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 14:27 / cp0.001mg/L0.071Arsenic E200.8

11/07/12 14:27 / cp0.001mg/L19.2Molybdenum E200.8

11/07/12 14:27 / cp0.001mg/L0.020Selenium E200.8

11/07/12 14:27 / cp0.0003mg/L103Uranium E200.8

MAJOR IONS

11/01/12 18:42 / jba5mg/L31Carbonate as CO3 A2320 B

11/01/12 18:42 / jba5mg/L3320Bicarbonate as HCO3 A2320 B

11/06/12 19:56 / sf1mg/L68Calcium E200.7

D 11/02/12 19:06 / wc100mg/L1160Chloride E300.0

11/06/12 19:56 / sf1mg/L48Magnesium E200.7

11/06/12 19:56 / sf1mg/L15Potassium E200.7

D 11/06/12 19:56 / sf3mg/L4070Sodium E200.7

D 11/02/12 19:06 / wc400mg/L4290Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 15:09 / ab1umhos/cm13500Conductivity @ 25 C A2510 B

H 11/01/12 15:09 / ab0.01s.u.8.21pH A4500-H B

11/02/12 12:53 / jz10mg/L10900Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 14:27 / cp0.001mg/L0.071Arsenic E200.8

11/07/12 14:27 / cp0.001mg/L19.2Molybdenum E200.8

11/07/12 14:27 / cp0.001mg/L0.020Selenium E200.8

11/07/12 14:27 / cp0.0003mg/L103Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110024-004

Client Sample ID: 6204

Collection Date: 10/30/12 09:45

Matrix: Aqueous

Report Date: 11/14/12

DateReceived: 11/01/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/01/12 19:12 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 19:12 / jba5mg/L332Bicarbonate as HCO3 A2320 B

11/06/12 20:21 / sf1mg/L14Calcium E200.7

11/02/12 00:25 / wc1mg/L36Chloride E300.0

11/06/12 20:21 / sf1mg/L5Magnesium E200.7

11/06/12 20:21 / sf1mg/L4Potassium E200.7

11/06/12 20:21 / sf1mg/L154Sodium E200.7

D 11/02/12 00:25 / wc2mg/L55Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 15:15 / ab1umhos/cm728Conductivity @ 25 C A2510 B

H 11/01/12 15:15 / ab0.01s.u.8.48pH A4500-H B

11/02/12 12:53 / jz10mg/L440Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 14:32 / cp0.001mg/L0.006Arsenic E200.8

11/07/12 14:32 / cp0.001mg/L0.016Molybdenum E200.8

11/07/12 14:32 / cp0.001mg/LNDSelenium E200.8

11/07/12 14:32 / cp0.0003mg/L0.0917Uranium E200.8

MAJOR IONS

11/01/12 19:12 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 19:12 / jba5mg/L332Bicarbonate as HCO3 A2320 B

11/06/12 20:21 / sf1mg/L14Calcium E200.7

11/02/12 00:25 / wc1mg/L36Chloride E300.0

11/06/12 20:21 / sf1mg/L5Magnesium E200.7

11/06/12 20:21 / sf1mg/L4Potassium E200.7

11/06/12 20:21 / sf1mg/L154Sodium E200.7

D 11/02/12 00:25 / wc2mg/L55Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 15:15 / ab1umhos/cm728Conductivity @ 25 C A2510 B

H 11/01/12 15:15 / ab0.01s.u.8.48pH A4500-H B

11/02/12 12:53 / jz10mg/L440Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 14:32 / cp0.001mg/L0.006Arsenic E200.8

11/07/12 14:32 / cp0.001mg/L0.016Molybdenum E200.8

11/07/12 14:32 / cp0.001mg/LNDSelenium E200.8

11/07/12 14:32 / cp0.0003mg/L0.0917Uranium E200.8

MAJOR IONS

11/01/12 19:12 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 19:12 / jba5mg/L332Bicarbonate as HCO3 A2320 B

11/06/12 20:21 / sf1mg/L14Calcium E200.7

11/02/12 00:25 / wc1mg/L36Chloride E300.0

11/06/12 20:21 / sf1mg/L5Magnesium E200.7

11/06/12 20:21 / sf1mg/L4Potassium E200.7

11/06/12 20:21 / sf1mg/L154Sodium E200.7

D 11/02/12 00:25 / wc2mg/L55Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 15:15 / ab1umhos/cm728Conductivity @ 25 C A2510 B

H 11/01/12 15:15 / ab0.01s.u.8.48pH A4500-H B

11/02/12 12:53 / jz10mg/L440Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 14:32 / cp0.001mg/L0.006Arsenic E200.8

11/07/12 14:32 / cp0.001mg/L0.016Molybdenum E200.8

11/07/12 14:32 / cp0.001mg/LNDSelenium E200.8

11/07/12 14:32 / cp0.0003mg/L0.0917Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110024-005

Client Sample ID: 6205

Collection Date: 10/30/12 15:30

Matrix: Aqueous

Report Date: 11/14/12

DateReceived: 11/01/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/01/12 19:35 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 19:35 / jba5mg/L2950Bicarbonate as HCO3 A2320 B

11/07/12 14:36 / cp1mg/L493Calcium E200.8

D 11/02/12 01:17 / wc20mg/L1210Chloride E300.0

11/07/12 14:36 / cp1mg/L159Magnesium E200.8

11/07/12 14:36 / cp1mg/L14Potassium E200.8

D 11/06/12 20:25 / sf6mg/L4160Sodium E200.7

D 11/02/12 01:17 / wc80mg/L7620Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 15:18 / ab1umhos/cm16100Conductivity @ 25 C A2510 B

H 11/01/12 15:18 / ab0.01s.u.7.25pH A4500-H B

11/02/12 12:53 / jz10mg/L13800Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 14:36 / cp0.001mg/L0.005Arsenic E200.8

11/07/12 14:36 / cp0.001mg/L28.6Molybdenum E200.8

11/07/12 14:36 / cp0.001mg/L0.085Selenium E200.8

11/07/12 14:36 / cp0.0003mg/L73.4Uranium E200.8

MAJOR IONS

11/01/12 19:35 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 19:35 / jba5mg/L2950Bicarbonate as HCO3 A2320 B

11/07/12 14:36 / cp1mg/L493Calcium E200.8

D 11/02/12 01:17 / wc20mg/L1210Chloride E300.0

11/07/12 14:36 / cp1mg/L159Magnesium E200.8

11/07/12 14:36 / cp1mg/L14Potassium E200.8

D 11/06/12 20:25 / sf6mg/L4160Sodium E200.7

D 11/02/12 01:17 / wc80mg/L7620Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 15:18 / ab1umhos/cm16100Conductivity @ 25 C A2510 B

H 11/01/12 15:18 / ab0.01s.u.7.25pH A4500-H B

11/02/12 12:53 / jz10mg/L13800Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 14:36 / cp0.001mg/L0.005Arsenic E200.8

11/07/12 14:36 / cp0.001mg/L28.6Molybdenum E200.8

11/07/12 14:36 / cp0.001mg/L0.085Selenium E200.8

11/07/12 14:36 / cp0.0003mg/L73.4Uranium E200.8

MAJOR IONS

11/01/12 19:35 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 19:35 / jba5mg/L2950Bicarbonate as HCO3 A2320 B

11/07/12 14:36 / cp1mg/L493Calcium E200.8

D 11/02/12 01:17 / wc20mg/L1210Chloride E300.0

11/07/12 14:36 / cp1mg/L159Magnesium E200.8

11/07/12 14:36 / cp1mg/L14Potassium E200.8

D 11/06/12 20:25 / sf6mg/L4160Sodium E200.7

D 11/02/12 01:17 / wc80mg/L7620Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 15:18 / ab1umhos/cm16100Conductivity @ 25 C A2510 B

H 11/01/12 15:18 / ab0.01s.u.7.25pH A4500-H B

11/02/12 12:53 / jz10mg/L13800Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 14:36 / cp0.001mg/L0.005Arsenic E200.8

11/07/12 14:36 / cp0.001mg/L28.6Molybdenum E200.8

11/07/12 14:36 / cp0.001mg/L0.085Selenium E200.8

11/07/12 14:36 / cp0.0003mg/L73.4Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110024-006

Client Sample ID: 6206

Collection Date: 10/30/12 10:15

Matrix: Aqueous

Report Date: 11/14/12

DateReceived: 11/01/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/01/12 19:58 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 19:58 / jba5mg/L263Bicarbonate as HCO3 A2320 B

11/06/12 20:29 / sf1mg/L62Calcium E200.7

11/02/12 01:34 / wc1mg/L22Chloride E300.0

11/06/12 20:29 / sf1mg/L16Magnesium E200.7

11/06/12 20:29 / sf1mg/L6Potassium E200.7

11/06/12 20:29 / sf1mg/L142Sodium E200.7

D 11/02/12 01:34 / wc2mg/L240Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 15:20 / ab1umhos/cm941Conductivity @ 25 C A2510 B

H 11/01/12 15:20 / ab0.01s.u.7.74pH A4500-H B

11/02/12 12:53 / jz10mg/L618Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 14:40 / cp0.001mg/LNDArsenic E200.8

11/07/12 14:40 / cp0.001mg/L0.011Molybdenum E200.8

11/07/12 14:40 / cp0.001mg/LNDSelenium E200.8

11/07/12 14:40 / cp0.0003mg/L0.0470Uranium E200.8

MAJOR IONS

11/01/12 19:58 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 19:58 / jba5mg/L263Bicarbonate as HCO3 A2320 B

11/06/12 20:29 / sf1mg/L62Calcium E200.7

11/02/12 01:34 / wc1mg/L22Chloride E300.0

11/06/12 20:29 / sf1mg/L16Magnesium E200.7

11/06/12 20:29 / sf1mg/L6Potassium E200.7

11/06/12 20:29 / sf1mg/L142Sodium E200.7

D 11/02/12 01:34 / wc2mg/L240Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 15:20 / ab1umhos/cm941Conductivity @ 25 C A2510 B

H 11/01/12 15:20 / ab0.01s.u.7.74pH A4500-H B

11/02/12 12:53 / jz10mg/L618Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 14:40 / cp0.001mg/LNDArsenic E200.8

11/07/12 14:40 / cp0.001mg/L0.011Molybdenum E200.8

11/07/12 14:40 / cp0.001mg/LNDSelenium E200.8

11/07/12 14:40 / cp0.0003mg/L0.0470Uranium E200.8

MAJOR IONS

11/01/12 19:58 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 19:58 / jba5mg/L263Bicarbonate as HCO3 A2320 B

11/06/12 20:29 / sf1mg/L62Calcium E200.7

11/02/12 01:34 / wc1mg/L22Chloride E300.0

11/06/12 20:29 / sf1mg/L16Magnesium E200.7

11/06/12 20:29 / sf1mg/L6Potassium E200.7

11/06/12 20:29 / sf1mg/L142Sodium E200.7

D 11/02/12 01:34 / wc2mg/L240Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 15:20 / ab1umhos/cm941Conductivity @ 25 C A2510 B

H 11/01/12 15:20 / ab0.01s.u.7.74pH A4500-H B

11/02/12 12:53 / jz10mg/L618Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 14:40 / cp0.001mg/LNDArsenic E200.8

11/07/12 14:40 / cp0.001mg/L0.011Molybdenum E200.8

11/07/12 14:40 / cp0.001mg/LNDSelenium E200.8

11/07/12 14:40 / cp0.0003mg/L0.0470Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110024-007

Client Sample ID: 6207

Collection Date: 10/30/12 12:30

Matrix: Aqueous

Report Date: 11/14/12

DateReceived: 11/01/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/01/12 20:06 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 20:06 / jba5mg/L239Bicarbonate as HCO3 A2320 B

11/06/12 20:33 / sf1mg/L102Calcium E200.7

11/02/12 01:52 / wc1mg/L56Chloride E300.0

11/06/12 20:33 / sf1mg/L29Magnesium E200.7

11/06/12 20:33 / sf1mg/L4Potassium E200.7

11/06/12 20:33 / sf1mg/L45Sodium E200.7

D 11/02/12 01:52 / wc2mg/L166Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 15:23 / ab1umhos/cm859Conductivity @ 25 C A2510 B

H 11/01/12 15:23 / ab0.01s.u.7.49pH A4500-H B

11/02/12 12:54 / jz10mg/L555Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 14:45 / cp0.001mg/L0.015Arsenic E200.8

11/07/12 14:45 / cp0.001mg/L0.007Molybdenum E200.8

11/07/12 14:45 / cp0.001mg/L0.010Selenium E200.8

11/07/12 14:45 / cp0.0003mg/L0.0122Uranium E200.8

MAJOR IONS

11/01/12 20:06 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 20:06 / jba5mg/L239Bicarbonate as HCO3 A2320 B

11/06/12 20:33 / sf1mg/L102Calcium E200.7

11/02/12 01:52 / wc1mg/L56Chloride E300.0

11/06/12 20:33 / sf1mg/L29Magnesium E200.7

11/06/12 20:33 / sf1mg/L4Potassium E200.7

11/06/12 20:33 / sf1mg/L45Sodium E200.7

D 11/02/12 01:52 / wc2mg/L166Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 15:23 / ab1umhos/cm859Conductivity @ 25 C A2510 B

H 11/01/12 15:23 / ab0.01s.u.7.49pH A4500-H B

11/02/12 12:54 / jz10mg/L555Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 14:45 / cp0.001mg/L0.015Arsenic E200.8

11/07/12 14:45 / cp0.001mg/L0.007Molybdenum E200.8

11/07/12 14:45 / cp0.001mg/L0.010Selenium E200.8

11/07/12 14:45 / cp0.0003mg/L0.0122Uranium E200.8

MAJOR IONS

11/01/12 20:06 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 20:06 / jba5mg/L239Bicarbonate as HCO3 A2320 B

11/06/12 20:33 / sf1mg/L102Calcium E200.7

11/02/12 01:52 / wc1mg/L56Chloride E300.0

11/06/12 20:33 / sf1mg/L29Magnesium E200.7

11/06/12 20:33 / sf1mg/L4Potassium E200.7

11/06/12 20:33 / sf1mg/L45Sodium E200.7

D 11/02/12 01:52 / wc2mg/L166Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 15:23 / ab1umhos/cm859Conductivity @ 25 C A2510 B

H 11/01/12 15:23 / ab0.01s.u.7.49pH A4500-H B

11/02/12 12:54 / jz10mg/L555Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 14:45 / cp0.001mg/L0.015Arsenic E200.8

11/07/12 14:45 / cp0.001mg/L0.007Molybdenum E200.8

11/07/12 14:45 / cp0.001mg/L0.010Selenium E200.8

11/07/12 14:45 / cp0.0003mg/L0.0122Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110024-008

Client Sample ID: 6221

Collection Date: 10/31/12 10:15

Matrix: Aqueous

Report Date: 11/14/12

DateReceived: 11/01/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/01/12 20:11 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 20:11 / jba5mg/LNDBicarbonate as HCO3 A2320 B

11/06/12 20:37 / sf1mg/LNDCalcium E200.7

11/02/12 02:09 / wc1mg/LNDChloride E300.0

11/06/12 20:37 / sf1mg/LNDMagnesium E200.7

11/06/12 20:37 / sf1mg/LNDPotassium E200.7

11/06/12 20:37 / sf1mg/L2Sodium E200.7

11/02/12 02:09 / wc1mg/LNDSulfate E300.0

PHYSICAL PROPERTIES

B 11/01/12 15:26 / ab1umhos/cm2Conductivity @ 25 C A2510 B

H 11/01/12 15:26 / ab0.01s.u.5.74pH A4500-H B

11/05/12 15:57 / ab10mg/L74Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 14:49 / cp0.001mg/LNDArsenic E200.8

11/07/12 14:49 / cp0.001mg/L0.001Molybdenum E200.8

11/07/12 14:49 / cp0.001mg/LNDSelenium E200.8

11/07/12 14:49 / cp0.0003mg/L0.0004Uranium E200.8

MAJOR IONS

11/01/12 20:11 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 20:11 / jba5mg/LNDBicarbonate as HCO3 A2320 B

11/06/12 20:37 / sf1mg/LNDCalcium E200.7

11/02/12 02:09 / wc1mg/LNDChloride E300.0

11/06/12 20:37 / sf1mg/LNDMagnesium E200.7

11/06/12 20:37 / sf1mg/LNDPotassium E200.7

11/06/12 20:37 / sf1mg/L2Sodium E200.7

11/02/12 02:09 / wc1mg/LNDSulfate E300.0

PHYSICAL PROPERTIES

B 11/01/12 15:26 / ab1umhos/cm2Conductivity @ 25 C A2510 B

H 11/01/12 15:26 / ab0.01s.u.5.74pH A4500-H B

11/05/12 15:57 / ab10mg/L74Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 14:49 / cp0.001mg/LNDArsenic E200.8

11/07/12 14:49 / cp0.001mg/L0.001Molybdenum E200.8

11/07/12 14:49 / cp0.001mg/LNDSelenium E200.8

11/07/12 14:49 / cp0.0003mg/L0.0004Uranium E200.8

MAJOR IONS

11/01/12 20:11 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 20:11 / jba5mg/LNDBicarbonate as HCO3 A2320 B

11/06/12 20:37 / sf1mg/LNDCalcium E200.7

11/02/12 02:09 / wc1mg/LNDChloride E300.0

11/06/12 20:37 / sf1mg/LNDMagnesium E200.7

11/06/12 20:37 / sf1mg/LNDPotassium E200.7

11/06/12 20:37 / sf1mg/L2Sodium E200.7

11/02/12 02:09 / wc1mg/LNDSulfate E300.0

PHYSICAL PROPERTIES

B 11/01/12 15:26 / ab1umhos/cm2Conductivity @ 25 C A2510 B

H 11/01/12 15:26 / ab0.01s.u.5.74pH A4500-H B

11/05/12 15:57 / ab10mg/L74Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 14:49 / cp0.001mg/LNDArsenic E200.8

11/07/12 14:49 / cp0.001mg/L0.001Molybdenum E200.8

11/07/12 14:49 / cp0.001mg/LNDSelenium E200.8

11/07/12 14:49 / cp0.0003mg/L0.0004Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

B - The analyte was detected in the method blank. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110024-009

Client Sample ID: 6222

Collection Date: 10/31/12 10:50

Matrix: Aqueous

Report Date: 11/14/12

DateReceived: 11/01/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/01/12 20:20 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 20:20 / jba5mg/L350Bicarbonate as HCO3 A2320 B

11/07/12 14:54 / cp1mg/L209Calcium E200.8

11/02/12 02:27 / wc1mg/L174Chloride E300.0

11/07/12 14:54 / cp1mg/L51Magnesium E200.8

11/07/12 14:54 / cp1mg/L5Potassium E200.8

11/07/12 14:54 / cp1mg/L135Sodium E200.8

D 11/02/12 02:27 / wc4mg/L363Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 15:28 / ab1umhos/cm1670Conductivity @ 25 C A2510 B

H 11/01/12 15:28 / ab0.01s.u.7.61pH A4500-H B

11/02/12 12:54 / jz10mg/L1140Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 14:54 / cp0.001mg/L0.036Arsenic E200.8

11/07/12 14:54 / cp0.001mg/L0.009Molybdenum E200.8

11/07/12 14:54 / cp0.001mg/L0.011Selenium E200.8

11/07/12 14:54 / cp0.0003mg/L0.523Uranium E200.8

MAJOR IONS

11/01/12 20:20 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 20:20 / jba5mg/L350Bicarbonate as HCO3 A2320 B

11/07/12 14:54 / cp1mg/L209Calcium E200.8

11/02/12 02:27 / wc1mg/L174Chloride E300.0

11/07/12 14:54 / cp1mg/L51Magnesium E200.8

11/07/12 14:54 / cp1mg/L5Potassium E200.8

11/07/12 14:54 / cp1mg/L135Sodium E200.8

D 11/02/12 02:27 / wc4mg/L363Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 15:28 / ab1umhos/cm1670Conductivity @ 25 C A2510 B

H 11/01/12 15:28 / ab0.01s.u.7.61pH A4500-H B

11/02/12 12:54 / jz10mg/L1140Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 14:54 / cp0.001mg/L0.036Arsenic E200.8

11/07/12 14:54 / cp0.001mg/L0.009Molybdenum E200.8

11/07/12 14:54 / cp0.001mg/L0.011Selenium E200.8

11/07/12 14:54 / cp0.0003mg/L0.523Uranium E200.8

MAJOR IONS

11/01/12 20:20 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 20:20 / jba5mg/L350Bicarbonate as HCO3 A2320 B

11/07/12 14:54 / cp1mg/L209Calcium E200.8

11/02/12 02:27 / wc1mg/L174Chloride E300.0

11/07/12 14:54 / cp1mg/L51Magnesium E200.8

11/07/12 14:54 / cp1mg/L5Potassium E200.8

11/07/12 14:54 / cp1mg/L135Sodium E200.8

D 11/02/12 02:27 / wc4mg/L363Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 15:28 / ab1umhos/cm1670Conductivity @ 25 C A2510 B

H 11/01/12 15:28 / ab0.01s.u.7.61pH A4500-H B

11/02/12 12:54 / jz10mg/L1140Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 14:54 / cp0.001mg/L0.036Arsenic E200.8

11/07/12 14:54 / cp0.001mg/L0.009Molybdenum E200.8

11/07/12 14:54 / cp0.001mg/L0.011Selenium E200.8

11/07/12 14:54 / cp0.0003mg/L0.523Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110024-010

Client Sample ID: 6223

Collection Date: 10/31/12 11:35

Matrix: Aqueous

Report Date: 11/14/12

DateReceived: 11/01/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/01/12 20:28 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 20:28 / jba5mg/L370Bicarbonate as HCO3 A2320 B

11/06/12 20:49 / sf1mg/L206Calcium E200.7

11/02/12 02:44 / wc1mg/L191Chloride E300.0

11/06/12 20:49 / sf1mg/L55Magnesium E200.7

11/06/12 20:49 / sf1mg/L5Potassium E200.7

11/06/12 20:49 / sf1mg/L144Sodium E200.7

D 11/02/12 02:44 / wc4mg/L413Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 15:31 / ab1umhos/cm1820Conductivity @ 25 C A2510 B

H 11/01/12 15:31 / ab0.01s.u.7.61pH A4500-H B

11/02/12 12:54 / jz10mg/L1270Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 14:58 / cp0.001mg/L0.034Arsenic E200.8

11/07/12 14:58 / cp0.001mg/L0.011Molybdenum E200.8

11/07/12 14:58 / cp0.001mg/L0.011Selenium E200.8

11/07/12 14:58 / cp0.0003mg/L0.515Uranium E200.8

MAJOR IONS

11/01/12 20:28 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 20:28 / jba5mg/L370Bicarbonate as HCO3 A2320 B

11/06/12 20:49 / sf1mg/L206Calcium E200.7

11/02/12 02:44 / wc1mg/L191Chloride E300.0

11/06/12 20:49 / sf1mg/L55Magnesium E200.7

11/06/12 20:49 / sf1mg/L5Potassium E200.7

11/06/12 20:49 / sf1mg/L144Sodium E200.7

D 11/02/12 02:44 / wc4mg/L413Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 15:31 / ab1umhos/cm1820Conductivity @ 25 C A2510 B

H 11/01/12 15:31 / ab0.01s.u.7.61pH A4500-H B

11/02/12 12:54 / jz10mg/L1270Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 14:58 / cp0.001mg/L0.034Arsenic E200.8

11/07/12 14:58 / cp0.001mg/L0.011Molybdenum E200.8

11/07/12 14:58 / cp0.001mg/L0.011Selenium E200.8

11/07/12 14:58 / cp0.0003mg/L0.515Uranium E200.8

MAJOR IONS

11/01/12 20:28 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 20:28 / jba5mg/L370Bicarbonate as HCO3 A2320 B

11/06/12 20:49 / sf1mg/L206Calcium E200.7

11/02/12 02:44 / wc1mg/L191Chloride E300.0

11/06/12 20:49 / sf1mg/L55Magnesium E200.7

11/06/12 20:49 / sf1mg/L5Potassium E200.7

11/06/12 20:49 / sf1mg/L144Sodium E200.7

D 11/02/12 02:44 / wc4mg/L413Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 15:31 / ab1umhos/cm1820Conductivity @ 25 C A2510 B

H 11/01/12 15:31 / ab0.01s.u.7.61pH A4500-H B

11/02/12 12:54 / jz10mg/L1270Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 14:58 / cp0.001mg/L0.034Arsenic E200.8

11/07/12 14:58 / cp0.001mg/L0.011Molybdenum E200.8

11/07/12 14:58 / cp0.001mg/L0.011Selenium E200.8

11/07/12 14:58 / cp0.0003mg/L0.515Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110024-011

Client Sample ID: 6224

Collection Date: 10/31/12 13:00

Matrix: Aqueous

Report Date: 11/14/12

DateReceived: 11/01/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/01/12 20:36 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 20:36 / jba5mg/L374Bicarbonate as HCO3 A2320 B

11/06/12 20:53 / sf1mg/L209Calcium E200.7

11/02/12 03:01 / wc1mg/L190Chloride E300.0

11/06/12 20:53 / sf1mg/L56Magnesium E200.7

11/06/12 20:53 / sf1mg/L6Potassium E200.7

11/06/12 20:53 / sf1mg/L144Sodium E200.7

D 11/02/12 03:01 / wc4mg/L416Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 15:34 / ab1umhos/cm1840Conductivity @ 25 C A2510 B

H 11/01/12 15:34 / ab0.01s.u.7.59pH A4500-H B

11/02/12 12:55 / jz10mg/L1270Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 17:36 / cp0.001mg/L0.036Arsenic E200.8

11/07/12 17:36 / cp0.001mg/L0.008Molybdenum E200.8

11/07/12 17:36 / cp0.001mg/L0.011Selenium E200.8

11/07/12 17:36 / cp0.0003mg/L0.537Uranium E200.8

MAJOR IONS

11/01/12 20:36 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 20:36 / jba5mg/L374Bicarbonate as HCO3 A2320 B

11/06/12 20:53 / sf1mg/L209Calcium E200.7

11/02/12 03:01 / wc1mg/L190Chloride E300.0

11/06/12 20:53 / sf1mg/L56Magnesium E200.7

11/06/12 20:53 / sf1mg/L6Potassium E200.7

11/06/12 20:53 / sf1mg/L144Sodium E200.7

D 11/02/12 03:01 / wc4mg/L416Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 15:34 / ab1umhos/cm1840Conductivity @ 25 C A2510 B

H 11/01/12 15:34 / ab0.01s.u.7.59pH A4500-H B

11/02/12 12:55 / jz10mg/L1270Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 17:36 / cp0.001mg/L0.036Arsenic E200.8

11/07/12 17:36 / cp0.001mg/L0.008Molybdenum E200.8

11/07/12 17:36 / cp0.001mg/L0.011Selenium E200.8

11/07/12 17:36 / cp0.0003mg/L0.537Uranium E200.8

MAJOR IONS

11/01/12 20:36 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 20:36 / jba5mg/L374Bicarbonate as HCO3 A2320 B

11/06/12 20:53 / sf1mg/L209Calcium E200.7

11/02/12 03:01 / wc1mg/L190Chloride E300.0

11/06/12 20:53 / sf1mg/L56Magnesium E200.7

11/06/12 20:53 / sf1mg/L6Potassium E200.7

11/06/12 20:53 / sf1mg/L144Sodium E200.7

D 11/02/12 03:01 / wc4mg/L416Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 15:34 / ab1umhos/cm1840Conductivity @ 25 C A2510 B

H 11/01/12 15:34 / ab0.01s.u.7.59pH A4500-H B

11/02/12 12:55 / jz10mg/L1270Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 17:36 / cp0.001mg/L0.036Arsenic E200.8

11/07/12 17:36 / cp0.001mg/L0.008Molybdenum E200.8

11/07/12 17:36 / cp0.001mg/L0.011Selenium E200.8

11/07/12 17:36 / cp0.0003mg/L0.537Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110024-012

Client Sample ID: 6225

Collection Date: 10/31/12 13:10

Matrix: Aqueous

Report Date: 11/14/12

DateReceived: 11/01/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/01/12 20:44 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 20:44 / jba5mg/L374Bicarbonate as HCO3 A2320 B

11/06/12 20:57 / sf1mg/L209Calcium E200.7

11/02/12 03:19 / wc1mg/L190Chloride E300.0

11/06/12 20:57 / sf1mg/L55Magnesium E200.7

11/06/12 20:57 / sf1mg/L5Potassium E200.7

11/06/12 20:57 / sf1mg/L146Sodium E200.7

D 11/02/12 03:19 / wc4mg/L416Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 15:36 / ab1umhos/cm1840Conductivity @ 25 C A2510 B

H 11/01/12 15:36 / ab0.01s.u.7.59pH A4500-H B

11/02/12 12:55 / jz10mg/L1310Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 17:40 / cp0.001mg/L0.035Arsenic E200.8

11/07/12 17:40 / cp0.001mg/L0.008Molybdenum E200.8

11/07/12 17:40 / cp0.001mg/L0.010Selenium E200.8

11/07/12 17:40 / cp0.0003mg/L0.528Uranium E200.8

MAJOR IONS

11/01/12 20:44 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 20:44 / jba5mg/L374Bicarbonate as HCO3 A2320 B

11/06/12 20:57 / sf1mg/L209Calcium E200.7

11/02/12 03:19 / wc1mg/L190Chloride E300.0

11/06/12 20:57 / sf1mg/L55Magnesium E200.7

11/06/12 20:57 / sf1mg/L5Potassium E200.7

11/06/12 20:57 / sf1mg/L146Sodium E200.7

D 11/02/12 03:19 / wc4mg/L416Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 15:36 / ab1umhos/cm1840Conductivity @ 25 C A2510 B

H 11/01/12 15:36 / ab0.01s.u.7.59pH A4500-H B

11/02/12 12:55 / jz10mg/L1310Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 17:40 / cp0.001mg/L0.035Arsenic E200.8

11/07/12 17:40 / cp0.001mg/L0.008Molybdenum E200.8

11/07/12 17:40 / cp0.001mg/L0.010Selenium E200.8

11/07/12 17:40 / cp0.0003mg/L0.528Uranium E200.8

MAJOR IONS

11/01/12 20:44 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 20:44 / jba5mg/L374Bicarbonate as HCO3 A2320 B

11/06/12 20:57 / sf1mg/L209Calcium E200.7

11/02/12 03:19 / wc1mg/L190Chloride E300.0

11/06/12 20:57 / sf1mg/L55Magnesium E200.7

11/06/12 20:57 / sf1mg/L5Potassium E200.7

11/06/12 20:57 / sf1mg/L146Sodium E200.7

D 11/02/12 03:19 / wc4mg/L416Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 15:36 / ab1umhos/cm1840Conductivity @ 25 C A2510 B

H 11/01/12 15:36 / ab0.01s.u.7.59pH A4500-H B

11/02/12 12:55 / jz10mg/L1310Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 17:40 / cp0.001mg/L0.035Arsenic E200.8

11/07/12 17:40 / cp0.001mg/L0.008Molybdenum E200.8

11/07/12 17:40 / cp0.001mg/L0.010Selenium E200.8

11/07/12 17:40 / cp0.0003mg/L0.528Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110024-013

Client Sample ID: 6211

Collection Date: 10/30/12 08:45

Matrix: Aqueous

Report Date: 11/14/12

DateReceived: 11/01/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/01/12 20:52 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 20:52 / jba5mg/L250Bicarbonate as HCO3 A2320 B

11/06/12 21:50 / sf1mg/L153Calcium E200.7

11/02/12 03:36 / wc1mg/L145Chloride E300.0

11/06/12 21:50 / sf1mg/L44Magnesium E200.7

11/06/12 21:50 / sf1mg/L6Potassium E200.7

11/06/12 21:50 / sf1mg/L95Sodium E200.7

D 11/02/12 03:36 / wc4mg/L312Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 15:39 / ab1umhos/cm1380Conductivity @ 25 C A2510 B

H 11/01/12 15:39 / ab0.01s.u.7.59pH A4500-H B

11/02/12 12:56 / jz10mg/L928Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 17:45 / cp0.001mg/L0.007Arsenic E200.8

11/07/12 17:45 / cp0.001mg/L0.009Molybdenum E200.8

11/07/12 17:45 / cp0.001mg/L0.008Selenium E200.8

11/07/12 17:45 / cp0.0003mg/L0.0181Uranium E200.8

MAJOR IONS

11/01/12 20:52 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 20:52 / jba5mg/L250Bicarbonate as HCO3 A2320 B

11/06/12 21:50 / sf1mg/L153Calcium E200.7

11/02/12 03:36 / wc1mg/L145Chloride E300.0

11/06/12 21:50 / sf1mg/L44Magnesium E200.7

11/06/12 21:50 / sf1mg/L6Potassium E200.7

11/06/12 21:50 / sf1mg/L95Sodium E200.7

D 11/02/12 03:36 / wc4mg/L312Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 15:39 / ab1umhos/cm1380Conductivity @ 25 C A2510 B

H 11/01/12 15:39 / ab0.01s.u.7.59pH A4500-H B

11/02/12 12:56 / jz10mg/L928Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 17:45 / cp0.001mg/L0.007Arsenic E200.8

11/07/12 17:45 / cp0.001mg/L0.009Molybdenum E200.8

11/07/12 17:45 / cp0.001mg/L0.008Selenium E200.8

11/07/12 17:45 / cp0.0003mg/L0.0181Uranium E200.8

MAJOR IONS

11/01/12 20:52 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 20:52 / jba5mg/L250Bicarbonate as HCO3 A2320 B

11/06/12 21:50 / sf1mg/L153Calcium E200.7

11/02/12 03:36 / wc1mg/L145Chloride E300.0

11/06/12 21:50 / sf1mg/L44Magnesium E200.7

11/06/12 21:50 / sf1mg/L6Potassium E200.7

11/06/12 21:50 / sf1mg/L95Sodium E200.7

D 11/02/12 03:36 / wc4mg/L312Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 15:39 / ab1umhos/cm1380Conductivity @ 25 C A2510 B

H 11/01/12 15:39 / ab0.01s.u.7.59pH A4500-H B

11/02/12 12:56 / jz10mg/L928Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 17:45 / cp0.001mg/L0.007Arsenic E200.8

11/07/12 17:45 / cp0.001mg/L0.009Molybdenum E200.8

11/07/12 17:45 / cp0.001mg/L0.008Selenium E200.8

11/07/12 17:45 / cp0.0003mg/L0.0181Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110024-014

Client Sample ID: 6212

Collection Date: 10/30/12 09:25

Matrix: Aqueous

Report Date: 11/14/12

DateReceived: 11/01/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/01/12 21:00 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 21:00 / jba5mg/L239Bicarbonate as HCO3 A2320 B

11/06/12 21:54 / sf1mg/L155Calcium E200.7

11/02/12 08:22 / wc1mg/L146Chloride E300.0

11/06/12 21:54 / sf1mg/L44Magnesium E200.7

11/06/12 21:54 / sf1mg/L7Potassium E200.7

11/06/12 21:54 / sf1mg/L93Sodium E200.7

D 11/02/12 08:22 / wc4mg/L317Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 15:53 / ab1umhos/cm1380Conductivity @ 25 C A2510 B

H 11/01/12 15:53 / ab0.01s.u.7.57pH A4500-H B

11/02/12 12:56 / jz10mg/L922Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 17:49 / cp0.001mg/L0.006Arsenic E200.8

11/07/12 17:49 / cp0.001mg/L0.010Molybdenum E200.8

11/07/12 17:49 / cp0.001mg/L0.008Selenium E200.8

11/07/12 17:49 / cp0.0003mg/L0.0180Uranium E200.8

MAJOR IONS

11/01/12 21:00 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 21:00 / jba5mg/L239Bicarbonate as HCO3 A2320 B

11/06/12 21:54 / sf1mg/L155Calcium E200.7

11/02/12 08:22 / wc1mg/L146Chloride E300.0

11/06/12 21:54 / sf1mg/L44Magnesium E200.7

11/06/12 21:54 / sf1mg/L7Potassium E200.7

11/06/12 21:54 / sf1mg/L93Sodium E200.7

D 11/02/12 08:22 / wc4mg/L317Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 15:53 / ab1umhos/cm1380Conductivity @ 25 C A2510 B

H 11/01/12 15:53 / ab0.01s.u.7.57pH A4500-H B

11/02/12 12:56 / jz10mg/L922Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 17:49 / cp0.001mg/L0.006Arsenic E200.8

11/07/12 17:49 / cp0.001mg/L0.010Molybdenum E200.8

11/07/12 17:49 / cp0.001mg/L0.008Selenium E200.8

11/07/12 17:49 / cp0.0003mg/L0.0180Uranium E200.8

MAJOR IONS

11/01/12 21:00 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 21:00 / jba5mg/L239Bicarbonate as HCO3 A2320 B

11/06/12 21:54 / sf1mg/L155Calcium E200.7

11/02/12 08:22 / wc1mg/L146Chloride E300.0

11/06/12 21:54 / sf1mg/L44Magnesium E200.7

11/06/12 21:54 / sf1mg/L7Potassium E200.7

11/06/12 21:54 / sf1mg/L93Sodium E200.7

D 11/02/12 08:22 / wc4mg/L317Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 15:53 / ab1umhos/cm1380Conductivity @ 25 C A2510 B

H 11/01/12 15:53 / ab0.01s.u.7.57pH A4500-H B

11/02/12 12:56 / jz10mg/L922Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 17:49 / cp0.001mg/L0.006Arsenic E200.8

11/07/12 17:49 / cp0.001mg/L0.010Molybdenum E200.8

11/07/12 17:49 / cp0.001mg/L0.008Selenium E200.8

11/07/12 17:49 / cp0.0003mg/L0.0180Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110024-015

Client Sample ID: 6213

Collection Date: 10/30/12 10:55

Matrix: Aqueous

Report Date: 11/14/12

DateReceived: 11/01/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/01/12 21:16 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 21:16 / jba5mg/L256Bicarbonate as HCO3 A2320 B

11/06/12 21:58 / sf1mg/L176Calcium E200.7

11/02/12 09:14 / wc1mg/L156Chloride E300.0

11/06/12 21:58 / sf1mg/L47Magnesium E200.7

11/06/12 21:58 / sf1mg/L6Potassium E200.7

11/06/12 21:58 / sf1mg/L92Sodium E200.7

D 11/02/12 09:14 / wc4mg/L345Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 15:55 / ab1umhos/cm1480Conductivity @ 25 C A2510 B

H 11/01/12 15:55 / ab0.01s.u.7.49pH A4500-H B

11/02/12 12:56 / jz10mg/L1010Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 17:54 / cp0.001mg/L0.021Arsenic E200.8

11/12/12 19:33 / cp0.001mg/L0.006Molybdenum E200.8

11/07/12 17:54 / cp0.001mg/L0.009Selenium E200.8

11/12/12 19:33 / cp0.0003mg/L0.0145Uranium E200.8

MAJOR IONS

11/01/12 21:16 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 21:16 / jba5mg/L256Bicarbonate as HCO3 A2320 B

11/06/12 21:58 / sf1mg/L176Calcium E200.7

11/02/12 09:14 / wc1mg/L156Chloride E300.0

11/06/12 21:58 / sf1mg/L47Magnesium E200.7

11/06/12 21:58 / sf1mg/L6Potassium E200.7

11/06/12 21:58 / sf1mg/L92Sodium E200.7

D 11/02/12 09:14 / wc4mg/L345Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 15:55 / ab1umhos/cm1480Conductivity @ 25 C A2510 B

H 11/01/12 15:55 / ab0.01s.u.7.49pH A4500-H B

11/02/12 12:56 / jz10mg/L1010Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 17:54 / cp0.001mg/L0.021Arsenic E200.8

11/12/12 19:33 / cp0.001mg/L0.006Molybdenum E200.8

11/07/12 17:54 / cp0.001mg/L0.009Selenium E200.8

11/12/12 19:33 / cp0.0003mg/L0.0145Uranium E200.8

MAJOR IONS

11/01/12 21:16 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 21:16 / jba5mg/L256Bicarbonate as HCO3 A2320 B

11/06/12 21:58 / sf1mg/L176Calcium E200.7

11/02/12 09:14 / wc1mg/L156Chloride E300.0

11/06/12 21:58 / sf1mg/L47Magnesium E200.7

11/06/12 21:58 / sf1mg/L6Potassium E200.7

11/06/12 21:58 / sf1mg/L92Sodium E200.7

D 11/02/12 09:14 / wc4mg/L345Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 15:55 / ab1umhos/cm1480Conductivity @ 25 C A2510 B

H 11/01/12 15:55 / ab0.01s.u.7.49pH A4500-H B

11/02/12 12:56 / jz10mg/L1010Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 17:54 / cp0.001mg/L0.021Arsenic E200.8

11/12/12 19:33 / cp0.001mg/L0.006Molybdenum E200.8

11/07/12 17:54 / cp0.001mg/L0.009Selenium E200.8

11/12/12 19:33 / cp0.0003mg/L0.0145Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110024-016

Client Sample ID: 6214

Collection Date: 10/30/12 12:10

Matrix: Aqueous

Report Date: 11/14/12

DateReceived: 11/01/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/01/12 21:23 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 21:23 / jba5mg/L479Bicarbonate as HCO3 A2320 B

11/06/12 22:02 / sf1mg/L217Calcium E200.7

D 11/02/12 09:31 / wc2mg/L401Chloride E300.0

11/06/12 22:02 / sf1mg/L57Magnesium E200.7

11/06/12 22:02 / sf1mg/L6Potassium E200.7

11/06/12 22:02 / sf1mg/L459Sodium E200.7

D 11/02/12 09:31 / wc8mg/L795Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 15:58 / ab1umhos/cm3140Conductivity @ 25 C A2510 B

H 11/01/12 15:58 / ab0.01s.u.7.27pH A4500-H B

11/02/12 12:56 / jz10mg/L2170Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 17:58 / cp0.001mg/L0.014Arsenic E200.8

11/07/12 17:58 / cp0.001mg/LNDMolybdenum E200.8

11/07/12 17:58 / cp0.001mg/L0.013Selenium E200.8

11/12/12 19:55 / cp0.0003mg/L2.05Uranium E200.8

MAJOR IONS

11/01/12 21:23 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 21:23 / jba5mg/L479Bicarbonate as HCO3 A2320 B

11/06/12 22:02 / sf1mg/L217Calcium E200.7

D 11/02/12 09:31 / wc2mg/L401Chloride E300.0

11/06/12 22:02 / sf1mg/L57Magnesium E200.7

11/06/12 22:02 / sf1mg/L6Potassium E200.7

11/06/12 22:02 / sf1mg/L459Sodium E200.7

D 11/02/12 09:31 / wc8mg/L795Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 15:58 / ab1umhos/cm3140Conductivity @ 25 C A2510 B

H 11/01/12 15:58 / ab0.01s.u.7.27pH A4500-H B

11/02/12 12:56 / jz10mg/L2170Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 17:58 / cp0.001mg/L0.014Arsenic E200.8

11/07/12 17:58 / cp0.001mg/LNDMolybdenum E200.8

11/07/12 17:58 / cp0.001mg/L0.013Selenium E200.8

11/12/12 19:55 / cp0.0003mg/L2.05Uranium E200.8

MAJOR IONS

11/01/12 21:23 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 21:23 / jba5mg/L479Bicarbonate as HCO3 A2320 B

11/06/12 22:02 / sf1mg/L217Calcium E200.7

D 11/02/12 09:31 / wc2mg/L401Chloride E300.0

11/06/12 22:02 / sf1mg/L57Magnesium E200.7

11/06/12 22:02 / sf1mg/L6Potassium E200.7

11/06/12 22:02 / sf1mg/L459Sodium E200.7

D 11/02/12 09:31 / wc8mg/L795Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 15:58 / ab1umhos/cm3140Conductivity @ 25 C A2510 B

H 11/01/12 15:58 / ab0.01s.u.7.27pH A4500-H B

11/02/12 12:56 / jz10mg/L2170Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 17:58 / cp0.001mg/L0.014Arsenic E200.8

11/07/12 17:58 / cp0.001mg/LNDMolybdenum E200.8

11/07/12 17:58 / cp0.001mg/L0.013Selenium E200.8

11/12/12 19:55 / cp0.0003mg/L2.05Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110024-017

Client Sample ID: 6215

Collection Date: 10/30/12 13:05

Matrix: Aqueous

Report Date: 11/14/12

DateReceived: 11/01/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/01/12 21:33 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 21:33 / jba5mg/L487Bicarbonate as HCO3 A2320 B

11/06/12 22:06 / sf1mg/L215Calcium E200.7

D 11/02/12 09:49 / wc2mg/L388Chloride E300.0

11/06/12 22:06 / sf1mg/L55Magnesium E200.7

11/06/12 22:06 / sf1mg/L6Potassium E200.7

11/06/12 22:06 / sf1mg/L430Sodium E200.7

D 11/02/12 09:49 / wc8mg/L789Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 16:01 / ab1umhos/cm3110Conductivity @ 25 C A2510 B

H 11/01/12 16:01 / ab0.01s.u.7.30pH A4500-H B

11/02/12 12:57 / jz10mg/L2180Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 18:02 / cp0.001mg/L0.013Arsenic E200.8

11/07/12 18:02 / cp0.001mg/L0.002Molybdenum E200.8

11/07/12 18:02 / cp0.001mg/L0.013Selenium E200.8

11/07/12 18:02 / cp0.0003mg/L1.77Uranium E200.8

MAJOR IONS

11/01/12 21:33 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 21:33 / jba5mg/L487Bicarbonate as HCO3 A2320 B

11/06/12 22:06 / sf1mg/L215Calcium E200.7

D 11/02/12 09:49 / wc2mg/L388Chloride E300.0

11/06/12 22:06 / sf1mg/L55Magnesium E200.7

11/06/12 22:06 / sf1mg/L6Potassium E200.7

11/06/12 22:06 / sf1mg/L430Sodium E200.7

D 11/02/12 09:49 / wc8mg/L789Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 16:01 / ab1umhos/cm3110Conductivity @ 25 C A2510 B

H 11/01/12 16:01 / ab0.01s.u.7.30pH A4500-H B

11/02/12 12:57 / jz10mg/L2180Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 18:02 / cp0.001mg/L0.013Arsenic E200.8

11/07/12 18:02 / cp0.001mg/L0.002Molybdenum E200.8

11/07/12 18:02 / cp0.001mg/L0.013Selenium E200.8

11/07/12 18:02 / cp0.0003mg/L1.77Uranium E200.8

MAJOR IONS

11/01/12 21:33 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 21:33 / jba5mg/L487Bicarbonate as HCO3 A2320 B

11/06/12 22:06 / sf1mg/L215Calcium E200.7

D 11/02/12 09:49 / wc2mg/L388Chloride E300.0

11/06/12 22:06 / sf1mg/L55Magnesium E200.7

11/06/12 22:06 / sf1mg/L6Potassium E200.7

11/06/12 22:06 / sf1mg/L430Sodium E200.7

D 11/02/12 09:49 / wc8mg/L789Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 16:01 / ab1umhos/cm3110Conductivity @ 25 C A2510 B

H 11/01/12 16:01 / ab0.01s.u.7.30pH A4500-H B

11/02/12 12:57 / jz10mg/L2180Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 18:02 / cp0.001mg/L0.013Arsenic E200.8

11/07/12 18:02 / cp0.001mg/L0.002Molybdenum E200.8

11/07/12 18:02 / cp0.001mg/L0.013Selenium E200.8

11/07/12 18:02 / cp0.0003mg/L1.77Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110024-018

Client Sample ID: 6216

Collection Date: 10/30/12 14:15

Matrix: Aqueous

Report Date: 11/14/12

DateReceived: 11/01/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/01/12 21:41 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 21:41 / jba5mg/L455Bicarbonate as HCO3 A2320 B

11/06/12 22:14 / sf1mg/L218Calcium E200.7

D 11/02/12 10:06 / wc2mg/L373Chloride E300.0

11/06/12 22:14 / sf1mg/L58Magnesium E200.7

11/06/12 22:14 / sf1mg/L6Potassium E200.7

11/06/12 22:14 / sf1mg/L388Sodium E200.7

D 11/02/12 10:06 / wc8mg/L775Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 16:03 / ab1umhos/cm3010Conductivity @ 25 C A2510 B

H 11/01/12 16:03 / ab0.01s.u.7.21pH A4500-H B

11/02/12 12:57 / jz10mg/L2080Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 18:07 / cp0.001mg/L0.013Arsenic E200.8

11/07/12 18:07 / cp0.001mg/LNDMolybdenum E200.8

11/07/12 18:07 / cp0.001mg/L0.012Selenium E200.8

11/07/12 18:07 / cp0.0003mg/L1.55Uranium E200.8

MAJOR IONS

11/01/12 21:41 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 21:41 / jba5mg/L455Bicarbonate as HCO3 A2320 B

11/06/12 22:14 / sf1mg/L218Calcium E200.7

D 11/02/12 10:06 / wc2mg/L373Chloride E300.0

11/06/12 22:14 / sf1mg/L58Magnesium E200.7

11/06/12 22:14 / sf1mg/L6Potassium E200.7

11/06/12 22:14 / sf1mg/L388Sodium E200.7

D 11/02/12 10:06 / wc8mg/L775Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 16:03 / ab1umhos/cm3010Conductivity @ 25 C A2510 B

H 11/01/12 16:03 / ab0.01s.u.7.21pH A4500-H B

11/02/12 12:57 / jz10mg/L2080Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 18:07 / cp0.001mg/L0.013Arsenic E200.8

11/07/12 18:07 / cp0.001mg/LNDMolybdenum E200.8

11/07/12 18:07 / cp0.001mg/L0.012Selenium E200.8

11/07/12 18:07 / cp0.0003mg/L1.55Uranium E200.8

MAJOR IONS

11/01/12 21:41 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 21:41 / jba5mg/L455Bicarbonate as HCO3 A2320 B

11/06/12 22:14 / sf1mg/L218Calcium E200.7

D 11/02/12 10:06 / wc2mg/L373Chloride E300.0

11/06/12 22:14 / sf1mg/L58Magnesium E200.7

11/06/12 22:14 / sf1mg/L6Potassium E200.7

11/06/12 22:14 / sf1mg/L388Sodium E200.7

D 11/02/12 10:06 / wc8mg/L775Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 16:03 / ab1umhos/cm3010Conductivity @ 25 C A2510 B

H 11/01/12 16:03 / ab0.01s.u.7.21pH A4500-H B

11/02/12 12:57 / jz10mg/L2080Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 18:07 / cp0.001mg/L0.013Arsenic E200.8

11/07/12 18:07 / cp0.001mg/LNDMolybdenum E200.8

11/07/12 18:07 / cp0.001mg/L0.012Selenium E200.8

11/07/12 18:07 / cp0.0003mg/L1.55Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110024-019

Client Sample ID: 6217

Collection Date: 10/31/12 08:05

Matrix: Aqueous

Report Date: 11/14/12

DateReceived: 11/01/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/01/12 21:50 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 21:50 / jba5mg/L1090Bicarbonate as HCO3 A2320 B

11/06/12 22:18 / sf1mg/L579Calcium E200.7

D 11/02/12 10:24 / wc10mg/L662Chloride E300.0

11/06/12 22:18 / sf1mg/L197Magnesium E200.7

11/06/12 22:18 / sf1mg/L21Potassium E200.7

D 11/06/12 22:18 / sf3mg/L1990Sodium E200.7

D 11/02/12 10:24 / wc40mg/L4410Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 16:06 / ab1umhos/cm9710Conductivity @ 25 C A2510 B

H 11/01/12 16:06 / ab0.01s.u.7.19pH A4500-H B

11/02/12 12:57 / jz10mg/L8300Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 18:11 / cp0.001mg/L0.002Arsenic E200.8

11/07/12 18:11 / cp0.001mg/L10.4Molybdenum E200.8

11/07/12 18:11 / cp0.001mg/L0.069Selenium E200.8

D 11/06/12 22:18 / sf3mg/L43Uranium E200.7

MAJOR IONS

11/01/12 21:50 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 21:50 / jba5mg/L1090Bicarbonate as HCO3 A2320 B

11/06/12 22:18 / sf1mg/L579Calcium E200.7

D 11/02/12 10:24 / wc10mg/L662Chloride E300.0

11/06/12 22:18 / sf1mg/L197Magnesium E200.7

11/06/12 22:18 / sf1mg/L21Potassium E200.7

D 11/06/12 22:18 / sf3mg/L1990Sodium E200.7

D 11/02/12 10:24 / wc40mg/L4410Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 16:06 / ab1umhos/cm9710Conductivity @ 25 C A2510 B

H 11/01/12 16:06 / ab0.01s.u.7.19pH A4500-H B

11/02/12 12:57 / jz10mg/L8300Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 18:11 / cp0.001mg/L0.002Arsenic E200.8

11/07/12 18:11 / cp0.001mg/L10.4Molybdenum E200.8

11/07/12 18:11 / cp0.001mg/L0.069Selenium E200.8

D 11/06/12 22:18 / sf3mg/L43Uranium E200.7

MAJOR IONS

11/01/12 21:50 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 21:50 / jba5mg/L1090Bicarbonate as HCO3 A2320 B

11/06/12 22:18 / sf1mg/L579Calcium E200.7

D 11/02/12 10:24 / wc10mg/L662Chloride E300.0

11/06/12 22:18 / sf1mg/L197Magnesium E200.7

11/06/12 22:18 / sf1mg/L21Potassium E200.7

D 11/06/12 22:18 / sf3mg/L1990Sodium E200.7

D 11/02/12 10:24 / wc40mg/L4410Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 16:06 / ab1umhos/cm9710Conductivity @ 25 C A2510 B

H 11/01/12 16:06 / ab0.01s.u.7.19pH A4500-H B

11/02/12 12:57 / jz10mg/L8300Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 18:11 / cp0.001mg/L0.002Arsenic E200.8

11/07/12 18:11 / cp0.001mg/L10.4Molybdenum E200.8

11/07/12 18:11 / cp0.001mg/L0.069Selenium E200.8

D 11/06/12 22:18 / sf3mg/L43Uranium E200.7

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110024-020

Client Sample ID: 6218

Collection Date: 10/31/12 08:45

Matrix: Aqueous

Report Date: 11/14/12

DateReceived: 11/01/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/01/12 21:59 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 21:59 / jba5mg/L1170Bicarbonate as HCO3 A2320 B

11/06/12 22:22 / sf1mg/L589Calcium E200.7

D 11/02/12 10:41 / wc10mg/L685Chloride E300.0

11/06/12 22:22 / sf1mg/L209Magnesium E200.7

11/06/12 22:22 / sf1mg/L22Potassium E200.7

D 11/06/12 22:22 / sf3mg/L2060Sodium E200.7

D 11/02/12 10:41 / wc40mg/L4640Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 16:09 / ab1umhos/cm10100Conductivity @ 25 C A2510 B

H 11/01/12 16:09 / ab0.01s.u.7.23pH A4500-H B

11/02/12 12:57 / jz10mg/L8680Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 18:33 / cp0.001mg/L0.002Arsenic E200.8

11/07/12 18:33 / cp0.001mg/L11.2Molybdenum E200.8

11/07/12 18:33 / cp0.001mg/L0.074Selenium E200.8

D 11/06/12 22:22 / sf3mg/L43Uranium E200.7

MAJOR IONS

11/01/12 21:59 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 21:59 / jba5mg/L1170Bicarbonate as HCO3 A2320 B

11/06/12 22:22 / sf1mg/L589Calcium E200.7

D 11/02/12 10:41 / wc10mg/L685Chloride E300.0

11/06/12 22:22 / sf1mg/L209Magnesium E200.7

11/06/12 22:22 / sf1mg/L22Potassium E200.7

D 11/06/12 22:22 / sf3mg/L2060Sodium E200.7

D 11/02/12 10:41 / wc40mg/L4640Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 16:09 / ab1umhos/cm10100Conductivity @ 25 C A2510 B

H 11/01/12 16:09 / ab0.01s.u.7.23pH A4500-H B

11/02/12 12:57 / jz10mg/L8680Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 18:33 / cp0.001mg/L0.002Arsenic E200.8

11/07/12 18:33 / cp0.001mg/L11.2Molybdenum E200.8

11/07/12 18:33 / cp0.001mg/L0.074Selenium E200.8

D 11/06/12 22:22 / sf3mg/L43Uranium E200.7

MAJOR IONS

11/01/12 21:59 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 21:59 / jba5mg/L1170Bicarbonate as HCO3 A2320 B

11/06/12 22:22 / sf1mg/L589Calcium E200.7

D 11/02/12 10:41 / wc10mg/L685Chloride E300.0

11/06/12 22:22 / sf1mg/L209Magnesium E200.7

11/06/12 22:22 / sf1mg/L22Potassium E200.7

D 11/06/12 22:22 / sf3mg/L2060Sodium E200.7

D 11/02/12 10:41 / wc40mg/L4640Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 16:09 / ab1umhos/cm10100Conductivity @ 25 C A2510 B

H 11/01/12 16:09 / ab0.01s.u.7.23pH A4500-H B

11/02/12 12:57 / jz10mg/L8680Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 18:33 / cp0.001mg/L0.002Arsenic E200.8

11/07/12 18:33 / cp0.001mg/L11.2Molybdenum E200.8

11/07/12 18:33 / cp0.001mg/L0.074Selenium E200.8

D 11/06/12 22:22 / sf3mg/L43Uranium E200.7

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110024-021

Client Sample ID: 6219

Collection Date: 10/31/12 08:55

Matrix: Aqueous

Report Date: 11/14/12

DateReceived: 11/01/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/01/12 22:09 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 22:09 / jba5mg/L1180Bicarbonate as HCO3 A2320 B

11/06/12 22:26 / sf1mg/L596Calcium E200.7

D 11/02/12 10:59 / wc10mg/L685Chloride E300.0

11/06/12 22:26 / sf1mg/L209Magnesium E200.7

11/06/12 22:26 / sf1mg/L22Potassium E200.7

D 11/06/12 22:26 / sf3mg/L2050Sodium E200.7

D 11/02/12 10:59 / wc40mg/L4640Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 16:11 / ab1umhos/cm10000Conductivity @ 25 C A2510 B

H 11/01/12 16:11 / ab0.01s.u.7.24pH A4500-H B

11/05/12 15:58 / ab10mg/L8820Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 18:51 / cp0.001mg/L0.003Arsenic E200.8

11/07/12 18:51 / cp0.001mg/L11.2Molybdenum E200.8

11/07/12 18:51 / cp0.001mg/L0.073Selenium E200.8

D 11/06/12 22:26 / sf3mg/L43Uranium E200.7

MAJOR IONS

11/01/12 22:09 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 22:09 / jba5mg/L1180Bicarbonate as HCO3 A2320 B

11/06/12 22:26 / sf1mg/L596Calcium E200.7

D 11/02/12 10:59 / wc10mg/L685Chloride E300.0

11/06/12 22:26 / sf1mg/L209Magnesium E200.7

11/06/12 22:26 / sf1mg/L22Potassium E200.7

D 11/06/12 22:26 / sf3mg/L2050Sodium E200.7

D 11/02/12 10:59 / wc40mg/L4640Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 16:11 / ab1umhos/cm10000Conductivity @ 25 C A2510 B

H 11/01/12 16:11 / ab0.01s.u.7.24pH A4500-H B

11/05/12 15:58 / ab10mg/L8820Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 18:51 / cp0.001mg/L0.003Arsenic E200.8

11/07/12 18:51 / cp0.001mg/L11.2Molybdenum E200.8

11/07/12 18:51 / cp0.001mg/L0.073Selenium E200.8

D 11/06/12 22:26 / sf3mg/L43Uranium E200.7

MAJOR IONS

11/01/12 22:09 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 22:09 / jba5mg/L1180Bicarbonate as HCO3 A2320 B

11/06/12 22:26 / sf1mg/L596Calcium E200.7

D 11/02/12 10:59 / wc10mg/L685Chloride E300.0

11/06/12 22:26 / sf1mg/L209Magnesium E200.7

11/06/12 22:26 / sf1mg/L22Potassium E200.7

D 11/06/12 22:26 / sf3mg/L2050Sodium E200.7

D 11/02/12 10:59 / wc40mg/L4640Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 16:11 / ab1umhos/cm10000Conductivity @ 25 C A2510 B

H 11/01/12 16:11 / ab0.01s.u.7.24pH A4500-H B

11/05/12 15:58 / ab10mg/L8820Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 18:51 / cp0.001mg/L0.003Arsenic E200.8

11/07/12 18:51 / cp0.001mg/L11.2Molybdenum E200.8

11/07/12 18:51 / cp0.001mg/L0.073Selenium E200.8

D 11/06/12 22:26 / sf3mg/L43Uranium E200.7

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110024-022

Client Sample ID: 6220

Collection Date: 10/31/12 10:00

Matrix: Aqueous

Report Date: 11/14/12

DateReceived: 11/01/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/01/12 22:19 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 22:19 / jba5mg/L1270Bicarbonate as HCO3 A2320 B

11/06/12 22:54 / sf1mg/L584Calcium E200.7

D 11/02/12 11:16 / wc10mg/L679Chloride E300.0

11/06/12 22:54 / sf1mg/L182Magnesium E200.7

11/06/12 22:54 / sf1mg/L21Potassium E200.7

D 11/06/12 22:54 / sf3mg/L2080Sodium E200.7

D 11/02/12 11:16 / wc40mg/L4570Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 16:14 / ab1umhos/cm10100Conductivity @ 25 C A2510 B

H 11/01/12 16:14 / ab0.01s.u.7.35pH A4500-H B

11/02/12 12:59 / jz10mg/L8620Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 18:55 / cp0.001mg/L0.004Arsenic E200.8

11/07/12 18:55 / cp0.001mg/L11.6Molybdenum E200.8

11/07/12 18:55 / cp0.001mg/L0.077Selenium E200.8

D 11/06/12 22:54 / sf3mg/L42Uranium E200.7

MAJOR IONS

11/01/12 22:19 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 22:19 / jba5mg/L1270Bicarbonate as HCO3 A2320 B

11/06/12 22:54 / sf1mg/L584Calcium E200.7

D 11/02/12 11:16 / wc10mg/L679Chloride E300.0

11/06/12 22:54 / sf1mg/L182Magnesium E200.7

11/06/12 22:54 / sf1mg/L21Potassium E200.7

D 11/06/12 22:54 / sf3mg/L2080Sodium E200.7

D 11/02/12 11:16 / wc40mg/L4570Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 16:14 / ab1umhos/cm10100Conductivity @ 25 C A2510 B

H 11/01/12 16:14 / ab0.01s.u.7.35pH A4500-H B

11/02/12 12:59 / jz10mg/L8620Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 18:55 / cp0.001mg/L0.004Arsenic E200.8

11/07/12 18:55 / cp0.001mg/L11.6Molybdenum E200.8

11/07/12 18:55 / cp0.001mg/L0.077Selenium E200.8

D 11/06/12 22:54 / sf3mg/L42Uranium E200.7

MAJOR IONS

11/01/12 22:19 / jba5mg/LNDCarbonate as CO3 A2320 B

11/01/12 22:19 / jba5mg/L1270Bicarbonate as HCO3 A2320 B

11/06/12 22:54 / sf1mg/L584Calcium E200.7

D 11/02/12 11:16 / wc10mg/L679Chloride E300.0

11/06/12 22:54 / sf1mg/L182Magnesium E200.7

11/06/12 22:54 / sf1mg/L21Potassium E200.7

D 11/06/12 22:54 / sf3mg/L2080Sodium E200.7

D 11/02/12 11:16 / wc40mg/L4570Sulfate E300.0

PHYSICAL PROPERTIES

11/01/12 16:14 / ab1umhos/cm10100Conductivity @ 25 C A2510 B

H 11/01/12 16:14 / ab0.01s.u.7.35pH A4500-H B

11/02/12 12:59 / jz10mg/L8620Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/07/12 18:55 / cp0.001mg/L0.004Arsenic E200.8

11/07/12 18:55 / cp0.001mg/L11.6Molybdenum E200.8

11/07/12 18:55 / cp0.001mg/L0.077Selenium E200.8

D 11/06/12 22:54 / sf3mg/L42Uranium E200.7

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12110024

QA/QC Summary Report

11/14/12Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2320 B Batch: R166673

Sample ID: MBLK 11/01/12 14:51Method Blank Run: MANTECH_121101B3

Alkalinity, Total as CaCO3 5.0ND mg/L

Carbonate as CO3 5.0ND mg/L

Bicarbonate as HCO3 5.01.95 mg/L

Sample ID: LCS_121003 11/01/12 15:06Laboratory Control Sample Run: MANTECH_121101B

Alkalinity, Total as CaCO3 104 90 1105.0207 mg/L

Sample ID: C12101254-002AMS 11/01/12 16:15Sample Matrix Spike Run: MANTECH_121101B

Alkalinity, Total as CaCO3 101 80 1205.0277 mg/L

Sample ID: C12110024-004ADUP 11/01/12 19:20Sample Duplicate Run: MANTECH_121101B3

Alkalinity, Total as CaCO3 105.0 0.1279 mg/L

Carbonate as CO3 105.04.70 mg/L

Bicarbonate as HCO3 105.0 0.2331 mg/L

Sample ID: C12110024-005AMS 11/01/12 19:50Sample Matrix Spike Run: MANTECH_121101B

Alkalinity, Total as CaCO3 87 80 1205.02520 mg/L

Sample ID: C12110024-014ADUP 11/01/12 21:08Sample Duplicate Run: MANTECH_121101B3

Alkalinity, Total as CaCO3 105.0 0.1196 mg/L

Carbonate as CO3 105.0ND mg/L

Bicarbonate as HCO3 105.0 0.1239 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12110024

QA/QC Summary Report

11/14/12Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2510 B Batch: R166612

Sample ID: SC 2ND 1413 11/01/12 09:07Laboratory Control Sample Run: PHSC_101-C_121101A

Conductivity @ 25 C 98 90 1101.01390 umhos/cm

Sample ID: MBLK 11/01/12 09:13Method Blank Run: PHSC_101-C_121101A

Conductivity @ 25 C 0.22 umhos/cm

Sample ID: C12110024-003ADUP 11/01/12 15:11Sample Duplicate Run: PHSC_101-C_121101A

Conductivity @ 25 C 101.0 1.713700 umhos/cm

Sample ID: C12110024-013ADUP 11/01/12 15:42Sample Duplicate Run: PHSC_101-C_121101A

Conductivity @ 25 C 101.01380 umhos/cm

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12110024

QA/QC Summary Report

11/14/12Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2540 C Batch: TDS121102A

Sample ID: MB-1_121102A 11/02/12 12:48Method Blank Run: BAL-1_121102A

Solids, Total Dissolved TDS @ 180 C 4ND mg/L

Sample ID: LCS-2_121102A 11/02/12 12:49Laboratory Control Sample Run: BAL-1_121102A

Solids, Total Dissolved TDS @ 180 C 99 90 110101100 mg/L

Sample ID: C12101073-005A MS 11/02/12 12:50Sample Matrix Spike Run: BAL-1_121102A

Solids, Total Dissolved TDS @ 180 C 98 90 1101014200 mg/L

Sample ID: C12110024-001A DUP 11/02/12 12:52Sample Duplicate Run: BAL-1_121102A

Solids, Total Dissolved TDS @ 180 C 510 0.42050 mg/L

Sample ID: C12110024-011A DUP 11/02/12 12:55Sample Duplicate Run: BAL-1_121102A

Solids, Total Dissolved TDS @ 180 C 510 0.31280 mg/L

Sample ID: C12110024-012A MS 11/02/12 12:56Sample Matrix Spike Run: BAL-1_121102A

Solids, Total Dissolved TDS @ 180 C 95 90 110103210 mg/L

Method: A2540 C Batch: TDS121105A

Sample ID: MB-1_121105A 11/05/12 15:57Method Blank Run: BAL-1_121105A

Solids, Total Dissolved TDS @ 180 C 4ND mg/L

Sample ID: LCS-2_121105A 11/05/12 15:57Laboratory Control Sample Run: BAL-1_121105A

Solids, Total Dissolved TDS @ 180 C 100 90 11010999 mg/L

Sample ID: C12110024-021A DUP 11/05/12 15:58Sample Duplicate Run: BAL-1_121105A

Solids, Total Dissolved TDS @ 180 C 510 1.78670 mg/L

Sample ID: C12110103-001A MS 11/05/12 16:00Sample Matrix Spike Run: BAL-1_121105A

Solids, Total Dissolved TDS @ 180 C 95 90 1101015600 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12110024

QA/QC Summary Report

11/14/12Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A4500-H B Analytical Run: PHSC_101-C_121101A

Sample ID: pH 6.86 11/01/12 08:54Initial Calibration Verification Standard

pH 100 98 1020.0106.84 s.u.

Method: A4500-H B Batch: R166612

Sample ID: C12110024-003ADUP 11/01/12 15:11Sample Duplicate Run: PHSC_101-C_121101A

pH 30.010 0.08.21 s.u.

Sample ID: C12110024-013ADUP 11/01/12 15:42Sample Duplicate Run: PHSC_101-C_121101A

pH 30.010 0.17.58 s.u.

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12110024

QA/QC Summary Report

11/14/12Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP2-C_121106A

Sample ID: ICV 11/06/12 14:01Initial Calibration Verification Standard5

Calcium 102 95 1050.5050.9 mg/L

Magnesium 99 95 1050.5049.7 mg/L

Potassium 97 95 1052.748.7 mg/L

Sodium 99 95 1050.5049.3 mg/L

Uranium 102 95 1051.05.09 mg/L

Sample ID: ICSA 11/06/12 14:42Interference Check Sample A5

Calcium 101 80 1200.50505 mg/L

Magnesium 103 80 1200.50516 mg/L

Potassium 0.50-0.00570 mg/L

Sodium 0.500.222 mg/L

Uranium 1.00.0540 mg/L

Sample ID: ICSAB 11/06/12 14:46Interference Check Sample AB5

Calcium 102 80 1200.50511 mg/L

Magnesium 105 80 1200.50525 mg/L

Potassium 0.50-0.00440 mg/L

Sodium 0.500.610 mg/L

Uranium 1.00.0450 mg/L

Method: E200.7 Batch: R166838

Sample ID: MB-121105A 11/06/12 15:10Method Blank Run: ICP2-C_121106A5

Calcium 0.06ND mg/L

Magnesium 0.03ND mg/L

Potassium 0.06ND mg/L

Sodium 0.03ND mg/L

Uranium 0.3ND mg/L

Sample ID: LFB-121105A 11/06/12 15:14Laboratory Fortified Blank Run: ICP2-C_121106A5

Calcium 99 85 1150.5049.6 mg/L

Magnesium 96 85 1150.5047.9 mg/L

Potassium 93 85 1150.5046.4 mg/L

Sodium 94 85 1150.5046.8 mg/L

Uranium 90 85 1151.04.48 mg/L

Sample ID: C12110024-003BMS2 11/06/12 20:00Sample Matrix Spike Run: ICP2-C_121106A5

Calcium 96 70 1301.0558 mg/L

Magnesium 95 70 1301.0530 mg/L

Potassium 96 70 1301.0506 mg/L

Sodium 70 1303.24640 mg/L A

Uranium 96 70 1302.6146 mg/L

Sample ID: C12110024-003BMSD 11/06/12 20:04Sample Matrix Spike Duplicate Run: ICP2-C_121106A5

Calcium 97 70 130 201.0 0.7562 mg/L

Magnesium 98 70 130 201.0 3.4549 mg/L

Potassium 97 70 130 201.0 1.2512 mg/L

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12110024

QA/QC Summary Report

11/14/12Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Batch: R166838

Sample ID: C12110024-003BMSD 11/06/12 20:04Sample Matrix Spike Duplicate Run: ICP2-C_121106A5

Sodium 70 130 203.2 0.54620 mg/L A

Uranium 94 70 130 202.6 0.7145 mg/L

Sample ID: C12110024-012BMS2 11/06/12 21:01Sample Matrix Spike Run: ICP2-C_121106A5

Calcium 70 1301.0247 mg/L A

Magnesium 96 70 1301.0104 mg/L

Potassium 93 70 1301.052.8 mg/L

Sodium 95 70 1301.0195 mg/L

Uranium 92 70 1300.265.04 mg/L

Sample ID: C12110024-012BMSD 11/06/12 21:45Sample Matrix Spike Duplicate Run: ICP2-C_121106A5

Calcium 70 130 201.0 3.2255 mg/L A

Magnesium 101 70 130 201.0 2.6107 mg/L

Potassium 96 70 130 201.0 2.754.3 mg/L

Sodium 100 70 130 201.0 1.1197 mg/L

Uranium 93 70 130 200.26 0.65.07 mg/L

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12110024

QA/QC Summary Report

11/14/12Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.8 Analytical Run: ICPMS4-C_121107A

Sample ID: ICV 11/07/12 07:50Initial Calibration Verification Standard8

Arsenic 100 90 1100.00100.0499 mg/L

Calcium 98 90 1100.00669.80 mg/L

Magnesium 99 90 1100.00279.94 mg/L

Molybdenum 97 90 1100.00100.0487 mg/L

Potassium 100 90 1100.00419.96 mg/L

Selenium 102 90 1100.00100.0510 mg/L

Sodium 101 90 1100.004310.1 mg/L

Uranium 102 90 1100.000300.0512 mg/L

Method: E200.8 Batch: R166946

Sample ID: LRB 11/07/12 08:25Method Blank Run: ICPMS4-C_121107A8

Arsenic 5E-05ND mg/L

Calcium 0.007ND mg/L

Magnesium 0.0030.005 mg/L

Molybdenum 3E-05ND mg/L

Potassium 0.0040.006 mg/L

Selenium 7E-05ND mg/L

Sodium 0.0040.007 mg/L

Uranium 9E-06ND mg/L

Sample ID: LFB 11/07/12 08:30Laboratory Fortified Blank Run: ICPMS4-C_121107A8

Arsenic 109 85 1150.00100.0544 mg/L

Calcium 106 85 1150.006613.3 mg/L

Magnesium 108 85 1150.002713.5 mg/L

Molybdenum 104 85 1150.00100.0521 mg/L

Potassium 107 85 1150.004113.4 mg/L

Selenium 110 85 1150.00100.0548 mg/L

Sodium 108 85 1150.004313.5 mg/L

Uranium 109 85 1150.000300.0543 mg/L

Sample ID: C12110024-010BMS4 11/07/12 15:20Sample Matrix Spike Run: ICPMS4-C_121107A8

Arsenic 109 70 1300.00100.0887 mg/L

Calcium 70 1301.0223 mg/L A

Magnesium 70 1301.062.1 mg/L A

Molybdenum 106 70 1300.00100.0637 mg/L

Potassium 109 70 1301.018.9 mg/L

Selenium 102 70 1300.00100.0621 mg/L

Sodium 70 1301.0147 mg/L A

Uranium 70 1300.000300.576 mg/L A

Sample ID: C12110024-010BMSD 11/07/12 15:24Sample Matrix Spike Duplicate Run: ICPMS4-C_121107A8

Arsenic 107 70 130 200.0010 1.00.0879 mg/L

Calcium 70 130 201.0 1.0221 mg/L A

Magnesium 70 130 201.0 0.861.6 mg/L A

Molybdenum 107 70 130 200.0010 0.80.0642 mg/L

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12110024

QA/QC Summary Report

11/14/12Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.8 Batch: R166946

Sample ID: C12110024-010BMSD 11/07/12 15:24Sample Matrix Spike Duplicate Run: ICPMS4-C_121107A8

Potassium 107 70 130 201.0 1.018.7 mg/L

Selenium 105 70 130 200.0010 2.20.0635 mg/L

Sodium 70 130 201.0 0.3146 mg/L A

Uranium 70 130 200.00030 2.00.588 mg/L A

Sample ID: C12110024-020BMS4 11/07/12 18:38Sample Matrix Spike Run: ICPMS4-C_121107A8

Arsenic 107 70 1300.00100.537 mg/L

Calcium 70 1301.0733 mg/L A

Magnesium 99 70 1301.0334 mg/L

Molybdenum 70 1300.001012.0 mg/L A

Potassium 102 70 1301.0149 mg/L

Selenium 99 70 1300.00100.568 mg/L

Sodium 70 1301.02080 mg/L A

Uranium 70 1300.0003047.0 mg/L A

Sample ID: C12110024-020BMSD 11/07/12 18:42Sample Matrix Spike Duplicate Run: ICPMS4-C_121107A8

Arsenic 106 70 130 200.0010 1.30.530 mg/L

Calcium 70 130 201.0 1.6721 mg/L A

Magnesium 92 70 130 201.0 2.7325 mg/L

Molybdenum 70 130 200.0010 1.311.8 mg/L A

Potassium 100 70 130 201.0 1.7146 mg/L

Selenium 103 70 130 200.0010 3.30.587 mg/L

Sodium 70 130 201.0 4.51990 mg/L A

Uranium 70 130 200.00030 0.746.7 mg/L A

Method: E200.8 Analytical Run: ICPMS4-C_121112A

Sample ID: ICV 11/12/12 12:39Initial Calibration Verification Standard2

Molybdenum 95 90 1100.00100.0477 mg/L

Uranium 100 90 1100.000300.0500 mg/L

Method: E200.8 Batch: R167122

Sample ID: LRB 11/12/12 13:14Method Blank Run: ICPMS4-C_121112A2

Molybdenum 3E-05ND mg/L

Uranium 9E-060.0006 mg/L

Sample ID: LFB 11/12/12 13:41Laboratory Fortified Blank Run: ICPMS4-C_121112A2

Molybdenum 99 85 1150.00100.0495 mg/L

Uranium 103 85 1150.000300.0521 mg/L

Sample ID: C12101103-003BMS4 11/12/12 19:20Sample Matrix Spike Run: ICPMS4-C_121112A2

Molybdenum 100 70 1300.00100.0516 mg/L

Uranium 111 70 1300.000300.0598 mg/L

Sample ID: C12101103-003BMSD 11/12/12 19:24Sample Matrix Spike Duplicate Run: ICPMS4-C_121112A2

Molybdenum 103 70 130 200.0010 3.00.0532 mg/L

Uranium 113 70 130 200.00030 1.20.0605 mg/L

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12110024

QA/QC Summary Report

11/14/12Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E300.0 Analytical Run: IC1-C_121101A

Sample ID: ICV-110112-10 11/01/12 11:04Initial Calibration Verification Standard2

Chloride 98 90 1101.09.80 mg/L

Sulfate 99 90 1101.039.7 mg/L

Method: E300.0 Batch: R166708

Sample ID: ICB-110112-11 11/01/12 11:21Method Blank Run: IC1-C_121101A2

Chloride 0.04ND mg/L

Sulfate 0.10.1 mg/L

Sample ID: LFB-110112-12 11/01/12 11:39Laboratory Fortified Blank Run: IC1-C_121101A2

Chloride 102 90 1101.010.2 mg/L

Sulfate 102 90 1101.040.9 mg/L

Sample ID: C12110024-004AMS 11/02/12 00:42Sample Matrix Spike Run: IC1-C_121101A2

Chloride 93 90 1101.054.3 mg/L

Sulfate 96 90 1101.7132 mg/L

Sample ID: C12110024-004AMSD 11/02/12 01:00Sample Matrix Spike Duplicate Run: IC1-C_121101A2

Chloride 96 90 110 101.0 1.054.9 mg/L

Sulfate 99 90 110 101.7 1.4134 mg/L

Sample ID: C12110024-014AMS 11/02/12 08:39Sample Matrix Spike Run: IC1-C_121101A2

Chloride 97 90 1101.0195 mg/L

Sulfate 96 90 1104.2509 mg/L

Sample ID: C12110024-014AMSD 11/02/12 08:57Sample Matrix Spike Duplicate Run: IC1-C_121101A2

Chloride 95 90 110 101.0 0.4194 mg/L

Sulfate 95 90 110 104.2 0.1508 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12110024

QA/QC Summary Report

11/14/12Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E300.0 Analytical Run: IC1-C_121102A

Sample ID: ICV-110212-10 11/02/12 15:37Initial Calibration Verification Standard2

Chloride 98 90 1101.09.78 mg/L

Sulfate 99 90 1101.039.6 mg/L

Method: E300.0 Batch: R166729

Sample ID: ICB-110212-11 11/02/12 15:54Method Blank Run: IC1-C_121102A2

Chloride 0.04ND mg/L

Sulfate 0.10.2 mg/L

Sample ID: LFB-110212-12 11/02/12 16:12Laboratory Fortified Blank Run: IC1-C_121102A2

Chloride 96 90 1101.09.59 mg/L

Sulfate 96 90 1101.038.7 mg/L

Sample ID: C12110046-001AMS 11/02/12 16:47Sample Matrix Spike Run: IC1-C_121102A2

Chloride 100 90 1101.037.0 mg/L

Sulfate 101 90 1101.7234 mg/L

Sample ID: C12110046-001AMSD 11/02/12 17:21Sample Matrix Spike Duplicate Run: IC1-C_121102A2

Chloride 100 90 110 101.0 0.136.9 mg/L

Sulfate 99 90 110 101.7 0.4233 mg/L

Sample ID: C12110075-001AMS 11/02/12 21:25Sample Matrix Spike Run: IC1-C_121102A2

Chloride 101 90 1101.0104 mg/L

Sulfate 101 90 1104.2380 mg/L

Sample ID: C12110075-001AMSD 11/02/12 21:43Sample Matrix Spike Duplicate Run: IC1-C_121102A2

Chloride 100 90 110 101.0 0.7104 mg/L

Sulfate 100 90 110 104.2 0.6377 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Shipping container/cooler in good condition?

Custody seals intact on shipping container/cooler?

Custody seals intact on sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

� �

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Not Present

Not Present

Not Present

�

�

�

No VOA vials submitted

Not Applicable �

�

1.2°C  On Ice

11/1/2012Tracy Judge

FedEx

tj

Date Received:

Received by:

Login completed by:

Carrier 
name:

BL2000\smead

11/1/2012

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:

None

Temp Blank received? Yes No� � Not Applicable �

Workorder Receipt Checklist

Rio Algom Mining Corporation LLC C12110024

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as pH, Dissolved Oxygen and Residual 
Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, data units are typically noted as –dry. 
For agricultural and mining soil parameters/characteristics, all samples are dried and ground prior to sample analysis.

Standard Reporting Procedures
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ANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORT

Sample ID Client Sample ID Collect Date Receive Date Matrix Test

C12110279-001 6240 11/03/12 13:25 11/07/12 Aqueous Metals by ICP/ICPMS, Dissolved
Alkalinity
Conductivity
E300.0 Anions
pH
Solids, Total Dissolved

C12110279-002 6251 11/03/12 14:40 11/07/12 Aqueous Same As Above

C12110279-003 6252 11/05/12 9:30 11/07/12 Aqueous Same As Above

C12110279-004 6253 11/05/12 10:05 11/07/12 Aqueous Same As Above

C12110279-005 6254 11/05/12 10:35 11/07/12 Aqueous Same As Above

C12110279-006 6230 11/02/12 10:45 11/07/12 Aqueous Same As Above

C12110279-007 6231 11/02/12 11:35 11/07/12 Aqueous Same As Above

C12110279-008 6232 11/02/12 12:40 11/07/12 Aqueous Same As Above

C12110279-009 6233 11/02/12 13:45 11/07/12 Aqueous Same As Above

C12110279-010 6234 11/02/12 15:10 11/07/12 Aqueous Same As Above

C12110279-011 6235 11/03/12 8:45 11/07/12 Aqueous Same As Above

C12110279-012 6236 11/03/12 9:40 11/07/12 Aqueous Same As Above

C12110279-013 6237 11/03/12 11:00 11/07/12 Aqueous Same As Above

C12110279-014 6238 11/03/12 11:45 11/07/12 Aqueous Same As Above

C12110279-015 6239 11/03/12 12:20 11/07/12 Aqueous Same As Above

C12110279-016 6266 11/03/12 14:30 11/07/12 Aqueous Same As Above

C12110279-017 6246 11/02/12 11:50 11/07/12 Aqueous Same As Above

C12110279-018 6247 11/02/12 12:45 11/07/12 Aqueous Same As Above

C12110279-019 6248 11/02/12 14:00 11/07/12 Aqueous Same As Above

C12110279-020 6249 11/03/12 8:35 11/07/12 Aqueous Same As Above

C12110279-021 6250 11/03/12 9:35 11/07/12 Aqueous Same As Above

C12110279-022 6261 11/03/12 10:55 11/07/12 Aqueous Same As Above

C12110279-023 6262 11/03/12 11:50 11/07/12 Aqueous Same As Above

C12110279-024 6263 11/03/12 11:55 11/07/12 Aqueous Same As Above

Rio Algom Mining Corporation LLC

Project Name: Lisbon, UT Facility

Workorder No.: C12110279

Hwy 605 and 509

Grants, NM  87020

November 19, 2012

Energy Laboratories, Inc. Casper WY received the following 26 samples for Rio Algom Mining Corporation LLC on 11/7/2012 
for analysis.
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ANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORT

The results as reported relate only to the item(s) submitted for testing. The analyses presented in this report were 
performed at Energy Laboratories, Inc., 2393 Salt Creek Hwy., Casper, WY 82601, unless otherwise noted.  
Radiochemistry analyses were performed at Energy Laboratories, Inc., 2325 Kerzell Lane, Casper, WY 82601, 
unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory Analytical 
Report, the QA/QC Summary Report, or the Case Narrative. 

If you have any questions regarding these test results, please call.

Report Approved By:

C12110279-025 6264 11/03/12 12:55 11/07/12 Aqueous Same As Above

C12110279-026 6265 11/03/12 14:00 11/07/12 Aqueous Same As Above
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110279-001

Client Sample ID: 6240

Collection Date: 11/03/12 13:25

Matrix: Aqueous

Report Date: 11/19/12

DateReceived: 11/07/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/07/12 19:18 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 19:18 / jba5mg/L394Bicarbonate as HCO3 A2320 B

11/15/12 19:58 / sf1mg/L114Calcium E200.7

11/08/12 18:37 / wc1mg/L20Chloride E300.0

11/15/12 19:58 / sf1mg/L61Magnesium E200.7

11/15/12 19:58 / sf1mg/L4Potassium E200.7

11/15/12 19:58 / sf1mg/L30Sodium E200.7

D 11/08/12 18:37 / wc2mg/L221Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 16:28 / ab1umhos/cm985Conductivity @ 25 C A2510 B

H 11/07/12 16:28 / ab0.01s.u.7.38pH A4500-H B

11/08/12 15:50 / jz10mg/L690Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 17:40 / cp0.001mg/L0.003Arsenic E200.8

11/13/12 17:40 / cp0.001mg/L0.005Molybdenum E200.8

11/13/12 17:40 / cp0.001mg/L0.011Selenium E200.8

11/16/12 10:11 / cp0.0003mg/L0.0364Uranium E200.8

MAJOR IONS

11/07/12 19:18 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 19:18 / jba5mg/L394Bicarbonate as HCO3 A2320 B

11/15/12 19:58 / sf1mg/L114Calcium E200.7

11/08/12 18:37 / wc1mg/L20Chloride E300.0

11/15/12 19:58 / sf1mg/L61Magnesium E200.7

11/15/12 19:58 / sf1mg/L4Potassium E200.7

11/15/12 19:58 / sf1mg/L30Sodium E200.7

D 11/08/12 18:37 / wc2mg/L221Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 16:28 / ab1umhos/cm985Conductivity @ 25 C A2510 B

H 11/07/12 16:28 / ab0.01s.u.7.38pH A4500-H B

11/08/12 15:50 / jz10mg/L690Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 17:40 / cp0.001mg/L0.003Arsenic E200.8

11/13/12 17:40 / cp0.001mg/L0.005Molybdenum E200.8

11/13/12 17:40 / cp0.001mg/L0.011Selenium E200.8

11/16/12 10:11 / cp0.0003mg/L0.0364Uranium E200.8

MAJOR IONS

11/07/12 19:18 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 19:18 / jba5mg/L394Bicarbonate as HCO3 A2320 B

11/15/12 19:58 / sf1mg/L114Calcium E200.7

11/08/12 18:37 / wc1mg/L20Chloride E300.0

11/15/12 19:58 / sf1mg/L61Magnesium E200.7

11/15/12 19:58 / sf1mg/L4Potassium E200.7

11/15/12 19:58 / sf1mg/L30Sodium E200.7

D 11/08/12 18:37 / wc2mg/L221Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 16:28 / ab1umhos/cm985Conductivity @ 25 C A2510 B

H 11/07/12 16:28 / ab0.01s.u.7.38pH A4500-H B

11/08/12 15:50 / jz10mg/L690Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 17:40 / cp0.001mg/L0.003Arsenic E200.8

11/13/12 17:40 / cp0.001mg/L0.005Molybdenum E200.8

11/13/12 17:40 / cp0.001mg/L0.011Selenium E200.8

11/16/12 10:11 / cp0.0003mg/L0.0364Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110279-002

Client Sample ID: 6251

Collection Date: 11/03/12 14:40

Matrix: Aqueous

Report Date: 11/19/12

DateReceived: 11/07/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/07/12 19:26 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 19:26 / jba5mg/L321Bicarbonate as HCO3 A2320 B

11/15/12 20:42 / sf1mg/L268Calcium E200.7

11/08/12 18:52 / wc1mg/L13Chloride E300.0

11/15/12 20:42 / sf1mg/L88Magnesium E200.7

11/15/12 20:42 / sf1mg/L4Potassium E200.7

11/15/12 20:42 / sf1mg/L17Sodium E200.7

D 11/08/12 18:52 / wc4mg/L687Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 16:31 / ab1umhos/cm1570Conductivity @ 25 C A2510 B

H 11/07/12 16:31 / ab0.01s.u.7.13pH A4500-H B

11/08/12 15:51 / jz10mg/L1350Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 17:43 / cp0.001mg/LNDArsenic E200.8

11/13/12 17:43 / cp0.001mg/LNDMolybdenum E200.8

11/13/12 17:43 / cp0.001mg/L0.061Selenium E200.8

11/16/12 10:15 / cp0.0003mg/L0.0087Uranium E200.8

MAJOR IONS

11/07/12 19:26 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 19:26 / jba5mg/L321Bicarbonate as HCO3 A2320 B

11/15/12 20:42 / sf1mg/L268Calcium E200.7

11/08/12 18:52 / wc1mg/L13Chloride E300.0

11/15/12 20:42 / sf1mg/L88Magnesium E200.7

11/15/12 20:42 / sf1mg/L4Potassium E200.7

11/15/12 20:42 / sf1mg/L17Sodium E200.7

D 11/08/12 18:52 / wc4mg/L687Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 16:31 / ab1umhos/cm1570Conductivity @ 25 C A2510 B

H 11/07/12 16:31 / ab0.01s.u.7.13pH A4500-H B

11/08/12 15:51 / jz10mg/L1350Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 17:43 / cp0.001mg/LNDArsenic E200.8

11/13/12 17:43 / cp0.001mg/LNDMolybdenum E200.8

11/13/12 17:43 / cp0.001mg/L0.061Selenium E200.8

11/16/12 10:15 / cp0.0003mg/L0.0087Uranium E200.8

MAJOR IONS

11/07/12 19:26 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 19:26 / jba5mg/L321Bicarbonate as HCO3 A2320 B

11/15/12 20:42 / sf1mg/L268Calcium E200.7

11/08/12 18:52 / wc1mg/L13Chloride E300.0

11/15/12 20:42 / sf1mg/L88Magnesium E200.7

11/15/12 20:42 / sf1mg/L4Potassium E200.7

11/15/12 20:42 / sf1mg/L17Sodium E200.7

D 11/08/12 18:52 / wc4mg/L687Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 16:31 / ab1umhos/cm1570Conductivity @ 25 C A2510 B

H 11/07/12 16:31 / ab0.01s.u.7.13pH A4500-H B

11/08/12 15:51 / jz10mg/L1350Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 17:43 / cp0.001mg/LNDArsenic E200.8

11/13/12 17:43 / cp0.001mg/LNDMolybdenum E200.8

11/13/12 17:43 / cp0.001mg/L0.061Selenium E200.8

11/16/12 10:15 / cp0.0003mg/L0.0087Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110279-003

Client Sample ID: 6252

Collection Date: 11/05/12 09:30

Matrix: Aqueous

Report Date: 11/19/12

DateReceived: 11/07/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/07/12 19:34 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 19:34 / jba5mg/L902Bicarbonate as HCO3 A2320 B

11/15/12 20:46 / sf1mg/L540Calcium E200.7

D 11/08/12 19:08 / wc10mg/L533Chloride E300.0

11/16/12 10:20 / cp1mg/L219Magnesium E200.8

11/16/12 10:20 / cp1mg/L20Potassium E200.8

11/16/12 10:20 / cp1mg/L1450Sodium E200.8

D 11/08/12 19:08 / wc40mg/L2920Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 16:34 / ab1umhos/cm7100Conductivity @ 25 C A2510 B

H 11/07/12 16:34 / ab0.01s.u.7.21pH A4500-H B

11/08/12 15:51 / jz10mg/L5900Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 17:45 / cp0.001mg/L0.002Arsenic E200.8

11/13/12 17:45 / cp0.001mg/L3.62Molybdenum E200.8

11/13/12 17:45 / cp0.001mg/L0.073Selenium E200.8

D 11/15/12 20:46 / sf1mg/L25Uranium E200.7

MAJOR IONS

11/07/12 19:34 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 19:34 / jba5mg/L902Bicarbonate as HCO3 A2320 B

11/15/12 20:46 / sf1mg/L540Calcium E200.7

D 11/08/12 19:08 / wc10mg/L533Chloride E300.0

11/16/12 10:20 / cp1mg/L219Magnesium E200.8

11/16/12 10:20 / cp1mg/L20Potassium E200.8

11/16/12 10:20 / cp1mg/L1450Sodium E200.8

D 11/08/12 19:08 / wc40mg/L2920Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 16:34 / ab1umhos/cm7100Conductivity @ 25 C A2510 B

H 11/07/12 16:34 / ab0.01s.u.7.21pH A4500-H B

11/08/12 15:51 / jz10mg/L5900Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 17:45 / cp0.001mg/L0.002Arsenic E200.8

11/13/12 17:45 / cp0.001mg/L3.62Molybdenum E200.8

11/13/12 17:45 / cp0.001mg/L0.073Selenium E200.8

D 11/15/12 20:46 / sf1mg/L25Uranium E200.7

MAJOR IONS

11/07/12 19:34 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 19:34 / jba5mg/L902Bicarbonate as HCO3 A2320 B

11/15/12 20:46 / sf1mg/L540Calcium E200.7

D 11/08/12 19:08 / wc10mg/L533Chloride E300.0

11/16/12 10:20 / cp1mg/L219Magnesium E200.8

11/16/12 10:20 / cp1mg/L20Potassium E200.8

11/16/12 10:20 / cp1mg/L1450Sodium E200.8

D 11/08/12 19:08 / wc40mg/L2920Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 16:34 / ab1umhos/cm7100Conductivity @ 25 C A2510 B

H 11/07/12 16:34 / ab0.01s.u.7.21pH A4500-H B

11/08/12 15:51 / jz10mg/L5900Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 17:45 / cp0.001mg/L0.002Arsenic E200.8

11/13/12 17:45 / cp0.001mg/L3.62Molybdenum E200.8

11/13/12 17:45 / cp0.001mg/L0.073Selenium E200.8

D 11/15/12 20:46 / sf1mg/L25Uranium E200.7

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110279-004

Client Sample ID: 6253

Collection Date: 11/05/12 10:05

Matrix: Aqueous

Report Date: 11/19/12

DateReceived: 11/07/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/07/12 19:45 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 19:45 / jba5mg/L1300Bicarbonate as HCO3 A2320 B

11/15/12 20:50 / sf1mg/L581Calcium E200.7

D 11/08/12 19:23 / wc10mg/L695Chloride E300.0

11/15/12 20:50 / sf1mg/L249Magnesium E200.7

11/15/12 20:50 / sf1mg/L19Potassium E200.7

D 11/15/12 20:50 / sf3mg/L2000Sodium E200.7

D 11/08/12 19:23 / wc40mg/L4140Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 16:36 / ab1umhos/cm9600Conductivity @ 25 C A2510 B

H 11/07/12 16:36 / ab0.01s.u.7.17pH A4500-H B

11/08/12 15:51 / jz10mg/L8280Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 18:45 / cp0.001mg/L0.005Arsenic E200.8

11/13/12 18:45 / cp0.001mg/L6.21Molybdenum E200.8

11/13/12 18:45 / cp0.001mg/L0.080Selenium E200.8

D 11/13/12 18:45 / cp0.0005mg/L34.8Uranium E200.8

MAJOR IONS

11/07/12 19:45 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 19:45 / jba5mg/L1300Bicarbonate as HCO3 A2320 B

11/15/12 20:50 / sf1mg/L581Calcium E200.7

D 11/08/12 19:23 / wc10mg/L695Chloride E300.0

11/15/12 20:50 / sf1mg/L249Magnesium E200.7

11/15/12 20:50 / sf1mg/L19Potassium E200.7

D 11/15/12 20:50 / sf3mg/L2000Sodium E200.7

D 11/08/12 19:23 / wc40mg/L4140Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 16:36 / ab1umhos/cm9600Conductivity @ 25 C A2510 B

H 11/07/12 16:36 / ab0.01s.u.7.17pH A4500-H B

11/08/12 15:51 / jz10mg/L8280Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 18:45 / cp0.001mg/L0.005Arsenic E200.8

11/13/12 18:45 / cp0.001mg/L6.21Molybdenum E200.8

11/13/12 18:45 / cp0.001mg/L0.080Selenium E200.8

D 11/13/12 18:45 / cp0.0005mg/L34.8Uranium E200.8

MAJOR IONS

11/07/12 19:45 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 19:45 / jba5mg/L1300Bicarbonate as HCO3 A2320 B

11/15/12 20:50 / sf1mg/L581Calcium E200.7

D 11/08/12 19:23 / wc10mg/L695Chloride E300.0

11/15/12 20:50 / sf1mg/L249Magnesium E200.7

11/15/12 20:50 / sf1mg/L19Potassium E200.7

D 11/15/12 20:50 / sf3mg/L2000Sodium E200.7

D 11/08/12 19:23 / wc40mg/L4140Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 16:36 / ab1umhos/cm9600Conductivity @ 25 C A2510 B

H 11/07/12 16:36 / ab0.01s.u.7.17pH A4500-H B

11/08/12 15:51 / jz10mg/L8280Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 18:45 / cp0.001mg/L0.005Arsenic E200.8

11/13/12 18:45 / cp0.001mg/L6.21Molybdenum E200.8

11/13/12 18:45 / cp0.001mg/L0.080Selenium E200.8

D 11/13/12 18:45 / cp0.0005mg/L34.8Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110279-005

Client Sample ID: 6254

Collection Date: 11/05/12 10:35

Matrix: Aqueous

Report Date: 11/19/12

DateReceived: 11/07/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/07/12 19:55 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 19:55 / jba5mg/L1150Bicarbonate as HCO3 A2320 B

11/15/12 20:54 / sf1mg/L501Calcium E200.7

D 11/08/12 19:38 / wc10mg/L616Chloride E300.0

11/15/12 20:54 / sf1mg/L216Magnesium E200.7

11/15/12 20:54 / sf1mg/L18Potassium E200.7

D 11/15/12 20:54 / sf3mg/L1750Sodium E200.7

D 11/08/12 19:38 / wc40mg/L3530Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 16:39 / ab1umhos/cm8490Conductivity @ 25 C A2510 B

H 11/07/12 16:39 / ab0.01s.u.7.31pH A4500-H B

11/08/12 15:52 / jz10mg/L7090Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 18:48 / cp0.001mg/L0.003Arsenic E200.8

11/13/12 18:48 / cp0.001mg/L4.52Molybdenum E200.8

11/13/12 18:48 / cp0.001mg/L0.069Selenium E200.8

D 11/13/12 18:48 / cp0.0005mg/L27.2Uranium E200.8

MAJOR IONS

11/07/12 19:55 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 19:55 / jba5mg/L1150Bicarbonate as HCO3 A2320 B

11/15/12 20:54 / sf1mg/L501Calcium E200.7

D 11/08/12 19:38 / wc10mg/L616Chloride E300.0

11/15/12 20:54 / sf1mg/L216Magnesium E200.7

11/15/12 20:54 / sf1mg/L18Potassium E200.7

D 11/15/12 20:54 / sf3mg/L1750Sodium E200.7

D 11/08/12 19:38 / wc40mg/L3530Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 16:39 / ab1umhos/cm8490Conductivity @ 25 C A2510 B

H 11/07/12 16:39 / ab0.01s.u.7.31pH A4500-H B

11/08/12 15:52 / jz10mg/L7090Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 18:48 / cp0.001mg/L0.003Arsenic E200.8

11/13/12 18:48 / cp0.001mg/L4.52Molybdenum E200.8

11/13/12 18:48 / cp0.001mg/L0.069Selenium E200.8

D 11/13/12 18:48 / cp0.0005mg/L27.2Uranium E200.8

MAJOR IONS

11/07/12 19:55 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 19:55 / jba5mg/L1150Bicarbonate as HCO3 A2320 B

11/15/12 20:54 / sf1mg/L501Calcium E200.7

D 11/08/12 19:38 / wc10mg/L616Chloride E300.0

11/15/12 20:54 / sf1mg/L216Magnesium E200.7

11/15/12 20:54 / sf1mg/L18Potassium E200.7

D 11/15/12 20:54 / sf3mg/L1750Sodium E200.7

D 11/08/12 19:38 / wc40mg/L3530Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 16:39 / ab1umhos/cm8490Conductivity @ 25 C A2510 B

H 11/07/12 16:39 / ab0.01s.u.7.31pH A4500-H B

11/08/12 15:52 / jz10mg/L7090Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 18:48 / cp0.001mg/L0.003Arsenic E200.8

11/13/12 18:48 / cp0.001mg/L4.52Molybdenum E200.8

11/13/12 18:48 / cp0.001mg/L0.069Selenium E200.8

D 11/13/12 18:48 / cp0.0005mg/L27.2Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110279-006

Client Sample ID: 6230

Collection Date: 11/02/12 10:45

Matrix: Aqueous

Report Date: 11/19/12

DateReceived: 11/07/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/07/12 20:03 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 20:03 / jba5mg/L208Bicarbonate as HCO3 A2320 B

11/15/12 20:58 / sf1mg/L70Calcium E200.7

11/08/12 19:54 / wc1mg/L10Chloride E300.0

11/15/12 20:58 / sf1mg/L19Magnesium E200.7

11/15/12 20:58 / sf1mg/L3Potassium E200.7

11/15/12 20:58 / sf1mg/L31Sodium E200.7

D 11/08/12 19:54 / wc2mg/L113Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 16:42 / ab1umhos/cm555Conductivity @ 25 C A2510 B

H 11/07/12 16:42 / ab0.01s.u.7.54pH A4500-H B

11/08/12 15:52 / jz10mg/L352Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 18:51 / cp0.001mg/LNDArsenic E200.8

11/13/12 18:51 / cp0.001mg/L0.014Molybdenum E200.8

11/13/12 18:51 / cp0.001mg/L0.002Selenium E200.8

11/13/12 18:51 / cp0.0003mg/L0.0053Uranium E200.8

MAJOR IONS

11/07/12 20:03 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 20:03 / jba5mg/L208Bicarbonate as HCO3 A2320 B

11/15/12 20:58 / sf1mg/L70Calcium E200.7

11/08/12 19:54 / wc1mg/L10Chloride E300.0

11/15/12 20:58 / sf1mg/L19Magnesium E200.7

11/15/12 20:58 / sf1mg/L3Potassium E200.7

11/15/12 20:58 / sf1mg/L31Sodium E200.7

D 11/08/12 19:54 / wc2mg/L113Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 16:42 / ab1umhos/cm555Conductivity @ 25 C A2510 B

H 11/07/12 16:42 / ab0.01s.u.7.54pH A4500-H B

11/08/12 15:52 / jz10mg/L352Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 18:51 / cp0.001mg/LNDArsenic E200.8

11/13/12 18:51 / cp0.001mg/L0.014Molybdenum E200.8

11/13/12 18:51 / cp0.001mg/L0.002Selenium E200.8

11/13/12 18:51 / cp0.0003mg/L0.0053Uranium E200.8

MAJOR IONS

11/07/12 20:03 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 20:03 / jba5mg/L208Bicarbonate as HCO3 A2320 B

11/15/12 20:58 / sf1mg/L70Calcium E200.7

11/08/12 19:54 / wc1mg/L10Chloride E300.0

11/15/12 20:58 / sf1mg/L19Magnesium E200.7

11/15/12 20:58 / sf1mg/L3Potassium E200.7

11/15/12 20:58 / sf1mg/L31Sodium E200.7

D 11/08/12 19:54 / wc2mg/L113Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 16:42 / ab1umhos/cm555Conductivity @ 25 C A2510 B

H 11/07/12 16:42 / ab0.01s.u.7.54pH A4500-H B

11/08/12 15:52 / jz10mg/L352Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 18:51 / cp0.001mg/LNDArsenic E200.8

11/13/12 18:51 / cp0.001mg/L0.014Molybdenum E200.8

11/13/12 18:51 / cp0.001mg/L0.002Selenium E200.8

11/13/12 18:51 / cp0.0003mg/L0.0053Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110279-007

Client Sample ID: 6231

Collection Date: 11/02/12 11:35

Matrix: Aqueous

Report Date: 11/19/12

DateReceived: 11/07/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/07/12 20:10 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 20:10 / jba5mg/L207Bicarbonate as HCO3 A2320 B

11/15/12 21:14 / sf1mg/L73Calcium E200.7

11/08/12 20:40 / wc1mg/L10Chloride E300.0

11/15/12 21:14 / sf1mg/L17Magnesium E200.7

11/15/12 21:14 / sf1mg/L3Potassium E200.7

11/15/12 21:14 / sf1mg/L31Sodium E200.7

D 11/08/12 20:40 / wc2mg/L112Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 16:47 / ab1umhos/cm552Conductivity @ 25 C A2510 B

H 11/07/12 16:47 / ab0.01s.u.7.60pH A4500-H B

11/08/12 15:52 / jz10mg/L362Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 18:53 / cp0.001mg/LNDArsenic E200.8

11/13/12 18:53 / cp0.001mg/L0.004Molybdenum E200.8

11/13/12 18:53 / cp0.001mg/L0.002Selenium E200.8

11/13/12 18:53 / cp0.0003mg/L0.0045Uranium E200.8

MAJOR IONS

11/07/12 20:10 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 20:10 / jba5mg/L207Bicarbonate as HCO3 A2320 B

11/15/12 21:14 / sf1mg/L73Calcium E200.7

11/08/12 20:40 / wc1mg/L10Chloride E300.0

11/15/12 21:14 / sf1mg/L17Magnesium E200.7

11/15/12 21:14 / sf1mg/L3Potassium E200.7

11/15/12 21:14 / sf1mg/L31Sodium E200.7

D 11/08/12 20:40 / wc2mg/L112Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 16:47 / ab1umhos/cm552Conductivity @ 25 C A2510 B

H 11/07/12 16:47 / ab0.01s.u.7.60pH A4500-H B

11/08/12 15:52 / jz10mg/L362Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 18:53 / cp0.001mg/LNDArsenic E200.8

11/13/12 18:53 / cp0.001mg/L0.004Molybdenum E200.8

11/13/12 18:53 / cp0.001mg/L0.002Selenium E200.8

11/13/12 18:53 / cp0.0003mg/L0.0045Uranium E200.8

MAJOR IONS

11/07/12 20:10 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 20:10 / jba5mg/L207Bicarbonate as HCO3 A2320 B

11/15/12 21:14 / sf1mg/L73Calcium E200.7

11/08/12 20:40 / wc1mg/L10Chloride E300.0

11/15/12 21:14 / sf1mg/L17Magnesium E200.7

11/15/12 21:14 / sf1mg/L3Potassium E200.7

11/15/12 21:14 / sf1mg/L31Sodium E200.7

D 11/08/12 20:40 / wc2mg/L112Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 16:47 / ab1umhos/cm552Conductivity @ 25 C A2510 B

H 11/07/12 16:47 / ab0.01s.u.7.60pH A4500-H B

11/08/12 15:52 / jz10mg/L362Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 18:53 / cp0.001mg/LNDArsenic E200.8

11/13/12 18:53 / cp0.001mg/L0.004Molybdenum E200.8

11/13/12 18:53 / cp0.001mg/L0.002Selenium E200.8

11/13/12 18:53 / cp0.0003mg/L0.0045Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110279-008

Client Sample ID: 6232

Collection Date: 11/02/12 12:40

Matrix: Aqueous

Report Date: 11/19/12

DateReceived: 11/07/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/07/12 20:18 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 20:18 / jba5mg/L225Bicarbonate as HCO3 A2320 B

11/15/12 21:18 / sf1mg/L70Calcium E200.7

11/08/12 21:26 / wc1mg/L10Chloride E300.0

11/15/12 21:18 / sf1mg/L18Magnesium E200.7

11/15/12 21:18 / sf1mg/L3Potassium E200.7

11/15/12 21:18 / sf1mg/L31Sodium E200.7

D 11/08/12 21:26 / wc2mg/L112Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 16:50 / ab1umhos/cm554Conductivity @ 25 C A2510 B

H 11/07/12 16:50 / ab0.01s.u.7.54pH A4500-H B

11/08/12 15:52 / jz10mg/L358Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 18:56 / cp0.001mg/LNDArsenic E200.8

11/13/12 18:56 / cp0.001mg/LNDMolybdenum E200.8

11/13/12 18:56 / cp0.001mg/L0.002Selenium E200.8

11/13/12 18:56 / cp0.0003mg/L0.0020Uranium E200.8

MAJOR IONS

11/07/12 20:18 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 20:18 / jba5mg/L225Bicarbonate as HCO3 A2320 B

11/15/12 21:18 / sf1mg/L70Calcium E200.7

11/08/12 21:26 / wc1mg/L10Chloride E300.0

11/15/12 21:18 / sf1mg/L18Magnesium E200.7

11/15/12 21:18 / sf1mg/L3Potassium E200.7

11/15/12 21:18 / sf1mg/L31Sodium E200.7

D 11/08/12 21:26 / wc2mg/L112Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 16:50 / ab1umhos/cm554Conductivity @ 25 C A2510 B

H 11/07/12 16:50 / ab0.01s.u.7.54pH A4500-H B

11/08/12 15:52 / jz10mg/L358Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 18:56 / cp0.001mg/LNDArsenic E200.8

11/13/12 18:56 / cp0.001mg/LNDMolybdenum E200.8

11/13/12 18:56 / cp0.001mg/L0.002Selenium E200.8

11/13/12 18:56 / cp0.0003mg/L0.0020Uranium E200.8

MAJOR IONS

11/07/12 20:18 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 20:18 / jba5mg/L225Bicarbonate as HCO3 A2320 B

11/15/12 21:18 / sf1mg/L70Calcium E200.7

11/08/12 21:26 / wc1mg/L10Chloride E300.0

11/15/12 21:18 / sf1mg/L18Magnesium E200.7

11/15/12 21:18 / sf1mg/L3Potassium E200.7

11/15/12 21:18 / sf1mg/L31Sodium E200.7

D 11/08/12 21:26 / wc2mg/L112Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 16:50 / ab1umhos/cm554Conductivity @ 25 C A2510 B

H 11/07/12 16:50 / ab0.01s.u.7.54pH A4500-H B

11/08/12 15:52 / jz10mg/L358Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 18:56 / cp0.001mg/LNDArsenic E200.8

11/13/12 18:56 / cp0.001mg/LNDMolybdenum E200.8

11/13/12 18:56 / cp0.001mg/L0.002Selenium E200.8

11/13/12 18:56 / cp0.0003mg/L0.0020Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110279-009

Client Sample ID: 6233

Collection Date: 11/02/12 13:45

Matrix: Aqueous

Report Date: 11/19/12

DateReceived: 11/07/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/07/12 20:26 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 20:26 / jba5mg/L317Bicarbonate as HCO3 A2320 B

11/15/12 21:22 / sf1mg/L296Calcium E200.7

11/08/12 21:42 / wc1mg/L12Chloride E300.0

11/15/12 21:22 / sf1mg/L91Magnesium E200.7

11/15/12 21:22 / sf1mg/L4Potassium E200.7

11/15/12 21:22 / sf1mg/L18Sodium E200.7

D 11/08/12 21:42 / wc4mg/L780Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 16:52 / ab1umhos/cm1680Conductivity @ 25 C A2510 B

H 11/07/12 16:52 / ab0.01s.u.7.15pH A4500-H B

11/08/12 15:53 / jz10mg/L1460Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 18:59 / cp0.001mg/LNDArsenic E200.8

11/13/12 18:59 / cp0.001mg/LNDMolybdenum E200.8

11/13/12 18:59 / cp0.001mg/L0.066Selenium E200.8

11/13/12 18:59 / cp0.0003mg/L0.0070Uranium E200.8

MAJOR IONS

11/07/12 20:26 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 20:26 / jba5mg/L317Bicarbonate as HCO3 A2320 B

11/15/12 21:22 / sf1mg/L296Calcium E200.7

11/08/12 21:42 / wc1mg/L12Chloride E300.0

11/15/12 21:22 / sf1mg/L91Magnesium E200.7

11/15/12 21:22 / sf1mg/L4Potassium E200.7

11/15/12 21:22 / sf1mg/L18Sodium E200.7

D 11/08/12 21:42 / wc4mg/L780Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 16:52 / ab1umhos/cm1680Conductivity @ 25 C A2510 B

H 11/07/12 16:52 / ab0.01s.u.7.15pH A4500-H B

11/08/12 15:53 / jz10mg/L1460Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 18:59 / cp0.001mg/LNDArsenic E200.8

11/13/12 18:59 / cp0.001mg/LNDMolybdenum E200.8

11/13/12 18:59 / cp0.001mg/L0.066Selenium E200.8

11/13/12 18:59 / cp0.0003mg/L0.0070Uranium E200.8

MAJOR IONS

11/07/12 20:26 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 20:26 / jba5mg/L317Bicarbonate as HCO3 A2320 B

11/15/12 21:22 / sf1mg/L296Calcium E200.7

11/08/12 21:42 / wc1mg/L12Chloride E300.0

11/15/12 21:22 / sf1mg/L91Magnesium E200.7

11/15/12 21:22 / sf1mg/L4Potassium E200.7

11/15/12 21:22 / sf1mg/L18Sodium E200.7

D 11/08/12 21:42 / wc4mg/L780Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 16:52 / ab1umhos/cm1680Conductivity @ 25 C A2510 B

H 11/07/12 16:52 / ab0.01s.u.7.15pH A4500-H B

11/08/12 15:53 / jz10mg/L1460Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 18:59 / cp0.001mg/LNDArsenic E200.8

11/13/12 18:59 / cp0.001mg/LNDMolybdenum E200.8

11/13/12 18:59 / cp0.001mg/L0.066Selenium E200.8

11/13/12 18:59 / cp0.0003mg/L0.0070Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110279-010

Client Sample ID: 6234

Collection Date: 11/02/12 15:10

Matrix: Aqueous

Report Date: 11/19/12

DateReceived: 11/07/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/07/12 20:34 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 20:34 / jba5mg/L318Bicarbonate as HCO3 A2320 B

11/15/12 21:39 / sf1mg/L300Calcium E200.7

11/08/12 21:57 / wc1mg/L12Chloride E300.0

11/15/12 21:39 / sf1mg/L92Magnesium E200.7

11/15/12 21:39 / sf1mg/L4Potassium E200.7

11/15/12 21:39 / sf1mg/L18Sodium E200.7

D 11/08/12 21:57 / wc4mg/L771Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 16:55 / ab1umhos/cm1680Conductivity @ 25 C A2510 B

H 11/07/12 16:55 / ab0.01s.u.7.15pH A4500-H B

11/08/12 15:53 / jz10mg/L1490Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 19:02 / cp0.001mg/LNDArsenic E200.8

11/13/12 19:02 / cp0.001mg/L0.001Molybdenum E200.8

11/13/12 19:02 / cp0.001mg/L0.064Selenium E200.8

11/13/12 19:02 / cp0.0003mg/L0.0084Uranium E200.8

MAJOR IONS

11/07/12 20:34 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 20:34 / jba5mg/L318Bicarbonate as HCO3 A2320 B

11/15/12 21:39 / sf1mg/L300Calcium E200.7

11/08/12 21:57 / wc1mg/L12Chloride E300.0

11/15/12 21:39 / sf1mg/L92Magnesium E200.7

11/15/12 21:39 / sf1mg/L4Potassium E200.7

11/15/12 21:39 / sf1mg/L18Sodium E200.7

D 11/08/12 21:57 / wc4mg/L771Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 16:55 / ab1umhos/cm1680Conductivity @ 25 C A2510 B

H 11/07/12 16:55 / ab0.01s.u.7.15pH A4500-H B

11/08/12 15:53 / jz10mg/L1490Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 19:02 / cp0.001mg/LNDArsenic E200.8

11/13/12 19:02 / cp0.001mg/L0.001Molybdenum E200.8

11/13/12 19:02 / cp0.001mg/L0.064Selenium E200.8

11/13/12 19:02 / cp0.0003mg/L0.0084Uranium E200.8

MAJOR IONS

11/07/12 20:34 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 20:34 / jba5mg/L318Bicarbonate as HCO3 A2320 B

11/15/12 21:39 / sf1mg/L300Calcium E200.7

11/08/12 21:57 / wc1mg/L12Chloride E300.0

11/15/12 21:39 / sf1mg/L92Magnesium E200.7

11/15/12 21:39 / sf1mg/L4Potassium E200.7

11/15/12 21:39 / sf1mg/L18Sodium E200.7

D 11/08/12 21:57 / wc4mg/L771Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 16:55 / ab1umhos/cm1680Conductivity @ 25 C A2510 B

H 11/07/12 16:55 / ab0.01s.u.7.15pH A4500-H B

11/08/12 15:53 / jz10mg/L1490Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 19:02 / cp0.001mg/LNDArsenic E200.8

11/13/12 19:02 / cp0.001mg/L0.001Molybdenum E200.8

11/13/12 19:02 / cp0.001mg/L0.064Selenium E200.8

11/13/12 19:02 / cp0.0003mg/L0.0084Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110279-011

Client Sample ID: 6235

Collection Date: 11/03/12 08:45

Matrix: Aqueous

Report Date: 11/19/12

DateReceived: 11/07/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/07/12 20:51 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 20:51 / jba5mg/L243Bicarbonate as HCO3 A2320 B

11/15/12 21:43 / sf1mg/L86Calcium E200.7

11/08/12 22:13 / wc1mg/L50Chloride E300.0

11/15/12 21:43 / sf1mg/L33Magnesium E200.7

11/15/12 21:43 / sf1mg/L4Potassium E200.7

11/15/12 21:43 / sf1mg/L59Sodium E200.7

D 11/08/12 22:13 / wc2mg/L174Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 16:58 / ab1umhos/cm850Conductivity @ 25 C A2510 B

H 11/07/12 16:58 / ab0.01s.u.7.48pH A4500-H B

11/08/12 15:53 / jz10mg/L549Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 19:04 / cp0.001mg/L0.029Arsenic E200.8

11/13/12 19:04 / cp0.001mg/L0.012Molybdenum E200.8

11/13/12 19:04 / cp0.001mg/L0.009Selenium E200.8

11/13/12 19:04 / cp0.0003mg/L0.0117Uranium E200.8

MAJOR IONS

11/07/12 20:51 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 20:51 / jba5mg/L243Bicarbonate as HCO3 A2320 B

11/15/12 21:43 / sf1mg/L86Calcium E200.7

11/08/12 22:13 / wc1mg/L50Chloride E300.0

11/15/12 21:43 / sf1mg/L33Magnesium E200.7

11/15/12 21:43 / sf1mg/L4Potassium E200.7

11/15/12 21:43 / sf1mg/L59Sodium E200.7

D 11/08/12 22:13 / wc2mg/L174Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 16:58 / ab1umhos/cm850Conductivity @ 25 C A2510 B

H 11/07/12 16:58 / ab0.01s.u.7.48pH A4500-H B

11/08/12 15:53 / jz10mg/L549Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 19:04 / cp0.001mg/L0.029Arsenic E200.8

11/13/12 19:04 / cp0.001mg/L0.012Molybdenum E200.8

11/13/12 19:04 / cp0.001mg/L0.009Selenium E200.8

11/13/12 19:04 / cp0.0003mg/L0.0117Uranium E200.8

MAJOR IONS

11/07/12 20:51 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 20:51 / jba5mg/L243Bicarbonate as HCO3 A2320 B

11/15/12 21:43 / sf1mg/L86Calcium E200.7

11/08/12 22:13 / wc1mg/L50Chloride E300.0

11/15/12 21:43 / sf1mg/L33Magnesium E200.7

11/15/12 21:43 / sf1mg/L4Potassium E200.7

11/15/12 21:43 / sf1mg/L59Sodium E200.7

D 11/08/12 22:13 / wc2mg/L174Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 16:58 / ab1umhos/cm850Conductivity @ 25 C A2510 B

H 11/07/12 16:58 / ab0.01s.u.7.48pH A4500-H B

11/08/12 15:53 / jz10mg/L549Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 19:04 / cp0.001mg/L0.029Arsenic E200.8

11/13/12 19:04 / cp0.001mg/L0.012Molybdenum E200.8

11/13/12 19:04 / cp0.001mg/L0.009Selenium E200.8

11/13/12 19:04 / cp0.0003mg/L0.0117Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110279-012

Client Sample ID: 6236

Collection Date: 11/03/12 09:40

Matrix: Aqueous

Report Date: 11/19/12

DateReceived: 11/07/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/07/12 20:59 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 20:59 / jba5mg/L243Bicarbonate as HCO3 A2320 B

11/15/12 21:47 / sf1mg/L89Calcium E200.7

11/08/12 22:28 / wc1mg/L51Chloride E300.0

11/15/12 21:47 / sf1mg/L33Magnesium E200.7

11/15/12 21:47 / sf1mg/L4Potassium E200.7

11/15/12 21:47 / sf1mg/L63Sodium E200.7

D 11/08/12 22:28 / wc2mg/L167Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 17:00 / ab1umhos/cm861Conductivity @ 25 C A2510 B

H 11/07/12 17:00 / ab0.01s.u.7.46pH A4500-H B

11/08/12 15:53 / jz10mg/L565Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 19:07 / cp0.001mg/L0.028Arsenic E200.8

11/13/12 19:07 / cp0.001mg/L0.012Molybdenum E200.8

11/13/12 19:07 / cp0.001mg/L0.009Selenium E200.8

11/13/12 19:07 / cp0.0003mg/L0.0119Uranium E200.8

MAJOR IONS

11/07/12 20:59 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 20:59 / jba5mg/L243Bicarbonate as HCO3 A2320 B

11/15/12 21:47 / sf1mg/L89Calcium E200.7

11/08/12 22:28 / wc1mg/L51Chloride E300.0

11/15/12 21:47 / sf1mg/L33Magnesium E200.7

11/15/12 21:47 / sf1mg/L4Potassium E200.7

11/15/12 21:47 / sf1mg/L63Sodium E200.7

D 11/08/12 22:28 / wc2mg/L167Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 17:00 / ab1umhos/cm861Conductivity @ 25 C A2510 B

H 11/07/12 17:00 / ab0.01s.u.7.46pH A4500-H B

11/08/12 15:53 / jz10mg/L565Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 19:07 / cp0.001mg/L0.028Arsenic E200.8

11/13/12 19:07 / cp0.001mg/L0.012Molybdenum E200.8

11/13/12 19:07 / cp0.001mg/L0.009Selenium E200.8

11/13/12 19:07 / cp0.0003mg/L0.0119Uranium E200.8

MAJOR IONS

11/07/12 20:59 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 20:59 / jba5mg/L243Bicarbonate as HCO3 A2320 B

11/15/12 21:47 / sf1mg/L89Calcium E200.7

11/08/12 22:28 / wc1mg/L51Chloride E300.0

11/15/12 21:47 / sf1mg/L33Magnesium E200.7

11/15/12 21:47 / sf1mg/L4Potassium E200.7

11/15/12 21:47 / sf1mg/L63Sodium E200.7

D 11/08/12 22:28 / wc2mg/L167Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 17:00 / ab1umhos/cm861Conductivity @ 25 C A2510 B

H 11/07/12 17:00 / ab0.01s.u.7.46pH A4500-H B

11/08/12 15:53 / jz10mg/L565Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 19:07 / cp0.001mg/L0.028Arsenic E200.8

11/13/12 19:07 / cp0.001mg/L0.012Molybdenum E200.8

11/13/12 19:07 / cp0.001mg/L0.009Selenium E200.8

11/13/12 19:07 / cp0.0003mg/L0.0119Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110279-013

Client Sample ID: 6237

Collection Date: 11/03/12 11:00

Matrix: Aqueous

Report Date: 11/19/12

DateReceived: 11/07/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/07/12 21:07 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 21:07 / jba5mg/L240Bicarbonate as HCO3 A2320 B

11/15/12 21:51 / sf1mg/L88Calcium E200.7

11/08/12 22:43 / wc1mg/L47Chloride E300.0

11/15/12 21:51 / sf1mg/L32Magnesium E200.7

11/15/12 21:51 / sf1mg/L4Potassium E200.7

11/15/12 21:51 / sf1mg/L57Sodium E200.7

D 11/08/12 22:43 / wc2mg/L168Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 17:03 / ab1umhos/cm833Conductivity @ 25 C A2510 B

H 11/07/12 17:03 / ab0.01s.u.7.45pH A4500-H B

11/08/12 15:54 / jz10mg/L538Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 19:20 / cp0.001mg/L0.027Arsenic E200.8

11/13/12 19:20 / cp0.001mg/L0.011Molybdenum E200.8

11/13/12 19:20 / cp0.001mg/L0.009Selenium E200.8

11/13/12 19:20 / cp0.0003mg/L0.0108Uranium E200.8

MAJOR IONS

11/07/12 21:07 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 21:07 / jba5mg/L240Bicarbonate as HCO3 A2320 B

11/15/12 21:51 / sf1mg/L88Calcium E200.7

11/08/12 22:43 / wc1mg/L47Chloride E300.0

11/15/12 21:51 / sf1mg/L32Magnesium E200.7

11/15/12 21:51 / sf1mg/L4Potassium E200.7

11/15/12 21:51 / sf1mg/L57Sodium E200.7

D 11/08/12 22:43 / wc2mg/L168Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 17:03 / ab1umhos/cm833Conductivity @ 25 C A2510 B

H 11/07/12 17:03 / ab0.01s.u.7.45pH A4500-H B

11/08/12 15:54 / jz10mg/L538Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 19:20 / cp0.001mg/L0.027Arsenic E200.8

11/13/12 19:20 / cp0.001mg/L0.011Molybdenum E200.8

11/13/12 19:20 / cp0.001mg/L0.009Selenium E200.8

11/13/12 19:20 / cp0.0003mg/L0.0108Uranium E200.8

MAJOR IONS

11/07/12 21:07 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 21:07 / jba5mg/L240Bicarbonate as HCO3 A2320 B

11/15/12 21:51 / sf1mg/L88Calcium E200.7

11/08/12 22:43 / wc1mg/L47Chloride E300.0

11/15/12 21:51 / sf1mg/L32Magnesium E200.7

11/15/12 21:51 / sf1mg/L4Potassium E200.7

11/15/12 21:51 / sf1mg/L57Sodium E200.7

D 11/08/12 22:43 / wc2mg/L168Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 17:03 / ab1umhos/cm833Conductivity @ 25 C A2510 B

H 11/07/12 17:03 / ab0.01s.u.7.45pH A4500-H B

11/08/12 15:54 / jz10mg/L538Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 19:20 / cp0.001mg/L0.027Arsenic E200.8

11/13/12 19:20 / cp0.001mg/L0.011Molybdenum E200.8

11/13/12 19:20 / cp0.001mg/L0.009Selenium E200.8

11/13/12 19:20 / cp0.0003mg/L0.0108Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110279-014

Client Sample ID: 6238

Collection Date: 11/03/12 11:45

Matrix: Aqueous

Report Date: 11/19/12

DateReceived: 11/07/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/07/12 21:16 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 21:16 / jba5mg/L401Bicarbonate as HCO3 A2320 B

11/15/12 21:59 / sf1mg/L111Calcium E200.7

11/08/12 22:59 / wc1mg/L20Chloride E300.0

11/15/12 21:59 / sf1mg/L71Magnesium E200.7

11/15/12 21:59 / sf1mg/L4Potassium E200.7

11/15/12 21:59 / sf1mg/L30Sodium E200.7

D 11/08/12 22:59 / wc4mg/L228Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 17:06 / ab1umhos/cm1000Conductivity @ 25 C A2510 B

H 11/07/12 17:06 / ab0.01s.u.7.33pH A4500-H B

11/08/12 15:54 / jz10mg/L672Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 19:31 / cp0.001mg/L0.003Arsenic E200.8

11/13/12 19:31 / cp0.001mg/L0.005Molybdenum E200.8

11/13/12 19:31 / cp0.001mg/L0.012Selenium E200.8

11/13/12 19:31 / cp0.0003mg/L0.0244Uranium E200.8

MAJOR IONS

11/07/12 21:16 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 21:16 / jba5mg/L401Bicarbonate as HCO3 A2320 B

11/15/12 21:59 / sf1mg/L111Calcium E200.7

11/08/12 22:59 / wc1mg/L20Chloride E300.0

11/15/12 21:59 / sf1mg/L71Magnesium E200.7

11/15/12 21:59 / sf1mg/L4Potassium E200.7

11/15/12 21:59 / sf1mg/L30Sodium E200.7

D 11/08/12 22:59 / wc4mg/L228Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 17:06 / ab1umhos/cm1000Conductivity @ 25 C A2510 B

H 11/07/12 17:06 / ab0.01s.u.7.33pH A4500-H B

11/08/12 15:54 / jz10mg/L672Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 19:31 / cp0.001mg/L0.003Arsenic E200.8

11/13/12 19:31 / cp0.001mg/L0.005Molybdenum E200.8

11/13/12 19:31 / cp0.001mg/L0.012Selenium E200.8

11/13/12 19:31 / cp0.0003mg/L0.0244Uranium E200.8

MAJOR IONS

11/07/12 21:16 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 21:16 / jba5mg/L401Bicarbonate as HCO3 A2320 B

11/15/12 21:59 / sf1mg/L111Calcium E200.7

11/08/12 22:59 / wc1mg/L20Chloride E300.0

11/15/12 21:59 / sf1mg/L71Magnesium E200.7

11/15/12 21:59 / sf1mg/L4Potassium E200.7

11/15/12 21:59 / sf1mg/L30Sodium E200.7

D 11/08/12 22:59 / wc4mg/L228Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 17:06 / ab1umhos/cm1000Conductivity @ 25 C A2510 B

H 11/07/12 17:06 / ab0.01s.u.7.33pH A4500-H B

11/08/12 15:54 / jz10mg/L672Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 19:31 / cp0.001mg/L0.003Arsenic E200.8

11/13/12 19:31 / cp0.001mg/L0.005Molybdenum E200.8

11/13/12 19:31 / cp0.001mg/L0.012Selenium E200.8

11/13/12 19:31 / cp0.0003mg/L0.0244Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110279-015

Client Sample ID: 6239

Collection Date: 11/03/12 12:20

Matrix: Aqueous

Report Date: 11/19/12

DateReceived: 11/07/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/07/12 21:24 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 21:24 / jba5mg/L401Bicarbonate as HCO3 A2320 B

11/15/12 22:03 / sf1mg/L120Calcium E200.7

11/08/12 23:14 / wc1mg/L19Chloride E300.0

11/15/12 22:03 / sf1mg/L66Magnesium E200.7

11/15/12 22:03 / sf1mg/L4Potassium E200.7

11/15/12 22:03 / sf1mg/L30Sodium E200.7

D 11/08/12 23:14 / wc4mg/L223Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 17:08 / ab1umhos/cm1010Conductivity @ 25 C A2510 B

H 11/07/12 17:08 / ab0.01s.u.7.31pH A4500-H B

11/08/12 16:25 / jz10mg/L707Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 19:33 / cp0.001mg/L0.002Arsenic E200.8

11/13/12 19:33 / cp0.001mg/L0.006Molybdenum E200.8

11/13/12 19:33 / cp0.001mg/L0.013Selenium E200.8

11/13/12 19:33 / cp0.0003mg/L0.0261Uranium E200.8

MAJOR IONS

11/07/12 21:24 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 21:24 / jba5mg/L401Bicarbonate as HCO3 A2320 B

11/15/12 22:03 / sf1mg/L120Calcium E200.7

11/08/12 23:14 / wc1mg/L19Chloride E300.0

11/15/12 22:03 / sf1mg/L66Magnesium E200.7

11/15/12 22:03 / sf1mg/L4Potassium E200.7

11/15/12 22:03 / sf1mg/L30Sodium E200.7

D 11/08/12 23:14 / wc4mg/L223Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 17:08 / ab1umhos/cm1010Conductivity @ 25 C A2510 B

H 11/07/12 17:08 / ab0.01s.u.7.31pH A4500-H B

11/08/12 16:25 / jz10mg/L707Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 19:33 / cp0.001mg/L0.002Arsenic E200.8

11/13/12 19:33 / cp0.001mg/L0.006Molybdenum E200.8

11/13/12 19:33 / cp0.001mg/L0.013Selenium E200.8

11/13/12 19:33 / cp0.0003mg/L0.0261Uranium E200.8

MAJOR IONS

11/07/12 21:24 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 21:24 / jba5mg/L401Bicarbonate as HCO3 A2320 B

11/15/12 22:03 / sf1mg/L120Calcium E200.7

11/08/12 23:14 / wc1mg/L19Chloride E300.0

11/15/12 22:03 / sf1mg/L66Magnesium E200.7

11/15/12 22:03 / sf1mg/L4Potassium E200.7

11/15/12 22:03 / sf1mg/L30Sodium E200.7

D 11/08/12 23:14 / wc4mg/L223Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 17:08 / ab1umhos/cm1010Conductivity @ 25 C A2510 B

H 11/07/12 17:08 / ab0.01s.u.7.31pH A4500-H B

11/08/12 16:25 / jz10mg/L707Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 19:33 / cp0.001mg/L0.002Arsenic E200.8

11/13/12 19:33 / cp0.001mg/L0.006Molybdenum E200.8

11/13/12 19:33 / cp0.001mg/L0.013Selenium E200.8

11/13/12 19:33 / cp0.0003mg/L0.0261Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110279-016

Client Sample ID: 6266

Collection Date: 11/03/12 14:30

Matrix: Aqueous

Report Date: 11/19/12

DateReceived: 11/07/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/07/12 21:29 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 21:29 / jba5mg/L8Bicarbonate as HCO3 A2320 B

11/15/12 22:15 / sf1mg/LNDCalcium E200.7

11/08/12 23:30 / wc1mg/L1Chloride E300.0

11/15/12 22:15 / sf1mg/LNDMagnesium E200.7

11/15/12 22:15 / sf1mg/LNDPotassium E200.7

11/15/12 22:15 / sf1mg/LNDSodium E200.7

11/08/12 23:30 / wc1mg/LNDSulfate E300.0

PHYSICAL PROPERTIES

B 11/07/12 17:11 / ab1umhos/cm12Conductivity @ 25 C A2510 B

H 11/07/12 17:11 / ab0.01s.u.6.80pH A4500-H B

11/09/12 13:50 / ab10mg/L72Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 19:36 / cp0.001mg/LNDArsenic E200.8

11/13/12 19:36 / cp0.001mg/LNDMolybdenum E200.8

11/13/12 19:36 / cp0.001mg/LNDSelenium E200.8

11/13/12 19:36 / cp0.0003mg/LNDUranium E200.8

MAJOR IONS

11/07/12 21:29 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 21:29 / jba5mg/L8Bicarbonate as HCO3 A2320 B

11/15/12 22:15 / sf1mg/LNDCalcium E200.7

11/08/12 23:30 / wc1mg/L1Chloride E300.0

11/15/12 22:15 / sf1mg/LNDMagnesium E200.7

11/15/12 22:15 / sf1mg/LNDPotassium E200.7

11/15/12 22:15 / sf1mg/LNDSodium E200.7

11/08/12 23:30 / wc1mg/LNDSulfate E300.0

PHYSICAL PROPERTIES

B 11/07/12 17:11 / ab1umhos/cm12Conductivity @ 25 C A2510 B

H 11/07/12 17:11 / ab0.01s.u.6.80pH A4500-H B

11/09/12 13:50 / ab10mg/L72Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 19:36 / cp0.001mg/LNDArsenic E200.8

11/13/12 19:36 / cp0.001mg/LNDMolybdenum E200.8

11/13/12 19:36 / cp0.001mg/LNDSelenium E200.8

11/13/12 19:36 / cp0.0003mg/LNDUranium E200.8

MAJOR IONS

11/07/12 21:29 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 21:29 / jba5mg/L8Bicarbonate as HCO3 A2320 B

11/15/12 22:15 / sf1mg/LNDCalcium E200.7

11/08/12 23:30 / wc1mg/L1Chloride E300.0

11/15/12 22:15 / sf1mg/LNDMagnesium E200.7

11/15/12 22:15 / sf1mg/LNDPotassium E200.7

11/15/12 22:15 / sf1mg/LNDSodium E200.7

11/08/12 23:30 / wc1mg/LNDSulfate E300.0

PHYSICAL PROPERTIES

B 11/07/12 17:11 / ab1umhos/cm12Conductivity @ 25 C A2510 B

H 11/07/12 17:11 / ab0.01s.u.6.80pH A4500-H B

11/09/12 13:50 / ab10mg/L72Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 19:36 / cp0.001mg/LNDArsenic E200.8

11/13/12 19:36 / cp0.001mg/LNDMolybdenum E200.8

11/13/12 19:36 / cp0.001mg/LNDSelenium E200.8

11/13/12 19:36 / cp0.0003mg/LNDUranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

B - The analyte was detected in the method blank. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110279-017

Client Sample ID: 6246

Collection Date: 11/02/12 11:50

Matrix: Aqueous

Report Date: 11/19/12

DateReceived: 11/07/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/07/12 21:37 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 21:37 / jba5mg/L226Bicarbonate as HCO3 A2320 B

11/15/12 22:19 / sf1mg/L73Calcium E200.7

11/09/12 00:16 / wc1mg/L15Chloride E300.0

11/15/12 22:19 / sf1mg/L18Magnesium E200.7

11/15/12 22:19 / sf1mg/L2Potassium E200.7

11/15/12 22:19 / sf1mg/L37Sodium E200.7

D 11/09/12 00:16 / wc2mg/L100Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 17:25 / ab1umhos/cm572Conductivity @ 25 C A2510 B

H 11/07/12 17:25 / ab0.01s.u.7.66pH A4500-H B

11/08/12 16:26 / jz10mg/L360Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 19:39 / cp0.001mg/LNDArsenic E200.8

11/13/12 19:39 / cp0.001mg/LNDMolybdenum E200.8

11/13/12 19:39 / cp0.001mg/L0.003Selenium E200.8

11/13/12 19:39 / cp0.0003mg/L0.0020Uranium E200.8

MAJOR IONS

11/07/12 21:37 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 21:37 / jba5mg/L226Bicarbonate as HCO3 A2320 B

11/15/12 22:19 / sf1mg/L73Calcium E200.7

11/09/12 00:16 / wc1mg/L15Chloride E300.0

11/15/12 22:19 / sf1mg/L18Magnesium E200.7

11/15/12 22:19 / sf1mg/L2Potassium E200.7

11/15/12 22:19 / sf1mg/L37Sodium E200.7

D 11/09/12 00:16 / wc2mg/L100Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 17:25 / ab1umhos/cm572Conductivity @ 25 C A2510 B

H 11/07/12 17:25 / ab0.01s.u.7.66pH A4500-H B

11/08/12 16:26 / jz10mg/L360Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 19:39 / cp0.001mg/LNDArsenic E200.8

11/13/12 19:39 / cp0.001mg/LNDMolybdenum E200.8

11/13/12 19:39 / cp0.001mg/L0.003Selenium E200.8

11/13/12 19:39 / cp0.0003mg/L0.0020Uranium E200.8

MAJOR IONS

11/07/12 21:37 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 21:37 / jba5mg/L226Bicarbonate as HCO3 A2320 B

11/15/12 22:19 / sf1mg/L73Calcium E200.7

11/09/12 00:16 / wc1mg/L15Chloride E300.0

11/15/12 22:19 / sf1mg/L18Magnesium E200.7

11/15/12 22:19 / sf1mg/L2Potassium E200.7

11/15/12 22:19 / sf1mg/L37Sodium E200.7

D 11/09/12 00:16 / wc2mg/L100Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 17:25 / ab1umhos/cm572Conductivity @ 25 C A2510 B

H 11/07/12 17:25 / ab0.01s.u.7.66pH A4500-H B

11/08/12 16:26 / jz10mg/L360Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 19:39 / cp0.001mg/LNDArsenic E200.8

11/13/12 19:39 / cp0.001mg/LNDMolybdenum E200.8

11/13/12 19:39 / cp0.001mg/L0.003Selenium E200.8

11/13/12 19:39 / cp0.0003mg/L0.0020Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110279-018

Client Sample ID: 6247

Collection Date: 11/02/12 12:45

Matrix: Aqueous

Report Date: 11/19/12

DateReceived: 11/07/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/07/12 21:45 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 21:45 / jba5mg/L251Bicarbonate as HCO3 A2320 B

11/15/12 22:35 / sf1mg/L73Calcium E200.7

11/09/12 01:02 / wc1mg/L15Chloride E300.0

11/15/12 22:35 / sf1mg/L18Magnesium E200.7

11/15/12 22:35 / sf1mg/L3Potassium E200.7

11/15/12 22:35 / sf1mg/L43Sodium E200.7

D 11/09/12 01:02 / wc2mg/L104Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 17:28 / ab1umhos/cm599Conductivity @ 25 C A2510 B

H 11/07/12 17:28 / ab0.01s.u.7.66pH A4500-H B

11/08/12 16:26 / jz10mg/L379Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 19:41 / cp0.001mg/LNDArsenic E200.8

11/13/12 19:41 / cp0.001mg/L0.002Molybdenum E200.8

11/13/12 19:41 / cp0.001mg/L0.003Selenium E200.8

11/13/12 19:41 / cp0.0003mg/L0.0021Uranium E200.8

MAJOR IONS

11/07/12 21:45 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 21:45 / jba5mg/L251Bicarbonate as HCO3 A2320 B

11/15/12 22:35 / sf1mg/L73Calcium E200.7

11/09/12 01:02 / wc1mg/L15Chloride E300.0

11/15/12 22:35 / sf1mg/L18Magnesium E200.7

11/15/12 22:35 / sf1mg/L3Potassium E200.7

11/15/12 22:35 / sf1mg/L43Sodium E200.7

D 11/09/12 01:02 / wc2mg/L104Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 17:28 / ab1umhos/cm599Conductivity @ 25 C A2510 B

H 11/07/12 17:28 / ab0.01s.u.7.66pH A4500-H B

11/08/12 16:26 / jz10mg/L379Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 19:41 / cp0.001mg/LNDArsenic E200.8

11/13/12 19:41 / cp0.001mg/L0.002Molybdenum E200.8

11/13/12 19:41 / cp0.001mg/L0.003Selenium E200.8

11/13/12 19:41 / cp0.0003mg/L0.0021Uranium E200.8

MAJOR IONS

11/07/12 21:45 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 21:45 / jba5mg/L251Bicarbonate as HCO3 A2320 B

11/15/12 22:35 / sf1mg/L73Calcium E200.7

11/09/12 01:02 / wc1mg/L15Chloride E300.0

11/15/12 22:35 / sf1mg/L18Magnesium E200.7

11/15/12 22:35 / sf1mg/L3Potassium E200.7

11/15/12 22:35 / sf1mg/L43Sodium E200.7

D 11/09/12 01:02 / wc2mg/L104Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 17:28 / ab1umhos/cm599Conductivity @ 25 C A2510 B

H 11/07/12 17:28 / ab0.01s.u.7.66pH A4500-H B

11/08/12 16:26 / jz10mg/L379Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 19:41 / cp0.001mg/LNDArsenic E200.8

11/13/12 19:41 / cp0.001mg/L0.002Molybdenum E200.8

11/13/12 19:41 / cp0.001mg/L0.003Selenium E200.8

11/13/12 19:41 / cp0.0003mg/L0.0021Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110279-019

Client Sample ID: 6248

Collection Date: 11/02/12 14:00

Matrix: Aqueous

Report Date: 11/19/12

DateReceived: 11/07/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/07/12 21:53 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 21:53 / jba5mg/L237Bicarbonate as HCO3 A2320 B

11/15/12 22:39 / sf1mg/L73Calcium E200.7

11/09/12 01:18 / wc1mg/L15Chloride E300.0

11/15/12 22:39 / sf1mg/L18Magnesium E200.7

11/15/12 22:39 / sf1mg/L3Potassium E200.7

11/15/12 22:39 / sf1mg/L42Sodium E200.7

D 11/09/12 01:18 / wc2mg/L102Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 17:30 / ab1umhos/cm598Conductivity @ 25 C A2510 B

H 11/07/12 17:30 / ab0.01s.u.7.69pH A4500-H B

11/08/12 16:26 / jz10mg/L369Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 19:55 / cp0.001mg/LNDArsenic E200.8

11/13/12 19:55 / cp0.001mg/LNDMolybdenum E200.8

11/13/12 19:55 / cp0.001mg/L0.003Selenium E200.8

11/13/12 19:55 / cp0.0003mg/L0.0021Uranium E200.8

MAJOR IONS

11/07/12 21:53 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 21:53 / jba5mg/L237Bicarbonate as HCO3 A2320 B

11/15/12 22:39 / sf1mg/L73Calcium E200.7

11/09/12 01:18 / wc1mg/L15Chloride E300.0

11/15/12 22:39 / sf1mg/L18Magnesium E200.7

11/15/12 22:39 / sf1mg/L3Potassium E200.7

11/15/12 22:39 / sf1mg/L42Sodium E200.7

D 11/09/12 01:18 / wc2mg/L102Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 17:30 / ab1umhos/cm598Conductivity @ 25 C A2510 B

H 11/07/12 17:30 / ab0.01s.u.7.69pH A4500-H B

11/08/12 16:26 / jz10mg/L369Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 19:55 / cp0.001mg/LNDArsenic E200.8

11/13/12 19:55 / cp0.001mg/LNDMolybdenum E200.8

11/13/12 19:55 / cp0.001mg/L0.003Selenium E200.8

11/13/12 19:55 / cp0.0003mg/L0.0021Uranium E200.8

MAJOR IONS

11/07/12 21:53 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 21:53 / jba5mg/L237Bicarbonate as HCO3 A2320 B

11/15/12 22:39 / sf1mg/L73Calcium E200.7

11/09/12 01:18 / wc1mg/L15Chloride E300.0

11/15/12 22:39 / sf1mg/L18Magnesium E200.7

11/15/12 22:39 / sf1mg/L3Potassium E200.7

11/15/12 22:39 / sf1mg/L42Sodium E200.7

D 11/09/12 01:18 / wc2mg/L102Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 17:30 / ab1umhos/cm598Conductivity @ 25 C A2510 B

H 11/07/12 17:30 / ab0.01s.u.7.69pH A4500-H B

11/08/12 16:26 / jz10mg/L369Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 19:55 / cp0.001mg/LNDArsenic E200.8

11/13/12 19:55 / cp0.001mg/LNDMolybdenum E200.8

11/13/12 19:55 / cp0.001mg/L0.003Selenium E200.8

11/13/12 19:55 / cp0.0003mg/L0.0021Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110279-020

Client Sample ID: 6249

Collection Date: 11/03/12 08:35

Matrix: Aqueous

Report Date: 11/19/12

DateReceived: 11/07/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/07/12 22:22 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 22:22 / jba5mg/L263Bicarbonate as HCO3 A2320 B

11/15/12 22:43 / sf1mg/L26Calcium E200.7

11/09/12 01:33 / wc1mg/L67Chloride E300.0

11/15/12 22:43 / sf1mg/L5Magnesium E200.7

11/15/12 22:43 / sf1mg/L3Potassium E200.7

11/15/12 22:43 / sf1mg/L212Sodium E200.7

D 11/09/12 01:33 / wc4mg/L188Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 17:33 / ab1umhos/cm1000Conductivity @ 25 C A2510 B

H 11/07/12 17:33 / ab0.01s.u.8.11pH A4500-H B

11/08/12 16:26 / jz10mg/L629Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 19:58 / cp0.001mg/L0.065Arsenic E200.8

11/13/12 19:58 / cp0.001mg/L0.007Molybdenum E200.8

11/13/12 19:58 / cp0.001mg/L0.008Selenium E200.8

11/13/12 19:58 / cp0.0003mg/L0.0099Uranium E200.8

MAJOR IONS

11/07/12 22:22 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 22:22 / jba5mg/L263Bicarbonate as HCO3 A2320 B

11/15/12 22:43 / sf1mg/L26Calcium E200.7

11/09/12 01:33 / wc1mg/L67Chloride E300.0

11/15/12 22:43 / sf1mg/L5Magnesium E200.7

11/15/12 22:43 / sf1mg/L3Potassium E200.7

11/15/12 22:43 / sf1mg/L212Sodium E200.7

D 11/09/12 01:33 / wc4mg/L188Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 17:33 / ab1umhos/cm1000Conductivity @ 25 C A2510 B

H 11/07/12 17:33 / ab0.01s.u.8.11pH A4500-H B

11/08/12 16:26 / jz10mg/L629Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 19:58 / cp0.001mg/L0.065Arsenic E200.8

11/13/12 19:58 / cp0.001mg/L0.007Molybdenum E200.8

11/13/12 19:58 / cp0.001mg/L0.008Selenium E200.8

11/13/12 19:58 / cp0.0003mg/L0.0099Uranium E200.8

MAJOR IONS

11/07/12 22:22 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 22:22 / jba5mg/L263Bicarbonate as HCO3 A2320 B

11/15/12 22:43 / sf1mg/L26Calcium E200.7

11/09/12 01:33 / wc1mg/L67Chloride E300.0

11/15/12 22:43 / sf1mg/L5Magnesium E200.7

11/15/12 22:43 / sf1mg/L3Potassium E200.7

11/15/12 22:43 / sf1mg/L212Sodium E200.7

D 11/09/12 01:33 / wc4mg/L188Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 17:33 / ab1umhos/cm1000Conductivity @ 25 C A2510 B

H 11/07/12 17:33 / ab0.01s.u.8.11pH A4500-H B

11/08/12 16:26 / jz10mg/L629Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 19:58 / cp0.001mg/L0.065Arsenic E200.8

11/13/12 19:58 / cp0.001mg/L0.007Molybdenum E200.8

11/13/12 19:58 / cp0.001mg/L0.008Selenium E200.8

11/13/12 19:58 / cp0.0003mg/L0.0099Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110279-021

Client Sample ID: 6250

Collection Date: 11/03/12 09:35

Matrix: Aqueous

Report Date: 11/19/12

DateReceived: 11/07/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/07/12 22:39 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 22:39 / jba5mg/L259Bicarbonate as HCO3 A2320 B

11/15/12 22:47 / sf1mg/L26Calcium E200.7

11/09/12 01:48 / wc1mg/L66Chloride E300.0

11/15/12 22:47 / sf1mg/L5Magnesium E200.7

11/15/12 22:47 / sf1mg/L3Potassium E200.7

11/15/12 22:47 / sf1mg/L209Sodium E200.7

D 11/09/12 01:48 / wc4mg/L183Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 17:36 / ab1umhos/cm1000Conductivity @ 25 C A2510 B

H 11/07/12 17:36 / ab0.01s.u.8.11pH A4500-H B

11/08/12 16:26 / jz10mg/L640Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 20:00 / cp0.001mg/L0.065Arsenic E200.8

11/13/12 20:00 / cp0.001mg/L0.008Molybdenum E200.8

11/13/12 20:00 / cp0.001mg/L0.008Selenium E200.8

11/13/12 20:00 / cp0.0003mg/L0.0097Uranium E200.8

MAJOR IONS

11/07/12 22:39 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 22:39 / jba5mg/L259Bicarbonate as HCO3 A2320 B

11/15/12 22:47 / sf1mg/L26Calcium E200.7

11/09/12 01:48 / wc1mg/L66Chloride E300.0

11/15/12 22:47 / sf1mg/L5Magnesium E200.7

11/15/12 22:47 / sf1mg/L3Potassium E200.7

11/15/12 22:47 / sf1mg/L209Sodium E200.7

D 11/09/12 01:48 / wc4mg/L183Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 17:36 / ab1umhos/cm1000Conductivity @ 25 C A2510 B

H 11/07/12 17:36 / ab0.01s.u.8.11pH A4500-H B

11/08/12 16:26 / jz10mg/L640Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 20:00 / cp0.001mg/L0.065Arsenic E200.8

11/13/12 20:00 / cp0.001mg/L0.008Molybdenum E200.8

11/13/12 20:00 / cp0.001mg/L0.008Selenium E200.8

11/13/12 20:00 / cp0.0003mg/L0.0097Uranium E200.8

MAJOR IONS

11/07/12 22:39 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 22:39 / jba5mg/L259Bicarbonate as HCO3 A2320 B

11/15/12 22:47 / sf1mg/L26Calcium E200.7

11/09/12 01:48 / wc1mg/L66Chloride E300.0

11/15/12 22:47 / sf1mg/L5Magnesium E200.7

11/15/12 22:47 / sf1mg/L3Potassium E200.7

11/15/12 22:47 / sf1mg/L209Sodium E200.7

D 11/09/12 01:48 / wc4mg/L183Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 17:36 / ab1umhos/cm1000Conductivity @ 25 C A2510 B

H 11/07/12 17:36 / ab0.01s.u.8.11pH A4500-H B

11/08/12 16:26 / jz10mg/L640Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 20:00 / cp0.001mg/L0.065Arsenic E200.8

11/13/12 20:00 / cp0.001mg/L0.008Molybdenum E200.8

11/13/12 20:00 / cp0.001mg/L0.008Selenium E200.8

11/13/12 20:00 / cp0.0003mg/L0.0097Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110279-022

Client Sample ID: 6261

Collection Date: 11/03/12 10:55

Matrix: Aqueous

Report Date: 11/19/12

DateReceived: 11/07/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/07/12 22:56 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 22:56 / jba5mg/L230Bicarbonate as HCO3 A2320 B

11/15/12 22:51 / sf1mg/L75Calcium E200.7

11/09/12 02:04 / wc1mg/L63Chloride E300.0

11/15/12 22:51 / sf1mg/L15Magnesium E200.7

11/15/12 22:51 / sf1mg/L4Potassium E200.7

11/15/12 22:51 / sf1mg/L118Sodium E200.7

D 11/09/12 02:04 / wc2mg/L184Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 17:38 / ab1umhos/cm914Conductivity @ 25 C A2510 B

H 11/07/12 17:38 / ab0.01s.u.7.76pH A4500-H B

11/08/12 16:27 / jz10mg/L585Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 20:03 / cp0.001mg/L0.032Arsenic E200.8

11/13/12 20:03 / cp0.001mg/L0.005Molybdenum E200.8

11/13/12 20:03 / cp0.001mg/L0.008Selenium E200.8

11/13/12 20:03 / cp0.0003mg/L0.0089Uranium E200.8

MAJOR IONS

11/07/12 22:56 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 22:56 / jba5mg/L230Bicarbonate as HCO3 A2320 B

11/15/12 22:51 / sf1mg/L75Calcium E200.7

11/09/12 02:04 / wc1mg/L63Chloride E300.0

11/15/12 22:51 / sf1mg/L15Magnesium E200.7

11/15/12 22:51 / sf1mg/L4Potassium E200.7

11/15/12 22:51 / sf1mg/L118Sodium E200.7

D 11/09/12 02:04 / wc2mg/L184Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 17:38 / ab1umhos/cm914Conductivity @ 25 C A2510 B

H 11/07/12 17:38 / ab0.01s.u.7.76pH A4500-H B

11/08/12 16:27 / jz10mg/L585Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 20:03 / cp0.001mg/L0.032Arsenic E200.8

11/13/12 20:03 / cp0.001mg/L0.005Molybdenum E200.8

11/13/12 20:03 / cp0.001mg/L0.008Selenium E200.8

11/13/12 20:03 / cp0.0003mg/L0.0089Uranium E200.8

MAJOR IONS

11/07/12 22:56 / jba5mg/LNDCarbonate as CO3 A2320 B

11/07/12 22:56 / jba5mg/L230Bicarbonate as HCO3 A2320 B

11/15/12 22:51 / sf1mg/L75Calcium E200.7

11/09/12 02:04 / wc1mg/L63Chloride E300.0

11/15/12 22:51 / sf1mg/L15Magnesium E200.7

11/15/12 22:51 / sf1mg/L4Potassium E200.7

11/15/12 22:51 / sf1mg/L118Sodium E200.7

D 11/09/12 02:04 / wc2mg/L184Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 17:38 / ab1umhos/cm914Conductivity @ 25 C A2510 B

H 11/07/12 17:38 / ab0.01s.u.7.76pH A4500-H B

11/08/12 16:27 / jz10mg/L585Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 20:03 / cp0.001mg/L0.032Arsenic E200.8

11/13/12 20:03 / cp0.001mg/L0.005Molybdenum E200.8

11/13/12 20:03 / cp0.001mg/L0.008Selenium E200.8

11/13/12 20:03 / cp0.0003mg/L0.0089Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110279-023

Client Sample ID: 6262

Collection Date: 11/03/12 11:50

Matrix: Aqueous

Report Date: 11/19/12

DateReceived: 11/07/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/08/12 14:34 / jba5mg/L6240Carbonate as CO3 A2320 B

11/08/12 14:34 / jba5mg/L8170Bicarbonate as HCO3 A2320 B

11/15/12 22:59 / sf1mg/L4Calcium E200.7

D 11/09/12 02:19 / wc100mg/L1390Chloride E300.0

D 11/15/12 22:59 / sf2mg/L22Magnesium E200.7

D 11/15/12 22:59 / sf3mg/L18Potassium E200.7

D 11/15/12 22:59 / sf20mg/L15100Sodium E200.7

D 11/09/12 02:19 / wc400mg/L10600Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 17:41 / ab1umhos/cm36400Conductivity @ 25 C A2510 B

H 11/07/12 17:41 / ab0.01s.u.9.49pH A4500-H B

11/08/12 16:27 / jz10mg/L36200Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/16/12 10:24 / cp0.001mg/L3.28Arsenic E200.8

11/13/12 20:06 / cp0.001mg/L51.6Molybdenum E200.8

D 11/13/12 20:06 / cp0.003mg/L0.055Selenium E200.8

D 11/13/12 20:06 / cp0.001mg/L93.4Uranium E200.8

MAJOR IONS

11/08/12 14:34 / jba5mg/L6240Carbonate as CO3 A2320 B

11/08/12 14:34 / jba5mg/L8170Bicarbonate as HCO3 A2320 B

11/15/12 22:59 / sf1mg/L4Calcium E200.7

D 11/09/12 02:19 / wc100mg/L1390Chloride E300.0

D 11/15/12 22:59 / sf2mg/L22Magnesium E200.7

D 11/15/12 22:59 / sf3mg/L18Potassium E200.7

D 11/15/12 22:59 / sf20mg/L15100Sodium E200.7

D 11/09/12 02:19 / wc400mg/L10600Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 17:41 / ab1umhos/cm36400Conductivity @ 25 C A2510 B

H 11/07/12 17:41 / ab0.01s.u.9.49pH A4500-H B

11/08/12 16:27 / jz10mg/L36200Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/16/12 10:24 / cp0.001mg/L3.28Arsenic E200.8

11/13/12 20:06 / cp0.001mg/L51.6Molybdenum E200.8

D 11/13/12 20:06 / cp0.003mg/L0.055Selenium E200.8

D 11/13/12 20:06 / cp0.001mg/L93.4Uranium E200.8

MAJOR IONS

11/08/12 14:34 / jba5mg/L6240Carbonate as CO3 A2320 B

11/08/12 14:34 / jba5mg/L8170Bicarbonate as HCO3 A2320 B

11/15/12 22:59 / sf1mg/L4Calcium E200.7

D 11/09/12 02:19 / wc100mg/L1390Chloride E300.0

D 11/15/12 22:59 / sf2mg/L22Magnesium E200.7

D 11/15/12 22:59 / sf3mg/L18Potassium E200.7

D 11/15/12 22:59 / sf20mg/L15100Sodium E200.7

D 11/09/12 02:19 / wc400mg/L10600Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 17:41 / ab1umhos/cm36400Conductivity @ 25 C A2510 B

H 11/07/12 17:41 / ab0.01s.u.9.49pH A4500-H B

11/08/12 16:27 / jz10mg/L36200Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/16/12 10:24 / cp0.001mg/L3.28Arsenic E200.8

11/13/12 20:06 / cp0.001mg/L51.6Molybdenum E200.8

D 11/13/12 20:06 / cp0.003mg/L0.055Selenium E200.8

D 11/13/12 20:06 / cp0.001mg/L93.4Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110279-024

Client Sample ID: 6263

Collection Date: 11/03/12 11:55

Matrix: Aqueous

Report Date: 11/19/12

DateReceived: 11/07/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/08/12 14:44 / jba5mg/L6420Carbonate as CO3 A2320 B

11/08/12 14:44 / jba5mg/L8050Bicarbonate as HCO3 A2320 B

11/15/12 23:03 / sf1mg/L3Calcium E200.7

D 11/09/12 02:35 / wc100mg/L1390Chloride E300.0

D 11/15/12 23:03 / sf2mg/L22Magnesium E200.7

D 11/15/12 23:03 / sf3mg/L18Potassium E200.7

D 11/15/12 23:03 / sf20mg/L15000Sodium E200.7

D 11/09/12 02:35 / wc400mg/L10700Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 17:44 / ab1umhos/cm36900Conductivity @ 25 C A2510 B

H 11/07/12 17:44 / ab0.01s.u.9.49pH A4500-H B

11/08/12 16:27 / jz10mg/L37000Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 20:16 / cp0.001mg/L3.66Arsenic E200.8

11/13/12 20:16 / cp0.001mg/L51.7Molybdenum E200.8

11/16/12 10:47 / cp0.001mg/L0.044Selenium E200.8

D 11/13/12 20:16 / cp0.001mg/L93.6Uranium E200.8

MAJOR IONS

11/08/12 14:44 / jba5mg/L6420Carbonate as CO3 A2320 B

11/08/12 14:44 / jba5mg/L8050Bicarbonate as HCO3 A2320 B

11/15/12 23:03 / sf1mg/L3Calcium E200.7

D 11/09/12 02:35 / wc100mg/L1390Chloride E300.0

D 11/15/12 23:03 / sf2mg/L22Magnesium E200.7

D 11/15/12 23:03 / sf3mg/L18Potassium E200.7

D 11/15/12 23:03 / sf20mg/L15000Sodium E200.7

D 11/09/12 02:35 / wc400mg/L10700Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 17:44 / ab1umhos/cm36900Conductivity @ 25 C A2510 B

H 11/07/12 17:44 / ab0.01s.u.9.49pH A4500-H B

11/08/12 16:27 / jz10mg/L37000Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 20:16 / cp0.001mg/L3.66Arsenic E200.8

11/13/12 20:16 / cp0.001mg/L51.7Molybdenum E200.8

11/16/12 10:47 / cp0.001mg/L0.044Selenium E200.8

D 11/13/12 20:16 / cp0.001mg/L93.6Uranium E200.8

MAJOR IONS

11/08/12 14:44 / jba5mg/L6420Carbonate as CO3 A2320 B

11/08/12 14:44 / jba5mg/L8050Bicarbonate as HCO3 A2320 B

11/15/12 23:03 / sf1mg/L3Calcium E200.7

D 11/09/12 02:35 / wc100mg/L1390Chloride E300.0

D 11/15/12 23:03 / sf2mg/L22Magnesium E200.7

D 11/15/12 23:03 / sf3mg/L18Potassium E200.7

D 11/15/12 23:03 / sf20mg/L15000Sodium E200.7

D 11/09/12 02:35 / wc400mg/L10700Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 17:44 / ab1umhos/cm36900Conductivity @ 25 C A2510 B

H 11/07/12 17:44 / ab0.01s.u.9.49pH A4500-H B

11/08/12 16:27 / jz10mg/L37000Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 20:16 / cp0.001mg/L3.66Arsenic E200.8

11/13/12 20:16 / cp0.001mg/L51.7Molybdenum E200.8

11/16/12 10:47 / cp0.001mg/L0.044Selenium E200.8

D 11/13/12 20:16 / cp0.001mg/L93.6Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110279-025

Client Sample ID: 6264

Collection Date: 11/03/12 12:55

Matrix: Aqueous

Report Date: 11/19/12

DateReceived: 11/07/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/08/12 14:48 / jba5mg/L6600Carbonate as CO3 A2320 B

11/08/12 14:48 / jba5mg/L8530Bicarbonate as HCO3 A2320 B

11/15/12 23:16 / sf1mg/L5Calcium E200.7

D 11/09/12 02:50 / wc100mg/L1420Chloride E300.0

D 11/15/12 23:16 / sf2mg/L21Magnesium E200.7

D 11/15/12 23:16 / sf3mg/L18Potassium E200.7

D 11/15/12 23:16 / sf20mg/L14900Sodium E200.7

D 11/09/12 02:50 / wc400mg/L10700Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 17:46 / ab1umhos/cm37200Conductivity @ 25 C A2510 B

H 11/07/12 17:46 / ab0.01s.u.9.48pH A4500-H B

11/08/12 16:27 / jz10mg/L35400Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 20:29 / cp0.001mg/L2.90Arsenic E200.8

11/13/12 20:29 / cp0.001mg/L39.4Molybdenum E200.8

11/16/12 11:04 / cp0.001mg/L0.022Selenium E200.8

D 11/13/12 20:29 / cp0.001mg/L92.1Uranium E200.8

MAJOR IONS

11/08/12 14:48 / jba5mg/L6600Carbonate as CO3 A2320 B

11/08/12 14:48 / jba5mg/L8530Bicarbonate as HCO3 A2320 B

11/15/12 23:16 / sf1mg/L5Calcium E200.7

D 11/09/12 02:50 / wc100mg/L1420Chloride E300.0

D 11/15/12 23:16 / sf2mg/L21Magnesium E200.7

D 11/15/12 23:16 / sf3mg/L18Potassium E200.7

D 11/15/12 23:16 / sf20mg/L14900Sodium E200.7

D 11/09/12 02:50 / wc400mg/L10700Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 17:46 / ab1umhos/cm37200Conductivity @ 25 C A2510 B

H 11/07/12 17:46 / ab0.01s.u.9.48pH A4500-H B

11/08/12 16:27 / jz10mg/L35400Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 20:29 / cp0.001mg/L2.90Arsenic E200.8

11/13/12 20:29 / cp0.001mg/L39.4Molybdenum E200.8

11/16/12 11:04 / cp0.001mg/L0.022Selenium E200.8

D 11/13/12 20:29 / cp0.001mg/L92.1Uranium E200.8

MAJOR IONS

11/08/12 14:48 / jba5mg/L6600Carbonate as CO3 A2320 B

11/08/12 14:48 / jba5mg/L8530Bicarbonate as HCO3 A2320 B

11/15/12 23:16 / sf1mg/L5Calcium E200.7

D 11/09/12 02:50 / wc100mg/L1420Chloride E300.0

D 11/15/12 23:16 / sf2mg/L21Magnesium E200.7

D 11/15/12 23:16 / sf3mg/L18Potassium E200.7

D 11/15/12 23:16 / sf20mg/L14900Sodium E200.7

D 11/09/12 02:50 / wc400mg/L10700Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 17:46 / ab1umhos/cm37200Conductivity @ 25 C A2510 B

H 11/07/12 17:46 / ab0.01s.u.9.48pH A4500-H B

11/08/12 16:27 / jz10mg/L35400Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 20:29 / cp0.001mg/L2.90Arsenic E200.8

11/13/12 20:29 / cp0.001mg/L39.4Molybdenum E200.8

11/16/12 11:04 / cp0.001mg/L0.022Selenium E200.8

D 11/13/12 20:29 / cp0.001mg/L92.1Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110279-026

Client Sample ID: 6265

Collection Date: 11/03/12 14:00

Matrix: Aqueous

Report Date: 11/19/12

DateReceived: 11/07/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/08/12 14:52 / jba5mg/L6720Carbonate as CO3 A2320 B

11/08/12 14:52 / jba5mg/L7370Bicarbonate as HCO3 A2320 B

11/16/12 00:00 / sf1mg/L4Calcium E200.7

D 11/09/12 03:06 / wc100mg/L1380Chloride E300.0

D 11/16/12 00:00 / sf2mg/L21Magnesium E200.7

D 11/16/12 00:00 / sf3mg/L18Potassium E200.7

D 11/16/12 00:00 / sf20mg/L14700Sodium E200.7

D 11/09/12 03:06 / wc400mg/L10600Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 17:49 / ab1umhos/cm36600Conductivity @ 25 C A2510 B

H 11/07/12 17:49 / ab0.01s.u.9.49pH A4500-H B

11/08/12 16:28 / jz10mg/L35900Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 20:31 / cp0.001mg/L3.58Arsenic E200.8

11/13/12 20:31 / cp0.001mg/L51.4Molybdenum E200.8

11/16/12 11:09 / cp0.001mg/L0.046Selenium E200.8

D 11/13/12 20:31 / cp0.001mg/L88.6Uranium E200.8

MAJOR IONS

11/08/12 14:52 / jba5mg/L6720Carbonate as CO3 A2320 B

11/08/12 14:52 / jba5mg/L7370Bicarbonate as HCO3 A2320 B

11/16/12 00:00 / sf1mg/L4Calcium E200.7

D 11/09/12 03:06 / wc100mg/L1380Chloride E300.0

D 11/16/12 00:00 / sf2mg/L21Magnesium E200.7

D 11/16/12 00:00 / sf3mg/L18Potassium E200.7

D 11/16/12 00:00 / sf20mg/L14700Sodium E200.7

D 11/09/12 03:06 / wc400mg/L10600Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 17:49 / ab1umhos/cm36600Conductivity @ 25 C A2510 B

H 11/07/12 17:49 / ab0.01s.u.9.49pH A4500-H B

11/08/12 16:28 / jz10mg/L35900Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 20:31 / cp0.001mg/L3.58Arsenic E200.8

11/13/12 20:31 / cp0.001mg/L51.4Molybdenum E200.8

11/16/12 11:09 / cp0.001mg/L0.046Selenium E200.8

D 11/13/12 20:31 / cp0.001mg/L88.6Uranium E200.8

MAJOR IONS

11/08/12 14:52 / jba5mg/L6720Carbonate as CO3 A2320 B

11/08/12 14:52 / jba5mg/L7370Bicarbonate as HCO3 A2320 B

11/16/12 00:00 / sf1mg/L4Calcium E200.7

D 11/09/12 03:06 / wc100mg/L1380Chloride E300.0

D 11/16/12 00:00 / sf2mg/L21Magnesium E200.7

D 11/16/12 00:00 / sf3mg/L18Potassium E200.7

D 11/16/12 00:00 / sf20mg/L14700Sodium E200.7

D 11/09/12 03:06 / wc400mg/L10600Sulfate E300.0

PHYSICAL PROPERTIES

11/07/12 17:49 / ab1umhos/cm36600Conductivity @ 25 C A2510 B

H 11/07/12 17:49 / ab0.01s.u.9.49pH A4500-H B

11/08/12 16:28 / jz10mg/L35900Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 20:31 / cp0.001mg/L3.58Arsenic E200.8

11/13/12 20:31 / cp0.001mg/L51.4Molybdenum E200.8

11/16/12 11:09 / cp0.001mg/L0.046Selenium E200.8

D 11/13/12 20:31 / cp0.001mg/L88.6Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12110279

QA/QC Summary Report

11/19/12Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2320 B Batch: R166893

Sample ID: MBLK 11/07/12 14:44Method Blank Run: MANTECH_121107A2

Carbonate as CO3 1ND mg/L

Bicarbonate as HCO3 12 mg/L

Sample ID: C12110279-010ADUP 11/07/12 20:42Sample Duplicate Run: MANTECH_121107A2

Carbonate as CO3 105.0ND mg/L

Bicarbonate as HCO3 105.0 0.0319 mg/L

Sample ID: C12110279-020ADUP 11/07/12 22:30Sample Duplicate Run: MANTECH_121107A2

Carbonate as CO3 105.0ND mg/L

Bicarbonate as HCO3 105.0 0.0263 mg/L

Method: A2320 B Batch: 121108_1_ALK-W

Sample ID: MBLK1_121108_ 11/08/12 14:23Method Blank Run: TTR-ALK_121108A3

Alkalinity, Total as CaCO3 5.01.25 mg/L

Carbonate as CO3 5.0ND mg/L

Bicarbonate as HCO3 5.01.52 mg/L

Sample ID: LCS_121003_121108_ 11/08/12 14:29Laboratory Control Sample Run: TTR-ALK_121108A

Alkalinity, Total as CaCO3 100 90 1105.01000 mg/L

Sample ID: C12110279-023ADUP 11/08/12 14:38Sample Duplicate Run: TTR-ALK_121108A3

Alkalinity, Total as CaCO3 105.0 0.317000 mg/L

Carbonate as CO3 105.0 0.06240 mg/L

Bicarbonate as HCO3 105.0 0.78110 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12110279

QA/QC Summary Report

11/19/12Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2510 B Batch: R166835

Sample ID: SC 2ND 1413 11/07/12 09:01Laboratory Control Sample Run: PHSC_101-C_121107A

Conductivity @ 25 C 99 90 1101.01410 umhos/cm

Sample ID: MBLK 11/07/12 09:06Method Blank Run: PHSC_101-C_121107A

Conductivity @ 25 C 0.22 umhos/cm

Sample ID: C12110279-006ADUP 11/07/12 16:44Sample Duplicate Run: PHSC_101-C_121107A

Conductivity @ 25 C 101.0 0.3553 umhos/cm

Sample ID: C12110279-016ADUP 11/07/12 17:14Sample Duplicate Run: PHSC_101-C_121107A

Conductivity @ 25 C 101.0 2.412.2 umhos/cm

Sample ID: C12110279-026ADUP 11/07/12 17:52Sample Duplicate Run: PHSC_101-C_121107A

Conductivity @ 25 C 101.0 0.036600 umhos/cm

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12110279

QA/QC Summary Report

11/19/12Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2540 C Batch: TDS121108A

Sample ID: MB-1_121108A 11/08/12 15:47Method Blank Run: BAL-1_121108B

Solids, Total Dissolved TDS @ 180 C 4ND mg/L

Sample ID: LCS-2_121108A 11/08/12 15:48Laboratory Control Sample Run: BAL-1_121108B

Solids, Total Dissolved TDS @ 180 C 98 90 110101090 mg/L

Sample ID: C12110259-001B MS 11/08/12 15:49Sample Matrix Spike Run: BAL-1_121108B

Solids, Total Dissolved TDS @ 180 C 99 90 110108260 mg/L

Sample ID: C12110279-004A DUP 11/08/12 15:52Sample Duplicate Run: BAL-1_121108B

Solids, Total Dissolved TDS @ 180 C 510 3.18030 mg/L

Sample ID: C12110279-014A DUP 11/08/12 16:25Sample Duplicate Run: BAL-1_121108B

Solids, Total Dissolved TDS @ 180 C 510 1.9685 mg/L

Sample ID: C12110279-015A MS 11/08/12 16:25Sample Matrix Spike Run: BAL-1_121108B

Solids, Total Dissolved TDS @ 180 C 96 90 110101770 mg/L

Method: A2540 C Batch: TDS121109A

Sample ID: MB-1_121109A 11/09/12 13:49Method Blank Run: BAL-1_121109C

Solids, Total Dissolved TDS @ 180 C 45 mg/L

Sample ID: LCS-2_121109A 11/09/12 13:49Laboratory Control Sample Run: BAL-1_121109C

Solids, Total Dissolved TDS @ 180 C 99 90 110101110 mg/L

Sample ID: C12110285-008A DUP 11/09/12 13:50Sample Duplicate Run: BAL-1_121109C

Solids, Total Dissolved TDS @ 180 C 5106180 mg/L

Sample ID: C12110285-009A MS 11/09/12 13:51Sample Matrix Spike Run: BAL-1_121109C

Solids, Total Dissolved TDS @ 180 C 100 90 110104250 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12110279

QA/QC Summary Report

11/19/12Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A4500-H B Analytical Run: PHSC_101-C_121107A

Sample ID: pH 6.86 11/07/12 08:47Initial Calibration Verification Standard

pH 100 98 1020.0106.84 s.u.

Method: A4500-H B Batch: R166835

Sample ID: C12110279-006ADUP 11/07/12 16:44Sample Duplicate Run: PHSC_101-C_121107A

pH 30.010 0.17.53 s.u.

Sample ID: C12110279-016ADUP 11/07/12 17:14Sample Duplicate Run: PHSC_101-C_121107A

pH 30.010 0.16.79 s.u.

Sample ID: C12110279-026ADUP 11/07/12 17:52Sample Duplicate Run: PHSC_101-C_121107A

pH 30.010 0.19.48 s.u.

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12110279

QA/QC Summary Report

11/19/12Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP2-C_121115A

Sample ID: ICV 11/15/12 12:39Initial Calibration Verification Standard5

Calcium 102 95 1050.5050.8 mg/L

Magnesium 100 95 1050.5049.9 mg/L

Potassium 95 95 1050.5047.6 mg/L

Sodium 104 95 1050.5051.9 mg/L

Uranium 99 95 1051.04.94 mg/L

Sample ID: ICSA 11/15/12 13:09Interference Check Sample A5

Calcium 102 80 1200.50509 mg/L

Magnesium 98 80 1200.50492 mg/L

Potassium 0.500.00170 mg/L

Sodium 0.500.237 mg/L

Uranium 1.0-0.0250 mg/L

Sample ID: ICSAB 11/15/12 13:13Interference Check Sample AB5

Calcium 101 80 1200.50506 mg/L

Magnesium 100 80 1200.50498 mg/L

Potassium 0.500.00170 mg/L

Sodium 0.500.143 mg/L

Uranium 1.0-0.0390 mg/L

Method: E200.7 Batch: R167269

Sample ID: MB-121115A 11/15/12 13:37Method Blank Run: ICP2-C_121115A5

Calcium 0.06ND mg/L

Magnesium 0.03ND mg/L

Potassium 0.06ND mg/L

Sodium 0.3ND mg/L

Uranium 0.3ND mg/L

Sample ID: LFB-121115A 11/15/12 13:41Laboratory Fortified Blank Run: ICP2-C_121115A5

Calcium 98 85 1150.5049.1 mg/L

Magnesium 92 85 1150.5046.0 mg/L

Potassium 88 85 1150.5043.9 mg/L

Sodium 97 85 1150.5048.3 mg/L

Uranium 88 85 1151.04.38 mg/L

Sample ID: C12110279-006BMS2 11/15/12 21:02Sample Matrix Spike Run: ICP2-C_121115A5

Calcium 92 70 1301.0117 mg/L

Magnesium 98 70 1301.068.6 mg/L

Potassium 92 70 1301.049.9 mg/L

Sodium 97 70 1301.080.4 mg/L

Uranium 78 70 1300.263.99 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12110279

QA/QC Summary Report

11/19/12Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Batch: R167269

Sample ID: C12110279-006BMSD 11/15/12 21:06Sample Matrix Spike Duplicate Run: ICP2-C_121115A5

Calcium 96 70 130 201.0 1.6119 mg/L

Magnesium 99 70 130 201.0 0.669.1 mg/L

Potassium 92 70 130 201.0 0.449.7 mg/L

Sodium 101 70 130 201.0 2.182.1 mg/L

Uranium 80 70 130 200.26 2.34.08 mg/L

Sample ID: C12110279-015BMS2 11/15/12 22:07Sample Matrix Spike Run: ICP2-C_121115A5

Calcium 88 70 1301.0164 mg/L

Magnesium 99 70 1301.0116 mg/L

Potassium 95 70 1301.052.7 mg/L

Sodium 101 70 1301.081.7 mg/L

Uranium 82 70 1300.264.19 mg/L

Sample ID: C12110279-015BMSD 11/15/12 22:11Sample Matrix Spike Duplicate Run: ICP2-C_121115A5

Calcium 82 70 130 201.0 2.0161 mg/L

Magnesium 94 70 130 201.0 2.1113 mg/L

Potassium 94 70 130 201.0 0.452.5 mg/L

Sodium 101 70 130 201.0 0.281.9 mg/L

Uranium 82 70 130 200.26 0.44.20 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12110279

QA/QC Summary Report

11/19/12Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.8 Analytical Run: ICPMS2-C_121113A

Sample ID: ICV 11/13/12 13:17Initial Calibration Verification Standard4

Arsenic 100 90 1100.00100.0501 mg/L

Molybdenum 105 90 1100.00100.0525 mg/L

Selenium 104 90 1100.00100.0520 mg/L

Uranium 101 90 1100.000300.0503 mg/L

Method: E200.8 Batch: R167164

Sample ID: LRB 11/13/12 13:39Method Blank Run: ICPMS2-C_121113A4

Arsenic 0.00010ND mg/L

Molybdenum 4E-056E-05 mg/L

Selenium 0.0002ND mg/L

Uranium 1E-05ND mg/L

Sample ID: LFB 11/13/12 13:41Laboratory Fortified Blank Run: ICPMS2-C_121113A4

Arsenic 104 85 1150.00100.0522 mg/L

Molybdenum 105 85 1150.00100.0526 mg/L

Selenium 108 85 1150.00100.0540 mg/L

Uranium 104 85 1150.000300.0520 mg/L

Sample ID: C12110279-003BMS4 11/13/12 17:59Sample Matrix Spike Run: ICPMS2-C_121113A4

Arsenic 102 70 1300.00100.258 mg/L

Molybdenum 70 1300.00103.78 mg/L A

Selenium 104 70 1300.00130.332 mg/L

Uranium 70 1300.0005024.9 mg/L A

Sample ID: C12110279-003BMSD 11/13/12 18:01Sample Matrix Spike Duplicate Run: ICPMS2-C_121113A4

Arsenic 103 70 130 200.0010 0.80.260 mg/L

Molybdenum 70 130 200.0010 2.13.86 mg/L A

Selenium 103 70 130 200.0013 0.50.331 mg/L

Uranium 70 130 200.00050 1.025.1 mg/L A

Sample ID: C12110279-013BMS4 11/13/12 19:23Sample Matrix Spike Run: ICPMS2-C_121113A4

Arsenic 110 70 1300.00100.0819 mg/L

Molybdenum 106 70 1300.00100.0639 mg/L

Selenium 109 70 1300.00100.0640 mg/L

Uranium 106 70 1300.000300.0639 mg/L

Sample ID: C12110279-013BMSD 11/13/12 19:26Sample Matrix Spike Duplicate Run: ICPMS2-C_121113A4

Arsenic 110 70 130 200.0010 0.10.0819 mg/L

Molybdenum 109 70 130 200.0010 2.60.0656 mg/L

Selenium 111 70 130 200.0010 1.50.0650 mg/L

Uranium 107 70 130 200.00030 0.70.0644 mg/L

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12110279

QA/QC Summary Report

11/19/12Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.8 Analytical Run: ICPMS4-C_121115A

Sample ID: ICV 11/15/12 14:05Initial Calibration Verification Standard6

Arsenic 97 90 1100.00100.0484 mg/L

Magnesium 96 90 1100.00279.58 mg/L

Potassium 95 90 1100.00419.50 mg/L

Selenium 98 90 1100.00100.0491 mg/L

Sodium 95 90 1100.00439.50 mg/L

Uranium 99 90 1100.000300.0496 mg/L

Method: E200.8 Batch: R167319

Sample ID: LRB 11/15/12 14:40Method Blank Run: ICPMS4-C_121115A6

Arsenic 5E-05ND mg/L

Magnesium 0.0030.009 mg/L

Potassium 0.004ND mg/L

Selenium 7E-05ND mg/L

Sodium 0.004ND mg/L

Uranium 9E-062E-05 mg/L

Sample ID: LFB 11/15/12 14:45Laboratory Fortified Blank Run: ICPMS4-C_121115A6

Arsenic 100 85 1150.00100.0502 mg/L

Magnesium 100 85 1150.002712.5 mg/L

Potassium 99 85 1150.004112.4 mg/L

Selenium 101 85 1150.00100.0505 mg/L

Sodium 100 85 1150.004312.6 mg/L

Uranium 102 85 1150.000300.0512 mg/L

Sample ID: C12110213-004BMS4 11/16/12 08:28Sample Matrix Spike Run: ICPMS4-C_121115A6

Arsenic 108 70 1300.00100.145 mg/L

Magnesium 100 70 1301.023.9 mg/L

Potassium 98 70 1301.017.6 mg/L

Selenium 93 70 1300.00100.0525 mg/L

Sodium 102 70 1301.030.2 mg/L

Uranium 70 1300.000300.327 mg/L A

Sample ID: C12110213-004BMSD 11/16/12 08:33Sample Matrix Spike Duplicate Run: ICPMS4-C_121115A6

Arsenic 109 70 130 200.0010 0.10.146 mg/L

Magnesium 98 70 130 201.0 0.823.7 mg/L

Potassium 98 70 130 201.0 0.117.5 mg/L

Selenium 99 70 130 200.0010 6.30.0559 mg/L

Sodium 99 70 130 201.0 1.129.9 mg/L

Uranium 70 130 200.00030 0.50.329 mg/L A

Sample ID: C12110279-024BMS4 11/16/12 10:51Sample Matrix Spike Run: ICPMS4-C_121115A5

Arsenic 70 1300.00103.54 mg/L A

Magnesium 95 70 1301.0140 mg/L

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12110279

QA/QC Summary Report

11/19/12Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.8 Batch: R167319

Sample ID: C12110279-024BMS4 11/16/12 10:51Sample Matrix Spike Run: ICPMS4-C_121115A5

Potassium 111 70 1301.0157 mg/L

Selenium 104 70 1300.00100.564 mg/L

Uranium 70 1300.00030103 mg/L A

Sample ID: C12110279-024BMSD 11/16/12 10:55Sample Matrix Spike Duplicate Run: ICPMS4-C_121115A5

Arsenic 70 130 200.0010 1.13.50 mg/L A

Magnesium 92 70 130 201.0 2.8136 mg/L

Potassium 112 70 130 201.0 1.1159 mg/L

Selenium 114 70 130 200.0010 8.10.611 mg/L

Uranium 70 130 200.00030 1.2102 mg/L A

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12110279

QA/QC Summary Report

11/19/12Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E300.0 Analytical Run: IC2-C_121108A

Sample ID: ICV-110812-10 11/08/12 16:18Initial Calibration Verification Standard2

Chloride 98 90 1101.09.80 mg/L

Sulfate 100 90 1101.040.2 mg/L

Method: E300.0 Batch: R166991

Sample ID: ICB-110812-11 11/08/12 16:33Method Blank Run: IC2-C_121108A2

Chloride 0.03ND mg/L

Sulfate 0.100.1 mg/L

Sample ID: LFB-110812-12 11/08/12 16:49Laboratory Fortified Blank Run: IC2-C_121108A2

Chloride 98 90 1101.09.77 mg/L

Sulfate 99 90 1101.039.5 mg/L

Sample ID: C12110298-001AMS 11/08/12 17:20Sample Matrix Spike Run: IC2-C_121108A2

Chloride 99 90 1101.038.3 mg/L

Sulfate 97 90 1101.7245 mg/L

Sample ID: C12110298-001AMSD 11/08/12 17:35Sample Matrix Spike Duplicate Run: IC2-C_121108A2

Chloride 98 90 110 101.0 0.238.2 mg/L

Sulfate 97 90 110 101.7 0.1245 mg/L

Sample ID: C12110279-007AMS 11/08/12 20:55Sample Matrix Spike Run: IC2-C_121108A2

Chloride 98 90 1101.029.3 mg/L

Sulfate 97 90 1101.7189 mg/L

Sample ID: C12110279-007AMSD 11/08/12 21:11Sample Matrix Spike Duplicate Run: IC2-C_121108A2

Chloride 99 90 110 101.0 1.129.6 mg/L

Sulfate 98 90 110 101.7 0.4190 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Shipping container/cooler in good condition?

Custody seals intact on shipping container/cooler?

Custody seals intact on sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

� �

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Not Present

Not Present

Not Present

�

�

�

No VOA vials submitted

Not Applicable �

�

0.6°C  On Ice

11/7/2012Timothy I.. Houghteling

FedEx

th

Date Received:

Received by:

Login completed by:

Carrier 
name:

BL2000\kmiller

11/8/2012

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:

Samples 6262, 6263, 6264 and 6265 ph'ed high due to matrix.

Temp Blank received? Yes No� � Not Applicable �

Workorder Receipt Checklist

Rio Algom Mining Corporation LLC C12110279

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as pH, Dissolved Oxygen and Residual 
Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, data units are typically noted as –dry. 
For agricultural and mining soil parameters/characteristics, all samples are dried and ground prior to sample analysis.

Standard Reporting Procedures
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ANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORT

Sample ID Client Sample ID Collect Date Receive Date Matrix Test

C12110375-001 6267 11/06/12 7:35 11/08/12 Aqueous Metals by ICP/ICPMS, Dissolved
Alkalinity
Conductivity
E300.0 Anions
pH
Solids, Total Dissolved

C12110375-002 6268 11/06/12 7:40 11/08/12 Aqueous Same As Above

C12110375-003 6269 11/06/12 8:50 11/08/12 Aqueous Same As Above

C12110375-004 6270 11/06/12 10:10 11/08/12 Aqueous Same As Above

C12110375-005 6271 11/06/12 10:40 11/08/12 Aqueous Same As Above

C12110375-006 6272 11/07/12 7:00 11/08/12 Aqueous Same As Above

C12110375-007 6273 11/07/12 7:45 11/08/12 Aqueous Same As Above

C12110375-008 6274 11/07/12 9:15 11/08/12 Aqueous Same As Above

C12110375-009 6275 11/07/12 9:45 11/08/12 Aqueous Same As Above

C12110375-010 6276 11/07/12 11:30 11/08/12 Aqueous Same As Above

C12110375-011 6285 11/07/12 8:00 11/08/12 Aqueous Same As Above

C12110375-012 6286 11/07/12 8:30 11/08/12 Aqueous Same As Above

C12110375-013 6287 11/07/12 8:55 11/08/12 Aqueous Same As Above

C12110375-014 6288 11/07/12 9:20 11/08/12 Aqueous Same As Above

C12110375-015 6289 11/07/12 10:00 11/08/12 Aqueous Same As Above

C12110375-016 6255 11/06/12 7:45 11/08/12 Aqueous Same As Above

C12110375-017 6256 11/06/12 8:45 11/08/12 Aqueous Same As Above

C12110375-018 6257 11/06/12 8:55 11/08/12 Aqueous Same As Above

C12110375-019 6258 11/06/12 10:15 11/08/12 Aqueous Same As Above

C12110375-020 6259 11/06/12 11:15 11/08/12 Aqueous Same As Above

C12110375-021 6260 11/06/12 11:40 11/08/12 Aqueous Same As Above

C12110375-022 6281 11/06/12 11:50 11/08/12 Aqueous Same As Above

C12110375-023 6282 11/06/12 12:15 11/08/12 Aqueous Same As Above

C12110375-024 6283 11/07/12 7:00 11/08/12 Aqueous Same As Above

C12110375-025 6284 11/07/12 7:55 11/08/12 Aqueous Same As Above

Rio Algom Mining Corporation LLC

Project Name: Lisbon, UT Facility

Workorder No.: C12110375

Hwy 605 and 509

Grants, NM  87020

November 16, 2012

Energy Laboratories, Inc. Casper WY received the following 25 samples for Rio Algom Mining Corporation LLC on 11/8/2012 
for analysis.
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ANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORT

The results as reported relate only to the item(s) submitted for testing. The analyses presented in this report were 
performed at Energy Laboratories, Inc., 2393 Salt Creek Hwy., Casper, WY 82601, unless otherwise noted.  
Radiochemistry analyses were performed at Energy Laboratories, Inc., 2325 Kerzell Lane, Casper, WY 82601, 
unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory Analytical 
Report, the QA/QC Summary Report, or the Case Narrative. 

If you have any questions regarding these test results, please call.

Report Approved By:
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110375-001

Client Sample ID: 6267

Collection Date: 11/06/12 07:35

Matrix: Aqueous

Report Date: 11/16/12

DateReceived: 11/08/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/09/12 09:18 / jba5mg/L360Carbonate as CO3 A2320 B

11/09/12 09:18 / jba5mg/L4270Bicarbonate as HCO3 A2320 B

11/15/12 18:59 / sf1mg/L40Calcium E200.7

D 11/09/12 20:36 / ljl20mg/L1260Chloride E300.0

11/15/12 18:59 / sf1mg/L56Magnesium E200.7

11/15/12 18:59 / sf1mg/L9Potassium E200.7

D 11/15/12 18:59 / sf4mg/L5110Sodium E200.7

D 11/09/12 20:36 / ljl80mg/L6280Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 09:28 / ab1umhos/cm17800Conductivity @ 25 C A2510 B

H 11/09/12 09:28 / ab0.01s.u.8.64pH A4500-H B

11/09/12 13:58 / ab10mg/L14400Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/14/12 20:44 / cp0.001mg/L0.175Arsenic E200.8

11/14/12 20:44 / cp0.001mg/L28.3Molybdenum E200.8

11/14/12 20:44 / cp0.001mg/L0.189Selenium E200.8

11/14/12 20:44 / cp0.0003mg/L146Uranium E200.8

MAJOR IONS

11/09/12 09:18 / jba5mg/L360Carbonate as CO3 A2320 B

11/09/12 09:18 / jba5mg/L4270Bicarbonate as HCO3 A2320 B

11/15/12 18:59 / sf1mg/L40Calcium E200.7

D 11/09/12 20:36 / ljl20mg/L1260Chloride E300.0

11/15/12 18:59 / sf1mg/L56Magnesium E200.7

11/15/12 18:59 / sf1mg/L9Potassium E200.7

D 11/15/12 18:59 / sf4mg/L5110Sodium E200.7

D 11/09/12 20:36 / ljl80mg/L6280Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 09:28 / ab1umhos/cm17800Conductivity @ 25 C A2510 B

H 11/09/12 09:28 / ab0.01s.u.8.64pH A4500-H B

11/09/12 13:58 / ab10mg/L14400Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/14/12 20:44 / cp0.001mg/L0.175Arsenic E200.8

11/14/12 20:44 / cp0.001mg/L28.3Molybdenum E200.8

11/14/12 20:44 / cp0.001mg/L0.189Selenium E200.8

11/14/12 20:44 / cp0.0003mg/L146Uranium E200.8

MAJOR IONS

11/09/12 09:18 / jba5mg/L360Carbonate as CO3 A2320 B

11/09/12 09:18 / jba5mg/L4270Bicarbonate as HCO3 A2320 B

11/15/12 18:59 / sf1mg/L40Calcium E200.7

D 11/09/12 20:36 / ljl20mg/L1260Chloride E300.0

11/15/12 18:59 / sf1mg/L56Magnesium E200.7

11/15/12 18:59 / sf1mg/L9Potassium E200.7

D 11/15/12 18:59 / sf4mg/L5110Sodium E200.7

D 11/09/12 20:36 / ljl80mg/L6280Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 09:28 / ab1umhos/cm17800Conductivity @ 25 C A2510 B

H 11/09/12 09:28 / ab0.01s.u.8.64pH A4500-H B

11/09/12 13:58 / ab10mg/L14400Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/14/12 20:44 / cp0.001mg/L0.175Arsenic E200.8

11/14/12 20:44 / cp0.001mg/L28.3Molybdenum E200.8

11/14/12 20:44 / cp0.001mg/L0.189Selenium E200.8

11/14/12 20:44 / cp0.0003mg/L146Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110375-002

Client Sample ID: 6268

Collection Date: 11/06/12 07:40

Matrix: Aqueous

Report Date: 11/16/12

DateReceived: 11/08/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/09/12 09:23 / jba5mg/L300Carbonate as CO3 A2320 B

11/09/12 09:23 / jba5mg/L4390Bicarbonate as HCO3 A2320 B

11/15/12 19:20 / sf1mg/L40Calcium E200.7

D 11/09/12 20:51 / ljl20mg/L1210Chloride E300.0

11/15/12 19:20 / sf1mg/L57Magnesium E200.7

11/15/12 19:20 / sf1mg/L10Potassium E200.7

D 11/15/12 19:20 / sf4mg/L5360Sodium E200.7

D 11/09/12 20:51 / ljl80mg/L6060Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 09:31 / ab1umhos/cm17700Conductivity @ 25 C A2510 B

H 11/09/12 09:31 / ab0.01s.u.8.67pH A4500-H B

11/09/12 13:59 / ab10mg/L15000Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/14/12 20:48 / cp0.001mg/L0.133Arsenic E200.8

11/14/12 20:48 / cp0.001mg/L28.4Molybdenum E200.8

11/14/12 20:48 / cp0.001mg/L0.189Selenium E200.8

11/14/12 20:48 / cp0.0003mg/L143Uranium E200.8

MAJOR IONS

11/09/12 09:23 / jba5mg/L300Carbonate as CO3 A2320 B

11/09/12 09:23 / jba5mg/L4390Bicarbonate as HCO3 A2320 B

11/15/12 19:20 / sf1mg/L40Calcium E200.7

D 11/09/12 20:51 / ljl20mg/L1210Chloride E300.0

11/15/12 19:20 / sf1mg/L57Magnesium E200.7

11/15/12 19:20 / sf1mg/L10Potassium E200.7

D 11/15/12 19:20 / sf4mg/L5360Sodium E200.7

D 11/09/12 20:51 / ljl80mg/L6060Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 09:31 / ab1umhos/cm17700Conductivity @ 25 C A2510 B

H 11/09/12 09:31 / ab0.01s.u.8.67pH A4500-H B

11/09/12 13:59 / ab10mg/L15000Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/14/12 20:48 / cp0.001mg/L0.133Arsenic E200.8

11/14/12 20:48 / cp0.001mg/L28.4Molybdenum E200.8

11/14/12 20:48 / cp0.001mg/L0.189Selenium E200.8

11/14/12 20:48 / cp0.0003mg/L143Uranium E200.8

MAJOR IONS

11/09/12 09:23 / jba5mg/L300Carbonate as CO3 A2320 B

11/09/12 09:23 / jba5mg/L4390Bicarbonate as HCO3 A2320 B

11/15/12 19:20 / sf1mg/L40Calcium E200.7

D 11/09/12 20:51 / ljl20mg/L1210Chloride E300.0

11/15/12 19:20 / sf1mg/L57Magnesium E200.7

11/15/12 19:20 / sf1mg/L10Potassium E200.7

D 11/15/12 19:20 / sf4mg/L5360Sodium E200.7

D 11/09/12 20:51 / ljl80mg/L6060Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 09:31 / ab1umhos/cm17700Conductivity @ 25 C A2510 B

H 11/09/12 09:31 / ab0.01s.u.8.67pH A4500-H B

11/09/12 13:59 / ab10mg/L15000Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/14/12 20:48 / cp0.001mg/L0.133Arsenic E200.8

11/14/12 20:48 / cp0.001mg/L28.4Molybdenum E200.8

11/14/12 20:48 / cp0.001mg/L0.189Selenium E200.8

11/14/12 20:48 / cp0.0003mg/L143Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110375-003

Client Sample ID: 6269

Collection Date: 11/06/12 08:50

Matrix: Aqueous

Report Date: 11/16/12

DateReceived: 11/08/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/09/12 09:26 / jba5mg/L360Carbonate as CO3 A2320 B

11/09/12 09:26 / jba5mg/L4330Bicarbonate as HCO3 A2320 B

11/15/12 19:24 / sf1mg/L34Calcium E200.7

D 11/09/12 21:07 / ljl20mg/L1260Chloride E300.0

11/15/12 19:24 / sf1mg/L51Magnesium E200.7

11/15/12 19:24 / sf1mg/L9Potassium E200.7

D 11/15/12 19:24 / sf4mg/L5330Sodium E200.7

D 11/09/12 21:07 / ljl80mg/L6280Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 09:33 / ab1umhos/cm17600Conductivity @ 25 C A2510 B

H 11/09/12 09:33 / ab0.01s.u.8.64pH A4500-H B

11/09/12 13:59 / ab10mg/L14400Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/14/12 20:52 / cp0.001mg/L0.212Arsenic E200.8

11/14/12 20:52 / cp0.001mg/L27.9Molybdenum E200.8

11/14/12 20:52 / cp0.001mg/L0.189Selenium E200.8

11/14/12 20:52 / cp0.0003mg/L148Uranium E200.8

MAJOR IONS

11/09/12 09:26 / jba5mg/L360Carbonate as CO3 A2320 B

11/09/12 09:26 / jba5mg/L4330Bicarbonate as HCO3 A2320 B

11/15/12 19:24 / sf1mg/L34Calcium E200.7

D 11/09/12 21:07 / ljl20mg/L1260Chloride E300.0

11/15/12 19:24 / sf1mg/L51Magnesium E200.7

11/15/12 19:24 / sf1mg/L9Potassium E200.7

D 11/15/12 19:24 / sf4mg/L5330Sodium E200.7

D 11/09/12 21:07 / ljl80mg/L6280Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 09:33 / ab1umhos/cm17600Conductivity @ 25 C A2510 B

H 11/09/12 09:33 / ab0.01s.u.8.64pH A4500-H B

11/09/12 13:59 / ab10mg/L14400Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/14/12 20:52 / cp0.001mg/L0.212Arsenic E200.8

11/14/12 20:52 / cp0.001mg/L27.9Molybdenum E200.8

11/14/12 20:52 / cp0.001mg/L0.189Selenium E200.8

11/14/12 20:52 / cp0.0003mg/L148Uranium E200.8

MAJOR IONS

11/09/12 09:26 / jba5mg/L360Carbonate as CO3 A2320 B

11/09/12 09:26 / jba5mg/L4330Bicarbonate as HCO3 A2320 B

11/15/12 19:24 / sf1mg/L34Calcium E200.7

D 11/09/12 21:07 / ljl20mg/L1260Chloride E300.0

11/15/12 19:24 / sf1mg/L51Magnesium E200.7

11/15/12 19:24 / sf1mg/L9Potassium E200.7

D 11/15/12 19:24 / sf4mg/L5330Sodium E200.7

D 11/09/12 21:07 / ljl80mg/L6280Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 09:33 / ab1umhos/cm17600Conductivity @ 25 C A2510 B

H 11/09/12 09:33 / ab0.01s.u.8.64pH A4500-H B

11/09/12 13:59 / ab10mg/L14400Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/14/12 20:52 / cp0.001mg/L0.212Arsenic E200.8

11/14/12 20:52 / cp0.001mg/L27.9Molybdenum E200.8

11/14/12 20:52 / cp0.001mg/L0.189Selenium E200.8

11/14/12 20:52 / cp0.0003mg/L148Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.

Page 5 of 42



LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110375-004

Client Sample ID: 6270

Collection Date: 11/06/12 10:10

Matrix: Aqueous

Report Date: 11/16/12

DateReceived: 11/08/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/09/12 09:28 / jba5mg/L240Carbonate as CO3 A2320 B

11/09/12 09:28 / jba5mg/L4630Bicarbonate as HCO3 A2320 B

11/15/12 19:28 / sf1mg/L48Calcium E200.7

D 11/09/12 21:22 / ljl20mg/L1320Chloride E300.0

11/15/12 19:28 / sf1mg/L56Magnesium E200.7

11/15/12 19:28 / sf1mg/L10Potassium E200.7

D 11/15/12 19:28 / sf4mg/L5340Sodium E200.7

D 11/09/12 21:22 / ljl80mg/L6620Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 09:36 / ab1umhos/cm17700Conductivity @ 25 C A2510 B

H 11/09/12 09:36 / ab0.01s.u.8.61pH A4500-H B

11/09/12 13:59 / ab10mg/L13700Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/14/12 20:57 / cp0.001mg/L0.109Arsenic E200.8

11/14/12 20:57 / cp0.001mg/L27.3Molybdenum E200.8

11/14/12 20:57 / cp0.001mg/L0.191Selenium E200.8

11/14/12 20:57 / cp0.0003mg/L136Uranium E200.8

MAJOR IONS

11/09/12 09:28 / jba5mg/L240Carbonate as CO3 A2320 B

11/09/12 09:28 / jba5mg/L4630Bicarbonate as HCO3 A2320 B

11/15/12 19:28 / sf1mg/L48Calcium E200.7

D 11/09/12 21:22 / ljl20mg/L1320Chloride E300.0

11/15/12 19:28 / sf1mg/L56Magnesium E200.7

11/15/12 19:28 / sf1mg/L10Potassium E200.7

D 11/15/12 19:28 / sf4mg/L5340Sodium E200.7

D 11/09/12 21:22 / ljl80mg/L6620Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 09:36 / ab1umhos/cm17700Conductivity @ 25 C A2510 B

H 11/09/12 09:36 / ab0.01s.u.8.61pH A4500-H B

11/09/12 13:59 / ab10mg/L13700Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/14/12 20:57 / cp0.001mg/L0.109Arsenic E200.8

11/14/12 20:57 / cp0.001mg/L27.3Molybdenum E200.8

11/14/12 20:57 / cp0.001mg/L0.191Selenium E200.8

11/14/12 20:57 / cp0.0003mg/L136Uranium E200.8

MAJOR IONS

11/09/12 09:28 / jba5mg/L240Carbonate as CO3 A2320 B

11/09/12 09:28 / jba5mg/L4630Bicarbonate as HCO3 A2320 B

11/15/12 19:28 / sf1mg/L48Calcium E200.7

D 11/09/12 21:22 / ljl20mg/L1320Chloride E300.0

11/15/12 19:28 / sf1mg/L56Magnesium E200.7

11/15/12 19:28 / sf1mg/L10Potassium E200.7

D 11/15/12 19:28 / sf4mg/L5340Sodium E200.7

D 11/09/12 21:22 / ljl80mg/L6620Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 09:36 / ab1umhos/cm17700Conductivity @ 25 C A2510 B

H 11/09/12 09:36 / ab0.01s.u.8.61pH A4500-H B

11/09/12 13:59 / ab10mg/L13700Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/14/12 20:57 / cp0.001mg/L0.109Arsenic E200.8

11/14/12 20:57 / cp0.001mg/L27.3Molybdenum E200.8

11/14/12 20:57 / cp0.001mg/L0.191Selenium E200.8

11/14/12 20:57 / cp0.0003mg/L136Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110375-005

Client Sample ID: 6271

Collection Date: 11/06/12 10:40

Matrix: Aqueous

Report Date: 11/16/12

DateReceived: 11/08/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/08/12 23:02 / jba5mg/LNDCarbonate as CO3 A2320 B

11/08/12 23:02 / jba5mg/L2940Bicarbonate as HCO3 A2320 B

11/15/12 19:32 / sf1mg/L463Calcium E200.7

D 11/09/12 21:38 / ljl20mg/L1130Chloride E300.0

11/15/12 19:32 / sf1mg/L159Magnesium E200.7

11/15/12 19:32 / sf1mg/L13Potassium E200.7

D 11/15/12 19:32 / sf4mg/L4280Sodium E200.7

D 11/09/12 21:38 / ljl80mg/L7260Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 09:39 / ab1umhos/cm16000Conductivity @ 25 C A2510 B

H 11/09/12 09:39 / ab0.01s.u.7.34pH A4500-H B

11/09/12 14:00 / ab10mg/L13500Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/14/12 21:01 / cp0.001mg/L0.004Arsenic E200.8

11/14/12 21:01 / cp0.001mg/L27.0Molybdenum E200.8

11/14/12 21:01 / cp0.001mg/L0.089Selenium E200.8

11/14/12 21:01 / cp0.0003mg/L77.0Uranium E200.8

MAJOR IONS

11/08/12 23:02 / jba5mg/LNDCarbonate as CO3 A2320 B

11/08/12 23:02 / jba5mg/L2940Bicarbonate as HCO3 A2320 B

11/15/12 19:32 / sf1mg/L463Calcium E200.7

D 11/09/12 21:38 / ljl20mg/L1130Chloride E300.0

11/15/12 19:32 / sf1mg/L159Magnesium E200.7

11/15/12 19:32 / sf1mg/L13Potassium E200.7

D 11/15/12 19:32 / sf4mg/L4280Sodium E200.7

D 11/09/12 21:38 / ljl80mg/L7260Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 09:39 / ab1umhos/cm16000Conductivity @ 25 C A2510 B

H 11/09/12 09:39 / ab0.01s.u.7.34pH A4500-H B

11/09/12 14:00 / ab10mg/L13500Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/14/12 21:01 / cp0.001mg/L0.004Arsenic E200.8

11/14/12 21:01 / cp0.001mg/L27.0Molybdenum E200.8

11/14/12 21:01 / cp0.001mg/L0.089Selenium E200.8

11/14/12 21:01 / cp0.0003mg/L77.0Uranium E200.8

MAJOR IONS

11/08/12 23:02 / jba5mg/LNDCarbonate as CO3 A2320 B

11/08/12 23:02 / jba5mg/L2940Bicarbonate as HCO3 A2320 B

11/15/12 19:32 / sf1mg/L463Calcium E200.7

D 11/09/12 21:38 / ljl20mg/L1130Chloride E300.0

11/15/12 19:32 / sf1mg/L159Magnesium E200.7

11/15/12 19:32 / sf1mg/L13Potassium E200.7

D 11/15/12 19:32 / sf4mg/L4280Sodium E200.7

D 11/09/12 21:38 / ljl80mg/L7260Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 09:39 / ab1umhos/cm16000Conductivity @ 25 C A2510 B

H 11/09/12 09:39 / ab0.01s.u.7.34pH A4500-H B

11/09/12 14:00 / ab10mg/L13500Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/14/12 21:01 / cp0.001mg/L0.004Arsenic E200.8

11/14/12 21:01 / cp0.001mg/L27.0Molybdenum E200.8

11/14/12 21:01 / cp0.001mg/L0.089Selenium E200.8

11/14/12 21:01 / cp0.0003mg/L77.0Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110375-006

Client Sample ID: 6272

Collection Date: 11/07/12 07:00

Matrix: Aqueous

Report Date: 11/16/12

DateReceived: 11/08/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/08/12 23:25 / jba5mg/LNDCarbonate as CO3 A2320 B

11/08/12 23:25 / jba5mg/L456Bicarbonate as HCO3 A2320 B

11/15/12 19:35 / sf1mg/L655Calcium E200.7

D 11/12/12 15:52 / wc10mg/L1180Chloride E300.0

11/15/12 19:35 / sf1mg/L213Magnesium E200.7

11/15/12 19:35 / sf1mg/L18Potassium E200.7

11/15/12 19:35 / sf1mg/L529Sodium E200.7

D 11/09/12 21:53 / ljl20mg/L1580Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 09:41 / ab1umhos/cm5850Conductivity @ 25 C A2510 B

H 11/09/12 09:41 / ab0.01s.u.7.05pH A4500-H B

11/09/12 14:00 / ab10mg/L4380Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/14/12 21:06 / cp0.001mg/LNDArsenic E200.8

11/14/12 21:06 / cp0.001mg/L0.036Molybdenum E200.8

11/14/12 21:06 / cp0.001mg/L0.023Selenium E200.8

11/14/12 21:06 / cp0.0003mg/L8.81Uranium E200.8

MAJOR IONS

11/08/12 23:25 / jba5mg/LNDCarbonate as CO3 A2320 B

11/08/12 23:25 / jba5mg/L456Bicarbonate as HCO3 A2320 B

11/15/12 19:35 / sf1mg/L655Calcium E200.7

D 11/12/12 15:52 / wc10mg/L1180Chloride E300.0

11/15/12 19:35 / sf1mg/L213Magnesium E200.7

11/15/12 19:35 / sf1mg/L18Potassium E200.7

11/15/12 19:35 / sf1mg/L529Sodium E200.7

D 11/09/12 21:53 / ljl20mg/L1580Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 09:41 / ab1umhos/cm5850Conductivity @ 25 C A2510 B

H 11/09/12 09:41 / ab0.01s.u.7.05pH A4500-H B

11/09/12 14:00 / ab10mg/L4380Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/14/12 21:06 / cp0.001mg/LNDArsenic E200.8

11/14/12 21:06 / cp0.001mg/L0.036Molybdenum E200.8

11/14/12 21:06 / cp0.001mg/L0.023Selenium E200.8

11/14/12 21:06 / cp0.0003mg/L8.81Uranium E200.8

MAJOR IONS

11/08/12 23:25 / jba5mg/LNDCarbonate as CO3 A2320 B

11/08/12 23:25 / jba5mg/L456Bicarbonate as HCO3 A2320 B

11/15/12 19:35 / sf1mg/L655Calcium E200.7

D 11/12/12 15:52 / wc10mg/L1180Chloride E300.0

11/15/12 19:35 / sf1mg/L213Magnesium E200.7

11/15/12 19:35 / sf1mg/L18Potassium E200.7

11/15/12 19:35 / sf1mg/L529Sodium E200.7

D 11/09/12 21:53 / ljl20mg/L1580Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 09:41 / ab1umhos/cm5850Conductivity @ 25 C A2510 B

H 11/09/12 09:41 / ab0.01s.u.7.05pH A4500-H B

11/09/12 14:00 / ab10mg/L4380Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/14/12 21:06 / cp0.001mg/LNDArsenic E200.8

11/14/12 21:06 / cp0.001mg/L0.036Molybdenum E200.8

11/14/12 21:06 / cp0.001mg/L0.023Selenium E200.8

11/14/12 21:06 / cp0.0003mg/L8.81Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110375-007

Client Sample ID: 6273

Collection Date: 11/07/12 07:45

Matrix: Aqueous

Report Date: 11/16/12

DateReceived: 11/08/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/08/12 23:33 / jba5mg/LNDCarbonate as CO3 A2320 B

11/08/12 23:33 / jba5mg/L471Bicarbonate as HCO3 A2320 B

11/15/12 19:39 / sf1mg/L654Calcium E200.7

D 11/12/12 16:09 / wc10mg/L1200Chloride E300.0

11/15/12 19:39 / sf1mg/L214Magnesium E200.7

11/15/12 19:39 / sf1mg/L18Potassium E200.7

11/15/12 19:39 / sf1mg/L537Sodium E200.7

D 11/09/12 22:09 / ljl20mg/L1540Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 09:44 / ab1umhos/cm5930Conductivity @ 25 C A2510 B

H 11/09/12 09:44 / ab0.01s.u.7.13pH A4500-H B

11/09/12 14:00 / ab10mg/L4310Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/14/12 22:48 / cp0.001mg/LNDArsenic E200.8

11/14/12 22:48 / cp0.001mg/L0.012Molybdenum E200.8

11/14/12 22:48 / cp0.001mg/L0.020Selenium E200.8

11/14/12 22:48 / cp0.0003mg/L8.55Uranium E200.8

MAJOR IONS

11/08/12 23:33 / jba5mg/LNDCarbonate as CO3 A2320 B

11/08/12 23:33 / jba5mg/L471Bicarbonate as HCO3 A2320 B

11/15/12 19:39 / sf1mg/L654Calcium E200.7

D 11/12/12 16:09 / wc10mg/L1200Chloride E300.0

11/15/12 19:39 / sf1mg/L214Magnesium E200.7

11/15/12 19:39 / sf1mg/L18Potassium E200.7

11/15/12 19:39 / sf1mg/L537Sodium E200.7

D 11/09/12 22:09 / ljl20mg/L1540Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 09:44 / ab1umhos/cm5930Conductivity @ 25 C A2510 B

H 11/09/12 09:44 / ab0.01s.u.7.13pH A4500-H B

11/09/12 14:00 / ab10mg/L4310Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/14/12 22:48 / cp0.001mg/LNDArsenic E200.8

11/14/12 22:48 / cp0.001mg/L0.012Molybdenum E200.8

11/14/12 22:48 / cp0.001mg/L0.020Selenium E200.8

11/14/12 22:48 / cp0.0003mg/L8.55Uranium E200.8

MAJOR IONS

11/08/12 23:33 / jba5mg/LNDCarbonate as CO3 A2320 B

11/08/12 23:33 / jba5mg/L471Bicarbonate as HCO3 A2320 B

11/15/12 19:39 / sf1mg/L654Calcium E200.7

D 11/12/12 16:09 / wc10mg/L1200Chloride E300.0

11/15/12 19:39 / sf1mg/L214Magnesium E200.7

11/15/12 19:39 / sf1mg/L18Potassium E200.7

11/15/12 19:39 / sf1mg/L537Sodium E200.7

D 11/09/12 22:09 / ljl20mg/L1540Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 09:44 / ab1umhos/cm5930Conductivity @ 25 C A2510 B

H 11/09/12 09:44 / ab0.01s.u.7.13pH A4500-H B

11/09/12 14:00 / ab10mg/L4310Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/14/12 22:48 / cp0.001mg/LNDArsenic E200.8

11/14/12 22:48 / cp0.001mg/L0.012Molybdenum E200.8

11/14/12 22:48 / cp0.001mg/L0.020Selenium E200.8

11/14/12 22:48 / cp0.0003mg/L8.55Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.

Page 9 of 42



LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110375-008

Client Sample ID: 6274

Collection Date: 11/07/12 09:15

Matrix: Aqueous

Report Date: 11/16/12

DateReceived: 11/08/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/08/12 23:41 / jba5mg/LNDCarbonate as CO3 A2320 B

11/08/12 23:41 / jba5mg/L243Bicarbonate as HCO3 A2320 B

11/15/12 19:43 / sf1mg/L115Calcium E200.7

D 11/09/12 22:24 / ljl2mg/L77Chloride E300.0

11/15/12 19:43 / sf1mg/L55Magnesium E200.7

11/15/12 19:43 / sf1mg/L16Potassium E200.7

11/15/12 19:43 / sf1mg/L442Sodium E200.7

D 11/09/12 22:24 / ljl8mg/L1290Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 09:50 / ab1umhos/cm2840Conductivity @ 25 C A2510 B

H 11/09/12 09:50 / ab0.01s.u.7.85pH A4500-H B

11/09/12 14:00 / ab10mg/L2170Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/14/12 22:52 / cp0.001mg/LNDArsenic E200.8

11/14/12 22:52 / cp0.001mg/L0.007Molybdenum E200.8

11/14/12 22:52 / cp0.001mg/LNDSelenium E200.8

11/14/12 22:52 / cp0.0003mg/L0.0043Uranium E200.8

MAJOR IONS

11/08/12 23:41 / jba5mg/LNDCarbonate as CO3 A2320 B

11/08/12 23:41 / jba5mg/L243Bicarbonate as HCO3 A2320 B

11/15/12 19:43 / sf1mg/L115Calcium E200.7

D 11/09/12 22:24 / ljl2mg/L77Chloride E300.0

11/15/12 19:43 / sf1mg/L55Magnesium E200.7

11/15/12 19:43 / sf1mg/L16Potassium E200.7

11/15/12 19:43 / sf1mg/L442Sodium E200.7

D 11/09/12 22:24 / ljl8mg/L1290Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 09:50 / ab1umhos/cm2840Conductivity @ 25 C A2510 B

H 11/09/12 09:50 / ab0.01s.u.7.85pH A4500-H B

11/09/12 14:00 / ab10mg/L2170Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/14/12 22:52 / cp0.001mg/LNDArsenic E200.8

11/14/12 22:52 / cp0.001mg/L0.007Molybdenum E200.8

11/14/12 22:52 / cp0.001mg/LNDSelenium E200.8

11/14/12 22:52 / cp0.0003mg/L0.0043Uranium E200.8

MAJOR IONS

11/08/12 23:41 / jba5mg/LNDCarbonate as CO3 A2320 B

11/08/12 23:41 / jba5mg/L243Bicarbonate as HCO3 A2320 B

11/15/12 19:43 / sf1mg/L115Calcium E200.7

D 11/09/12 22:24 / ljl2mg/L77Chloride E300.0

11/15/12 19:43 / sf1mg/L55Magnesium E200.7

11/15/12 19:43 / sf1mg/L16Potassium E200.7

11/15/12 19:43 / sf1mg/L442Sodium E200.7

D 11/09/12 22:24 / ljl8mg/L1290Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 09:50 / ab1umhos/cm2840Conductivity @ 25 C A2510 B

H 11/09/12 09:50 / ab0.01s.u.7.85pH A4500-H B

11/09/12 14:00 / ab10mg/L2170Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/14/12 22:52 / cp0.001mg/LNDArsenic E200.8

11/14/12 22:52 / cp0.001mg/L0.007Molybdenum E200.8

11/14/12 22:52 / cp0.001mg/LNDSelenium E200.8

11/14/12 22:52 / cp0.0003mg/L0.0043Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110375-009

Client Sample ID: 6275

Collection Date: 11/07/12 09:45

Matrix: Aqueous

Report Date: 11/16/12

DateReceived: 11/08/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/08/12 23:50 / jba5mg/LNDCarbonate as CO3 A2320 B

11/08/12 23:50 / jba5mg/L474Bicarbonate as HCO3 A2320 B

11/15/12 19:47 / sf1mg/L88Calcium E200.7

11/09/12 22:39 / ljl1mg/L113Chloride E300.0

11/15/12 19:47 / sf1mg/L21Magnesium E200.7

11/15/12 19:47 / sf1mg/L5Potassium E200.7

11/15/12 19:47 / sf1mg/L250Sodium E200.7

D 11/09/12 22:39 / ljl4mg/L247Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 09:53 / ab1umhos/cm1490Conductivity @ 25 C A2510 B

H 11/09/12 09:53 / ab0.01s.u.7.72pH A4500-H B

11/09/12 14:00 / ab10mg/L968Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/14/12 22:57 / cp0.001mg/L0.002Arsenic E200.8

11/14/12 22:57 / cp0.001mg/L0.119Molybdenum E200.8

11/14/12 22:57 / cp0.001mg/L0.004Selenium E200.8

11/14/12 22:57 / cp0.0003mg/L0.210Uranium E200.8

MAJOR IONS

11/08/12 23:50 / jba5mg/LNDCarbonate as CO3 A2320 B

11/08/12 23:50 / jba5mg/L474Bicarbonate as HCO3 A2320 B

11/15/12 19:47 / sf1mg/L88Calcium E200.7

11/09/12 22:39 / ljl1mg/L113Chloride E300.0

11/15/12 19:47 / sf1mg/L21Magnesium E200.7

11/15/12 19:47 / sf1mg/L5Potassium E200.7

11/15/12 19:47 / sf1mg/L250Sodium E200.7

D 11/09/12 22:39 / ljl4mg/L247Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 09:53 / ab1umhos/cm1490Conductivity @ 25 C A2510 B

H 11/09/12 09:53 / ab0.01s.u.7.72pH A4500-H B

11/09/12 14:00 / ab10mg/L968Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/14/12 22:57 / cp0.001mg/L0.002Arsenic E200.8

11/14/12 22:57 / cp0.001mg/L0.119Molybdenum E200.8

11/14/12 22:57 / cp0.001mg/L0.004Selenium E200.8

11/14/12 22:57 / cp0.0003mg/L0.210Uranium E200.8

MAJOR IONS

11/08/12 23:50 / jba5mg/LNDCarbonate as CO3 A2320 B

11/08/12 23:50 / jba5mg/L474Bicarbonate as HCO3 A2320 B

11/15/12 19:47 / sf1mg/L88Calcium E200.7

11/09/12 22:39 / ljl1mg/L113Chloride E300.0

11/15/12 19:47 / sf1mg/L21Magnesium E200.7

11/15/12 19:47 / sf1mg/L5Potassium E200.7

11/15/12 19:47 / sf1mg/L250Sodium E200.7

D 11/09/12 22:39 / ljl4mg/L247Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 09:53 / ab1umhos/cm1490Conductivity @ 25 C A2510 B

H 11/09/12 09:53 / ab0.01s.u.7.72pH A4500-H B

11/09/12 14:00 / ab10mg/L968Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/14/12 22:57 / cp0.001mg/L0.002Arsenic E200.8

11/14/12 22:57 / cp0.001mg/L0.119Molybdenum E200.8

11/14/12 22:57 / cp0.001mg/L0.004Selenium E200.8

11/14/12 22:57 / cp0.0003mg/L0.210Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110375-010

Client Sample ID: 6276

Collection Date: 11/07/12 11:30

Matrix: Aqueous

Report Date: 11/16/12

DateReceived: 11/08/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/08/12 23:58 / jba5mg/LNDCarbonate as CO3 A2320 B

11/08/12 23:58 / jba5mg/L467Bicarbonate as HCO3 A2320 B

11/15/12 19:51 / sf1mg/L676Calcium E200.7

D 11/12/12 16:27 / wc10mg/L1210Chloride E300.0

11/15/12 19:51 / sf1mg/L222Magnesium E200.7

11/15/12 19:51 / sf1mg/L18Potassium E200.7

11/15/12 19:51 / sf1mg/L515Sodium E200.7

D 11/09/12 23:26 / ljl20mg/L1500Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 09:56 / ab1umhos/cm5970Conductivity @ 25 C A2510 B

H 11/09/12 09:56 / ab0.01s.u.6.99pH A4500-H B

11/09/12 14:01 / ab10mg/L4440Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/14/12 23:01 / cp0.001mg/LNDArsenic E200.8

11/14/12 23:01 / cp0.001mg/L0.013Molybdenum E200.8

11/14/12 23:01 / cp0.001mg/L0.025Selenium E200.8

11/14/12 23:01 / cp0.0003mg/L9.66Uranium E200.8

MAJOR IONS

11/08/12 23:58 / jba5mg/LNDCarbonate as CO3 A2320 B

11/08/12 23:58 / jba5mg/L467Bicarbonate as HCO3 A2320 B

11/15/12 19:51 / sf1mg/L676Calcium E200.7

D 11/12/12 16:27 / wc10mg/L1210Chloride E300.0

11/15/12 19:51 / sf1mg/L222Magnesium E200.7

11/15/12 19:51 / sf1mg/L18Potassium E200.7

11/15/12 19:51 / sf1mg/L515Sodium E200.7

D 11/09/12 23:26 / ljl20mg/L1500Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 09:56 / ab1umhos/cm5970Conductivity @ 25 C A2510 B

H 11/09/12 09:56 / ab0.01s.u.6.99pH A4500-H B

11/09/12 14:01 / ab10mg/L4440Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/14/12 23:01 / cp0.001mg/LNDArsenic E200.8

11/14/12 23:01 / cp0.001mg/L0.013Molybdenum E200.8

11/14/12 23:01 / cp0.001mg/L0.025Selenium E200.8

11/14/12 23:01 / cp0.0003mg/L9.66Uranium E200.8

MAJOR IONS

11/08/12 23:58 / jba5mg/LNDCarbonate as CO3 A2320 B

11/08/12 23:58 / jba5mg/L467Bicarbonate as HCO3 A2320 B

11/15/12 19:51 / sf1mg/L676Calcium E200.7

D 11/12/12 16:27 / wc10mg/L1210Chloride E300.0

11/15/12 19:51 / sf1mg/L222Magnesium E200.7

11/15/12 19:51 / sf1mg/L18Potassium E200.7

11/15/12 19:51 / sf1mg/L515Sodium E200.7

D 11/09/12 23:26 / ljl20mg/L1500Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 09:56 / ab1umhos/cm5970Conductivity @ 25 C A2510 B

H 11/09/12 09:56 / ab0.01s.u.6.99pH A4500-H B

11/09/12 14:01 / ab10mg/L4440Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/14/12 23:01 / cp0.001mg/LNDArsenic E200.8

11/14/12 23:01 / cp0.001mg/L0.013Molybdenum E200.8

11/14/12 23:01 / cp0.001mg/L0.025Selenium E200.8

11/14/12 23:01 / cp0.0003mg/L9.66Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110375-011

Client Sample ID: 6285

Collection Date: 11/07/12 08:00

Matrix: Aqueous

Report Date: 11/16/12

DateReceived: 11/08/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/09/12 00:06 / jba5mg/LNDCarbonate as CO3 A2320 B

11/09/12 00:06 / jba5mg/L260Bicarbonate as HCO3 A2320 B

11/15/12 20:14 / sf1mg/L146Calcium E200.7

11/10/12 00:12 / ljl1mg/L126Chloride E300.0

11/15/12 20:14 / sf1mg/L38Magnesium E200.7

11/15/12 20:14 / sf1mg/L5Potassium E200.7

11/15/12 20:14 / sf1mg/L91Sodium E200.7

D 11/10/12 00:12 / ljl4mg/L204Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 09:58 / ab1umhos/cm1340Conductivity @ 25 C A2510 B

H 11/09/12 09:58 / ab0.01s.u.7.47pH A4500-H B

11/09/12 14:01 / ab10mg/L856Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/14/12 23:06 / cp0.001mg/L0.008Arsenic E200.8

11/14/12 23:06 / cp0.001mg/L0.006Molybdenum E200.8

11/14/12 23:06 / cp0.001mg/L0.012Selenium E200.8

11/14/12 23:06 / cp0.0003mg/L0.0248Uranium E200.8

MAJOR IONS

11/09/12 00:06 / jba5mg/LNDCarbonate as CO3 A2320 B

11/09/12 00:06 / jba5mg/L260Bicarbonate as HCO3 A2320 B

11/15/12 20:14 / sf1mg/L146Calcium E200.7

11/10/12 00:12 / ljl1mg/L126Chloride E300.0

11/15/12 20:14 / sf1mg/L38Magnesium E200.7

11/15/12 20:14 / sf1mg/L5Potassium E200.7

11/15/12 20:14 / sf1mg/L91Sodium E200.7

D 11/10/12 00:12 / ljl4mg/L204Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 09:58 / ab1umhos/cm1340Conductivity @ 25 C A2510 B

H 11/09/12 09:58 / ab0.01s.u.7.47pH A4500-H B

11/09/12 14:01 / ab10mg/L856Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/14/12 23:06 / cp0.001mg/L0.008Arsenic E200.8

11/14/12 23:06 / cp0.001mg/L0.006Molybdenum E200.8

11/14/12 23:06 / cp0.001mg/L0.012Selenium E200.8

11/14/12 23:06 / cp0.0003mg/L0.0248Uranium E200.8

MAJOR IONS

11/09/12 00:06 / jba5mg/LNDCarbonate as CO3 A2320 B

11/09/12 00:06 / jba5mg/L260Bicarbonate as HCO3 A2320 B

11/15/12 20:14 / sf1mg/L146Calcium E200.7

11/10/12 00:12 / ljl1mg/L126Chloride E300.0

11/15/12 20:14 / sf1mg/L38Magnesium E200.7

11/15/12 20:14 / sf1mg/L5Potassium E200.7

11/15/12 20:14 / sf1mg/L91Sodium E200.7

D 11/10/12 00:12 / ljl4mg/L204Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 09:58 / ab1umhos/cm1340Conductivity @ 25 C A2510 B

H 11/09/12 09:58 / ab0.01s.u.7.47pH A4500-H B

11/09/12 14:01 / ab10mg/L856Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/14/12 23:06 / cp0.001mg/L0.008Arsenic E200.8

11/14/12 23:06 / cp0.001mg/L0.006Molybdenum E200.8

11/14/12 23:06 / cp0.001mg/L0.012Selenium E200.8

11/14/12 23:06 / cp0.0003mg/L0.0248Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110375-012

Client Sample ID: 6286

Collection Date: 11/07/12 08:30

Matrix: Aqueous

Report Date: 11/16/12

DateReceived: 11/08/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/09/12 00:14 / jba5mg/LNDCarbonate as CO3 A2320 B

11/09/12 00:14 / jba5mg/L240Bicarbonate as HCO3 A2320 B

11/15/12 20:17 / sf1mg/L114Calcium E200.7

11/10/12 00:27 / ljl1mg/L83Chloride E300.0

11/15/12 20:17 / sf1mg/L31Magnesium E200.7

11/15/12 20:17 / sf1mg/L4Potassium E200.7

11/15/12 20:17 / sf1mg/L67Sodium E200.7

D 11/10/12 00:27 / ljl4mg/L183Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 10:01 / ab1umhos/cm1050Conductivity @ 25 C A2510 B

H 11/09/12 10:01 / ab0.01s.u.7.47pH A4500-H B

11/12/12 15:52 / ab10mg/L686Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/14/12 23:10 / cp0.001mg/L0.016Arsenic E200.8

11/14/12 23:10 / cp0.001mg/L0.004Molybdenum E200.8

11/14/12 23:10 / cp0.001mg/L0.011Selenium E200.8

11/14/12 23:10 / cp0.0003mg/L0.0155Uranium E200.8

MAJOR IONS

11/09/12 00:14 / jba5mg/LNDCarbonate as CO3 A2320 B

11/09/12 00:14 / jba5mg/L240Bicarbonate as HCO3 A2320 B

11/15/12 20:17 / sf1mg/L114Calcium E200.7

11/10/12 00:27 / ljl1mg/L83Chloride E300.0

11/15/12 20:17 / sf1mg/L31Magnesium E200.7

11/15/12 20:17 / sf1mg/L4Potassium E200.7

11/15/12 20:17 / sf1mg/L67Sodium E200.7

D 11/10/12 00:27 / ljl4mg/L183Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 10:01 / ab1umhos/cm1050Conductivity @ 25 C A2510 B

H 11/09/12 10:01 / ab0.01s.u.7.47pH A4500-H B

11/12/12 15:52 / ab10mg/L686Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/14/12 23:10 / cp0.001mg/L0.016Arsenic E200.8

11/14/12 23:10 / cp0.001mg/L0.004Molybdenum E200.8

11/14/12 23:10 / cp0.001mg/L0.011Selenium E200.8

11/14/12 23:10 / cp0.0003mg/L0.0155Uranium E200.8

MAJOR IONS

11/09/12 00:14 / jba5mg/LNDCarbonate as CO3 A2320 B

11/09/12 00:14 / jba5mg/L240Bicarbonate as HCO3 A2320 B

11/15/12 20:17 / sf1mg/L114Calcium E200.7

11/10/12 00:27 / ljl1mg/L83Chloride E300.0

11/15/12 20:17 / sf1mg/L31Magnesium E200.7

11/15/12 20:17 / sf1mg/L4Potassium E200.7

11/15/12 20:17 / sf1mg/L67Sodium E200.7

D 11/10/12 00:27 / ljl4mg/L183Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 10:01 / ab1umhos/cm1050Conductivity @ 25 C A2510 B

H 11/09/12 10:01 / ab0.01s.u.7.47pH A4500-H B

11/12/12 15:52 / ab10mg/L686Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/14/12 23:10 / cp0.001mg/L0.016Arsenic E200.8

11/14/12 23:10 / cp0.001mg/L0.004Molybdenum E200.8

11/14/12 23:10 / cp0.001mg/L0.011Selenium E200.8

11/14/12 23:10 / cp0.0003mg/L0.0155Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110375-013

Client Sample ID: 6287

Collection Date: 11/07/12 08:55

Matrix: Aqueous

Report Date: 11/16/12

DateReceived: 11/08/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/09/12 00:22 / jba5mg/LNDCarbonate as CO3 A2320 B

11/09/12 00:22 / jba5mg/L357Bicarbonate as HCO3 A2320 B

11/15/12 20:21 / sf1mg/L80Calcium E200.7

11/10/12 00:43 / ljl1mg/L11Chloride E300.0

11/15/12 20:21 / sf1mg/L58Magnesium E200.7

11/15/12 20:21 / sf1mg/L3Potassium E200.7

11/15/12 20:21 / sf1mg/L11Sodium E200.7

D 11/10/12 00:43 / ljl2mg/L150Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 10:04 / ab1umhos/cm783Conductivity @ 25 C A2510 B

H 11/09/12 10:04 / ab0.01s.u.7.51pH A4500-H B

11/12/12 15:52 / ab10mg/L504Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/14/12 23:15 / cp0.001mg/LNDArsenic E200.8

11/14/12 23:15 / cp0.001mg/LNDMolybdenum E200.8

11/14/12 23:15 / cp0.001mg/L0.006Selenium E200.8

11/14/12 23:15 / cp0.0003mg/L0.0029Uranium E200.8

MAJOR IONS

11/09/12 00:22 / jba5mg/LNDCarbonate as CO3 A2320 B

11/09/12 00:22 / jba5mg/L357Bicarbonate as HCO3 A2320 B

11/15/12 20:21 / sf1mg/L80Calcium E200.7

11/10/12 00:43 / ljl1mg/L11Chloride E300.0

11/15/12 20:21 / sf1mg/L58Magnesium E200.7

11/15/12 20:21 / sf1mg/L3Potassium E200.7

11/15/12 20:21 / sf1mg/L11Sodium E200.7

D 11/10/12 00:43 / ljl2mg/L150Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 10:04 / ab1umhos/cm783Conductivity @ 25 C A2510 B

H 11/09/12 10:04 / ab0.01s.u.7.51pH A4500-H B

11/12/12 15:52 / ab10mg/L504Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/14/12 23:15 / cp0.001mg/LNDArsenic E200.8

11/14/12 23:15 / cp0.001mg/LNDMolybdenum E200.8

11/14/12 23:15 / cp0.001mg/L0.006Selenium E200.8

11/14/12 23:15 / cp0.0003mg/L0.0029Uranium E200.8

MAJOR IONS

11/09/12 00:22 / jba5mg/LNDCarbonate as CO3 A2320 B

11/09/12 00:22 / jba5mg/L357Bicarbonate as HCO3 A2320 B

11/15/12 20:21 / sf1mg/L80Calcium E200.7

11/10/12 00:43 / ljl1mg/L11Chloride E300.0

11/15/12 20:21 / sf1mg/L58Magnesium E200.7

11/15/12 20:21 / sf1mg/L3Potassium E200.7

11/15/12 20:21 / sf1mg/L11Sodium E200.7

D 11/10/12 00:43 / ljl2mg/L150Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 10:04 / ab1umhos/cm783Conductivity @ 25 C A2510 B

H 11/09/12 10:04 / ab0.01s.u.7.51pH A4500-H B

11/12/12 15:52 / ab10mg/L504Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/14/12 23:15 / cp0.001mg/LNDArsenic E200.8

11/14/12 23:15 / cp0.001mg/LNDMolybdenum E200.8

11/14/12 23:15 / cp0.001mg/L0.006Selenium E200.8

11/14/12 23:15 / cp0.0003mg/L0.0029Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110375-014

Client Sample ID: 6288

Collection Date: 11/07/12 09:20

Matrix: Aqueous

Report Date: 11/16/12

DateReceived: 11/08/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/09/12 00:52 / jba5mg/LNDCarbonate as CO3 A2320 B

11/09/12 00:52 / jba5mg/L356Bicarbonate as HCO3 A2320 B

11/15/12 20:25 / sf1mg/L80Calcium E200.7

11/10/12 00:58 / ljl1mg/L11Chloride E300.0

11/15/12 20:25 / sf1mg/L58Magnesium E200.7

11/15/12 20:25 / sf1mg/L3Potassium E200.7

11/15/12 20:25 / sf1mg/L11Sodium E200.7

D 11/10/12 00:58 / ljl2mg/L150Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 10:06 / ab1umhos/cm787Conductivity @ 25 C A2510 B

H 11/09/12 10:06 / ab0.01s.u.7.52pH A4500-H B

11/12/12 15:52 / ab10mg/L505Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/14/12 23:19 / cp0.001mg/LNDArsenic E200.8

11/14/12 23:19 / cp0.001mg/LNDMolybdenum E200.8

11/14/12 23:19 / cp0.001mg/L0.006Selenium E200.8

11/14/12 23:19 / cp0.0003mg/L0.0058Uranium E200.8

MAJOR IONS

11/09/12 00:52 / jba5mg/LNDCarbonate as CO3 A2320 B

11/09/12 00:52 / jba5mg/L356Bicarbonate as HCO3 A2320 B

11/15/12 20:25 / sf1mg/L80Calcium E200.7

11/10/12 00:58 / ljl1mg/L11Chloride E300.0

11/15/12 20:25 / sf1mg/L58Magnesium E200.7

11/15/12 20:25 / sf1mg/L3Potassium E200.7

11/15/12 20:25 / sf1mg/L11Sodium E200.7

D 11/10/12 00:58 / ljl2mg/L150Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 10:06 / ab1umhos/cm787Conductivity @ 25 C A2510 B

H 11/09/12 10:06 / ab0.01s.u.7.52pH A4500-H B

11/12/12 15:52 / ab10mg/L505Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/14/12 23:19 / cp0.001mg/LNDArsenic E200.8

11/14/12 23:19 / cp0.001mg/LNDMolybdenum E200.8

11/14/12 23:19 / cp0.001mg/L0.006Selenium E200.8

11/14/12 23:19 / cp0.0003mg/L0.0058Uranium E200.8

MAJOR IONS

11/09/12 00:52 / jba5mg/LNDCarbonate as CO3 A2320 B

11/09/12 00:52 / jba5mg/L356Bicarbonate as HCO3 A2320 B

11/15/12 20:25 / sf1mg/L80Calcium E200.7

11/10/12 00:58 / ljl1mg/L11Chloride E300.0

11/15/12 20:25 / sf1mg/L58Magnesium E200.7

11/15/12 20:25 / sf1mg/L3Potassium E200.7

11/15/12 20:25 / sf1mg/L11Sodium E200.7

D 11/10/12 00:58 / ljl2mg/L150Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 10:06 / ab1umhos/cm787Conductivity @ 25 C A2510 B

H 11/09/12 10:06 / ab0.01s.u.7.52pH A4500-H B

11/12/12 15:52 / ab10mg/L505Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/14/12 23:19 / cp0.001mg/LNDArsenic E200.8

11/14/12 23:19 / cp0.001mg/LNDMolybdenum E200.8

11/14/12 23:19 / cp0.001mg/L0.006Selenium E200.8

11/14/12 23:19 / cp0.0003mg/L0.0058Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110375-015

Client Sample ID: 6289

Collection Date: 11/07/12 10:00

Matrix: Aqueous

Report Date: 11/16/12

DateReceived: 11/08/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/09/12 01:08 / jba5mg/LNDCarbonate as CO3 A2320 B

11/09/12 01:08 / jba5mg/L356Bicarbonate as HCO3 A2320 B

11/15/12 20:28 / sf1mg/L78Calcium E200.7

11/10/12 01:14 / ljl1mg/L11Chloride E300.0

11/15/12 20:28 / sf1mg/L58Magnesium E200.7

11/15/12 20:28 / sf1mg/L3Potassium E200.7

11/15/12 20:28 / sf1mg/L11Sodium E200.7

D 11/10/12 01:14 / ljl2mg/L149Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 10:09 / ab1umhos/cm780Conductivity @ 25 C A2510 B

H 11/09/12 10:09 / ab0.01s.u.7.54pH A4500-H B

11/12/12 15:52 / ab10mg/L505Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/14/12 23:23 / cp0.001mg/LNDArsenic E200.8

11/14/12 23:23 / cp0.001mg/LNDMolybdenum E200.8

11/14/12 23:23 / cp0.001mg/L0.007Selenium E200.8

11/14/12 23:23 / cp0.0003mg/L0.0038Uranium E200.8

MAJOR IONS

11/09/12 01:08 / jba5mg/LNDCarbonate as CO3 A2320 B

11/09/12 01:08 / jba5mg/L356Bicarbonate as HCO3 A2320 B

11/15/12 20:28 / sf1mg/L78Calcium E200.7

11/10/12 01:14 / ljl1mg/L11Chloride E300.0

11/15/12 20:28 / sf1mg/L58Magnesium E200.7

11/15/12 20:28 / sf1mg/L3Potassium E200.7

11/15/12 20:28 / sf1mg/L11Sodium E200.7

D 11/10/12 01:14 / ljl2mg/L149Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 10:09 / ab1umhos/cm780Conductivity @ 25 C A2510 B

H 11/09/12 10:09 / ab0.01s.u.7.54pH A4500-H B

11/12/12 15:52 / ab10mg/L505Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/14/12 23:23 / cp0.001mg/LNDArsenic E200.8

11/14/12 23:23 / cp0.001mg/LNDMolybdenum E200.8

11/14/12 23:23 / cp0.001mg/L0.007Selenium E200.8

11/14/12 23:23 / cp0.0003mg/L0.0038Uranium E200.8

MAJOR IONS

11/09/12 01:08 / jba5mg/LNDCarbonate as CO3 A2320 B

11/09/12 01:08 / jba5mg/L356Bicarbonate as HCO3 A2320 B

11/15/12 20:28 / sf1mg/L78Calcium E200.7

11/10/12 01:14 / ljl1mg/L11Chloride E300.0

11/15/12 20:28 / sf1mg/L58Magnesium E200.7

11/15/12 20:28 / sf1mg/L3Potassium E200.7

11/15/12 20:28 / sf1mg/L11Sodium E200.7

D 11/10/12 01:14 / ljl2mg/L149Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 10:09 / ab1umhos/cm780Conductivity @ 25 C A2510 B

H 11/09/12 10:09 / ab0.01s.u.7.54pH A4500-H B

11/12/12 15:52 / ab10mg/L505Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/14/12 23:23 / cp0.001mg/LNDArsenic E200.8

11/14/12 23:23 / cp0.001mg/LNDMolybdenum E200.8

11/14/12 23:23 / cp0.001mg/L0.007Selenium E200.8

11/14/12 23:23 / cp0.0003mg/L0.0038Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110375-016

Client Sample ID: 6255

Collection Date: 11/06/12 07:45

Matrix: Aqueous

Report Date: 11/16/12

DateReceived: 11/08/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/09/12 01:25 / jba5mg/LNDCarbonate as CO3 A2320 B

11/09/12 01:25 / jba5mg/L344Bicarbonate as HCO3 A2320 B

11/15/12 20:32 / sf1mg/L14Calcium E200.7

11/10/12 01:29 / ljl1mg/L39Chloride E300.0

11/15/12 20:32 / sf1mg/L5Magnesium E200.7

11/15/12 20:32 / sf1mg/L4Potassium E200.7

11/15/12 20:32 / sf1mg/L159Sodium E200.7

D 11/10/12 01:29 / ljl2mg/L64Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 10:12 / ab1umhos/cm749Conductivity @ 25 C A2510 B

H 11/09/12 10:12 / ab0.01s.u.8.10pH A4500-H B

11/12/12 15:52 / ab10mg/L459Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/14/12 23:46 / cp0.001mg/L0.005Arsenic E200.8

11/14/12 23:46 / cp0.001mg/L0.017Molybdenum E200.8

11/14/12 23:46 / cp0.001mg/LNDSelenium E200.8

11/14/12 23:46 / cp0.0003mg/L0.0814Uranium E200.8

MAJOR IONS

11/09/12 01:25 / jba5mg/LNDCarbonate as CO3 A2320 B

11/09/12 01:25 / jba5mg/L344Bicarbonate as HCO3 A2320 B

11/15/12 20:32 / sf1mg/L14Calcium E200.7

11/10/12 01:29 / ljl1mg/L39Chloride E300.0

11/15/12 20:32 / sf1mg/L5Magnesium E200.7

11/15/12 20:32 / sf1mg/L4Potassium E200.7

11/15/12 20:32 / sf1mg/L159Sodium E200.7

D 11/10/12 01:29 / ljl2mg/L64Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 10:12 / ab1umhos/cm749Conductivity @ 25 C A2510 B

H 11/09/12 10:12 / ab0.01s.u.8.10pH A4500-H B

11/12/12 15:52 / ab10mg/L459Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/14/12 23:46 / cp0.001mg/L0.005Arsenic E200.8

11/14/12 23:46 / cp0.001mg/L0.017Molybdenum E200.8

11/14/12 23:46 / cp0.001mg/LNDSelenium E200.8

11/14/12 23:46 / cp0.0003mg/L0.0814Uranium E200.8

MAJOR IONS

11/09/12 01:25 / jba5mg/LNDCarbonate as CO3 A2320 B

11/09/12 01:25 / jba5mg/L344Bicarbonate as HCO3 A2320 B

11/15/12 20:32 / sf1mg/L14Calcium E200.7

11/10/12 01:29 / ljl1mg/L39Chloride E300.0

11/15/12 20:32 / sf1mg/L5Magnesium E200.7

11/15/12 20:32 / sf1mg/L4Potassium E200.7

11/15/12 20:32 / sf1mg/L159Sodium E200.7

D 11/10/12 01:29 / ljl2mg/L64Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 10:12 / ab1umhos/cm749Conductivity @ 25 C A2510 B

H 11/09/12 10:12 / ab0.01s.u.8.10pH A4500-H B

11/12/12 15:52 / ab10mg/L459Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/14/12 23:46 / cp0.001mg/L0.005Arsenic E200.8

11/14/12 23:46 / cp0.001mg/L0.017Molybdenum E200.8

11/14/12 23:46 / cp0.001mg/LNDSelenium E200.8

11/14/12 23:46 / cp0.0003mg/L0.0814Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110375-017

Client Sample ID: 6256

Collection Date: 11/06/12 08:45

Matrix: Aqueous

Report Date: 11/16/12

DateReceived: 11/08/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/09/12 01:34 / jba5mg/LNDCarbonate as CO3 A2320 B

11/09/12 01:34 / jba5mg/L355Bicarbonate as HCO3 A2320 B

11/15/12 20:36 / sf1mg/L13Calcium E200.7

11/10/12 01:44 / ljl1mg/L36Chloride E300.0

11/15/12 20:36 / sf1mg/L5Magnesium E200.7

11/15/12 20:36 / sf1mg/L4Potassium E200.7

11/15/12 20:36 / sf1mg/L159Sodium E200.7

D 11/10/12 01:44 / ljl2mg/L60Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 10:14 / ab1umhos/cm740Conductivity @ 25 C A2510 B

H 11/09/12 10:14 / ab0.01s.u.8.13pH A4500-H B

11/12/12 15:53 / ab10mg/L460Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/15/12 00:04 / cp0.001mg/L0.004Arsenic E200.8

11/15/12 00:04 / cp0.001mg/L0.010Molybdenum E200.8

11/15/12 00:04 / cp0.001mg/LNDSelenium E200.8

11/15/12 00:04 / cp0.0003mg/L0.0416Uranium E200.8

MAJOR IONS

11/09/12 01:34 / jba5mg/LNDCarbonate as CO3 A2320 B

11/09/12 01:34 / jba5mg/L355Bicarbonate as HCO3 A2320 B

11/15/12 20:36 / sf1mg/L13Calcium E200.7

11/10/12 01:44 / ljl1mg/L36Chloride E300.0

11/15/12 20:36 / sf1mg/L5Magnesium E200.7

11/15/12 20:36 / sf1mg/L4Potassium E200.7

11/15/12 20:36 / sf1mg/L159Sodium E200.7

D 11/10/12 01:44 / ljl2mg/L60Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 10:14 / ab1umhos/cm740Conductivity @ 25 C A2510 B

H 11/09/12 10:14 / ab0.01s.u.8.13pH A4500-H B

11/12/12 15:53 / ab10mg/L460Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/15/12 00:04 / cp0.001mg/L0.004Arsenic E200.8

11/15/12 00:04 / cp0.001mg/L0.010Molybdenum E200.8

11/15/12 00:04 / cp0.001mg/LNDSelenium E200.8

11/15/12 00:04 / cp0.0003mg/L0.0416Uranium E200.8

MAJOR IONS

11/09/12 01:34 / jba5mg/LNDCarbonate as CO3 A2320 B

11/09/12 01:34 / jba5mg/L355Bicarbonate as HCO3 A2320 B

11/15/12 20:36 / sf1mg/L13Calcium E200.7

11/10/12 01:44 / ljl1mg/L36Chloride E300.0

11/15/12 20:36 / sf1mg/L5Magnesium E200.7

11/15/12 20:36 / sf1mg/L4Potassium E200.7

11/15/12 20:36 / sf1mg/L159Sodium E200.7

D 11/10/12 01:44 / ljl2mg/L60Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 10:14 / ab1umhos/cm740Conductivity @ 25 C A2510 B

H 11/09/12 10:14 / ab0.01s.u.8.13pH A4500-H B

11/12/12 15:53 / ab10mg/L460Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/15/12 00:04 / cp0.001mg/L0.004Arsenic E200.8

11/15/12 00:04 / cp0.001mg/L0.010Molybdenum E200.8

11/15/12 00:04 / cp0.001mg/LNDSelenium E200.8

11/15/12 00:04 / cp0.0003mg/L0.0416Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110375-018

Client Sample ID: 6257

Collection Date: 11/06/12 08:55

Matrix: Aqueous

Report Date: 11/16/12

DateReceived: 11/08/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/09/12 01:42 / jba5mg/LNDCarbonate as CO3 A2320 B

11/09/12 01:42 / jba5mg/L344Bicarbonate as HCO3 A2320 B

11/15/12 20:39 / sf1mg/L13Calcium E200.7

11/10/12 02:00 / ljl1mg/L36Chloride E300.0

11/15/12 20:39 / sf1mg/L5Magnesium E200.7

11/15/12 20:39 / sf1mg/L4Potassium E200.7

11/15/12 20:39 / sf1mg/L159Sodium E200.7

D 11/10/12 02:00 / ljl2mg/L60Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 10:29 / ab1umhos/cm739Conductivity @ 25 C A2510 B

H 11/09/12 10:29 / ab0.01s.u.8.11pH A4500-H B

11/12/12 15:53 / ab10mg/L455Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/15/12 00:08 / cp0.001mg/L0.004Arsenic E200.8

11/15/12 00:08 / cp0.001mg/L0.011Molybdenum E200.8

11/15/12 00:08 / cp0.001mg/LNDSelenium E200.8

11/15/12 00:08 / cp0.0003mg/L0.0416Uranium E200.8

MAJOR IONS

11/09/12 01:42 / jba5mg/LNDCarbonate as CO3 A2320 B

11/09/12 01:42 / jba5mg/L344Bicarbonate as HCO3 A2320 B

11/15/12 20:39 / sf1mg/L13Calcium E200.7

11/10/12 02:00 / ljl1mg/L36Chloride E300.0

11/15/12 20:39 / sf1mg/L5Magnesium E200.7

11/15/12 20:39 / sf1mg/L4Potassium E200.7

11/15/12 20:39 / sf1mg/L159Sodium E200.7

D 11/10/12 02:00 / ljl2mg/L60Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 10:29 / ab1umhos/cm739Conductivity @ 25 C A2510 B

H 11/09/12 10:29 / ab0.01s.u.8.11pH A4500-H B

11/12/12 15:53 / ab10mg/L455Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/15/12 00:08 / cp0.001mg/L0.004Arsenic E200.8

11/15/12 00:08 / cp0.001mg/L0.011Molybdenum E200.8

11/15/12 00:08 / cp0.001mg/LNDSelenium E200.8

11/15/12 00:08 / cp0.0003mg/L0.0416Uranium E200.8

MAJOR IONS

11/09/12 01:42 / jba5mg/LNDCarbonate as CO3 A2320 B

11/09/12 01:42 / jba5mg/L344Bicarbonate as HCO3 A2320 B

11/15/12 20:39 / sf1mg/L13Calcium E200.7

11/10/12 02:00 / ljl1mg/L36Chloride E300.0

11/15/12 20:39 / sf1mg/L5Magnesium E200.7

11/15/12 20:39 / sf1mg/L4Potassium E200.7

11/15/12 20:39 / sf1mg/L159Sodium E200.7

D 11/10/12 02:00 / ljl2mg/L60Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 10:29 / ab1umhos/cm739Conductivity @ 25 C A2510 B

H 11/09/12 10:29 / ab0.01s.u.8.11pH A4500-H B

11/12/12 15:53 / ab10mg/L455Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/15/12 00:08 / cp0.001mg/L0.004Arsenic E200.8

11/15/12 00:08 / cp0.001mg/L0.011Molybdenum E200.8

11/15/12 00:08 / cp0.001mg/LNDSelenium E200.8

11/15/12 00:08 / cp0.0003mg/L0.0416Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110375-019

Client Sample ID: 6258

Collection Date: 11/06/12 10:15

Matrix: Aqueous

Report Date: 11/16/12

DateReceived: 11/08/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/09/12 01:53 / jba5mg/L56Carbonate as CO3 A2320 B

11/09/12 01:53 / jba5mg/L1080Bicarbonate as HCO3 A2320 B

11/15/12 20:43 / sf1mg/L15Calcium E200.7

D 11/10/12 02:15 / ljl4mg/L270Chloride E300.0

11/15/12 20:43 / sf1mg/L9Magnesium E200.7

11/15/12 20:43 / sf1mg/L4Potassium E200.7

11/15/12 20:43 / sf1mg/L599Sodium E200.7

D 11/10/12 02:15 / ljl20mg/L1230Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 10:32 / ab1umhos/cm4470Conductivity @ 25 C A2510 B

H 11/09/12 10:32 / ab0.01s.u.8.69pH A4500-H B

11/12/12 15:53 / ab10mg/L3150Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/15/12 00:13 / cp0.001mg/L0.028Arsenic E200.8

11/15/12 00:13 / cp0.001mg/L2.25Molybdenum E200.8

11/15/12 00:13 / cp0.001mg/L0.015Selenium E200.8

11/15/12 00:13 / cp0.0003mg/L11.4Uranium E200.8

MAJOR IONS

11/09/12 01:53 / jba5mg/L56Carbonate as CO3 A2320 B

11/09/12 01:53 / jba5mg/L1080Bicarbonate as HCO3 A2320 B

11/15/12 20:43 / sf1mg/L15Calcium E200.7

D 11/10/12 02:15 / ljl4mg/L270Chloride E300.0

11/15/12 20:43 / sf1mg/L9Magnesium E200.7

11/15/12 20:43 / sf1mg/L4Potassium E200.7

11/15/12 20:43 / sf1mg/L599Sodium E200.7

D 11/10/12 02:15 / ljl20mg/L1230Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 10:32 / ab1umhos/cm4470Conductivity @ 25 C A2510 B

H 11/09/12 10:32 / ab0.01s.u.8.69pH A4500-H B

11/12/12 15:53 / ab10mg/L3150Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/15/12 00:13 / cp0.001mg/L0.028Arsenic E200.8

11/15/12 00:13 / cp0.001mg/L2.25Molybdenum E200.8

11/15/12 00:13 / cp0.001mg/L0.015Selenium E200.8

11/15/12 00:13 / cp0.0003mg/L11.4Uranium E200.8

MAJOR IONS

11/09/12 01:53 / jba5mg/L56Carbonate as CO3 A2320 B

11/09/12 01:53 / jba5mg/L1080Bicarbonate as HCO3 A2320 B

11/15/12 20:43 / sf1mg/L15Calcium E200.7

D 11/10/12 02:15 / ljl4mg/L270Chloride E300.0

11/15/12 20:43 / sf1mg/L9Magnesium E200.7

11/15/12 20:43 / sf1mg/L4Potassium E200.7

11/15/12 20:43 / sf1mg/L599Sodium E200.7

D 11/10/12 02:15 / ljl20mg/L1230Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 10:32 / ab1umhos/cm4470Conductivity @ 25 C A2510 B

H 11/09/12 10:32 / ab0.01s.u.8.69pH A4500-H B

11/12/12 15:53 / ab10mg/L3150Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/15/12 00:13 / cp0.001mg/L0.028Arsenic E200.8

11/15/12 00:13 / cp0.001mg/L2.25Molybdenum E200.8

11/15/12 00:13 / cp0.001mg/L0.015Selenium E200.8

11/15/12 00:13 / cp0.0003mg/L11.4Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110375-020

Client Sample ID: 6259

Collection Date: 11/06/12 11:15

Matrix: Aqueous

Report Date: 11/16/12

DateReceived: 11/08/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/09/12 02:08 / jba5mg/LNDCarbonate as CO3 A2320 B

11/09/12 02:08 / jba5mg/L2900Bicarbonate as HCO3 A2320 B

11/15/12 21:31 / sf1mg/L445Calcium E200.7

D 11/10/12 03:02 / ljl20mg/L1060Chloride E300.0

11/15/12 21:31 / sf1mg/L156Magnesium E200.7

11/15/12 21:31 / sf1mg/L12Potassium E200.7

D 11/15/12 21:31 / sf4mg/L4120Sodium E200.7

D 11/10/12 03:02 / ljl80mg/L6680Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 10:34 / ab1umhos/cm16100Conductivity @ 25 C A2510 B

H 11/09/12 10:34 / ab0.01s.u.7.31pH A4500-H B

11/12/12 15:54 / ab10mg/L14100Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/15/12 00:17 / cp0.001mg/L0.004Arsenic E200.8

11/15/12 00:17 / cp0.001mg/L27.5Molybdenum E200.8

11/15/12 00:17 / cp0.001mg/L0.080Selenium E200.8

11/15/12 00:17 / cp0.0003mg/L76.3Uranium E200.8

MAJOR IONS

11/09/12 02:08 / jba5mg/LNDCarbonate as CO3 A2320 B

11/09/12 02:08 / jba5mg/L2900Bicarbonate as HCO3 A2320 B

11/15/12 21:31 / sf1mg/L445Calcium E200.7

D 11/10/12 03:02 / ljl20mg/L1060Chloride E300.0

11/15/12 21:31 / sf1mg/L156Magnesium E200.7

11/15/12 21:31 / sf1mg/L12Potassium E200.7

D 11/15/12 21:31 / sf4mg/L4120Sodium E200.7

D 11/10/12 03:02 / ljl80mg/L6680Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 10:34 / ab1umhos/cm16100Conductivity @ 25 C A2510 B

H 11/09/12 10:34 / ab0.01s.u.7.31pH A4500-H B

11/12/12 15:54 / ab10mg/L14100Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/15/12 00:17 / cp0.001mg/L0.004Arsenic E200.8

11/15/12 00:17 / cp0.001mg/L27.5Molybdenum E200.8

11/15/12 00:17 / cp0.001mg/L0.080Selenium E200.8

11/15/12 00:17 / cp0.0003mg/L76.3Uranium E200.8

MAJOR IONS

11/09/12 02:08 / jba5mg/LNDCarbonate as CO3 A2320 B

11/09/12 02:08 / jba5mg/L2900Bicarbonate as HCO3 A2320 B

11/15/12 21:31 / sf1mg/L445Calcium E200.7

D 11/10/12 03:02 / ljl20mg/L1060Chloride E300.0

11/15/12 21:31 / sf1mg/L156Magnesium E200.7

11/15/12 21:31 / sf1mg/L12Potassium E200.7

D 11/15/12 21:31 / sf4mg/L4120Sodium E200.7

D 11/10/12 03:02 / ljl80mg/L6680Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 10:34 / ab1umhos/cm16100Conductivity @ 25 C A2510 B

H 11/09/12 10:34 / ab0.01s.u.7.31pH A4500-H B

11/12/12 15:54 / ab10mg/L14100Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/15/12 00:17 / cp0.001mg/L0.004Arsenic E200.8

11/15/12 00:17 / cp0.001mg/L27.5Molybdenum E200.8

11/15/12 00:17 / cp0.001mg/L0.080Selenium E200.8

11/15/12 00:17 / cp0.0003mg/L76.3Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110375-021

Client Sample ID: 6260

Collection Date: 11/06/12 11:40

Matrix: Aqueous

Report Date: 11/16/12

DateReceived: 11/08/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/09/12 02:23 / jba5mg/LNDCarbonate as CO3 A2320 B

11/09/12 02:23 / jba5mg/L2870Bicarbonate as HCO3 A2320 B

11/15/12 21:34 / sf1mg/L441Calcium E200.7

D 11/10/12 03:48 / ljl20mg/L1050Chloride E300.0

11/15/12 21:34 / sf1mg/L155Magnesium E200.7

11/15/12 21:34 / sf1mg/L12Potassium E200.7

D 11/15/12 21:34 / sf4mg/L4120Sodium E200.7

D 11/10/12 03:48 / ljl80mg/L6710Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 10:37 / ab1umhos/cm16100Conductivity @ 25 C A2510 B

H 11/09/12 10:37 / ab0.01s.u.7.30pH A4500-H B

11/12/12 15:54 / ab10mg/L13700Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/15/12 00:22 / cp0.001mg/L0.004Arsenic E200.8

11/15/12 00:22 / cp0.001mg/L28.0Molybdenum E200.8

11/15/12 00:22 / cp0.001mg/L0.082Selenium E200.8

11/15/12 00:22 / cp0.0003mg/L78.0Uranium E200.8

MAJOR IONS

11/09/12 02:23 / jba5mg/LNDCarbonate as CO3 A2320 B

11/09/12 02:23 / jba5mg/L2870Bicarbonate as HCO3 A2320 B

11/15/12 21:34 / sf1mg/L441Calcium E200.7

D 11/10/12 03:48 / ljl20mg/L1050Chloride E300.0

11/15/12 21:34 / sf1mg/L155Magnesium E200.7

11/15/12 21:34 / sf1mg/L12Potassium E200.7

D 11/15/12 21:34 / sf4mg/L4120Sodium E200.7

D 11/10/12 03:48 / ljl80mg/L6710Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 10:37 / ab1umhos/cm16100Conductivity @ 25 C A2510 B

H 11/09/12 10:37 / ab0.01s.u.7.30pH A4500-H B

11/12/12 15:54 / ab10mg/L13700Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/15/12 00:22 / cp0.001mg/L0.004Arsenic E200.8

11/15/12 00:22 / cp0.001mg/L28.0Molybdenum E200.8

11/15/12 00:22 / cp0.001mg/L0.082Selenium E200.8

11/15/12 00:22 / cp0.0003mg/L78.0Uranium E200.8

MAJOR IONS

11/09/12 02:23 / jba5mg/LNDCarbonate as CO3 A2320 B

11/09/12 02:23 / jba5mg/L2870Bicarbonate as HCO3 A2320 B

11/15/12 21:34 / sf1mg/L441Calcium E200.7

D 11/10/12 03:48 / ljl20mg/L1050Chloride E300.0

11/15/12 21:34 / sf1mg/L155Magnesium E200.7

11/15/12 21:34 / sf1mg/L12Potassium E200.7

D 11/15/12 21:34 / sf4mg/L4120Sodium E200.7

D 11/10/12 03:48 / ljl80mg/L6710Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 10:37 / ab1umhos/cm16100Conductivity @ 25 C A2510 B

H 11/09/12 10:37 / ab0.01s.u.7.30pH A4500-H B

11/12/12 15:54 / ab10mg/L13700Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/15/12 00:22 / cp0.001mg/L0.004Arsenic E200.8

11/15/12 00:22 / cp0.001mg/L28.0Molybdenum E200.8

11/15/12 00:22 / cp0.001mg/L0.082Selenium E200.8

11/15/12 00:22 / cp0.0003mg/L78.0Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110375-022

Client Sample ID: 6281

Collection Date: 11/06/12 11:50

Matrix: Aqueous

Report Date: 11/16/12

DateReceived: 11/08/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/09/12 02:37 / jba5mg/LNDCarbonate as CO3 A2320 B

11/09/12 02:37 / jba5mg/L2870Bicarbonate as HCO3 A2320 B

11/15/12 21:38 / sf1mg/L442Calcium E200.7

D 11/10/12 04:03 / ljl20mg/L1060Chloride E300.0

11/15/12 21:38 / sf1mg/L156Magnesium E200.7

11/15/12 21:38 / sf1mg/L12Potassium E200.7

D 11/15/12 21:38 / sf4mg/L4110Sodium E200.7

D 11/10/12 04:03 / ljl80mg/L6790Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 10:40 / ab1umhos/cm16100Conductivity @ 25 C A2510 B

H 11/09/12 10:40 / ab0.01s.u.7.31pH A4500-H B

11/12/12 15:54 / ab10mg/L13100Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/15/12 00:44 / cp0.001mg/L0.003Arsenic E200.8

11/15/12 00:44 / cp0.001mg/L28.1Molybdenum E200.8

11/15/12 00:44 / cp0.001mg/L0.079Selenium E200.8

11/15/12 00:44 / cp0.0003mg/L76.3Uranium E200.8

MAJOR IONS

11/09/12 02:37 / jba5mg/LNDCarbonate as CO3 A2320 B

11/09/12 02:37 / jba5mg/L2870Bicarbonate as HCO3 A2320 B

11/15/12 21:38 / sf1mg/L442Calcium E200.7

D 11/10/12 04:03 / ljl20mg/L1060Chloride E300.0

11/15/12 21:38 / sf1mg/L156Magnesium E200.7

11/15/12 21:38 / sf1mg/L12Potassium E200.7

D 11/15/12 21:38 / sf4mg/L4110Sodium E200.7

D 11/10/12 04:03 / ljl80mg/L6790Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 10:40 / ab1umhos/cm16100Conductivity @ 25 C A2510 B

H 11/09/12 10:40 / ab0.01s.u.7.31pH A4500-H B

11/12/12 15:54 / ab10mg/L13100Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/15/12 00:44 / cp0.001mg/L0.003Arsenic E200.8

11/15/12 00:44 / cp0.001mg/L28.1Molybdenum E200.8

11/15/12 00:44 / cp0.001mg/L0.079Selenium E200.8

11/15/12 00:44 / cp0.0003mg/L76.3Uranium E200.8

MAJOR IONS

11/09/12 02:37 / jba5mg/LNDCarbonate as CO3 A2320 B

11/09/12 02:37 / jba5mg/L2870Bicarbonate as HCO3 A2320 B

11/15/12 21:38 / sf1mg/L442Calcium E200.7

D 11/10/12 04:03 / ljl20mg/L1060Chloride E300.0

11/15/12 21:38 / sf1mg/L156Magnesium E200.7

11/15/12 21:38 / sf1mg/L12Potassium E200.7

D 11/15/12 21:38 / sf4mg/L4110Sodium E200.7

D 11/10/12 04:03 / ljl80mg/L6790Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 10:40 / ab1umhos/cm16100Conductivity @ 25 C A2510 B

H 11/09/12 10:40 / ab0.01s.u.7.31pH A4500-H B

11/12/12 15:54 / ab10mg/L13100Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/15/12 00:44 / cp0.001mg/L0.003Arsenic E200.8

11/15/12 00:44 / cp0.001mg/L28.1Molybdenum E200.8

11/15/12 00:44 / cp0.001mg/L0.079Selenium E200.8

11/15/12 00:44 / cp0.0003mg/L76.3Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110375-023

Client Sample ID: 6282

Collection Date: 11/06/12 12:15

Matrix: Aqueous

Report Date: 11/16/12

DateReceived: 11/08/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/09/12 09:31 / jba5mg/LNDCarbonate as CO3 A2320 B

11/09/12 09:31 / jba5mg/LNDBicarbonate as HCO3 A2320 B

11/15/12 21:42 / sf1mg/LNDCalcium E200.7

11/10/12 04:19 / ljl1mg/LNDChloride E300.0

11/15/12 21:42 / sf1mg/LNDMagnesium E200.7

11/15/12 21:42 / sf1mg/LNDPotassium E200.7

11/15/12 21:42 / sf1mg/LNDSodium E200.7

11/10/12 04:19 / ljl1mg/LNDSulfate E300.0

PHYSICAL PROPERTIES

B 11/09/12 10:42 / ab1umhos/cm13Conductivity @ 25 C A2510 B

H 11/09/12 10:42 / ab0.01s.u.5.85pH A4500-H B

11/12/12 15:55 / ab10mg/L67Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/15/12 00:49 / cp0.001mg/LNDArsenic E200.8

11/15/12 00:49 / cp0.001mg/L0.002Molybdenum E200.8

11/15/12 00:49 / cp0.001mg/LNDSelenium E200.8

11/15/12 00:49 / cp0.0003mg/L0.0022Uranium E200.8

MAJOR IONS

11/09/12 09:31 / jba5mg/LNDCarbonate as CO3 A2320 B

11/09/12 09:31 / jba5mg/LNDBicarbonate as HCO3 A2320 B

11/15/12 21:42 / sf1mg/LNDCalcium E200.7

11/10/12 04:19 / ljl1mg/LNDChloride E300.0

11/15/12 21:42 / sf1mg/LNDMagnesium E200.7

11/15/12 21:42 / sf1mg/LNDPotassium E200.7

11/15/12 21:42 / sf1mg/LNDSodium E200.7

11/10/12 04:19 / ljl1mg/LNDSulfate E300.0

PHYSICAL PROPERTIES

B 11/09/12 10:42 / ab1umhos/cm13Conductivity @ 25 C A2510 B

H 11/09/12 10:42 / ab0.01s.u.5.85pH A4500-H B

11/12/12 15:55 / ab10mg/L67Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/15/12 00:49 / cp0.001mg/LNDArsenic E200.8

11/15/12 00:49 / cp0.001mg/L0.002Molybdenum E200.8

11/15/12 00:49 / cp0.001mg/LNDSelenium E200.8

11/15/12 00:49 / cp0.0003mg/L0.0022Uranium E200.8

MAJOR IONS

11/09/12 09:31 / jba5mg/LNDCarbonate as CO3 A2320 B

11/09/12 09:31 / jba5mg/LNDBicarbonate as HCO3 A2320 B

11/15/12 21:42 / sf1mg/LNDCalcium E200.7

11/10/12 04:19 / ljl1mg/LNDChloride E300.0

11/15/12 21:42 / sf1mg/LNDMagnesium E200.7

11/15/12 21:42 / sf1mg/LNDPotassium E200.7

11/15/12 21:42 / sf1mg/LNDSodium E200.7

11/10/12 04:19 / ljl1mg/LNDSulfate E300.0

PHYSICAL PROPERTIES

B 11/09/12 10:42 / ab1umhos/cm13Conductivity @ 25 C A2510 B

H 11/09/12 10:42 / ab0.01s.u.5.85pH A4500-H B

11/12/12 15:55 / ab10mg/L67Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/15/12 00:49 / cp0.001mg/LNDArsenic E200.8

11/15/12 00:49 / cp0.001mg/L0.002Molybdenum E200.8

11/15/12 00:49 / cp0.001mg/LNDSelenium E200.8

11/15/12 00:49 / cp0.0003mg/L0.0022Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

B - The analyte was detected in the method blank. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110375-024

Client Sample ID: 6283

Collection Date: 11/07/12 07:00

Matrix: Aqueous

Report Date: 11/16/12

DateReceived: 11/08/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/09/12 02:51 / jba5mg/LNDCarbonate as CO3 A2320 B

11/09/12 02:51 / jba5mg/L244Bicarbonate as HCO3 A2320 B

11/15/12 21:45 / sf1mg/L122Calcium E200.7

11/10/12 04:34 / ljl1mg/L98Chloride E300.0

11/15/12 21:45 / sf1mg/L32Magnesium E200.7

11/15/12 21:45 / sf1mg/L4Potassium E200.7

11/15/12 21:45 / sf1mg/L74Sodium E200.7

D 11/10/12 04:34 / ljl4mg/L191Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 10:45 / ab1umhos/cm1140Conductivity @ 25 C A2510 B

H 11/09/12 10:45 / ab0.01s.u.7.48pH A4500-H B

11/12/12 15:55 / ab10mg/L748Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/15/12 00:53 / cp0.001mg/L0.011Arsenic E200.8

11/15/12 00:53 / cp0.001mg/L0.006Molybdenum E200.8

11/15/12 00:53 / cp0.001mg/L0.011Selenium E200.8

11/15/12 00:53 / cp0.0003mg/L0.0169Uranium E200.8

MAJOR IONS

11/09/12 02:51 / jba5mg/LNDCarbonate as CO3 A2320 B

11/09/12 02:51 / jba5mg/L244Bicarbonate as HCO3 A2320 B

11/15/12 21:45 / sf1mg/L122Calcium E200.7

11/10/12 04:34 / ljl1mg/L98Chloride E300.0

11/15/12 21:45 / sf1mg/L32Magnesium E200.7

11/15/12 21:45 / sf1mg/L4Potassium E200.7

11/15/12 21:45 / sf1mg/L74Sodium E200.7

D 11/10/12 04:34 / ljl4mg/L191Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 10:45 / ab1umhos/cm1140Conductivity @ 25 C A2510 B

H 11/09/12 10:45 / ab0.01s.u.7.48pH A4500-H B

11/12/12 15:55 / ab10mg/L748Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/15/12 00:53 / cp0.001mg/L0.011Arsenic E200.8

11/15/12 00:53 / cp0.001mg/L0.006Molybdenum E200.8

11/15/12 00:53 / cp0.001mg/L0.011Selenium E200.8

11/15/12 00:53 / cp0.0003mg/L0.0169Uranium E200.8

MAJOR IONS

11/09/12 02:51 / jba5mg/LNDCarbonate as CO3 A2320 B

11/09/12 02:51 / jba5mg/L244Bicarbonate as HCO3 A2320 B

11/15/12 21:45 / sf1mg/L122Calcium E200.7

11/10/12 04:34 / ljl1mg/L98Chloride E300.0

11/15/12 21:45 / sf1mg/L32Magnesium E200.7

11/15/12 21:45 / sf1mg/L4Potassium E200.7

11/15/12 21:45 / sf1mg/L74Sodium E200.7

D 11/10/12 04:34 / ljl4mg/L191Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 10:45 / ab1umhos/cm1140Conductivity @ 25 C A2510 B

H 11/09/12 10:45 / ab0.01s.u.7.48pH A4500-H B

11/12/12 15:55 / ab10mg/L748Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/15/12 00:53 / cp0.001mg/L0.011Arsenic E200.8

11/15/12 00:53 / cp0.001mg/L0.006Molybdenum E200.8

11/15/12 00:53 / cp0.001mg/L0.011Selenium E200.8

11/15/12 00:53 / cp0.0003mg/L0.0169Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110375-025

Client Sample ID: 6284

Collection Date: 11/07/12 07:55

Matrix: Aqueous

Report Date: 11/16/12

DateReceived: 11/08/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/09/12 03:07 / jba5mg/LNDCarbonate as CO3 A2320 B

11/09/12 03:07 / jba5mg/L249Bicarbonate as HCO3 A2320 B

11/15/12 21:49 / sf1mg/L138Calcium E200.7

11/10/12 04:49 / ljl1mg/L124Chloride E300.0

11/15/12 21:49 / sf1mg/L36Magnesium E200.7

11/15/12 21:49 / sf1mg/L4Potassium E200.7

11/15/12 21:49 / sf1mg/L84Sodium E200.7

D 11/10/12 04:49 / ljl4mg/L203Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 10:48 / ab1umhos/cm1330Conductivity @ 25 C A2510 B

H 11/09/12 10:48 / ab0.01s.u.7.43pH A4500-H B

11/12/12 15:55 / ab10mg/L862Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/15/12 00:58 / cp0.001mg/L0.008Arsenic E200.8

11/15/12 00:58 / cp0.001mg/L0.007Molybdenum E200.8

11/15/12 00:58 / cp0.001mg/L0.011Selenium E200.8

11/15/12 00:58 / cp0.0003mg/L0.0231Uranium E200.8

MAJOR IONS

11/09/12 03:07 / jba5mg/LNDCarbonate as CO3 A2320 B

11/09/12 03:07 / jba5mg/L249Bicarbonate as HCO3 A2320 B

11/15/12 21:49 / sf1mg/L138Calcium E200.7

11/10/12 04:49 / ljl1mg/L124Chloride E300.0

11/15/12 21:49 / sf1mg/L36Magnesium E200.7

11/15/12 21:49 / sf1mg/L4Potassium E200.7

11/15/12 21:49 / sf1mg/L84Sodium E200.7

D 11/10/12 04:49 / ljl4mg/L203Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 10:48 / ab1umhos/cm1330Conductivity @ 25 C A2510 B

H 11/09/12 10:48 / ab0.01s.u.7.43pH A4500-H B

11/12/12 15:55 / ab10mg/L862Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/15/12 00:58 / cp0.001mg/L0.008Arsenic E200.8

11/15/12 00:58 / cp0.001mg/L0.007Molybdenum E200.8

11/15/12 00:58 / cp0.001mg/L0.011Selenium E200.8

11/15/12 00:58 / cp0.0003mg/L0.0231Uranium E200.8

MAJOR IONS

11/09/12 03:07 / jba5mg/LNDCarbonate as CO3 A2320 B

11/09/12 03:07 / jba5mg/L249Bicarbonate as HCO3 A2320 B

11/15/12 21:49 / sf1mg/L138Calcium E200.7

11/10/12 04:49 / ljl1mg/L124Chloride E300.0

11/15/12 21:49 / sf1mg/L36Magnesium E200.7

11/15/12 21:49 / sf1mg/L4Potassium E200.7

11/15/12 21:49 / sf1mg/L84Sodium E200.7

D 11/10/12 04:49 / ljl4mg/L203Sulfate E300.0

PHYSICAL PROPERTIES

11/09/12 10:48 / ab1umhos/cm1330Conductivity @ 25 C A2510 B

H 11/09/12 10:48 / ab0.01s.u.7.43pH A4500-H B

11/12/12 15:55 / ab10mg/L862Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/15/12 00:58 / cp0.001mg/L0.008Arsenic E200.8

11/15/12 00:58 / cp0.001mg/L0.007Molybdenum E200.8

11/15/12 00:58 / cp0.001mg/L0.011Selenium E200.8

11/15/12 00:58 / cp0.0003mg/L0.0231Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12110375

QA/QC Summary Report

11/16/12Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2320 B Batch: R166953

Sample ID: MBLK 11/08/12 16:29Method Blank Run: MANTECH_121108A3

Alkalinity, Total as CaCO3 5.02.94 mg/L

Carbonate as CO3 5.0ND mg/L

Bicarbonate as HCO3 5.03.58 mg/L

Sample ID: LCS_121003 11/08/12 16:45Laboratory Control Sample Run: MANTECH_121108A

Alkalinity, Total as CaCO3 101 90 1105.0205 mg/L

Sample ID: C12110298-001ADUP 11/08/12 17:01Sample Duplicate Run: MANTECH_121108A3

Alkalinity, Total as CaCO3 105.0 0.1160 mg/L

Carbonate as CO3 105.0ND mg/L

Bicarbonate as HCO3 105.0 0.1195 mg/L

Sample ID: C12110358-003AMS 11/08/12 20:44Sample Matrix Spike Run: MANTECH_121108A

Alkalinity, Total as CaCO3 102 80 1205.0428 mg/L

Sample ID: C12110375-005ADUP 11/08/12 23:17Sample Duplicate Run: MANTECH_121108A3

Alkalinity, Total as CaCO3 105.0 0.32400 mg/L

Carbonate as CO3 105.0ND mg/L

Bicarbonate as HCO3 105.0 0.32930 mg/L

Sample ID: C12110375-014ADUP 11/09/12 01:01Sample Duplicate Run: MANTECH_121108A3

Alkalinity, Total as CaCO3 105.0 3.4302 mg/L

Carbonate as CO3 105.0ND mg/L

Bicarbonate as HCO3 105.0 3.4368 mg/L

Method: A2320 B Batch: 121109_1_ALK-W

Sample ID: MBLK1_121109_ 11/09/12 09:11Method Blank Run: TTR-ALK_121109A3

Alkalinity, Total as CaCO3 5.01.25 mg/L

Carbonate as CO3 5.0ND mg/L

Bicarbonate as HCO3 5.01.52 mg/L

Sample ID: LCS_121003_121109_ 11/09/12 09:16Laboratory Control Sample Run: TTR-ALK_121109A

Alkalinity, Total as CaCO3 100 90 1105.01000 mg/L

Sample ID: C12110375-001ADUP 11/09/12 09:21Sample Duplicate Run: TTR-ALK_121109A3

Alkalinity, Total as CaCO3 105.0 0.64120 mg/L

Carbonate as CO3 105.0 18300 mg/L R

Bicarbonate as HCO3 105.0 3.54420 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.

R - RPD exceeds advisory limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12110375

QA/QC Summary Report

11/16/12Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2510 B Batch: R166968

Sample ID: SC 2ND 1413 11/09/12 09:12Laboratory Control Sample Run: PHSC_101-C_121109A

Conductivity @ 25 C 99 90 1101.01410 umhos/cm

Sample ID: MBLK 11/09/12 09:17Method Blank Run: PHSC_101-C_121109A

Conductivity @ 25 C 0.22 umhos/cm

Sample ID: C12110375-007ADUP 11/09/12 09:47Sample Duplicate Run: PHSC_101-C_121109A

Conductivity @ 25 C 101.0 2.06050 umhos/cm

Sample ID: C12110375-017ADUP 11/09/12 10:17Sample Duplicate Run: PHSC_101-C_121109A

Conductivity @ 25 C 101.0 1.2749 umhos/cm

Sample ID: C12110375-025ADUP 11/09/12 10:50Sample Duplicate Run: PHSC_101-C_121109A

Conductivity @ 25 C 101.0 0.81350 umhos/cm

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12110375

QA/QC Summary Report

11/16/12Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2540 C Batch: TDS121109A

Sample ID: MB-1_121109A 11/09/12 13:49Method Blank Run: BAL-1_121109C

Solids, Total Dissolved TDS @ 180 C 45 mg/L

Sample ID: LCS-2_121109A 11/09/12 13:49Laboratory Control Sample Run: BAL-1_121109C

Solids, Total Dissolved TDS @ 180 C 99 90 110101110 mg/L

Sample ID: C12110359-002A MS 11/09/12 13:57Sample Matrix Spike Run: BAL-1_121109C

Solids, Total Dissolved TDS @ 180 C 99 90 1101082700 mg/L

Sample ID: C12110375-002A DUP 11/09/12 13:59Sample Duplicate Run: BAL-1_121109C

Solids, Total Dissolved TDS @ 180 C 510 3.115500 mg/L

Method: A2540 C Batch: TDS121112A

Sample ID: MB-1_121112A 11/12/12 15:50Method Blank Run: BAL-1_121112A

Solids, Total Dissolved TDS @ 180 C 4ND mg/L

Sample ID: LCS-2_121112A 11/12/12 15:50Laboratory Control Sample Run: BAL-1_121112A

Solids, Total Dissolved TDS @ 180 C 97 90 110101070 mg/L

Sample ID: C12110348-002A MS 11/12/12 15:51Sample Matrix Spike Run: BAL-1_121112A

Solids, Total Dissolved TDS @ 180 C 95 90 110101310 mg/L

Sample ID: C12110375-019A DUP 11/12/12 15:54Sample Duplicate Run: BAL-1_121112A

Solids, Total Dissolved TDS @ 180 C 510 0.93180 mg/L

Sample ID: C12110433-004A MS 11/12/12 16:01Sample Matrix Spike Run: BAL-1_121112A

Solids, Total Dissolved TDS @ 180 C 96 90 110105170 mg/L

Sample ID: C12110433-012A DUP 11/12/12 16:03Sample Duplicate Run: BAL-1_121112A

Solids, Total Dissolved TDS @ 180 C 510 1.71520 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12110375

QA/QC Summary Report

11/16/12Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A4500-H B Analytical Run: PHSC_101-C_121109A

Sample ID: pH 6.86 11/09/12 08:57Initial Calibration Verification Standard

pH 100 98 1020.0106.84 s.u.

Method: A4500-H B Batch: R166968

Sample ID: C12110375-007ADUP 11/09/12 09:47Sample Duplicate Run: PHSC_101-C_121109A

pH 30.010 0.17.14 s.u.

Sample ID: C12110375-017ADUP 11/09/12 10:17Sample Duplicate Run: PHSC_101-C_121109A

pH 30.010 0.08.13 s.u.

Sample ID: C12110375-025ADUP 11/09/12 10:50Sample Duplicate Run: PHSC_101-C_121109A

pH 30.010 0.07.43 s.u.

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12110375

QA/QC Summary Report

11/16/12Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP4-C_121115A

Sample ID: ICV 11/15/12 15:07Initial Calibration Verification Standard4

Calcium 98 95 1050.5049.1 mg/L

Magnesium 98 95 1050.5048.9 mg/L

Potassium 96 95 1050.5047.8 mg/L

Sodium 99 95 1050.5049.7 mg/L

Sample ID: ICSA 11/15/12 15:21Interference Check Sample A4

Calcium 86 80 1200.50428 mg/L

Magnesium 94 80 1200.50472 mg/L

Potassium 0.50-0.0231 mg/L

Sodium 0.50-0.377 mg/L

Sample ID: ICSAB 11/15/12 15:25Interference Check Sample AB4

Calcium 86 80 1200.50430 mg/L

Magnesium 94 80 1200.50469 mg/L

Potassium 0.500.0337 mg/L

Sodium 0.50-0.293 mg/L

Method: E200.7 Batch: R167278

Sample ID: MB-121115A 11/15/12 15:43Method Blank Run: ICP4-C_121115A4

Calcium 0.02ND mg/L

Magnesium 0.010.07 mg/L

Potassium 0.04ND mg/L

Sodium 0.2ND mg/L

Sample ID: LFB-121115A 11/15/12 15:47Laboratory Fortified Blank Run: ICP4-C_121115A4

Calcium 90 85 1150.5045.2 mg/L

Magnesium 91 85 1150.5045.4 mg/L

Potassium 88 85 1150.5043.9 mg/L

Sodium 89 85 1150.5044.7 mg/L

Sample ID: C12110375-001BMS2 11/15/12 19:03Sample Matrix Spike Run: ICP4-C_121115A4

Calcium 92 70 1301.0982 mg/L

Magnesium 92 70 1301.0992 mg/L

Potassium 94 70 1301.0966 mg/L

Sodium 70 1304.26080 mg/L A

Sample ID: C12110375-001BMSD 11/15/12 19:06Sample Matrix Spike Duplicate Run: ICP4-C_121115A4

Calcium 92 70 130 201.0 0.1983 mg/L

Magnesium 92 70 130 201.0 0.2994 mg/L

Potassium 94 70 130 201.0 0.6972 mg/L

Sodium 70 130 204.2 0.26100 mg/L A

Sample ID: C12110375-010BMS2 11/15/12 19:55Sample Matrix Spike Run: ICP4-C_121115A4

Calcium 71 70 1301.0857 mg/L

Magnesium 85 70 1301.0440 mg/L

Potassium 98 70 1301.0268 mg/L

Sodium 79 70 1301.0716 mg/L

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12110375

QA/QC Summary Report

11/16/12Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Batch: R167278

Sample ID: C12110375-010BMSD 11/15/12 20:10Sample Matrix Spike Duplicate Run: ICP4-C_121115A4

Calcium 73 70 130 201.0 0.5862 mg/L

Magnesium 88 70 130 201.0 1.8448 mg/L

Potassium 100 70 130 201.0 1.8272 mg/L

Sodium 84 70 130 201.0 2.0730 mg/L

Sample ID: C12110375-019BMS2 11/15/12 21:24Sample Matrix Spike Run: ICP4-C_121115A4

Calcium 93 70 1301.0253 mg/L

Magnesium 93 70 1301.0246 mg/L

Potassium 93 70 1301.0241 mg/L

Sodium 72 70 1301.0783 mg/L

Sample ID: C12110375-019BMSD 11/15/12 21:27Sample Matrix Spike Duplicate Run: ICP4-C_121115A4

Calcium 93 70 130 201.0 0.0254 mg/L

Magnesium 93 70 130 201.0 0.3247 mg/L

Potassium 94 70 130 201.0 0.8243 mg/L

Sodium 72 70 130 201.0 0.0783 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12110375

QA/QC Summary Report

11/16/12Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.8 Analytical Run: ICPMS4-C_121114A

Sample ID: ICV 11/14/12 13:50Initial Calibration Verification Standard4

Arsenic 101 90 1100.00100.0506 mg/L

Molybdenum 94 90 1100.00100.0468 mg/L

Selenium 104 90 1100.00100.0519 mg/L

Uranium 100 90 1100.000300.0498 mg/L

Method: E200.8 Batch: R167233

Sample ID: LRB 11/14/12 14:25Method Blank Run: ICPMS4-C_121114A4

Arsenic 5E-05ND mg/L

Molybdenum 3E-05ND mg/L

Selenium 7E-05ND mg/L

Uranium 9E-061E-05 mg/L

Sample ID: LFB 11/14/12 14:30Laboratory Fortified Blank Run: ICPMS4-C_121114A4

Arsenic 98 85 1150.00100.0490 mg/L

Molybdenum 90 85 1150.00100.0451 mg/L

Selenium 99 85 1150.00100.0494 mg/L

Uranium 95 85 1150.000300.0474 mg/L

Sample ID: C12110375-006BMS4 11/14/12 21:28Sample Matrix Spike Run: ICPMS4-C_121114A4

Arsenic 115 70 1300.00100.288 mg/L

Molybdenum 98 70 1300.00100.281 mg/L

Selenium 108 70 1300.00100.292 mg/L

Uranium 70 1300.000309.17 mg/L A

Sample ID: C12110375-006BMSD 11/14/12 21:32Sample Matrix Spike Duplicate Run: ICPMS4-C_121114A4

Arsenic 113 70 130 200.0010 1.70.283 mg/L

Molybdenum 98 70 130 200.0010 0.20.281 mg/L

Selenium 109 70 130 200.0010 1.50.297 mg/L

Uranium 70 130 200.00030 0.29.15 mg/L A

Sample ID: C12110375-016BMS4 11/14/12 23:50Sample Matrix Spike Run: ICPMS4-C_121114A4

Arsenic 114 70 1300.00100.0617 mg/L

Molybdenum 112 70 1300.00100.0724 mg/L

Selenium 106 70 1300.00100.0534 mg/L

Uranium 117 70 1300.000300.140 mg/L

Sample ID: C12110375-016BMSD 11/14/12 23:55Sample Matrix Spike Duplicate Run: ICPMS4-C_121114A4

Arsenic 115 70 130 200.0010 1.40.0626 mg/L

Molybdenum 121 70 130 200.0010 6.10.0770 mg/L

Selenium 114 70 130 200.0010 6.80.0571 mg/L

Uranium 128 70 130 200.00030 3.60.145 mg/L

Sample ID: C12110375-025BMS4 11/15/12 01:02Sample Matrix Spike Run: ICPMS4-C_121114A4

Arsenic 105 70 1300.00100.0604 mg/L

Molybdenum 105 70 1300.00100.0598 mg/L

Selenium 104 70 1300.00100.0628 mg/L

Uranium 117 70 1300.000300.0816 mg/L

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12110375

QA/QC Summary Report

11/16/12Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.8 Batch: R167233

Sample ID: C12110375-025BMSD 11/15/12 01:07Sample Matrix Spike Duplicate Run: ICPMS4-C_121114A4

Arsenic 109 70 130 200.0010 3.40.0625 mg/L

Molybdenum 107 70 130 200.0010 1.90.0610 mg/L

Selenium 105 70 130 200.0010 1.00.0635 mg/L

Uranium 116 70 130 200.00030 0.50.0812 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12110375

QA/QC Summary Report

11/16/12Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E300.0 Analytical Run: IC1-C_121112A

Sample ID: ICV-111212-10 11/12/12 13:15Initial Calibration Verification Standard

Chloride 98 90 1101.09.82 mg/L

Method: E300.0 Batch: R167080

Sample ID: ICB-111212-11 11/12/12 13:33Method Blank Run: IC1-C_121112A

Chloride 0.04ND mg/L

Sample ID: LFB-111212-12 11/12/12 13:50Laboratory Fortified Blank Run: IC1-C_121112A

Chloride 97 90 1101.09.74 mg/L

Sample ID: C12110483-001AMS 11/12/12 14:25Sample Matrix Spike Run: IC1-C_121112A

Chloride 90 90 1101.038.4 mg/L

Sample ID: C12110483-001AMSD 11/12/12 14:42Sample Matrix Spike Duplicate Run: IC1-C_121112A

Chloride 91 90 110 101.0 0.738.6 mg/L

Sample ID: C12110438-001AMS 11/12/12 18:29Sample Matrix Spike Run: IC1-C_121112A

Chloride 103 90 1104.2525 mg/L

Sample ID: C12110438-001AMSD 11/12/12 18:46Sample Matrix Spike Duplicate Run: IC1-C_121112A

Chloride 104 90 110 104.2 0.3526 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12110375

QA/QC Summary Report

11/16/12Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E300.0 Analytical Run: IC2-C_121109A

Sample ID: ICV-110912-10 11/09/12 18:48Initial Calibration Verification Standard2

Chloride 97 90 1101.09.73 mg/L

Sulfate 100 90 1101.040.0 mg/L

Method: E300.0 Batch: R167023

Sample ID: ICB-110912-11 11/09/12 19:04Method Blank Run: IC2-C_121109A2

Chloride 0.03ND mg/L

Sulfate 0.10ND mg/L

Sample ID: LFB-110912-12 11/09/12 19:19Laboratory Fortified Blank Run: IC2-C_121109A2

Chloride 96 90 1101.09.65 mg/L

Sulfate 97 90 1101.039.0 mg/L

Sample ID: LFBD-110912-13 11/09/12 19:34Laboratory Fortified Blank Duplicate Run: IC2-C_121109A2

Chloride 96 90 110 101.0 0.89.57 mg/L

Sulfate 98 90 110 101.0 0.339.1 mg/L

Sample ID: C12110363-001AMS 11/09/12 20:05Sample Matrix Spike Run: IC2-C_121109A2

Chloride 90 1101.0305 mg/L A

Sulfate 98 90 1104.2198 mg/L

Sample ID: C12110363-001AMSD 11/09/12 20:21Sample Matrix Spike Duplicate Run: IC2-C_121109A2

Chloride 90 110 101.0 2.6313 mg/L A

Sulfate 103 90 110 104.2 4.5207 mg/L

Sample ID: C12110375-010AMS 11/09/12 23:41Sample Matrix Spike Run: IC2-C_121109A2

Chloride 90 1104.21410 mg/L A

Sulfate 95 90 110172270 mg/L

Sample ID: C12110375-010AMSD 11/09/12 23:56Sample Matrix Spike Duplicate Run: IC2-C_121109A2

Chloride 90 110 104.2 1.91380 mg/L A

Sulfate 95 90 110 1017 0.32260 mg/L

Sample ID: C12110375-020AMS 11/10/12 03:17Sample Matrix Spike Run: IC2-C_121109A2

Chloride 98 90 110212040 mg/L

Sulfate 96 90 1108310500 mg/L

Sample ID: C12110375-020AMSD 11/10/12 03:32Sample Matrix Spike Duplicate Run: IC2-C_121109A2

Chloride 95 90 110 1021 1.42010 mg/L

Sulfate 94 90 110 1083 0.910400 mg/L

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.

Page 37 of 42



Shipping container/cooler in good condition?

Custody seals intact on shipping container/cooler?

Custody seals intact on sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

� �

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Not Present

Not Present

Not Present

�

�

�

No VOA vials submitted

Not Applicable �

�

0.6°C  No Ice

11/8/2012Tessa Parke

FedEx

dw

Date Received:

Received by:

Login completed by:

Carrier 
name:

BL2000\cwagner

11/12/2012

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:

None

Temp Blank received? Yes No� � Not Applicable �

Workorder Receipt Checklist

Rio Algom Mining Corporation LLC C12110375

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as pH, Dissolved Oxygen and Residual 
Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, data units are typically noted as –dry. 
For agricultural and mining soil parameters/characteristics, all samples are dried and ground prior to sample analysis.

Standard Reporting Procedures
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ANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORT

The results as reported relate only to the item(s) submitted for testing. The analyses presented in this report were 
performed at Energy Laboratories, Inc., 2393 Salt Creek Hwy., Casper, WY 82601, unless otherwise noted.  
Radiochemistry analyses were performed at Energy Laboratories, Inc., 2325 Kerzell Lane, Casper, WY 82601, 
unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory Analytical 
Report, the QA/QC Summary Report, or the Case Narrative. 

If you have any questions regarding these test results, please call.

Sample ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

C12110105-001 6226 11/01/12 9:45 11/02/12 Aqueous Metals by ICP/ICPMS, Dissolved
Alkalinity
Conductivity
E300.0 Anions
pH
Solids, Total Dissolved

C12110105-002 6227 11/01/12 10:50 11/02/12 Aqueous Same As Above

C12110105-003 6228 11/01/12 11:00 11/02/12 Aqueous Same As Above

C12110105-004 6229 11/01/12 13:15 11/02/12 Aqueous Same As Above

C12110105-005 6208 10/31/12 14:50 11/02/12 Aqueous Same As Above

C12110105-006 6209 11/01/12 10:15 11/02/12 Aqueous Same As Above

C12110105-007 6210 11/01/12 11:25 11/02/12 Aqueous Same As Above

C12110105-008 6241 11/01/12 11:50 11/02/12 Aqueous Same As Above

C12110105-009 6242 11/01/12 13:00 11/02/12 Aqueous Same As Above

C12110105-010 6243 11/01/12 14:30 11/02/12 Aqueous Same As Above

C12110105-011 6244 11/01/12 15:00 11/02/12 Aqueous Same As Above

C12110105-012 6245 11/01/12 15:10 11/02/12 Aqueous Same As Above

Rio Algom Mining Corporation LLC

Project Name: Lisbon, UT Facility

Workorder No.: C12110105

Hwy 605 and 509

Grants, NM  87020

December 05, 2012

Energy Laboratories, Inc. Casper WY received the following 12 samples for Rio Algom Mining Corporation LLC on 11/2/2012 
for analysis.
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Project: Lisbon, UT Facility

CLIENT: Rio Algom Mining Corporation LLC

Sample Delivery Group: C12110105 CASE NARRATIVE

11/14/12Report Date:

Revised Date: 12/05/12

REVISED/SUPPLEMENTAL REPORT
The attached analytical report has been revised from a previously submitted report due to the request by the client on 

December 5, 2012 for the correction of the metals QC.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110105-001

Client Sample ID: 6226

Collection Date: 11/01/12 09:45

Matrix: Aqueous

Report Date: 11/14/12

DateReceived: 11/02/12

Revised Date: 12/05/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/03/12 17:11 / ljl5mg/LNDCarbonate as CO3 A2320 B

11/03/12 17:11 / ljl5mg/L1200Bicarbonate as HCO3 A2320 B

11/08/12 17:29 / sf1mg/L210Calcium E200.7

D 11/06/12 08:25 / wc4mg/L705Chloride E300.0

11/08/12 17:29 / sf1mg/L111Magnesium E200.7

11/08/12 17:29 / sf1mg/L12Potassium E200.7

D 11/08/12 17:29 / sf2mg/L1660Sodium E200.7

D 11/06/12 08:25 / wc20mg/L2100Sulfate E300.0

PHYSICAL PROPERTIES

11/05/12 12:24 / ab1umhos/cm6840Conductivity @ 25 C A2510 B

H 11/05/12 12:24 / ab0.01s.u.7.47pH A4500-H B

11/05/12 16:07 / ab10mg/L4860Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

D 11/08/12 17:29 / sf0.07mg/L0.16Arsenic E200.7

D 11/08/12 17:29 / sf0.01mg/L2.56Molybdenum E200.7

11/13/12 05:32 / cp0.001mg/L0.030Selenium E200.8

D 11/08/12 17:29 / sf1mg/L20Uranium E200.7

MAJOR IONS

11/03/12 17:11 / ljl5mg/LNDCarbonate as CO3 A2320 B

11/03/12 17:11 / ljl5mg/L1200Bicarbonate as HCO3 A2320 B

11/08/12 17:29 / sf1mg/L210Calcium E200.7

D 11/06/12 08:25 / wc4mg/L705Chloride E300.0

11/08/12 17:29 / sf1mg/L111Magnesium E200.7

11/08/12 17:29 / sf1mg/L12Potassium E200.7

D 11/08/12 17:29 / sf2mg/L1660Sodium E200.7

D 11/06/12 08:25 / wc20mg/L2100Sulfate E300.0

PHYSICAL PROPERTIES

11/05/12 12:24 / ab1umhos/cm6840Conductivity @ 25 C A2510 B

H 11/05/12 12:24 / ab0.01s.u.7.47pH A4500-H B

11/05/12 16:07 / ab10mg/L4860Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

D 11/08/12 17:29 / sf0.07mg/L0.16Arsenic E200.7

D 11/08/12 17:29 / sf0.01mg/L2.56Molybdenum E200.7

11/13/12 05:32 / cp0.001mg/L0.030Selenium E200.8

D 11/08/12 17:29 / sf1mg/L20Uranium E200.7

MAJOR IONS

11/03/12 17:11 / ljl5mg/LNDCarbonate as CO3 A2320 B

11/03/12 17:11 / ljl5mg/L1200Bicarbonate as HCO3 A2320 B

11/08/12 17:29 / sf1mg/L210Calcium E200.7

D 11/06/12 08:25 / wc4mg/L705Chloride E300.0

11/08/12 17:29 / sf1mg/L111Magnesium E200.7

11/08/12 17:29 / sf1mg/L12Potassium E200.7

D 11/08/12 17:29 / sf2mg/L1660Sodium E200.7

D 11/06/12 08:25 / wc20mg/L2100Sulfate E300.0

PHYSICAL PROPERTIES

11/05/12 12:24 / ab1umhos/cm6840Conductivity @ 25 C A2510 B

H 11/05/12 12:24 / ab0.01s.u.7.47pH A4500-H B

11/05/12 16:07 / ab10mg/L4860Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

D 11/08/12 17:29 / sf0.07mg/L0.16Arsenic E200.7

D 11/08/12 17:29 / sf0.01mg/L2.56Molybdenum E200.7

11/13/12 05:32 / cp0.001mg/L0.030Selenium E200.8

D 11/08/12 17:29 / sf1mg/L20Uranium E200.7

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110105-002

Client Sample ID: 6227

Collection Date: 11/01/12 10:50

Matrix: Aqueous

Report Date: 11/14/12

DateReceived: 11/02/12

Revised Date: 12/05/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/03/12 17:20 / ljl5mg/LNDCarbonate as CO3 A2320 B

11/03/12 17:20 / ljl5mg/L1090Bicarbonate as HCO3 A2320 B

11/08/12 17:45 / sf1mg/L235Calcium E200.7

D 11/06/12 08:42 / wc4mg/L722Chloride E300.0

11/08/12 17:45 / sf1mg/L117Magnesium E200.7

11/08/12 17:45 / sf1mg/L13Potassium E200.7

D 11/08/12 17:45 / sf2mg/L1550Sodium E200.7

D 11/06/12 08:42 / wc20mg/L2140Sulfate E300.0

PHYSICAL PROPERTIES

11/05/12 12:27 / ab1umhos/cm6770Conductivity @ 25 C A2510 B

H 11/05/12 12:27 / ab0.01s.u.7.39pH A4500-H B

11/05/12 16:08 / ab10mg/L4880Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 05:37 / cp0.001mg/L0.128Arsenic E200.8

D 11/08/12 17:45 / sf0.01mg/L1.87Molybdenum E200.7

11/13/12 05:37 / cp0.001mg/L0.028Selenium E200.8

D 11/08/12 17:45 / sf1mg/L19Uranium E200.7

MAJOR IONS

11/03/12 17:20 / ljl5mg/LNDCarbonate as CO3 A2320 B

11/03/12 17:20 / ljl5mg/L1090Bicarbonate as HCO3 A2320 B

11/08/12 17:45 / sf1mg/L235Calcium E200.7

D 11/06/12 08:42 / wc4mg/L722Chloride E300.0

11/08/12 17:45 / sf1mg/L117Magnesium E200.7

11/08/12 17:45 / sf1mg/L13Potassium E200.7

D 11/08/12 17:45 / sf2mg/L1550Sodium E200.7

D 11/06/12 08:42 / wc20mg/L2140Sulfate E300.0

PHYSICAL PROPERTIES

11/05/12 12:27 / ab1umhos/cm6770Conductivity @ 25 C A2510 B

H 11/05/12 12:27 / ab0.01s.u.7.39pH A4500-H B

11/05/12 16:08 / ab10mg/L4880Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 05:37 / cp0.001mg/L0.128Arsenic E200.8

D 11/08/12 17:45 / sf0.01mg/L1.87Molybdenum E200.7

11/13/12 05:37 / cp0.001mg/L0.028Selenium E200.8

D 11/08/12 17:45 / sf1mg/L19Uranium E200.7

MAJOR IONS

11/03/12 17:20 / ljl5mg/LNDCarbonate as CO3 A2320 B

11/03/12 17:20 / ljl5mg/L1090Bicarbonate as HCO3 A2320 B

11/08/12 17:45 / sf1mg/L235Calcium E200.7

D 11/06/12 08:42 / wc4mg/L722Chloride E300.0

11/08/12 17:45 / sf1mg/L117Magnesium E200.7

11/08/12 17:45 / sf1mg/L13Potassium E200.7

D 11/08/12 17:45 / sf2mg/L1550Sodium E200.7

D 11/06/12 08:42 / wc20mg/L2140Sulfate E300.0

PHYSICAL PROPERTIES

11/05/12 12:27 / ab1umhos/cm6770Conductivity @ 25 C A2510 B

H 11/05/12 12:27 / ab0.01s.u.7.39pH A4500-H B

11/05/12 16:08 / ab10mg/L4880Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 05:37 / cp0.001mg/L0.128Arsenic E200.8

D 11/08/12 17:45 / sf0.01mg/L1.87Molybdenum E200.7

11/13/12 05:37 / cp0.001mg/L0.028Selenium E200.8

D 11/08/12 17:45 / sf1mg/L19Uranium E200.7

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110105-003

Client Sample ID: 6228

Collection Date: 11/01/12 11:00

Matrix: Aqueous

Report Date: 11/14/12

DateReceived: 11/02/12

Revised Date: 12/05/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/03/12 17:30 / ljl5mg/LNDCarbonate as CO3 A2320 B

11/03/12 17:30 / ljl5mg/L1100Bicarbonate as HCO3 A2320 B

11/08/12 17:50 / sf1mg/L233Calcium E200.7

D 11/06/12 08:59 / wc4mg/L702Chloride E300.0

11/08/12 17:50 / sf1mg/L116Magnesium E200.7

11/08/12 17:50 / sf1mg/L13Potassium E200.7

D 11/08/12 17:50 / sf2mg/L1550Sodium E200.7

D 11/06/12 08:59 / wc20mg/L2090Sulfate E300.0

PHYSICAL PROPERTIES

11/05/12 12:29 / ab1umhos/cm6750Conductivity @ 25 C A2510 B

H 11/05/12 12:29 / ab0.01s.u.7.35pH A4500-H B

11/05/12 16:13 / ab10mg/L4770Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 05:41 / cp0.001mg/L0.129Arsenic E200.8

D 11/08/12 17:50 / sf0.01mg/L1.85Molybdenum E200.7

11/13/12 05:41 / cp0.001mg/L0.028Selenium E200.8

D 11/08/12 17:50 / sf1mg/L19Uranium E200.7

MAJOR IONS

11/03/12 17:30 / ljl5mg/LNDCarbonate as CO3 A2320 B

11/03/12 17:30 / ljl5mg/L1100Bicarbonate as HCO3 A2320 B

11/08/12 17:50 / sf1mg/L233Calcium E200.7

D 11/06/12 08:59 / wc4mg/L702Chloride E300.0

11/08/12 17:50 / sf1mg/L116Magnesium E200.7

11/08/12 17:50 / sf1mg/L13Potassium E200.7

D 11/08/12 17:50 / sf2mg/L1550Sodium E200.7

D 11/06/12 08:59 / wc20mg/L2090Sulfate E300.0

PHYSICAL PROPERTIES

11/05/12 12:29 / ab1umhos/cm6750Conductivity @ 25 C A2510 B

H 11/05/12 12:29 / ab0.01s.u.7.35pH A4500-H B

11/05/12 16:13 / ab10mg/L4770Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 05:41 / cp0.001mg/L0.129Arsenic E200.8

D 11/08/12 17:50 / sf0.01mg/L1.85Molybdenum E200.7

11/13/12 05:41 / cp0.001mg/L0.028Selenium E200.8

D 11/08/12 17:50 / sf1mg/L19Uranium E200.7

MAJOR IONS

11/03/12 17:30 / ljl5mg/LNDCarbonate as CO3 A2320 B

11/03/12 17:30 / ljl5mg/L1100Bicarbonate as HCO3 A2320 B

11/08/12 17:50 / sf1mg/L233Calcium E200.7

D 11/06/12 08:59 / wc4mg/L702Chloride E300.0

11/08/12 17:50 / sf1mg/L116Magnesium E200.7

11/08/12 17:50 / sf1mg/L13Potassium E200.7

D 11/08/12 17:50 / sf2mg/L1550Sodium E200.7

D 11/06/12 08:59 / wc20mg/L2090Sulfate E300.0

PHYSICAL PROPERTIES

11/05/12 12:29 / ab1umhos/cm6750Conductivity @ 25 C A2510 B

H 11/05/12 12:29 / ab0.01s.u.7.35pH A4500-H B

11/05/12 16:13 / ab10mg/L4770Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 05:41 / cp0.001mg/L0.129Arsenic E200.8

D 11/08/12 17:50 / sf0.01mg/L1.85Molybdenum E200.7

11/13/12 05:41 / cp0.001mg/L0.028Selenium E200.8

D 11/08/12 17:50 / sf1mg/L19Uranium E200.7

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110105-004

Client Sample ID: 6229

Collection Date: 11/01/12 13:15

Matrix: Aqueous

Report Date: 11/14/12

DateReceived: 11/02/12

Revised Date: 12/05/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/03/12 17:40 / ljl5mg/LNDCarbonate as CO3 A2320 B

11/03/12 17:40 / ljl5mg/L1340Bicarbonate as HCO3 A2320 B

11/08/12 17:54 / sf1mg/L205Calcium E200.7

D 11/06/12 09:17 / wc10mg/L740Chloride E300.0

11/08/12 17:54 / sf1mg/L108Magnesium E200.7

11/08/12 17:54 / sf1mg/L12Potassium E200.7

D 11/08/12 17:54 / sf2mg/L1780Sodium E200.7

D 11/06/12 09:17 / wc40mg/L2210Sulfate E300.0

PHYSICAL PROPERTIES

11/05/12 12:32 / ab1umhos/cm7300Conductivity @ 25 C A2510 B

H 11/05/12 12:32 / ab0.01s.u.7.49pH A4500-H B

11/05/12 16:13 / ab10mg/L5060Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 05:46 / cp0.001mg/L0.192Arsenic E200.8

D 11/08/12 17:54 / sf0.01mg/L2.72Molybdenum E200.7

11/13/12 05:46 / cp0.001mg/L0.033Selenium E200.8

D 11/08/12 17:54 / sf1mg/L22Uranium E200.7

MAJOR IONS

11/03/12 17:40 / ljl5mg/LNDCarbonate as CO3 A2320 B

11/03/12 17:40 / ljl5mg/L1340Bicarbonate as HCO3 A2320 B

11/08/12 17:54 / sf1mg/L205Calcium E200.7

D 11/06/12 09:17 / wc10mg/L740Chloride E300.0

11/08/12 17:54 / sf1mg/L108Magnesium E200.7

11/08/12 17:54 / sf1mg/L12Potassium E200.7

D 11/08/12 17:54 / sf2mg/L1780Sodium E200.7

D 11/06/12 09:17 / wc40mg/L2210Sulfate E300.0

PHYSICAL PROPERTIES

11/05/12 12:32 / ab1umhos/cm7300Conductivity @ 25 C A2510 B

H 11/05/12 12:32 / ab0.01s.u.7.49pH A4500-H B

11/05/12 16:13 / ab10mg/L5060Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 05:46 / cp0.001mg/L0.192Arsenic E200.8

D 11/08/12 17:54 / sf0.01mg/L2.72Molybdenum E200.7

11/13/12 05:46 / cp0.001mg/L0.033Selenium E200.8

D 11/08/12 17:54 / sf1mg/L22Uranium E200.7

MAJOR IONS

11/03/12 17:40 / ljl5mg/LNDCarbonate as CO3 A2320 B

11/03/12 17:40 / ljl5mg/L1340Bicarbonate as HCO3 A2320 B

11/08/12 17:54 / sf1mg/L205Calcium E200.7

D 11/06/12 09:17 / wc10mg/L740Chloride E300.0

11/08/12 17:54 / sf1mg/L108Magnesium E200.7

11/08/12 17:54 / sf1mg/L12Potassium E200.7

D 11/08/12 17:54 / sf2mg/L1780Sodium E200.7

D 11/06/12 09:17 / wc40mg/L2210Sulfate E300.0

PHYSICAL PROPERTIES

11/05/12 12:32 / ab1umhos/cm7300Conductivity @ 25 C A2510 B

H 11/05/12 12:32 / ab0.01s.u.7.49pH A4500-H B

11/05/12 16:13 / ab10mg/L5060Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 05:46 / cp0.001mg/L0.192Arsenic E200.8

D 11/08/12 17:54 / sf0.01mg/L2.72Molybdenum E200.7

11/13/12 05:46 / cp0.001mg/L0.033Selenium E200.8

D 11/08/12 17:54 / sf1mg/L22Uranium E200.7

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110105-005

Client Sample ID: 6208

Collection Date: 10/31/12 14:50

Matrix: Aqueous

Report Date: 11/14/12

DateReceived: 11/02/12

Revised Date: 12/05/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/03/12 18:09 / ljl5mg/LNDCarbonate as CO3 A2320 B

11/03/12 18:09 / ljl5mg/L363Bicarbonate as HCO3 A2320 B

11/08/12 17:58 / sf1mg/L81Calcium E200.7

11/06/12 10:26 / wc1mg/L11Chloride E300.0

11/08/12 17:58 / sf1mg/L63Magnesium E200.7

11/08/12 17:58 / sf1mg/L3Potassium E200.7

11/08/12 17:58 / sf1mg/L11Sodium E200.7

D 11/06/12 10:26 / wc2mg/L148Sulfate E300.0

PHYSICAL PROPERTIES

11/05/12 12:35 / ab1umhos/cm791Conductivity @ 25 C A2510 B

H 11/05/12 12:35 / ab0.01s.u.7.57pH A4500-H B

11/05/12 16:13 / ab10mg/L503Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 05:50 / cp0.001mg/LNDArsenic E200.8

11/13/12 05:50 / cp0.001mg/L0.001Molybdenum E200.8

11/13/12 05:50 / cp0.001mg/L0.006Selenium E200.8

11/13/12 05:50 / cp0.0003mg/L0.0045Uranium E200.8

MAJOR IONS

11/03/12 18:09 / ljl5mg/LNDCarbonate as CO3 A2320 B

11/03/12 18:09 / ljl5mg/L363Bicarbonate as HCO3 A2320 B

11/08/12 17:58 / sf1mg/L81Calcium E200.7

11/06/12 10:26 / wc1mg/L11Chloride E300.0

11/08/12 17:58 / sf1mg/L63Magnesium E200.7

11/08/12 17:58 / sf1mg/L3Potassium E200.7

11/08/12 17:58 / sf1mg/L11Sodium E200.7

D 11/06/12 10:26 / wc2mg/L148Sulfate E300.0

PHYSICAL PROPERTIES

11/05/12 12:35 / ab1umhos/cm791Conductivity @ 25 C A2510 B

H 11/05/12 12:35 / ab0.01s.u.7.57pH A4500-H B

11/05/12 16:13 / ab10mg/L503Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 05:50 / cp0.001mg/LNDArsenic E200.8

11/13/12 05:50 / cp0.001mg/L0.001Molybdenum E200.8

11/13/12 05:50 / cp0.001mg/L0.006Selenium E200.8

11/13/12 05:50 / cp0.0003mg/L0.0045Uranium E200.8

MAJOR IONS

11/03/12 18:09 / ljl5mg/LNDCarbonate as CO3 A2320 B

11/03/12 18:09 / ljl5mg/L363Bicarbonate as HCO3 A2320 B

11/08/12 17:58 / sf1mg/L81Calcium E200.7

11/06/12 10:26 / wc1mg/L11Chloride E300.0

11/08/12 17:58 / sf1mg/L63Magnesium E200.7

11/08/12 17:58 / sf1mg/L3Potassium E200.7

11/08/12 17:58 / sf1mg/L11Sodium E200.7

D 11/06/12 10:26 / wc2mg/L148Sulfate E300.0

PHYSICAL PROPERTIES

11/05/12 12:35 / ab1umhos/cm791Conductivity @ 25 C A2510 B

H 11/05/12 12:35 / ab0.01s.u.7.57pH A4500-H B

11/05/12 16:13 / ab10mg/L503Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 05:50 / cp0.001mg/LNDArsenic E200.8

11/13/12 05:50 / cp0.001mg/L0.001Molybdenum E200.8

11/13/12 05:50 / cp0.001mg/L0.006Selenium E200.8

11/13/12 05:50 / cp0.0003mg/L0.0045Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110105-006

Client Sample ID: 6209

Collection Date: 11/01/12 10:15

Matrix: Aqueous

Report Date: 11/14/12

DateReceived: 11/02/12

Revised Date: 12/05/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/03/12 18:27 / ljl5mg/LNDCarbonate as CO3 A2320 B

11/03/12 18:27 / ljl5mg/L338Bicarbonate as HCO3 A2320 B

11/10/12 02:20 / sf1mg/L278Calcium E200.7

11/06/12 11:19 / wc1mg/L39Chloride E300.0

11/10/12 02:20 / sf1mg/L96Magnesium E200.7

11/10/12 02:20 / sf1mg/L2Potassium E200.7

11/10/12 02:20 / sf1mg/L48Sodium E200.7

D 11/06/12 11:19 / wc4mg/L769Sulfate E300.0

PHYSICAL PROPERTIES

11/05/12 12:37 / ab1umhos/cm1850Conductivity @ 25 C A2510 B

H 11/05/12 12:37 / ab0.01s.u.7.78pH A4500-H B

11/06/12 15:15 / jz10mg/L1540Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 05:55 / cp0.001mg/L0.002Arsenic E200.8

11/13/12 05:55 / cp0.001mg/L0.018Molybdenum E200.8

11/13/12 05:55 / cp0.001mg/L0.003Selenium E200.8

11/13/12 05:55 / cp0.0003mg/L0.0166Uranium E200.8

MAJOR IONS

11/03/12 18:27 / ljl5mg/LNDCarbonate as CO3 A2320 B

11/03/12 18:27 / ljl5mg/L338Bicarbonate as HCO3 A2320 B

11/10/12 02:20 / sf1mg/L278Calcium E200.7

11/06/12 11:19 / wc1mg/L39Chloride E300.0

11/10/12 02:20 / sf1mg/L96Magnesium E200.7

11/10/12 02:20 / sf1mg/L2Potassium E200.7

11/10/12 02:20 / sf1mg/L48Sodium E200.7

D 11/06/12 11:19 / wc4mg/L769Sulfate E300.0

PHYSICAL PROPERTIES

11/05/12 12:37 / ab1umhos/cm1850Conductivity @ 25 C A2510 B

H 11/05/12 12:37 / ab0.01s.u.7.78pH A4500-H B

11/06/12 15:15 / jz10mg/L1540Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 05:55 / cp0.001mg/L0.002Arsenic E200.8

11/13/12 05:55 / cp0.001mg/L0.018Molybdenum E200.8

11/13/12 05:55 / cp0.001mg/L0.003Selenium E200.8

11/13/12 05:55 / cp0.0003mg/L0.0166Uranium E200.8

MAJOR IONS

11/03/12 18:27 / ljl5mg/LNDCarbonate as CO3 A2320 B

11/03/12 18:27 / ljl5mg/L338Bicarbonate as HCO3 A2320 B

11/10/12 02:20 / sf1mg/L278Calcium E200.7

11/06/12 11:19 / wc1mg/L39Chloride E300.0

11/10/12 02:20 / sf1mg/L96Magnesium E200.7

11/10/12 02:20 / sf1mg/L2Potassium E200.7

11/10/12 02:20 / sf1mg/L48Sodium E200.7

D 11/06/12 11:19 / wc4mg/L769Sulfate E300.0

PHYSICAL PROPERTIES

11/05/12 12:37 / ab1umhos/cm1850Conductivity @ 25 C A2510 B

H 11/05/12 12:37 / ab0.01s.u.7.78pH A4500-H B

11/06/12 15:15 / jz10mg/L1540Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 05:55 / cp0.001mg/L0.002Arsenic E200.8

11/13/12 05:55 / cp0.001mg/L0.018Molybdenum E200.8

11/13/12 05:55 / cp0.001mg/L0.003Selenium E200.8

11/13/12 05:55 / cp0.0003mg/L0.0166Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110105-007

Client Sample ID: 6210

Collection Date: 11/01/12 11:25

Matrix: Aqueous

Report Date: 11/14/12

DateReceived: 11/02/12

Revised Date: 12/05/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/03/12 18:35 / ljl5mg/LNDCarbonate as CO3 A2320 B

11/03/12 18:35 / ljl5mg/L341Bicarbonate as HCO3 A2320 B

11/08/12 18:02 / sf1mg/L280Calcium E200.7

11/06/12 11:36 / wc1mg/L38Chloride E300.0

11/08/12 18:02 / sf1mg/L96Magnesium E200.7

11/08/12 18:02 / sf1mg/L2Potassium E200.7

11/08/12 18:02 / sf1mg/L49Sodium E200.7

D 11/06/12 11:36 / wc4mg/L751Sulfate E300.0

PHYSICAL PROPERTIES

11/05/12 12:41 / ab1umhos/cm1810Conductivity @ 25 C A2510 B

H 11/05/12 12:41 / ab0.01s.u.7.41pH A4500-H B

11/06/12 15:16 / jz10mg/L1570Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 05:59 / cp0.001mg/L0.002Arsenic E200.8

11/13/12 05:59 / cp0.001mg/L0.017Molybdenum E200.8

11/13/12 05:59 / cp0.001mg/L0.003Selenium E200.8

11/13/12 05:59 / cp0.0003mg/L0.0172Uranium E200.8

MAJOR IONS

11/03/12 18:35 / ljl5mg/LNDCarbonate as CO3 A2320 B

11/03/12 18:35 / ljl5mg/L341Bicarbonate as HCO3 A2320 B

11/08/12 18:02 / sf1mg/L280Calcium E200.7

11/06/12 11:36 / wc1mg/L38Chloride E300.0

11/08/12 18:02 / sf1mg/L96Magnesium E200.7

11/08/12 18:02 / sf1mg/L2Potassium E200.7

11/08/12 18:02 / sf1mg/L49Sodium E200.7

D 11/06/12 11:36 / wc4mg/L751Sulfate E300.0

PHYSICAL PROPERTIES

11/05/12 12:41 / ab1umhos/cm1810Conductivity @ 25 C A2510 B

H 11/05/12 12:41 / ab0.01s.u.7.41pH A4500-H B

11/06/12 15:16 / jz10mg/L1570Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 05:59 / cp0.001mg/L0.002Arsenic E200.8

11/13/12 05:59 / cp0.001mg/L0.017Molybdenum E200.8

11/13/12 05:59 / cp0.001mg/L0.003Selenium E200.8

11/13/12 05:59 / cp0.0003mg/L0.0172Uranium E200.8

MAJOR IONS

11/03/12 18:35 / ljl5mg/LNDCarbonate as CO3 A2320 B

11/03/12 18:35 / ljl5mg/L341Bicarbonate as HCO3 A2320 B

11/08/12 18:02 / sf1mg/L280Calcium E200.7

11/06/12 11:36 / wc1mg/L38Chloride E300.0

11/08/12 18:02 / sf1mg/L96Magnesium E200.7

11/08/12 18:02 / sf1mg/L2Potassium E200.7

11/08/12 18:02 / sf1mg/L49Sodium E200.7

D 11/06/12 11:36 / wc4mg/L751Sulfate E300.0

PHYSICAL PROPERTIES

11/05/12 12:41 / ab1umhos/cm1810Conductivity @ 25 C A2510 B

H 11/05/12 12:41 / ab0.01s.u.7.41pH A4500-H B

11/06/12 15:16 / jz10mg/L1570Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 05:59 / cp0.001mg/L0.002Arsenic E200.8

11/13/12 05:59 / cp0.001mg/L0.017Molybdenum E200.8

11/13/12 05:59 / cp0.001mg/L0.003Selenium E200.8

11/13/12 05:59 / cp0.0003mg/L0.0172Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110105-008

Client Sample ID: 6241

Collection Date: 11/01/12 11:50

Matrix: Aqueous

Report Date: 11/14/12

DateReceived: 11/02/12

Revised Date: 12/05/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/03/12 18:51 / ljl5mg/LNDCarbonate as CO3 A2320 B

11/03/12 18:51 / ljl5mg/L338Bicarbonate as HCO3 A2320 B

11/08/12 18:46 / sf1mg/L282Calcium E200.7

11/06/12 11:54 / wc1mg/L40Chloride E300.0

11/08/12 18:46 / sf1mg/L101Magnesium E200.7

11/08/12 18:46 / sf1mg/L2Potassium E200.7

11/08/12 18:46 / sf1mg/L49Sodium E200.7

D 11/06/12 11:54 / wc4mg/L788Sulfate E300.0

PHYSICAL PROPERTIES

11/05/12 12:44 / ab1umhos/cm1800Conductivity @ 25 C A2510 B

H 11/05/12 12:44 / ab0.01s.u.7.27pH A4500-H B

11/06/12 15:16 / jz10mg/L1540Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 06:04 / cp0.001mg/L0.002Arsenic E200.8

11/13/12 06:04 / cp0.001mg/L0.016Molybdenum E200.8

11/13/12 06:04 / cp0.001mg/L0.003Selenium E200.8

11/13/12 06:04 / cp0.0003mg/L0.0169Uranium E200.8

MAJOR IONS

11/03/12 18:51 / ljl5mg/LNDCarbonate as CO3 A2320 B

11/03/12 18:51 / ljl5mg/L338Bicarbonate as HCO3 A2320 B

11/08/12 18:46 / sf1mg/L282Calcium E200.7

11/06/12 11:54 / wc1mg/L40Chloride E300.0

11/08/12 18:46 / sf1mg/L101Magnesium E200.7

11/08/12 18:46 / sf1mg/L2Potassium E200.7

11/08/12 18:46 / sf1mg/L49Sodium E200.7

D 11/06/12 11:54 / wc4mg/L788Sulfate E300.0

PHYSICAL PROPERTIES

11/05/12 12:44 / ab1umhos/cm1800Conductivity @ 25 C A2510 B

H 11/05/12 12:44 / ab0.01s.u.7.27pH A4500-H B

11/06/12 15:16 / jz10mg/L1540Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 06:04 / cp0.001mg/L0.002Arsenic E200.8

11/13/12 06:04 / cp0.001mg/L0.016Molybdenum E200.8

11/13/12 06:04 / cp0.001mg/L0.003Selenium E200.8

11/13/12 06:04 / cp0.0003mg/L0.0169Uranium E200.8

MAJOR IONS

11/03/12 18:51 / ljl5mg/LNDCarbonate as CO3 A2320 B

11/03/12 18:51 / ljl5mg/L338Bicarbonate as HCO3 A2320 B

11/08/12 18:46 / sf1mg/L282Calcium E200.7

11/06/12 11:54 / wc1mg/L40Chloride E300.0

11/08/12 18:46 / sf1mg/L101Magnesium E200.7

11/08/12 18:46 / sf1mg/L2Potassium E200.7

11/08/12 18:46 / sf1mg/L49Sodium E200.7

D 11/06/12 11:54 / wc4mg/L788Sulfate E300.0

PHYSICAL PROPERTIES

11/05/12 12:44 / ab1umhos/cm1800Conductivity @ 25 C A2510 B

H 11/05/12 12:44 / ab0.01s.u.7.27pH A4500-H B

11/06/12 15:16 / jz10mg/L1540Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 06:04 / cp0.001mg/L0.002Arsenic E200.8

11/13/12 06:04 / cp0.001mg/L0.016Molybdenum E200.8

11/13/12 06:04 / cp0.001mg/L0.003Selenium E200.8

11/13/12 06:04 / cp0.0003mg/L0.0169Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110105-009

Client Sample ID: 6242

Collection Date: 11/01/12 13:00

Matrix: Aqueous

Report Date: 11/14/12

DateReceived: 11/02/12

Revised Date: 12/05/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/03/12 18:59 / ljl5mg/LNDCarbonate as CO3 A2320 B

11/03/12 18:59 / ljl5mg/L224Bicarbonate as HCO3 A2320 B

11/08/12 18:50 / sf1mg/L89Calcium E200.7

11/06/12 12:11 / wc1mg/L47Chloride E300.0

11/08/12 18:50 / sf1mg/L31Magnesium E200.7

11/08/12 18:50 / sf1mg/L4Potassium E200.7

11/08/12 18:50 / sf1mg/L49Sodium E200.7

D 11/06/12 12:11 / wc2mg/L172Sulfate E300.0

PHYSICAL PROPERTIES

11/05/12 12:50 / ab1umhos/cm808Conductivity @ 25 C A2510 B

H 11/05/12 12:50 / ab0.01s.u.7.66pH A4500-H B

11/06/12 15:17 / jz10mg/L528Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 06:26 / cp0.001mg/LNDArsenic E200.8

11/13/12 06:26 / cp0.001mg/LNDMolybdenum E200.8

11/13/12 06:26 / cp0.001mg/L0.005Selenium E200.8

11/13/12 06:26 / cp0.0003mg/L0.0031Uranium E200.8

MAJOR IONS

11/03/12 18:59 / ljl5mg/LNDCarbonate as CO3 A2320 B

11/03/12 18:59 / ljl5mg/L224Bicarbonate as HCO3 A2320 B

11/08/12 18:50 / sf1mg/L89Calcium E200.7

11/06/12 12:11 / wc1mg/L47Chloride E300.0

11/08/12 18:50 / sf1mg/L31Magnesium E200.7

11/08/12 18:50 / sf1mg/L4Potassium E200.7

11/08/12 18:50 / sf1mg/L49Sodium E200.7

D 11/06/12 12:11 / wc2mg/L172Sulfate E300.0

PHYSICAL PROPERTIES

11/05/12 12:50 / ab1umhos/cm808Conductivity @ 25 C A2510 B

H 11/05/12 12:50 / ab0.01s.u.7.66pH A4500-H B

11/06/12 15:17 / jz10mg/L528Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 06:26 / cp0.001mg/LNDArsenic E200.8

11/13/12 06:26 / cp0.001mg/LNDMolybdenum E200.8

11/13/12 06:26 / cp0.001mg/L0.005Selenium E200.8

11/13/12 06:26 / cp0.0003mg/L0.0031Uranium E200.8

MAJOR IONS

11/03/12 18:59 / ljl5mg/LNDCarbonate as CO3 A2320 B

11/03/12 18:59 / ljl5mg/L224Bicarbonate as HCO3 A2320 B

11/08/12 18:50 / sf1mg/L89Calcium E200.7

11/06/12 12:11 / wc1mg/L47Chloride E300.0

11/08/12 18:50 / sf1mg/L31Magnesium E200.7

11/08/12 18:50 / sf1mg/L4Potassium E200.7

11/08/12 18:50 / sf1mg/L49Sodium E200.7

D 11/06/12 12:11 / wc2mg/L172Sulfate E300.0

PHYSICAL PROPERTIES

11/05/12 12:50 / ab1umhos/cm808Conductivity @ 25 C A2510 B

H 11/05/12 12:50 / ab0.01s.u.7.66pH A4500-H B

11/06/12 15:17 / jz10mg/L528Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 06:26 / cp0.001mg/LNDArsenic E200.8

11/13/12 06:26 / cp0.001mg/LNDMolybdenum E200.8

11/13/12 06:26 / cp0.001mg/L0.005Selenium E200.8

11/13/12 06:26 / cp0.0003mg/L0.0031Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110105-010

Client Sample ID: 6243

Collection Date: 11/01/12 14:30

Matrix: Aqueous

Report Date: 11/14/12

DateReceived: 11/02/12

Revised Date: 12/05/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/03/12 19:07 / ljl5mg/LNDCarbonate as CO3 A2320 B

11/03/12 19:07 / ljl5mg/L225Bicarbonate as HCO3 A2320 B

11/08/12 18:54 / sf1mg/L89Calcium E200.7

11/06/12 12:28 / wc1mg/L46Chloride E300.0

11/08/12 18:54 / sf1mg/L32Magnesium E200.7

11/08/12 18:54 / sf1mg/L4Potassium E200.7

11/08/12 18:54 / sf1mg/L49Sodium E200.7

D 11/06/12 12:28 / wc2mg/L170Sulfate E300.0

PHYSICAL PROPERTIES

11/05/12 12:53 / ab1umhos/cm810Conductivity @ 25 C A2510 B

H 11/05/12 12:53 / ab0.01s.u.7.75pH A4500-H B

11/06/12 15:17 / jz10mg/L532Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 06:44 / cp0.001mg/LNDArsenic E200.8

11/13/12 06:44 / cp0.001mg/L0.003Molybdenum E200.8

11/13/12 06:44 / cp0.001mg/L0.005Selenium E200.8

11/13/12 06:44 / cp0.0003mg/L0.0029Uranium E200.8

MAJOR IONS

11/03/12 19:07 / ljl5mg/LNDCarbonate as CO3 A2320 B

11/03/12 19:07 / ljl5mg/L225Bicarbonate as HCO3 A2320 B

11/08/12 18:54 / sf1mg/L89Calcium E200.7

11/06/12 12:28 / wc1mg/L46Chloride E300.0

11/08/12 18:54 / sf1mg/L32Magnesium E200.7

11/08/12 18:54 / sf1mg/L4Potassium E200.7

11/08/12 18:54 / sf1mg/L49Sodium E200.7

D 11/06/12 12:28 / wc2mg/L170Sulfate E300.0

PHYSICAL PROPERTIES

11/05/12 12:53 / ab1umhos/cm810Conductivity @ 25 C A2510 B

H 11/05/12 12:53 / ab0.01s.u.7.75pH A4500-H B

11/06/12 15:17 / jz10mg/L532Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 06:44 / cp0.001mg/LNDArsenic E200.8

11/13/12 06:44 / cp0.001mg/L0.003Molybdenum E200.8

11/13/12 06:44 / cp0.001mg/L0.005Selenium E200.8

11/13/12 06:44 / cp0.0003mg/L0.0029Uranium E200.8

MAJOR IONS

11/03/12 19:07 / ljl5mg/LNDCarbonate as CO3 A2320 B

11/03/12 19:07 / ljl5mg/L225Bicarbonate as HCO3 A2320 B

11/08/12 18:54 / sf1mg/L89Calcium E200.7

11/06/12 12:28 / wc1mg/L46Chloride E300.0

11/08/12 18:54 / sf1mg/L32Magnesium E200.7

11/08/12 18:54 / sf1mg/L4Potassium E200.7

11/08/12 18:54 / sf1mg/L49Sodium E200.7

D 11/06/12 12:28 / wc2mg/L170Sulfate E300.0

PHYSICAL PROPERTIES

11/05/12 12:53 / ab1umhos/cm810Conductivity @ 25 C A2510 B

H 11/05/12 12:53 / ab0.01s.u.7.75pH A4500-H B

11/06/12 15:17 / jz10mg/L532Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 06:44 / cp0.001mg/LNDArsenic E200.8

11/13/12 06:44 / cp0.001mg/L0.003Molybdenum E200.8

11/13/12 06:44 / cp0.001mg/L0.005Selenium E200.8

11/13/12 06:44 / cp0.0003mg/L0.0029Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110105-011

Client Sample ID: 6244

Collection Date: 11/01/12 15:00

Matrix: Aqueous

Report Date: 11/14/12

DateReceived: 11/02/12

Revised Date: 12/05/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/03/12 19:15 / ljl5mg/LNDCarbonate as CO3 A2320 B

11/03/12 19:15 / ljl5mg/L224Bicarbonate as HCO3 A2320 B

11/08/12 18:58 / sf1mg/L91Calcium E200.7

11/06/12 12:46 / wc1mg/L48Chloride E300.0

11/08/12 18:58 / sf1mg/L32Magnesium E200.7

11/08/12 18:58 / sf1mg/L4Potassium E200.7

11/08/12 18:58 / sf1mg/L50Sodium E200.7

D 11/06/12 12:46 / wc2mg/L174Sulfate E300.0

PHYSICAL PROPERTIES

11/05/12 12:55 / ab1umhos/cm818Conductivity @ 25 C A2510 B

H 11/05/12 12:55 / ab0.01s.u.7.70pH A4500-H B

11/06/12 15:17 / jz10mg/L546Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 06:48 / cp0.001mg/LNDArsenic E200.8

11/13/12 06:48 / cp0.001mg/L0.001Molybdenum E200.8

11/13/12 06:48 / cp0.001mg/L0.005Selenium E200.8

11/13/12 06:48 / cp0.0003mg/L0.0030Uranium E200.8

MAJOR IONS

11/03/12 19:15 / ljl5mg/LNDCarbonate as CO3 A2320 B

11/03/12 19:15 / ljl5mg/L224Bicarbonate as HCO3 A2320 B

11/08/12 18:58 / sf1mg/L91Calcium E200.7

11/06/12 12:46 / wc1mg/L48Chloride E300.0

11/08/12 18:58 / sf1mg/L32Magnesium E200.7

11/08/12 18:58 / sf1mg/L4Potassium E200.7

11/08/12 18:58 / sf1mg/L50Sodium E200.7

D 11/06/12 12:46 / wc2mg/L174Sulfate E300.0

PHYSICAL PROPERTIES

11/05/12 12:55 / ab1umhos/cm818Conductivity @ 25 C A2510 B

H 11/05/12 12:55 / ab0.01s.u.7.70pH A4500-H B

11/06/12 15:17 / jz10mg/L546Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 06:48 / cp0.001mg/LNDArsenic E200.8

11/13/12 06:48 / cp0.001mg/L0.001Molybdenum E200.8

11/13/12 06:48 / cp0.001mg/L0.005Selenium E200.8

11/13/12 06:48 / cp0.0003mg/L0.0030Uranium E200.8

MAJOR IONS

11/03/12 19:15 / ljl5mg/LNDCarbonate as CO3 A2320 B

11/03/12 19:15 / ljl5mg/L224Bicarbonate as HCO3 A2320 B

11/08/12 18:58 / sf1mg/L91Calcium E200.7

11/06/12 12:46 / wc1mg/L48Chloride E300.0

11/08/12 18:58 / sf1mg/L32Magnesium E200.7

11/08/12 18:58 / sf1mg/L4Potassium E200.7

11/08/12 18:58 / sf1mg/L50Sodium E200.7

D 11/06/12 12:46 / wc2mg/L174Sulfate E300.0

PHYSICAL PROPERTIES

11/05/12 12:55 / ab1umhos/cm818Conductivity @ 25 C A2510 B

H 11/05/12 12:55 / ab0.01s.u.7.70pH A4500-H B

11/06/12 15:17 / jz10mg/L546Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 06:48 / cp0.001mg/LNDArsenic E200.8

11/13/12 06:48 / cp0.001mg/L0.001Molybdenum E200.8

11/13/12 06:48 / cp0.001mg/L0.005Selenium E200.8

11/13/12 06:48 / cp0.0003mg/L0.0030Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12110105-012

Client Sample ID: 6245

Collection Date: 11/01/12 15:10

Matrix: Aqueous

Report Date: 11/14/12

DateReceived: 11/02/12

Revised Date: 12/05/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifier

Prepared by Casper, WY Branch

MAJOR IONS

11/03/12 19:23 / ljl5mg/LNDCarbonate as CO3 A2320 B

11/03/12 19:23 / ljl5mg/L225Bicarbonate as HCO3 A2320 B

11/08/12 19:14 / sf1mg/L90Calcium E200.7

11/06/12 13:03 / wc1mg/L48Chloride E300.0

11/08/12 19:14 / sf1mg/L32Magnesium E200.7

11/08/12 19:14 / sf1mg/L4Potassium E200.7

11/08/12 19:14 / sf1mg/L49Sodium E200.7

D 11/06/12 13:03 / wc2mg/L175Sulfate E300.0

PHYSICAL PROPERTIES

11/05/12 12:58 / ab1umhos/cm819Conductivity @ 25 C A2510 B

H 11/05/12 12:58 / ab0.01s.u.7.72pH A4500-H B

11/06/12 15:17 / jz10mg/L547Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 06:53 / cp0.001mg/LNDArsenic E200.8

11/13/12 06:53 / cp0.001mg/L0.001Molybdenum E200.8

11/13/12 06:53 / cp0.001mg/L0.005Selenium E200.8

11/13/12 06:53 / cp0.0003mg/L0.0030Uranium E200.8

MAJOR IONS

11/03/12 19:23 / ljl5mg/LNDCarbonate as CO3 A2320 B

11/03/12 19:23 / ljl5mg/L225Bicarbonate as HCO3 A2320 B

11/08/12 19:14 / sf1mg/L90Calcium E200.7

11/06/12 13:03 / wc1mg/L48Chloride E300.0

11/08/12 19:14 / sf1mg/L32Magnesium E200.7

11/08/12 19:14 / sf1mg/L4Potassium E200.7

11/08/12 19:14 / sf1mg/L49Sodium E200.7

D 11/06/12 13:03 / wc2mg/L175Sulfate E300.0

PHYSICAL PROPERTIES

11/05/12 12:58 / ab1umhos/cm819Conductivity @ 25 C A2510 B

H 11/05/12 12:58 / ab0.01s.u.7.72pH A4500-H B

11/06/12 15:17 / jz10mg/L547Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 06:53 / cp0.001mg/LNDArsenic E200.8

11/13/12 06:53 / cp0.001mg/L0.001Molybdenum E200.8

11/13/12 06:53 / cp0.001mg/L0.005Selenium E200.8

11/13/12 06:53 / cp0.0003mg/L0.0030Uranium E200.8

MAJOR IONS

11/03/12 19:23 / ljl5mg/LNDCarbonate as CO3 A2320 B

11/03/12 19:23 / ljl5mg/L225Bicarbonate as HCO3 A2320 B

11/08/12 19:14 / sf1mg/L90Calcium E200.7

11/06/12 13:03 / wc1mg/L48Chloride E300.0

11/08/12 19:14 / sf1mg/L32Magnesium E200.7

11/08/12 19:14 / sf1mg/L4Potassium E200.7

11/08/12 19:14 / sf1mg/L49Sodium E200.7

D 11/06/12 13:03 / wc2mg/L175Sulfate E300.0

PHYSICAL PROPERTIES

11/05/12 12:58 / ab1umhos/cm819Conductivity @ 25 C A2510 B

H 11/05/12 12:58 / ab0.01s.u.7.72pH A4500-H B

11/06/12 15:17 / jz10mg/L547Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/13/12 06:53 / cp0.001mg/LNDArsenic E200.8

11/13/12 06:53 / cp0.001mg/L0.001Molybdenum E200.8

11/13/12 06:53 / cp0.001mg/L0.005Selenium E200.8

11/13/12 06:53 / cp0.0003mg/L0.0030Uranium E200.8

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12110105

QA/QC Summary Report

11/14/12Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 12/05/12

Count

Prepared by Casper, WY Branch

Method: A2320 B Batch: R166720

Sample ID: MBLK 11/03/12 14:03Method Blank Run: MANTECH_121103A3

Alkalinity, Total as CaCO3 3ND mg/L

Carbonate as CO3 1ND mg/L

Bicarbonate as HCO3 11 mg/L

Sample ID: LCS_121003 11/03/12 14:18Laboratory Control Sample Run: MANTECH_121103A

Alkalinity, Total as CaCO3 103 90 1105.0206 mg/L

Sample ID: C12110103-001ADUP 11/03/12 14:24Sample Duplicate Run: MANTECH_121103A3

Alkalinity, Total as CaCO3 105.0ND mg/L

Carbonate as CO3 105.0ND mg/L

Bicarbonate as HCO3 105.0ND mg/L

Sample ID: C12110103-002AMS 11/03/12 14:54Sample Matrix Spike Run: MANTECH_121103A

Alkalinity, Total as CaCO3 97 80 1205.0544 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12110105

QA/QC Summary Report

11/14/12Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 12/05/12

Count

Prepared by Casper, WY Branch

Method: A2510 B Batch: R166731

Sample ID: SC 2ND 1413 11/05/12 09:20Laboratory Control Sample Run: PHSC_101-C_121105A

Conductivity @ 25 C 99 90 1101.01400 umhos/cm

Sample ID: MBLK 11/05/12 09:26Method Blank Run: PHSC_101-C_121105A

Conductivity @ 25 C 0.22 umhos/cm

Sample ID: C12110105-008ADUP 11/05/12 12:46Sample Duplicate Run: PHSC_101-C_121105A

Conductivity @ 25 C 101.0 1.71830 umhos/cm

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12110105

QA/QC Summary Report

11/14/12Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 12/05/12

Count

Prepared by Casper, WY Branch

Method: A2540 C Batch: TDS121105A

Sample ID: MB-1_121105A 11/05/12 15:57Method Blank Run: BAL-1_121105A

Solids, Total Dissolved TDS @ 180 C 4ND mg/L

Sample ID: LCS-2_121105A 11/05/12 15:57Laboratory Control Sample Run: BAL-1_121105A

Solids, Total Dissolved TDS @ 180 C 100 90 11010999 mg/L

Sample ID: C12110104-001A DUP 11/05/12 16:05Sample Duplicate Run: BAL-1_121105A

Solids, Total Dissolved TDS @ 180 C 510 3.74090 mg/L

Sample ID: C12110104-002A MS 11/05/12 16:05Sample Matrix Spike Run: BAL-1_121105A

Solids, Total Dissolved TDS @ 180 C 93 90 1101013600 mg/L

Method: A2540 C Batch: TDS121106A

Sample ID: MB-1_121106A 11/06/12 15:15Method Blank Run: BAL-1_121106A

Solids, Total Dissolved TDS @ 180 C 4ND mg/L

Sample ID: LCS-2_121106A 11/06/12 15:15Laboratory Control Sample Run: BAL-1_121106A

Solids, Total Dissolved TDS @ 180 C 100 90 110101110 mg/L

Sample ID: C12110105-007A DUP 11/06/12 15:16Sample Duplicate Run: BAL-1_121106A

Solids, Total Dissolved TDS @ 180 C 510 0.51560 mg/L

Sample ID: C12110105-008A MS 11/06/12 15:16Sample Matrix Spike Run: BAL-1_121106A

Solids, Total Dissolved TDS @ 180 C 99 90 110103520 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12110105

QA/QC Summary Report

11/14/12Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 12/05/12

Count

Prepared by Casper, WY Branch

Method: A4500-H B Analytical Run: PHSC_101-C_121105A

Sample ID: pH 6.86 11/05/12 09:07Initial Calibration Verification Standard

pH 100 98 1020.0106.84 s.u.

Method: A4500-H B Batch: R166731

Sample ID: C12110105-008ADUP 11/05/12 12:46Sample Duplicate Run: PHSC_101-C_121105A

pH 30.010 0.17.28 s.u.

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12110105

QA/QC Summary Report

11/14/12Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 12/05/12

Count

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP2-C_121108C

Sample ID: ICV 11/08/12 14:11Initial Calibration Verification Standard7

Arsenic 102 95 1050.101.02 mg/L

Calcium 99 95 1050.5049.6 mg/L

Magnesium 103 95 1050.5051.7 mg/L

Molybdenum 105 95 1050.101.05 mg/L

Potassium 95 95 1050.5047.2 mg/L

Sodium 105 95 1050.5052.6 mg/L

Uranium 100 95 1051.05.02 mg/L

Sample ID: ICSA 11/08/12 14:40Interference Check Sample A7

Arsenic 0.10-0.0197 mg/L

Calcium 99 80 1200.50493 mg/L

Magnesium 107 80 1200.50533 mg/L

Molybdenum 0.10-0.0189 mg/L

Potassium 0.50-0.00720 mg/L

Sodium 0.500.0329 mg/L

Uranium 1.00.0121 mg/L

Sample ID: ICSAB 11/08/12 14:44Interference Check Sample AB7

Arsenic 0.10-0.0241 mg/L

Calcium 99 80 1200.50497 mg/L

Magnesium 104 80 1200.50518 mg/L

Molybdenum 0.10-0.0186 mg/L

Potassium 0.50-0.00620 mg/L

Sodium 0.500.0282 mg/L

Uranium 1.00.00440 mg/L

Method: E200.7 Batch: R166967

Sample ID: MB-121108A 11/08/12 15:08Method Blank Run: ICP2-C_121108C7

Arsenic 0.01ND mg/L

Calcium 0.06ND mg/L

Magnesium 0.03ND mg/L

Molybdenum 0.004ND mg/L

Potassium 0.06ND mg/L

Sodium 0.3ND mg/L

Uranium 0.3ND mg/L

Sample ID: LFB-121108A 11/08/12 15:12Laboratory Fortified Blank Run: ICP2-C_121108C7

Arsenic 97 85 1150.100.972 mg/L

Calcium 97 85 1150.5048.4 mg/L

Magnesium 100 85 1150.5050.0 mg/L

Molybdenum 101 85 1150.101.01 mg/L

Potassium 92 85 1150.5046.0 mg/L

Sodium 99 85 1150.5049.5 mg/L

Uranium 96 85 1151.04.80 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12110105

QA/QC Summary Report

11/14/12Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 12/05/12

Count

Prepared by Casper, WY Branch

Method: E200.7 Batch: R166967

Sample ID: C12110105-011BMS2 11/08/12 19:02Sample Matrix Spike Run: ICP2-C_121108C7

Arsenic 100 70 1300.0151.02 mg/L

Calcium 84 70 1301.0134 mg/L

Magnesium 98 70 1301.081.4 mg/L

Molybdenum 74 70 1300.00360.750 mg/L

Potassium 92 70 1301.050.3 mg/L

Sodium 99 70 1301.0100 mg/L

Uranium 87 70 1300.264.44 mg/L

Sample ID: C12110105-011BMSD 11/08/12 19:06Sample Matrix Spike Duplicate Run: ICP2-C_121108C7

Arsenic 101 70 130 200.015 0.71.03 mg/L

Calcium 86 70 130 201.0 0.8135 mg/L

Magnesium 97 70 130 201.0 0.581.0 mg/L

Molybdenum 76 70 130 200.0036 3.30.775 mg/L

Potassium 94 70 130 201.0 2.351.5 mg/L

Sodium 100 70 130 201.0 0.8101 mg/L

Uranium 85 70 130 200.26 2.24.35 mg/L

Sample ID: C12100761-001BMS2 11/08/12 20:59Sample Matrix Spike Run: ICP2-C_121108C7

Arsenic 100 70 1300.0151.03 mg/L

Calcium 96 70 1301.069.0 mg/L

Magnesium 99 70 1301.053.7 mg/L

Molybdenum 72 70 1300.00360.737 mg/L

Potassium 93 70 1301.050.0 mg/L

Sodium 104 70 1301.0186 mg/L

Uranium 82 70 1300.264.18 mg/L

Sample ID: C12100761-001BMSD 11/08/12 21:03Sample Matrix Spike Duplicate Run: ICP2-C_121108C7

Arsenic 103 70 130 200.015 2.51.05 mg/L

Calcium 97 70 130 201.0 0.969.6 mg/L

Magnesium 100 70 130 201.0 0.854.1 mg/L

Molybdenum 75 70 130 200.0036 4.10.768 mg/L

Potassium 95 70 130 201.0 2.251.1 mg/L

Sodium 93 70 130 201.0 3.0181 mg/L

Uranium 83 70 130 200.26 0.94.22 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12110105

QA/QC Summary Report

11/14/12Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 12/05/12

Count

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP2-C_121109B

Sample ID: ICV 11/09/12 13:45Initial Calibration Verification Standard4

Calcium 100 95 1050.5050.0 mg/L

Magnesium 103 95 1050.5051.5 mg/L

Potassium 99 95 1052.749.4 mg/L

Sodium 105 95 1050.5052.7 mg/L

Sample ID: ICSA 11/09/12 14:25Interference Check Sample A4

Calcium 101 80 1200.50503 mg/L

Magnesium 107 80 1200.50535 mg/L

Potassium 0.50-0.00200 mg/L

Sodium 0.50-0.0409 mg/L

Sample ID: ICSAB 11/09/12 14:29Interference Check Sample AB4

Calcium 101 80 1200.50504 mg/L

Magnesium 109 80 1200.50545 mg/L

Potassium 0.50-0.00180 mg/L

Sodium 0.500.102 mg/L

Method: E200.7 Batch: R167033

Sample ID: MB-121109A 11/09/12 14:53Method Blank Run: ICP2-C_121109B4

Calcium 0.06ND mg/L

Magnesium 0.03ND mg/L

Potassium 0.06ND mg/L

Sodium 0.03ND mg/L

Sample ID: LFB-121109A 11/09/12 14:58Laboratory Fortified Blank Run: ICP2-C_121109B4

Calcium 96 85 1150.5048.2 mg/L

Magnesium 97 85 1150.5048.4 mg/L

Potassium 89 85 1150.5044.5 mg/L

Sodium 95 85 1150.5047.6 mg/L

Sample ID: C12110106-003BMS2 11/10/12 02:45Sample Matrix Spike Run: ICP2-C_121109B4

Calcium 94 70 1301.0125 mg/L

Magnesium 93 70 1301.099.1 mg/L

Potassium 91 70 1301.094.6 mg/L

Sodium 70 1301.0591 mg/L A

Sample ID: C12110106-003BMSD 11/10/12 02:49Sample Matrix Spike Duplicate Run: ICP2-C_121109B4

Calcium 91 70 130 201.0 2.3122 mg/L

Magnesium 93 70 130 201.0 0.699.7 mg/L

Potassium 92 70 130 201.0 0.995.4 mg/L

Sodium 70 130 201.0 0.2592 mg/L A

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12110105

QA/QC Summary Report

11/14/12Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 12/05/12

Count

Prepared by Casper, WY Branch

Method: E200.8 Analytical Run: ICPMS4-C_121112A

Sample ID: ICV 11/12/12 12:39Initial Calibration Verification Standard4

Arsenic 102 90 1100.00100.0512 mg/L

Molybdenum 95 90 1100.00100.0477 mg/L

Selenium 103 90 1100.00100.0516 mg/L

Uranium 100 90 1100.000300.0500 mg/L

Method: E200.8 Batch: R167122

Sample ID: LRB 11/12/12 13:14Method Blank Run: ICPMS4-C_121112A4

Arsenic 5E-05ND mg/L

Molybdenum 3E-05ND mg/L

Selenium 7E-05ND mg/L

Uranium 9E-060.0006 mg/L

Sample ID: LFB 11/12/12 13:41Laboratory Fortified Blank Run: ICPMS4-C_121112A4

Arsenic 106 85 1150.00100.0529 mg/L

Molybdenum 99 85 1150.00100.0495 mg/L

Selenium 106 85 1150.00100.0529 mg/L

Uranium 104 85 1150.000300.0521 mg/L

Sample ID: C12110104-008BMS4 11/13/12 03:50Sample Matrix Spike Run: ICPMS4-C_121112A4

Arsenic 106 70 1300.00100.271 mg/L

Molybdenum 102 70 1300.00100.269 mg/L

Selenium 102 70 1300.00100.310 mg/L

Uranium 98 70 1300.000300.676 mg/L

Sample ID: C12110104-008BMSD 11/13/12 03:54Sample Matrix Spike Duplicate Run: ICPMS4-C_121112A4

Arsenic 108 70 130 200.0010 1.70.275 mg/L

Molybdenum 106 70 130 200.0010 3.40.278 mg/L

Selenium 105 70 130 200.0010 2.00.316 mg/L

Uranium 101 70 130 200.00030 1.20.684 mg/L

Sample ID: C12110105-009BMS4 11/13/12 06:30Sample Matrix Spike Run: ICPMS4-C_121112A4

Arsenic 118 70 1300.00100.0593 mg/L

Molybdenum 108 70 1300.00100.0549 mg/L

Selenium 114 70 1300.00100.0623 mg/L

Uranium 118 70 1300.000300.0621 mg/L

Sample ID: C12110105-009BMSD 11/13/12 06:35Sample Matrix Spike Duplicate Run: ICPMS4-C_121112A4

Arsenic 117 70 130 200.0010 0.50.0590 mg/L

Molybdenum 110 70 130 200.0010 2.20.0561 mg/L

Selenium 116 70 130 200.0010 0.90.0629 mg/L

Uranium 120 70 130 200.00030 1.30.0630 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12110105

QA/QC Summary Report

11/14/12Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 12/05/12

Count

Prepared by Casper, WY Branch

Method: E300.0 Analytical Run: IC1-C_121105A

Sample ID: ICV-110512-10 11/05/12 16:27Initial Calibration Verification Standard2

Chloride 98 90 1101.09.84 mg/L

Sulfate 100 90 1101.040.0 mg/L

Method: E300.0 Batch: R166833

Sample ID: ICB-110512-11 11/05/12 16:45Method Blank Run: IC1-C_121105A2

Chloride 0.04ND mg/L

Sulfate 0.1ND mg/L

Sample ID: LFB-110512-12 11/05/12 17:02Laboratory Fortified Blank Run: IC1-C_121105A2

Chloride 98 90 1101.09.78 mg/L

Sulfate 99 90 1101.039.5 mg/L

Sample ID: C12110103-012AMS 11/06/12 02:19Sample Matrix Spike Run: IC1-C_121105A2

Chloride 98 90 1101.071.1 mg/L

Sulfate 97 90 1104.2931 mg/L

Sample ID: C12110103-012AMSD 11/06/12 02:36Sample Matrix Spike Duplicate Run: IC1-C_121105A2

Chloride 100 90 110 101.0 0.971.8 mg/L

Sulfate 97 90 110 104.2 0.0931 mg/L

Sample ID: C12110104-006AMS 11/06/12 06:23Sample Matrix Spike Run: IC1-C_121105A2

Chloride 97 90 110101650 mg/L

Sulfate 95 90 110426170 mg/L

Sample ID: C12110104-006AMSD 11/06/12 06:40Sample Matrix Spike Duplicate Run: IC1-C_121105A2

Chloride 100 90 110 1010 0.81660 mg/L

Sulfate 98 90 110 1042 0.86210 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Shipping container/cooler in good condition?

Custody seals intact on shipping container/cooler?

Custody seals intact on sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

� �

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Not Present

Not Present

Not Present

�

�

�

No VOA vials submitted

Not Applicable �

�

3.4°C  On Ice

11/2/2012Tracy Judge

FedEx

tjp

Date Received:

Received by:

Login completed by:

Carrier 
name:

BL2000\smead

11/5/2012

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:

None

Temp Blank received? Yes No� � Not Applicable �

Workorder Receipt Checklist

Rio Algom Mining Corporation LLC C12110105

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as pH, Dissolved Oxygen and Residual 
Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, data units are typically noted as –dry. 
For agricultural and mining soil parameters/characteristics, all samples are dried and ground prior to sample analysis.

Standard Reporting Procedures
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Purging And Sampling Data Sheet

lob#r 1350 lsampler: J Kerns T ftIultov lcl ient: Montqomerv &Associates

we l l ID :  RL- l  lDa te  (ppoaro r7 , :  7 t ^ l ( , L r  r i ,  r  I  s i t e :  R ioA lqom f i r rn inq .  L i sbon .  UT

!ry-egther Conditions; 5- r^ "- - r',-1,,{ lSampter Siqnatur", -/.2,-
/ l / '

we l ld iam:  !4 "  r "  2 "  3 '4 "  6 , ,  o rhe r :  < t '  l o tw :  t t r " . t . +  To ta l  DeDth :  t ?y  , ro
Purge equip: ES diam: Bladder Peri Waterra Positive Air Disptacement 

@
disp bailer reflon bailer other: Tubing: OD: New Dedicated NA

Purge method: 3 s case vo ume 6..U1"' i-n"-) Ex ra.r,o- or-er:
Pump depth/ intake: lMult ipl iers: r,- o.or 4.= 0.65 5-=1.02
(TD - DTWX lviultiplief = 1Volume 180% Recoverv (TD - DTW X 0.20 | DTV\')

l  Vo lume=  -_  X  -= (TotalPuee) 80%=

Time
femD
€)'o DTI

S p
Cond\

tns/-"B,)
T!rbidi ty

Purge
Rate rGl
'6,j."r

Removqd
(sdvf8 ) DO (-elr)

ORP
DTW Notes

iaR fn L A 7 . 1 .r l?8,I L-7. ) t so l . t ) 7 . j . 1 I l A . - t )

b  4 t l q . 6 q i S l )  o . q L q s 7 . 1  1 ) \ q  ) t / .  11,

o : l ( q . 3 i o06 f , l x . l i  r l | . q o 7  ,L1 -7t v., 1 t6 . t rR

o(.r l q . " v.+ J D t O  6 l 7 . ? l {1, ' 2 . 1 s / . o  I ) ?  1 . 1 l  . . M

dsi_1 t 0 . o 7 . + t  0 o g b t l , L )  ,zo 6 .  r L L1o.cI I i 1  t rR

OZ)  \ - t o .  I ]  . 1 1 r o l J T i l .-J l so l . l t L . } a ? lr, . \ r  i .  . l {

n gLr. l o .  o 1 . L l /c | 2,? l r  t 6 . 7 o l r s . f

Did well dewater? YES aNd Totalvolumeremoved: 3.70 /t laffL]

SamDle method: Disp Bailer Hvdrasleeve NewTubinq Ext. Port Other: -Svs t.w1

Samole date:z! r f lcv.o I  i samole time: 08\ O DTW at samole: I I 6

SamDle lD: 6f o I Lab: Enerqv Labs Number of bot ef:?)

Analvsis: 500 mtNP oorv Arkalinirv. cL. sc-. TDS. EC. pH 250 mlHNO3 polv'lield fillered -Dissolved l',4elals

EquiDment blank lD @, Field blank lD @

DuDlicate lD: Pre-purqe DO: Posi ouroe Do:

Fe2* i Pre-ourqe ORP: Post purqe ORP:

NAPL depth: Volume of NAPL: Volume removed: ml

confluence Environmental, Inc 3308 E Camino Ave, Suite 300 t148, Sacramento, CA 9542L,916160 J641



Purging And Sampling Data Sheet

(TotalPurge) 80%=

Job#i 1350 lsampler: J Kerns T tMu oy lcl ient: I \ , , lontqomerv &Associates

Well ID: I:F- 8 loate rooo":o'r:  zg-n, z- r l  I  Site: RioAtqom Mininq, Lisbon. UT

Weather Conditions: S4^^.. - /; j ,.1 Sampf er Siqnaturet '/.2-

Weff diam: ,,0' , ' , ' ,"d u'i orn",
//'

DTW: -7..r .L1 Total  Depth: ?,q )  . . i l
waterra 

"o"n,uu 
on o'.0,u..."n(.--r*.

Tubinqr oD: New Dedicate)-TA

Purge equip; Es diam:

disp bailer teflon bairer
Purge method:  l -5  Case votJre r4 iLro/Low-F,ow E(rrac ion other :

Pumpdepth/ intake: l t tu l t ip l iersl '=o.oo 6"= 1.47 Radius.xo.r6j
(TD- DTWX Mult ipl ier = l  Volume 180% Recovery {TD - DTWX 0.20 + DTWI

Time
IlmP

(',c)',F) PH

sp
Cond-
1-sl3J

Turbidi ty
Purge

Removed
rs"r16J DO (ms/D

ORP
DTW Notes

q , b g . 3 . f t L 5 l . o ] . a o , q  1 _ x 7 \ . 1  . l

l o . l z . o I 7.t I a.s l z s 1 , 5 8 (" , t 7 l ?4 ,  \

o q  l s l 0 . l
-? .q I  E l< l ?  \ l . 7 S 5.  Lr , 7q.rq

r c - o 1 . 8 l S r R l L l 2 , r  l 5. L8 / qK . s
q . * } ,E I R O O 2 . 1 l r  < 1 . 5 D f e s / S o .  L 74 .1q

c . l 7 . / , i ? ?  ) 1 L l )  s L , 8  6
-7.qLt

lL lq .C

n q 7 7 t o . 1 ] . + l 7  6 R f , .q- l L 5
'7 ,10

n 9 1 C I 1 ) , \
'1.> t7'l s t . 5 l ) . 1 , A i 1 .1 l s l ,

Did well dewaler? YES a NO) Tolal volume removed. (oallfi\

Samole method: DisD Bailer Hvdrasleeve NewTubino Ext. Port Otheri (, . .+"-

Sample date: ? *rdL,7rri Sample t ime: Oq l< DTW at sample:

SamDle lD: a:\ .  L Lab: Enerov Labs Number of bottleV.TJ
Analvsis: 500 mlNP ooly -Alkalinitv. cl. so4. TDs. Ec. oH 250 ml HNo3 oolv "lield fillered - Dissolved l',,letals

Eouioment blank lD @ Field blank lD @

Duolicate lD: Pre-ourqe Do: Post ouroe DOi

Fe2+'. Pre-ouroe ORP: Post ourqe ORPi

NAPL deoth: Volume of NAPL: Volume removed- ml

Confluence Environmental, Inc 3308 E Cam no Ave, Suite 300 #14a, sac@mento, CA 9582r, 916-760-1641



Job#r 1350 lSu-plen J Kerns T l\Iullov lcl ient: l\rontqomerv & Associates

Weff ID: iAL./  - toq lDaterooo,,0r, , :  2J:.  M)v )A| )  |  Si te:  RioAlqom lvl tntnq. Lisbon. UT

Weather conditions: -(t^nr,,; - drlrl lsampler siqnaturet -y',Z
t  ^ , ,  , , -  

"Wefl diam. r/a" 1" 2" 3"4a" ) 6- o\het: lDTw:YLl. '1 , Total Depth:
Purge equip: Es - diam: Bladder Peri Waterra Positive Air Dispiacement Ext. System

disD bai ler  te f lon bai ler  o lher :  Tubinq:  ODr New Dedicated NA

Purqe method: 3-5 case volume Micro/Low-Flow Extraction other:

PumD deDth/ intake: lMult iDliers: r '-  o.oa

ffD - DTWX MultiDlief = 1 Volume 180% Recoverv (TD - DTW X 0.20 + DTW)

Purging And Sampling Data Sheet

(Total Pufge)

Purge
Removed

i1 i ,1

TotalvolumeDid welldewater? YES xO

Hvdrasleeve New Tubin EXi POn Umer:

DTW at sample: qq.q

Number of botll

lvsis: soo mt NP porv , Arkarinity, cl, so4, TDs, Ec, pH 250 ml H \lQ!-p9l-yjl9l! !!!9I9q

Field blank lDEquioment blank lD

Post ource Do:DuDlicate lD:
Post Durqe ORP:

Volume removed: mlVolume of NAPLiNAPL de

Confluence Environmental/ Inc 330B E Cam no Ave, suite 300 "'148, Sacranento, CA 9562!,9\6-J60'764r



Job#: 1350 lsampler: J Kerns T [4u oy lcl ient: Montqomery &Assocrates

well IDrM\|/-106 lDate (DDo,r,orr: )r-.rrru7l,t t  I  Site: RroAtaom tMinino. Lisbon. UT

Weather Conditions: (^^ - ., -.^i'^ Samof er Sionature i ./)7- .2--

Well diam: 1/4 r '  2 3 ( 4',  6" orhe,. DTW: z'+ s' i'l tofiOeptttt
Purge equip: 

>M 
Btaadq PeI water:/--Plsirive Air D sotacement Fxt. sy:g)-/

disp bailer --tefl-on barler other: Tubi6-q: OD, New Deoicared---Nf
Purqe method: l -5 Case vo.ume Micro/Low now E<rract 'o.  Other.
Pumpdep th / i n take i  lMu l t i p l i e rs :1 , -o .oa
(TD - DTWX lllultiplier = '1 Volume lB0% Recoverv {TD - DTW X 0.20 + DTV\')

l Volume= -..-- X

Purging And Sampling Data Sheet

(Total Purge)

Purge

DO rmq/ I

Total volume removed:Didwelldewatef YES

rasleeve New Tub Ext. Port Other:: Disp Bailer

DTW at sample: 2:Samole t ime: lol

Lab: Enerov Labs Number of bottles: 2rD: 6fo3
sls: 500 ml NP oolv - Alkaliniv. C. SO4, TDS, EC,0H 250 mlHNO3 poly'field liltered Djssolved Melals

Field blank lD

uroe ORP:

Volume removed: mlNAPL deDth: Volume of NAPL:

Conf luence Environmental. Inc J .03  L l  ca- l ro  Ave,suLe J00 . I i3 ,  gacraren .o ,  C-A9582 t t  9 t6 -760-7641



ANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORT

The results as reported relate only to the item(s) submitted for testing. The analyses presented in this report were 
performed at Energy Laboratories, Inc., 2393 Salt Creek Hwy., Casper, WY 82601, unless otherwise noted.  
Radiochemistry analyses were performed at Energy Laboratories, Inc., 2325 Kerzell Lane, Casper, WY 82601, 
unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory Analytical 
Report, the QA/QC Summary Report, or the Case Narrative. 

If you have any questions regarding these test results, please call.

Sample ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

C12111026-001 6301 11/28/12 8:30 11/29/12 Aqueous Metals by ICP/ICPMS, Dissolved
Alkalinity
QA Calculations
Conductivity
E300.0 Anions
pH
Solids, Total Dissolved
Solids, Total Dissolved - Calculated

C12111026-002 6302 11/28/12 9:35 11/29/12 Aqueous Same As Above

C12111026-003 6303 11/28/12 10:10 11/29/12 Aqueous Same As Above

C12111026-004 6304 11/28/12 10:30 11/29/12 Aqueous Same As Above

Rio Algom Mining Corporation LLC

Project Name: Lisbon, UT Facility

Workorder No.: C12111026

Hwy 605 and 509

Grants, NM  87020

December 07, 2012

Energy Laboratories, Inc. Casper WY received the following 4 samples for Rio Algom Mining Corporation LLC on 11/29/2012 
for analysis.

Page 1 of 17



LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12111026-001

Client Sample ID: 6301

Collection Date: 11/28/12 08:30

Matrix: Aqueous

Report Date: 12/07/12

DateReceived: 11/29/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

Prepared by Casper, WY Branch

MAJOR IONS

11/29/12 19:19 / jba5mg/LNDCarbonate as CO3 A2320 B

11/29/12 19:19 / jba5mg/L1240Bicarbonate as HCO3 A2320 B

11/30/12 19:13 / sf1mg/L565Calcium E200.7

D 11/30/12 14:06 / wc10mg/L673Chloride E300.0

11/30/12 19:13 / sf1mg/L182Magnesium E200.7

11/30/12 19:13 / sf1mg/L20Potassium E200.7

D 12/04/12 13:19 / sf2mg/L2280Sodium E200.7

D 11/30/12 14:06 / wc40mg/L4550Sulfate E300.0

PHYSICAL PROPERTIES

11/30/12 09:12 / ab1umhos/cm9960Conductivity @ 25 C A2510 B

H 11/30/12 09:12 / ab0.01s.u.7.38pH A4500-H B

11/30/12 11:25 / ab10mg/L9100Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

12/05/12 23:27 / cp0.001mg/L0.003Arsenic E200.8

D 11/30/12 19:13 / sf0.006mg/L10.2Molybdenum E200.7

12/05/12 23:27 / cp0.001mg/L0.074Selenium E200.8

D 11/30/12 19:13 / sf0.5mg/L41.2Uranium E200.7

DATA QUALITY

12/07/12 09:05 / kbh%2.62A/C Balance (± 5) A1030 E

12/07/12 09:05 / kbhmeq/L136Anions A1030 E

12/07/12 09:05 / kbhmeq/L143Cations A1030 E

12/07/12 09:05 / kbhmg/L9000Solids, Total Dissolved Calculated A1030 E

12/07/12 09:05 / kbh1.01TDS Balance (0.80 - 1.20) A1030 E

MAJOR IONS

11/29/12 19:19 / jba5mg/LNDCarbonate as CO3 A2320 B

11/29/12 19:19 / jba5mg/L1240Bicarbonate as HCO3 A2320 B

11/30/12 19:13 / sf1mg/L565Calcium E200.7

D 11/30/12 14:06 / wc10mg/L673Chloride E300.0

11/30/12 19:13 / sf1mg/L182Magnesium E200.7

11/30/12 19:13 / sf1mg/L20Potassium E200.7

D 12/04/12 13:19 / sf2mg/L2280Sodium E200.7

D 11/30/12 14:06 / wc40mg/L4550Sulfate E300.0

PHYSICAL PROPERTIES

11/30/12 09:12 / ab1umhos/cm9960Conductivity @ 25 C A2510 B

H 11/30/12 09:12 / ab0.01s.u.7.38pH A4500-H B

11/30/12 11:25 / ab10mg/L9100Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

12/05/12 23:27 / cp0.001mg/L0.003Arsenic E200.8

D 11/30/12 19:13 / sf0.006mg/L10.2Molybdenum E200.7

12/05/12 23:27 / cp0.001mg/L0.074Selenium E200.8

D 11/30/12 19:13 / sf0.5mg/L41.2Uranium E200.7

DATA QUALITY

12/07/12 09:05 / kbh%2.62A/C Balance (± 5) A1030 E

12/07/12 09:05 / kbhmeq/L136Anions A1030 E

12/07/12 09:05 / kbhmeq/L143Cations A1030 E

12/07/12 09:05 / kbhmg/L9000Solids, Total Dissolved Calculated A1030 E

12/07/12 09:05 / kbh1.01TDS Balance (0.80 - 1.20) A1030 E

MAJOR IONS

11/29/12 19:19 / jba5mg/LNDCarbonate as CO3 A2320 B

11/29/12 19:19 / jba5mg/L1240Bicarbonate as HCO3 A2320 B

11/30/12 19:13 / sf1mg/L565Calcium E200.7

D 11/30/12 14:06 / wc10mg/L673Chloride E300.0

11/30/12 19:13 / sf1mg/L182Magnesium E200.7

11/30/12 19:13 / sf1mg/L20Potassium E200.7

D 12/04/12 13:19 / sf2mg/L2280Sodium E200.7

D 11/30/12 14:06 / wc40mg/L4550Sulfate E300.0

PHYSICAL PROPERTIES

11/30/12 09:12 / ab1umhos/cm9960Conductivity @ 25 C A2510 B

H 11/30/12 09:12 / ab0.01s.u.7.38pH A4500-H B

11/30/12 11:25 / ab10mg/L9100Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

12/05/12 23:27 / cp0.001mg/L0.003Arsenic E200.8

D 11/30/12 19:13 / sf0.006mg/L10.2Molybdenum E200.7

12/05/12 23:27 / cp0.001mg/L0.074Selenium E200.8

D 11/30/12 19:13 / sf0.5mg/L41.2Uranium E200.7

DATA QUALITY

12/07/12 09:05 / kbh%2.62A/C Balance (± 5) A1030 E

12/07/12 09:05 / kbhmeq/L136Anions A1030 E

12/07/12 09:05 / kbhmeq/L143Cations A1030 E

12/07/12 09:05 / kbhmg/L9000Solids, Total Dissolved Calculated A1030 E

12/07/12 09:05 / kbh1.01TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.

Page 2 of 17



LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12111026-002

Client Sample ID: 6302

Collection Date: 11/28/12 09:35

Matrix: Aqueous

Report Date: 12/07/12

DateReceived: 11/29/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

Prepared by Casper, WY Branch

MAJOR IONS

11/29/12 19:27 / jba5mg/LNDCarbonate as CO3 A2320 B

11/29/12 19:27 / jba5mg/L384Bicarbonate as HCO3 A2320 B

11/30/12 19:29 / sf1mg/L205Calcium E200.7

11/30/12 14:21 / wc1mg/L195Chloride E300.0

11/30/12 19:29 / sf1mg/L54Magnesium E200.7

11/30/12 19:29 / sf1mg/L5Potassium E200.7

11/30/12 19:29 / sf1mg/L150Sodium E200.7

D 11/30/12 14:21 / wc4mg/L428Sulfate E300.0

PHYSICAL PROPERTIES

11/30/12 09:14 / ab1umhos/cm1860Conductivity @ 25 C A2510 B

H 11/30/12 09:14 / ab0.01s.u.7.70pH A4500-H B

11/30/12 11:25 / ab10mg/L1330Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

12/05/12 23:31 / cp0.001mg/L0.031Arsenic E200.8

12/05/12 23:31 / cp0.001mg/L0.015Molybdenum E200.8

12/05/12 23:31 / cp0.001mg/L0.011Selenium E200.8

12/05/12 23:31 / cp0.0003mg/L0.592Uranium E200.8

DATA QUALITY

12/05/12 07:15 / kbh%0.497A/C Balance (± 5) A1030 E

12/05/12 07:15 / kbhmeq/L21.2Anions A1030 E

12/05/12 07:15 / kbhmeq/L21.4Cations A1030 E

12/05/12 07:15 / kbhmg/L1300Solids, Total Dissolved Calculated A1030 E

12/05/12 07:15 / kbh1.05TDS Balance (0.80 - 1.20) A1030 E

MAJOR IONS

11/29/12 19:27 / jba5mg/LNDCarbonate as CO3 A2320 B

11/29/12 19:27 / jba5mg/L384Bicarbonate as HCO3 A2320 B

11/30/12 19:29 / sf1mg/L205Calcium E200.7

11/30/12 14:21 / wc1mg/L195Chloride E300.0

11/30/12 19:29 / sf1mg/L54Magnesium E200.7

11/30/12 19:29 / sf1mg/L5Potassium E200.7

11/30/12 19:29 / sf1mg/L150Sodium E200.7

D 11/30/12 14:21 / wc4mg/L428Sulfate E300.0

PHYSICAL PROPERTIES

11/30/12 09:14 / ab1umhos/cm1860Conductivity @ 25 C A2510 B

H 11/30/12 09:14 / ab0.01s.u.7.70pH A4500-H B

11/30/12 11:25 / ab10mg/L1330Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

12/05/12 23:31 / cp0.001mg/L0.031Arsenic E200.8

12/05/12 23:31 / cp0.001mg/L0.015Molybdenum E200.8

12/05/12 23:31 / cp0.001mg/L0.011Selenium E200.8

12/05/12 23:31 / cp0.0003mg/L0.592Uranium E200.8

DATA QUALITY

12/05/12 07:15 / kbh%0.497A/C Balance (± 5) A1030 E

12/05/12 07:15 / kbhmeq/L21.2Anions A1030 E

12/05/12 07:15 / kbhmeq/L21.4Cations A1030 E

12/05/12 07:15 / kbhmg/L1300Solids, Total Dissolved Calculated A1030 E

12/05/12 07:15 / kbh1.05TDS Balance (0.80 - 1.20) A1030 E

MAJOR IONS

11/29/12 19:27 / jba5mg/LNDCarbonate as CO3 A2320 B

11/29/12 19:27 / jba5mg/L384Bicarbonate as HCO3 A2320 B

11/30/12 19:29 / sf1mg/L205Calcium E200.7

11/30/12 14:21 / wc1mg/L195Chloride E300.0

11/30/12 19:29 / sf1mg/L54Magnesium E200.7

11/30/12 19:29 / sf1mg/L5Potassium E200.7

11/30/12 19:29 / sf1mg/L150Sodium E200.7

D 11/30/12 14:21 / wc4mg/L428Sulfate E300.0

PHYSICAL PROPERTIES

11/30/12 09:14 / ab1umhos/cm1860Conductivity @ 25 C A2510 B

H 11/30/12 09:14 / ab0.01s.u.7.70pH A4500-H B

11/30/12 11:25 / ab10mg/L1330Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

12/05/12 23:31 / cp0.001mg/L0.031Arsenic E200.8

12/05/12 23:31 / cp0.001mg/L0.015Molybdenum E200.8

12/05/12 23:31 / cp0.001mg/L0.011Selenium E200.8

12/05/12 23:31 / cp0.0003mg/L0.592Uranium E200.8

DATA QUALITY

12/05/12 07:15 / kbh%0.497A/C Balance (± 5) A1030 E

12/05/12 07:15 / kbhmeq/L21.2Anions A1030 E

12/05/12 07:15 / kbhmeq/L21.4Cations A1030 E

12/05/12 07:15 / kbhmg/L1300Solids, Total Dissolved Calculated A1030 E

12/05/12 07:15 / kbh1.05TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12111026-003

Client Sample ID: 6303

Collection Date: 11/28/12 10:10

Matrix: Aqueous

Report Date: 12/07/12

DateReceived: 11/29/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

Prepared by Casper, WY Branch

MAJOR IONS

11/29/12 19:35 / jba5mg/LNDCarbonate as CO3 A2320 B

11/29/12 19:35 / jba5mg/L241Bicarbonate as HCO3 A2320 B

11/30/12 19:33 / sf1mg/L125Calcium E200.7

D 11/30/12 14:37 / wc2mg/L75Chloride E300.0

11/30/12 19:33 / sf1mg/L60Magnesium E200.7

11/30/12 19:33 / sf1mg/L17Potassium E200.7

11/30/12 19:33 / sf1mg/L498Sodium E200.7

D 11/30/12 14:37 / wc8mg/L1230Sulfate E300.0

PHYSICAL PROPERTIES

11/30/12 09:17 / ab1umhos/cm2820Conductivity @ 25 C A2510 B

H 11/30/12 09:17 / ab0.01s.u.7.77pH A4500-H B

11/30/12 11:25 / ab10mg/L2220Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

12/05/12 23:40 / cp0.001mg/L0.001Arsenic E200.8

12/05/12 23:40 / cp0.001mg/L0.007Molybdenum E200.8

12/05/12 23:40 / cp0.001mg/LNDSelenium E200.8

12/05/12 23:40 / cp0.0003mg/L0.0034Uranium E200.8

DATA QUALITY

12/05/12 07:15 / kbh%2.20A/C Balance (± 5) A1030 E

12/05/12 07:15 / kbhmeq/L31.8Anions A1030 E

12/05/12 07:15 / kbhmeq/L33.2Cations A1030 E

12/05/12 07:15 / kbhmg/L2100Solids, Total Dissolved Calculated A1030 E

12/05/12 07:15 / kbh1.04TDS Balance (0.80 - 1.20) A1030 E

MAJOR IONS

11/29/12 19:35 / jba5mg/LNDCarbonate as CO3 A2320 B

11/29/12 19:35 / jba5mg/L241Bicarbonate as HCO3 A2320 B

11/30/12 19:33 / sf1mg/L125Calcium E200.7

D 11/30/12 14:37 / wc2mg/L75Chloride E300.0

11/30/12 19:33 / sf1mg/L60Magnesium E200.7

11/30/12 19:33 / sf1mg/L17Potassium E200.7

11/30/12 19:33 / sf1mg/L498Sodium E200.7

D 11/30/12 14:37 / wc8mg/L1230Sulfate E300.0

PHYSICAL PROPERTIES

11/30/12 09:17 / ab1umhos/cm2820Conductivity @ 25 C A2510 B

H 11/30/12 09:17 / ab0.01s.u.7.77pH A4500-H B

11/30/12 11:25 / ab10mg/L2220Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

12/05/12 23:40 / cp0.001mg/L0.001Arsenic E200.8

12/05/12 23:40 / cp0.001mg/L0.007Molybdenum E200.8

12/05/12 23:40 / cp0.001mg/LNDSelenium E200.8

12/05/12 23:40 / cp0.0003mg/L0.0034Uranium E200.8

DATA QUALITY

12/05/12 07:15 / kbh%2.20A/C Balance (± 5) A1030 E

12/05/12 07:15 / kbhmeq/L31.8Anions A1030 E

12/05/12 07:15 / kbhmeq/L33.2Cations A1030 E

12/05/12 07:15 / kbhmg/L2100Solids, Total Dissolved Calculated A1030 E

12/05/12 07:15 / kbh1.04TDS Balance (0.80 - 1.20) A1030 E

MAJOR IONS

11/29/12 19:35 / jba5mg/LNDCarbonate as CO3 A2320 B

11/29/12 19:35 / jba5mg/L241Bicarbonate as HCO3 A2320 B

11/30/12 19:33 / sf1mg/L125Calcium E200.7

D 11/30/12 14:37 / wc2mg/L75Chloride E300.0

11/30/12 19:33 / sf1mg/L60Magnesium E200.7

11/30/12 19:33 / sf1mg/L17Potassium E200.7

11/30/12 19:33 / sf1mg/L498Sodium E200.7

D 11/30/12 14:37 / wc8mg/L1230Sulfate E300.0

PHYSICAL PROPERTIES

11/30/12 09:17 / ab1umhos/cm2820Conductivity @ 25 C A2510 B

H 11/30/12 09:17 / ab0.01s.u.7.77pH A4500-H B

11/30/12 11:25 / ab10mg/L2220Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

12/05/12 23:40 / cp0.001mg/L0.001Arsenic E200.8

12/05/12 23:40 / cp0.001mg/L0.007Molybdenum E200.8

12/05/12 23:40 / cp0.001mg/LNDSelenium E200.8

12/05/12 23:40 / cp0.0003mg/L0.0034Uranium E200.8

DATA QUALITY

12/05/12 07:15 / kbh%2.20A/C Balance (± 5) A1030 E

12/05/12 07:15 / kbhmeq/L31.8Anions A1030 E

12/05/12 07:15 / kbhmeq/L33.2Cations A1030 E

12/05/12 07:15 / kbhmg/L2100Solids, Total Dissolved Calculated A1030 E

12/05/12 07:15 / kbh1.04TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12111026-004

Client Sample ID: 6304

Collection Date: 11/28/12 10:30

Matrix: Aqueous

Report Date: 12/07/12

DateReceived: 11/29/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

Prepared by Casper, WY Branch

MAJOR IONS

11/29/12 19:43 / jba5mg/LNDCarbonate as CO3 A2320 B

11/29/12 19:43 / jba5mg/L470Bicarbonate as HCO3 A2320 B

11/30/12 19:37 / sf1mg/L84Calcium E200.7

11/30/12 14:52 / wc1mg/L109Chloride E300.0

11/30/12 19:37 / sf1mg/L23Magnesium E200.7

11/30/12 19:37 / sf1mg/L4Potassium E200.7

11/30/12 19:37 / sf1mg/L202Sodium E200.7

D 11/30/12 14:52 / wc4mg/L209Sulfate E300.0

PHYSICAL PROPERTIES

11/30/12 09:20 / ab1umhos/cm1410Conductivity @ 25 C A2510 B

H 11/30/12 09:20 / ab0.01s.u.7.76pH A4500-H B

11/30/12 11:26 / ab10mg/L925Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

12/05/12 23:36 / cp0.001mg/L0.002Arsenic E200.8

D 11/30/12 19:37 / sf0.006mg/L0.096Molybdenum E200.7

12/05/12 23:36 / cp0.001mg/L0.004Selenium E200.8

12/05/12 23:36 / cp0.0003mg/L0.215Uranium E200.8

DATA QUALITY

12/05/12 07:15 / kbh%-1.52A/C Balance (± 5) A1030 E

12/05/12 07:15 / kbhmeq/L15.4Anions A1030 E

12/05/12 07:15 / kbhmeq/L14.9Cations A1030 E

12/05/12 07:15 / kbhmg/L900Solids, Total Dissolved Calculated A1030 E

12/05/12 07:15 / kbh1.03TDS Balance (0.80 - 1.20) A1030 E

MAJOR IONS

11/29/12 19:43 / jba5mg/LNDCarbonate as CO3 A2320 B

11/29/12 19:43 / jba5mg/L470Bicarbonate as HCO3 A2320 B

11/30/12 19:37 / sf1mg/L84Calcium E200.7

11/30/12 14:52 / wc1mg/L109Chloride E300.0

11/30/12 19:37 / sf1mg/L23Magnesium E200.7

11/30/12 19:37 / sf1mg/L4Potassium E200.7

11/30/12 19:37 / sf1mg/L202Sodium E200.7

D 11/30/12 14:52 / wc4mg/L209Sulfate E300.0

PHYSICAL PROPERTIES

11/30/12 09:20 / ab1umhos/cm1410Conductivity @ 25 C A2510 B

H 11/30/12 09:20 / ab0.01s.u.7.76pH A4500-H B

11/30/12 11:26 / ab10mg/L925Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

12/05/12 23:36 / cp0.001mg/L0.002Arsenic E200.8

D 11/30/12 19:37 / sf0.006mg/L0.096Molybdenum E200.7

12/05/12 23:36 / cp0.001mg/L0.004Selenium E200.8

12/05/12 23:36 / cp0.0003mg/L0.215Uranium E200.8

DATA QUALITY

12/05/12 07:15 / kbh%-1.52A/C Balance (± 5) A1030 E

12/05/12 07:15 / kbhmeq/L15.4Anions A1030 E

12/05/12 07:15 / kbhmeq/L14.9Cations A1030 E

12/05/12 07:15 / kbhmg/L900Solids, Total Dissolved Calculated A1030 E

12/05/12 07:15 / kbh1.03TDS Balance (0.80 - 1.20) A1030 E

MAJOR IONS

11/29/12 19:43 / jba5mg/LNDCarbonate as CO3 A2320 B

11/29/12 19:43 / jba5mg/L470Bicarbonate as HCO3 A2320 B

11/30/12 19:37 / sf1mg/L84Calcium E200.7

11/30/12 14:52 / wc1mg/L109Chloride E300.0

11/30/12 19:37 / sf1mg/L23Magnesium E200.7

11/30/12 19:37 / sf1mg/L4Potassium E200.7

11/30/12 19:37 / sf1mg/L202Sodium E200.7

D 11/30/12 14:52 / wc4mg/L209Sulfate E300.0

PHYSICAL PROPERTIES

11/30/12 09:20 / ab1umhos/cm1410Conductivity @ 25 C A2510 B

H 11/30/12 09:20 / ab0.01s.u.7.76pH A4500-H B

11/30/12 11:26 / ab10mg/L925Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

12/05/12 23:36 / cp0.001mg/L0.002Arsenic E200.8

D 11/30/12 19:37 / sf0.006mg/L0.096Molybdenum E200.7

12/05/12 23:36 / cp0.001mg/L0.004Selenium E200.8

12/05/12 23:36 / cp0.0003mg/L0.215Uranium E200.8

DATA QUALITY

12/05/12 07:15 / kbh%-1.52A/C Balance (± 5) A1030 E

12/05/12 07:15 / kbhmeq/L15.4Anions A1030 E

12/05/12 07:15 / kbhmeq/L14.9Cations A1030 E

12/05/12 07:15 / kbhmg/L900Solids, Total Dissolved Calculated A1030 E

12/05/12 07:15 / kbh1.03TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12111026

QA/QC Summary Report

12/07/12Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2320 B Batch: R167702

Sample ID: MBLK 11/29/12 14:43Method Blank Run: MANTECH_121129A3

Alkalinity, Total as CaCO3 3ND mg/L

Carbonate as CO3 1ND mg/L

Bicarbonate as HCO3 13 mg/L

Sample ID: LCS_121003 11/29/12 14:59Laboratory Control Sample Run: MANTECH_121129A

Alkalinity, Total as CaCO3 102 90 1105.0203 mg/L

Sample ID: C12111008-001ADUP 11/29/12 15:17Sample Duplicate Run: MANTECH_121129A3

Alkalinity, Total as CaCO3 105.0 3.3829 mg/L

Carbonate as CO3 105.0ND mg/L

Bicarbonate as HCO3 105.0 3.31010 mg/L

Sample ID: C12111024-003AMS 11/29/12 19:00Sample Matrix Spike Run: MANTECH_121129A

Alkalinity, Total as CaCO3 100 80 1205.0408 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12111026

QA/QC Summary Report

12/07/12Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2510 B Analytical Run: PHSC_101-C_121130A

Sample ID: SC 100 11/30/12 08:53Continuing Calibration Verification Standard

Conductivity @ 25 C 100 90 1101.0100 umhos/cm

Method: A2510 B Batch: R167713

Sample ID: SC 2ND 1413 11/30/12 09:04Laboratory Control Sample Run: PHSC_101-C_121130A

Conductivity @ 25 C 99 90 1101.01400 umhos/cm

Sample ID: MBLK 11/30/12 09:09Method Blank Run: PHSC_101-C_121130A

Conductivity @ 25 C 0.22 umhos/cm

Sample ID: C12111033-001ADUP 11/30/12 09:36Sample Duplicate Run: PHSC_101-C_121130A

Conductivity @ 25 C 101.0 0.22860 umhos/cm

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12111026

QA/QC Summary Report

12/07/12Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2540 C Batch: TDS121130A

Sample ID: MB-1_121130A 11/30/12 11:24Method Blank Run: BAL-1_121130A

Solids, Total Dissolved TDS @ 180 C 45 mg/L

Sample ID: LCS-2_121130A 11/30/12 11:24Laboratory Control Sample Run: BAL-1_121130A

Solids, Total Dissolved TDS @ 180 C 100 90 110101110 mg/L

Sample ID: C12110976-001B DUP 11/30/12 11:24Sample Duplicate Run: BAL-1_121130A

Solids, Total Dissolved TDS @ 180 C 510 0.6309000 mg/L

Sample ID: C12111026-001A MS 11/30/12 11:25Sample Matrix Spike Run: BAL-1_121130A

Solids, Total Dissolved TDS @ 180 C 98 90 1101018900 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.

Page 8 of 17



Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12111026

QA/QC Summary Report

12/07/12Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A4500-H B Analytical Run: PHSC_101-C_121130A

Sample ID: pH 6.86 11/30/12 08:50Initial Calibration Verification Standard

pH 100 98 1020.0106.85 s.u.

Method: A4500-H B Batch: R167713

Sample ID: C12111033-001ADUP 11/30/12 09:36Sample Duplicate Run: PHSC_101-C_121130A

pH 30.010 0.07.88 s.u.

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12111026

QA/QC Summary Report

12/07/12Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP2-C_121130A

Sample ID: ICV 11/30/12 11:39Initial Calibration Verification Standard6

Calcium 103 95 1050.5051.5 mg/L

Magnesium 100 95 1050.5050.0 mg/L

Molybdenum 105 95 1050.101.05 mg/L

Potassium 95 95 1050.5047.6 mg/L

Sodium 104 95 1050.5052.1 mg/L

Uranium 104 95 1051.05.19 mg/L

Sample ID: ICSA 11/30/12 12:09Interference Check Sample A6

Calcium 99 80 1200.50494 mg/L

Magnesium 102 80 1200.50511 mg/L

Molybdenum 0.10-0.0157 mg/L

Potassium 0.500.00160 mg/L

Sodium 0.50-0.0492 mg/L

Uranium 1.00.00720 mg/L

Sample ID: ICSAB 11/30/12 12:13Interference Check Sample AB6

Calcium 101 80 1200.50505 mg/L

Magnesium 103 80 1200.50515 mg/L

Molybdenum 0.10-0.0167 mg/L

Potassium 0.500.000700 mg/L

Sodium 0.50-0.0382 mg/L

Uranium 1.00.00840 mg/L

Method: E200.7 Batch: R167761

Sample ID: MB-121130A 11/30/12 12:37Method Blank Run: ICP2-C_121130A6

Calcium 0.06ND mg/L

Magnesium 0.03ND mg/L

Molybdenum 0.004ND mg/L

Potassium 0.06ND mg/L

Sodium 0.3ND mg/L

Uranium 0.3ND mg/L

Sample ID: LFB-121130A 11/30/12 12:41Laboratory Fortified Blank Run: ICP2-C_121130A6

Calcium 101 85 1150.5050.3 mg/L

Magnesium 97 85 1150.5048.7 mg/L

Molybdenum 100 85 1150.101.00 mg/L

Potassium 92 85 1150.5046.0 mg/L

Sodium 98 85 1150.5048.9 mg/L

Uranium 102 85 1151.05.10 mg/L

Sample ID: C12111032-001CMS2 11/30/12 19:49Sample Matrix Spike Run: ICP2-C_121130A6

Calcium 99 70 1301.0198 mg/L

Magnesium 97 70 1301.0119 mg/L

Molybdenum 88 70 1300.00721.80 mg/L

Potassium 94 70 1301.0103 mg/L

Sodium 102 70 1301.0135 mg/L

Uranium 95 70 1300.539.66 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12111026

QA/QC Summary Report

12/07/12Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Batch: R167761

Sample ID: C12111032-001CMSD 11/30/12 19:53Sample Matrix Spike Duplicate Run: ICP2-C_121130A6

Calcium 94 70 130 201.0 2.2194 mg/L

Magnesium 99 70 130 201.0 1.4121 mg/L

Molybdenum 91 70 130 200.0072 3.61.86 mg/L

Potassium 93 70 130 201.0 1.3102 mg/L

Sodium 102 70 130 201.0 0.3134 mg/L

Uranium 96 70 130 200.53 1.39.78 mg/L

Method: E200.7 Analytical Run: ICP2-C_121204A

Sample ID: ICV 12/04/12 11:37Initial Calibration Verification Standard

Sodium 103 95 1050.5051.7 mg/L

Sample ID: ICSA 12/04/12 12:07Interference Check Sample A

Sodium 0.50-0.0186 mg/L

Sample ID: ICSAB 12/04/12 12:11Interference Check Sample AB

Sodium 0.50-0.110 mg/L

Method: E200.7 Batch: R167847

Sample ID: MB-121204A 12/04/12 12:35Method Blank Run: ICP2-C_121204A

Sodium 0.3ND mg/L

Sample ID: LFB-121204A 12/04/12 12:39Laboratory Fortified Blank Run: ICP2-C_121204A

Sodium 98 85 1150.5049.0 mg/L

Sample ID: C12111026-001BMS2 12/04/12 13:23Sample Matrix Spike Run: ICP2-C_121204A

Sodium 70 1301.62370 mg/L A

Sample ID: C12111026-001BMSD 12/04/12 13:39Sample Matrix Spike Duplicate Run: ICP2-C_121204A

Sodium 70 130 201.6 1.02400 mg/L A

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.

Page 11 of 17



Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12111026

QA/QC Summary Report

12/07/12Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.8 Analytical Run: ICPMS4-C_121205A

Sample ID: ICV 12/05/12 10:26Initial Calibration Verification Standard4

Arsenic 105 90 1100.00100.0528 mg/L

Molybdenum 101 90 1100.00100.504 mg/L

Selenium 106 90 1100.00100.0532 mg/L

Uranium 103 90 1100.000300.514 mg/L

Method: E200.8 Batch: R167885

Sample ID: LRB 12/05/12 11:14Method Blank Run: ICPMS4-C_121205A4

Arsenic 5E-05ND mg/L

Molybdenum 3E-05ND mg/L

Selenium 7E-05ND mg/L

Uranium 9E-06ND mg/L

Sample ID: LFB 12/05/12 11:18Laboratory Fortified Blank Run: ICPMS4-C_121205A4

Arsenic 102 85 1150.00100.0512 mg/L

Molybdenum 105 85 1150.00100.0523 mg/L

Selenium 100 85 1150.00100.0501 mg/L

Uranium 109 85 1150.000300.0543 mg/L

Sample ID: C12100976-005LMS4 12/05/12 22:31Sample Matrix Spike Run: ICPMS4-C_121205A4

Arsenic 108 70 1300.00100.0543 mg/L

Molybdenum 108 70 1300.00100.0561 mg/L

Selenium 112 70 1300.00100.0558 mg/L

Uranium 120 70 1300.000300.0601 mg/L

Sample ID: C12100976-005LMSD 12/05/12 22:35Sample Matrix Spike Duplicate Run: ICPMS4-C_121205A4

Arsenic 107 70 130 200.0010 1.00.0538 mg/L

Molybdenum 109 70 130 200.0010 1.00.0566 mg/L

Selenium 104 70 130 200.0010 6.60.0522 mg/L

Uranium 119 70 130 200.00030 0.60.0597 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12111026

QA/QC Summary Report

12/07/12Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E300.0 Analytical Run: IC2-C_121130A

Sample ID: ICV-113012-10 11/30/12 11:32Initial Calibration Verification Standard2

Chloride 100 90 1101.010.00 mg/L

Sulfate 101 90 1101.040.4 mg/L

Method: E300.0 Batch: R167758

Sample ID: ICB-113012-11 11/30/12 11:47Method Blank Run: IC2-C_121130A2

Chloride 0.03ND mg/L

Sulfate 0.10ND mg/L

Sample ID: LFB-113012-13 11/30/12 12:18Laboratory Fortified Blank Run: IC2-C_121130A2

Chloride 100 90 1101.09.96 mg/L

Sulfate 100 90 1101.040.1 mg/L

Sample ID: LFBD-113012-14 11/30/12 12:33Laboratory Fortified Blank Duplicate Run: IC2-C_121130A2

Chloride 100 90 110 201.0 0.510.0 mg/L

Sulfate 101 90 110 201.0 1.040.5 mg/L

Sample ID: C12111048-001AMS 11/30/12 13:04Sample Matrix Spike Run: IC2-C_121130A2

Chloride 101 90 1101.038.2 mg/L

Sulfate 98 90 1101.7236 mg/L

Sample ID: C12111048-001AMSD 11/30/12 13:20Sample Matrix Spike Duplicate Run: IC2-C_121130A2

Chloride 101 90 110 201.0 0.238.3 mg/L

Sulfate 101 90 110 201.7 0.9238 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Shipping container/cooler in good condition?

Custody seals intact on shipping container/cooler?

Custody seals intact on sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

� �

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Not Present

Not Present

Not Present

�

�

�

No VOA vials submitted

Not Applicable �

�

8.6°C  On Ice

11/29/2012Dorian Quis

NDA

dw

Date Received:

Received by:

Login completed by:

Carrier 
name:

BL2000\kmiller

11/29/2012

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:

None

Temp Blank received? Yes No� � Not Applicable �

Workorder Receipt Checklist

Rio Algom Mining Corporation LLC C12111026

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as pH, Dissolved Oxygen and Residual 
Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, data units are typically noted as –dry. 
For agricultural and mining soil parameters/characteristics, all samples are dried and ground prior to sample analysis.

Standard Reporting Procedures
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Water Level Measurements

JobNumbd (l-t1 )zla, D:ts t) -16- ?,rLcrient M,)hi6rhr?,
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Well Maintenance Inspection Form

lob #: k,  -  J 7 r ,  r . ,  Technician: Paqe I  ol  I

F p !
c

E

a1.
3 - 6 : _

F " i

a , :

! '.;"

Notes

A

w d . " ' : a . c k D
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Purging And Sampling Data Sheet

SamDle.: J Ke.ns Clientr lvlonlaomery & Assclates

Date F6@6.t LL oEc 2ttL Site: RoArqom M^na Lisbon uT

w€ather condirions, tztl t@ 1L? sanoletsiqnatu.et Z/r'.:

w€rl diam: !{ ' , dE" .,^., Drw, -7t+3 r"1"r o"otr,*-<.44 c,

PumE deoth /  in rake :  t /<  Mu l t ip l ie rs : -

lTD. OTWx MultDlEr= I Volum€ 30o/o  RMvery  ITD Dl ldx020+0114

L . o r '159 2 . l

l . | |  I 2 , O

l ) , x 7.L:\ t;6

1 . 7 156

) 1

t,zt
7.1 2 . 3 1 . L l

o,a *a o*"r.r ves ft62 ToLal voLume rcmoled l..g lea4\)

NewTubnq En Pon Oher

DTW al5amo e 7r,6 /

c.pts 50 mr HNo3poy lE!!!!e@j!E!!l!eql!e!?!:

Eouiomenl bank lD @

Voumercmoved ml

Confluence Environmental, Inc



Purging And Sampling Data Sheet

SamDler: J Kerns clientr Monroome4 A Asse,at€s

welr  rD:  l l r - - r -  Ddremo.o, . : ' - .  O--L ?o '  ) ,1  s i re :p 'o^qorMnnq.r ,bo ' .u

wearher conditions: vac-1 cc!D .,az_

Purqe method:
Puf fodeoth /  in take :  r rq '  lMu l t iD l i€ rs i ,= " .
{TD olwx Multiolier = l Volume 300/o Reovery (TD DTWX0.20+DTW)

'vorae - / l:: ____: (To! PL'qi) 30qo=

fOt, "@'o
9-,o 7 . l l , c lL  \9

L.'l - la . l b,3c

3.e L .S l t . s s
(tcL 3.'r . 5 2 r ' i

9 ,1 ?',3

L.8 :,s )91

DdweLrde@re. YEs fNo) ; , i  r q a d D
HldEs€eve New Tubinq

lrlvli.

Volum€ remov€d

Confluence Environmental/ Inc



ANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORT

The results as reported relate only to the item(s) submitted for testing. The analyses presented in this report were 
performed at Energy Laboratories, Inc., 2393 Salt Creek Hwy., Casper, WY 82601, unless otherwise noted.  
Radiochemistry analyses were performed at Energy Laboratories, Inc., 2325 Kerzell Lane, Casper, WY 82601, 
unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory Analytical 
Report, the QA/QC Summary Report, or the Case Narrative. 

If you have any questions regarding these test results, please call.

Sample ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

C12120777-001 6305 12/20/12 9:15 12/22/12 Aqueous Metals by ICP/ICPMS, Dissolved
Alkalinity
QA Calculations
Conductivity
E300.0 Anions
pH
Solids, Total Dissolved
Solids, Total Dissolved - Calculated

C12120777-002 6306 12/20/12 10:40 12/22/12 Aqueous Same As Above

Rio Algom Mining Corporation LLC

Project Name: Lisbon, UT Facility

Workorder No.: C12120777

Hwy 605 and 509

Grants, NM  87020

January 07, 2013

C3846 - Not IndicatedQuote ID:

Energy Laboratories, Inc. Casper WY received the following 2 samples for Rio Algom Mining Corporation LLC on 12/22/2012 
for analysis.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12120777-001

Client Sample ID: 6305

Collection Date: 12/20/12 09:15

Matrix: Aqueous

Report Date: 01/07/13

DateReceived: 12/22/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

Prepared by Casper, WY Branch

MAJOR IONS

12/24/12 12:04 / jba5mg/LNDCarbonate as CO3 A2320 B

12/24/12 12:04 / jba5mg/L1250Bicarbonate as HCO3 A2320 B

12/28/12 20:46 / sf1mg/L622Calcium E200.7

D 12/26/12 17:00 / ljl10mg/L704Chloride E300.0

12/28/12 20:46 / sf1mg/L210Magnesium E200.7

12/28/12 20:46 / sf1mg/L21Potassium E200.7

D 12/28/12 20:46 / sf3mg/L2280Sodium E200.7

D 12/26/12 17:00 / ljl40mg/L4820Sulfate E300.0

PHYSICAL PROPERTIES

12/26/12 09:28 / ab1umhos/cm10100Conductivity @ 25 C A2510 B

H 12/26/12 09:28 / ab0.01s.u.7.29pH A4500-H B

12/26/12 11:36 / ab10mg/L9150Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

12/28/12 18:06 / cp0.001mg/LNDArsenic E200.8

12/28/12 18:06 / cp0.001mg/L11.4Molybdenum E200.8

01/02/13 21:41 / cp0.001mg/L0.075Selenium E200.8

D 12/28/12 18:06 / cp0.0005mg/L47.0Uranium E200.8

DATA QUALITY

01/04/13 13:52 / sdw%1.91A/C Balance (± 5) A1030 E

01/04/13 13:52 / sdwmeq/L142Anions A1030 E

01/04/13 13:52 / sdwmeq/L148Cations A1030 E

01/04/13 13:52 / sdwmg/L9400Solids, Total Dissolved Calculated A1030 E

01/04/13 13:52 / sdw0.970TDS Balance (0.80 - 1.20) A1030 E

MAJOR IONS

12/24/12 12:04 / jba5mg/LNDCarbonate as CO3 A2320 B

12/24/12 12:04 / jba5mg/L1250Bicarbonate as HCO3 A2320 B

12/28/12 20:46 / sf1mg/L622Calcium E200.7

D 12/26/12 17:00 / ljl10mg/L704Chloride E300.0

12/28/12 20:46 / sf1mg/L210Magnesium E200.7

12/28/12 20:46 / sf1mg/L21Potassium E200.7

D 12/28/12 20:46 / sf3mg/L2280Sodium E200.7

D 12/26/12 17:00 / ljl40mg/L4820Sulfate E300.0

PHYSICAL PROPERTIES

12/26/12 09:28 / ab1umhos/cm10100Conductivity @ 25 C A2510 B

H 12/26/12 09:28 / ab0.01s.u.7.29pH A4500-H B

12/26/12 11:36 / ab10mg/L9150Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

12/28/12 18:06 / cp0.001mg/LNDArsenic E200.8

12/28/12 18:06 / cp0.001mg/L11.4Molybdenum E200.8

01/02/13 21:41 / cp0.001mg/L0.075Selenium E200.8

D 12/28/12 18:06 / cp0.0005mg/L47.0Uranium E200.8

DATA QUALITY

01/04/13 13:52 / sdw%1.91A/C Balance (± 5) A1030 E

01/04/13 13:52 / sdwmeq/L142Anions A1030 E

01/04/13 13:52 / sdwmeq/L148Cations A1030 E

01/04/13 13:52 / sdwmg/L9400Solids, Total Dissolved Calculated A1030 E

01/04/13 13:52 / sdw0.970TDS Balance (0.80 - 1.20) A1030 E

MAJOR IONS

12/24/12 12:04 / jba5mg/LNDCarbonate as CO3 A2320 B

12/24/12 12:04 / jba5mg/L1250Bicarbonate as HCO3 A2320 B

12/28/12 20:46 / sf1mg/L622Calcium E200.7

D 12/26/12 17:00 / ljl10mg/L704Chloride E300.0

12/28/12 20:46 / sf1mg/L210Magnesium E200.7

12/28/12 20:46 / sf1mg/L21Potassium E200.7

D 12/28/12 20:46 / sf3mg/L2280Sodium E200.7

D 12/26/12 17:00 / ljl40mg/L4820Sulfate E300.0

PHYSICAL PROPERTIES

12/26/12 09:28 / ab1umhos/cm10100Conductivity @ 25 C A2510 B

H 12/26/12 09:28 / ab0.01s.u.7.29pH A4500-H B

12/26/12 11:36 / ab10mg/L9150Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

12/28/12 18:06 / cp0.001mg/LNDArsenic E200.8

12/28/12 18:06 / cp0.001mg/L11.4Molybdenum E200.8

01/02/13 21:41 / cp0.001mg/L0.075Selenium E200.8

D 12/28/12 18:06 / cp0.0005mg/L47.0Uranium E200.8

DATA QUALITY

01/04/13 13:52 / sdw%1.91A/C Balance (± 5) A1030 E

01/04/13 13:52 / sdwmeq/L142Anions A1030 E

01/04/13 13:52 / sdwmeq/L148Cations A1030 E

01/04/13 13:52 / sdwmg/L9400Solids, Total Dissolved Calculated A1030 E

01/04/13 13:52 / sdw0.970TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C12120777-002

Client Sample ID: 6306

Collection Date: 12/20/12 10:40

Matrix: Aqueous

Report Date: 01/07/13

DateReceived: 12/22/12

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

Prepared by Casper, WY Branch

MAJOR IONS

12/24/12 12:12 / jba5mg/LNDCarbonate as CO3 A2320 B

12/24/12 12:12 / jba5mg/L387Bicarbonate as HCO3 A2320 B

12/28/12 20:54 / sf1mg/L206Calcium E200.7

12/26/12 17:52 / ljl1mg/L203Chloride E300.0

12/28/12 20:54 / sf1mg/L55Magnesium E200.7

12/28/12 20:54 / sf1mg/L5Potassium E200.7

12/28/12 20:54 / sf1mg/L147Sodium E200.7

D 12/26/12 17:52 / ljl4mg/L455Sulfate E300.0

PHYSICAL PROPERTIES

12/26/12 09:31 / ab1umhos/cm1920Conductivity @ 25 C A2510 B

H 12/26/12 09:31 / ab0.01s.u.7.64pH A4500-H B

12/26/12 11:37 / ab10mg/L1330Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

12/28/12 18:09 / cp0.001mg/L0.033Arsenic E200.8

12/28/12 18:09 / cp0.001mg/L0.010Molybdenum E200.8

01/02/13 21:45 / cp0.001mg/L0.011Selenium E200.8

12/28/12 18:09 / cp0.0003mg/L0.556Uranium E200.8

DATA QUALITY

01/04/13 13:53 / sdw%-1.59A/C Balance (± 5) A1030 E

01/04/13 13:53 / sdwmeq/L22.0Anions A1030 E

01/04/13 13:53 / sdwmeq/L21.3Cations A1030 E

01/04/13 13:53 / sdwmg/L1300Solids, Total Dissolved Calculated A1030 E

01/04/13 13:53 / sdw1.02TDS Balance (0.80 - 1.20) A1030 E

MAJOR IONS

12/24/12 12:12 / jba5mg/LNDCarbonate as CO3 A2320 B

12/24/12 12:12 / jba5mg/L387Bicarbonate as HCO3 A2320 B

12/28/12 20:54 / sf1mg/L206Calcium E200.7

12/26/12 17:52 / ljl1mg/L203Chloride E300.0

12/28/12 20:54 / sf1mg/L55Magnesium E200.7

12/28/12 20:54 / sf1mg/L5Potassium E200.7

12/28/12 20:54 / sf1mg/L147Sodium E200.7

D 12/26/12 17:52 / ljl4mg/L455Sulfate E300.0

PHYSICAL PROPERTIES

12/26/12 09:31 / ab1umhos/cm1920Conductivity @ 25 C A2510 B

H 12/26/12 09:31 / ab0.01s.u.7.64pH A4500-H B

12/26/12 11:37 / ab10mg/L1330Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

12/28/12 18:09 / cp0.001mg/L0.033Arsenic E200.8

12/28/12 18:09 / cp0.001mg/L0.010Molybdenum E200.8

01/02/13 21:45 / cp0.001mg/L0.011Selenium E200.8

12/28/12 18:09 / cp0.0003mg/L0.556Uranium E200.8

DATA QUALITY

01/04/13 13:53 / sdw%-1.59A/C Balance (± 5) A1030 E

01/04/13 13:53 / sdwmeq/L22.0Anions A1030 E

01/04/13 13:53 / sdwmeq/L21.3Cations A1030 E

01/04/13 13:53 / sdwmg/L1300Solids, Total Dissolved Calculated A1030 E

01/04/13 13:53 / sdw1.02TDS Balance (0.80 - 1.20) A1030 E

MAJOR IONS

12/24/12 12:12 / jba5mg/LNDCarbonate as CO3 A2320 B

12/24/12 12:12 / jba5mg/L387Bicarbonate as HCO3 A2320 B

12/28/12 20:54 / sf1mg/L206Calcium E200.7

12/26/12 17:52 / ljl1mg/L203Chloride E300.0

12/28/12 20:54 / sf1mg/L55Magnesium E200.7

12/28/12 20:54 / sf1mg/L5Potassium E200.7

12/28/12 20:54 / sf1mg/L147Sodium E200.7

D 12/26/12 17:52 / ljl4mg/L455Sulfate E300.0

PHYSICAL PROPERTIES

12/26/12 09:31 / ab1umhos/cm1920Conductivity @ 25 C A2510 B

H 12/26/12 09:31 / ab0.01s.u.7.64pH A4500-H B

12/26/12 11:37 / ab10mg/L1330Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

12/28/12 18:09 / cp0.001mg/L0.033Arsenic E200.8

12/28/12 18:09 / cp0.001mg/L0.010Molybdenum E200.8

01/02/13 21:45 / cp0.001mg/L0.011Selenium E200.8

12/28/12 18:09 / cp0.0003mg/L0.556Uranium E200.8

DATA QUALITY

01/04/13 13:53 / sdw%-1.59A/C Balance (± 5) A1030 E

01/04/13 13:53 / sdwmeq/L22.0Anions A1030 E

01/04/13 13:53 / sdwmeq/L21.3Cations A1030 E

01/04/13 13:53 / sdwmg/L1300Solids, Total Dissolved Calculated A1030 E

01/04/13 13:53 / sdw1.02TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12120777

QA/QC Summary Report

01/07/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2320 B Batch: R168590

Sample ID: MBLK 12/24/12 10:38Method Blank Run: MANTECH_121224A3

Alkalinity, Total as CaCO3 5.0ND mg/L

Carbonate as CO3 5.0ND mg/L

Bicarbonate as HCO3 5.02.39 mg/L

Sample ID: LCS_121003 12/24/12 10:53Laboratory Control Sample Run: MANTECH_121224A

Alkalinity, Total as CaCO3 101 90 1105.0203 mg/L

Sample ID: C12120771-001ADUP 12/24/12 11:08Sample Duplicate Run: MANTECH_121224A3

Alkalinity, Total as CaCO3 105.0 0.6158 mg/L

Carbonate as CO3 105.0ND mg/L

Bicarbonate as HCO3 105.0 0.6193 mg/L

Sample ID: C12120768-001AMS 12/24/12 11:24Sample Matrix Spike Run: MANTECH_121224A

Alkalinity, Total as CaCO3 101 80 1205.0244 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12120777

QA/QC Summary Report

01/07/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2510 B Analytical Run: PHSC_101-C_121226A

Sample ID: SC 100 12/26/12 09:09Continuing Calibration Verification Standard

Conductivity @ 25 C 103 90 1101.0103 umhos/cm

Method: A2510 B Batch: R168561

Sample ID: SC 2ND 1413 12/26/12 09:20Laboratory Control Sample Run: PHSC_101-C_121226A

Conductivity @ 25 C 103 90 1101.01460 umhos/cm

Sample ID: MBLK 12/26/12 09:25Method Blank Run: PHSC_101-C_121226A

Conductivity @ 25 C 0.22 umhos/cm

Sample ID: C12120777-002ADUP 12/26/12 09:34Sample Duplicate Run: PHSC_101-C_121226A

Conductivity @ 25 C 101.0 1.81960 umhos/cm

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12120777

QA/QC Summary Report

01/07/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2540 C Batch: TDS121226A

Sample ID: MB-1_121226A 12/26/12 11:34Method Blank Run: BAL-1_121226B

Solids, Total Dissolved TDS @ 180 C 4ND mg/L

Sample ID: LCS-2_121226A 12/26/12 11:34Laboratory Control Sample Run: BAL-1_121226B

Solids, Total Dissolved TDS @ 180 C 98 90 110101970 mg/L

Sample ID: C12120768-001A DUP 12/26/12 11:35Sample Duplicate Run: BAL-1_121226B

Solids, Total Dissolved TDS @ 180 C 510 0.6319 mg/L

Sample ID: C12120768-002A MS 12/26/12 11:35Sample Matrix Spike Run: BAL-1_121226B

Solids, Total Dissolved TDS @ 180 C 98 90 110101300 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12120777

QA/QC Summary Report

01/07/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A4500-H B Analytical Run: PHSC_101-C_121226A

Sample ID: pH 6.86 12/26/12 09:07Initial Calibration Verification Standard

pH 100 98 1020.0106.84 s.u.

Method: A4500-H B Batch: R168561

Sample ID: C12120777-002ADUP 12/26/12 09:34Sample Duplicate Run: PHSC_101-C_121226A

pH 30.010 0.07.64 s.u.

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12120777

QA/QC Summary Report

01/07/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP2-C_121228A

Sample ID: ICV 12/28/12 14:24Initial Calibration Verification Standard4

Calcium 103 95 1050.5051.7 mg/L

Magnesium 100 95 1050.5049.8 mg/L

Potassium 97 95 1050.5048.3 mg/L

Sodium 103 95 1050.5051.4 mg/L

Sample ID: ICSA 12/28/12 14:52Interference Check Sample A4

Calcium 98 80 1200.50492 mg/L

Magnesium 96 80 1200.50480 mg/L

Potassium 0.500.00250 mg/L

Sodium 0.50-0.0722 mg/L

Sample ID: ICSAB 12/28/12 14:56Interference Check Sample AB4

Calcium 101 80 1200.50503 mg/L

Magnesium 99 80 1200.50495 mg/L

Potassium 0.500.00130 mg/L

Sodium 0.50-0.444 mg/L

Method: E200.7 Batch: R168713

Sample ID: MB-121228A 12/28/12 15:20Method Blank Run: ICP2-C_121228A4

Calcium 0.06ND mg/L

Magnesium 0.03ND mg/L

Potassium 0.06ND mg/L

Sodium 0.03ND mg/L

Sample ID: LFB-121228A 12/28/12 15:24Laboratory Fortified Blank Run: ICP2-C_121228A4

Calcium 94 85 1150.5047.0 mg/L

Magnesium 91 85 1150.5045.5 mg/L

Potassium 90 85 1150.5045.0 mg/L

Sodium 93 85 1150.5046.7 mg/L

Sample ID: C12120777-002BMS2 12/28/12 20:58Sample Matrix Spike Run: ICP2-C_121228A4

Calcium 101 70 1301.0309 mg/L

Magnesium 106 70 1301.0163 mg/L

Potassium 93 70 1301.099.5 mg/L

Sodium 110 70 1301.0260 mg/L

Sample ID: C12120777-002BMSD 12/28/12 21:14Sample Matrix Spike Duplicate Run: ICP2-C_121228A4

Calcium 104 70 130 201.0 0.9312 mg/L

Magnesium 107 70 130 201.0 0.9165 mg/L

Potassium 94 70 130 201.0 1.1101 mg/L

Sodium 110 70 130 201.0 0.2259 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.

Page 8 of 12



Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12120777

QA/QC Summary Report

01/07/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.8 Analytical Run: ICPMS2-C_121228A

Sample ID: ICV 12/28/12 14:13Initial Calibration Verification Standard3

Arsenic 101 90 1100.00100.0506 mg/L

Molybdenum 98 90 1100.00100.0489 mg/L

Uranium 100 90 1100.000300.0500 mg/L

Method: E200.8 Batch: R168702

Sample ID: LRB 12/28/12 14:39Method Blank Run: ICPMS2-C_121228A3

Arsenic 0.00010ND mg/L

Molybdenum 4E-050.0001 mg/L

Uranium 1E-053E-05 mg/L

Sample ID: LFB 12/28/12 14:42Laboratory Fortified Blank Run: ICPMS2-C_121228A3

Arsenic 101 85 1150.00100.0503 mg/L

Molybdenum 104 85 1150.00100.0520 mg/L

Uranium 105 85 1150.000300.0526 mg/L

Sample ID: C12120341-002AMS4 12/28/12 18:38Sample Matrix Spike Run: ICPMS2-C_121228A3

Arsenic 95 70 1300.00100.0946 mg/L

Molybdenum 103 70 1300.00100.108 mg/L

Uranium 105 70 1300.000300.144 mg/L

Sample ID: C12120341-002AMSD 12/28/12 18:42Sample Matrix Spike Duplicate Run: ICPMS2-C_121228A3

Arsenic 95 70 130 200.0010 0.00.0945 mg/L

Molybdenum 102 70 130 200.0010 1.00.107 mg/L

Uranium 103 70 130 200.00030 1.80.142 mg/L

Method: E200.8 Analytical Run: ICPMS4-C_130102A

Sample ID: ICV 01/02/13 15:00Initial Calibration Verification Standard

Selenium 100 90 1100.00100.0499 mg/L

Method: E200.8 Batch: R168839

Sample ID: LRB 01/02/13 15:35Method Blank Run: ICPMS4-C_130102A

Selenium 7E-05ND mg/L

Sample ID: LFB 01/02/13 15:39Laboratory Fortified Blank Run: ICPMS4-C_130102A

Selenium 101 85 1150.00100.0507 mg/L

Sample ID: C12120820-002AMS4 01/02/13 22:16Sample Matrix Spike Run: ICPMS4-C_130102A

Selenium 99 70 1300.00100.0995 mg/L

Sample ID: C12120820-002AMSD 01/02/13 22:20Sample Matrix Spike Duplicate Run: ICPMS4-C_130102A

Selenium 103 70 130 200.0010 4.40.104 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C12120777

QA/QC Summary Report

01/07/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E300.0 Analytical Run: IC1-C_121226A

Sample ID: ICV-122612-11 12/26/12 12:39Initial Calibration Verification Standard2

Chloride 99 90 1101.09.87 mg/L

Sulfate 100 90 1101.040.1 mg/L

Method: E300.0 Batch: R168631

Sample ID: ICB-122612-12 12/26/12 12:56Method Blank Run: IC1-C_121226A2

Chloride 0.04ND mg/L

Sulfate 0.050.2 mg/L

Sample ID: LFB-122612-13 12/26/12 13:13Laboratory Fortified Blank Run: IC1-C_121226A2

Chloride 100 90 1101.09.97 mg/L

Sulfate 101 90 1101.040.5 mg/L

Sample ID: C12120777-002AMS 12/26/12 18:09Sample Matrix Spike Run: IC1-C_121226A2

Chloride 90 1101.0249 mg/L A

Sulfate 97 90 1104.2649 mg/L

Sample ID: C12120777-002AMSD 12/26/12 18:27Sample Matrix Spike Duplicate Run: IC1-C_121226A2

Chloride 90 110 201.0 0.1249 mg/L A

Sulfate 97 90 110 204.2 0.0649 mg/L

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.
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Shipping container/cooler in good condition?

Custody seals intact on shipping container/cooler?

Custody seals intact on sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

� �

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Not Present

Not Present

Not Present

�

�

�

No VOA vials submitted

Not Applicable �

�

2.2°C  On Ice

12/22/2012Tracy Judge

FedEx

dw

Date Received:

Received by:

Login completed by:

Carrier 
name:

BL2000\kmiller

12/26/2012

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:

None

Temp Blank received? Yes No� � Not Applicable �

Workorder Receipt Checklist

Rio Algom Mining Corporation LLC C12120777

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as pH, Dissolved Oxygen and Residual 
Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, data units are typically noted as –dry. 
For agricultural and mining soil parameters/characteristics, all samples are dried and ground prior to sample analysis.

Standard Reporting Procedures
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Water Level Measurements
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Well Maintenance Inspection Fornl
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Purging And Sampling Data Sheet
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Purging And Sampling Data Sheet

qamprer: Client: firlonlqomery 3 Assoc aEs

qte: RioArqom rvrininq, Lsbon. UT
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ANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORT

The results as reported relate only to the item(s) submitted for testing. The analyses presented in this report were 
performed at Energy Laboratories, Inc., 2393 Salt Creek Hwy., Casper, WY 82601, unless otherwise noted.  
Radiochemistry analyses were performed at Energy Laboratories, Inc., 2325 Kerzell Lane, Casper, WY 82601, 
unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory Analytical 
Report, the QA/QC Summary Report, or the Case Narrative. 

If you have any questions regarding these test results, please call.

Sample ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

C13010849-001 6307 01/28/13 11:40 01/29/13 Aqueous Metals by ICP/ICPMS, Dissolved
Alkalinity
QA Calculations
Conductivity
E300.0 Anions
pH
Solids, Total Dissolved
Solids, Total Dissolved - Calculated

C13010849-002 6308 01/28/13 12:55 01/29/13 Aqueous Same As Above

Rio Algom Mining Corporation LLC

Project Name: Lisbon, UT Facility

Workorder No.: C13010849

Hwy 605 and 509

Grants, NM  87020

February 11, 2013

C3636 - GroundwaterQuote ID:

Energy Laboratories, Inc. Casper WY received the following 2 samples for Rio Algom Mining Corporation LLC on 1/29/2013 for 
analysis.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13010849-001

Client Sample ID: 6307

Collection Date: 01/28/13 11:40

Matrix: Aqueous

Report Date: 02/11/13

DateReceived: 01/29/13

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

01/29/13 17:52 / jba5mg/LNDCarbonate as CO3 A2320 B

01/29/13 17:52 / jba5mg/L393Bicarbonate as HCO3 A2320 B

01/30/13 17:03 / sf1mg/L223Calcium E200.7

02/01/13 19:30 / wc1mg/L201Chloride E300.0

01/30/13 17:03 / sf1mg/L58Magnesium E200.7

01/30/13 17:03 / sf1mg/L6Potassium E200.7

01/30/13 17:03 / sf1mg/L166Sodium E200.7

D 02/01/13 19:30 / wc4mg/L444Sulfate E300.0

PHYSICAL PROPERTIES

01/29/13 16:36 / ab1umhos/c1950Conductivity @ 25 C A2510 B

H 01/29/13 16:36 / ab0.01s.u.7.60pH A4500-H B

01/29/13 15:41 / ab20mg/L1350Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

01/30/13 23:52 / clm0.001mg/L0.037Arsenic E200.8

01/30/13 23:52 / clm0.01mg/L0.01Molybdenum E200.8

01/30/13 23:52 / clm0.001mg/L0.013Selenium E200.8

01/30/13 23:52 / clm0.0003mg/L0.598Uranium E200.8

DATA QUALITY

02/06/13 08:45 / kbh%3.14A/C Balance (± 5) A1030 E

02/06/13 08:45 / kbhmeq/L21.8Anions A1030 E

02/06/13 08:45 / kbhmeq/L23.2Cations A1030 E

02/06/13 08:45 / kbhmg/L1300Solids, Total Dissolved Calculated A1030 E

02/06/13 08:45 / kbh1.02TDS Balance (0.80 - 1.20) A1030 E

MAJOR IONS

01/29/13 17:52 / jba5mg/LNDCarbonate as CO3 A2320 B

01/29/13 17:52 / jba5mg/L393Bicarbonate as HCO3 A2320 B

01/30/13 17:03 / sf1mg/L223Calcium E200.7

02/01/13 19:30 / wc1mg/L201Chloride E300.0

01/30/13 17:03 / sf1mg/L58Magnesium E200.7

01/30/13 17:03 / sf1mg/L6Potassium E200.7

01/30/13 17:03 / sf1mg/L166Sodium E200.7

D 02/01/13 19:30 / wc4mg/L444Sulfate E300.0

PHYSICAL PROPERTIES

01/29/13 16:36 / ab1umhos/c1950Conductivity @ 25 C A2510 B

H 01/29/13 16:36 / ab0.01s.u.7.60pH A4500-H B

01/29/13 15:41 / ab20mg/L1350Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

01/30/13 23:52 / clm0.001mg/L0.037Arsenic E200.8

01/30/13 23:52 / clm0.01mg/L0.01Molybdenum E200.8

01/30/13 23:52 / clm0.001mg/L0.013Selenium E200.8

01/30/13 23:52 / clm0.0003mg/L0.598Uranium E200.8

DATA QUALITY

02/06/13 08:45 / kbh%3.14A/C Balance (± 5) A1030 E

02/06/13 08:45 / kbhmeq/L21.8Anions A1030 E

02/06/13 08:45 / kbhmeq/L23.2Cations A1030 E

02/06/13 08:45 / kbhmg/L1300Solids, Total Dissolved Calculated A1030 E

02/06/13 08:45 / kbh1.02TDS Balance (0.80 - 1.20) A1030 E

MAJOR IONS

01/29/13 17:52 / jba5mg/LNDCarbonate as CO3 A2320 B

01/29/13 17:52 / jba5mg/L393Bicarbonate as HCO3 A2320 B

01/30/13 17:03 / sf1mg/L223Calcium E200.7

02/01/13 19:30 / wc1mg/L201Chloride E300.0

01/30/13 17:03 / sf1mg/L58Magnesium E200.7

01/30/13 17:03 / sf1mg/L6Potassium E200.7

01/30/13 17:03 / sf1mg/L166Sodium E200.7

D 02/01/13 19:30 / wc4mg/L444Sulfate E300.0

PHYSICAL PROPERTIES

01/29/13 16:36 / ab1umhos/c1950Conductivity @ 25 C A2510 B

H 01/29/13 16:36 / ab0.01s.u.7.60pH A4500-H B

01/29/13 15:41 / ab20mg/L1350Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

01/30/13 23:52 / clm0.001mg/L0.037Arsenic E200.8

01/30/13 23:52 / clm0.01mg/L0.01Molybdenum E200.8

01/30/13 23:52 / clm0.001mg/L0.013Selenium E200.8

01/30/13 23:52 / clm0.0003mg/L0.598Uranium E200.8

DATA QUALITY

02/06/13 08:45 / kbh%3.14A/C Balance (± 5) A1030 E

02/06/13 08:45 / kbhmeq/L21.8Anions A1030 E

02/06/13 08:45 / kbhmeq/L23.2Cations A1030 E

02/06/13 08:45 / kbhmg/L1300Solids, Total Dissolved Calculated A1030 E

02/06/13 08:45 / kbh1.02TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13010849-002

Client Sample ID: 6308

Collection Date: 01/28/13 12:55

Matrix: Aqueous

Report Date: 02/11/13

DateReceived: 01/29/13

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

01/29/13 18:01 / jba5mg/LNDCarbonate as CO3 A2320 B

01/29/13 18:01 / jba5mg/L1210Bicarbonate as HCO3 A2320 B

01/30/13 17:11 / sf1mg/L587Calcium E200.7

D 02/06/13 18:54 / wc10mg/L679Chloride E300.0

01/30/13 17:11 / sf1mg/L215Magnesium E200.7

01/30/13 17:11 / sf1mg/L21Potassium E200.7

D 01/30/13 17:11 / sf3mg/L2280Sodium E200.7

D 02/06/13 18:54 / wc40mg/L4720Sulfate E300.0

PHYSICAL PROPERTIES

01/29/13 16:39 / ab1umhos/c10400Conductivity @ 25 C A2510 B

H 01/29/13 16:39 / ab0.01s.u.7.16pH A4500-H B

01/29/13 15:42 / ab100mg/L8520Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

01/31/13 00:08 / clm0.001mg/L0.011Arsenic E200.8

01/31/13 00:08 / clm0.01mg/L11.6Molybdenum E200.8

01/31/13 00:08 / clm0.001mg/L0.080Selenium E200.8

D 01/31/13 00:08 / clm0.0005mg/L49.8Uranium E200.8

DATA QUALITY

02/04/13 09:14 / kbh%2.33A/C Balance (± 5) A1030 E

02/04/13 09:14 / kbhmeq/L140Anions A1030 E

02/04/13 09:14 / kbhmeq/L147Cations A1030 E

02/04/13 09:14 / kbhmg/L9300Solids, Total Dissolved Calculated A1030 E

02/04/13 09:14 / kbh0.920TDS Balance (0.80 - 1.20) A1030 E

MAJOR IONS

01/29/13 18:01 / jba5mg/LNDCarbonate as CO3 A2320 B

01/29/13 18:01 / jba5mg/L1210Bicarbonate as HCO3 A2320 B

01/30/13 17:11 / sf1mg/L587Calcium E200.7

D 02/06/13 18:54 / wc10mg/L679Chloride E300.0

01/30/13 17:11 / sf1mg/L215Magnesium E200.7

01/30/13 17:11 / sf1mg/L21Potassium E200.7

D 01/30/13 17:11 / sf3mg/L2280Sodium E200.7

D 02/06/13 18:54 / wc40mg/L4720Sulfate E300.0

PHYSICAL PROPERTIES

01/29/13 16:39 / ab1umhos/c10400Conductivity @ 25 C A2510 B

H 01/29/13 16:39 / ab0.01s.u.7.16pH A4500-H B

01/29/13 15:42 / ab100mg/L8520Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

01/31/13 00:08 / clm0.001mg/L0.011Arsenic E200.8

01/31/13 00:08 / clm0.01mg/L11.6Molybdenum E200.8

01/31/13 00:08 / clm0.001mg/L0.080Selenium E200.8

D 01/31/13 00:08 / clm0.0005mg/L49.8Uranium E200.8

DATA QUALITY

02/04/13 09:14 / kbh%2.33A/C Balance (± 5) A1030 E

02/04/13 09:14 / kbhmeq/L140Anions A1030 E

02/04/13 09:14 / kbhmeq/L147Cations A1030 E

02/04/13 09:14 / kbhmg/L9300Solids, Total Dissolved Calculated A1030 E

02/04/13 09:14 / kbh0.920TDS Balance (0.80 - 1.20) A1030 E

MAJOR IONS

01/29/13 18:01 / jba5mg/LNDCarbonate as CO3 A2320 B

01/29/13 18:01 / jba5mg/L1210Bicarbonate as HCO3 A2320 B

01/30/13 17:11 / sf1mg/L587Calcium E200.7

D 02/06/13 18:54 / wc10mg/L679Chloride E300.0

01/30/13 17:11 / sf1mg/L215Magnesium E200.7

01/30/13 17:11 / sf1mg/L21Potassium E200.7

D 01/30/13 17:11 / sf3mg/L2280Sodium E200.7

D 02/06/13 18:54 / wc40mg/L4720Sulfate E300.0

PHYSICAL PROPERTIES

01/29/13 16:39 / ab1umhos/c10400Conductivity @ 25 C A2510 B

H 01/29/13 16:39 / ab0.01s.u.7.16pH A4500-H B

01/29/13 15:42 / ab100mg/L8520Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

01/31/13 00:08 / clm0.001mg/L0.011Arsenic E200.8

01/31/13 00:08 / clm0.01mg/L11.6Molybdenum E200.8

01/31/13 00:08 / clm0.001mg/L0.080Selenium E200.8

D 01/31/13 00:08 / clm0.0005mg/L49.8Uranium E200.8

DATA QUALITY

02/04/13 09:14 / kbh%2.33A/C Balance (± 5) A1030 E

02/04/13 09:14 / kbhmeq/L140Anions A1030 E

02/04/13 09:14 / kbhmeq/L147Cations A1030 E

02/04/13 09:14 / kbhmg/L9300Solids, Total Dissolved Calculated A1030 E

02/04/13 09:14 / kbh0.920TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13010849

QA/QC Summary Report

02/11/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2320 B Batch: R169691

Sample ID: MBLK 01/29/13 13:45Method Blank Run: MANTECH_130129A2

Alkalinity, Total as CaCO3 5.0ND mg/L

Bicarbonate as HCO3 5.01.09 mg/L

Sample ID: LCS_121003 01/29/13 13:59Laboratory Control Sample Run: MANTECH_130129A

Alkalinity, Total as CaCO3 103 90 1105.0155 mg/L

Sample ID: C13010820-001ADUP 01/29/13 14:15Sample Duplicate Run: MANTECH_130129A2

Alkalinity, Total as CaCO3 105.0 0.1165 mg/L

Bicarbonate as HCO3 105.0 0.1202 mg/L

Sample ID: C13010822-001AMS 01/29/13 14:37Sample Matrix Spike Run: MANTECH_130129A

Alkalinity, Total as CaCO3 100 80 1205.0252 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13010849

QA/QC Summary Report

02/11/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2510 B Analytical Run: PHSC_101-C_130129A

Sample ID: SC 100 01/29/13 08:51Continuing Calibration Verification Standard

Conductivity @ 25 C 103 90 1101.0103 umhos/cm

Method: A2510 B Batch: R169633

Sample ID: SC 2ND 1413 01/29/13 09:02Laboratory Control Sample Run: PHSC_101-C_130129A

Conductivity @ 25 C 103 90 1101.01450 umhos/cm

Sample ID: MBLK 01/29/13 09:07Method Blank Run: PHSC_101-C_130129A

Conductivity @ 25 C 0.71 umhos/cm

Sample ID: C13010849-002ADUP 01/29/13 16:42Sample Duplicate Run: PHSC_101-C_130129A

Conductivity @ 25 C 101.0 1.210500 umhos/cm

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13010849

QA/QC Summary Report

02/11/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2540 C Batch: TDS130129A

Sample ID: MB-1_130129A 01/29/13 15:32Method Blank Run: BAL-16_130129C

Solids, Total Dissolved TDS @ 180 C 10ND mg/L

Sample ID: LCS-2_130129A 01/29/13 15:33Laboratory Control Sample Run: BAL-16_130129C

Solids, Total Dissolved TDS @ 180 C 96 90 110201910 mg/L

Sample ID: C13010844-001A DUP 01/29/13 15:34Sample Duplicate Run: BAL-16_130129C

Solids, Total Dissolved TDS @ 180 C 520 0.23070 mg/L

Sample ID: C13010844-002A MS 01/29/13 15:35Sample Matrix Spike Run: BAL-16_130129C

Solids, Total Dissolved TDS @ 180 C 96 90 11010016700 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13010849

QA/QC Summary Report

02/11/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A4500-H B Analytical Run: PHSC_101-C_130129A

Sample ID: pH 6.86 01/29/13 08:49Initial Calibration Verification Standard

pH 100 98 1020.0106.83 s.u.

Method: A4500-H B Batch: R169633

Sample ID: C13010849-002ADUP 01/29/13 16:42Sample Duplicate Run: PHSC_101-C_130129A

pH 30.010 0.07.16 s.u.

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13010849

QA/QC Summary Report

02/11/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP2-C_130130A

Sample ID: ICV 01/30/13 12:08Initial Calibration Verification Standard4

Calcium 104 95 1050.5052.1 mg/L

Magnesium 99 95 1050.5049.5 mg/L

Potassium 95 95 1050.5047.3 mg/L

Sodium 104 95 1050.5051.8 mg/L

Sample ID: ICSA 01/30/13 12:37Interference Check Sample A4

Calcium 100 80 1200.50502 mg/L

Magnesium 99 80 1200.50494 mg/L

Potassium 0.500.00120 mg/L

Sodium 0.50-0.119 mg/L

Sample ID: ICSAB 01/30/13 12:41Interference Check Sample AB4

Calcium 104 80 1200.50520 mg/L

Magnesium 100 80 1200.50502 mg/L

Potassium 0.500.000500 mg/L

Sodium 0.50-0.0933 mg/L

Method: E200.7 Batch: R169757

Sample ID: MB-130130A 01/30/13 13:05Method Blank Run: ICP2-C_130130A4

Calcium 0.06ND mg/L

Magnesium 0.03ND mg/L

Potassium 0.06ND mg/L

Sodium 0.3ND mg/L

Sample ID: LFB-130130A 01/30/13 13:09Laboratory Fortified Blank Run: ICP2-C_130130A4

Calcium 101 85 1150.5050.6 mg/L

Magnesium 95 85 1150.5047.6 mg/L

Potassium 93 85 1150.5046.7 mg/L

Sodium 99 85 1150.5049.6 mg/L

Sample ID: C13010849-002BMS2 01/30/13 17:15Sample Matrix Spike Run: ICP2-C_130130A4

Calcium 101 70 1301.01100 mg/L

Magnesium 103 70 1301.0742 mg/L

Potassium 96 70 1301.0509 mg/L

Sodium 70 1303.22820 mg/L A

Sample ID: C13010849-002BMSD 01/30/13 17:19Sample Matrix Spike Duplicate Run: ICP2-C_130130A4

Calcium 104 70 130 201.0 1.11120 mg/L

Magnesium 102 70 130 201.0 1.2732 mg/L

Potassium 95 70 130 201.0 0.4507 mg/L

Sodium 70 130 203.2 0.22810 mg/L A

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13010849

QA/QC Summary Report

02/11/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.8 Analytical Run: ICPMS2-C_130130A

Sample ID: ICV 01/30/13 13:21Initial Calibration Verification Standard4

Arsenic 99 90 1100.00100.0497 mg/L

Molybdenum 99 90 1100.00100.0496 mg/L

Selenium 103 90 1100.00100.0514 mg/L

Uranium 95 90 1100.000300.0475 mg/L

Method: E200.8 Batch: R169755

Sample ID: LRB 01/30/13 13:46Method Blank Run: ICPMS2-C_130130A4

Arsenic 0.00010ND mg/L

Molybdenum 4E-05ND mg/L

Selenium 0.0002ND mg/L

Uranium 1E-05ND mg/L

Sample ID: LFB 01/30/13 13:49Laboratory Fortified Blank Run: ICPMS2-C_130130A4

Arsenic 101 85 1150.00100.0506 mg/L

Molybdenum 103 85 1150.00100.0515 mg/L

Selenium 103 85 1150.00100.0514 mg/L

Uranium 100 85 1150.000300.0498 mg/L

Sample ID: C13010230-001CMS4 01/30/13 23:39Sample Matrix Spike Run: ICPMS2-C_130130A4

Arsenic 102 70 1300.00100.106 mg/L

Molybdenum 106 70 1300.00100.111 mg/L

Selenium 96 70 1300.00100.0997 mg/L

Uranium 121 70 1300.000300.130 mg/L

Sample ID: C13010230-001CMSD 01/30/13 23:42Sample Matrix Spike Duplicate Run: ICPMS2-C_130130A4

Arsenic 103 70 130 200.0010 0.70.107 mg/L

Molybdenum 108 70 130 200.0010 1.70.113 mg/L

Selenium 95 70 130 200.0010 1.10.0986 mg/L

Uranium 121 70 130 200.00030 0.20.130 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13010849

QA/QC Summary Report

02/11/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E300.0 Analytical Run: IC1-C_130206A

Sample ID: ICV-020613-11 02/06/13 16:52Initial Calibration Verification Standard2

Chloride 97 90 1101.09.65 mg/L

Sulfate 99 90 1101.039.4 mg/L

Method: E300.0 Batch: R170116

Sample ID: ICB-020613-12 02/06/13 17:09Method Blank Run: IC1-C_130206A2

Chloride 0.04ND mg/L

Sulfate 0.050.2 mg/L

Sample ID: LFB-020613-13 02/06/13 17:27Laboratory Fortified Blank Run: IC1-C_130206A2

Chloride 97 90 1101.09.71 mg/L

Sulfate 99 90 1101.039.6 mg/L

Sample ID: C13020058-001BMS 02/06/13 18:19Sample Matrix Spike Run: IC1-C_130206A2

Chloride 103 90 1101.087.9 mg/L

Sulfate 95 90 1104.2736 mg/L

Sample ID: C13020058-001BMSD 02/06/13 18:37Sample Matrix Spike Duplicate Run: IC1-C_130206A2

Chloride 103 90 110 201.0 0.087.9 mg/L

Sulfate 99 90 110 204.2 1.1744 mg/L

Method: E300.0 Analytical Run: IC2-C_130201A

Sample ID: ICV-020113-11 02/01/13 14:21Initial Calibration Verification Standard2

Chloride 99 90 1101.09.91 mg/L

Sulfate 100 90 1101.039.9 mg/L

Method: E300.0 Batch: R169840

Sample ID: ICB-020113-12 02/01/13 14:37Method Blank Run: IC2-C_130201A2

Chloride 0.020.02 mg/L

Sulfate 0.090.2 mg/L

Sample ID: LFB-020113-13 02/01/13 14:52Laboratory Fortified Blank Run: IC2-C_130201A2

Chloride 99 90 1101.09.88 mg/L

Sulfate 98 90 1101.039.4 mg/L

Sample ID: C13010849-001AMS 02/01/13 19:45Sample Matrix Spike Run: IC2-C_130201A2

Chloride 90 1101.0252 mg/L A

Sulfate 101 90 1104.2646 mg/L

Sample ID: C13010849-001AMSD 02/01/13 20:00Sample Matrix Spike Duplicate Run: IC2-C_130201A2

Chloride 90 110 201.0 0.2251 mg/L A

Sulfate 100 90 110 204.2 0.2645 mg/L

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.
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Shipping container/cooler in good condition?

Custody seals intact on shipping container/cooler?

Custody seals intact on sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

� �

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Not Present

Not Present

Not Present

�

�

�

No VOA vials submitted

Not Applicable �

�

1.6°C  On Ice

1/29/2013Debra Williams

FedEx

dw

Date Received:

Received by:

Login completed by:

Carrier 
name:

BL2000\kmiller

1/29/2013

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:

None

Temp Blank received? Yes No� � Not Applicable �

Workorder Receipt Checklist

Rio Algom Mining Corporation LLC C13010849

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as pH, Dissolved Oxygen and Residual 
Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, data units are typically noted as –dry. 
For agricultural and mining soil parameters/characteristics, all samples are dried and ground prior to sample analysis.

Standard Reporting Procedures
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ANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORT

The results as reported relate only to the item(s) submitted for testing. The analyses presented in this report were 
performed at Energy Laboratories, Inc., 2393 Salt Creek Hwy., Casper, WY 82601, unless otherwise noted.  
Radiochemistry analyses were performed at Energy Laboratories, Inc., 2325 Kerzell Lane, Casper, WY 82601, 
unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory Analytical 
Report, the QA/QC Summary Report, or the Case Narrative. 

If you have any questions regarding these test results, please call.

Sample ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

C13020788-001 6309 02/26/13 10:25 02/27/13 Aqueous Metals by ICP/ICPMS, Dissolved
Alkalinity
QA Calculations
Conductivity
E300.0 Anions
Solids, Total Dissolved
Solids, Total Dissolved - Calculated

C13020788-002 6310 02/26/13 11:25 02/27/13 Aqueous Same As Above

Rio Algom Mining Corporation LLC

Project Name: Lisbon, UT Facility

Workorder No.: C13020788

Hwy 605 and 509

Grants, NM  87020

March 07, 2013

C3636 - GroundwaterQuote ID:

Energy Laboratories, Inc. Casper WY received the following 2 samples for Rio Algom Mining Corporation LLC on 2/27/2013 for 
analysis.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13020788-001

Client Sample ID 6309

Collection Date: 02/26/13 10:25

Matrix: Aqueous

Report Date: 03/07/13

DateReceived: 02/27/13

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

02/27/13 17:10 / wc5mg/L383Bicarbonate as HCO3 A2320 B

03/01/13 15:02 / sf1mg/L206Calcium E200.7

03/01/13 13:06 / wc1mg/L205Chloride E300.0

03/01/13 15:02 / sf1mg/L54Magnesium E200.7

03/01/13 15:02 / sf1mg/L5Potassium E200.7

03/01/13 15:02 / sf1mg/L151Sodium E200.7

D 03/01/13 13:06 / wc4mg/L451Sulfate E300.0

PHYSICAL PROPERTIES

02/28/13 09:16 / ab1umhos/cm1940Conductivity @ 25 C A2510 B

03/01/13 08:37 / ab20mg/L1380Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

02/28/13 15:33 / clm0.001mg/L0.041Arsenic E200.8

02/28/13 15:33 / clm0.01mg/LNDMolybdenum E200.8

02/28/13 15:33 / clm0.001mg/L0.018Selenium E200.8

02/28/13 15:33 / clm0.0003mg/L0.600Uranium E200.8

DATA QUALITY

03/07/13 07:09 / kbh%-1.07A/C Balance (± 5) A1030 E

03/07/13 07:09 / kbhmeq/L21.9Anions A1030 E

03/07/13 07:09 / kbhmeq/L21.4Cations A1030 E

03/07/13 07:09 / kbhmg/L1300Solids, Total Dissolved Calculated A1030 E

03/07/13 07:09 / kbh1.06TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13020788-002

Client Sample ID 6310

Collection Date: 02/26/13 11:25

Matrix: Aqueous

Report Date: 03/07/13

DateReceived: 02/27/13

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

02/27/13 17:20 / wc5mg/L1220Bicarbonate as HCO3 A2320 B

03/01/13 15:06 / sf1mg/L606Calcium E200.7

D 03/01/13 13:21 / wc10mg/L679Chloride E300.0

03/01/13 15:06 / sf1mg/L204Magnesium E200.7

03/01/13 15:06 / sf1mg/L21Potassium E200.7

D 03/01/13 15:06 / sf2mg/L2150Sodium E200.7

D 03/01/13 13:21 / wc40mg/L4660Sulfate E300.0

PHYSICAL PROPERTIES

02/28/13 09:19 / ab1umhos/cm10200Conductivity @ 25 C A2510 B

03/01/13 08:38 / ab100mg/L9110Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

02/28/13 15:36 / clm0.001mg/L0.005Arsenic E200.8

02/28/13 15:36 / clm0.01mg/L11.8Molybdenum E200.8

D 02/28/13 15:36 / clm0.003mg/L0.094Selenium E200.8

D 02/28/13 15:36 / clm0.001mg/L47.5Uranium E200.8

DATA QUALITY

03/07/13 07:09 / kbh%1.12A/C Balance (± 5) A1030 E

03/07/13 07:09 / kbhmeq/L138Anions A1030 E

03/07/13 07:09 / kbhmeq/L141Cations A1030 E

03/07/13 07:09 / kbhmg/L9000Solids, Total Dissolved Calculated A1030 E

03/07/13 07:09 / kbh1.01TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13020788

QA/QC Summary Report

03/07/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2320 B Batch: R170804

Sample ID: MBLK 02/27/13 15:24Method Blank Run: MANTECH_130227A2

Alkalinity, Total as CaCO3 11 mg/L

Bicarbonate as HCO3 12 mg/L

Sample ID: LCS_121003 02/27/13 15:39Laboratory Control Sample Run: MANTECH_130227A

Alkalinity, Total as CaCO3 99 90 1105.0150 mg/L

Sample ID: C13020770-002AMS 02/27/13 16:18Sample Matrix Spike Run: MANTECH_130227A

Alkalinity, Total as CaCO3 106 80 1205.0446 mg/L

Sample ID: C13020788-002ADUP 02/27/13 17:29Sample Duplicate Run: MANTECH_130227A2

Alkalinity, Total as CaCO3 105.0 0.8992 mg/L

Bicarbonate as HCO3 105.0 0.81210 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13020788

QA/QC Summary Report

03/07/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2510 B Analytical Run: PHSC_101-C_130228A

Sample ID: SC 100 02/28/13 08:55Continuing Calibration Verification Standard

Conductivity @ 25 C 103 90 1101.0103 umhos/cm

Method: A2510 B Batch: R170810

Sample ID: SC 2ND 1413 02/28/13 09:06Laboratory Control Sample Run: PHSC_101-C_130228A

Conductivity @ 25 C 99 90 1101.01400 umhos/cm

Sample ID: MBLK 02/28/13 09:11Method Blank Run: PHSC_101-C_130228A

Conductivity @ 25 C 0.22 umhos/cm

Sample ID: C13020797-002ADUP 02/28/13 09:34Sample Duplicate Run: PHSC_101-C_130228A

Conductivity @ 25 C 101.0 2.04010 umhos/cm

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13020788

QA/QC Summary Report

03/07/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2540 C Batch: TDS130301A

Sample ID: MB-1_130301A 03/01/13 08:36Method Blank Run: BAL-19_130301A

Solids, Total Dissolved TDS @ 180 C 10ND mg/L

Sample ID: LCS-2_130301A 03/01/13 08:37Laboratory Control Sample Run: BAL-19_130301A

Solids, Total Dissolved TDS @ 180 C 100 90 110202000 mg/L

Sample ID: C13020788-001A DUP 03/01/13 08:38Sample Duplicate Run: BAL-19_130301A

Solids, Total Dissolved TDS @ 180 C 520 0.91360 mg/L

Sample ID: C13020788-002A MS 03/01/13 08:38Sample Matrix Spike Run: BAL-19_130301A

Solids, Total Dissolved TDS @ 180 C 94 90 11010018500 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13020788

QA/QC Summary Report

03/07/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP4-C_130301A

Sample ID: ICV 03/01/13 11:30Initial Calibration Verification Standard4

Calcium 100 95 1050.5050.1 mg/L

Magnesium 98 95 1050.5049.1 mg/L

Potassium 96 95 1050.5047.8 mg/L

Sodium 100 95 1050.5050.1 mg/L

Sample ID: ICSA 03/01/13 11:44Interference Check Sample A4

Calcium 89 80 1200.50443 mg/L

Magnesium 98 80 1200.50488 mg/L

Potassium 0.50-0.0118 mg/L

Sodium 0.500.495 mg/L

Sample ID: ICSAB 03/01/13 11:48Interference Check Sample AB4

Calcium 88 80 1200.50440 mg/L

Magnesium 98 80 1200.50490 mg/L

Potassium 0.50-0.00349 mg/L

Sodium 0.500.395 mg/L

Method: E200.7 Batch: R170909

Sample ID: MB-130301A 03/01/13 12:07Method Blank Run: ICP4-C_130301A4

Calcium 0.02ND mg/L

Magnesium 0.02ND mg/L

Potassium 0.04ND mg/L

Sodium 0.2ND mg/L

Sample ID: LFB-130301A 03/01/13 12:11Laboratory Fortified Blank Run: ICP4-C_130301A4

Calcium 97 85 1150.5048.5 mg/L

Magnesium 94 85 1150.5047.2 mg/L

Potassium 91 85 1150.5045.3 mg/L

Sodium 94 85 1150.5047.2 mg/L

Sample ID: C13020822-001BMS2 03/01/13 15:25Sample Matrix Spike Run: ICP4-C_130301A4

Calcium 101 70 1301.0103 mg/L

Magnesium 99 70 1301.0102 mg/L

Potassium 101 70 1301.0103 mg/L

Sodium 100 70 1301.0126 mg/L

Sample ID: C13020822-001BMSD 03/01/13 15:28Sample Matrix Spike Duplicate Run: ICP4-C_130301A4

Calcium 102 70 130 201.0 1.0104 mg/L

Magnesium 99 70 130 201.0 0.3101 mg/L

Potassium 103 70 130 201.0 1.4105 mg/L

Sodium 101 70 130 201.0 1.2127 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13020788

QA/QC Summary Report

03/07/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.8 Analytical Run: ICPMS2-C_130228A

Sample ID: ICV 02/28/13 13:53Initial Calibration Verification Standard4

Arsenic 101 90 1100.00100.0505 mg/L

Molybdenum 102 90 1100.00100.0510 mg/L

Selenium 100 90 1100.00100.0499 mg/L

Uranium 102 90 1100.000300.0512 mg/L

Method: E200.8 Batch: R170859

Sample ID: LRB 02/28/13 14:18Method Blank Run: ICPMS2-C_130228A4

Arsenic 0.00010ND mg/L

Molybdenum 4E-05ND mg/L

Selenium 0.00020.0007 mg/L

Uranium 1E-05ND mg/L

Sample ID: LFB 02/28/13 14:21Laboratory Fortified Blank Run: ICPMS2-C_130228A4

Arsenic 106 85 1150.00100.0531 mg/L

Molybdenum 104 85 1150.00100.0519 mg/L

Selenium 106 85 1150.00100.0535 mg/L

Uranium 108 85 1150.000300.0538 mg/L

Sample ID: C13020712-007BMS4 02/28/13 15:21Sample Matrix Spike Run: ICPMS2-C_130228A4

Arsenic 107 70 1300.00100.268 mg/L

Molybdenum 108 70 1300.00100.272 mg/L

Selenium 70 1300.00131.42 mg/L A

Uranium 108 70 1300.000500.357 mg/L

Sample ID: C13020712-007BMSD 02/28/13 15:24Sample Matrix Spike Duplicate Run: ICPMS2-C_130228A4

Arsenic 106 70 130 200.0010 0.90.266 mg/L

Molybdenum 107 70 130 200.0010 0.70.270 mg/L

Selenium 70 130 200.0013 1.01.44 mg/L A

Uranium 107 70 130 200.00050 0.60.355 mg/L

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.

Page 8 of 11



Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13020788

QA/QC Summary Report

03/07/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E300.0 Analytical Run: IC2-C_130301A

Sample ID: ICV-030113-11 03/01/13 10:01Initial Calibration Verification Standard2

Chloride 95 90 1101.09.49 mg/L

Sulfate 96 90 1101.038.2 mg/L

Method: E300.0 Batch: R170972

Sample ID: ICB-030113-12 03/01/13 10:16Method Blank Run: IC2-C_130301A2

Chloride 0.020.04 mg/L

Sulfate 0.090.3 mg/L

Sample ID: LFB-030113-14 03/01/13 10:47Laboratory Fortified Blank Run: IC2-C_130301A2

Chloride 96 90 1101.09.60 mg/L

Sulfate 96 90 1101.038.7 mg/L

Sample ID: LFBD-030113-15 03/01/13 11:03Laboratory Fortified Blank Duplicate Run: IC2-C_130301A2

Chloride 97 90 110 201.0 1.89.77 mg/L

Sulfate 97 90 110 201.0 1.139.2 mg/L

Sample ID: C13020834-001AMS 03/01/13 11:49Sample Matrix Spike Run: IC2-C_130301A2

Chloride 99 90 1101.013.3 mg/L

Sulfate 100 90 1101.050.3 mg/L

Sample ID: C13020834-001AMSD 03/01/13 12:04Sample Matrix Spike Duplicate Run: IC2-C_130301A2

Chloride 101 90 110 201.0 1.613.6 mg/L

Sulfate 102 90 110 201.0 1.350.9 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Shipping container/cooler in good condition?

Custody seals intact on shipping container/cooler?

Custody seals intact on sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

� �

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Not Present

Not Present

Not Present

�

�

�

No VOA vials submitted

Not Applicable �

�

1.2°C  On Ice

2/27/2013Debra Williams

FedEx

dw

Date Received:

Received by:

Login completed by:

Carrier 
name:

BL2000\cwagner

2/28/2013

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:

None

Temp Blank received? Yes No� � Not Applicable �

Workorder Receipt Checklist

Rio Algom Mining Corporation LLC C13020788

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as pH, Dissolved Oxygen and Residual 
Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, data units are typically noted as –dry. 
For agricultural and mining soil parameters/characteristics, all samples are dried and ground prior to sample analysis.

Standard Reporting Procedures
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Job#: 1350.15 lsampler! J Ketnt B [..4vers lcl i

Well ID: (L-l lDate rooo'uora: Lr.!\A( 2ol) |  Site; RroAlqom lvlrninq Lisbon UT

weather conditionsf r-r\ wL ' (Jarh^ lsampter sisnature, 
"/4---' 

l ,/'
welf diam: 7/4' t" 2" 3" 4" 6" othel S'/ lDTw: 115'71 Total Depth: t zq
Purge equip: ES dram:

diso bailer teflon bailer

waterra Posilive Air Displacement Ext. SvsLem

Tubinq:  oo:  New (  Ded,c?led J NA
@

PumD depth/ intake: LLo- l I l f t ipl iers: '  = o.

TDl-DflixTlliiptier = t Volume IBO% Recoverv (TD - DTW X 0 20 + DrW)

X

Purging And SamPling Data Sheet

(Total Purge) 80%=

Time
Temp

4\+t DH
cogd. Turbidi ty

Purge

r.qd l'Ll, DO Fr/D
ORP

DTW Notes

Ir|\5 '17 q 6 .1 TAoB Zoo 3.lY l lA.s l s . qL

l r t lS l  z , l
-7qoa 1 . 6 t , L 6 IL6,E Is.q7

I "r'-tl l L ,  t 7. 1 too :l rr. f )ao 2 . L 5 , o l t  bq . l l l t,.o I

l q q Y l ) .  q 7 . l 5 . L LQO z , s . S . o l lA3 .Lrl l b  a 6

\  9 + 7 t 2 .  l a . l 8000 s , 5 )DO 3 . L l s . o q 162,  I t 6 . a a

ILISD i1  .a n 8 z ) O O +,o 4 . ' i l l6 l .  )_ l L . a  f

r  q 5 l IL.L 79qb ) D O +.(, 4 , 1 1l 6 0 ' l l , , o t

Did well dewatef YEs (@ Totuluol-rn",".ou"d. 4 6 tqar6'

q'm^lA mFth"l Disn Bailer Hvdrasleeve NewTubinq Ext Porl otherl oali "\'d\ 
Tqu'-'

SamDle date:\-l\ _l'1 Samole time: lLlSS DTW at  sample :  l l  A .oV

S a m o l e l D :  t  J I L Lab: Energy Laoq Number of boftleo)

Analvsis: 5oo mlNP polv

Eouioment blank lD @ Field blank lD @,

Duolicate lD: Pre-oLrroe DO: Post pu.qe DO:

Fe2+ i Pre-purqe ORP: Post purqe ORP:

NAPL deDth: Volume of NAPL: Volume removed. ml

Confluence Environmental, Inc 3308 ElCamino Ave, Suite 300 #148, Sacramento, ca 95a2L' 9r6-J6O-7647



l o b # : 1 3 5 0 . 1 5 samDleri J Kerns B Mvers Client: Montqomerv & Associates

Well IDl1]\,,-r.r-q Date (DDodro12): 3\ rV\A* ?. t3 Site: RioAlqom Mininq, Lisbon, UT

Weather Conditions: Ua{ v\,^
/ z/-

SamDf er Siqnaturet ,Z,':/ 'z-

well diam: v4" t 2' 3- q 6) orn",, orw: /.Lab rottDepthr l!t-l

@t"., 
waterra

olher: Tubing:

Positive Air DisDlacemen! Ext. Svstem
'z:i=-t

oD: New fDedicated-./ NA

Purge equipi  E5 - diaml

diso bailer teflon bailer

Ptj.." -"th.4 3-s case volume dffi;i;- Exkacton o!:9!

PumD deDth/ intaket S/ l r" lut t iEGrs:; ;*  ,"=016 3=037 {=065 s=r '0,  6-=1a7 tud s?xo15r

fiD- Dn / X t"lultiplier- 1Vo[]rc l80o/o Recovery (TD - DTWX 0.20 + DTW)

X

Purging And Sampling Data Sheet

(Total Purge) AO%-

Time
E[lp

lat'c )\t pn

9?
Coni-

\ns /651,
Turbidity

Pu rge
R9!<salRemoved

tsadf) DO (mq/D
ORP

DTW Notes

I (r,l, l ?  . q 9 .  \ ,5o O . o 6,3:7 l ? l , l \

r5+3 l 7 . B )1897 + . L 5()o 2 , 5 d .LL l 5 '  ,3 i ? 1 . l 5

r<q A l 1 , D 9 , q ?1D59 t :1 k .o d z l 33, '/ l l ) . , 5

t 5 rq l l .  1 l 0 . l 33 z8 So-.) 5 . s ( t , ) 3 -13, A I23 . l  S

ls5 ?- ir.t , s t o .  ) )ao6'1 5,9 sao V.a a l , )1 32. a |  ) .1 .1  <

1555 I t .5 t o , z ?_A I  t : ) - s . f Soo 3 .5 d,a \ .1? ." t2 l .  rs

1 9 . < l D . z 7 Aq 7-5 50o l a ,o d , t : ] f).6 tzl. rf

l 60  I lr-l,5 t o , L t .7 q)o |  1 , 5 t l ' ,1l, 32.6 rzf  . /  s

tAori l e .  ( Io -1, U75n 3 9 9 o i 3 . c 6 . t  6 32 . \B . ts

] . r). r all @- L . l

Did well dewatef YES 6@\

*^r^ --rh^^. ni.^ R.ira. Hv.rr^qreeve NewTubino Ext. Port other: oc<L<d3!A--n.l;!&4-

SamDle date: 3l r\^d(?or l Samole time: lAo< DTW at sample: l2-f , I (

sample lD. 6J I ,! Lab: Energv Labs Numbef of bottle€)

6^n mrNp nnlv _Alktlinitv cl' sO4 TDS EC oH 250 mLHNo3 poU'neld JiLtered - Oissolved l''4elals

Equipment blank lD @ Field blank lD @

Duolicale lD: Post purqe DO:

Post puroe ORP:
Fe2* | Pre-ourqe ORP:

NAPL depth: Volume of NAPL: Volume femoved: ml

Confluence Environmental, fnc 3308 Elcamino Ave, Suite 3oo #148, sac6me.to, ca 95a2\9L6-760 764r



Purging And Sampling Data Sheet

lVo lume=_-  X -  = -  (To ta t  pu rge ) AO%=

Job# :  1350 .15 Sampler: J Kerns B Nlvers Client: Montgomery & Associates

Well ID: EF-B Date {DDodrorr ) :  f  rh"  -?. - t  \ Site: RiqAlqom Minino, Lisbon. UT

Weather Conditions; L\^d\- - LJa,,/ ^,r lsampter Signatur 
"t 

/,,A-
| 

-----

weff  diam: 1/a'  1 '  2 '  3,aA )" orher:  lDrwt 74.1A Totat DeDth: 
"  

!+L/
Purge equip: Es -  diaml

disp bailer teflon bailer
@>- ware(a

other:  Tublng:

PosiUve Arr DisplacemenF-. Ext. Svstem

oD: "", 6Jil.-;) "oPurse methodi 3-s ca!" voru'" Giiii.-'ft.,t.. r"'-.,'o. b"J
Pumpdepth/ intake: Zzq IMult ip l ierst l=o.04 2=0.16 3=0.37 4=0.6s s"=r.02 5":1.47 Radrusixo. lb3

{TD - DTW X Multiplel = 1 Volume * 180% Recoverv (TD - DTW X 0.20 + DTW)

Time
Temp

.fi€7+t OH

5?
Cond

t^{Gt
Turbidi ty

Pur9e

1*,,*, Removed
@at /(6) DO q-e7t1

ORP
DTW Notes

t1Z7 t1.7 ),\n . o o 4.qL t }4a

i 3 l o tz,  q 7 . 5 l { t l + . \ Zso ).7s 8 ,L5 IA8,  L VT I,L

t ) . 1 , 7' t+ I+8,+ . 3 9 ?,so 2. sa) t60.7 7Lt.6L

I at6 IU .+ 7.+ 1L+7+, 3 . 9 3. zS 154.J 7 q . 6  Z

I l lq l t . 5 1.+ IsoE tJ..4 7 < D l+.oo tso,8]+ .6L

l \ '{? rz.6 7.q lsoT 2so +.1s 7 s  I 74, 6L

I \'{5 tz.6 / . 1 1 tsb 6 +.s 5. to } 4 . 1 L

Did welldewater? YEs a-T6-) Totalvolume removeo. .S,.t (qaldD

SamDle meihod: Diso Bailer Hvdrasleeve NewTubinq Ext. Poft Oiher: f}.l it-\.al- liLi^::r

Sample date: 3-.t l- I -l samole time. I 3-sO DTW at samplei 79.62

Sample lD: 651 Lab: Enerqv Labs Number of bottld:?\

Ana lvsis: 5oo ml NP poly - Alkalinily, cl so4, TDS, Ec, pH 250 m L HNo3 Polv 
'field liltered - Dissolved Melals

Equipmeot blank lD @. Field blank lD @

Duolicate lD: Pre-purqe DO: Post Durqe DO:

Pre-purqe ORP: Post purqe ORPI

NAPL deDth: Volume of NAPLI Volurne removed: ml

conf luence Environmental, f nc 3308 Elcamino Ave, Suite 300 *148. Sacramento, CA 9582L, 916-760-7641



ANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORT

The results as reported relate only to the item(s) submitted for testing. The analyses presented in this report were 
performed at Energy Laboratories, Inc., 2393 Salt Creek Hwy., Casper, WY 82601, unless otherwise noted.  
Radiochemistry analyses were performed at Energy Laboratories, Inc., 2325 Kerzell Lane, Casper, WY 82601, 
unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory Analytical 
Report, the QA/QC Summary Report, or the Case Narrative. 

If you have any questions regarding these test results, please call.

Sample ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

C13040727-001 6311 03/31/13 13:50 04/03/13 Aqueous Metals by ICP/ICPMS, Dissolved
Alkalinity
QA Calculations
Conductivity
E300.0 Anions
pH
Solids, Total Dissolved
Solids, Total Dissolved - Calculated

C13040727-002 6312 03/31/13 14:55 04/03/13 Aqueous Same As Above

C13040727-003 6313 03/31/13 16:05 04/03/13 Aqueous Same As Above

Rio Algom Mining Corporation LLC

Project Name: Lisbon, UT Facility

Workorder No.: C13040727

Hwy 605 and 509

Grants, NM  87020

April 26, 2013

C3636 - GroundwaterQuote ID:

Energy Laboratories, Inc. Casper WY received the following 3 samples for Rio Algom Mining Corporation LLC on 4/3/2013 for 
analysis.
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Project: Lisbon, UT Facility

CLIENT: Rio Algom Mining Corporation LLC

Sample Delivery Group: C13040727 CASE NARRATIVE

04/26/13Report Date:

COMMENTS
Samples 6311, 6312, and 6313 were originally reported on workorder C13040135 and moved to a new workorder per client 

request.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040727-001

Client Sample ID 6311

Collection Date: 03/31/13 13:50

Matrix: Aqueous

Report Date: 04/26/13

DateReceived: 04/03/13

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/03/13 20:38 / jba5mg/LNDCarbonate as CO3 A2320 B

04/03/13 20:38 / jba5mg/L391Bicarbonate as HCO3 A2320 B

04/04/13 19:36 / sf1mg/L205Calcium E200.7

04/05/13 00:00 / wc1mg/L209Chloride E300.0

04/04/13 19:36 / sf1mg/L54Magnesium E200.7

04/04/13 19:36 / sf1mg/L5Potassium E200.7

04/04/13 19:36 / sf1mg/L153Sodium E200.7

D 04/05/13 00:00 / wc4mg/L464Sulfate E300.0

PHYSICAL PROPERTIES

04/04/13 10:55 / ab1umhos/cm2090Conductivity @ 25 C A2510 B

H 04/04/13 10:55 / ab0.01s.u.7.65pH A4500-H B

04/04/13 14:35 / ab20mg/L1390Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/05/13 03:15 / cp0.001mg/L0.036Arsenic E200.8

04/04/13 19:36 / sf0.03mg/LNDIron E200.7

04/04/13 19:36 / sf0.01mg/LNDMolybdenum E200.7

04/05/13 03:15 / cp0.001mg/L0.012Selenium E200.8

04/05/13 03:15 / cp0.0003mg/L0.666Uranium E200.8

DATA QUALITY

04/09/13 07:07 / kbh%-2.11A/C Balance (± 5) A1030 E

04/09/13 07:07 / kbhmeq/L22.4Anions A1030 E

04/09/13 07:07 / kbhmeq/L21.5Cations A1030 E

04/09/13 07:07 / kbhmg/L1300Solids, Total Dissolved Calculated A1030 E

04/09/13 07:07 / kbh1.05TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040727-002

Client Sample ID 6312

Collection Date: 03/31/13 14:55

Matrix: Aqueous

Report Date: 04/26/13

DateReceived: 04/03/13

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/03/13 20:48 / jba5mg/LNDCarbonate as CO3 A2320 B

04/03/13 20:48 / jba5mg/L1250Bicarbonate as HCO3 A2320 B

04/04/13 19:39 / sf1mg/L565Calcium E200.7

D 04/05/13 00:15 / wc10mg/L730Chloride E300.0

04/04/13 19:39 / sf1mg/L198Magnesium E200.7

04/04/13 19:39 / sf1mg/L19Potassium E200.7

D 04/04/13 19:39 / sf2mg/L2000Sodium E200.7

D 04/05/13 00:15 / wc40mg/L4730Sulfate E300.0

PHYSICAL PROPERTIES

04/04/13 10:58 / ab1umhos/cm11000Conductivity @ 25 C A2510 B

H 04/04/13 10:58 / ab0.01s.u.7.20pH A4500-H B

04/04/13 14:35 / ab100mg/L8940Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/05/13 03:20 / cp0.001mg/L0.003Arsenic E200.8

04/04/13 19:39 / sf0.03mg/LNDIron E200.7

D 04/04/13 19:39 / sf0.03mg/L10.9Molybdenum E200.7

04/05/13 03:20 / cp0.001mg/L0.074Selenium E200.8

04/05/13 03:20 / cp0.0003mg/L48.8Uranium E200.8

DATA QUALITY

04/09/13 07:07 / kbh%-3.24A/C Balance (± 5) A1030 E

04/09/13 07:07 / kbhmeq/L141Anions A1030 E

04/09/13 07:07 / kbhmeq/L132Cations A1030 E

04/09/13 07:07 / kbhmg/L9000Solids, Total Dissolved Calculated A1030 E

04/09/13 07:07 / kbh1.00TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040727-003

Client Sample ID 6313

Collection Date: 03/31/13 16:05

Matrix: Aqueous

Report Date: 04/26/13

DateReceived: 04/03/13

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/04/13 09:44 / jba5mg/L6120Carbonate as CO3 A2320 B

04/04/13 09:44 / jba5mg/L9020Bicarbonate as HCO3 A2320 B

04/05/13 03:24 / cp1mg/L7Calcium E200.8

D 04/05/13 01:17 / wc40mg/L1440Chloride E300.0

04/05/13 03:24 / cp1mg/L23Magnesium E200.8

04/05/13 03:24 / cp1mg/L18Potassium E200.8

04/05/13 03:24 / cp1mg/L13200Sodium E200.8

D 04/05/13 01:17 / wc200mg/L10900Sulfate E300.0

PHYSICAL PROPERTIES

04/04/13 11:00 / ab1umhos/cm39700Conductivity @ 25 C A2510 B

H 04/04/13 11:00 / ab0.01s.u.9.50pH A4500-H B

04/04/13 14:36 / ab500mg/L37400Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

D 04/05/13 03:24 / cp0.005mg/L2.68Arsenic E200.8

D 04/05/13 03:24 / cp0.06mg/L0.07Iron E200.8

D 04/04/13 19:43 / sf0.1mg/L45.8Molybdenum E200.7

D 04/05/13 03:24 / cp0.007mg/L0.030Selenium E200.8

D 04/05/13 03:24 / cp0.0009mg/L86.8Uranium E200.8

DATA QUALITY

04/09/13 09:22 / kbh%-3.73A/C Balance (± 5) A1030 E

04/09/13 09:22 / kbhmeq/L622Anions A1030 E

04/09/13 09:22 / kbhmeq/L577Cations A1030 E

04/09/13 09:22 / kbhmg/L36000Solids, Total Dissolved Calculated A1030 E

04/09/13 09:22 / kbh1.03TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.

Page 5 of 16



Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040727

QA/QC Summary Report

04/26/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2320 B Batch: R172078

Sample ID: MBLK 04/03/13 14:18Method Blank Run: MANTECH_130403A3

Alkalinity, Total as CaCO3 5.01.77 mg/L

Carbonate as CO3 5.0ND mg/L

Bicarbonate as HCO3 5.02.16 mg/L

Sample ID: LCS_130315 04/03/13 14:33Laboratory Control Sample Run: MANTECH_130403A

Alkalinity, Total as CaCO3 103 90 1105.0156 mg/L

Sample ID: C13040090-001ADUP 04/03/13 14:49Sample Duplicate Run: MANTECH_130403A3

Alkalinity, Total as CaCO3 105.0 0.3171 mg/L

Carbonate as CO3 105.0ND mg/L

Bicarbonate as HCO3 105.0 0.3209 mg/L

Sample ID: C13040091-001AMS 04/03/13 15:05Sample Matrix Spike Run: MANTECH_130403A

Alkalinity, Total as CaCO3 102 80 1205.0291 mg/L

Method: A2320 B Batch: 130404_1_ALK-W

Sample ID: MBLK1_130404_ 04/04/13 08:52Method Blank Run: TTR-ALK_130404A3

Alkalinity, Total as CaCO3 5.01.25 mg/L

Carbonate as CO3 5.0ND mg/L

Bicarbonate as HCO3 5.01.52 mg/L

Sample ID: LCS_130315_130404_ 04/04/13 09:18Laboratory Control Sample Run: TTR-ALK_130404A

Alkalinity, Total as CaCO3 100 90 1105.01000 mg/L

Sample ID: C13040135-001ADUP 04/04/13 09:26Sample Duplicate Run: TTR-ALK_130404A3

Alkalinity, Total as CaCO3 105.0 0.012700 mg/L

Carbonate as CO3 105.0 1.44380 mg/L

Bicarbonate as HCO3 105.0 1.86580 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040727

QA/QC Summary Report

04/26/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2510 B Batch: R172091

Sample ID: SC 2ND 1413 04/04/13 09:13Laboratory Control Sample Run: PHSC_101-C_130404A

Conductivity @ 25 C 107 90 1101.01510 umhos/cm

Sample ID: MBLK 04/04/13 09:31Method Blank Run: PHSC_101-C_130404A

Conductivity @ 25 C 0.22 umhos/cm

Sample ID: C13040135-006ADUP 04/04/13 10:02Sample Duplicate Run: PHSC_101-C_130404A

Conductivity @ 25 C 101.0 0.2922 umhos/cm

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040727

QA/QC Summary Report

04/26/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2540 C Batch: TDS130404A

Sample ID: MB-1_130404A 04/04/13 14:24Method Blank Run: BAL-19_130404A

Solids, Total Dissolved TDS @ 180 C 10ND mg/L

Sample ID: LCS-2_130404A 04/04/13 14:24Laboratory Control Sample Run: BAL-19_130404A

Solids, Total Dissolved TDS @ 180 C 100 90 110201990 mg/L

Sample ID: C13040135-017A MS 04/04/13 14:34Sample Matrix Spike Run: BAL-19_130404A

Solids, Total Dissolved TDS @ 180 C 99 90 110204220 mg/L

Sample ID: C13040135-018A DUP 04/04/13 14:34Sample Duplicate Run: BAL-19_130404A

Solids, Total Dissolved TDS @ 180 C 520 1.02210 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040727

QA/QC Summary Report

04/26/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A4500-H B Analytical Run: PHSC_101-C_130404A

Sample ID: pH 6.86 04/04/13 09:00Initial Calibration Verification Standard

pH 100 98 1020.0106.84 s.u.

Sample ID: pH 6.86 04/04/13 12:12Initial Calibration Verification Standard

pH 100 98 1020.0106.84 s.u.

Method: A4500-H B Batch: R172091

Sample ID: C13040135-006ADUP 04/04/13 10:02Sample Duplicate Run: PHSC_101-C_130404A

pH 30.010 0.08.02 s.u.

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040727

QA/QC Summary Report

04/26/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP4-C_130404A

Sample ID: ICV 04/04/13 14:09Initial Calibration Verification Standard6

Calcium 98 95 1050.5049.0 mg/L

Iron 98 95 1050.0304.91 mg/L

Magnesium 98 95 1050.5048.9 mg/L

Molybdenum 98 95 1050.100.976 mg/L

Potassium 96 95 1050.5047.9 mg/L

Sodium 99 95 1050.5049.3 mg/L

Sample ID: ICSA 04/04/13 14:24Interference Check Sample A6

Calcium 88 80 1200.50442 mg/L

Iron 86 80 1200.030171 mg/L

Magnesium 97 80 1200.50487 mg/L

Molybdenum 0.100.000880 mg/L

Potassium 0.50-0.0164 mg/L

Sodium 0.500.453 mg/L

Sample ID: ICSAB 04/04/13 14:28Interference Check Sample AB6

Calcium 88 80 1200.50442 mg/L

Iron 86 80 1200.030173 mg/L

Magnesium 98 80 1200.50488 mg/L

Molybdenum 0.100.00259 mg/L

Potassium 0.50-0.00535 mg/L

Sodium 0.500.407 mg/L

Method: E200.7 Batch: R172148

Sample ID: MB-130404A 04/04/13 14:47Method Blank Run: ICP4-C_130404A6

Calcium 0.02ND mg/L

Iron 0.002ND mg/L

Magnesium 0.010.06 mg/L

Molybdenum 0.003ND mg/L

Potassium 0.04ND mg/L

Sodium 0.2ND mg/L

Sample ID: LFB-130404A 04/04/13 14:50Laboratory Fortified Blank Run: ICP4-C_130404A6

Calcium 93 85 1150.5046.4 mg/L

Iron 93 85 1150.0300.932 mg/L

Magnesium 92 85 1150.5046.2 mg/L

Molybdenum 96 85 1150.100.959 mg/L

Potassium 90 85 1150.5045.0 mg/L

Sodium 91 85 1150.5045.4 mg/L

Sample ID: C13040135-021BMS2 04/04/13 19:25Sample Matrix Spike Run: ICP4-C_130404A6

Calcium 90 70 1301.0935 mg/L

Iron 93 70 1300.0309.48 mg/L

Magnesium 94 70 1301.0680 mg/L

Molybdenum 93 70 1300.03014.1 mg/L

Potassium 92 70 1301.0486 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040727

QA/QC Summary Report

04/26/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Batch: R172148

Sample ID: C13040135-021BMS2 04/04/13 19:25Sample Matrix Spike Run: ICP4-C_130404A6

Sodium 80 70 1302.12070 mg/L

Sample ID: C13040135-021BMSD 04/04/13 19:28Sample Matrix Spike Duplicate Run: ICP4-C_130404A6

Calcium 89 70 130 201.0 0.6929 mg/L

Iron 92 70 130 200.030 0.59.43 mg/L

Magnesium 93 70 130 201.0 0.3678 mg/L

Molybdenum 93 70 130 200.030 0.314.1 mg/L

Potassium 91 70 130 201.0 0.9481 mg/L

Sodium 77 70 130 202.1 0.82050 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040727

QA/QC Summary Report

04/26/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.8 Analytical Run: ICPMS4-C_130404A

Sample ID: ICV 04/04/13 13:07Initial Calibration Verification Standard8

Arsenic 100 90 1100.00100.0499 mg/L

Calcium 101 90 1100.006610.1 mg/L

Iron 99 90 1100.00100.991 mg/L

Magnesium 99 90 1100.00279.91 mg/L

Potassium 98 90 1100.00419.76 mg/L

Selenium 98 90 1100.00100.0490 mg/L

Sodium 100 90 1100.00439.97 mg/L

Uranium 97 90 1100.000300.0485 mg/L

Method: E200.8 Batch: R172153

Sample ID: LRB 04/04/13 13:41Method Blank Run: ICPMS4-C_130404A8

Arsenic 5E-05ND mg/L

Calcium 0.007ND mg/L

Iron 0.0006ND mg/L

Magnesium 0.003ND mg/L

Potassium 0.0040.005 mg/L

Selenium 7E-05ND mg/L

Sodium 0.0040.009 mg/L

Uranium 9E-061E-05 mg/L

Sample ID: LFB 04/04/13 13:46Laboratory Fortified Blank Run: ICPMS4-C_130404A8

Arsenic 102 85 1150.00100.0511 mg/L

Calcium 101 85 1150.006612.6 mg/L

Iron 99 85 1150.00101.23 mg/L

Magnesium 98 85 1150.002712.3 mg/L

Potassium 99 85 1150.004112.3 mg/L

Selenium 101 85 1150.00100.0505 mg/L

Sodium 98 85 1150.004312.3 mg/L

Uranium 103 85 1150.000300.0515 mg/L

Sample ID: C13040136-007BMS4 04/05/13 04:17Sample Matrix Spike Run: ICPMS4-C_130404A8

Arsenic 106 70 1300.00100.0550 mg/L

Calcium 70 1301.0358 mg/L A

Iron 103 70 1300.0301.29 mg/L

Magnesium 74 70 1301.045.3 mg/L

Potassium 96 70 1301.025.9 mg/L

Selenium 99 70 1300.00100.0636 mg/L

Sodium 70 1301.0291 mg/L A

Uranium 70 1300.000300.431 mg/L A

Sample ID: C13040136-007BMSD 04/05/13 04:22Sample Matrix Spike Duplicate Run: ICPMS4-C_130404A8

Arsenic 110 70 130 200.0010 3.70.0570 mg/L

Calcium 70 130 201.0 4.3374 mg/L A

Iron 99 70 130 200.030 3.81.24 mg/L

Magnesium 88 70 130 201.0 3.947.1 mg/L

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040727

QA/QC Summary Report

04/26/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.8 Batch: R172153

Sample ID: C13040136-007BMSD 04/05/13 04:22Sample Matrix Spike Duplicate Run: ICPMS4-C_130404A8

Potassium 107 70 130 201.0 5.027.3 mg/L

Selenium 97 70 130 200.0010 2.00.0624 mg/L

Sodium 70 130 201.0 3.0300 mg/L A

Uranium 70 130 200.00030 1.00.427 mg/L A

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040727

QA/QC Summary Report

04/26/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E300.0 Batch: R172171

Sample ID: ICB-040413 04/04/13 13:27Method Blank Run: IC2-C_130404A2

Chloride 0.03ND mg/L

Sulfate 0.070.09 mg/L

Sample ID: LFB-040413-01 04/04/13 13:43Laboratory Fortified Blank Run: IC2-C_130404A2

Chloride 107 90 1101.010.7 mg/L

Sulfate 106 90 1101.042.4 mg/L

Sample ID: C13040727-003AMS 04/05/13 01:32Sample Matrix Spike Run: IC2-C_130404A2

Chloride 110 90 110423650 mg/L

Sulfate 109 90 11017019600 mg/L

Sample ID: C13040727-003AMSD 04/05/13 01:48Sample Matrix Spike Duplicate Run: IC2-C_130404A2

Chloride 111 90 110 2042 0.33660 mg/L S

Sulfate 109 90 110 20170 0.019600 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.

S - Spike recovery outside of advisory limits.
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Shipping container/cooler in good condition?

Custody seals intact on shipping container/cooler?

Custody seals intact on sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

� �

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Not Present

Not Present

Not Present

�

�

�

No VOA vials submitted

Not Applicable �

�

0.4°C  On Ice

4/3/2013Kerri Schroeder

NDA

th

Date Received:

Received by:

Login completed by:

Carrier 
name:

BL2000\kschroeder

4/23/2013

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:

None

Temp Blank received? Yes No� � Not Applicable �

Workorder Receipt Checklist

Rio Algom Mining Corporation LLC C13040727

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as pH, Dissolved Oxygen and Residual 
Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, data units are typically noted as –dry. 
For agricultural and mining soil parameters/characteristics, all samples are dried and ground prior to sample analysis.

Standard Reporting Procedures
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Watclr Level Measurements
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Well Maintenance Inspection Form
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Well Maintenance Inspection Form
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Purging And Sampling Data Sheet
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Purging And Sampling Data Sheet

rob*: 1350.15 lsampt€r: J Kerns 6l\lGia\

wer rp: i i  tA lpare,,@,,, . , . , .14p= Site: R'oalqom Jvt'n'nd. LEbon. UT

weather Conditions: 1e I siqnatl"'Az-a
welldiam rr. r - 3. 4a-;) ohs: 1",*-. - ;;-=*{A,^,,-
Purse€quipi{s-6;- Bdcr

rubinq: ooi N". d;;A;: M

" *o" - " , t ' .o , , . * . " : , "_  . "  f f i
Pumo depth/ intake: /:2t Mutriptie6: 0!
(  p - p 1 / x M L r p e  = l  . n .  t 3 0 o o R e . o \ - t  l - D  o r w , 0 - 0 . o r w

3P
@@ c"t!/

9+t (,2 , ":1 / \ - - 31
r.3 ar,-t 3

,r5s- /t4 G { /ast 3 az.z9
tt,r//. J (j r 7

?o/ / / .3 3 / .q L,

/ rrl t '173 3 2-3 3 l

ll.tt b.4 3 Z,tt 3t t9.)9

3 3 , D az.t9
/t.7 3 6. t J / b))g

G/7\ s tt 3,J ,/z 6 L 1 ?
9rq rl,-l ,..) 3 I llL t trztq
D'dse dsarer YEs afi6)- ^:s,
s"noener lod  Dbo Bc ' l - '  Lo  a  InPod O a  4 . , t . /  , )

samorerme ?2') orw a'u^ae t2- 19



Date emdr!': /jsA)zr4\]

Wlqther cond itions: aD.l

q!!nt: Monrqomery 3 Assodares

WEN ID:Ei.fA Site: RoAloom Mrnrno Lisb.n UT

Purse equip:G:;-
2.3iprwt 2a>2 51 'rotar DeFth:2,i.ij

Punp deDth/ intake: / I4lrllipliers: oe
30./" Re@very lTD. Or /X0.20 + D

Purging And Sampling Data Sheet

J

D d w€n dewarer? YEs uo )-

Samolemethod: Oso Ba ler Erl. Pon Olherl

Dfw den te: {sz.9asamDerme / /54

sanoteD Qte-L
lrrv"i"

confluence Environmentat Inc



Purging And Sampling Data Sheet
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Purging And Sampting Data Sheet
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Purging And Sampling Data Sheet
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1 v"r,," = j25 \ 3 = _l-215_ (robr Ptrse) aa.6 ak,L

Toialvoumeremo\ed /27 r (aaLt t

Samo lemehoo .  D ,oB" le '  r / d ' r< * .e  N" ' l . o r ' q  E4  Eo  o tF

Drua!samo|e: tt1,L

samorerD /,3f
a"o 0630 a4l!:!i

Voluma,emoved

conf luence Environmentalr Inc



Cli€nt: MonEonery 3 AssodaGs
Dateb@d,t'tta/Al2 /a

weathercondjtions: /-//?

Site: RroAtqom Mrnrno. LEbon. UT

l lGt ld iam r4 r  / r . DIA: 712/- tSr?l-De.Eht2r<
Purs€  equ ip :  Es  d .m.  Bbdd*

rubinq: oD Nc" aD"d,.d;, M
Purqc method: , ar"vdrun- n

30%Recovery i lD  DTW^o20+D

Purging And Sampting Data Sheet

I q ! : , - 0 " .  . = ! , .  r , " .  
" . = o ;

5

Samolem€$od D'soBa'ler

volufe removed

corrluence E.vironmental/ Inc



crient: [4onrqomery c asso.,aree
bate \6a"&. r A/A;,i2<, <

weatherconditions /,/,.-ti

Wel ld iam r {  f  2 -  r . olwt 7t/ 2v totaToeotht 2.// ,k
Purqe equip: dE-;h
4!'p bi er kaon bier orherl

Mul t i p l i €b :  r " . . s  .=o r  L -0 ,  { "  0s  r=
q- olvvx r\4u ro er= 1 votume q!5 Re.olery lro DrwX o.2o + D

Purging And Sampting Data Sheet

I  vorume= / /o  f  { J

6D'

Hvdr:. "F\c +4,TDio, _n Pon Ohe.

Iorar vo ume removed 53 ( ,rofl L

Drw^enoe 87.7a

Volume removed

conf luence Envi.onmental, Inc



llient: Modoomery &rsso.re3
qatu @aao,:.tf/./aaL t3 s l te :  RoAlqomMniq  L 'sbon.  UT

w e l l d i a m :  t 4 "  r  2 " 1 D.rwt /1C. L / t6rat Deorhl 3
Purse equip: Es

Iqbins: oD. New DedGGd (N
Purqe method: rs 6+ vo
Ptmp derthl intaket 1;ZD' Mul l i o l i e rs : ,  o&
TD DTW X Muti'ot'er = I Votune 30%Recovery lTD DTVrx0.20+D

Purging And Sampting Data Sheet

3

Tora vo ume remov€d - {oal/L

sanoeto: /239L
an"l^-

Vo ume r€moved:

conf luenc€ Envtronmental, Inc



Purging And Sampling Data Sheet

cli€nt: Monlqomery aAssoc'ares

5j!c-8 oAraom M n no L'sb6n uT
w earher conditionst z) nJ

,
Purqe equip: €5b-.

Pu rqe  me thod :  r . ! . : +vou 'e  rd ; .n - j "  c , k ' -  . .m ,
Mu l t i p l i € rs : .  oG .  "o t  

-  o .
D DIW X lvlullLoL'e.; tVoume 30% Redovery ITD - DTW I 0 20 + D

49+t

9 )
',4,!@

8s<? a,D z , )

//.3 3 .r5 t 3 /*,.t/c
q.1L - 5

//.; 3 d.-l /u7
9aa/2-o ?-

q// /z.t z 1 { 4 A /,rj,B
g/4 /2,G ./,7 /1,12

o'a *" Lo*a"'r ves 1-uo=)
samole n€lhod Oiso Bailer Hvd€sleele New lub no .""." .,'.,f.z5

Qt{ Dr'tu a\sanale /4/,W

Eou dmentb anr o @

Volume removed

Confluence Environmental, Inc



qlgnh Monhomery aAssoc'ares

Site: RoAtqom Mnnq L6b.n. UT

Well diah: Va. | 2. 3.
PUrse €qurpg:i)

M u l n o r i e r s : '  ! e . 0 .  0 .
TD DTWX MutL'ltier: I votume q0% Recolery (rD - D ri 020 + D

l vorun€ = -'L,t x so%=J!&17

Purging And Sampling Data Sheet

3

3

5>
6)1.

r4q.g

/L /6'At t
Scmoemerhod DEo Bcrler h/o€sleire NerlLono Ln Pod Olher

samolehe /a/f Dflt ̂ enae /4qs.n

Volume removed

conf ruence Environmental, Inc



Purging And Sampling Data Sheet

Job* i  135015 samprer: fI ns(B-iiG) client: Monlqomery a rssoc'ares

Djlse,tua iazl4Jrt site: RoArson Mnrno Lisbon. UT
Weather condjtion!: s"^ot", s;snufr;=:*--

1",*. ̂-";".*<=:
Purse equip: es
dkobare. teaof baie. oth*: f$r/ Tubinq: m, r"* o.ai-t"a ffii)
Pu rqe  m. thod :  5 ! -avo r -A  n ' . ab+ io^  . c . . , o "  o . . / a - I< ' ,
Punp depth/ int.ke: /Zy' Mulripliers:r-'d1 .. = 

" 
, 
" 

.. - 
" 
,, ., *-" 

" 
' *'"' 

"-ITD-OTWr Mu rp  e r=  r  Vo dme 30% Re.ovefr lTp. DTw i 0 20 a DTW)

Samolemeihod: D so Ba ler

"r.*rt**"6)

Volum€ @moved

corf luence Environmental, Inc



Purging And Sampling Data Sheet

Client: Monrqohery e pssocr.Les

o ate,@pd,a,,t oj 4PL)o t 3 Si te :  RoArqomMnnq L 'sbon UT
weather cond itionsr a/r/c
well diah ra. prwt /rs /f rota'66orhl

qqse hethod: r s ose vo umc
Pump deDth /  in take :  /22

ID oTWX Mllliplier = l Votume glLEeovery(TD DrWx020 i D

rolal vorume .emoved. 7t lqal

s.molenethod: olsoBa er Hvdrasreve NewTubind E{ Port orhe

DTN.tsanote. ./d;?d

Confluence Envjronmentat, Inc



Purging And Sampling Data Sheet

q!ca! Montqomery a associares
pateb@dqr: -34}.?d\: sitei R oAtoom Mntns. Lisbon. uT

w!4rhercondirions: -jl

Well diam V{ DM,/r5.?< Torar Deoth:
Puree equietf@il

Tubinq: oD kv rfdciii\ NA

TD - DIrJV x I\'lu ro er= r vo ume 3006 Re.ovel lT0 - DTW^ 0.20 + O

1\to ' !ne- iLx 3 = /(5 (roiatpurge)

/o{ 4oal\ L

Shoe meLhod Di5o Ba er NvdEsee\e N€^Tubno Cn Pon Orh.l

Volume remded ml

1!lj6

Conf luen.e Environment.l, Inc



clienE Monrsomery AAsso.iales
qex rq l4L- I pate Fqda.:.n 4f?2.1 3 Site: R,oAtoom M'n'no. L sbon. UT

prwt /2 at ra6o.ptf, ;rt...r

Pq9.e-Ec!i!4--21!,-EA!!!t: r!!..o loi nor -, 8 .,oo u
M u r t i p l i e 6 : . a . b .  o h  o .  # ) j

D:qmv ( r\ru rp s= rvorune q0% Re(overy tTD - OTW x O.ZO +-

Prrrging And Sampling Data Sheet

2

Tola rolume removed. -

aidly\ir

Confluence Envhonmental, Inc



client [4onhomery d Asso.ales

Site: RoAtoom M nrnq Lisb.n. UT
weathercondjtions: L\lo,/v\
well diam r{ r x r6td oths: 5t rotat6iDTw: 71,5: rotataieprh: / t7.,O
Purse equip:dGD *"; ^.o"*qll:q *, ,*"-
q!:p!a e Fnon b er oh&

t l r ee  me thod :  I 5ca ,evd  me
Ptno depth/ inraket /q
TD- DTW ( Mu ho'er= I vo dme q0% Rerolery itD. DTw X 0 20 r D

Purging And Sampling Data Sheet

Tora vorume€moved r.9 {oa

Saro"rqrod D'so aa'.e, h,o€sree,e NedTLDno fn Pon O$el

Vo ume r€moved.

conf Iuen.e Fnvironmental. Inc



client: Montsonery A AssocraIeq
pare redori: a2j4)D?.\l

WeatherCondiOons: tLarr'
wef rd ian , {  f  2 .  !Gt ,  obr : Drw: qzts I9!!!6eprh: /5_7z a
Purse equip(B dan) sbdder
q!!p !! q reioo bier othtr:

intaiE M u r t i p l i e E : f - ! 0  ?  o . !  . - o  .

ID - Drwx Mu rorer= l vorume q0% Fe.o?ery irD - Drwx 0.20+ D

Purging And Sampling Data Sheet

l vorume= LllL x 3 aa%=!!5!!:l

.L

Satroerelrod o'ro Ba'ler

samore lme /b/f

Vo ume removed.

Confluence Environm€ntal, Inc



Purging And Sampling Data Sheet

client MonEomer d Assoc,ales

site: RioAtqonMnrns, Lisbon. uT

san1tq siq.ature: / /2,.--
well diam I /4. f prw:  i f  6 ,5 t  Totateepth:  ,7L-
Purse equip: Es ddn. sadd{
d r b , k .  b n - b a b '  d t "  6
Purqe  me thod :  1 ,G . " ro  ^ ; -  . . 1o
Pump depth/ inrake. rs Mul t i p l i e rs :  r -0 . .  .  0 .  !
fQ:QIwx Murliprie.= I votume 30?. Reovely (TD Dr1 /x o20 + DTW

falal vo ume removed:

$Tublno En. Pdrt olberSamole melhod. Di5o Bailer

Confluence Environmental, lnc



e!!!!: Mon'oomery aAs€ ares

site: RroAroom Mrn'nq. L6b.n. UT
Weather Conditions: r L..- -

werrr4! '/{ pTw:  t \6 .6<  Tor j tD€prh :  )?z  -

Tub ina : qD Ne$!- od rac! \NA

M u l r i p l i e 6 : . . -  F  . o  
"  

, - 0  .  -  o
TD DTW X Murl'or'er = r Votune 30% Reovea lTD . DTW X 0 20 + DTw

Purging And Sampting Data Sheet

t>,6 . o
7 , I

a . 6
, 5 5,5 q , 8 6

V,o

a.a
r rSB 8 . 6 f , l l t , 5 -.t2.a r . f  6 ,  ? l

o'a 
"" 

Lc*"r"'z ves z'-io- ) I g -ffifttl
samplemelhod oisp Bailer Hvd€sleeve N4lubdo Ext Pori olher A-It&k?\ -futr..,;

I 16 Z_r7

Volune removen

confruence Environmental, rnc



Purging And Sampling Data Sheet

q!jg!t: lionrqomery 3 a@rates

Site: F'oAqom M'n'n! Lrsbon, UT
weather conditions: 61,.. S[_ - Lrl samolers|onaturet , l ,z-

WeUd!!!q rf DTw:  r lb  c r  ro ta t  D€Dth :  r? , -

oD. ^err D€d(abb, d^
rlrso/Low.F oq E{c{oi oh{:

Pump depth/ intak€: ts
TD . DTW X irul'ot'er = I Votune 3Oo,{ Pe@veo ITD DTwX020+ o

(Ot)

Iola vorume removed li o G,'/ t

scmoeme.hod o 'soBc ' le ,  'o  a  l rPod o t re r  o -1 . -

DTWar sanore \]q.50

l  vorune:  \ . t  x  _1= l lo t rob Puee) ao%= tq3.Lt1

Confluen.e Environmentalr In.



cli€ht: Monroome4 &Ass(rares
pate L@.pD): .rt4Fla-r3 Site: RoAtaom !rnna L'sb.n. UT

wearher conditiohst a.")/ tr',aJ

\l&ll di.m rd r I 3. r/6t orh{: orwt /'.).'/tJ ro€'t Deqrt lqz <>:>
Purqe equip: 's e- Ba9e. *

Ilrbinq: oD Ne{ odLGbd /'NA
P u r q e m e t h o d :  c . , v o  . ^  l i . o b x i b ,  - , r . a o  u n !
4mp deprh/ 'ntak€: /r1l M u l t i p l i e E : .  o n  / - o .  .  o .
TO DTW X Mu to €f= l Votume 30% Feco\ ery (rD . Drw \ 0 20 + Drvll

Purging And Sampting Data Sheet

)_

S.mDlemethod. 060 Ba er NewTubino En Pod Olhei

Volume remoled rl

confruen.e EnYircnmental, Inc



Purgin9 And Sampling Data Sheet

eljqtt: Monroomery &Assd ares
q4e@'-r): ,Jdlrz2o,] Site: R'oAtqom M'nrnq Lsbon. UT

wea th€r conditions: arl

!!ell diam vi r 1 r. 4 4/'prwt /23,/(' roat Deptht /97,2
Purse equip<EE:;;\

Purqemethod :  . L .e \o , . "  < , . - r  b "  r -n  ! ,  " . .  oh .
MultiplGE.- 0G /, .

TD DTw X r\rr ro ef= l Votume 30% Recoyery (TD DTWX 0.20r D

" @

ToLalvoume removed. Y a

Sdmole mehod. O,D a"|s

Vo ume removed.

Conf Iu€nce Environmentalr Inc



Purging And Sampling Data Sheet

cli€nt: Mo.lq om ery a Assoc'ares

site: RoArqom M nrna Lhb.n. UT
Weather Conditions: a,ab

l l € l l l i am !4  r2 r  q -G: )o6- l p'tw: /t3 t.2 ro:el6eptn /92,b
Purse equip:zrs- ab;n

M u l t i p l i e B : ' . ! q .  o r c
TD-D]VVXalu lo  e r :  i  vo  ume 3oo/o Fe.overy ITD - DTWx 0.20 + O

s)
@ !

Oidwe dsarEr? (YEs_, NO Torarlolume jenoled 7a (taat 0t

Hvdrasl*ve NewTubino En Port Olher

orwarsampre ./s- >3

Volume removed

, va,'" = _.:!L x 1 = jll lror:r eu'eer

Conf luence Environmental, Inc



q!!nt: Monloomery & Assooales

Site: RoaJoomMnrno L6b.n UT

w e r l d i a m v 4 . r  z  I ctrwt 94,Dt r.6<-t oeprh: )tb
Purge equip: Es. dam sbdds
!!4 ba & Eioi bnef othsl

P u r q e  m e t h o d :  . r " 2 v o r u r -  : j ! r  r i  n o {  h a d k n  u r e r
Pump d€prh/ intake: //rt
TD - DTw x Mu tp er= 1 volume 30% Re .o le ry  ITD-D l1vx020+  D

Purging And Sampting Data Sheet

D'd we rdeMrei? YEs /r(o

Samol€ nelhod D'so Ba'ler NewTubna En Pod olhe.

sa oet@ q5?,

volume €moved:

Confluence Environmenrat, rnc



Purging And Sampting Data Sheet

qienh rronrqomery 3 a,so.'aLes

site: RioA qom M'n'no. L sbon LrT
weather conditions l.Ltraa
wel ld iam , /a .  r '  I  r f r )  6 "  ohs : wt 94u4
Puree equiD"4-;n

Purse  method:
Pho deplh/ inraket /t2Q Mul t i p l i e r< :  ' , 0 . .  o  

"
TD DTWX MullrDrrer= I Votume 30qqRe@v€ry lTD DTW^020+  D

li.p
tp

t '{o 3 / g 2 9 -31 to,n
/o.9 6 2 ) 7 3 r 3 3L q7/"L

1a8 L t ; .31 fuot
/ t ) a J L * /6L
/ / .3 a'.7 L -J/

a 7 2- z 1 3 / Qq u>.
//.7 c.7 724 Z 10.5 3/ ,1r;Z
/ / .9 u 7 2 , l 3 / 911'Z
/ / .9 1,.'7

-trJt z J /
7?^5 2, / f 3/

t  Z , l 2- 3 t
Did rer dseler YEs /lio) roral vo ume r€moved: ./1e.t ta.t rt].)
srnpr-T-\od p !p Bc e Hvdr.sap\" Ne4 | 'bn s E ao1

/ost ottut 'u o" fu.2,z
r,.0., ao.u*i nO

Eau omenlban[  D @
DrptietetD: /'3.// e, ,/141)

Confluence E.vironmenrat, rnc



qElt: llonlqomery & rsso.ales

Dat€ opod,r: c)3A-|ia?(iB Site: F'oAqomM'n'ns L'sbon. UT
weather Conditions: t4Aln 1

wefldiam r{ | r j"a4a 6 a6q: Drwt fq 4, I.ta Deothl

M u l t i p l i € r s :  - o q  . .  o b
TD DIWX Mu['or'e.= ] voume 30%Recovery{TD DTwX020rD

lvatune" 72.8 x -L- 2)tq F.tatpteel

Purging And Sampling Data Sheet

z

SaaDlemer'rod D,.oB:e Fvd4eere Ne{Tubno En Pon Orher

Vo ume removed ml

conf luen.e Environmental, In.



Purging And Sampling Data Sheet

Cli€nt: Monrqonery &Ass ates
pate Lo@o,o!,: DraPn"jrl, g!!ei R,o Arsoh Minrnq. Lisb.n. ur

WeatherCondi t ions:  /^ r ,7

W e l l d i . m  ! a  r r 3  a l Drwt f/).7b r.ta
Purge equip: Es dEm s addcr

Purqe method: '! i ae btu.;-

TD DIWXMU to  e r=  I  Vo tume 3006 F-.co\ery iTD - DTWx 0.20+ D

samolenehon OisDBailer

Confluence Environmental, In.



Purging And Sampling Data Sheet

lob#: 1350.15 lsamDl€r: JKe.ns B fiivere Client: Montoomed a Assocrare s

welr rD:r,]L{a 9 lDa|rc ,*^--,1.t aiz", B

wedrher conditions: ; -,, lr.^,*

Site: R'o Aoom Minino. Lsbon. rJT

stsnu..fr?-:
wel ld iam ! {  f  2 .  r '

Purqemethod: .+56;%L!d M.6/b" d,. .-,-d'"" ot""-
Pump dep ih /  in l . ke :  lMu l t iD l ie rs :  " .
oD D|w^ /VL lp  e  -  |VoLTe lS0ooFeco\e  '  D  DrWX0.20 '  DnM

ToLar!oume removed. 85

sadoremethod: DisoBairer Hvd€s*ve NewTubinq En Pod other:

= 2b,3 < 3

Confluence Environmental, In.



Purging And Sampling Data Sheet

robc: 350 5 lsampler: lclient: vor roomed 3 A$d ae,

w e r l l p : R r - I  l q a F  r o o  D , . :  , . r e p , o .  \  S i r e :  R o l r q o n  M l T  L L m I L T

sampler siqnature: -r' z'tz-
.,^., (s) 5 ,

Purge equap: Es
d6pb.er rcionba g othe, r/r 

""" "."'.",."/GDP u r q e m p t h o d :  r s o * u . r J  r ' q . * . , "  r . r " n .  
"PumD deDth /  in tak€ :  r  /  ,  - lMu l t iD l ie rs : !

Samoe melhod Oiso Baile NewTub'no En Pod Other:

Arlv.h

vo ume removed:

conf luence Environmental, Inc



Pur9ing And Sampling Data Sheet

Samplen J hemE B Mters Cli€nt: Jrron&omery & As@i€res

Date  lDk jn r :  ^ )  ApR?c  r - \ 94ci R oarqom Mininq. Lisb.n. ur
weather!ondrtionsj t,tdi,ln s"^pt , sis^"t,", .y'. -V,-
Well di?m r/4. '4.. ",""., ra
p"rge equipfs ar. )/elaa- A.D-oP:sr!\E. sy,e-

Purq€ method: {..5 case vdume ) xrrc/bw trow 3r€d6n
Pumr_qsP!!ll4!!!!i!-Ll!!!!!p
(ID DTW X l\ru lp er= l Vo ume 3006 Re.ovejy (TD - DtW x 0 20 + DIw)

r vor,-. = 6. '1 x 1 5 tJ

l t

tuE@

r l lJ f

Totar vorume removed ) S,f

o$er.  ̂ r . .  -s  I  l - r

co'fluen<e cnvironmental, Inc



Purging And Sampling Data Sheet

samD'er :  rhdNaBM;- !!!Qt: MonGomery & A$@iaies

wer rD: zl-f qqte,Mdo r:.))r4){LrA Site: RoArqom Mnrno. L'5b.n. UT

weathet conditionst alL Jw su ot,stqn i6=:
werrdiam ra. ,. ,. , . .: 

".",r-'i-
pr /-7OLL\3 r{to"*n, ne\,,"

Purge eq0ip: 6 dam: Bbdder
q!!p ba&r Gnon b: er orher

3 5c5eb[me !qo^04+ oq ..;;;;;;;6
Pumo deoEh/ inrake: lao lMuttiptie,s: . o&
( ro  -  o rw\  Mr r ,o r .p '  =  1 lo tu re  l30 . "RM\a l t tD  D_w\0 /0  Drw

sa.orer* zz)

Ancl'.i,

volumeremoved

conf luence Environmental, In.



Purging And Sampling Data Sheet

Client: Mon qomery a Assoc'ar€s
w€I rD:2L-3 pate @ewD: .?)lai!1'Ld \_5 site: RoAtqomMnnq L'sbon LJT

well diam ra' prwt /7a a3 ro<i:t Deprh: /t B,.tJ

!!4 ba er tenoi bner other:
Purqe method: 3.5 cAc voru-<_u".ru* ni

M u l t i p l i e 6 :  r - ! . 0  I - o G  ] . o r

IQ:DrwX Mu lp er= I votume 30%Recovery lTD-DTWi0.20+ D

H3
5 i

tLqb /2.O '7.2 q/t7 5 / t a 7 /03 /70.s2
, r g / L l 7. / Coz9 J 3 / , 9

/2 
't qocL L

tLf 7./ 'h,4 9b /2.3L
/Lt> 7./ 9?rs L 1.t )p.3 z

.n\q l. 9 <:q
tla 93b7 L r D f L O

/47 u 3 .)tt'.) L s .9 ?/" /7.'JL

431/t, z ,Q

D d wen dMlet YEs /-Id) Toiar vo ume rcmoved /3,r re.ttrLD
Nyd€s eeve New Tubina ". ̂ ^ "*(.r.,'.>

Drr'tars.nDle: /7O.3L

Eauiom€ntbank lD @

Volume remoled mL

Conlluence Environmental, hc



Purging And Sampting Data Sheet

Client: MonLqomeryAA$ooales
wel rD:/z J pate o-e'r: a2AlP L) Site: RroArood Mnrnq. Lsbon. UT

llGll-di.m rr r 2. r. 4 f!!el Depth: /2a,3 riPuree ecuip(@

M u l t i p l i e r s :  '  - o o  /  o b  . 0 . .  o
p-prwxMurp  q= I  vorL jm- 99:6!ecovery (rD - Drw ̂  o.ro . D

qaro leTer lod  D)pAch '  i l l o r :<+ rF  NqT 'ona  -  oo  Orne r .

/3f( arr at.anpe /72."\

ml

r vdu-u=-l1l x 3 =.f6 qrora curse; ao%=afz!.uL

co'f lu€nce Environmenratr rn.



qlqrrer: J Femr-E rrva client: Mon qonery &nssooales

wet rotzL 4 9ate aDq6i). /r/1P22- ) 3 site: RioasomMininq Lisbon uT
weather conditions: Z.J /1/ su^pr., siqn"ri;---
welr@|: tDep:h:  /7b.L

eu,qe..tnoa: -.o"* ,." r.",". -" i*". i l l rd
Pump deethl intake.Ltf lMu ttipliers: E. e .=0$
(r0. Drw r Mu foter= I votume 30% R{oveolTp:Dn^J^ 0.20 | orl

Purging And Sampling Data Sheet

. r - "a," .  *D r"^r"0,"  En pon u e,

sanaletD:1?3ltt
Ana ys s 5mn NpFy.Atajhry.cr s@,rN,E

aroieteto: 63f .7 e, '7a
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tobs :  l "50rs  l sampl€r :  ! !q r . ,€ :e lea  ic t ienE Mor tqo  rcq  3As,o  rE<

weff rp: /Z lpat", tu,q . . '  t , . ,>n,-^ , .  |  ,n. ,  * . .*"u'" ' "o 'r ,""* '
weather Cond itions: adl.t sanprer stqnad;Zz:-
W€ll diam: ta' r r y I e ow, <9 e!4:, ta- \7 +iio"*n' na.z
Pws€ ecuip: @

rlbinc: oo: N"" 66;FD M
P u r q e m e t h o d :  . , - " *  . .  d ; . "
Pump dep th /  i n take :  / tG  lMun ip r i e6 : ' - o . c
( - D - D - W X M L r p e  l v o - T e  1 3 0 % R c . o F 1 , D  D t w \ 0 . 0 + D t W )

Purging And Sampling Data Sheet

-ae6a

9 .1 3 / . L /Z)

7 iL 9 l t,,'l (jf / 3 2 4 / / .9 t ,9

?."/ b.9 L .1.t, /Lt
'7.s 1"qL z /Zt / t 7 /ta r?

-.1 / / t
u 1 7.L /25

1T7 L /2q ,z

D'd we dsarar? YEs /-iD rota vol0ne removed: 6.. t .@.$
Samo € melhod: Oiso Bailer Hvd€sleeve NaTub^o e" p.a o,n* d-i\

orwar*na1e: /5LqL

Confluen.e Envjronmental, ln.



Purging And Sampling Data Sheet

r r.e,"r-fM;) Clieht: Monrqomery a A5s( ares

Date\*dqtt o 1Ptzzila Site: R o Arqon M n no. L'sb.n. rJT

s a mpt e r sis n atu r::=--=
w € l r  d i a m r  r a  f z r { 5  o h . . , . 6 Drwt ..52. )7
Pese €cuipa4@ dd&. P.d
d so sihr retr;nsarar o$e.i M- .-fi;;D M

;--6ffi M.-/b" n." E.,.",,"" o,h--
Pumo deprh /  in ta ! r .6 : -z :?  lMut lp t ie$ : . .00  .
( T D  D T W X M U I P  E T =  I  V O U M E 30% Re(overy(ID oTWx 020+ OT!\4

r"f t6:b r
e"t p"n oo.. l"/v\

Drr'Uatsanoe: /121).(23

Vo ume removed.

r vorume=fIL x l
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Purging And Sampling Data Sheet

tob*: I35o 15 ls.-pr.,, I r,."<6 rv*i) clienh Monlaometo & Assocl:les

*"u:o,2c-s lo.r"**--,
weather conditionst /Lt2/r4

Sit€: R'oarqom M'nino. L6bon Ur

s'q"afiA'.:-.
-.4-W€l ld iam: ta"  r  r  y  4  d  ob. . , .a /ac

. f t , '  6)  r " t i "s ,
Purse method: ekd- os...6) 

.-

Pump depth /  in take :  / ) /

arD- DTWXMuhipie.= l Voune i30% Recovery {tD - DTW X 0.20 + DTW)

Samo e method: Diso aaier New Tub no Erl Pon O$er

samoreiime: //OA-.a&nt?-^'3

samDre rD r a3S-
. ' .@ Lj.!t 4q r v'b!

voumeremoved. ml
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Purging And Sampling Data Sheet

sampter: J Kerne-6ttt.) clienh irontaomea &Associales

wearhefconditions: l)4/m

sire: R,o Aoom M'n'no. LEboi, ur

siqd6fiG>,
welldiam v4. ,' .. .. ". .. 

",r"..aD
Drw: /n77 

-r*.t6ffi 
tc

__ lubqr-jpj ___!|srl_
Purge method: 3 s 63e vo lme
Pump depth/ intake' /u9 lM,iiFCEi.""

/)t..5

Tora volufre removedr I

DTWatsamoe.  /<Zdr/ /2f

Dwr-ED(,3>7e//3a
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Purging And Sampling Data Sheet

lob#: ll50 ls lsamDl€r: J Xerns dffieD crient lronlqometo & ]s@lales

Sit€: R'oaoom Miniio LEbon. UT

sinn16T:
wer dram 14. r .. ' 4. d o6..1e) lDrw' /t/,77 li*,ffi,. z.

e".6;h;b M
?urge method:  t3 - * , " -  e  "
PumF deerht int.idiT'f Mu|tiptieB: ".q
(TO. DTW i Muhp er= I Vo ume 30% Recovery {ID DTWX0.20+OTW)

r uor,." =lL r 9 = lct (rora puqe) Ba,/a=158G2

Tota volume emov€d iOl

SamDlemethod: Diso Ba er Hydras eeve NewTubinq E\l Pon Olher:

Drw ar samDre /53 7samo€r imq lzr f

, tulilir4i ar:er4!l!:4

Vo ume r€moved:
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Purging And Sampling Data Sheet

lob#: 135015 isabpter: JKerns B lvtyere lctient [ronraometo&Assoc]ares

we l l  ID :  RL-6  lDa reo@@o1r :  r " ^ .a ) r r l

weather conditiotrs: t.1,1 - t ',., .,tr. sanoter siqnature: ./-/Z-

",^.,..aPurge equip: Es
aroure. eo". or, .k, ,4i) ruoingr oo, N"" 

".d'..t"d 
/-ND

Purqe methodr
Pumpdep th /  i n iake :  rq .L  lMu t t i p t i e ' s :  .  o@
(TO - pTWX Muliorier= l Vorume I8OTOFeov€ry (TO DTW Y O20+ DTIM

S.molemeLhod DisoBailer

A n J v J ,  p r  . 0 - F ^ o , p o f s o i t s <  0 6  o N d G b c
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Purging And Sampling Data Sheet

tob#: rrto js lsamDler: J r.em> 3 Mve6 cliant: Moniqonery a Assoc ares

s i te :  FoAraom Mnno LEb.n  UT

sisnarue za'24-
welt diam ri ," ,. t" , 

" ",^., 
fi,, t *t ,",{*"o,n' , o

Pu,se€quP:€@D Bd*
4p bare. tefloi baiar os': k" (ffiCD M
Purqe method:  - . . - - ,  .<-@" G; ,  r ,=-"  . . -
pump depth /  in tak . :  I I  ! tu t r ip t ieb :
(TD DTWXVul l ip ' ie r= 'VoLr .  30" "oe .o .e1r -D.DTWY0.0 'Drwl

o\
1 v )oa l o

6 Z a:\ l s i
( . ? z r
t 3

l .  L t

L . t
{ , 2 B) .1

DLd wel ds.lar? YEs aior- -s -L (qa (o

Samolemethod: DsoBale. Hvd€seeve NewTubinq Ext Po OIher i'.I;Gtl rqLd

Eou omenLbanr  lD  @.
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Purging And Sampting Data sheet

sampler: J Ke,ns B l\,tveE Client: l/onlqomery &as ares

sit€: R'oArqom M'n'no. Lsbon. ur

Weather conditions: a"r,.l -. a ta. <f- Sampter sisnaruret _Z .2/
=<T

I  3 '  4 "  6 .  o rh  /s " , /  lDrw: : r  s i

Pump depth/ inraie: lMulriolie's:
(TO.oTWi  M,x ,o r , - ,  -  vo tun  s  L30.oRe@rery( tD D wvo.0  DT\^4

roLar!oume remdved /7. o

samolemethod: DsoBaler Erl Pod oinei itl.,,.frl T-L

DTWatsamoe lq ,

voltrme rcmoved

_L= _&.L (rob Putse) 3o%= 15:41
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Purging And Sampling Data sheet

Sampler :  JKerns  BVye6 Client: Monlqomery &Ass ates

DatepmcsDr ohrpA ror - l site: RroAloom Mmma. Lsbon. uT
weather cotrd itions: al?.^r sta" - lL sanotet.ianature:,/.2-

Welldiam: v4. r r y/a r oft$, qM rr4 z)!- t..""-.",- , 
" 

.,
Purge equip: Es

Purqe method: l:5 !4! vorune Hqo/bh Fow
Pump depth/ intake: D6 . lMulriptiers
(TO . DTW X Muhpr'e' - Volun " rr1 a0%o"@\FrytTD Drwxo20 DT\^4

Samorem€rhod. OAD Bdle' 4,a-r--'" ) r"" l

Numbe,ofbolFs6)

Volum€ Emov€d
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Purging And Sampling Data Sheet

rob* :1350.15  Sampler :  JKehs B tv tveb c r

we l l  lp :  Mq. . 'p  pare  M .0  .  :  .  .  4p^  7 .  r  \  ]  an . '  
" ,oo ,oo .  

u 'n ,no  '  
"o .  

u ,

$/eather Conditions: ati a. \ !. sanot.r s|snarurct -/2,.?'L
w€u dian: v4. t 1 i' 6i6"'o.6", prwt r r r  , t1D l
Purse equip(-Ed shd-

P, rcemethod:  35G"" . "  .< -4 ; . ;#  ; ; ; ;  ; . :
Pump deoth/ intake: | ,r - lM,nrptteB,-;.
[a  D-w x MJ I  c  er  -  I  vot  'n .  130\Peo."1r  D Dw\020.oTr \ , r

&. /o

z l r?.

f l L . L

? 3 r r

6 i l r 5 + L

az l a 1
gz\ g 4 l , l ] 5 3 3

Drdwende@rei YEs 60)

samolemethod: DisoBaief Hyd€sleeve NewTubiq Erqaa a!i9! 02

orwa(  samo e l9-1. l7

Analvsis

volumeremoved
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Purging,And Sampling Data Sheet

Job4:  350 r  l samDler :  J<en"  BMre '>  l c l ien t i  Monroomeru  3  A5so- id les

Wel l lD :  ' , - , -  ,Do  lDa te tDD* ,o  :  o r l  | (  1  \  |  s i t e :  qoAqonM fq  -nbo1  t jT

Weather  Condi t ionsr  / i&r  <11 samDfersiqnatur€: -y',.o'

w € r l d i a m :  1 4 '  t ,  t @ d . " : , ," , .(""o'r" ---,
AID2l9q\&Lsy*h

Purq6 method: r'*;; ," .--d
PumD d€Dth /  in take :  r? -  -  Mu l t iD l ie re :  . .o

30qlo R€covery ITD - DT'n/ X 0 20 + DTW)

6An

samoe merhod D'roBde F'd€llecre Ne4 Lo-o Fd Pon Otre' O/l

Anavss: 5@n NP@y Abhry.cr s@,ros,Ec.oN 50orHNo3@Lvisbi qed DssodMeds

ouD €rerD 6.196 (1

vdrume €moved:

l  Voume= lL - - !  X I 3o%= ltili'r
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Purging rqnd Sampling Data Sheet

l ob# :  r r {  5  l sampter :  J<ens  BM,€ , ,  l c t ien t :  Mo &or  en  B Asso- id rc -

w4LID:  / !n -  l .  '  lDa t€ ,D"o" . ,  I  aa^ tR,Dt \  |  s i re :  PoAaohM. 'o  abo l  J r

wearher condirions: Di-r6 nl.^! ,l , lsanoter sionature: ,Zy

,  , -6""  . , , ,
Purge equip: Es. d an:
d'""b;i". d".b",.. dh../-$ rubinq, o", 

""- 
o"d,.","d (fu

P u ' q e n e t h o d :  . . G e v d m r  d { o - o b r o "  E , ' , ' o  .  e .
Pumr deDth /  inEke:  rs r . ,5  lMu l t io l ie rs : r -0 .&
ITD - olw x [ruto €r = r volume 30%RecoverylTD DTW^0.20+ DTY/)

oTWalsamo e  lSo .70
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Purging And Sampling Data Sheet

samr le r :  JKems BMveG client: Monrooned aAssocrales

Date,mkip,i__!9 Site: RoAlaom Mnnq. Lisb.n. UT

siqnatwet ./.'"*

welfd i .m .+ |  , -  ,<7)6 d "  lorw, rso ro ro i . rDeprh:  r : .1
P!.se equip:C€f.dh): B de.

Purqe method:  . . . .  "bb  "  ^ f6  ; ; ;  . , "  * .  -  .
PunD deoLh/ intake: rs* lia"ir.-.'-rDrieF:
{TD DTwxMulliDlier= l Volum€ 30e/o R€@vefr ITO - DTW X 0 20 + DTW)

J:!5 L

t16 t1.7 E . A li) I

\ 7  , L x 5 z . L
t 3  l 3 1 a l 8 0 3 . f

tL l ta 5 1 4 1 1 8

l ' l . l a 3 4.1)

i 6 q

L 6 5

L o 5 6
5
5

o,a*ra"*en ves 6o) 7 c  t o a d )

SamDemelhodr Disoaal€r NydEsleeve NewTubnq Exl-Pon Ofiet 0..1,.-!'"t TGt --

DTwatFmoe I  t l , .n

Lab. Enercv Labs + A.?! r.r,.0", or oa""rD t6)

Eou'omenlblant lD @

ouor '€re D: 6q6D @, lLr<

Volume€moved ml
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Purging And Sampling Data Sheet

s .mple l :  J re rns  BMvc6 Clientr Monloomefr & Ass*iares

D a t € o o d d c r :  ^ e / 0 ,  ? . r  r 1 site: RioaloomMona Lisboo UT

weather condirions: l.r{b - 3)i^/ ayu sanotet sianarurci -1.4,

wel ld iam ! {  r  }  v6 \ r  dh" , DTW: tsr 05 Total Depth: 151 -

P*qe eq,re€leD) ;.dd".

puro€  me thod :a '5  c ; x  D ,u " ;  )  \ . .  b .  r "  ' h  @n o .h - : " - -  -  - /

f f i -
(TD - DTwx Multiplier= I Volume aoi/" Remv€ry (TD - DTW X 0 20 + DTW)

5 r -L= ri (rolarPurse)

rola valume edoved: l5

samDleheihod: Disp Baier Nydrasleeve N€wTubinq E\t Pod olhe. D..li

Ene(! Labs ' A<a

Analvs s

Volume.emoved

Confluence Environmental, Inc



Client: Montoomery a Aseocialets .mo ler :  J  Kemt  BMIeB

site: RbAlqom Mrn'nq Lsbon. uT

weather conditions: ar\,( - ilL.r j,

DTW:  I lS  LL  TOTAI  D€Dth :L L lotar Depth: | \(. -
werr diam. !{ r . r"6; 6 !!€!

"".. Gl)
puroemethod: 3sG$vor4! I&E4j!l!e! !4o!,gi!s!

MurtiDlierr: od . ! ' rjlr -j:-lj- ir !--l:rr f rPumD deDth/ intake: r11l
30%R.covery (TD f iwr  020*DTD DTwx Mullioler = r Volume

Purging /\nd SamPIing Data Sheet

fi'J;'r"i6-.!"!yr!!r!

rdltt

DTwatsample: l1i L:

samo e Lo r-r 6l!:

volume rcmoved ml
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clienh N,loiraomery & a*oc ale9sampler: I Ferns B rvlvets

site: RLoalaom M n nq L's@!,!fD a t € o D * d o r : . \ ^ r l ! f !

weather conditions: rr l.!j
,/.L Totar Dept!! llDrw: i1 i i;L ralql s9E1!i- il6iw€l ld iao  ! {  f  z "  t

ArDtspa.enen!-e*.sy*em

"." a;,;.a) *
*"d* ,^'.;i;" n^- ..,.""""

Muri i ; l ie . r ,  " .PumD depth/ tntake: 1 n
30% Re.olery (TD _ OIw ( 0 20 r DTD DTWI Mu lo er= I volume

Purging /tnd SamPling Data Sheet

(dr.

5p

99jgl

a.
2 r r

, ' 7 l t l \  . ,

9 . 5

i Y r , l c (

1 f

)9.!2

3 l
.1. I t d . 5 l7

|  . r , , Lx 11!9_ Ll!!-!
Iiu*r a*.t"a ves 6ld I Tolal vo ume r€movrd ic o {oaLxLD

* "  ^ " - " , - - u I

lDrwatsampe:  l16 ; (

Numbsorbollles/2 ':1=
lkb Enercv L

q9 !rr!!i9l:4!!-!qrL-

ntrdri€re LD: 61? ? r-! di frt

voude temoved ml
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Purging,And Sampling Data Sheet

19!#: 1350.15 lsampler: JKerns B Mv€rs Client: firontaomeN&Associates

wel l ID : r !  r ! .  lDare .DbH. ,  r :  1^ .n )  '  \  SrLe :  RoAroomMhno Lsoon J ,

wedther  cond i t ions:  i  Ar - ,  ,  lscmplers isndtu

DTw: 7 r. t) L Total D€Dth: | trl,w€l l  d iam:ra.  r , ! r  6 id  o ,h" ' ,
ai bre a;ege\et. r*dPurc€ ecure{T .1.E) da4,

Purce method: v;;"4" ."" " " 
-"

Pump depth/ intak€: r\1.1 MultiDliere:ro.s
n D  D | w x M L l o d .  r v o . n p  l s 0 o o F p o \ d 1 ,  D  D r w ( 0 / 0 - D W l

-'.aff'

YEs (No -/

samole method: Dlso Ba er Hyd€s ere Ne!vlqq!LE8-89l1-91i9lilk!!4j.!l

DTWatsamole: laq. ? !t

l
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Field Notes

,lob Number l1<. , ls Dal

a:9ks ... . 1L3'9L

c) r , .  . .  l z l , l z

D9:r7 l l ]  9L

4--- - -9 .-

) .aP,  )?1_3

-  t a  t L  \ L 1  a q

c6nfluence tnvironmental lnc



Purging,And SamPling Data Sheet

Client Montqomery A lssocille!samDlei J Kerns BMvers

Weather Cond itions: fiof
Drw:  t ) -o  q t  To ta lDepth :  l  / s .oo

Purse equiP: Es
Tub inq :  oo

Purqe dethod:
M u ltioliers: r.o.u r=0$ '= 0l !rn! 9::r ? !

30% Reoove0lTD DrWx 0 20!DD - OTW X MuLrio ie. : r Vo ume

s.mole meihod Drs!!4!gi
Drw.r=noe rra-!'

Volumercmoved: m'

5
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Purging /\nd SamPling Data Sheet

cl'ent: Monlaomery 3 As$clalessamDler: I Kerns B rvlve!!

siter RLo Alqom M n nq L'sbon UT

weatherconditions: Su . : lt4.tttt
ro6t DeDrfi t 7t ;q

w€ l ld iam:  !4  r  2  ta4 " r6 '  o thq l

o,!oo" ". .eonbabr od. Tubinq: oo. N'" !D4-!-:!z 11

Puroe method: r s Gse!a!c
Multiolis-ssr -oo

30%Reovery lTo  DIwYo20*DTD DTW X Multiplier- l volum!

la5.l

t29.LJ

- t l 1 . 2

3 ' 1

5  . i

a1;

a,7
o.**"*op YEs aNo ) I rora vorume €moved | !+ o @r .!LL

Fn p6d oiher: rt,I-t.l LL]4

i.;#:=;: D T W a l s a m p l e  l ?  l l +

llab Enerc! | r".r.ourGL
a@!!ii - 4-!l!!! prli-lllrl

Fdtrlomenl bl.nk lD @

l;,*"*;
confluence Env'ronmental, rn.



samDler: J Kems BMvers Client Montaomery 3 Associales

Site: RoAlqom M ninq Ltbon uT

we.ther conditions: lsanptet sianarue y'-.4-

rotil o.pt', r zs.<tl
P*g;.q.lp@D **. A'D'gry\E' i4r t '

Nei( Ded.ared,2 !!
(,,.",.-;h)...,"",1."

p'-' o"ot'l.ulFr,-
rTD DTW X Multiolier = 1 volume 30%Recovefl rTO DTWXO.20+ DIJVI

. _L=__tall- (rob| Pmse)

Purging,And samPling Data sheet

sonoFr . r f od .  D , ' pBa ie '  r vd ! r ' " !A  \e^ l  oE  Ln  ao  oFe  n ' l

oTWal  rmo l€  l1  5  o

son NP@r akhrto so!lal!9:!!

rll
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Field Notes

par.:az a?lT.t ctte t: luo^la.hq/ + A3sb.

-  l r^ki .  )<," I  j  €]  \^,  ro L Cptk"A ' ' \* ih5 f  * i f

conf luence Environmentalr Inc



Purging,And Sampling Data Sheet

samprer: cli€nt: Vontqol ery 3 A>,NJe5

werrrD: au-, .  \  1o"," ,-*- . , , . . , r^ ' . , .  |  , i  
" ,  

* 'o  ̂oo. t 'n nn , ' . !9o-uf

Wealher  condi t ions:  Lr . , ,LL,  , .  lsampler  s iqn i ture:

welldiam: 14' 
" 

' 'aO" *"(
..

Drw: 6]os rotar Depth:

.r. di) ruuing' *, "". "",-,". ,.f^)

PumD deDth /  in take :  q  ,  1  lMu l t ip l ie rs :  .&

rID DTWX l\ru tp er= l v.lume 30% R-"covet ITD - Drw x 0 20 + DrrJv)

samoLe method Dsp Baier i'o'",i.h> uutuqr

Analvsis: smmlNPrct ahhec $1 rDs dc rH'?&nrHNo:@N'rGdi!qE!:9::9!E!l!qEE

ouo €ElD /^-\76 €", llfi

voume removed 4!

J
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ctienh Mo^tqomery a rssodaressamrl€r: J Kems B rnveF

Site: RoAlaomMnnq L'sbon UTDatermr tuor :  o t r r f t20

sanoletsiqnarutel Z/<'-We.ther Conditio.s: a..l -

ro ia l  Deoth:  l r  I  twel ld iam v{  .  2 '  3 '141)6"  osr :
Pu,seecur6 :  s  d"^  )  odc  F ,

dBo oJ,h do-; n d,, jt!!eq: op rA' .o"d aGJ) NA

Mul r iD t ie rs : .  &
Purq€ method: 3+ cse vdume

PumD deoth/ intake:."7 _

Eo"n R€rcvery (TD oTW] o2!19TD- DTW r MuLlp er= I Volu4e

Purging,And Sampling Data sheet

- X

z q :

rc, E l 1 l -3' 6

2 t 4 . o i ,rt7

] 7 .1",1

3 L

r0.4,

Q t >

I , I a9.L)L I
-39 ? t r . z5

t 5 .T qs k"Et

"^" nw a,.t:-,+. J". 
-"'*""." YEs @--

<,-d.mcrh.d DLSD BaLler Hvdras*ve

8q L l

"'.*' 
t *or"O

samolerD I  ? .4 l!!!! l!!tq!1

A!4!Y!!- -i@-!1!!e!r!!
Fn,'i.menrblanklD @

Vo ume €mored: ml
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Purging ,And SamPling Data Sheet

Samoler: lKerns BMvets Cli€ntr Monlqomery & As!?1e!

DateoFdrD): ^<^P,l2o I sire: R'oAoom Ntinnq, L,sbon uT

weather conditions: ... 1 Ll'zLS lL samoter siqnature: Z zl<:: :

w " r r a i " . u . r r r f D q g e - - prw: !e.a I  rot iDepth:  I  r i  <
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ANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORT

Sample ID Client Sample ID Collect Date Receive Date Matrix Test

C13040135-001 6321 04/01/13 13:15 04/03/13 Aqueous Metals by ICP/ICPMS, Dissolved
Alkalinity
QA Calculations
Conductivity
E300.0 Anions
pH
Solids, Total Dissolved
Solids, Total Dissolved - Calculated

C13040135-002 6322 04/01/13 14:05 04/03/13 Aqueous Same As Above

C13040135-003 6323 04/01/13 14:20 04/03/13 Aqueous Same As Above

C13040135-004 6324 04/01/13 14:30 04/03/13 Aqueous Same As Above

C13040135-005 6325 04/01/13 16:05 04/03/13 Aqueous Same As Above

C13040135-006 6314 04/02/13 8:20 04/03/13 Aqueous Same As Above

C13040135-007 6315 04/02/13 9:25 04/03/13 Aqueous Same As Above

C13040135-008 6316 04/02/13 10:45 04/03/13 Aqueous Same As Above

C13040135-009 6317 04/02/13 10:50 04/03/13 Aqueous Same As Above

C13040135-010 6318 04/02/13 11:30 04/03/13 Aqueous Same As Above

C13040135-011 6319 04/02/13 13:00 04/03/13 Aqueous Same As Above

C13040135-012 6326 04/02/13 8:40 04/03/13 Aqueous Same As Above

C13040135-013 6327 04/02/13 9:10 04/03/13 Aqueous Same As Above

C13040135-014 6328 04/02/13 10:15 04/03/13 Aqueous Same As Above

C13040135-015 6329 04/02/13 10:35 04/03/13 Aqueous Same As Above

C13040135-016 6330 04/02/13 10:40 04/03/13 Aqueous Same As Above

C13040135-017 6331 04/02/13 11:05 04/03/13 Aqueous Same As Above

C13040135-018 6332 04/02/13 12:00 04/03/13 Aqueous Same As Above

C13040135-019 6333 04/02/13 12:30 04/03/13 Aqueous Same As Above

C13040135-020 6334 04/02/13 13:10 04/03/13 Aqueous Same As Above

C13040135-021 6335 04/02/13 13:45 04/03/13 Aqueous Same As Above

Rio Algom Mining Corporation LLC

Project Name: Lisbon, UT Facility

Workorder No.: C13040135

Hwy 605 and 509

Grants, NM  87020

April 26, 2013

C3636 - GroundwaterQuote ID:

Energy Laboratories, Inc. Casper WY received the following 21 samples for Rio Algom Mining Corporation LLC on 4/3/2013 for 
analysis.
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ANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORT

The results as reported relate only to the item(s) submitted for testing. The analyses presented in this report were 
performed at Energy Laboratories, Inc., 2393 Salt Creek Hwy., Casper, WY 82601, unless otherwise noted.  
Radiochemistry analyses were performed at Energy Laboratories, Inc., 2325 Kerzell Lane, Casper, WY 82601, 
unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory Analytical 
Report, the QA/QC Summary Report, or the Case Narrative. 

If you have any questions regarding these test results, please call.

Report Approved By:
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Project: Lisbon, UT Facility

CLIENT: Rio Algom Mining Corporation LLC

Sample Delivery Group: C13040135 CASE NARRATIVE

04/12/13Report Date:

Revised Date: 04/26/13

REVISED/SUPPLEMENTAL REPORT
The attached analytical report has been revised from a previously submitted report due to the request by Leilani Bew to 

move samples 6311, 6312,  and 6313 to a new workorder.  The report has been revised and replaces any previously issued 
report in its entirety.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040135-001

Client Sample ID 6321

Collection Date: 04/01/13 13:15

Matrix: Aqueous

Report Date: 04/12/13

DateReceived: 04/03/13

Revised Date: 04/26/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/04/13 09:22 / jba5mg/L4320Carbonate as CO3 A2320 B

04/04/13 09:22 / jba5mg/L6700Bicarbonate as HCO3 A2320 B

04/04/13 16:31 / sf1mg/L4Calcium E200.7

D 04/09/13 17:23 / wc40mg/L1160Chloride E300.0

04/04/13 16:31 / sf1mg/L24Magnesium E200.7

04/04/13 23:00 / cp1mg/L18Potassium E200.8

D 04/04/13 16:31 / sf10mg/L12000Sodium E200.7

D 04/09/13 17:23 / wc200mg/L8260Sulfate E300.0

PHYSICAL PROPERTIES

04/04/13 09:45 / ab1umhos/cm31800Conductivity @ 25 C A2510 B

H 04/04/13 09:45 / ab0.01s.u.9.55pH A4500-H B

04/04/13 14:27 / ab500mg/L28300Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

D 04/04/13 23:00 / cp0.005mg/L1.54Arsenic E200.8

D 04/04/13 23:00 / cp0.06mg/LNDIron E200.8

D 04/04/13 16:31 / sf0.1mg/L45.2Molybdenum E200.7

D 04/04/13 23:00 / cp0.007mg/L0.025Selenium E200.8

D 04/04/13 16:31 / sf20mg/L24Uranium E200.7

DATA QUALITY

04/11/13 15:13 / kbh%6.43A/C Balance (± 5) A1030 E

04/11/13 15:13 / kbhmeq/L461Anions A1030 E

04/11/13 15:13 / kbhmeq/L524Cations A1030 E

04/11/13 15:13 / kbhmg/L29000Solids, Total Dissolved Calculated A1030 E

04/11/13 15:13 / kbh0.970TDS Balance (0.80 - 1.20) A1030 E

- The Anion / Cation balance was confirmed by re-analysis.

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040135-002

Client Sample ID 6322

Collection Date: 04/01/13 14:05

Matrix: Aqueous

Report Date: 04/12/13

DateReceived: 04/03/13

Revised Date: 04/26/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/04/13 09:34 / jba5mg/L6120Carbonate as CO3 A2320 B

04/04/13 09:34 / jba5mg/L8650Bicarbonate as HCO3 A2320 B

04/04/13 16:35 / sf1mg/L4Calcium E200.7

D 04/04/13 16:48 / wc40mg/L1410Chloride E300.0

04/04/13 16:35 / sf1mg/L23Magnesium E200.7

04/04/13 23:17 / cp1mg/L19Potassium E200.8

D 04/05/13 18:16 / sf10mg/L13300Sodium E200.7

D 04/04/13 16:48 / wc200mg/L10800Sulfate E300.0

PHYSICAL PROPERTIES

04/04/13 09:48 / ab1umhos/cm39500Conductivity @ 25 C A2510 B

H 04/04/13 09:48 / ab0.01s.u.9.53pH A4500-H B

04/04/13 14:28 / ab500mg/L36800Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

D 04/04/13 23:17 / cp0.005mg/L2.65Arsenic E200.8

D 04/04/13 23:17 / cp0.06mg/LNDIron E200.8

D 04/04/13 16:35 / sf0.1mg/L46.5Molybdenum E200.7

D 04/04/13 23:17 / cp0.007mg/L0.023Selenium E200.8

D 04/04/13 16:35 / sf20mg/L79Uranium E200.7

DATA QUALITY

04/09/13 08:34 / kbh%-2.69A/C Balance (± 5) A1030 E

04/09/13 08:34 / kbhmeq/L612Anions A1030 E

04/09/13 08:34 / kbhmeq/L580Cations A1030 E

04/09/13 08:34 / kbhmg/L36000Solids, Total Dissolved Calculated A1030 E

04/09/13 08:34 / kbh1.03TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040135-003

Client Sample ID 6323

Collection Date: 04/01/13 14:20

Matrix: Aqueous

Report Date: 04/12/13

DateReceived: 04/03/13

Revised Date: 04/26/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/03/13 17:05 / jba5mg/LNDCarbonate as CO3 A2320 B

04/03/13 17:05 / jba5mg/L40Bicarbonate as HCO3 A2320 B

04/04/13 16:42 / sf1mg/L9Calcium E200.7

04/04/13 17:03 / wc1mg/L4Chloride E300.0

04/04/13 16:42 / sf1mg/L3Magnesium E200.7

04/04/13 23:21 / cp1mg/LNDPotassium E200.8

04/04/13 16:42 / sf1mg/L3Sodium E200.7

04/04/13 17:03 / wc1mg/L11Sulfate E300.0

PHYSICAL PROPERTIES

04/04/13 09:50 / ab1umhos/cm122Conductivity @ 25 C A2510 B

H 04/04/13 09:50 / ab0.01s.u.8.01pH A4500-H B

04/05/13 15:20 / ab10mg/L46Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/04/13 23:21 / cp0.001mg/LNDArsenic E200.8

04/04/13 16:42 / sf0.03mg/LNDIron E200.7

04/04/13 16:42 / sf0.01mg/LNDMolybdenum E200.7

04/04/13 23:21 / cp0.001mg/LNDSelenium E200.8

04/04/13 23:21 / cp0.0003mg/L0.0005Uranium E200.8

DATA QUALITY

04/09/13 08:35 / kbh%-12.3A/C Balance (± 5) A1030 E

04/09/13 08:35 / kbhmeq/L1.03Anions A1030 E

04/09/13 08:35 / kbhmeq/L0.802Cations A1030 E

04/09/13 08:35 / kbhmg/L58Solids, Total Dissolved Calculated A1030 E

04/09/13 08:35 / kbh0.790TDS Balance (0.80 - 1.20) A1030 E

- The ion balance is not appropriate for samples having a conductivity less than 300 umhos/cm.

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040135-004

Client Sample ID 6324

Collection Date: 04/01/13 14:30

Matrix: Aqueous

Report Date: 04/12/13

DateReceived: 04/03/13

Revised Date: 04/26/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/03/13 17:13 / jba5mg/LNDCarbonate as CO3 A2320 B

04/03/13 17:13 / jba5mg/L316Bicarbonate as HCO3 A2320 B

04/04/13 16:53 / sf1mg/L196Calcium E200.7

04/09/13 17:38 / wc1mg/L179Chloride E300.0

04/04/13 16:53 / sf1mg/L51Magnesium E200.7

04/04/13 23:26 / cp1mg/L5Potassium E200.8

04/04/13 16:53 / sf1mg/L140Sodium E200.7

D 04/09/13 17:38 / wc4mg/L341Sulfate E300.0

PHYSICAL PROPERTIES

04/04/13 09:54 / ab1umhos/cm1710Conductivity @ 25 C A2510 B

H 04/04/13 09:54 / ab0.01s.u.7.61pH A4500-H B

04/04/13 14:29 / ab10mg/L1100Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/04/13 23:26 / cp0.001mg/L0.036Arsenic E200.8

04/04/13 16:53 / sf0.03mg/LNDIron E200.7

04/04/13 16:53 / sf0.01mg/L0.01Molybdenum E200.7

04/04/13 23:26 / cp0.001mg/L0.011Selenium E200.8

04/04/13 23:26 / cp0.0003mg/L0.620Uranium E200.8

DATA QUALITY

04/11/13 15:19 / kbh%6.67A/C Balance (± 5) A1030 E

04/11/13 15:19 / kbhmeq/L17.7Anions A1030 E

04/11/13 15:19 / kbhmeq/L20.2Cations A1030 E

04/11/13 15:19 / kbhmg/L1100Solids, Total Dissolved Calculated A1030 E

04/11/13 15:19 / kbh0.990TDS Balance (0.80 - 1.20) A1030 E

- The Anion / Cation balance was confirmed by re-analysis.

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040135-005

Client Sample ID 6325

Collection Date: 04/01/13 16:05

Matrix: Aqueous

Report Date: 04/12/13

DateReceived: 04/03/13

Revised Date: 04/26/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/03/13 17:21 / jba5mg/LNDCarbonate as CO3 A2320 B

04/03/13 17:21 / jba5mg/L384Bicarbonate as HCO3 A2320 B

04/04/13 17:37 / sf1mg/L206Calcium E200.7

04/04/13 18:36 / wc1mg/L214Chloride E300.0

04/04/13 17:37 / sf1mg/L54Magnesium E200.7

04/04/13 17:37 / sf1mg/L5Potassium E200.7

04/04/13 17:37 / sf1mg/L152Sodium E200.7

D 04/04/13 18:36 / wc4mg/L471Sulfate E300.0

PHYSICAL PROPERTIES

04/04/13 09:56 / ab1umhos/cm2060Conductivity @ 25 C A2510 B

H 04/04/13 09:56 / ab0.01s.u.7.63pH A4500-H B

04/04/13 14:29 / ab20mg/L1360Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/04/13 23:30 / cp0.001mg/L0.037Arsenic E200.8

04/04/13 17:37 / sf0.03mg/LNDIron E200.7

04/04/13 17:37 / sf0.01mg/LNDMolybdenum E200.7

04/04/13 23:30 / cp0.001mg/L0.011Selenium E200.8

04/04/13 23:30 / cp0.0003mg/L0.633Uranium E200.8

DATA QUALITY

04/09/13 07:05 / kbh%-2.43A/C Balance (± 5) A1030 E

04/09/13 07:05 / kbhmeq/L22.6Anions A1030 E

04/09/13 07:05 / kbhmeq/L21.5Cations A1030 E

04/09/13 07:05 / kbhmg/L1300Solids, Total Dissolved Calculated A1030 E

04/09/13 07:05 / kbh1.01TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040135-006

Client Sample ID 6314

Collection Date: 04/02/13 08:20

Matrix: Aqueous

Report Date: 04/12/13

DateReceived: 04/03/13

Revised Date: 04/26/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/03/13 17:29 / jba5mg/LNDCarbonate as CO3 A2320 B

04/03/13 17:29 / jba5mg/L391Bicarbonate as HCO3 A2320 B

04/04/13 17:41 / sf1mg/L26Calcium E200.7

04/04/13 18:51 / wc1mg/L43Chloride E300.0

04/04/13 17:41 / sf1mg/L9Magnesium E200.7

04/04/13 17:41 / sf1mg/L4Potassium E200.7

04/04/13 17:41 / sf1mg/L172Sodium E200.7

D 04/04/13 18:51 / wc2mg/L89Sulfate E300.0

PHYSICAL PROPERTIES

04/04/13 09:59 / ab1umhos/cm924Conductivity @ 25 C A2510 B

H 04/04/13 09:59 / ab0.01s.u.8.02pH A4500-H B

04/04/13 14:29 / ab10mg/L538Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/04/13 23:52 / cp0.001mg/L0.003Arsenic E200.8

04/04/13 17:41 / sf0.03mg/L1.01Iron E200.7

04/04/13 17:41 / sf0.01mg/L0.02Molybdenum E200.7

04/04/13 23:52 / cp0.001mg/LNDSelenium E200.8

04/04/13 23:52 / cp0.0003mg/L0.0282Uranium E200.8

DATA QUALITY

04/09/13 07:05 / kbh%0.542A/C Balance (± 5) A1030 E

04/09/13 07:05 / kbhmeq/L9.58Anions A1030 E

04/09/13 07:05 / kbhmeq/L9.68Cations A1030 E

04/09/13 07:05 / kbhmg/L550Solids, Total Dissolved Calculated A1030 E

04/09/13 07:05 / kbh0.980TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040135-007

Client Sample ID 6315

Collection Date: 04/02/13 09:25

Matrix: Aqueous

Report Date: 04/12/13

DateReceived: 04/03/13

Revised Date: 04/26/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/03/13 17:38 / jba5mg/LNDCarbonate as CO3 A2320 B

04/03/13 17:38 / jba5mg/L375Bicarbonate as HCO3 A2320 B

04/04/13 17:45 / sf1mg/L20Calcium E200.7

04/04/13 19:07 / wc1mg/L40Chloride E300.0

04/04/13 17:45 / sf1mg/L7Magnesium E200.7

04/04/13 17:45 / sf1mg/L4Potassium E200.7

04/04/13 17:45 / sf1mg/L165Sodium E200.7

D 04/04/13 19:07 / wc2mg/L75Sulfate E300.0

PHYSICAL PROPERTIES

04/04/13 10:04 / ab1umhos/cm883Conductivity @ 25 C A2510 B

H 04/04/13 10:04 / ab0.01s.u.8.11pH A4500-H B

04/04/13 14:30 / ab10mg/L512Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/04/13 23:57 / cp0.001mg/L0.003Arsenic E200.8

04/04/13 17:45 / sf0.03mg/L0.64Iron E200.7

04/04/13 17:45 / sf0.01mg/L0.02Molybdenum E200.7

04/04/13 23:57 / cp0.001mg/LNDSelenium E200.8

04/04/13 23:57 / cp0.0003mg/L0.0136Uranium E200.8

DATA QUALITY

04/09/13 07:05 / kbh%-0.321A/C Balance (± 5) A1030 E

04/09/13 07:05 / kbhmeq/L8.95Anions A1030 E

04/09/13 07:05 / kbhmeq/L8.89Cations A1030 E

04/09/13 07:05 / kbhmg/L510Solids, Total Dissolved Calculated A1030 E

04/09/13 07:05 / kbh1.00TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040135-008

Client Sample ID 6316

Collection Date: 04/02/13 10:45

Matrix: Aqueous

Report Date: 04/12/13

DateReceived: 04/03/13

Revised Date: 04/26/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/03/13 17:45 / jba5mg/LNDCarbonate as CO3 A2320 B

04/03/13 17:45 / jba5mg/L345Bicarbonate as HCO3 A2320 B

04/04/13 17:52 / sf1mg/L14Calcium E200.7

04/04/13 19:22 / wc1mg/L34Chloride E300.0

04/04/13 17:52 / sf1mg/L6Magnesium E200.7

04/04/13 17:52 / sf1mg/L4Potassium E200.7

04/04/13 17:52 / sf1mg/L155Sodium E200.7

D 04/04/13 19:22 / wc2mg/L54Sulfate E300.0

PHYSICAL PROPERTIES

04/04/13 10:07 / ab1umhos/cm788Conductivity @ 25 C A2510 B

H 04/04/13 10:07 / ab0.01s.u.8.12pH A4500-H B

04/04/13 14:30 / ab10mg/L457Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/05/13 00:01 / cp0.001mg/L0.005Arsenic E200.8

04/04/13 17:52 / sf0.03mg/L0.16Iron E200.7

04/04/13 17:52 / sf0.01mg/L0.01Molybdenum E200.7

04/05/13 00:01 / cp0.001mg/LNDSelenium E200.8

04/05/13 00:01 / cp0.0003mg/L0.0052Uranium E200.8

DATA QUALITY

04/09/13 07:06 / kbh%0.364A/C Balance (± 5) A1030 E

04/09/13 07:06 / kbhmeq/L7.94Anions A1030 E

04/09/13 07:06 / kbhmeq/L8.00Cations A1030 E

04/09/13 07:06 / kbhmg/L450Solids, Total Dissolved Calculated A1030 E

04/09/13 07:06 / kbh1.01TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040135-009

Client Sample ID 6317

Collection Date: 04/02/13 10:50

Matrix: Aqueous

Report Date: 04/12/13

DateReceived: 04/03/13

Revised Date: 04/26/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/03/13 17:53 / jba5mg/LNDCarbonate as CO3 A2320 B

04/03/13 17:53 / jba5mg/L343Bicarbonate as HCO3 A2320 B

04/04/13 17:56 / sf1mg/L14Calcium E200.7

04/04/13 19:38 / wc1mg/L34Chloride E300.0

04/04/13 17:56 / sf1mg/L6Magnesium E200.7

04/04/13 17:56 / sf1mg/L3Potassium E200.7

04/04/13 17:56 / sf1mg/L152Sodium E200.7

D 04/04/13 19:38 / wc2mg/L56Sulfate E300.0

PHYSICAL PROPERTIES

04/04/13 10:10 / ab1umhos/cm791Conductivity @ 25 C A2510 B

H 04/04/13 10:10 / ab0.01s.u.8.11pH A4500-H B

04/04/13 14:30 / ab10mg/L458Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/05/13 00:06 / cp0.001mg/L0.005Arsenic E200.8

04/04/13 17:56 / sf0.03mg/L0.15Iron E200.7

04/04/13 17:56 / sf0.01mg/LNDMolybdenum E200.7

04/05/13 00:06 / cp0.001mg/LNDSelenium E200.8

04/05/13 00:06 / cp0.0003mg/L0.0054Uranium E200.8

DATA QUALITY

04/09/13 07:06 / kbh%-0.589A/C Balance (± 5) A1030 E

04/09/13 07:06 / kbhmeq/L7.96Anions A1030 E

04/09/13 07:06 / kbhmeq/L7.86Cations A1030 E

04/09/13 07:06 / kbhmg/L450Solids, Total Dissolved Calculated A1030 E

04/09/13 07:06 / kbh1.02TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040135-010

Client Sample ID 6318

Collection Date: 04/02/13 11:30

Matrix: Aqueous

Report Date: 04/12/13

DateReceived: 04/03/13

Revised Date: 04/26/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/03/13 18:23 / jba5mg/LNDCarbonate as CO3 A2320 B

04/03/13 18:23 / jba5mg/L1140Bicarbonate as HCO3 A2320 B

04/04/13 18:00 / sf1mg/L528Calcium E200.7

D 04/04/13 19:53 / wc10mg/L690Chloride E300.0

04/04/13 18:00 / sf1mg/L182Magnesium E200.7

04/04/13 18:00 / sf1mg/L19Potassium E200.7

D 04/04/13 18:00 / sf2mg/L1930Sodium E200.7

D 04/04/13 19:53 / wc40mg/L4620Sulfate E300.0

PHYSICAL PROPERTIES

04/04/13 10:12 / ab1umhos/cm10600Conductivity @ 25 C A2510 B

H 04/04/13 10:12 / ab0.01s.u.7.26pH A4500-H B

04/04/13 14:30 / ab100mg/L8580Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/05/13 00:10 / cp0.001mg/L0.003Arsenic E200.8

04/04/13 18:00 / sf0.03mg/LNDIron E200.7

D 04/04/13 18:00 / sf0.03mg/L10.3Molybdenum E200.7

04/05/13 00:10 / cp0.001mg/L0.068Selenium E200.8

D 04/04/13 18:00 / sf3mg/L40Uranium E200.7

DATA QUALITY

04/09/13 07:06 / kbh%-3.89A/C Balance (± 5) A1030 E

04/09/13 07:06 / kbhmeq/L136Anions A1030 E

04/09/13 07:06 / kbhmeq/L126Cations A1030 E

04/09/13 07:06 / kbhmg/L8600Solids, Total Dissolved Calculated A1030 E

04/09/13 07:06 / kbh0.990TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040135-011

Client Sample ID 6319

Collection Date: 04/02/13 13:00

Matrix: Aqueous

Report Date: 04/12/13

DateReceived: 04/03/13

Revised Date: 04/26/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/03/13 18:43 / jba5mg/LNDCarbonate as CO3 A2320 B

04/03/13 18:43 / jba5mg/L1390Bicarbonate as HCO3 A2320 B

04/04/13 18:04 / sf1mg/L575Calcium E200.7

D 04/04/13 20:08 / wc10mg/L722Chloride E300.0

04/04/13 18:04 / sf1mg/L192Magnesium E200.7

04/04/13 18:04 / sf1mg/L19Potassium E200.7

D 04/04/13 18:04 / sf2mg/L2210Sodium E200.7

D 04/04/13 20:08 / wc40mg/L4960Sulfate E300.0

PHYSICAL PROPERTIES

04/04/13 10:15 / ab1umhos/cm11500Conductivity @ 25 C A2510 B

H 04/04/13 10:15 / ab0.01s.u.7.31pH A4500-H B

04/04/13 14:31 / ab100mg/L9360Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/05/13 00:15 / cp0.001mg/L0.006Arsenic E200.8

04/04/13 18:04 / sf0.03mg/LNDIron E200.7

D 04/04/13 18:04 / sf0.03mg/L12.4Molybdenum E200.7

04/05/13 00:15 / cp0.001mg/L0.092Selenium E200.8

D 04/04/13 18:04 / sf3mg/L44Uranium E200.7

DATA QUALITY

04/09/13 07:06 / kbh%-2.42A/C Balance (± 5) A1030 E

04/09/13 07:06 / kbhmeq/L148Anions A1030 E

04/09/13 07:06 / kbhmeq/L141Cations A1030 E

04/09/13 07:06 / kbhmg/L9500Solids, Total Dissolved Calculated A1030 E

04/09/13 07:06 / kbh0.990TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040135-012

Client Sample ID 6326

Collection Date: 04/02/13 08:40

Matrix: Aqueous

Report Date: 04/12/13

DateReceived: 04/03/13

Revised Date: 04/26/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/03/13 19:02 / jba5mg/LNDCarbonate as CO3 A2320 B

04/03/13 19:02 / jba5mg/L237Bicarbonate as HCO3 A2320 B

04/04/13 18:07 / sf1mg/L144Calcium E200.7

04/04/13 20:24 / wc1mg/L149Chloride E300.0

04/04/13 18:07 / sf1mg/L40Magnesium E200.7

04/04/13 18:07 / sf1mg/L6Potassium E200.7

04/04/13 18:07 / sf1mg/L92Sodium E200.7

D 04/04/13 20:24 / wc4mg/L318Sulfate E300.0

PHYSICAL PROPERTIES

04/04/13 10:18 / ab1umhos/cm1470Conductivity @ 25 C A2510 B

H 04/04/13 10:18 / ab0.01s.u.7.46pH A4500-H B

04/04/13 14:31 / ab10mg/L941Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/05/13 00:50 / cp0.001mg/L0.007Arsenic E200.8

04/04/13 18:07 / sf0.03mg/LNDIron E200.7

04/04/13 18:07 / sf0.01mg/L0.01Molybdenum E200.7

04/05/13 00:50 / cp0.001mg/L0.008Selenium E200.8

04/05/13 00:50 / cp0.0003mg/L0.0192Uranium E200.8

DATA QUALITY

04/09/13 07:06 / kbh%-1.27A/C Balance (± 5) A1030 E

04/09/13 07:06 / kbhmeq/L15.1Anions A1030 E

04/09/13 07:06 / kbhmeq/L14.7Cations A1030 E

04/09/13 07:06 / kbhmg/L900Solids, Total Dissolved Calculated A1030 E

04/09/13 07:06 / kbh1.04TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040135-013

Client Sample ID 6327

Collection Date: 04/02/13 09:10

Matrix: Aqueous

Report Date: 04/12/13

DateReceived: 04/03/13

Revised Date: 04/26/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/03/13 19:09 / jba5mg/LNDCarbonate as CO3 A2320 B

04/03/13 19:09 / jba5mg/L238Bicarbonate as HCO3 A2320 B

04/04/13 18:36 / sf1mg/L144Calcium E200.7

04/04/13 20:39 / wc1mg/L149Chloride E300.0

04/04/13 18:36 / sf1mg/L40Magnesium E200.7

04/04/13 18:36 / sf1mg/L6Potassium E200.7

04/04/13 18:36 / sf1mg/L91Sodium E200.7

D 04/04/13 20:39 / wc4mg/L319Sulfate E300.0

PHYSICAL PROPERTIES

04/04/13 10:20 / ab1umhos/cm1460Conductivity @ 25 C A2510 B

H 04/04/13 10:20 / ab0.01s.u.7.50pH A4500-H B

04/04/13 14:31 / ab10mg/L927Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/05/13 00:54 / cp0.001mg/L0.007Arsenic E200.8

04/04/13 18:36 / sf0.03mg/LNDIron E200.7

04/04/13 18:36 / sf0.01mg/L0.01Molybdenum E200.7

04/05/13 00:54 / cp0.001mg/L0.008Selenium E200.8

04/05/13 00:54 / cp0.0003mg/L0.0193Uranium E200.8

DATA QUALITY

04/09/13 07:06 / kbh%-1.82A/C Balance (± 5) A1030 E

04/09/13 07:06 / kbhmeq/L15.1Anions A1030 E

04/09/13 07:06 / kbhmeq/L14.6Cations A1030 E

04/09/13 07:06 / kbhmg/L900Solids, Total Dissolved Calculated A1030 E

04/09/13 07:06 / kbh1.03TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040135-014

Client Sample ID 6328

Collection Date: 04/02/13 10:15

Matrix: Aqueous

Report Date: 04/12/13

DateReceived: 04/03/13

Revised Date: 04/26/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/03/13 19:17 / jba5mg/LNDCarbonate as CO3 A2320 B

04/03/13 19:17 / jba5mg/L255Bicarbonate as HCO3 A2320 B

04/04/13 18:40 / sf1mg/L161Calcium E200.7

04/04/13 21:25 / wc1mg/L164Chloride E300.0

04/04/13 18:40 / sf1mg/L44Magnesium E200.7

04/04/13 18:40 / sf1mg/L6Potassium E200.7

04/04/13 18:40 / sf1mg/L90Sodium E200.7

D 04/04/13 21:25 / wc4mg/L350Sulfate E300.0

PHYSICAL PROPERTIES

04/04/13 10:23 / ab1umhos/cm1570Conductivity @ 25 C A2510 B

H 04/04/13 10:23 / ab0.01s.u.7.52pH A4500-H B

04/04/13 14:31 / ab10mg/L1020Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/05/13 00:59 / cp0.001mg/L0.022Arsenic E200.8

04/04/13 18:40 / sf0.03mg/LNDIron E200.7

04/04/13 18:40 / sf0.01mg/LNDMolybdenum E200.7

04/05/13 00:59 / cp0.001mg/L0.010Selenium E200.8

04/05/13 00:59 / cp0.0003mg/L0.0155Uranium E200.8

DATA QUALITY

04/09/13 07:06 / kbh%-2.41A/C Balance (± 5) A1030 E

04/09/13 07:06 / kbhmeq/L16.5Anions A1030 E

04/09/13 07:06 / kbhmeq/L15.7Cations A1030 E

04/09/13 07:06 / kbhmg/L980Solids, Total Dissolved Calculated A1030 E

04/09/13 07:06 / kbh1.04TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040135-015

Client Sample ID 6329

Collection Date: 04/02/13 10:35

Matrix: Aqueous

Report Date: 04/12/13

DateReceived: 04/03/13

Revised Date: 04/26/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/03/13 19:26 / jba5mg/LNDCarbonate as CO3 A2320 B

04/03/13 19:26 / jba5mg/L486Bicarbonate as HCO3 A2320 B

04/04/13 18:44 / sf1mg/L212Calcium E200.7

D 04/04/13 22:12 / wc2mg/L413Chloride E300.0

04/04/13 18:44 / sf1mg/L56Magnesium E200.7

04/04/13 18:44 / sf1mg/L6Potassium E200.7

04/04/13 18:44 / sf1mg/L465Sodium E200.7

D 04/04/13 22:12 / wc8mg/L818Sulfate E300.0

PHYSICAL PROPERTIES

04/04/13 10:26 / ab1umhos/cm3340Conductivity @ 25 C A2510 B

H 04/04/13 10:26 / ab0.01s.u.7.25pH A4500-H B

04/04/13 14:32 / ab20mg/L2240Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/05/13 01:03 / cp0.001mg/L0.015Arsenic E200.8

04/04/13 18:44 / sf0.03mg/LNDIron E200.7

04/05/13 01:03 / cp0.01mg/LNDMolybdenum E200.8

04/05/13 01:03 / cp0.001mg/L0.013Selenium E200.8

04/05/13 01:03 / cp0.0003mg/L2.36Uranium E200.8

DATA QUALITY

04/09/13 07:06 / kbh%-2.26A/C Balance (± 5) A1030 E

04/09/13 07:06 / kbhmeq/L37.2Anions A1030 E

04/09/13 07:06 / kbhmeq/L35.5Cations A1030 E

04/09/13 07:06 / kbhmg/L2300Solids, Total Dissolved Calculated A1030 E

04/09/13 07:06 / kbh0.990TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040135-016

Client Sample ID 6330

Collection Date: 04/02/13 10:40

Matrix: Aqueous

Report Date: 04/12/13

DateReceived: 04/03/13

Revised Date: 04/26/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/03/13 19:34 / jba5mg/LNDCarbonate as CO3 A2320 B

04/03/13 19:34 / jba5mg/L470Bicarbonate as HCO3 A2320 B

04/04/13 18:47 / sf1mg/L210Calcium E200.7

D 04/04/13 22:27 / wc2mg/L406Chloride E300.0

04/04/13 18:47 / sf1mg/L55Magnesium E200.7

04/04/13 18:47 / sf1mg/L6Potassium E200.7

04/04/13 18:47 / sf1mg/L457Sodium E200.7

D 04/04/13 22:27 / wc8mg/L804Sulfate E300.0

PHYSICAL PROPERTIES

04/04/13 10:28 / ab1umhos/cm3310Conductivity @ 25 C A2510 B

H 04/04/13 10:28 / ab0.01s.u.7.25pH A4500-H B

04/04/13 14:32 / ab20mg/L2190Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/05/13 01:08 / cp0.001mg/L0.015Arsenic E200.8

04/04/13 18:47 / sf0.03mg/LNDIron E200.7

04/05/13 01:08 / cp0.01mg/LNDMolybdenum E200.8

04/05/13 01:08 / cp0.001mg/L0.014Selenium E200.8

04/05/13 01:08 / cp0.0003mg/L2.31Uranium E200.8

DATA QUALITY

04/09/13 07:06 / kbh%-1.19A/C Balance (± 5) A1030 E

04/09/13 07:06 / kbhmeq/L35.9Anions A1030 E

04/09/13 07:06 / kbhmeq/L35.0Cations A1030 E

04/09/13 07:06 / kbhmg/L2200Solids, Total Dissolved Calculated A1030 E

04/09/13 07:06 / kbh1.00TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040135-017

Client Sample ID 6331

Collection Date: 04/02/13 11:05

Matrix: Aqueous

Report Date: 04/12/13

DateReceived: 04/03/13

Revised Date: 04/26/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/03/13 19:42 / jba5mg/LNDCarbonate as CO3 A2320 B

04/03/13 19:42 / jba5mg/L479Bicarbonate as HCO3 A2320 B

04/04/13 18:51 / sf1mg/L212Calcium E200.7

D 04/04/13 22:43 / wc2mg/L400Chloride E300.0

04/04/13 18:51 / sf1mg/L56Magnesium E200.7

04/04/13 18:51 / sf1mg/L6Potassium E200.7

04/04/13 18:51 / sf1mg/L445Sodium E200.7

D 04/04/13 22:43 / wc8mg/L803Sulfate E300.0

PHYSICAL PROPERTIES

04/04/13 10:42 / ab1umhos/cm3370Conductivity @ 25 C A2510 B

H 04/04/13 10:42 / ab0.01s.u.7.22pH A4500-H B

04/04/13 14:33 / ab20mg/L2230Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/05/13 01:12 / cp0.001mg/L0.015Arsenic E200.8

04/04/13 18:51 / sf0.03mg/LNDIron E200.7

04/05/13 01:12 / cp0.01mg/LNDMolybdenum E200.8

04/05/13 01:12 / cp0.001mg/L0.014Selenium E200.8

D 04/04/13 18:51 / sf2mg/L2Uranium E200.7

DATA QUALITY

04/09/13 07:06 / kbh%-2.35A/C Balance (± 5) A1030 E

04/09/13 07:06 / kbhmeq/L36.4Anions A1030 E

04/09/13 07:06 / kbhmeq/L34.7Cations A1030 E

04/09/13 07:06 / kbhmg/L2200Solids, Total Dissolved Calculated A1030 E

04/09/13 07:06 / kbh1.01TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040135-018

Client Sample ID 6332

Collection Date: 04/02/13 12:00

Matrix: Aqueous

Report Date: 04/12/13

DateReceived: 04/03/13

Revised Date: 04/26/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/03/13 19:52 / jba5mg/LNDCarbonate as CO3 A2320 B

04/03/13 19:52 / jba5mg/L472Bicarbonate as HCO3 A2320 B

04/04/13 18:55 / sf1mg/L244Calcium E200.7

D 04/04/13 22:58 / wc2mg/L378Chloride E300.0

04/04/13 18:55 / sf1mg/L65Magnesium E200.7

04/04/13 18:55 / sf1mg/L6Potassium E200.7

04/04/13 18:55 / sf1mg/L375Sodium E200.7

D 04/04/13 22:58 / wc8mg/L862Sulfate E300.0

PHYSICAL PROPERTIES

04/04/13 10:44 / ab1umhos/cm3240Conductivity @ 25 C A2510 B

H 04/04/13 10:44 / ab0.01s.u.7.18pH A4500-H B

04/04/13 14:34 / ab20mg/L2180Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/05/13 01:16 / cp0.001mg/L0.013Arsenic E200.8

04/04/13 18:55 / sf0.03mg/LNDIron E200.7

04/05/13 01:16 / cp0.01mg/LNDMolybdenum E200.8

04/05/13 01:16 / cp0.001mg/L0.011Selenium E200.8

04/05/13 01:16 / cp0.0003mg/L1.15Uranium E200.8

DATA QUALITY

04/09/13 07:07 / kbh%-3.96A/C Balance (± 5) A1030 E

04/09/13 07:07 / kbhmeq/L36.8Anions A1030 E

04/09/13 07:07 / kbhmeq/L34.0Cations A1030 E

04/09/13 07:07 / kbhmg/L2200Solids, Total Dissolved Calculated A1030 E

04/09/13 07:07 / kbh0.990TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040135-019

Client Sample ID 6333

Collection Date: 04/02/13 12:30

Matrix: Aqueous

Report Date: 04/12/13

DateReceived: 04/03/13

Revised Date: 04/26/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/03/13 20:00 / jba5mg/LNDCarbonate as CO3 A2320 B

04/03/13 20:00 / jba5mg/L927Bicarbonate as HCO3 A2320 B

04/04/13 19:13 / sf1mg/L446Calcium E200.7

D 04/04/13 23:13 / wc10mg/L575Chloride E300.0

04/04/13 19:13 / sf1mg/L188Magnesium E200.7

04/04/13 19:13 / sf1mg/L16Potassium E200.7

D 04/04/13 19:13 / sf2mg/L1260Sodium E200.7

D 04/04/13 23:13 / wc40mg/L3080Sulfate E300.0

PHYSICAL PROPERTIES

04/04/13 10:47 / ab1umhos/cm7820Conductivity @ 25 C A2510 B

H 04/04/13 10:47 / ab0.01s.u.7.27pH A4500-H B

04/04/13 14:34 / ab100mg/L6020Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/05/13 01:21 / cp0.001mg/L0.002Arsenic E200.8

04/04/13 19:13 / sf0.03mg/LNDIron E200.7

04/05/13 01:21 / cp0.01mg/L2.29Molybdenum E200.8

04/05/13 01:21 / cp0.001mg/L0.058Selenium E200.8

D 04/04/13 19:13 / sf3mg/L19Uranium E200.7

DATA QUALITY

04/09/13 07:07 / kbh%-2.24A/C Balance (± 5) A1030 E

04/09/13 07:07 / kbhmeq/L97.3Anions A1030 E

04/09/13 07:07 / kbhmeq/L93.0Cations A1030 E

04/09/13 07:07 / kbhmg/L6200Solids, Total Dissolved Calculated A1030 E

04/09/13 07:07 / kbh0.980TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040135-020

Client Sample ID 6334

Collection Date: 04/02/13 13:10

Matrix: Aqueous

Report Date: 04/12/13

DateReceived: 04/03/13

Revised Date: 04/26/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/03/13 20:10 / jba5mg/LNDCarbonate as CO3 A2320 B

04/03/13 20:10 / jba5mg/L1190Bicarbonate as HCO3 A2320 B

04/10/13 13:25 / sf1mg/L492Calcium E200.7

D 04/09/13 17:54 / wc10mg/L672Chloride E300.0

04/10/13 13:25 / sf1mg/L209Magnesium E200.7

04/10/13 13:25 / sf1mg/L17Potassium E200.7

D 04/10/13 13:25 / sf2mg/L1630Sodium E200.7

D 04/09/13 17:54 / wc40mg/L3820Sulfate E300.0

PHYSICAL PROPERTIES

04/04/13 10:50 / ab1umhos/cm9550Conductivity @ 25 C A2510 B

H 04/04/13 10:50 / ab0.01s.u.7.28pH A4500-H B

04/04/13 14:35 / ab100mg/L7620Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/05/13 01:26 / cp0.001mg/L0.002Arsenic E200.8

04/04/13 19:17 / sf0.03mg/L0.03Iron E200.7

D 04/04/13 19:17 / sf0.03mg/L4.56Molybdenum E200.7

04/05/13 01:26 / cp0.001mg/L0.066Selenium E200.8

D 04/04/13 19:17 / sf3mg/L26Uranium E200.7

DATA QUALITY

04/11/13 15:19 / kbh%-2.95A/C Balance (± 5) A1030 E

04/11/13 15:19 / kbhmeq/L120Anions A1030 E

04/11/13 15:19 / kbhmeq/L113Cations A1030 E

04/11/13 15:19 / kbhmg/L7600Solids, Total Dissolved Calculated A1030 E

04/11/13 15:19 / kbh1.01TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040135-021

Client Sample ID 6335

Collection Date: 04/02/13 13:45

Matrix: Aqueous

Report Date: 04/12/13

DateReceived: 04/03/13

Revised Date: 04/26/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/03/13 20:30 / jba5mg/LNDCarbonate as CO3 A2320 B

04/03/13 20:30 / jba5mg/L1200Bicarbonate as HCO3 A2320 B

04/04/13 19:21 / sf1mg/L474Calcium E200.7

D 04/04/13 23:44 / wc10mg/L664Chloride E300.0

04/04/13 19:21 / sf1mg/L202Magnesium E200.7

04/04/13 19:21 / sf1mg/L16Potassium E200.7

D 04/04/13 19:21 / sf2mg/L1660Sodium E200.7

D 04/04/13 23:44 / wc40mg/L3740Sulfate E300.0

PHYSICAL PROPERTIES

04/04/13 10:52 / ab1umhos/cm9320Conductivity @ 25 C A2510 B

H 04/04/13 10:52 / ab0.01s.u.7.29pH A4500-H B

04/04/13 14:35 / ab100mg/L7310Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/05/13 01:48 / cp0.001mg/L0.002Arsenic E200.8

04/04/13 19:21 / sf0.03mg/LNDIron E200.7

D 04/04/13 19:21 / sf0.03mg/L4.64Molybdenum E200.7

04/05/13 01:48 / cp0.001mg/L0.063Selenium E200.8

D 04/04/13 19:21 / sf3mg/L26Uranium E200.7

DATA QUALITY

04/09/13 07:07 / kbh%-2.19A/C Balance (± 5) A1030 E

04/09/13 07:07 / kbhmeq/L118Anions A1030 E

04/09/13 07:07 / kbhmeq/L113Cations A1030 E

04/09/13 07:07 / kbhmg/L7500Solids, Total Dissolved Calculated A1030 E

04/09/13 07:07 / kbh0.980TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040135

QA/QC Summary Report

04/12/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 04/26/13

Count

Prepared by Casper, WY Branch

Method: A2320 B Batch: R172078

Sample ID: MBLK 04/03/13 14:18Method Blank Run: MANTECH_130403A3

Alkalinity, Total as CaCO3 12 mg/L

Carbonate as CO3 1ND mg/L

Bicarbonate as HCO3 12 mg/L

Sample ID: LCS_130315 04/03/13 14:33Laboratory Control Sample Run: MANTECH_130403A

Alkalinity, Total as CaCO3 103 90 1105.0156 mg/L

Sample ID: C13040091-001AMS 04/03/13 15:05Sample Matrix Spike Run: MANTECH_130403A

Alkalinity, Total as CaCO3 102 80 1205.0291 mg/L

Sample ID: C13040135-010ADUP 04/03/13 18:33Sample Duplicate Run: MANTECH_130403A3

Alkalinity, Total as CaCO3 105.0 0.2937 mg/L

Carbonate as CO3 105.0ND mg/L

Bicarbonate as HCO3 105.0 0.21140 mg/L

Method: A2320 B Batch: 130404_1_ALK-W

Sample ID: MBLK1_130404_ 04/04/13 08:52Method Blank Run: TTR-ALK_130404A3

Alkalinity, Total as CaCO3 11 mg/L

Carbonate as CO3 1ND mg/L

Bicarbonate as HCO3 12 mg/L

Sample ID: LCS_130315_130404_ 04/04/13 09:18Laboratory Control Sample Run: TTR-ALK_130404A

Alkalinity, Total as CaCO3 100 90 1105.01000 mg/L

Sample ID: C13040135-001ADUP 04/04/13 09:26Sample Duplicate Run: TTR-ALK_130404A3

Alkalinity, Total as CaCO3 105.0 0.012700 mg/L

Carbonate as CO3 105.0 1.44380 mg/L

Bicarbonate as HCO3 105.0 1.86580 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.

Page 25 of 38



Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040135

QA/QC Summary Report

04/12/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 04/26/13

Count

Prepared by Casper, WY Branch

Method: A2510 B Analytical Run: PHSC_101-C_130404A

Sample ID: SC 100 04/04/13 09:02Continuing Calibration Verification Standard

Conductivity @ 25 C 106 90 1101.0106 umhos/cm

Method: A2510 B Batch: R172091

Sample ID: SC 2ND 1413 04/04/13 09:13Laboratory Control Sample Run: PHSC_101-C_130404A

Conductivity @ 25 C 107 90 1101.01510 umhos/cm

Sample ID: MBLK 04/04/13 09:31Method Blank Run: PHSC_101-C_130404A

Conductivity @ 25 C 0.22 umhos/cm

Sample ID: C13040135-006ADUP 04/04/13 10:02Sample Duplicate Run: PHSC_101-C_130404A

Conductivity @ 25 C 101.0 0.2922 umhos/cm

Sample ID: C13040135-016ADUP 04/04/13 10:31Sample Duplicate Run: PHSC_101-C_130404A

Conductivity @ 25 C 101.0 0.13310 umhos/cm

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040135

QA/QC Summary Report

04/12/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 04/26/13

Count

Prepared by Casper, WY Branch

Method: A2540 C Batch: TDS130404A

Sample ID: MB-1_130404A 04/04/13 14:24Method Blank Run: BAL-19_130404A

Solids, Total Dissolved TDS @ 180 C 10ND mg/L

Sample ID: LCS-2_130404A 04/04/13 14:24Laboratory Control Sample Run: BAL-19_130404A

Solids, Total Dissolved TDS @ 180 C 100 90 110201990 mg/L

Sample ID: C13040135-001A DUP 04/04/13 14:27Sample Duplicate Run: BAL-19_130404A

Solids, Total Dissolved TDS @ 180 C 5500 0.428200 mg/L

Sample ID: C13040135-002A MS 04/04/13 14:28Sample Matrix Spike Run: BAL-19_130404A

Solids, Total Dissolved TDS @ 180 C 98 90 11050086000 mg/L

Method: A2540 C Batch: TDS130405A

Sample ID: MB-1_130405A 04/05/13 15:19Method Blank Run: BAL-19_130405B

Solids, Total Dissolved TDS @ 180 C 10ND mg/L

Sample ID: LCS-2_130405A 04/05/13 15:19Laboratory Control Sample Run: BAL-19_130405B

Solids, Total Dissolved TDS @ 180 C 99 90 110201990 mg/L

Sample ID: C13040135-003A DUP 04/05/13 15:21Sample Duplicate Run: BAL-19_130405B

Solids, Total Dissolved TDS @ 180 C 510 2.245.0 mg/L

Sample ID: C13040136-013A MS 04/05/13 15:22Sample Matrix Spike Run: BAL-19_130405B

Solids, Total Dissolved TDS @ 180 C 100 90 110404880 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040135

QA/QC Summary Report

04/12/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 04/26/13

Count

Prepared by Casper, WY Branch

Method: A4500-H B Analytical Run: PHSC_101-C_130404A

Sample ID: pH 6.86 04/04/13 09:00Initial Calibration Verification Standard

pH 100 98 1020.0106.84 s.u.

Method: A4500-H B Batch: R172091

Sample ID: C13040135-006ADUP 04/04/13 10:02Sample Duplicate Run: PHSC_101-C_130404A

pH 30.010 0.08.02 s.u.

Sample ID: C13040135-016ADUP 04/04/13 10:31Sample Duplicate Run: PHSC_101-C_130404A

pH 30.010 0.07.25 s.u.

Sample ID: C13040136-002ADUP 04/04/13 11:08Sample Duplicate Run: PHSC_101-C_130404A

pH 30.010 0.08.12 s.u.

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040135

QA/QC Summary Report

04/12/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 04/26/13

Count

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP4-C_130404A

Sample ID: ICV 04/04/13 14:09Initial Calibration Verification Standard7

Calcium 98 95 1050.5049.0 mg/L

Iron 98 95 1050.0304.91 mg/L

Magnesium 98 95 1050.5048.9 mg/L

Molybdenum 98 95 1050.100.976 mg/L

Potassium 96 95 1050.5047.9 mg/L

Sodium 99 95 1050.5049.3 mg/L

Uranium 102 95 1051.05.08 mg/L

Sample ID: ICSA 04/04/13 14:24Interference Check Sample A7

Calcium 88 80 1200.50442 mg/L

Iron 86 80 1200.030171 mg/L

Magnesium 97 80 1200.50487 mg/L

Molybdenum 0.100.000880 mg/L

Potassium 0.50-0.0164 mg/L

Sodium 0.500.453 mg/L

Uranium 1.00.00172 mg/L

Sample ID: ICSAB 04/04/13 14:28Interference Check Sample AB7

Calcium 88 80 1200.50442 mg/L

Iron 86 80 1200.030173 mg/L

Magnesium 98 80 1200.50488 mg/L

Molybdenum 0.100.00259 mg/L

Potassium 0.50-0.00535 mg/L

Sodium 0.500.407 mg/L

Uranium 1.0-0.0471 mg/L

Method: E200.7 Batch: R172148

Sample ID: MB-130404A 04/04/13 14:47Method Blank Run: ICP4-C_130404A7

Calcium 0.02ND mg/L

Iron 0.002ND mg/L

Magnesium 0.010.06 mg/L

Molybdenum 0.003ND mg/L

Potassium 0.04ND mg/L

Sodium 0.2ND mg/L

Uranium 0.3ND mg/L

Sample ID: LFB-130404A 04/04/13 14:50Laboratory Fortified Blank Run: ICP4-C_130404A7

Calcium 93 85 1150.5046.4 mg/L

Iron 93 85 1150.0300.932 mg/L

Magnesium 92 85 1150.5046.2 mg/L

Molybdenum 96 85 1150.100.959 mg/L

Potassium 90 85 1150.5045.0 mg/L

Sodium 91 85 1150.5045.4 mg/L

Uranium 96 85 1151.04.82 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040135

QA/QC Summary Report

04/12/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 04/26/13

Count

Prepared by Casper, WY Branch

Method: E200.7 Batch: R172148

Sample ID: C13040135-003BMS2 04/04/13 16:46Sample Matrix Spike Run: ICP4-C_130404A7

Calcium 93 70 1301.0104 mg/L

Iron 90 70 1300.0301.84 mg/L

Magnesium 92 70 1301.096.9 mg/L

Molybdenum 94 70 1300.00591.93 mg/L

Potassium 88 70 1301.090.5 mg/L

Sodium 90 70 1301.094.5 mg/L

Uranium 89 70 1300.619.09 mg/L

Sample ID: C13040135-003BMSD 04/04/13 16:49Sample Matrix Spike Duplicate Run: ICP4-C_130404A7

Calcium 92 70 130 201.0 1.0102 mg/L

Iron 89 70 130 200.030 1.51.81 mg/L

Magnesium 92 70 130 201.0 0.796.2 mg/L

Molybdenum 94 70 130 200.0059 0.61.91 mg/L

Potassium 87 70 130 201.0 1.789.0 mg/L

Sodium 89 70 130 201.0 0.893.7 mg/L

Uranium 88 70 130 200.61 1.68.95 mg/L

Sample ID: C13040135-012BMS2 04/04/13 18:26Sample Matrix Spike Run: ICP4-C_130404A7

Calcium 92 70 1301.0238 mg/L

Iron 93 70 1300.0301.89 mg/L

Magnesium 92 70 1301.0134 mg/L

Molybdenum 98 70 1300.00592.02 mg/L

Potassium 94 70 1301.0102 mg/L

Sodium 91 70 1301.0185 mg/L

Uranium 90 70 1300.619.14 mg/L

Sample ID: C13040135-012BMSD 04/04/13 18:29Sample Matrix Spike Duplicate Run: ICP4-C_130404A7

Calcium 88 70 130 201.0 1.6234 mg/L

Iron 91 70 130 200.030 1.51.87 mg/L

Magnesium 91 70 130 201.0 1.0133 mg/L

Molybdenum 97 70 130 200.0059 1.31.99 mg/L

Potassium 92 70 130 201.0 1.3100 mg/L

Sodium 88 70 130 201.0 1.4182 mg/L

Uranium 87 70 130 200.61 2.98.88 mg/L

Sample ID: C13040135-021BMS2 04/04/13 19:25Sample Matrix Spike Run: ICP4-C_130404A7

Calcium 90 70 1301.0935 mg/L

Iron 93 70 1300.0309.48 mg/L

Magnesium 94 70 1301.0680 mg/L

Molybdenum 93 70 1300.03014.1 mg/L

Potassium 92 70 1301.0486 mg/L

Sodium 80 70 1302.12070 mg/L

Uranium 91 70 1303.172.1 mg/L

Sample ID: C13040135-021BMSD 04/04/13 19:28Sample Matrix Spike Duplicate Run: ICP4-C_130404A7

Calcium 89 70 130 201.0 0.6929 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040135

QA/QC Summary Report

04/12/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 04/26/13

Count

Prepared by Casper, WY Branch

Method: E200.7 Batch: R172148

Sample ID: C13040135-021BMSD 04/04/13 19:28Sample Matrix Spike Duplicate Run: ICP4-C_130404A7

Iron 92 70 130 200.030 0.59.43 mg/L

Magnesium 93 70 130 201.0 0.3678 mg/L

Molybdenum 93 70 130 200.030 0.314.1 mg/L

Potassium 91 70 130 201.0 0.9481 mg/L

Sodium 77 70 130 202.1 0.82050 mg/L

Uranium 89 70 130 203.1 1.571.0 mg/L

Method: E200.7 Analytical Run: ICP4-C_130405C

Sample ID: ICV 04/05/13 13:03Initial Calibration Verification Standard

Sodium 98 95 1050.5049.2 mg/L

Sample ID: ICSA 04/05/13 13:17Interference Check Sample A

Sodium 0.50-0.0255 mg/L

Sample ID: ICSAB 04/05/13 13:21Interference Check Sample AB

Sodium 0.50-0.117 mg/L

Method: E200.7 Batch: R172205

Sample ID: LFB-130405A 04/05/13 13:39Laboratory Fortified Blank Run: ICP4-C_130405C

Sodium 91 85 1150.5045.8 mg/L

Sample ID: MB-130405A 04/05/13 13:43Method Blank Run: ICP4-C_130405C

Sodium 0.20.2 mg/L

Sample ID: C13040135-003BMS2 04/05/13 18:27Sample Matrix Spike Run: ICP4-C_130405C

Sodium 103 70 1301.0109 mg/L

Sample ID: C13040135-003BMSD 04/05/13 18:30Sample Matrix Spike Duplicate Run: ICP4-C_130405C

Sodium 104 70 130 201.0 1.0110 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040135

QA/QC Summary Report

04/12/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 04/26/13

Count

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP4-C_130410A

Sample ID: ICV 04/10/13 11:57Initial Calibration Verification Standard4

Calcium 101 95 1050.5050.5 mg/L

Magnesium 99 95 1050.5049.4 mg/L

Potassium 99 95 1050.5049.3 mg/L

Sodium 101 95 1050.5050.7 mg/L

Sample ID: ICSA 04/10/13 12:11Interference Check Sample A4

Calcium 89 80 1200.50443 mg/L

Magnesium 97 80 1200.50485 mg/L

Potassium 0.500.0149 mg/L

Sodium 0.500.372 mg/L

Sample ID: ICSAB 04/10/13 12:16Interference Check Sample AB4

Calcium 90 80 1200.50450 mg/L

Magnesium 98 80 1200.50489 mg/L

Potassium 0.500.00999 mg/L

Sodium 0.500.266 mg/L

Method: E200.7 Batch: R172340

Sample ID: MB-1304010A 04/10/13 12:34Method Blank Run: ICP4-C_130410A4

Calcium 0.02ND mg/L

Magnesium 0.010.04 mg/L

Potassium 0.04ND mg/L

Sodium 0.2ND mg/L

Sample ID: LFB-1304010A 04/10/13 12:38Laboratory Fortified Blank Run: ICP4-C_130410A4

Calcium 97 85 1150.5048.6 mg/L

Magnesium 95 85 1150.5047.5 mg/L

Potassium 96 85 1150.5047.8 mg/L

Sodium 96 85 1150.5048.1 mg/L

Sample ID: C13040322-001BMS2 04/10/13 12:52Sample Matrix Spike Run: ICP4-C_130410A4

Calcium 92 70 1301.0751 mg/L

Magnesium 93 70 1301.0532 mg/L

Potassium 94 70 1301.0483 mg/L

Sodium 93 70 1302.1521 mg/L

Sample ID: C13040322-001BMSD 04/10/13 12:56Sample Matrix Spike Duplicate Run: ICP4-C_130410A4

Calcium 90 70 130 201.0 0.9744 mg/L

Magnesium 93 70 130 201.0 0.3530 mg/L

Potassium 93 70 130 201.0 0.9479 mg/L

Sodium 93 70 130 202.1 0.5519 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040135

QA/QC Summary Report

04/12/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 04/26/13

Count

Prepared by Casper, WY Branch

Method: E200.8 Analytical Run: ICPMS4-C_130404A

Sample ID: ICV 04/04/13 13:07Initial Calibration Verification Standard6

Arsenic 100 90 1100.00100.0499 mg/L

Iron 99 90 1100.00100.991 mg/L

Molybdenum 97 90 1100.00100.0487 mg/L

Potassium 98 90 1100.00419.76 mg/L

Selenium 98 90 1100.00100.0490 mg/L

Uranium 97 90 1100.000300.0485 mg/L

Method: E200.8 Batch: R172153

Sample ID: LRB 04/04/13 13:41Method Blank Run: ICPMS4-C_130404A6

Arsenic 5E-05ND mg/L

Iron 0.0006ND mg/L

Molybdenum 3E-058E-05 mg/L

Potassium 0.0040.005 mg/L

Selenium 7E-05ND mg/L

Uranium 9E-061E-05 mg/L

Sample ID: LFB 04/04/13 13:46Laboratory Fortified Blank Run: ICPMS4-C_130404A6

Arsenic 102 85 1150.00100.0511 mg/L

Iron 99 85 1150.00101.23 mg/L

Molybdenum 100 85 1150.00100.0498 mg/L

Potassium 99 85 1150.004112.3 mg/L

Selenium 101 85 1150.00100.0505 mg/L

Uranium 103 85 1150.000300.0515 mg/L

Sample ID: C13040136-007BMS4 04/05/13 04:17Sample Matrix Spike Run: ICPMS4-C_130404A6

Arsenic 106 70 1300.00100.0550 mg/L

Iron 103 70 1300.0301.29 mg/L

Molybdenum 106 70 1300.00100.0547 mg/L

Potassium 96 70 1301.025.9 mg/L

Selenium 99 70 1300.00100.0636 mg/L

Uranium 70 1300.000300.431 mg/L A

Sample ID: C13040136-007BMSD 04/05/13 04:22Sample Matrix Spike Duplicate Run: ICPMS4-C_130404A6

Arsenic 110 70 130 200.0010 3.70.0570 mg/L

Iron 99 70 130 200.030 3.81.24 mg/L

Molybdenum 107 70 130 200.0010 0.50.0550 mg/L

Potassium 107 70 130 201.0 5.027.3 mg/L

Selenium 97 70 130 200.0010 2.00.0624 mg/L

Uranium 70 130 200.00030 1.00.427 mg/L A

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040135

QA/QC Summary Report

04/12/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 04/26/13

Count

Prepared by Casper, WY Branch

Method: E300.0 Analytical Run: IC2-C_130404A

Sample ID: ICV-040413 04/04/13 13:12Initial Calibration Verification Standard2

Chloride 101 90 1101.010.1 mg/L

Sulfate 101 90 1101.040.4 mg/L

Method: E300.0 Batch: R172171

Sample ID: ICB-040413 04/04/13 13:27Method Blank Run: IC2-C_130404A2

Chloride 0.03ND mg/L

Sulfate 0.070.09 mg/L

Sample ID: LFB-040413-01 04/04/13 13:43Laboratory Fortified Blank Run: IC2-C_130404A2

Chloride 107 90 1101.010.7 mg/L

Sulfate 106 90 1101.042.4 mg/L

Sample ID: C13040727-003AMS 04/05/13 01:32Sample Matrix Spike Run: IC2-C_130404A2

Chloride 110 90 110423650 mg/L

Sulfate 109 90 11017019600 mg/L

Sample ID: C13040727-003AMSD 04/05/13 01:48Sample Matrix Spike Duplicate Run: IC2-C_130404A2

Chloride 111 90 110 2042 0.33660 mg/L S

Sulfate 109 90 110 20170 0.019600 mg/L

Method: E300.0 Analytical Run: IC2-C_130409B

Sample ID: ICV-040913 04/09/13 13:24Initial Calibration Verification Standard2

Chloride 101 90 1101.010.1 mg/L

Sulfate 100 90 1101.039.8 mg/L

Method: E300.0 Batch: R172320

Sample ID: ICB-040913 04/09/13 15:50Method Blank Run: IC2-C_130409B2

Chloride 0.03ND mg/L

Sulfate 0.070.1 mg/L

Sample ID: LFB-040913-01 04/09/13 16:06Laboratory Fortified Blank Run: IC2-C_130409B2

Chloride 106 90 1101.010.6 mg/L

Sulfate 105 90 1101.042.1 mg/L

Sample ID: C13040302-001AMS 04/09/13 16:52Sample Matrix Spike Run: IC2-C_130409B2

Chloride 108 90 1101.046.0 mg/L

Sulfate 103 90 1101.7306 mg/L

Sample ID: C13040302-001AMSD 04/09/13 17:08Sample Matrix Spike Duplicate Run: IC2-C_130409B2

Chloride 107 90 110 201.0 0.645.8 mg/L

Sulfate 101 90 110 201.7 0.5305 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.

S - Spike recovery outside of advisory limits.
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Shipping container/cooler in good condition?

Custody seals intact on shipping container/cooler?

Custody seals intact on sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

� �

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Not Present

Not Present

Not Present

�

�

�

No VOA vials submitted

Not Applicable �

�

0.4°C  On Ice

4/3/2013Dorian Quis

NDA

dw

Date Received:

Received by:

Login completed by:

Carrier 
name:

BL2000\kmiller

4/4/2013

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:

Samples for 6321 were received at a Ph of 7.   2 mLs HNO3 were added to preserve to a Ph <2.   Samples for 
6322 were received at a Ph of 7.   2 mLs HNO3 were added to preserve to a Ph <2.

Temp Blank received? Yes No� � Not Applicable �

Workorder Receipt Checklist

Rio Algom Mining Corporation LLC C13040135

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as pH, Dissolved Oxygen and Residual 
Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, data units are typically noted as –dry. 
For agricultural and mining soil parameters/characteristics, all samples are dried and ground prior to sample analysis.

Standard Reporting Procedures
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ANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORT

Sample ID Client Sample ID Collect Date Receive Date Matrix Test

C13040264-001 6320 04/03/13 8:10 04/05/13 Groundwater Metals by ICP/ICPMS, Dissolved
Alkalinity
QA Calculations
Conductivity
E300.0 Anions
pH
Solids, Total Dissolved
Solids, Total Dissolved - Calculated

C13040264-002 6371 04/03/13 9:25 04/05/13 Groundwater Same As Above

C13040264-003 6372 04/03/13 9:30 04/05/13 Groundwater Same As Above

C13040264-004 6373 04/03/13 10:25 04/05/13 Groundwater Same As Above

C13040264-005 6374 04/03/13 10:30 04/05/13 Groundwater Same As Above

C13040264-006 6377 04/03/13 12:05 04/05/13 Groundwater Same As Above

C13040264-007 6378 04/03/13 12:50 04/05/13 Groundwater Same As Above

C13040264-008 6379 04/03/13 14:20 04/05/13 Groundwater Same As Above

C13040264-009 6380 04/04/13 6:50 04/05/13 Groundwater Same As Above

C13040264-010 6391 04/04/13 7:40 04/05/13 Groundwater Same As Above

C13040264-011 6392 04/04/13 8:05 04/05/13 Groundwater Same As Above

C13040264-012 6393 04/04/13 8:45 04/05/13 Groundwater Same As Above

C13040264-013 6394 04/04/13 9:25 04/05/13 Groundwater Same As Above

C13040264-014 6395 04/04/13 10:25 04/05/13 Groundwater Same As Above

C13040264-015 6396 04/04/13 10:30 04/05/13 Groundwater Same As Above

C13040264-016 6397 04/04/13 11:00 04/05/13 Groundwater Same As Above

C13040264-017 6399 04/04/13 12:10 04/05/13 Groundwater Same As Above

C13040264-018 6401 04/04/13 12:50 04/05/13 Groundwater Same As Above

C13040264-019 6403 04/04/13 13:00 04/05/13 Groundwater Same As Above

C13040264-020 6336 04/03/13 8:10 04/05/13 Groundwater Same As Above

C13040264-021 6337 04/03/13 8:40 04/05/13 Groundwater Same As Above

C13040264-022 6338 04/03/13 9:25 04/05/13 Groundwater Same As Above

C13040264-023 6339 04/03/13 9:50 04/05/13 Groundwater Same As Above

C13040264-024 6340 04/03/13 10:35 04/05/13 Groundwater Same As Above

Rio Algom Mining Corporation LLC

Project Name: Lisbon, UT Facility

Workorder No.: C13040264

Hwy 605 and 509

Grants, NM  87020

May 17, 2013

C3636 - GroundwaterQuote ID:

Energy Laboratories, Inc. Casper WY received the following 43 samples for Rio Algom Mining Corporation LLC on 4/5/2013 for 
analysis.
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ANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORT

The results as reported relate only to the item(s) submitted for testing. The analyses presented in this report were 
performed at Energy Laboratories, Inc., 2393 Salt Creek Hwy., Casper, WY 82601, unless otherwise noted.  
Radiochemistry analyses were performed at Energy Laboratories, Inc., 2325 Kerzell Lane, Casper, WY 82601, 
unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory Analytical 
Report, the QA/QC Summary Report, or the Case Narrative. 

If you have any questions regarding these test results, please call.

Report Approved By:

C13040264-025 6341 04/03/13 10:40 04/05/13 Groundwater Same As Above

C13040264-026 6342 04/03/13 11:35 04/05/13 Groundwater Same As Above

C13040264-027 6343 04/03/13 12:00 04/05/13 Groundwater Same As Above

C13040264-028 6344 04/03/13 12:35 04/05/13 Groundwater Same As Above

C13040264-029 6345 04/03/13 13:20 04/05/13 Groundwater Same As Above

C13040264-030 6346 04/03/13 14:25 04/05/13 Groundwater Same As Above

C13040264-031 6347 04/03/13 15:05 04/05/13 Groundwater Same As Above

C13040264-032 6348 04/04/13 6:50 04/05/13 Groundwater Same As Above

C13040264-033 6349 04/04/13 7:00 04/05/13 Groundwater Same As Above

C13040264-034 6350 04/04/13 7:30 04/05/13 Groundwater Same As Above

C13040264-035 6351 04/04/13 8:10 04/05/13 Groundwater Same As Above

C13040264-036 6352 04/04/13 8:40 04/05/13 Groundwater Same As Above

C13040264-037 6353 04/04/13 9:15 04/05/13 Groundwater Same As Above

C13040264-038 6354 04/04/13 10:15 04/05/13 Groundwater Same As Above

C13040264-039 6355 04/04/13 11:00 04/05/13 Groundwater Same As Above

C13040264-040 6356 04/04/13 11:25 04/05/13 Groundwater Same As Above

C13040264-041 6357 04/04/13 11:30 04/05/13 Groundwater Same As Above

C13040264-042 6358 04/04/13 12:15 04/05/13 Groundwater Same As Above

C13040264-043 6359 04/04/13 12:40 04/05/13 Groundwater Same As Above
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Project: Lisbon, UT Facility

CLIENT: Rio Algom Mining Corporation LLC

Sample Delivery Group: C13040264 CASE NARRATIVE

04/19/13Report Date:

Revised Date: 05/17/13

REVISED/SUPPLEMENTAL REPORT
The attached analytical report has been revised from a previously submitted report due to the request by Leilani Bew on 

May 9, 2013 to correct the sample date to 4/3/13 on samples -026 through -029  The report has been revised and replaces 
any previously issued report in its entirety.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040264-001

Client Sample ID 6320

Collection Date: 04/03/13 08:10

Matrix: Groundwater

Report Date: 04/19/13

DateReceived: 04/05/13

Revised Date: 05/17/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/11/13 08:24 / jba5mg/L180Carbonate as CO3 A2320 B

04/11/13 08:24 / jba5mg/L4510Bicarbonate as HCO3 A2320 B

04/10/13 13:29 / sf1mg/L62Calcium E200.7

D 04/09/13 03:38 / wc20mg/L1250Chloride E300.0

04/10/13 13:29 / sf1mg/L66Magnesium E200.7

04/10/13 13:29 / sf1mg/L9Potassium E200.7

D 04/10/13 13:29 / sf4mg/L5110Sodium E200.7

D 04/09/13 03:38 / wc80mg/L6100Sulfate E300.0

PHYSICAL PROPERTIES

04/08/13 10:51 / ab1umhos/cm18800Conductivity @ 25 C A2510 B

H 04/08/13 10:51 / ab0.01s.u.8.37pH A4500-H B

04/09/13 12:33 / jz200mg/L15100Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/08/13 22:32 / clm0.001mg/L0.021Arsenic E200.8

D 04/10/13 13:29 / sf0.04mg/L0.60Iron E200.7

04/08/13 22:32 / clm0.01mg/L21.6Molybdenum E200.8

D 04/08/13 22:32 / clm0.003mg/L0.078Selenium E200.8

D 04/08/13 22:32 / clm0.001mg/L139Uranium E200.8

DATA QUALITY

04/12/13 06:55 / kbh%-2.39A/C Balance (± 5) A1030 E

04/12/13 06:55 / kbhmeq/L242Anions A1030 E

04/12/13 06:55 / kbhmeq/L231Cations A1030 E

04/12/13 06:55 / kbhmg/L15000Solids, Total Dissolved Calculated A1030 E

04/12/13 06:55 / kbh1.01TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040264-002

Client Sample ID 6371

Collection Date: 04/03/13 09:25

Matrix: Groundwater

Report Date: 04/19/13

DateReceived: 04/05/13

Revised Date: 05/17/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/11/13 08:41 / jba5mg/L120Carbonate as CO3 A2320 B

04/11/13 08:41 / jba5mg/L4940Bicarbonate as HCO3 A2320 B

04/10/13 13:33 / sf1mg/L59Calcium E200.7

D 04/09/13 03:56 / wc20mg/L1260Chloride E300.0

04/10/13 13:33 / sf1mg/L65Magnesium E200.7

04/10/13 13:33 / sf1mg/L9Potassium E200.7

D 04/10/13 13:33 / sf4mg/L5030Sodium E200.7

D 04/09/13 03:56 / wc80mg/L6160Sulfate E300.0

PHYSICAL PROPERTIES

04/08/13 10:53 / ab1umhos/cm18900Conductivity @ 25 C A2510 B

H 04/08/13 10:53 / ab0.01s.u.8.41pH A4500-H B

04/09/13 12:33 / jz200mg/L14900Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/08/13 22:35 / clm0.001mg/L0.046Arsenic E200.8

D 04/10/13 13:33 / sf0.04mg/L0.81Iron E200.7

04/08/13 22:35 / clm0.01mg/L21.5Molybdenum E200.8

D 04/08/13 22:35 / clm0.003mg/L0.093Selenium E200.8

D 04/08/13 22:35 / clm0.001mg/L143Uranium E200.8

DATA QUALITY

04/12/13 06:55 / kbh%-4.49A/C Balance (± 5) A1030 E

04/12/13 06:55 / kbhmeq/L249Anions A1030 E

04/12/13 06:55 / kbhmeq/L227Cations A1030 E

04/12/13 06:55 / kbhmg/L15000Solids, Total Dissolved Calculated A1030 E

04/12/13 06:55 / kbh0.990TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040264-003

Client Sample ID 6372

Collection Date: 04/03/13 09:30

Matrix: Groundwater

Report Date: 04/19/13

DateReceived: 04/05/13

Revised Date: 05/17/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/11/13 09:07 / jba5mg/L480Carbonate as CO3 A2320 B

04/11/13 09:07 / jba5mg/L3960Bicarbonate as HCO3 A2320 B

04/10/13 13:40 / sf1mg/L58Calcium E200.7

D 04/09/13 05:05 / wc40mg/L1240Chloride E300.0

04/10/13 13:40 / sf1mg/L65Magnesium E200.7

04/10/13 13:40 / sf1mg/L8Potassium E200.7

D 04/10/13 13:40 / sf4mg/L4960Sodium E200.7

D 04/09/13 05:05 / wc200mg/L5980Sulfate E300.0

PHYSICAL PROPERTIES

04/08/13 10:56 / ab1umhos/cm18800Conductivity @ 25 C A2510 B

H 04/08/13 10:56 / ab0.01s.u.8.42pH A4500-H B

04/09/13 12:33 / jz200mg/L15300Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/08/13 22:38 / clm0.001mg/L0.042Arsenic E200.8

D 04/10/13 13:40 / sf0.04mg/L0.77Iron E200.7

04/08/13 22:38 / clm0.01mg/L21.0Molybdenum E200.8

D 04/08/13 22:38 / clm0.003mg/L0.100Selenium E200.8

D 04/08/13 22:38 / clm0.001mg/L140Uranium E200.8

DATA QUALITY

04/12/13 06:56 / kbh%-3.46A/C Balance (± 5) A1030 E

04/12/13 06:56 / kbhmeq/L240Anions A1030 E

04/12/13 06:56 / kbhmeq/L224Cations A1030 E

04/12/13 06:56 / kbhmg/L15000Solids, Total Dissolved Calculated A1030 E

04/12/13 06:56 / kbh1.04TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040264-004

Client Sample ID 6373

Collection Date: 04/03/13 10:25

Matrix: Groundwater

Report Date: 04/19/13

DateReceived: 04/05/13

Revised Date: 05/17/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/11/13 09:30 / jba5mg/L600Carbonate as CO3 A2320 B

04/11/13 09:30 / jba5mg/L3900Bicarbonate as HCO3 A2320 B

04/10/13 13:44 / sf1mg/L33Calcium E200.7

D 04/09/13 05:57 / wc20mg/L1250Chloride E300.0

04/10/13 13:44 / sf1mg/L54Magnesium E200.7

04/10/13 13:44 / sf1mg/L10Potassium E200.7

D 04/10/13 13:44 / sf4mg/L5100Sodium E200.7

D 04/09/13 05:57 / wc80mg/L6110Sulfate E300.0

PHYSICAL PROPERTIES

04/08/13 10:59 / ab1umhos/cm19100Conductivity @ 25 C A2510 B

H 04/08/13 10:59 / ab0.01s.u.8.63pH A4500-H B

04/09/13 12:33 / jz200mg/L15300Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/08/13 22:42 / clm0.001mg/L0.144Arsenic E200.8

D 04/10/13 13:44 / sf0.04mg/L0.58Iron E200.7

04/08/13 22:42 / clm0.01mg/L24.9Molybdenum E200.8

D 04/08/13 22:42 / clm0.003mg/L0.119Selenium E200.8

D 04/08/13 22:42 / clm0.001mg/L144Uranium E200.8

DATA QUALITY

04/12/13 06:56 / kbh%-4.01A/C Balance (± 5) A1030 E

04/12/13 06:56 / kbhmeq/L247Anions A1030 E

04/12/13 06:56 / kbhmeq/L228Cations A1030 E

04/12/13 06:56 / kbhmg/L15000Solids, Total Dissolved Calculated A1030 E

04/12/13 06:56 / kbh1.01TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040264-005

Client Sample ID 6374

Collection Date: 04/03/13 10:30

Matrix: Groundwater

Report Date: 04/19/13

DateReceived: 04/05/13

Revised Date: 05/17/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/08/13 15:56 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/13 15:56 / jba5mg/L69Bicarbonate as HCO3 A2320 B

04/10/13 13:48 / sf1mg/L11Calcium E200.7

04/09/13 06:15 / wc1mg/L2Chloride E300.0

04/10/13 13:48 / sf1mg/L4Magnesium E200.7

04/10/13 13:48 / sf1mg/L2Potassium E200.7

04/10/13 13:48 / sf1mg/L4Sodium E200.7

04/09/13 06:15 / wc1mg/LNDSulfate E300.0

PHYSICAL PROPERTIES

04/08/13 11:01 / ab1umhos/cm119Conductivity @ 25 C A2510 B

H 04/08/13 11:01 / ab0.01s.u.7.11pH A4500-H B

04/09/13 12:33 / jz10mg/L99Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/08/13 23:07 / clm0.001mg/LNDArsenic E200.8

04/10/13 13:48 / sf0.03mg/LNDIron E200.7

04/08/13 23:07 / clm0.01mg/L0.02Molybdenum E200.8

04/19/13 03:48 / cp0.001mg/LNDSelenium E200.8

D 04/08/13 23:07 / clm0.001mg/L0.003Uranium E200.8

DATA QUALITY

04/12/13 06:56 / kbh%-5.68A/C Balance (± 5) A1030 E

04/12/13 06:56 / kbhmeq/L1.21Anions A1030 E

04/12/13 06:56 / kbhmeq/L1.08Cations A1030 E

04/12/13 06:56 / kbhmg/L120Solids, Total Dissolved Calculated A1030 E

04/12/13 06:56 / kbh0.830TDS Balance (0.80 - 1.20) A1030 E

- The ion balance is not appropriate for samples having a conductivity less than 300 umhos/cm.

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040264-006

Client Sample ID 6377

Collection Date: 04/03/13 12:05

Matrix: Groundwater

Report Date: 04/19/13

DateReceived: 04/05/13

Revised Date: 05/17/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/08/13 16:04 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/13 16:04 / jba5mg/L245Bicarbonate as HCO3 A2320 B

04/10/13 13:52 / sf1mg/L33Calcium E200.7

04/09/13 06:32 / wc1mg/L68Chloride E300.0

04/10/13 13:52 / sf1mg/L7Magnesium E200.7

04/10/13 13:52 / sf1mg/L3Potassium E200.7

04/10/13 13:52 / sf1mg/L176Sodium E200.7

D 04/09/13 06:32 / wc4mg/L189Sulfate E300.0

PHYSICAL PROPERTIES

04/08/13 11:04 / ab1umhos/cm1040Conductivity @ 25 C A2510 B

H 04/08/13 11:04 / ab0.01s.u.8.20pH A4500-H B

04/09/13 12:33 / jz10mg/L624Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/08/13 23:10 / clm0.001mg/L0.046Arsenic E200.8

04/10/13 13:52 / sf0.03mg/LNDIron E200.7

04/08/13 23:10 / clm0.01mg/L0.01Molybdenum E200.8

04/08/13 23:10 / clm0.001mg/L0.005Selenium E200.8

04/09/13 21:06 / clm0.0003mg/L0.0099Uranium E200.8

DATA QUALITY

04/12/13 06:56 / kbh%-0.789A/C Balance (± 5) A1030 E

04/12/13 06:56 / kbhmeq/L10.1Anions A1030 E

04/12/13 06:56 / kbhmeq/L9.92Cations A1030 E

04/12/13 06:56 / kbhmg/L630Solids, Total Dissolved Calculated A1030 E

04/12/13 06:56 / kbh0.990TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040264-007

Client Sample ID 6378

Collection Date: 04/03/13 12:50

Matrix: Groundwater

Report Date: 04/19/13

DateReceived: 04/05/13

Revised Date: 05/17/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/08/13 16:13 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/13 16:13 / jba5mg/L262Bicarbonate as HCO3 A2320 B

04/10/13 14:21 / sf1mg/L32Calcium E200.7

04/09/13 06:50 / wc1mg/L68Chloride E300.0

04/10/13 14:21 / sf1mg/L7Magnesium E200.7

04/10/13 14:21 / sf1mg/L3Potassium E200.7

04/10/13 14:21 / sf1mg/L176Sodium E200.7

D 04/09/13 06:50 / wc4mg/L192Sulfate E300.0

PHYSICAL PROPERTIES

04/08/13 11:09 / ab1umhos/cm1060Conductivity @ 25 C A2510 B

H 04/08/13 11:09 / ab0.01s.u.8.20pH A4500-H B

04/09/13 12:33 / jz10mg/L635Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/08/13 23:14 / clm0.001mg/L0.045Arsenic E200.8

04/10/13 14:21 / sf0.03mg/LNDIron E200.7

04/08/13 23:14 / clm0.01mg/L0.04Molybdenum E200.8

04/09/13 21:19 / clm0.001mg/L0.007Selenium E200.8

D 04/08/13 23:14 / clm0.0005mg/L0.137Uranium E200.8

DATA QUALITY

04/12/13 06:56 / kbh%-2.65A/C Balance (± 5) A1030 E

04/12/13 06:56 / kbhmeq/L10.4Anions A1030 E

04/12/13 06:56 / kbhmeq/L9.87Cations A1030 E

04/12/13 06:56 / kbhmg/L640Solids, Total Dissolved Calculated A1030 E

04/12/13 06:56 / kbh0.990TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040264-008

Client Sample ID 6379

Collection Date: 04/03/13 14:20

Matrix: Groundwater

Report Date: 04/19/13

DateReceived: 04/05/13

Revised Date: 05/17/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/08/13 16:21 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/13 16:21 / jba5mg/L227Bicarbonate as HCO3 A2320 B

04/10/13 14:25 / sf1mg/L62Calcium E200.7

04/09/13 07:07 / wc1mg/L64Chloride E300.0

04/10/13 14:25 / sf1mg/L12Magnesium E200.7

04/10/13 14:25 / sf1mg/L3Potassium E200.7

04/10/13 14:25 / sf1mg/L120Sodium E200.7

D 04/09/13 07:07 / wc2mg/L186Sulfate E300.0

PHYSICAL PROPERTIES

04/08/13 11:12 / ab1umhos/cm954Conductivity @ 25 C A2510 B

H 04/08/13 11:12 / ab0.01s.u.7.78pH A4500-H B

04/09/13 12:33 / jz10mg/L594Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/08/13 23:17 / clm0.001mg/L0.028Arsenic E200.8

04/10/13 14:25 / sf0.03mg/LNDIron E200.7

04/08/13 23:17 / clm0.01mg/LNDMolybdenum E200.8

04/09/13 21:22 / clm0.001mg/L0.007Selenium E200.8

04/09/13 21:22 / clm0.0003mg/L0.0100Uranium E200.8

DATA QUALITY

04/12/13 06:56 / kbh%-0.539A/C Balance (± 5) A1030 E

04/12/13 06:56 / kbhmeq/L9.50Anions A1030 E

04/12/13 06:56 / kbhmeq/L9.40Cations A1030 E

04/12/13 06:56 / kbhmg/L580Solids, Total Dissolved Calculated A1030 E

04/12/13 06:56 / kbh1.02TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040264-009

Client Sample ID 6380

Collection Date: 04/04/13 06:50

Matrix: Groundwater

Report Date: 04/19/13

DateReceived: 04/05/13

Revised Date: 05/17/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/08/13 16:28 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/13 16:28 / jba5mg/L329Bicarbonate as HCO3 A2320 B

04/10/13 14:29 / sf1mg/L270Calcium E200.7

04/09/13 07:25 / wc1mg/L40Chloride E300.0

04/10/13 14:29 / sf1mg/L90Magnesium E200.7

04/10/13 14:29 / sf1mg/L2Potassium E200.7

04/10/13 14:29 / sf1mg/L48Sodium E200.7

D 04/09/13 07:25 / wc4mg/L832Sulfate E300.0

PHYSICAL PROPERTIES

04/08/13 11:15 / ab1umhos/cm1950Conductivity @ 25 C A2510 B

H 04/08/13 11:15 / ab0.01s.u.7.34pH A4500-H B

04/09/13 12:33 / jz20mg/L1590Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/08/13 23:20 / clm0.001mg/L0.002Arsenic E200.8

04/10/13 14:29 / sf0.03mg/LNDIron E200.7

04/08/13 23:20 / clm0.01mg/L0.02Molybdenum E200.8

04/09/13 21:25 / clm0.001mg/L0.004Selenium E200.8

04/09/13 21:25 / clm0.0003mg/L0.0163Uranium E200.8

DATA QUALITY

04/12/13 06:56 / kbh%-1.87A/C Balance (± 5) A1030 E

04/12/13 06:56 / kbhmeq/L23.9Anions A1030 E

04/12/13 06:56 / kbhmeq/L23.0Cations A1030 E

04/12/13 06:56 / kbhmg/L1500Solids, Total Dissolved Calculated A1030 E

04/12/13 06:56 / kbh1.08TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040264-010

Client Sample ID 6391

Collection Date: 04/04/13 07:40

Matrix: Groundwater

Report Date: 04/19/13

DateReceived: 04/05/13

Revised Date: 05/17/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/08/13 16:36 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/13 16:36 / jba5mg/L330Bicarbonate as HCO3 A2320 B

04/10/13 14:32 / sf1mg/L265Calcium E200.7

04/09/13 07:42 / wc1mg/L38Chloride E300.0

04/10/13 14:32 / sf1mg/L89Magnesium E200.7

04/10/13 14:32 / sf1mg/L2Potassium E200.7

04/10/13 14:32 / sf1mg/L48Sodium E200.7

D 04/09/13 07:42 / wc4mg/L796Sulfate E300.0

PHYSICAL PROPERTIES

04/08/13 11:17 / ab1umhos/cm1850Conductivity @ 25 C A2510 B

H 04/08/13 11:17 / ab0.01s.u.7.36pH A4500-H B

04/09/13 12:33 / jz20mg/L1580Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/08/13 23:23 / clm0.001mg/L0.002Arsenic E200.8

04/10/13 14:32 / sf0.03mg/LNDIron E200.7

04/08/13 23:23 / clm0.01mg/L0.02Molybdenum E200.8

04/09/13 21:29 / clm0.001mg/L0.004Selenium E200.8

04/09/13 21:29 / clm0.0003mg/L0.0173Uranium E200.8

DATA QUALITY

04/12/13 06:56 / kbh%-0.899A/C Balance (± 5) A1030 E

04/12/13 06:56 / kbhmeq/L23.1Anions A1030 E

04/12/13 06:56 / kbhmeq/L22.7Cations A1030 E

04/12/13 06:56 / kbhmg/L1400Solids, Total Dissolved Calculated A1030 E

04/12/13 06:56 / kbh1.10TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040264-011

Client Sample ID 6392

Collection Date: 04/04/13 08:05

Matrix: Groundwater

Report Date: 04/19/13

DateReceived: 04/05/13

Revised Date: 05/17/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/08/13 16:53 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/13 16:53 / jba5mg/L342Bicarbonate as HCO3 A2320 B

04/10/13 14:36 / sf1mg/L266Calcium E200.7

04/09/13 07:59 / wc1mg/L40Chloride E300.0

04/10/13 14:36 / sf1mg/L89Magnesium E200.7

04/10/13 14:36 / sf1mg/L2Potassium E200.7

04/10/13 14:36 / sf1mg/L47Sodium E200.7

D 04/09/13 07:59 / wc4mg/L825Sulfate E300.0

PHYSICAL PROPERTIES

04/08/13 11:20 / ab1umhos/cm1940Conductivity @ 25 C A2510 B

H 04/08/13 11:20 / ab0.01s.u.7.31pH A4500-H B

04/09/13 12:33 / jz20mg/L1580Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/09/13 21:45 / clm0.001mg/L0.002Arsenic E200.8

04/10/13 14:36 / sf0.03mg/LNDIron E200.7

04/09/13 21:45 / clm0.01mg/L0.01Molybdenum E200.8

04/09/13 21:45 / clm0.001mg/L0.004Selenium E200.8

04/09/13 21:45 / clm0.0003mg/L0.0160Uranium E200.8

DATA QUALITY

04/12/13 06:56 / kbh%-2.68A/C Balance (± 5) A1030 E

04/12/13 06:56 / kbhmeq/L23.9Anions A1030 E

04/12/13 06:56 / kbhmeq/L22.7Cations A1030 E

04/12/13 06:56 / kbhmg/L1500Solids, Total Dissolved Calculated A1030 E

04/12/13 06:56 / kbh1.08TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040264-012

Client Sample ID 6393

Collection Date: 04/04/13 08:45

Matrix: Groundwater

Report Date: 04/19/13

DateReceived: 04/05/13

Revised Date: 05/17/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/08/13 17:01 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/13 17:01 / jba5mg/L359Bicarbonate as HCO3 A2320 B

04/10/13 14:39 / sf1mg/L76Calcium E200.7

04/09/13 08:17 / wc1mg/L10Chloride E300.0

04/10/13 14:39 / sf1mg/L55Magnesium E200.7

04/10/13 14:39 / sf1mg/L3Potassium E200.7

04/10/13 14:39 / sf1mg/L10Sodium E200.7

D 04/09/13 08:17 / wc2mg/L150Sulfate E300.0

PHYSICAL PROPERTIES

04/08/13 11:23 / ab1umhos/cm839Conductivity @ 25 C A2510 B

H 04/08/13 11:23 / ab0.01s.u.7.53pH A4500-H B

04/09/13 12:33 / jz10mg/L508Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/09/13 21:58 / clm0.001mg/LNDArsenic E200.8

04/10/13 14:39 / sf0.03mg/LNDIron E200.7

04/09/13 21:58 / clm0.01mg/LNDMolybdenum E200.8

04/09/13 21:58 / clm0.001mg/L0.006Selenium E200.8

04/09/13 21:58 / clm0.0003mg/L0.0027Uranium E200.8

DATA QUALITY

04/12/13 06:57 / kbh%-2.43A/C Balance (± 5) A1030 E

04/12/13 06:57 / kbhmeq/L9.33Anions A1030 E

04/12/13 06:57 / kbhmeq/L8.88Cations A1030 E

04/12/13 06:57 / kbhmg/L500Solids, Total Dissolved Calculated A1030 E

04/12/13 06:57 / kbh1.02TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040264-013

Client Sample ID 6394

Collection Date: 04/04/13 09:25

Matrix: Groundwater

Report Date: 04/19/13

DateReceived: 04/05/13

Revised Date: 05/17/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/08/13 17:09 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/13 17:09 / jba5mg/L359Bicarbonate as HCO3 A2320 B

04/10/13 15:24 / sf1mg/L76Calcium E200.7

04/09/13 09:09 / wc1mg/L10Chloride E300.0

04/10/13 15:24 / sf1mg/L57Magnesium E200.7

04/10/13 15:24 / sf1mg/L3Potassium E200.7

04/10/13 15:24 / sf1mg/L11Sodium E200.7

D 04/09/13 09:09 / wc2mg/L149Sulfate E300.0

PHYSICAL PROPERTIES

04/08/13 11:25 / ab1umhos/cm843Conductivity @ 25 C A2510 B

H 04/08/13 11:25 / ab0.01s.u.7.50pH A4500-H B

04/09/13 12:33 / jz10mg/L511Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/09/13 22:01 / clm0.001mg/LNDArsenic E200.8

04/10/13 15:24 / sf0.03mg/LNDIron E200.7

04/09/13 22:01 / clm0.01mg/LNDMolybdenum E200.8

04/09/13 22:01 / clm0.001mg/L0.006Selenium E200.8

04/09/13 22:01 / clm0.0003mg/L0.0041Uranium E200.8

DATA QUALITY

04/12/13 06:57 / kbh%-1.58A/C Balance (± 5) A1030 E

04/12/13 06:57 / kbhmeq/L9.32Anions A1030 E

04/12/13 06:57 / kbhmeq/L9.03Cations A1030 E

04/12/13 06:57 / kbhmg/L500Solids, Total Dissolved Calculated A1030 E

04/12/13 06:57 / kbh1.02TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040264-014

Client Sample ID 6395

Collection Date: 04/04/13 10:25

Matrix: Groundwater

Report Date: 04/19/13

DateReceived: 04/05/13

Revised Date: 05/17/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/08/13 17:17 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/13 17:17 / jba5mg/L351Bicarbonate as HCO3 A2320 B

04/10/13 15:28 / sf1mg/L73Calcium E200.7

04/09/13 10:01 / wc1mg/L10Chloride E300.0

04/10/13 15:28 / sf1mg/L55Magnesium E200.7

04/10/13 15:28 / sf1mg/L3Potassium E200.7

04/10/13 15:28 / sf1mg/L11Sodium E200.7

D 04/09/13 10:01 / wc2mg/L146Sulfate E300.0

PHYSICAL PROPERTIES

04/08/13 11:28 / ab1umhos/cm826Conductivity @ 25 C A2510 B

H 04/08/13 11:28 / ab0.01s.u.7.52pH A4500-H B

04/09/13 12:34 / jz10mg/L507Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/09/13 22:04 / clm0.001mg/LNDArsenic E200.8

04/10/13 15:28 / sf0.03mg/LNDIron E200.7

04/09/13 22:04 / clm0.01mg/LNDMolybdenum E200.8

04/09/13 22:04 / clm0.001mg/L0.006Selenium E200.8

04/09/13 22:04 / clm0.0003mg/L0.0029Uranium E200.8

DATA QUALITY

04/12/13 06:57 / kbh%-1.89A/C Balance (± 5) A1030 E

04/12/13 06:57 / kbhmeq/L9.10Anions A1030 E

04/12/13 06:57 / kbhmeq/L8.76Cations A1030 E

04/12/13 06:57 / kbhmg/L490Solids, Total Dissolved Calculated A1030 E

04/12/13 06:57 / kbh1.04TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040264-015

Client Sample ID 6396

Collection Date: 04/04/13 10:30

Matrix: Groundwater

Report Date: 04/19/13

DateReceived: 04/05/13

Revised Date: 05/17/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/08/13 17:26 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/13 17:26 / jba5mg/L363Bicarbonate as HCO3 A2320 B

04/10/13 15:31 / sf1mg/L75Calcium E200.7

04/09/13 10:19 / wc1mg/L10Chloride E300.0

04/10/13 15:31 / sf1mg/L56Magnesium E200.7

04/10/13 15:31 / sf1mg/L3Potassium E200.7

04/10/13 15:31 / sf1mg/L12Sodium E200.7

D 04/09/13 10:19 / wc2mg/L149Sulfate E300.0

PHYSICAL PROPERTIES

04/08/13 11:31 / ab1umhos/cm827Conductivity @ 25 C A2510 B

H 04/08/13 11:31 / ab0.01s.u.7.49pH A4500-H B

04/09/13 12:34 / jz10mg/L502Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/09/13 22:07 / clm0.001mg/LNDArsenic E200.8

04/10/13 15:31 / sf0.03mg/LNDIron E200.7

04/09/13 22:07 / clm0.01mg/LNDMolybdenum E200.8

04/09/13 22:07 / clm0.001mg/L0.006Selenium E200.8

04/09/13 22:07 / clm0.0003mg/L0.0028Uranium E200.8

DATA QUALITY

04/12/13 06:57 / kbh%-2.42A/C Balance (± 5) A1030 E

04/12/13 06:57 / kbhmeq/L9.36Anions A1030 E

04/12/13 06:57 / kbhmeq/L8.92Cations A1030 E

04/12/13 06:57 / kbhmg/L500Solids, Total Dissolved Calculated A1030 E

04/12/13 06:57 / kbh1.00TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040264-016

Client Sample ID 6397

Collection Date: 04/04/13 11:00

Matrix: Groundwater

Report Date: 04/19/13

DateReceived: 04/05/13

Revised Date: 05/17/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/08/13 17:41 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/13 17:41 / jba5mg/L2960Bicarbonate as HCO3 A2320 B

04/10/13 15:46 / sf1mg/L420Calcium E200.7

D 04/09/13 10:36 / wc20mg/L1080Chloride E300.0

04/10/13 15:46 / sf1mg/L150Magnesium E200.7

04/10/13 15:46 / sf1mg/L11Potassium E200.7

D 04/10/13 15:46 / sf4mg/L4100Sodium E200.7

D 04/09/13 10:36 / wc80mg/L6720Sulfate E300.0

PHYSICAL PROPERTIES

04/08/13 11:33 / ab1umhos/cm17000Conductivity @ 25 C A2510 B

H 04/08/13 11:33 / ab0.01s.u.7.33pH A4500-H B

04/09/13 12:34 / jz100mg/L14000Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/09/13 22:11 / clm0.001mg/L0.007Arsenic E200.8

04/11/13 19:43 / sf0.03mg/LNDIron E200.7

04/09/13 22:11 / clm0.01mg/L29.7Molybdenum E200.8

D 04/09/13 22:11 / clm0.003mg/L0.072Selenium E200.8

D 04/09/13 22:11 / clm0.001mg/L77.2Uranium E200.8

DATA QUALITY

04/12/13 06:57 / kbh%-2.14A/C Balance (± 5) A1030 E

04/12/13 06:57 / kbhmeq/L221Anions A1030 E

04/12/13 06:57 / kbhmeq/L212Cations A1030 E

04/12/13 06:57 / kbhmg/L14000Solids, Total Dissolved Calculated A1030 E

04/12/13 06:57 / kbh0.990TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040264-017

Client Sample ID 6399

Collection Date: 04/04/13 12:10

Matrix: Groundwater

Report Date: 04/19/13

DateReceived: 04/05/13

Revised Date: 05/17/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/08/13 17:56 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/13 17:56 / jba5mg/L2930Bicarbonate as HCO3 A2320 B

04/10/13 15:50 / sf1mg/L420Calcium E200.7

D 04/09/13 10:53 / wc20mg/L1080Chloride E300.0

04/10/13 15:50 / sf1mg/L152Magnesium E200.7

04/10/13 15:50 / sf1mg/L12Potassium E200.7

D 04/10/13 15:50 / sf4mg/L4120Sodium E200.7

D 04/09/13 10:53 / wc80mg/L6700Sulfate E300.0

PHYSICAL PROPERTIES

04/08/13 12:15 / ab1umhos/cm17000Conductivity @ 25 C A2510 B

H 04/08/13 12:15 / ab0.01s.u.7.33pH A4500-H B

04/09/13 12:34 / jz100mg/L13700Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/09/13 22:27 / clm0.001mg/L0.009Arsenic E200.8

04/11/13 19:47 / sf0.03mg/L0.11Iron E200.7

04/09/13 22:27 / clm0.01mg/L27.7Molybdenum E200.8

D 04/09/13 22:27 / clm0.003mg/L0.074Selenium E200.8

D 04/09/13 22:27 / clm0.001mg/L74.0Uranium E200.8

DATA QUALITY

04/12/13 06:57 / kbh%-1.74A/C Balance (± 5) A1030 E

04/12/13 06:57 / kbhmeq/L220Anions A1030 E

04/12/13 06:57 / kbhmeq/L213Cations A1030 E

04/12/13 06:57 / kbhmg/L14000Solids, Total Dissolved Calculated A1030 E

04/12/13 06:57 / kbh0.970TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040264-018

Client Sample ID 6401

Collection Date: 04/04/13 12:50

Matrix: Groundwater

Report Date: 04/19/13

DateReceived: 04/05/13

Revised Date: 05/17/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/08/13 18:11 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/13 18:11 / jba5mg/L2920Bicarbonate as HCO3 A2320 B

04/10/13 15:54 / sf1mg/L408Calcium E200.7

D 04/09/13 11:11 / wc20mg/L1090Chloride E300.0

04/10/13 15:54 / sf1mg/L149Magnesium E200.7

04/10/13 15:54 / sf1mg/L11Potassium E200.7

D 04/10/13 15:54 / sf4mg/L3980Sodium E200.7

D 04/09/13 11:11 / wc80mg/L6760Sulfate E300.0

PHYSICAL PROPERTIES

04/08/13 12:17 / ab1umhos/cm16900Conductivity @ 25 C A2510 B

H 04/08/13 12:17 / ab0.01s.u.7.25pH A4500-H B

04/09/13 12:34 / jz100mg/L13800Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/09/13 22:30 / clm0.001mg/L0.009Arsenic E200.8

04/11/13 19:55 / sf0.03mg/LNDIron E200.7

04/09/13 22:30 / clm0.01mg/L28.2Molybdenum E200.8

D 04/09/13 22:30 / clm0.003mg/L0.075Selenium E200.8

D 04/09/13 22:30 / clm0.001mg/L74.8Uranium E200.8

DATA QUALITY

04/12/13 06:57 / kbh%-3.65A/C Balance (± 5) A1030 E

04/12/13 06:57 / kbhmeq/L222Anions A1030 E

04/12/13 06:57 / kbhmeq/L206Cations A1030 E

04/12/13 06:57 / kbhmg/L14000Solids, Total Dissolved Calculated A1030 E

04/12/13 06:57 / kbh0.990TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040264-019

Client Sample ID 6403

Collection Date: 04/04/13 13:00

Matrix: Groundwater

Report Date: 04/19/13

DateReceived: 04/05/13

Revised Date: 05/17/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/08/13 18:18 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/13 18:18 / jba5mg/L32Bicarbonate as HCO3 A2320 B

04/10/13 16:12 / sf1mg/L9Calcium E200.7

04/09/13 11:28 / wc1mg/L4Chloride E300.0

04/10/13 16:12 / sf1mg/L3Magnesium E200.7

04/10/13 16:12 / sf1mg/LNDPotassium E200.7

04/10/13 16:12 / sf1mg/L3Sodium E200.7

04/09/13 11:28 / wc1mg/L11Sulfate E300.0

PHYSICAL PROPERTIES

04/08/13 12:20 / ab1umhos/cm99Conductivity @ 25 C A2510 B

H 04/08/13 12:20 / ab0.01s.u.7.38pH A4500-H B

04/09/13 12:34 / jz10mg/L57Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/09/13 22:33 / clm0.001mg/LNDArsenic E200.8

04/10/13 16:12 / sf0.03mg/LNDIron E200.7

04/09/13 22:33 / clm0.01mg/LNDMolybdenum E200.8

04/09/13 22:33 / clm0.001mg/LNDSelenium E200.8

04/09/13 22:33 / clm0.0003mg/L0.0012Uranium E200.8

DATA QUALITY

04/12/13 06:57 / kbh%-6.90A/C Balance (± 5) A1030 E

04/12/13 06:57 / kbhmeq/L0.916Anions A1030 E

04/12/13 06:57 / kbhmeq/L0.798Cations A1030 E

04/12/13 06:57 / kbhmg/L55Solids, Total Dissolved Calculated A1030 E

04/12/13 06:57 / kbh1.04TDS Balance (0.80 - 1.20) A1030 E

- The ion balance is not appropriate for samples having a conductivity less than 300 umhos/cm.

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040264-020

Client Sample ID 6336

Collection Date: 04/03/13 08:10

Matrix: Groundwater

Report Date: 04/19/13

DateReceived: 04/05/13

Revised Date: 05/17/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/08/13 18:47 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/13 18:47 / jba5mg/L395Bicarbonate as HCO3 A2320 B

04/10/13 16:16 / sf1mg/L96Calcium E200.7

04/09/13 11:46 / wc1mg/L20Chloride E300.0

04/10/13 16:16 / sf1mg/L62Magnesium E200.7

04/10/13 16:16 / sf1mg/L4Potassium E200.7

04/10/13 16:16 / sf1mg/L29Sodium E200.7

D 04/09/13 11:46 / wc4mg/L230Sulfate E300.0

PHYSICAL PROPERTIES

04/08/13 12:23 / ab1umhos/cm1070Conductivity @ 25 C A2510 B

H 04/08/13 12:23 / ab0.01s.u.7.36pH A4500-H B

04/09/13 12:34 / jz10mg/L691Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/09/13 22:36 / clm0.001mg/L0.004Arsenic E200.8

04/10/13 16:16 / sf0.03mg/LNDIron E200.7

04/09/13 22:36 / clm0.01mg/LNDMolybdenum E200.8

04/09/13 22:36 / clm0.001mg/L0.011Selenium E200.8

04/09/13 22:36 / clm0.0003mg/L0.0247Uranium E200.8

DATA QUALITY

04/12/13 06:57 / kbh%-3.00A/C Balance (± 5) A1030 E

04/12/13 06:57 / kbhmeq/L11.9Anions A1030 E

04/12/13 06:57 / kbhmeq/L11.2Cations A1030 E

04/12/13 06:57 / kbhmg/L660Solids, Total Dissolved Calculated A1030 E

04/12/13 06:57 / kbh1.04TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040264-021

Client Sample ID 6337

Collection Date: 04/03/13 08:40

Matrix: Groundwater

Report Date: 04/19/13

DateReceived: 04/05/13

Revised Date: 05/17/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/08/13 19:04 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/13 19:04 / jba5mg/L394Bicarbonate as HCO3 A2320 B

04/10/13 16:19 / sf1mg/L105Calcium E200.7

04/09/13 12:03 / wc1mg/L20Chloride E300.0

04/10/13 16:19 / sf1mg/L58Magnesium E200.7

04/10/13 16:19 / sf1mg/L4Potassium E200.7

04/10/13 16:19 / sf1mg/L29Sodium E200.7

D 04/09/13 12:03 / wc4mg/L240Sulfate E300.0

PHYSICAL PROPERTIES

04/08/13 12:25 / ab1umhos/cm1070Conductivity @ 25 C A2510 B

H 04/08/13 12:25 / ab0.01s.u.7.41pH A4500-H B

04/09/13 12:34 / jz10mg/L711Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/11/13 16:50 / clm0.001mg/L0.002Arsenic E200.8

04/10/13 16:19 / sf0.03mg/L0.03Iron E200.7

04/10/13 16:19 / sf0.01mg/L0.02Molybdenum E200.7

04/11/13 16:50 / clm0.001mg/L0.010Selenium E200.8

04/11/13 16:50 / clm0.0003mg/L0.0256Uranium E200.8

DATA QUALITY

04/12/13 06:58 / kbh%-3.25A/C Balance (± 5) A1030 E

04/12/13 06:58 / kbhmeq/L12.1Anions A1030 E

04/12/13 06:58 / kbhmeq/L11.4Cations A1030 E

04/12/13 06:58 / kbhmg/L670Solids, Total Dissolved Calculated A1030 E

04/12/13 06:58 / kbh1.05TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040264-022

Client Sample ID 6338

Collection Date: 04/03/13 09:25

Matrix: Groundwater

Report Date: 04/19/13

DateReceived: 04/05/13

Revised Date: 05/17/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/08/13 19:21 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/13 19:21 / jba5mg/L384Bicarbonate as HCO3 A2320 B

04/10/13 16:23 / sf1mg/L105Calcium E200.7

04/09/13 12:20 / wc1mg/L20Chloride E300.0

04/10/13 16:23 / sf1mg/L53Magnesium E200.7

04/10/13 16:23 / sf1mg/L4Potassium E200.7

04/10/13 16:23 / sf1mg/L28Sodium E200.7

D 04/09/13 12:20 / wc4mg/L234Sulfate E300.0

PHYSICAL PROPERTIES

04/08/13 12:28 / ab1umhos/cm1060Conductivity @ 25 C A2510 B

H 04/08/13 12:28 / ab0.01s.u.7.42pH A4500-H B

04/09/13 12:34 / jz10mg/L698Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/11/13 17:02 / clm0.001mg/L0.003Arsenic E200.8

04/10/13 16:23 / sf0.03mg/L0.31Iron E200.7

04/10/13 16:23 / sf0.01mg/L0.01Molybdenum E200.7

04/11/13 17:02 / clm0.001mg/L0.008Selenium E200.8

04/11/13 17:02 / clm0.0003mg/L0.0238Uranium E200.8

DATA QUALITY

04/12/13 06:58 / kbh%-4.17A/C Balance (± 5) A1030 E

04/12/13 06:58 / kbhmeq/L11.8Anions A1030 E

04/12/13 06:58 / kbhmeq/L10.9Cations A1030 E

04/12/13 06:58 / kbhmg/L650Solids, Total Dissolved Calculated A1030 E

04/12/13 06:58 / kbh1.07TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040264-023

Client Sample ID 6339

Collection Date: 04/03/13 09:50

Matrix: Groundwater

Report Date: 04/19/13

DateReceived: 04/05/13

Revised Date: 05/17/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/08/13 19:29 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/13 19:29 / jba5mg/L247Bicarbonate as HCO3 A2320 B

04/10/13 16:31 / sf1mg/L77Calcium E200.7

04/09/13 13:13 / wc1mg/L39Chloride E300.0

04/10/13 16:31 / sf1mg/L29Magnesium E200.7

04/10/13 16:31 / sf1mg/L4Potassium E200.7

04/10/13 16:31 / sf1mg/L56Sodium E200.7

D 04/09/13 13:13 / wc2mg/L164Sulfate E300.0

PHYSICAL PROPERTIES

04/08/13 12:31 / ab1umhos/cm836Conductivity @ 25 C A2510 B

H 04/08/13 12:31 / ab0.01s.u.7.53pH A4500-H B

04/09/13 12:34 / jz10mg/L524Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/11/13 17:06 / clm0.001mg/L0.030Arsenic E200.8

04/10/13 16:31 / sf0.03mg/LNDIron E200.7

04/10/13 16:31 / sf0.01mg/L0.02Molybdenum E200.7

04/11/13 17:06 / clm0.001mg/L0.010Selenium E200.8

04/11/13 17:06 / clm0.0003mg/L0.0115Uranium E200.8

DATA QUALITY

04/12/13 06:58 / kbh%0.778A/C Balance (± 5) A1030 E

04/12/13 06:58 / kbhmeq/L8.64Anions A1030 E

04/12/13 06:58 / kbhmeq/L8.77Cations A1030 E

04/12/13 06:58 / kbhmg/L510Solids, Total Dissolved Calculated A1030 E

04/12/13 06:58 / kbh1.03TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040264-024

Client Sample ID 6340

Collection Date: 04/03/13 10:35

Matrix: Groundwater

Report Date: 04/19/13

DateReceived: 04/05/13

Revised Date: 05/17/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/08/13 19:37 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/13 19:37 / jba5mg/L243Bicarbonate as HCO3 A2320 B

04/10/13 16:34 / sf1mg/L77Calcium E200.7

04/09/13 14:05 / wc1mg/L52Chloride E300.0

04/10/13 16:34 / sf1mg/L29Magnesium E200.7

04/10/13 16:34 / sf1mg/L4Potassium E200.7

04/10/13 16:34 / sf1mg/L56Sodium E200.7

D 04/09/13 14:05 / wc2mg/L173Sulfate E300.0

PHYSICAL PROPERTIES

04/08/13 12:33 / ab1umhos/cm918Conductivity @ 25 C A2510 B

H 04/08/13 12:33 / ab0.01s.u.7.46pH A4500-H B

04/09/13 12:34 / jz10mg/L580Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/11/13 17:09 / clm0.001mg/L0.029Arsenic E200.8

04/10/13 16:34 / sf0.03mg/LNDIron E200.7

04/10/13 16:34 / sf0.01mg/L0.02Molybdenum E200.7

04/11/13 17:09 / clm0.001mg/L0.010Selenium E200.8

04/11/13 17:09 / clm0.0003mg/L0.0111Uranium E200.8

DATA QUALITY

04/12/13 06:58 / kbh%-2.06A/C Balance (± 5) A1030 E

04/12/13 06:58 / kbhmeq/L9.15Anions A1030 E

04/12/13 06:58 / kbhmeq/L8.78Cations A1030 E

04/12/13 06:58 / kbhmg/L530Solids, Total Dissolved Calculated A1030 E

04/12/13 06:58 / kbh1.09TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040264-025

Client Sample ID 6341

Collection Date: 04/03/13 10:40

Matrix: Groundwater

Report Date: 04/19/13

DateReceived: 04/05/13

Revised Date: 05/17/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/08/13 19:45 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/13 19:45 / jba5mg/L255Bicarbonate as HCO3 A2320 B

04/10/13 17:00 / sf1mg/L75Calcium E200.7

04/09/13 14:22 / wc1mg/L53Chloride E300.0

04/10/13 17:00 / sf1mg/L28Magnesium E200.7

04/10/13 17:00 / sf1mg/L4Potassium E200.7

04/10/13 17:00 / sf1mg/L55Sodium E200.7

D 04/09/13 14:22 / wc2mg/L177Sulfate E300.0

PHYSICAL PROPERTIES

04/08/13 12:36 / ab1umhos/cm917Conductivity @ 25 C A2510 B

H 04/08/13 12:36 / ab0.01s.u.7.47pH A4500-H B

04/09/13 12:34 / jz10mg/L574Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/09/13 22:40 / clm0.001mg/L0.028Arsenic E200.8

04/10/13 17:00 / sf0.03mg/LNDIron E200.7

04/09/13 22:40 / clm0.01mg/L0.01Molybdenum E200.8

04/09/13 22:40 / clm0.001mg/L0.009Selenium E200.8

04/09/13 22:40 / clm0.0003mg/L0.0110Uranium E200.8

DATA QUALITY

04/12/13 06:58 / kbh%-4.78A/C Balance (± 5) A1030 E

04/12/13 06:58 / kbhmeq/L9.45Anions A1030 E

04/12/13 06:58 / kbhmeq/L8.59Cations A1030 E

04/12/13 06:58 / kbhmg/L540Solids, Total Dissolved Calculated A1030 E

04/12/13 06:58 / kbh1.07TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040264-026

Client Sample ID 6342

Collection Date: 04/03/13 11:35

Matrix: Groundwater

Report Date: 04/19/13

DateReceived: 04/05/13

Revised Date: 05/17/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/08/13 19:53 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/13 19:53 / jba5mg/L244Bicarbonate as HCO3 A2320 B

04/10/13 17:03 / sf1mg/L77Calcium E200.7

04/09/13 14:40 / wc1mg/L49Chloride E300.0

04/10/13 17:03 / sf1mg/L29Magnesium E200.7

04/10/13 17:03 / sf1mg/L4Potassium E200.7

04/10/13 17:03 / sf1mg/L52Sodium E200.7

D 04/09/13 14:40 / wc2mg/L173Sulfate E300.0

PHYSICAL PROPERTIES

04/08/13 12:39 / ab1umhos/cm895Conductivity @ 25 C A2510 B

H 04/08/13 12:39 / ab0.01s.u.7.50pH A4500-H B

04/09/13 12:34 / jz10mg/L563Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/09/13 22:52 / clm0.001mg/L0.027Arsenic E200.8

04/10/13 17:03 / sf0.03mg/LNDIron E200.7

04/09/13 22:52 / clm0.01mg/L0.01Molybdenum E200.8

04/09/13 22:52 / clm0.001mg/L0.009Selenium E200.8

04/09/13 22:52 / clm0.0003mg/L0.0106Uranium E200.8

DATA QUALITY

04/12/13 06:58 / kbh%-2.85A/C Balance (± 5) A1030 E

04/12/13 06:58 / kbhmeq/L9.10Anions A1030 E

04/12/13 06:58 / kbhmeq/L8.59Cations A1030 E

04/12/13 06:58 / kbhmg/L520Solids, Total Dissolved Calculated A1030 E

04/12/13 06:58 / kbh1.07TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040264-027

Client Sample ID 6343

Collection Date: 04/03/13 12:00

Matrix: Groundwater

Report Date: 04/19/13

DateReceived: 04/05/13

Revised Date: 05/17/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/08/13 20:01 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/13 20:01 / jba5mg/L244Bicarbonate as HCO3 A2320 B

04/15/13 18:15 / sf1mg/L115Calcium E200.7

04/15/13 16:27 / wc1mg/L101Chloride E300.0

04/15/13 18:15 / sf1mg/L30Magnesium E200.7

04/16/13 14:25 / sf1mg/L4Potassium E200.7

04/15/13 18:15 / sf1mg/L72Sodium E200.7

D 04/15/13 16:27 / wc4mg/L181Sulfate E300.0

PHYSICAL PROPERTIES

04/08/13 12:44 / ab1umhos/cm1180Conductivity @ 25 C A2510 B

H 04/08/13 12:44 / ab0.01s.u.7.43pH A4500-H B

04/09/13 12:34 / jz10mg/L743Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/09/13 23:08 / clm0.001mg/L0.008Arsenic E200.8

04/10/13 17:07 / sf0.03mg/LNDIron E200.7

04/09/13 23:08 / clm0.01mg/LNDMolybdenum E200.8

04/09/13 23:08 / clm0.001mg/L0.011Selenium E200.8

04/09/13 23:08 / clm0.0003mg/L0.0130Uranium E200.8

DATA QUALITY

04/18/13 14:45 / kbh%-1.05A/C Balance (± 5) A1030 E

04/18/13 14:45 / kbhmeq/L11.7Anions A1030 E

04/18/13 14:45 / kbhmeq/L11.5Cations A1030 E

04/18/13 14:45 / kbhmg/L710Solids, Total Dissolved Calculated A1030 E

04/18/13 14:45 / kbh1.05TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.

Page 30 of 67



LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040264-028

Client Sample ID 6344

Collection Date: 04/03/13 12:35

Matrix: Groundwater

Report Date: 04/19/13

DateReceived: 04/05/13

Revised Date: 05/17/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/08/13 20:09 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/13 20:09 / jba5mg/L248Bicarbonate as HCO3 A2320 B

04/10/13 17:11 / sf1mg/L156Calcium E200.7

04/09/13 15:15 / wc1mg/L156Chloride E300.0

04/10/13 17:11 / sf1mg/L42Magnesium E200.7

04/10/13 17:11 / sf1mg/L4Potassium E200.7

04/10/13 17:11 / sf1mg/L93Sodium E200.7

D 04/09/13 15:15 / wc4mg/L212Sulfate E300.0

PHYSICAL PROPERTIES

04/08/13 12:47 / ab1umhos/cm1660Conductivity @ 25 C A2510 B

H 04/08/13 12:47 / ab0.01s.u.7.46pH A4500-H B

04/09/13 12:34 / jz10mg/L1050Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/09/13 23:12 / clm0.001mg/L0.011Arsenic E200.8

04/10/13 17:11 / sf0.03mg/LNDIron E200.7

04/09/13 23:12 / clm0.01mg/L0.01Molybdenum E200.8

04/09/13 23:12 / clm0.001mg/L0.011Selenium E200.8

04/09/13 23:12 / clm0.0003mg/L0.0217Uranium E200.8

DATA QUALITY

04/12/13 06:58 / kbh%-3.02A/C Balance (± 5) A1030 E

04/12/13 06:58 / kbhmeq/L16.3Anions A1030 E

04/12/13 06:58 / kbhmeq/L15.4Cations A1030 E

04/12/13 06:58 / kbhmg/L1000Solids, Total Dissolved Calculated A1030 E

04/12/13 06:58 / kbh1.03TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040264-029

Client Sample ID 6345

Collection Date: 04/03/13 13:20

Matrix: Groundwater

Report Date: 04/19/13

DateReceived: 04/05/13

Revised Date: 05/17/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/08/13 20:16 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/13 20:16 / jba5mg/L238Bicarbonate as HCO3 A2320 B

04/10/13 17:18 / sf1mg/L109Calcium E200.7

04/09/13 15:32 / wc1mg/L87Chloride E300.0

04/10/13 17:18 / sf1mg/L29Magnesium E200.7

04/10/13 17:18 / sf1mg/L3Potassium E200.7

04/10/13 17:18 / sf1mg/L60Sodium E200.7

D 04/09/13 15:32 / wc4mg/L185Sulfate E300.0

PHYSICAL PROPERTIES

04/08/13 12:49 / ab1umhos/cm1130Conductivity @ 25 C A2510 B

H 04/08/13 12:49 / ab0.01s.u.7.48pH A4500-H B

04/09/13 12:34 / jz10mg/L718Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/09/13 23:15 / clm0.001mg/L0.019Arsenic E200.8

04/10/13 17:18 / sf0.03mg/LNDIron E200.7

04/09/13 23:15 / clm0.01mg/LNDMolybdenum E200.8

04/09/13 23:15 / clm0.001mg/L0.012Selenium E200.8

04/09/13 23:15 / clm0.0003mg/L0.0138Uranium E200.8

DATA QUALITY

04/12/13 06:58 / kbh%-3.67A/C Balance (± 5) A1030 E

04/12/13 06:58 / kbhmeq/L11.3Anions A1030 E

04/12/13 06:58 / kbhmeq/L10.5Cations A1030 E

04/12/13 06:58 / kbhmg/L680Solids, Total Dissolved Calculated A1030 E

04/12/13 06:58 / kbh1.06TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040264-030

Client Sample ID 6346

Collection Date: 04/03/13 14:25

Matrix: Groundwater

Report Date: 04/19/13

DateReceived: 04/05/13

Revised Date: 05/17/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/08/13 20:25 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/13 20:25 / jba5mg/L320Bicarbonate as HCO3 A2320 B

04/10/13 17:22 / sf1mg/L258Calcium E200.7

04/09/13 15:49 / wc1mg/L12Chloride E300.0

04/10/13 17:22 / sf1mg/L81Magnesium E200.7

04/10/13 17:22 / sf1mg/L3Potassium E200.7

04/10/13 17:22 / sf1mg/L17Sodium E200.7

D 04/09/13 15:49 / wc4mg/L803Sulfate E300.0

PHYSICAL PROPERTIES

04/08/13 12:52 / ab1umhos/cm1790Conductivity @ 25 C A2510 B

H 04/08/13 12:52 / ab0.01s.u.7.16pH A4500-H B

04/09/13 12:34 / jz10mg/L1470Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/09/13 23:18 / clm0.001mg/LNDArsenic E200.8

04/10/13 17:22 / sf0.03mg/LNDIron E200.7

04/09/13 23:18 / clm0.01mg/LNDMolybdenum E200.8

04/09/13 23:18 / clm0.001mg/L0.061Selenium E200.8

04/09/13 23:18 / clm0.0003mg/L0.0073Uranium E200.8

DATA QUALITY

04/12/13 06:58 / kbh%-4.67A/C Balance (± 5) A1030 E

04/12/13 06:58 / kbhmeq/L22.3Anions A1030 E

04/12/13 06:58 / kbhmeq/L20.3Cations A1030 E

04/12/13 06:58 / kbhmg/L1400Solids, Total Dissolved Calculated A1030 E

04/12/13 06:58 / kbh1.09TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040264-031

Client Sample ID 6347

Collection Date: 04/03/13 15:05

Matrix: Groundwater

Report Date: 04/19/13

DateReceived: 04/05/13

Revised Date: 05/17/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/08/13 20:41 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/13 20:41 / jba5mg/L319Bicarbonate as HCO3 A2320 B

04/10/13 17:26 / sf1mg/L272Calcium E200.7

04/09/13 16:07 / wc1mg/L11Chloride E300.0

04/10/13 17:26 / sf1mg/L84Magnesium E200.7

04/10/13 17:26 / sf1mg/L4Potassium E200.7

04/10/13 17:26 / sf1mg/L17Sodium E200.7

D 04/09/13 16:07 / wc4mg/L808Sulfate E300.0

PHYSICAL PROPERTIES

04/08/13 12:54 / ab1umhos/cm1820Conductivity @ 25 C A2510 B

H 04/08/13 12:54 / ab0.01s.u.7.18pH A4500-H B

04/09/13 12:34 / jz20mg/L1520Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/11/13 17:12 / clm0.001mg/LNDArsenic E200.8

04/10/13 17:26 / sf0.03mg/L0.04Iron E200.7

04/10/13 17:26 / sf0.01mg/L0.01Molybdenum E200.7

04/11/13 17:12 / clm0.001mg/L0.064Selenium E200.8

04/11/13 17:12 / clm0.0003mg/L0.0078Uranium E200.8

DATA QUALITY

04/12/13 06:59 / kbh%-2.49A/C Balance (± 5) A1030 E

04/12/13 06:59 / kbhmeq/L22.4Anions A1030 E

04/12/13 06:59 / kbhmeq/L21.3Cations A1030 E

04/12/13 06:59 / kbhmg/L1400Solids, Total Dissolved Calculated A1030 E

04/12/13 06:59 / kbh1.11TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040264-032

Client Sample ID 6348

Collection Date: 04/04/13 06:50

Matrix: Groundwater

Report Date: 04/19/13

DateReceived: 04/05/13

Revised Date: 05/17/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/08/13 20:49 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/13 20:49 / jba5mg/L228Bicarbonate as HCO3 A2320 B

04/10/13 17:29 / sf1mg/L82Calcium E200.7

04/09/13 16:24 / wc1mg/L47Chloride E300.0

04/10/13 17:29 / sf1mg/L28Magnesium E200.7

04/10/13 17:29 / sf1mg/L3Potassium E200.7

04/10/13 17:29 / sf1mg/L47Sodium E200.7

D 04/09/13 16:24 / wc2mg/L175Sulfate E300.0

PHYSICAL PROPERTIES

04/08/13 12:57 / ab1umhos/cm867Conductivity @ 25 C A2510 B

H 04/08/13 12:57 / ab0.01s.u.7.64pH A4500-H B

04/09/13 12:34 / jz10mg/L548Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/11/13 17:28 / clm0.001mg/LNDArsenic E200.8

04/10/13 17:29 / sf0.03mg/LNDIron E200.7

04/10/13 17:29 / sf0.01mg/LNDMolybdenum E200.7

04/11/13 17:28 / clm0.001mg/L0.005Selenium E200.8

04/11/13 17:28 / clm0.0003mg/L0.0029Uranium E200.8

DATA QUALITY

04/12/13 06:59 / kbh%-1.90A/C Balance (± 5) A1030 E

04/12/13 06:59 / kbhmeq/L8.87Anions A1030 E

04/12/13 06:59 / kbhmeq/L8.54Cations A1030 E

04/12/13 06:59 / kbhmg/L520Solids, Total Dissolved Calculated A1030 E

04/12/13 06:59 / kbh1.05TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040264-033

Client Sample ID 6349

Collection Date: 04/04/13 07:00

Matrix: Groundwater

Report Date: 04/19/13

DateReceived: 04/05/13

Revised Date: 05/17/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/08/13 20:57 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/13 20:57 / jba5mg/L227Bicarbonate as HCO3 A2320 B

04/10/13 18:14 / sf1mg/L86Calcium E200.7

04/09/13 17:34 / wc1mg/L47Chloride E300.0

04/10/13 18:14 / sf1mg/L29Magnesium E200.7

04/10/13 18:14 / sf1mg/L3Potassium E200.7

04/10/13 18:14 / sf1mg/L49Sodium E200.7

D 04/09/13 17:34 / wc2mg/L175Sulfate E300.0

PHYSICAL PROPERTIES

04/08/13 13:00 / ab1umhos/cm873Conductivity @ 25 C A2510 B

H 04/08/13 13:00 / ab0.01s.u.7.65pH A4500-H B

04/09/13 12:34 / jz10mg/L550Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/11/13 17:32 / clm0.001mg/LNDArsenic E200.8

04/10/13 18:14 / sf0.03mg/LNDIron E200.7

04/10/13 18:14 / sf0.01mg/LNDMolybdenum E200.7

04/11/13 17:32 / clm0.001mg/L0.005Selenium E200.8

04/11/13 17:32 / clm0.0003mg/L0.0029Uranium E200.8

DATA QUALITY

04/12/13 06:59 / kbh%0.390A/C Balance (± 5) A1030 E

04/12/13 06:59 / kbhmeq/L8.85Anions A1030 E

04/12/13 06:59 / kbhmeq/L8.92Cations A1030 E

04/12/13 06:59 / kbhmg/L530Solids, Total Dissolved Calculated A1030 E

04/12/13 06:59 / kbh1.04TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040264-034

Client Sample ID 6350

Collection Date: 04/04/13 07:30

Matrix: Groundwater

Report Date: 04/19/13

DateReceived: 04/05/13

Revised Date: 05/17/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/08/13 21:05 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/13 21:05 / jba5mg/L227Bicarbonate as HCO3 A2320 B

04/10/13 18:28 / sf1mg/L84Calcium E200.7

04/09/13 18:26 / wc1mg/L46Chloride E300.0

04/10/13 18:28 / sf1mg/L29Magnesium E200.7

04/10/13 18:28 / sf1mg/L3Potassium E200.7

04/10/13 18:28 / sf1mg/L48Sodium E200.7

D 04/09/13 18:26 / wc2mg/L171Sulfate E300.0

PHYSICAL PROPERTIES

04/08/13 13:02 / ab1umhos/cm868Conductivity @ 25 C A2510 B

H 04/08/13 13:02 / ab0.01s.u.7.66pH A4500-H B

04/09/13 12:34 / jz10mg/L550Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/11/13 17:35 / clm0.001mg/LNDArsenic E200.8

04/10/13 18:28 / sf0.03mg/LNDIron E200.7

04/10/13 18:28 / sf0.01mg/LNDMolybdenum E200.7

04/11/13 17:35 / clm0.001mg/L0.005Selenium E200.8

04/11/13 17:35 / clm0.0003mg/L0.0031Uranium E200.8

DATA QUALITY

04/12/13 06:59 / kbh%-0.0942A/C Balance (± 5) A1030 E

04/12/13 06:59 / kbhmeq/L8.74Anions A1030 E

04/12/13 06:59 / kbhmeq/L8.72Cations A1030 E

04/12/13 06:59 / kbhmg/L520Solids, Total Dissolved Calculated A1030 E

04/12/13 06:59 / kbh1.06TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040264-035

Client Sample ID 6351

Collection Date: 04/04/13 08:10

Matrix: Groundwater

Report Date: 04/19/13

DateReceived: 04/05/13

Revised Date: 05/17/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/08/13 21:13 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/13 21:13 / jba5mg/L226Bicarbonate as HCO3 A2320 B

04/10/13 18:32 / sf1mg/L84Calcium E200.7

04/09/13 18:44 / wc1mg/L48Chloride E300.0

04/10/13 18:32 / sf1mg/L29Magnesium E200.7

04/10/13 18:32 / sf1mg/L3Potassium E200.7

04/10/13 18:32 / sf1mg/L48Sodium E200.7

D 04/09/13 18:44 / wc2mg/L176Sulfate E300.0

PHYSICAL PROPERTIES

04/08/13 13:05 / ab1umhos/cm884Conductivity @ 25 C A2510 B

H 04/08/13 13:05 / ab0.01s.u.7.73pH A4500-H B

04/09/13 12:34 / jz10mg/L562Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/11/13 17:38 / clm0.001mg/LNDArsenic E200.8

04/10/13 18:32 / sf0.03mg/LNDIron E200.7

04/10/13 18:32 / sf0.01mg/LNDMolybdenum E200.7

04/11/13 17:38 / clm0.001mg/L0.006Selenium E200.8

04/11/13 17:38 / clm0.0003mg/L0.0030Uranium E200.8

DATA QUALITY

04/12/13 06:59 / kbh%-0.613A/C Balance (± 5) A1030 E

04/12/13 06:59 / kbhmeq/L8.91Anions A1030 E

04/12/13 06:59 / kbhmeq/L8.80Cations A1030 E

04/12/13 06:59 / kbhmg/L530Solids, Total Dissolved Calculated A1030 E

04/12/13 06:59 / kbh1.07TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040264-036

Client Sample ID 6352

Collection Date: 04/04/13 08:40

Matrix: Groundwater

Report Date: 04/19/13

DateReceived: 04/05/13

Revised Date: 05/17/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/08/13 21:21 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/13 21:21 / jba5mg/L221Bicarbonate as HCO3 A2320 B

04/10/13 18:36 / sf1mg/L66Calcium E200.7

04/09/13 19:01 / wc1mg/L10Chloride E300.0

04/10/13 18:36 / sf1mg/L16Magnesium E200.7

04/10/13 18:36 / sf1mg/L3Potassium E200.7

04/10/13 18:36 / sf1mg/L32Sodium E200.7

D 04/09/13 19:01 / wc2mg/L111Sulfate E300.0

PHYSICAL PROPERTIES

04/08/13 13:08 / ab1umhos/cm593Conductivity @ 25 C A2510 B

H 04/08/13 13:08 / ab0.01s.u.7.59pH A4500-H B

04/09/13 12:34 / jz10mg/L368Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/11/13 17:41 / clm0.001mg/LNDArsenic E200.8

04/10/13 18:36 / sf0.03mg/LNDIron E200.7

04/10/13 18:36 / sf0.01mg/LNDMolybdenum E200.7

04/11/13 17:41 / clm0.001mg/L0.002Selenium E200.8

04/11/13 17:41 / clm0.0003mg/L0.0018Uranium E200.8

DATA QUALITY

04/12/13 06:59 / kbh%-1.21A/C Balance (± 5) A1030 E

04/12/13 06:59 / kbhmeq/L6.22Anions A1030 E

04/12/13 06:59 / kbhmeq/L6.07Cations A1030 E

04/12/13 06:59 / kbhmg/L360Solids, Total Dissolved Calculated A1030 E

04/12/13 06:59 / kbh1.01TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040264-037

Client Sample ID 6353

Collection Date: 04/04/13 09:15

Matrix: Groundwater

Report Date: 04/19/13

DateReceived: 04/05/13

Revised Date: 05/17/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/08/13 21:29 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/13 21:29 / jba5mg/L208Bicarbonate as HCO3 A2320 B

04/10/13 18:39 / sf1mg/L65Calcium E200.7

04/09/13 19:18 / wc1mg/L10Chloride E300.0

04/10/13 18:39 / sf1mg/L16Magnesium E200.7

04/10/13 18:39 / sf1mg/L3Potassium E200.7

04/10/13 18:39 / sf1mg/L31Sodium E200.7

D 04/09/13 19:18 / wc2mg/L112Sulfate E300.0

PHYSICAL PROPERTIES

04/08/13 13:21 / ab1umhos/cm591Conductivity @ 25 C A2510 B

H 04/08/13 13:21 / ab0.01s.u.7.58pH A4500-H B

04/09/13 12:34 / jz10mg/L367Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/11/13 17:45 / clm0.001mg/LNDArsenic E200.8

04/10/13 18:39 / sf0.03mg/LNDIron E200.7

04/10/13 18:39 / sf0.01mg/LNDMolybdenum E200.7

04/11/13 17:45 / clm0.001mg/L0.003Selenium E200.8

04/11/13 17:45 / clm0.0003mg/L0.0018Uranium E200.8

DATA QUALITY

04/12/13 06:59 / kbh%-0.219A/C Balance (± 5) A1030 E

04/12/13 06:59 / kbhmeq/L6.02Anions A1030 E

04/12/13 06:59 / kbhmeq/L5.99Cations A1030 E

04/12/13 06:59 / kbhmg/L360Solids, Total Dissolved Calculated A1030 E

04/12/13 06:59 / kbh1.03TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040264-038

Client Sample ID 6354

Collection Date: 04/04/13 10:15

Matrix: Groundwater

Report Date: 04/19/13

DateReceived: 04/05/13

Revised Date: 05/17/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/08/13 21:37 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/13 21:37 / jba5mg/L207Bicarbonate as HCO3 A2320 B

04/10/13 18:43 / sf1mg/L63Calcium E200.7

04/09/13 19:36 / wc1mg/L9Chloride E300.0

04/10/13 18:43 / sf1mg/L16Magnesium E200.7

04/10/13 18:43 / sf1mg/L3Potassium E200.7

04/10/13 18:43 / sf1mg/L31Sodium E200.7

D 04/09/13 19:36 / wc2mg/L110Sulfate E300.0

PHYSICAL PROPERTIES

04/08/13 13:24 / ab1umhos/cm589Conductivity @ 25 C A2510 B

H 04/08/13 13:24 / ab0.01s.u.7.56pH A4500-H B

04/09/13 12:34 / jz10mg/L363Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/11/13 17:48 / clm0.001mg/LNDArsenic E200.8

04/10/13 18:43 / sf0.03mg/LNDIron E200.7

04/10/13 18:43 / sf0.01mg/LNDMolybdenum E200.7

04/11/13 17:48 / clm0.001mg/L0.003Selenium E200.8

04/11/13 17:48 / clm0.0003mg/L0.0018Uranium E200.8

DATA QUALITY

04/12/13 06:59 / kbh%-0.576A/C Balance (± 5) A1030 E

04/12/13 06:59 / kbhmeq/L5.97Anions A1030 E

04/12/13 06:59 / kbhmeq/L5.90Cations A1030 E

04/12/13 06:59 / kbhmg/L350Solids, Total Dissolved Calculated A1030 E

04/12/13 06:59 / kbh1.03TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040264-039

Client Sample ID 6355

Collection Date: 04/04/13 11:00

Matrix: Groundwater

Report Date: 04/19/13

DateReceived: 04/05/13

Revised Date: 05/17/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/08/13 21:45 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/13 21:45 / jba5mg/L231Bicarbonate as HCO3 A2320 B

04/10/13 19:02 / sf1mg/L64Calcium E200.7

04/09/13 19:53 / wc1mg/L15Chloride E300.0

04/10/13 19:02 / sf1mg/L16Magnesium E200.7

04/11/13 19:48 / sf1mg/L3Potassium E200.7

04/10/13 19:02 / sf1mg/L36Sodium E200.7

D 04/09/13 19:53 / wc2mg/L99Sulfate E300.0

PHYSICAL PROPERTIES

04/08/13 13:26 / ab1umhos/cm620Conductivity @ 25 C A2510 B

H 04/08/13 13:26 / ab0.01s.u.7.70pH A4500-H B

04/09/13 12:34 / jz10mg/L380Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/11/13 17:51 / clm0.001mg/LNDArsenic E200.8

04/10/13 19:02 / sf0.03mg/LNDIron E200.7

04/10/13 19:02 / sf0.01mg/LNDMolybdenum E200.7

04/11/13 17:51 / clm0.001mg/L0.003Selenium E200.8

04/11/13 17:51 / clm0.0003mg/L0.0021Uranium E200.8

DATA QUALITY

04/16/13 08:01 / kbh%-1.65A/C Balance (± 5) A1030 E

04/16/13 08:01 / kbhmeq/L6.29Anions A1030 E

04/16/13 08:01 / kbhmeq/L6.09Cations A1030 E

04/16/13 08:01 / kbhmg/L360Solids, Total Dissolved Calculated A1030 E

04/16/13 08:01 / kbh1.05TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040264-040

Client Sample ID 6356

Collection Date: 04/04/13 11:25

Matrix: Groundwater

Report Date: 04/19/13

DateReceived: 04/05/13

Revised Date: 05/17/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/08/13 22:13 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/13 22:13 / jba5mg/L240Bicarbonate as HCO3 A2320 B

04/10/13 19:05 / sf1mg/L63Calcium E200.7

04/09/13 20:11 / wc1mg/L15Chloride E300.0

04/10/13 19:05 / sf1mg/L16Magnesium E200.7

04/11/13 19:52 / sf1mg/L3Potassium E200.7

04/10/13 19:05 / sf1mg/L42Sodium E200.7

D 04/09/13 20:11 / wc2mg/L106Sulfate E300.0

PHYSICAL PROPERTIES

04/08/13 13:29 / ab1umhos/cm647Conductivity @ 25 C A2510 B

H 04/08/13 13:29 / ab0.01s.u.7.68pH A4500-H B

04/10/13 15:33 / jz10mg/L386Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/11/13 17:54 / clm0.001mg/LNDArsenic E200.8

04/10/13 19:05 / sf0.03mg/LNDIron E200.7

04/10/13 19:05 / sf0.01mg/LNDMolybdenum E200.7

04/11/13 17:54 / clm0.001mg/L0.003Selenium E200.8

04/11/13 17:54 / clm0.0003mg/L0.0022Uranium E200.8

DATA QUALITY

04/16/13 08:02 / kbh%-1.72A/C Balance (± 5) A1030 E

04/16/13 08:02 / kbhmeq/L6.61Anions A1030 E

04/16/13 08:02 / kbhmeq/L6.38Cations A1030 E

04/16/13 08:02 / kbhmg/L380Solids, Total Dissolved Calculated A1030 E

04/16/13 08:02 / kbh1.01TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040264-041

Client Sample ID 6357

Collection Date: 04/04/13 11:30

Matrix: Groundwater

Report Date: 04/19/13

DateReceived: 04/05/13

Revised Date: 05/17/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/08/13 22:30 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/13 22:30 / jba5mg/L240Bicarbonate as HCO3 A2320 B

04/10/13 19:09 / sf1mg/L63Calcium E200.7

04/09/13 20:28 / wc1mg/L15Chloride E300.0

04/10/13 19:09 / sf1mg/L17Magnesium E200.7

04/11/13 19:59 / sf1mg/L3Potassium E200.7

04/10/13 19:09 / sf1mg/L43Sodium E200.7

D 04/09/13 20:28 / wc2mg/L105Sulfate E300.0

PHYSICAL PROPERTIES

04/08/13 13:32 / ab1umhos/cm644Conductivity @ 25 C A2510 B

H 04/08/13 13:32 / ab0.01s.u.7.71pH A4500-H B

04/10/13 15:33 / jz10mg/L387Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/11/13 18:10 / clm0.001mg/LNDArsenic E200.8

04/10/13 19:09 / sf0.03mg/LNDIron E200.7

04/10/13 19:09 / sf0.01mg/LNDMolybdenum E200.7

04/11/13 18:10 / clm0.001mg/L0.003Selenium E200.8

04/11/13 18:10 / clm0.0003mg/L0.0022Uranium E200.8

DATA QUALITY

04/16/13 08:02 / kbh%-0.813A/C Balance (± 5) A1030 E

04/16/13 08:02 / kbhmeq/L6.58Anions A1030 E

04/16/13 08:02 / kbhmeq/L6.48Cations A1030 E

04/16/13 08:02 / kbhmg/L380Solids, Total Dissolved Calculated A1030 E

04/16/13 08:02 / kbh1.01TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040264-042

Client Sample ID 6358

Collection Date: 04/04/13 12:15

Matrix: Groundwater

Report Date: 04/19/13

DateReceived: 04/05/13

Revised Date: 05/17/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/08/13 22:46 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/13 22:46 / jba5mg/L239Bicarbonate as HCO3 A2320 B

04/10/13 19:16 / sf1mg/L68Calcium E200.7

04/09/13 20:45 / wc1mg/L15Chloride E300.0

04/10/13 19:16 / sf1mg/L17Magnesium E200.7

04/11/13 20:03 / sf1mg/L3Potassium E200.7

04/10/13 19:16 / sf1mg/L44Sodium E200.7

D 04/09/13 20:45 / wc2mg/L102Sulfate E300.0

PHYSICAL PROPERTIES

04/08/13 13:34 / ab1umhos/cm636Conductivity @ 25 C A2510 B

H 04/08/13 13:34 / ab0.01s.u.7.69pH A4500-H B

04/10/13 15:33 / jz10mg/L387Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/11/13 18:14 / clm0.001mg/LNDArsenic E200.8

04/10/13 19:16 / sf0.03mg/LNDIron E200.7

04/10/13 19:16 / sf0.01mg/LNDMolybdenum E200.7

04/11/13 18:14 / clm0.001mg/L0.003Selenium E200.8

04/11/13 18:14 / clm0.0003mg/L0.0022Uranium E200.8

DATA QUALITY

04/16/13 08:02 / kbh%2.17A/C Balance (± 5) A1030 E

04/16/13 08:02 / kbhmeq/L6.48Anions A1030 E

04/16/13 08:02 / kbhmeq/L6.77Cations A1030 E

04/16/13 08:02 / kbhmg/L380Solids, Total Dissolved Calculated A1030 E

04/16/13 08:02 / kbh1.01TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040264-043

Client Sample ID 6359

Collection Date: 04/04/13 12:40

Matrix: Groundwater

Report Date: 04/19/13

DateReceived: 04/05/13

Revised Date: 05/17/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/08/13 22:54 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/13 22:54 / jba5mg/L320Bicarbonate as HCO3 A2320 B

04/10/13 19:31 / sf1mg/L295Calcium E200.7

04/09/13 21:38 / wc1mg/L12Chloride E300.0

04/10/13 19:31 / sf1mg/L88Magnesium E200.7

04/11/13 20:06 / sf1mg/L5Potassium E200.7

04/10/13 19:31 / sf1mg/L20Sodium E200.7

D 04/09/13 21:38 / wc4mg/L795Sulfate E300.0

PHYSICAL PROPERTIES

04/08/13 13:37 / ab1umhos/cm1780Conductivity @ 25 C A2510 B

H 04/08/13 13:37 / ab0.01s.u.7.19pH A4500-H B

04/10/13 15:34 / jz10mg/L1470Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/11/13 18:17 / clm0.001mg/LNDArsenic E200.8

04/10/13 19:31 / sf0.03mg/L0.47Iron E200.7

04/10/13 19:31 / sf0.01mg/LNDMolybdenum E200.7

04/11/13 18:17 / clm0.001mg/L0.056Selenium E200.8

04/11/13 18:17 / clm0.0003mg/L0.0074Uranium E200.8

DATA QUALITY

04/16/13 08:02 / kbh%1.82A/C Balance (± 5) A1030 E

04/16/13 08:02 / kbhmeq/L22.1Anions A1030 E

04/16/13 08:02 / kbhmeq/L23.0Cations A1030 E

04/16/13 08:02 / kbhmg/L1400Solids, Total Dissolved Calculated A1030 E

04/16/13 08:02 / kbh1.06TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040264

QA/QC Summary Report

04/19/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 05/17/13

Count

Prepared by Casper, WY Branch

Method: A2320 B Batch: R172254

Sample ID: MBLK 04/08/13 13:49Method Blank Run: MANTECH_130408C3

Alkalinity, Total as CaCO3 11 mg/L

Carbonate as CO3 1ND mg/L

Bicarbonate as HCO3 11 mg/L

Sample ID: LCS_130315 04/08/13 14:02Laboratory Control Sample Run: MANTECH_130408C

Alkalinity, Total as CaCO3 104 90 1105.0157 mg/L

Sample ID: C13040270-001AMS 04/08/13 14:27Sample Matrix Spike Run: MANTECH_130408C

Alkalinity, Total as CaCO3 100 80 1205.0321 mg/L

Sample ID: C13040264-010ADUP 04/08/13 16:44Sample Duplicate Run: MANTECH_130408C3

Alkalinity, Total as CaCO3 105.0 0.2271 mg/L

Carbonate as CO3 105.0ND mg/L

Bicarbonate as HCO3 105.0 0.2330 mg/L

Method: A2320 B Batch: 130411_1_ALK-W

Sample ID: MBLK1_130411_ 04/11/13 08:05Method Blank Run: TTR-ALK_130411A3

Alkalinity, Total as CaCO3 11 mg/L

Carbonate as CO3 1ND mg/L

Bicarbonate as HCO3 12 mg/L

Sample ID: LCS_130315_130411_ 04/11/13 08:18Laboratory Control Sample Run: TTR-ALK_130411A

Alkalinity, Total as CaCO3 100 90 1105.01000 mg/L

Sample ID: C13040264-001ADUP 04/11/13 08:28Sample Duplicate Run: TTR-ALK_130411A2

Alkalinity, Total as CaCO3 105.0 0.04000 mg/L

Bicarbonate as HCO3 105.0 1.34570 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040264

QA/QC Summary Report

04/19/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 05/17/13

Count

Prepared by Casper, WY Branch

Method: A2510 B Analytical Run: PHSC_101-C_130408A

Sample ID: SC 100 04/08/13 08:40Continuing Calibration Verification Standard

Conductivity @ 25 C 103 90 1101.0103 umhos/cm

Method: A2510 B Batch: R172197

Sample ID: SC 2ND 1413 04/08/13 08:51Laboratory Control Sample Run: PHSC_101-C_130408A

Conductivity @ 25 C 105 90 1101.01480 umhos/cm

Sample ID: MBLK 04/08/13 09:32Method Blank Run: PHSC_101-C_130408A

Conductivity @ 25 C 0.22 umhos/cm

Sample ID: C13040264-006ADUP 04/08/13 11:07Sample Duplicate Run: PHSC_101-C_130408A

Conductivity @ 25 C 101.0 0.21040 umhos/cm

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040264

QA/QC Summary Report

04/19/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 05/17/13

Count

Prepared by Casper, WY Branch

Method: A2540 C Batch: TDS130409A

Sample ID: MB-1_130409A 04/09/13 12:27Method Blank Run: BAL-19_130409B

Solids, Total Dissolved TDS @ 180 C 10ND mg/L

Sample ID: LCS-2_130409A 04/09/13 12:27Laboratory Control Sample Run: BAL-19_130409B

Solids, Total Dissolved TDS @ 180 C 99 90 110201980 mg/L

Sample ID: C13040264-001A DUP 04/09/13 12:33Sample Duplicate Run: BAL-19_130409B

Solids, Total Dissolved TDS @ 180 C 5200 2.014800 mg/L

Sample ID: C13040264-002A MS 04/09/13 12:33Sample Matrix Spike Run: BAL-19_130409B

Solids, Total Dissolved TDS @ 180 C 98 90 11020034400 mg/L

Method: A2540 C Batch: TDS130410A

Sample ID: MB-1_130410A 04/10/13 15:32Method Blank Run: BAL-19_130410A

Solids, Total Dissolved TDS @ 180 C 10ND mg/L

Sample ID: LCS-2_130410A 04/10/13 15:32Laboratory Control Sample Run: BAL-19_130410A

Solids, Total Dissolved TDS @ 180 C 97 90 110201950 mg/L

Sample ID: C13040272-001A DUP 04/10/13 15:34Sample Duplicate Run: BAL-19_130410A

Solids, Total Dissolved TDS @ 180 C 510 0.31100 mg/L

Sample ID: C13040272-002A MS 04/10/13 15:35Sample Matrix Spike Run: BAL-19_130410A

Solids, Total Dissolved TDS @ 180 C 100 90 110112100 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040264

QA/QC Summary Report

04/19/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 05/17/13

Count

Prepared by Casper, WY Branch

Method: A4500-H B Analytical Run: PHSC_101-C_130408A

Sample ID: pH 6.86 04/08/13 08:37Initial Calibration Verification Standard

pH 100 98 1020.0106.84 s.u.

Method: A4500-H B Batch: R172197

Sample ID: C13040264-006ADUP 04/08/13 11:07Sample Duplicate Run: PHSC_101-C_130408A

pH 30.010 0.08.20 s.u.

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040264

QA/QC Summary Report

04/19/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 05/17/13

Count

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP2-C_130411A

Sample ID: ICV 04/11/13 12:41Initial Calibration Verification Standard

Iron 104 95 1050.0305.18 mg/L

Sample ID: ICSA 04/11/13 13:09Interference Check Sample A

Iron 94 80 1200.030188 mg/L

Sample ID: ICSAB 04/11/13 13:13Interference Check Sample AB

Iron 96 80 1200.030192 mg/L

Method: E200.7 Batch: R172386

Sample ID: MB-1304011A 04/11/13 13:37Method Blank Run: ICP2-C_130411A

Iron 0.0010.002 mg/L

Sample ID: LFB-1304011A 04/11/13 13:41Laboratory Fortified Blank Run: ICP2-C_130411A

Iron 100 85 1150.0301.00 mg/L

Sample ID: C13040281-001CMS2 04/11/13 20:04Sample Matrix Spike Run: ICP2-C_130411A

Iron 98 70 1300.0302.08 mg/L

Sample ID: C13040281-001CMSD2 04/11/13 20:08Sample Matrix Spike Duplicate Run: ICP2-C_130411A

Iron 97 70 130 200.030 0.52.07 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040264

QA/QC Summary Report

04/19/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 05/17/13

Count

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP4-C_130410A

Sample ID: ICV 04/10/13 11:57Initial Calibration Verification Standard5

Calcium 101 95 1050.5050.5 mg/L

Iron 101 95 1050.0305.04 mg/L

Magnesium 99 95 1050.5049.4 mg/L

Potassium 99 95 1050.5049.3 mg/L

Sodium 101 95 1050.5050.7 mg/L

Sample ID: ICSA 04/10/13 12:11Interference Check Sample A5

Calcium 89 80 1200.50443 mg/L

Iron 86 80 1200.030172 mg/L

Magnesium 97 80 1200.50485 mg/L

Potassium 0.500.0149 mg/L

Sodium 0.500.372 mg/L

Sample ID: ICSAB 04/10/13 12:16Interference Check Sample AB5

Calcium 90 80 1200.50450 mg/L

Iron 88 80 1200.030175 mg/L

Magnesium 98 80 1200.50489 mg/L

Potassium 0.500.00999 mg/L

Sodium 0.500.266 mg/L

Method: E200.7 Batch: R172340

Sample ID: MB-1304010A 04/10/13 12:34Method Blank Run: ICP4-C_130410A5

Calcium 0.02ND mg/L

Iron 0.002ND mg/L

Magnesium 0.010.04 mg/L

Potassium 0.04ND mg/L

Sodium 0.2ND mg/L

Sample ID: LFB-1304010A 04/10/13 12:38Laboratory Fortified Blank Run: ICP4-C_130410A5

Calcium 97 85 1150.5048.6 mg/L

Iron 97 85 1150.0300.974 mg/L

Magnesium 95 85 1150.5047.5 mg/L

Potassium 96 85 1150.5047.8 mg/L

Sodium 96 85 1150.5048.1 mg/L

Sample ID: C13040322-001BMS2 04/10/13 12:52Sample Matrix Spike Run: ICP4-C_130410A5

Calcium 92 70 1301.0751 mg/L

Iron 70 1300.030189 mg/L A

Magnesium 93 70 1301.0532 mg/L

Potassium 94 70 1301.0483 mg/L

Sodium 93 70 1302.1521 mg/L

Sample ID: C13040322-001BMSD2 04/10/13 12:56Sample Matrix Spike Duplicate Run: ICP4-C_130410A5

Calcium 90 70 130 201.0 0.9744 mg/L

Iron 70 130 200.030 0.7187 mg/L A

Magnesium 93 70 130 201.0 0.3530 mg/L

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040264

QA/QC Summary Report

04/19/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 05/17/13

Count

Prepared by Casper, WY Branch

Method: E200.7 Batch: R172340

Sample ID: C13040322-001BMSD2 04/10/13 12:56Sample Matrix Spike Duplicate Run: ICP4-C_130410A5

Potassium 93 70 130 201.0 0.9479 mg/L

Sodium 93 70 130 202.1 0.5519 mg/L

Method: E200.7 Analytical Run: ICP4-C_130411A

Sample ID: ICV 04/11/13 13:19Initial Calibration Verification Standard

Potassium 101 95 1050.5050.6 mg/L

Sample ID: ICSA 04/11/13 13:33Interference Check Sample A

Potassium 0.500.0333 mg/L

Sample ID: ICSAB 04/11/13 13:37Interference Check Sample AB

Potassium 0.500.0191 mg/L

Method: E200.7 Batch: R172393

Sample ID: MB-1304011A 04/11/13 13:56Method Blank Run: ICP4-C_130411A

Potassium 0.04ND mg/L

Sample ID: LFB-1304011A 04/11/13 14:00Laboratory Fortified Blank Run: ICP4-C_130411A

Potassium 99 85 1150.5049.5 mg/L

Sample ID: C13040164-005BMS2 04/11/13 18:52Sample Matrix Spike Run: ICP4-C_130411A

Potassium 95 70 1301.0109 mg/L

Sample ID: C13040164-005BMSD2 04/11/13 19:37Sample Matrix Spike Duplicate Run: ICP4-C_130411A

Potassium 99 70 130 201.0 3.7113 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040264

QA/QC Summary Report

04/19/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 05/17/13

Count

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP4-C_130415A

Sample ID: ICV 04/15/13 11:08Initial Calibration Verification Standard3

Calcium 99 95 1050.5049.6 mg/L

Magnesium 99 95 1050.5049.7 mg/L

Sodium 102 95 1050.5051.2 mg/L

Sample ID: ICSA 04/15/13 11:23Interference Check Sample A3

Calcium 88 80 1200.50441 mg/L

Magnesium 98 80 1200.50488 mg/L

Sodium 0.500.433 mg/L

Sample ID: ICSAB 04/15/13 11:27Interference Check Sample AB3

Calcium 88 80 1200.50441 mg/L

Magnesium 97 80 1200.50487 mg/L

Sodium 0.500.368 mg/L

Method: E200.7 Batch: R172485

Sample ID: MB-1304015A 04/15/13 11:46Method Blank Run: ICP4-C_130415A3

Calcium 0.02ND mg/L

Magnesium 0.010.05 mg/L

Sodium 0.2ND mg/L

Sample ID: LFB-1304015A 04/15/13 11:49Laboratory Fortified Blank Run: ICP4-C_130415A3

Calcium 96 85 1150.5047.9 mg/L

Magnesium 96 85 1150.5048.0 mg/L

Sodium 97 85 1150.5048.3 mg/L

Sample ID: C13040264-027BMS2 04/15/13 18:19Sample Matrix Spike Run: ICP4-C_130415A3

Calcium 99 70 1301.0216 mg/L

Magnesium 101 70 1301.0133 mg/L

Sodium 104 70 1301.0178 mg/L

Sample ID: C13040264-027BMSD2 04/15/13 18:23Sample Matrix Spike Duplicate Run: ICP4-C_130415A3

Calcium 99 70 130 201.0 0.1216 mg/L

Magnesium 101 70 130 201.0 0.1133 mg/L

Sodium 103 70 130 201.0 0.2177 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040264

QA/QC Summary Report

04/19/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 05/17/13

Count

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP4-C_130416A

Sample ID: ICV 04/16/13 11:57Initial Calibration Verification Standard

Potassium 100 95 1050.5050.2 mg/L

Sample ID: ICSA 04/16/13 12:12Interference Check Sample A

Potassium 0.500.00806 mg/L

Sample ID: ICSAB 04/16/13 12:16Interference Check Sample AB

Potassium 0.500.0176 mg/L

Method: E200.7 Batch: R172526

Sample ID: MB-1304016A 04/16/13 12:34Method Blank Run: ICP4-C_130416A

Potassium 0.04ND mg/L

Sample ID: LFB-1304016A 04/16/13 12:38Laboratory Fortified Blank Run: ICP4-C_130416A

Potassium 101 85 1150.5050.6 mg/L

Sample ID: C13040272-001BMS2 04/16/13 14:36Sample Matrix Spike Run: ICP4-C_130416A

Potassium 102 70 1301.0111 mg/L

Sample ID: C13040272-001BMSD2 04/16/13 14:40Sample Matrix Spike Duplicate Run: ICP4-C_130416A

Potassium 105 70 130 201.0 2.2113 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040264

QA/QC Summary Report

04/19/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 05/17/13

Count

Prepared by Casper, WY Branch

Method: E200.8 Analytical Run: ICPMS2-C_130408A

Sample ID: ICV 04/08/13 14:17Initial Calibration Verification Standard4

Arsenic 98 90 1100.00100.0490 mg/L

Molybdenum 99 90 1100.00100.0496 mg/L

Selenium 97 90 1100.00100.0484 mg/L

Uranium 101 90 1100.000300.0503 mg/L

Method: E200.8 Batch: R172251

Sample ID: LRB 04/08/13 14:43Method Blank Run: ICPMS2-C_130408A4

Arsenic 0.00010ND mg/L

Molybdenum 4E-05ND mg/L

Selenium 0.0002ND mg/L

Uranium 1E-05ND mg/L

Sample ID: LFB 04/08/13 14:46Laboratory Fortified Blank Run: ICPMS2-C_130408A4

Arsenic 104 85 1150.00100.0519 mg/L

Molybdenum 103 85 1150.00100.0514 mg/L

Selenium 102 85 1150.00100.0511 mg/L

Uranium 104 85 1150.000300.0522 mg/L

Sample ID: C13040264-004BMS4 04/08/13 22:45Sample Matrix Spike Run: ICPMS2-C_130408A4

Arsenic 100 70 1300.00120.644 mg/L

Molybdenum 70 1300.001025.8 mg/L A

Selenium 90 70 1300.00260.569 mg/L

Uranium 70 1300.0010146 mg/L A

Sample ID: C13040264-004BMSD4 04/08/13 23:01Sample Matrix Spike Duplicate Run: ICPMS2-C_130408A4

Arsenic 100 70 130 200.0012 0.20.646 mg/L

Molybdenum 70 130 200.0010 0.125.8 mg/L A

Selenium 91 70 130 200.0026 0.40.572 mg/L

Uranium 70 130 200.0010 0.9148 mg/L A

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040264

QA/QC Summary Report

04/19/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 05/17/13

Count

Prepared by Casper, WY Branch

Method: E200.8 Analytical Run: ICPMS2-C_130409A

Sample ID: ICV 04/09/13 16:29Initial Calibration Verification Standard4

Arsenic 95 90 1100.00100.0473 mg/L

Molybdenum 98 90 1100.00100.0492 mg/L

Selenium 91 90 1100.00100.0455 mg/L

Uranium 98 90 1100.000300.0488 mg/L

Method: E200.8 Batch: R172319

Sample ID: LRB 04/09/13 16:55Method Blank Run: ICPMS2-C_130409A4

Arsenic 0.00010ND mg/L

Molybdenum 4E-05ND mg/L

Selenium 0.0002ND mg/L

Uranium 1E-05ND mg/L

Sample ID: LFB 04/09/13 16:58Laboratory Fortified Blank Run: ICPMS2-C_130409A4

Arsenic 97 85 1150.00100.0484 mg/L

Molybdenum 99 85 1150.00100.0494 mg/L

Selenium 94 85 1150.00100.0472 mg/L

Uranium 100 85 1150.000300.0498 mg/L

Sample ID: C13040264-011BMS4 04/09/13 21:48Sample Matrix Spike Run: ICPMS2-C_130409A4

Arsenic 104 70 1300.00100.0540 mg/L

Molybdenum 106 70 1300.00100.0666 mg/L

Selenium 100 70 1300.00100.0536 mg/L

Uranium 113 70 1300.000300.0722 mg/L

Sample ID: C13040264-011BMSD4 04/09/13 21:51Sample Matrix Spike Duplicate Run: ICPMS2-C_130409A4

Arsenic 102 70 130 200.0010 2.10.0529 mg/L

Molybdenum 105 70 130 200.0010 0.60.0662 mg/L

Selenium 97 70 130 200.0010 2.30.0524 mg/L

Uranium 110 70 130 200.00030 2.00.0708 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040264

QA/QC Summary Report

04/19/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 05/17/13

Count

Prepared by Casper, WY Branch

Method: E200.8 Analytical Run: ICPMS2-C_130411A

Sample ID: ICV 04/11/13 10:36Initial Calibration Verification Standard3

Arsenic 99 90 1100.00100.0493 mg/L

Selenium 97 90 1100.00100.0487 mg/L

Uranium 100 90 1100.000300.0500 mg/L

Method: E200.8 Batch: R172395

Sample ID: LRB 04/11/13 11:02Method Blank Run: ICPMS2-C_130411A3

Arsenic 0.00010ND mg/L

Selenium 0.0002ND mg/L

Uranium 1E-050.0001 mg/L

Sample ID: LFB 04/11/13 11:05Laboratory Fortified Blank Run: ICPMS2-C_130411A3

Arsenic 100 85 1150.00100.0499 mg/L

Selenium 100 85 1150.00100.0499 mg/L

Uranium 100 85 1150.000300.0502 mg/L

Sample ID: C13040264-021BMS4 04/11/13 16:53Sample Matrix Spike Run: ICPMS2-C_130411A3

Arsenic 107 70 1300.00100.0552 mg/L

Selenium 106 70 1300.00100.0633 mg/L

Uranium 108 70 1300.000300.0797 mg/L

Sample ID: C13040264-021BMSD4 04/11/13 16:56Sample Matrix Spike Duplicate Run: ICPMS2-C_130411A3

Arsenic 107 70 130 200.0010 0.50.0555 mg/L

Selenium 106 70 130 200.0010 0.00.0633 mg/L

Uranium 109 70 130 200.00030 0.40.0800 mg/L

Sample ID: C13040264-043BMS4 04/11/13 18:20Sample Matrix Spike Run: ICPMS2-C_130411A3

Arsenic 102 70 1300.00100.0509 mg/L

Selenium 100 70 1300.00100.106 mg/L

Uranium 110 70 1300.000300.0624 mg/L

Sample ID: C13040264-043BMSD4 04/11/13 18:23Sample Matrix Spike Duplicate Run: ICPMS2-C_130411A3

Arsenic 102 70 130 200.0010 0.20.0510 mg/L

Selenium 101 70 130 200.0010 0.20.106 mg/L

Uranium 109 70 130 200.00030 0.60.0620 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040264

QA/QC Summary Report

04/19/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 05/17/13

Count

Prepared by Casper, WY Branch

Method: E200.8 Analytical Run: ICPMS4-C_130418A

Sample ID: ICV 04/18/13 11:57Initial Calibration Verification Standard

Selenium 100 90 1100.00100.0502 mg/L

Method: E200.8 Batch: R172642

Sample ID: LRB 04/18/13 12:32Method Blank Run: ICPMS4-C_130418A

Selenium 7E-05ND mg/L

Sample ID: LFB 04/18/13 12:36Laboratory Fortified Blank Run: ICPMS4-C_130418A

Selenium 106 85 1150.00100.0532 mg/L

Sample ID: C13040564-001FMS4 04/19/13 03:35Sample Matrix Spike Run: ICPMS4-C_130418A

Selenium 109 70 1300.00100.0550 mg/L

Sample ID: C13040564-001FMSD4 04/19/13 03:39Sample Matrix Spike Duplicate Run: ICPMS4-C_130418A

Selenium 110 70 130 200.0010 0.40.0552 mg/L

Sample ID: C13040564-001CMS4 04/19/13 03:57Sample Matrix Spike Run: ICPMS4-C_130418A

Selenium 111 70 1300.00100.0558 mg/L

Sample ID: C13040564-001CMSD4 04/19/13 04:19Sample Matrix Spike Duplicate Run: ICPMS4-C_130418A

Selenium 107 70 130 200.0010 3.60.0539 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040264

QA/QC Summary Report

04/19/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 05/17/13

Count

Prepared by Casper, WY Branch

Method: E300.0 Analytical Run: IC1-C_130408A

Sample ID: ICV-040813 04/08/13 15:27Initial Calibration Verification Standard2

Chloride 99 90 1101.09.95 mg/L

Sulfate 100 90 1101.040.2 mg/L

Method: E300.0 Batch: R172290

Sample ID: ICB-040813 04/08/13 15:44Method Blank Run: IC1-C_130408A2

Chloride 0.07ND mg/L

Sulfate 0.080.1 mg/L

Sample ID: LFB-040813-01 04/08/13 16:02Laboratory Fortified Blank Run: IC1-C_130408A2

Chloride 103 90 1101.010.3 mg/L

Sulfate 103 90 1101.041.4 mg/L

Sample ID: C13040264-003AMS 04/09/13 05:23Sample Matrix Spike Run: IC1-C_130408A2

Chloride 107 90 110423380 mg/L

Sulfate 108 90 11017014600 mg/L

Sample ID: C13040264-003AMSD 04/09/13 05:40Sample Matrix Spike Duplicate Run: IC1-C_130408A2

Chloride 106 90 110 2042 0.93350 mg/L

Sulfate 107 90 110 20170 0.514500 mg/L

Sample ID: C13040264-023AMS 04/09/13 13:30Sample Matrix Spike Run: IC1-C_130408A2

Chloride 106 90 1101.059.9 mg/L

Sulfate 104 90 1101.7247 mg/L

Sample ID: C13040264-023AMSD 04/09/13 13:48Sample Matrix Spike Duplicate Run: IC1-C_130408A2

Chloride 105 90 110 201.0 0.559.6 mg/L

Sulfate 103 90 110 201.7 0.5246 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040264

QA/QC Summary Report

04/19/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 05/17/13

Count

Prepared by Casper, WY Branch

Method: E300.0 Analytical Run: IC2-C_130415A

Sample ID: ICV-041513 04/15/13 13:22Initial Calibration Verification Standard2

Chloride 99 90 1101.09.85 mg/L

Sulfate 97 90 1101.038.9 mg/L

Method: E300.0 Batch: R172589

Sample ID: ICB-041513 04/15/13 13:37Method Blank Run: IC2-C_130415A2

Chloride 0.030.03 mg/L

Sulfate 0.070.2 mg/L

Sample ID: LFB-041513-01 04/15/13 14:08Laboratory Fortified Blank Run: IC2-C_130415A2

Chloride 96 90 1101.09.61 mg/L

Sulfate 95 90 1101.038.2 mg/L

Sample ID: LFBD-041513-01 04/15/13 14:23Laboratory Fortified Blank Duplicate Run: IC2-C_130415A2

Chloride 97 90 110 201.0 1.19.71 mg/L

Sulfate 96 90 110 201.0 1.038.5 mg/L

Sample ID: C13040457-001AMS 04/15/13 15:10Sample Matrix Spike Run: IC2-C_130415A2

Chloride 103 90 1101.044.3 mg/L

Sulfate 101 90 1101.7306 mg/L

Sample ID: C13040457-001AMSD 04/15/13 15:40Sample Matrix Spike Duplicate Run: IC2-C_130415A2

Chloride 103 90 110 201.0 0.244.2 mg/L

Sulfate 99 90 110 201.7 0.4305 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Shipping container/cooler in good condition?

Custody seals intact on shipping container(s)/cooler(s)?

Custody seals intact on all sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

� �

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Not Present

Not Present

Not Present

�

�

�

No VOA vials submitted

Not Applicable �

�

1.4°C  On Ice

4/5/2013Corinne Wagner

FedEx

dw

Date Received:

Received by:

Login completed by:

Carrier 
name:

BL2000\kmiller

4/8/2013

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:

Samples 6320, 6371, 6372, and 6373 were received at a pH of 7. 1mL of HNO3 was added to each sample for a 
final pH of 2.

Temp Blank received in all shipping container(s)/cooler(s)? Yes No� � Not Applicable �

Workorder Receipt Checklist

Rio Algom Mining Corporation LLC C13040264

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as pH, Dissolved Oxygen and Residual 
Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, data units are typically noted as –dry. 
For agricultural and mining soil parameters/characteristics, all samples are dried and ground prior to sample analysis.

Standard Reporting Procedures
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ANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORT

The results as reported relate only to the item(s) submitted for testing. The analyses presented in this report were 
performed at Energy Laboratories, Inc., 2393 Salt Creek Hwy., Casper, WY 82601, unless otherwise noted.  
Radiochemistry analyses were performed at Energy Laboratories, Inc., 2325 Kerzell Lane, Casper, WY 82601, 
unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory Analytical 
Report, the QA/QC Summary Report, or the Case Narrative. 

If you have any questions regarding these test results, please call.

Sample ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

C13040389-001 6360 04/05/13 8:30 04/10/13 Aqueous Metals by ICP/ICPMS, Dissolved
Alkalinity
QA Calculations
Conductivity
E300.0 Anions
pH
Solids, Total Dissolved
Solids, Total Dissolved - Calculated

C13040389-002 6361 04/05/13 9:20 04/10/13 Aqueous Same As Above

C13040389-003 6362 04/05/13 11:50 04/10/13 Aqueous Same As Above

C13040389-004 6363 04/05/13 11:55 04/10/13 Aqueous Same As Above

C13040389-005 6364 04/05/13 13:05 04/10/13 Aqueous Same As Above

C13040389-006 6365 04/05/13 13:30 04/10/13 Aqueous Same As Above

C13040389-007 6375 04/05/13 8:35 04/10/13 Aqueous Same As Above

C13040389-008 6376 04/05/13 8:40 04/10/13 Aqueous Same As Above

C13040389-009 6404 04/05/13 9:15 04/10/13 Aqueous Same As Above

C13040389-010 6405 04/05/13 11:50 04/10/13 Aqueous Same As Above

Rio Algom Mining Corporation LLC

Project Name: Lisbon, UT Facility

Workorder No.: C13040389

Hwy 605 and 509

Grants, NM  87020

April 26, 2013

C3636 - GroundwaterQuote ID:

Energy Laboratories, Inc. Casper WY received the following 10 samples for Rio Algom Mining Corporation LLC on 4/10/2013 
for analysis.
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Project: Lisbon, UT Facility

CLIENT: Rio Algom Mining Corporation LLC

Sample Delivery Group: C13040389 CASE NARRATIVE

04/19/13Report Date:

Revised Date: 04/26/13

REVISED/SUPPLEMENTAL REPORT
The attached analytical report has been revised from a previously submitted report due to the request by Leilani Bew to 

move samples 6366 and 6367 to a new workorder.  The report has been revised and replaces any previously issued report 
in its entirety.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040389-001

Client Sample ID 6360

Collection Date: 04/05/13 08:30

Matrix: Aqueous

Report Date: 04/19/13

DateReceived: 04/10/13

Revised Date: 04/26/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/11/13 18:34 / jba5mg/LNDCarbonate as CO3 A2320 B

04/11/13 18:34 / jba5mg/L1150Bicarbonate as HCO3 A2320 B

04/12/13 21:06 / sf1mg/L205Calcium E200.7

D 04/12/13 00:37 / wc4mg/L660Chloride E300.0

04/12/13 21:06 / sf1mg/L108Magnesium E200.7

04/12/13 21:06 / sf1mg/L11Potassium E200.7

04/12/13 21:06 / sf1mg/L1460Sodium E200.7

D 04/12/13 00:37 / wc20mg/L1940Sulfate E300.0

PHYSICAL PROPERTIES

04/11/13 14:55 / ab1umhos/cm6660Conductivity @ 25 C A2510 B

H 04/11/13 14:55 / ab0.01s.u.7.47pH A4500-H B

04/11/13 16:20 / jz10mg/L4790Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/12/13 16:19 / clm0.001mg/L0.175Arsenic E200.8

04/12/13 21:06 / sf0.03mg/LNDIron E200.7

04/12/13 21:06 / sf0.01mg/L2.25Molybdenum E200.7

04/12/13 16:19 / clm0.001mg/L0.032Selenium E200.8

D 04/12/13 21:06 / sf2mg/L20Uranium E200.7

DATA QUALITY

04/16/13 08:03 / kbh%3.01A/C Balance (± 5) A1030 E

04/16/13 08:03 / kbhmeq/L78.1Anions A1030 E

04/16/13 08:03 / kbhmeq/L83.0Cations A1030 E

04/16/13 08:03 / kbhmg/L5000Solids, Total Dissolved Calculated A1030 E

04/16/13 08:03 / kbh0.960TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.

Page 3 of 23



LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040389-002

Client Sample ID 6361

Collection Date: 04/05/13 09:20

Matrix: Aqueous

Report Date: 04/19/13

DateReceived: 04/10/13

Revised Date: 04/26/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/11/13 18:43 / jba5mg/LNDCarbonate as CO3 A2320 B

04/11/13 18:43 / jba5mg/L1150Bicarbonate as HCO3 A2320 B

04/12/13 21:13 / sf1mg/L316Calcium E200.7

D 04/12/13 00:54 / wc10mg/L825Chloride E300.0

04/12/13 21:13 / sf1mg/L156Magnesium E200.7

04/12/13 21:13 / sf1mg/L15Potassium E200.7

D 04/12/13 21:13 / sf2mg/L1570Sodium E200.7

D 04/12/13 00:54 / wc40mg/L2510Sulfate E300.0

PHYSICAL PROPERTIES

04/11/13 14:58 / ab1umhos/cm7820Conductivity @ 25 C A2510 B

H 04/11/13 14:58 / ab0.01s.u.7.13pH A4500-H B

04/11/13 16:20 / jz10mg/L5700Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/12/13 16:22 / clm0.001mg/L0.079Arsenic E200.8

04/12/13 21:13 / sf0.03mg/L0.05Iron E200.7

04/12/13 16:22 / clm0.01mg/L1.61Molybdenum E200.8

04/12/13 16:22 / clm0.001mg/L0.033Selenium E200.8

D 04/12/13 21:13 / sf3mg/L24Uranium E200.7

DATA QUALITY

04/16/13 08:03 / kbh%1.50A/C Balance (± 5) A1030 E

04/16/13 08:03 / kbhmeq/L94.4Anions A1030 E

04/16/13 08:03 / kbhmeq/L97.3Cations A1030 E

04/16/13 08:03 / kbhmg/L6000Solids, Total Dissolved Calculated A1030 E

04/16/13 08:03 / kbh0.960TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040389-003

Client Sample ID 6362

Collection Date: 04/05/13 11:50

Matrix: Aqueous

Report Date: 04/19/13

DateReceived: 04/10/13

Revised Date: 04/26/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/11/13 18:53 / jba5mg/LNDCarbonate as CO3 A2320 B

04/11/13 18:53 / jba5mg/L1340Bicarbonate as HCO3 A2320 B

04/12/13 21:17 / sf1mg/L199Calcium E200.7

D 04/12/13 01:12 / wc10mg/L729Chloride E300.0

04/12/13 21:17 / sf1mg/L105Magnesium E200.7

04/12/13 21:17 / sf1mg/L11Potassium E200.7

D 04/12/13 21:17 / sf2mg/L1650Sodium E200.7

D 04/12/13 01:12 / wc40mg/L2170Sulfate E300.0

PHYSICAL PROPERTIES

04/11/13 15:03 / ab1umhos/cm7500Conductivity @ 25 C A2510 B

H 04/11/13 15:03 / ab0.01s.u.7.42pH A4500-H B

04/11/13 16:21 / jz10mg/L5270Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/12/13 16:25 / clm0.001mg/L0.206Arsenic E200.8

04/12/13 21:17 / sf0.03mg/L0.03Iron E200.7

D 04/12/13 21:17 / sf0.03mg/L2.81Molybdenum E200.7

04/12/13 16:25 / clm0.001mg/L0.037Selenium E200.8

D 04/12/13 21:17 / sf3mg/L22Uranium E200.7

DATA QUALITY

04/16/13 08:03 / kbh%1.72A/C Balance (± 5) A1030 E

04/16/13 08:03 / kbhmeq/L87.6Anions A1030 E

04/16/13 08:03 / kbhmeq/L90.7Cations A1030 E

04/16/13 08:03 / kbhmg/L5500Solids, Total Dissolved Calculated A1030 E

04/16/13 08:03 / kbh0.950TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040389-004

Client Sample ID 6363

Collection Date: 04/05/13 11:55

Matrix: Aqueous

Report Date: 04/19/13

DateReceived: 04/10/13

Revised Date: 04/26/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/11/13 19:03 / jba5mg/LNDCarbonate as CO3 A2320 B

04/11/13 19:03 / jba5mg/L1350Bicarbonate as HCO3 A2320 B

04/12/13 21:21 / sf1mg/L203Calcium E200.7

D 04/12/13 01:29 / wc10mg/L729Chloride E300.0

04/12/13 21:21 / sf1mg/L108Magnesium E200.7

04/12/13 21:21 / sf1mg/L11Potassium E200.7

D 04/12/13 21:21 / sf2mg/L1660Sodium E200.7

D 04/12/13 01:29 / wc40mg/L2170Sulfate E300.0

PHYSICAL PROPERTIES

04/11/13 15:06 / ab1umhos/cm7510Conductivity @ 25 C A2510 B

H 04/11/13 15:06 / ab0.01s.u.7.40pH A4500-H B

04/11/13 16:21 / jz10mg/L5350Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/12/13 16:28 / clm0.001mg/L0.194Arsenic E200.8

04/12/13 21:21 / sf0.03mg/L0.04Iron E200.7

04/12/13 16:28 / clm0.01mg/L2.81Molybdenum E200.8

04/12/13 16:28 / clm0.001mg/L0.036Selenium E200.8

D 04/12/13 21:21 / sf3mg/L23Uranium E200.7

DATA QUALITY

04/16/13 08:03 / kbh%1.74A/C Balance (± 5) A1030 E

04/16/13 08:03 / kbhmeq/L88.2Anions A1030 E

04/16/13 08:03 / kbhmeq/L91.4Cations A1030 E

04/16/13 08:03 / kbhmg/L5600Solids, Total Dissolved Calculated A1030 E

04/16/13 08:03 / kbh0.960TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040389-005

Client Sample ID 6364

Collection Date: 04/05/13 13:05

Matrix: Aqueous

Report Date: 04/19/13

DateReceived: 04/10/13

Revised Date: 04/26/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/11/13 19:22 / jba5mg/LNDCarbonate as CO3 A2320 B

04/11/13 19:22 / jba5mg/L459Bicarbonate as HCO3 A2320 B

04/12/13 22:17 / sf1mg/L103Calcium E200.7

04/12/13 01:46 / wc1mg/L95Chloride E300.0

04/12/13 22:17 / sf1mg/L23Magnesium E200.7

04/12/13 22:17 / sf1mg/L4Potassium E200.7

04/12/13 22:17 / sf1mg/L173Sodium E200.7

D 04/12/13 01:46 / wc4mg/L171Sulfate E300.0

PHYSICAL PROPERTIES

04/11/13 15:08 / ab1umhos/cm1340Conductivity @ 25 C A2510 B

H 04/11/13 15:08 / ab0.01s.u.7.68pH A4500-H B

04/11/13 16:21 / jz10mg/L852Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/12/13 16:44 / clm0.001mg/L0.005Arsenic E200.8

04/12/13 22:17 / sf0.03mg/LNDIron E200.7

04/12/13 22:17 / sf0.01mg/L0.11Molybdenum E200.7

04/12/13 16:44 / clm0.001mg/L0.004Selenium E200.8

04/12/13 16:44 / clm0.0003mg/L0.157Uranium E200.8

DATA QUALITY

04/16/13 08:03 / kbh%2.60A/C Balance (± 5) A1030 E

04/16/13 08:03 / kbhmeq/L13.9Anions A1030 E

04/16/13 08:03 / kbhmeq/L14.6Cations A1030 E

04/16/13 08:03 / kbhmg/L820Solids, Total Dissolved Calculated A1030 E

04/16/13 08:03 / kbh1.04TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040389-006

Client Sample ID 6365

Collection Date: 04/05/13 13:30

Matrix: Aqueous

Report Date: 04/19/13

DateReceived: 04/10/13

Revised Date: 04/26/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/11/13 19:30 / jba5mg/LNDCarbonate as CO3 A2320 B

04/11/13 19:30 / jba5mg/L248Bicarbonate as HCO3 A2320 B

04/12/13 22:21 / sf1mg/L127Calcium E200.7

D 04/12/13 02:04 / wc2mg/L75Chloride E300.0

04/12/13 22:21 / sf1mg/L62Magnesium E200.7

04/12/13 22:21 / sf1mg/L16Potassium E200.7

04/12/13 22:21 / sf1mg/L456Sodium E200.7

D 04/12/13 02:04 / wc8mg/L1290Sulfate E300.0

PHYSICAL PROPERTIES

04/11/13 15:11 / ab1umhos/cm2910Conductivity @ 25 C A2510 B

H 04/11/13 15:11 / ab0.01s.u.7.77pH A4500-H B

04/11/13 16:21 / jz10mg/L2180Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/12/13 16:47 / clm0.001mg/L0.001Arsenic E200.8

04/12/13 22:21 / sf0.03mg/LNDIron E200.7

04/12/13 22:21 / sf0.01mg/L0.03Molybdenum E200.7

04/12/13 16:47 / clm0.001mg/LNDSelenium E200.8

04/12/13 16:47 / clm0.0003mg/L0.0043Uranium E200.8

DATA QUALITY

04/16/13 08:03 / kbh%-2.11A/C Balance (± 5) A1030 E

04/16/13 08:03 / kbhmeq/L33.1Anions A1030 E

04/16/13 08:03 / kbhmeq/L31.7Cations A1030 E

04/16/13 08:03 / kbhmg/L2200Solids, Total Dissolved Calculated A1030 E

04/16/13 08:03 / kbh1.01TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040389-007

Client Sample ID 6375

Collection Date: 04/05/13 08:35

Matrix: Aqueous

Report Date: 04/19/13

DateReceived: 04/10/13

Revised Date: 04/26/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/11/13 19:38 / jba5mg/LNDCarbonate as CO3 A2320 B

04/11/13 19:38 / jba5mg/L456Bicarbonate as HCO3 A2320 B

04/12/13 22:25 / sf1mg/L510Calcium E200.7

D 04/12/13 02:21 / wc4mg/L1100Chloride E300.0

04/12/13 22:25 / sf1mg/L168Magnesium E200.7

04/12/13 22:25 / sf1mg/L17Potassium E200.7

04/12/13 22:25 / sf1mg/L614Sodium E200.7

D 04/12/13 02:21 / wc20mg/L1350Sulfate E300.0

PHYSICAL PROPERTIES

04/11/13 15:14 / ab1umhos/cm5880Conductivity @ 25 C A2510 B

H 04/11/13 15:14 / ab0.01s.u.7.22pH A4500-H B

04/11/13 16:22 / jz10mg/L4200Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/12/13 16:51 / clm0.001mg/LNDArsenic E200.8

04/12/13 22:25 / sf0.03mg/LNDIron E200.7

04/12/13 16:51 / clm0.01mg/LNDMolybdenum E200.8

04/12/13 16:51 / clm0.001mg/L0.008Selenium E200.8

D 04/12/13 16:51 / clm0.0005mg/L7.57Uranium E200.8

DATA QUALITY

04/16/13 08:03 / kbh%-0.145A/C Balance (± 5) A1030 E

04/16/13 08:03 / kbhmeq/L66.6Anions A1030 E

04/16/13 08:03 / kbhmeq/L66.4Cations A1030 E

04/16/13 08:03 / kbhmg/L4000Solids, Total Dissolved Calculated A1030 E

04/16/13 08:03 / kbh1.05TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040389-008

Client Sample ID 6376

Collection Date: 04/05/13 08:40

Matrix: Aqueous

Report Date: 04/19/13

DateReceived: 04/10/13

Revised Date: 04/26/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/11/13 19:45 / jba5mg/LNDCarbonate as CO3 A2320 B

04/11/13 19:45 / jba5mg/L432Bicarbonate as HCO3 A2320 B

04/12/13 22:29 / sf1mg/L517Calcium E200.7

D 04/17/13 17:17 / wc10mg/L1010Chloride E300.0

04/12/13 22:29 / sf1mg/L170Magnesium E200.7

04/12/13 22:29 / sf1mg/L17Potassium E200.7

04/12/13 22:29 / sf1mg/L629Sodium E200.7

D 04/12/13 02:39 / wc20mg/L1200Sulfate E300.0

PHYSICAL PROPERTIES

04/11/13 15:16 / ab1umhos/cm5280Conductivity @ 25 C A2510 B

H 04/11/13 15:16 / ab0.01s.u.7.22pH A4500-H B

04/11/13 16:22 / jz10mg/L3950Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/12/13 16:54 / clm0.001mg/L0.001Arsenic E200.8

04/12/13 22:29 / sf0.03mg/LNDIron E200.7

04/12/13 16:54 / clm0.01mg/LNDMolybdenum E200.8

04/16/13 16:31 / clm0.001mg/L0.014Selenium E200.8

D 04/12/13 16:54 / clm0.0005mg/L7.55Uranium E200.8

DATA QUALITY

04/18/13 14:51 / kbh%5.40A/C Balance (± 5) A1030 E

04/18/13 14:51 / kbhmeq/L60.6Anions A1030 E

04/18/13 14:51 / kbhmeq/L67.6Cations A1030 E

04/18/13 14:51 / kbhmg/L3800Solids, Total Dissolved Calculated A1030 E

04/18/13 14:51 / kbh1.04TDS Balance (0.80 - 1.20) A1030 E

- The Anion / Cation balance was confirmed by re-analysis.

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040389-009

Client Sample ID 6404

Collection Date: 04/05/13 09:15

Matrix: Aqueous

Report Date: 04/19/13

DateReceived: 04/10/13

Revised Date: 04/26/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/11/13 19:54 / jba5mg/LNDCarbonate as CO3 A2320 B

04/11/13 19:54 / jba5mg/L491Bicarbonate as HCO3 A2320 B

04/12/13 22:33 / sf1mg/L519Calcium E200.7

D 04/12/13 02:56 / wc4mg/L1160Chloride E300.0

04/12/13 22:33 / sf1mg/L174Magnesium E200.7

04/12/13 22:33 / sf1mg/L18Potassium E200.7

04/12/13 22:33 / sf1mg/L660Sodium E200.7

D 04/12/13 02:56 / wc20mg/L1430Sulfate E300.0

PHYSICAL PROPERTIES

04/11/13 15:19 / ab1umhos/cm6190Conductivity @ 25 C A2510 B

H 04/11/13 15:19 / ab0.01s.u.7.26pH A4500-H B

04/11/13 16:22 / jz10mg/L4430Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/12/13 16:57 / clm0.001mg/L0.002Arsenic E200.8

04/12/13 22:33 / sf0.03mg/L0.11Iron E200.7

04/12/13 16:57 / clm0.01mg/L0.03Molybdenum E200.8

04/12/13 16:57 / clm0.001mg/L0.010Selenium E200.8

D 04/12/13 16:57 / clm0.0005mg/L8.40Uranium E200.8

DATA QUALITY

04/16/13 08:03 / kbh%-0.723A/C Balance (± 5) A1030 E

04/16/13 08:03 / kbhmeq/L70.3Anions A1030 E

04/16/13 08:03 / kbhmeq/L69.3Cations A1030 E

04/16/13 08:03 / kbhmg/L4200Solids, Total Dissolved Calculated A1030 E

04/16/13 08:03 / kbh1.05TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040389-010

Client Sample ID 6405

Collection Date: 04/05/13 11:50

Matrix: Aqueous

Report Date: 04/19/13

DateReceived: 04/10/13

Revised Date: 04/26/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/11/13 20:02 / jba5mg/LNDCarbonate as CO3 A2320 B

04/11/13 20:02 / jba5mg/L501Bicarbonate as HCO3 A2320 B

04/12/13 22:36 / sf1mg/L685Calcium E200.7

D 04/12/13 04:06 / wc4mg/L1270Chloride E300.0

04/12/13 22:36 / sf1mg/L224Magnesium E200.7

04/12/13 22:36 / sf1mg/L18Potassium E200.7

D 04/12/13 22:36 / sf2mg/L557Sodium E200.7

D 04/12/13 04:06 / wc20mg/L1550Sulfate E300.0

PHYSICAL PROPERTIES

04/11/13 15:22 / ab1umhos/cm6570Conductivity @ 25 C A2510 B

H 04/11/13 15:22 / ab0.01s.u.7.23pH A4500-H B

04/11/13 16:23 / jz10mg/L4680Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/12/13 17:00 / clm0.001mg/L0.002Arsenic E200.8

04/12/13 22:36 / sf0.03mg/L0.14Iron E200.7

D 04/12/13 22:36 / sf0.03mg/L0.13Molybdenum E200.7

04/12/13 17:00 / clm0.001mg/L0.030Selenium E200.8

D 04/12/13 17:00 / clm0.0005mg/L9.61Uranium E200.8

DATA QUALITY

04/16/13 08:04 / kbh%0.446A/C Balance (± 5) A1030 E

04/16/13 08:04 / kbhmeq/L76.7Anions A1030 E

04/16/13 08:04 / kbhmeq/L77.3Cations A1030 E

04/16/13 08:04 / kbhmg/L4600Solids, Total Dissolved Calculated A1030 E

04/16/13 08:04 / kbh1.02TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040389

QA/QC Summary Report

04/19/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 04/26/13

Count

Prepared by Casper, WY Branch

Method: A2320 B Batch: R172380

Sample ID: MBLK 04/11/13 13:24Method Blank Run: MANTECH_130411A3

Alkalinity, Total as CaCO3 1ND mg/L

Carbonate as CO3 1ND mg/L

Bicarbonate as HCO3 11 mg/L

Sample ID: LCS_130315 04/11/13 13:37Laboratory Control Sample Run: MANTECH_130411A

Alkalinity, Total as CaCO3 102 90 1105.0153 mg/L

Sample ID: C13040302-001ADUP 04/11/13 13:53Sample Duplicate Run: MANTECH_130411A3

Alkalinity, Total as CaCO3 105.0 0.5170 mg/L

Carbonate as CO3 105.0ND mg/L

Bicarbonate as HCO3 105.0 0.5207 mg/L

Sample ID: C13040335-001AMS 04/11/13 14:09Sample Matrix Spike Run: MANTECH_130411A

Alkalinity, Total as CaCO3 100 80 1205.0319 mg/L

Sample ID: C13040381-006AMS 04/11/13 17:43Sample Matrix Spike Run: MANTECH_130411A

Alkalinity, Total as CaCO3 102 80 1205.0361 mg/L

Sample ID: C13040389-004ADUP 04/11/13 19:13Sample Duplicate Run: MANTECH_130411A3

Alkalinity, Total as CaCO3 105.0 0.21110 mg/L

Carbonate as CO3 105.0ND mg/L

Bicarbonate as HCO3 105.0 0.21350 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040389

QA/QC Summary Report

04/19/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 04/26/13

Count

Prepared by Casper, WY Branch

Method: A2510 B Batch: R172341

Sample ID: SC 2ND 1413 04/11/13 09:06Laboratory Control Sample Run: PHSC_101-C_130411A

Conductivity @ 25 C 102 90 1101.01440 umhos/cm

Sample ID: MBLK 04/11/13 09:32Method Blank Run: PHSC_101-C_130411A

Conductivity @ 25 C 0.22 umhos/cm

Sample ID: C13040389-002ADUP 04/11/13 15:00Sample Duplicate Run: PHSC_101-C_130411A

Conductivity @ 25 C 101.0 0.17830 umhos/cm

Sample ID: C13040726-002ADUP 04/11/13 15:30Sample Duplicate Run: PHSC_101-C_130411A

Conductivity @ 25 C 101.0 0.510300 umhos/cm

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040389

QA/QC Summary Report

04/19/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 04/26/13

Count

Prepared by Casper, WY Branch

Method: A2540 C Batch: TDS130411A

Sample ID: MB-1_130411A 04/11/13 16:10Method Blank Run: BAL-19_130411B

Solids, Total Dissolved TDS @ 180 C 10ND mg/L

Sample ID: LCS-2_130411A 04/11/13 16:10Laboratory Control Sample Run: BAL-19_130411B

Solids, Total Dissolved TDS @ 180 C 100 90 1101001990 mg/L

Sample ID: C13040369-011A MS 04/11/13 16:18Sample Matrix Spike Run: BAL-19_130411B

Solids, Total Dissolved TDS @ 180 C 99 90 11010024400 mg/L

Sample ID: C13040389-001A DUP 04/11/13 16:20Sample Duplicate Run: BAL-19_130411B

Solids, Total Dissolved TDS @ 180 C 510 0.64760 mg/L

Sample ID: C13040726-001A DUP 04/11/13 16:24Sample Duplicate Run: BAL-19_130411B

Solids, Total Dissolved TDS @ 180 C 510 0.11400 mg/L

Sample ID: C13040726-002A MS 04/11/13 16:25Sample Matrix Spike Run: BAL-19_130411B

Solids, Total Dissolved TDS @ 180 C 98 90 11010018400 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040389

QA/QC Summary Report

04/19/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 04/26/13

Count

Prepared by Casper, WY Branch

Method: A4500-H B Analytical Run: PHSC_101-C_130411A

Sample ID: pH 6.86 04/11/13 08:53Initial Calibration Verification Standard

pH 100 98 1020.0106.87 s.u.

Method: A4500-H B Batch: R172341

Sample ID: C13040389-002ADUP 04/11/13 15:00Sample Duplicate Run: PHSC_101-C_130411A

pH 30.010 0.07.13 s.u.

Sample ID: C13040726-002ADUP 04/11/13 15:30Sample Duplicate Run: PHSC_101-C_130411A

pH 30.010 0.07.38 s.u.

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040389

QA/QC Summary Report

04/19/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 04/26/13

Count

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP4-C_130412A

Sample ID: ICV 04/12/13 12:55Initial Calibration Verification Standard7

Calcium 102 95 1050.5051.2 mg/L

Iron 103 95 1050.0305.15 mg/L

Magnesium 100 95 1050.5050.2 mg/L

Molybdenum 100 95 1050.101.00 mg/L

Potassium 102 95 1050.5051.1 mg/L

Sodium 104 95 1050.5051.8 mg/L

Uranium 98 95 1051.04.90 mg/L

Sample ID: ICSA 04/12/13 13:09Interference Check Sample A7

Calcium 92 80 1200.50459 mg/L

Iron 90 80 1200.030179 mg/L

Magnesium 99 80 1200.50497 mg/L

Molybdenum 0.100.00291 mg/L

Potassium 0.50-0.0311 mg/L

Sodium 0.500.418 mg/L

Uranium 1.00.687 mg/L

Sample ID: ICSAB 04/12/13 13:13Interference Check Sample AB7

Calcium 90 80 1200.50449 mg/L

Iron 88 80 1200.030176 mg/L

Magnesium 99 80 1200.50494 mg/L

Molybdenum 0.10-0.00307 mg/L

Potassium 0.50-0.0245 mg/L

Sodium 0.500.339 mg/L

Uranium 1.00.686 mg/L

Method: E200.7 Batch: R172439

Sample ID: MB-1304012A 04/12/13 13:32Method Blank Run: ICP4-C_130412A7

Calcium 1.0ND mg/L

Iron 0.030ND mg/L

Magnesium 1.00.0496 mg/L

Molybdenum 0.010ND mg/L

Potassium 1.0ND mg/L

Sodium 1.0ND mg/L

Uranium 0.00030ND mg/L

Sample ID: LFB-1304012A 04/12/13 13:36Laboratory Fortified Blank Run: ICP4-C_130412A7

Calcium 95 85 1150.5047.4 mg/L

Iron 96 85 1150.0300.962 mg/L

Magnesium 93 85 1150.5046.3 mg/L

Molybdenum 94 85 1150.100.943 mg/L

Potassium 94 85 1150.5047.2 mg/L

Sodium 94 85 1150.5047.1 mg/L

Uranium 90 85 1151.04.51 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040389

QA/QC Summary Report

04/19/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 04/26/13

Count

Prepared by Casper, WY Branch

Method: E200.7 Batch: R172439

Sample ID: C13040217-003BMS2 04/12/13 20:21Sample Matrix Spike Run: ICP4-C_130412A7

Calcium 85 70 1301.0760 mg/L

Iron 94 70 1300.0307.31 mg/L

Magnesium 93 70 1301.0322 mg/L

Molybdenum 99 70 1300.0155.07 mg/L

Potassium 94 70 1301.0297 mg/L

Sodium 91 70 1301.0519 mg/L

Uranium 99 70 1301.525.1 mg/L

Sample ID: C13040217-003BMSD 04/12/13 20:25Sample Matrix Spike Duplicate Run: ICP4-C_130412A7

Calcium 88 70 130 201.0 0.9767 mg/L

Iron 95 70 130 200.030 1.07.38 mg/L

Magnesium 94 70 130 201.0 1.0325 mg/L

Molybdenum 100 70 130 200.015 1.15.12 mg/L

Potassium 96 70 130 201.0 1.3301 mg/L

Sodium 93 70 130 201.0 1.2526 mg/L

Uranium 101 70 130 201.5 2.425.7 mg/L

Sample ID: C13040389-004BMS2 04/12/13 22:06Sample Matrix Spike Run: ICP4-C_130412A7

Calcium 93 70 1301.0676 mg/L

Iron 96 70 1300.0309.85 mg/L

Magnesium 93 70 1301.0581 mg/L

Molybdenum 92 70 1300.03012.3 mg/L

Potassium 92 70 1301.0478 mg/L

Sodium 73 70 1302.12030 mg/L

Uranium 95 70 1303.171.5 mg/L

Sample ID: C13040389-004BMSD 04/12/13 22:10Sample Matrix Spike Duplicate Run: ICP4-C_130412A7

Calcium 93 70 130 201.0 0.0677 mg/L

Iron 96 70 130 200.030 0.69.79 mg/L

Magnesium 93 70 130 201.0 0.0581 mg/L

Molybdenum 92 70 130 200.030 0.312.2 mg/L

Potassium 92 70 130 201.0 0.0478 mg/L

Sodium 74 70 130 202.1 0.12030 mg/L

Uranium 95 70 130 203.1 0.271.3 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040389

QA/QC Summary Report

04/19/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 04/26/13

Count

Prepared by Casper, WY Branch

Method: E200.8 Analytical Run: ICPMS2-C_130412A

Sample ID: ICV 04/12/13 14:32Initial Calibration Verification Standard4

Arsenic 98 90 1100.00100.0489 mg/L

Molybdenum 100 90 1100.00100.0500 mg/L

Selenium 98 90 1100.00100.0490 mg/L

Uranium 99 90 1100.000300.0494 mg/L

Method: E200.8 Batch: R172440

Sample ID: LRB 04/12/13 14:58Method Blank Run: ICPMS2-C_130412A4

Arsenic 0.000100.0003 mg/L

Molybdenum 4E-05ND mg/L

Selenium 0.00020.0007 mg/L

Uranium 1E-05ND mg/L

Sample ID: LFB 04/12/13 15:01Laboratory Fortified Blank Run: ICPMS2-C_130412A4

Arsenic 104 85 1150.00100.0521 mg/L

Molybdenum 105 85 1150.00100.0526 mg/L

Selenium 102 85 1150.00100.0519 mg/L

Uranium 105 85 1150.000300.0527 mg/L

Sample ID: C13040243-001CMS4 04/12/13 16:09Sample Matrix Spike Run: ICPMS2-C_130412A4

Arsenic 104 70 1300.00100.272 mg/L

Molybdenum 106 70 1300.00100.275 mg/L

Selenium 99 70 1300.00130.256 mg/L

Uranium 110 70 1300.000500.280 mg/L

Sample ID: C13040243-001CMSD 04/12/13 16:12Sample Matrix Spike Duplicate Run: ICPMS2-C_130412A4

Arsenic 102 70 130 200.0010 1.80.267 mg/L

Molybdenum 106 70 130 200.0010 0.40.276 mg/L

Selenium 99 70 130 200.0013 0.20.256 mg/L

Uranium 108 70 130 200.00050 1.30.277 mg/L

Sample ID: C13040389-010BMS4 04/12/13 17:03Sample Matrix Spike Run: ICPMS2-C_130412A4

Arsenic 105 70 1300.00100.264 mg/L

Molybdenum 110 70 1300.00100.368 mg/L

Selenium 99 70 1300.00130.279 mg/L

Uranium 70 1300.000509.85 mg/L A

Sample ID: C13040389-010BMSD 04/12/13 17:07Sample Matrix Spike Duplicate Run: ICPMS2-C_130412A4

Arsenic 106 70 130 200.0010 0.60.266 mg/L

Molybdenum 108 70 130 200.0010 1.30.363 mg/L

Selenium 99 70 130 200.0013 0.20.278 mg/L

Uranium 70 130 200.00050 0.49.81 mg/L A

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040389

QA/QC Summary Report

04/19/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 04/26/13

Count

Prepared by Casper, WY Branch

Method: E200.8 Analytical Run: ICPMS2-C_130416A

Sample ID: ICV 04/16/13 13:25Initial Calibration Verification Standard

Selenium 98 90 1100.00100.0489 mg/L

Method: E200.8 Batch: R172523

Sample ID: LRB 04/16/13 13:50Method Blank Run: ICPMS2-C_130416A

Selenium 0.0002ND mg/L

Sample ID: LFB 04/16/13 13:54Laboratory Fortified Blank Run: ICPMS2-C_130416A

Selenium 100 85 1150.00100.0502 mg/L

Sample ID: C13040361-003BMS4 04/16/13 15:49Sample Matrix Spike Run: ICPMS2-C_130416A

Selenium 95 70 1300.00100.0616 mg/L

Sample ID: C13040361-003BMSD 04/16/13 15:52Sample Matrix Spike Duplicate Run: ICPMS2-C_130416A

Selenium 95 70 130 200.0010 0.50.0613 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040389

QA/QC Summary Report

04/19/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 04/26/13

Count

Prepared by Casper, WY Branch

Method: E300.0 Analytical Run: IC1-C_130411A

Sample ID: ICV 04/11/13 14:10Initial Calibration Verification Standard2

Chloride 100 90 1101.010.0 mg/L

Sulfate 100 90 1101.040.0 mg/L

Method: E300.0 Batch: R172428

Sample ID: ICB 04/11/13 14:28Method Blank Run: IC1-C_130411A2

Chloride 0.07ND mg/L

Sulfate 0.080.10 mg/L

Sample ID: LFB-041113-1 04/11/13 15:02Laboratory Fortified Blank Run: IC1-C_130411A2

Chloride 95 90 1101.09.48 mg/L

Sulfate 95 90 1101.038.2 mg/L

Sample ID: LFBD-041113-1 04/11/13 15:20Laboratory Fortified Blank Duplicate Run: IC1-C_130411A2

Chloride 96 90 110 201.0 1.29.59 mg/L

Sulfate 96 90 110 201.0 1.238.7 mg/L

Sample ID: C13040361-008AMS 04/12/13 00:02Sample Matrix Spike Run: IC1-C_130411A2

Chloride 100 90 110101220 mg/L

Sulfate 100 90 110423010 mg/L

Sample ID: C13040361-008AMSD 04/12/13 00:19Sample Matrix Spike Duplicate Run: IC1-C_130411A2

Chloride 101 90 110 2010 0.51230 mg/L

Sulfate 101 90 110 2042 0.53030 mg/L

Sample ID: C13040389-010AMS 04/12/13 04:23Sample Matrix Spike Run: IC1-C_130411A2

Chloride 90 1104.21460 mg/L A

Sulfate 99 90 110172350 mg/L

Sample ID: C13040389-010AMSD 04/12/13 04:41Sample Matrix Spike Duplicate Run: IC1-C_130411A2

Chloride 90 110 204.2 0.91480 mg/L A

Sulfate 101 90 110 2017 0.52360 mg/L

Method: E300.0 Batch: R172589

Sample ID: ICB-041513 04/15/13 13:37Method Blank Run: IC2-C_130415A

Chloride 0.030.03 mg/L

Sample ID: LFB-041513-01 04/15/13 14:08Laboratory Fortified Blank Run: IC2-C_130415A

Chloride 96 90 1101.09.61 mg/L

Sample ID: LFBD-041513-01 04/15/13 14:23Laboratory Fortified Blank Duplicate Run: IC2-C_130415A

Chloride 97 90 110 201.0 1.19.71 mg/L

Sample ID: C13040389-008AMS 04/17/13 17:32Sample Matrix Spike Run: IC2-C_130415A

Chloride 102 90 110101520 mg/L

Sample ID: C13040389-008AMSD 04/17/13 17:48Sample Matrix Spike Duplicate Run: IC2-C_130415A

Chloride 104 90 110 2010 0.71530 mg/L

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.
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Shipping container/cooler in good condition?

Custody seals intact on shipping container/cooler?

Custody seals intact on sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

� �

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Not Present

Not Present

Not Present

�

�

�

No VOA vials submitted

Not Applicable �

�

0.4°C  On Ice

4/10/2013Timothy I. Houghteling

FedEx

th

Date Received:

Received by:

Login completed by:

Carrier 
name:

BL2000\kmiller

4/12/2013

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:

None

Temp Blank received? Yes No� � Not Applicable �

Workorder Receipt Checklist

Rio Algom Mining Corporation LLC C13040389

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as pH, Dissolved Oxygen and Residual 
Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, data units are typically noted as –dry. 
For agricultural and mining soil parameters/characteristics, all samples are dried and ground prior to sample analysis.

Standard Reporting Procedures

Page 22 of 23



Page 23 of 23



BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

      Analytical      
Report

Montgomery and Associates

P.O. Box 218   

Grants, NM  87020

ACZ Project ID:  L11467

John Laney:  

Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on April 05, 2013.  
This project has been assigned to ACZ's project number, L11467.  Please reference this number in all future 
inquiries.

All analyses were performed according to ACZ's Quality Assurance Plan.  The enclosed results relate only to 
the samples received under L11467.  Each section of this report has been reviewed and approved by the 
appropriate Laboratory Supervisor, or a qualified substitute.

Except as noted, the test results for the methods and parameters listed on ACZ's current NELAC certificate 
letter (#ACZ) meet all requirements of NELAC.

This report shall be used or copied only in its entirety.  ACZ is not responsible for the consequences arising 
from the use of a partial report.

All samples and sub-samples associated with this project will be disposed of after October 19, 2013.  If the 
samples are determined to be hazardous, additional charges apply for disposal (typically $11/sample).  If you 
would like the samples to be held longer than ACZ's stated policy or to be returned, please contact your Project 
Manager or Customer Service Representative for further details and associated costs.  ACZ retains analytical 
raw data reports for ten years.

If you have any questions or other needs, please contact your Project Manager.

John Laney

April 22, 2013

Project ID:  1350.15

Montgomery and Associates

1550 E. Prince Rd.   

Tucson, AZ  85719

Accounts Payable

Report to: Bill to:

REPAD.01.06.05.02 Page 1 of 13



ACZ Sample ID: L11467-01    

Sample ID: 6398

Sample Matrix: Ground Water

Montgomery and Associates

Project ID: 1350.15

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 
Results

Date Sampled: 04/04/13 11:05

Date Received: 04/05/13

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQ

Arsenic, dissolved M200.8 ICP-MS 0.004 mg/L 0.005B msh0.001 04/09/13 23:31

Calcium, dissolved M200.7 ICP 406 mg/L 5 aeb1 04/09/13 18:08

Iron, dissolved M200.7 ICP mg/L 0.3U aeb0.1* 04/09/13 18:08

Magnesium, dissolved M200.7 ICP 148 mg/L 5 aeb1 04/09/13 18:08

Molybdenum, dissolved M200.8 ICP-MS 23.5 mg/L 1 msh0.3* 04/11/13 16:02

Potassium, dissolved M200.7 ICP 12 mg/L 8 aeb2 04/09/13 18:08

Selenium, dissolved M200.8 ICP-MS 0.0690 mg/L 0.001 msh0.0005 04/09/13 23:31

Sodium, dissolved M200.7 ICP 4150 mg/L 8 aeb2 04/09/13 18:08

Uranium, dissolved M200.8 ICP-MS 60.80 mg/L 0.3 msh0.05 04/11/13 16:02

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQ

Alkalinity as CaCO3 SM2320B - Titration

  Bicarbonate as 
CaCO3

2260 mg/L 20 ljr2 04/10/13 0:00

  Carbonate as CaCO3 mg/L 20U ljr2 04/10/13 0:00

  Hydroxide as CaCO3 mg/L 20U ljr2 04/10/13 0:00

  Total Alkalinity 2260 mg/L 20 ljr2 04/10/13 0:00

Cation-Anion Balance Calculation

  Cation-Anion Balance -1.1 % calc04/22/13 0:00

  Sum of Anions 220 meq/L 0.5 calc0.1 04/22/13 0:00

  Sum of Cations 215 meq/L 0.5 calc0.1 04/22/13 0:00

Chloride SM4500Cl-E 1140 mg/L 100 lhb20 04/11/13 11:30

Conductivity @25C SM2510B 16000 umhos/cm 10 ljr1 04/10/13 23:24

pH (lab) SM4500H+ B

  pH 8.1 units 0.1H ljr0.1 04/10/13 0:00

  pH measured at 21.0 C 0.1 ljr0.1 04/10/13 0:00

Residue, Filterable 
(TDS) @180C

SM2540C 14200 mg/L 20 ljr10* 04/05/13 17:55

Sulfate D516-02 - Turbidimetric 6800 mg/L 2000 lhb300* 04/11/13 14:25

TDS (calculated) Calculation 14000 mg/L 50 calc10 04/22/13 0:00

TDS (ratio - 
measured/calculated)

Calculation 1.01 calc04/22/13 0:00

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L11467-02    

Sample ID: 6400

Sample Matrix: Ground Water

Montgomery and Associates

Project ID: 1350.15

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 
Results

Date Sampled: 04/04/13 12:15

Date Received: 04/05/13

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQ

Arsenic, dissolved M200.8 ICP-MS 0.004 mg/L 0.005B msh0.001 04/09/13 23:34

Calcium, dissolved M200.7 ICP 403 mg/L 5 aeb1 04/09/13 18:11

Iron, dissolved M200.7 ICP 0.1 mg/L 0.3B aeb0.1* 04/09/13 18:11

Magnesium, dissolved M200.7 ICP 148 mg/L 5 aeb1 04/09/13 18:11

Molybdenum, dissolved M200.8 ICP-MS 24.6 mg/L 1 msh0.3* 04/11/13 16:05

Potassium, dissolved M200.7 ICP 12 mg/L 8 aeb2 04/09/13 18:11

Selenium, dissolved M200.8 ICP-MS 0.0774 mg/L 0.001 msh0.0005 04/09/13 23:34

Sodium, dissolved M200.7 ICP 4110 mg/L 8 aeb2 04/09/13 18:11

Uranium, dissolved M200.8 ICP-MS 63.60 mg/L 0.3 msh0.05 04/11/13 16:05

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQ

Alkalinity as CaCO3 SM2320B - Titration

  Bicarbonate as 
CaCO3

2230 mg/L 20 ljr2 04/10/13 0:00

  Carbonate as CaCO3 mg/L 20U ljr2 04/10/13 0:00

  Hydroxide as CaCO3 mg/L 20U ljr2 04/10/13 0:00

  Total Alkalinity 2230 mg/L 20 ljr2* 04/10/13 0:00

Cation-Anion Balance Calculation

  Cation-Anion Balance -1.8 % calc04/22/13 0:00

  Sum of Anions 221 meq/L 0.5 calc0.1 04/22/13 0:00

  Sum of Cations 213 meq/L 0.5 calc0.1 04/22/13 0:00

Chloride SM4500Cl-E 1140 mg/L 100 lhb20 04/11/13 11:30

Conductivity @25C SM2510B 16100 umhos/cm 10 ljr1* 04/10/13 23:48

pH (lab) SM4500H+ B

  pH 8.0 units 0.1H ljr0.1* 04/10/13 0:00

  pH measured at 21.0 C 0.1 ljr0.1 04/10/13 0:00

Residue, Filterable 
(TDS) @180C

SM2540C 14200 mg/L 20 ljr10* 04/05/13 17:56

Sulfate D516-02 - Turbidimetric 6900 mg/L 2000 lhb300* 04/11/13 14:25

TDS (calculated) Calculation 14100 mg/L 50 calc10 04/22/13 0:00

TDS (ratio - 
measured/calculated)

Calculation 1.01 calc04/22/13 0:00

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L11467-03    

Sample ID: 6402

Sample Matrix: Ground Water

Montgomery and Associates

Project ID: 1350.15

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 
Results

Date Sampled: 04/04/13 12:55

Date Received: 04/05/13

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQ

Arsenic, dissolved M200.8 ICP-MS 0.004 mg/L 0.005B msh0.001 04/09/13 23:37

Calcium, dissolved M200.7 ICP 400 mg/L 5 aeb1 04/09/13 18:14

Iron, dissolved M200.7 ICP mg/L 0.3U aeb0.1* 04/09/13 18:14

Magnesium, dissolved M200.7 ICP 149 mg/L 5 aeb1 04/09/13 18:14

Molybdenum, dissolved M200.8 ICP-MS 24.4 mg/L 1 msh0.3* 04/11/13 16:08

Potassium, dissolved M200.7 ICP 12 mg/L 8 aeb2 04/09/13 18:14

Selenium, dissolved M200.8 ICP-MS 0.0756 mg/L 0.001 msh0.0005 04/09/13 23:37

Sodium, dissolved M200.7 ICP 4100 mg/L 8 aeb2 04/09/13 18:14

Uranium, dissolved M200.8 ICP-MS 62.70 mg/L 0.3 msh0.05 04/11/13 16:08

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQ

Alkalinity as CaCO3 SM2320B - Titration

  Bicarbonate as 
CaCO3

2240 mg/L 20H ljr2 04/19/13 0:00

  Carbonate as CaCO3 mg/L 20UH ljr2 04/19/13 0:00

  Hydroxide as CaCO3 mg/L 20UH ljr2 04/19/13 0:00

  Total Alkalinity 2240 mg/L 20H ljr2* 04/19/13 0:00

Cation-Anion Balance Calculation

  Cation-Anion Balance -0.9 % calc04/22/13 0:00

  Sum of Anions 217 meq/L 0.5 calc0.1 04/22/13 0:00

  Sum of Cations 213 meq/L 0.5 calc0.1 04/22/13 0:00

Chloride SM4500Cl-E 1140 mg/L 100 lhb20 04/11/13 11:30

Conductivity @25C SM2510B 16300 umhos/cm 10 las1 04/12/13 17:28

pH (lab) SM4500H+ B

  pH 8.0 units 0.1H las0.1 04/12/13 0:00

  pH measured at 21.0 C 0.1 las0.1 04/12/13 0:00

Residue, Filterable 
(TDS) @180C

SM2540C 14200 mg/L 20 ljr10* 04/05/13 17:56

Sulfate D516-02 - Turbidimetric 6700 mg/L 2000 lhb300* 04/11/13 14:26

TDS (calculated) Calculation 13800 mg/L 50 calc10 04/22/13 0:00

TDS (ratio - 
measured/calculated)

Calculation 1.03 calc04/22/13 0:00

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.

Page 4 of 13



ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)

MDL Method Detection Limit.  Same as Minimum Reporting Limit.  Allows for instrument and annual fluctuations.

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit, typically 5 times the MDL.

QC True Value of the Control Sample or the amount added to the Spike 

Rec Recovered amount of the true value or spike added, in % (except for LCSS, mg/Kg)

RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate

ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank

CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix

CCV Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate

DUP Sample Duplicate LRB Laboratory Reagent Blank

ICB Initial Calibration Blank MS Matrix Spike

ICV Initial Calibration Verification standard MSD Matrix Spike Duplicate

ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil

LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water

LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard

LCSW Laboratory Control Sample - Water SDL Serial Dilution

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Spikes/Fortified Matrix Determines sample matrix interferences, if any.

Standard Verifies the validity of the calibration.

ACZ Qualifiers (Qual)

B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.

H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.

L Target analyte response was below the laboratory defined negative threshold.

U The material was analyzed for, but was not detected above the level of the associated value.

The associated value is either the sample quantitation limit or the sample detection limit.

Method References

(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.

(2) EPA 600/R-93-100.  Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.

(3) EPA 600/R-94-111.  Methods for the Determination of Metals in Environmental Samples - Supplement I, May 1994.

(4) EPA SW-846.  Test Methods for Evaluating Solid Waste.

(5) Standard Methods for the Examination of Water and Wastewater.

Comments

(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.

(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.

(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier

associated with the result.

(5) If the MDL equals the PQL or the MDL column is omitted, the PQL is the reporting limit.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf

 

REP001.09.12.01

Inorganic            

Reference
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic QC 
Summary

ACZ Project ID: L11467Montgomery and Associates

Alkalinity as CaCO3     SM2320B - Titration

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG341864

WG341864PBW1 04/10/13 17:53PBW U -20 20mg/L

WG341864LCSW2 04/10/13 18:07 91.5LCSW WC130328-1 750.7 90 110mg/L820

WG341864LCSW5 04/10/13 21:28 93.6LCSW WC130328-1 767.2 90 110mg/L820

WG341864PBW2 04/10/13 21:36PBW U -20 20mg/L

L11478-08DUP 04/11/13 0:13 265DUP 248.4 6.5mg/L 20

WG341864LCSW8 04/11/13 0:26 94LCSW WC130328-1 770.4 90 110mg/L820

WG341864PBW3 04/11/13 0:35PBW 2.1 -20 20mg/L

WG341864LCSW11 04/11/13 3:56 95.8LCSW WC130328-1 785.3 90 110mg/L820

WG341864PBW4 04/11/13 4:05PBW U -20 20mg/L

WG341864LCSW14 04/11/13 7:25 97.3LCSW WC130328-1 797.5 90 110mg/L820

WG342354

WG342354PBW 04/19/13 18:38PBW 2.1 -20 20mg/L

WG342354LCSW2 04/19/13 18:52 92LCSW WC130415-9 754.1 90 110mg/L820.0001

L11604-02DUP 04/19/13 20:11 360DUP 366.8 1.9mg/L 20

WG342354LCSW4 04/19/13 22:04 93.5LCSW WC130415-9 766.9 90 110mg/L820.0001

Arsenic, dissolved     M200.8 ICP-MS

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG341789

WG341789ICV 04/09/13 22:06 106.4ICV MS130402-2 .05319 90 110mg/L.05

WG341789ICB 04/09/13 22:10ICB U -0.0006 0.0006mg/L

WG341789LFB 04/09/13 22:13 92.7LFB MS130329-1 .04639 85 115mg/L.05005

L11461-03AS 04/09/13 23:15 .0016 99.1AS MS130329-1 .05119 70 130mg/L.05005

L11461-03ASD 04/09/13 23:18 .0016 101.2ASD MS130329-1 .05227 2.0970 130mg/L 20.05005

Calcium, dissolved     M200.7 ICP

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG341758

WG341758ICV 04/09/13 16:35 98ICV II130114-3 97.96 95 105mg/L100

WG341758ICB 04/09/13 16:41ICB U -0.6 0.6mg/L

WG341758LFB 04/09/13 16:54 104.5LFB II130326-2 71.05 85 115mg/L67.95918

L11460-07AS 04/09/13 17:43 43.3 101.7AS II130326-2 112.4 85 115mg/L67.95918

L11460-07ASD 04/09/13 17:46 43.3 101.4ASD II130326-2 112.2 0.1885 115mg/L 2067.95918

Chloride     SM4500Cl-E

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG341899

WG341899ICB 04/11/13 10:50ICB U -3 3mg/L

WG341899ICV 04/11/13 10:50 106.1ICV WI130131-1 58.3 90 110mg/L54.945

WG341899LFB1 04/11/13 11:20 106LFB WI130201-8 31.8 90 110mg/L30

WG341899LFB2 04/11/13 11:24 107LFB WI130201-8 32.1 90 110mg/L30

L11461-04AS 04/11/13 11:43 140 90AS 10XCL 167 90 110mg/L30

L11462-03DUP 04/11/13 11:43 140DUP 135 3.6mg/L 20

REPIN.01.06.05.01 Page 6 of 13



BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic QC 
Summary

ACZ Project ID: L11467Montgomery and Associates

Conductivity @25C     SM2510B

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG341864

WG341864LCSW1 04/10/13 17:56 100.9LCSW PCN41036 1421.1 90 110umhos/cm1408.8

WG341864LCSW4 04/10/13 21:17 100.3LCSW PCN41036 1413 90 110umhos/cm1408.8

L11478-08DUP 04/11/13 0:13 3930DUP 3930 0umhos/cm 20

WG341864LCSW7 04/11/13 0:15 99.6LCSW PCN41036 1402.8 90 110umhos/cm1408.8

WG341864LCSW10 04/11/13 3:44 99LCSW PCN41036 1394.7 90 110umhos/cm1408.8

WG341864LCSW13 04/11/13 7:13 98.4LCSW PCN41036 1386.6 90 110umhos/cm1408.8

WG341990

WG341990LCSW1 04/12/13 16:37 102LCSW PCN41036 1436.3 90 110umhos/cm1408.8

L11485-02DUP 04/12/13 18:32 35DUP 37.3 6.4umhos/cm 20

WG341990LCSW4 04/12/13 19:53 99.9LCSW PCN41036 1406.9 90 110umhos/cm1408.8

WG341990LCSW7 04/12/13 23:35 98.9LCSW PCN41036 1393.8 90 110umhos/cm1408.8

WG341990LCSW10 04/13/13 2:47 98.2LCSW PCN41036 1383.6 90 110umhos/cm1408.8

WG341990LCSW13 04/13/13 5:41 96.6LCSW PCN41036 1361.3 90 110umhos/cm1408.8

Iron, dissolved     M200.7 ICP

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG341758

WG341758ICV 04/09/13 16:35 100ICV II130114-3 2 95 105mg/L2

WG341758ICB 04/09/13 16:41ICB U -0.06 0.06mg/L

WG341758LFB 04/09/13 16:54 103.6LFB II130326-2 1.036 85 115mg/L1

L11460-07AS 04/09/13 17:43 U 103.3AS II130326-2 1.033 85 115mg/L1

L11460-07ASD 04/09/13 17:46 U 103.6ASD II130326-2 1.036 0.2985 115mg/L 201

Magnesium, dissolved     M200.7 ICP

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG341758

WG341758ICV 04/09/13 16:35 101ICV II130114-3 101.03 95 105mg/L100

WG341758ICB 04/09/13 16:41ICB U -0.6 0.6mg/L

WG341758LFB 04/09/13 16:54 103.9LFB II130326-2 51.94 85 115mg/L49.99941

L11460-07AS 04/09/13 17:43 5.3 104.1AS II130326-2 57.37 85 115mg/L49.99941

L11460-07ASD 04/09/13 17:46 5.3 103.4ASD II130326-2 57.01 0.6385 115mg/L 2049.99941

Molybdenum, dissolved     M200.8 ICP-MS

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG341855

WG341855ICV1 04/11/13 14:36 99.8ICV MS130402-2 .02 90 110mg/L.02004

WG341855ICB1 04/11/13 14:39ICB U -0.0015 0.0015mg/L

WG341855LFB 04/11/13 14:42 88.4LFB MS130329-1 .04418 85 115mg/L.05

L11460-05AS 04/11/13 15:39 1.12 104AS MS130329-1 1.172 70 130mg/L.05

L11460-05ASD  M304/11/13 15:42 1.12 50ASD MS130329-1 1.145 2.3370 130mg/L 20.05

REPIN.01.06.05.01 Page 7 of 13



BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic QC 
Summary

ACZ Project ID: L11467Montgomery and Associates

pH (lab)     SM4500H+ B

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG341864

WG341864LCSW3 04/10/13 18:11 100.2LCSW PCN40853 6.01 98 102units6

WG341864LCSW6 04/10/13 21:31 100.3LCSW PCN40853 6.02 98 102units6

L11478-08DUP 04/11/13 0:13 8.3DUP 8.34 0.5units 20

WG341864LCSW9 04/11/13 0:29 100.2LCSW PCN40853 6.01 98 102units6

WG341864LCSW12 04/11/13 4:00 100.2LCSW PCN40853 6.01 98 102units6

WG341864LCSW15 04/11/13 7:28 100.3LCSW PCN40853 6.02 98 102units6

WG341990

WG341990LCSW3 04/12/13 16:53 100LCSW PCN40853 6 98 102units6

L11485-02DUP 04/12/13 18:32 7.7DUP 7.69 0.1units 20

WG341990LCSW6 04/12/13 20:09 100.2LCSW PCN40853 6.01 98 102units6

WG341990LCSW9 04/12/13 23:50 100LCSW PCN40853 6 98 102units6

WG341990LCSW12 04/13/13 3:03 99.8LCSW PCN40853 5.99 98 102units6

WG341990LCSW15 04/13/13 5:57 99.8LCSW PCN40853 5.99 98 102units6

Potassium, dissolved     M200.7 ICP

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG341758

WG341758ICV 04/09/13 16:35 99.3ICV II130114-3 19.85 95 105mg/L20

WG341758ICB 04/09/13 16:41ICB U -0.9 0.9mg/L

WG341758LFB 04/09/13 16:54 102.7LFB II130326-2 102.7 85 115mg/L99.97161

L11460-07AS 04/09/13 17:43 3.2 104.8AS II130326-2 108 85 115mg/L99.97161

L11460-07ASD 04/09/13 17:46 3.2 104.7ASD II130326-2 107.9 0.0985 115mg/L 2099.97161

Residue, Filterable (TDS) @180C     SM2540C

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG341649

WG341649PBW 04/05/13 17:43PBW U -20 20mg/L

WG341649LCSW 04/05/13 17:43 96.9LCSW PCN40254 252 80 120mg/L260

L11475-01DUP 04/05/13 18:02 720DUP 710 1.4mg/L 20

Selenium, dissolved     M200.8 ICP-MS

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG341789

WG341789ICV 04/09/13 22:06 104.8ICV MS130402-2 .0524 90 110mg/L.05

WG341789ICB 04/09/13 22:10ICB U -0.0003 0.0003mg/L

WG341789LFB 04/09/13 22:13 92.5LFB MS130329-1 .04631 85 115mg/L.05005

L11461-03AS 04/09/13 23:15 .0002 110.7AS MS130329-1 .05562 70 130mg/L.05005

L11461-03ASD 04/09/13 23:18 .0002 109.1ASD MS130329-1 .05479 1.570 130mg/L 20.05005
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic QC 
Summary

ACZ Project ID: L11467Montgomery and Associates

Sodium, dissolved     M200.7 ICP

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG341758

WG341758ICV 04/09/13 16:35 99.7ICV II130114-3 99.71 95 105mg/L100

WG341758ICB 04/09/13 16:41ICB U -0.9 0.9mg/L

WG341758LFB 04/09/13 16:54 101.9LFB II130326-2 101.9 85 115mg/L100.0416

L11460-07AS 04/09/13 17:43 6.8 103.4AS II130326-2 110.2 85 115mg/L100.0416

L11460-07ASD 04/09/13 17:46 6.8 103.4ASD II130326-2 110.2 085 115mg/L 20100.0416

Sulfate     D516-02 - Turbidimetric

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG341913

WG341913ICB 04/11/13 13:33ICB U -3 3mg/L

WG341913ICV 04/11/13 13:33 100ICV WI130401-1 20 90 110mg/L20

WG341913LFB 04/11/13 14:02 92LFB WI121025-3 9.2 90 110mg/L10

L11428-03DUP  RA04/11/13 14:05 2DUP U 200mg/L 20

L11433-01AS  M304/11/13 14:23 390 30AS SO4TURB20 393 90 110mg/L10

Uranium, dissolved     M200.8 ICP-MS

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG341855

WG341855ICV1 04/11/13 14:36 106.8ICV MS130402-2 .05339 90 110mg/L.05

WG341855ICB1 04/11/13 14:39ICB U -0.0003 0.0003mg/L

WG341855LFB 04/11/13 14:42 94.4LFB MS130329-1 .0472 85 115mg/L.05

L11460-05AS 04/11/13 15:39 .0089 103.6AS MS130329-1 .0607 70 130mg/L.05

L11460-05ASD 04/11/13 15:42 .0089 103.8ASD MS130329-1 .06078 0.1370 130mg/L 20.05
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Extended 
Qualifier Report

ACZ Project ID: L11467Montgomery and Associates

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

DA Sample required dilution due to reactivity.M200.7 ICPIron, dissolvedL11467-01 WG341758

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M200.8 ICP-MSMolybdenum, dissolvedWG341855

ZO Concentration is based on a final residue greater than 200 
mg.

SM2540CResidue, Filterable (TDS) @180CWG341649

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

D516-02 - TurbidimetricSulfateWG341913

RA Relative Percent Difference (RPD) was not used for data 
validation because the sample concentration is too low for 
accurate evaluation (< 10x MDL).

D516-02 - Turbidimetric

DA Sample required dilution due to reactivity.M200.7 ICPIron, dissolvedL11467-02 WG341758

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M200.8 ICP-MSMolybdenum, dissolvedWG341855

ZW Method deviation.  The sample was centrifuged prior to 
analysis due to high solid content.

SM2510BConductivity @25CWG341864

ZW Method deviation.  The sample was centrifuged prior to 
analysis due to high solid content.

SM4500H+ BpH

ZO Concentration is based on a final residue greater than 200 
mg.

SM2540CResidue, Filterable (TDS) @180CWG341649

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

D516-02 - TurbidimetricSulfateWG341913

RA Relative Percent Difference (RPD) was not used for data 
validation because the sample concentration is too low for 
accurate evaluation (< 10x MDL).

D516-02 - Turbidimetric

ZW Method deviation.  The sample was centrifuged prior to 
analysis due to high solid content.

SM2320B - TitrationTotal AlkalinityWG341864

DA Sample required dilution due to reactivity.M200.7 ICPIron, dissolvedL11467-03 WG341758

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

M200.8 ICP-MSMolybdenum, dissolvedWG341855

ZO Concentration is based on a final residue greater than 200 
mg.

SM2540CResidue, Filterable (TDS) @180CWG341649

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

D516-02 - TurbidimetricSulfateWG341913

RA Relative Percent Difference (RPD) was not used for data 
validation because the sample concentration is too low for 
accurate evaluation (< 10x MDL).

D516-02 - Turbidimetric

C4 Confirmatory analysis was past holding time.SM2320B - TitrationTotal AlkalinityWG342354

REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Certification 
Qualifiers

ACZ Project ID: L11467Montgomery and Associates

No certification qualifiers associated with this analysis

REPAD.05.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Sample

Receipt

Montgomery and Associates
1350.15

ACZ Project ID:

Date Received:

Received By: ksj

04/05/2013 09:53

L11467

Date Printed: 4/5/2013

 Chain of Custody Related Remarks

 Client Contact Remarks

NANOYES

X

X

X

X

X

X

1) Is a foreign soil permit included for applicable samples? 

2) Is the Chain of Custody or other directive shipping papers present?

3) Does this project require special handling procedures such as CLP protocol?

4) Are any samples NRC licensable material?

5) If samples are received past hold time, proceed with requested short hold time analyses?

6) Is the Chain of Custody complete and accurate?

7) Were any changes made to the Chain of Custody prior to ACZ receiving the samples?

 Receipt Verification

NANOYES

X

X

X

X

X

X

X

X8) Are all containers intact and with no leaks?

9) Are all labels on containers and are they intact and legible?

10) Do the sample labels and Chain of Custody match for Sample ID, Date, and Time?

11) For preserved bottle types, was the pH checked and within limits?

12) Is there sufficient sample volume to perform all requested work?

13) Is the custody seal intact on all containers?

14) Are samples that require zero headspace acceptable?

15) Are all sample containers appropriate for analytical requirements?

16) Is there an Hg-1631 trip blank present?

17) Is there a VOA trip blank present?

18) Were all samples received within hold time?

Samples/Containers

X

X

X

 Shipping Containers

Client must contact an ACZ Project Manager if analysis should not proceed for samples received 
outside of their thermal preservation acceptance criteria.

Cooler Id     Temp (°C)     Rad (µR/Hr)     Custody  Seal Intact?
---------     ---------     -----------     ------- -------------
NA17368       4             11              Yes

X

REPAD LPII 2012-03
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Purging And Sampling Data Sheet

Job#r 1350.15 lsample., J Kerns 16M-GD lctir:nt: Montqomerv & Associates

well Dt VL- | lDate (Doo.,,o,): 225-4k?A/3 I $ite: Rio Alqom lrinrnq Lisbon UT

weather conditions: aoa I lsampler sisna6E#":-"-":'=
| ' ,.-,'-

weff diam: v4" t' 2' 3' a" ,," gn",, (5) lotw, /t5 73 rotffiott /Z{, az:

Purge  equ ip :  Es 'd iam:

disn bailer teflon bailer

waterra Positive Air Displacement Ext. svstem

Tubins: oD: ryrw Q!!lse!so___!4--
P*". -"th.4 ,-*ase volume -ficrffi) Ldracton ot'er:-_-<
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f iD- DTWX lvl,r l t ipl ie, = '1 Volume l8O% Recoverv (TD- DTWX0 20 + DTW)

(Total Pufge)

DO imq/ I

Totalvolume removed:Didwelldewater? YES

method: Disp Baile. Hylt?Eleeve New Tubinq Ext ,Port Other:

DTW at sample. ,//tbf

Number of bottles: 2Lab: Enerqv LabsSample lD:

is: 5oo mlNP polv -Alk?linitv Cl so4 TDs, Ec, pH 250 mLHNo3 polv'iield nL{ered - Dissolved Meiais

Field blank lD

Post ourqe DOi

uroe ORP:

Volume removed: mlVolume of NAPL:NAPL depth i

conf luence Environmental/ Inc 3308 ElCamlroAve, Suite 3OO S14a, Sacramento, cA 95821,916 760-7647



'1 Volume = _ X

Purging And Sampling Dalta Sheet

(Total Puee) 80o/o=

J o b # : 1 3 5 0 . 1 5 Sampler: ..t Kerns zB-friEE) Client; Moniqomery & Associates

welfu EF3 Date (Dpod?012): O.sl4PZk r: ! ; i te: RioAlaom [4ininq. Lrsbon. UT

Weather Conditions: frc I lsampler Sign6i@-

Purge equip: Es, diam:

!!!!Lbairer teflonbaiter
@ waterra Positive air Displacement Ext. system

Tubing: ooj t te* (oeo'careo) r ' ,rn
Purge method: 3-5 case votLme 6"/Lo*Jii) r,,."",a" o,*":
Pumpdepth /  in taker  lMut t i f f i i - : , .  o .o .  . -0 , "  . . .0 . r /  4 ._0 .65
(TD - DTWX Multiplier = 1 Vojume 180% Recoverv (TD - DTW X O.2O + DTW)

Time
hrnP

OH

s)
Cond_

(^s /6)
Turbidity

Purge
Remolql

(rar(-ql DO (me/D
O R P

DTW Notes

t3r7 t?- t 7\/ /,>-v9 '5
3oo /D.2 37 71.,/3

/./a 2.  t 7,'/ /s52> 3 / ,9 /D.-L -9 7.llQ
l t a /2.  / - ? €oz 3 ?-.-7 /q.3 v./.,4.
/4d0 t 2 .  o 53f 3 3. to /o.9 sa 7.qu
/4t7 t2 .o > L /StQ L L/,f /o,a z*, vt.L/a
/.//L /s.{ Z 3-.9 /0. / s2 74.q(,

/9/f / ) , d r7to7 Z { /,t.3 / A . l <7 7.Ab

Did welldewater? YES CNO) Totalvolume removed: /",3 kd Kf)

Samole methoci: DisD Bailer Hvdrasleeve NewTubino Ext. Port Otheri ffi' -- ;>
cSAtYZ2': | 3

Samole date: Sample timei ///f
\\- L_,

D-t\N al satnole 7t/.q 1,

SamDle lD: (B(/2(D Lab: Enerqv Labs Number of bottlesf)

Analvsisi 500 mlNP Dolv-Alkalintv. cl, SO4, ToS. Ec, pH 250 mlHNo3 polv "lield filte€d - Dissolved Meials

Eauioment blanh lD @ Field blank lD @

Duolicaie lD: Pre-ource DO: Post pufoe DO:

Fe2' i PTE-OUTOE UKH: Post purqe ORP:

NAPL deDth: Volume of NAPL-: Volume removed: ml

Confluence Environmental. Inc ll08 -l ca rc Ave, srte 100 - 148, sac.dmer @, ca 95821,916-764-7641



ANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORT

The results as reported relate only to the item(s) submitted for testing. The analyses presented in this report were 
performed at Energy Laboratories, Inc., 2393 Salt Creek Hwy., Casper, WY 82601, unless otherwise noted.  
Radiochemistry analyses were performed at Energy Laboratories, Inc., 2325 Kerzell Lane, Casper, WY 82601, 
unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory Analytical 
Report, the QA/QC Summary Report, or the Case Narrative. 

If you have any questions regarding these test results, please call.

Sample ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

C13040726-001 6366 04/05/13 14:15 04/11/13 Aqueous Metals by ICP/ICPMS, Dissolved
Alkalinity
QA Calculations
Conductivity
E300.0 Anions
pH
Solids, Total Dissolved
Solids, Total Dissolved - Calculated

C13040726-002 6367 04/05/13 15:00 04/11/13 Aqueous Same As Above

Rio Algom Mining Corporation LLC

Project Name: Lisbon, UT Facility

Workorder No.: C13040726

Hwy 605 and 509

Grants, NM  87020

May 06, 2013

C3636 - GroundwaterQuote ID:

Energy Laboratories, Inc. Casper WY received the following 2 samples for Rio Algom Mining Corporation LLC on 4/11/2013 for 
analysis.
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Project: Lisbon, UT Facility

CLIENT: Rio Algom Mining Corporation LLC

Sample Delivery Group: C13040726 CASE NARRATIVE

04/26/13Report Date:

Revised Date: 05/06/13

REVISED/SUPPLEMENTAL REPORT
The attached analytical report has been revised from a previously submitted report due to the request by Leilani Bew on 

May 6, 2013 for the correction of the sample time on sample -001.  This report has been revised and replaces any 
previously issued report in its entirety.

COMMENTS
Samples 6366 and 6367 were originally reported on workorder C13040389 and moved to a new workorder per client 
request.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040726-001

Client Sample ID 6366

Collection Date: 04/05/13 14:15

Matrix: Aqueous

Report Date: 04/26/13

DateReceived: 04/11/13

Revised Date: 05/06/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/11/13 20:10 / jba5mg/LNDCarbonate as CO3 A2320 B

04/11/13 20:10 / jba5mg/L396Bicarbonate as HCO3 A2320 B

04/12/13 22:55 / sf1mg/L209Calcium E200.7

04/12/13 04:58 / wc1mg/L211Chloride E300.0

04/12/13 22:55 / sf1mg/L55Magnesium E200.7

04/12/13 22:55 / sf1mg/L5Potassium E200.7

04/12/13 22:55 / sf1mg/L155Sodium E200.7

D 04/12/13 04:58 / wc4mg/L479Sulfate E300.0

PHYSICAL PROPERTIES

04/11/13 15:24 / ab1umhos/cm2010Conductivity @ 25 C A2510 B

H 04/11/13 15:24 / ab0.01s.u.7.61pH A4500-H B

04/11/13 16:24 / jz10mg/L1400Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/12/13 17:26 / clm0.001mg/L0.040Arsenic E200.8

04/12/13 22:55 / sf0.03mg/LNDIron E200.7

04/12/13 22:55 / sf0.01mg/L0.01Molybdenum E200.7

04/12/13 17:26 / clm0.001mg/L0.013Selenium E200.8

04/12/13 17:26 / clm0.0003mg/L0.645Uranium E200.8

DATA QUALITY

04/16/13 08:04 / kbh%-2.44A/C Balance (± 5) A1030 E

04/16/13 08:04 / kbhmeq/L22.9Anions A1030 E

04/16/13 08:04 / kbhmeq/L21.8Cations A1030 E

04/16/13 08:04 / kbhmg/L1400Solids, Total Dissolved Calculated A1030 E

04/16/13 08:04 / kbh1.04TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13040726-002

Client Sample ID 6367

Collection Date: 04/05/13 15:00

Matrix: Aqueous

Report Date: 04/26/13

DateReceived: 04/11/13

Revised Date: 05/06/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

04/11/13 20:20 / jba5mg/LNDCarbonate as CO3 A2320 B

04/11/13 20:20 / jba5mg/L1280Bicarbonate as HCO3 A2320 B

04/12/13 22:58 / sf1mg/L551Calcium E200.7

D 04/12/13 05:15 / wc10mg/L705Chloride E300.0

04/12/13 22:58 / sf1mg/L179Magnesium E200.7

04/12/13 22:58 / sf1mg/L17Potassium E200.7

D 04/12/13 22:58 / sf2mg/L2040Sodium E200.7

D 04/12/13 05:15 / wc40mg/L4790Sulfate E300.0

PHYSICAL PROPERTIES

04/11/13 15:27 / ab1umhos/cm10400Conductivity @ 25 C A2510 B

H 04/11/13 15:27 / ab0.01s.u.7.38pH A4500-H B

04/11/13 16:24 / jz10mg/L8620Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/12/13 17:29 / clm0.001mg/L0.003Arsenic E200.8

04/12/13 22:58 / sf0.03mg/L0.03Iron E200.7

D 04/12/13 22:58 / sf0.03mg/L11.0Molybdenum E200.7

D 04/12/13 17:29 / clm0.003mg/L0.075Selenium E200.8

D 04/12/13 17:29 / clm0.001mg/L45.5Uranium E200.8

DATA QUALITY

04/16/13 08:04 / kbh%-3.93A/C Balance (± 5) A1030 E

04/16/13 08:04 / kbhmeq/L142Anions A1030 E

04/16/13 08:04 / kbhmeq/L131Cations A1030 E

04/16/13 08:04 / kbhmg/L9000Solids, Total Dissolved Calculated A1030 E

04/16/13 08:04 / kbh0.960TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040726

QA/QC Summary Report

04/26/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 05/06/13

Count

Prepared by Casper, WY Branch

Method: A2320 B Batch: R172380

Sample ID: MBLK 04/11/13 13:24Method Blank Run: MANTECH_130411A3

Alkalinity, Total as CaCO3 1ND mg/L

Carbonate as CO3 1ND mg/L

Bicarbonate as HCO3 11 mg/L

Sample ID: LCS_130315 04/11/13 13:37Laboratory Control Sample Run: MANTECH_130411A

Alkalinity, Total as CaCO3 102 90 1105.0153 mg/L

Sample ID: C13040394-002ADUP 04/11/13 21:09Sample Duplicate Run: MANTECH_130411A3

Alkalinity, Total as CaCO3 105.0 3.1275 mg/L

Carbonate as CO3 105.0ND mg/L

Bicarbonate as HCO3 105.0 3.1336 mg/L

Sample ID: C13040394-003AMS 04/11/13 21:25Sample Matrix Spike Run: MANTECH_130411A

Alkalinity, Total as CaCO3 101 80 1205.0431 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040726

QA/QC Summary Report

04/26/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 05/06/13

Count

Prepared by Casper, WY Branch

Method: A2510 B Batch: R172341

Sample ID: SC 2ND 1413 04/11/13 09:06Laboratory Control Sample Run: PHSC_101-C_130411A

Conductivity @ 25 C 102 90 1101.01440 umhos/cm

Sample ID: MBLK 04/11/13 09:32Method Blank Run: PHSC_101-C_130411A

Conductivity @ 25 C 0.22 umhos/cm

Sample ID: C13040726-002ADUP 04/11/13 15:30Sample Duplicate Run: PHSC_101-C_130411A

Conductivity @ 25 C 101.0 0.510300 umhos/cm

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040726

QA/QC Summary Report

04/26/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 05/06/13

Count

Prepared by Casper, WY Branch

Method: A2540 C Batch: TDS130411A

Sample ID: MB-1_130411A 04/11/13 16:10Method Blank Run: BAL-19_130411B

Solids, Total Dissolved TDS @ 180 C 10ND mg/L

Sample ID: LCS-2_130411A 04/11/13 16:10Laboratory Control Sample Run: BAL-19_130411B

Solids, Total Dissolved TDS @ 180 C 100 90 1101001990 mg/L

Sample ID: C13040726-001A DUP 04/11/13 16:24Sample Duplicate Run: BAL-19_130411B

Solids, Total Dissolved TDS @ 180 C 510 0.11400 mg/L

Sample ID: C13040726-002A MS 04/11/13 16:25Sample Matrix Spike Run: BAL-19_130411B

Solids, Total Dissolved TDS @ 180 C 98 90 11010018400 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040726

QA/QC Summary Report

04/26/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 05/06/13

Count

Prepared by Casper, WY Branch

Method: A4500-H B Analytical Run: PHSC_101-C_130411A

Sample ID: pH 6.86 04/11/13 08:53Initial Calibration Verification Standard

pH 100 98 1020.0106.87 s.u.

Method: A4500-H B Batch: R172341

Sample ID: C13040726-002ADUP 04/11/13 15:30Sample Duplicate Run: PHSC_101-C_130411A

pH 30.010 0.07.38 s.u.

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040726

QA/QC Summary Report

04/26/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 05/06/13

Count

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP4-C_130412A

Sample ID: ICV 04/12/13 12:55Initial Calibration Verification Standard6

Calcium 102 95 1050.5051.2 mg/L

Iron 103 95 1050.0305.15 mg/L

Magnesium 100 95 1050.5050.2 mg/L

Molybdenum 100 95 1050.101.00 mg/L

Potassium 102 95 1050.5051.1 mg/L

Sodium 104 95 1050.5051.8 mg/L

Sample ID: ICSA 04/12/13 13:09Interference Check Sample A6

Calcium 92 80 1200.50459 mg/L

Iron 90 80 1200.030179 mg/L

Magnesium 99 80 1200.50497 mg/L

Molybdenum 0.100.00291 mg/L

Potassium 0.50-0.0311 mg/L

Sodium 0.500.418 mg/L

Sample ID: ICSAB 04/12/13 13:13Interference Check Sample AB6

Calcium 90 80 1200.50449 mg/L

Iron 88 80 1200.030176 mg/L

Magnesium 99 80 1200.50494 mg/L

Molybdenum 0.10-0.00307 mg/L

Potassium 0.50-0.0245 mg/L

Sodium 0.500.339 mg/L

Method: E200.7 Batch: R172439

Sample ID: MB-1304012A 04/12/13 13:32Method Blank Run: ICP4-C_130412A6

Calcium 0.02ND mg/L

Iron 0.002ND mg/L

Magnesium 0.010.05 mg/L

Molybdenum 0.003ND mg/L

Potassium 0.04ND mg/L

Sodium 0.2ND mg/L

Sample ID: LFB-1304012A 04/12/13 13:36Laboratory Fortified Blank Run: ICP4-C_130412A6

Calcium 95 85 1150.5047.4 mg/L

Iron 96 85 1150.0300.962 mg/L

Magnesium 93 85 1150.5046.3 mg/L

Molybdenum 94 85 1150.100.943 mg/L

Potassium 94 85 1150.5047.2 mg/L

Sodium 94 85 1150.5047.1 mg/L

Sample ID: C13040389-004BMS2 04/12/13 22:06Sample Matrix Spike Run: ICP4-C_130412A6

Calcium 93 70 1301.0676 mg/L

Iron 96 70 1300.0309.85 mg/L

Magnesium 93 70 1301.0581 mg/L

Molybdenum 92 70 1300.03012.3 mg/L

Potassium 92 70 1301.0478 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.

Page 9 of 14



Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040726

QA/QC Summary Report

04/26/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 05/06/13

Count

Prepared by Casper, WY Branch

Method: E200.7 Batch: R172439

Sample ID: C13040389-004BMS2 04/12/13 22:06Sample Matrix Spike Run: ICP4-C_130412A6

Sodium 73 70 1302.12030 mg/L

Sample ID: C13040389-004BMSD 04/12/13 22:10Sample Matrix Spike Duplicate Run: ICP4-C_130412A6

Calcium 93 70 130 201.0 0.0677 mg/L

Iron 96 70 130 200.030 0.69.79 mg/L

Magnesium 93 70 130 201.0 0.0581 mg/L

Molybdenum 92 70 130 200.030 0.312.2 mg/L

Potassium 92 70 130 201.0 0.0478 mg/L

Sodium 74 70 130 202.1 0.12030 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040726

QA/QC Summary Report

04/26/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 05/06/13

Count

Prepared by Casper, WY Branch

Method: E200.8 Analytical Run: ICPMS2-C_130412A

Sample ID: ICV 04/12/13 14:32Initial Calibration Verification Standard3

Arsenic 98 90 1100.00100.0489 mg/L

Selenium 98 90 1100.00100.0490 mg/L

Uranium 99 90 1100.000300.0494 mg/L

Method: E200.8 Batch: R172440

Sample ID: LRB 04/12/13 14:58Method Blank Run: ICPMS2-C_130412A3

Arsenic 0.000100.0003 mg/L

Selenium 0.00020.0007 mg/L

Uranium 1E-05ND mg/L

Sample ID: LFB 04/12/13 15:01Laboratory Fortified Blank Run: ICPMS2-C_130412A3

Arsenic 104 85 1150.00100.0521 mg/L

Selenium 102 85 1150.00100.0519 mg/L

Uranium 105 85 1150.000300.0527 mg/L

Sample ID: C13040389-010BMS4 04/12/13 17:03Sample Matrix Spike Run: ICPMS2-C_130412A3

Arsenic 105 70 1300.00100.264 mg/L

Selenium 99 70 1300.00130.279 mg/L

Uranium 70 1300.000509.85 mg/L A

Sample ID: C13040389-010BMSD 04/12/13 17:07Sample Matrix Spike Duplicate Run: ICPMS2-C_130412A3

Arsenic 106 70 130 200.0010 0.60.266 mg/L

Selenium 99 70 130 200.0013 0.20.278 mg/L

Uranium 70 130 200.00050 0.49.81 mg/L A

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13040726

QA/QC Summary Report

04/26/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 05/06/13

Count

Prepared by Casper, WY Branch

Method: E300.0 Batch: R172428

Sample ID: ICB 04/11/13 14:28Method Blank Run: IC1-C_130411A2

Chloride 0.07ND mg/L

Sulfate 0.080.10 mg/L

Sample ID: LFB-041113-1 04/11/13 15:02Laboratory Fortified Blank Run: IC1-C_130411A2

Chloride 95 90 1101.09.48 mg/L

Sulfate 95 90 1101.038.2 mg/L

Sample ID: LFBD-041113-1 04/11/13 15:20Laboratory Fortified Blank Duplicate Run: IC1-C_130411A2

Chloride 96 90 110 201.0 1.29.59 mg/L

Sulfate 96 90 110 201.0 1.238.7 mg/L

Sample ID: C13040389-010AMS 04/12/13 04:23Sample Matrix Spike Run: IC1-C_130411A2

Chloride 90 1104.21460 mg/L A

Sulfate 99 90 110172350 mg/L

Sample ID: C13040389-010AMSD 04/12/13 04:41Sample Matrix Spike Duplicate Run: IC1-C_130411A2

Chloride 90 110 204.2 0.91480 mg/L A

Sulfate 101 90 110 2017 0.52360 mg/L

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.
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Shipping container/cooler in good condition?

Custody seals intact on shipping container/cooler?

Custody seals intact on sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

� �

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Not Present

Not Present

Not Present

�

�

�

No VOA vials submitted

Not Applicable �

�

0.4°C  On Ice

4/11/2013Kerri Schroeder

FedEx

th

Date Received:

Received by:

Login completed by:

Carrier 
name:

BL2000\kschroeder

4/23/2013

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:

None

Temp Blank received? Yes No� � Not Applicable �

Workorder Receipt Checklist

Rio Algom Mining Corporation LLC C13040726

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as pH, Dissolved Oxygen and Residual 
Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, data units are typically noted as –dry. 
For agricultural and mining soil parameters/characteristics, all samples are dried and ground prior to sample analysis.

Standard Reporting Procedures
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Well [\llaintrenance Ins;aection Form

clienti N.r'1+e .tu + A.<..:_S_]!gj_ Pi^ Ali",-' Date:5-rr-t-' '

J o b # :  l r q n . r <  T e c h n i c i a n :  J K  P a g e  )  o f  I
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Inspection
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9
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Notes

(Note any repairs made while

x
R L - {

Notes:

Repair codes: rt=nltao/ bo ts added or as=annular  seal  rePair ,

Confl uence Environmental, Inc 3308 El Cam fo Ave, 5u te 3OO +1',|a, Sacramento ca, 95921,9L6'76O 764r



lMater [-ev I Measurernents

Date: i- t3 t3 Client: fv\ ofl t-o1o tn eJob Number:

Site: {<:

Conf Iuence Er-ivironmental. Inc. 308 El Camino Ave, slite 3oo #148, sacramento cA/ 95821,916-J6O-764L



T -

Purging l \nd S Daita SheetEmpll ing

Confluence Environmelltal,  Inc 3bos Elcamino Aver suite 300 #148, sacramento, cA 95821' 976-760-7641

(Total Pu[se)

Cli,ent: Montoomerv & AssociatessamDleriJob#r 1350.15

$itei RioAlqom Mininq, Lisbon, UTWell IDI

SamDl€r Siqnature:Weather Conditions:

DTW: ll5.qZ Total Depthr i2
Purge equip: Es - djam: /-:--_---,

\:I'Il9l1/
diso bailer teflon bailer other:

Puroe method: 3-s case volume
Mult iDl iers i  1" !  o .oa 6=147 tudiu lxo163PqmD depth/ intake:

- DTW X 0.20 +D-DTWXMul t ip l ie r=1

Time
Temo
6i).,) 0 n
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Pur(

Rate
"'6U

e
Removed

(sar(D DO (mr)
ORP

DTW Notes
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Sample method: Disp Bailer Hyd@9l9qve ,!.e!

Samole date;13 Mnrtld, SamDle t ime: l lq 5 DTW at  sample :  l l5 , )L

Samole lD: t r.y'd 
-7 Lab: Ener(/ Labs Number of bottle#)

Analvsis: 5oo mlNPpoly -Alkalltiulll| so4 TDs, E(), pH 250 nlHNO3 polv'neld fltered- Dissolved MelaE

EouiDment blank lD @ Field tarx tO @

Duplicate lD: Pre-p rqe DO: Post ourge DO:

Fe2+'. Pre-0 rqe oRPi Post ourqe ORP:

NAPL depth: Volume of NAPL: Volume removed: ml



Clienti Montoomerv & AssociatesJ o b # : 1 3 5 0 . 1 5 SamDIer:

Well lD: l,,: 13 r,ln Site: Rio Alqom [,4ininq, Lisbon, UT

sampler siqnature:weather conhitionsr PRerLl AO(^DV

1" 2"  3"  (4" , /6"  Oths: DTw: ?l Q O rot5t D .  cd+well diam:
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OD: New
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Number of

Analvsis: 500 mlNP poly -Aikaliniiy, cl s@

ank lDment blank lD
Post purqe DO:

Post ourqe ORP:

Volume rcmoved: E]Volume of NAPL:NAPL depthl

Purging ,\nd S mpl ingDaila Sheet

(TotalPu 80%=

3bo8 E cam no Ave, suite 3oo #148, sacdmento, ca 9582L 916-160-764rConfluence



ANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORT

The results as reported relate only to the item(s) submitted for testing. The analyses presented in this report were 
performed at Energy Laboratories, Inc., 2393 Salt Creek Hwy., Casper, WY 82601, unless otherwise noted.  
Radiochemistry analyses were performed at Energy Laboratories, Inc., 2325 Kerzell Lane, Casper, WY 82601, 
unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory Analytical 
Report, the QA/QC Summary Report, or the Case Narrative. 

If you have any questions regarding these test results, please call.

Sample ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

C13050496-001 6406 05/13/13 10:50 05/14/13 Aqueous Metals by ICP/ICPMS, Dissolved
Alkalinity
QA Calculations
Conductivity
E300.0 Anions
pH
Solids, Total Dissolved
Solids, Total Dissolved - Calculated

C13050496-002 6407 05/13/13 11:45 05/14/13 Aqueous Same As Above

Rio Algom Mining Corporation LLC

Project Name: Lisbon, UT Facility

Workorder No.: C13050496

Hwy 605 and 509

Grants, NM  87020

May 23, 2013

C3636 - GroundwaterQuote ID:

Energy Laboratories, Inc. Casper WY received the following 2 samples for Rio Algom Mining Corporation LLC on 5/14/2013 for 
analysis.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13050496-001

Client Sample ID 6406

Collection Date: 05/13/13 10:50

Matrix: Aqueous

Report Date: 05/23/13

DateReceived: 05/14/13

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

05/14/13 15:56 / jba5mg/LNDCarbonate as CO3 A2320 B

05/14/13 15:56 / jba5mg/L396Bicarbonate as HCO3 A2320 B

05/22/13 01:03 / sf1mg/L213Calcium E200.7

05/15/13 19:10 / wc1mg/L202Chloride E300.0

05/22/13 01:03 / sf1mg/L56Magnesium E200.7

05/22/13 01:03 / sf1mg/L5Potassium E200.7

05/22/13 01:03 / sf1mg/L162Sodium E200.7

D 05/15/13 19:10 / wc4mg/L444Sulfate E300.0

PHYSICAL PROPERTIES

05/14/13 16:54 / jz1umhos/cm2030Conductivity @ 25 C A2510 B

H 05/14/13 16:54 / jz0.01s.u.7.62pH A4500-H B

05/14/13 16:53 / jz20mg/L1400Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

05/17/13 23:36 / clm0.001mg/L0.038Arsenic E200.8

05/22/13 01:03 / sf0.03mg/LNDIron E200.7

05/17/13 23:36 / clm0.01mg/LNDMolybdenum E200.8

05/17/13 23:36 / clm0.001mg/L0.013Selenium E200.8

05/17/13 23:36 / clm0.0003mg/L0.660Uranium E200.8

DATA QUALITY

05/22/13 14:14 / kbh%1.16A/C Balance (± 5) A1030 E

05/22/13 14:14 / kbhmeq/L21.9Anions A1030 E

05/22/13 14:14 / kbhmeq/L22.4Cations A1030 E

05/22/13 14:14 / kbhmg/L1300Solids, Total Dissolved Calculated A1030 E

05/22/13 14:14 / kbh1.06TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13050496-002

Client Sample ID 6407

Collection Date: 05/13/13 11:45

Matrix: Aqueous

Report Date: 05/23/13

DateReceived: 05/14/13

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

05/14/13 16:06 / jba5mg/LNDCarbonate as CO3 A2320 B

05/14/13 16:06 / jba5mg/L1290Bicarbonate as HCO3 A2320 B

05/22/13 01:20 / sf1mg/L590Calcium E200.7

D 05/15/13 19:26 / wc10mg/L678Chloride E300.0

05/22/13 01:20 / sf1mg/L190Magnesium E200.7

05/22/13 01:20 / sf1mg/L20Potassium E200.7

D 05/22/13 01:20 / sf2mg/L2160Sodium E200.7

D 05/15/13 19:26 / wc40mg/L4490Sulfate E300.0

PHYSICAL PROPERTIES

05/14/13 16:57 / jz1umhos/cm10500Conductivity @ 25 C A2510 B

H 05/14/13 16:57 / jz0.01s.u.7.35pH A4500-H B

05/14/13 16:53 / jz100mg/L9120Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

05/17/13 23:49 / clm0.001mg/L0.009Arsenic E200.8

05/22/13 01:20 / sf0.03mg/LNDIron E200.7

05/17/13 23:49 / clm0.01mg/L12.1Molybdenum E200.8

D 05/17/13 23:49 / clm0.003mg/L0.080Selenium E200.8

D 05/17/13 23:49 / clm0.001mg/L49.1Uranium E200.8

DATA QUALITY

05/22/13 14:14 / kbh%1.43A/C Balance (± 5) A1030 E

05/22/13 14:14 / kbhmeq/L136Anions A1030 E

05/22/13 14:14 / kbhmeq/L139Cations A1030 E

05/22/13 14:14 / kbhmg/L8900Solids, Total Dissolved Calculated A1030 E

05/22/13 14:14 / kbh1.03TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13050496

QA/QC Summary Report

05/23/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2320 B Batch: R173574

Sample ID: MBLK 05/14/13 14:02Method Blank Run: MANTECH_130514A3

Alkalinity, Total as CaCO3 23 mg/L

Carbonate as CO3 1ND mg/L

Bicarbonate as HCO3 14 mg/L

Sample ID: LCS_130315 05/14/13 14:17Laboratory Control Sample Run: MANTECH_130514A

Alkalinity, Total as CaCO3 102 90 1105.0258 mg/L

Sample ID: C13050449-001ADUP 05/14/13 14:34Sample Duplicate Run: MANTECH_130514A3

Alkalinity, Total as CaCO3 105.0 1.2139 mg/L

Carbonate as CO3 105.0 7.815.6 mg/L

Bicarbonate as HCO3 105.0 0.3138 mg/L

Sample ID: C13050458-001AMS 05/14/13 14:49Sample Matrix Spike Run: MANTECH_130514A

Alkalinity, Total as CaCO3 101 80 1205.0423 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13050496

QA/QC Summary Report

05/23/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2510 B Batch: R173530

Sample ID: SC 2ND 1413 05/14/13 09:16Laboratory Control Sample Run: PHSC_101-C_130514A

Conductivity @ 25 C 103 90 1101.01450 umhos/cm

Sample ID: MBLK 05/14/13 09:19Method Blank Run: PHSC_101-C_130514A

Conductivity @ 25 C 0.73 umhos/cm

Sample ID: C13050496-002ADUP 05/14/13 17:00Sample Duplicate Run: PHSC_101-C_130514A

Conductivity @ 25 C 101.0 0.510400 umhos/cm

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13050496

QA/QC Summary Report

05/23/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2540 C Batch: TDS130514A

Sample ID: MB-1_130514A 05/14/13 16:48Method Blank Run: BAL-19_130514A

Solids, Total Dissolved TDS @ 180 C 10ND mg/L

Sample ID: LCS-2_130514A 05/14/13 16:48Laboratory Control Sample Run: BAL-19_130514A

Solids, Total Dissolved TDS @ 180 C 99 90 110201980 mg/L

Sample ID: C13050496-001A DUP 05/14/13 16:53Sample Duplicate Run: BAL-19_130514A

Solids, Total Dissolved TDS @ 180 C 520 0.01400 mg/L

Sample ID: C13050496-002A MS 05/14/13 16:54Sample Matrix Spike Run: BAL-19_130514A

Solids, Total Dissolved TDS @ 180 C 98 90 11010018900 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13050496

QA/QC Summary Report

05/23/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A4500-H B Analytical Run: PHSC_101-C_130514A

Sample ID: pH 6.86 05/14/13 09:03Initial Calibration Verification Standard

pH 100 98 1020.0106.84 s.u.

Method: A4500-H B Batch: R173530

Sample ID: C13050496-002ADUP 05/14/13 17:00Sample Duplicate Run: PHSC_101-C_130514A

pH 30.010 0.17.34 s.u.

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13050496

QA/QC Summary Report

05/23/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP4-C_130521A

Sample ID: ICV 05/21/13 14:47Initial Calibration Verification Standard5

Calcium 101 95 1050.5050.6 mg/L

Iron 101 95 1050.0305.07 mg/L

Magnesium 101 95 1050.5050.4 mg/L

Potassium 101 95 1050.5050.7 mg/L

Sodium 102 95 1050.5051.1 mg/L

Sample ID: ICSA 05/21/13 15:01Interference Check Sample A5

Calcium 92 80 1200.50459 mg/L

Iron 90 80 1200.030180 mg/L

Magnesium 100 80 1200.50498 mg/L

Potassium 0.500.0528 mg/L

Sodium 0.500.431 mg/L

Sample ID: ICSAB 05/21/13 15:05Interference Check Sample AB5

Calcium 92 80 1200.50458 mg/L

Iron 89 80 1200.030178 mg/L

Magnesium 99 80 1200.50497 mg/L

Potassium 0.500.0504 mg/L

Sodium 0.500.165 mg/L

Method: E200.7 Batch: R173873

Sample ID: MB-130521A 05/21/13 15:23Method Blank Run: ICP4-C_130521A5

Calcium 0.02ND mg/L

Iron 0.002ND mg/L

Magnesium 0.010.02 mg/L

Potassium 0.040.06 mg/L

Sodium 0.2ND mg/L

Sample ID: LFB-130521A 05/21/13 15:27Laboratory Fortified Blank Run: ICP4-C_130521A5

Calcium 96 85 1150.5047.8 mg/L

Iron 95 85 1150.0300.954 mg/L

Magnesium 95 85 1150.5047.8 mg/L

Potassium 97 85 1150.5048.7 mg/L

Sodium 96 85 1150.5048.0 mg/L

Sample ID: C13050248-003BMS2 05/22/13 01:35Sample Matrix Spike Run: ICP4-C_130521A5

Calcium 84 70 1301.0678 mg/L

Iron 93 70 1300.0304.75 mg/L

Magnesium 92 70 1301.0386 mg/L

Potassium 94 70 1301.0252 mg/L

Sodium 90 70 1301.0438 mg/L

Sample ID: C13050248-003BMSD 05/22/13 01:39Sample Matrix Spike Duplicate Run: ICP4-C_130521A5

Calcium 91 70 130 201.0 2.9698 mg/L

Iron 96 70 130 200.030 3.04.89 mg/L

Magnesium 96 70 130 201.0 2.9397 mg/L

Potassium 101 70 130 201.0 6.9270 mg/L

Sodium 98 70 130 201.0 5.1461 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13050496

QA/QC Summary Report

05/23/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.8 Analytical Run: ICPMS2-C_130517A

Sample ID: ICV 05/17/13 23:14Initial Calibration Verification Standard4

Arsenic 106 90 1100.00100.0532 mg/L

Molybdenum 105 90 1100.00100.0523 mg/L

Selenium 103 90 1100.00100.0516 mg/L

Uranium 104 90 1100.000300.0521 mg/L

Method: E200.8 Batch: R173752

Sample ID: LRB 05/17/13 10:40Method Blank Run: ICPMS2-C_130517A4

Arsenic 0.00010ND mg/L

Molybdenum 4E-05ND mg/L

Selenium 0.0002ND mg/L

Uranium 1E-05ND mg/L

Sample ID: LFB 05/17/13 10:43Laboratory Fortified Blank Run: ICPMS2-C_130517A4

Arsenic 104 85 1150.00100.0520 mg/L

Molybdenum 99 85 1150.00100.0497 mg/L

Selenium 103 85 1150.00100.0513 mg/L

Uranium 104 85 1150.000300.0518 mg/L

Sample ID: C13050496-001BMS4 05/17/13 23:40Sample Matrix Spike Run: ICPMS2-C_130517A4

Arsenic 107 70 1300.00100.145 mg/L

Molybdenum 107 70 1300.00100.116 mg/L

Selenium 98 70 1300.00100.111 mg/L

Uranium 70 1300.000300.789 mg/L A

Sample ID: C13050496-001BMSD 05/17/13 23:42Sample Matrix Spike Duplicate Run: ICPMS2-C_130517A4

Arsenic 111 70 130 200.0010 2.30.149 mg/L

Molybdenum 110 70 130 200.0010 2.80.119 mg/L

Selenium 103 70 130 200.0010 4.50.116 mg/L

Uranium 70 130 200.00030 1.60.801 mg/L A

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13050496

QA/QC Summary Report

05/23/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E300.0 Batch: R173683

Sample ID: ICB-051513 05/15/13 13:47Method Blank Run: IC2-C_130515A2

Chloride 0.03ND mg/L

Sulfate 0.070.08 mg/L

Sample ID: LFB-051513 05/15/13 14:02Laboratory Fortified Blank Run: IC2-C_130515A2

Chloride 102 90 1101.010.2 mg/L

Sulfate 101 90 1101.040.5 mg/L

Sample ID: C13050497-001BMS 05/15/13 20:28Sample Matrix Spike Run: IC2-C_130515A2

Chloride 96 90 1101.046.1 mg/L

Sulfate 94 90 1101.7280 mg/L

Sample ID: C13050497-001BMSD 05/15/13 20:43Sample Matrix Spike Duplicate Run: IC2-C_130515A2

Chloride 97 90 110 201.0 0.446.3 mg/L

Sulfate 95 90 110 201.7 0.3281 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Shipping container/cooler in good condition?

Custody seals intact on shipping container(s)/cooler(s)?

Custody seals intact on all sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

� �

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Not Present

Not Present

Not Present

�

�

�

No VOA vials submitted

Not Applicable �

�

4.6°C  On Ice

5/14/2013Kerri Schroeder

NDA

th

Date Received:

Received by:

Login completed by:

Carrier 
name:

BL2000\kmiller

5/15/2013

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:

None

Temp Blank received in all shipping container(s)/cooler(s)? Yes No� � Not Applicable �

Workorder Receipt Checklist

Rio Algom Mining Corporation LLC C13050496

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as pH, Dissolved Oxygen and Residual 
Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, data units are typically noted as –dry. 
For agricultural and mining soil parameters/characteristics, all samples are dried and ground prior to sample analysis.

Standard Reporting Procedures
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Purging and SamplingData Sheet
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Purging And sampling Data sheet
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ANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORT

The results as reported relate only to the item(s) submitted for testing. The analyses presented in this report were 
performed at Energy Laboratories, Inc., 2393 Salt Creek Hwy., Casper, WY 82601, unless otherwise noted.  
Radiochemistry analyses were performed at Energy Laboratories, Inc., 2325 Kerzell Lane, Casper, WY 82601, 
unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory Analytical 
Report, the QA/QC Summary Report, or the Case Narrative. 

If you have any questions regarding these test results, please call.

Sample ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

C13060435-001 6452 06/09/13 10:25 06/12/13 Aqueous Metals by ICP/ICPMS, Dissolved
Alkalinity
QA Calculations
Conductivity
E300.0 Anions
pH
Solids, Total Dissolved
Solids, Total Dissolved - Calculated

C13060435-002 6451 06/09/13 9:20 06/12/13 Aqueous Same As Above

C13060435-003 6453 06/09/13 11:50 06/12/13 Aqueous Same As Above

Rio Algom Mining Corporation LLC

Project Name: Lisbon, UT Facility

Workorder No.: C13060435

Hwy 605 and 509

Grants, NM  87020

June 25, 2013

C3636 - GroundwaterQuote ID:

Energy Laboratories, Inc. Casper WY received the following 3 samples for Rio Algom Mining Corporation LLC on 6/12/2013 for 
analysis.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13060435-001

Client Sample ID 6452

Collection Date: 06/09/13 10:25

Matrix: Aqueous

Report Date: 06/25/13

DateReceived: 06/12/13

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

06/13/13 16:40 / jba5mg/LNDCarbonate as CO3 A2320 B

06/13/13 16:40 / jba5mg/L406Bicarbonate as HCO3 A2320 B

06/14/13 17:10 / sf1mg/L218Calcium E200.7

06/13/13 23:13 / wc1mg/L213Chloride E300.0

06/14/13 17:10 / sf1mg/L57Magnesium E200.7

06/14/13 17:10 / sf1mg/L5Potassium E200.7

06/14/13 17:10 / sf1mg/L167Sodium E200.7

D 06/13/13 23:13 / wc4mg/L473Sulfate E300.0

PHYSICAL PROPERTIES

06/13/13 12:06 / ab1umhos/cm1980Conductivity @ 25 C A2510 B

H 06/13/13 12:06 / ab0.01s.u.7.57pH A4500-H B

06/13/13 14:30 / tmm20mg/L1400Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

06/17/13 15:47 / clm0.001mg/L0.040Arsenic E200.8

06/14/13 17:10 / sf0.03mg/LNDIron E200.7

06/14/13 17:10 / sf0.01mg/LNDMolybdenum E200.7

06/17/13 15:47 / clm0.001mg/L0.014Selenium E200.8

06/17/13 15:47 / clm0.0003mg/L0.687Uranium E200.8

DATA QUALITY

06/19/13 07:09 / kbh%-0.0582A/C Balance (± 5) A1030 E

06/19/13 07:09 / kbhmeq/L23.0Anions A1030 E

06/19/13 07:09 / kbhmeq/L23.0Cations A1030 E

06/19/13 07:09 / kbhmg/L1400Solids, Total Dissolved Calculated A1030 E

06/19/13 07:09 / kbh1.01TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13060435-002

Client Sample ID 6451

Collection Date: 06/09/13 09:20

Matrix: Aqueous

Report Date: 06/25/13

DateReceived: 06/12/13

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

06/13/13 16:49 / jba5mg/LNDCarbonate as CO3 A2320 B

06/13/13 16:49 / jba5mg/L1280Bicarbonate as HCO3 A2320 B

06/14/13 17:14 / sf1mg/L584Calcium E200.7

D 06/13/13 23:30 / wc10mg/L689Chloride E300.0

06/14/13 17:14 / sf1mg/L197Magnesium E200.7

06/14/13 17:14 / sf1mg/L20Potassium E200.7

D 06/14/13 17:14 / sf2mg/L2170Sodium E200.7

D 06/13/13 23:30 / wc40mg/L4740Sulfate E300.0

PHYSICAL PROPERTIES

06/13/13 12:08 / ab1umhos/cm10400Conductivity @ 25 C A2510 B

H 06/13/13 12:08 / ab0.01s.u.7.25pH A4500-H B

06/13/13 14:31 / tmm100mg/L8620Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

D 06/18/13 16:27 / clm0.003mg/L0.005Arsenic E200.8

06/14/13 17:14 / sf0.03mg/L0.04Iron E200.7

D 06/14/13 17:14 / sf0.03mg/L11.4Molybdenum E200.7

D 06/17/13 16:00 / clm0.003mg/L0.070Selenium E200.8

D 06/14/13 17:14 / sf3mg/L44Uranium E200.7

DATA QUALITY

06/19/13 07:10 / kbh%-0.154A/C Balance (± 5) A1030 E

06/19/13 07:10 / kbhmeq/L141Anions A1030 E

06/19/13 07:10 / kbhmeq/L140Cations A1030 E

06/19/13 07:10 / kbhmg/L9100Solids, Total Dissolved Calculated A1030 E

06/19/13 07:10 / kbh0.940TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13060435-003

Client Sample ID 6453

Collection Date: 06/09/13 11:50

Matrix: Aqueous

Report Date: 06/25/13

DateReceived: 06/12/13

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

06/13/13 10:28 / jba5mg/L6000Carbonate as CO3 A2320 B

06/13/13 10:28 / jba5mg/L8900Bicarbonate as HCO3 A2320 B

06/21/13 13:06 / sf1mg/L3Calcium E200.7

D 06/13/13 23:48 / wc40mg/L1420Chloride E300.0

06/14/13 17:21 / sf1mg/L23Magnesium E200.7

D 06/14/13 17:21 / sf2mg/L16Potassium E200.7

D 06/14/13 17:21 / sf10mg/L13600Sodium E200.7

D 06/13/13 23:48 / wc200mg/L10900Sulfate E300.0

PHYSICAL PROPERTIES

06/13/13 12:11 / ab1umhos/cm36900Conductivity @ 25 C A2510 B

H 06/13/13 12:11 / ab0.01s.u.9.59pH A4500-H B

06/13/13 14:32 / tmm500mg/L36000Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

D 06/17/13 16:03 / clm0.003mg/L2.68Arsenic E200.8

06/21/13 13:06 / sf0.03mg/L0.04Iron E200.7

D 06/14/13 17:21 / sf0.1mg/L47.6Molybdenum E200.7

D 06/17/13 16:03 / clm0.007mg/L0.021Selenium E200.8

D 06/17/13 16:03 / clm0.003mg/L83.3Uranium E200.8

DATA QUALITY

06/25/13 07:56 / kbh%-1.68A/C Balance (± 5) A1030 E

06/25/13 07:56 / kbhmeq/L614Anions A1030 E

06/25/13 07:56 / kbhmeq/L594Cations A1030 E

06/25/13 07:56 / kbhmg/L36000Solids, Total Dissolved Calculated A1030 E

06/25/13 07:56 / kbh0.990TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13060435

QA/QC Summary Report

06/25/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2320 B Batch: R174754

Sample ID: MBLK 06/13/13 13:35Method Blank Run: MANTECH_130613A3

Alkalinity, Total as CaCO3 2ND mg/L

Carbonate as CO3 1ND mg/L

Bicarbonate as HCO3 11 mg/L

Sample ID: LCS_130315 06/13/13 13:50Laboratory Control Sample Run: MANTECH_130613A

Alkalinity, Total as CaCO3 103 90 1105.0257 mg/L

Sample ID: C13060432-001ADUP 06/13/13 14:05Sample Duplicate Run: MANTECH_130613A3

Alkalinity, Total as CaCO3 105.0 1.441.5 mg/L

Carbonate as CO3 105.0ND mg/L

Bicarbonate as HCO3 105.0 1.450.6 mg/L

Sample ID: C13060434-001AMS 06/13/13 14:24Sample Matrix Spike Run: MANTECH_130613A

Alkalinity, Total as CaCO3 100 80 1205.01100 mg/L

Method: A2320 B Batch: 130613_1_ALK-W

Sample ID: MBLK1_130613_ 06/13/13 10:00Method Blank Run: TTR-ALK_130613A3

Alkalinity, Total as CaCO3 12 mg/L

Carbonate as CO3 1ND mg/L

Bicarbonate as HCO3 13 mg/L

Sample ID: LCS_130315_130613_ 06/13/13 10:14Laboratory Control Sample Run: TTR-ALK_130613A

Alkalinity, Total as CaCO3 99 90 1105.0990 mg/L

Sample ID: C13060435-003ADUP 06/13/13 10:40Sample Duplicate Run: TTR-ALK_130613A3

Alkalinity, Total as CaCO3 100.011494317500 mg/L

Carbonate as CO3 105.0 2.06120 mg/L

Bicarbonate as HCO3 105.0 0.08900 mg/L

Sample ID: C13060435-003AMS 06/13/13 10:49Sample Matrix Spike Run: TTR-ALK_130613A

Alkalinity, Total as CaCO3 106 80 1205.020000 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13060435

QA/QC Summary Report

06/25/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2510 B Batch: R174718

Sample ID: MBLK 06/13/13 09:06Method Blank Run: PHSC_101-C_130613A

Conductivity @ 25 C 0.72 umhos/cm

Sample ID: SC 2ND 1413 06/13/13 12:00Laboratory Control Sample Run: PHSC_101-C_130613A

Conductivity @ 25 C 98 90 1101.01380 umhos/cm

Sample ID: C13060461-002ADUP 06/13/13 12:33Sample Duplicate Run: PHSC_101-C_130613A

Conductivity @ 25 C 101.0 0.0410 umhos/cm

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13060435

QA/QC Summary Report

06/25/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2540 C Batch: TDS130613A

Sample ID: MB-1_130613A 06/13/13 14:16Method Blank Run: BAL-19_130613B

Solids, Total Dissolved TDS @ 180 C 10ND mg/L

Sample ID: LCS-2_130613A 06/13/13 14:16Laboratory Control Sample Run: BAL-19_130613B

Solids, Total Dissolved TDS @ 180 C 97 90 110201930 mg/L

Sample ID: C13060435-002A DUP 06/13/13 14:32Sample Duplicate Run: BAL-19_130613B

Solids, Total Dissolved TDS @ 180 C 5100 4.69030 mg/L

Sample ID: C13060435-003A MS 06/13/13 14:32Sample Matrix Spike Run: BAL-19_130613B

Solids, Total Dissolved TDS @ 180 C 99 90 11050085300 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13060435

QA/QC Summary Report

06/25/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A4500-H B Analytical Run: PHSC_101-C_130613A

Sample ID: pH 6.86 06/13/13 08:35Initial Calibration Verification Standard

pH 101 98 1020.0106.93 s.u.

Method: A4500-H B Batch: R174718

Sample ID: C13060388-001ADUP 06/13/13 09:37Sample Duplicate Run: PHSC_101-C_130613A

pH 30.010 0.08.78 s.u.

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13060435

QA/QC Summary Report

06/25/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP2-C_130621B

Sample ID: ICV 06/21/13 10:13Initial Calibration Verification Standard2

Calcium 98 95 1050.5049.0 mg/L

Iron 103 95 1050.0305.13 mg/L

Sample ID: ICSA 06/21/13 10:41Interference Check Sample A2

Calcium 104 80 1200.50521 mg/L

Iron 96 80 1200.030192 mg/L

Sample ID: ICSAB 06/21/13 10:45Interference Check Sample AB2

Calcium 99 80 1200.50496 mg/L

Iron 95 80 1200.030190 mg/L

Method: E200.7 Batch: R175105

Sample ID: MB-130621A 06/21/13 11:09Method Blank Run: ICP2-C_130621B2

Calcium 0.06ND mg/L

Iron 0.001ND mg/L

Sample ID: LFB-130621A 06/21/13 11:13Laboratory Fortified Blank Run: ICP2-C_130621B2

Calcium 105 85 1150.5052.6 mg/L

Iron 101 85 1150.0301.01 mg/L

Sample ID: C13060174-001CMS2 06/21/13 14:51Sample Matrix Spike Run: ICP2-C_130621B2

Calcium 102 70 1301.0129 mg/L

Iron 99 70 1300.0302.03 mg/L

Sample ID: C13060174-001CMSD2 06/21/13 15:11Sample Matrix Spike Duplicate Run: ICP2-C_130621B2

Calcium 99 70 130 201.0 2.6126 mg/L

Iron 98 70 130 200.030 0.82.01 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13060435

QA/QC Summary Report

06/25/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP4-C_130614A

Sample ID: ICV 06/14/13 12:52Initial Calibration Verification Standard7

Calcium 99 95 1050.5049.5 mg/L

Iron 98 95 1050.0304.91 mg/L

Magnesium 99 95 1050.5049.7 mg/L

Molybdenum 97 95 1050.100.973 mg/L

Potassium 95 95 1050.5047.4 mg/L

Sodium 99 95 1050.5049.3 mg/L

Uranium 98 95 1051.04.92 mg/L

Sample ID: ICSA 06/14/13 13:06Interference Check Sample A7

Calcium 91 80 1200.50454 mg/L

Iron 89 80 1200.030178 mg/L

Magnesium 100 80 1200.50499 mg/L

Molybdenum 0.100.0145 mg/L

Potassium 0.500.0123 mg/L

Sodium 0.50-0.0599 mg/L

Uranium 1.00.758 mg/L

Sample ID: ICSAB 06/14/13 13:10Interference Check Sample AB7

Calcium 91 80 1200.50454 mg/L

Iron 89 80 1200.030177 mg/L

Magnesium 99 80 1200.50496 mg/L

Molybdenum 0.100.00434 mg/L

Potassium 0.50-0.00592 mg/L

Sodium 0.50-0.125 mg/L

Uranium 1.00.733 mg/L

Method: E200.7 Batch: R174829

Sample ID: MB-130614A 06/14/13 13:28Method Blank Run: ICP4-C_130614A7

Calcium 0.02ND mg/L

Iron 0.002ND mg/L

Magnesium 0.010.03 mg/L

Molybdenum 0.0030.008 mg/L

Potassium 0.04ND mg/L

Sodium 0.2ND mg/L

Uranium 0.3ND mg/L

Sample ID: LFB-130614A 06/14/13 13:32Laboratory Fortified Blank Run: ICP4-C_130614A7

Calcium 95 85 1150.5047.6 mg/L

Iron 95 85 1150.0300.951 mg/L

Magnesium 95 85 1150.5047.6 mg/L

Molybdenum 95 85 1150.100.956 mg/L

Potassium 92 85 1150.5045.9 mg/L

Sodium 94 85 1150.5046.9 mg/L

Uranium 101 85 1151.05.06 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13060435

QA/QC Summary Report

06/25/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Batch: R174829

Sample ID: C13060436-001BMS2 06/14/13 17:29Sample Matrix Spike Run: ICP4-C_130614A7

Calcium 97 70 1301.0117 mg/L

Iron 99 70 1300.0302.08 mg/L

Magnesium 97 70 1301.099.9 mg/L

Molybdenum 98 70 1300.00591.99 mg/L

Potassium 97 70 1301.099.8 mg/L

Sodium 84 70 1301.0468 mg/L

Uranium 99 70 1300.6110.1 mg/L

Sample ID: C13060436-001BMSD2 06/14/13 17:33Sample Matrix Spike Duplicate Run: ICP4-C_130614A7

Calcium 97 70 130 201.0 0.0117 mg/L

Iron 99 70 130 200.030 0.22.08 mg/L

Magnesium 97 70 130 201.0 0.299.7 mg/L

Molybdenum 97 70 130 200.0059 1.21.97 mg/L

Potassium 97 70 130 201.0 0.099.8 mg/L

Sodium 84 70 130 201.0 0.0468 mg/L

Uranium 99 70 130 200.61 0.410.1 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13060435

QA/QC Summary Report

06/25/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.8 Analytical Run: ICPMS2-C_130617A

Sample ID: ICV 06/17/13 15:25Initial Calibration Verification Standard3

Arsenic 102 90 1100.00100.0508 mg/L

Selenium 101 90 1100.00100.0506 mg/L

Uranium 103 90 1100.000300.0514 mg/L

Method: E200.8 Batch: R174884

Sample ID: LRB 06/17/13 14:43Method Blank Run: ICPMS2-C_130617A3

Arsenic 0.00010ND mg/L

Selenium 0.0002ND mg/L

Uranium 1E-05ND mg/L

Sample ID: LFB 06/17/13 14:46Laboratory Fortified Blank Run: ICPMS2-C_130617A3

Arsenic 101 85 1150.00100.0506 mg/L

Selenium 100 85 1150.00100.0499 mg/L

Uranium 104 85 1150.000300.0518 mg/L

Sample ID: C13060435-001BMS4 06/17/13 15:50Sample Matrix Spike Run: ICPMS2-C_130617A3

Arsenic 107 70 1300.00100.0935 mg/L

Selenium 106 70 1300.00100.0667 mg/L

Uranium 70 1300.000300.738 mg/L A

Sample ID: C13060435-001BMSD4 06/17/13 15:53Sample Matrix Spike Duplicate Run: ICPMS2-C_130617A3

Arsenic 109 70 130 200.0010 1.00.0944 mg/L

Selenium 109 70 130 200.0010 1.70.0679 mg/L

Uranium 70 130 200.00030 2.00.753 mg/L A

Method: E200.8 Analytical Run: ICPMS2-C_130618B

Sample ID: ICV 06/18/13 15:24Initial Calibration Verification Standard

Arsenic 103 90 1100.00100.0513 mg/L

Method: E200.8 Batch: R174953

Sample ID: LRB 06/18/13 14:43Method Blank Run: ICPMS2-C_130618B

Arsenic 0.00010ND mg/L

Sample ID: LFB 06/18/13 14:46Laboratory Fortified Blank Run: ICPMS2-C_130618B

Arsenic 108 85 1150.00100.0538 mg/L

Sample ID: C13051013-002BMS4 06/18/13 16:33Sample Matrix Spike Run: ICPMS2-C_130618B

Arsenic 106 70 1300.00100.265 mg/L

Sample ID: C13051013-002BMSD4 06/18/13 16:36Sample Matrix Spike Duplicate Run: ICPMS2-C_130618B

Arsenic 105 70 130 200.0010 0.60.264 mg/L

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.

Page 12 of 15



Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13060435

QA/QC Summary Report

06/25/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E300.0 Analytical Run: IC1-C_130613A

Sample ID: CCV-061313-03 06/13/13 20:19Continuing Calibration Verification Standard2

Chloride 100 90 1101.010.0 mg/L

Sulfate 99 90 1101.039.7 mg/L

Method: E300.0 Batch: R174810

Sample ID: ICB-061313 06/13/13 11:54Method Blank Run: IC1-C_130613A2

Chloride 0.07ND mg/L

Sulfate 0.080.1 mg/L

Sample ID: LFB-061313-01 06/13/13 12:11Laboratory Fortified Blank Run: IC1-C_130613A2

Chloride 99 90 1101.09.95 mg/L

Sulfate 100 90 1101.040.3 mg/L

Sample ID: C13060434-007AMS 06/13/13 21:11Sample Matrix Spike Run: IC1-C_130613A2

Chloride 103 90 1101.053.6 mg/L

Sulfate 101 90 1101.7173 mg/L

Sample ID: C13060434-007AMSD 06/13/13 21:29Sample Matrix Spike Duplicate Run: IC1-C_130613A2

Chloride 103 90 110 201.0 0.053.6 mg/L

Sulfate 101 90 110 201.7 0.1173 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Shipping container/cooler in good condition?

Custody seals intact on shipping container(s)/cooler(s)?

Custody seals intact on all sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

� �

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Not Present

Not Present

Not Present

�

�

�

No VOA vials submitted

Not Applicable �

�

2.8°C  On Ice

6/12/2013Corinne Wagner

FedEx

dw

Date Received:

Received by:

Login completed by:

Carrier 
name:

BL2000\kmiller

6/13/2013

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:

None

Temp Blank received in all shipping container(s)/cooler(s)? Yes No� � Not Applicable �

Workorder Receipt Checklist

Rio Algom Mining Corporation LLC C13060435

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as pH, Dissolved Oxygen and Residual 
Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, data units are typically noted as –dry. 
For agricultural and mining soil parameters/characteristics, all samples are dried and ground prior to sample analysis.

Standard Reporting Procedures
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ANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORT

The results as reported relate only to the item(s) submitted for testing. The analyses presented in this report were 
performed at Energy Laboratories, Inc., 2393 Salt Creek Hwy., Casper, WY 82601, unless otherwise noted.  
Radiochemistry analyses were performed at Energy Laboratories, Inc., 2325 Kerzell Lane, Casper, WY 82601, 
unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory Analytical 
Report, the QA/QC Summary Report, or the Case Narrative. 

If you have any questions regarding these test results, please call.

Sample ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

C13070869-001 6455 07/20/13 13:00 07/23/13 Aqueous Metals by ICP/ICPMS, Dissolved
Alkalinity
QA Calculations
Conductivity
E300.0 Anions
pH
Solids, Total Dissolved
Solids, Total Dissolved - Calculated

C13070869-002 6456 07/20/13 13:50 07/23/13 Aqueous Same As Above

Rio Algom Mining Corporation LLC

Project Name: Lisbon, UT Facility

Workorder No.: C13070869

Hwy 605 and 509

Grants, NM  87020

August 02, 2013

C3636 - GroundwaterQuote ID:

Energy Laboratories, Inc. Casper WY received the following 2 samples for Rio Algom Mining Corporation LLC on 7/23/2013 for 
analysis.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13070869-001

Client Sample ID 6455

Collection Date: 07/20/13 13:00

Matrix: Aqueous

Report Date: 08/02/13

DateReceived: 07/23/13

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

07/24/13 15:21 / jba5mg/LNDCarbonate as CO3 A2320 B

07/24/13 15:21 / jba5mg/L402Bicarbonate as HCO3 A2320 B

07/24/13 21:40 / sf1mg/L222Calcium E200.7

07/24/13 17:27 / wc1mg/L212Chloride E300.0

07/24/13 21:40 / sf1mg/L58Magnesium E200.7

07/24/13 21:40 / sf1mg/L5Potassium E200.7

07/24/13 21:40 / sf1mg/L169Sodium E200.7

D 07/24/13 17:27 / wc4mg/L475Sulfate E300.0

PHYSICAL PROPERTIES

07/24/13 12:48 / alp1umhos/cm2060Conductivity @ 25 C A2510 B

H 07/24/13 12:48 / alp0.01s.u.7.65pH A4500-H B

07/24/13 15:42 / tmm20mg/L1480Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

07/31/13 21:38 / cp0.001mg/L0.035Arsenic E200.8

07/24/13 21:40 / sf0.03mg/LNDIron E200.7

07/31/13 21:38 / cp0.01mg/L0.01Molybdenum E200.8

07/31/13 21:38 / cp0.001mg/L0.011Selenium E200.8

07/31/13 21:38 / cp0.0003mg/L0.680Uranium E200.8

DATA QUALITY

07/31/13 07:18 / kbh%0.990A/C Balance (± 5) A1030 E

07/31/13 07:18 / kbhmeq/L22.9Anions A1030 E

07/31/13 07:18 / kbhmeq/L23.4Cations A1030 E

07/31/13 07:18 / kbhmg/L1400Solids, Total Dissolved Calculated A1030 E

07/31/13 07:18 / kbh1.07TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13070869-002

Client Sample ID 6456

Collection Date: 07/20/13 13:50

Matrix: Aqueous

Report Date: 08/02/13

DateReceived: 07/23/13

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

07/24/13 15:31 / jba5mg/LNDCarbonate as CO3 A2320 B

07/24/13 15:31 / jba5mg/L1260Bicarbonate as HCO3 A2320 B

07/24/13 21:43 / sf1mg/L578Calcium E200.7

D 07/24/13 17:42 / wc10mg/L699Chloride E300.0

07/24/13 21:43 / sf1mg/L196Magnesium E200.7

07/24/13 21:43 / sf1mg/L19Potassium E200.7

07/24/13 21:43 / sf1mg/L2070Sodium E200.7

D 07/24/13 17:42 / wc40mg/L4790Sulfate E300.0

PHYSICAL PROPERTIES

07/24/13 12:51 / alp1umhos/cm10700Conductivity @ 25 C A2510 B

H 07/24/13 12:51 / alp0.01s.u.7.26pH A4500-H B

07/24/13 15:42 / tmm100mg/L9350Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

07/31/13 21:43 / cp0.001mg/L0.004Arsenic E200.8

07/24/13 21:43 / sf0.03mg/LNDIron E200.7

07/24/13 21:43 / sf0.01mg/L10.9Molybdenum E200.7

07/31/13 21:43 / cp0.001mg/L0.071Selenium E200.8

D 07/24/13 21:43 / sf2mg/L44Uranium E200.7

DATA QUALITY

07/31/13 07:18 / kbh%-2.31A/C Balance (± 5) A1030 E

07/31/13 07:18 / kbhmeq/L142Anions A1030 E

07/31/13 07:18 / kbhmeq/L135Cations A1030 E

07/31/13 07:18 / kbhmg/L9100Solids, Total Dissolved Calculated A1030 E

07/31/13 07:18 / kbh1.03TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13070869

QA/QC Summary Report

08/02/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2320 B Batch: R176301

Sample ID: MBLK 07/24/13 14:28Method Blank Run: MANTECH_130724A3

Alkalinity, Total as CaCO3 2ND mg/L

Carbonate as CO3 1ND mg/L

Bicarbonate as HCO3 11 mg/L

Sample ID: LCS_130618 07/24/13 14:43Laboratory Control Sample Run: MANTECH_130724A

Alkalinity, Total as CaCO3 103 90 1105.0257 mg/L

Sample ID: C13070859-001BDUP 07/24/13 14:58Sample Duplicate Run: MANTECH_130724A3

Alkalinity, Total as CaCO3 105.0 0.1110 mg/L

Carbonate as CO3 105.0ND mg/L

Bicarbonate as HCO3 105.0 0.1135 mg/L

Sample ID: C13070868-001AMS 07/24/13 15:13Sample Matrix Spike Run: MANTECH_130724A

Alkalinity, Total as CaCO3 101 80 1205.0299 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13070869

QA/QC Summary Report

08/02/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2510 B Analytical Run: PHSC_101-C_130724A

Sample ID: CCV - SC 1413 07/24/13 12:33Continuing Calibration Verification Standard

Conductivity @ 25 C 101 90 1105.01430 umhos/cm

Method: A2510 B Batch: R176281

Sample ID: SC 100 07/24/13 10:29Initial Calibration Verification Standard Run: PHSC_101-C_130724A

Conductivity @ 25 C 98 90 1105.097.7 umhos/cm

Sample ID: SC 2ND 1413 07/24/13 10:41Laboratory Control Sample Run: PHSC_101-C_130724A

Conductivity @ 25 C 101 90 1105.01430 umhos/cm

Sample ID: MBLK 07/24/13 11:08Method Blank Run: PHSC_101-C_130724A

Conductivity @ 25 C 0.72 umhos/cm

Sample ID: C13070836-002ADUP 07/24/13 11:51Sample Duplicate Run: PHSC_101-C_130724A

Conductivity @ 25 C 105.0 0.2456 umhos/cm

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13070869

QA/QC Summary Report

08/02/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2540 C Batch: TDS130724A

Sample ID: MB-1_130724A 07/24/13 15:28Method Blank Run: BAL-19_130724B

Solids, Total Dissolved TDS @ 180 C 10ND mg/L

Sample ID: LCS-2_130724A 07/24/13 15:28Laboratory Control Sample Run: BAL-19_130724B

Solids, Total Dissolved TDS @ 180 C 104 90 110202080 mg/L

Sample ID: C13070834-001A DUP 07/24/13 15:37Sample Duplicate Run: BAL-19_130724B

Solids, Total Dissolved TDS @ 180 C 510 1.0201 mg/L

Sample ID: C13070835-001A MS 07/24/13 15:37Sample Matrix Spike Run: BAL-19_130724B

Solids, Total Dissolved TDS @ 180 C 103 90 110111330 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13070869

QA/QC Summary Report

08/02/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A4500-H B Analytical Run: PHSC_101-C_130724A

Sample ID: pH 6.86 07/24/13 10:23Initial Calibration Verification Standard

pH 100 98 1020.0106.86 s.u.

Sample ID: CCV - pH 7 07/24/13 12:30Continuing Calibration Verification Standard

pH 100 98 1020.0107.02 s.u.

Method: A4500-H B Batch: R176281

Sample ID: C13070836-002ADUP 07/24/13 11:51Sample Duplicate Run: PHSC_101-C_130724A

pH 30.010 0.18.72 s.u.

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13070869

QA/QC Summary Report

08/02/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP4-C_130724A

Sample ID: ICV 07/24/13 11:30Initial Calibration Verification Standard7

Calcium 100 95 1050.5050.2 mg/L

Iron 101 95 1050.0305.07 mg/L

Magnesium 100 95 1050.5050.2 mg/L

Molybdenum 97 95 1050.100.975 mg/L

Potassium 101 95 1050.5050.5 mg/L

Sodium 103 95 1050.5051.4 mg/L

Uranium 100 95 1051.04.99 mg/L

Sample ID: ICSA 07/24/13 11:45Interference Check Sample A7

Calcium 92 80 1200.50462 mg/L

Iron 88 80 1200.030176 mg/L

Magnesium 100 80 1200.50498 mg/L

Molybdenum 0.100.00345 mg/L

Potassium 0.500.00126 mg/L

Sodium 0.500.0205 mg/L

Uranium 1.00.259 mg/L

Sample ID: ICSAB 07/24/13 11:49Interference Check Sample AB7

Calcium 94 80 1200.50468 mg/L

Iron 89 80 1200.030178 mg/L

Magnesium 101 80 1200.50503 mg/L

Molybdenum 0.100.00269 mg/L

Potassium 0.50-0.00346 mg/L

Sodium 0.50-0.0441 mg/L

Uranium 1.00.265 mg/L

Method: E200.7 Batch: R176314

Sample ID: MB-130724A 07/24/13 12:07Method Blank Run: ICP4-C_130724A7

Calcium 0.02ND mg/L

Iron 0.0020.002 mg/L

Magnesium 0.010.04 mg/L

Molybdenum 0.0030.004 mg/L

Potassium 0.04ND mg/L

Sodium 0.2ND mg/L

Uranium 0.2ND mg/L

Sample ID: LFB-130724A 07/24/13 12:11Laboratory Fortified Blank Run: ICP4-C_130724A7

Calcium 97 85 1150.5048.4 mg/L

Iron 97 85 1150.0300.976 mg/L

Magnesium 97 85 1150.5048.3 mg/L

Molybdenum 96 85 1150.100.960 mg/L

Potassium 97 85 1150.5048.5 mg/L

Sodium 98 85 1150.5049.1 mg/L

Uranium 95 85 1151.04.76 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13070869

QA/QC Summary Report

08/02/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Batch: R176314

Sample ID: C13070788-002BMS2 07/24/13 19:53Sample Matrix Spike Run: ICP4-C_130724A7

Calcium 96 70 1301.0249 mg/L

Iron 95 70 1300.0305.63 mg/L

Magnesium 98 70 1301.0250 mg/L

Molybdenum 97 70 1300.0154.97 mg/L

Potassium 109 70 1301.0283 mg/L

Sodium 70 1301.01400 mg/L A

Uranium 99 70 1301.525.1 mg/L

Sample ID: C13070788-002BMSD2 07/24/13 19:57Sample Matrix Spike Duplicate Run: ICP4-C_130724A7

Calcium 96 70 130 201.0 0.0249 mg/L

Iron 95 70 130 200.030 0.25.64 mg/L

Magnesium 98 70 130 201.0 0.2251 mg/L

Molybdenum 97 70 130 200.015 0.24.96 mg/L

Potassium 110 70 130 201.0 0.9285 mg/L

Sodium 70 130 201.0 0.81410 mg/L A

Uranium 99 70 130 201.5 0.325.2 mg/L

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13070869

QA/QC Summary Report

08/02/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.8 Analytical Run: ICPMS4-C_130731A

Sample ID: ICV 07/31/13 19:11Initial Calibration Verification Standard4

Arsenic 102 90 1100.00100.0510 mg/L

Molybdenum 96 90 1100.00100.0480 mg/L

Selenium 102 90 1100.00100.0511 mg/L

Uranium 99 90 1100.000300.0493 mg/L

Method: E200.8 Batch: R176629

Sample ID: LRB 07/31/13 12:51Method Blank Run: ICPMS4-C_130731A4

Arsenic 5E-05ND mg/L

Molybdenum 3E-050.0002 mg/L

Selenium 7E-05ND mg/L

Uranium 9E-062E-05 mg/L

Sample ID: LFB 07/31/13 12:55Laboratory Fortified Blank Run: ICPMS4-C_130731A4

Arsenic 98 85 1150.00100.0490 mg/L

Molybdenum 109 85 1150.00100.0549 mg/L

Selenium 93 85 1150.00100.0463 mg/L

Uranium 103 85 1150.000300.0516 mg/L

Sample ID: C13070335-001BMS4 07/31/13 21:56Sample Matrix Spike Run: ICPMS4-C_130731A4

Arsenic 101 70 1300.00100.0523 mg/L

Molybdenum 107 70 1300.00100.0542 mg/L

Selenium 100 70 1300.00100.0526 mg/L

Uranium 108 70 1300.000300.0713 mg/L

Sample ID: C13070335-001BMSD4 07/31/13 22:00Sample Matrix Spike Duplicate Run: ICPMS4-C_130731A4

Arsenic 102 70 130 200.0010 0.90.0528 mg/L

Molybdenum 105 70 130 200.0010 1.60.0534 mg/L

Selenium 102 70 130 200.0010 2.10.0537 mg/L

Uranium 107 70 130 200.00030 1.00.0706 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13070869

QA/QC Summary Report

08/02/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E300.0 Analytical Run: IC2-C_130724A

Sample ID: CCV-072413-01 07/24/13 14:37Continuing Calibration Verification Standard2

Chloride 100 90 1101.010.0 mg/L

Sulfate 98 90 1101.039.2 mg/L

Method: E300.0 Batch: R176331

Sample ID: ICB-072413 07/24/13 13:35Method Blank Run: IC2-C_130724A2

Chloride 0.03ND mg/L

Sulfate 0.070.10 mg/L

Sample ID: LFB-072413-01 07/24/13 14:06Laboratory Fortified Blank Run: IC2-C_130724A2

Chloride 102 90 1101.010.2 mg/L

Sulfate 101 90 1101.040.5 mg/L

Sample ID: LFBD-072413-01 07/24/13 14:22Laboratory Fortified Blank Duplicate Run: IC2-C_130724A2

Chloride 104 90 110 201.0 1.910.4 mg/L

Sulfate 103 90 110 201.0 1.841.3 mg/L

Sample ID: C13070881-001AMS 07/24/13 18:44Sample Matrix Spike Run: IC2-C_130724A2

Chloride 98 90 1101.013.2 mg/L

Sulfate 104 90 1101.057.6 mg/L

Sample ID: C13070881-001AMSD 07/24/13 18:59Sample Matrix Spike Duplicate Run: IC2-C_130724A2

Chloride 105 90 110 201.0 5.614.0 mg/L

Sulfate 105 90 110 201.0 0.658.0 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Shipping container/cooler in good condition?

Custody seals intact on all shipping container(s)/cooler(s)?

Custody seals intact on all sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

� �

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Not Present

Not Present

Not Present

�

�

�

No VOA vials submitted

Not Applicable �

�

2.2°C  On Ice

7/23/2013Kerri Schroeder

NDA

dw

Date Received:

Received by:

Login completed by:

Carrier 
name:

BL2000\alynch

7/25/2013

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:

None

Temp Blank received in all shipping container(s)/cooler(s)? Yes No� � Not Applicable �

Workorder Receipt Checklist

Rio Algom Mining Corporation LLC C13070869

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as pH, Dissolved Oxygen and Residual 
Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, data units are typically noted as –dry. 
For agricultural and mining soil parameters/characteristics, all samples are dried and ground prior to sample analysis.

Standard Reporting Procedures
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ANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORT

The results as reported relate only to the item(s) submitted for testing. The analyses presented in this report were 
performed at Energy Laboratories, Inc., 2393 Salt Creek Hwy., Casper, WY 82601, unless otherwise noted.  
Radiochemistry analyses were performed at Energy Laboratories, Inc., 2325 Kerzell Lane, Casper, WY 82601, 
unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory Analytical 
Report, the QA/QC Summary Report, or the Case Narrative. 

If you have any questions regarding these test results, please call.

Sample ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

C13080635-001 6457 08/15/13 10:25 08/16/13 Aqueous Metals by ICP/ICPMS, Dissolved
Alkalinity
QA Calculations
Conductivity
E300.0 Anions
pH
Solids, Total Dissolved
Solids, Total Dissolved - Calculated

C13080635-002 6458 08/15/13 11:15 08/16/13 Aqueous Same As Above

Rio Algom Mining Corporation LLC

Project Name: Lisbon, UT Facility C3636

Workorder No.: C13080635

Hwy 605 and 509

Grants, NM  87020

August 22, 2013

C3636 - GroundwaterQuote ID:

Energy Laboratories, Inc. Casper WY received the following 2 samples for Rio Algom Mining Corporation LLC on 8/16/2013 for 
analysis.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility C3636

Lab ID: C13080635-001

Client Sample ID 6457

Collection Date: 08/15/13 10:25

Matrix: Aqueous

Report Date: 08/22/13

DateReceived: 08/16/13

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

08/16/13 18:26 / jba5mg/LNDCarbonate as CO3 A2320 B

08/16/13 18:26 / jba5mg/L413Bicarbonate as HCO3 A2320 B

08/19/13 15:07 / sf1mg/L215Calcium E200.7

08/20/13 02:30 / wc1mg/L218Chloride E300.0

08/19/13 15:07 / sf1mg/L57Magnesium E200.7

08/19/13 15:07 / sf1mg/L5Potassium E200.7

08/19/13 15:07 / sf1mg/L163Sodium E200.7

D 08/20/13 02:30 / wc4mg/L483Sulfate E300.0

PHYSICAL PROPERTIES

08/16/13 16:51 / tmm1umhos/cm2040Conductivity @ 25 C A2510 B

H 08/16/13 16:51 / tmm0.01s.u.7.64pH A4500-H B

08/19/13 16:13 / alp20mg/L1450Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

08/19/13 18:14 / clm0.001mg/L0.036Arsenic E200.8

08/19/13 15:07 / sf0.03mg/LNDIron E200.7

08/19/13 18:14 / clm0.01mg/LNDMolybdenum E200.8

08/19/13 18:14 / clm0.001mg/L0.013Selenium E200.8

08/19/13 18:14 / clm0.0003mg/L0.686Uranium E200.8

DATA QUALITY

08/22/13 08:05 / kbh%-1.71A/C Balance (± 5) A1030 E

08/22/13 08:05 / kbhmeq/L23.4Anions A1030 E

08/22/13 08:05 / kbhmeq/L22.6Cations A1030 E

08/22/13 08:05 / kbhmg/L1400Solids, Total Dissolved Calculated A1030 E

08/22/13 08:05 / kbh1.04TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility C3636

Lab ID: C13080635-002

Client Sample ID 6458

Collection Date: 08/15/13 11:15

Matrix: Aqueous

Report Date: 08/22/13

DateReceived: 08/16/13

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

08/16/13 18:36 / jba5mg/LNDCarbonate as CO3 A2320 B

08/16/13 18:36 / jba5mg/L1280Bicarbonate as HCO3 A2320 B

08/19/13 17:12 / sf1mg/L575Calcium E200.7

D 08/20/13 02:45 / wc10mg/L700Chloride E300.0

08/19/13 17:12 / sf1mg/L198Magnesium E200.7

08/19/13 17:12 / sf1mg/L19Potassium E200.7

D 08/19/13 17:12 / sf2mg/L2100Sodium E200.7

D 08/20/13 02:45 / wc40mg/L4780Sulfate E300.0

PHYSICAL PROPERTIES

08/16/13 16:54 / tmm1umhos/cm10300Conductivity @ 25 C A2510 B

H 08/16/13 16:54 / tmm0.01s.u.7.27pH A4500-H B

08/19/13 16:13 / alp100mg/L9300Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

08/19/13 18:17 / clm0.001mg/L0.003Arsenic E200.8

08/19/13 17:12 / sf0.03mg/LNDIron E200.7

08/19/13 18:17 / clm0.01mg/L11.4Molybdenum E200.8

D 08/19/13 18:17 / clm0.003mg/L0.072Selenium E200.8

D 08/19/13 18:17 / clm0.001mg/L47.1Uranium E200.8

DATA QUALITY

08/22/13 08:05 / kbh%-1.81A/C Balance (± 5) A1030 E

08/22/13 08:05 / kbhmeq/L142Anions A1030 E

08/22/13 08:05 / kbhmeq/L137Cations A1030 E

08/22/13 08:05 / kbhmg/L9100Solids, Total Dissolved Calculated A1030 E

08/22/13 08:05 / kbh1.02TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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Project: Lisbon, UT Facility C3636

Client: Rio Algom Mining Corporation LLC

Work Order: C13080635

QA/QC Summary Report

08/22/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2320 B Batch: R177220

Sample ID: MBLK 08/16/13 13:44Method Blank Run: MANTECH_130816B3

Alkalinity, Total as CaCO3 2ND mg/L

Carbonate as CO3 1ND mg/L

Bicarbonate as HCO3 1ND mg/L

Sample ID: LCS_130618 08/16/13 13:59Laboratory Control Sample Run: MANTECH_130816B

Alkalinity, Total as CaCO3 105 90 1105.0262 mg/L

Sample ID: C13080614-002ADUP 08/16/13 14:15Sample Duplicate Run: MANTECH_130816B3

Alkalinity, Total as CaCO3 105.0 0.6352 mg/L

Carbonate as CO3 105.0ND mg/L

Bicarbonate as HCO3 105.0 0.6430 mg/L

Sample ID: C13080614-003AMS 08/16/13 14:30Sample Matrix Spike Run: MANTECH_130816B

Alkalinity, Total as CaCO3 98 80 1205.0295 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility C3636

Client: Rio Algom Mining Corporation LLC

Work Order: C13080635

QA/QC Summary Report

08/22/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2510 B Analytical Run: PHSC_101-C_130816A

Sample ID: CCV - SC 1413 08/16/13 10:34Continuing Calibration Verification Standard

Conductivity @ 25 C 99 90 1105.01390 umhos/cm

Method: A2510 B Batch: R177170

Sample ID: SC 100 08/16/13 08:27Initial Calibration Verification Standard Run: PHSC_101-C_130816A

Conductivity @ 25 C 98 90 1105.098.3 umhos/cm

Sample ID: SC 2ND 1413 08/16/13 08:39Laboratory Control Sample Run: PHSC_101-C_130816A

Conductivity @ 25 C 100 90 1105.01410 umhos/cm

Sample ID: MBLK 08/16/13 09:20Method Blank Run: PHSC_101-C_130816A

Conductivity @ 25 C 0.72 umhos/cm

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility C3636

Client: Rio Algom Mining Corporation LLC

Work Order: C13080635

QA/QC Summary Report

08/22/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2540 C Batch: TDS130819A

Sample ID: MB-1_130819A 08/19/13 16:09Method Blank Run: BAL-19_130819A

Solids, Total Dissolved TDS @ 180 C 10ND mg/L

Sample ID: LCS-2_130819A 08/19/13 16:10Laboratory Control Sample Run: BAL-19_130819A

Solids, Total Dissolved TDS @ 180 C 99 90 110201970 mg/L

Sample ID: C13080593-001A DUP 08/19/13 16:10Sample Duplicate Run: BAL-19_130819A

Solids, Total Dissolved TDS @ 180 C 520 0.33500 mg/L

Sample ID: C13080631-001A MS 08/19/13 16:11Sample Matrix Spike Run: BAL-19_130819A

Solids, Total Dissolved TDS @ 180 C 99 90 110111240 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility C3636

Client: Rio Algom Mining Corporation LLC

Work Order: C13080635

QA/QC Summary Report

08/22/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A4500-H B Analytical Run: PHSC_101-C_130816A

Sample ID: pH 6.86 08/16/13 08:24Initial Calibration Verification Standard

pH 100 98 1020.0106.84 s.u.

Sample ID: CCV - pH 7 08/16/13 10:31Continuing Calibration Verification Standard

pH 100 98 1020.0107.00 s.u.

Method: A4500-H B Batch: R177170

Sample ID: C13080593-003ADUP 08/16/13 10:28Sample Duplicate Run: PHSC_101-C_130816A

pH 30.010 0.16.79 s.u.

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility C3636

Client: Rio Algom Mining Corporation LLC

Work Order: C13080635

QA/QC Summary Report

08/22/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP4-C_130819A

Sample ID: ICV 08/19/13 12:43Initial Calibration Verification Standard5

Calcium 100 95 1050.5050.2 mg/L

Iron 99 95 1050.0304.96 mg/L

Magnesium 100 95 1050.5050.1 mg/L

Potassium 100 95 1050.5049.8 mg/L

Sodium 100 95 1050.5050.0 mg/L

Sample ID: ICSA 08/19/13 12:57Interference Check Sample A5

Calcium 92 80 1200.50461 mg/L

Iron 87 80 1200.030174 mg/L

Magnesium 99 80 1200.50497 mg/L

Potassium 0.50-0.0221 mg/L

Sodium 0.500.0483 mg/L

Sample ID: ICSAB 08/19/13 13:01Interference Check Sample AB5

Calcium 93 80 1200.50466 mg/L

Iron 88 80 1200.030176 mg/L

Magnesium 101 80 1200.50505 mg/L

Potassium 0.50-0.0119 mg/L

Sodium 0.50-0.0891 mg/L

Method: E200.7 Batch: R177291

Sample ID: MB-130819A 08/19/13 13:19Method Blank Run: ICP4-C_130819A5

Calcium 0.02ND mg/L

Iron 0.002ND mg/L

Magnesium 0.01ND mg/L

Potassium 0.04ND mg/L

Sodium 0.2ND mg/L

Sample ID: LFB-130819A 08/19/13 13:23Laboratory Fortified Blank Run: ICP4-C_130819A5

Calcium 97 85 1150.5048.3 mg/L

Iron 96 85 1150.0300.956 mg/L

Magnesium 97 85 1150.5048.4 mg/L

Potassium 96 85 1150.5047.8 mg/L

Sodium 96 85 1150.5047.8 mg/L

Sample ID: C13080635-002BMS2 08/19/13 17:15Sample Matrix Spike Run: ICP4-C_130819A5

Calcium 93 70 1301.01050 mg/L

Iron 95 70 1300.0309.67 mg/L

Magnesium 96 70 1301.0686 mg/L

Potassium 93 70 1301.0493 mg/L

Sodium 70 1302.12510 mg/L A

Sample ID: C13080635-002BMSD 08/19/13 17:19Sample Matrix Spike Duplicate Run: ICP4-C_130819A5

Calcium 93 70 130 201.0 0.21050 mg/L

Iron 94 70 130 200.030 0.39.64 mg/L

Magnesium 96 70 130 201.0 0.2687 mg/L

Potassium 93 70 130 201.0 0.2494 mg/L

Sodium 70 130 202.1 0.22520 mg/L A

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility C3636

Client: Rio Algom Mining Corporation LLC

Work Order: C13080635

QA/QC Summary Report

08/22/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.8 Analytical Run: ICPMS2-C_130819A

Sample ID: ICV 08/19/13 16:31Initial Calibration Verification Standard4

Arsenic 99 90 1100.00100.0496 mg/L

Molybdenum 99 90 1100.00100.0496 mg/L

Selenium 98 90 1100.00100.0491 mg/L

Uranium 100 90 1100.000300.0498 mg/L

Method: E200.8 Batch: R177290

Sample ID: LRB 08/19/13 17:19Method Blank Run: ICPMS2-C_130819A4

Arsenic 0.00010ND mg/L

Molybdenum 4E-056E-05 mg/L

Selenium 0.0002ND mg/L

Uranium 1E-05ND mg/L

Sample ID: LFB 08/19/13 17:23Laboratory Fortified Blank Run: ICPMS2-C_130819A4

Arsenic 101 85 1150.00100.0504 mg/L

Molybdenum 104 85 1150.00100.0522 mg/L

Selenium 95 85 1150.00100.0473 mg/L

Uranium 105 85 1150.000300.0524 mg/L

Sample ID: C13080600-001BMS4 08/19/13 17:45Sample Matrix Spike Run: ICPMS2-C_130819A4

Arsenic 102 70 1300.00100.0554 mg/L

Molybdenum 101 70 1300.00100.0561 mg/L

Selenium 99 70 1300.00100.0507 mg/L

Uranium 105 70 1300.000300.0539 mg/L

Sample ID: C13080600-001BMSD 08/19/13 18:01Sample Matrix Spike Duplicate Run: ICPMS2-C_130819A4

Arsenic 102 70 130 200.0010 0.20.0555 mg/L

Molybdenum 98 70 130 200.0010 2.80.0546 mg/L

Selenium 100 70 130 200.0010 1.20.0514 mg/L

Uranium 102 70 130 200.00030 3.00.0523 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility C3636

Client: Rio Algom Mining Corporation LLC

Work Order: C13080635

QA/QC Summary Report

08/22/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E300.0 Analytical Run: IC2-C_130819A

Sample ID: CCV-081913-03 08/19/13 23:40Continuing Calibration Verification Standard2

Chloride 99 90 1101.09.89 mg/L

Sulfate 99 90 1101.039.4 mg/L

Method: E300.0 Batch: R177288

Sample ID: ICB-081913 08/19/13 16:13Method Blank Run: IC2-C_130819A2

Chloride 0.03ND mg/L

Sulfate 0.070.1 mg/L

Sample ID: LFB-081913-01 08/19/13 16:29Laboratory Fortified Blank Run: IC2-C_130819A2

Chloride 102 90 1101.010.2 mg/L

Sulfate 101 90 1101.040.6 mg/L

Sample ID: C13080649-002AMS 08/20/13 04:18Sample Matrix Spike Run: IC2-C_130819A2

Chloride 104 90 110101270 mg/L

Sulfate 104 90 110423370 mg/L

Sample ID: C13080649-002AMSD 08/20/13 04:33Sample Matrix Spike Duplicate Run: IC2-C_130819A2

Chloride 109 90 110 2010 1.91290 mg/L

Sulfate 107 90 110 2042 1.93440 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Shipping container/cooler in good condition?

Custody seals intact on all shipping container(s)/cooler(s)?

Custody seals intact on all sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

� �

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Not Present

Not Present

Not Present

�

�

�

No VOA vials submitted

Not Applicable �

�

8.6°C  On Ice

8/16/2013Cori A. Velasquez

FedEx

cav

Date Received:

Received by:

Login completed by:

Carrier 
name:

BL2000\kmiller

8/19/2013

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:

None

Temp Blank received in all shipping container(s)/cooler(s)? Yes No� � Not Applicable �

Workorder Receipt Checklist

Rio Algom Mining Corporation LLC C13080635

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as pH, Dissolved Oxygen and Residual 
Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, data units are typically noted as –dry. 
For agricultural and mining soil parameters/characteristics, all samples are dried and ground prior to sample analysis.

Standard Reporting Procedures
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ANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORT

The results as reported relate only to the item(s) submitted for testing. The analyses presented in this report were 
performed at Energy Laboratories, Inc., 2393 Salt Creek Hwy., Casper, WY 82601, unless otherwise noted.  
Radiochemistry analyses were performed at Energy Laboratories, Inc., 2325 Kerzell Lane, Casper, WY 82601, 
unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory Analytical 
Report, the QA/QC Summary Report, or the Case Narrative. 

If you have any questions regarding these test results, please call.

Sample ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

C13100034-001 6459 09/30/13 7:50 10/01/13 Aqueous Metals by ICP/ICPMS, Dissolved
Alkalinity
QA Calculations
Conductivity
E300.0 Anions
pH
Solids, Total Dissolved
Solids, Total Dissolved - Calculated

C13100034-002 6460 09/30/13 8:30 10/01/13 Aqueous Same As Above

Rio Algom Mining Corporation LLC

Project Name: Lisbon, UT Facility

Workorder No.: C13100034

Hwy 605 and 509

Grants, NM  87020

October 08, 2013

C3636 - GroundwaterQuote ID:

Energy Laboratories, Inc. Casper WY received the following 2 samples for Rio Algom Mining Corporation LLC on 10/1/2013 for 
analysis.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100034-001

Client Sample ID 6459

Collection Date: 09/30/13 07:50

Matrix: Aqueous

Report Date: 10/08/13

DateReceived: 10/01/13

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

10/01/13 19:18 / jba5mg/LNDCarbonate as CO3 A2320 B

10/01/13 19:18 / jba5mg/L1260Bicarbonate as HCO3 A2320 B

10/02/13 18:21 / sf1mg/L575Calcium E200.7

D 10/02/13 20:04 / wc10mg/L691Chloride E300.0

10/02/13 18:21 / sf1mg/L197Magnesium E200.7

10/02/13 18:21 / sf1mg/L20Potassium E200.7

D 10/02/13 18:21 / sf2mg/L2120Sodium E200.7

D 10/02/13 20:04 / wc40mg/L4750Sulfate E300.0

PHYSICAL PROPERTIES

10/02/13 09:25 / tmm5umhos/cm10500Conductivity @ 25 C A2510 B

H 10/01/13 16:02 / alp0.01s.u.7.21pH A4500-H B

10/02/13 14:57 / tmm100mg/L9050Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/04/13 00:12 / cp0.001mg/L0.005Arsenic E200.8

10/02/13 18:21 / sf0.03mg/LNDIron E200.7

D 10/02/13 18:21 / sf0.03mg/L11.2Molybdenum E200.7

10/04/13 00:12 / cp0.001mg/L0.074Selenium E200.8

10/04/13 00:12 / cp0.0003mg/L48.4Uranium E200.8

DATA QUALITY

10/08/13 09:40 / kbh%-0.585A/C Balance (± 5) A1030 E

10/08/13 09:40 / kbhmeq/L139Anions A1030 E

10/08/13 09:40 / kbhmeq/L137Cations A1030 E

10/08/13 09:40 / kbhmg/L9000Solids, Total Dissolved Calculated A1030 E

10/08/13 09:40 / kbh1.01TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100034-002

Client Sample ID 6460

Collection Date: 09/30/13 08:30

Matrix: Aqueous

Report Date: 10/08/13

DateReceived: 10/01/13

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

10/01/13 19:36 / jba5mg/LNDCarbonate as CO3 A2320 B

10/01/13 19:36 / jba5mg/L418Bicarbonate as HCO3 A2320 B

10/02/13 18:25 / sf1mg/L225Calcium E200.7

10/02/13 20:23 / wc1mg/L222Chloride E300.0

10/02/13 18:25 / sf1mg/L59Magnesium E200.7

10/02/13 18:25 / sf1mg/L5Potassium E200.7

10/02/13 18:25 / sf1mg/L174Sodium E200.7

D 10/02/13 20:23 / wc4mg/L500Sulfate E300.0

PHYSICAL PROPERTIES

10/02/13 09:28 / tmm5umhos/cm2100Conductivity @ 25 C A2510 B

H 10/01/13 16:05 / alp0.01s.u.7.62pH A4500-H B

10/02/13 14:57 / tmm20mg/L1460Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/04/13 00:29 / cp0.001mg/L0.038Arsenic E200.8

10/02/13 18:25 / sf0.03mg/LNDIron E200.7

10/02/13 18:25 / sf0.01mg/LNDMolybdenum E200.7

10/04/13 00:29 / cp0.001mg/L0.012Selenium E200.8

10/04/13 00:29 / cp0.0003mg/L0.756Uranium E200.8

DATA QUALITY

10/08/13 09:40 / kbh%0.507A/C Balance (± 5) A1030 E

10/08/13 09:40 / kbhmeq/L23.5Anions A1030 E

10/08/13 09:40 / kbhmeq/L23.8Cations A1030 E

10/08/13 09:40 / kbhmg/L1400Solids, Total Dissolved Calculated A1030 E

10/08/13 09:40 / kbh1.04TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100034

QA/QC Summary Report

10/08/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2320 B Batch: R179006

Sample ID: MBLK 10/01/13 14:57Method Blank Run: MANTECH_131001A3

Alkalinity, Total as CaCO3 2ND mg/L

Carbonate as CO3 1ND mg/L

Bicarbonate as HCO3 1ND mg/L

Sample ID: LCS_130917 10/01/13 15:12Laboratory Control Sample Run: MANTECH_131001A

Alkalinity, Total as CaCO3 104 90 1105.0260 mg/L

Sample ID: C13091098-001ADUP 10/01/13 15:28Sample Duplicate Run: MANTECH_131001A3

Alkalinity, Total as CaCO3 105.0 0.6453 mg/L

Carbonate as CO3 105.0ND mg/L

Bicarbonate as HCO3 105.0 0.6553 mg/L

Sample ID: C13091098-002AMS 10/01/13 15:46Sample Matrix Spike Run: MANTECH_131001A

Alkalinity, Total as CaCO3 90 80 1205.0681 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100034

QA/QC Summary Report

10/08/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2510 B Batch: R179017

Sample ID: SC 2ND 1413 10/02/13 08:45Laboratory Control Sample Run: PHSC_101-C_131002A

Conductivity @ 25 C 100 90 1105.01410 umhos/cm

Sample ID: MBLK 10/02/13 09:22Method Blank Run: PHSC_101-C_131002A

Conductivity @ 25 C 0.72 umhos/cm

Sample ID: C13100041-001ADUP 10/02/13 09:41Sample Duplicate Run: PHSC_101-C_131002A

Conductivity @ 25 C 105.0 0.21010 umhos/cm

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100034

QA/QC Summary Report

10/08/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2540 C Batch: TDS131002A

Sample ID: MB-1_131002A 10/02/13 14:43Method Blank Run: BAL-19_131002B

Solids, Total Dissolved TDS @ 180 C 10ND mg/L

Sample ID: LCS-2_131002A 10/02/13 14:44Laboratory Control Sample Run: BAL-19_131002B

Solids, Total Dissolved TDS @ 180 C 101 90 110202020 mg/L

Sample ID: C13091042-001B DUP 10/02/13 14:45Sample Duplicate Run: BAL-19_131002B

Solids, Total Dissolved TDS @ 180 C 540 1.9632 mg/L

Sample ID: C13100031-008A MS 10/02/13 14:56Sample Matrix Spike Run: BAL-19_131002B

Solids, Total Dissolved TDS @ 180 C 103 90 11010014200 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100034

QA/QC Summary Report

10/08/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A4500-H B Analytical Run: PHSC_101-C_131001A

Sample ID: pH 6.86 10/01/13 08:31Initial Calibration Verification Standard

pH 100 98 1020.0106.85 s.u.

Method: A4500-H B Batch: R178944

Sample ID: C13091004-002ADUP 10/01/13 10:44Sample Duplicate Run: PHSC_101-C_131001A

pH 30.010 0.012.3 s.u.

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100034

QA/QC Summary Report

10/08/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP4-C_131002A

Sample ID: ICV 10/02/13 14:03Initial Calibration Verification Standard6

Calcium 100 95 1050.5050.1 mg/L

Iron 99 95 1050.0304.94 mg/L

Magnesium 100 95 1050.5049.9 mg/L

Molybdenum 97 95 1050.100.972 mg/L

Potassium 99 95 1050.5049.7 mg/L

Sodium 100 95 1050.5049.9 mg/L

Sample ID: ICSA 10/02/13 14:17Interference Check Sample A6

Calcium 91 80 1200.50456 mg/L

Iron 86 80 1200.030173 mg/L

Magnesium 100 80 1200.50498 mg/L

Molybdenum 0.10-0.00125 mg/L

Potassium 0.50-0.0149 mg/L

Sodium 0.50-0.0407 mg/L

Sample ID: ICSAB 10/02/13 14:21Interference Check Sample AB6

Calcium 92 80 1200.50462 mg/L

Iron 88 80 1200.030176 mg/L

Magnesium 101 80 1200.50505 mg/L

Molybdenum 0.10-0.000890 mg/L

Potassium 0.50-0.00884 mg/L

Sodium 0.50-0.139 mg/L

Method: E200.7 Batch: R179083

Sample ID: MB-131002A 10/02/13 14:40Method Blank Run: ICP4-C_131002A6

Calcium 0.02ND mg/L

Iron 0.002ND mg/L

Magnesium 0.010.06 mg/L

Molybdenum 0.003ND mg/L

Potassium 0.04ND mg/L

Sodium 0.2ND mg/L

Sample ID: LFB-131002A 10/02/13 14:44Laboratory Fortified Blank Run: ICP4-C_131002A6

Calcium 96 85 1150.5047.8 mg/L

Iron 95 85 1150.0300.947 mg/L

Magnesium 95 85 1150.5047.6 mg/L

Molybdenum 94 85 1150.100.941 mg/L

Potassium 97 85 1150.5048.3 mg/L

Sodium 96 85 1150.5047.9 mg/L

Sample ID: C13090842-001BMS2 10/02/13 18:40Sample Matrix Spike Run: ICP4-C_131002A6

Calcium 96 70 1301.0153 mg/L

Iron 93 70 1300.0301.90 mg/L

Magnesium 95 70 1301.0110 mg/L

Molybdenum 95 70 1300.00591.93 mg/L

Potassium 92 70 1301.098.9 mg/L

Sodium 93 70 1301.0286 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100034

QA/QC Summary Report

10/08/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Batch: R179083

Sample ID: C13090842-001BMSD2 10/02/13 18:44Sample Matrix Spike Duplicate Run: ICP4-C_131002A6

Calcium 94 70 130 201.0 1.2151 mg/L

Iron 92 70 130 200.030 1.21.88 mg/L

Magnesium 93 70 130 201.0 1.3108 mg/L

Molybdenum 94 70 130 200.0059 0.31.92 mg/L

Potassium 89 70 130 201.0 2.996.1 mg/L

Sodium 88 70 130 201.0 1.6282 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100034

QA/QC Summary Report

10/08/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.8 Analytical Run: ICPMS4-C_131003A

Sample ID: ICV 10/03/13 21:20Initial Calibration Verification Standard3

Arsenic 101 90 1100.00100.0504 mg/L

Selenium 101 90 1100.00100.0508 mg/L

Uranium 100 90 1100.000300.0500 mg/L

Method: E200.8 Batch: R179153

Sample ID: LRB 10/03/13 12:51Method Blank Run: ICPMS4-C_131003A3

Arsenic 5E-05ND mg/L

Selenium 7E-05ND mg/L

Uranium 9E-06ND mg/L

Sample ID: LFB 10/03/13 12:55Laboratory Fortified Blank Run: ICPMS4-C_131003A3

Arsenic 101 85 1150.00100.0504 mg/L

Selenium 108 85 1150.00100.0542 mg/L

Uranium 106 85 1150.000300.0530 mg/L

Sample ID: C13090808-007BMS4 10/03/13 20:25Sample Matrix Spike Run: ICPMS4-C_131003A3

Arsenic 108 70 1300.00100.0553 mg/L

Selenium 103 70 1300.00100.0516 mg/L

Uranium 118 70 1300.000300.0613 mg/L

Sample ID: C13090808-007BMSD4 10/03/13 20:29Sample Matrix Spike Duplicate Run: ICPMS4-C_131003A3

Arsenic 107 70 130 200.0010 0.60.0549 mg/L

Selenium 104 70 130 200.0010 1.40.0524 mg/L

Uranium 115 70 130 200.00030 2.20.0600 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100034

QA/QC Summary Report

10/08/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E300.0 Analytical Run: IC2-C_131002B

Sample ID: CCV-100213-02 10/02/13 16:23Continuing Calibration Verification Standard2

Chloride 101 90 1101.010.1 mg/L

Sulfate 100 90 1101.040.0 mg/L

Method: E300.0 Batch: R179085

Sample ID: ICB-100213 10/02/13 11:10Method Blank Run: IC2-C_131002B2

Chloride 0.03ND mg/L

Sulfate 0.070.1 mg/L

Sample ID: LFB-100213-01 10/02/13 11:47Laboratory Fortified Blank Run: IC2-C_131002B2

Chloride 97 90 1101.09.68 mg/L

Sulfate 96 90 1101.038.6 mg/L

Sample ID: LFBD-100213-01 10/02/13 12:05Laboratory Fortified Blank Duplicate Run: IC2-C_131002B2

Chloride 97 90 110 201.0 0.39.72 mg/L

Sulfate 97 90 110 201.0 0.538.7 mg/L

Sample ID: C13100041-001AMS 10/02/13 21:36Sample Matrix Spike Run: IC2-C_131002B2

Chloride 105 90 1101.0102 mg/L

Sulfate 97 90 1104.2196 mg/L

Sample ID: C13100041-001AMSD 10/02/13 21:55Sample Matrix Spike Duplicate Run: IC2-C_131002B2

Chloride 107 90 110 201.0 1.3103 mg/L

Sulfate 98 90 110 204.2 1.0198 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Shipping container/cooler in good condition?

Custody seals intact on all shipping container(s)/cooler(s)?

Custody seals intact on all sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

� �

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Not Present

Not Present

Not Present

�

�

�

No VOA vials submitted

Not Applicable �

�

2.6°C  On Ice

10/1/2013Kerri Schroeder

NDA

cav

Date Received:

Received by:

Login completed by:

Carrier 
name:

BL2000\khelm

10/1/2013

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:

None

Temp Blank received in all shipping container(s)/cooler(s)? Yes No� � Not Applicable �

Workorder Receipt Checklist

Rio Algom Mining Corporation LLC C13100034

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as pH, Dissolved Oxygen and Residual 
Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, data units are typically noted as –dry. 
For agricultural and mining soil parameters/characteristics, all samples are dried and ground prior to sample analysis.

Standard Reporting Procedures
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233 TOC 2Zl -

l ^s l J lD-S,+n 140 TOC 103-140 r' l7 L<

t\,{L-1 I t r  L ti + \ , L r 6 157 TOC 137-157 JLI l  -

MW.13 r c S + q \ c z 206 TOC
lzq - z06
8€-125

r6q.5

MW.5 \') L1 | (. 1 5 9 . c 1 197 roc +65;€5 l 3 t .  -

OW-UT-9 I  ls5 (. 142 TOC
\2c -l Yo
+{+.138

I 12."5
.ls6

RL.1 ts4 6 I l5,lql)
ias
124 TOC

I cS- l'l-S
10F,X

| 7/, t>
]4'7.

RL.3 l s i L 5 J;4.,c?
\ 6 5
+83 TOC

ibs-185
163*f83 I 3c -

RL4 tsLz s 6t .34 178 TOC | {,'r 15

rs  \o 5 ls l  ,7x 1 8 6 TOC 150-186 | ?L' -

l+s0 l  S. lc 20 TOC 7.7-18 13,,-s

t\4w-100 \1c5 + lLi?, ]5
b.rao+' TOC

i l'l -Lo !1
1:a14+

MW-101 1) <z q 4€+ TOC 139-f59 ts-)

MW-102 )zt7 + l l s .  z  i 1 3 6 TOC 1 1 6 - 1 3 6 l:\ l. s

MW.102DBl ?  l 5
-T

l  ) . i . 0 7 175 TOC 145-175

MW-103 \ l r + l *t 6 f . r Z 111.5 roc 81.5-111.5qq.Lt

Conffuence Environmental, Inc, 33oa Etcaminoave, sutte 3oo +148, sac.menro ca, 9sa zL, sr6-76o 7641



f

f1 z "Jl
Water Level Measurements

Site: l(:

Well  I .D. Time Dia

Depth to
water
( DTW)

Total
Depth

Total
Depth

Screen
Depth top
of HS set

t\4w- 104 /CC( o qc.2q '108 TOC 68-98

MW-105 l r l L '1 11 18 135 TOC 65-135
te6 .  s

t\4w-106 x I -) _+,.'t o 264.5 TOC
lx l - re t
Bffi zs+

MW-l07S wo r-t e !t( 6 1 . 8 TOC 3 1 . 8 € 1 . 8 sn
tvtw-'107D I5D :J T 51,o5 8 \ . q r 81.7TOC 61.7-41.7 ?'t

I\4W.1OB l s , 1 + 73.1 t7c,./(,, 169 .6TOC 89.6-'169.6 l 1 ?  -

MW'1O9 t.f.t t- + I \A .-) .l t56 .60 155.7TOC 125.7-155.7
l +A  -

tvlw-110 l 5 n  s Lt I t l , o L I +t.qc 142TOC 102-142

MW-111 I l\C' Or'., lz(: ,os 125.45TOC 75.85-125.85

MW- 1 12 l 4 t 8 1 +s,1. I tq l . }c 141.BTOC 36.8-141.8q r -

MW-113 l 4 ) A c 6,9.,t ) I c5.ci 104.45TOC 59.45,104.45 98'Sc

lrrD L * sg , c  f t 11  .  s l 199TOC 49-199
I LL.S+)--:.-

MW-1155 4 / )S' to
126.9TOC 61.9-126.9 t o 9

MW-115t\4 + 75.Vc ? q ? . 1 5 TOC

N4w-116 l3-5C + 85.1S I "t.ii L 124TOC 104,124 l k

t\4w-1175t 1 L < Lt 6L,8L l ) 7 . ! - l 126.7TOC 7 1 . 7 - 1 2 6 . 7l nA . ' l

MW-,l17M 'T xf . lc \ n 151.4TOC 1264-1514 l q t . -

MW-118 q'tR "i tr:6 .'1C' 66.4TOC 11.4-66.4 4  ) " )

iq5 It- 70.Lt t 1o.o-L TOC 54.5-74.5

MW.l20 (#5) r c \ { Lt l26.,.JZ 246.9TOC 116.9.246.9

n5 3 ,1t

l9 /sen^t

Confl u e nce Environ m enta l, I n c, 3308 Er camino Ave, suite 3oo # 148, sac€mento ca, 95a z!. sr6 769 j(ar



PS l-rl
Water Level Measurements

confluence Environmental, Inc. $04 E caminoAve, surte 300 #14a/ 5ac6mento ca, 95821, 976-760-7647



Job #:

Well ll/laintenance Inspection Form

Technic ian:  -1 Paqe / of
Entry Indicates Deficien€y

Inspection
Point

Notes
(Note any repairs made whrle

Cl ien t :  A^c" , r3 'e . rv  !4 \? rS i te :  P lo  / l  )€ .d^  i \A l^ ,h?  - ,  1 . ,J . ,_h  Date : /p^7- l  l

Notes:

Confluence Environmental, Inc 3304 E Cam no Ave/ Suite 300 # 148/ Sac€mento CA/ 9542! t 9t6-760-7641



Well Maintenance lnspection Form

Entry Indicates Def ici€ncv

Inspection
Point

Notes
(Note any repa 6 made while

l\4w-1155

MW-115M

MW-116

MW-1175

Client:  n",q-. ,* . , ,  c r . ." ,Si te:  Rt" A\n..^^,  1vr, , , , .  - . ,  , i , "L"a Date: tc-t-  r)
Job #: Technic ian: o f l

Notes:

ReDair codesr rt=retao/ bolts added or reDlaced as=annular seal reoair.

Confluence Environmental, lnc 3304 E cam no Ave, sulte 300 # 148, Sacrahento CA, 9542!, 9L6-76o-764L



Well Maintenance lnspection Form

Client: /u.h\g,,n/g, ? &r/y-Site: Q..^ qb6"^ /\^\,.... !.. /-,<Ln,^ Date: ir-r_r-1

Job  # : Technic ian:
Ent.y hdicates Deficiency

Notes
(Note any repairs made while

ReDair codes: rt=felao/ bolts added or reDlaced as=annular seal repait

Confluence Environmental, lnc 3308 E Cam no Ave, Suire 300 #148, Sac€mento C-A, 95a2r, 916-760-7647



Purqing And Samplins Data Sheet

l  Volume= -- X _=_ (Total Purge) 807o=

Confluenoe Environmental, Inc
3308 Et Camino Ave. Suite 300 fi 44, sacmento, cA 95821, 916-760-7641

u a

Job#t 1350.15 sampter: .txail e L,4u"o Clienti IVIontqomerv & Associates

Well lD: Ei- aA DateiDoo.,roia: I \a.1?n ! > Site: Rio Alqom l\rininq. Lisbon UT

SampferSiqnature: -/.2-"r.-'-
/

well diam: i/4' r' z' s' +'6) oth"r,
l'

DTwi Al . ,3D Total DeDih: ? r( -

Purge equip:
q:yort{' 

"oPurse method: ey16" vo,'"€ M crc/Lov4w taacfi( otqz/ -.- --'/
Pump depth/ intake: =- lMultipliers

(TD'DTW X lvlultiplier = 1 Volume l80o/o Recoverv (TD - DTW X 0.20 + DTW)

Time
Ta.p

0t1
SP Cond

rms rriS)
Turbldity

Purgo

DO r.o1|
ORP Notes

lJ, .dl" @ lL :_

(.'q'-o i z . 3 6t'7o t +z t 1 zst, f

Did well dewatet YEs 60, Totalvolu-ne removed: .- (qal i L)

sample method: oi"o a"it"r. G;;m) New Tubinq Ext. Port othen

sample date:Ikr&t) Samole time: aq I O DTW at samole: Al ,BO

Sanoleto: (316 Lab: Enefav Labs Number of bottles:A)

Analvsis: 500 ml NP poly -Alkalinity, Cl, SO4, TDS, Ec, pH 250 ml!!r!9 p9lyi!9lq !1919!

EouiDment blank lD @. Field blank lD @

Duplicate lD: Pre'ouroe DO; Post purqe DOI

Fe2*l Pfe-purqe ORP: Post ourqe ORP:

NAPL depth: Volume removed: ml



Pu And Sam Data Sheet

Job#: 1350.15 lsampter: J,itirns a Vlvers lclient Montqomerv & Associates

wel l  lD:  EF.- tA lou," ' * " . * , ,  'J t r .  ' -  I  s i te :  RioAtoom lurnrno.  Lrsoon.  u l

weather Conditions: t..'l-,I,- * a^- I lsamoler Siqnature: ./,2-
' l r '

welldiam: i/4" r" z" s" +'fF\ oin"" lofw: *,1. gn Total DeDth: 
" 

r < -

Purge equip: (q!@ Bradder Pe

disobailer teflon baile. other:

Purqe method: 3-5 case vorume (tic.o-4ow;;;) Faradion orhe,:

PumD depth./  intake: I8. f  -  lMult ip l iers:r

OD- DTWX Mult ipl ier = l  Volume l80o/o Recovery {TD- Dn/VX020 + D n/V)

Time
Tftp

0Tl
SP Cond Turbidiiy

Purge

DO ho.a
ORP DTW Notes

o q t ? L..trq t .5oo o d. t..r D 3 . * 1 . L ? )

-1
d , , i , I 7lJ( .  \ - al .8 4)

t l . q + . ,n{ \ L c )_ta.( 8 r . 3 0

t 7 . a ?,o q T s L l a l , t l ) t-1A., A J  8 N

cq\q l ? . n Sq ls 3 \-a r. (l. s\ A] .q 3l.KC:

l 7 . D L o 8s7 3 L -!6 r) d.bB tA7. ) 8 l .ah

a.9:-l+ t 2 , l 7 . . 9 + q 7 l t .1.c l+t.1 81..R/r

(\qs1 l ?  . 1
- 7 . c R+94 ,foa . { d . v q 4. f i

t L c a t 7 . 1 q+q ( 7 .<Dc 11. / . d . ? , \ +7.q r1.80

Drd wetldewaiep YEs aNol Total voluae removed: l l, O (Sal {O

Sample method: Disp Bailer Hydrasleeve NewTqbinq Ext. Pod other: 0',1i.,.'t,,( fqutl..z-.

Samole date: r 1,-..rrr /:\ SamDle time: an-s DTW at sample:

Sample lD: 69 61- Lab. Enerqv Labs Number of bottlefr
Analvsis: 5oo ml NP polv - AlkaLinitv, Cl, SOa, TDS, EC, pH 250 m HN 03 polv 'field liliered - Dissolved MetaLs

Eouipmenl blank lD @ Field blank lD @

Duplicaie 1D: Pre-purqe DOI Post purce DO:

Fe2*'. Pre-purqe ORP: Post pufqe ORP:

NAPL depth: Volume of NAPL: Volume removed: ml

(Total Purge)

Confluence Environmental, Inc
33oa Et cffino Ave, suire 300 #143. sacEmento, cA 9s321 , 916 760 7641

ala/"=



Purqinq And Samplinq Data Sheet

.t Votume = _:__ X .--- = .- (Totat purge) 8 0 % = ' - - - - - - - - ' - ' \

Confluence Environmental, Inc
$0a Er cmino ave, suire 300 *143, sacGmenro, cA 95821 , 916-760-7641

u n amp

Job#: 1350.15 sampler: ,/Gms B t\Ivers Client Montqomerv & Associates

Well lD: F F- 6
\-..'/

Date (oDoceoia: t r 6/ -r ?") t 1 Site: Rio Alqom l\rinino. Lisbon. tJT

Weather Conditions: \- t . ̂ J'- Samofersiqnalure: -/.=-

W e l l d i a m :  1 / 4 ' r , z  l A e  J t r . * , D T w :  7 1 . 5 1 Total DeDth:

Purge method: 3-s!6-e vorl-e vic,",gio.-r or rxraaWln ovet -
Pump depth/ intake: _--  lMult ip l iers:r  =0.04 2=oi6 3=0.32

(TD - DTW X lvlultiplier = 1 Volume - 180"/o Recoverv (TD - DTW X 0.20 + DT\^

Time Iqnp
PH

SP co!4 Turbidlty
Purge

DO L'o
ORP DTW Notes

l.t )t ^ s. i- @- I l > l

t q  1a t a , ? a. -}1?e 1 l 8 . 6 6 l t0.ct

Did welldewater? YES (No, Total volLme removed: (oal/ L)

Samole method. Diso Bailer /'"*i"--)") New Tubrno Ext. Port Otheri

Samole date: , , . ,  i?-r l Samole t ime: I +;1,- DTW at samole:

samDle  lD :  lqSI Lab: Enerov Labs Number of bottlesrl2 I t/7 l

Analvsisi 500 rnl N P poly - Alkaliniry, cl, so4, TDs Ec, pH 250 ml H NO3 poly 'field liltered - Dissolved Meials

Eouioment blank lD @ Field blank lD @

Duohcate lD: l.q {7 /a- I r 3\- Prc-Duroe DO: POSI OUtoe UUI

Fe2'i Pre-Dufoe ORP: Post ource ORP:

NAPL deoth: Volume of NAPL| Volume removed: ml



Purqinq And Sa

'1 Volume= -. X -= - (TotalPurge)

Confluence Environmental, Inc
33oa El Camino Ave, Suite 30o fi ,a, Sacrmenro, CA 95821, 016-760,7641

80%=

mpling Data Sheet
Job#: 1350.15 sampter: JKJii e IMu"o Client l\,,lontqomery & Associates

Well lD: trtr l- DateoDoceor2) :  r i - / ' r , . )  r1 Site: Rio Alqom Mininq, Lisbon. UT

Weather Conditions: | ,\,^,1. SampferSiqnature: --4.?--

Welldiam: 1/4' r" z" g'ff,Do, otn",'
/.

DTW: 7i, i l Total DeDth: r -\ -? -

nurge eCuin@@ Bradder pen

disp bailer teflon bailer oih€r:

waierra Positive Air Displacemed En. Syst€m

Tubing: oD: r.r"* ffi u
Purge method: 3 5 case Votume @" Fr"r",- -rriaction oLhe,
Pump depth/ intake: lZo- lMult ip l iers:  r '= o.oa

(TD - DTWX [4ultiplier = 1 Volume - 180% Recovery (TD - DTWX O.2O + DTV\')

Time
Temo SP Cond Turbidity

DO r.c/J
ORP DTW Notes

7 .o 3 3 3 6 ?.\ar . r l <96 (1 r)

, E 7,D 3"  '5 + q g,9', 72 .o5

7. 1 3l  l6 ?_.8 7{ 7? ,c<

t )  . l 7 . fLrtr ? 3 L 31n - ) ,  / q . 1 6 |7_2. t 72.os

|  < r r : l? . a'l 7, fq r+7 1c,o ii, g 1 ,7J 1 L 7 . 172.c5

t S i l t ?  ̂ j . f ' l . i  7 L + fc{) 9 . r l t 1 9 . 3 72 .c  5

l s l t 11.o )L/'l 't z + :loo q , 8 8 r)9.2, TzEt

Did well dewatef YES (NO, Totalvolume removed: 6,4 (oallfn

Sample method: Diso Bailer Hvdrasleeve Newlubinq Ext. Port Other {\.)',..),1 'n,V,^^

Sample date: l r^rTi '5 Sample time: lSzo DTW at sample: 72,cS

Samole ID: /-._1\ '\ Lab: Enerov Labs Number of boftteO
Analvsis: 500 mlNPpolv-AkalinN. cl. so4. TDs, Ec, oH 250 ml HNo3 polv 'iield filtered - Dissolved t\,letals

Eauigment blank lD @. j - le to  D lanK tD @)

DuDlicate lD: Pre-ourqe DO: Post purqe DO:

Fe2*: Pre-ouroe ORP: Post ourqe ORP:

NAPL deoth: Volume of NAPL: Volume removed: ml



n am

Job#r 1350.15 Sampler: JGns B Mvers client: l\,4ont;omerv & Associates

Well ID: F F-8 Date oDocirorz:  iqF.  r - t . l  1 Site: Rio Aloom Minino. Lisbon. UT

weather Conditions: i^,,',-,1,. - f..lrl lsamoler Sionaturer /-,.72--

welldiam: i/4' r 'z' r '61 o' otn"', DTW:  ?+,c f TotalDepth: ? qLi

Pvge equipt Ssz6,an. B addp2,lPe

diso bailer --6iion bailer ot#

Purqe method: I s,g{nuotu 
" 

\ric.ok6Ftaw EKracri66'_orher:

PumD deDth,/ intake: "-- lMultioliers:1.= 0.0.4 2.=0.16

(ID - DTWX lMultiolier = 1 Volume 180% Recoverv {TD - DTWX 0.20 + DTW)

Purqinq And SamDlino Data Sheet

1 Volume = - X -= --(Total purqe) 80%=

Confluence Environmental, Inc
3303 El camino a!e, suite 300 fi 44, sac€menlo, ca 95421, 916 760_7641

Temo
4a1"^

SP Cond Turbidity
Purge

DO (moa ORP DTW Notes

l l . r l o
C,9 qC q . q ' ),c,12 i ) _ 1

^v. jL
| 3 :l-

Did welldewater? YES (NO) Total volume removed: - (qal/ L)

samote metnod: oi"p e"it"|. a6;fu New Tubirq Evt. Port orher:

Sample daie: l rcLiTrr) Sample time. D-r .fC DTW at sample: 
'711 .a 'S

Sample lD: 6c17A Lab: Enercv Labs Number of bottles(t)

Analvsis: 5Oo ml NP poly -Alkalihiiy, cl, so4, TDS, EC, pH 250 mlHNO1 poLv'lield lilter€d - Dissotued [letals

Eolioment blank ID @ Field blank lD @

Duolicaie lD: Pre-puaqe DO: Post ource DO:

Fe2*: Pre-ourqe oRP: Posi ouroe ORP:

NAPL deoth: Volume of NAPL: Volume removed: ml



Pu And S ti Data Sheet

80%=fiotal Purqe)

n am

Job#: 1350.15 ls"rnpl.., ,4?t) r tu"r.. lctient: Montqomerv a nssocrates
l -

Well lD: tr tr- i  lDate rooo""o'a: l4ir i-?.r l \ Site: Rio Aloom Minino. Lisbon. UT

Weather Conditions: i^r,^,rl- -C- I .. i SamDfer Siqnature: 1 .rn"-'

Welldiam: i/4' j" 2" 3"fA 6' cher: DTW: 74. n 1 TotalDeDth: ? 4q
Watera Posi veAn Displacererl Exl. Syeem

Tubinq: oD: t,tew zo'ffi: t,tr

Purqe method: 3 5 Csevdume 6iqo,4 o*+-i;w Adcrion Orher

PumD deDth/ intake: ) ? t\- lMultipliers: r'= o.e 2.-0.16

{TD - DTWX lMultiolier= l Volume 180% Recoverv {TD - DTWX 0.20 + DTW)

Time
SP Cond Turbidiiy

Purge

l##r DO (.c,a) ORP DTW Notes

la {c1 R 7 /.1 ) t7t .T Lcc l . o zl. f, \ t1t/, 6 , q . 1 I

l ( : ) l | : .  q t 3 Zaa t , a 1q,5./ ls,q

l r ,  i l a . 1
'7.r

Zl tT f-rr I
'1. ) r 3 . 8 7 1 6 . 9 ]q .a l

l l r s l o , { l$66 cl LU.)
' r  .8 t1.-1-L 11.1

JC.  L r 7 .x Z l r l . ) ) t i ? L . 1 9 t r c .R ?Ir, ) i

l a T l l L I Zta , .D t o . l . l tqt .- l 1 + . 1 1

l C . c . 7 , t ] L118 5 LUU 9 . 1 2 l.r2,3 1q, - \ i

l ) , 1 t o . { 7. \ ) z q 1 7 7r' o b . ) 9 . l o l ' .r2,t 1r .71

l )  \ ) o  , 6 '7.11 zz(i1 €- )1: 6 ( -  , g q,cL'l 1 t l7 .1
" 

"1,11

Did well dewatep YEs ^-g) Total volLrme removed: t , 9 $al t6)

SamDle method: Disp Baile. Hvdrasleeve NewTubing Ext. Port other: 0..-t,..,\\( i,( T\^L1,,

SamDle date:rq n.T? 6l f SamDle i ime :  l l : lO DTWafsamole: 
-7+,1 

|

Samole lD: Aq 7q Lab: Eneaqv Labs Number of botttdz

Ana lvsls: 5OO ml NP poty - Alkalinity, Cl, so4, TqS, EC, pH 25O ml HNO3

Eouioment blank lD 6r18n@ il 1i Field blank lD @.

Duolicate lDi Pre-purqe DO: Post purqe DO:

Fez*l Pre-ourqe ORP: Post Duroe ORP:

NAPL depth: Volume of NAPL: Volume removedi ml

Confluence Environmental, lnc
$oa q coino ave, suiie 300 #14€, saoMento, cA 95821, 916_760_7641



tn And Sampling Data Sheet

Job#: 1350.15 ls"rnpt"r, 6x"1. B tvu",. lclienr t\4ontoomerv & Assocrates
t -

Wel l lD:  H-6f  lDateoDGuoi2) :  i r j - .a) r , r  -1 Site: Rio Aloom lvlinino. Lisbon. LJT

Weather Conditions: 1'o lrl -1.lc^;.,- samDlersiqnature: --Z...ZS

Welldiam:1/4'  1" 2.  3" 4 '  6.  olher: r-( -l DTW: rt5,9O tot{ l  oepth: t-}z -

Purye equip'Pdwnl

disp barler./€flon ba ler

Purqe method: s-staae votrne trtidou/qow rxmaor".-6ltw:
Pump depth/ intake: - lMultipliers: i =0.04 2 -0.i6

(TD - DTWX Multiplier = f Volume l80o/o Recoverv (TD - DTWX 0.20 + DTW)

lvolume= - X - = - (TotalPu.ge)

Confluence Environmental, Inc
3303 El Cdino Aw. Suite 3O0 #14a, Sacramento, CA 95321, 916-760-7641

8oo/.=

Time kmP on
SP Cond Turbidity

DO l.qa)
ORP DTW Notes

)r" -,,1t, t - i  (  -

O 3 t . l q . + 8 . 0 l c r )  ) I t t . l 7 zt 6.6

Did welldewatef YEs a No/ Total volume removed: (qal/ L)

samDte method: oi.o ea'te|. GvorGiF\New Tubrnq Ex Pon other

Sample date:l ) e.-r)nl1 SamDle time: A RI Il DTWatsamole :  l l i .qC

SamDte tD: l...t-\ + Lab: Enerqv Labs Numbe. of bottlesa
Analvsisi 5oo mlNP polv -Alkalrnrlv, cl. so4, TDs. Ec, pH 250 mlHNo3 poly'field liLtered - Dissolved Metals

Eouioment blank lD @ Freld blank lD @

Duolicate lD: Pre-purqe DO: Post purqe DO:

Fe2*', Pre-purqe ORP: Post purqe ORP:

NAPL deoth: Volume of NAPL: Volume removed: ml



ng And Sampling Data Sheet

Job#: 1350.15 ls"rnot.., (DD" tuur.. lclient l\,,tontaomerv & Associaies

Weff fD: l+-6:l  lDate rooo",o,zr: \1 ..rr( l ' \ Site: Rio Aloom lllinino. Lisbon- UT

Weather Conditions: Cr,l"t - r-l^,-",t- S a m p l e r S i q n a t u r e : ' # ; . :

Welldiam: r/4' 6 -) DTw: r'1i. i. rovi/ leoul, I7 L
Purge equip: (s 66il\ ur"ao", 

""l
disp bailer tellon baile/ olher:

WaterE Positive Air Displac€menl Ext. Syslem

- Tubing: oD: trtew ,vffi: Nq

Purge method: 3-5 cde Votume (rra."rorr o.-'lo\,, -rriaction orher.
Pump depth/ intake: 15-L - lMultipliers:

(TD - DTW X l\4ultiplier = 1Volume - 180% Recoverv iTD - DTW X 0 20 + DTn4

l Volume= .- X - = - (Totat Purge) B0%=

Conf luence Environmental, Inc
3303 El CMino Av€, Suite 3O0 f144, Sacamento, CA S5321, 916 760 7641

-llme SP Cond Turbidity
Purge

DO hdr
ORP DTW Notes

ogLrS t o .  I B ,  I ro - t  I z-1 t1t30 l c 4 . 6 8 l J6 ,  Lc

(x\g r c . 3 ?). D lcJ z l q +co
- ) ) 4.+' 24.1 r : \4 .  tq

r c . { - l r ' O t 0 3  L 1 . 4 q . 1 3 f f i 1 liA nS

: ? 5 " t o  . 8 I . o 0 s D + . ( , t l  to o<

c.<<? t . o l ( ] ?  ? t :1 . 5 . \ tl..1z t *4 .7
l34,oS
)M

i l  q g o ra 75 i l +^ t t7c3 I 3l-...s

oqol t? f, \ R , O t o66 l o +oo a . L l l .3O i 36.c,5

o9r)6 r? .Lr B . O r os6 Itr Lroi) q . + n . L 7 t 7 7 . . : l3A..)S

t )  . 5 R . O l c s ) I L + c D i D  . l l tLq.a t ' 16 .K

o.i t t 1 1 . 5 t . o l l Lt6 (] , R r+ ,21 I t 5 . C t1( , os

Did welldewaler? YES fNA/ Tota lvo .ume removed l l ,E  lqa l6 )

SamDle method: DisD Bailef Hvdrasleeve New Tubino Ext. Pofi Otheri O- )',-., v /,\ T,-1,

Samole date: r?, ! . r7rr \ Samole time: 6q r.5 DTWatsamDle: lf6 OS

Sample ID: 64.tt Lab: Enerov Labs Number of bottle<.z) l'4\
Analvsis: 500 ml NP poly - Alkalin ity, cl, so4, TDs, Ec, pH 250 mlHNo3 po!.neld filrered - Dissolved Metals

Eauioment blank lD @. Field blank lD @

Duolicate lD: f"q.rZ @- oqr o Pre-purqe DO: Post purqe DO:

Fe2'. Pre-purqe ORP: Post purqe ORP:

NAPL deoth: Volume of NAPL: Volume removed: ml



Purqinq And S

l Volume =___:: X _:_= 
- (TotalPufge) 8O%=

Confluence Environmental, Inc
$oa El cnmino Ave, suite 300 fi.|a, sadamento, ca 95321, 916-760-7641

urgrn a Data Sheet
Job#r 1350.'15 Sampler: J Kerns gfiGD Client Montqomery & Associates

well lo: Lb)- f Date rooo.Pora: /1YLt. , ]  k t5 Site: Rio Alqom Minino. Lisbon. UT

Weather Conditions: Ct t: / Sampfers iqnaturA, - ' . '

Wettdiam: i/4' r, z" g.(i]" ott",, Dfwt / ,.5a rohtka.Jl./.I L,
eurge equin: 

Q@ Bhdder Peri
dispbailer teflon bailer otherl

walefia PosiriveAir oisplacement Ext. system

Tubinq: OD: New Dedicared NA

Purge method: 3-5 Case Volume l4]crc/Low-Flow ExrGction Oiher: ,/-/ 5

?!!!p depth/ intaket 221 lt'ituttiptiers: ' =o.oo

(TD - DTWX [Iultiplier = 1 Volume lB0% Recovery (TD - DTW X 0.20 + DTW)

nrne m oH
SP Cond Turbidity

DO rmct
ORP DTW Notes

n2t: / / t -7.7
L/ L'l r  7! '

Did welldewater? YES dt) Total  volLme removed: (qal/  L)

samole method: Diso Bailer z'filEliv-d New Tubino Ext. Pod otherl
(I/cY | 2ai3

SamDle date: samole time: OtJ>4 DTW at samole:

Sarnple lDt (/'9 b8 Lab: Enercv Labs Number of bottlesi 2

Analvsis: 500 mlNP Dolv - Alkalinitv. Cl. SO4, TDS. EC. oH 250 mlHNO3 Dolv "field nLtered -Dissolved Metals

Eouioment blank lD @ Field blank lD @

DuDlicate lD: Pre-purqe DO: Post ourqe DO:

Fe2*'. Pre-ouroe ORP: Post ourqe ORP:

NAPL deoth: Volume of NAPL: Volume removed: ml



Pursinq And Samplinq Data Sheet

lVo lume=  -  X  
' -=  -  (To ta tPu rge ) 80%=

Confluence Environmental, Inc
3303 El Cmino Ave, suile 300 t144, Sacmenlo, CA 95321 , s16-7m-7641

tn mplrn

Job#: 1350.15 lsqmpler: J Kerns,BMteib lotient Monrqomerv & Associates

Well lD: /-/.t-t- / lo"t" roo"no,,,, Dq Ac I L)B Site: Rio Alqom lMininq. Ltsbon. UT

Weather Condit ions: Lt- / s. ot", sionu66JZ-- --, =>.-

well diam: 1/4, , r' y6)' *n*, Drw, / /L-. s4, "ot Ki7i./ t,r,
Purge equ ipzdllf,i) eaoo.,
disp bailer teJlon bailer other

Wateda Positive Air Disp acement Ext. Srsiem

- Tubinq: OD: New D€dicaied NA

Purge method: 3-5 cdse voUme a\4ic o/Low-Fto; Err€cro' O -erl

Pump depth/ inlaket 22 / | tvt u ttipl'e.s, , =0.*

(TD - DTWX Multiplier = 1 Volume 180% Recovelv (TD - DTW X 0.20 + DTW

Time
Temo

pri
SP Cond Turbidity

Purge
R::9)5d

DO ho/r
ORP

DTW Notes

fr5u 1.5 1 . 1 ' { J l l 7C 5rr ' t 5 J , l 155 14(r,'15
'6q r r q ,/7 3 3 l rs  , ill" q5

l E v t 2 . l a l \ ,t,t l lb. '\t

Qr5 /7 , t 1. L. 2,-/ 3 . t lL/z /*-.. / f

4o$ t23 7b 7-t 3 t / Jt-

9rt /2,7 /.> 7,t I .1  , / D-a /'/rr,</s

9i.l /1. ), ?t', / ( s 3.Lr r2t: 4L-.Llf

I t7 / J f 7.f 7c /?- .-> . 
-l

/4/'.1/Y

/1,5 u2a / 9 B. { .3..t a t(lt.\/S

Did welldewater? YEs aNo/ TotalvolLme removed (qall I \

SamDle method: Diso Bailer Hvdrasleeve New,Zobind Ext. Port Other:
L-qt"c] )a '\

SamDle date: Sample t ime: f la' DTW at samole: /4t24{

samotelo: 1a9tJ? Lab: Enerqv Labs Number of bottles: 2
Analvsis: 500mlNPoolv Alf.ainrLv. Cl. SO4. TDS. EC. oH 250 rnlHNO3 polv "field frllered - Dissolved l',4etals

Equipment blank lD @ Field blank lD @

Duplicate lD:

Fe2'i Pre-purqe ORP: Post purqe ORP:

NAPL deDth: Volume of NAPL: Volume removed. ml



Purqinq And Sampling Data Sheet

'1 Volume = --.1

Confluence Envhonmental, Inc
3303 Er Camino Ave, Suire 300 f14a, sacamento, cA 95421, 916 760-7641

80%=

n mD n

J o b # : 1 3 5 0 . 1 5 samorer: nd), tu"r. Client: IMontqomerv & Associates

Well lD: l,{\^,' - Date oDoceorrl: tzcc\_z c t 1 Site: Rio Aloom Mininq, Lisbon, UT

weatherConditions: l^/l^A
. . - '

Sampfer Siqnature: -1 Fz=--:

*.*or-.* ..Cu,'o"*, G) lorw, ios..,o /ot to.ptn, t+" -

alr* r"tnoa'. 
"s-ax-" 

u"r/'* ,t"-L*(* e*a:r:rr-oY.r" -"t '-"'
PumD depth/  in take:  -  lMul t ip l iers: i=00a,-016 3 l=037 4=065 5 j02 6"=i47 Rdius 'xo163

fiD-- DT\ /x lvtultiplref = l volume - 180% Recoverv (TD - DTW x 0.20 + DTW -

Time
Iemo

pTl
SP Cond
(ms/re\ Turbidity

Purge

DO (.o/o ORP DTW Notes

u_.}.--, 5 \ 2,1.s

| *r< 11 .1 7 . 2 . t . 7 l f  6 . l

Did welldewater? ves (t-5) Totalvolume removed: < loal I L\

samole methoo: Disp Bailef H!66GF\ew Iuoinq Ext Pod other:

Sample date: \Lo(fr ot1 samole timei l.5at DTWatsample: lcS.tC

Sample lD: 69 6? Lab: Enerqv Labs Numbef of bottle<'1

Analvsis: 50o ml NP poly - ALkalin ity, ci, so4, Tos, Ec, p

Eouiomeni blank lD @ Fleld blank lD @

DuDlicate lD: Pre-ouroe Do: Post ourqe Do:

Fe2*l Pre-Duroe ORP: Post Durqe ORP:

NAPL deDth: Volume of NAPL: Volume removed: ml



Purqinq And Samplinq Data Sheet

80%=l Votume= X =_ (Totat purge)

Conlluence Environmental, lnc
3303 Er C.mino Ave, Suite 300 #148, Sacrmenlo, CA 95321, 916-760-7641

urgrng m

Job# :  1350 .15 samDlen .fG& g Mvers Client: lMontqomery & Associates

Wel l  lD :  r ,  , - ,  - Date ooodeoi2): t1 c..I-? .)l - Site: Rio Alqom Mininq, Lisbon, UT

Weather Conditions: I J_\ ̂ .iY SamDferSiqnature: -4rt:Z-

-,---7<
Purge equip: Q_!39/ eaooe P.d wareJrd Posirveai, Dsokcemml -i! System

disD bailer lenon bailer other: Tubing: OD: New \Sedicated, NA
purqe method: 3-5 case volLme Qa'"'.'-..-aD Fxt€cton oll^er:

Pump depth/  in take:  l )  |  lMul t ip l iers: r  =o.or  2=016 3=037 4=065 5- i02 6 ' -147 Radi !+xo.r53

?TD - DTW-TD - DTWXMuttiptier= l Voitme lB0% Recovery (TD- DTWX 0.20+ DTW

Time ph
SP co^d Tulbidity Ralg ka

DO lm!r'J
ORP DTW Notes

t':2,-7 1 1  L 3 . t q 3 . o 7 l 1 R . O

l q lo$7 t < ) s ) . ( .< t1 t- 3 t o 5 , 7 5

I < f ) t , l
'7 .  

l Ic9( r+, r) t )a . t  c5.} t

i s t L ) ? v. l 1c66 -5o c /a5,-75

r5tcl 7,1 I a?,-) j ,5-br.
' 7 , s 1 77.9 t c ) .75

)51r7 l l . t l v. l /D  63 5 s-Ot) 6.< ) tr8 8 1 , ) lc 5.7>-

t5.t5 l ? . 9 7, t a6s 5 50c2 l c , O 2.rr6

l  s.4A JLt -r 10frq t z .  t q j n . l tas.7<

Did wetl dewater? YES ffO) Totalvolume removed: ,ll ,t (Sal(q)

SamDle method: Disp Bailer Hvdrasleeve NewTubing Ext Port Other: n.,"li..rLaL ALllr4

Sample date: r2trih,--1 Sample time: I 55-C DTW at sample: la-5. 
-7 

5

SamDle lD: 69A-1 Lab: Enefqv Labs trlumoer of bottle{1-)

Analvsis: 5oo ml NP poly - Alkalin ity. Cl, So4, TDS, EC. pH 250 ml HNo3 polv "{ield liltered - Disso!!4luqqE

Eouioment blank lD @ Field blank lD @

Duolicate lD: Pre-Duroe DO: Post Durae Do:

Fe2*: Prc-purqe ORP: Post purce ORP:

NAPL depth: Volume of NAPL: Volume rcmoved: ml



She

lvolume= - x - = - (Totatpurge)

Conf luence Environmental, Inc
3303 Et Cafrino Ave. Suire 300 $14€. Sqc€menlo, CA S5321, Sl6 760 7641

80%=

Pu And Sam Data et

Job#: 1350.15 sampter: dG , ,u"," Client l\4ontqomerv & Associates

Well lD: AAL- \ Date oDo".eora: t ia.T?^r \ Site: Rio Alqom l\,lininq, Lisbon, UT

weather conditions: (^--l - al^,^.L,, lsampler signature: .,412

welldiami 1/4' ," , 'a/.+ u' o,n",,
,/-

DTW: +-\ .q 6 l'otat Deoth: I S l -

F** rn.ttto.Lrro"rn.tttoO, roct* urut" -"-o.r t aw Ftav'/<( ac.io1 ,r$,*'- -'t- -"t -"'

PumD deoth/ intake: -- lMultipliers:r'=o.oa

tto-otwXMut olier= l volume - 180% Recoverv (TD - DTW X 0 20 ' DTW

l-ime
Temo SP Co-!q Turbid ty

Purge

DO ('nea)
O R P DTW Notes

t\. lr-- .-(et

t? aa) r c .  B t 3 3 L r -7q
ll:c .Ll

Did well dewater? YEs afi6 TolarvolJme removed: *..- (qal i L)
-..+::

Sample melhod: Drsp Bailer -HydrasleeD New Tu l!9 E!!-E9lL-lq!S!

Samole date:r ra.rzo t\ Samole time: \? \O DTW at sample: q 1 .9 6

Sample lD: TClZq Lab: Enerav Labs Number of botfled)

Analvsis: 5oo mlNP poly -Alkaliniiy, cl, so4, TDs, Ec, pH 250 ml HNo3 poly'f|e|dli|teled-Dis

EouiDment blank lD @ Field blanh lD @

Duolic€te lD: Pre-purqe DO: Post purqe DO:

te2-l Pre-ouroe ORP: Post ourqe ORP:

NAPL depth: Volume of NAPL: Volume removed: ml



sh

l  Volume= - X_= - (Totat Purge)

Confluence Environmental, Inc
3303 El Camino ave. Suite 300 *1.a, SacEmento, CA 95821, 916-760-7641

80%=

Purqinq And Sa inq Data eet

J o b # : 1 3 5 0 . 1 5 samDter: aix* e ttu",, Client l\,,lontqomery & Associates

Well lD: ML ^ I Date oDocPoi2): r r..i-2, | 
-\ Site: Rio Alqom Mininq, Lisbon, UT

weather conditions: Caal - Clcue(u lsampter sisnature: Z2--

wet ld iam:  1 /4 '  , '  ,  . ' 6 )u 'o ,n" , ,
/.

DTw: +"1 q/, Total Deptht I i 7 -

Purge equip: qsf..fi) er.oo", p.,i

diso baiLer teflon bailer othe.

Wateiia Positive Air Displacement Ext. System

Tubins: oD: N"' rr66iE?) r'rn
Purqe method: .l-s Case votume afii;faow F;!v) . xldclion orhe,

P u m D d e D t h / i n t a k e : | 4 f _ l N [ u I f i - r p | i e r s : r . = o ' 0 4 2 = o ' ] 6 3 - o ' 3 7

{TD - DTW X Multiplier = 1 Volume - l80o/o Recovery (TD - DTW X 0.20 + DL-

-llme T€mo
oH

SP Cond
r.sr r6i)

Turbidity
Purge

DO lmq/l
ORP DTW Notes

t l s i l \ . r r q s  I z 5 \oo . o L)o I rS .o41 {,5

l 2 s i l r . z ? .1 : loo 1 " i 8 l"/l-,{i

l \ o r . f ) , 4 3 r / l tLtLt.6

t : \ok t . t r t k s z ) i 30o i , t 7 rq 2. :] 4a 7c

t fo  f l \ l '?sq 'y)() 3 . l l t 3 l 9 q 1 , 7 D

l x t t ) \ I . lL l  S, i Z L 3{)0 1 . L t L t7a.q l+-1.7o

| 1i --\ l r , ? l r i  5z z \ - loo t , ,4 1 . q l I ).S, ti q f  , 70

Drd welldewater? YES aNO Totalvolume removed: 6, q '€al 16)

SamDle method: Disp Bailer Hvdrasleeve New Tubing Ext Port other: f t l l - . .+/ Iul" ^-

Samole date:l  rr,cT r,, l Samole t imer l :1 ) { DTWat sample: Lr\.7O

Sample lD: 7c1t) Lab: Enerqv Labs
,Fi

Numbef of bottleS: 2 -/

Analvsis: 5oo mlNP poly - Alkalinity, cl, so4, Tqs, Ec, pH 250m HN

Eouioment blank lD @, Field blank ID @

Duplicate lDl Prc-ouroe DO: Post purqe DO:

Fe2+'. Pre-ouroe ORP: Posi ourqe ORP:

NAPL depth: Volume of NAPL: Volume removed: ml



Purqing And Sampling Data Sheet

lVotume= _ X t= 
- 

f iotatpurge) 80%=

Confluence Environmental. Inc
33og El cmino ave, slile 300 +143, sacdento, cA 95821 , 316-760 7641

urgl mp

Job#: 1350.15 samoler 6fus e uvers Client l\rontqomery I Associates

Well lD: ML- - I  1 Dateooo"Borzr: i- l-?n.r zc l a Site: Rio Alqom lMininq, Lisbon, uT

weather conditions: 1 1.  ̂ ,\,, - f ^- l lsampler siqnature: 24.

Welldiam: 1/4" t '  z' a'6)a' orn ,,
.,.

DTW: ql  qL TotalDepth: 2 hL -

Purge equip: Es):i#,: Btatl9t/

disD baile, te{6fbail€, otbefl

Puroe method: s !,.g4"*ot"^. Mi.rt/(6w Ftow ENva6l ather'/

Pumo deoth/ intake: --- | M ultiDliers: 1 = o.oa

(TD - DTW X ft4ultiplief = 1 vo.ume 180% Recovery (TD - DIry { a?SlqT44

Time
SP Cond Turbidity

Purge

DO imd )
ORP DTW Notes

i r  . "1, t ( r 6 )
t c a , t + 6 3 z + L L 1 ) tq\ .7

Did well dewater? YEs aN-o ) Totalvolume rcmoved: (qal/ L)

ffi New TLbing Ext. Pod other:

Samole date:1-) ^.T7nr Sample time: O O DTW at samole: Q 1.q )

Sample lD: I ql.r] Labi Eneroy Labs Number of bottle<?-

AnalYsis: 5OOmlNPpoly Alkalinity, Cl, SO4, TOS, EC, pH 250 mlHNO3 polv "field liltered - Dissolved Metals

Equipment blank lD @ Field blank lD @

Duolicate lD: Pre-ouroe DO: Post purqe DO:

Fe2*'. Pre-ourqe ORP: Post ou.qe ORP:

NAPL deoth: Volume of NAPL: Volume removed: ml



Pu ing And Samp Data Sheet

Job# :  1350 .15 sampler: (x?, e Nryers Client Montqomery & Associates

W e l l l D : , v \ - , - ! 1 Date6oo.eo12): r).4.T ? alt:\ Site: Rio Alqom lvlininq, Lisbon, tJT

weather conditions: w\ -,\.- ' I6c, I lsampler signaturez -Z-'4/z-
I

well diam: 1/4' ,' a' o' @ u' o,n"r,
/'

DTw: a 1 9 ?-- Total Depth: Zc6 -

Purseequip(€ffi]fr) etaooe,
dlso bailer teflon bailer oiher:

Watera Posltive Aif Displa.emeni En, System

Tublrtgi QSi Ncy,-f !4
Trro" n,,"tnoo, .-"o,"vo,,-. afi;; E:ur€n o. ote!
Pump depth/ intake: lr.  f  lMult ipl iers:1 =o.oa

(TD _ DTWX lltuttiptier I i Votume 180% Recovery Op:llryMpllfl44

.1 Volume = - x1= - f lotatPufge)

Conf luence Environmenial, Inc
3303 Er Cmioo Ave, Suire 300 fi 44, sacEmenb, ca 95421, 916-760_7641

80%=

Time
Temo

pTl
SP Cond

l.s 16\
Turbidity

Purge

DO tmcrtt
ORP DTW Notes

r l l  q 8.1 Y t i ) t9s  1_ q f  q r

t = 12. c )  . ) . 6 f t.t s.q 9 1 1 2

l ) . . q 1 5 :l l L , I , L I l:\f, I q 1 q  )

l t l I L q c i j 3 5 LtL'o L t 9 t ) 7 : l  t. l  L

I ?-a t ? .  o q l e 't / . 1 5 n+.(-9J.q )

r 7 q l r s 'L
LTOD I  t q t i3.o q l 9  ?

Drd well dewater? YES fNo) Total vo.ume removed 7. a (qal/(fD

Samole method: Disp Bailer Hvd€sleeve NewTubing Ext. Pod Other: n..-L,.-\..L

SamDle date: r ,^drar '1 Sample time: I l3c] DTWat  samole :  91 .q

Sample lDr A9 A / Lab: Enerov Labs Number of bottlesiu)

Analvsis: 5oo mlNP poly - Alkalin ity, cl, So4, TDs, Ec, pH 250 mlHNo3 polv'neld fllte€d - Dissolved l'/etals

Eouipment blank lD @, Field blank lD @

Duolicate lD: Pfe-purqe DO: Post oufqe DO:

Fe2*: Pre-ouroe ORP: Post ouroe ORP:

NAPL depth: Volume of NAPL: Volume removed: ml



sh

'1 Volume = -_:_ X ___:- = ________-- (Total Purge)

Confl uence Environmental, Inc
3308 Et Camino Ave. Suire 300 *14a, SacEm€nto, CA 95821, 916-760-7641

80%=

Purging And inq Data eet

Job#: 1350.15 samDrer: Zffi g vu"," Client lvlontqomerv & Associates

Well lD: /\ltlr - S Date ooo"eorzr: tcna-T ? -r, l\ Site: Rio Alqom lllininq, Lisbon, UT

Weather Condit ions: R." '- - a'1,,( Samoler Siqnature: .Z-zr
welldiam: 1/4" ,' ," . ' , '61 o,n".

,/'
DTW: lSLi.o3 TotalDebih: lq-t-

Puroe eouiD: ES - ddm: Bladdef

nn"l*r, n*d", ^ra1
Purqe method: KcaseuatJd/i,ic aA ow-ad'ura, v>,t' on*:

Pump deoth/ intake: ---_ | Multipliers: r'- 0.M 2=0.i6

{TD - DTW X Multiolier = 1 Volume - l80o/o Recoverv (TD - DTW X 0.20 + DT!V)

Time F+tP SP coAd Turbidity
Purge

DO (mir') O R P DTW Notes

t-\...,\ + 6J- l S t r

(j70L) \ \ . o 6 9 1 3 6 -7 l . 1 d U}.o

Did welldewaterz YES aNo Total volume removed: -- (oal/ L)

sampte metnoo: oi"o auit..--:6m New Tuoing q!.P94 a!!c!

SamDle date:t6.V1_?o |  
' \ SamDle time: Og O O DTW at samole: \q7 -

sample lD: TOZA Lab: Enerqv Labs Number of bottlesfrl
Analvsis: 5OO ml NP poly ' Alkalinity, Cl, SO4, TOS, EC, pH 250 ml H NO3 polv 'field nLteted - Dissolved MetaLs

Equipment blank lD @, Field blank lD ..@

Duolicate lD: Pre-purqe DO: Post 0urqe DO:

Fe2". Pre ouroe ORP: Post Duroe ORP:

NAPL depth: Volume of NAPL: Volume removed: ml



Purqinq And Samplinq Data Sheet

lVo tume=_  X  =_  (To la tpu rge ) aoo/"=

Conlluence Environmental, Inc
33oa Et camino ave, suile 300 #144, sacmenlo, ca 95321, 916-760-7641

rgrng mp

Job*: 1350.15 ls"-pt.r, .dJD r lu'u"," lclient Momqomery & Assocrates

Well lD: lv\ t / -5 lDate rooo*'a:  loccl?-{r i \ Site: Rio Aloom N/inino. Lisbon. UT

Weather Conditions: R,-'., - f^t. t sampler siqnature: -Z ""--
wef f diam: 1/4" t' z' g' + fa-) ot ,,

/
DTW: l(g,( ,  \  Total  DeDth: lq7 -

Puroe eouio:6 - oioaiGtrldde,-6n walf,nS Dosir ve atr D sptacemenl En.svsbmaE5 - z "- '\--2,- 
,/ ,r'

diso bailer reaon{ailer otherz 
"' 

Tubinq: oo: \ew aDed.careo ) \A

Purqe method: s-5 c-^- vot,'" GiJo.ri'ifi)r*',u"r o. ot"',
Pumo deDth/  in take:  lR)  -  |  Mul t io l iers:  1 = o.o4 2=016 3=0.37 4 '=0.6s 5=r .02 6-1 i7 Fadus?x0. i63

(TD - DTWX Nlultiplier = 1 Volume -- 180% Recovery (TD - DTWX 0.20 + DTW

Time
Temo

pFi
SP Cond
I'sz,6)

Turbidjty R::"lS ORP DTW Notes

OI JC 9 ? 6 .q I R S ? 5 3(] a) t . a n r?s. q r S S , c

anl  \ 6 .cr lSq  u q t . 9 d .67 t 7 9 . Lt;5.r L)

^qv 3. 
-lr

t 1 ! t L 8 ) 8 d ,  . \ t-7 0.1 l-ss, I

6? lq ! q 6 . q l$\ '1r 1 f d . q  s l r 3 ,  I l  ss. l1

o gqL G.q ( t r ,cL i so, L2 rs  S . l  1 -

8 . 8 6 .q t8  aq 7 ? o o d , t ' t lk?.Lr r 5 s .  |  1

r9q t 8 . 8 r (L$4 : \ c c ( , . j d , ' 4  ) rq l .o t sq .  i  L

Did well dewater? YES aNo) Toral volume removed lqal/6)

Samole method: Disp Bailer Hydrasleeve New Tubing Ext. Poft Otheri jL,tLl1--!\<l! i.t\ !.L

Samole dater /o^.r7d r 1 Samole time: O'-\;t2 DTW at sample:

samoteD: TOLU Lab: Enerqv Labs Number of bottles:6)

Analvsis: 5oo ml N P polv - Alkalinitv, cl, so4. TDs, Ec, pH 250 ml HNo3 poly 'field filtered _ Dissolved Melals

Equipment blank lD @ Field blank lD @.

Duolicate lD: PTE-DUTOC UU: Post purqe DO:

Fe2+'. Pre-Duroe ORP: Post pufqe ORP:

NAPL depth: Volume of NAPL: Volume removed: ml



Pu And Sa lin Data Sheet

: ,=,X j l l  = - (Total Purqe)

Confluence Environmental, lnc
$0a A Coino Ave. suite 3o0 fi 44, SacEmenlo, cA s5321 , 916 760 7641

mp

Job#: '1350.'15 sampler: ffise v'vers Client Montqomerv & Associates

WelllD: ar-, -LrT-q DateoDo"eord l3.z { 76 r _( Site: Rio Alqom l\4ininq. Lisbon. UT

Weather Conditions: l- r'. d\u samplerSiqnaturei -1./Z'"-

welldiam: i/4' r' e' s' n'61om",, DTW: I f 1. -(S Total DeDth: I L+-)
Purge equip: Es diay,,'

disD bailer'< teilon bair6i oth(

Purqe method: 3-544lse VotJme v 
"rottoqda* 

Lxtaa6i- oihet:

Pump depth/ intake: -  lMult ip l iers: i  =0.04 2=0. i6

(TD - DTW X lvlultiplier = 1 Volume 180% Recoverv (TD - DTWX 0.20 + DTW)

Time
SP Cond Turbidity

Purge

DO i.d
O R P DTW Notes

t\.,1r. s r- fd- l 1 ) ,

'| l t1< t 5 , L r Llc?\ 7 . ) c 6, La lcr 7. I

r t ' . . i ) . t', vt td),.), ( - l  , i l

Did welldewater? YES (iO) Toialvolume rcrnoved: - (qal/ L)

samore method oi.o e"it", lffii) New Tubins Ext Porr other:

samDte date:Ard&') Sample time: I r f DTW at sample: l ,  3. 3 S

Samole lDi kc17ft Lab: Enerov Labs Number of botfleV?)

Analvsis: 500 mlNP Dolv - Arkalinity, cl, so4, TDs, Ec, pH 250m HNo3 poly "field fille.ed ' Dissolved l\,lelals

Equrpment blank lD @ Field blank lD @

Duolicate lD: Pre-purqe DO: Post purqe DO:

Fe2". Pre-ouroe ORP: Post purqe ORP:

NAPL deoth: Volume of NAPL: Volume removed: ml



Purqinq And Samplinq Data Sheet

. 1  \ / ^ h , h . =  - X  *  = -  t T o t a l  p u r o e )  8 0 % =

Confluence Environmental, Inc
:1303 El camino Ave, suite :Joo #14a, Sacmenio, CA 9se2l, 916-760-7641

urgrn! tn

Job#: 1350.15 sampler: 6Gs B N4vers client Montoomery & Associates

Well ID: OLw -L{I -q Date (DDo.poi2): l:f .).j 2-o L=l Site: Rio Alqom Mining, Lisbon, UT

Weather Conditions: l^.1,n.!.1 Sampf er Signature: ./a-/4

Welldiam: i /4' 1' 2' 3' 4"(6'1 oiher:
a

DTW: t7,<. f s Total Depth: l[t

erts" "o,rip@-'"** 
*'

diso bailer teflon bailer other:

Watena Positive Alr Displacement En System

Tubins: oD: r're' 6-eoiEii}}l rle
p*qu ..thod, o-s c"r" vo.,." @E4reqe-_Qtel-
PumD depth/  in take:  |  lc  -  |  Mul t ip l iers:  1"= o 6 2-oro 3"-037 a=oet  t io '  6 '=1r  Fd*"xo163

{TD - DTW x Murtiplier = 1 Volunie 180"," Rpqglgry [!-:!Iryl! !I

trqmp SP Cond Turbidity
Purge

ORP DTW Notes

l )  t 7 9 . 7 + r .116 z.r I 5(1c . c ) . / .  a7 r ? i , f 5

\ ) l < l ) , 1 I t t l L , i d , t ( l 7  1 . 1 5

tzrx t l t 1 +o9Bq 7-'l !Z)c ti,o d , a ( ) f t . 4 t '? f .15

)) ),1 l q  . l . 1 +l+L i } L'L toc" (i,o1- -1:' j l r 1.fs

) . ) , 1 1.5, \ q . 7 l+r qq ? 5rz'
'7 ,  

o -2)6.1

lLa+ i s ' l +tta+ .5) SDt' 8 , 5 dl* -7)A.\ t 7 l , l 5

l l l c i> . 4r{9 l_ li.r . n A.c5 - 227!t I ) ),\\

o el dewated YES f(A) fotalvolune removed: lC ? (oal,CD

s.mnle mFfhod: DisD Bailer Hvdrasleeve NewTubing Ext Po( other: O"\'r' i"( 'li^Li *'r

Sa date: Sa z3 DTW at sample: )

Lab: Enerqv Labs Number ol bottles( 2

Eouioment blank lD @ Field blank lD @

Duolicate lD: Pre-purqe DO: Post purqe DO:

Pre-ourqe oRP: Posi purqe ORP:

NAPL deoth: Volume of NAPL: Volume removed: ml



amp

Job#: 1350.15 SamDter: J tcmtoe N,'lyers Client lvlontqomery & Associates

well lDr RL- I Date {oDo.Po,2): rnccT z{)l -) site: Rio Alqom Mining, Ltsbon, UI

Weather Conditions: lJ.*.U - f--l tM- - l

wett diam: 1/4" 1' 2' 3' 4' 6" othe.: 6) IDTW: 115 3D :Total Depth: i ?-s

ffii*@- _ . . - . . . . . . - _ -
Pump depth/ intake: -  lMult ip l iers:  r"= o oa 2=o16 3=037 a-0.65 5.=1s2 6=1a7 Fad"s'xor53

fiD:Dn /X t\4uttiotier = 1 Volume l8O% Recoverv (TD - DTW X 0.20 + DTW

Pu And S l in Data Sheet

(Iotal Purge)

Confl uence Environmental, Inc
33oa g cmino Ave, suite 3oo +1,|{t, sacGm€nlo cA 95821 , 91 6 760_7641

80o/o=

Tlme Ir.mp pFi
SP Cold Turbidity

DO hoiD
ORP DTW Notes

l-Ldc < l - , r @ , i7,c.

l-) alo t o  , 6 lo!  )
' L l '5.oa tzs*

Dd welldewateP ves @ Totalvol lme femoved: -  (gal /  L)

SamDle date:|!&T2al-) Samole t ime: l7 ( lO DTW at samplei /L\8 C

samole lD: 6q + I Lab: Enerqv Labs Number of bottlec'.-\

Eouioment blank lD @ Field blank lD @

Duplicate lD: Pre-purqe DO: Posi Durqe DO:

F e 2 . Pre-Durqe ORP: Post ourqe ORP:

NAPL depth: Volume of NAPL; Volume removed: ml



Sheet

(Total Purge)

Conf luence Environmental, Ino
$oa I cdirc Ave, suit€ 3oo fi44, sacEm€nlo cA 95321 916_760_7641

Purqinq And San ata

Job#: 1350.15 sampter: 1i6--g e Migtc Client l\,{ontqomery & Associates

well lD: li,) - \ Date ooo.i2ora: l'1o<'f 2(-l:\ Site: Rio Alqom Mining, Lisbon, UT

weather conclitions: l-.,r I u.\v Sampfersignature: -2.4-
I l^-\

wArr . r i r f r  l / r .  1 .  2"  3"  4"  6 '  orher :  f i i  )
.,.

orw: |lBC ro!qLped!i__LLi_:-

-o,-^- -.rh^.r. " s.""" v^k -"4 vi.nrow-Flo}\ L<rracl:on olr,:

Pump deplh/ intake: ,ZO I Mult ip l iers:  r '= o.oa 'z '=o16 3=m7 a'=065 5' jo '? 6=r 'a7 uadi ' ""xo163

|rD --5TW X-Tllii6liEi= 1 Volume 180% Recovery fiD - DTWx 0 20 + u Iw)

Totalvolume femoved: 's, n G4Did well dewater? YES

SamDle method: Disp Bailel Hvdrasleeve New TLrbing Ext lort Othel O'll: '/' {"1 LL: "}

DTW at sample:Sample t ime:Sample datei
l lccr?ot3

Number ofLab: Enerqv Labs

ist 5OO mlNP poly _Alkalinitv, Cl, sO4 TDS, EC, pH 250 mlHNO3 polv'neld lilte€d - Di$olved Metals

Field blank lD

Post ourqe ORP:

Volume removed:Volume of NAPL:



Purqinq And Samplinq Data Sheet

'1 VolJme= - X ---= - (Total pJroer 800/0=

Confluence Environmental, Inc
3306 El Camino Ave, Sliie 3tn #r €, Sacdeib, CA 95321 , 916 760 7641

u morn
Job#: '1350 15 ls"rnpl.., L G" e Mu"r" lctient Montqomerv & Assocrares

Well lD: RL-.1 | out" ,ooo.*o '-, ,  t \c(t zct 1 Site: Rio Alqom l\4ininq, Lisbon. UT

WealherConditions: /Llrl- Sampf er siqnature: -1,27.2,---

Wefldiam: 1/4' 1' P g' 4' 6 Oner: G)
-

DTW: l7o. c + Total DeDth: I As -

Purge method: s s 9rl" vot".'" \tticlolK-tbw exractir:rtl orrrer:
Pump depth/ intake: .-- | Multipliers: i"= o.o4 2=0.i6

(TD - DTWX N,lultiplief = 1 Volume 180% Recoverv fiD - DTWX 0.20 + DTW)

llme
Temp

ptl
SP Cond Turbidity

Purge
Rate Ga Removed

DO ('a/) ORP DTW Notes

A-,1+- p, I 8 o l

.)3.)t l c , 3 7 ,  1 6'1J'.3 )  t .1 . )

Did welldewater? YES (Noi Tolalvolume removed: -- (qal/ L)

samote method: oisp Bailer (f,7dr-ffi New Tubing Ext. Port other:

Samole date: lqr / r} , r '1 Sample time: OBo( DTWat sample: 1a'c, D.V

SamDre rD: 6q7A Lab: Enerqv Labs Number of bottle*?)

Analvsis 5oo mlNP Dov - Akalnrty cl, so4 TDs Fc, pH 250 TlHNo3 ooly "ed itered D!!s9r4:ll\4qq!!

EquiDment blank lD @ Field blank lD @

Duplicate lD: Pre-purqe Do: Post ourqe DO:

Fe2*l Pre-purqe ORPi Post purqe ORP:

NAPL depth: Volume of NAPL: Volume removed: ml



Purqinq And S

Coniluence Environmental, Inc
3308 El Camino Ave, Suite 3m t14a, Sacrmento, CA 95821 , 916-760-7641

tn a I Data Sheet

Job#: 1350.15 sampter: /t<?n), vu"." Client: Montqomery & Associates

Well lD: l?, L--l Date @Do"i2o1n: i rr f'(if ??: t3 Site: Rio Alqom Mininq. Lisbon. UT

Weather Conditions: f ^l r.l sampler siqnature: . -y'"z?-"'

Well diam: 1/a' t' z' 3' 4. 6, orner: 6) DTwt l7 c,aV toti ltoep*r, t l ia
curge equip: (@ Bhdder pel ware*a eo"t,u" ai, o,sprucemeni Extsystem
dispbajler t€rton baiter qther: Tubing: oD: r"' (66if,D r'lA
Purge method: 3-sCa,evorlme (,ricoirow-ri/ Elralrion Orher:
Pump depth/  in take:  l6  L I  Mul t ip l iers:  j .=  o.oa 2=0. j6 3"=0.37 4=0.65 5=1.02

(TD - DTW X l\4ultiplier = 1 Volume 180% Recoverv fiD - DTW X 0.20 + DTW

l vo :ume=  /X '  =  -  { - t o ta l  Pu roe )  80o / "=

llme
SP Cond Turbidiiy

Purge
Rate lqrl

DO (hcn
O R P DTW Notes

of .r,7 .-v 6 . \ t f L + 1 7 5cc L c l K )  , 6 l-l 'i.L:

o 3+D i ? . ? 7.a lott t 7 .\_c ( ' ) \ lr.t L l 7 r . E A

D,"_ I \ t s , - 7 J . c l0-5 3 c .'iar D +. a) q.,+ I ).t L la. .1 )

'SYC t 1 ,+ '1.c
t cL . t7 .l ]3c I i tac ,1 ,1

C(Llq 7 .c l 0 6 l  L 5 !d'o 7 , 1 , , ) r+,5f l \ " t .7

, &5L l f . q I  0  66 t i + .:lD s) 6 , . i + ,?5 |D  .1

lL\6 Z d L .\-h n t . " . a + n n rirt I r7a _7f

cLit r?.  R 7,0 I o-s8l 3 . i _cc 5.c:'l ta€6 t7r..77

tas78 5 iiD r: l 1 . D rc5, c 7L .7)

01 .L l f , c 5 \-D f) l r i - ,s .s.:\5 l .s. 6 i(,,n

lV . i ) r ' L iCsi5 .f 5DO r1 ,  , c ,t.+ I )a4.4 l l c , 7
Did well dewater? YES aNO, TotalvolJme removed: lA {^ tqal(f))

Samgle method: DisD Bailef Hvdrasleeve NewTubinq Ext. Port Other: 0,zl l.r!z( Ti.l.\
rh c.3.! LC t'\

SamDle date: SamDle t ime: Oq tZ) DTWatsamole: l7C- 7-\

samole lD: A'\7 7 Lab: Enerov Labs Number of bottles:(iJ

Analvsis: 5oo mlNP oolv - Alkaliniiv, Cl, So4, TDS. Ec. pH 250 mlHNo3 polv'feld fllered- Dlssolved l'.lelals

Equipment blank lD @. Field blank lD @

DuDlicate lD: Pre-ouroe DO: Post pufqe DO:

Fe2*: Pfe-purqe ORP:

NAPL deoth: Volume of NAPL: Volume removed: ml



Pu And Sa ti Data Sheet
J o b # : 1 3 5 0 . 1 5 sampter: dGhs I Mvers CIient: Montgomery & Associates

W e l l l D :  R l - q Date@ooceorz):  tcnr T7/rr  \ Si te:  Rio Alqom Mininq. Lisbon. UT

Weather Conditions: {{a^rv. - a-\,..{ SamplerSignature: Z.'Z

Welldiam: r/4' 1' 2, 3, 4. 6, otner, G)
./.

qry4  156.19  Tota lDepth :  l lR-
Purge equip: ggzdiam: /BlSdder
disp bai)et /4aettan batet-<het:.
Purge method: 3 5 cr6le VotJme /d6o,,Low-r .*/e,v^,|- peio,
Pump depth/ intake: - lVutriptiers:r'=0.0.

(TD - DTWX lMuttiptier- l Votume _ 180% Recovery (TD - DTwXO20 + DTvV)

/To t . l  P , ,hF)

Confluence Environrnental, Inc
3303 El Camino Ave, Suite 300 +143, Sacmento, CA 95321. 916-760-7641

80o/.=

Time
Temp SP Cond Turbidity

DO {ho/r
ORP

DTW Notes

.1.. 6

l i  l D 9.cl 7 .6 7 7 1 3 95 . .1

&l ' , o r , f  $ /  , \ ( z-

Did welldewaterz YES a No' Total voLume removed: -- (oal/ L)

Sample method: oisp gaiter /6fi8;\ New Tubinq Ext. Port Other

Samo le  da ie : ' " " -? . ' , \ Sample t ime: l l  :1f) DTW at sample. lS( l ' {

SamDle lD: -7O 
7 <- Lab: Enerqv Labs Number of botflec) +r't)

Analvsis: 500 mlNPpolv-Akalinitv. cl. so4, TDs. Ec. oH 250 mlHNo3 ootv'iietd titrered - Dissotved Metats

Equipment blank lD @. Field blank lD 6

f i6#Iero ?czc @-\ \ r r Pfe-ouroe DO: Post ouroe DO:
te2,. Pre-ourqe ORPi Post pufqe ORP:

NAPL deoth: Volume of NAPL: Volume removed: ml



Purginq And S ling Data Shee

lVolume= --- X...:= .- (TotatPurge) 80%=

Conf luence Environmental, Inc
3so3 El cMi.o ave, suire 300 fi 4a, sacEmento, ca 95a21. 916 760,7641

urqtn

Job#: 1350.'15 sampte. .(".=,)rru"r" Client Montqomery & Associates

Well lD: R I Date ooocBorzr: innf t7^ r 1 Site: Rio Alqom l\r inino. Lisbon. UT

weather Condiiions: ?.^r^, a6lr',{ lsampter Signature: Z:zt --

we l ld iam:  r ra .  r "  z '  g ,  I ' e .ou . " , ,  / -S)  loTW:  ls5 . lL r  io ta tDeprh :  t7S-
curge equip:a6i-ii".l\ eaoa",
dispbaile. teflon baile. other:

Watefia Positive Air Disp acement Ext_ System

Tubins: oD, r""(ifu r,rn
Purge method: 3 s ca* vorm "-M#-ow-r ,d F\r'acLiol orr,:
Pump depth/  in take:  167-  lMul t ip l iers:  i .=0.04 2=0.16 3-0.37 4.=0.05 s j .o2 6.=r .47 sadr*x0.163

(TD- DTWX Mult ipl ier = I Votume - 180% Recovery (TD- DTWX020. Dn 4 ^-

Time
r€.p

pTl
SP Cold TLrrbidity

Purge

^/'D-t"\ DO lho/)
ORP

DTW Notes

l t " rq rn .  L t 7 . C "dq0 3 .so 0 l o 8 . ? i r;7. t rs?. t ' f

l r s  I r 0  . A 7 S sfi 7 -5.) 0 2 . 5 I. Ll A7.C ts695

) o . ( 1 7 . t gq7 l soo k .n 8 . o  I 8]9 r:r, ,q d

us? \ 0  q ( \s l l soo 5-. S R/..7 r5L .8 l

) ) r )  0 l 0  g 8q7 I L 500 f . u 7,61 ?J. L i5c .&/

l ) A \ i c , ( r . ) S c 6 l s00 6 5 7 , 6 \ 8'r .D1 s 6 . 6 /

.* e  b \ '

Drd welldewater? YES (NO-/ Total volume re'novedi toatldt)

Sample method: Disp Bailer Hvdrasleeve New Tubino Ext. Port Other: ̂ ,,\.., ,+. A

Sample date. rodcTzc I ? Samo le  t ime :  t )  O{ DTW at sample:

SamolelD 7aL+ Lab: Enerqv Labs Number of bottleslD -(E

An alvsis: 5OO rnl N P oolv , Alkalinitv. Cl. SO4. TDS. EC. oH 250 m HNO3 Dolv "lield filte€d - Dissolved Metals

Eouioment blank lD @ Field blank lD @

Pre-ouroe DO: Post purqe DO:

Fe2*: Pre-purqe ORP: POSI  DUTOC UKPI

NAPL deDth: Volume of NAPLI Volume removed: ml



Purging And Sampling Data Sheet

lVo lume=_ X _=_ (Tota lPurge)

Confluence Environmental, Inc
3303 El Cnino Av€, Suite 300 $144, SecEm€nio, CA 95821, 916-760-7641

807o=

u tn IN

Job#: 1350.15 lsampler: J xernsFfiGE) l6lient t\,tontqomerv & Assocrates

werE/: 72L' S Daterooo"eo,zr: 1,'i(k t2t (3 Site: Rio Alqom Mininq. Lisbon. UI

Weafrer Conditions: a t,: / gatpte, siEtl,fa€.- --:=
weltdiam i/a" 1'2"3"a, 6" other: 6) lorw, ,t7t,7trrcr&{ lgO.uo
Purge equip: ES -diam: Btadder^peri

disp b@ler ielb;bait$ ornu,, //9

Watem Positive A I Disptacemeni Exr. System

Tubing: OD: New Dedtcared NA
Purge melhod: g.s case vo umilM c,otowr ow r,'o"oo" o'",, lrZ.ii
Pump depth/ intake: ,/ 7c) / 

lMuttiptiers:,.= o oa r=0.,6

(TD - DTWX l\/lultiplier = 1Volume B0% Recoverv (TD - DTWX 0.20 + DTW)

Temp SP Cr&d Turbidity
DO (hq/)

ORP
DTW Notes

IU(O l l .D '1,v,
/ ;L1 I ) ,b.1 116

Did well dewater? YES 60- ) Total volume removed: (qal/ L)

Sample method: Disp Bailer rf,firaJib New Tubino Ext. Port other:
,qDc+r c\3

Samole date: Samole timer lnat'- DTW at samole.

sampte to :  I  oQQ0 Lab: Enerqv Labs Number of bottles: 2
Analvsis: 5oo mtNP poty - Atkalinttv. Ct. SO4. TDS, EC, oH 250 mtHNO3 ooN'netd f tered - Dissotved t,tetals

EquiDment blank lD @ Field blank lD @

DuDlicate lD: Pre-purqeDO: Post purqe DO:

Fe2*l Pre-pu|qe ORP: Post purqe ORP:

NAPL depth: Volume of NAPL: Volume removed: ml



ing And Sampli Data Sheet
Job#: 1350.15 Sampler: J ferns B'-MvEi5 Client Montqomerv & Associates

wellE/: PL S DateiDDocaoia; aqd./)1/t Site: Rio Algom lvlininq, Lisbon. UT

Weather Conditions: ( 64/ sampter siqdrA,:' -:.,:P

welldiam: r,a, r z.s"r o.ore, 6) lorw, ,zS./ z(^ rc;qjt o.kLJt L. r,a
eurge equip(6-?ah
disp bailer teflon bailgr

Bladder Watetra Positive Air Disp acement E\t. System

Tubing: oo: New D€dicaled NA

Purge method: a-: case vo.urediielow-rlu c^r"o'o" or"",,
Pump deptht inlake: /7d 

I 
ln,luttipt,..",, -o.*

(TD - DTW X [Iultiplier = 1 Volume 180% Recoverv ttO - DTW X O:O + Owyl

'1 Volume= - X -= - (Totat Purge)

Conf luence Environmental, Inc
3303 El Camino Ave, Suite 300 fi 44, Sacahento, CA 95421, 916-760 7641

80%=

'llme Temo
Dtl

SP Cond Turbidity
Purge

RU:H#
DO i.d

ORP DTW Notes

/ t  t3 //.4 / 277 /-3 t;()?, l . ; /1r,2. r.7l ,/5/. trt'

/,/. h -74 /L) J / / . / tV /r.?'f

//,b /ztr' ./.) / 2r) ,t t>s'

,r?1 / 2 / 127 t:' /o (. / t . 7 / 2 3 /< /. t'i,

2'Lt t 7 .Z l t t Lo1( t 9 a.t /t.9 / t8 / s l . ? '

IC )LT /2.5 -7.b
1o7\ 7 I / )-r / ' . t . t \

Did welldewater? YES /-N0) Totalvolume removed: '1 (qalaft)

SamDle method: Drso Barler Hvdrasleeve New [i6Iq--) Er1 Port Other
()Ll(1.! 2 q a

Sample date: sample time: lgd 72t); DI\N atsample: lfl t{

Sanote lo: / .zQ? / Lab: Enerqv Labs Number of bottlesi 2

Analvsis: 5OO ml NP Dolv - Alkalinitv. Cl. SO4 TDS. EC. Dh 250 ml HNO3 Dolv 'ield Ji tered ' Dissolved Metals

Equipment blank lD @ Field blank lD @

Duplicate lD: Pre-purqe DOi Post purqe DO:

F e 2 . Pre-ouroe ORP: Post ouroe ORP:

NAPL depthl Voiume of NAPL: Volume removed: ml



Sampli Data Sheet

lVotume= 
* X := 

- 
(Totat Purge) 8O%=

Contluence Environmental, Inc
3308 ElCdino Ave, Suile 300 $14a, sacamenlo, ca 95321 916_760 7641

'=

inq And

Job#: 1350.15 sampter: l(fr$ my"r" Client Montqomery & Associates

well lD: RL- A Date rDDodor2)r 03 O. | ),rr | \ Site: Rio Alqom [4ininq, Lisbon, UT

Weather Conditions: \ ,\,1', ^"t samolersiqnature: -/ra='-'

well diam: i/4' t' t 
" 

o'@J*. 10 DTW: f -<. ?tl Kt oeott Z.'.DO

F;xm:'*::9y'**'i"o,Yf ''"'N:::'"/
Purqe method: 3-5 Case Volume lvlicrc/Low-Flow ExiEction Ollg! -Duoblz

Pumo depth/ intake: - lMultipliers: r'= o.oa

no - olWX l\4ultiolier = t Vol..rme 18006 Recoverv (TD- DTWX 020 + DIW

Time
Temp SP Cond Turbidity

DO (.or0
ORP DTW Notes

t-l*,i.r' t(, S{. tA ,  s Izor-

l7t{< t \ . 8 ? \ 1,.f i ).-1 ) \6.1

Did welldewatef ves ( No/ Totalvolume femoved: -- (gal/ L)
G
Samole meihod: Diso Barler f Hvdrasleeve -' New Tubrng Ext Potl l?!!e!

Sample date: oSDri?o,3 Samole time I Zlt-S DTW at sample ,S- 70

Samole lD: Trr l \ Lab Enerqy Labs trlumber of bottles(D

Analvsis: 500 ml NP poly 'Alkalinily, Cl, So4, TDg, Ec, pH 250 ml H No3 p

Eouipment blank lD @ Field blank lD @,

Duplicate lDl Pre-ource DO: Post ourqe DO:

Fe2*: Pre-purqe ORP: Post purqe ORP:

NAPL deoth: Volume of NAPL: Volume removed: ml



Purqinq And Samplinq Data Sheet

goo/a=l  Votume=_1 X _:= 
- (Totat Plrge)

Conf luence Environmental, Inc
330a Er cdino Ave, suire 300 $14a, sacmenro, cA 95821 , 916-760-7641

u nn pIn

Job#: 1350.15 lsampler: .fi;frF B Nilyers lclient Monrqomery & Assocrates

we l l lD :  ( t , - L  l oa te ,ooo*0 r , ,  o \ . . ) t 17 tJ t1 Site: Rio Alqom Mininq, Lisbon, UT

Weather Conditions: r- '\ ̂  'lu Samplers iqnature : ' /Za-

Welldiamr 1/4' 1' 2" 3" 4" 6" other: 6)
a

DTW: i-s.,?l-) TotalDeDth: ?-o, D
Waterra Posil ve Air D splacemeni Ext. System

Tubinq: oD: rew r66iialad) ru
Purse equip: 6lfiF-\r.uo", pu,i
diso bailer ieilon bailer other:

Puroe method: 3 5 case volJme fvi",or, o"--rto--\ c','oo. o,r"r,

Pump depth/ intake: r*< lEiiiiEii-iers:

{TD - DTWX Nlultiplie. = 1 Volume l80o/o Recoverv (TD - DTW X 0.20 + DTW1

]-ime HS DTI
SP Cond Turbidity

Purge

DO lmo/r
ORP DTW Notes

llar-t t 1 . q 7,') ?-\rq q R f-) r o l . 8 l s , 7 l

l-1.:l 1 1  ? 7,) )-t )..-\ r+-) l . c  <

i.lci ) . t ) L ? . t ,3. r+ q 7 . l

l q 1 . t . z I .1..1 t i ) r i . 6 , q 8 l-S.?c

L l  i ? l!i - r) V . 1 7. t 1-) 3 q uaa) ,5" 8 a-\.q ,s,-t0

i : i  { |  9 . { ) ] . 1 Zl1|, t h l 400 1 ,a r>

Did welldewatet YEs fNo, Totalvolume femoved: -VD lgalrr']

Sample method: DisD Bailer Hvdrasleeve New Tubing Ext. Port Other n.. t ..,-\/^( 
'TL^U\ ̂z-

Samole date: 6qlv.b-r Sample time: r.1) rl DTWat sample: l-S, 79

Sample lD. -7.\ 
I L Lab: Enerqv Labs Number of bottlesd)

Analvsis: 5oo mlNP poly ' Alkalinlty, cl, So4, TDs, Ec, pH 250 ml HNo3 polv 'lield filtered - Dissolved l',4etals

Eouioment blank lD @ Field blank lD @

Duplicate lD: Pre-purqe Do: Post purce DO:

Fe2'i Pre-ouroe ORP: Post purqe ORP:

NAPL depth: Volume of NAPL: Volume removed: ml



Purqinq And Samolinq Data Sheet

80%=
.1 Votume = .- X_= _ (Totat purge)

Conlluence Environmental, Inc
3303 El CMino Av€, Suite 3O0 i144, Sacramento, CA 95A21, 916 760 7641

pIn

Job#: 1350.15 lsall|pter: ,.(Jrls a myers lotient tvtoniqomerv & Assocrates

W e f  l f  D :  M L ,  -  t / ,  r )  |  D a t e  , D D o c € o  r 2 , i  o . i D t r ? . r t \ Site: Rio Alqom Mininq. Lisbon. UT

weatherGonditions: Gr.< 11 Sampfersignature: -Z/'.r<-.-

Well diam: 1/4, , ., ,"D r. *n",,
,..

DTW: i I 7, l.( Total Deoth: ) ,j+
Purge equ9.^Es - d am: ey& p.,' \ygEd "astNe an aispag,1Jnt rt sysren -z/
tiso bri{ lonbaitet tt6: ./ Tubing: oD: -,/*. a.o""no;d
Purge meihod: 3-5 ca.9,ydr''ne v,, ,",to* t 

",/eouuao-.di#,Pump depth/ intake: - |Multipliers:i =o.oa

(TD - DTWX Multiplier = 1 Volume - 180% Recoverv {TD - DTWX 0.20 + DTV\')

-llme k'np SP Cond Turbidity ORP DTW Notes

,,{ l-l J - Q , , " u , ,-"1, A - o n l  r . tw  t '( ^ : ,  .  t ) . t

l n l o 891, l f L . ( . 1 lZn-, S

l+,)t ( / . .-+- @

Did welldewatef YES fNO -) Totalvolume removed: - foal/ L)

Sample method: Disp Bailer /frvd€s New Tubinq Ext. Port Other.

Samole date: r , r ,^. f '  or1
___-_€tr

Sample time: 'g8+5 I r") r r- DTW at samole: lLr+.4{

SamDle lDi  +Dl  I t Lab: Enefov Labs Number of boftlesf2) F O
Analvsisi 5OO ml N P poly - Alkalinity. Cl. SO4. TDS EC. pH 250 mr H NO3 ootv 'fietd titrered - Dissolved Merats

Equipment blank lD (4. Field blank lD @
_ {_,(  tol  \

Duolica€ lDr 7,r I a (d r.-4.l-F;' Pre-Dufqe DO: Post Durqe DO:

Fe2*: Pfe-purqe ORPI Post ouroe ORP:

NAPL deoth: Volume of NAPL: Volume removed: ml



Purqinq And Samplinq Data Sheet

80%=lVolume= - X -_= * (Totalpurge)

Contluence Environmenlal, Inc
3303 El Cnino Ave, Slire 300 +1{3, Sacmeito, CA 95321 , 916 760 7641

urqtn moI ee

Job#: 1350.15 lsa.pt.r, Gs e [rvers lctient t\,,tontqomery & Associates

Well lD: M.', /-rJJ l  Date ,DDo,"o,-,:  r( datzdr) |  Site: Rio Alqom l\4inino. Lisbon. LJT

weather Conditions: R;,- - ^.l.t sampfersiqnature: -/raZ-

Welldiam: 1/4' ,' ,' t @u, orn",' DTW: lr 7. 3 i rotfoeptn: 1A'l
Purge equip:(€-61iF aadder pel

disp ql|eJ teflon bailer olher

Waterra Positive Air Displacemenr Ext. Svstem
--a:

Tubinq: oD: New aDedicatedj NA

Purge method: g-s case vot,me @-r-ard=H; E\racrion orhe.:
Pump depth/ intake: 175 lMult ipl iers:r =o.oa

OQ:qTWX l\4ultiplier = 1 Volume .- 180% Recoverv (TD - DTWX 0.20 + DT\M

Time
Temp SP Cond Turbidity Rale kd t",:o/sd

DO {.q/r
ORP DTW Notes

roff, t o ,  s 8cq l + sn.] ?  . 1 0 t26 ,  I l i7 . .s5

l o , q g ? l t s ) . s l . L o l z s . o lLr},t c

lr '  11 l 0 . i i g7 
"-

rsc d 4 . c \ . e 7 te - } .c8

l o . t L r6._} ' r .  L l f 54,O s . s L q b 1c9.tJ le7,c6

l c .  R I79. I C ) -5oo 7 O \ . r t t d L . ) l l l . oR

l c q n r l a l o €oO a.s { \ ,f)

l o 5 861 7 5()( ] i 0 , o I r 9 6 0 ,  o I11?.0 8

I O S L I t \ . L t b 7 L soo sr.l.L r.r?, d B

t c 5 1 \ \ . ( , 86q l o .sal L) l t . o l . ! ( J.r?. oK

I r c o I 6-l q \_{1r ? t + , s . 9 ? -to,l 1.1?. ot

i \ o : ) , + (? r srt t i , .  o t47. o$
Did welldewatert YES ffuO, Totalvolumeremovedt 16.0 (gal/d)\

Sample method: Disp Bailer Hvdrasleeve New Tubinq E>d. Port Other: f l- l : , . .V.,t  TLt.--

Sample date:lno.r2 o t l Sample  t ime:  l \ c< DTW at samDle: I Lr ?. c S

sampte lD. 7() t7 Lab: Enercv Labs Number of bottles6
Analvsis: 5OOmlNPpory Alhariniiv. Cr, SO4, TDS, EC. pH 250 mLHNO3 potv'tietd fittercd - Dissotved [,teia]s

Equioment blank lD @ Field blank lD @

Duplicate ID: Pre-pufqe DO: Post ourqe DO:

Fe2*: Pre-purqe ORP: Post purqe ORP:

NAPL deoth: Volume of NAPL: Volume removed: ml



Job#: '1350.15 Client MontoomeN & Associates

Well  lD: MiJ- I  O I Siie: Rio Alqom N4ininq. Lisbon. UT

SamDler Siqnature:Weather Conditions:

Welldiam: 1/4" r '  2 '  3 '(  4 ')  6" other: DTwl l ' io. q-C) TotalDeDth: )A) ara
Purge equip: 9{dtan: Bt9ffit Peti

Tubinq: oo./ New D€dicated NA

Purqe method: 3
Multi

B0% Recoverv fiD - DTWX 0.20 +D - DTWX l\4ult iol ier= l  Volume

l Volume=__- I 
- - (Totat pJrge)

Conf luence Environmental, Inc
33oa Et camino ave, suire 300 fi 4a, sacEmento, cA 95421, 9l6-760-7641

80o/"=

Time
SP Cond Turbidity

Purge

DO (mql[
ORP DTW Notes

\Intr,,u\\....,, ,<1 )-5.'

r  1 ;5 11 . / . 7 . 1 lA+r t 7 7 j. s@l l t 5  L

Did welldewaten YEs ({o ) Totalvolume removed: - (qal /  L)

samDte merhodr Di.o B"il"|. \ fr;E; ) New Tuoinq Ext. Port other:

SamDle date: l3oatTor Samole trme: 115 5 DTW at samDle: )50 aO

bamDte tu: h! | t-,/ Lab: Enerqv Labs Number of bottlesfi

Analvsis: 500 ml NP polv - Alkalinitv, cl, so4, TDs, Ec, pH 250 mlHNo3 polv'field fillefed- Dissolved Melals

EquiDment blank lD @ Field blank lD @.

Duolicate lD: Pre-purqe Do: Post purqe DO:

Fe2*'. Pre-ouroe ORP: Post purqe ORP:

NAPL deoth: votumJoirunpr: Volume removed: ml



nq And Samplinq Data Sheet
Job#: 1350.15 lsampter: JG;ii! B Mverg lctient l\4ontqomerv & Associates

Well lD: l ir-,-tdl lD"r" ,ooo",roo,, 1\^.-ral^'1 Sitel Rio Alqom Mininq, Lisbon. UT

Weather Condit ionsr l-1.-.\ ,7 sampfersignature: /.2:-

Welldiaml 1/4" 1'  2 '  3 ' /4 ' l6 Ahe. DTw: jst aC rd oepttr: lt l -
eurse equip(Cf ?f,i) er,oae,
dispbailer teflon bailer other:

Ped Watera Posiilve Air Disptacemenr Err Sysrem

Tubins: oD: r"' 15frib ru
Purse method: 3-scasevorLmeaG;4o;;;> E^,roion ohe,:
Pump depth/ intake: l5l I  Mult ipl iers: 1"=

(I8: DTW X t\/tuttiptier = 1 Votume leO"/o necoverv iTD , DTW )( 020 * DT\M

l  Volume= --  X -= -  lTotal  Purce) |l Volume= -- X -= - lTotal Purcel aoa/"=

Confluence Environmental. Inc
3306 El cmino Av€, Surt6 30o +143, Sac€me.lo, CA s5321 , 916-760-7641

Time Ie"mp
oil

SP Cond
r'sr(6)

Turbidity
DO t.q/J

ORP DTW Notes

l +  1 n l l , c - ,7.1<| 3 9 . C cr3 7 t 5 l ? L

t 1 . ? 7.a lVt'111t l 7 4r :c 3 ..t I 9c.2 l 5 l . 2 r ;

lq :1r- r 3 , i 7 . h |  7L|n 7 L9 Q c o ) t l , s L , r : f , 6 1 5 , .  r 5

l !  3<i i , 7 7n t lLt59 Z t t l :?. 81 l 5 l .  l 5

t4+) 1 1 .  I 7r- : 17<A 3 q 3L'o L L 3, . i  3 g t , l 5 r .  r  : ;

1 z , ? a ' a 1q4.7:a zz zloo 5,5 rt. Lz 87,  S j 5 ) .  r 5

l l . ( V.e l 7 t 1 )  t +L,a .1,6 3 l - 51 .  r5

7.c 'qoo
3.97

14 ,5 V . c 17112c l 4 ?nr 6 , 1 3 ,7a rsl.
7 . c t74Lq I L 4 4r:o q o i .7./. 8t.1 i t ,  / ' i

Dd welldewater? YES aNO, Total volume removed: (qaltrf}

Sample method: Disp Bailer Hvdfasleeve NewTubing Ext. Port Othefl 0-t, . . .V2( f-! , ,-.-

Samole date:r\. .  r 7r r1 Sample time: l.S^O DTW at samole

samole lD: 6 ci 7'1 Labi Enerqv Labs Number of bottbsll 6)
Analvsis: 500 mlNP poly - Alkalinity, Cl, SO4, TOS, EC, pH 250mLHNo3 poly'ne|d iiltered - Dissolved Metals

Equipment blank lD 6q?i@ irJ< Field blank lD @.

Duplicate lD: Pre-Durqe DO: Post purqe DO:

Fe2*: Pre-purqe ORPi Post ouroe ORP:

NAPL deoth: Volume of NAPL: Volume removed: ml



Purqinq And

lvolume= - X _.:= 
- (Totalpufge) 80%=

Confluence Environmental, Inc
3304 E Cmino Ave, Sllte 300 +1r[9, Sacmento, CA s5321, 916 760 7641

Data Sheetu tn

Job#: 1350.'15 qampter: J&in\ g N4vers qlient: Montqomery & Associates

We l l lD :  ML , - ro ) Date (oDoceog: .-]".o..,T?-., | 1 9!!q: Rio Alqom NIininq, Lrsbon. UT

SamplerSignature: -2,--7\--WeatherConditions: Lr :^ l-

TotalDeoth: l fAWefl diami i/4" .t, z' s,(D a' ou.,, DTW: )Zs. z a
Purge equip:J"azdim: ergpaf? ee' qhl€A pGriveA, Di.l2dm". c",. s"1*
atspoatge./renoo aater .K ,z/ , Tubing: qEa/ New DJrdared NA
Purge method: a,{rt-..e vor,me vad{-o*-, o* r-r'a*.6/ot". , == --==-
Pump depthl intake: -z/,2/ lMultipliers:t-o.aq 2=0.16 3=0.37 4 =0.6s

(TD - DTW X l\4ultiplier = l Volume -ffi

Time Emp
oTl

SP Cond Turbidity
Purge

DO (ma/) ORP
DTW Notes

U.,,r ! . . 5t- i @- l t ? . s

1 , 1 6..t l 3  ) c  l 6 st- a. \

Did well dewater? YES fTd, Tolal  volLfe removed: -  (qal /  L)

sample method: oi"p au;tur. (ffiIilu) New tro:nq Ext Port orher:

Sample daterffd.r2aL'l Sample time: OC s--t DTWat samDle: l) S.aS

sample lD: eih =otq Labi Enefov Labs Number of bottl6t)
Analvsis: 500 mlNP polv - Arkarinitv. ct. so4. TDs. Ec. oH 250 mLHNo3 ootv'fie6 nltercd - Dissotved Metats

Eouioment blank lD @ Field blank lD @

TJUDI ICEle  IUI Pre-purqe DO: Post ourqe DO:
Fe2*: Pre-ourqe ORP: Post pu.qe ORP:

NAPL deDih: Volume of NAPL: Volume removed- ml



Purginq And Samplinq Data Sheet

80%=1 Volume = ___1 X _-= 
- (Total Purge)

Confluence Environmenlal. Inc
3303 El Cmino Ave, Suile 300 ,1.4a, Sacfdento, CA 95321, 916 760-7641

urgrng mpt l ee

Job#: 1350.15 Sampler: J,tGms B l\4vers Client: lMontqomerv & Associates

Well ID: /ur- /c -L Date rooorr.zorzr: lrl oaT ?,.) | tr Site: Rio Alqom [rinina. Lisbon. UT

Weather Condit ions: W;*1' - (or" ' \ Sampf er Siqnature:,/, .2.- 'z:---

well diam: 1/4, t' z' s' 6)a' otr",, DTw: lz s ,l- 5 ioztat oeptr: r :t A
Purge equip: waterra Positive Air Displacement Ext. Syslem

, Tubins: oD: rc* d"ailt r.rqdisp bailer teflon bailer

Purge metho4 3-5 case vorLne (Mffi;$b F^rEcl:or otf er:
Pump depth/ intake: t .t I lMultipliers: r =o.oo

(TD - DTW X Multiplier = f Volume - 180% Recoverv (TD - DTW X O2O + DTVV)

Time
Temo

OH
s:"?*gTurbidity

Purge R:[",tsJ
DO {.q/)

ORP DTW Notes

l D L o r L . s L t l 50o , ( ) d .  )3 I 21- , o\

l0z l t 2 . I 8 . 1 1 t  1665 5 3 ? , : d .o  S - 7;.L

o l  G l f . r ) I, L.j lq.s s-r- .sbo d,o  7 -1ZV

i o  / q t \ < 1?,7L2 A f -'l8 .-l \ )  i , . e ;

o.:\ ) 3 . q lqYo3 ?5 1.c>

I..r 113q  ? 7 \ SoC2 6 . t ; -9 t ,s

Ic-)t t { . r 1 R.'/ Soo F:. o 6 , t t to .i

l o + l t 5 ' f 6,  ' i rq +?7 7Z 5., cl r . f 'too,'t z L h <

t L . 1 R . q lqzgs / J d ) ,oa'1o5,8 126. o(

i h . L 19 ZSo

l - 5 ( ) l 6 . ? 3 .11 h ls. r l .5-O c' 1 6 ,  o / t - V -tos.) l7c . ' r5
Drd welldewaterz YES fNCi, TotalvolLTe rernoved: l i- .  o (qai(J)

Sample method: Disp Bailef Hvdrasleeve New Tubinq Ext. Port Other: i..l ,.,^\,.4 T-lh,

Samole date: o.,o i7.,1 : jamote l tme:  t fa \ \ DTWat  samDle :  t7 f , ,a1

Sample  lDr  Tozo Lab: Enerqv Labs Numoer of nottte*i
Analvsis: 5oo mlNP Dolv -Alkalinitv. Cl. SO4, TDS. EC, pH 250 mlHNO3 Dolv'fleld iiltered - olssolved M>fab

EquiDment blank lD @ Field blank lD @

Duolicate lD: Pre-ourqe DO: Post purqe DO:
Fe2*l Pre-pufqe ORP: Post ourqe ORP:

NAPL depth: Volume of NAPL: Volume removed: ml



Purqinq And Samplinq Data Sheet

'1 Volume =__-1 x __:= 
- 

(Totatpurge) 80%=

Confluence Environmental, Inc
3308 El camlno Ave, suire 300 #143. sac€menro, cA 95821, 916-760-7641

urqrn mp n

Job#: 1350.15 lsampter, "(JD e lutu"," lCtient lvtontqomery a nssocrates

Well lD: /V\u- lo)OCr l  Date ,DDo"fo.r , :  .14^?' i  )-r  \ Site: Rio Alqom Mininq. Lisbon. UT

Weather Condit ions: l - r  ,* \ / s a m D l e r s i o n a t u r e : ' Z z ' z - -

Welldiam: 1/a'  1,  2 '  3,(4')6,  orh., , D T W :  l ? 1 - , o > Total Depth: l-7{ -

Purge equip: E>dim:
drsp barler jenlm ba ler

Pei vlAaA Positile A r Disglec/emerL Elt. qd€6

,t :uainq or/ *"* a& NA
Purqe method: g-s casev-otu." Micrld-FK,w Extraon66- other:

Pump depth/ intake: - lMultipliersti =00a 2,=0.i6 3.=0.37 4.-0.65

(TD - Df\ry X Multiplier = 1Volume - 180"/" Recovery (TD - DTW X 0.20 + DTW

Time
Temp SP Cond Turbidity Removed

DO lmq/0
ORP DTW Notes

i{-l* I t  , l

l l n l.l . ,\ 8 . 1 1 ( d."t.

Dld well dewater? YES (@) Iotalvolurne removed: .- (qal/ L)

Sample melhod: oisp a"it"r 6;;Fev) New Tubrnq Ext. Port other:

Sample dateioqcciTrtl Sample t ime: l t  \  D DTW at sampie: l7f: . a 7-

SamDle lD: 
-7.) 

) \ Lab: Enerqv Labs Number of boftle4i)
Analvsis: 5oo mtNP Dorv - Atkatrnrtv. ct. so4. TDS. Ec. DH 250 mrHNo3 oorv'fierd liriered ' Dissolved Nletals

EOUrOment otanK lu @) Field blank lD (A

Duolicate lD: Post ouroe DO:

Fe2+'. Pre-ourqe ORP: POSt DUTOC UKP:

NAPL depth: Volume of NAPL: Volume removed: ml



inq And Samplinq Data Sheel

Job#: 1350.15 samprer (xTids g N4vers Client lvlontoomery & Associates

Well lD: A'1, -roron Date ooocporur:  nq.." i -  ?  ̂  i \ Site: Rio Alqom Mininq. Lisbon. UT

Weather Conditions: L/l -.i SampferSiqnaturc: -1,4-

Wefl diam: 1/4, t '2" s'6e' oh",,
,/

DTW: l?a  o?  Tota lDepth :  l7 {  -

eurge equip:6s -;-aJ Bradder pei

disp bailer teflon bailer oiher:

Wate(a Posiiive Air Displacernent Ext. System

luDrnq: OD New (Dedicated _/ NA

Purge method: 3 5 cdse votLme ('i"-,L F|;}, r^,racron orher:

Pump depth/ intake: ' 3.t- lMultipliers: i

(TD - DTWX Mult ipl ier= I Volume * 18070 RecoveN {TD- DTWX0.20 + DT\M

lVo lume= -  X  -=  -  (To ta tPurge) 80%=

Contluence Environmental. Inc
33oa El camino ave, su(e 300 ,14a, s€c€mento, ca 95321. 916-760 7641

Time femp oH
SP Cond Turbidlty

Purge

DO (mon ORP DTW Notes

l l  3 0 5()C) I . o d . t n /-to.l l 2 l . c <

I r 3 - l l ? S'.., a, -) d  1 v - , 9 . l r1-090

l z . v -] .r\ i o l - \ t 3 5o(, 4.c: a , t 1 - lbo .9 tzo.8.i

r | 3c, I  )  . t ]
- 7  . 8 I S o e d , t L t -t L.t. I I  to.3fi

t q L l z . q 7.8 lrro 7 V,c) d, t. l -  t4 .S r ) .  9 0

r L l t r 1 . 8 7 . 8 I tToO l o 1-. i o . t b *r68.sl)o 9, )

l l .  L r 7.1 l A q T So(, l c .  a d , t7 .I7I,L rL l .od

l t .5  ' l q .  l 7 . 3 6 Soo l t . t A  ' r a
. 17  2 .4

l l l o a

l | s l t k .  f , l 3  -o d . t 6 -17J9 ! , -  |  oo

t s7 7 R q5a I A.  t6 L b O

l?rn lLl q -1. 
\ a'57 I siro 1 6 .  o Q , t  t - -t7!.f ! zt.oo

Drd well dewater? YES ffi3) Totalvolume removed: ,C,alffn

Sample methodi Disp Bailer Hvdrasleeve New Tubinq Ext. Pod Othe[ 0.,1,.-h."{ n^\-,

Samole daterdr-r,.r'1 Samole t ime: t ' l  ct{ DTW at samDlei

Samole lD: at 7? ? Lab: Enerqv Labs Number of bottles6)
Analvsis: 500 mlNP polv - Alkalinitv, cl, so4. TDs, Ec, pH 250 mlHNo3 polv*field liliered - Dissolved Metals

EouiDment blank lD (d Field blank lD @

Duolicate lD: Pre-ouroe DO: Post Duroe DO:

Fe2+: Post ouroe ORP:

NAPL depth: Volume of NAPL: Volume removed: mi



Purqinq And Samplinq Data Sheet

. lVolume= - X - = - (Totatpurge) 80%=

Confluence Environmental, Inc
$oa a cmim Ave, suile 300 '1€, saccmento, cA 95321 , 9l 6760_7641

Inq Ano Jamp||n

Job#: 1350.15 ls.rnot.., (Ei), tu",. lctient ft4ontqomery & Associates

Well lD: t ! \ \ - . l (>g lDate ooo"eo z: r^(xT?-r \ Site: Rio Alaom Mininq. Lisbon. UT

weaiher Conditions: l-.r',-l|^- - ace \ lsampler Siqnature: Z: e--

Well diam: i/4" r' z' s'6De ' ort u,,
,..

DTW: 81,\1- TotalDepth:

Puroe method: e lr,z#ld""6a v1l""6,+w,rtcs,a6' o*tr
P u m p d e p t h / i n t a k e : - | M u | t i p | i e r s : l . = 0 ' 0 4 2 - o ' ] 6 3 " - 0 ' 3 7

{TD - DTWX Multiolier = 1 Volume 180% Recoverv (TD - D]-W X 0.20 + DTW

Time
Temp SP Cond Turbidity

Purge

H9fl DO ho.a
ORP DTW Notes

lJ-^[, qq .z<

l c i o l r  7 7 . c t : / t < r5 t . \3 t61.7

Did welldewater? YES /A)O', Totalvolume removed: - (qal /  L)

ffi New TuoinqExt. Pc,rt Otheri

Samole date: l1nrT?.,r.1 Sample t ime: c,1n DTW at sample: 8:.\ l-

samole  lD :  AC68 Labr Enerqv Labs Number of bottle*r-)

Analvsis: 250 ml HNO3 poly 'freld flteJed - Dissolved lvlet s

Eouioment blank lD @ Field blank lD @

Duplicaie lD: Pfe-purqe DO: Post purqe DOi

tel-: Pre-Duroe ORP: Posi Durqe ORP:

NAPL depthl Volume of NAPL: Volume removed: ml



nq And Samplinq Data Sheet

Job#: 1350.15 Sampler: 6fuin" B l\4v"r" Client lvlontqomerv & Associates

Well lD: ^^\r -r.- -1 DalelDDo,.12oi2r: r-iarT7 n l a Site: Rio Alqom lMinino. Lisbon. uT

weather conditions: l--l'.-.I- - a.. I lsampler Siqnrature:
1 , .

\!&tt diam: r/4" i. 2" 3.6E6' orher: lorw' flt I ?- Toiat DeDth: I \ \ , \-
PosluveAirDisplacemenl E\1.System

dispbaile. teflonbailer Tubinq: oD: r"' r6ffil ue
Purqe method: 3-5 casevotume atic o/Lowl;;i! Earadion ol.er
Pump depth/ intake: q ? - |Multipliers: i =o.o4 2.r o.i6

(TD - DTWX Multiplier = 1 Volume 180% Recoverv (TD - Dl14J X 0.20 + DTW

'1 Volume = _=] X -__=_ - (Total Purge) 80%=

Conf luence Environmenial, Inc
330s El camino Ale suite 300 s144, sacmenro, ca s5421, 916 760 7641

Time Iqq'p SP Cond Turbidity
DO imo.a

ORP
DTW Notes

l c ' - l t Z .  c
-J. r LH8 /+c o n /,:, 9') li) Ll R 4 , 1 c

lc i  L l 1 7  q 3.r : Lg,ttLi z Y C 0 / .1- 6 ,71 l l 8 .c ? \ . 4 C

r c  5 1 I ?  . 1
-].r' (AZc +ac 3 . t l L t t t ) .  ? 89.qf

I t c c l  \ . ? V.b 6,e3\ 5 iLc c +, t , d 'aL &.q 8

l r c  l i  \ . 4 7.c : F.goo _1 Ltl a 5 , 8

Iua- l 1 . s 7r' 68Zl 3 +.ot v .c I. L6 1a2,685.5L

l r c q 11 I 6$zs 3 e . . L r.<.5L

| l ? _ 7 . c L 1 . 1 d .  La q s.6

Did welldewater? YEs aNo Total volume femoved: (qal'/L.D

Sample method: Disp Bailef Hydrasleeve New Tubing Ext. Poft Olbeji l).-\,.<.\. J l--t'.-

Samole date: I fii(fzc' I Z Samole t ime: t t f D-fW at samplel

Samole lD: 49 69 Lab: Enerov Labs Number of bottley.-)

Analvsis: 5oo ml N P poly - A kalinity, Cl, SO4, TDs, EC, pH 250 ml HNO3 poly 'neld tiltered _ Dissolved Metals

EOUrOmenl  DtanK tu Ia) Field blank lD @

Duplicate lD: Pre-ouroe DOi Post purqe DOi

Fe2*i Pre-o!roe ORP: Post purqe ORP:

NAPL deDth: Volume of NAPL: Volume removed: ml



Purging And Samplinq Data Sheet

t volume = 7 X = _ (Total Pufge)

Confluence Environmental, Inc
$oa E cmino Ave, suiie 300 *l4a, sac.amento, ca 95321, 916-760-7641

i  t " .? l

6sy"= l/c''3

u Inq Anq uamDtl

J o b # : 1 3 5 0 . 1 5 Sampler JKerns/ts'1fit6i$ Client l\,,lontqomerv & Associates

wdlt> /y'lLt-/[7 Date @Do"eoi2): lsbt:cy' ),ot.3 Site: Rio Aloom Mininq. Lisbon. UT

Weather Conditions: /,n.: / s.^pt", sisnut fii'21* -,-
Welf diam: 1/a, t' z' s(Oe' ot*,u,' Drw, q,/)-? 1oL1ffi 7o!r.,zt
Purge equipr ES diarn: Btadder peri Waierra posiiive Air Disptac€menr Ext. System
disp baiby' teJlon baiter othei Tubing: OD: New Dedicated NA
Purqe method: 3,5 Case votume Micro^ow-Frow E\t€citon Other:
Pump depth/ intake: lMuttipliers: i.= o.oa r,=0.16 3..

( lD- DTWX tvtutt ipt ier = r Votume @

Time
Temo

PH
SP Cond

ltr,s/6)
Turbidity

Purge
870'Jed

DO h.n
ORP

DTW Notes

/.55 //.5 -7, r: / G57 3 4 7s-
' /z'5 //,f -7.9 H.ta ) nt ' . \ /O - ) , ) K
//tb 1t,z I /("1 7/ac .3.3

k/"1/ ./,* 4".-t ,orL t

t.loo r i t . q 1 . 6 l l q s Z :
7

r. Ic t1z.1,ios .7 i

Did well dewater? /YEO NO Toral volume removed: /, Gl)tl

Sample method: Disp Bailer Hydrasleeve New Tubinq Ext. port Other

SamDle date:.\9o6zrt ) sampre time: ,P* tZ..a DTW at sample: lCt .7a

sample lD:  6q9q Lab: Enerov Labs Numbef of bottles: 2
Analvsis: 5oomlNP poly - Alkatinity, ct, so4, TDs, Ec, pH 250 mtHNo3 poty.fietd Jiltered, Dissotved Metats

Equipment blank lD @ Field blank lD @

Duplicate lD: Pre-ourqe DO: Post ourqe DO:
Fe2*l Pre-ouroe URP: Post purqe ORP:

NAPL deothi Volume of NAPL: Volume removed: ml



Purginq And Samplinq Data She

'1 Volume= + X - =
\ | vtdr rurgct .ju7o=

Conf luence Environmental. Inc
3303 El Cmino Ave, Suite 300 *14a, Sac€nenlo, CA 95321 , 016-760-7641

mpln et
J o b # : ' 1 3 5 0 . 1 5 Sampler: ,a{er sgVvers 9lient l\4ontgomery & Associates

Well lDr ,v\L, - rr-< Date oDoceol2): i-r n.ti r- r 
'.\ Site: Rio Alqom Mininq. Lisbon. UT

l l&,ather Conditions: Cia,:\ - P-.+\.- 1l-,. j., r Signature:

.16 Total  Depth: i35welldiam: 1/4" i .  2' 3'46 othe. DTW:
Purge equip: Es dini//

disptaits{1€na &it4' cntu
Purge method: 3-r.€t-s volJ,adlN4icroa oy46; E r ,*rf *7-------7- _-,./
Pump depth/ intake: - lMultiptiers:l

{TD - DTWX Multrplier = l Votume @

Time
SP Cond

('ns /i3i\
Turbidity

Purge

DO h./r
ORP

DTW Notes

l rJ, , S 6 lcr , ,5

aq It l t , < loELl L' d.sA ,sa,o

Did welldewater? YES CNo/ Total volurne removed: .- ioal/ L)

sample method: oi"p e"it", (yar@ New TJb,nq E{. Pori orher

Samole date: rr,-/17.1 \ Sample time: O9+5- DTWai sample: 7f .YK

Sample lD: 695-7- Lab: Enerov Labs Number of bottles(t)
Analysis: s00 mlNPpory-Akatinity, Ct, SO4, TDS, EC, pH 250 mtHNO3 polv,tietd fitre€d - Oissotved Metals

Eouioment blank lD (a Field blank lD @.

Duolicate lDi Pre-purqe DOI Post purqe DO:
Fe2+'. Pre-ourqe ORP: Post Durqe ORPI

NAPL deoth: Volume of NAPLI Volume removed: ml



Purging And Samplinq Data Sheet

l  Volume= - X 
' = - (Totalpurge) gO%=

Conf luence Environmental, Inc
$04 El cdino av€, suire 300 #1{a, seamenlo, ca 95321, 916-760-7641

mpInn

J o b # : ' 1 3 5 0 . 1 5 sampler; /-x;s e [,lu"r. Client Montgomery & Assoclates

W e l l l D :  | . - l r . { Date@Doc?012):  r '? . : . r i  re  11 q!!e: Rio Alqom l\rininq, Lisbon, UT

WeatherConditions: Ll,^_.1, samplersignature: -/2=-

welldiam: 1/4' r, z' g"fiD o" ot'", ' Drwt 7\.rn roi j  oep*r:  l \ (  -
Purge equip: (saP er"ao",
disp bailer teflon baiter other

Waiera Posiilve Air Dlsplacement En. System
/-\luorng: OD: Ne\4- Dedicated NA

Purge method: 3-s case votLr" Gi"iiro.-rol\ r,,r"'ion ot| 
",.Pump depth/ intake: taq I Muttiptiers: r"= o

(TD - DTWX l\4ultiplief = I Volume lB0"/" Recoverv (TD - DTW X ozb;DTVd

Time
rpmp SP Cond

r's//5)
Turbidity

Purge
O R P DTW Notes

l c c  L l H 1 . 1 . o Lqq l / .2 .  i 71.  +9

l oo  5 . t ) -r, l l ? l ? I L L+oo 2 , L I  3 t l s r . 5 7J 47

ln^ I l t . 7 ? l l 7 r  I t i Ll'o t) : 1 . 9 |  . 3 3 Itc .6.]7.1t7

l n l . 8 7 . t . 7  t L q Ltoo + - L I .  j 7 l7A.t'
'7f.99

l l  n
'7.

\ 1 t 1 LPat) 5 . 4 . \ 1 t l t . 9 7J.\9

a t l 7 , r l ?  1 L + 4l:)D W U | . 9 4 loq.6 71 LA

It., ),n i 7 . q 7 , l ?  l L / 8 4oo B , ) , t 1g tc\.6 7i.\1

I r ) - a 1 . 1 t 7 l ( I t +c7 ' l . t t t 73.\9

1 1 .  S ?. I  ?  l < tfo t) I O .  k \ t . 5 q l11o R

l ) . \ j , | 
-l- 

lrl
'v

, R 7 ) .qq

Did welldewater? YES /-NOl Tolal volLrne removed: (oal/fi)

Sample methodi Disp Bailer Hvdfasleeve New Tubinq Ext. Pod Other: O..,1,.. .+,1 T-t.

SamDIe daterr) ̂r'i7, r 1 Samole t ime: r^ \rt DTW at sample:

Samole lD: 6qaB Lab: Enerov Labs Number of bottley-) +d
Analvsis: 500 mlNP polv - Alkalinitv. Cl. SO4. TDS. EC. pH 250 mrHNO3 Dorv'fiek nLte.€d - Dtssotved Merats

EouiDment blank lD 6 Field blank lD (O

Duplic€te lDi 6 q.5 q @, if] 3< Pre-ourqe DO: Post ouroe DO:
Fe2*i Pre-ouroe ORPi Post purqe ORP:

NAPL deDth: Volume of NAPL: Volume removed: ml



Purqinq And S

lVolume= ^ X _:= 
-. (Totalpurge)

Conf luence Environmental, Inc
3308 El Camino A!e, Suite 300 f143, S€cEm€nto, CA 0s321, 916-760 7641

80%=

urql Data Sheet
Job#; 1350.15 Sampler: .l <.rns d--uvFr Client Montqomery & Associates

Wd] tD.: /ty' Lo- / a0, Date (DDo"eoi2): (-r(f y' 2-( t\ Site: Rio Alqom Mininq. Lisbon. UT

Wealher Condit ions: ft t  /  , . .^r.( 991y,ptur sisn.tr6,=---- -r-:r

Welldiam:1/4' r. :. :.(?i). ot'e',
' / '

E)t  227 t 'e  ro |k , t  Dept f f i l .g
Purge equip: Es - diam:

disp bailer teflon bailer

Bladder Penlryatetra Positive Air Displacement Ext. Slstem

9!r9ri (//\) lutins: oo, New Ded careo NA
Purge method: 3 s case Votume N4.cro ow Eow L^racion a*., (/r''\

Pump deDth/ intake:

(TD - DTW X Multiplier = 1 Volume 180% necoven, itO - OTWX O-ZOlTfrivt

Time
T_emp

OH "R"%9Turbidity
Purge

DO rh./r ORP
DTW Notes

/t'a /2,)- 7. ?5 i)zs9 / ,3 /2E

Drd well dewatep YES a{6) To€l volurne rcmoved: (qal/ L)

Samole method: oisp eailer ,HfriiiGid New Tubinq Ex. Port Other:
O'/t1et'241

Samole date Samole timer ,/!ta O u lwa tsamo le i

Sample lD: /,?b Lab: Enerqv Labs Number of bottles. 2
Analysis: 500 ml NP poly - Alkallnity, Cl, SO4, TDS, EC, pH 250 mlHNO3 polv'fierd fjttercd - Dissotved lverals

Eouioment blank lD @ Field blank lD @

Duplicate lD: Pre-purqe DO: Post ourqe DO:

Fe2'i Prc-ouroe ORP: Post purqe ORP:

NAPL deoth: Volume of NAPL: Volume removed: ml



Purging And Sampling Data Sheet

lvolume= - X - = - (TotalPurge) 8 O % =  -  r r h . i

mo||n

Job#: '1350.15 lsampler: I rerns 6iver]) lctient Montqomerv & Associates

Weltttl'l,t4aL, IDatepoo*'a, /'9 /,-i>rt 3 Site: Rio Alqom lvlininq. Lisbon. UT

Weather Conditions: C.o/ ,,,.- r,1 sampter siqnafri;Z --

Welldiam:1/4. t ,  , ,  . ,(6) '  o**, Drw: )27.co 
'  

,o6G 2,. . ' , t -
Purge equip: Waiena PosiUve Air Displacemenl Ext. System

Tubing: OD: New Dedicated NAdisp bailer teion baile.

Purge method: 3-5 case Votume Grrorow rrJ F\kaLLion orne.
Pump depth/ intake: lMultipliers: r.=0.0a

(TD - DTWX Multiplier = 1 Volume 180% Recoverv (TD - DTWX 0.20 + DTW

Time Icmp SP Cond
hs /,,,s1

Turbidity
Purge

DO (ma/) ORP DTW Notes

l'-,/4 / . f  . t  , '7. b J2 \-) 73 / . 5 ' P.7t- - s ] 2t 7r'

/s/7 /3, : ) 7.t 3) '.53 _t J o,'/ 7 '2'. ' !/7

/5).: /.J,to z5 .a) 79 7f zoa) 3.4 t?. tt / h i )-li. )Y

/s) ) /3 2- 7 r :122is '72_ '/. h ?. t,,21 - / /2 l l t  t  . , ' )

rJ. 1,t >, ) t,l
'/ l

5.-/ n  1 ,9 r r t )3'2... <)

r),9 i l . d 3 )  Ab 1,9 0  ( t l -r-r) 2r"43

t ' \ 3LQ r / t f 7 S //./ '/{ 23). f15

/.3.7 L/! Sg 7t ,t /t,t,,5 718.'t-c

Elt) /3.',> 7r : 9 . 3
r 3 . l -7,t 5Zrrs- ,f .z o,ut Z4tt

t4tt a f 33q/ \-( ,,
-L n /,r 1)t 2i,r,)s

Drd well dewater? &Es) lo Totalvolume removed: 4a {oal/ L)

SamDle method: Diso Bailer Hvdfasleeve New Tubinq Ext. Poft Other:

Samole date: SamDle time: DTW at samDle:

Samole lD: Lab: Enerqv Labs Number of bottles: 2

Ana lvsis: 5oo ml N P poly - Alkalinity, Cl, SO4, TDS EC, pH 250 ml HNO3 pou "n€Ld fllered - Dissolved Metals

Equjpmenl blank lD @ Field blank lD @

DuDlicate lD: Prc-purqe DOi Posi purqe DO:

Fe2*: Pre-purqe ORP: Post purqe ORP:

NAPL deoth: Volume of NAPLi Volume removedi ml

Contluence Environmental, Inc
3308 El camino Ave, suite 300 #14€, sac€menro, cA 95e,21, 916'760 7641

?rV"- / oll



Pu SaAnd ti Da Sheet

'l Voiume = -_ X 
- = - (TotalPurge)

Confluence Environmenlal. Inc
ffoa Er Cmino A€, Suire 300 *143, Sacafreib, CA 95321 , 916-760-7641

molrn ta
Job#: 1350.15 Sampler: J K"rn"6-frGi Qllent lMontqomery & Associates

Well lDt l.//L/-/(4 ? Date@Doceoir): O?a.ry'2 3 Site: Rio Alqom Mininq, Lisbon. UT

weather condilions (.'n / la/,..a/ ls.-pte, Sign"ii6Z,- _ >z=_L

prtg" 
"cui(@@ 

:6raooer 
peri watera posiirv€ Air Dtsptacement Ext. system

disp bailer tefl;;Gler oiher: _ _ Tubing: op: New Dedicated NA
Purge method: 3-5 case vot,mtr-Mb,o/. ow 90) Fxtuaclion orher
Pump depth/ intake: lMultipliers: i.=0.04

(TD - DTWX ftluttiptief = I Votume leo% RaaovetlTD - DTWffi-

Totalvolume removedl

Sampie method: Disp Eailer Hvdrasleeve New Tubino Ext. Poft Othef:

SamDle time: DTW at sampie: 7+7, )

Samole lD: (rt'i* Lab. Enerov Labs Number of
: 500 ml NP oo v - Alkalinitv, Cl, SO4, TDS. EC pH 250 ml HNO3 Dolv 'field nltered - Dissolved Metats

uiDment blank lD Field blank lD

Duolicate lD:

Pre-purqe ORP:

Volume of NAPL: Volume removed: ml

Pv"-



Purqinq And SamDlinq Data Sheet

lVo lume=- :X -  =  - .  (To ta lPu rge )  B0o / .=

Conf luence Environmental, Inc
330a El camino ave, suire 300 fi 4a. sacEmenlo, oa 95321, 916-760-7641

urqrn AMDII ee

Job#: 1350.15 lsurol"., JG-)" e vv"r" l0lient Montqomery &,qssociates

Well  lD: l^L/. l , t  ?5 |  Daie ,ooo"ao '2, :  . ,c.n.  T ? o |  1 site: Rio Aloom lVIininq. Lisbon. UT

WeatherConditions: Ir\*A- samoler sianature: -1A

Weff diam: r /a '  1 '  2" 3 '(a ')6 '  athet l DTw: .<n .qs ittat oepttr: l-,1 ..s I

""^Y1.",,i*"''#NiJ""l"#/-
Purqe melhod: 3 5 Casevollne Micro -owr low LltEcl.or Olfer: fud^t

PumD deDth/ intake: lMultipliers: r =o.oa

fTD - DTW X lvlultiolief = 1 Volume _. 180% Recoverv (TD - DTW X 0.20 + DTW

Time
SP Cond Turbidity

Purge

DO lmoa
ORP DTW Notes

u...1 +- ,& ( "c f

rlr-\c) l : \ . / , 11.7 711q t ? .<.8-\ .<b.q 5

Did well dewater? ves ( lO/ Tora volJme removed: (gal/ L)

sampte merhod: o'"p euit", fH-ydr--;G;>, New Tubing E4.!SIL llber,

Sample date:alq.r-T2no

-------/

Samole time: i +.1o DTW at sample: -'O.q 5

Samole lDr 70 t-1 Lab: Enerqv Labs ruumner of bottte6)

Analvsis: 5oo mlNP poly - ALkalinity, cL, so4, TDs, Ec, pH 250 m HNo3 po

Eouioment blank lD @ FieLd blank lD @-

Duplicate lD: Pre-ourqe DO: Post DUrqe DO:

Fe2*'. Pre-ourqe ORP: Post ourqe ORP:

NAPL deoth: Volume of NAPL: Volume rcmoved: ml



And Sampli Data Sheet

80%=(TotalP!rge)

Conf luence Environmental. Inc
3303 El cmino Ave, Suite 3o0 f14a, seEmento, CA 95421, s16-760-7641

Client lvlontqomery & Associateser: J\KerDb B MyersJob#: 1350.15

Site: Rio Aloom Mininq. Lisbon. UI

Weather Conditions:

DTw: (o.q < TotalWell  diam: 1/4" r '  2 '  3 '(4 ')6 '  other

Purge equ Posil veAir D splacement En. System

diso bailer ieJlon baibr

method: 3-5 casevolume

Mu l e rs :1=0.04  2=0,16  3-037 4=0.65  5=1.02  6=1.47  Fadusrx0 . r6s

80% Recoverv (TD - DTWX 0.20 +- DTWX l\4ultiDlier = 1 Volume

Time
Temp

oTl
SP Cond Turbldity

Purge

DO lmo/)
ORP DTW Notes

|  
- ( . q Ll,  p\ )),1,q l l . (-) i , R n '\1* (. .<1. a-l

t{< l
" (

(/
1 ' t : )  j q ? . 1 . s . x i

t f  , 6 ?zrs \ 7 3 .  " i a-\q.3 src.39

l.r<a r {  . 5 t - t ,5 '),? \-+ L to  v \ . b < -?\ 1-1' tr . 5l .oo

l.so-, t q . 7 q . < 1),-t 1 ) { 'tot) . s . t - s .85 5 l . o o

tso5 F+.n q . < q s o la1.) so.a9

t .5 .  o L t .S 2L1Li B. ) , ?:ll s

ts .o L t ,5 3 l 9. \-.t 332.o .Sb.qc1

Did well dewater? YES 6d Tora. volJme removed: q.q tqal /(O)

Sample method: Disp Bailer Hydrasleeve6ii*)qo ton o'ner
Samole date: frqn T)d-1 Samole t ime: I Sl.6 DTW at sample: . so.'lq

Samole lD: 7t)l l+ Lab: Enerqv Labs t:umber of bottle{fl
Analvsis: 5OO ml NP polv - Alkalinity, Cl, SO4, TDS, EC, pH 250 ml HNO3 poly jfield f tercd ' Dis

Eouioment blank lD @ Field blank lD @

Duolicate lD: Pre-ouroe DOi Post purqe DO:

Fe2+1 Pre-ouroe ORP: Posi purqe ORP:

NAPL deothl Volume of NAPL: Volume removedr ml



ng

Job#: 1350.'15 Sampler: r t6il e r,rv",. Client lvlontqomery & Associates
I

Well  lD:  ̂ ^u -r f)  f -S lDate(DDo?o / , :  ogo(T)?rr3 Siter Rio Aloom Mininq. Lisbon, UT

Weathercondit ions: i , , ,^.t ,e samDfer Sionature: ,Z 
"'/./-,

weff diam:1/4' t '  z' s'@e' otn",,
a

DTw: .go,q< l'otal Depth: l-? , \ |
Purge equi Watera Positive Air Oisplacement Ext. Syslem

Tubins: oD: d) oeaicatea udiso bailer t€fLon bailer

Purqe method: tfl" c"* 6,r'-i MrooLow-Flow E\raoion orhe':

PumD deoih/ intake: <-+ lMult ip l iers: i  =o.@

(TD - DTW X Multiplier = l Volume l80o/o Recoverv (TD- DTWX020 ' DTW

Purging And Sampling Data Sheet

l Votume= 75 X I = ?2,( (Total Purge) 804/,=

Confluence Environmental, Inc
30a s cdino ave, suiie 300 sl4a, s@Emenlo, ca 95421, 916-760-7641

'l-lme Ternp
DTI

SP Cond Turbidity
Purge

Rate@ t9R9L"o
DO l.a/)

ORP DTW Notes

r<?  | 1 2 . 3 + , \Z'LZA -a ) 7.5 6 l o a57c

t ) , o 4.u ):Lt I t . o 6,o1 :\s1. o \? 9<

t .51? t ) . o u . a L z t s z-5 , D 7,2.5 5 9 8

Drd welldewater? YEs fNo) Totalvo.ume removed @tl
/-.--..:\

Samole method: Disp Bailer Hvd€sleeve (NewTubirg ) EI!194 !!!er:

s"ror" a"3,6SHB Sample time: l-535 DTWatsample: Sf, ',05

Samole lD: 7.) | t Lab: Enerqv Labs ruumrer of bottlesd
Analvsis: 500 mlNP poly - Alkalinlly, cl, so4, TDs, Ec, pH 250 nl HNo3 polv'field tilleled - Dissolved Metals

Eouipment blank lD @ Field blank lD @

Duplicate lD: Pre-ouroe DO: POSI DUTOE UU:

Fe2*'. Pre-Durae ORP: Post ouroe ORP:

NAPL depth: Voiume of NAPL: Volume removed: ml



Purqinq And Samplinq Data Sheet

' jVo tume=_  X  _=_  ( Io ta lPu fge )

Conf luence Environmental, Inc
3305 El Cmino Ave, Suile 300 +r43, sacamento, cA 95421, 916-760-7641

800/o=

an

Job#: 1350.15 lsurpt"r, .l t<"'nrGiiD lclient: Montqomerv & Assocrates

wett to:l1r--lo-7A lD.t roo*'o, abdci+b (3 site: Rio Aloom Mininq. Lisbon. UT

Weather Conditions: r .l ,-atl samplqgsnd6 i ;=>- ' t= ' -

welldiam: 1/4' r '  z' r '6Do" ott '",, Drw \ /. ()5- totffi, 6t.'//
Purge equip: ES -diam: Brrdjll__fri
diso bailer lefon baler other: ( /7\ i

Watera Positive Air Displacement Exi. Slsiem

Tubinq: oD: New oedicated NA

Purqe method: 3 5 Case volume M! oLow-flow exr'acLion oire': L/$

Pump deDth/ intake: 7'/ t luultipliers;,

lTD - DTWX lvlultiolier = 1 Volume l80o/o Recoverv ITD - DTWX 0.20 + DTW

Time leFp SP c9nq Turbidity
Purge

DO (mq/)
ORP DTW Notes

/q\{ / \ .  / 7,/ / { / . 7 /

Did welldewater? YES afio Total volume removed: (gal/ L)
1

Sample method: Diso Bailer Wdrasleeve New Tubinq Ext- Port Other:
OgaalzaiZ

SamDle date: samole time: 1t/3{ DTW at sample: J

sanote to: / 'QF/ Labi Enerqv Labs Number of bottles: 2

Analvsis: 5OO mlNPpolv-Akalinity, Cl, SO4, TDs, Ec, pH 250 mLHNo3 poly'lield filtered - Dissolved Metals

Equipmeni blank lD @, Field blank lD @

Duplicate rD: 6cl[5 r"- n'l{ Pre-oLrroe DO: Post purce DO:

F e 2 . Pre-purqe ORP: Post Durqe ORP:

NAPL deDth: Volume of NAPL: Volume removed: ml



Purqinq And Samplinq Data Sheet

80%='1 Volume = -- X 7= - (Total purge)

Conf luence Environmental, Inc
3303 Et Camino Ave, Su r€ 300 #1?4, Sacramento, CA 95821, 916 760 7641

no Ano Samo n

Job#: 1350.15 lsampte* L xerns gfrGis lclient Montqomery & Associates

wel D: !.1w-ldf1i\ lour",o-,^",, ,AO(rl<'r I site: Rio Alqom lvlininq, Lisbon, uT

Weather Conditions: rr,.) r n cl su oLr siontufiZ-- ,=-)

welldiam: 1/4' r '  e' s'61 o" o,r,",, DTwt 1',/ of 
- 
jbtatDe{r't.\J

Purge equip: @) eruoo", e",i

diso baier tenon bailer oiher:

Watem Positive Air Displacement Ext, System

.-- Tubinq: OD: New Dedicated NA

Purqe method: 3-5 case volume <-tvicrcr'Low'Fl&r' Lrrircton olhe

PumD deDth/ intake: I L/ lfiilti6i'u."t, =0.*

{TD - DTWX lMult iol ier = l  Volume 180% Recoverv (TD- DTWX020 + DIW

Time le.mp oH
SP Cond Turbidity

Purge

DO ('a/)
ORP DTW Notes

/q5r /? ,9 ( o.7 / / )-02 / 7 ytz /. )- /. )- // t) 5/2-e

/>n I 13,,/ /oQ// /Y 2.4 J/7 5/.2a

/57'! / 3 ? b.s /cl93 / t 3.Lp / / 9

/v.1 /t/.{ (aS /u3 /f ,/. t:

/S/() /4.q b.f /rt?8 LA / . L 57,) t

1 5 r f /3-. L-' /a.9 /ta / / ,2 //o t/. >/

I5i Lc /"/.q /.,.t / //rt) t .L l / . )^

l 5 ' c l /4.9 (o.J / / 26 'i.L,
/ , ) , /07 5 /2-/

Did well dewater? YES fNO ) Totalvolume removed: H ti.b tqa(fli)

Sample method: Disp Bailer Hydrasleeve (NClryl-u-bini,' E4-ES4 QEg!
- c tr.i.+"q\\
samole date: Sample time. /5?-C DTWat sample: 5l )-/

sanote tD: ("gtG Lab: Enerov Labs Number of bottles: 2

Analvsis: 5oo mlNPpoly-Akalinity, cl, SO4, Tos, Ec, pH 250 mlHNo3 pot"lield filtercd - Dissolved lveta s

Eouioment blank lD @ Field blank lD @.

Duolicate lD: Pre-purqe DO: Post purqe DO:

Fe2*'. Pre-purce ORP: Post ourqe ORP:

NAPL deoih: Volume of NAPL: Volume removed: ml



Purqinq And Samplinq Data Sheet

1 Volume = ]D x 3 = UO (Toral purge)

Conf luence Environmental, lnc
3303 Et Camino Are, Suire 300 t14a, SsEfrento, cA 95421, 916 760-7641

B0o/"= 57. /2

u n mpIng ee

Jobfr 1350.15 sampler: J t<ernE6fiGD Client: IMontqomery & Associates

Wett tDt //tc4d7) Date oD@oz: a'?.oc+1e t-> Site: Rio Aloom Mrnino. Lisbon. UT

WeatherConditions: 1r./rcl su^rtursionutiJZ 
---i---

DTwt .ttz,t ToralDe;|ft fr/./l
eurs. 

"quiprGC@ 
iuooer peri

diso bailer iellon bailer othe.:

Waier€ PosiliveAir Displacement En. System

Tubing: OD: New Dedicaied NA

Purqe method: f51c^" vor".') Nlicrc'-ow Elow Fxrracr.or olh-r'

Pump deoth/ intake: JMultipliers: r - o G

{TD - DTWX [Iultiplier = 1 Volume 180% Recovery rTD - DTWX 0.20 + DI1A4

Trme on
sP cgqq Turbjdity RH,"d

DO {.qa
O R P Notes

/2.4 / 4 2 2D / . { 53.90

/5.1n IL2 //2,7 /?- 4r) / . s /23 vr'.1,.

/ 2 . / (",'l //la / z L / ,?A / . l t t z4 5t/. tL

Did well dewater? YES ffi.o) Totatvotume removed. (/C) (GiDtr

Samole method: Disp Bailer Hvdrasleeve ( New Tuoirg Ext. Port Othefl
(2 tbc+zo tt

Samole datel samDle time: .aS.SZ> owu atsamole: Jz;f IJL

samDle lD: /2Q67 Lab: Enerov Labs l{umber of bottles: 2

Analvsisl 5oo ml NP poly ' Alkaliniiv, cl, sO4, TDS, Ec, pH 250 ml H No3 polv 'field liltered - qE!o!e! !!C!9E

Eouioment blank lD @ Field blank lD @

Duolicate lD: Pre-purqe DO: Posi ourqe DOi

Fe2''. Pre-purqe ORP: Post ourqe ORP:

NAPL depth: Volume of NAPL: Volume removed: ml



Purqino And Sarnplinq Data Sheet

l  Volume=_ X _=_ (Total Purge) 80o/o=

Conf luence Environmental, Inc
330a El cm no Ave, suile 300 +14a, sacEmento, 0A 95321 , 916-760-7€41

tn rnDtl

Job#: 1350 15 lsampler: I Kern{6frG8 lclient: l\,'lontqomery & Associates

WelllDt Ht'/ ttE lDateooo.,o.r: ,/ )-c<.TZt 3 Site: Rio Alqom Mininq. Lisbon, UT

Weather Conditions: 1z-t> / s" ot,siora'(i.a2,**
Well diam: 1/4, r' z, gy4-0, ot",, DT!'l: 2a // loral DeDrfi ,/ 7{),qb
Purge equip: Es - diam:

disobsile. teflonbailer

Bladdq Peri Watera Posii ve An D splacement En. System

orner: l' ./ la )utino: oo, \ew rJed.carea \A

Purqe method: 3-b cdse vo ume vicrotow-F.ow E\kaaar otret: ,/"---,/1->>

Pump depth/ intake: l1L IMrftiph"r"', =o.*

(TD - DTW X MultiDlier = 1 Volume lB0% Recoverv (TD - DTW X 0.20 + DI-VV)

Time
Temp pn

SP Cond Turbidity
Purge

DO h./)
ORP DTW Notes

'(,L'- 1) ta..k> t??'

Did welldewater? YES aNO Total voLume removed. Iaal I

samole method: Diso Bai,er t6dr;A New Tubinq E{. Port other
/Z'GQ"ta

Samole date: Samole time: f, X:) DTW at sample:

sarr,pte lD: z)D(o Lab: Enerqv Labs Number of bottles: 2

Analvsis: 5oo mlNP oolv - Alkaljn itv, cl, So4, TDs, Ec, pH 250 mlHNo3 polv'iield Rllered - Di$olved l,'letals

EouiDment blank lD @. Field blank lD @

Duolicate lD: Pre-Durqe DO: Posl purqe DO:

Fe2*l Pfe-purqe ORP: Post Durqe ORP:

NAPL deothl Volume of NAPL: Vollme removed: ml



Purging And Sampling Data Sheet

80%=1 Volume = _j::: X __:= * (Total Purge)

Confluence Environmental, Inc
3303 Er Cmino Ave, Suire 300 *143, Sac6menro, CA 95821, 916-760-7641

u mp

Job#: 1350.15 lsampler: .l xernygfrv') lclient Montqomery 8 Associates

wellltly'lv'/D8 lDate ooo"eo,zr: / 2-<fi22>t3 | Site: Rio Alqom Mininq. Lisbon, UT

Weather Conditions: /, >;/ sampf er Siqnatfre€ --="=>

wetldiam i/4, t' z' s(T)' a.",, loru, Za,t/' rot^6#-17a.4t,
eu.gu uqrio,(ev@ Bhdder Per
disD bailer ieilon bailer other:

Watera Positive A r Displacement Exi. System

Tubinq: OD: New Dedicated NA

Purqe method: 3 5casevolune (Mic'or.o. aoD Lxtractron Other:

Pump depth/ intake: /3 L lffirers,

(TD - DTW X Multiolier = 1 Volume 180% Recoverv iTD - DTW X 0.20 + DTV",

'l-lme F{'p OH
SP Cond Turbidity

dlii;"in DO {mq? i
ORP DTW Notes

t t l 1.( l /,q IDU t 3 tl)t) l .s- q q"l 1s9 21,31

'65--I h33 /z 3 i / .3 /\-l 2-7.33

z:-; /15 1 7 i /3'/ / ( ' ./.5 /L,t /51 2,733

l l .7 1 . \ / ) . 7 L-7.33
'r(aj3 t/. ?, '7.1

//.1f ? ' 7 f /3,7 27.35

//,9 '7.3 I 9 /3,4 / lu'
,:l& / t . 6 7,3 //2ao

(l I /o.s- /.1,t /1) ),7.33

Did welldewater? YES (NO) Totalvolume removed: /(g, S tsa(f6)

sample method: Disp Bailer Hvdrasleeve d6il;d Ext. Port other:
/ 2 ac:T2o rj

Samole date:
><

SamDle time: Y/ /') DTWat sample: 278

SamotelD:7Oo7 Lab: Enercv Labs Number of bottles: 2

Analvsis: 500 ml NP oolv - Alkalinitv, cl, so4, TDS. EC pH 250 ml HNO3 oolv 'field nltered - Dissolved Metals

Eauioment blank lD @ Field blank lD @

Duolicate ID: Pre-purqe DO: Post ourqe DO:

Fe2+'. Pre-purqe ORP: Post purqe ORP:

NAPL deoth: Volume of NAPLI Volume removed: ml



Pu And Sam Data Sheet

Job#: 1350.15 lsampler: I xern<6fiGiO lclient Monioomery & Associates

welllDt//1'-/ot3 | Date ,ooo.oo, r,' / 2-aa,72 e, t 3 I site: Rio Alqom Mininq. Lisbon. IJT

Weather Conditions: z't,., ,/ ----"t-2
Sampler Siqnatltret ---a---/,-::>

welldiam:1/4' r" z' s,1iDo, ornu. Drw 2-7, // t"uw#1f7aqc,
curge equip;z€61 oia,.,:) etaooer

}-:=-
orso oarer rerron D3rer omer:

Waietra Positive An Olsplacement En. Sysiem

Tubinq: OD: New Dedlcaied NA

Purge method: 16s case vdLa Micro/Low-Ftow ExfdLuol oher:
Pump deptht inta6l--6L ltvtuttipti..", ,.= o.*

(TD - DTWX MuhiDlier = l  Volume 180% Recoverv rTD. DTWX0.20+DT\M

1yo1u 
"= 

Q3.Lx 3 = 7BO (Total purge)

Conf luence Environmental, :nc
3303 El Cdino A!., Suire 300 #143, Sac€m€nro, CA S5321, 916 760-7641

80o/o= ';'t 7tr

Time ,r€PP
0f1

SP Cond
tms ri$l

Turbidity
Purge

DO ho/',
ORP DTW Notes

734 /7-.3 / , / to)- ? q 1 / . ) t .19 3|1{

75'3 -1. .\ //40 '7
,//1,3 7 t.tJ

/D/ 2. /2,.4 7,3 )t lt? 7 L )-tla /n. L ././ I

Did welldewater? YES fNO ) Totalvolume removed: 2t-i frqarlU

Samole method: Disp Bailer Hvdrasleeve $lew Tubind Ext. Port Other:
^ tlrlc--(?i(3
Samote oate: samole timei ,/D/f D-"w alsamale: 3/, (/f

Samole lD: 7.)dfi Labr Enerqv Labs Number of bott les: 2

Analvsis: 50omlNPpoly Alkaliniiy, Cl, SO4, TDS EC,pH 250 mlHNO3 poly'neld fllered - Di$olved Meials

Eouioment blank lD @ Field biank lD @

Duplicate lD: 1DD? rc. /DZS- Post Duroe DO:

Fe2*: Pre-pufqe ORP: Post ourqe ORP:

NAPL depthl Volume of NAPL: Volume removed: ml



Purqinq And Samolinq Data Sheet

80%=l V o t u m e =  -  X - - =  -  ( T o t a t p u r g e )

Conf luence Environmenql, Inc
3303 Er Cdino Are. Suire 300 +143, Sacmento, CA 95821 , 916-760-7641

I n Inq ua

Job#: '1 350. 1 5 l sampler: I x"rn(6-vl.o-=-) l 
"t'.olt 

l4noEntto q auun

welllxay'/l'-/11 lo"t",o*-oo,, o?rc4 2.r3 Site: Rio Aloom l\4inino. Lisbon. UT

Weadler Conditions: a<"', / sa^pler sisrran ri*4:- ---'=- -'--'.--

welldiam: 1/4' ,' , 
"(i)' 

orn",, Drwt / J0. zt' rc6K7 rc. t, c
Purge equip: LS-dam: Bladd€r-,e(ld\ waie ra Posirive Ajr Dispracemelt E t. Sv"rem

disD baler rellon @iler 
"n 

, / I R) Tubinq: oD. New Ded cated NA

Purqe melhod: 3 5Casevolume Mic,o'.ow-Flow Fxtadion Orn*, O /S-J

Pump deatthlintaker /a'l ltvtuttipliers' ,

{TD - DTWX Multiplief = 1 Volume 180% Recoverv (TD - DTW X 0.20 + DTW)

Time Jq.p SP Cond Turbidity
DO {-.a

O R P DTW Notes

//).> 32,sa 9 -7. I / .5 |

Did well dewatef YEs z{6J Tola volJme removed: (qal/ L)

Sample method: Disp Bailer y'{VdEslddi\ New Tubing Ext. Port Qlhg!
-  d1{  f : - r f
samDIe daie:

\ . - - - - / .
Sample time: / l<) DTW at sample:

samote lo: ( IA/CIL Lab: Enerqv Labs Number of bottles: 2

Analvsis: 5oo mlNP polv - Alkaljnjty, cl, So4, TDS, EC, pH 250 mlHNo3 poly'field fle€d - Dissolved lvejqE

Eauipment blank lD @. Field blanK lD @

DuDlicate lD: Pfe-purqe DO: Post ourqe Do:

Fe2*l Pre-ouroe ORP:

NAPL deoth: Volume of NAPL: Volume removed: ml



Purqinq And Samplinq Data Sheet

l V o l u m e =  
- X

80o/"=

Conf luence Environmental, Inc
33oa Et cnino ave. suite 300 +r43. sac.mento, cA s5321 , 9l6-760-7641

u m e

Job#: 1350.15 lsurnotur, .: K"rn6-fiD lclient Montoomery & Associates

weltlot /t '/zt-tt1 1o",..*-'r, Zgt{l Zr:t> | Site: niontqom Nlrnrnq. Lrsbon. ul

Weather Condit ions: l  tnrf ct" l sa pl*ggnffiG-*._- t-

Weff diam: 1/4' j" 2' 6 4 ,6' orhe( o'tw, /sa.) o'ro#6'/sL. (",.,
eurge eQuipi,@ et"oo",
disD bailer tefLon bailer oth€r;

Waieira Posjiive Air Oisplacerned En. Syslem

Tubinq: oD: New Dedicated NA

Purqe method: 3-s case volum€ /,fi-icrolLow-no;>Ei(action o1her.

Pumo deoth/ intake: /qI lMultiDliersr r'- o.e

(TD - DTWX l\ilultiplief = 1 Volume 180% Recoverv (TD - DTW X 0.20 + DTW

Time
T-9.mp

OH
SP Cond

i.s dC)
Tulbidity

Purge

DO i.d
ORP DTW Notes

/ t 3 / i  2 , t / , > .4qfr ,/3 .:zt t.t q.t /.)'7-/c

tt),1 /2.t 31'/3 z/o 6 Z 7 q 3 lqz 87aJ

/t.i7 /  ) ,5 -7.4 34s7 to J a / o \ J.t1 ?Jo

//fc lZ0.
" t1Ll5

? t
5 / q L 87. t't

//r' 3 /  2. - / Jf,t2 9 7.3 BI, /3 z2:;

/2, ?- 7.,/ .1./L G 9 t ' .7 11./ /J7'a'/

/t4q /3, t :lt t- z> L ' 9 ( 1 7
/)/ t37 (N

l / rL i l r z - t5 '75 Q,O /27 /Jti. tc

/ q , , 7q 3 ) i q t) b. l ? .b t2{ Dt.  t r

//r8 /47 74 Jic- c a t<. / / / , /3t./L.
a t  .L> ttE. / )/

.tl H5 3) , / " / ,r . /

Drd well dewate.? YES aNO) Total volume removeo: 7 fl tqaltl6)

Samole method: Disp Barler Hvorasleeve rf(it iloitiD Ext. Pon other:
Aq.Yfa"/3

SamDle date: sample time: / ?:Ly olw atsamote: /38,/ /

sample lD. L' b9 3 Lab: Enerqv Labs Number of bottles: 2

Analvsis: 5oo mlNP polv - Alkalin ily, cl, so4, TDS, EC. pH 250 ml HNo3 poly 'field fille€d - Dislolved lvletals

Equipment blank lD @, Field blank lD @,

Duolicate lD: Pre-purqe DO: Post ourqe DO:

F e 2 . Pfe-purqe ORP: Post Durqe ORP:

NAPL deothl Volume of NAPLi Volume aemoved: ml



dPu A Sam ti SheetData

. t  votume= /3 ,3 x  3  = (TotalPurce)

Confluence Environmental, Inc
a303 El Cflino Ave, Suire 300 s144, Sac6menro, CA 95821, 916-760-7641

8O%= //z/a.LZ',

I n pflng ua

Job#: 1350.15 lsampler: I rernd6frDs lotienl Montqomerv & Associates

wettlrt lthLlcg lo'r.,ooo,oo,, oq". t 2-D/i Site: Rio Aloom Mininq. Lisbon. UT

w e a t h e . c o n d i t i o n s : ( . . . . j ! , / / ' / / l . ' / | s u ^ , t . , s i o n u t u , { . Z .

welldiam:1/4" r" e' s'(tDe' oir." ', D-iwt / l(,li. t6lw# sa.,"u
Purge equipr'Efllir 

-er"aa",

disp bailer tefron bailer otherl

Wateiia Positive Air Displacement Ext. Sysrem

Tubinq: oD: New Dedicated NA

Purge method: GrCu""v"r""D Micro/.ow -row Ertracror uther:
Pump deptht intaket , .,/8 | uutiptiers: , = o.o,

(TD - DTWX Multiplier = 1 Volume l80o/o Recoverv {TD - DTW X 0.20 + DTW4

'llme l9{'p
DN

SP Cond
,^. n{) Turbidity

.Purge
HaIeGd/ H/,"d DO hd/r

ORP
DTW Notes

/ 2 /7 / t 4 7 f 2-47u, 7 / .< ' t  1. '> 9z> /%,"t/5

/ 22!t /q,3 7r., 11,/L- 7 I )/, /" / a> /5/ r.)
/.//./, . 3 2

", 
)/-'

t '

/1/2f /J.3 z/,. 3;/ f /L> 7 4 EO

Drd well dewater?aYEs) No Totalvo,ume removeor - l) (toufltl

sample methodr Disp Bailer Hvd€sleeve Zt6w-ful;;4., Ext. Poft other
o1a.+tL:/3

Sample date: samole time: /z/ zg orwatsamole. //D,2 8

Sample lD: /,qEl Lab: Enerqv Labs Number of bottles: 2

Analvsisi 500 mlNP polv - Alkalinity, c, SO4, TDS, EC, pH 250 mLHNo3 poly'fieLd iiltered - Dissolved Metals

EouiDment blank lD @. Fie d blank lD @

DuDlicate lD: Pre-Dufoe DO: Post ouroe Do:

Fe2t: Pte-buroe UKP: Post pufqe ORP:

NAPL deoth: Volume of NAPL: Volume removed: ml



Purqinq And Samolinq Data Sheet

80%=t votune = O,? x = _ (Total Purge)

Confluence Environmental. lnc
3303 El ,-mino Ave. Suite 300 fi €, sac@mento. cA 9542r, 916 760 7641

mpln

Job#: 1350.15 samp le r : , r r " r ,G -a - ; ; ; ) Client lvlontoomerv & Associates

welllDt ^.//].- / /() Dateroooaoer: 1)'}r2F+"^i< Site: Rio Alqom lvlinina. Lisbon. UT

Weather Conditions: /- r:t / su^ol", sionfrr.llZ
welldiamr 1/4' r' z' dr-I;-b' otr,",, olt: /1/.c2 rotdrfiffifr'
Putoe eouiD: ES - diam:

l7"o o"J=- n*n*,",
Walerc Positive An Displacemed En. System

Tubinq: OD: New Dedicated NA

Pulqe method: 3-5 Case Volume Micro/Low-Flow Extraction oiher:

Pump depth/ intake: Multioliers:1 = o.oa

(TD - DTW X l\4ultiplier = 1 Volume 180% Recoverv {TD - DTW X 0.20 + DTW)

Time Fr4p
OH

SP Cond
aszi{)

Turbidity
Purge

Rzor\ed
DO lmq/)

ORP DTW Notes

?oo /  2,4 0/2b jmr>t tv/
n/., nlon 6) / uril ,7

oKls + r . . ,  .&: l,r I T9

r7 -\O ,.\,1 l l . .cF T".r..Il t * i  q 7 t'/i.

Did welldewate? fves ) No Tolal volLme removed: /. /)(qal tll

Samole method: DisD Bailer Hvdrasleeve New TLbilq Evt. Port olher:

Sampte Oatei++elrrGls".olu 1;." 9*.- DTW at sample: L L 7?

SamDle lD: (1'q 6-{ Lab: Enerov Labs Number of bottles: 2

Analvsis: 500 mLNP poly-ALkalinity, cL, so4. TDs, Ec, pH 250 mLHNo3 poly'lield filtered - D'ssolvqdr\!9qb

Eouioment blank lD @ Field blank lD @

Duolicate lD: Pre-ouroe DO: Post ourqe DO:

Fe2*: Pre-purqe ORP: Post ou.oe ORP:

NAPL depth: Volume of NAPL: Volume removed: ml



And Sam Data Sheet

(TotalPurge)

Job#: '1350.15
Client Mqntgomery & Associates

S!@iRio Alqom lvlininq, Lisbon. UT

Weather Conclitions: acta /

lf{qLl diam: i/4" 1' 2' 3,44, }' ohe. oItN: 4l U\ loral Depth: /9 ) . 10
Purge equip: Es - d,am: Walerra Positive Air Disptacement Ext. System

Tubing: ODi New Dedicated NA
Pu method: 3-5 Case VotLme tvicro/. ow. Etow E,tdct.or Oller

ers : . !o .o4  r  o rb  r_o . r /

- DTWX [Iultiplier = 1 Votume qqLBecovery (TD - DTW X 0.20 +

Did well dewateA YES Totalvolume femoved:

Sample method: Disp Bailef Hydrasleeve New Tubinq Ext. Port Other:

time: /21( //)tai DTW at sam

sampre ro: {r 9Qtl Lab: Enerov Labs Number of bottles: 2
Analysis: 5OO mlNP pory - Arkarinity, Ct, SO4, TDS, EC, pH 250 m HNO3 potv'tield fte€d - Dtssotved Merats

nt blank lD Field blank lD

icele lD:

Volume of NAPL: Volume removed: ml

3304 El cmino Ave, suile 300 +143, sacGmento, cA 95321 , 916 760,7641



Purging And Sampling Data Sheet

l Volume = X = (Total Purge) 80o/o=

qq
C6nfluenie Environmental, Inc

n m1)lrn

Job#: 1350.15 s a m p l e r , ; K e r n e ' f f i v e i ) Client l\4ontqomerv & Associaies

wetttDt l/,r/ll Date{DDoceoia: //O<:/?Z/\ Site: Rio Alqom l\rininq, Lisbon. UT

Weafrer Conditions: a.;<) / sa^pt"rsiqnaGG-

Wetl diam: r/4' t' z' s'({}' crrne,, uvtt qs-.L^ routffi H2 7t>
curge equip: Giur, 

\ ehoa., peri
dispbailer tetlon bailer other:

Wate a Positive Air Displacemeft En. System

Tubino: OD: New Dedicated NA

eltge method: 3 5 case VolumF d-icotow-r oD errracr or orrer:
Pump depth/ inrake: q 1" / Ffrffi{,t'"*r,.

(TD - DTWX [4ultiplier = 1 Volume lB0% Recoverv (TD - DTW X O.2O - DT\M

Time OH
SP Cond
r.sldSi)

Turbidity
Purge

:*9*5 DO r'"/l
ORP DTW Notes

IL I | I / l  \ z?). t.3' Q,r 2/9 'rt,7f

r?. l f //., 7,,t 27 3 qs 7/1? L/r,A5

t-Iqi, t .q 1,4 t l t t 2-S q,t 9 9 ?n< Lls.-7Y

r 2 9 , r 9 1.,1 t r , 9 2.1 (_t, .  r l t 1 L , . LlS.r)

l25ri t 2 , r 1 \ ) l tLl I ? o 7 r . l \ . 7 \

r ) 5 7 t ) . 1 .1,'| rt l . l tt, nl q 1 I tb q\ .15

t7t 'a) r ?-, i.l rqi I t , t 0 5 - q q tsl q s.-7s
r 2 .3 tqt ? t 1 l " - 1 t ) r 'tq vs.7f

t i , G t 2  . 1
-7..)

|  1 5 , ( r , . J . ) 9.s- r,'L ./s.75-

t3rr9 J 2 . 1 /t sz> t i 9. to t 3 b , iS , )y

Did well dewater? YES (NO) Totalvolume'emoveor l<- toallTt)

SamDle method: DisD Bailer Hvdrcsleeve New Tubino Ext. Port Other:
/ / O<+2r> t3

Samola dale: Samo le  t ime :  tS iO 91Y1i 
"1"ump|q: 

a/t.7 f

sa^or"to. ( oQ?8./@9 Lab: Enerqv Labs Number of bottles. 2
Analysis: 5OO ml N/ poly - Alkalinily, Cl, SO4, TDS, EC, pH 250 ril HNO3 poly 'neld fille€d - Oissolved Metals

Equipment blank lD (A Field blank ID @

aJfi iJ&ero, (1t1 Pre-Dufoe DO: Post ouroe DOI

Fe2*1 Pre-ouroe ORP: Post ouroe ORP:

NAPL deoth: Volume of NAPL: Volume removed: ml

U I spi,+ -fo rgcZ
3303 El Cmino Are. Suite 300 fj43, SsEm€ntq CA 95321. 916-760-7641



Pu And Sam Data Sheet

Job#r 1350.15 SamDler: JKern(6frve-r) Client l\rontoomerv & Associates

wen Dtutl/-/ I L Dateooo.eorzr: //o<:l2o/3 Site: Rio Alqom lMininq. Lisbon. UT

Weather Codditions: a.a4 I su^pt"rsisnG**

Wefldiam: i/4" t' 
"' "(6)e' 

orn",, D-,wt /5.t",> rorfr{uz'ro
eurge equlpq6llD Bhdder peri

dispbailer ieflon bailer other

Watefia Positive Air Displac€meft En. Syst€m

Tubinq: oD: New Dedicat€d NA

Purge method: -3-5 Case volJfr r',ti",o,, o'.ro* E,lEcrror Orher.
Pump depth/ intal6l-lf (at luuttiptters,=o
(TD - DTWX lvultiplief = '1 Volume 180% Recovery (TD - DTWX 0.20 + DT!V)

't votume = {15 x \ = lbq (rotar purge) 8oo/.= 6>-. u'l

Confluence Environmental. lnc
3303 El Cmino Av€, Suit€ 300 S143, S4Em€nlo, CA S5321 , 016-760-7641

Time
Temo 'R"9#Turbldiiy

Purge
Rat<E

DO lm./)
ORP

DTW Notes

rTa , 9 -7..1
l t 1 z/ u') /() .: / 3 2 .;>-/o

I t>t- l . t2 -/..i
i 2 a  I rq /zb tt, 3 tl<1 'tt.,b

i10r . b |,11 l-171" t q 4.5 I t)'l t t?.  I t L l 5t ,"1

Did well dewatep YES GD Totalvolume removed: / b? /(6i L\

samDle method: Drso Barler Hvdrasleeve NdTuoino-) gxt. port otner:
//a cr-)-\\

Samole date: SamDle t ime: qD5 DTW at samote: i55, ,"-.

Samole ID: 7()t C> Lab: Enerov Labs Numbef of bottles: 2
AnalVSiS: 5OO mLNP Dolv - Alkaliniiv, Cl, SO4, TDS. EC oH 250 mlHNO3 oolv"field liltered - Dissolved Metals

Equipment blank lD @, Field blank lD @

f,4{i&"ro, 70ol Pre-pufoe DO: Post purqe DO:

Fe2*. Pre-purqe ORP: Post ource ORP:

NAPL deoth: Volume of NAPL: Volume removed: ml



IN And Sampling Data Sheet

Job#: '1350.15 samoler: J Kern<dfrvErb Client Montoomerv & Associates

Well ID:lL.1l,J1\j Date oDoc12o12);''/ / O., )1- \\ Siter Rio Aloom Minino. Lisbon. UT

Weather Conditions: €< c z>,, i Surl|olu, sjiofuutit

wetl diam: 1/a' ,' ,' 
"/a'A' 

-n*' oru (tb!-5rcurffi taT.cx
Puroe eouio: Es dim: Bladder Peri

''-''::\'
diso baLler reflon baler ol+,e,. ( H\)

water€ Pos tive An Dispracement En. system

Tubinq: oDr New Dedicated NA

Purge method: 3-5 Case volume Micro/Low-Fiow Exiraction Other:

Pump deoth/ intake: lJk. K.l Muttipl,.."t,,=0.04 2,=0.16 3-0.37 4 =0.6s s.=r.02 6.=1r7 Fadusrx0.163

{TD - DTWX l\4ultiplier = 1 Volume 180% Recoverv (TD - DTW X 0.20 + DTW)

.1 Volume = X =_ (Totalpu.ge)

Conf luence Environmental, Inc
330a E cd'no Ave, slire 300 +14a, sacrmento, cA 95321, 916-760-7641

807o=

Time J-lq),o
OH

SP CgDd Turbidity
DO {mon

ORP DTW Notes

)t{ J) t 2  . t D7j /'>) /4)

Did welldewater? YES aNO) Total volume removed: - (qal/ L)

sampte meihod: oi.o e"it"-, GvGD New Tuoinq Elt. Port otner:
| | OC-r.) r\3

Samole date: sample time: /./3f- u tw ar samote:

samDte tDr 7.Y)z Lab Enerqv Labs Number of bottles: 2

Analvsis: 500 mLNP oolv - Alkalinitv. Cl, SO4. TDS, Ec ph 250 mlHNO3 polv'field liltered _ Dissolved l',leials

EouiDment blank lD @ Field blank ID @

DuDlicate lD: rt- Pre-ouroe DU: Post purqe DO:

Fe2tl Pre-Dufoe ORP: Post purqe ORP:

NAPL depth: Volume of NAPL: Volume removed: ml



Purqinq And Sam Data Sheet

Job#: 1350.15 lsampler, .l t<ern<6frGr) lOlient lvlontoomerv & Assocrares

wettt}t /414/3 lo",""oo-o r, ttOclit3 | site: nion,qomMinina. Lisbon. UT

Weather Conditions: /,oo / samoter sionafrarc'. -4:- ---":>-

welldiam: i/4, r" z, sfi)' o,r". DrnN: bb4\ rot r o"#//Dt. lo
Purge equip: Water€ Positive Air Dlsplacemeni En. System

Tubinq: ODr New Dedicaied NAdisp baier lefion baLler

Purge method: 3-5casevorLme 'V-*rro* rrD E^laclion orher:
Pumpdepth/intake: t%..flffiiiers:,

(TD - DTWX Multiplier = 1 Volume 180% Recoverv iTD - DTWX 0.20 + DTV\')

lVolume=_ X _=_ (TotalPurge) 80%=

Contluence Environmental, Inc
330a El camino Ave, suite 300 #143, sadadento, cA s5a21, 916-760-7641

Time zi;X OH
SP Cond Turbidity

DO (.on ORP DTW Notes

/ ) , (  ) 7.> .31>->3 a .?r,zj /.Y 9 ) t't-7 i,ts'19

/2, I 3'lL'o a 3 q,3 J\. t,F.,t{

/qf/ / 2 , t 35/f ,ZJ /J7 t t6.,tt

/  2,7 3,/qL a 9,3 t3'L /$,/S

t'ls7 /3.t -1, 
I

'7 q . J i 2 3

/5t:o t3,7 -7, t 3-ts- "/ 9 9,s Jtt> Gr6.4S

l\D-l /3 t) 3s./1,, 1 rD,s- 9 . 2 / t> / la.<tY

lsco /4D ^/,/ lsG )
'7

l 1 E ) (jt1 ;.t\'

rszQ Iri .o 1 , 1 35L,G 1
l_

/3.5- 9 , 2 l0 ?) ,,t '.,1i

Did welldewater? YES m) Totalvo ume 'emoved: /3 J- (qaly'di

SamDle method: Drso Barler Hvdrasleeve 6il;i, Ext. Port otner:
// o?:J-2r | \

Sample date: Sample timer /3"/6 DTW at samole: (a9.rlS'

SamDle lDi 7b3 Lab: Enerqv Labs Number of bottles: 2
Analvsis. 5oo mlNP oolv - Al[al]nrtv. cl. so4. Tos, Ec. DH 250 mlHNo3 oolv'iield flleed - Dissolved Meials

Eouioment blank lD @ Field blank lD @.

Duolicate lD: 
-/t>e'l 

P- /9 f Pre-ourqe DOi Post ourqe Do:

Fe2'l Pre-ouroe ORP: Post ou.qe ORP:

NAPL deoth: Volume of NAPL: Volume femoved: ml



ing And Samplinq Data Sheel
Job#: 1350.f5 Sampler: J Kerns dffiEi\ Clienti Montqomery & Associates

WelltD: /-*./'7/3 Date oDoceola: ///x'i72.y |> Site: Rio Alqom Minina. Lisbon. UT

Weather Conditions: / b6 / sampter signafr6Z--:=-

Welldiam 1/a, 1" 2. 3'atrn)' oLhe,; oTwt Qb.4> TotalDepth: ,/rt Cd
Purge equip: Watera Positive Air Displacement Exi. System

Tubing: OD: New Dedicat€d NAdisp bailer tetlon bailer

Purge method: a1;;d.e vo uD Vicrc4 ow-.ow Ertr.do. olfer:
Pump depth/ intakF--6t15- lMuttiptiers: . o.

(TD-DTWX [4ult ipl ier = 1Volumq 180% Recovery qTD -DIWX O2O+ DTW)

tvotume= E-f, x 5 = 1t (tota, pJrse)

Confluence Environmental, Inc
3303 El CMino Av€, Suit€ 300 $143, SaEm€nto, CA 05321. 916-760-7641

8o%= 75;7f

Time DH
SP Cond Turbidity

Purge
Ratq@

,1.;i | \ DO lmaa
O R P DTW Notes

'57-1 /7-.4 z z .ilt,,7 7 3 2{ g' .23 70.5

/2,1 5s2 6 //tt L o / /3 7/, t\c'

/5'./3 / ) . 1 z ?s-a 2, <- I
7) Q . t //t 7/.if

Did well dewater? YEs aNo ) ToLalvolume removed: -7 Z Z16iDr,

Samole method Diso Bailer Hvdrasleeve (New Tubiio Ext. Pod Other
//oc:f)41/ >

Sample date: Sample time: I S1/f oTw at sample. 7/3{

SamDIe lD: *Zti:;". Lab: Enerqv Labs Number oi bottles: 2
An alvsisi 5OO ml N P Dolv - AlkaLin v. Cl. SO4. TDS. EC. DH 250 ml HNO3 oolv 'neld filtercd - Dissolv€d l/etals

EquiDment blank lD @ Field blank lD @

Duolicate lD: Pre-ouroe DO:
Fe2*l Pre-Duroe ORP: POSI  OUTOE UKP:

NAPL deoth: Volume of NAPL; Volume removed: ml



Purging And Samplinq Data Sheet

l  Volume = ___:_ X -= - 
(TotalPufge) 8Oo/"=

Confluence Environmental, Inc
3308 Ei Camino Ave, Suire s00 sr 43, Sac€menb, CA 95421. 916-760-7641

u n mpfln

Job#: 1350.15 lsampler: J KenrrMver lctient tvtontaomerv & Associates

welllDtl {//L/ lDate rooo"oo,n: llLt:,T7e t3 Site: Rio Alqom lMininq, Lisbon, UT

Weather Conditions: ( tu / s'ampler Signatfrei-az==- - 2

Well diam: 1/4. 1' 2" 3( a-, )6, arhet plwt 5/'.til rotar oeptr: 19 Q,51
Purge equip: ES - diam:

disp bailer teflon bailer olhe. (tE>
waierra Posiuve Air Dtsptacement En. System

Tubing: OD: New Dedicated NA
Purge method: 3-5 Case VotLme tvrcrc/Low Ftow _iriaction Orhe.
Pump depthl intakei ,/22,t- luuttiptiers: 1 = o 04

(TD - DTWX lMultiplier= 1Volume 180% Recoverv (tD- DTWX O:O + CmM

Time .PE oH
SP Cond

t,st€t )
Turbjdity

Purge

DO (.o,n O R P
DTW Notes

?.LR> //.?) '7.). 77q ) 7.J ct.L 3cr

Did well dewatet YES z-(6) Total volume removedi .-' foal/ L)

Sample method: Disp Bailer (tvdrasleevb New Tubinq Ext. Port Other
/3ar'-1'2- t 3

Samole datel sample time: 6/a DTW at samole. -

Saf|,ole lD: /f)t / Lab: Enerov Labs Number of bottles: 2
Analysis: 5OO mlNP poly , Alkaljn ity, Cl, SO4, TOS, EC, pH 250 ml HNO3 poly 'fietd fittered - Dissotved Metats

Eouioment blank lD @ Field blank lD @

Duolicate lD: Pre-purqe DO: Post Duroe DO:

Fe2*'. Pre-Dufoe ORP:

NAPL deoth: Volume of NAPLi Volume removed: ml



Purginq And Samplinq Data Sheet

80%=1 Volume = ___1 X __:_= 
- (Total Purge)

Confluence Environmental. Inc
3304 Er camlno ave, suile 300 j143, s€cmenlo, ca s5321. 016-760-764r

ur9 mo n

Job#: 1350.15 sampler: I rero<fMGF) Client l\Iontqomerv & Associates

wertDt//tu I /'l Daterooo"ao,z,: I I nC-O C t\ Site: Rio Alqom l\4ininq. Ltsbon. UT

Weather Conditions: ( .,uJ I
'..--'.'......>

Sampf er Siqnafu rela - :==2

well diam: i/4. t' z, 
"(tr')g 

orn ,, orw: Gti.z' s t"*, o#-y'z"zs S
Purge equip(zes- oia,r') eiaco",
disp bailer teflon bailer oiher

Watefia Pciiive Air Displacement Exl. System

Tubing: oD: New Dedicat€d NA

Purge method: 3-5 casevorJme 6:".t ", B" Ertraclor olt-er:

Plmp depth/ intake: / 22.5- lvultipliers: r,=0.04 2.=0.i6

(TD - DTW X Multipliefi 1 Volume l80o/o Recovery (TD - DTW X 0.20 + DI\M

Tlme Wp pH
SP Cond Turbidity

Purge

DO r'q? )
ORP

DTW Notes

,5?, tz,i /*)e r t / ' \ /D.7 Itx- 'V.r. tc)
'ta'3 //.t z / '77D 3 /A? | 77- sis ttt

v //, Lo A,D tt ), 4/ q.t /o.2 ot,/ 3?i. l()

bfr //.9 lo.tJ f,79 ,3b s.9 tr7.t o

?oz t2-,I tt.f) f)t53 .JJ / ,> lir.n / ) 5?',lc

ItS / z L (r.?' &-7 --L 9 l2>, r r':

Did welldewater? YES aNO-) Totalvolume removedi Ll aarfra)

Sample method: Disp Bailer Hvdrasleeve r-N6[Tubin-q-) Ext. Pod Otner:
^ /J.1CT), t\
Sarnote datel Samole time: SDg DTW at samole: .5Yr. lC

sanale lD: 1)3ri Lab: Enerqv Labs Number of bottles: 2
AnalVSiS: S0OmlNPpoly Alkalinity, Cl, SO4, TDS EC,pH 250 mlHNO3 polv.field liltered - Dissolved Metats

EquiDment blank lD @ Field blank lD @

Duplicate lD: Pre-purce DO: Post ouroe DO:

Fe2+'. Pre-purqe ORP: Post ourae ORP:

NAPL deoth: Volume of NAPL: Volume removed: ml



Purqinq And Samplinq Data She

l votune = 9L x 3 = ))/Q [otateurse)

Confluence Environmental, Inc
3308 El Canino Ave, Soit€ 300 +148, SacGmenio, CA 95821, 916-760-7641

8oo = fr6.3\

tn mplrn et
Job#: '1350.15 Sampler: J KernadMt6d) Client l\,'lontqomery & Associates

Well lO| /t/k-J-1/L/ Date @Dodeo14: 7J ar-722:-x 3 Site: Rio Alqom Mininq. Lisbon. UT

WeatherConditions: /,,s-t/ h.+t:t:tt
--=-->

Sampler Signfrur*1=,* t-?

Well diam: i/4' t' z' !'iDe' an ,, orw: 5bi3 rohtDfta/92|3
Purgeequip:,,es:6iiii) Bbdder pei

dispbailer teflon baiter other:
Waleiia PosiliveAir Oisplacement Ext. System

Tubing: OD: New Dedicared NA
Purge method:z.i-s casejzdu} [,r'cro/Low-t tow F<rdcrion oihe..
Pump depth/ intake, 1tl .5 lMult ipt iers:1=ooa

(TD - DTWX Multiplier = 1 Volume leOoZo RecovervltO - OIWX O:O * OtUt-

Time OH
SP Cond

(''s/if) TurbidiV
Purge

:11W DO (m!r') ORP DTW Notes

fz? /1, . t 7.4 -77 3 )J 9 L /a;.3 /2./ t 't7.,\:

fqQ /).1 /,> 7t;z / t t / t>'/ ).1,t /c) (4,,tT

/0/t) /2. / 7 t \ ./b _l 27b /q.3 /,L.St3

Did welldewaterz YES .,NO-) Total volume removed: 2Zo AGjS-l

Sample method: Disp Bailer Hvdrasleeve ,.fq6fifrb-D Ext. Port Other:
^ t3c.-T2-c 13

Sample time: /O / a) DTW at samDle: /,'D.58

sanole lo: 
'7O3?

Lab: Enerov Labs Numbef of bottlesi 2

Analvsis: 5OO mlNP Dolv - Alkaliniiv. Cr. SO4. TDS. EC. DH 250 mrHNO3 Dotv "fiek nte.ed - Oissotved Merats

Equipment blank lD @. Field blank lD @

Duplicate lD: 7(4O e- lO)-e> Pre-purqe DO: Post pufqe DO:

Fe2*. Pre-ourqe ORP: Posi ouroe ORP:

NAPL deoth: Volume of NAPL: Volume removed. mi



X

And Sam Data Sheet

80%=(TotalPurge)

Conf luence Environmental, Inc
3304 q camino Ave, suile 300 sl.{a, sacGmenlo, cA 95321 , 916,7m-7641

Job#: 1350.15 Client l\4ontqomerv & Associates

Site: Rio Alqom Nlininq. Lisbon. uT

WeatherConalitions: Za-

Well diam: r/4" r' z" g'l-4\o' orner: D'fW: 7J.7 Total Depth: /29, ?a
Purge equip: ES - diam: Bradder Waierra Positive A r Displacement Exi. System

Tubinq: oD. New DedLcaied NA

method: 3-5CaseVolume rMicro/Low-Ftow Extracrior Other:
M lS: o.@ "-o.ro

- DTWX Mult ipl ier = 1 Volume 80o/o Recoverv fiD - DTW X 0.20 +

Time Iamp
oFi

SP cgoq Turbidity
Purge

Bemoved
DO lm"/l)

ORP
DTW Notes

/dlD / / ,7 , / ) / / J / / 2 . b ti/ b

Did well dewater? YES aNO) Total volume femovedi -- {aal/ L)

Sample method: oisp gaiter dfi;sl" New Tubino Ext. Poft Other:
- /31c724/3
5am0le qate: Sample trme: .//)'* ) DTW at sample:

sanpte n: 71)4/ Lab: Enerqv Labs Number of bottles: 2
Analysis: 5OO mlNP poly - Alkalinity, Cl, SO4, TDS, EC, pH 250 mtHNO3 poty *fietd nttered - Oissotved Metats

Equipment blank lD (d Field blank lD (A

Duplicate lD: Pre-Duroe DO: Post purqe DO:
Fe2'l Pre-purqe ORP: Post pufqe ORP:

NAPL depth: Volume of NAPL: Volume removed: ml



Pu And Sampling Data Sheet

Job#: 1350t5 lsampler: J Kerns F{i6r} lclient: Montqomerv & Associates

well lt UL.n/St lDate,ooo.ro,o: tlaa72<)/ 3 I Site: Rio Aloom l\4inino. Lisbon. tJT

weather Conditions: (t.;o | ,brZetv samptersiqnafielZl- =>2

welldiam: 1/4' r '  z' s"6) e" ot'",, Drw: /9.7 1 rovttffi t2s. t c
Purge equip: Waiera Positive Air Disp acement Ext. System

Tubinqr OD: New Dedrcaled NAdispbaile, tetlonbailer

Purge method: 3-5 c6e vo.ur" Mc,ol o*.r))" Lrr"cuol oher:

Pump depth/ intake: /<t3 lMu-fti6liers:,.= o.* 2,-0.,6 s,=0.37 4.=0.05

(TD - DTWX l\,lultiplier = '1 Volume 180% Recoverv (TD - DTW X 0.20 + DT\M

lVo lume=_:X - -=  -  (To ta tpurge)  B0%=

Conf Iuence Environmental, Inc
3304 g camino Ave, slile 30o fl,|a, sac€mento, cA 95321, 916-760 7641

Time
Trmp

OH
SP Cond T!rbidity

Purge

DO lmq/J
ORP DTW Notes

ic4-! /2 .a 7,te //00 73 / , t /54 /.t/ 75.7"1

ft)l I , / 2 .L 7b 2 / 3 /t. / /J/ 75.7{

/t1t\ / ) . i )J, / ? ) /<L t4 t) 674

/05> /  2 .7 /  / q ) / 7 /5.C / i l - / 75,7</

/Ds'i /3.,/ /2,1u t 7 / t, (-t /'/7 a7y'
o i /.3.(a 7 lz /222 /G 9 lt. tt /./ 7 T.74

rlDq /3.7 t27,'5 { t/7 1s,7'l

Drd well dewater? YES (xO -) Totalvolume removed: l'> { toal(fti

Samole method: Disp Bailer Hvdrasleeve ! New Tubinql Ext. Pori Other:
/ jeL7ze.\

Sample date:
_-<

Sample timei //aS- DTW at samole: 75, 79

Samole lD: 7Oq L Lab: Enerqv Labs Number of bottles: 2

Analvsis:  500 mlNPoolv-Akal ini tv.  c l .  so4. TDs. Ec. oH 250 HNO3 oolv'lield filte€d - Dissolved fi,letals

Eouioment blank lD (E Field blank lD @

Duolicate lDl Pre-ouroe DO: Post ourqe DOi

Fe2*. Pre-purqe ORP: POST DUTOC UKP:

NAPL deoth: Volume of NAPL: Volume removed: ml



Pu And Sam Data Sheet

Job#: 1350.15 lsampler, J Kem(EffiR lclient Montqomerv E Associates

wetttlt /1A,//t5 lou*".oo."o, /io<-7 2tlt3 | sire, nio ntqo. t\rrnrnq, Lrsbon. ur

weather conditions: ar'- / ,1rcnr,,, lS^ oL, Sion"tu€Z-,-;-t

welldiam: 1/4" r' z" r'(-?n)' orner: Drw: 7J.73 rotut ouKl )-.; tx.s
Purse equifullD Bhdde, Peri
disp bailer ie{lon barbr oiher:

Waieffa Positive Air Displacement Ext. System

Tubinq: oD: New Dedicated NA

Puroe method: fs+ cu* Gi;b, Micro/row rrow Fdracl0. uiner.
Pumo deoth/ intakel--ZZ ltvtultiptie.s,'.=o.oo

fiD - DTWX tvlultiolier = 1 Volume 180% Recoverv fiD - DTWX 0.20 + DTW

S

lvolume=.32.t \ 3 = q/5 (rotar purge) ,aou= ?)5,71

Confluence Environmental, Inc
33oa E cmino a@, suite 300 *r 4a, sacdmenio, cA 95421, 9l6-760 7641

I.ep SP Cond
,.s 16)

Turbidity
Purge

lli9P DO hd)
ORP Notes

l l /7.3 nt9 /nz).) /9. / -7b ta

t ) 5 /2,4 a.1a / t9q
A A

llt+9!l: /q.{ /cj 1L)D

I  t3 f t2.4 /)-)D te7 q7.f tQ /a /9 7/ z) rt

Did weltdewatef YES (NO ) Total volume removed: 77f 6"1)tl

Samole merhod: Disp Bailer Hydrasleeve fuyr rubtng) Ext Port Othe-
/3d:721r3

Samole date: SamDIe t ime: //3; DTN at samole . 
'7b, ),t)

sampte lo 70/ 3 Lab: Enerov Labs Number of bottles: 2

Analvsis: 500 TINP poly - A'l.in y. cl. So4. DS, FC pH 250 'nl HNO3 ooly * e o i'lered - DissoLved Melals

Eouioment blank lD @. Field blank lD @

Duolicate tD: 7t"// ae- / //J Pre-pufqe DO: Post purqe DO:

Fe2*. Pre-purqe ORP: Post purqe ORP:

NAPL deoth: Volume of NAPL: Volume removed: ml



Development Data Sheet

Client:

Well IDr

DTwt 7';7 t' rd Bera!"! ?'/?, l2 rD aner:Well diam: r/4 r' 2" { !,,-q:-!!3!
Purge equipr 'q-'flQ erulau. Peri waterra Posi(qg

disD bailer teflon bailer otner; Surge bloc

A Di

noth of time sursed pricllqi!y9&P!!E!!
Mul t ip l ie rs :  r -  o .oa , "=  o  t6  3 ' -  0  37  a" -  0 .65  5" -1  02  6 ' -  1 'a7  tud i ' s ' x  0  163

BOo/o Recovery (TD - DTW X 0l4l-DTWX L4ultiolier= 1 Volume

'1 Volume = (Total Purge)

lvolume removed: J5?Did welldewaten YES
lbrnq ̂ ew Tubing Ert. Port Other:Sample method {iilSppricable): Disp B?'i{eLQ!4.

Confl uence Environm€ntal, fnc



Purqinq And Samplinq Data Sheet

80%=lVolume= - X - = - (TotalPurge)

Conf luence Environmental, Inc
$oa B cdlrc Ave, suite 300 +1,la, sac€mento, cA 95321 , 916 760_7641

mpIn

Job#: 1350.15 samDler: Lrerns.d-mrjeiA Client lvlontqomery & Associates

welllD: Mtt-lls/4 Date rooozorzr: / L//,tcf7,z.:/ 3 Site: Rio Alqom l\4ininq, Lisbon, UT

Weather Conalilions: Zz:ta / samotersiE6S6EZ---.-. -

welldiam: 1/4' r '  z' e'6Do' ott '",, Dlt't: 75"ab Toral Der]tfi U),l{
Purge equip: ES-dim: Bladder Pei Watera Positive Air Displacement Exi- Slstem

diso bairer ieflonbairer oiheri 1F) ruOinor oo, New Dedicat€d NA

Purqe method: 3 5 Case volume Micro4 ow-Flow Frrradon oihe'. dE)

Pump depth/ intake: l-ltl I Multipliers: ,"= o.oo

fiD - DTWX lMultiolier = 1 Volume 180%o Recoverv fiD - DTWX 0.20 + DTW)

Time
Temp

oFi
SP CaD4 Turbidity

Purge
ORP DTW Notes

t? f3 (* 4+
Qgt tt t) 7 7 /37t) /'s //. 't /t'y'

Did welldewater? YEs afo) Totalvolume removed: (qal/ L)

samole method: Disp Bailef ttt'dEdAe6 New Tubing Ext. Port othg!
/t/Licf /3

Samole date: sample time: 99) DTW al samDle:

Samole lD: /L2> z- Lab: Enerav Labs Numbef of bottles: 2

Analvsis: 5oO mlNP poly -Alkalinity, cl, so4, TDS, EC, pH 250 mlHNO3 polv'neld litered - Dissolved M€tals

Eouioment blank lD @ Fie d blank lD @,

Duolicate lD: Pre-Duroe DO: Post ouroe DO:

Fe2*'. Pre'ouroe ORP: Post ouroe ORP:

NAPL depth: Volume of NAPL: Volume removed: ml



Purging And Sampling Data Sheet

l v n h , m e =  - X  - =  -  t ' r o t ^ t  P t i d e '  8 0 o / " =

Confl uence Environmental, Inc
33Oa g Cmino Ave, suite 300 #14a, saodmenio, cA 95421, 916-760-7641

tn a I

Job#: 1350.15 lsampter: J KernqfN,'lGs lClient Moniqomerv & Associales

wel tt /l*(r/\t-! loate aca,eo.ul lfl:t) Site: Rio Alqom Mininq. Lisbon, UT

Weather Conditions: az',^?': / s" pt", siriG- --...--.-=

welldiam: r/4' j'l' 3/t-6' cnhe,: DTw: 75-.7$
':t''

f ou loeo l f t  ? , /  l , l \

nurge equin(gggr) aaooe, pe,i

disobailer teflon bailer oiher:

Watefia Posillve Air Displacement Ext. System

__- Tubing: oD New Deoicaled NA

Pur* r"tttod, , u cas" vor,me 6is,oiro'+rD Elkaclor oh"':

Pumo deDth/ intake: / ZY lMultipliers: r'- o.e

iTD- DTV\/ x Multioller = 1 Volume 180% Recoverv (TD - DTW x 0.20 +!I44

Thne
Temp

OH
',:.P-Turbidity

DO (.0,i
ORP DTW Notes

/2-. / 7, t3i5 t 7 5a)/) / . t /ZIo 7s.7 z

//)/ / t ) . . t , ?
't.r

ISdL t 1 3 r. , . l //t

/  2 . 4
-7. G tLqS .B,t f t t .a 7s.-t)'

/.JL2 / q.L) 7,1 t t ic 3 /L,, / )-/
-7t.7 z

t4,D /31)S 7,t /17 7s7 )

tr9-Q / , 1 5
'7.G / l7\' 1 / j  ( \ J 2 l 7 \ ) l

/t ).3 2- 7.1 o /)12s- / 3 tD. t '7 \ .7 t-

to3{ 7. L,, /71,3 t 1 J ] t7.u t t b ' 7 1 . 1 L

Did welldewater? YES a-tro) Tota, volume removed: l1 lgal(D

samole method: Disp Bailer HYdrasleeve 6*t q!-eS!-
/4bc-r24/ 3

Samole datei Samole time. /a7\- D-rW at sample: 7S.7 Z

Sample lD: 7053 Lab: Energv Labs Number of bottlesi 2

Analvsis: 5oo mlNP polv - Altqlinitv, cl so4, TDS' E

Eouipmeni blank lD @ Field blank ID @

DuDlicate lD: Post purqe DOi

Fe2*. Pfe-purqe ORP: Post DUrqe ORP:

NAPL depthl Volume of NAPL: Volume removed: ml



u tn anrp||ng

Job#t 1350.15 sampler: I t<ern<6frGE Client Montqomerv & Associates

welt ld Mu,.7lsr'"J' Date nn*rm,:r: ,/ lllY:,72t t z Site: Rio Alqom Mininq. Lisbon. uT

WeatherCondiiions: a,ab/ samoter gsnal1=---

Well diam: r/4' r' 2" 3G)6 oiher: DTW: Zt 7Q rotuto.pt66.tf
Purge e

Tubinq: oD: New Dedicted NA

prroe.etftoAt z66i[ir];>, Micro/Low-llow Fnracr:on orhe':
pumo deoth/ int)F--n-V I tituttipt,"'=, ,.- o.*

(TD , DTW X l\ilultiplief = 1 Volume l80o; Recovery (TD - DfW X a?! : aTu4

P And S ti Data Sheet

/oa.9?

Totalvolume removediDid welldewater? YES

Ex| Port Oiher:Sample methodl Bailer Hvdrasleeve

samole time: / /51>/ qaa.7z<\ / 3
e oale:

Number of bottles 2Lab: Enerqv LabsSample lDi

A n a l v s i s : 5 o o m l N P p o l v - A l k a l i n i t v , c l , S o 4 , T D s , E c , p H 2 5 0 m l H N o 3 p o l v " f i e l d f i l t e r e d - D i s s o l v e d M e t a l s

Field blank !Dent blank lD
Post ouroe DO:Pre-Durqe DO:DUDIICArc ILJ:

Posl purqe ORP:

Volume removed: mlVolume of NAPL:

Confluence Environmental, Inc
$oa B cdino Ave, suile 300 t144, sacEmento, cA 95321. 916-760-7641



Purqinq And Samplinq Data Sheet

80%=lVo tume= X  =_  (To ta tpu rge )

Conf luence Environmental, Inc
33oa Ei camino ave. suib m0 *14a. sac6m6nlo, cA 95321 , 916-760-7641

u anIN

J o b # : ' 1 3 5 0 . 1 5 Sampler: .l KernvfMGiD Client Monlqomery & Associates

wetl lD: l-'/lJ'/ /L? Date{DDo"Por2): lLccQt i3 Site: Rio Alqom lvl;ninq, Lisbon, UT

WeatherConditions: brtZ-S
------"-----

SamDfersiqnd-turei-€.- ;==L

wef ldiam: 1/4' 1' 2' 3"/f)6' o\her Drw: 85 5 ror.,ff i1).f .oz
Purge equip: ES diam:

diso bailer lenon bailer

Bladder Peri Waier€ Posilive air Displacement Ext. System

other: -/-7<> Tubinq: oD: New Dedicared NA

Purqe method: 3-5 Case volLme l4icro,Low Flow -vrcction A\het .'7 /)'/

Pumo depth/ intake: ,/lt 
' 

lMultipliers: r =0.04 2=0.16 3"=037 {'-.9q !:tq !:t1z

ITD- DTWX lvlultrolrer = l  Volume 180% RecoverY (TD - DTWX 020- DIv\l

Time lctp
0Tl

SP Cond
hszisi)

Turbidity
Purge

Removed
DO l,q/t

ORP DTW Notes

u. / 3. ' / /  / t l t 2 \ qL 2 . 1 unJcr t s
bl.e /,/,,

Dld welldewaten YES ('NO) Total volume removed: -- (gal/ L)

**"0,"it;-afi;;;;) New rub,ns Ex. Pq4 tQ!!e!
/ 2.. ta.,/ 3

Samole date: Sample time: / V.s' DTW at samolei

Sample lD: 7O3j Lab: Enerqv Labs Number of bottles: 2

Analvsis: 5OO mlNP polv- Alkalinitv, cl, so4, TDs, Ec, pH 250 o!!NQlpglyi!91!j

EouiDment blank lD @ Field blank lD @

Duolicate lD: Pre-ouroe DOI Post purqe DO:

Fe2+'. Prc-purqe ORP: Post ourqe ORP:

NAPL deoth: Volume of NAPL: Volume removed: ml



Pu And Sa nq Data Sheet

Job#: 1350.15 sampler: lrerns6-uve-rb Client lMontqomery E Associates

wer tDt t///rtrf _ l
Date,DDoc,or.,: t)- t T2."3 I Site: Rio Alsoral4Di!9-Ll9!9!-!lf

WeatherConditions: b/ca-u
---=

Samoler Siqnattv#

Welf diam: 1/4' t' z' s"(Th' an"r' D"rw 6. ts--r.orffi D.q ttz-
Purge equip Wateira Pos live Air Displacemeni Exl. System

Tubing: oo: New oedicated NAdiso bailer leilon barler

Puroe method: g s ca"e votun-Mioo'owi;b E'rr.c1or olr er:

P u m o d e D t h / i n t a k e : | M u | t i p | i e r s : ] = o ' o 4 2 = o ] 6 3 ' = o ' 3 7 4 ' = o ' 6 5

nii-SfuXFuttiptier= t voiume 180% Recovery (TD DTWX 0.2[Q@

. jVotume= - X l= 
-- 

ootatPurge) 8Ao/.=

Conf luence Environmental, Inc
3s0s El camino ave, suite 300 fi 4a, skcEhento, ca 95821, 916-760-7641

Time Fg'p SP CAd Turbidity
Purge

l*** *:g"ff9
DO r.q/)

ORP DTW Notes

Btf 13. tn //'/7c" 70> 4tD t . ) 2-, ) 8o ??^tlc

tqat ) '3.'7 '7qtr 2.4 2 .b 2tt" t*".a.

r,il , /4.L tl3er 7 75/ 3 , U 2. t5 2h) L1o t;o

|f44 l 4 , l 3 , 1 / tJgti 7 4L! 4 .b 2.4 'L7t
7t".1\a

4t7 ) . t l l3sa
'735 0' l.c' 2-7t fr..!)g

ISg-D / t G t/.Ja,-Y >2/ '7.L 2 .D z7t , &^o2

l5r3 /1. t, t t r t L
I b , l 2.i) 2bl fr0.D6

Did well dewater? YES 60) Total volune 'emoveo: ?t.4 tgal A

SamDle merhod: Drsp Bailer Hydrasleeve ( New Tubrnq) Exl' Poft other
/ Z<>c:-t 24\ 1

Samole date: Sample time: lS5:5- DTWat sample: FX".Dn

samole lD: 7D3(l Lab: Enerqv Labs Number of bottles: 2

A n a | V s i s : 5 o 0 m ] N P p o | y - A k a | i i n y . c | ' s o 4 . T o s ' E c , p @

Eouioment blank lD @ Field blank lD @

Duplicaie 1D: Pfe-Duroe DO: Post ouroe DOi

Fe2'i Pre-purqe ORP: POSI OUrOe UKP:

NAPL depth: Volume of NAPLi Volume rcmoved: ml



Data

t votume = 27 x

Confluence Environmental, Inc
3303 El Camino Ave, Suite 300 #14a, sac€mento, cA ssa21, 916 760 7641

3 = AJ (Totat purge) 8oo/o= E3) |

Pu And Sam Sheet

Job#: 1350.15 samoler: J KernsdfrGD Client lvlontqomery & Associates

we tiu/c'//u Date oDo.eoia: /) nCT2z/3 Site: Rio Alqom Mininq, Lisbon, UT

Weather Conditions: brce< tl
'--_.-

Se moler sio naturg2-+:--- -

Welf diam: 1/4' , ,' 
""aOu' 

orn"r, ,*, Vr{>:S robtDffit2y', az
Purqe equiD:.Es-- dE;i> Bladder Peri- E_--
diso bailer teflon bailer oiher:

Watetra Positive Air Disp acement Ext. System

Tubing: oo: New Dedicated N-A

Purqe method: ,,s.5e;;voiib Micrc/Low-Flow Exl.action other:
pumo deoth/ int)kf--7C,, l Multiptiers:, -o.oo

{TD - DTW x tvtuttiplier = 1 volume 180% Recovery GD - DTW X 0.20 +!I44

Time Fqp sP caro Turbidlty
DO (,"o,r) O R P DTW Notes

/trt> la t\ J2c.r"4 ?tp 2 ..l, l 295. 9/,. t,,,

4AS /2 .9 J - : / 21tL/ 3 ?o 7 ) 1 l .q ,b9

/ / ,3e D h8./ 7o z ?->l 2.L) :1rt, /c3.t/L

r,t/,?' l. r{ ,(" tx>'%

Drd well dewater? vr=s ( rtrO ) Total vorume removed ts t 6ittl

Sample method: Disp Bailer Hydrasleevea Nelry l!ql!g2 EI!f94-
RccTz(, tS

Samole date: samDle time: / 7()C) o'f,w atsanole: 13.2l

samole lD: 7cl3t Lab: Enerqv Labs Numbef of bottlesi 2

Analvsis: 5oo mlNP poly - alkalin ity, c!, sO4. Tos, Ec, pH 250 mlHNo3 poly'neld filteEd Dissolved Meials

Eouiomenr blank lD 7.t o@ ?lh- b vL1)t1Field blank lD @,

Duolicate lD: Pre-purqe DO: Post purqe DO:

Fe2+'. Prc-purqe ORP: Post ourqe ORPi

NAPL deoth: Volume of NAPLi Volume removed: ml



Data Sh

lVo lume=_  X  _=_  (To ta lPu rge )

Contluence Environmental. Inc
3308 El Cmino Ave, Suite 300 Jl48. SacEmenlo, CA 95321 , 916-760-7641

80%=

Pu And Sa tn ata eet

Job#: 1350.15 ls"-pt.* .t x",n(6frFi lclient lvloniqomery 8 Assocrates

wett tD: l//,,:-// 73 | o"t 
"oo. 

.o 
", 

,t 2t:c:T 2i; t 1 Site: Rio Aloom Mininq. Lisbon. UT

Weather Conditions: ( <,<:; I Sampre r Sisaafr &----E--

wefl diam: 1/4' ,' z' s(Do' orn ,, Drwt m.tlL ror.rfrfr) 27<>5
Purge equip: Es - diam: Bladder Ped

disD bailer ieJlon bailer **, f'zl3D

Warerra Posiuve Ak Dlsplacement Exi. System

Tubinq: oD: New Dedicaied NA

Purqe method: 3-5 case Volume Nlicrotrow-Flow Extracl on orher: &

Pump depth/ intake: /21".7 luullipliers:, =0.04 2=0,6 3-037 a -q.99 t1!? !:t1l

(TD - DTWX lvlultiplier = 1 Volume 180% Recovery (TD - DTW x 0.20 + DTW

Time trqmp oH
SP Cond Turbldity

Purge

DO mcn
O R P DTW Notes

lud r2, t,ci t2sa 1+.t u ^ L r .J )

Drd welldewater? YES CNO, Totalvolume removed: - (qal/ L)

samole method: Disp Bailer<.--HvdrasleelD New Tubinq Ext. Port Other:
/2Dc7L", *

Samole date: Samole timei /'rOO DTW at samolei

samole lD: 7D / O Labi Enercv Labs Number of bottles: 2

Analvsis: 500 ml NP Dolv - Alkaliniiv, Cl, So4, TDs, Ec, pH 250 ml H No3 polv "field liltered _ DissoLved l',letals

Equioment blank lD @ Field blank lD @

Duplicaie lD: Post purqe DO:

F e 2 . Prc-purqe ORP: Post purqe ORPi

NAPL deoth: Volume of NAPL: Volume removed: ml



Purqinq And Samplinq Data Sheet

lVotume= 
-. X 

- = - 
(Totatpurge) 80ok=

Conf Iuence Environmental, lnc
3303 El Camino Ave. Suit€ 300 f1,!a, sacramenlo, cA s5421, 916 760-7641

u mpIn

Job#: 1350.15 sampler: I rern$-fiGD Client l\4ontgomery E AssociAtsg

welllD:,L/lu-//75 Oaie rDDo.Po,): i 7-t:Cf2t 13 Site: Rio Alqom Mininq, Lisbon, UT

weather Conditions: ( r,z: I

well diam: 1/4' 1' 2' 3r?)6' orher: D-rw: fi2.bL f or"t oft;4.,. /27.03
Purge equip Wateiia Positive Air Displacement Exi. Syslem

Tubing: oD: New Dedicaied NAdisobailer teflonbailer

Purqe method: g s ca'e vo umefv:cotow-Dv trrraclon orrer:
pu o aeot / nt *., ,lo 7 

-h"tun:n''ptie.s,

{TD - DTWX Nlult ipl ier = 1 Volume 180% Recovery (TD - DTWX 0.20 + DTW

Time
SP Co,A Turbidiiy

Purge

DO mc)
O R P DTW Notes

///? / 2 , ' 1.-l B()q &{/ 5?:n / ' 5 /D. ' h2 62,14

r  t 7 l /2.1
'7.-/

t37- / 63j s lo,/ ,/\a bzal

1.l /2 . to 7,7 t.3s1 tEv - / , q. / J4a t L6.l

tt)l l ? ,"t
-1, Lr tl5t> 61'1 ( r l o . l l 1o B).?,5

{3c, r 3 . l
-7.L0

I J( ;-l 6:3.5 t i e , 8 r9 ?;2.?E

r {55 r 1 . 9 L O tf5?r n3.{ ? b i lLr I '6).ts

I rfC- /.1 -\ ti/,-r Ai-" ,ra S- t . g lD l bz.ts

, ' f l /./.t -/. (,1 i397 EAc / ) tr'S- l()(l b ) . g :

I  r.{ 2 /,/. (, /397 83t3
-_!-

/ 3 , 9 ,1. "/ 9o t1>.t i

Did welldewater? YES Nd Totalvolu.re removed: t3 { tgal6

Samole method. Disp Bailer Hvdrasleeve f New TubiBb Ext. Pod OlhC!
laDc,( 2!-r!3

Samole date: Samole time: ,l4S DTW at sample: tsz, t'{

samole lD: 7(rt I Lab: Enercv Labs Number of bottles: 2

Analvsis: 5OO mlNP poly - AlkaLinily, Cl, SO4, TDS, EC, pH 250 m!HNO3 polv.field fillered - Dissolved l',4etals

Equioment blank lD @ Field blank lD @

Duolicate lD: Pre-puroe DO: Post purqe DO:

Fe2*i Pre-ourqe ORPi Post purqe ORP:

NAPL deoth: Voiume removedr ml



Purqinq And Samplinq Data Sheet

a roru^" = n7 x 3 = tt7 (Totat Purge; Bo./.= 9/, b (P

Conf luence Environmental, Inc
$04 g camino Ave, sllre 30o ,1143, sacamento, cA 95321, 916-760-7641

u n a

Job#: 1350.15 samDler: J Kernddfrv*Eh Clienti lvlontqomerv & Associates

Well tDt Mt^'--,//75 Date rooo"porzr: I 2<s <'f2-' 13 Site: Rio Alqom lMininq. Lisbon. UT

Weather Conditions: (.ia | \/.],i e'.v samptersiqnrtfiG-

Well diam: 1/4' 1' 2" 3'a?) 6' other Dlwt 6).23L lxt^tD.ffi-J ?a. b 5
Purge equip: Waterra Positive Air Displacemeni Exl. System

Tubinq: oDr New Dedicaied NAdisDbailer teflonbailer

Purge method: d--scasevo,re )v c,orow Fow E\racion orher:
pump depth/ inkGiT- lMuftipfier"r, =o.*

iTD - DTWX Multiolier = f Volume l80o/" Recoverv fiD - DTW X 0.20 + DTW

Tlme #rH o11 T,trgTurbldity
Purge

DO {mqrt
ORP DTW Notes

5 7 / 2 . 9 7.-/ /.;zt 3e, J / l f br' t8.Jd

12t7 | ?--q '1, 
L? /53? ,33 .:t' ./2,t 9.,

t.?17/2,t 7t" /57/ _L tJ7 /).n 9s b3.t3

Did well dewatef YEs /fro ) Totalvolume removed: 67 (66llrt

Sample method: Disp Bailer Hydrasleeve ( New Tubi0d Ext. Pod Other:

^ l)riCT2r r3
Samote oale: Samole time: l2)-cr otw at samote: 83,3 5

Samole lD: 7O3 Z Lab: Enerqv Labs Number of bottles: 2

Analvsis: 5oo mL NP polv - ALkalin ity, cl, so4, TDs, EC, pH 250 m HNo3 poly 'tield filte€d - oissolved [49!4s

EouiDment blank lD @. Field blank lD @

Duplicate lDi Pre-purqe DO: Post ouroe DO:

Fe2''. Pre-Duroe ORP: Post ourqe ORP:

NAPL deoth: Volume of NAPL: Volume removed: ml



Purqinq And Samplinq Data Sheet

1 Volume = X = (Total Purge) ajo/o=

Conf luence Environmental, Inc
3308 El Camino Ave, Suire 300 if143, Sac€frenlo, CA 95321, 916-760-7641

u n

Job#: 1350.15 sampter: .tt<ern66-ftiiEr Client Montqomerv & Associates

wel tD. l,{u1\-1F{ Dale roooceo,zr: ',t /41(72.la Site: Rio Alqom lvlininq. Lisbon. UT

Weather Conditions: / z: l'/ sampler siqnG-- - --:2

Dfw 63.Jc rot to.:=-nh':;g/.,/c
Purge equip: Es diami

diso bailer teflon bailer orher: AA
Walera Positive Air D splacement En. System

Tubinq: ODr New Dedicared NA

Purge method: r'5caseVolure M.cro/Low-l ow Ei'a\ioa athet: a?..,a5)
Pump depth/ intaket /4/ lMultipliers: ,.= o.oo

(TD - DTWX lvlultiplier = 1 Volume 180% Recoverv (TD - DTWX 0.20 + DTW

Tlme Ien p
oTl

SP Cond Turbidity
Purge

DO lfr.r'r
O R P DTW Notes

7J'; /  2 . f i2r ' / 2-z /7L

,,]l. ,-l ( 4,L<4 ',^ d,,.1 .ho 1- . 'kt c:,|c< .1 , .^t  / +.\ t: "rJ"-
(.in,r ))

r4detr Px f,r A C i cl"t f. h,"r,,:i i.\
U

Did well dewater? YEs 6o\ Totalvolume rcmoved: -* (qal/ L)

samDle method: Di"o eaile, 6r;J. New Tubinq Ext. Port other:
/"/.'a'7L"' t

SamDle date: Sample time: 7:S- DTW at samDle

Sample lD: 7t>/? Lab: Enerqv Labs Number of bottlesi 2

Analvsisr 500 mlNPoolv-Alkalnitv. cl, so4, ToS, Ec, pH 250 mlHNo3 polv'neld nlleled - Dissolved l,'letals

Eauipment blank lD @ Field blank lD @

Duolicate lDi Pre-purqe DO: Post ouroe DO:
Pre-Duroe ORP: Post ourqe ORP:

NAPL deoth: Volume of NAPL: Volume rcmoved: ml



Purqinq And Samolinq Data Sheet

1 Volume = _1 X _: = - (Totat Purge) AO%=

Conf luence Environmental, Inc
3303 El Camido Av6, Suire 300 s1 4a, sac€m€nlo, c'q 95321 , sl6_760_7641

urgrng tn

Job#: 1350 15 ls"rnpt"* .t Kerng6fi!66 l"'tot Vtolnntuo

wettto: /'rt / t/7H 1o",."--',, /rlL7-fu/ 3 | s;,re, R. Ns.n M,i,na. tts..r' u

weather conditions: f' ,'lal lsu pt , sign fr;:*--:-

wefldiam: i/4' r,r'Qu'an",, loru, ASS:::*.rp?1"r{ tSLzo
eurseeoui@g!
diso bailer teflon bailer

Wateira Positive A r Displacement Exi. Syslem

Tubing: oD: New Dedicated NA

Bladder

Puroe method: 3-5 cae vo urs-f:M dolLo*iiD ea'amior orre,:

Pumo deDth/ intake: /7/ |MultiDliers: -o.@

-TD - DTWX Multiplier = 1 volume 180% Recovery (TD - DTW x 0.20 + DIW

Time
Terno

DTI
SP Cond
hs a-"s,

Turbidity
DO (mon ORP DTW Notes

tn) /o.1" /L ' , .1/\L ?,/ 'i>.1 / ,5 4.9 /./7 b3,9
'/ba / / ,L / 2 , 7 J"f) L 2/ l ,1. / / L / ,

1a3.v

?:1fi //,t /7. ,7 3./tb 2r 4t ? > t 1 / b3.51J

t ' tL , ,7 i z 7 .<4,u /q 1." 3,t , t72_

t t , t / l , c /  2 . G 3/t(' /r> 7 5 /2-/ 2JJ.F

13tA t ) . 2 tl.u n tj|' /rt )- al 8),9)

itrolclcr C2< r l . i " ' 1.. t,..." rt\

Did welldewater? YES .{o Totatvotume removed. 9 iq"rtrLi)
/--\

Samole methoo: Diso Bailer Hvdrasleeve (New Tuoirg) Ext Port Q!!i!
/4t'G2t tI

Samole date: samole timer 81r' DTWatsamole .  &J .9

sample lD: 7f ',2 Lab: Enerqv Labs NLrmber of bottles: 2

Analvsisi 5oo mlNP polv - Alkalinitv. cl. so4, TDs, Ec, pH 299 mlHNo3 polv'neld frllered - Dissolved Metals

Eouioment blank lD @ Field blank lD @

Duplicate lD: Pre-purqe DO: Post purqe DO:

Fe2*l Pre-purqe ORP: Post purqe ORP:

NAPL deoth: Volume of NAPL: Volume removed: ml



Purqinq And Samolinq Data Sheet

l votune = /q x 3 =EL gotatpurge)

Conf luence Environmental, Inc
33oa Et cflino Ave. suile 300 +144, sacmenro, cA 95321, 916 760 7641

8o%= Qtn.tx-

!r

IN

Job#: 1350.15 lsampler: J xern{6fiFr) lclient It onrqomery & AssocEtes

well lDt /-//c//7M lDaterooo*0,.r: ly't>272",t3 | site: RioAlqom Mininq, Lisbon, UT

Weather Conditions: C 2," /
---------t>

Samoler Sion{tureA -'= -

well diam: 1/4' r' z" e(lDe' ou". orwt 83.3t rotK.ts/,t<.,
eurge equip(E5l?iir aauoer per

disobaile. teflon bailer othe(

Watena Positive An Displacemeni En. System

Tubinq: oD: New Dedicared NA

Purqe method: 6l case voii'e [4 croaowl- ow Enrac(on uner;
Pumo deoth/ intake'-:7{/ | tutultipti".'' , -o.*

fiD - DTWX ft4ultiplier = 1 Volume 180% Recoverv (TD - DTW X 0.20 + DTW

Time
Temo SP Cgqd Turbidity

Purge
Batd6t

DO (mq/)
ORP DTW Notes

t 3 7 N , E ,/z t la?r' J a / . /t;b f1?, cr uL, le  , -  .  . i . -

<)> L /1, b ?-ort. / ./() llt' '?r /:Q.c:

9t / /2, t1 / l |p )97L' qt. /  12- 3. 1 /  113 h7.t'1,

'4tlch exh . l  r l .  "

Did well dewater? YES 60) Total volume removed. I t2- 6ii[r

samole method: Disp Bailef Hvdrasleeve ffrrb-ihg Ext. Poft other
/4L a'/ 2.:/ 3

Samole date. samole time: V,//) DTWatsamole; tiz t)<o

samole lD: 7a>9,/ Lab: Enerov Labs Number of bottles: 2

An alvsis: 5oo ml N P polv - Arkalinilv, cl, so4, TDs, Ec, pH 250 ml H No I poly 'neld fillered - Dissolv9d Metals

Eouioment blank lD @ Field blank lD @

Duplicate lD: Pre-Duroe DO: Post ourqe DO:

Fe2''. Pre-ourqe ORP: Post oLrrae ORP:

NAPL deDth: Volume of NAPL: Volume femoved: ml



Samplinq Data Sh

lvolume= - X := 
- (TotalPurge) aO%=

Conf luence Envircnmental, Inc
3m3 El Cdino Ave, Suite 300 *148, SacEmento, CA 95821, 916-760-7641

ing And sampling Data eet

Job#: 1350.15 samoter: I t<ur#6iG) Client lMontoomerv & Associates

wer tDJllrn | 8 Date oDodmar />t1 Ad.2A\3 Site: Rio Alaom Minino. Lisbon. UT

WeatherConditions: n/r-a/. Sampfer Siqnature: -4- :->-

Wef f diam: 1/4" 1' 2' 3( 4')6' orhe( DTW. /" i  7)> : ,otato"of f i .  ? t )
Purge equip: ES - diam: Elad 'de! Peri

disD ba,ler Ieilon briler othet H> ,

Waieffa Positlve Air Dlsplacement Exl. System

Tubinq: oDr New Dedicaied NA

Purqe method: r-5 case Vo.uili [4:croLow-Fow exiacrior orrer: ($S)

Pump depth/ intake: Mul l iDl iers: i  =o.oa 2-0.16 s-0.37 4-0.6s

(TD- DTWX Multiolier= l Volume 180% Recoverv fiD- DTWX0.20 + DIW

Time }(np
OH

SP Cond Turbidity
Purge

DO h./r
ORP DTW Notes

t7q0 /Zto 7 7 /3/9 )t n.t 7l)\-

Drd welldewater? YES a-[o ) Totalvolume removed: =.-- (gal/ L)
v----.-.-"\

Samole method: Disp Bailer rlvd€slee\b NewTubinq EXt,Port Other
a?ra>4)orj

Sample datei samole !me: ,//_qL DTW at sample:

salY|pte t}t a?b/ Lab: Enerqv Labs Number of bottles: 2

Analvsis: 5OO ml NP poly - Alkaliniiy, cl, so4, TDs Ec pH 250 mr l-l!Q3!9lri!91! llrEE!

EauiDment blank lD @ Field blank lD @

Duplicate lD: Pre ouroe DO: Post purqe DO:

Fe2*i Pfe-ourqe ORP: PO$ Ouroe UKP:

NAPL deoth: Volume of NAPL: votume removeo: ml



Pu And Sam Data Sheet

Job$: 1350.15 samoter: ,l t<ern<GfrGD Client lvlontqomerv & Associates

weltDt L/dl / b Date ooo"eois: ,rrc! 2!1\B Site: Rio Alqom Mininq. Lisbon, UT

WeatherConditionsi / :,nc/v samotersiqna{tre'-4: 
---:=:=-

welldiam: i/4' r' z' s'fti>' oit'"t, D"nN. /€.73 
-roaffi'; 

hG 2o
eurge equin@g) Bradde, Pei

disp bailer t€ion bailer other:

Watefia Positive Alr Displacement Ext. System

Tubing: OD: New Dedicated NA

Purqe method: ] 5 case volume aM,-rc,Low-Fl;i F'. aclion olhe:

Pump depth/ intake: q/t lrifiiiiFii*r', ='.r. 5 j.@ 6-i.4r uadiu*xo.s3

(TD - DTWX Mult iol ier = 1 Volume 180% Recoverv (TD - DTW X 0.20' DTW

l  Votume= X - = (Totat purge) 9Aa =

Confluence Environmental. Inc
$oa Ei Camlno Ave, Suile 300 '143, sacmenlo, CA s5321 , 916 760_7€41

Time Fl,'p OH ":."#1Turbidity
Purge

:*r*$ R9T?€q
DO r."/ | ORP Notes

)3cLo 1.3 lDDc) jtc,t,: L/ka t. 'LL a t(^ 47 / t . t  I

r309 /3,9 -/,3 99t ),ttx,o 2.q 0. b.) / 9 /5,t,1

r3i> / 39 "71 949 1/ooa o.'/u l t ? ' l

rVr{ / 1/.L 7.1 g?7 )tz:n 4,,a, o / / /5-.',a I

t \ t G t q . 3 '1.-L gqr (-, c. l ,b / t . b /

t.t-l /,/.5 qqb Jnoa o.tt l t ' tq .6  |

t< 2.4 /4.D -/,2 q q b )raL, h . t l O.Lj4 r\ ti l

Did well dewater? YES (NO,2 Total volume femoved: fi../ (qa(i[>

samDle method: Disp Baile. Hydrasleeve r(illr-iillt Cxf.epA , ptlgf
Cttf4>r:\3

Samole date:
\:

sample time: /J) <- DTW at sample: l.t 211

samote to: 1,rQ/tlZ Lab: Enerqv Labs Number of bottles: 2

Analvsis: 5oo mlNP poty - Alkalinity, cl, so4, TDs, Ec, pH 250 mlHNo3 polv'reld liltercd _ Dissolved Melals

Eouioment blank lD @ Field blank lD @

Duplicate lD: Pre-ourqe DOI Post purqe DO:

Pre-ouroe ORP: Post Duroe ORP:

NAPL depth: Volume of NAPL: Volume removed: ml



Pu And Sa Data Sheetti

x  3  = 9 Q 9(IotalPurge)

Confluence Environmental, lnc
33Oa El Camino Av., Suite 3O0 #14€, SacEmento, CA 95421, 916-760-7641

7-r.80

nq Ano Damoln

Job#: 1350.15 lsampter: L xernffi[E) lOtient Monrqomerv & Assoc,ates

wettto:/- /r -//F 
loate,ooo,ea z,t ch-cll" \3 | site: nio nrqom Mrnrnq. Lrsbon. UT

WeatherConditions: t./t,"alz s^ oter si*ffiJZ, =:-z-

Well diam: 1/4' r' 2' 3( 4'./6, oih.', oTw: /S.73 routffi:'.J 4o.V)
Purge equip Waterra Posliive Air Displac€menl Ext. System

Tubing: OD: New Dedicated NAdisp bailer teflon bailer ,e!nerl
Purge method: 6+ c*" v.rD'" Micro/-ow-rtow L\tractron etf er:
Pump depth/ intake: I Multipliers: r = o on

(TD - DTWX Multiplier = 1 Volume 180% Recoverv {TD - DTWX 0.20 + DTV\,)

]-ime
Temo

on
SP Cond Turbidity

Purge
Rate6;i

DO rmc,I
ORP

DTW Notes

titcl t , i , t n7/ 3 .j3. ) l a )-tt n".gt
l3 t  . -7L /o7l 4e '3 . . ,/7()o
r lc\ I ,O 1.-L lo l  l q L L 0 s a 3 . \ ,i-l /7, cs

Did welldewater? VeS /f iO,) Totalvolume removedr ,/Ob 4 GiLr
sample method: Disp Bailer Hvdrasleeve dilT"O,D Ext. Port Otheri

(fSdt+Zdt 3
Sample date: Samole iime: /q( ) DTW at sample. /7 aX-

samole ID: 6983 Lab: Enefqv Labs Number of bottles: 2
Analysis: 5oo mL NP pory - A kal n ity c . so4, TDs, Ec, pH 250 m HNo3 poly 'lield filre€d - Dissolved lvelals

Equipment blank lD @ Field blank lD @

DuDlicate lD: Pre-purqe DO: Post purqe DO:

Fe2*1 Pre-ouroe ORP: Post ourqe ORP:

NAPL depthi Volume of NAPL: Volume removed: ml



Data Sheet

Client Montqomery & AssociatesJob#: 1350.15

Site: Rio Alqom lvlininq, Lisbon, UT

Conditions: -  /1^  ^
orw: 7i2/ rotatDeo$: %O,OL

Purge equip: ES - diam: Bladder Waterra Posi ve Air Displacement Exi Svstern

Tubinq: oD: New Ded caied NA

method: 3'5caseve!ql4l.:9!gt!19!--1489!9!--g!9!

Pump depth/ inlake!

gOYo Recovery (TD - DTWMQj- DTW X Mult iPl ier = 1Volqlq

tVolume= t23- X -=- (TotalPurge)

Conf luence Environmenial, Inc
3303 ErCamino Ave, Suhe 300 +144, Sacamenlo, cA 95821 916_760_7641

'l_ime T,Jnp SP co-!q Turbidity
Purge

Rate(@ ry#,i,"dDO r.oro
ORP DTW Notes

7zs t / , / L1(/ / ? >t ).\ /r/v
qtb , / / ,2 ,t/7t: 7t / (

q.17 7 . 3 5ro / i f 7tt /*n70

tu, I ,.1. ,

l Tzc 1 ) . o 7 . ) Ltj 7 7: 7 ,27 t71..\ ,].i

tTLs

i7,. q 5n7Z .13 , t i t L x . 1

lb. o
'/ )l I  Lt1.b|  7)5 1 ?  I ? . 1 5toa l c

l7+o 17.. -5cta l c l 5 , c 7.') ') l / . .1 .7

r ) /  l \ @, ot / o l .,ai|,1,

| /-\i) t ' 7 .A f L .5lorl ,i L.u' l tA,1 vo,+a
Did well dewater{ 

'ves 
) lo Totar volume €moved: t9/ l76jl) rt

Diso Bailer Hvdrasleeve
------------<:\\ t

(New T'rbrnq ) En. PoI Q$9!-
^,t e: -dc e\iDclz'r x

SamDle date:bdll?rt)

=<
s,mole t,me: l lza/ I  L 30

/
DTW at sample: Ja.1L1 / Va +e

sarnote tD: 6qL+ ./ 697{ Enerqv LabsLao:
/-\.

Numbef of bottled: 2 J

FiA ld  h l rnk  lD  6Equioment blank lD @

Duolicate lD: Pre-ourqe DO: Post purqe DO:

Fe2*l Pre-pufqe ORP: Post purqe ORP:

NAPL depth: Volume of NAPL: Volume removed: ml



Purging And Sampling Data Sheet

1 Volume = X = (Total Puroer 800/0-

Confl uence Envitonmental, Inc
$oa El cmino Ave, suit€ 3oo *143, sacdento, ca 95321 , 91 6 760 7641

Ing Ano tamp ng

Job#: 1350.15 sampler: I r"rn6fii) Client: I\rontaomery & AssoCiates

well lD: i.iLr120 Dateooo.uo,a: /3OC7Z>/Z Site: Rio Aloom lllinina, Lisbon. UT

WeatherConditions: /trr.'-,,, sampler 5icl|r6ffi;-----

Weff diam: i/4' 1 2' 3( a'A' C/.her orwt /ke,3Z Total OeDtft )-47 7()
Purge equip: ES - diam:
disp bailer teflon baller

Bladder Peri Walerra Positive Air Displacement Ext. System
,/'-R

oher: ( 14:i ) 
-lubinq 

OD: New Deorcated NA

Purge method: 3-s CaseVoune lvicro/-ow-row exr,a"Lion Otner: A)
Pump aep+tl inlake: /b'/ ll4ultipliers: i.= o.oa 2.=0.i6 3.-0.37 4.=0.05

(TD - DTWX N4ultiplier = 1 Volume l80o/o Recoverv {TD - DTWX 0 20 , DTW)

'llme I+rnp on
SP Cond
,.s16)

Turlcidity
Purge

DO mo,r
ORP

DTW Notes

rLl06 l ) . 2 1,1 t 7 D /4b I Y ,

Did welldewater? YES (tlo-.) Totalvolume removedi - (aal lL\

sample method: oisp eaiter d{V6E-ffi NewTubinq Ext. Port othef:
^ 1?tc-7)o/ a
5amote oalel sample time: /'/o O DTWatsamDle: -

samole lD: 7f//f Labi Enerqv Labs Numbef of bottles: 2

Analvsis: 5oo mlNP poly - Alkalinity, cl, so4. TDs, Ec, pH 250 mL HNo3 polv "neld illered Dissglved iretals

Equipment blank lD @ Field blank lD @

Duohcate lD: Pre-ouroe DO: Post purqe Do:

F e 2 . Pre-ouroe ORP: Post ourqe ORP:

NAPL deoth: Volume of NAPL: Volume removed: ml



Purging And Sampling Data Sheet

l  Volume= ._ X -= -. (TotalPurge) 8O%=

Confluence Environmental, lnc
3303 Et camino Ave, suite 3@ *1.E, sacramento, cA 95421, 916-760-7641

mpIn

J o b # : 1 3 5 0 . 1 5 samDler: I r"rn{fiG) Client Montaomerv & Associates

Well lD: lall'--J?c DateoDftpo,2): /3dc7V>l

Weather Conditions: btZfa v s a m o l e r s i o ; a t u * 6 - 1 - = - z

Wef f dram: 1/4' 1' 2' 3"( 4" )6' A$er:

curge equirtte ggql\ Bbdder Pen
dispbailer tellon bailer other:

Watefta Positive Air Displacement Ext. System

Tubinq: oD: New Dedicated NA

Purqe method: 3-5 c&e Vorume /tic o,a ow F;) LllEcl on olher:

Pump depth/  in take:  /  ( , ' /  f f i t " r " r ,=oo4 2=0. i6 3=0.s7 4 '=0.05 5=, .02 6=, .47 Fadusixu. ,6

(TD - DTWX lllultiplier = 1 Volume 180% Recovery (TD - DTWX 0.20 + DTn4

Time #TR pTl
SP Cond Turbidlty

Purge

l**,"j DO (.a/) ORP DTW Notes

/3.\ 7 7 lt7u / 2 3 <z / . t '2t7 /?4.1.

/4t3 I ),-z 7 7 81ta n9 3 '7.3 t 9 7 /)4-.) /

./?,,4 8./o 8 / t". I /Q/ /)/. 1./

/qq /2.8 fr/'/
-'/Q (" 7. L: /tt3 /2rr.)./

/42L /.i.t- 7.1,, ?;37 77 7,t /2.?' r21".1/

/,t ).< /4.2 7/o tt/t t 1 (o. G Dtt. ),t

1.J2ts> l t l .5 7(o '8]o , o . t /7J /2to7/

Did well dewater? YES aNO) Tora volJme rcmoved: /0 { /J'a(L ,

Samole method: Diso Bailer Hvd.asleeve zN"fifu Ext- Port Other:
^ ./3{< 72D/3
l'amote oate: samole time: t4 )t) otw atsample: /2L.) /

samDle lD: 7611(, Lab: Enerqv Labs Number of bottles: 2

Analvsis: 5oo mlNP poly - Alkalinity, Cl, SO4, TDS EC,pH 250 mlHNO3 poly'field frllered - Dissolved Meials

Eouioment blank lD @ Field blank lD @.

Duolicate lD: Pre-purqe DO: Post ouroe DOi

Fe2*a Pre-ouroe ORP: POSi OUtOe UKP:

NAPL deoth: Volume of NAPL: Volume removed: ml



Purqinq And Samplinq Data Sheet

, rotu^" = 17 ^ J = ?17 gotateurgel

Confluence Environmental. Inc
3303 El C.mino Ave, Suite 3o0 # 1 43, Sacramenro, CA 95421 , 91 6-760 7641

ajo/o= /5?L"4

tn a

Job#r '1350.15 samoler: I t<ern(6fiuib Client Montqomery & Associates

Well lD: Ni'-/fla Date poo.eor4: ,/,3C C72cf 1 Site: Rio Aloom lvlinino. Lisbon. LJT

WeatherConditions: h*P-t, s" pt rsiqnffiJZ :--
Well diam: i/a' t z' s'G)6' otru,, orw: /?4.J2 

- 
rottr;; 2,17.7a

Purge equip: Bladder Peri Watera Posltive Air Disptac€meri En. System

disp bailer teflon baler other: Tubing: oD. N€w Dedicated NA
Purge method: 666GGlh Mico/. ow.ctow Extracr:or ou-er:
Pump aeput intaki-lZbl/ | uutipri.", , = o.*

(TD - DTW X Multipligr = 1 Volume leOoZo Recovelv fiD - DTW X O 20 + DTVV)

Time pH
SP Cond

(ms,{i5)
Turbidity

Purge
Fate-Gr:

DO (hq/)
ORP

DTW Notes
/54 /w / 3 ) 7 / n 7br) b.3 a? /( rA /?t..3t

/<:77 / .3,o 7tn .l') /54 7 3 /\7 /)ba8

/ 2 . 8 7 ( . 7tG ,<4 -L ?]7 t ) / ?j,. j'6

Did well dewater? YES /{0-) TotalvolLme rernoved: 237 ftDtl

SamDle merhod: Drsp Bajler Hvdras eeve ,fl6tfi;il Ext. Pod other
/)OO72z/3,

Samole date: SamDle time: ,/i:\\- DTWat samole: ,/2A.38

Sample lD: 7b./7 Lab: Enercv Labs Number of bottlesi 2
Analvsis: 500 ml NP po y - Alkalinity, Cl, SO4, TDS, EC, pH 250 mlHNO3 poly'field fitercd Oissolved Metars

Equioment blank lD t@ Field blank lD @

ouolicate to: 7A/ I @ , // ./).\ Pre-Duroe DO: Post orfioe DO:

Fe2*: Pre-purqe ORPi Post purqe ORP:

NAPL deoth: Volume of NAPL: Volume removed: ml



ANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORT

Sample ID Client Sample ID Collect Date Receive Date Matrix Test

C13100454-001 7023 10/10/13 9:00 10/11/13 Aqueous Metals by ICP/ICPMS, Dissolved
Alkalinity
QA Calculations
Conductivity
E300.0 Anions
pH
Solids, Total Dissolved
Solids, Total Dissolved - Calculated

C13100454-002 7024 10/10/13 9:50 10/11/13 Aqueous Same As Above

C13100454-003 7016 10/10/13 10:10 10/11/13 Aqueous Same As Above

C13100454-004 7018 10/10/13 10:15 10/11/13 Aqueous Same As Above

C13100454-005 7017 10/10/13 11:05 10/11/13 Aqueous Same As Above

C13100454-006 7025 10/10/13 11:30 10/11/13 Aqueous Same As Above

C13100454-007 7027 10/10/13 12:05 10/11/13 Aqueous Same As Above

C13100454-008 7011 10/08/13 12:45 10/11/13 Aqueous Same As Above

C13100454-009 7012 10/08/13 13:20 10/11/13 Aqueous Same As Above

C13100454-010 7013 10/08/13 14:30 10/11/13 Aqueous Metals by ICP/ICPMS, Dissolved
Acidity, Total as CaCO3
Alkalinity
QA Calculations
Conductivity
E300.0 Anions
pH
Solids, Total Dissolved
Solids, Total Dissolved - Calculated

C13100454-011 7014 10/08/13 15:15 10/11/13 Aqueous Same As Above

C13100454-012 7015 10/08/13 15:35 10/11/13 Aqueous Same As Above

C13100454-013 7019 10/09/13 9:55 10/11/13 Aqueous Metals by ICP/ICPMS, Dissolved
Alkalinity
QA Calculations
Conductivity
E300.0 Anions
pH
Solids, Total Dissolved
Solids, Total Dissolved - Calculated

C13100454-014 7020 10/09/13 10:55 10/11/13 Aqueous Same As Above

C13100454-015 7021 10/09/13 11:10 10/11/13 Aqueous Same As Above

C13100454-016 7022 10/09/13 12:05 10/11/13 Aqueous Same As Above

Rio Algom Mining Corporation LLC

Project Name: Lisbon, UT Facility

Workorder No.: C13100454

Hwy 605 and 509

Grants, NM  87020

November 04, 2013

C3636 - GroundwaterQuote ID:

Energy Laboratories, Inc. Casper WY received the following 31 samples for Rio Algom Mining Corporation LLC on 10/11/2013 
for analysis.

Page 1 of 55



ANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORT

The results as reported relate only to the item(s) submitted for testing. The analyses presented in this report were 
performed at Energy Laboratories, Inc., 2393 Salt Creek Hwy., Casper, WY 82601, unless otherwise noted.  
Radiochemistry analyses were performed at Energy Laboratories, Inc., 2325 Kerzell Lane, Casper, WY 82601, 
unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory Analytical 
Report, the QA/QC Summary Report, or the Case Narrative. 

If you have any questions regarding these test results, please call.

Report Approved By:

C13100454-017 6981 10/08/13 12:40 10/11/13 Aqueous Same As Above

C13100454-018 6982 10/08/13 13:25 10/11/13 Aqueous Same As Above

C13100454-019 6983 10/08/13 14:05 10/11/13 Aqueous Same As Above

C13100454-020 6984 10/08/13 14:35 10/11/13 Aqueous Same As Above

C13100454-021 6985 10/08/13 14:45 10/11/13 Aqueous Same As Above

C13100454-022 6986 10/08/13 15:20 10/11/13 Aqueous Same As Above

C13100454-023 6987 10/08/13 15:50 10/11/13 Aqueous Same As Above

C13100454-024 6988 10/09/13 8:20 10/11/13 Aqueous Same As Above

C13100454-025 6989 10/09/13 9:20 10/11/13 Aqueous Same As Above

C13100454-026 6990 10/09/13 10:00 10/11/13 Aqueous Same As Above

C13100454-027 6991 10/09/13 10:30 10/11/13 Aqueous Same As Above

C13100454-028 6992 10/09/13 11:20 10/11/13 Aqueous Same As Above

C13100454-029 6993 10/09/13 12:05 10/11/13 Aqueous Same As Above

C13100454-030 6994 10/09/13 14:25 10/11/13 Aqueous Same As Above

C13100454-031 6995 10/09/13 15:00 10/11/13 Aqueous Same As Above

Page 2 of 55



REVISED/SUPPLEMENTAL REPORT
The attached analytical report has been revised from a previously submitted report due to the request by Leilani Bew on October 
30, 2013 for the reanalysis of Iron on samples -019 and -031.  The data presented here is from that recheck analysis.  The 
report has been revised and replaces any previously issued report in its entirety.

Rio Algom Mining Corporation LLC

Lisbon, UT Facility

C13100454

11/04/13

10/24/13

CLIENT:

Project:

Sample Delivery Group:

Revised Date:

Report Date:

CASE NARRATIVE
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100454-001

Client Sample ID: 7023

Collection Date: 10/10/13 09:00

Matrix: Aqueous

Report Date: 10/24/13

DateReceived: 10/11/13

Revised Date: 11/04/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/11/13 18:26 / jba5mg/LNDCarbonate as CO3 A2320 B

10/11/13 18:26 / jba5mg/L322Bicarbonate as HCO3 A2320 B

10/14/13 12:52 / sf1mg/L278Calcium E200.7

10/14/13 15:51 / wc1mg/L12Chloride E300.0

10/14/13 12:52 / sf1mg/L86Magnesium E200.7

10/14/13 12:52 / sf1mg/L4Potassium E200.7

10/14/13 12:52 / sf1mg/L18Sodium E200.7

D 10/14/13 15:51 / wc4mg/L798Sulfate E300.0

PHYSICAL PROPERTIES

10/11/13 14:43 / tmm1umhos/cm1700Conductivity @ 25 C A2510 B

H 10/11/13 14:43 / tmm0.01s.u.7.11pH A4500-H B

10/11/13 15:22 / alp10mg/L1470Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/15/13 17:37 / clm0.001mg/LNDArsenic E200.8

10/14/13 12:52 / sf0.03mg/LNDIron E200.7

10/14/13 12:52 / sf0.01mg/LNDMolybdenum E200.7

10/15/13 17:37 / clm0.001mg/L0.068Selenium E200.8

10/15/13 17:37 / clm0.0003mg/L0.0074Uranium E200.8

DATA QUALITY

10/18/13 12:01 / kbh%-0.809A/C Balance (± 5) A1030 E

10/18/13 12:01 / kbhmeq/L22.2Anions A1030 E

10/18/13 12:01 / kbhmeq/L21.9Cations A1030 E

10/18/13 12:01 / kbhmg/L1400Solids, Total Dissolved Calculated A1030 E

10/18/13 12:01 / kbh1.09TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.

Page 4 of 55



LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100454-002

Client Sample ID: 7024

Collection Date: 10/10/13 09:50

Matrix: Aqueous

Report Date: 10/24/13

DateReceived: 10/11/13

Revised Date: 11/04/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/11/13 18:42 / jba5mg/LNDCarbonate as CO3 A2320 B

10/11/13 18:42 / jba5mg/L332Bicarbonate as HCO3 A2320 B

10/14/13 13:03 / sf1mg/L278Calcium E200.7

10/14/13 16:46 / wc1mg/L12Chloride E300.0

10/14/13 13:03 / sf1mg/L86Magnesium E200.7

10/14/13 13:03 / sf1mg/L4Potassium E200.7

10/14/13 13:03 / sf1mg/L19Sodium E200.7

D 10/14/13 16:46 / wc4mg/L774Sulfate E300.0

PHYSICAL PROPERTIES

10/11/13 14:46 / tmm1umhos/cm1700Conductivity @ 25 C A2510 B

H 10/11/13 14:46 / tmm0.01s.u.7.11pH A4500-H B

10/11/13 15:22 / alp10mg/L1470Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/15/13 17:50 / clm0.001mg/LNDArsenic E200.8

10/14/13 13:03 / sf0.03mg/LNDIron E200.7

10/14/13 13:03 / sf0.01mg/LNDMolybdenum E200.7

10/15/13 17:50 / clm0.001mg/L0.067Selenium E200.8

10/15/13 17:50 / clm0.0003mg/L0.0132Uranium E200.8

DATA QUALITY

10/18/13 12:01 / kbh%0.00889A/C Balance (± 5) A1030 E

10/18/13 12:01 / kbhmeq/L21.9Anions A1030 E

10/18/13 12:01 / kbhmeq/L21.9Cations A1030 E

10/18/13 12:01 / kbhmg/L1300Solids, Total Dissolved Calculated A1030 E

10/18/13 12:01 / kbh1.10TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100454-003

Client Sample ID: 7016

Collection Date: 10/10/13 10:10

Matrix: Aqueous

Report Date: 10/24/13

DateReceived: 10/11/13

Revised Date: 11/04/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/11/13 18:50 / jba5mg/LNDCarbonate as CO3 A2320 B

10/11/13 18:50 / jba5mg/L362Bicarbonate as HCO3 A2320 B

10/14/13 13:06 / sf1mg/L81Calcium E200.7

10/12/13 08:13 / wc1mg/L10Chloride E300.0

10/14/13 13:06 / sf1mg/L59Magnesium E200.7

10/14/13 13:06 / sf1mg/L3Potassium E200.7

10/14/13 13:06 / sf1mg/L12Sodium E200.7

D 10/12/13 08:13 / wc2mg/L158Sulfate E300.0

PHYSICAL PROPERTIES

10/11/13 14:49 / tmm1umhos/cm809Conductivity @ 25 C A2510 B

H 10/11/13 14:49 / tmm0.01s.u.7.42pH A4500-H B

10/11/13 15:22 / alp10mg/L525Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/15/13 17:53 / clm0.001mg/LNDArsenic E200.8

10/14/13 13:06 / sf0.03mg/LNDIron E200.7

10/14/13 13:06 / sf0.01mg/LNDMolybdenum E200.7

10/15/13 17:53 / clm0.001mg/L0.008Selenium E200.8

10/15/13 17:53 / clm0.0003mg/L0.0028Uranium E200.8

DATA QUALITY

10/18/13 12:01 / kbh%-0.550A/C Balance (± 5) A1030 E

10/18/13 12:01 / kbhmeq/L9.55Anions A1030 E

10/18/13 12:01 / kbhmeq/L9.44Cations A1030 E

10/18/13 12:01 / kbhmg/L500Solids, Total Dissolved Calculated A1030 E

10/18/13 12:01 / kbh1.04TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100454-004

Client Sample ID: 7018

Collection Date: 10/10/13 10:15

Matrix: Aqueous

Report Date: 10/24/13

DateReceived: 10/11/13

Revised Date: 11/04/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/11/13 18:58 / jba5mg/LNDCarbonate as CO3 A2320 B

10/11/13 18:58 / jba5mg/L364Bicarbonate as HCO3 A2320 B

10/14/13 13:10 / sf1mg/L81Calcium E200.7

10/12/13 08:32 / wc1mg/L10Chloride E300.0

10/14/13 13:10 / sf1mg/L58Magnesium E200.7

10/14/13 13:10 / sf1mg/L3Potassium E200.7

10/14/13 13:10 / sf1mg/L11Sodium E200.7

D 10/12/13 08:32 / wc2mg/L153Sulfate E300.0

PHYSICAL PROPERTIES

10/11/13 14:52 / tmm1umhos/cm808Conductivity @ 25 C A2510 B

H 10/11/13 14:52 / tmm0.01s.u.7.43pH A4500-H B

10/11/13 15:22 / alp10mg/L507Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/15/13 17:56 / clm0.001mg/LNDArsenic E200.8

10/14/13 13:10 / sf0.03mg/LNDIron E200.7

10/14/13 13:10 / sf0.01mg/LNDMolybdenum E200.7

10/15/13 17:56 / clm0.001mg/L0.008Selenium E200.8

10/15/13 17:56 / clm0.0003mg/L0.0028Uranium E200.8

DATA QUALITY

10/18/13 12:02 / kbh%-0.470A/C Balance (± 5) A1030 E

10/18/13 12:02 / kbhmeq/L9.46Anions A1030 E

10/18/13 12:02 / kbhmeq/L9.37Cations A1030 E

10/18/13 12:02 / kbhmg/L500Solids, Total Dissolved Calculated A1030 E

10/18/13 12:02 / kbh1.02TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100454-005

Client Sample ID: 7017

Collection Date: 10/10/13 11:05

Matrix: Aqueous

Report Date: 10/24/13

DateReceived: 10/11/13

Revised Date: 11/04/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/11/13 19:29 / jba5mg/LNDCarbonate as CO3 A2320 B

10/11/13 19:29 / jba5mg/L363Bicarbonate as HCO3 A2320 B

10/14/13 13:28 / sf1mg/L81Calcium E200.7

10/12/13 09:27 / wc1mg/L11Chloride E300.0

10/14/13 13:28 / sf1mg/L59Magnesium E200.7

10/14/13 13:28 / sf1mg/L3Potassium E200.7

10/14/13 13:28 / sf1mg/L11Sodium E200.7

D 10/12/13 09:27 / wc2mg/L154Sulfate E300.0

PHYSICAL PROPERTIES

10/11/13 14:55 / tmm1umhos/cm808Conductivity @ 25 C A2510 B

H 10/11/13 14:55 / tmm0.01s.u.7.42pH A4500-H B

10/14/13 16:16 / tmm10mg/L517Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/15/13 18:00 / clm0.001mg/LNDArsenic E200.8

10/14/13 13:28 / sf0.03mg/L0.03Iron E200.7

10/14/13 13:28 / sf0.01mg/LNDMolybdenum E200.7

10/15/13 18:00 / clm0.001mg/L0.008Selenium E200.8

10/15/13 18:00 / clm0.0003mg/L0.0043Uranium E200.8

DATA QUALITY

10/18/13 12:02 / kbh%-0.149A/C Balance (± 5) A1030 E

10/18/13 12:02 / kbhmeq/L9.50Anions A1030 E

10/18/13 12:02 / kbhmeq/L9.48Cations A1030 E

10/18/13 12:02 / kbhmg/L500Solids, Total Dissolved Calculated A1030 E

10/18/13 12:02 / kbh1.03TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100454-006

Client Sample ID: 7025

Collection Date: 10/10/13 11:30

Matrix: Aqueous

Report Date: 10/24/13

DateReceived: 10/11/13

Revised Date: 11/04/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/11/13 19:45 / jba5mg/LNDCarbonate as CO3 A2320 B

10/11/13 19:45 / jba5mg/L229Bicarbonate as HCO3 A2320 B

10/14/13 13:32 / sf1mg/L86Calcium E200.7

10/12/13 10:22 / wc1mg/L47Chloride E300.0

10/14/13 13:32 / sf1mg/L29Magnesium E200.7

10/14/13 13:32 / sf1mg/L3Potassium E200.7

10/14/13 13:32 / sf1mg/L48Sodium E200.7

D 10/12/13 10:22 / wc2mg/L176Sulfate E300.0

PHYSICAL PROPERTIES

10/11/13 15:00 / tmm1umhos/cm831Conductivity @ 25 C A2510 B

H 10/11/13 15:00 / tmm0.01s.u.7.60pH A4500-H B

10/14/13 16:17 / tmm10mg/L540Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/15/13 18:03 / clm0.001mg/LNDArsenic E200.8

10/14/13 13:32 / sf0.03mg/LNDIron E200.7

10/14/13 13:32 / sf0.01mg/LNDMolybdenum E200.7

10/15/13 18:03 / clm0.001mg/L0.006Selenium E200.8

10/15/13 18:03 / clm0.0003mg/L0.0028Uranium E200.8

DATA QUALITY

10/18/13 12:02 / kbh%-0.152A/C Balance (± 5) A1030 E

10/18/13 12:02 / kbhmeq/L8.92Anions A1030 E

10/18/13 12:02 / kbhmeq/L8.89Cations A1030 E

10/18/13 12:02 / kbhmg/L510Solids, Total Dissolved Calculated A1030 E

10/18/13 12:02 / kbh1.05TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100454-007

Client Sample ID: 7027

Collection Date: 10/10/13 12:05

Matrix: Aqueous

Report Date: 10/24/13

DateReceived: 10/11/13

Revised Date: 11/04/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/11/13 20:01 / jba5mg/LNDCarbonate as CO3 A2320 B

10/11/13 20:01 / jba5mg/L228Bicarbonate as HCO3 A2320 B

10/14/13 13:36 / sf1mg/L84Calcium E200.7

10/12/13 10:41 / wc1mg/L47Chloride E300.0

10/14/13 13:36 / sf1mg/L29Magnesium E200.7

10/14/13 13:36 / sf1mg/L3Potassium E200.7

10/14/13 13:36 / sf1mg/L48Sodium E200.7

D 10/12/13 10:41 / wc2mg/L176Sulfate E300.0

PHYSICAL PROPERTIES

10/11/13 15:03 / tmm1umhos/cm829Conductivity @ 25 C A2510 B

H 10/11/13 15:03 / tmm0.01s.u.7.62pH A4500-H B

10/14/13 16:17 / tmm10mg/L552Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/15/13 18:19 / clm0.001mg/LNDArsenic E200.8

10/14/13 13:36 / sf0.03mg/LNDIron E200.7

10/14/13 13:36 / sf0.01mg/LNDMolybdenum E200.7

10/15/13 18:19 / clm0.001mg/L0.006Selenium E200.8

10/15/13 18:19 / clm0.0003mg/L0.0062Uranium E200.8

DATA QUALITY

10/18/13 12:02 / kbh%-0.645A/C Balance (± 5) A1030 E

10/18/13 12:02 / kbhmeq/L8.89Anions A1030 E

10/18/13 12:02 / kbhmeq/L8.78Cations A1030 E

10/18/13 12:02 / kbhmg/L510Solids, Total Dissolved Calculated A1030 E

10/18/13 12:02 / kbh1.08TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100454-008

Client Sample ID: 7011

Collection Date: 10/08/13 12:45

Matrix: Aqueous

Report Date: 10/24/13

DateReceived: 10/11/13

Revised Date: 11/04/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/11/13 20:09 / jba5mg/LNDCarbonate as CO3 A2320 B

10/11/13 20:09 / jba5mg/L344Bicarbonate as HCO3 A2320 B

10/14/13 13:39 / sf1mg/L301Calcium E200.7

10/12/13 10:59 / wc1mg/L36Chloride E300.0

10/14/13 13:39 / sf1mg/L102Magnesium E200.7

10/14/13 13:39 / sf1mg/L2Potassium E200.7

10/14/13 13:39 / sf1mg/L45Sodium E200.7

D 10/12/13 10:59 / wc4mg/L925Sulfate E300.0

PHYSICAL PROPERTIES

10/11/13 15:06 / tmm1umhos/cm1970Conductivity @ 25 C A2510 B

H 10/11/13 15:06 / tmm0.01s.u.7.24pH A4500-H B

10/14/13 16:17 / tmm20mg/L1700Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/15/13 18:22 / clm0.001mg/L0.002Arsenic E200.8

10/14/13 13:39 / sf0.03mg/LNDIron E200.7

10/14/13 13:39 / sf0.01mg/LNDMolybdenum E200.7

10/15/13 18:22 / clm0.001mg/L0.007Selenium E200.8

10/15/13 18:22 / clm0.0003mg/L0.0170Uranium E200.8

DATA QUALITY

10/18/13 12:02 / kbh%-0.991A/C Balance (± 5) A1030 E

10/18/13 12:02 / kbhmeq/L25.9Anions A1030 E

10/18/13 12:02 / kbhmeq/L25.4Cations A1030 E

10/18/13 12:02 / kbhmg/L1600Solids, Total Dissolved Calculated A1030 E

10/18/13 12:02 / kbh1.08TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.

Page 11 of 55



LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100454-009

Client Sample ID: 7012

Collection Date: 10/08/13 13:20

Matrix: Aqueous

Report Date: 10/24/13

DateReceived: 10/11/13

Revised Date: 11/04/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/11/13 20:17 / jba5mg/LNDCarbonate as CO3 A2320 B

10/11/13 20:17 / jba5mg/L335Bicarbonate as HCO3 A2320 B

10/14/13 13:43 / sf1mg/L300Calcium E200.7

10/12/13 11:18 / wc1mg/L36Chloride E300.0

10/14/13 13:43 / sf1mg/L101Magnesium E200.7

10/14/13 13:43 / sf1mg/L2Potassium E200.7

10/14/13 13:43 / sf1mg/L44Sodium E200.7

D 10/12/13 11:18 / wc4mg/L922Sulfate E300.0

PHYSICAL PROPERTIES

10/11/13 15:09 / tmm1umhos/cm1970Conductivity @ 25 C A2510 B

H 10/11/13 15:09 / tmm0.01s.u.7.23pH A4500-H B

10/14/13 16:18 / tmm20mg/L1670Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/15/13 18:26 / clm0.001mg/L0.002Arsenic E200.8

10/14/13 13:43 / sf0.03mg/LNDIron E200.7

10/14/13 13:43 / sf0.01mg/L0.02Molybdenum E200.7

10/15/13 18:26 / clm0.001mg/L0.007Selenium E200.8

10/15/13 18:26 / clm0.0003mg/L0.0170Uranium E200.8

DATA QUALITY

10/18/13 12:02 / kbh%-1.01A/C Balance (± 5) A1030 E

10/18/13 12:02 / kbhmeq/L25.7Anions A1030 E

10/18/13 12:02 / kbhmeq/L25.2Cations A1030 E

10/18/13 12:02 / kbhmg/L1600Solids, Total Dissolved Calculated A1030 E

10/18/13 12:02 / kbh1.06TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100454-010

Client Sample ID: 7013

Collection Date: 10/08/13 14:30

Matrix: Aqueous

Report Date: 10/24/13

DateReceived: 10/11/13

Revised Date: 11/04/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/14/13 07:56 / jba5mg/L151Acidity, Total as CaCO3 A2310 B

10/11/13 20:22 / jba5mg/LNDCarbonate as CO3 A2320 B

10/11/13 20:22 / jba5mg/LNDBicarbonate as HCO3 A2320 B

10/21/13 16:00 / sf1mg/L266Calcium E200.7

10/21/13 23:21 / wc1mg/L19Chloride E300.0

10/21/13 16:00 / sf1mg/L125Magnesium E200.7

10/21/13 16:00 / sf1mg/L8Potassium E200.7

10/21/13 16:00 / sf1mg/L37Sodium E200.7

D 10/21/13 23:21 / wc4mg/L1330Sulfate E300.0

PHYSICAL PROPERTIES

10/11/13 15:12 / tmm1umhos/cm2060Conductivity @ 25 C A2510 B

H 10/11/13 15:12 / tmm0.01s.u.4.62pH A4500-H B

10/14/13 16:18 / tmm20mg/L1900Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/15/13 18:29 / clm0.001mg/L0.004Arsenic E200.8

10/14/13 13:47 / sf0.03mg/L0.12Iron E200.7

10/14/13 13:47 / sf0.01mg/LNDMolybdenum E200.7

10/15/13 18:29 / clm0.001mg/L0.005Selenium E200.8

10/15/13 18:29 / clm0.0003mg/L0.0016Uranium E200.8

DATA QUALITY

10/24/13 07:40 / kbh%0.139A/C Balance (± 5) A1030 E

10/24/13 07:40 / kbhmeq/L28.3Anions A1030 E

10/24/13 07:40 / kbhmeq/L28.4Cations A1030 E

10/24/13 07:40 / kbhmg/L1800Solids, Total Dissolved Calculated A1030 E

10/24/13 07:40 / kbh1.05TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100454-011

Client Sample ID: 7014

Collection Date: 10/08/13 15:15

Matrix: Aqueous

Report Date: 10/24/13

DateReceived: 10/11/13

Revised Date: 11/04/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/14/13 08:04 / jba5mg/L157Acidity, Total as CaCO3 A2310 B

10/11/13 20:26 / jba5mg/LNDCarbonate as CO3 A2320 B

10/11/13 20:26 / jba5mg/LNDBicarbonate as HCO3 A2320 B

10/14/13 13:57 / sf1mg/L269Calcium E200.7

10/12/13 11:54 / wc1mg/L19Chloride E300.0

10/14/13 13:57 / sf1mg/L126Magnesium E200.7

10/14/13 13:57 / sf1mg/L8Potassium E200.7

10/14/13 13:57 / sf1mg/L37Sodium E200.7

D 10/12/13 11:54 / wc4mg/L1340Sulfate E300.0

PHYSICAL PROPERTIES

10/11/13 15:15 / tmm1umhos/cm2060Conductivity @ 25 C A2510 B

H 10/11/13 15:15 / tmm0.01s.u.4.61pH A4500-H B

10/14/13 16:18 / tmm20mg/L1950Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/15/13 18:32 / clm0.001mg/L0.003Arsenic E200.8

10/14/13 13:57 / sf0.03mg/L0.34Iron E200.7

10/14/13 13:57 / sf0.01mg/LNDMolybdenum E200.7

10/15/13 18:32 / clm0.001mg/L0.005Selenium E200.8

10/15/13 18:32 / clm0.0003mg/L0.0017Uranium E200.8

DATA QUALITY

10/18/13 12:02 / kbh%0.445A/C Balance (± 5) A1030 E

10/18/13 12:02 / kbhmeq/L28.5Anions A1030 E

10/18/13 12:02 / kbhmeq/L28.8Cations A1030 E

10/18/13 12:02 / kbhmg/L1800Solids, Total Dissolved Calculated A1030 E

10/18/13 12:02 / kbh1.08TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100454-012

Client Sample ID: 7015

Collection Date: 10/08/13 15:35

Matrix: Aqueous

Report Date: 10/24/13

DateReceived: 10/11/13

Revised Date: 11/04/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/14/13 08:11 / jba5mg/L136Acidity, Total as CaCO3 A2310 B

10/11/13 20:30 / jba5mg/LNDCarbonate as CO3 A2320 B

10/11/13 20:30 / jba5mg/LNDBicarbonate as HCO3 A2320 B

10/14/13 14:16 / sf1mg/L265Calcium E200.7

10/12/13 12:13 / wc1mg/L19Chloride E300.0

10/14/13 14:16 / sf1mg/L125Magnesium E200.7

10/14/13 14:16 / sf1mg/L8Potassium E200.7

10/14/13 14:16 / sf1mg/L37Sodium E200.7

D 10/12/13 12:13 / wc4mg/L1300Sulfate E300.0

PHYSICAL PROPERTIES

10/11/13 15:18 / tmm1umhos/cm2040Conductivity @ 25 C A2510 B

H 10/11/13 15:18 / tmm0.01s.u.4.49pH A4500-H B

10/14/13 16:19 / tmm20mg/L1910Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/15/13 18:45 / clm0.001mg/L0.005Arsenic E200.8

10/14/13 14:16 / sf0.03mg/L0.07Iron E200.7

10/14/13 14:16 / sf0.01mg/LNDMolybdenum E200.7

10/15/13 18:45 / clm0.001mg/L0.005Selenium E200.8

10/15/13 18:45 / clm0.0003mg/L0.0015Uranium E200.8

DATA QUALITY

10/18/13 12:02 / kbh%0.716A/C Balance (± 5) A1030 E

10/18/13 12:02 / kbhmeq/L27.6Anions A1030 E

10/18/13 12:02 / kbhmeq/L28.0Cations A1030 E

10/18/13 12:02 / kbhmg/L1800Solids, Total Dissolved Calculated A1030 E

10/18/13 12:02 / kbh1.09TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100454-013

Client Sample ID: 7019

Collection Date: 10/09/13 09:55

Matrix: Aqueous

Report Date: 10/24/13

DateReceived: 10/11/13

Revised Date: 11/04/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/11/13 20:48 / jba5mg/L151Carbonate as CO3 A2320 B

10/11/13 20:48 / jba5mg/L3760Bicarbonate as HCO3 A2320 B

10/21/13 16:04 / sf1mg/L40Calcium E200.7

D 10/21/13 23:40 / wc20mg/L1030Chloride E300.0

10/21/13 16:04 / sf1mg/L61Magnesium E200.7

10/21/13 16:04 / sf1mg/L8Potassium E200.7

D 10/21/13 16:04 / sf4mg/L4700Sodium E200.7

D 10/21/13 23:40 / wc80mg/L4910Sulfate E300.0

PHYSICAL PROPERTIES

10/11/13 15:21 / tmm1umhos/cm14900Conductivity @ 25 C A2510 B

H 10/11/13 15:21 / tmm0.01s.u.8.52pH A4500-H B

10/14/13 16:19 / tmm100mg/L11900Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/15/13 19:01 / clm0.001mg/L0.153Arsenic E200.8

D 10/14/13 14:19 / sf0.04mg/L0.51Iron E200.7

D 10/14/13 14:19 / sf0.06mg/L20.7Molybdenum E200.7

D 10/15/13 19:01 / clm0.003mg/L0.093Selenium E200.8

D 10/14/13 14:19 / sf6mg/L122Uranium E200.7

DATA QUALITY

10/24/13 07:40 / kbh%3.38A/C Balance (± 5) A1030 E

10/24/13 07:40 / kbhmeq/L198Anions A1030 E

10/24/13 07:40 / kbhmeq/L212Cations A1030 E

10/24/13 07:40 / kbhmg/L13000Solids, Total Dissolved Calculated A1030 E

10/24/13 07:40 / kbh0.940TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100454-014

Client Sample ID: 7020

Collection Date: 10/09/13 10:55

Matrix: Aqueous

Report Date: 10/24/13

DateReceived: 10/11/13

Revised Date: 11/04/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/14/13 10:10 / jba5mg/L150Carbonate as CO3 A2320 B

10/14/13 10:10 / jba5mg/L3960Bicarbonate as HCO3 A2320 B

10/14/13 14:23 / sf1mg/L46Calcium E200.7

D 10/12/13 12:50 / wc20mg/L1190Chloride E300.0

10/14/13 14:23 / sf1mg/L66Magnesium E200.7

10/14/13 14:23 / sf1mg/L9Potassium E200.7

D 10/14/13 14:23 / sf4mg/L5000Sodium E200.7

D 10/12/13 12:50 / wc80mg/L5750Sulfate E300.0

PHYSICAL PROPERTIES

10/11/13 15:24 / tmm1umhos/cm17600Conductivity @ 25 C A2510 B

H 10/11/13 15:24 / tmm0.01s.u.8.41pH A4500-H B

10/14/13 16:19 / tmm100mg/L14600Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/15/13 19:04 / clm0.001mg/L0.160Arsenic E200.8

D 10/14/13 14:23 / sf0.04mg/L0.47Iron E200.7

D 10/14/13 14:23 / sf0.06mg/L20.8Molybdenum E200.7

D 10/15/13 19:04 / clm0.003mg/L0.117Selenium E200.8

D 10/14/13 14:23 / sf6mg/L123Uranium E200.7

DATA QUALITY

10/18/13 12:03 / kbh%0.542A/C Balance (± 5) A1030 E

10/18/13 12:03 / kbhmeq/L223Anions A1030 E

10/18/13 12:03 / kbhmeq/L226Cations A1030 E

10/18/13 12:03 / kbhmg/L14000Solids, Total Dissolved Calculated A1030 E

10/18/13 12:03 / kbh1.03TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100454-015

Client Sample ID: 7021

Collection Date: 10/09/13 11:10

Matrix: Aqueous

Report Date: 10/24/13

DateReceived: 10/11/13

Revised Date: 11/04/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/11/13 21:15 / jba5mg/LNDCarbonate as CO3 A2320 B

10/11/13 21:15 / jba5mg/L428Bicarbonate as HCO3 A2320 B

10/14/13 14:27 / sf1mg/L30Calcium E200.7

10/12/13 13:45 / wc1mg/L41Chloride E300.0

10/14/13 14:27 / sf1mg/L11Magnesium E200.7

10/14/13 14:27 / sf1mg/L4Potassium E200.7

10/14/13 14:27 / sf1mg/L183Sodium E200.7

D 10/12/13 13:45 / wc2mg/L80Sulfate E300.0

PHYSICAL PROPERTIES

10/11/13 15:52 / tmm5umhos/cm906Conductivity @ 25 C A2510 B

H 10/11/13 15:52 / tmm0.01s.u.8.03pH A4500-H B

10/14/13 16:19 / tmm10mg/L563Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/15/13 19:07 / clm0.001mg/L0.004Arsenic E200.8

10/14/13 14:27 / sf0.03mg/L0.48Iron E200.7

10/14/13 14:27 / sf0.01mg/L0.02Molybdenum E200.7

10/15/13 19:07 / clm0.001mg/LNDSelenium E200.8

10/15/13 19:07 / clm0.0003mg/L0.0198Uranium E200.8

DATA QUALITY

10/18/13 12:03 / kbh%2.52A/C Balance (± 5) A1030 E

10/18/13 12:03 / kbhmeq/L9.94Anions A1030 E

10/18/13 12:03 / kbhmeq/L10.5Cations A1030 E

10/18/13 12:03 / kbhmg/L560Solids, Total Dissolved Calculated A1030 E

10/18/13 12:03 / kbh1.00TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100454-016

Client Sample ID: 7022

Collection Date: 10/09/13 12:05

Matrix: Aqueous

Report Date: 10/24/13

DateReceived: 10/11/13

Revised Date: 11/04/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/11/13 21:31 / jba5mg/LNDCarbonate as CO3 A2320 B

10/11/13 21:31 / jba5mg/L402Bicarbonate as HCO3 A2320 B

10/14/13 14:31 / sf1mg/L20Calcium E200.7

10/12/13 14:41 / wc1mg/L38Chloride E300.0

10/14/13 14:31 / sf1mg/L8Magnesium E200.7

10/14/13 14:31 / sf1mg/L4Potassium E200.7

10/14/13 14:31 / sf1mg/L173Sodium E200.7

D 10/12/13 14:41 / wc2mg/L64Sulfate E300.0

PHYSICAL PROPERTIES

10/11/13 15:55 / tmm5umhos/cm841Conductivity @ 25 C A2510 B

H 10/11/13 15:55 / tmm0.01s.u.8.10pH A4500-H B

10/14/13 16:20 / tmm10mg/L504Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/15/13 19:10 / clm0.001mg/L0.003Arsenic E200.8

10/14/13 14:31 / sf0.03mg/L0.36Iron E200.7

10/14/13 14:31 / sf0.01mg/L0.01Molybdenum E200.7

10/15/13 19:10 / clm0.001mg/LNDSelenium E200.8

10/15/13 19:10 / clm0.0003mg/L0.0241Uranium E200.8

DATA QUALITY

10/18/13 12:03 / kbh%0.455A/C Balance (± 5) A1030 E

10/18/13 12:03 / kbhmeq/L9.18Anions A1030 E

10/18/13 12:03 / kbhmeq/L9.26Cations A1030 E

10/18/13 12:03 / kbhmg/L510Solids, Total Dissolved Calculated A1030 E

10/18/13 12:03 / kbh0.990TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100454-017

Client Sample ID: 6981

Collection Date: 10/08/13 12:40

Matrix: Aqueous

Report Date: 10/24/13

DateReceived: 10/11/13

Revised Date: 11/04/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/11/13 21:39 / jba5mg/LNDCarbonate as CO3 A2320 B

10/11/13 21:39 / jba5mg/L247Bicarbonate as HCO3 A2320 B

10/14/13 14:34 / sf1mg/L110Calcium E200.7

10/12/13 14:59 / wc1mg/L23Chloride E300.0

10/14/13 14:34 / sf1mg/L41Magnesium E200.7

10/14/13 14:34 / sf1mg/L4Potassium E200.7

10/14/13 14:34 / sf1mg/L26Sodium E200.7

D 10/12/13 14:59 / wc2mg/L258Sulfate E300.0

PHYSICAL PROPERTIES

10/11/13 15:58 / tmm5umhos/cm892Conductivity @ 25 C A2510 B

H 10/11/13 15:58 / tmm0.01s.u.7.37pH A4500-H B

10/14/13 16:20 / tmm10mg/L614Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/15/13 19:14 / clm0.001mg/L0.008Arsenic E200.8

10/14/13 14:34 / sf0.03mg/L0.48Iron E200.7

10/14/13 14:34 / sf0.01mg/L0.04Molybdenum E200.7

10/15/13 19:14 / clm0.001mg/LNDSelenium E200.8

10/15/13 19:14 / clm0.0003mg/L0.0043Uranium E200.8

DATA QUALITY

10/18/13 12:03 / kbh%-0.0602A/C Balance (± 5) A1030 E

10/18/13 12:03 / kbhmeq/L10.1Anions A1030 E

10/18/13 12:03 / kbhmeq/L10.1Cations A1030 E

10/18/13 12:03 / kbhmg/L580Solids, Total Dissolved Calculated A1030 E

10/18/13 12:03 / kbh1.05TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100454-018

Client Sample ID: 6982

Collection Date: 10/08/13 13:25

Matrix: Aqueous

Report Date: 10/24/13

DateReceived: 10/11/13

Revised Date: 11/04/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/11/13 21:47 / jba5mg/LNDCarbonate as CO3 A2320 B

10/11/13 21:47 / jba5mg/L235Bicarbonate as HCO3 A2320 B

10/14/13 14:38 / sf1mg/L109Calcium E200.7

10/12/13 15:18 / wc1mg/L24Chloride E300.0

10/14/13 14:38 / sf1mg/L41Magnesium E200.7

10/14/13 14:38 / sf1mg/L3Potassium E200.7

10/14/13 14:38 / sf1mg/L26Sodium E200.7

D 10/12/13 15:18 / wc2mg/L267Sulfate E300.0

PHYSICAL PROPERTIES

10/11/13 16:01 / tmm5umhos/cm897Conductivity @ 25 C A2510 B

H 10/11/13 16:01 / tmm0.01s.u.7.30pH A4500-H B

10/14/13 16:20 / tmm10mg/L628Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/15/13 19:17 / clm0.001mg/L0.007Arsenic E200.8

10/14/13 14:38 / sf0.03mg/L0.34Iron E200.7

10/14/13 14:38 / sf0.01mg/L0.03Molybdenum E200.7

10/15/13 19:17 / clm0.001mg/LNDSelenium E200.8

10/15/13 19:17 / clm0.0003mg/L0.0045Uranium E200.8

DATA QUALITY

10/18/13 12:03 / kbh%-0.442A/C Balance (± 5) A1030 E

10/18/13 12:03 / kbhmeq/L10.1Anions A1030 E

10/18/13 12:03 / kbhmeq/L10.0Cations A1030 E

10/18/13 12:03 / kbhmg/L590Solids, Total Dissolved Calculated A1030 E

10/18/13 12:03 / kbh1.07TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100454-019

Client Sample ID: 6983

Collection Date: 10/08/13 14:05

Matrix: Aqueous

Report Date: 10/24/13

DateReceived: 10/11/13

Revised Date: 11/04/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/11/13 21:55 / jba5mg/LNDCarbonate as CO3 A2320 B

10/11/13 21:55 / jba5mg/L247Bicarbonate as HCO3 A2320 B

10/14/13 14:42 / sf1mg/L120Calcium E200.7

10/12/13 15:36 / wc1mg/L26Chloride E300.0

10/14/13 14:42 / sf1mg/L45Magnesium E200.7

10/14/13 14:42 / sf1mg/L4Potassium E200.7

10/14/13 14:42 / sf1mg/L33Sodium E200.7

D 10/12/13 15:36 / wc2mg/L306Sulfate E300.0

PHYSICAL PROPERTIES

10/11/13 16:04 / tmm5umhos/cm988Conductivity @ 25 C A2510 B

H 10/11/13 16:04 / tmm0.01s.u.7.24pH A4500-H B

10/14/13 16:20 / tmm10mg/L703Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/15/13 19:20 / clm0.001mg/L0.002Arsenic E200.8

10/31/13 16:48 / sf0.03mg/L0.05Iron E200.7

10/14/13 14:42 / sf0.01mg/L0.03Molybdenum E200.7

10/15/13 19:20 / clm0.001mg/L0.002Selenium E200.8

10/15/13 19:20 / clm0.0003mg/L0.0125Uranium E200.8

DATA QUALITY

10/18/13 12:03 / kbh%-0.00368A/C Balance (± 5) A1030 E

10/18/13 12:03 / kbhmeq/L11.2Anions A1030 E

10/18/13 12:03 / kbhmeq/L11.2Cations A1030 E

10/18/13 12:03 / kbhmg/L660Solids, Total Dissolved Calculated A1030 E

10/18/13 12:03 / kbh1.07TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100454-020

Client Sample ID: 6984

Collection Date: 10/08/13 14:35

Matrix: Aqueous

Report Date: 10/24/13

DateReceived: 10/11/13

Revised Date: 11/04/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/11/13 22:02 / jba5mg/LNDCarbonate as CO3 A2320 B

10/11/13 22:02 / jba5mg/L125Bicarbonate as HCO3 A2320 B

10/14/13 15:34 / sf1mg/L118Calcium E200.7

10/12/13 15:54 / wc1mg/L19Chloride E300.0

10/14/13 15:34 / sf1mg/L52Magnesium E200.7

10/14/13 15:34 / sf1mg/L6Potassium E200.7

10/14/13 15:34 / sf1mg/L33Sodium E200.7

D 10/12/13 15:54 / wc4mg/L428Sulfate E300.0

PHYSICAL PROPERTIES

10/11/13 16:07 / tmm1umhos/cm1010Conductivity @ 25 C A2510 B

H 10/11/13 16:07 / tmm0.01s.u.6.45pH A4500-H B

10/14/13 16:20 / tmm10mg/L763Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/15/13 19:23 / clm0.001mg/L0.002Arsenic E200.8

10/14/13 15:34 / sf0.03mg/L0.08Iron E200.7

10/14/13 15:34 / sf0.01mg/LNDMolybdenum E200.7

10/15/13 19:23 / clm0.001mg/LNDSelenium E200.8

10/15/13 19:23 / clm0.0003mg/L0.0005Uranium E200.8

DATA QUALITY

10/18/13 12:03 / kbh%1.19A/C Balance (± 5) A1030 E

10/18/13 12:03 / kbhmeq/L11.5Anions A1030 E

10/18/13 12:03 / kbhmeq/L11.8Cations A1030 E

10/18/13 12:03 / kbhmg/L720Solids, Total Dissolved Calculated A1030 E

10/18/13 12:03 / kbh1.06TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100454-021

Client Sample ID: 6985

Collection Date: 10/08/13 14:45

Matrix: Aqueous

Report Date: 10/24/13

DateReceived: 10/11/13

Revised Date: 11/04/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/11/13 22:09 / jba5mg/LNDCarbonate as CO3 A2320 B

10/11/13 22:09 / jba5mg/L124Bicarbonate as HCO3 A2320 B

10/14/13 15:37 / sf1mg/L118Calcium E200.7

10/12/13 16:13 / wc1mg/L18Chloride E300.0

10/14/13 15:37 / sf1mg/L52Magnesium E200.7

10/14/13 15:37 / sf1mg/L6Potassium E200.7

10/14/13 15:37 / sf1mg/L33Sodium E200.7

D 10/12/13 16:13 / wc4mg/L410Sulfate E300.0

PHYSICAL PROPERTIES

10/11/13 16:10 / tmm1umhos/cm1020Conductivity @ 25 C A2510 B

H 10/11/13 16:10 / tmm0.01s.u.6.46pH A4500-H B

10/14/13 16:21 / tmm10mg/L774Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/15/13 19:26 / clm0.001mg/L0.002Arsenic E200.8

10/14/13 15:37 / sf0.03mg/L0.08Iron E200.7

10/14/13 15:37 / sf0.01mg/LNDMolybdenum E200.7

10/15/13 19:26 / clm0.001mg/L0.001Selenium E200.8

10/15/13 19:26 / clm0.0003mg/L0.0005Uranium E200.8

DATA QUALITY

10/18/13 12:03 / kbh%3.02A/C Balance (± 5) A1030 E

10/18/13 12:03 / kbhmeq/L11.1Anions A1030 E

10/18/13 12:03 / kbhmeq/L11.8Cations A1030 E

10/18/13 12:03 / kbhmg/L700Solids, Total Dissolved Calculated A1030 E

10/18/13 12:03 / kbh1.11TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100454-022

Client Sample ID: 6986

Collection Date: 10/08/13 15:20

Matrix: Aqueous

Report Date: 10/24/13

DateReceived: 10/11/13

Revised Date: 11/04/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/11/13 22:16 / jba5mg/LNDCarbonate as CO3 A2320 B

10/11/13 22:16 / jba5mg/L126Bicarbonate as HCO3 A2320 B

10/14/13 15:41 / sf1mg/L113Calcium E200.7

10/12/13 16:31 / wc1mg/L19Chloride E300.0

10/14/13 15:41 / sf1mg/L50Magnesium E200.7

10/14/13 15:41 / sf1mg/L6Potassium E200.7

10/14/13 15:41 / sf1mg/L33Sodium E200.7

D 10/12/13 16:31 / wc4mg/L416Sulfate E300.0

PHYSICAL PROPERTIES

10/11/13 16:13 / tmm1umhos/cm1000Conductivity @ 25 C A2510 B

H 10/11/13 16:13 / tmm0.01s.u.6.48pH A4500-H B

10/14/13 16:21 / tmm10mg/L767Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/15/13 19:52 / clm0.001mg/L0.002Arsenic E200.8

10/14/13 15:41 / sf0.03mg/L0.05Iron E200.7

10/14/13 15:41 / sf0.01mg/L0.01Molybdenum E200.7

10/15/13 19:52 / clm0.001mg/LNDSelenium E200.8

10/15/13 19:52 / clm0.0003mg/L0.0005Uranium E200.8

DATA QUALITY

10/18/13 12:04 / kbh%0.310A/C Balance (± 5) A1030 E

10/18/13 12:04 / kbhmeq/L11.3Anions A1030 E

10/18/13 12:04 / kbhmeq/L11.3Cations A1030 E

10/18/13 12:04 / kbhmg/L700Solids, Total Dissolved Calculated A1030 E

10/18/13 12:04 / kbh1.10TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100454-023

Client Sample ID: 6987

Collection Date: 10/08/13 15:50

Matrix: Aqueous

Report Date: 10/24/13

DateReceived: 10/11/13

Revised Date: 11/04/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/11/13 22:24 / jba5mg/LNDCarbonate as CO3 A2320 B

10/11/13 22:24 / jba5mg/L127Bicarbonate as HCO3 A2320 B

10/14/13 15:45 / sf1mg/L109Calcium E200.7

10/12/13 16:50 / wc1mg/L19Chloride E300.0

10/14/13 15:45 / sf1mg/L49Magnesium E200.7

10/14/13 15:45 / sf1mg/L6Potassium E200.7

10/14/13 15:45 / sf1mg/L34Sodium E200.7

D 10/12/13 16:50 / wc2mg/L401Sulfate E300.0

PHYSICAL PROPERTIES

10/11/13 16:16 / tmm1umhos/cm989Conductivity @ 25 C A2510 B

H 10/11/13 16:16 / tmm0.01s.u.6.49pH A4500-H B

10/14/13 16:21 / tmm10mg/L739Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/15/13 19:56 / clm0.001mg/L0.002Arsenic E200.8

10/14/13 15:45 / sf0.03mg/LNDIron E200.7

10/14/13 15:45 / sf0.01mg/LNDMolybdenum E200.7

10/15/13 19:56 / clm0.001mg/LNDSelenium E200.8

10/15/13 19:56 / clm0.0003mg/L0.0005Uranium E200.8

DATA QUALITY

10/18/13 12:04 / kbh%0.547A/C Balance (± 5) A1030 E

10/18/13 12:04 / kbhmeq/L11.0Anions A1030 E

10/18/13 12:04 / kbhmeq/L11.1Cations A1030 E

10/18/13 12:04 / kbhmg/L680Solids, Total Dissolved Calculated A1030 E

10/18/13 12:04 / kbh1.09TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100454-024

Client Sample ID: 6988

Collection Date: 10/09/13 08:20

Matrix: Aqueous

Report Date: 10/24/13

DateReceived: 10/11/13

Revised Date: 11/04/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/11/13 22:31 / jba5mg/LNDCarbonate as CO3 A2320 B

10/11/13 22:31 / jba5mg/L207Bicarbonate as HCO3 A2320 B

10/14/13 15:48 / sf1mg/L64Calcium E200.7

10/12/13 17:08 / wc1mg/L10Chloride E300.0

10/14/13 15:48 / sf1mg/L16Magnesium E200.7

10/14/13 15:48 / sf1mg/L3Potassium E200.7

10/14/13 15:48 / sf1mg/L31Sodium E200.7

D 10/12/13 17:08 / wc2mg/L112Sulfate E300.0

PHYSICAL PROPERTIES

10/11/13 16:19 / tmm1umhos/cm559Conductivity @ 25 C A2510 B

H 10/11/13 16:19 / tmm0.01s.u.7.55pH A4500-H B

10/14/13 16:21 / tmm10mg/L349Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/15/13 19:59 / clm0.001mg/LNDArsenic E200.8

10/14/13 15:48 / sf0.03mg/LNDIron E200.7

10/14/13 15:48 / sf0.01mg/LNDMolybdenum E200.7

10/15/13 19:59 / clm0.001mg/L0.003Selenium E200.8

10/15/13 19:59 / clm0.0003mg/L0.0019Uranium E200.8

DATA QUALITY

10/18/13 12:04 / kbh%-0.257A/C Balance (± 5) A1030 E

10/18/13 12:04 / kbhmeq/L6.02Anions A1030 E

10/18/13 12:04 / kbhmeq/L5.99Cations A1030 E

10/18/13 12:04 / kbhmg/L340Solids, Total Dissolved Calculated A1030 E

10/18/13 12:04 / kbh1.03TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100454-025

Client Sample ID: 6989

Collection Date: 10/09/13 09:20

Matrix: Aqueous

Report Date: 10/24/13

DateReceived: 10/11/13

Revised Date: 11/04/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/11/13 23:04 / jba5mg/LNDCarbonate as CO3 A2320 B

10/11/13 23:04 / jba5mg/L208Bicarbonate as HCO3 A2320 B

10/14/13 15:52 / sf1mg/L64Calcium E200.7

10/12/13 18:22 / wc1mg/L10Chloride E300.0

10/14/13 15:52 / sf1mg/L16Magnesium E200.7

10/14/13 15:52 / sf1mg/L3Potassium E200.7

10/14/13 15:52 / sf1mg/L31Sodium E200.7

D 10/12/13 18:22 / wc2mg/L113Sulfate E300.0

PHYSICAL PROPERTIES

10/11/13 16:25 / tmm1umhos/cm558Conductivity @ 25 C A2510 B

H 10/11/13 16:25 / tmm0.01s.u.7.58pH A4500-H B

10/14/13 16:22 / tmm10mg/L352Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/15/13 20:02 / clm0.001mg/LNDArsenic E200.8

10/14/13 15:52 / sf0.03mg/LNDIron E200.7

10/14/13 15:52 / sf0.01mg/LNDMolybdenum E200.7

10/15/13 20:02 / clm0.001mg/L0.002Selenium E200.8

10/15/13 20:02 / clm0.0003mg/L0.0018Uranium E200.8

DATA QUALITY

10/18/13 12:04 / kbh%-0.422A/C Balance (± 5) A1030 E

10/18/13 12:04 / kbhmeq/L6.03Anions A1030 E

10/18/13 12:04 / kbhmeq/L5.98Cations A1030 E

10/18/13 12:04 / kbhmg/L340Solids, Total Dissolved Calculated A1030 E

10/18/13 12:04 / kbh1.04TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100454-026

Client Sample ID: 6990

Collection Date: 10/09/13 10:00

Matrix: Aqueous

Report Date: 10/24/13

DateReceived: 10/11/13

Revised Date: 11/04/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/11/13 23:20 / jba5mg/LNDCarbonate as CO3 A2320 B

10/11/13 23:20 / jba5mg/L224Bicarbonate as HCO3 A2320 B

10/14/13 15:56 / sf1mg/L61Calcium E200.7

10/12/13 19:17 / wc1mg/L15Chloride E300.0

10/14/13 15:56 / sf1mg/L15Magnesium E200.7

10/14/13 15:56 / sf1mg/L2Potassium E200.7

10/14/13 15:56 / sf1mg/L36Sodium E200.7

D 10/12/13 19:17 / wc2mg/L99Sulfate E300.0

PHYSICAL PROPERTIES

10/11/13 16:28 / tmm1umhos/cm574Conductivity @ 25 C A2510 B

H 10/11/13 16:28 / tmm0.01s.u.7.70pH A4500-H B

10/14/13 16:23 / tmm10mg/L361Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/15/13 20:06 / clm0.001mg/LNDArsenic E200.8

10/14/13 15:56 / sf0.03mg/LNDIron E200.7

10/14/13 15:56 / sf0.01mg/LNDMolybdenum E200.7

10/15/13 20:06 / clm0.001mg/L0.003Selenium E200.8

10/15/13 20:06 / clm0.0003mg/L0.0019Uranium E200.8

DATA QUALITY

10/18/13 12:04 / kbh%-2.37A/C Balance (± 5) A1030 E

10/18/13 12:04 / kbhmeq/L6.17Anions A1030 E

10/18/13 12:04 / kbhmeq/L5.88Cations A1030 E

10/18/13 12:04 / kbhmg/L340Solids, Total Dissolved Calculated A1030 E

10/18/13 12:04 / kbh1.07TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100454-027

Client Sample ID: 6991

Collection Date: 10/09/13 10:30

Matrix: Aqueous

Report Date: 10/24/13

DateReceived: 10/11/13

Revised Date: 11/04/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/11/13 23:36 / jba5mg/LNDCarbonate as CO3 A2320 B

10/11/13 23:36 / jba5mg/L254Bicarbonate as HCO3 A2320 B

10/14/13 15:59 / sf1mg/L65Calcium E200.7

10/12/13 19:36 / wc1mg/L15Chloride E300.0

10/14/13 15:59 / sf1mg/L16Magnesium E200.7

10/14/13 15:59 / sf1mg/L3Potassium E200.7

10/14/13 15:59 / sf1mg/L42Sodium E200.7

D 10/12/13 19:36 / wc2mg/L105Sulfate E300.0

PHYSICAL PROPERTIES

10/11/13 16:31 / tmm1umhos/cm608Conductivity @ 25 C A2510 B

H 10/11/13 16:31 / tmm0.01s.u.7.65pH A4500-H B

10/14/13 16:23 / tmm10mg/L372Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/15/13 20:09 / clm0.001mg/LNDArsenic E200.8

10/14/13 15:59 / sf0.03mg/LNDIron E200.7

10/14/13 15:59 / sf0.01mg/LNDMolybdenum E200.7

10/15/13 20:09 / clm0.001mg/L0.003Selenium E200.8

10/15/13 20:09 / clm0.0003mg/L0.0022Uranium E200.8

DATA QUALITY

10/18/13 12:04 / kbh%-2.14A/C Balance (± 5) A1030 E

10/18/13 12:04 / kbhmeq/L6.79Anions A1030 E

10/18/13 12:04 / kbhmeq/L6.50Cations A1030 E

10/18/13 12:04 / kbhmg/L370Solids, Total Dissolved Calculated A1030 E

10/18/13 12:04 / kbh1.00TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100454-028

Client Sample ID: 6992

Collection Date: 10/09/13 11:20

Matrix: Aqueous

Report Date: 10/24/13

DateReceived: 10/11/13

Revised Date: 11/04/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/11/13 23:44 / jba5mg/LNDCarbonate as CO3 A2320 B

10/11/13 23:44 / jba5mg/L270Bicarbonate as HCO3 A2320 B

10/14/13 16:18 / sf1mg/L246Calcium E200.7

D 10/12/13 19:54 / wc2mg/L227Chloride E300.0

10/14/13 16:18 / sf1mg/L70Magnesium E200.7

10/14/13 16:18 / sf1mg/L12Potassium E200.7

10/14/13 16:18 / sf1mg/L292Sodium E200.7

D 10/12/13 19:54 / wc8mg/L1060Sulfate E300.0

PHYSICAL PROPERTIES

10/11/13 16:34 / tmm1umhos/cm2820Conductivity @ 25 C A2510 B

H 10/11/13 16:34 / tmm0.01s.u.7.44pH A4500-H B

10/14/13 16:24 / tmm20mg/L2140Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/15/13 20:25 / clm0.001mg/L0.001Arsenic E200.8

10/14/13 16:18 / sf0.03mg/LNDIron E200.7

10/15/13 20:25 / clm0.01mg/LNDMolybdenum E200.8

10/15/13 20:25 / clm0.001mg/L0.026Selenium E200.8

10/15/13 20:25 / clm0.0003mg/L0.581Uranium E200.8

DATA QUALITY

10/18/13 12:04 / kbh%-2.83A/C Balance (± 5) A1030 E

10/18/13 12:04 / kbhmeq/L32.8Anions A1030 E

10/18/13 12:04 / kbhmeq/L31.0Cations A1030 E

10/18/13 12:04 / kbhmg/L2000Solids, Total Dissolved Calculated A1030 E

10/18/13 12:04 / kbh1.05TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.

Page 31 of 55



LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100454-029

Client Sample ID: 6993

Collection Date: 10/09/13 12:05

Matrix: Aqueous

Report Date: 10/24/13

DateReceived: 10/11/13

Revised Date: 11/04/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/11/13 23:52 / jba5mg/LNDCarbonate as CO3 A2320 B

10/11/13 23:52 / jba5mg/L278Bicarbonate as HCO3 A2320 B

10/14/13 16:29 / sf1mg/L262Calcium E200.7

D 10/12/13 20:12 / wc2mg/L231Chloride E300.0

10/14/13 16:29 / sf1mg/L76Magnesium E200.7

10/14/13 16:29 / sf1mg/L12Potassium E200.7

10/14/13 16:29 / sf1mg/L310Sodium E200.7

D 10/12/13 20:12 / wc8mg/L1090Sulfate E300.0

PHYSICAL PROPERTIES

10/11/13 16:37 / tmm1umhos/cm2880Conductivity @ 25 C A2510 B

H 10/11/13 16:37 / tmm0.01s.u.7.46pH A4500-H B

10/14/13 16:24 / tmm20mg/L2230Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/15/13 20:28 / clm0.001mg/LNDArsenic E200.8

10/14/13 16:29 / sf0.03mg/L0.05Iron E200.7

10/15/13 20:28 / clm0.01mg/L0.01Molybdenum E200.8

10/15/13 20:28 / clm0.001mg/L0.026Selenium E200.8

10/15/13 20:28 / clm0.0003mg/L0.751Uranium E200.8

DATA QUALITY

10/18/13 12:04 / kbh%-0.901A/C Balance (± 5) A1030 E

10/18/13 12:04 / kbhmeq/L33.7Anions A1030 E

10/18/13 12:04 / kbhmeq/L33.1Cations A1030 E

10/18/13 12:04 / kbhmg/L2100Solids, Total Dissolved Calculated A1030 E

10/18/13 12:04 / kbh1.06TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100454-030

Client Sample ID: 6994

Collection Date: 10/09/13 14:25

Matrix: Aqueous

Report Date: 10/24/13

DateReceived: 10/11/13

Revised Date: 11/04/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/12/13 00:00 / jba5mg/LNDCarbonate as CO3 A2320 B

10/12/13 00:00 / jba5mg/L297Bicarbonate as HCO3 A2320 B

10/14/13 16:32 / sf1mg/L304Calcium E200.7

D 10/12/13 20:31 / wc2mg/L255Chloride E300.0

10/14/13 16:32 / sf1mg/L89Magnesium E200.7

10/14/13 16:32 / sf1mg/L13Potassium E200.7

10/14/13 16:32 / sf1mg/L362Sodium E200.7

D 10/12/13 20:31 / wc8mg/L1230Sulfate E300.0

PHYSICAL PROPERTIES

10/11/13 16:40 / tmm1umhos/cm3160Conductivity @ 25 C A2510 B

H 10/11/13 16:40 / tmm0.01s.u.7.55pH A4500-H B

10/14/13 16:24 / tmm20mg/L2440Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/15/13 20:31 / clm0.001mg/L0.001Arsenic E200.8

10/14/13 16:32 / sf0.03mg/LNDIron E200.7

10/15/13 20:31 / clm0.01mg/L0.01Molybdenum E200.8

10/15/13 20:31 / clm0.001mg/L0.032Selenium E200.8

10/15/13 20:31 / clm0.0003mg/L1.53Uranium E200.8

DATA QUALITY

10/18/13 12:05 / kbh%1.24A/C Balance (± 5) A1030 E

10/18/13 12:05 / kbhmeq/L37.6Anions A1030 E

10/18/13 12:05 / kbhmeq/L38.6Cations A1030 E

10/18/13 12:05 / kbhmg/L2400Solids, Total Dissolved Calculated A1030 E

10/18/13 12:05 / kbh1.02TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.

Page 33 of 55



LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100454-031

Client Sample ID: 6995

Collection Date: 10/09/13 15:00

Matrix: Aqueous

Report Date: 10/24/13

DateReceived: 10/11/13

Revised Date: 11/04/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/12/13 00:08 / jba5mg/LNDCarbonate as CO3 A2320 B

10/12/13 00:08 / jba5mg/L260Bicarbonate as HCO3 A2320 B

10/14/13 16:36 / sf1mg/L146Calcium E200.7

D 10/12/13 20:49 / wc2mg/L66Chloride E300.0

10/14/13 16:36 / sf1mg/L69Magnesium E200.7

10/14/13 16:36 / sf1mg/L18Potassium E200.7

10/14/13 16:36 / sf1mg/L419Sodium E200.7

D 10/12/13 20:49 / wc8mg/L1120Sulfate E300.0

PHYSICAL PROPERTIES

10/14/13 09:39 / alp1umhos/cm2800Conductivity @ 25 C A2510 B

H 10/14/13 09:39 / alp0.01s.u.7.57pH A4500-H B

10/14/13 16:24 / tmm20mg/L2150Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/15/13 20:35 / clm0.001mg/L0.003Arsenic E200.8

10/31/13 16:52 / sf0.03mg/L0.11Iron E200.7

10/15/13 20:35 / clm0.01mg/LNDMolybdenum E200.8

10/15/13 20:35 / clm0.001mg/L0.002Selenium E200.8

10/15/13 20:35 / clm0.0003mg/L0.0083Uranium E200.8

DATA QUALITY

10/18/13 12:05 / kbh%3.45A/C Balance (± 5) A1030 E

10/18/13 12:05 / kbhmeq/L29.5Anions A1030 E

10/18/13 12:05 / kbhmeq/L31.6Cations A1030 E

10/18/13 12:05 / kbhmg/L2000Solids, Total Dissolved Calculated A1030 E

10/18/13 12:05 / kbh1.09TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100454

QA/QC Summary Report

10/24/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 11/04/13

Count

Prepared by Casper, WY Branch

Method: A2310 B Batch: R179484

Sample ID: MBLK 10/14/13 07:21Method Blank Run: MANTECH_131014A

Acidity, Total as CaCO3 12 mg/L

Sample ID: LCS_131014 10/14/13 07:41Laboratory Control Sample Run: MANTECH_131014A

Acidity, Total as CaCO3 107 80 1205.0914 mg/L

Sample ID: C13100403-001CDUP 10/14/13 07:50Sample Duplicate Run: MANTECH_131014A

Acidity, Total as CaCO3 205.02.20 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100454

QA/QC Summary Report

10/24/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 11/04/13

Count

Prepared by Casper, WY Branch

Method: A2320 B Batch: R179456

Sample ID: MBLK 10/11/13 14:59Method Blank Run: MANTECH_131011C3

Alkalinity, Total as CaCO3 2ND mg/L

Carbonate as CO3 1ND mg/L

Bicarbonate as HCO3 1ND mg/L

Sample ID: LCS_130917 10/11/13 15:14Laboratory Control Sample Run: MANTECH_131011C

Alkalinity, Total as CaCO3 105 90 1105.0262 mg/L

Sample ID: C13100417-006ADUP 10/11/13 16:49Sample Duplicate Run: MANTECH_131011C3

Alkalinity, Total as CaCO3 105.0 2.7323 mg/L

Carbonate as CO3 105.0ND mg/L

Bicarbonate as HCO3 105.0 2.7394 mg/L

Sample ID: C13100417-007AMS 10/11/13 17:07Sample Matrix Spike Run: MANTECH_131011C

Alkalinity, Total as CaCO3 104 80 1205.0552 mg/L

Sample ID: C13100454-005ADUP 10/11/13 19:37Sample Duplicate Run: MANTECH_131011C3

Alkalinity, Total as CaCO3 105.0 2.9306 mg/L

Carbonate as CO3 105.0ND mg/L

Bicarbonate as HCO3 105.0 2.9374 mg/L

Sample ID: C13100454-006AMS 10/11/13 19:53Sample Matrix Spike Run: MANTECH_131011C

Alkalinity, Total as CaCO3 103 80 1205.0446 mg/L

Sample ID: C13100454-025ADUP 10/11/13 23:12Sample Duplicate Run: MANTECH_131011C3

Alkalinity, Total as CaCO3 105.0 0.1170 mg/L

Carbonate as CO3 105.0ND mg/L

Bicarbonate as HCO3 105.0 0.1207 mg/L

Sample ID: C13100454-026AMS 10/11/13 23:28Sample Matrix Spike Run: MANTECH_131011C

Alkalinity, Total as CaCO3 103 80 1205.0441 mg/L

Sample ID: C13100455-002AMS 10/12/13 02:32Sample Matrix Spike Run: MANTECH_131011C

Alkalinity, Total as CaCO3 96 80 1205.01430 mg/L

Sample ID: C13100460-006ADUP 10/12/13 05:05Sample Duplicate Run: MANTECH_131011C3

Alkalinity, Total as CaCO3 105.0 3.2244 mg/L

Carbonate as CO3 105.04.34 mg/L

Bicarbonate as HCO3 105.0 3.6289 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100454

QA/QC Summary Report

10/24/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 11/04/13

Count

Prepared by Casper, WY Branch

Method: A2320 B Batch: 131014_1_ALK-W

Sample ID: MBLK1_131014_ 10/14/13 09:54Method Blank Run: TTR-ALK_131014A3

Alkalinity, Total as CaCO3 11 mg/L

Carbonate as CO3 1ND mg/L

Bicarbonate as HCO3 12 mg/L

Sample ID: LCS_130618 10/14/13 10:01Laboratory Control Sample Run: TTR-ALK_131014A

Alkalinity, Total as CaCO3 100 90 1105.01250 mg/L

Sample ID: C13100454-014ADUP 10/14/13 10:17Sample Duplicate Run: TTR-ALK_131014A3

Alkalinity, Total as CaCO3 105.0 2.83600 mg/L

Carbonate as CO3 105.0 0.0150 mg/L

Bicarbonate as HCO3 105.0 3.04080 mg/L

Sample ID: C13100454-014AMS 10/14/13 10:25Sample Matrix Spike Run: TTR-ALK_131014A

Alkalinity, Total as CaCO3 116 80 1205.06400 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.

Page 37 of 55



Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100454

QA/QC Summary Report

10/24/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 11/04/13

Count

Prepared by Casper, WY Branch

Method: A2510 B Analytical Run: PHSC_101-C_131011A

Sample ID: CCV - SC 1413 10/11/13 11:06Continuing Calibration Verification Standard

Conductivity @ 25 C 99 90 1105.01400 umhos/cm

Method: A2510 B Batch: R179398

Sample ID: SC 100 10/11/13 08:33Initial Calibration Verification Standard Run: PHSC_101-C_131011A

Conductivity @ 25 C 97 90 1105.096.8 umhos/cm

Sample ID: SC 2ND 1413 10/11/13 08:45Laboratory Control Sample Run: PHSC_101-C_131011A

Conductivity @ 25 C 99 90 1105.01400 umhos/cm

Sample ID: MBLK 10/11/13 10:00Method Blank Run: PHSC_101-C_131011A

Conductivity @ 25 C 0.72 umhos/cm

Sample ID: C13100454-005ADUP 10/11/13 14:57Sample Duplicate Run: PHSC_101-C_131011A

Conductivity @ 25 C 105.0 0.1807 umhos/cm

Sample ID: C13100454-014ADUP 10/11/13 15:27Sample Duplicate Run: PHSC_101-C_131011A

Conductivity @ 25 C 105.0 0.217600 umhos/cm

Sample ID: C13100454-024ADUP 10/11/13 16:22Sample Duplicate Run: PHSC_101-C_131011A

Conductivity @ 25 C 105.0 0.0559 umhos/cm

Sample ID: C13100454-030ADUP 10/11/13 16:43Sample Duplicate Run: PHSC_101-C_131011A

Conductivity @ 25 C 105.0 0.23160 umhos/cm

Method: A2510 B Analytical Run: PHSC_101-C_131014A

Sample ID: CCV - SC 1413 10/14/13 10:45Continuing Calibration Verification Standard

Conductivity @ 25 C 99 90 1105.01390 umhos/cm

Method: A2510 B Batch: R179463

Sample ID: SC 100 10/14/13 08:37Initial Calibration Verification Standard Run: PHSC_101-C_131014A

Conductivity @ 25 C 96 90 1105.096.3 umhos/cm

Sample ID: SC 2ND 1413 10/14/13 08:49Laboratory Control Sample Run: PHSC_101-C_131014A

Conductivity @ 25 C 99 90 1105.01400 umhos/cm

Sample ID: MBLK 10/14/13 09:36Method Blank Run: PHSC_101-C_131014A

Conductivity @ 25 C 0.72 umhos/cm

Sample ID: C13100457-001ADUP 10/14/13 10:09Sample Duplicate Run: PHSC_101-C_131014A

Conductivity @ 25 C 105.0 0.14910 umhos/cm

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100454

QA/QC Summary Report

10/24/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 11/04/13

Count

Prepared by Casper, WY Branch

Method: A2540 C Batch: TDS131011A

Sample ID: MB-1_131011A 10/11/13 15:13Method Blank Run: BAL-19_131011B

Solids, Total Dissolved TDS @ 180 C 10ND mg/L

Sample ID: LCS-2_131011A 10/11/13 15:13Laboratory Control Sample Run: BAL-19_131011B

Solids, Total Dissolved TDS @ 180 C 100 90 110202000 mg/L

Sample ID: C13100417-008A MS 10/11/13 15:19Sample Matrix Spike Run: BAL-19_131011B

Solids, Total Dissolved TDS @ 180 C 99 90 110111730 mg/L

Sample ID: C13100453-006B DUP 10/11/13 15:22Sample Duplicate Run: BAL-19_131011B

Solids, Total Dissolved TDS @ 180 C 520 0.91320 mg/L

Method: A2540 C Batch: TDS131014A

Sample ID: MB-1_131014A 10/14/13 16:13Method Blank Run: BAL-19_131014A

Solids, Total Dissolved TDS @ 180 C 10ND mg/L

Sample ID: LCS-2_131014A 10/14/13 16:16Laboratory Control Sample Run: BAL-19_131014A

Solids, Total Dissolved TDS @ 180 C 101 90 110202030 mg/L

Sample ID: C13100454-005A DUP 10/14/13 16:16Sample Duplicate Run: BAL-19_131014A

Solids, Total Dissolved TDS @ 180 C 510 0.6514 mg/L

Sample ID: C13100454-006A MS 10/14/13 16:17Sample Matrix Spike Run: BAL-19_131014A

Solids, Total Dissolved TDS @ 180 C 103 90 110111680 mg/L

Sample ID: C13100454-015A DUP 10/14/13 16:19Sample Duplicate Run: BAL-19_131014A

Solids, Total Dissolved TDS @ 180 C 510 0.9558 mg/L

Sample ID: C13100454-025A DUP 10/14/13 16:22Sample Duplicate Run: BAL-19_131014A

Solids, Total Dissolved TDS @ 180 C 510 1.1356 mg/L

Sample ID: C13100454-026A MS 10/14/13 16:23Sample Matrix Spike Run: BAL-19_131014A

Solids, Total Dissolved TDS @ 180 C 101 90 110111480 mg/L

Sample ID: C13100459-008B MS 10/14/13 16:52Sample Matrix Spike Run: BAL-19_131014A

Solids, Total Dissolved TDS @ 180 C 93 90 110407590 mg/L

Sample ID: C13100464-004A DUP 10/14/13 16:55Sample Duplicate Run: BAL-19_131014A

Solids, Total Dissolved TDS @ 180 C 510 1.9259 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100454

QA/QC Summary Report

10/24/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 11/04/13

Count

Prepared by Casper, WY Branch

Method: A4500-H B Analytical Run: PHSC_101-C_131011A

Sample ID: pH 6.86 10/11/13 08:30Initial Calibration Verification Standard

pH 100 98 1020.0106.84 s.u.

Sample ID: CCV - pH 7 10/11/13 11:03Continuing Calibration Verification Standard

pH 100 98 1020.0106.99 s.u.

Method: A4500-H B Batch: R179398

Sample ID: C13100454-005ADUP 10/11/13 14:57Sample Duplicate Run: PHSC_101-C_131011A

pH 30.010 0.07.42 s.u.

Sample ID: C13100454-014ADUP 10/11/13 15:27Sample Duplicate Run: PHSC_101-C_131011A

pH 30.010 0.18.40 s.u.

Sample ID: C13100454-024ADUP 10/11/13 16:22Sample Duplicate Run: PHSC_101-C_131011A

pH 30.010 0.17.54 s.u.

Sample ID: C13100454-030ADUP 10/11/13 16:43Sample Duplicate Run: PHSC_101-C_131011A

pH 30.010 0.17.54 s.u.

Method: A4500-H B Analytical Run: PHSC_101-C_131014A

Sample ID: pH 6.86 10/14/13 08:34Initial Calibration Verification Standard

pH 100 98 1020.0106.83 s.u.

Sample ID: CCV - pH 7 10/14/13 10:42Continuing Calibration Verification Standard

pH 100 98 1020.0106.98 s.u.

Method: A4500-H B Batch: R179463

Sample ID: C13100457-001ADUP 10/14/13 10:09Sample Duplicate Run: PHSC_101-C_131014A

pH 30.010 0.06.89 s.u.

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100454

QA/QC Summary Report

10/24/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 11/04/13

Count

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP2-C_131031A

Sample ID: ICV 10/31/13 10:47Initial Calibration Verification Standard

Iron 103 95 1050.0305.15 mg/L

Sample ID: ICSA 10/31/13 11:15Interference Check Sample A

Iron 97 80 1200.030193 mg/L

Sample ID: ICSAB 10/31/13 11:19Interference Check Sample AB

Iron 98 80 1200.030196 mg/L

Method: E200.7 Batch: R180267

Sample ID: MB-131031A 10/31/13 11:44Method Blank Run: ICP2-C_131031A

Iron 0.001ND mg/L

Sample ID: LFB-131031A 10/31/13 11:48Laboratory Fortified Blank Run: ICP2-C_131031A

Iron 98 85 1150.0300.976 mg/L

Sample ID: C13101073-003BMS2 10/31/13 17:08Sample Matrix Spike Run: ICP2-C_131031A

Iron 100 70 1300.0302.03 mg/L

Sample ID: C13101073-003BMSD2 10/31/13 17:12Sample Matrix Spike Duplicate Run: ICP2-C_131031A

Iron 100 70 130 200.030 0.22.04 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100454

QA/QC Summary Report

10/24/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 11/04/13

Count

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP4-C_131014A

Sample ID: ICV 10/14/13 12:03Initial Calibration Verification Standard7

Calcium 101 95 1050.5050.3 mg/L

Iron 99 95 1050.0304.95 mg/L

Magnesium 101 95 1050.5050.4 mg/L

Molybdenum 96 95 1050.100.963 mg/L

Potassium 99 95 1050.5049.3 mg/L

Sodium 100 95 1050.5050.0 mg/L

Uranium 97 95 1051.04.86 mg/L

Sample ID: ICSA 10/14/13 12:18Interference Check Sample A7

Calcium 93 80 1200.50465 mg/L

Iron 88 80 1200.030176 mg/L

Magnesium 101 80 1200.50505 mg/L

Molybdenum 0.100.00236 mg/L

Potassium 0.50-0.00382 mg/L

Sodium 0.50-0.104 mg/L

Uranium 1.00.512 mg/L

Sample ID: ICSAB 10/14/13 12:22Interference Check Sample AB7

Calcium 93 80 1200.50467 mg/L

Iron 88 80 1200.030177 mg/L

Magnesium 102 80 1200.50508 mg/L

Molybdenum 0.10-0.00235 mg/L

Potassium 0.500.00282 mg/L

Sodium 0.50-0.148 mg/L

Uranium 1.00.488 mg/L

Method: E200.7 Batch: R179524

Sample ID: MB-131014A 10/14/13 12:41Method Blank Run: ICP4-C_131014A7

Calcium 0.02ND mg/L

Iron 0.002ND mg/L

Magnesium 0.010.03 mg/L

Molybdenum 0.003ND mg/L

Potassium 0.04ND mg/L

Sodium 0.2ND mg/L

Uranium 0.3ND mg/L

Sample ID: LFB-131014A 10/14/13 12:44Laboratory Fortified Blank Run: ICP4-C_131014A7

Calcium 97 85 1150.5048.4 mg/L

Iron 96 85 1150.0300.962 mg/L

Magnesium 96 85 1150.5048.2 mg/L

Molybdenum 94 85 1150.100.943 mg/L

Potassium 96 85 1150.5048.0 mg/L

Sodium 97 85 1150.5048.4 mg/L

Uranium 96 85 1151.04.80 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100454

QA/QC Summary Report

10/24/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 11/04/13

Count

Prepared by Casper, WY Branch

Method: E200.7 Batch: R179524

Sample ID: C13100454-001BMS2 10/14/13 12:55Sample Matrix Spike Run: ICP4-C_131014A7

Calcium 92 70 1301.0372 mg/L

Iron 94 70 1300.0301.91 mg/L

Magnesium 99 70 1301.0187 mg/L

Molybdenum 93 70 1300.00591.91 mg/L

Potassium 99 70 1301.0105 mg/L

Sodium 100 70 1301.0120 mg/L

Uranium 96 70 1300.619.82 mg/L

Sample ID: C13100454-001BMSD2 10/14/13 12:59Sample Matrix Spike Duplicate Run: ICP4-C_131014A7

Calcium 90 70 130 201.0 0.6370 mg/L

Iron 94 70 130 200.030 0.51.92 mg/L

Magnesium 98 70 130 201.0 0.6186 mg/L

Molybdenum 92 70 130 200.0059 1.41.88 mg/L

Potassium 95 70 130 201.0 4.0101 mg/L

Sodium 98 70 130 201.0 1.4119 mg/L

Uranium 94 70 130 200.61 2.89.55 mg/L

Sample ID: C13100454-010BMS2 10/14/13 13:50Sample Matrix Spike Run: ICP4-C_131014A7

Calcium 91 70 1301.0359 mg/L

Iron 95 70 1300.0302.05 mg/L

Magnesium 96 70 1301.0223 mg/L

Molybdenum 93 70 1300.00591.89 mg/L

Potassium 93 70 1301.0103 mg/L

Sodium 96 70 1301.0135 mg/L

Uranium 95 70 1300.619.65 mg/L

Sample ID: C13100454-010BMSD2 10/14/13 13:54Sample Matrix Spike Duplicate Run: ICP4-C_131014A7

Calcium 86 70 130 201.0 1.5354 mg/L

Iron 92 70 130 200.030 3.01.99 mg/L

Magnesium 94 70 130 201.0 0.7221 mg/L

Molybdenum 91 70 130 200.0059 1.61.86 mg/L

Potassium 90 70 130 201.0 3.099.8 mg/L

Sodium 94 70 130 201.0 2.1132 mg/L

Uranium 92 70 130 200.61 3.09.36 mg/L

Sample ID: C13100454-019BMS2 10/14/13 14:46Sample Matrix Spike Run: ICP4-C_131014A7

Calcium 91 70 1301.0213 mg/L

Iron 96 70 1300.0301.99 mg/L

Magnesium 96 70 1301.0143 mg/L

Molybdenum 94 70 1300.00591.94 mg/L

Potassium 92 70 1301.097.6 mg/L

Sodium 95 70 1301.0130 mg/L

Uranium 94 70 1300.619.56 mg/L

Sample ID: C13100454-019BMSD2 10/14/13 15:30Sample Matrix Spike Duplicate Run: ICP4-C_131014A7

Calcium 94 70 130 201.0 1.2216 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100454

QA/QC Summary Report

10/24/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 11/04/13

Count

Prepared by Casper, WY Branch

Method: E200.7 Batch: R179524

Sample ID: C13100454-019BMSD2 10/14/13 15:30Sample Matrix Spike Duplicate Run: ICP4-C_131014A7

Iron 98 70 130 200.030 2.52.04 mg/L

Magnesium 97 70 130 201.0 1.0144 mg/L

Molybdenum 96 70 130 200.0059 2.01.98 mg/L

Potassium 99 70 130 201.0 6.6104 mg/L

Sodium 98 70 130 201.0 2.4134 mg/L

Uranium 98 70 130 200.61 4.610.0 mg/L

Sample ID: C13100454-028BMS2 10/14/13 16:21Sample Matrix Spike Run: ICP4-C_131014A7

Calcium 90 70 1301.0476 mg/L

Iron 94 70 1300.0304.82 mg/L

Magnesium 94 70 1301.0309 mg/L

Molybdenum 93 70 1300.0154.75 mg/L

Potassium 93 70 1301.0249 mg/L

Sodium 89 70 1301.0518 mg/L

Uranium 93 70 1301.523.6 mg/L

Sample ID: C13100454-028BMSD2 10/14/13 16:25Sample Matrix Spike Duplicate Run: ICP4-C_131014A7

Calcium 92 70 130 201.0 0.7479 mg/L

Iron 95 70 130 200.030 0.14.82 mg/L

Magnesium 94 70 130 201.0 0.1310 mg/L

Molybdenum 94 70 130 200.015 0.84.79 mg/L

Potassium 95 70 130 201.0 2.3255 mg/L

Sodium 91 70 130 201.0 1.4526 mg/L

Uranium 93 70 130 201.5 0.423.7 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100454

QA/QC Summary Report

10/24/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 11/04/13

Count

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP4-C_131021A

Sample ID: ICV 10/21/13 13:36Initial Calibration Verification Standard4

Calcium 102 95 1050.5051.2 mg/L

Magnesium 101 95 1050.5050.7 mg/L

Potassium 101 95 1050.5050.3 mg/L

Sodium 101 95 1050.5050.6 mg/L

Sample ID: ICSA 10/21/13 13:50Interference Check Sample A4

Calcium 94 80 1200.50470 mg/L

Magnesium 102 80 1200.50511 mg/L

Potassium 0.50-0.0117 mg/L

Sodium 0.50-0.0569 mg/L

Sample ID: ICSAB 10/21/13 13:55Interference Check Sample AB4

Calcium 95 80 1200.50475 mg/L

Magnesium 103 80 1200.50516 mg/L

Potassium 0.500.00212 mg/L

Sodium 0.50-0.310 mg/L

Method: E200.7 Batch: R179835

Sample ID: MB-131021A 10/21/13 14:13Method Blank Run: ICP4-C_131021A4

Calcium 0.02ND mg/L

Magnesium 0.010.04 mg/L

Potassium 0.04ND mg/L

Sodium 0.2ND mg/L

Sample ID: LFB-131021A 10/21/13 14:17Laboratory Fortified Blank Run: ICP4-C_131021A4

Calcium 98 85 1150.5049.2 mg/L

Magnesium 97 85 1150.5048.6 mg/L

Potassium 96 85 1150.5048.2 mg/L

Sodium 97 85 1150.5048.3 mg/L

Sample ID: C13100222-010CMS2 10/21/13 15:30Sample Matrix Spike Run: ICP4-C_131021A4

Calcium 70 1301.0531 mg/L A

Magnesium 92 70 1301.0160 mg/L

Potassium 90 70 1301.099.2 mg/L

Sodium 87 70 1301.0185 mg/L

Sample ID: C13100222-010CMSD2 10/21/13 15:49Sample Matrix Spike Duplicate Run: ICP4-C_131021A4

Calcium 70 130 201.0 0.2532 mg/L A

Magnesium 91 70 130 201.0 0.6159 mg/L

Potassium 92 70 130 201.0 1.4101 mg/L

Sodium 89 70 130 201.0 1.1188 mg/L

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100454

QA/QC Summary Report

10/24/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 11/04/13

Count

Prepared by Casper, WY Branch

Method: E200.8 Analytical Run: ICPMS2-C_131015A

Sample ID: ICV 10/15/13 17:21Initial Calibration Verification Standard4

Arsenic 101 90 1100.00100.0503 mg/L

Molybdenum 101 90 1100.00100.0506 mg/L

Selenium 101 90 1100.00100.0504 mg/L

Uranium 100 90 1100.000300.0500 mg/L

Method: E200.8 Batch: R179577

Sample ID: LRB 10/15/13 12:38Method Blank Run: ICPMS2-C_131015A4

Arsenic 0.000100.0001 mg/L

Molybdenum 4E-05ND mg/L

Selenium 0.0002ND mg/L

Uranium 1E-05ND mg/L

Sample ID: LFB 10/15/13 12:41Laboratory Fortified Blank Run: ICPMS2-C_131015A4

Arsenic 103 85 1150.00100.0515 mg/L

Molybdenum 104 85 1150.00100.0520 mg/L

Selenium 104 85 1150.00100.0518 mg/L

Uranium 101 85 1150.000300.0505 mg/L

Sample ID: C13100454-001BMS4 10/15/13 17:40Sample Matrix Spike Run: ICPMS2-C_131015A4

Arsenic 112 70 1300.00100.0559 mg/L

Molybdenum 104 70 1300.00100.0524 mg/L

Selenium 110 70 1300.00100.123 mg/L

Uranium 109 70 1300.000300.0620 mg/L

Sample ID: C13100454-001BMSD4 10/15/13 17:43Sample Matrix Spike Duplicate Run: ICPMS2-C_131015A4

Arsenic 110 70 130 200.0010 1.60.0550 mg/L

Molybdenum 103 70 130 200.0010 1.80.0515 mg/L

Selenium 107 70 130 200.0010 1.50.121 mg/L

Uranium 106 70 130 200.00030 2.60.0604 mg/L

Sample ID: C13100454-011BMS4 10/15/13 18:35Sample Matrix Spike Run: ICPMS2-C_131015A4

Arsenic 105 70 1300.00100.0557 mg/L

Molybdenum 104 70 1300.00100.0564 mg/L

Selenium 107 70 1300.00100.0588 mg/L

Uranium 106 70 1300.000300.0547 mg/L

Sample ID: C13100454-011BMSD4 10/15/13 18:38Sample Matrix Spike Duplicate Run: ICPMS2-C_131015A4

Arsenic 105 70 130 200.0010 0.10.0557 mg/L

Molybdenum 104 70 130 200.0010 0.00.0564 mg/L

Selenium 108 70 130 200.0010 0.30.0590 mg/L

Uranium 105 70 130 200.00030 1.30.0540 mg/L

Sample ID: C13100454-021BMS4 10/15/13 19:43Sample Matrix Spike Run: ICPMS2-C_131015A4

Arsenic 108 70 1300.00100.0561 mg/L

Molybdenum 103 70 1300.00100.0536 mg/L

Selenium 109 70 1300.00100.0554 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.

Page 46 of 55



Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100454

QA/QC Summary Report

10/24/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 11/04/13

Count

Prepared by Casper, WY Branch

Method: E200.8 Batch: R179577

Sample ID: C13100454-021BMS4 10/15/13 19:43Sample Matrix Spike Run: ICPMS2-C_131015A4

Uranium 103 70 1300.000300.0520 mg/L

Sample ID: C13100454-021BMSD4 10/15/13 19:46Sample Matrix Spike Duplicate Run: ICPMS2-C_131015A4

Arsenic 107 70 130 200.0010 0.70.0557 mg/L

Molybdenum 105 70 130 200.0010 1.10.0542 mg/L

Selenium 109 70 130 200.0010 0.10.0554 mg/L

Uranium 103 70 130 200.00030 0.20.0519 mg/L

Sample ID: C13100454-031BMS4 10/15/13 20:38Sample Matrix Spike Run: ICPMS2-C_131015A4

Arsenic 107 70 1300.00100.110 mg/L

Molybdenum 109 70 1300.00100.118 mg/L

Selenium 104 70 1300.00100.106 mg/L

Uranium 109 70 1300.000300.117 mg/L

Sample ID: C13100454-031BMSD4 10/15/13 20:41Sample Matrix Spike Duplicate Run: ICPMS2-C_131015A4

Arsenic 105 70 130 200.0010 2.30.108 mg/L

Molybdenum 107 70 130 200.0010 1.50.116 mg/L

Selenium 101 70 130 200.0010 3.10.102 mg/L

Uranium 107 70 130 200.00030 1.60.116 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100454

QA/QC Summary Report

10/24/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 11/04/13

Count

Prepared by Casper, WY Branch

Method: E300.0 Analytical Run: IC2-C_131011A

Sample ID: CCV-101113-04 10/12/13 04:14Continuing Calibration Verification Standard2

Chloride 97 90 1101.09.69 mg/L

Sulfate 97 90 1101.038.8 mg/L

Sample ID: CCV-101113-05 10/12/13 08:50Continuing Calibration Verification Standard2

Chloride 97 90 1101.09.70 mg/L

Sulfate 97 90 1101.038.8 mg/L

Sample ID: CCV-101113-06 10/12/13 13:08Continuing Calibration Verification Standard2

Chloride 98 90 1101.09.76 mg/L

Sulfate 97 90 1101.038.9 mg/L

Sample ID: CCV-101113-07 10/12/13 17:27Continuing Calibration Verification Standard2

Chloride 97 90 1101.09.71 mg/L

Sulfate 97 90 1101.038.8 mg/L

Method: E300.0 Batch: R179461

Sample ID: ICB-101113 10/11/13 15:01Method Blank Run: IC2-C_131011A2

Chloride 0.03ND mg/L

Sulfate 0.070.1 mg/L

Sample ID: LFB-101113-01 10/11/13 15:19Laboratory Fortified Blank Run: IC2-C_131011A2

Chloride 98 90 1101.09.79 mg/L

Sulfate 98 90 1101.039.1 mg/L

Sample ID: C13100453-001BMS 10/12/13 05:27Sample Matrix Spike Run: IC2-C_131011A2

Chloride 104 90 1104.2246 mg/L

Sulfate 102 90 110173750 mg/L

Sample ID: C13100453-001BMSD 10/12/13 05:46Sample Matrix Spike Duplicate Run: IC2-C_131011A2

Chloride 105 90 110 204.2 0.6247 mg/L

Sulfate 103 90 110 2017 0.13750 mg/L

Sample ID: C13100454-005AMS 10/12/13 09:45Sample Matrix Spike Run: IC2-C_131011A2

Chloride 100 90 1101.031.3 mg/L

Sulfate 105 90 1101.7238 mg/L

Sample ID: C13100454-005AMSD 10/12/13 10:04Sample Matrix Spike Duplicate Run: IC2-C_131011A2

Chloride 100 90 110 201.0 0.331.2 mg/L

Sulfate 105 90 110 201.7 0.0238 mg/L

Sample ID: C13100454-015AMS 10/12/13 14:04Sample Matrix Spike Run: IC2-C_131011A2

Chloride 108 90 1101.063.0 mg/L

Sulfate 106 90 1101.7164 mg/L

Sample ID: C13100454-015AMSD 10/12/13 14:22Sample Matrix Spike Duplicate Run: IC2-C_131011A2

Chloride 105 90 110 201.0 0.862.5 mg/L

Sulfate 104 90 110 201.7 0.8163 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100454

QA/QC Summary Report

10/24/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 11/04/13

Count

Prepared by Casper, WY Branch

Method: E300.0 Batch: R179461

Sample ID: C13100454-025AMS 10/12/13 18:40Sample Matrix Spike Run: IC2-C_131011A2

Chloride 104 90 1101.030.9 mg/L

Sulfate 103 90 1101.7195 mg/L

Sample ID: C13100454-025AMSD 10/12/13 18:59Sample Matrix Spike Duplicate Run: IC2-C_131011A2

Chloride 105 90 110 201.0 0.431.0 mg/L

Sulfate 103 90 110 201.7 0.0196 mg/L

Method: E300.0 Analytical Run: IC2-C_131014A

Sample ID: CCV-101413-02 10/14/13 14:55Continuing Calibration Verification Standard2

Chloride 98 90 1101.09.80 mg/L

Sulfate 97 90 1101.038.9 mg/L

Sample ID: CCV-101413-07 10/15/13 17:42Continuing Calibration Verification Standard2

Chloride 98 90 1101.09.82 mg/L

Sulfate 97 90 1101.038.9 mg/L

Method: E300.0 Batch: R179569

Sample ID: ICB-101413 10/14/13 10:18Method Blank Run: IC2-C_131014A2

Chloride 0.03ND mg/L

Sulfate 0.070.1 mg/L

Sample ID: LFB-101413-01 10/14/13 10:37Laboratory Fortified Blank Run: IC2-C_131014A2

Chloride 97 90 1101.09.69 mg/L

Sulfate 97 90 1101.038.7 mg/L

Sample ID: C13100454-001AMS 10/14/13 16:09Sample Matrix Spike Run: IC2-C_131014A2

Chloride 101 90 1101.063.1 mg/L

Sulfate 86 90 1104.2970 mg/L S

- Matrix spike recoveries outside the acceptance range are considered matrix-related.

Sample ID: C13100454-001AMSD 10/14/13 16:28Sample Matrix Spike Duplicate Run: IC2-C_131014A2

Chloride 99 90 110 201.0 1.961.9 mg/L

Sulfate 82 90 110 204.2 0.8962 mg/L S

- Matrix spike recoveries outside the acceptance range are considered matrix-related.

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.

S - Spike recovery outside of advisory limits.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100454

QA/QC Summary Report

10/24/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 11/04/13

Count

Prepared by Casper, WY Branch

Method: E300.0 Analytical Run: IC2-C_131021A

Sample ID: CCV-102113-01 10/21/13 20:17Continuing Calibration Verification Standard2

Chloride 100 90 1101.09.99 mg/L

Sulfate 99 90 1101.039.7 mg/L

Method: E300.0 Batch: R179857

Sample ID: ICB-102113 10/21/13 19:03Method Blank Run: IC2-C_131021A2

Chloride 0.03ND mg/L

Sulfate 0.070.1 mg/L

Sample ID: LFB-102113-01 10/21/13 19:40Laboratory Fortified Blank Run: IC2-C_131021A2

Chloride 97 90 1101.09.72 mg/L

Sulfate 95 90 1101.038.3 mg/L

Sample ID: LFBD-102113-01 10/21/13 19:58Laboratory Fortified Blank Duplicate Run: IC2-C_131021A2

Chloride 97 90 110 201.0 0.19.73 mg/L

Sulfate 96 90 110 201.0 1.038.7 mg/L

Sample ID: C13100728-001AMS 10/21/13 22:07Sample Matrix Spike Run: IC2-C_131021A2

Chloride 104 90 1101.031.4 mg/L

Sulfate 104 90 1101.7151 mg/L

Sample ID: C13100728-001AMSD 10/21/13 22:26Sample Matrix Spike Duplicate Run: IC2-C_131021A2

Chloride 104 90 110 201.0 0.031.4 mg/L

Sulfate 104 90 110 201.7 0.1151 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Shipping container/cooler in good condition?

Custody seals intact on all shipping container(s)/cooler(s)?

Custody seals intact on all sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

� �

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Not Present

Not Present

Not Present

�

�

�

No VOA vials submitted

Not Applicable �

�

0.4°C  On Ice

10/11/2013Jillian Anderson

FedEx

cav

Date Received:

Received by:

Login completed by:

Carrier 
name:

BL2000\khelm

10/14/2013

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:

Samples for 7019 and 7020 were received at pH 9; 2 mLs of HNO3 were added to preserve to pH <2.  Three coolers 
were received with Temperature Blanks; a blue Casper cooler at a temperature of 1.1 degrees C, C4165 cooler at 0.4 
degrees C, and C-4151 cooler at 2.8 degrees C.

Temp Blank received in all shipping container(s)/cooler(s)? Yes No� � Not Applicable �

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as 
pH, Dissolved Oxygen and Residual Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, 
data units are typically noted as –dry. For agricultural and mining soil parameters/characteristics, all samples are dried 
and ground prior to sample analysis.

Standard Reporting Procedures:

Workorder Receipt Checklist

Rio Algom Mining Corporation LLC C13100454
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ANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORT

Sample ID Client Sample ID Collect Date Receive Date Matrix Test

C13100566-007 6996 10/11/13 12:30 10/15/13 Aqueous Metals by ICP/ICPMS, Dissolved
Alkalinity
QA Calculations
Conductivity
E300.0 Anions
pH
Solids, Total Dissolved
Solids, Total Dissolved - Calculated

C13100566-008 6998 10/11/13 13:10 10/15/13 Aqueous Same As Above

C13100566-009 7000 10/11/13 14:05 10/15/13 Aqueous Same As Above

C13100566-010 7002 10/11/13 14:35 10/15/13 Aqueous Same As Above

C13100566-011 7003 10/11/13 15:10 10/15/13 Aqueous Same As Above

C13100566-012 7004 10/11/13 15:15 10/15/13 Aqueous Same As Above

C13100566-013 7005 10/11/13 15:45 10/15/13 Aqueous Same As Above

C13100566-014 7006 10/12/13 8:25 10/15/13 Aqueous Same As Above

C13100566-015 7007 10/12/13 9:10 10/15/13 Aqueous Same As Above

C13100566-016 7008 10/12/13 10:15 10/15/13 Aqueous Same As Above

C13100566-017 7009 10/12/13 10:25 10/15/13 Aqueous Same As Above

C13100566-018 7010 10/12/13 11:00 10/15/13 Aqueous Same As Above

C13100566-019 7031 10/12/13 11:45 10/15/13 Aqueous Same As Above

C13100566-020 7032 10/12/13 12:20 10/15/13 Aqueous Same As Above

C13100566-021 7033 10/12/13 15:05 10/15/13 Aqueous Metals by ICP/ICPMS, Dissolved
Acidity, Total as CaCO3
Alkalinity
QA Calculations
Conductivity
E300.0 Anions
pH
Solids, Total Dissolved
Solids, Total Dissolved - Calculated

C13100566-022 7034 10/12/13 15:55 10/15/13 Aqueous Same As Above

C13100566-023 7035 10/12/13 17:00 10/15/13 Aqueous Same As Above

Rio Algom Mining Corporation LLC

Project Name: Lisbon, UT Facility

Workorder No.: C13100566

Hwy 605 and 509

Grants, NM  87020

December 13, 2013

C3636 - GroundwaterQuote ID:

Energy Laboratories, Inc. Casper WY received the following 62 samples for Rio Algom Mining Corporation LLC on 10/15/2013 
for analysis.
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ANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORT

C13100566-024 7036 10/13/13 8:00 10/15/13 Aqueous Metals by ICP/ICPMS, Dissolved
Alkalinity
QA Calculations
Conductivity
E300.0 Anions
pH
Solids, Total Dissolved
Solids, Total Dissolved - Calculated

C13100566-025 7037 10/13/13 8:40 10/15/13 Aqueous Same As Above

C13100566-026 7038 10/13/13 9:05 10/15/13 Aqueous Same As Above

C13100566-027 7039 10/13/13 10:10 10/15/13 Aqueous Same As Above

C13100566-028 7040 10/13/13 10:20 10/15/13 Aqueous Same As Above

C13100566-029 7041 10/13/13 10:40 10/15/13 Aqueous Same As Above

C13100566-030 7042 10/13/13 11:05 10/15/13 Aqueous Same As Above

C13100566-031 7043 10/13/13 11:35 10/15/13 Aqueous Same As Above

C13100566-032 7044 10/13/13 11:45 10/15/13 Aqueous Same As Above

C13100566-033 7045 10/13/13 14:00 10/15/13 Aqueous Same As Above

C13100566-034 7046 10/13/13 14:30 10/15/13 Aqueous Same As Above

C13100566-035 7047 10/13/13 15:55 10/15/13 Aqueous Same As Above

C13100566-036 7048 10/13/13 16:00 10/15/13 Aqueous Same As Above

C13100566-037 7049 10/14/13 7:55 10/15/13 Aqueous Same As Above

C13100566-038 7050 10/14/13 8:20 10/15/13 Aqueous Same As Above

C13100566-039 7051 10/14/13 9:10 10/15/13 Aqueous Same As Above

C13100566-040 7052 10/14/13 9:50 10/15/13 Aqueous Same As Above

C13100566-041 7053 10/14/13 10:35 10/15/13 Aqueous Same As Above

C13100566-042 7054 10/14/13 11:50 10/15/13 Aqueous Same As Above

C13100566-043 7029 10/11/13 12:30 10/15/13 Aqueous Same As Above

C13100566-044 7030 10/11/13 13:15 10/15/13 Aqueous Same As Above

C13100566-045 6951 10/11/13 14:30 10/15/13 Aqueous Same As Above

C13100566-046 6952 10/11/13 14:35 10/15/13 Aqueous Same As Above

C13100566-047 6953 10/11/13 15:20 10/15/13 Aqueous Same As Above

C13100566-048 6954 10/12/13 8:10 10/15/13 Aqueous Same As Above

C13100566-049 6955 10/12/13 9:15 10/15/13 Aqueous Same As Above

C13100566-050 6956 10/12/13 9:20 10/15/13 Aqueous Same As Above

C13100566-051 6957 10/12/13 9:45 10/15/13 Aqueous Same As Above

C13100566-052 6958 10/12/13 10:30 10/15/13 Aqueous Same As Above

C13100566-053 6959 10/12/13 10:35 10/15/13 Aqueous Same As Above

C13100566-054 6960 10/12/13 11:00 10/15/13 Aqueous Same As Above

C13100566-055 6961 10/12/13 11:30 10/15/13 Aqueous Same As Above

C13100566-056 6962 10/12/13 15:05 10/15/13 Aqueous Same As Above
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ANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORT

The results as reported relate only to the item(s) submitted for testing. The analyses presented in this report were 
performed at Energy Laboratories, Inc., 2393 Salt Creek Hwy., Casper, WY 82601, unless otherwise noted.  
Radiochemistry analyses were performed at Energy Laboratories, Inc., 2325 Kerzell Lane, Casper, WY 82601, 
unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory Analytical 
Report, the QA/QC Summary Report, or the Case Narrative. 

If you have any questions regarding these test results, please call.

Report Approved By:

C13100566-057 6963 10/12/13 15:50 10/15/13 Aqueous Same As Above

C13100566-059 6966 10/13/13 9:10 10/15/13 Aqueous Same As Above

C13100566-060 6967 10/13/13 10:05 10/15/13 Aqueous Same As Above

C13100566-061 6968 10/13/13 10:30 10/15/13 Aqueous Same As Above

C13100566-062 6969 10/13/13 11:15 10/15/13 Aqueous Same As Above

C13100566-063 6972 10/13/13 13:55 10/15/13 Aqueous Same As Above

C13100566-064 6973 10/13/13 15:00 10/15/13 Aqueous Same As Above

C13100566-065 6974 10/13/13 15:15 10/15/13 Aqueous Same As Above

C13100566-066 6975 10/13/13 16:30 10/15/13 Aqueous Same As Above

C13100566-067 6976 10/14/13 8:05 10/15/13 Aqueous Same As Above

C13100566-068 6977 10/14/13 9:10 10/15/13 Aqueous Same As Above

C13100566-069 6980 10/14/13 11:35 10/15/13 Aqueous Same As Above
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REVISED/SUPPLEMENTAL REPORT (R2)
The attached analytical report has been revised from a previously submitted report due to the request by Leilani Bew on 
December 12, 2013 to report the original in-hold conductivity results on samples -021, -022, and -023 and the original Iron 
result on sample -026.  The report has been revised and replaces any previously issued report in its entirety.

REVISED/SUPPLEMENTAL REPORT (R1)
The attached analytical report has been revised from a previously submitted report due to the request by Leilani Bew on 
November 1, 2013 for the correction of the sample time on sample -048 and to put sample -058 on hold per original COC 
request.  The report has been revised and replaces any previously issued report in its entirety.

Rio Algom Mining Corporation LLC

Lisbon, UT Facility

C13100566

12/13/13

10/31/13

CLIENT:

Project:

Sample Delivery Group:

Revised Date:

Report Date:

CASE NARRATIVE
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-007

Client Sample ID: 6996

Collection Date: 10/11/13 12:30

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 09:00 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 09:00 / jba5mg/L221Bicarbonate as HCO3 A2320 B

10/16/13 20:45 / sf1mg/L121Calcium E200.7

10/16/13 21:47 / wc1mg/L78Chloride E300.0

10/16/13 20:45 / sf1mg/L34Magnesium E200.7

10/16/13 20:45 / sf1mg/L4Potassium E200.7

10/16/13 20:45 / sf1mg/L50Sodium E200.7

D 10/16/13 21:47 / wc4mg/L219Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 09:34 / alp1umhos/cm1010Conductivity @ 25 C A2510 B

H 10/16/13 09:34 / alp0.01s.u.7.57pH A4500-H B

10/16/13 14:58 / tmm10mg/L673Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/16/13 23:16 / clm0.001mg/L0.019Arsenic E200.8

10/16/13 20:45 / sf0.03mg/LNDIron E200.7

10/16/13 23:16 / clm0.01mg/LNDMolybdenum E200.8

10/16/13 23:16 / clm0.001mg/L0.010Selenium E200.8

10/16/13 23:16 / clm0.0003mg/L0.0099Uranium E200.8

DATA QUALITY

10/21/13 15:20 / kbh%2.15A/C Balance (± 5) A1030 E

10/21/13 15:20 / kbhmeq/L10.7Anions A1030 E

10/21/13 15:20 / kbhmeq/L11.1Cations A1030 E

10/21/13 15:20 / kbhmg/L650Solids, Total Dissolved Calculated A1030 E

10/21/13 15:20 / kbh1.04TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-008

Client Sample ID: 6998

Collection Date: 10/11/13 13:10

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 09:15 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 09:15 / jba5mg/L221Bicarbonate as HCO3 A2320 B

10/16/13 20:49 / sf1mg/L119Calcium E200.7

10/16/13 22:06 / wc1mg/L84Chloride E300.0

10/16/13 20:49 / sf1mg/L33Magnesium E200.7

10/16/13 20:49 / sf1mg/L4Potassium E200.7

10/16/13 20:49 / sf1mg/L50Sodium E200.7

D 10/16/13 22:06 / wc4mg/L212Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 09:40 / alp1umhos/cm1020Conductivity @ 25 C A2510 B

H 10/16/13 09:40 / alp0.01s.u.7.58pH A4500-H B

10/16/13 14:59 / tmm10mg/L668Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/16/13 23:19 / clm0.001mg/L0.018Arsenic E200.8

10/16/13 20:49 / sf0.03mg/LNDIron E200.7

10/16/13 23:19 / clm0.01mg/L0.01Molybdenum E200.8

10/16/13 23:19 / clm0.001mg/L0.010Selenium E200.8

10/16/13 23:19 / clm0.0003mg/L0.0095Uranium E200.8

DATA QUALITY

10/21/13 15:20 / kbh%1.00A/C Balance (± 5) A1030 E

10/21/13 15:20 / kbhmeq/L10.7Anions A1030 E

10/21/13 15:20 / kbhmeq/L10.9Cations A1030 E

10/21/13 15:20 / kbhmg/L640Solids, Total Dissolved Calculated A1030 E

10/21/13 15:20 / kbh1.04TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-009

Client Sample ID: 7000

Collection Date: 10/11/13 14:05

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 09:31 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 09:31 / jba5mg/L224Bicarbonate as HCO3 A2320 B

10/16/13 20:52 / sf1mg/L122Calcium E200.7

10/16/13 22:24 / wc1mg/L87Chloride E300.0

10/16/13 20:52 / sf1mg/L34Magnesium E200.7

10/16/13 20:52 / sf1mg/L4Potassium E200.7

10/16/13 20:52 / sf1mg/L52Sodium E200.7

D 10/16/13 22:24 / wc4mg/L246Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 09:43 / alp1umhos/cm1080Conductivity @ 25 C A2510 B

H 10/16/13 09:43 / alp0.01s.u.7.51pH A4500-H B

10/16/13 14:59 / tmm10mg/L722Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/16/13 23:23 / clm0.001mg/L0.021Arsenic E200.8

10/16/13 20:52 / sf0.03mg/LNDIron E200.7

10/16/13 23:23 / clm0.01mg/LNDMolybdenum E200.8

10/16/13 23:23 / clm0.001mg/L0.010Selenium E200.8

10/16/13 23:23 / clm0.0003mg/L0.0098Uranium E200.8

DATA QUALITY

10/21/13 15:20 / kbh%-1.13A/C Balance (± 5) A1030 E

10/21/13 15:20 / kbhmeq/L11.5Anions A1030 E

10/21/13 15:20 / kbhmeq/L11.3Cations A1030 E

10/21/13 15:20 / kbhmg/L690Solids, Total Dissolved Calculated A1030 E

10/21/13 15:20 / kbh1.05TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-010

Client Sample ID: 7002

Collection Date: 10/11/13 14:35

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 09:39 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 09:39 / jba5mg/L428Bicarbonate as HCO3 A2320 B

10/16/13 21:37 / sf1mg/L214Calcium E200.7

D 10/16/13 22:42 / wc2mg/L412Chloride E300.0

10/16/13 21:37 / sf1mg/L55Magnesium E200.7

10/16/13 21:37 / sf1mg/L6Potassium E200.7

10/16/13 21:37 / sf1mg/L439Sodium E200.7

D 10/16/13 22:42 / wc8mg/L750Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 09:46 / alp1umhos/cm3110Conductivity @ 25 C A2510 B

H 10/16/13 09:46 / alp0.01s.u.7.32pH A4500-H B

10/16/13 14:59 / tmm20mg/L2100Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/16/13 23:26 / clm0.001mg/L0.014Arsenic E200.8

10/16/13 21:37 / sf0.03mg/LNDIron E200.7

10/16/13 23:26 / clm0.01mg/LNDMolybdenum E200.8

10/16/13 23:26 / clm0.001mg/L0.015Selenium E200.8

10/16/13 23:26 / clm0.0003mg/L1.53Uranium E200.8

DATA QUALITY

10/21/13 15:21 / kbh%-0.529A/C Balance (± 5) A1030 E

10/21/13 15:21 / kbhmeq/L34.8Anions A1030 E

10/21/13 15:21 / kbhmeq/L34.5Cations A1030 E

10/21/13 15:21 / kbhmg/L2100Solids, Total Dissolved Calculated A1030 E

10/21/13 15:21 / kbh0.980TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-011

Client Sample ID: 7003

Collection Date: 10/11/13 15:10

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 09:46 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 09:46 / jba5mg/L431Bicarbonate as HCO3 A2320 B

10/16/13 21:41 / sf1mg/L215Calcium E200.7

D 10/16/13 23:38 / wc2mg/L428Chloride E300.0

10/16/13 21:41 / sf1mg/L55Magnesium E200.7

10/16/13 21:41 / sf1mg/L6Potassium E200.7

10/16/13 21:41 / sf1mg/L441Sodium E200.7

D 10/16/13 23:38 / wc8mg/L785Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 09:49 / alp1umhos/cm3110Conductivity @ 25 C A2510 B

H 10/16/13 09:49 / alp0.01s.u.7.32pH A4500-H B

10/16/13 14:59 / tmm20mg/L2160Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/16/13 23:29 / clm0.001mg/L0.014Arsenic E200.8

10/16/13 21:41 / sf0.03mg/LNDIron E200.7

10/16/13 23:29 / clm0.01mg/LNDMolybdenum E200.8

10/16/13 23:29 / clm0.001mg/L0.016Selenium E200.8

10/16/13 23:29 / clm0.0003mg/L1.55Uranium E200.8

DATA QUALITY

10/21/13 15:21 / kbh%-2.08A/C Balance (± 5) A1030 E

10/21/13 15:21 / kbhmeq/L36.1Anions A1030 E

10/21/13 15:21 / kbhmeq/L34.6Cations A1030 E

10/21/13 15:21 / kbhmg/L2200Solids, Total Dissolved Calculated A1030 E

10/21/13 15:21 / kbh0.980TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-012

Client Sample ID: 7004

Collection Date: 10/11/13 15:15

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 09:55 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 09:55 / jba5mg/L442Bicarbonate as HCO3 A2320 B

10/16/13 21:44 / sf1mg/L213Calcium E200.7

D 10/17/13 00:33 / wc2mg/L408Chloride E300.0

10/16/13 21:44 / sf1mg/L55Magnesium E200.7

10/16/13 21:44 / sf1mg/L6Potassium E200.7

10/16/13 21:44 / sf1mg/L437Sodium E200.7

D 10/17/13 00:33 / wc8mg/L743Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 09:52 / alp1umhos/cm3120Conductivity @ 25 C A2510 B

H 10/16/13 09:52 / alp0.01s.u.7.32pH A4500-H B

10/16/13 15:00 / tmm20mg/L2180Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/16/13 23:55 / clm0.001mg/L0.013Arsenic E200.8

10/16/13 21:44 / sf0.03mg/LNDIron E200.7

10/16/13 23:55 / clm0.01mg/LNDMolybdenum E200.8

10/16/13 23:55 / clm0.001mg/L0.015Selenium E200.8

10/16/13 23:55 / clm0.0003mg/L1.54Uranium E200.8

DATA QUALITY

10/21/13 15:21 / kbh%-0.694A/C Balance (± 5) A1030 E

10/21/13 15:21 / kbhmeq/L34.8Anions A1030 E

10/21/13 15:21 / kbhmeq/L34.3Cations A1030 E

10/21/13 15:21 / kbhmg/L2100Solids, Total Dissolved Calculated A1030 E

10/21/13 15:21 / kbh1.02TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-013

Client Sample ID: 7005

Collection Date: 10/11/13 15:45

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 10:03 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 10:03 / jba5mg/L405Bicarbonate as HCO3 A2320 B

10/16/13 21:56 / sf1mg/L212Calcium E200.7

D 10/17/13 00:51 / wc2mg/L406Chloride E300.0

10/16/13 21:56 / sf1mg/L54Magnesium E200.7

10/16/13 21:56 / sf1mg/L6Potassium E200.7

10/16/13 21:56 / sf1mg/L423Sodium E200.7

D 10/17/13 00:51 / wc8mg/L733Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 09:55 / alp1umhos/cm3090Conductivity @ 25 C A2510 B

H 10/16/13 09:55 / alp0.01s.u.7.29pH A4500-H B

10/16/13 15:01 / tmm20mg/L2150Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/16/13 23:58 / clm0.001mg/L0.015Arsenic E200.8

10/16/13 21:56 / sf0.03mg/LNDIron E200.7

10/16/13 23:58 / clm0.01mg/LNDMolybdenum E200.8

10/16/13 23:58 / clm0.001mg/L0.015Selenium E200.8

10/16/13 23:58 / clm0.0003mg/L1.15Uranium E200.8

DATA QUALITY

10/21/13 15:21 / kbh%-0.567A/C Balance (± 5) A1030 E

10/21/13 15:21 / kbhmeq/L33.9Anions A1030 E

10/21/13 15:21 / kbhmeq/L33.5Cations A1030 E

10/21/13 15:21 / kbhmg/L2100Solids, Total Dissolved Calculated A1030 E

10/21/13 15:21 / kbh1.03TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-014

Client Sample ID: 7006

Collection Date: 10/12/13 08:25

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 10:10 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 10:10 / jba5mg/L253Bicarbonate as HCO3 A2320 B

10/16/13 21:59 / sf1mg/L125Calcium E200.7

10/17/13 01:10 / wc1mg/L62Chloride E300.0

10/16/13 21:59 / sf1mg/L36Magnesium E200.7

10/16/13 21:59 / sf1mg/L4Potassium E200.7

10/16/13 21:59 / sf1mg/L57Sodium E200.7

D 10/17/13 01:10 / wc4mg/L263Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 09:58 / alp1umhos/cm1070Conductivity @ 25 C A2510 B

H 10/16/13 09:58 / alp0.01s.u.7.42pH A4500-H B

10/16/13 15:02 / tmm10mg/L734Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 00:02 / clm0.001mg/L0.012Arsenic E200.8

10/16/13 21:59 / sf0.03mg/LNDIron E200.7

10/17/13 00:02 / clm0.01mg/LNDMolybdenum E200.8

10/17/13 00:02 / clm0.001mg/L0.006Selenium E200.8

10/17/13 00:02 / clm0.0003mg/L0.0099Uranium E200.8

DATA QUALITY

10/21/13 15:21 / kbh%1.18A/C Balance (± 5) A1030 E

10/21/13 15:21 / kbhmeq/L11.5Anions A1030 E

10/21/13 15:21 / kbhmeq/L11.8Cations A1030 E

10/21/13 15:21 / kbhmg/L700Solids, Total Dissolved Calculated A1030 E

10/21/13 15:21 / kbh1.06TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-015

Client Sample ID: 7007

Collection Date: 10/12/13 09:10

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 10:17 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 10:17 / jba5mg/L254Bicarbonate as HCO3 A2320 B

10/16/13 22:03 / sf1mg/L124Calcium E200.7

10/17/13 01:28 / wc1mg/L63Chloride E300.0

10/16/13 22:03 / sf1mg/L35Magnesium E200.7

10/16/13 22:03 / sf1mg/L4Potassium E200.7

10/16/13 22:03 / sf1mg/L56Sodium E200.7

D 10/17/13 01:28 / wc4mg/L265Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 10:01 / alp1umhos/cm1070Conductivity @ 25 C A2510 B

H 10/16/13 10:01 / alp0.01s.u.7.45pH A4500-H B

10/16/13 15:03 / tmm10mg/L728Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 00:05 / clm0.001mg/L0.013Arsenic E200.8

10/16/13 22:03 / sf0.03mg/LNDIron E200.7

10/17/13 00:05 / clm0.01mg/LNDMolybdenum E200.8

10/17/13 00:05 / clm0.001mg/L0.005Selenium E200.8

10/17/13 00:05 / clm0.0003mg/L0.0105Uranium E200.8

DATA QUALITY

10/21/13 15:21 / kbh%0.250A/C Balance (± 5) A1030 E

10/21/13 15:21 / kbhmeq/L11.6Anions A1030 E

10/21/13 15:21 / kbhmeq/L11.7Cations A1030 E

10/21/13 15:21 / kbhmg/L700Solids, Total Dissolved Calculated A1030 E

10/21/13 15:21 / kbh1.05TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-016

Client Sample ID: 7008

Collection Date: 10/12/13 10:15

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 10:25 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 10:25 / jba5mg/L256Bicarbonate as HCO3 A2320 B

10/16/13 22:07 / sf1mg/L124Calcium E200.7

10/17/13 01:47 / wc1mg/L61Chloride E300.0

10/16/13 22:07 / sf1mg/L35Magnesium E200.7

10/16/13 22:07 / sf1mg/L4Potassium E200.7

10/16/13 22:07 / sf1mg/L58Sodium E200.7

D 10/17/13 01:47 / wc4mg/L267Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 10:04 / alp1umhos/cm1060Conductivity @ 25 C A2510 B

H 10/16/13 10:04 / alp0.01s.u.7.43pH A4500-H B

10/16/13 15:03 / tmm10mg/L729Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 00:08 / clm0.001mg/L0.012Arsenic E200.8

10/16/13 22:07 / sf0.03mg/LNDIron E200.7

10/17/13 00:08 / clm0.01mg/LNDMolybdenum E200.8

10/17/13 00:08 / clm0.001mg/L0.006Selenium E200.8

10/17/13 00:08 / clm0.0003mg/L0.0095Uranium E200.8

DATA QUALITY

10/21/13 15:21 / kbh%0.448A/C Balance (± 5) A1030 E

10/21/13 15:21 / kbhmeq/L11.6Anions A1030 E

10/21/13 15:21 / kbhmeq/L11.7Cations A1030 E

10/21/13 15:21 / kbhmg/L700Solids, Total Dissolved Calculated A1030 E

10/21/13 15:21 / kbh1.04TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-017

Client Sample ID: 7009

Collection Date: 10/12/13 10:25

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 10:33 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 10:33 / jba5mg/L266Bicarbonate as HCO3 A2320 B

10/16/13 22:25 / sf1mg/L125Calcium E200.7

10/17/13 02:05 / wc1mg/L61Chloride E300.0

10/16/13 22:25 / sf1mg/L35Magnesium E200.7

10/16/13 22:25 / sf1mg/L4Potassium E200.7

10/16/13 22:25 / sf1mg/L58Sodium E200.7

D 10/17/13 02:05 / wc4mg/L267Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 10:07 / alp1umhos/cm1060Conductivity @ 25 C A2510 B

H 10/16/13 10:07 / alp0.01s.u.7.44pH A4500-H B

10/16/13 15:03 / tmm10mg/L738Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 00:11 / clm0.001mg/L0.012Arsenic E200.8

10/16/13 22:25 / sf0.03mg/LNDIron E200.7

10/17/13 00:11 / clm0.01mg/LNDMolybdenum E200.8

10/17/13 00:11 / clm0.001mg/L0.005Selenium E200.8

10/17/13 00:11 / clm0.0003mg/L0.0096Uranium E200.8

DATA QUALITY

10/21/13 15:21 / kbh%-0.210A/C Balance (± 5) A1030 E

10/21/13 15:21 / kbhmeq/L11.8Anions A1030 E

10/21/13 15:21 / kbhmeq/L11.7Cations A1030 E

10/21/13 15:21 / kbhmg/L700Solids, Total Dissolved Calculated A1030 E

10/21/13 15:21 / kbh1.05TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-018

Client Sample ID: 7010

Collection Date: 10/12/13 11:00

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 10:49 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 10:49 / jba5mg/L242Bicarbonate as HCO3 A2320 B

10/16/13 22:29 / sf1mg/L115Calcium E200.7

10/17/13 02:24 / wc1mg/L117Chloride E300.0

10/16/13 22:29 / sf1mg/L31Magnesium E200.7

10/16/13 22:29 / sf1mg/L4Potassium E200.7

10/16/13 22:29 / sf1mg/L100Sodium E200.7

D 10/17/13 02:24 / wc4mg/L218Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 10:22 / alp1umhos/cm1160Conductivity @ 25 C A2510 B

H 10/16/13 10:22 / alp0.01s.u.7.60pH A4500-H B

10/16/13 15:04 / tmm10mg/L758Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 00:15 / clm0.001mg/L0.017Arsenic E200.8

10/16/13 22:29 / sf0.03mg/L0.63Iron E200.7

10/17/13 00:15 / clm0.01mg/L0.10Molybdenum E200.8

10/17/13 00:15 / clm0.001mg/L0.008Selenium E200.8

10/17/13 00:15 / clm0.0003mg/L0.524Uranium E200.8

DATA QUALITY

10/21/13 15:21 / kbh%3.03A/C Balance (± 5) A1030 E

10/21/13 15:21 / kbhmeq/L12.1Anions A1030 E

10/21/13 15:21 / kbhmeq/L12.8Cations A1030 E

10/21/13 15:21 / kbhmg/L740Solids, Total Dissolved Calculated A1030 E

10/21/13 15:21 / kbh1.03TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-019

Client Sample ID: 7031

Collection Date: 10/12/13 11:45

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 10:56 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 10:56 / jba5mg/L299Bicarbonate as HCO3 A2320 B

10/16/13 22:32 / sf1mg/L101Calcium E200.7

10/17/13 02:42 / wc1mg/L132Chloride E300.0

10/16/13 22:32 / sf1mg/L28Magnesium E200.7

10/16/13 22:32 / sf1mg/L4Potassium E200.7

10/16/13 22:32 / sf1mg/L147Sodium E200.7

D 10/17/13 02:42 / wc4mg/L236Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 10:25 / alp1umhos/cm1330Conductivity @ 25 C A2510 B

H 10/16/13 10:25 / alp0.01s.u.7.67pH A4500-H B

10/16/13 15:04 / tmm10mg/L861Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 00:18 / clm0.001mg/L0.012Arsenic E200.8

10/16/13 22:32 / sf0.03mg/LNDIron E200.7

10/17/13 00:18 / clm0.01mg/L0.17Molybdenum E200.8

10/17/13 00:18 / clm0.001mg/L0.010Selenium E200.8

10/17/13 00:18 / clm0.0003mg/L0.882Uranium E200.8

DATA QUALITY

10/21/13 15:22 / kbh%0.0881A/C Balance (± 5) A1030 E

10/21/13 15:22 / kbhmeq/L13.8Anions A1030 E

10/21/13 15:22 / kbhmeq/L13.9Cations A1030 E

10/21/13 15:22 / kbhmg/L830Solids, Total Dissolved Calculated A1030 E

10/21/13 15:22 / kbh1.04TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-020

Client Sample ID: 7032

Collection Date: 10/12/13 12:20

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 11:04 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 11:04 / jba5mg/L347Bicarbonate as HCO3 A2320 B

10/16/13 22:36 / sf1mg/L94Calcium E200.7

10/17/13 03:01 / wc1mg/L150Chloride E300.0

10/16/13 22:36 / sf1mg/L26Magnesium E200.7

10/16/13 22:36 / sf1mg/L4Potassium E200.7

10/16/13 22:36 / sf1mg/L191Sodium E200.7

D 10/17/13 03:01 / wc4mg/L257Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 10:28 / alp1umhos/cm1480Conductivity @ 25 C A2510 B

H 10/16/13 10:28 / alp0.01s.u.7.69pH A4500-H B

10/16/13 15:04 / tmm10mg/L945Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 00:21 / clm0.001mg/L0.035Arsenic E200.8

10/16/13 22:36 / sf0.03mg/L0.27Iron E200.7

10/17/13 00:21 / clm0.01mg/L0.23Molybdenum E200.8

10/17/13 00:21 / clm0.001mg/L0.012Selenium E200.8

10/17/13 00:21 / clm0.0003mg/L1.24Uranium E200.8

DATA QUALITY

10/21/13 15:22 / kbh%-1.49A/C Balance (± 5) A1030 E

10/21/13 15:22 / kbhmeq/L15.7Anions A1030 E

10/21/13 15:22 / kbhmeq/L15.2Cations A1030 E

10/21/13 15:22 / kbhmg/L930Solids, Total Dissolved Calculated A1030 E

10/21/13 15:22 / kbh1.01TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.

Page 18 of 94



LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-021

Client Sample ID: 7033

Collection Date: 10/12/13 15:05

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

D 10/17/13 08:02 / jba10mg/L13800Acidity, Total as CaCO3 A2310 B

10/16/13 11:31 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 11:31 / jba5mg/LNDBicarbonate as HCO3 A2320 B

10/16/13 22:40 / sf1mg/L447Calcium E200.7

D 10/17/13 04:15 / wc20mg/L87Chloride E300.0

10/16/13 22:40 / sf1mg/L738Magnesium E200.7

10/16/13 22:40 / sf1mg/L15Potassium E200.7

D 10/16/13 22:40 / sf2mg/L87Sodium E200.7

D 10/17/13 04:15 / wc80mg/L15600Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 10:31 / alp1umhos/cm11200Conductivity @ 25 C A2510 B

H 10/16/13 10:31 / alp0.01s.u.3.95pH A4500-H B

10/17/13 14:26 / alp100mg/L22900Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 00:37 / clm0.001mg/L0.062Arsenic E200.8

10/16/13 22:40 / sf0.03mg/L262Iron E200.7

10/17/13 00:37 / clm0.01mg/L0.42Molybdenum E200.8

D 10/17/13 00:37 / clm0.003mg/L0.116Selenium E200.8

D 10/17/13 00:37 / clm0.001mg/L16.4Uranium E200.8

DATA QUALITY

10/21/13 15:22 / kbh%4.20A/C Balance (± 5) A1030 E

10/21/13 15:22 / kbhmeq/L334Anions A1030 E

10/21/13 15:22 / kbhmeq/L364Cations A1030 E

10/21/13 15:22 / kbhmg/L17000Solids, Total Dissolved Calculated A1030 E

10/21/13 15:22 / kbh1.35TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-022

Client Sample ID: 7034

Collection Date: 10/12/13 15:55

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

D 10/17/13 08:30 / jba10mg/L14000Acidity, Total as CaCO3 A2310 B

10/16/13 11:34 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 11:34 / jba5mg/LNDBicarbonate as HCO3 A2320 B

10/25/13 14:45 / sf1mg/L479Calcium E200.7

D 10/25/13 14:13 / wc20mg/L93Chloride E300.0

10/25/13 14:45 / sf1mg/L755Magnesium E200.7

10/25/13 14:45 / sf1mg/L17Potassium E200.7

D 10/25/13 14:45 / sf2mg/L94Sodium E200.7

D 10/25/13 14:13 / wc80mg/L15700Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 10:34 / alp1umhos/cm11200Conductivity @ 25 C A2510 B

H 10/16/13 10:34 / alp0.01s.u.3.95pH A4500-H B

10/17/13 14:26 / alp100mg/L22300Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 01:35 / clm0.001mg/L0.070Arsenic E200.8

10/16/13 22:50 / sf0.03mg/L265Iron E200.7

10/17/13 01:35 / clm0.01mg/L0.48Molybdenum E200.8

D 10/17/13 01:35 / clm0.003mg/L0.118Selenium E200.8

D 10/17/13 01:35 / clm0.001mg/L16.0Uranium E200.8

DATA QUALITY

10/29/13 09:24 / kbh%5.60A/C Balance (± 5) A1030 E

10/29/13 09:24 / kbhmeq/L331Anions A1030 E

10/29/13 09:24 / kbhmeq/L371Cations A1030 E

10/29/13 09:24 / kbhmg/L17000Solids, Total Dissolved Calculated A1030 E

10/29/13 09:24 / kbh1.30TDS Balance (0.80 - 1.20) A1030 E

- The Anion / Cation balance was confirmed by re-analysis.

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-023

Client Sample ID: 7035

Collection Date: 10/12/13 17:00

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

D 10/17/13 08:47 / jba10mg/L17700Acidity, Total as CaCO3 A2310 B

10/16/13 11:37 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 11:37 / jba5mg/LNDBicarbonate as HCO3 A2320 B

10/16/13 22:53 / sf1mg/L432Calcium E200.7

D 10/17/13 04:51 / wc20mg/L96Chloride E300.0

10/16/13 22:53 / sf1mg/L758Magnesium E200.7

10/16/13 22:53 / sf1mg/L7Potassium E200.7

D 10/16/13 22:53 / sf2mg/L88Sodium E200.7

D 10/17/13 04:51 / wc80mg/L18900Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 10:37 / alp1umhos/cm12600Conductivity @ 25 C A2510 B

H 10/16/13 10:37 / alp0.01s.u.3.76pH A4500-H B

10/17/13 14:27 / alp100mg/L26600Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 01:38 / clm0.001mg/L0.134Arsenic E200.8

10/16/13 22:53 / sf0.03mg/L232Iron E200.7

10/17/13 01:38 / clm0.01mg/L1.25Molybdenum E200.8

D 10/17/13 01:38 / clm0.003mg/L0.130Selenium E200.8

D 10/17/13 01:38 / clm0.001mg/L19.1Uranium E200.8

DATA QUALITY

10/21/13 15:22 / kbh%5.04A/C Balance (± 5) A1030 E

10/21/13 15:22 / kbhmeq/L399Anions A1030 E

10/21/13 15:22 / kbhmeq/L442Cations A1030 E

10/21/13 15:22 / kbhmg/L20000Solids, Total Dissolved Calculated A1030 E

10/21/13 15:22 / kbh1.31TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-024

Client Sample ID: 7036

Collection Date: 10/13/13 08:00

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 11:45 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 11:45 / jba5mg/L31Bicarbonate as HCO3 A2320 B

10/16/13 23:11 / sf1mg/LNDCalcium E200.7

10/17/13 05:10 / wc1mg/L10Chloride E300.0

10/16/13 23:11 / sf1mg/LNDMagnesium E200.7

10/16/13 23:11 / sf1mg/LNDPotassium E200.7

10/16/13 23:11 / sf1mg/L18Sodium E200.7

10/17/13 05:10 / wc1mg/LNDSulfate E300.0

PHYSICAL PROPERTIES

10/16/13 10:40 / alp1umhos/cm90Conductivity @ 25 C A2510 B

H 10/16/13 10:40 / alp0.01s.u.7.14pH A4500-H B

10/16/13 15:06 / tmm10mg/L68Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 01:41 / clm0.001mg/LNDArsenic E200.8

10/16/13 23:11 / sf0.03mg/LNDIron E200.7

10/17/13 01:41 / clm0.01mg/LNDMolybdenum E200.8

10/17/13 01:41 / clm0.001mg/LNDSelenium E200.8

10/17/13 01:41 / clm0.0003mg/LNDUranium E200.8

DATA QUALITY

10/21/13 15:22 / kbh%0.483A/C Balance (± 5) A1030 E

10/21/13 15:22 / kbhmeq/L0.840Anions A1030 E

10/21/13 15:22 / kbhmeq/L0.848Cations A1030 E

10/21/13 15:22 / kbhmg/L80Solids, Total Dissolved Calculated A1030 E

10/21/13 15:22 / kbh0.850TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-025

Client Sample ID: 7037

Collection Date: 10/13/13 08:40

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 12:01 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 12:01 / jba5mg/L211Bicarbonate as HCO3 A2320 B

10/16/13 23:15 / sf1mg/L86Calcium E200.7

10/17/13 06:05 / wc1mg/L48Chloride E300.0

10/16/13 23:15 / sf1mg/L26Magnesium E200.7

10/16/13 23:15 / sf1mg/L3Potassium E200.7

10/16/13 23:15 / sf1mg/L33Sodium E200.7

D 10/17/13 06:05 / wc2mg/L144Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 10:43 / alp1umhos/cm760Conductivity @ 25 C A2510 B

H 10/16/13 10:43 / alp0.01s.u.7.55pH A4500-H B

10/16/13 15:06 / tmm10mg/L489Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 01:44 / clm0.001mg/L0.018Arsenic E200.8

10/16/13 23:15 / sf0.03mg/LNDIron E200.7

10/17/13 01:44 / clm0.01mg/LNDMolybdenum E200.8

10/17/13 01:44 / clm0.001mg/L0.009Selenium E200.8

10/17/13 01:44 / clm0.0003mg/L0.0076Uranium E200.8

DATA QUALITY

10/21/13 15:22 / kbh%-0.423A/C Balance (± 5) A1030 E

10/21/13 15:22 / kbhmeq/L8.02Anions A1030 E

10/21/13 15:22 / kbhmeq/L7.95Cations A1030 E

10/21/13 15:22 / kbhmg/L470Solids, Total Dissolved Calculated A1030 E

10/21/13 15:22 / kbh1.04TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-026

Client Sample ID: 7038

Collection Date: 10/13/13 09:05

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 12:16 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 12:16 / jba5mg/L201Bicarbonate as HCO3 A2320 B

10/17/13 15:23 / sf1mg/L88Calcium E200.7

10/17/13 06:24 / wc1mg/L47Chloride E300.0

10/17/13 15:23 / sf1mg/L27Magnesium E200.7

10/17/13 15:23 / sf1mg/L3Potassium E200.7

10/17/13 15:23 / sf1mg/L34Sodium E200.7

D 10/17/13 06:24 / wc2mg/L155Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 10:46 / alp1umhos/cm766Conductivity @ 25 C A2510 B

H 10/16/13 10:46 / alp0.01s.u.7.31pH A4500-H B

10/16/13 15:08 / tmm10mg/L500Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 01:47 / clm0.001mg/L0.001Arsenic E200.8

10/17/13 15:23 / sf0.03mg/L0.32Iron E200.7

10/17/13 01:47 / clm0.01mg/L0.01Molybdenum E200.8

10/17/13 01:47 / clm0.001mg/L0.009Selenium E200.8

10/17/13 01:47 / clm0.0003mg/L0.0139Uranium E200.8

DATA QUALITY

10/21/13 15:22 / kbh%0.529A/C Balance (± 5) A1030 E

10/21/13 15:22 / kbhmeq/L8.07Anions A1030 E

10/21/13 15:22 / kbhmeq/L8.16Cations A1030 E

10/21/13 15:22 / kbhmg/L480Solids, Total Dissolved Calculated A1030 E

10/21/13 15:22 / kbh1.04TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-027

Client Sample ID: 7039

Collection Date: 10/13/13 10:10

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 12:24 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 12:24 / jba5mg/L210Bicarbonate as HCO3 A2320 B

10/17/13 15:34 / sf1mg/L82Calcium E200.7

10/17/13 06:42 / wc1mg/L45Chloride E300.0

10/17/13 15:34 / sf1mg/L25Magnesium E200.7

10/17/13 15:34 / sf1mg/L3Potassium E200.7

10/17/13 15:34 / sf1mg/L34Sodium E200.7

D 10/17/13 06:42 / wc2mg/L139Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 10:49 / alp1umhos/cm736Conductivity @ 25 C A2510 B

H 10/16/13 10:49 / alp0.01s.u.7.54pH A4500-H B

10/16/13 15:08 / tmm10mg/L471Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 01:50 / clm0.001mg/L0.021Arsenic E200.8

10/17/13 15:34 / sf0.03mg/LNDIron E200.7

10/17/13 01:50 / clm0.01mg/L0.01Molybdenum E200.8

10/17/13 01:50 / clm0.001mg/L0.008Selenium E200.8

10/17/13 01:50 / clm0.0003mg/L0.0077Uranium E200.8

DATA QUALITY

10/21/13 15:22 / kbh%-0.791A/C Balance (± 5) A1030 E

10/21/13 15:22 / kbhmeq/L7.80Anions A1030 E

10/21/13 15:22 / kbhmeq/L7.68Cations A1030 E

10/21/13 15:22 / kbhmg/L460Solids, Total Dissolved Calculated A1030 E

10/21/13 15:22 / kbh1.03TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-028

Client Sample ID: 7040

Collection Date: 10/13/13 10:20

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 12:33 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 12:33 / jba5mg/L220Bicarbonate as HCO3 A2320 B

10/17/13 15:37 / sf1mg/L79Calcium E200.7

10/17/13 07:00 / wc1mg/L45Chloride E300.0

10/17/13 15:37 / sf1mg/L24Magnesium E200.7

10/17/13 15:37 / sf1mg/L3Potassium E200.7

10/17/13 15:37 / sf1mg/L34Sodium E200.7

D 10/17/13 07:00 / wc2mg/L141Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 10:55 / alp1umhos/cm739Conductivity @ 25 C A2510 B

H 10/16/13 10:55 / alp0.01s.u.7.53pH A4500-H B

10/16/13 15:09 / tmm10mg/L474Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 01:54 / clm0.001mg/L0.022Arsenic E200.8

10/17/13 15:37 / sf0.03mg/LNDIron E200.7

10/17/13 01:54 / clm0.01mg/L0.01Molybdenum E200.8

10/17/13 01:54 / clm0.001mg/L0.009Selenium E200.8

10/17/13 01:54 / clm0.0003mg/L0.0075Uranium E200.8

DATA QUALITY

10/21/13 15:23 / kbh%-3.79A/C Balance (± 5) A1030 E

10/21/13 15:23 / kbhmeq/L8.01Anions A1030 E

10/21/13 15:23 / kbhmeq/L7.43Cations A1030 E

10/21/13 15:23 / kbhmg/L460Solids, Total Dissolved Calculated A1030 E

10/21/13 15:23 / kbh1.03TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-029

Client Sample ID: 7041

Collection Date: 10/13/13 10:40

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 12:41 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 12:41 / jba5mg/L212Bicarbonate as HCO3 A2320 B

10/17/13 15:41 / sf1mg/L116Calcium E200.7

10/17/13 07:19 / wc1mg/L153Chloride E300.0

10/17/13 15:41 / sf1mg/L37Magnesium E200.7

10/17/13 15:41 / sf1mg/L3Potassium E200.7

10/17/13 15:41 / sf1mg/L66Sodium E200.7

D 10/17/13 07:19 / wc4mg/L180Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 10:58 / alp1umhos/cm1150Conductivity @ 25 C A2510 B

H 10/16/13 10:58 / alp0.01s.u.7.58pH A4500-H B

10/16/13 15:09 / tmm10mg/L724Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 01:57 / clm0.001mg/L0.022Arsenic E200.8

10/17/13 15:41 / sf0.03mg/LNDIron E200.7

10/17/13 01:57 / clm0.01mg/LNDMolybdenum E200.8

10/17/13 01:57 / clm0.001mg/L0.008Selenium E200.8

10/17/13 01:57 / clm0.0003mg/L0.0167Uranium E200.8

DATA QUALITY

10/21/13 15:23 / kbh%-0.772A/C Balance (± 5) A1030 E

10/21/13 15:23 / kbhmeq/L11.9Anions A1030 E

10/21/13 15:23 / kbhmeq/L11.7Cations A1030 E

10/21/13 15:23 / kbhmg/L700Solids, Total Dissolved Calculated A1030 E

10/21/13 15:23 / kbh1.04TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-030

Client Sample ID: 7042

Collection Date: 10/13/13 11:05

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 12:48 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 12:48 / jba5mg/L212Bicarbonate as HCO3 A2320 B

10/17/13 15:45 / sf1mg/L116Calcium E200.7

10/17/13 07:37 / wc1mg/L151Chloride E300.0

10/17/13 15:45 / sf1mg/L37Magnesium E200.7

10/17/13 15:45 / sf1mg/L3Potassium E200.7

10/17/13 15:45 / sf1mg/L66Sodium E200.7

D 10/17/13 07:37 / wc4mg/L177Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 11:01 / alp1umhos/cm1150Conductivity @ 25 C A2510 B

H 10/16/13 11:01 / alp0.01s.u.7.64pH A4500-H B

10/16/13 15:09 / tmm10mg/L725Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 02:00 / clm0.001mg/L0.015Arsenic E200.8

10/17/13 15:45 / sf0.03mg/LNDIron E200.7

10/17/13 02:00 / clm0.01mg/L0.02Molybdenum E200.8

10/17/13 02:00 / clm0.001mg/L0.009Selenium E200.8

10/17/13 02:00 / clm0.0003mg/L0.0176Uranium E200.8

DATA QUALITY

10/21/13 15:23 / kbh%0.0231A/C Balance (± 5) A1030 E

10/21/13 15:23 / kbhmeq/L11.8Anions A1030 E

10/21/13 15:23 / kbhmeq/L11.8Cations A1030 E

10/21/13 15:23 / kbhmg/L690Solids, Total Dissolved Calculated A1030 E

10/21/13 15:23 / kbh1.05TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-031

Client Sample ID: 7043

Collection Date: 10/13/13 11:35

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 12:56 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 12:56 / jba5mg/L214Bicarbonate as HCO3 A2320 B

10/17/13 15:49 / sf1mg/L120Calcium E200.7

10/17/13 08:33 / wc1mg/L150Chloride E300.0

10/17/13 15:49 / sf1mg/L37Magnesium E200.7

10/17/13 15:49 / sf1mg/L3Potassium E200.7

10/17/13 15:49 / sf1mg/L60Sodium E200.7

D 10/17/13 08:33 / wc4mg/L178Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 11:04 / alp1umhos/cm1150Conductivity @ 25 C A2510 B

H 10/16/13 11:04 / alp0.01s.u.7.64pH A4500-H B

10/16/13 15:10 / tmm10mg/L740Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 02:16 / clm0.001mg/L0.026Arsenic E200.8

10/17/13 15:49 / sf0.03mg/LNDIron E200.7

10/17/13 02:16 / clm0.01mg/L0.01Molybdenum E200.8

10/17/13 02:16 / clm0.001mg/L0.008Selenium E200.8

10/17/13 02:16 / clm0.0003mg/L0.0163Uranium E200.8

DATA QUALITY

10/21/13 15:23 / kbh%-0.207A/C Balance (± 5) A1030 E

10/21/13 15:23 / kbhmeq/L11.8Anions A1030 E

10/21/13 15:23 / kbhmeq/L11.7Cations A1030 E

10/21/13 15:23 / kbhmg/L690Solids, Total Dissolved Calculated A1030 E

10/21/13 15:23 / kbh1.07TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-032

Client Sample ID: 7044

Collection Date: 10/13/13 11:45

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 13:11 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 13:11 / jba5mg/L214Bicarbonate as HCO3 A2320 B

10/17/13 15:52 / sf1mg/L119Calcium E200.7

10/17/13 09:28 / wc1mg/L150Chloride E300.0

10/17/13 15:52 / sf1mg/L37Magnesium E200.7

10/17/13 15:52 / sf1mg/L3Potassium E200.7

10/17/13 15:52 / sf1mg/L59Sodium E200.7

D 10/17/13 09:28 / wc4mg/L177Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 11:07 / alp1umhos/cm1150Conductivity @ 25 C A2510 B

H 10/16/13 11:07 / alp0.01s.u.7.61pH A4500-H B

10/16/13 15:10 / tmm10mg/L751Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 02:29 / clm0.001mg/L0.026Arsenic E200.8

10/17/13 15:52 / sf0.03mg/LNDIron E200.7

10/17/13 02:29 / clm0.01mg/L0.01Molybdenum E200.8

10/17/13 02:29 / clm0.001mg/L0.008Selenium E200.8

10/17/13 02:29 / clm0.0003mg/L0.0162Uranium E200.8

DATA QUALITY

10/21/13 15:23 / kbh%-0.467A/C Balance (± 5) A1030 E

10/21/13 15:23 / kbhmeq/L11.8Anions A1030 E

10/21/13 15:23 / kbhmeq/L11.6Cations A1030 E

10/21/13 15:23 / kbhmg/L690Solids, Total Dissolved Calculated A1030 E

10/21/13 15:23 / kbh1.09TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-033

Client Sample ID: 7045

Collection Date: 10/13/13 14:00

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 13:19 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 13:19 / jba5mg/L224Bicarbonate as HCO3 A2320 B

10/17/13 16:11 / sf1mg/L92Calcium E200.7

10/17/13 09:47 / wc1mg/L73Chloride E300.0

10/17/13 16:11 / sf1mg/L23Magnesium E200.7

10/17/13 16:11 / sf1mg/L4Potassium E200.7

10/17/13 16:11 / sf1mg/L43Sodium E200.7

D 10/17/13 09:47 / wc2mg/L129Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 11:10 / alp1umhos/cm814Conductivity @ 25 C A2510 B

H 10/16/13 11:10 / alp0.01s.u.7.55pH A4500-H B

10/16/13 15:12 / tmm10mg/L521Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 02:33 / clm0.001mg/L0.013Arsenic E200.8

10/17/13 16:11 / sf0.03mg/LNDIron E200.7

10/17/13 02:33 / clm0.01mg/LNDMolybdenum E200.8

10/17/13 02:33 / clm0.001mg/L0.011Selenium E200.8

10/17/13 02:33 / clm0.0003mg/L0.0106Uranium E200.8

DATA QUALITY

10/21/13 15:23 / kbh%-0.172A/C Balance (± 5) A1030 E

10/21/13 15:23 / kbhmeq/L8.54Anions A1030 E

10/21/13 15:23 / kbhmeq/L8.51Cations A1030 E

10/21/13 15:23 / kbhmg/L500Solids, Total Dissolved Calculated A1030 E

10/21/13 15:23 / kbh1.05TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-034

Client Sample ID: 7046

Collection Date: 10/13/13 14:30

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 13:27 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 13:27 / jba5mg/L237Bicarbonate as HCO3 A2320 B

10/17/13 16:14 / sf1mg/L89Calcium E200.7

10/17/13 10:05 / wc1mg/L67Chloride E300.0

10/17/13 16:14 / sf1mg/L23Magnesium E200.7

10/17/13 16:14 / sf1mg/L3Potassium E200.7

10/17/13 16:14 / sf1mg/L45Sodium E200.7

D 10/17/13 10:05 / wc2mg/L127Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 11:13 / alp1umhos/cm795Conductivity @ 25 C A2510 B

H 10/16/13 11:13 / alp0.01s.u.7.53pH A4500-H B

10/16/13 15:15 / tmm10mg/L509Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 02:36 / clm0.001mg/L0.012Arsenic E200.8

10/17/13 16:14 / sf0.03mg/LNDIron E200.7

10/17/13 02:36 / clm0.01mg/LNDMolybdenum E200.8

10/17/13 02:36 / clm0.001mg/L0.011Selenium E200.8

10/17/13 02:36 / clm0.0003mg/L0.0094Uranium E200.8

DATA QUALITY

10/21/13 15:23 / kbh%-1.09A/C Balance (± 5) A1030 E

10/21/13 15:23 / kbhmeq/L8.54Anions A1030 E

10/21/13 15:23 / kbhmeq/L8.35Cations A1030 E

10/21/13 15:23 / kbhmg/L490Solids, Total Dissolved Calculated A1030 E

10/21/13 15:23 / kbh1.03TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-035

Client Sample ID: 7047

Collection Date: 10/13/13 15:55

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 13:34 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 13:34 / jba5mg/L227Bicarbonate as HCO3 A2320 B

10/17/13 16:18 / sf1mg/L79Calcium E200.7

10/17/13 10:23 / wc1mg/L42Chloride E300.0

10/17/13 16:18 / sf1mg/L22Magnesium E200.7

10/17/13 16:18 / sf1mg/L3Potassium E200.7

10/17/13 16:18 / sf1mg/L48Sodium E200.7

D 10/17/13 10:23 / wc2mg/L140Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 11:16 / alp1umhos/cm744Conductivity @ 25 C A2510 B

H 10/16/13 11:16 / alp0.01s.u.7.52pH A4500-H B

10/16/13 15:15 / tmm10mg/L481Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 02:39 / clm0.001mg/L0.030Arsenic E200.8

10/17/13 16:18 / sf0.03mg/LNDIron E200.7

10/17/13 02:39 / clm0.01mg/LNDMolybdenum E200.8

10/17/13 02:39 / clm0.001mg/L0.010Selenium E200.8

10/17/13 02:39 / clm0.0003mg/L0.0079Uranium E200.8

DATA QUALITY

10/21/13 15:23 / kbh%-0.339A/C Balance (± 5) A1030 E

10/21/13 15:23 / kbhmeq/L7.95Anions A1030 E

10/21/13 15:23 / kbhmeq/L7.89Cations A1030 E

10/21/13 15:23 / kbhmg/L470Solids, Total Dissolved Calculated A1030 E

10/21/13 15:23 / kbh1.03TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-036

Client Sample ID: 7048

Collection Date: 10/13/13 16:00

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 13:42 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 13:42 / jba5mg/L227Bicarbonate as HCO3 A2320 B

10/17/13 16:29 / sf1mg/L78Calcium E200.7

10/17/13 10:42 / wc1mg/L43Chloride E300.0

10/17/13 16:29 / sf1mg/L21Magnesium E200.7

10/17/13 16:29 / sf1mg/L3Potassium E200.7

10/17/13 16:29 / sf1mg/L47Sodium E200.7

D 10/17/13 10:42 / wc2mg/L143Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 11:19 / alp1umhos/cm743Conductivity @ 25 C A2510 B

H 10/16/13 11:19 / alp0.01s.u.7.53pH A4500-H B

10/16/13 15:15 / tmm10mg/L474Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 02:43 / clm0.001mg/L0.030Arsenic E200.8

10/17/13 16:29 / sf0.03mg/LNDIron E200.7

10/17/13 02:43 / clm0.01mg/LNDMolybdenum E200.8

10/17/13 02:43 / clm0.001mg/L0.009Selenium E200.8

10/17/13 02:43 / clm0.0003mg/L0.0076Uranium E200.8

DATA QUALITY

10/21/13 15:23 / kbh%-1.81A/C Balance (± 5) A1030 E

10/21/13 15:23 / kbhmeq/L8.04Anions A1030 E

10/21/13 15:23 / kbhmeq/L7.75Cations A1030 E

10/21/13 15:23 / kbhmg/L470Solids, Total Dissolved Calculated A1030 E

10/21/13 15:23 / kbh1.01TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-037

Client Sample ID: 7049

Collection Date: 10/14/13 07:55

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 13:52 / jba5mg/L122Carbonate as CO3 A2320 B

10/16/13 13:52 / jba5mg/LNDBicarbonate as HCO3 A2320 B

10/17/13 16:32 / sf1mg/L25Calcium E200.7

D 10/17/13 11:00 / wc2mg/L344Chloride E300.0

10/17/13 16:32 / sf1mg/L2Magnesium E200.7

10/17/13 16:32 / sf1mg/L23Potassium E200.7

10/17/13 16:32 / sf1mg/L582Sodium E200.7

D 10/17/13 11:00 / wc8mg/L462Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 11:22 / alp1umhos/cm3260Conductivity @ 25 C A2510 B

H 10/16/13 11:22 / alp0.01s.u.11.6pH A4500-H B

10/17/13 14:27 / alp20mg/L1650Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 02:59 / clm0.001mg/L0.013Arsenic E200.8

10/17/13 16:32 / sf0.03mg/LNDIron E200.7

10/17/13 02:59 / clm0.01mg/L1.18Molybdenum E200.8

10/17/13 02:59 / clm0.001mg/L0.033Selenium E200.8

10/17/13 02:59 / clm0.0003mg/L3.24Uranium E200.8

DATA QUALITY

10/21/13 15:24 / kbh%1.81A/C Balance (± 5) A1030 E

10/21/13 15:24 / kbhmeq/L26.4Anions A1030 E

10/21/13 15:24 / kbhmeq/L27.3Cations A1030 E

10/21/13 15:24 / kbhmg/L1700Solids, Total Dissolved Calculated A1030 E

10/21/13 15:24 / kbh0.990TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-038

Client Sample ID: 7050

Collection Date: 10/14/13 08:20

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 14:06 / jba5mg/L129Carbonate as CO3 A2320 B

10/16/13 14:06 / jba5mg/LNDBicarbonate as HCO3 A2320 B

10/17/13 16:36 / sf1mg/L17Calcium E200.7

D 10/17/13 11:19 / wc2mg/L346Chloride E300.0

10/17/13 16:36 / sf1mg/L2Magnesium E200.7

10/17/13 16:36 / sf1mg/L22Potassium E200.7

10/17/13 16:36 / sf1mg/L586Sodium E200.7

D 10/17/13 11:19 / wc8mg/L465Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 12:17 / alp1umhos/cm3210Conductivity @ 25 C A2510 B

H 10/16/13 12:17 / alp0.01s.u.11.6pH A4500-H B

10/17/13 14:27 / alp20mg/L1630Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 03:02 / clm0.001mg/L0.006Arsenic E200.8

10/17/13 16:36 / sf0.03mg/LNDIron E200.7

10/17/13 03:02 / clm0.01mg/L0.59Molybdenum E200.8

10/17/13 03:02 / clm0.001mg/L0.016Selenium E200.8

10/17/13 03:02 / clm0.0003mg/L1.39Uranium E200.8

DATA QUALITY

10/21/13 15:24 / kbh%1.47A/C Balance (± 5) A1030 E

10/21/13 15:24 / kbhmeq/L26.3Anions A1030 E

10/21/13 15:24 / kbhmeq/L27.1Cations A1030 E

10/21/13 15:24 / kbhmg/L1700Solids, Total Dissolved Calculated A1030 E

10/21/13 15:24 / kbh0.980TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-039

Client Sample ID: 7051

Collection Date: 10/14/13 09:10

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 14:14 / jba5mg/L144Carbonate as CO3 A2320 B

10/16/13 14:14 / jba5mg/L70Bicarbonate as HCO3 A2320 B

10/25/13 14:49 / sf1mg/L63Calcium E200.7

D 10/25/13 14:31 / wc2mg/L333Chloride E300.0

10/25/13 14:49 / sf1mg/L18Magnesium E200.7

10/25/13 14:49 / sf1mg/L16Potassium E200.7

10/25/13 14:49 / sf1mg/L563Sodium E200.7

D 10/25/13 14:31 / wc8mg/L512Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 12:20 / alp1umhos/cm2650Conductivity @ 25 C A2510 B

H 10/16/13 12:20 / alp0.01s.u.10.3pH A4500-H B

10/16/13 15:16 / tmm20mg/L1670Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 03:05 / clm0.001mg/L0.245Arsenic E200.8

10/17/13 16:40 / sf0.03mg/LNDIron E200.7

10/17/13 03:05 / clm0.01mg/L0.70Molybdenum E200.8

10/17/13 03:05 / clm0.001mg/L0.017Selenium E200.8

10/17/13 03:05 / clm0.0003mg/L3.08Uranium E200.8

DATA QUALITY

10/29/13 09:25 / kbh%5.84A/C Balance (± 5) A1030 E

10/29/13 09:25 / kbhmeq/L26.3Anions A1030 E

10/29/13 09:25 / kbhmeq/L29.5Cations A1030 E

10/29/13 09:25 / kbhmg/L1700Solids, Total Dissolved Calculated A1030 E

10/29/13 09:25 / kbh0.970TDS Balance (0.80 - 1.20) A1030 E

- The Anion / Cation balance was confirmed by re-analysis.

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-040

Client Sample ID: 7052

Collection Date: 10/14/13 09:50

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 14:22 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 14:22 / jba5mg/L252Bicarbonate as HCO3 A2320 B

10/17/13 17:25 / sf1mg/L140Calcium E200.7

10/17/13 11:56 / wc1mg/L153Chloride E300.0

10/17/13 17:25 / sf1mg/L39Magnesium E200.7

10/17/13 17:25 / sf1mg/L5Potassium E200.7

10/17/13 17:25 / sf1mg/L80Sodium E200.7

D 10/17/13 11:56 / wc4mg/L248Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 12:23 / alp1umhos/cm1300Conductivity @ 25 C A2510 B

H 10/16/13 12:23 / alp0.01s.u.7.39pH A4500-H B

10/16/13 15:16 / tmm10mg/L859Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 03:09 / clm0.001mg/L0.003Arsenic E200.8

10/17/13 17:25 / sf0.03mg/LNDIron E200.7

10/17/13 03:09 / clm0.01mg/L0.02Molybdenum E200.8

10/17/13 03:09 / clm0.001mg/L0.009Selenium E200.8

10/17/13 03:09 / clm0.0003mg/L0.0953Uranium E200.8

DATA QUALITY

10/21/13 15:24 / kbh%-0.311A/C Balance (± 5) A1030 E

10/21/13 15:24 / kbhmeq/L13.9Anions A1030 E

10/21/13 15:24 / kbhmeq/L13.8Cations A1030 E

10/21/13 15:24 / kbhmg/L820Solids, Total Dissolved Calculated A1030 E

10/21/13 15:24 / kbh1.05TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-041

Client Sample ID: 7053

Collection Date: 10/14/13 10:35

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 14:56 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 14:56 / jba5mg/L225Bicarbonate as HCO3 A2320 B

10/17/13 17:29 / sf1mg/L131Calcium E200.7

10/17/13 12:51 / wc1mg/L147Chloride E300.0

10/17/13 17:29 / sf1mg/L38Magnesium E200.7

10/17/13 17:29 / sf1mg/L4Potassium E200.7

10/17/13 17:29 / sf1mg/L67Sodium E200.7

D 10/17/13 12:51 / wc4mg/L208Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 12:26 / alp1umhos/cm1190Conductivity @ 25 C A2510 B

H 10/16/13 12:26 / alp0.01s.u.7.55pH A4500-H B

10/16/13 15:16 / tmm10mg/L783Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 03:12 / clm0.001mg/L0.006Arsenic E200.8

10/17/13 17:29 / sf0.03mg/LNDIron E200.7

10/17/13 03:12 / clm0.01mg/L0.02Molybdenum E200.8

10/17/13 03:12 / clm0.001mg/L0.009Selenium E200.8

10/17/13 03:12 / clm0.0003mg/L0.0489Uranium E200.8

DATA QUALITY

10/21/13 15:24 / kbh%0.740A/C Balance (± 5) A1030 E

10/21/13 15:24 / kbhmeq/L12.5Anions A1030 E

10/21/13 15:24 / kbhmeq/L12.7Cations A1030 E

10/21/13 15:24 / kbhmg/L740Solids, Total Dissolved Calculated A1030 E

10/21/13 15:24 / kbh1.06TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-042

Client Sample ID: 7054

Collection Date: 10/14/13 11:50

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 15:11 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 15:11 / jba5mg/L317Bicarbonate as HCO3 A2320 B

10/17/13 17:32 / sf1mg/L173Calcium E200.7

10/17/13 13:46 / wc1mg/L182Chloride E300.0

10/17/13 17:32 / sf1mg/L45Magnesium E200.7

10/17/13 17:32 / sf1mg/L5Potassium E200.7

10/17/13 17:32 / sf1mg/L128Sodium E200.7

D 10/17/13 13:46 / wc4mg/L332Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 12:29 / alp1umhos/cm1600Conductivity @ 25 C A2510 B

H 10/16/13 12:29 / alp0.01s.u.7.45pH A4500-H B

10/16/13 15:17 / tmm10mg/L1080Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 03:25 / clm0.001mg/L0.009Arsenic E200.8

10/17/13 17:32 / sf0.03mg/LNDIron E200.7

10/17/13 03:25 / clm0.01mg/L0.02Molybdenum E200.8

10/17/13 03:25 / clm0.001mg/L0.011Selenium E200.8

10/17/13 03:25 / clm0.0003mg/L0.315Uranium E200.8

DATA QUALITY

10/21/13 15:24 / kbh%1.29A/C Balance (± 5) A1030 E

10/21/13 15:24 / kbhmeq/L17.6Anions A1030 E

10/21/13 15:24 / kbhmeq/L18.1Cations A1030 E

10/21/13 15:24 / kbhmg/L1100Solids, Total Dissolved Calculated A1030 E

10/21/13 15:24 / kbh1.02TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-043

Client Sample ID: 7029

Collection Date: 10/11/13 12:30

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 15:27 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 15:27 / jba5mg/L242Bicarbonate as HCO3 A2320 B

10/17/13 17:36 / sf1mg/L145Calcium E200.7

10/17/13 14:05 / wc1mg/L144Chloride E300.0

10/17/13 17:36 / sf1mg/L40Magnesium E200.7

10/17/13 17:36 / sf1mg/L6Potassium E200.7

10/17/13 17:36 / sf1mg/L91Sodium E200.7

D 10/17/13 14:05 / wc4mg/L302Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 12:32 / alp1umhos/cm1350Conductivity @ 25 C A2510 B

H 10/16/13 12:32 / alp0.01s.u.7.42pH A4500-H B

10/16/13 15:17 / tmm10mg/L911Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 03:41 / clm0.001mg/L0.007Arsenic E200.8

10/17/13 17:36 / sf0.03mg/LNDIron E200.7

10/17/13 03:41 / clm0.01mg/LNDMolybdenum E200.8

10/17/13 03:41 / clm0.001mg/L0.009Selenium E200.8

10/17/13 03:41 / clm0.0003mg/L0.0155Uranium E200.8

DATA QUALITY

10/21/13 15:24 / kbh%-0.0538A/C Balance (± 5) A1030 E

10/21/13 15:24 / kbhmeq/L14.7Anions A1030 E

10/21/13 15:24 / kbhmeq/L14.7Cations A1030 E

10/21/13 15:24 / kbhmg/L880Solids, Total Dissolved Calculated A1030 E

10/21/13 15:24 / kbh1.03TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-044

Client Sample ID: 7030

Collection Date: 10/11/13 13:15

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 15:35 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 15:35 / jba5mg/L241Bicarbonate as HCO3 A2320 B

10/17/13 17:40 / sf1mg/L148Calcium E200.7

10/17/13 14:23 / wc1mg/L140Chloride E300.0

10/17/13 17:40 / sf1mg/L41Magnesium E200.7

10/17/13 17:40 / sf1mg/L6Potassium E200.7

10/17/13 17:40 / sf1mg/L94Sodium E200.7

D 10/17/13 14:23 / wc4mg/L294Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 12:35 / alp1umhos/cm1350Conductivity @ 25 C A2510 B

H 10/16/13 12:35 / alp0.01s.u.7.49pH A4500-H B

10/16/13 15:18 / tmm10mg/L895Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 03:44 / clm0.001mg/L0.007Arsenic E200.8

10/17/13 17:40 / sf0.03mg/LNDIron E200.7

10/17/13 03:44 / clm0.01mg/LNDMolybdenum E200.8

10/17/13 03:44 / clm0.001mg/L0.010Selenium E200.8

10/17/13 03:44 / clm0.0003mg/L0.0163Uranium E200.8

DATA QUALITY

10/21/13 15:24 / kbh%2.34A/C Balance (± 5) A1030 E

10/21/13 15:24 / kbhmeq/L14.4Anions A1030 E

10/21/13 15:24 / kbhmeq/L15.1Cations A1030 E

10/21/13 15:24 / kbhmg/L880Solids, Total Dissolved Calculated A1030 E

10/21/13 15:24 / kbh1.02TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-045

Client Sample ID: 6951

Collection Date: 10/11/13 14:30

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 15:44 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 15:44 / jba5mg/L505Bicarbonate as HCO3 A2320 B

10/17/13 17:50 / sf1mg/L204Calcium E200.7

D 10/17/13 14:42 / wc2mg/L400Chloride E300.0

10/17/13 17:50 / sf1mg/L53Magnesium E200.7

10/17/13 17:50 / sf1mg/L6Potassium E200.7

10/17/13 17:50 / sf1mg/L464Sodium E200.7

D 10/17/13 14:42 / wc8mg/L783Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 12:38 / alp1umhos/cm3200Conductivity @ 25 C A2510 B

H 10/16/13 12:38 / alp0.01s.u.7.23pH A4500-H B

10/16/13 15:18 / tmm20mg/L2210Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 03:48 / clm0.001mg/L0.015Arsenic E200.8

10/17/13 17:50 / sf0.03mg/LNDIron E200.7

10/17/13 03:48 / clm0.01mg/LNDMolybdenum E200.8

10/17/13 03:48 / clm0.001mg/L0.016Selenium E200.8

10/17/13 03:48 / clm0.0003mg/L2.19Uranium E200.8

DATA QUALITY

10/21/13 15:24 / kbh%-2.05A/C Balance (± 5) A1030 E

10/21/13 15:24 / kbhmeq/L36.4Anions A1030 E

10/21/13 15:24 / kbhmeq/L34.9Cations A1030 E

10/21/13 15:24 / kbhmg/L2200Solids, Total Dissolved Calculated A1030 E

10/21/13 15:24 / kbh1.00TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-046

Client Sample ID: 6952

Collection Date: 10/11/13 14:35

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 15:55 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 15:55 / jba5mg/L491Bicarbonate as HCO3 A2320 B

10/17/13 17:54 / sf1mg/L207Calcium E200.7

D 10/17/13 15:00 / wc2mg/L394Chloride E300.0

10/17/13 17:54 / sf1mg/L54Magnesium E200.7

10/17/13 17:54 / sf1mg/L6Potassium E200.7

10/17/13 17:54 / sf1mg/L472Sodium E200.7

D 10/17/13 15:00 / wc8mg/L772Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 12:41 / alp1umhos/cm3180Conductivity @ 25 C A2510 B

H 10/16/13 12:41 / alp0.01s.u.7.22pH A4500-H B

10/16/13 15:18 / tmm20mg/L2230Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 03:51 / clm0.001mg/L0.014Arsenic E200.8

10/17/13 17:54 / sf0.03mg/LNDIron E200.7

10/17/13 03:51 / clm0.01mg/LNDMolybdenum E200.8

10/17/13 03:51 / clm0.001mg/L0.016Selenium E200.8

10/17/13 03:51 / clm0.0003mg/L2.15Uranium E200.8

DATA QUALITY

10/21/13 15:24 / kbh%-0.446A/C Balance (± 5) A1030 E

10/21/13 15:24 / kbhmeq/L35.8Anions A1030 E

10/21/13 15:24 / kbhmeq/L35.4Cations A1030 E

10/21/13 15:24 / kbhmg/L2200Solids, Total Dissolved Calculated A1030 E

10/21/13 15:24 / kbh1.01TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-047

Client Sample ID: 6953

Collection Date: 10/11/13 15:20

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 16:03 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 16:03 / jba5mg/L494Bicarbonate as HCO3 A2320 B

10/17/13 18:12 / sf1mg/L211Calcium E200.7

D 10/17/13 15:18 / wc2mg/L393Chloride E300.0

10/17/13 18:12 / sf1mg/L54Magnesium E200.7

10/17/13 18:12 / sf1mg/L6Potassium E200.7

10/17/13 18:12 / sf1mg/L484Sodium E200.7

D 10/17/13 15:18 / wc8mg/L778Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 12:44 / alp1umhos/cm3190Conductivity @ 25 C A2510 B

H 10/16/13 12:44 / alp0.01s.u.7.29pH A4500-H B

10/16/13 15:18 / tmm20mg/L2240Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 03:54 / clm0.001mg/L0.015Arsenic E200.8

10/17/13 18:12 / sf0.03mg/LNDIron E200.7

10/17/13 03:54 / clm0.01mg/LNDMolybdenum E200.8

10/17/13 03:54 / clm0.001mg/L0.016Selenium E200.8

10/17/13 03:54 / clm0.0003mg/L2.13Uranium E200.8

DATA QUALITY

10/21/13 15:25 / kbh%0.383A/C Balance (± 5) A1030 E

10/21/13 15:25 / kbhmeq/L35.9Anions A1030 E

10/21/13 15:25 / kbhmeq/L36.2Cations A1030 E

10/21/13 15:25 / kbhmg/L2200Solids, Total Dissolved Calculated A1030 E

10/21/13 15:25 / kbh1.01TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-048

Client Sample ID: 6954

Collection Date: 10/12/13 08:10

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 16:13 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 16:13 / jba5mg/L251Bicarbonate as HCO3 A2320 B

10/17/13 18:16 / sf1mg/L34Calcium E200.7

10/17/13 15:37 / wc1mg/L67Chloride E300.0

10/17/13 18:16 / sf1mg/L7Magnesium E200.7

10/17/13 18:16 / sf1mg/L3Potassium E200.7

10/17/13 18:16 / sf1mg/L179Sodium E200.7

D 10/17/13 15:37 / wc2mg/L184Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 12:50 / alp1umhos/cm970Conductivity @ 25 C A2510 B

H 10/16/13 12:50 / alp0.01s.u.8.09pH A4500-H B

10/17/13 14:28 / alp10mg/L605Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 03:58 / clm0.001mg/L0.046Arsenic E200.8

10/17/13 18:16 / sf0.03mg/LNDIron E200.7

10/17/13 03:58 / clm0.01mg/LNDMolybdenum E200.8

10/17/13 03:58 / clm0.001mg/L0.008Selenium E200.8

10/17/13 03:58 / clm0.0003mg/L0.0105Uranium E200.8

DATA QUALITY

10/21/13 15:25 / kbh%0.849A/C Balance (± 5) A1030 E

10/21/13 15:25 / kbhmeq/L9.97Anions A1030 E

10/21/13 15:25 / kbhmeq/L10.1Cations A1030 E

10/21/13 15:25 / kbhmg/L630Solids, Total Dissolved Calculated A1030 E

10/21/13 15:25 / kbh0.960TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-049

Client Sample ID: 6955

Collection Date: 10/12/13 09:15

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 16:23 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 16:23 / jba5mg/L260Bicarbonate as HCO3 A2320 B

10/17/13 18:20 / sf1mg/L36Calcium E200.7

10/17/13 15:55 / wc1mg/L65Chloride E300.0

10/17/13 18:20 / sf1mg/L7Magnesium E200.7

10/17/13 18:20 / sf1mg/L3Potassium E200.7

10/17/13 18:20 / sf1mg/L175Sodium E200.7

D 10/17/13 15:55 / wc2mg/L180Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 12:53 / alp1umhos/cm968Conductivity @ 25 C A2510 B

H 10/16/13 12:53 / alp0.01s.u.8.09pH A4500-H B

10/17/13 14:28 / alp10mg/L610Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 04:01 / clm0.001mg/L0.044Arsenic E200.8

10/17/13 18:20 / sf0.03mg/LNDIron E200.7

10/17/13 04:01 / clm0.01mg/LNDMolybdenum E200.8

10/17/13 04:01 / clm0.001mg/L0.008Selenium E200.8

10/17/13 04:01 / clm0.0003mg/L0.0113Uranium E200.8

DATA QUALITY

10/21/13 15:25 / kbh%0.484A/C Balance (± 5) A1030 E

10/21/13 15:25 / kbhmeq/L9.96Anions A1030 E

10/21/13 15:25 / kbhmeq/L10.1Cations A1030 E

10/21/13 15:25 / kbhmg/L620Solids, Total Dissolved Calculated A1030 E

10/21/13 15:25 / kbh0.980TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-050

Client Sample ID: 6956

Collection Date: 10/12/13 09:20

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 16:31 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 16:31 / jba5mg/L250Bicarbonate as HCO3 A2320 B

10/17/13 18:23 / sf1mg/L36Calcium E200.7

10/17/13 16:14 / wc1mg/L66Chloride E300.0

10/17/13 18:23 / sf1mg/L7Magnesium E200.7

10/17/13 18:23 / sf1mg/L3Potassium E200.7

10/17/13 18:23 / sf1mg/L178Sodium E200.7

D 10/17/13 16:14 / wc2mg/L182Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 12:56 / alp1umhos/cm966Conductivity @ 25 C A2510 B

H 10/16/13 12:56 / alp0.01s.u.8.08pH A4500-H B

10/17/13 14:28 / alp10mg/L606Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 04:04 / clm0.001mg/L0.044Arsenic E200.8

10/17/13 18:23 / sf0.03mg/LNDIron E200.7

10/17/13 04:04 / clm0.01mg/LNDMolybdenum E200.8

10/17/13 04:04 / clm0.001mg/L0.008Selenium E200.8

10/17/13 04:04 / clm0.0003mg/L0.0113Uranium E200.8

DATA QUALITY

10/21/13 15:25 / kbh%1.87A/C Balance (± 5) A1030 E

10/21/13 15:25 / kbhmeq/L9.87Anions A1030 E

10/21/13 15:25 / kbhmeq/L10.2Cations A1030 E

10/21/13 15:25 / kbhmg/L630Solids, Total Dissolved Calculated A1030 E

10/21/13 15:25 / kbh0.970TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-051

Client Sample ID: 6957

Collection Date: 10/12/13 09:45

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 16:39 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 16:39 / jba5mg/L242Bicarbonate as HCO3 A2320 B

10/17/13 18:27 / sf1mg/L114Calcium E200.7

10/17/13 17:27 / wc1mg/L88Chloride E300.0

10/17/13 18:27 / sf1mg/L30Magnesium E200.7

10/17/13 18:27 / sf1mg/L4Potassium E200.7

10/17/13 18:27 / sf1mg/L72Sodium E200.7

D 10/17/13 17:27 / wc4mg/L171Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 12:59 / alp1umhos/cm1000Conductivity @ 25 C A2510 B

H 10/16/13 12:59 / alp0.01s.u.7.43pH A4500-H B

10/17/13 14:28 / alp10mg/L649Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 04:07 / clm0.001mg/L0.010Arsenic E200.8

10/17/13 18:27 / sf0.03mg/LNDIron E200.7

10/17/13 04:07 / clm0.01mg/LNDMolybdenum E200.8

10/17/13 04:07 / clm0.001mg/L0.012Selenium E200.8

10/17/13 04:07 / clm0.0003mg/L0.0131Uranium E200.8

DATA QUALITY

10/21/13 15:25 / kbh%3.65A/C Balance (± 5) A1030 E

10/21/13 15:25 / kbhmeq/L10.5Anions A1030 E

10/21/13 15:25 / kbhmeq/L11.3Cations A1030 E

10/21/13 15:25 / kbhmg/L650Solids, Total Dissolved Calculated A1030 E

10/21/13 15:25 / kbh1.00TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-052

Client Sample ID: 6958

Collection Date: 10/12/13 10:30

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 16:54 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 16:54 / jba5mg/L234Bicarbonate as HCO3 A2320 B

10/17/13 18:31 / sf1mg/L175Calcium E200.7

10/17/13 18:23 / wc1mg/L157Chloride E300.0

10/17/13 18:31 / sf1mg/L44Magnesium E200.7

10/17/13 18:31 / sf1mg/L5Potassium E200.7

10/17/13 18:31 / sf1mg/L103Sodium E200.7

D 10/17/13 18:23 / wc4mg/L209Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 13:02 / alp1umhos/cm1590Conductivity @ 25 C A2510 B

H 10/16/13 13:02 / alp0.01s.u.7.38pH A4500-H B

10/17/13 14:28 / alp10mg/L1070Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 05:19 / clm0.001mg/L0.017Arsenic E200.8

10/17/13 18:31 / sf0.03mg/LNDIron E200.7

10/17/13 05:19 / clm0.01mg/LNDMolybdenum E200.8

10/17/13 05:19 / clm0.001mg/L0.016Selenium E200.8

10/17/13 05:19 / clm0.0003mg/L0.0218Uranium E200.8

DATA QUALITY

10/21/13 15:25 / kbh%2.15A/C Balance (± 5) A1030 E

10/21/13 15:25 / kbhmeq/L16.2Anions A1030 E

10/21/13 15:25 / kbhmeq/L16.9Cations A1030 E

10/21/13 15:25 / kbhmg/L1000Solids, Total Dissolved Calculated A1030 E

10/21/13 15:25 / kbh1.02TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-053

Client Sample ID: 6959

Collection Date: 10/12/13 10:35

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 17:02 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 17:02 / jba5mg/L235Bicarbonate as HCO3 A2320 B

10/17/13 18:35 / sf1mg/L170Calcium E200.7

10/17/13 18:41 / wc1mg/L155Chloride E300.0

10/17/13 18:35 / sf1mg/L43Magnesium E200.7

10/17/13 18:35 / sf1mg/L4Potassium E200.7

10/17/13 18:35 / sf1mg/L99Sodium E200.7

D 10/17/13 18:41 / wc4mg/L205Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 13:05 / alp1umhos/cm1580Conductivity @ 25 C A2510 B

H 10/16/13 13:05 / alp0.01s.u.7.35pH A4500-H B

10/17/13 14:29 / alp10mg/L1060Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 05:23 / clm0.001mg/L0.017Arsenic E200.8

10/17/13 18:35 / sf0.03mg/LNDIron E200.7

10/17/13 05:23 / clm0.01mg/LNDMolybdenum E200.8

10/17/13 05:23 / clm0.001mg/L0.015Selenium E200.8

10/17/13 05:23 / clm0.0003mg/L0.0184Uranium E200.8

DATA QUALITY

10/21/13 15:25 / kbh%1.15A/C Balance (± 5) A1030 E

10/21/13 15:25 / kbhmeq/L16.1Anions A1030 E

10/21/13 15:25 / kbhmeq/L16.4Cations A1030 E

10/21/13 15:25 / kbhmg/L1000Solids, Total Dissolved Calculated A1030 E

10/21/13 15:25 / kbh1.03TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-054

Client Sample ID: 6960

Collection Date: 10/12/13 11:00

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 17:10 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 17:10 / jba5mg/L257Bicarbonate as HCO3 A2320 B

10/17/13 19:00 / sf1mg/L81Calcium E200.7

10/17/13 18:59 / wc1mg/L42Chloride E300.0

10/17/13 19:00 / sf1mg/L31Magnesium E200.7

10/17/13 19:00 / sf1mg/L4Potassium E200.7

10/17/13 19:00 / sf1mg/L48Sodium E200.7

D 10/17/13 18:59 / wc2mg/L159Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 13:08 / alp1umhos/cm787Conductivity @ 25 C A2510 B

H 10/16/13 13:08 / alp0.01s.u.7.54pH A4500-H B

10/17/13 14:29 / alp10mg/L509Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 05:26 / clm0.001mg/L0.028Arsenic E200.8

10/17/13 19:00 / sf0.03mg/LNDIron E200.7

10/17/13 05:26 / clm0.01mg/L0.02Molybdenum E200.8

10/17/13 05:26 / clm0.001mg/L0.010Selenium E200.8

10/17/13 05:26 / clm0.0003mg/L0.0153Uranium E200.8

DATA QUALITY

10/21/13 15:25 / kbh%-0.374A/C Balance (± 5) A1030 E

10/21/13 15:25 / kbhmeq/L8.80Anions A1030 E

10/21/13 15:25 / kbhmeq/L8.73Cations A1030 E

10/21/13 15:25 / kbhmg/L510Solids, Total Dissolved Calculated A1030 E

10/21/13 15:25 / kbh1.00TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-055

Client Sample ID: 6961

Collection Date: 10/12/13 11:30

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 17:18 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 17:18 / jba5mg/L243Bicarbonate as HCO3 A2320 B

10/17/13 19:04 / sf1mg/L84Calcium E200.7

10/17/13 19:18 / wc1mg/L60Chloride E300.0

10/17/13 19:04 / sf1mg/L30Magnesium E200.7

10/17/13 19:04 / sf1mg/L4Potassium E200.7

10/17/13 19:04 / sf1mg/L62Sodium E200.7

D 10/17/13 19:18 / wc2mg/L167Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 13:11 / alp1umhos/cm864Conductivity @ 25 C A2510 B

H 10/16/13 13:11 / alp0.01s.u.7.47pH A4500-H B

10/17/13 14:30 / alp10mg/L549Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 05:29 / clm0.001mg/L0.028Arsenic E200.8

10/17/13 19:04 / sf0.03mg/LNDIron E200.7

10/17/13 05:29 / clm0.01mg/L0.01Molybdenum E200.8

10/17/13 05:29 / clm0.001mg/L0.011Selenium E200.8

10/17/13 05:29 / clm0.0003mg/L0.0115Uranium E200.8

DATA QUALITY

10/21/13 15:26 / kbh%1.24A/C Balance (± 5) A1030 E

10/21/13 15:26 / kbhmeq/L9.29Anions A1030 E

10/21/13 15:26 / kbhmeq/L9.52Cations A1030 E

10/21/13 15:26 / kbhmg/L550Solids, Total Dissolved Calculated A1030 E

10/21/13 15:26 / kbh1.00TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-056

Client Sample ID: 6962

Collection Date: 10/12/13 15:05

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 17:26 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 17:26 / jba5mg/L386Bicarbonate as HCO3 A2320 B

10/17/13 19:07 / sf1mg/L109Calcium E200.7

10/17/13 19:36 / wc1mg/L20Chloride E300.0

10/17/13 19:07 / sf1mg/L62Magnesium E200.7

10/17/13 19:07 / sf1mg/L4Potassium E200.7

10/17/13 19:07 / sf1mg/L31Sodium E200.7

D 10/17/13 19:36 / wc4mg/L240Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 13:14 / alp1umhos/cm1010Conductivity @ 25 C A2510 B

H 10/16/13 13:14 / alp0.01s.u.7.33pH A4500-H B

10/17/13 14:30 / alp10mg/L699Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 05:32 / clm0.001mg/L0.002Arsenic E200.8

10/17/13 19:07 / sf0.03mg/LNDIron E200.7

10/17/13 05:32 / clm0.01mg/LNDMolybdenum E200.8

10/17/13 05:32 / clm0.001mg/L0.010Selenium E200.8

10/17/13 05:32 / clm0.0003mg/L0.0220Uranium E200.8

DATA QUALITY

10/21/13 15:26 / kbh%-0.0425A/C Balance (± 5) A1030 E

10/21/13 15:26 / kbhmeq/L12.0Anions A1030 E

10/21/13 15:26 / kbhmeq/L12.0Cations A1030 E

10/21/13 15:26 / kbhmg/L680Solids, Total Dissolved Calculated A1030 E

10/21/13 15:26 / kbh1.03TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-057

Client Sample ID: 6963

Collection Date: 10/12/13 15:50

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 17:34 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 17:34 / jba5mg/L387Bicarbonate as HCO3 A2320 B

10/17/13 19:11 / sf1mg/L112Calcium E200.7

10/17/13 19:55 / wc1mg/L20Chloride E300.0

10/17/13 19:11 / sf1mg/L60Magnesium E200.7

10/17/13 19:11 / sf1mg/L4Potassium E200.7

10/17/13 19:11 / sf1mg/L31Sodium E200.7

D 10/17/13 19:55 / wc4mg/L238Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 13:17 / alp1umhos/cm1010Conductivity @ 25 C A2510 B

H 10/16/13 13:17 / alp0.01s.u.7.35pH A4500-H B

10/17/13 14:30 / alp10mg/L700Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 05:36 / clm0.001mg/L0.002Arsenic E200.8

10/17/13 19:11 / sf0.03mg/LNDIron E200.7

10/17/13 05:36 / clm0.01mg/LNDMolybdenum E200.8

10/17/13 05:36 / clm0.001mg/L0.011Selenium E200.8

10/17/13 05:36 / clm0.0003mg/L0.0228Uranium E200.8

DATA QUALITY

10/21/13 15:26 / kbh%0.255A/C Balance (± 5) A1030 E

10/21/13 15:26 / kbhmeq/L12.0Anions A1030 E

10/21/13 15:26 / kbhmeq/L12.0Cations A1030 E

10/21/13 15:26 / kbhmg/L680Solids, Total Dissolved Calculated A1030 E

10/21/13 15:26 / kbh1.03TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-059

Client Sample ID: 6966

Collection Date: 10/13/13 09:10

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 17:51 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 17:51 / jba5mg/L1090Bicarbonate as HCO3 A2320 B

10/25/13 14:53 / sf1mg/L194Calcium E200.7

D 10/25/13 14:49 / wc4mg/L621Chloride E300.0

10/25/13 14:53 / sf1mg/L102Magnesium E200.7

10/25/13 14:53 / sf1mg/L11Potassium E200.7

10/25/13 14:53 / sf1mg/L1510Sodium E200.7

D 10/25/13 14:49 / wc20mg/L1730Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 13:35 / alp1umhos/cm6160Conductivity @ 25 C A2510 B

H 10/16/13 13:35 / alp0.01s.u.7.53pH A4500-H B

10/17/13 14:31 / alp100mg/L4280Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 05:42 / clm0.001mg/L0.185Arsenic E200.8

10/17/13 19:18 / sf0.03mg/LNDIron E200.7

10/17/13 05:42 / clm0.01mg/L2.54Molybdenum E200.8

10/17/13 05:42 / clm0.001mg/L0.036Selenium E200.8

D 10/17/13 05:42 / clm0.0005mg/L21.3Uranium E200.8

DATA QUALITY

10/29/13 09:27 / kbh%8.01A/C Balance (± 5) A1030 E

10/29/13 09:27 / kbhmeq/L71.4Anions A1030 E

10/29/13 09:27 / kbhmeq/L83.9Cations A1030 E

10/29/13 09:27 / kbhmg/L4700Solids, Total Dissolved Calculated A1030 E

10/29/13 09:27 / kbh0.910TDS Balance (0.80 - 1.20) A1030 E

- The Anion / Cation balance was confirmed by re-analysis.

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-060

Client Sample ID: 6967

Collection Date: 10/13/13 10:05

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 18:01 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 18:01 / jba5mg/L1240Bicarbonate as HCO3 A2320 B

10/17/13 19:22 / sf1mg/L313Calcium E200.7

D 10/17/13 20:50 / wc10mg/L853Chloride E300.0

10/17/13 19:22 / sf1mg/L155Magnesium E200.7

10/17/13 19:22 / sf1mg/L14Potassium E200.7

D 10/17/13 19:22 / sf2mg/L1530Sodium E200.7

D 10/17/13 20:50 / wc40mg/L2560Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 13:38 / alp1umhos/cm7930Conductivity @ 25 C A2510 B

H 10/16/13 13:38 / alp0.01s.u.7.17pH A4500-H B

10/17/13 14:31 / alp100mg/L5900Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 05:59 / clm0.001mg/L0.088Arsenic E200.8

10/17/13 19:22 / sf0.03mg/L0.04Iron E200.7

10/17/13 05:59 / clm0.01mg/L1.93Molybdenum E200.8

10/17/13 05:59 / clm0.001mg/L0.042Selenium E200.8

D 10/17/13 05:59 / clm0.0005mg/L25.6Uranium E200.8

DATA QUALITY

10/21/13 15:26 / kbh%-1.11A/C Balance (± 5) A1030 E

10/21/13 15:26 / kbhmeq/L97.7Anions A1030 E

10/21/13 15:26 / kbhmeq/L95.5Cations A1030 E

10/21/13 15:26 / kbhmg/L6000Solids, Total Dissolved Calculated A1030 E

10/21/13 15:26 / kbh0.980TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-061

Client Sample ID: 6968

Collection Date: 10/13/13 10:30

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 18:34 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 18:34 / jba5mg/L467Bicarbonate as HCO3 A2320 B

10/17/13 19:26 / sf1mg/L567Calcium E200.7

D 10/17/13 21:45 / wc4mg/L1240Chloride E300.0

10/17/13 19:26 / sf1mg/L182Magnesium E200.7

10/17/13 19:26 / sf1mg/L17Potassium E200.7

10/17/13 19:26 / sf1mg/L641Sodium E200.7

D 10/17/13 21:45 / wc20mg/L1410Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 13:41 / alp1umhos/cm6120Conductivity @ 25 C A2510 B

H 10/16/13 13:41 / alp0.01s.u.7.13pH A4500-H B

10/17/13 14:31 / alp100mg/L4190Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 06:02 / clm0.001mg/L0.003Arsenic E200.8

10/17/13 19:26 / sf0.03mg/LNDIron E200.7

10/17/13 06:02 / clm0.01mg/L0.01Molybdenum E200.8

10/17/13 06:02 / clm0.001mg/L0.014Selenium E200.8

D 10/17/13 06:02 / clm0.0005mg/L8.31Uranium E200.8

DATA QUALITY

10/21/13 15:26 / kbh%-0.248A/C Balance (± 5) A1030 E

10/21/13 15:26 / kbhmeq/L72.0Anions A1030 E

10/21/13 15:26 / kbhmeq/L71.6Cations A1030 E

10/21/13 15:26 / kbhmg/L4300Solids, Total Dissolved Calculated A1030 E

10/21/13 15:26 / kbh0.970TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-062

Client Sample ID: 6969

Collection Date: 10/13/13 11:15

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 18:49 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 18:49 / jba5mg/L476Bicarbonate as HCO3 A2320 B

10/17/13 19:30 / sf1mg/L549Calcium E200.7

D 10/17/13 22:41 / wc4mg/L1270Chloride E300.0

10/17/13 19:30 / sf1mg/L185Magnesium E200.7

10/17/13 19:30 / sf1mg/L19Potassium E200.7

10/17/13 19:30 / sf1mg/L704Sodium E200.7

D 10/17/13 22:41 / wc20mg/L1430Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 13:44 / alp1umhos/cm6330Conductivity @ 25 C A2510 B

H 10/16/13 13:44 / alp0.01s.u.7.17pH A4500-H B

10/17/13 14:32 / alp100mg/L4540Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 06:15 / clm0.001mg/L0.003Arsenic E200.8

10/17/13 19:30 / sf0.03mg/L0.07Iron E200.7

10/17/13 06:15 / clm0.01mg/L0.02Molybdenum E200.8

10/17/13 06:15 / clm0.001mg/L0.015Selenium E200.8

D 10/17/13 06:15 / clm0.0005mg/L8.82Uranium E200.8

DATA QUALITY

10/21/13 15:26 / kbh%0.190A/C Balance (± 5) A1030 E

10/21/13 15:26 / kbhmeq/L73.4Anions A1030 E

10/21/13 15:26 / kbhmeq/L73.7Cations A1030 E

10/21/13 15:26 / kbhmg/L4400Solids, Total Dissolved Calculated A1030 E

10/21/13 15:26 / kbh1.03TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.

Page 59 of 94



LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-063

Client Sample ID: 6972

Collection Date: 10/13/13 13:55

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 19:13 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 19:13 / jba5mg/L2960Bicarbonate as HCO3 A2320 B

10/17/13 20:22 / sf1mg/L387Calcium E200.7

D 10/17/13 22:59 / wc20mg/L1170Chloride E300.0

10/17/13 20:22 / sf1mg/L144Magnesium E200.7

10/17/13 20:22 / sf1mg/L11Potassium E200.7

D 10/17/13 20:22 / sf4mg/L4120Sodium E200.7

D 10/17/13 22:59 / wc80mg/L6940Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 13:47 / alp1umhos/cm16100Conductivity @ 25 C A2510 B

H 10/16/13 13:47 / alp0.01s.u.7.22pH A4500-H B

10/17/13 14:35 / alp100mg/L14000Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 06:18 / clm0.001mg/L0.007Arsenic E200.8

D 10/18/13 23:16 / cp0.06mg/L0.15Iron E200.8

10/17/13 06:18 / clm0.01mg/L24.8Molybdenum E200.8

D 10/17/13 06:18 / clm0.003mg/L0.082Selenium E200.8

D 10/17/13 06:18 / clm0.001mg/L72.6Uranium E200.8

DATA QUALITY

10/21/13 15:26 / kbh%-4.17A/C Balance (± 5) A1030 E

10/21/13 15:26 / kbhmeq/L229Anions A1030 E

10/21/13 15:26 / kbhmeq/L210Cations A1030 E

10/21/13 15:26 / kbhmg/L14000Solids, Total Dissolved Calculated A1030 E

10/21/13 15:26 / kbh0.970TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-064

Client Sample ID: 6973

Collection Date: 10/13/13 15:00

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 19:28 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 19:28 / jba5mg/L2940Bicarbonate as HCO3 A2320 B

10/17/13 20:26 / sf1mg/L383Calcium E200.7

D 10/17/13 23:17 / wc20mg/L1180Chloride E300.0

10/17/13 20:26 / sf1mg/L143Magnesium E200.7

10/17/13 20:26 / sf1mg/L11Potassium E200.7

D 10/17/13 20:26 / sf4mg/L4120Sodium E200.7

D 10/17/13 23:17 / wc80mg/L7020Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 13:50 / alp1umhos/cm16100Conductivity @ 25 C A2510 B

H 10/16/13 13:50 / alp0.01s.u.7.24pH A4500-H B

10/17/13 14:35 / alp100mg/L13900Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 06:21 / clm0.001mg/L0.007Arsenic E200.8

D 10/18/13 23:20 / cp0.06mg/L0.18Iron E200.8

10/17/13 06:21 / clm0.01mg/L25.3Molybdenum E200.8

D 10/17/13 06:21 / clm0.003mg/L0.082Selenium E200.8

D 10/17/13 06:21 / clm0.001mg/L74.8Uranium E200.8

DATA QUALITY

10/21/13 15:27 / kbh%-4.52A/C Balance (± 5) A1030 E

10/21/13 15:27 / kbhmeq/L230Anions A1030 E

10/21/13 15:27 / kbhmeq/L210Cations A1030 E

10/21/13 15:27 / kbhmg/L14000Solids, Total Dissolved Calculated A1030 E

10/21/13 15:27 / kbh0.960TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-065

Client Sample ID: 6974

Collection Date: 10/13/13 15:15

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 19:36 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 19:36 / jba5mg/L36Bicarbonate as HCO3 A2320 B

10/17/13 20:30 / sf1mg/LNDCalcium E200.7

10/17/13 23:36 / wc1mg/L10Chloride E300.0

10/17/13 20:30 / sf1mg/LNDMagnesium E200.7

10/17/13 20:30 / sf1mg/LNDPotassium E200.7

10/17/13 20:30 / sf1mg/L18Sodium E200.7

10/17/13 23:36 / wc1mg/LNDSulfate E300.0

PHYSICAL PROPERTIES

10/16/13 13:53 / alp1umhos/cm87Conductivity @ 25 C A2510 B

H 10/16/13 13:53 / alp0.01s.u.7.75pH A4500-H B

10/17/13 14:35 / alp10mg/L57Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 06:25 / clm0.001mg/LNDArsenic E200.8

10/17/13 20:30 / sf0.03mg/LNDIron E200.7

10/17/13 06:25 / clm0.01mg/LNDMolybdenum E200.8

10/17/13 06:25 / clm0.001mg/LNDSelenium E200.8

10/17/13 06:25 / clm0.0003mg/L0.0008Uranium E200.8

DATA QUALITY

10/21/13 15:27 / kbh%-3.67A/C Balance (± 5) A1030 E

10/21/13 15:27 / kbhmeq/L0.911Anions A1030 E

10/21/13 15:27 / kbhmeq/L0.846Cations A1030 E

10/21/13 15:27 / kbhmg/L83Solids, Total Dissolved Calculated A1030 E

10/21/13 15:27 / kbh0.690TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-066

Client Sample ID: 6975

Collection Date: 10/13/13 16:30

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 19:44 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 19:44 / jba5mg/L405Bicarbonate as HCO3 A2320 B

10/17/13 20:34 / sf1mg/L570Calcium E200.7

D 10/17/13 23:54 / wc4mg/L443Chloride E300.0

10/17/13 20:34 / sf1mg/L163Magnesium E200.7

10/17/13 20:34 / sf1mg/L8Potassium E200.7

10/17/13 20:34 / sf1mg/L439Sodium E200.7

D 10/17/13 23:54 / wc20mg/L2250Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 13:56 / alp1umhos/cm4700Conductivity @ 25 C A2510 B

H 10/16/13 13:56 / alp0.01s.u.7.40pH A4500-H B

10/17/13 14:36 / alp40mg/L4110Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 06:41 / clm0.001mg/L0.002Arsenic E200.8

10/17/13 20:34 / sf0.03mg/LNDIron E200.7

10/17/13 06:41 / clm0.01mg/LNDMolybdenum E200.8

10/17/13 06:41 / clm0.001mg/L0.050Selenium E200.8

D 10/17/13 06:41 / clm0.0005mg/L6.12Uranium E200.8

DATA QUALITY

10/21/13 15:27 / kbh%-4.79A/C Balance (± 5) A1030 E

10/21/13 15:27 / kbhmeq/L67.3Anions A1030 E

10/21/13 15:27 / kbhmeq/L61.1Cations A1030 E

10/21/13 15:27 / kbhmg/L4200Solids, Total Dissolved Calculated A1030 E

10/21/13 15:27 / kbh0.990TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-067

Client Sample ID: 6976

Collection Date: 10/14/13 08:05

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 19:54 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 19:54 / jba5mg/L1150Bicarbonate as HCO3 A2320 B

10/25/13 14:56 / sf1mg/L487Calcium E200.7

D 10/25/13 15:08 / wc10mg/L620Chloride E300.0

10/25/13 14:56 / sf1mg/L209Magnesium E200.7

10/25/13 14:56 / sf1mg/L17Potassium E200.7

D 10/25/13 14:56 / sf2mg/L1560Sodium E200.7

D 10/25/13 15:08 / wc40mg/L3480Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 13:59 / alp1umhos/cm8560Conductivity @ 25 C A2510 B

H 10/16/13 13:59 / alp0.01s.u.7.25pH A4500-H B

10/17/13 14:36 / alp100mg/L7320Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 06:44 / clm0.001mg/L0.005Arsenic E200.8

10/17/13 20:38 / sf0.03mg/L0.03Iron E200.7

10/17/13 06:44 / clm0.01mg/L3.92Molybdenum E200.8

D 10/17/13 06:44 / clm0.003mg/L0.066Selenium E200.8

D 10/17/13 06:44 / clm0.001mg/L26.1Uranium E200.8

DATA QUALITY

10/29/13 09:27 / kbh%-0.584A/C Balance (± 5) A1030 E

10/29/13 09:27 / kbhmeq/L111Anions A1030 E

10/29/13 09:27 / kbhmeq/L110Cations A1030 E

10/29/13 09:27 / kbhmg/L7100Solids, Total Dissolved Calculated A1030 E

10/29/13 09:27 / kbh1.03TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-068

Client Sample ID: 6977

Collection Date: 10/14/13 09:10

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 20:04 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 20:04 / jba5mg/L1340Bicarbonate as HCO3 A2320 B

10/25/13 15:00 / sf1mg/L504Calcium E200.7

D 10/25/13 15:26 / wc10mg/L683Chloride E300.0

10/25/13 15:00 / sf1mg/L221Magnesium E200.7

10/25/13 15:00 / sf1mg/L17Potassium E200.7

D 10/25/13 15:00 / sf2mg/L1910Sodium E200.7

D 10/25/13 15:26 / wc40mg/L4000Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 14:05 / alp1umhos/cm9680Conductivity @ 25 C A2510 B

H 10/16/13 14:05 / alp0.01s.u.7.22pH A4500-H B

10/17/13 14:36 / alp100mg/L8310Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 06:48 / clm0.001mg/L0.004Arsenic E200.8

10/17/13 20:42 / sf0.03mg/L0.03Iron E200.7

10/17/13 06:48 / clm0.01mg/L5.56Molybdenum E200.8

D 10/17/13 06:48 / clm0.003mg/L0.065Selenium E200.8

D 10/17/13 06:48 / clm0.001mg/L28.9Uranium E200.8

DATA QUALITY

10/29/13 09:28 / kbh%0.0814A/C Balance (± 5) A1030 E

10/29/13 09:28 / kbhmeq/L127Anions A1030 E

10/29/13 09:28 / kbhmeq/L127Cations A1030 E

10/29/13 09:28 / kbhmg/L8100Solids, Total Dissolved Calculated A1030 E

10/29/13 09:28 / kbh1.02TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100566-069

Client Sample ID: 6980

Collection Date: 10/14/13 11:35

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 12/13/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 20:12 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 20:12 / jba5mg/L35Bicarbonate as HCO3 A2320 B

10/17/13 20:45 / sf1mg/LNDCalcium E200.7

10/18/13 00:49 / wc1mg/L10Chloride E300.0

10/17/13 20:45 / sf1mg/LNDMagnesium E200.7

10/17/13 20:45 / sf1mg/LNDPotassium E200.7

10/17/13 20:45 / sf1mg/L18Sodium E200.7

10/18/13 00:49 / wc1mg/LNDSulfate E300.0

PHYSICAL PROPERTIES

10/16/13 14:08 / alp1umhos/cm87Conductivity @ 25 C A2510 B

H 10/16/13 14:08 / alp0.01s.u.7.74pH A4500-H B

10/17/13 14:40 / alp10mg/L65Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/17/13 06:51 / clm0.001mg/LNDArsenic E200.8

10/17/13 20:45 / sf0.03mg/LNDIron E200.7

10/17/13 06:51 / clm0.01mg/LNDMolybdenum E200.8

10/17/13 06:51 / clm0.001mg/LNDSelenium E200.8

10/17/13 06:51 / clm0.0003mg/LNDUranium E200.8

DATA QUALITY

10/21/13 15:27 / kbh%-3.43A/C Balance (± 5) A1030 E

10/21/13 15:27 / kbhmeq/L0.900Anions A1030 E

10/21/13 15:27 / kbhmeq/L0.840Cations A1030 E

10/21/13 15:27 / kbhmg/L82Solids, Total Dissolved Calculated A1030 E

10/21/13 15:27 / kbh0.790TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

H - Analysis performed past recommended holding time.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100566

QA/QC Summary Report

10/31/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 12/13/13

Count

Prepared by Casper, WY Branch

Method: A2310 B Batch: R179653

Sample ID: MBLK 10/17/13 07:05Method Blank Run: MANTECH_131017A

Acidity, Total as CaCO3 12 mg/L

Sample ID: LCS_131014 10/17/13 07:23Laboratory Control Sample Run: MANTECH_131017A

Acidity, Total as CaCO3 109 80 1205.0932 mg/L

Sample ID: C13100566-021ADUP 10/17/13 08:16Sample Duplicate Run: MANTECH_131017A

Acidity, Total as CaCO3 2010 0.113800 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100566

QA/QC Summary Report

10/31/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 12/13/13

Count

Prepared by Casper, WY Branch

Method: A2320 B Batch: R179630

Sample ID: MBLK 10/16/13 07:30Method Blank Run: MANTECH_131016A3

Alkalinity, Total as CaCO3 2ND mg/L

Carbonate as CO3 1ND mg/L

Bicarbonate as HCO3 11 mg/L

Sample ID: LCS_130917 10/16/13 07:45Laboratory Control Sample Run: MANTECH_131016A

Alkalinity, Total as CaCO3 103 90 1105.0257 mg/L

Sample ID: C13100566-007ADUP 10/16/13 09:07Sample Duplicate Run: MANTECH_131016A3

Alkalinity, Total as CaCO3 105.0 0.1181 mg/L

Carbonate as CO3 105.0ND mg/L

Bicarbonate as HCO3 105.0 0.1221 mg/L

Sample ID: C13100566-008AMS 10/16/13 09:24Sample Matrix Spike Run: MANTECH_131016A

Alkalinity, Total as CaCO3 101 80 1205.0435 mg/L

Sample ID: C13100566-017ADUP 10/16/13 10:41Sample Duplicate Run: MANTECH_131016A3

Alkalinity, Total as CaCO3 105.0 3.9210 mg/L

Carbonate as CO3 105.0ND mg/L

Bicarbonate as HCO3 105.0 3.9256 mg/L

Sample ID: C13100566-024ADUP 10/16/13 11:53Sample Duplicate Run: MANTECH_131016A3

Alkalinity, Total as CaCO3 105.0 7.427.0 mg/L

Carbonate as CO3 105.0ND mg/L

Bicarbonate as HCO3 105.0 7.432.9 mg/L

Sample ID: C13100566-025AMS 10/16/13 12:09Sample Matrix Spike Run: MANTECH_131016A

Alkalinity, Total as CaCO3 102 80 1205.0429 mg/L

Sample ID: C13100566-031ADUP 10/16/13 13:03Sample Duplicate Run: MANTECH_131016A3

Alkalinity, Total as CaCO3 105.0 0.4176 mg/L

Carbonate as CO3 105.0ND mg/L

Bicarbonate as HCO3 105.0 0.4215 mg/L

Sample ID: C13100566-041ADUP 10/16/13 15:03Sample Duplicate Run: MANTECH_131016A3

Alkalinity, Total as CaCO3 105.0 0.9186 mg/L

Carbonate as CO3 105.0ND mg/L

Bicarbonate as HCO3 105.0 0.9227 mg/L

Sample ID: C13100566-042AMS 10/16/13 15:20Sample Matrix Spike Run: MANTECH_131016A

Alkalinity, Total as CaCO3 99 80 1205.0507 mg/L

Sample ID: C13100566-051ADUP 10/16/13 16:46Sample Duplicate Run: MANTECH_131016A3

Alkalinity, Total as CaCO3 105.0 0.1199 mg/L

Carbonate as CO3 105.0ND mg/L

Bicarbonate as HCO3 105.0 0.1243 mg/L

Sample ID: C13100566-061ADUP 10/16/13 18:42Sample Duplicate Run: MANTECH_131016A3

Alkalinity, Total as CaCO3 105.0 1.2378 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.

Page 68 of 94



Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100566

QA/QC Summary Report

10/31/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 12/13/13

Count

Prepared by Casper, WY Branch

Method: A2320 B Batch: R179630

Sample ID: C13100566-061ADUP 10/16/13 18:42Sample Duplicate Run: MANTECH_131016A3

Carbonate as CO3 105.0ND mg/L

Bicarbonate as HCO3 105.0 1.2461 mg/L

Sample ID: C13100566-062AMS 10/16/13 18:59Sample Matrix Spike Run: MANTECH_131016A

Alkalinity, Total as CaCO3 105 80 1205.0653 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100566

QA/QC Summary Report

10/31/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 12/13/13

Count

Prepared by Casper, WY Branch

Method: A2510 B Analytical Run: PHSC_101-C_131016A

Sample ID: CCV - SC 1413 10/16/13 10:16Continuing Calibration Verification Standard

Conductivity @ 25 C 99 90 1105.01390 umhos/cm

Sample ID: CCV - SC 1413 10/16/13 11:31Continuing Calibration Verification Standard

Conductivity @ 25 C 99 90 1105.01390 umhos/cm

Sample ID: CCV - SC 1413 10/16/13 13:26Continuing Calibration Verification Standard

Conductivity @ 25 C 98 90 1105.01390 umhos/cm

Method: A2510 B Batch: R179573

Sample ID: SC 2ND 1413 10/16/13 08:47Laboratory Control Sample Run: PHSC_101-C_131016A

Conductivity @ 25 C 100 90 1105.01410 umhos/cm

Sample ID: MBLK 10/16/13 09:04Method Blank Run: PHSC_101-C_131016A

Conductivity @ 25 C 0.72 umhos/cm

Sample ID: C13100566-007ADUP 10/16/13 09:37Sample Duplicate Run: PHSC_101-C_131016A

Conductivity @ 25 C 105.0 0.41010 umhos/cm

Sample ID: C13100566-017ADUP 10/16/13 10:10Sample Duplicate Run: PHSC_101-C_131016A

Conductivity @ 25 C 105.0 0.11060 umhos/cm

Sample ID: C13100566-027ADUP 10/16/13 10:52Sample Duplicate Run: PHSC_101-C_131016A

Conductivity @ 25 C 105.0 0.0736 umhos/cm

Sample ID: C13100566-037ADUP 10/16/13 11:25Sample Duplicate Run: PHSC_101-C_131016A

Conductivity @ 25 C 105.0 0.03260 umhos/cm

Sample ID: C13100566-047ADUP 10/16/13 12:47Sample Duplicate Run: PHSC_101-C_131016A

Conductivity @ 25 C 105.0 0.43170 umhos/cm

Sample ID: C13100566-057ADUP 10/16/13 13:20Sample Duplicate Run: PHSC_101-C_131016A

Conductivity @ 25 C 105.0 0.21010 umhos/cm

Sample ID: C13100566-067ADUP 10/16/13 14:02Sample Duplicate Run: PHSC_101-C_131016A

Conductivity @ 25 C 105.0 0.18570 umhos/cm

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100566

QA/QC Summary Report

10/31/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 12/13/13

Count

Prepared by Casper, WY Branch

Method: A2540 C Batch: TDS131016A

Sample ID: MB-1_131016A 10/16/13 14:52Method Blank Run: BAL-19_131016A

Solids, Total Dissolved TDS @ 180 C 10ND mg/L

Sample ID: LCS-2_131016A 10/16/13 14:53Laboratory Control Sample Run: BAL-19_131016A

Solids, Total Dissolved TDS @ 180 C 100 90 110201990 mg/L

Sample ID: C13100477-001A MS 10/16/13 14:55Sample Matrix Spike Run: BAL-19_131016A

Solids, Total Dissolved TDS @ 180 C 98 90 110101300 mg/L

Sample ID: C13101102-003A DUP 10/16/13 14:58Sample Duplicate Run: BAL-19_131016A

Solids, Total Dissolved TDS @ 180 C 520 0.71440 mg/L

Sample ID: C13100566-013A DUP 10/16/13 15:02Sample Duplicate Run: BAL-19_131016A

Solids, Total Dissolved TDS @ 180 C 520 1.12130 mg/L

Sample ID: C13100566-014A MS 10/16/13 15:02Sample Matrix Spike Run: BAL-19_131016A

Solids, Total Dissolved TDS @ 180 C 90 90 110101640 mg/L

Sample ID: C13100566-023A DUP 10/16/13 15:05Sample Duplicate Run: BAL-19_131016A

Solids, Total Dissolved TDS @ 180 C 5100 0.826200 mg/L

Sample ID: C13100566-033A DUP 10/16/13 15:12Sample Duplicate Run: BAL-19_131016A

Solids, Total Dissolved TDS @ 180 C 510 1.3528 mg/L

Sample ID: C13100566-034A MS 10/16/13 15:15Sample Matrix Spike Run: BAL-19_131016A

Solids, Total Dissolved TDS @ 180 C 99 90 110101500 mg/L

Sample ID: C13100566-043A DUP 10/16/13 15:17Sample Duplicate Run: BAL-19_131016A

Solids, Total Dissolved TDS @ 180 C 510 0.1910 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100566

QA/QC Summary Report

10/31/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 12/13/13

Count

Prepared by Casper, WY Branch

Method: A2540 C Batch: TDS131017A

Sample ID: MB-1_131017A 10/17/13 14:25Method Blank Run: BAL-19_131017B

Solids, Total Dissolved TDS @ 180 C 10ND mg/L

Sample ID: LCS-2_131017A 10/17/13 14:26Laboratory Control Sample Run: BAL-19_131017B

Solids, Total Dissolved TDS @ 180 C 99 90 110201970 mg/L

Sample ID: C13100566-021A DUP 10/17/13 14:26Sample Duplicate Run: BAL-19_131017B

Solids, Total Dissolved TDS @ 180 C 5100 0.722700 mg/L

Sample ID: C13100566-022A MS 10/17/13 14:27Sample Matrix Spike Run: BAL-19_131017B

Solids, Total Dissolved TDS @ 180 C 93 90 11010031600 mg/L

Sample ID: C13100566-053A DUP 10/17/13 14:29Sample Duplicate Run: BAL-19_131017B

Solids, Total Dissolved TDS @ 180 C 510 0.11050 mg/L

Sample ID: C13100566-063A DUP 10/17/13 14:35Sample Duplicate Run: BAL-19_131017B

Solids, Total Dissolved TDS @ 180 C 5100 1.213800 mg/L

Sample ID: C13100566-064A MS 10/17/13 14:35Sample Matrix Spike Run: BAL-19_131017B

Solids, Total Dissolved TDS @ 180 C 109 90 11010024700 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100566

QA/QC Summary Report

10/31/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 12/13/13

Count

Prepared by Casper, WY Branch

Method: A4500-H B Analytical Run: PHSC_101-C_131016A

Sample ID: pH 6.86 10/16/13 08:32Initial Calibration Verification Standard

pH 100 98 1020.0106.83 s.u.

Sample ID: CCV - pH 7 10/16/13 10:13Continuing Calibration Verification Standard

pH 100 98 1020.0106.98 s.u.

Sample ID: CCV - pH 7 10/16/13 11:28Continuing Calibration Verification Standard

pH 100 98 1020.0106.98 s.u.

Sample ID: pH 6.86 10/16/13 12:08Initial Calibration Verification Standard

pH 100 98 1020.0106.85 s.u.

Sample ID: CCV - pH 7 10/16/13 13:23Continuing Calibration Verification Standard

pH 100 98 1020.0106.98 s.u.

Method: A4500-H B Batch: R179573

Sample ID: C13100566-007ADUP 10/16/13 09:37Sample Duplicate Run: PHSC_101-C_131016A

pH 30.010 0.17.56 s.u.

Sample ID: C13100566-017ADUP 10/16/13 10:10Sample Duplicate Run: PHSC_101-C_131016A

pH 30.010 0.37.42 s.u.

Sample ID: C13100566-027ADUP 10/16/13 10:52Sample Duplicate Run: PHSC_101-C_131016A

pH 30.010 0.07.54 s.u.

Sample ID: C13100566-037ADUP 10/16/13 11:25Sample Duplicate Run: PHSC_101-C_131016A

pH 30.010 0.011.6 s.u.

Sample ID: C13100566-047ADUP 10/16/13 12:47Sample Duplicate Run: PHSC_101-C_131016A

pH 30.010 0.17.28 s.u.

Sample ID: C13100566-057ADUP 10/16/13 13:20Sample Duplicate Run: PHSC_101-C_131016A

pH 30.010 0.17.34 s.u.

Sample ID: C13100566-067ADUP 10/16/13 14:02Sample Duplicate Run: PHSC_101-C_131016A

pH 30.010 0.37.23 s.u.

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100566

QA/QC Summary Report

10/31/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 12/13/13

Count

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP4-C_131016A

Sample ID: ICV 10/16/13 15:17Initial Calibration Verification Standard5

Calcium 102 95 1050.5050.8 mg/L

Iron 102 95 1050.0305.09 mg/L

Magnesium 100 95 1050.5050.1 mg/L

Potassium 101 95 1050.5050.4 mg/L

Sodium 102 95 1050.5050.8 mg/L

Sample ID: ICSA 10/16/13 15:32Interference Check Sample A5

Calcium 94 80 1200.50471 mg/L

Iron 90 80 1200.030180 mg/L

Magnesium 101 80 1200.50506 mg/L

Potassium 0.500.0296 mg/L

Sodium 0.50-0.299 mg/L

Sample ID: ICSAB 10/16/13 15:36Interference Check Sample AB5

Calcium 94 80 1200.50469 mg/L

Iron 90 80 1200.030180 mg/L

Magnesium 101 80 1200.50507 mg/L

Potassium 0.50-0.00287 mg/L

Sodium 0.50-0.342 mg/L

Method: E200.7 Batch: R179658

Sample ID: MB-131016A 10/16/13 15:55Method Blank Run: ICP4-C_131016A5

Calcium 0.02ND mg/L

Iron 0.002ND mg/L

Magnesium 0.010.04 mg/L

Potassium 0.04ND mg/L

Sodium 0.2ND mg/L

Sample ID: LFB-131016A 10/16/13 15:58Laboratory Fortified Blank Run: ICP4-C_131016A5

Calcium 94 85 1150.5047.0 mg/L

Iron 93 85 1150.0300.929 mg/L

Magnesium 93 85 1150.5046.6 mg/L

Potassium 94 85 1150.5047.1 mg/L

Sodium 95 85 1150.5047.4 mg/L

Sample ID: C13101102-003BMS2 10/16/13 20:26Sample Matrix Spike Run: ICP4-C_131016A5

Calcium 90 70 1301.0298 mg/L

Iron 96 70 1300.0301.96 mg/L

Magnesium 94 70 1301.0150 mg/L

Potassium 95 70 1301.0102 mg/L

Sodium 94 70 1301.0254 mg/L

Sample ID: C13101102-003BMSD2 10/16/13 20:30Sample Matrix Spike Duplicate Run: ICP4-C_131016A5

Calcium 90 70 130 201.0 0.2297 mg/L

Iron 96 70 130 200.030 0.11.96 mg/L

Magnesium 95 70 130 201.0 0.6151 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100566

QA/QC Summary Report

10/31/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 12/13/13

Count

Prepared by Casper, WY Branch

Method: E200.7 Batch: R179658

Sample ID: C13101102-003BMSD2 10/16/13 20:30Sample Matrix Spike Duplicate Run: ICP4-C_131016A5

Potassium 94 70 130 201.0 0.3101 mg/L

Sodium 92 70 130 201.0 0.6253 mg/L

Sample ID: C13100566-012BMS2 10/16/13 21:48Sample Matrix Spike Run: ICP4-C_131016A5

Calcium 94 70 1301.0453 mg/L

Iron 94 70 1300.0304.80 mg/L

Magnesium 95 70 1301.0297 mg/L

Potassium 94 70 1301.0246 mg/L

Sodium 92 70 1301.0672 mg/L

Sample ID: C13100566-012BMSD2 10/16/13 21:52Sample Matrix Spike Duplicate Run: ICP4-C_131016A5

Calcium 94 70 130 201.0 0.1452 mg/L

Iron 94 70 130 200.030 0.74.83 mg/L

Magnesium 95 70 130 201.0 0.3297 mg/L

Potassium 95 70 130 201.0 0.7247 mg/L

Sodium 92 70 130 201.0 0.1672 mg/L

Sample ID: C13100566-021BMS2 10/16/13 22:43Sample Matrix Spike Run: ICP4-C_131016A5

Calcium 87 70 1301.0890 mg/L

Iron 70 1300.030263 mg/L A

Magnesium 90 70 1301.01200 mg/L

Potassium 87 70 1301.0461 mg/L

Sodium 90 70 1302.1545 mg/L

Sample ID: C13100566-021BMSD2 10/16/13 22:46Sample Matrix Spike Duplicate Run: ICP4-C_131016A5

Calcium 91 70 130 201.0 2.5912 mg/L

Iron 70 130 200.030 3.2272 mg/L A

Magnesium 93 70 130 201.0 1.61210 mg/L

Potassium 91 70 130 201.0 3.5477 mg/L

Sodium 93 70 130 202.1 3.0561 mg/L

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.

Page 75 of 94



Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100566

QA/QC Summary Report

10/31/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 12/13/13

Count

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP4-C_131017A

Sample ID: ICV 10/17/13 13:58Initial Calibration Verification Standard5

Calcium 101 95 1050.5050.7 mg/L

Iron 100 95 1050.0304.98 mg/L

Magnesium 101 95 1050.5050.6 mg/L

Potassium 99 95 1050.5049.4 mg/L

Sodium 100 95 1050.5050.2 mg/L

Sample ID: ICSA 10/17/13 14:13Interference Check Sample A5

Calcium 91 80 1200.50456 mg/L

Iron 86 80 1200.030172 mg/L

Magnesium 100 80 1200.50502 mg/L

Potassium 0.500.00920 mg/L

Sodium 0.50-0.237 mg/L

Sample ID: ICSAB 10/17/13 14:17Interference Check Sample AB5

Calcium 92 80 1200.50458 mg/L

Iron 86 80 1200.030172 mg/L

Magnesium 101 80 1200.50507 mg/L

Potassium 0.500.00595 mg/L

Sodium 0.500.00785 mg/L

Method: E200.7 Batch: R179717

Sample ID: MB-131017A 10/17/13 14:35Method Blank Run: ICP4-C_131017A5

Calcium 0.02ND mg/L

Iron 0.002ND mg/L

Magnesium 0.01ND mg/L

Potassium 0.04ND mg/L

Sodium 0.2ND mg/L

Sample ID: LFB-131017A 10/17/13 14:39Laboratory Fortified Blank Run: ICP4-C_131017A5

Calcium 96 85 1150.5047.8 mg/L

Iron 95 85 1150.0300.945 mg/L

Magnesium 95 85 1150.5047.3 mg/L

Potassium 95 85 1150.5047.4 mg/L

Sodium 95 85 1150.5047.6 mg/L

Sample ID: C13100566-026BMS2 10/17/13 15:27Sample Matrix Spike Run: ICP4-C_131017A5

Calcium 93 70 1301.0183 mg/L

Iron 94 70 1300.0302.24 mg/L

Magnesium 95 70 1301.0124 mg/L

Potassium 94 70 1301.099.4 mg/L

Sodium 95 70 1301.0130 mg/L

Sample ID: C13100566-026BMSD2 10/17/13 15:30Sample Matrix Spike Duplicate Run: ICP4-C_131017A5

Calcium 95 70 130 201.0 1.2185 mg/L

Iron 95 70 130 200.030 1.22.27 mg/L

Magnesium 96 70 130 201.0 1.0125 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100566

QA/QC Summary Report

10/31/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 12/13/13

Count

Prepared by Casper, WY Branch

Method: E200.7 Batch: R179717

Sample ID: C13100566-026BMSD2 10/17/13 15:30Sample Matrix Spike Duplicate Run: ICP4-C_131017A5

Potassium 96 70 130 201.0 2.2102 mg/L

Sodium 96 70 130 201.0 1.2132 mg/L

Sample ID: C13100566-035BMS2 10/17/13 16:22Sample Matrix Spike Run: ICP4-C_131017A5

Calcium 92 70 1301.0173 mg/L

Iron 94 70 1300.0301.91 mg/L

Magnesium 95 70 1301.0119 mg/L

Potassium 95 70 1301.099.7 mg/L

Sodium 94 70 1301.0143 mg/L

Sample ID: C13100566-035BMSD2 10/17/13 16:25Sample Matrix Spike Duplicate Run: ICP4-C_131017A5

Calcium 92 70 130 201.0 0.2173 mg/L

Iron 93 70 130 200.030 0.81.90 mg/L

Magnesium 95 70 130 201.0 0.3119 mg/L

Potassium 93 70 130 201.0 1.498.4 mg/L

Sodium 93 70 130 201.0 0.8142 mg/L

Sample ID: C13100566-044BMS2 10/17/13 17:43Sample Matrix Spike Run: ICP4-C_131017A5

Calcium 86 70 1301.0236 mg/L

Iron 95 70 1300.0301.95 mg/L

Magnesium 93 70 1301.0136 mg/L

Potassium 94 70 1301.0102 mg/L

Sodium 88 70 1301.0184 mg/L

Sample ID: C13100566-044BMSD2 10/17/13 17:47Sample Matrix Spike Duplicate Run: ICP4-C_131017A5

Calcium 85 70 130 201.0 0.6235 mg/L

Iron 94 70 130 200.030 1.01.93 mg/L

Magnesium 92 70 130 201.0 0.3135 mg/L

Potassium 92 70 130 201.0 1.1101 mg/L

Sodium 85 70 130 201.0 1.1182 mg/L

Sample ID: C13100566-053BMS2 10/17/13 18:38Sample Matrix Spike Run: ICP4-C_131017A5

Calcium 94 70 1301.0265 mg/L

Iron 97 70 1300.0301.98 mg/L

Magnesium 96 70 1301.0141 mg/L

Potassium 99 70 1301.0106 mg/L

Sodium 97 70 1301.0198 mg/L

Sample ID: C13100566-053BMSD2 10/17/13 18:42Sample Matrix Spike Duplicate Run: ICP4-C_131017A5

Calcium 93 70 130 201.0 0.3264 mg/L

Iron 97 70 130 200.030 0.21.98 mg/L

Magnesium 95 70 130 201.0 1.3139 mg/L

Potassium 98 70 130 201.0 0.7105 mg/L

Sodium 96 70 130 201.0 0.2197 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100566

QA/QC Summary Report

10/31/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 12/13/13

Count

Prepared by Casper, WY Branch

Method: E200.7 Batch: R179717

Sample ID: C13100566-062BMS2 10/17/13 20:15Sample Matrix Spike Run: ICP4-C_131017A5

Calcium 84 70 1301.0764 mg/L

Iron 93 70 1300.0304.80 mg/L

Magnesium 93 70 1301.0423 mg/L

Potassium 93 70 1301.0257 mg/L

Sodium 88 70 1301.0928 mg/L

Sample ID: C13100566-062BMSD2 10/17/13 20:19Sample Matrix Spike Duplicate Run: ICP4-C_131017A5

Calcium 81 70 130 201.0 1.1756 mg/L

Iron 92 70 130 200.030 1.04.75 mg/L

Magnesium 91 70 130 201.0 1.3418 mg/L

Potassium 91 70 130 201.0 2.0252 mg/L

Sodium 82 70 130 201.0 1.7912 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100566

QA/QC Summary Report

10/31/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 12/13/13

Count

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP4-C_131025A

Sample ID: ICV 10/25/13 13:20Initial Calibration Verification Standard4

Calcium 99 95 1050.5049.3 mg/L

Magnesium 98 95 1050.5048.9 mg/L

Potassium 97 95 1050.5048.6 mg/L

Sodium 98 95 1050.5048.9 mg/L

Sample ID: ICSA 10/25/13 13:34Interference Check Sample A4

Calcium 93 80 1200.50466 mg/L

Magnesium 101 80 1200.50503 mg/L

Potassium 0.50-0.0246 mg/L

Sodium 0.50-0.272 mg/L

Sample ID: ICSAB 10/25/13 13:38Interference Check Sample AB4

Calcium 91 80 1200.50455 mg/L

Magnesium 99 80 1200.50493 mg/L

Potassium 0.50-0.0262 mg/L

Sodium 0.50-0.226 mg/L

Method: E200.7 Batch: R180051

Sample ID: MB-131025A 10/25/13 13:57Method Blank Run: ICP4-C_131025A4

Calcium 0.02ND mg/L

Magnesium 0.010.04 mg/L

Potassium 0.04ND mg/L

Sodium 0.2ND mg/L

Sample ID: LFB-131025A 10/25/13 14:01Laboratory Fortified Blank Run: ICP4-C_131025A4

Calcium 93 85 1150.5046.6 mg/L

Magnesium 92 85 1150.5046.1 mg/L

Potassium 92 85 1150.5046.1 mg/L

Sodium 93 85 1150.5046.3 mg/L

Sample ID: C13100108-003BMS2 10/25/13 15:12Sample Matrix Spike Run: ICP4-C_131025A4

Calcium 89 70 1301.0403 mg/L

Magnesium 92 70 1301.0356 mg/L

Potassium 92 70 1301.0240 mg/L

Sodium 70 1301.01630 mg/L A

Sample ID: C13100108-003BMSD2 10/25/13 15:16Sample Matrix Spike Duplicate Run: ICP4-C_131025A4

Calcium 89 70 130 201.0 0.5401 mg/L

Magnesium 91 70 130 201.0 0.5355 mg/L

Potassium 90 70 130 201.0 2.3235 mg/L

Sodium 70 130 201.0 1.21610 mg/L A

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100566

QA/QC Summary Report

10/31/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 12/13/13

Count

Prepared by Casper, WY Branch

Method: E200.8 Analytical Run: ICPMS2-C_131016B

Sample ID: ICV 10/16/13 15:53Initial Calibration Verification Standard4

Arsenic 99 90 1100.00100.0496 mg/L

Molybdenum 99 90 1100.00100.0496 mg/L

Selenium 99 90 1100.00100.0493 mg/L

Uranium 100 90 1100.000300.0498 mg/L

Method: E200.8 Batch: R179640

Sample ID: LRB 10/16/13 16:19Method Blank Run: ICPMS2-C_131016B4

Arsenic 0.00010ND mg/L

Molybdenum 4E-05ND mg/L

Selenium 0.0002ND mg/L

Uranium 1E-05ND mg/L

Sample ID: LFB 10/16/13 16:22Laboratory Fortified Blank Run: ICPMS2-C_131016B4

Arsenic 102 85 1150.00100.0511 mg/L

Molybdenum 101 85 1150.00100.0507 mg/L

Selenium 102 85 1150.00100.0508 mg/L

Uranium 100 85 1150.000300.0502 mg/L

Sample ID: C13101102-001BMS4 10/16/13 22:34Sample Matrix Spike Run: ICPMS2-C_131016B4

Arsenic 100 70 1300.00292.20 mg/L

Molybdenum 70 1300.001045.6 mg/L A

Selenium 98 70 1300.00651.26 mg/L

Uranium 70 1300.00256.51 mg/L A

Sample ID: C13101102-001BMSD4 10/16/13 22:37Sample Matrix Spike Duplicate Run: ICPMS2-C_131016B4

Arsenic 100 70 130 200.0029 0.12.19 mg/L

Molybdenum 70 130 200.0010 0.045.6 mg/L A

Selenium 98 70 130 200.0065 0.21.25 mg/L

Uranium 70 130 200.0025 1.46.42 mg/L A

Sample ID: C13100566-011BMS4 10/16/13 23:32Sample Matrix Spike Run: ICPMS2-C_131016B4

Arsenic 109 70 1300.00100.123 mg/L

Molybdenum 111 70 1300.00100.114 mg/L

Selenium 106 70 1300.00100.123 mg/L

Uranium 70 1300.000301.64 mg/L A

Sample ID: C13100566-011BMSD4 10/16/13 23:36Sample Matrix Spike Duplicate Run: ICPMS2-C_131016B4

Arsenic 108 70 130 200.0010 1.00.122 mg/L

Molybdenum 109 70 130 200.0010 1.60.113 mg/L

Selenium 105 70 130 200.0010 1.30.121 mg/L

Uranium 70 130 200.00030 0.41.63 mg/L A

Sample ID: C13100566-021BMS4 10/17/13 00:40Sample Matrix Spike Run: ICPMS2-C_131016B4

Arsenic 102 70 1300.00120.570 mg/L

Molybdenum 103 70 1300.00100.935 mg/L

Selenium 104 70 1300.00260.638 mg/L

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100566

QA/QC Summary Report

10/31/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 12/13/13

Count

Prepared by Casper, WY Branch

Method: E200.8 Batch: R179640

Sample ID: C13100566-021BMS4 10/17/13 00:40Sample Matrix Spike Run: ICPMS2-C_131016B4

Uranium 70 1300.001016.7 mg/L A

Sample ID: C13100566-021BMSD4 10/17/13 00:43Sample Matrix Spike Duplicate Run: ICPMS2-C_131016B4

Arsenic 102 70 130 200.0012 0.70.573 mg/L

Molybdenum 104 70 130 200.0010 0.60.941 mg/L

Selenium 106 70 130 200.0026 0.90.644 mg/L

Uranium 70 130 200.0010 0.216.7 mg/L A

Sample ID: C13100566-031BMS4 10/17/13 02:20Sample Matrix Spike Run: ICPMS2-C_131016B4

Arsenic 105 70 1300.00100.0786 mg/L

Molybdenum 103 70 1300.00100.0617 mg/L

Selenium 107 70 1300.00100.0617 mg/L

Uranium 111 70 1300.000300.0717 mg/L

Sample ID: C13100566-031BMSD4 10/17/13 02:23Sample Matrix Spike Duplicate Run: ICPMS2-C_131016B4

Arsenic 107 70 130 200.0010 1.30.0796 mg/L

Molybdenum 103 70 130 200.0010 0.10.0617 mg/L

Selenium 109 70 130 200.0010 1.60.0627 mg/L

Uranium 112 70 130 200.00030 0.50.0721 mg/L

Sample ID: C13100566-041BMS4 10/17/13 03:15Sample Matrix Spike Run: ICPMS2-C_131016B4

Arsenic 104 70 1300.00100.0582 mg/L

Molybdenum 99 70 1300.00100.0672 mg/L

Selenium 103 70 1300.00100.0603 mg/L

Uranium 106 70 1300.000300.102 mg/L

Sample ID: C13100566-041BMSD4 10/17/13 03:18Sample Matrix Spike Duplicate Run: ICPMS2-C_131016B4

Arsenic 105 70 130 200.0010 0.80.0586 mg/L

Molybdenum 100 70 130 200.0010 0.50.0676 mg/L

Selenium 103 70 130 200.0010 0.00.0604 mg/L

Uranium 108 70 130 200.00030 0.90.103 mg/L

Sample ID: C13100566-051BMS4 10/17/13 04:24Sample Matrix Spike Run: ICPMS2-C_131016B4

Arsenic 107 70 1300.00100.0640 mg/L

Molybdenum 102 70 1300.00100.0552 mg/L

Selenium 107 70 1300.00100.0653 mg/L

Uranium 112 70 1300.000300.0689 mg/L

Sample ID: C13100566-051BMSD4 10/17/13 04:27Sample Matrix Spike Duplicate Run: ICPMS2-C_131016B4

Arsenic 108 70 130 200.0010 0.50.0644 mg/L

Molybdenum 101 70 130 200.0010 1.10.0546 mg/L

Selenium 107 70 130 200.0010 0.20.0654 mg/L

Uranium 111 70 130 200.00030 0.60.0685 mg/L

Sample ID: C13100566-061BMS4 10/17/13 06:05Sample Matrix Spike Run: ICPMS2-C_131016B4

Arsenic 104 70 1300.00100.263 mg/L

Molybdenum 107 70 1300.00100.277 mg/L

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.

Page 81 of 94



Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100566

QA/QC Summary Report

10/31/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 12/13/13

Count

Prepared by Casper, WY Branch

Method: E200.8 Batch: R179640

Sample ID: C13100566-061BMS4 10/17/13 06:05Sample Matrix Spike Run: ICPMS2-C_131016B4

Selenium 98 70 1300.00130.260 mg/L

Uranium 70 1300.000508.49 mg/L A

Sample ID: C13100566-061BMSD4 10/17/13 06:08Sample Matrix Spike Duplicate Run: ICPMS2-C_131016B4

Arsenic 104 70 130 200.0010 0.70.262 mg/L

Molybdenum 106 70 130 200.0010 1.00.274 mg/L

Selenium 98 70 130 200.0013 0.60.259 mg/L

Uranium 70 130 200.00050 0.88.42 mg/L A

Sample ID: C13100566-069BMS4 10/17/13 06:54Sample Matrix Spike Run: ICPMS2-C_131016B4

Arsenic 106 70 1300.00100.0531 mg/L

Molybdenum 99 70 1300.00100.0503 mg/L

Selenium 107 70 1300.00100.0538 mg/L

Uranium 103 70 1300.000300.0516 mg/L

Sample ID: C13100566-069BMSD4 10/17/13 06:57Sample Matrix Spike Duplicate Run: ICPMS2-C_131016B4

Arsenic 106 70 130 200.0010 0.00.0531 mg/L

Molybdenum 99 70 130 200.0010 0.70.0500 mg/L

Selenium 107 70 130 200.0010 0.60.0542 mg/L

Uranium 103 70 130 200.00030 0.00.0516 mg/L

Method: E200.8 Analytical Run: ICPMS4-C_131018A

Sample ID: ICV 10/18/13 15:37Initial Calibration Verification Standard2

Iron 98 90 1100.00100.978 mg/L

Uranium 100 90 1100.000300.0502 mg/L

Method: E200.8 Batch: R179766

Sample ID: LRB 10/18/13 16:33Method Blank Run: ICPMS4-C_131018A2

Iron 0.00060.0009 mg/L

Uranium 9E-06ND mg/L

Sample ID: LFB 10/18/13 16:37Laboratory Fortified Blank Run: ICPMS4-C_131018A2

Iron 101 85 1150.00101.26 mg/L

Uranium 103 85 1150.000300.0517 mg/L

Sample ID: C13100672-001AMS4 10/18/13 18:59Sample Matrix Spike Run: ICPMS4-C_131018A2

Iron 99 70 1300.0306.26 mg/L

Uranium 105 70 1300.000300.265 mg/L

Sample ID: C13100672-001AMSD4 10/18/13 19:03Sample Matrix Spike Duplicate Run: ICPMS4-C_131018A2

Iron 100 70 130 200.030 1.36.34 mg/L

Uranium 105 70 130 200.00030 0.10.265 mg/L

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100566

QA/QC Summary Report

10/31/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 12/13/13

Count

Prepared by Casper, WY Branch

Method: E300.0 Analytical Run: IC2-C_131016A

Sample ID: CCV-101613-02 10/16/13 18:43Continuing Calibration Verification Standard2

Chloride 98 90 1101.09.80 mg/L

Sulfate 97 90 1101.038.9 mg/L

Sample ID: CCV-101613-03 10/16/13 23:01Continuing Calibration Verification Standard2

Chloride 98 90 1101.09.79 mg/L

Sulfate 97 90 1101.039.0 mg/L

Sample ID: CCV-101613-04 10/17/13 03:19Continuing Calibration Verification Standard2

Chloride 99 90 1101.09.87 mg/L

Sulfate 98 90 1101.039.1 mg/L

Sample ID: CCV-101613-05 10/17/13 07:56Continuing Calibration Verification Standard2

Chloride 99 90 1101.09.85 mg/L

Sulfate 98 90 1101.039.1 mg/L

Sample ID: CCV-101613-06 10/17/13 12:14Continuing Calibration Verification Standard2

Chloride 98 90 1101.09.81 mg/L

Sulfate 99 90 1101.039.4 mg/L

Sample ID: CCV-101613-07 10/17/13 16:32Continuing Calibration Verification Standard2

Chloride 99 90 1101.09.93 mg/L

Sulfate 99 90 1101.039.6 mg/L

Sample ID: CCV-101613-08 10/17/13 21:08Continuing Calibration Verification Standard2

Chloride 99 90 1101.09.90 mg/L

Sulfate 99 90 1101.039.8 mg/L

Method: E300.0 Batch: R179703

Sample ID: ICB-101613 10/16/13 13:28Method Blank Run: IC2-C_131016A2

Chloride 0.03ND mg/L

Sulfate 0.070.1 mg/L

Sample ID: LFB-101613-01 10/16/13 14:06Laboratory Fortified Blank Run: IC2-C_131016A2

Chloride 96 90 1101.09.60 mg/L

Sulfate 96 90 1101.038.4 mg/L

Sample ID: LFBD-101613-02 10/16/13 14:24Laboratory Fortified Blank Duplicate Run: IC2-C_131016A2

Chloride 98 90 110 201.0 2.19.81 mg/L

Sulfate 98 90 110 201.0 1.939.2 mg/L

Sample ID: C13101102-003AMS 10/16/13 20:15Sample Matrix Spike Run: IC2-C_131016A2

Chloride 90 1101.0267 mg/L A

Sulfate 99 90 1104.2672 mg/L

Sample ID: C13101102-003AMSD 10/16/13 20:33Sample Matrix Spike Duplicate Run: IC2-C_131016A2

Chloride 90 110 201.0 0.3268 mg/L A

Sulfate 100 90 110 204.2 0.3675 mg/L

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100566

QA/QC Summary Report

10/31/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 12/13/13

Count

Prepared by Casper, WY Branch

Method: E300.0 Batch: R179703

Sample ID: C13100566-011AMS 10/16/13 23:56Sample Matrix Spike Run: IC2-C_131016A2

Chloride 90 1102.1501 mg/L A

Sulfate 86 90 1108.31130 mg/L S

- Matrix spike recoveries outside the acceptance range are considered matrix-related.

Sample ID: C13100566-011AMSD 10/17/13 00:15Sample Matrix Spike Duplicate Run: IC2-C_131016A2

Chloride 90 110 202.1 1.4508 mg/L A

Sulfate 91 90 110 208.3 1.81150 mg/L

Sample ID: C13100566-024AMS 10/17/13 05:28Sample Matrix Spike Run: IC2-C_131016A2

Chloride 104 90 1101.020.8 mg/L

Sulfate 96 90 1101.038.7 mg/L

Sample ID: C13100566-024AMSD 10/17/13 05:47Sample Matrix Spike Duplicate Run: IC2-C_131016A2

Chloride 104 90 110 201.0 0.120.8 mg/L

Sulfate 96 90 110 201.0 0.639.0 mg/L

Sample ID: C13100566-031AMS 10/17/13 08:51Sample Matrix Spike Run: IC2-C_131016A2

Chloride 106 90 1101.0203 mg/L

Sulfate 102 90 1104.2383 mg/L

Sample ID: C13100566-031AMSD 10/17/13 09:10Sample Matrix Spike Duplicate Run: IC2-C_131016A2

Chloride 103 90 110 201.0 0.8201 mg/L

Sulfate 101 90 110 204.2 0.7380 mg/L

Sample ID: C13100566-041AMS 10/17/13 13:09Sample Matrix Spike Run: IC2-C_131016A2

Chloride 100 90 1101.0197 mg/L

Sulfate 100 90 1104.2408 mg/L

Sample ID: C13100566-041AMSD 10/17/13 13:28Sample Matrix Spike Duplicate Run: IC2-C_131016A2

Chloride 101 90 110 201.0 0.3198 mg/L

Sulfate 101 90 110 204.2 0.7410 mg/L

Sample ID: C13100566-051AMS 10/17/13 17:46Sample Matrix Spike Run: IC2-C_131016A2

Chloride 100 90 1101.0138 mg/L

Sulfate 100 90 1104.2371 mg/L

Sample ID: C13100566-051AMSD 10/17/13 18:04Sample Matrix Spike Duplicate Run: IC2-C_131016A2

Chloride 98 90 110 201.0 1.0136 mg/L

Sulfate 98 90 110 204.2 1.1367 mg/L

Sample ID: C13100566-061AMS 10/17/13 22:04Sample Matrix Spike Run: IC2-C_131016A2

Chloride 90 1104.21460 mg/L A

Sulfate 105 90 110172250 mg/L

Sample ID: C13100566-061AMSD 10/17/13 22:22Sample Matrix Spike Duplicate Run: IC2-C_131016A2

Chloride 90 110 204.2 1.51440 mg/L A

Sulfate 102 90 110 2017 1.22220 mg/L

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit. S - Spike recovery outside of advisory limits.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100566

QA/QC Summary Report

10/31/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 12/13/13

Count

Prepared by Casper, WY Branch

Method: E300.0 Analytical Run: IC2-C_131025A

Sample ID: CCV-102513-01 10/25/13 12:40Continuing Calibration Verification Standard2

Chloride 97 90 1101.09.73 mg/L

Sulfate 97 90 1101.038.8 mg/L

Method: E300.0 Batch: R180050

Sample ID: ICB-102513 10/25/13 12:04Method Blank Run: IC2-C_131025A2

Chloride 0.03ND mg/L

Sulfate 0.070.1 mg/L

Sample ID: LFB-102513-01 10/25/13 12:22Laboratory Fortified Blank Run: IC2-C_131025A2

Chloride 97 90 1101.09.71 mg/L

Sulfate 96 90 1101.038.5 mg/L

Sample ID: C13100885-001AMS 10/25/13 13:17Sample Matrix Spike Run: IC2-C_131025A2

Chloride 105 90 1101.017.4 mg/L

Sulfate 101 90 1101.060.6 mg/L

Sample ID: C13100885-001AMSD 10/25/13 13:36Sample Matrix Spike Duplicate Run: IC2-C_131025A2

Chloride 105 90 110 201.0 0.117.4 mg/L

Sulfate 102 90 110 201.0 0.761.0 mg/L

Sample ID: C13100887-001AMS 10/25/13 17:35Sample Matrix Spike Run: IC2-C_131025A2

Chloride 99 90 1101.058.2 mg/L

Sulfate 99 90 1104.2485 mg/L

Sample ID: C13100887-001AMSD 10/25/13 17:54Sample Matrix Spike Duplicate Run: IC2-C_131025A2

Chloride 99 90 110 201.0 0.358.0 mg/L

Sulfate 99 90 110 204.2 0.1486 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Shipping container/cooler in good condition?

Custody seals intact on all shipping container(s)/cooler(s)?

Custody seals intact on all sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

� �

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Not Present

Not Present

Not Present

�

�

�

No VOA vials submitted

Not Applicable �

�

1.1°C  On Ice

10/15/2013Cori A. Velasquez

FedEx

dw

Date Received:

Received by:

Login completed by:

Carrier 
name:

BL2000\khelm

10/16/2013

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:

Added 1 mL of nitric acid to sample 7042 for a final pH of <2.

Temp Blank received in all shipping container(s)/cooler(s)? Yes No� � Not Applicable �

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as 
pH, Dissolved Oxygen and Residual Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, 
data units are typically noted as –dry. For agricultural and mining soil parameters/characteristics, all samples are dried 
and ground prior to sample analysis.

Standard Reporting Procedures:

Workorder Receipt Checklist

Rio Algom Mining Corporation LLC C13100566
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ANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORT

The results as reported relate only to the item(s) submitted for testing. The analyses presented in this report were 
performed at Energy Laboratories, Inc., 2393 Salt Creek Hwy., Casper, WY 82601, unless otherwise noted.  
Radiochemistry analyses were performed at Energy Laboratories, Inc., 2325 Kerzell Lane, Casper, WY 82601, 
unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory Analytical 
Report, the QA/QC Summary Report, or the Case Narrative. 

If you have any questions regarding these test results, please call.

Sample ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

C13100663-001 6943 10/14/13 16:30 10/17/13 Aqueous Metals by ICP/ICPMS, Dissolved
Alkalinity
QA Calculations
Conductivity
E300.0 Anions
pH
Solids, Total Dissolved
Solids, Total Dissolved - Calculated

C13100663-002 6944 10/14/13 17:00 10/17/13 Aqueous Same As Above

Rio Algom Mining Corporation LLC

Project Name: Lisbon, UT Facility

Workorder No.: C13100663

Hwy 605 and 509

Grants, NM  87020

October 25, 2013

C3636 - GroundwaterQuote ID:

Energy Laboratories, Inc. Casper WY received the following 2 samples for Rio Algom Mining Corporation LLC on 10/17/2013 
for analysis.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100663-001

Client Sample ID 6943

Collection Date: 10/14/13 16:30

Matrix: Aqueous

Report Date: 10/25/13

DateReceived: 10/17/13

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

10/17/13 17:26 / jba5mg/LNDCarbonate as CO3 A2320 B

10/17/13 17:26 / jba5mg/L254Bicarbonate as HCO3 A2320 B

10/18/13 15:51 / sf1mg/L130Calcium E200.7

D 10/18/13 14:38 / wc2mg/L77Chloride E300.0

10/18/13 15:51 / sf1mg/L63Magnesium E200.7

10/18/13 15:51 / sf1mg/L16Potassium E200.7

10/18/13 15:51 / sf1mg/L471Sodium E200.7

D 10/18/13 14:38 / wc8mg/L1320Sulfate E300.0

PHYSICAL PROPERTIES

10/17/13 16:16 / tmm1umhos/cm2900Conductivity @ 25 C A2510 B

H 10/17/13 16:16 / tmm0.01s.u.7.64pH A4500-H B

10/18/13 15:40 / tmm20mg/L2220Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/19/13 00:29 / cp0.001mg/L0.002Arsenic E200.8

10/19/13 00:29 / cp0.03mg/LNDIron E200.8

10/19/13 00:29 / cp0.01mg/LNDMolybdenum E200.8

10/19/13 00:29 / cp0.001mg/LNDSelenium E200.8

10/19/13 00:29 / cp0.0003mg/L0.0024Uranium E200.8

DATA QUALITY

10/24/13 13:02 / kbh%-1.96A/C Balance (± 5) A1030 E

10/24/13 13:02 / kbhmeq/L33.8Anions A1030 E

10/24/13 13:02 / kbhmeq/L32.5Cations A1030 E

10/24/13 13:02 / kbhmg/L2200Solids, Total Dissolved Calculated A1030 E

10/24/13 13:02 / kbh1.00TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13100663-002

Client Sample ID 6944

Collection Date: 10/14/13 17:00

Matrix: Aqueous

Report Date: 10/25/13

DateReceived: 10/17/13

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

MAJOR IONS

10/17/13 17:34 / jba5mg/LNDCarbonate as CO3 A2320 B

10/17/13 17:34 / jba5mg/L418Bicarbonate as HCO3 A2320 B

10/19/13 00:33 / cp1mg/L109Calcium E200.8

10/18/13 14:56 / wc1mg/L101Chloride E300.0

10/19/13 00:33 / cp1mg/L21Magnesium E200.8

10/19/13 00:33 / cp1mg/L4Potassium E200.8

10/19/13 00:33 / cp1mg/L136Sodium E200.8

D 10/18/13 14:56 / wc4mg/L181Sulfate E300.0

PHYSICAL PROPERTIES

10/17/13 16:19 / tmm1umhos/cm1250Conductivity @ 25 C A2510 B

H 10/17/13 16:19 / tmm0.01s.u.7.63pH A4500-H B

10/18/13 15:40 / tmm10mg/L795Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/19/13 00:33 / cp0.001mg/L0.005Arsenic E200.8

10/19/13 00:33 / cp0.03mg/LNDIron E200.8

10/19/13 00:33 / cp0.01mg/L0.08Molybdenum E200.8

10/19/13 00:33 / cp0.001mg/L0.002Selenium E200.8

10/19/13 00:33 / cp0.0003mg/L0.118Uranium E200.8

DATA QUALITY

10/21/13 15:28 / kbh%-1.41A/C Balance (± 5) A1030 E

10/21/13 15:28 / kbhmeq/L13.6Anions A1030 E

10/21/13 15:28 / kbhmeq/L13.2Cations A1030 E

10/21/13 15:28 / kbhmg/L780Solids, Total Dissolved Calculated A1030 E

10/21/13 15:28 / kbh1.02TDS Balance (0.80 - 1.20) A1030 E

Report
Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100663

QA/QC Summary Report

10/25/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2320 B Batch: R179690

Sample ID: MBLK 10/17/13 15:02Method Blank Run: MANTECH_131017B3

Alkalinity, Total as CaCO3 2ND mg/L

Carbonate as CO3 1ND mg/L

Bicarbonate as HCO3 1ND mg/L

Sample ID: LCS_130917 10/17/13 15:16Laboratory Control Sample Run: MANTECH_131017B

Alkalinity, Total as CaCO3 104 90 1105.0260 mg/L

Sample ID: C13100640-001AMS 10/17/13 15:40Sample Matrix Spike Run: MANTECH_131017B

Alkalinity, Total as CaCO3 104 80 1205.0374 mg/L

Sample ID: C13100650-001ADUP 10/17/13 17:08Sample Duplicate Run: MANTECH_131017B3

Alkalinity, Total as CaCO3 105.0 2.082.5 mg/L

Carbonate as CO3 105.0ND mg/L

Bicarbonate as HCO3 105.0 2.0101 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.

Page 4 of 13



Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100663

QA/QC Summary Report

10/25/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2510 B Batch: R179637

Sample ID: SC 100 10/17/13 08:38Initial Calibration Verification Standard Run: PHSC_101-C_131017A

Conductivity @ 25 C 97 90 1105.096.6 umhos/cm

Sample ID: SC 2ND 1413 10/17/13 08:50Laboratory Control Sample Run: PHSC_101-C_131017A

Conductivity @ 25 C 99 90 1105.01400 umhos/cm

Sample ID: MBLK 10/17/13 09:15Method Blank Run: PHSC_101-C_131017A

Conductivity @ 25 C 0.72 umhos/cm

Sample ID: C13100622-002ADUP 10/17/13 09:47Sample Duplicate Run: PHSC_101-C_131017A

Conductivity @ 25 C 105.0 0.01520 umhos/cm

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100663

QA/QC Summary Report

10/25/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2540 C Batch: TDS131018A

Sample ID: MB-1_131018A 10/18/13 15:38Method Blank Run: BAL-19_131018A

Solids, Total Dissolved TDS @ 180 C 10ND mg/L

Sample ID: LCS-2_131018A 10/18/13 15:38Laboratory Control Sample Run: BAL-19_131018A

Solids, Total Dissolved TDS @ 180 C 101 90 110202020 mg/L

Sample ID: C13100649-001B DUP 10/18/13 15:39Sample Duplicate Run: BAL-19_131018A

Solids, Total Dissolved TDS @ 180 C 510 6.596.0 mg/L R

- RPD greater than method limit.  Difference < PQL - RPD not applicable.

Sample ID: C13100653-001A MS 10/18/13 15:40Sample Matrix Spike Run: BAL-19_131018A

Solids, Total Dissolved TDS @ 180 C 107 90 11020038200 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.

R - RPD exceeds advisory limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100663

QA/QC Summary Report

10/25/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A4500-H B Analytical Run: PHSC_101-C_131017A

Sample ID: pH 6.86 10/17/13 08:35Initial Calibration Verification Standard

pH 100 98 1020.0106.85 s.u.

Method: A4500-H B Batch: R179637

Sample ID: C13100622-002ADUP 10/17/13 09:47Sample Duplicate Run: PHSC_101-C_131017A

pH 30.010 0.07.68 s.u.

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100663

QA/QC Summary Report

10/25/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP4-C_131018A

Sample ID: ICV 10/18/13 14:48Initial Calibration Verification Standard4

Calcium 98 95 1050.5048.8 mg/L

Magnesium 98 95 1050.5049.0 mg/L

Potassium 96 95 1050.5048.2 mg/L

Sodium 98 95 1050.5048.8 mg/L

Sample ID: ICSA 10/18/13 15:03Interference Check Sample A4

Calcium 92 80 1200.50458 mg/L

Magnesium 99 80 1200.50495 mg/L

Potassium 0.50-0.0164 mg/L

Sodium 0.50-0.218 mg/L

Sample ID: ICSAB 10/18/13 15:07Interference Check Sample AB4

Calcium 92 80 1200.50459 mg/L

Magnesium 100 80 1200.50499 mg/L

Potassium 0.500.00295 mg/L

Sodium 0.50-0.0994 mg/L

Method: E200.7 Batch: R179778

Sample ID: MB-131018A 10/18/13 15:25Method Blank Run: ICP4-C_131018A4

Calcium 0.02ND mg/L

Magnesium 0.010.03 mg/L

Potassium 0.04ND mg/L

Sodium 0.2ND mg/L

Sample ID: LFB-131018A 10/18/13 15:29Laboratory Fortified Blank Run: ICP4-C_131018A4

Calcium 92 85 1150.5045.8 mg/L

Magnesium 91 85 1150.5045.8 mg/L

Potassium 89 85 1150.5044.6 mg/L

Sodium 91 85 1150.5045.3 mg/L

Sample ID: C13100239-009CMS2 10/18/13 15:40Sample Matrix Spike Run: ICP4-C_131018A4

Calcium 95 70 1301.0122 mg/L

Magnesium 94 70 1301.0101 mg/L

Potassium 94 70 1301.097.3 mg/L

Sodium 95 70 1301.0105 mg/L

Sample ID: C13100239-009CMSD2 10/18/13 15:44Sample Matrix Spike Duplicate Run: ICP4-C_131018A4

Calcium 96 70 130 201.0 0.3122 mg/L

Magnesium 95 70 130 201.0 0.6102 mg/L

Potassium 95 70 130 201.0 0.898.1 mg/L

Sodium 96 70 130 201.0 0.7106 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100663

QA/QC Summary Report

10/25/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.8 Analytical Run: ICPMS4-C_131018A

Sample ID: ICV 10/18/13 15:37Initial Calibration Verification Standard9

Arsenic 101 90 1100.00100.0505 mg/L

Calcium 98 90 1100.00669.84 mg/L

Iron 98 90 1100.00100.978 mg/L

Magnesium 99 90 1100.00279.88 mg/L

Molybdenum 98 90 1100.00100.0490 mg/L

Potassium 98 90 1100.00419.76 mg/L

Selenium 99 90 1100.00100.0497 mg/L

Sodium 98 90 1100.00439.80 mg/L

Uranium 100 90 1100.000300.0502 mg/L

Method: E200.8 Batch: R179766

Sample ID: LRB 10/18/13 16:33Method Blank Run: ICPMS4-C_131018A9

Arsenic 5E-05ND mg/L

Calcium 0.007ND mg/L

Iron 0.00060.0009 mg/L

Magnesium 0.003ND mg/L

Molybdenum 3E-055E-05 mg/L

Potassium 0.004ND mg/L

Selenium 7E-05ND mg/L

Sodium 0.004ND mg/L

Uranium 9E-06ND mg/L

Sample ID: LFB 10/18/13 16:37Laboratory Fortified Blank Run: ICPMS4-C_131018A9

Arsenic 101 85 1150.00100.0505 mg/L

Calcium 100 85 1150.006612.5 mg/L

Iron 101 85 1150.00101.26 mg/L

Magnesium 100 85 1150.002712.5 mg/L

Molybdenum 101 85 1150.00100.0505 mg/L

Potassium 98 85 1150.004112.3 mg/L

Selenium 102 85 1150.00100.0510 mg/L

Sodium 100 85 1150.004312.5 mg/L

Uranium 103 85 1150.000300.0517 mg/L

Sample ID: C13100672-001AMS4 10/18/13 18:59Sample Matrix Spike Run: ICPMS4-C_131018A9

Arsenic 103 70 1300.00100.259 mg/L

Calcium 95 70 1301.086.2 mg/L

Iron 99 70 1300.0306.26 mg/L

Magnesium 97 70 1301.068.3 mg/L

Molybdenum 102 70 1300.00100.255 mg/L

Potassium 97 70 1301.062.5 mg/L

Selenium 104 70 1300.00100.261 mg/L

Sodium 97 70 1301.072.3 mg/L

Uranium 105 70 1300.000300.265 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100663

QA/QC Summary Report

10/25/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.8 Batch: R179766

Sample ID: C13100672-001AMSD4 10/18/13 19:03Sample Matrix Spike Duplicate Run: ICPMS4-C_131018A9

Arsenic 105 70 130 200.0010 1.60.263 mg/L

Calcium 97 70 130 201.0 1.287.2 mg/L

Iron 100 70 130 200.030 1.36.34 mg/L

Magnesium 98 70 130 201.0 1.169.1 mg/L

Molybdenum 102 70 130 200.0010 0.50.257 mg/L

Potassium 99 70 130 201.0 1.763.6 mg/L

Selenium 105 70 130 200.0010 0.70.263 mg/L

Sodium 98 70 130 201.0 1.073.0 mg/L

Uranium 105 70 130 200.00030 0.10.265 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13100663

QA/QC Summary Report

10/25/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E300.0 Analytical Run: IC2-C_131018A

Sample ID: CCV-101813-01 10/18/13 12:47Continuing Calibration Verification Standard2

Chloride 99 90 1101.09.91 mg/L

Sulfate 99 90 1101.039.6 mg/L

Method: E300.0 Batch: R179772

Sample ID: ICB-101813 10/18/13 12:10Method Blank Run: IC2-C_131018A2

Chloride 0.03ND mg/L

Sulfate 0.070.1 mg/L

Sample ID: LFB-101813 10/18/13 12:29Laboratory Fortified Blank Run: IC2-C_131018A2

Chloride 96 90 1101.09.56 mg/L

Sulfate 96 90 1101.038.4 mg/L

Sample ID: C13100577-001AMS 10/18/13 13:24Sample Matrix Spike Run: IC2-C_131018A2

Chloride 100 90 1101.053.9 mg/L

Sulfate 102 90 1104.2750 mg/L

Sample ID: C13100577-001AMSD 10/18/13 13:43Sample Matrix Spike Duplicate Run: IC2-C_131018A2

Chloride 101 90 110 201.0 0.854.3 mg/L

Sulfate 101 90 110 204.2 0.1749 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Shipping container/cooler in good condition?

Custody seals intact on all shipping container(s)/cooler(s)?

Custody seals intact on all sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

� �

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Not Present

Not Present

Not Present

�

�

�

No VOA vials submitted

Not Applicable �

�

3.2°C  On Ice

10/17/2013Jillian Anderson

FedEx

cav

Date Received:

Received by:

Login completed by:

Carrier 
name:

BL2000\khelm

10/18/2013

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:

None

Temp Blank received in all shipping container(s)/cooler(s)? Yes No� � Not Applicable �

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as 
pH, Dissolved Oxygen and Residual Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, 
data units are typically noted as –dry. For agricultural and mining soil parameters/characteristics, all samples are dried 
and ground prior to sample analysis.

Standard Reporting Procedures:

Workorder Receipt Checklist

Rio Algom Mining Corporation LLC C13100663
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ANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORT

The results as reported relate only to the item(s) submitted for testing. The analyses presented in this report were 
performed at Energy Laboratories, Inc., 2393 Salt Creek Hwy., Casper, WY 82601, unless otherwise noted.  
Radiochemistry analyses were performed at Energy Laboratories, Inc., 2325 Kerzell Lane, Casper, WY 82601, 
unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory Analytical 
Report, the QA/QC Summary Report, or the Case Narrative. 

If you have any questions regarding these test results, please call.

Sample ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

C13101102-001 6970 10/13/13 11:45 10/15/13 Aqueous Metals by ICP/ICPMS, Dissolved
Alkalinity
QA Calculations
Conductivity
E300.0 Anions
pH
Solids, Total Dissolved
Solids, Total Dissolved - Calculated

C13101102-002 6971 10/13/13 12:35 10/15/13 Aqueous Same As Above

C13101102-003 6978 10/14/13 9:40 10/15/13 Aqueous Same As Above

C13101102-004 6979 10/14/13 11:30 10/15/13 Aqueous Same As Above

C13101102-005 6941 10/14/13 12:00 10/15/13 Aqueous Same As Above

C13101102-006 6942 10/14/13 12:40 10/15/13 Aqueous Same As Above

Rio Algom Mining Corporation LLC

Project Name: Lisbon, UT Facility

Workorder No.: C13101102

Hwy 605 and 509

Grants, NM  87020

November 20, 2013

C3636 - GroundwaterQuote ID:

Energy Laboratories, Inc. Casper WY received the following 6 samples for Rio Algom Mining Corporation LLC on 10/30/2013 
for analysis.
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REVISED/SUPPLEMENTAL REPORT
The attached analytical report has been revised from a previously submitted report due to the request by Leilani Bew on 
November 6, 2013 for the reanalysis of Arsenic, Iron, and Uranium on sample -001.  The data presented here is from that 
recheck analysis.  The report has been revised and replaces any previously issued report in its entirety.

Rio Algom Mining Corporation LLC

Lisbon, UT Facility

C13101102

11/20/13

10/31/13

CLIENT:

Project:

Sample Delivery Group:

Revised Date:

Report Date:

CASE NARRATIVE
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13101102-001

Client Sample ID: 6970

Collection Date: 10/13/13 11:45

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 11/20/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/17/13 08:24 / jba5mg/L6000Carbonate as CO3 A2320 B

10/17/13 08:24 / jba5mg/L8530Bicarbonate as HCO3 A2320 B

10/25/13 14:27 / sf1mg/L4Calcium E200.7

D 10/25/13 13:54 / wc100mg/L1390Chloride E300.0

10/25/13 14:27 / sf1mg/L24Magnesium E200.7

D 10/25/13 14:27 / sf2mg/L15Potassium E200.7

D 10/25/13 14:27 / sf10mg/L13000Sodium E200.7

D 10/25/13 13:54 / wc400mg/L9970Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 09:16 / alp1umhos/cm37600Conductivity @ 25 C A2510 B

H 10/16/13 09:16 / alp0.01s.u.9.48pH A4500-H B

10/16/13 14:57 / tmm500mg/L35300Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/08/13 15:58 / cp0.001mg/L0.809Arsenic E200.8

11/08/13 15:58 / cp0.03mg/L0.05Iron E200.8

10/16/13 22:31 / clm0.01mg/L44.4Molybdenum E200.8

D 10/16/13 22:31 / clm0.007mg/L0.033Selenium E200.8

11/08/13 15:58 / cp0.0003mg/L6.10Uranium E200.8

DATA QUALITY

10/29/13 09:23 / kbh%-1.77A/C Balance (± 5) A1030 E

10/29/13 09:23 / kbhmeq/L587Anions A1030 E

10/29/13 09:23 / kbhmeq/L566Cations A1030 E

10/29/13 09:23 / kbhmg/L35000Solids, Total Dissolved Calculated A1030 E

10/29/13 09:23 / kbh1.02TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13101102-002

Client Sample ID: 6971

Collection Date: 10/13/13 12:35

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 11/20/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/17/13 08:46 / jba5mg/L6000Carbonate as CO3 A2320 B

10/17/13 08:46 / jba5mg/L9140Bicarbonate as HCO3 A2320 B

D 10/16/13 20:04 / sf2mg/L4Calcium E200.7

D 10/16/13 19:38 / wc100mg/L1440Chloride E300.0

10/16/13 20:04 / sf1mg/L23Magnesium E200.7

D 10/16/13 20:04 / sf4mg/L15Potassium E200.7

D 10/16/13 20:04 / sf20mg/L13200Sodium E200.7

D 10/16/13 19:38 / wc400mg/L10500Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 09:19 / alp1umhos/cm38400Conductivity @ 25 C A2510 B

H 10/16/13 09:19 / alp0.01s.u.9.49pH A4500-H B

10/16/13 14:57 / tmm500mg/L37100Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

D 10/16/13 22:44 / clm0.003mg/L2.74Arsenic E200.8

10/17/13 14:37 / sf0.03mg/L0.13Iron E200.7

10/16/13 22:44 / clm0.01mg/L47.3Molybdenum E200.8

D 10/16/13 22:44 / clm0.007mg/L0.037Selenium E200.8

D 10/16/13 22:44 / clm0.003mg/L87.4Uranium E200.8

DATA QUALITY

10/21/13 15:20 / kbh%-2.90A/C Balance (± 5) A1030 E

10/21/13 15:20 / kbhmeq/L609Anions A1030 E

10/21/13 15:20 / kbhmeq/L575Cations A1030 E

10/21/13 15:20 / kbhmg/L36000Solids, Total Dissolved Calculated A1030 E

10/21/13 15:20 / kbh1.04TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.

Page 4 of 20



LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13101102-003

Client Sample ID: 6978

Collection Date: 10/14/13 09:40

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 11/20/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 08:26 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 08:26 / jba5mg/L401Bicarbonate as HCO3 A2320 B

10/16/13 20:23 / sf1mg/L205Calcium E200.7

10/16/13 19:57 / wc1mg/L219Chloride E300.0

10/16/13 20:23 / sf1mg/L55Magnesium E200.7

10/16/13 20:23 / sf1mg/L5Potassium E200.7

10/16/13 20:23 / sf1mg/L159Sodium E200.7

D 10/16/13 19:57 / wc4mg/L475Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 09:22 / alp1umhos/cm2070Conductivity @ 25 C A2510 B

H 10/16/13 09:22 / alp0.01s.u.7.62pH A4500-H B

10/16/13 14:57 / tmm20mg/L1430Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/16/13 22:50 / clm0.001mg/L0.011Arsenic E200.8

10/16/13 20:23 / sf0.03mg/LNDIron E200.7

10/16/13 22:50 / clm0.01mg/L0.05Molybdenum E200.8

10/16/13 22:50 / clm0.001mg/L0.015Selenium E200.8

10/16/13 22:50 / clm0.0003mg/L0.655Uranium E200.8

DATA QUALITY

10/21/13 15:20 / kbh%-2.90A/C Balance (± 5) A1030 E

10/21/13 15:20 / kbhmeq/L23.1Anions A1030 E

10/21/13 15:20 / kbhmeq/L21.8Cations A1030 E

10/21/13 15:20 / kbhmg/L1400Solids, Total Dissolved Calculated A1030 E

10/21/13 15:20 / kbh1.05TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13101102-004

Client Sample ID: 6979

Collection Date: 10/14/13 11:30

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 11/20/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 08:34 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 08:34 / jba5mg/L420Bicarbonate as HCO3 A2320 B

10/16/13 20:34 / sf1mg/L225Calcium E200.7

10/16/13 20:52 / wc1mg/L225Chloride E300.0

10/16/13 20:34 / sf1mg/L59Magnesium E200.7

10/16/13 20:34 / sf1mg/L5Potassium E200.7

10/16/13 20:34 / sf1mg/L179Sodium E200.7

D 10/16/13 20:52 / wc4mg/L499Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 09:25 / alp1umhos/cm2130Conductivity @ 25 C A2510 B

H 10/16/13 09:25 / alp0.01s.u.7.57pH A4500-H B

10/16/13 14:58 / tmm20mg/L1500Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/16/13 22:53 / clm0.001mg/L0.025Arsenic E200.8

10/16/13 20:34 / sf0.03mg/LNDIron E200.7

10/16/13 22:53 / clm0.01mg/L0.01Molybdenum E200.8

10/16/13 22:53 / clm0.001mg/L0.017Selenium E200.8

10/16/13 22:53 / clm0.0003mg/L0.788Uranium E200.8

DATA QUALITY

10/21/13 15:20 / kbh%-0.170A/C Balance (± 5) A1030 E

10/21/13 15:20 / kbhmeq/L24.1Anions A1030 E

10/21/13 15:20 / kbhmeq/L24.0Cations A1030 E

10/21/13 15:20 / kbhmg/L1400Solids, Total Dissolved Calculated A1030 E

10/21/13 15:20 / kbh1.04TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13101102-005

Client Sample ID: 6941

Collection Date: 10/14/13 12:00

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 11/20/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 08:43 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 08:43 / jba5mg/L1100Bicarbonate as HCO3 A2320 B

10/16/13 20:37 / sf1mg/L512Calcium E200.7

D 10/16/13 21:10 / wc10mg/L660Chloride E300.0

10/16/13 20:37 / sf1mg/L178Magnesium E200.7

10/16/13 20:37 / sf1mg/L18Potassium E200.7

D 10/16/13 20:37 / sf2mg/L1940Sodium E200.7

D 10/16/13 21:10 / wc40mg/L4400Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 09:28 / alp1umhos/cm9950Conductivity @ 25 C A2510 B

H 10/16/13 09:28 / alp0.01s.u.7.21pH A4500-H B

10/16/13 14:58 / tmm100mg/L8250Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/16/13 22:57 / clm0.001mg/L0.004Arsenic E200.8

10/16/13 20:37 / sf0.03mg/LNDIron E200.7

10/16/13 22:57 / clm0.01mg/L11.2Molybdenum E200.8

D 10/16/13 22:57 / clm0.003mg/L0.079Selenium E200.8

D 10/16/13 22:57 / clm0.001mg/L44.8Uranium E200.8

DATA QUALITY

10/21/13 15:20 / kbh%-1.94A/C Balance (± 5) A1030 E

10/21/13 15:20 / kbhmeq/L130Anions A1030 E

10/21/13 15:20 / kbhmeq/L125Cations A1030 E

10/21/13 15:20 / kbhmg/L8300Solids, Total Dissolved Calculated A1030 E

10/21/13 15:20 / kbh0.990TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13101102-006

Client Sample ID: 6942

Collection Date: 10/14/13 12:40

Matrix: Aqueous

Report Date: 10/31/13

DateReceived: 10/15/13

Revised Date: 11/20/13
Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

10/16/13 08:52 / jba5mg/LNDCarbonate as CO3 A2320 B

10/16/13 08:52 / jba5mg/L1210Bicarbonate as HCO3 A2320 B

10/16/13 20:41 / sf1mg/L547Calcium E200.7

D 10/16/13 21:29 / wc10mg/L668Chloride E300.0

10/16/13 20:41 / sf1mg/L189Magnesium E200.7

10/16/13 20:41 / sf1mg/L19Potassium E200.7

D 10/16/13 20:41 / sf2mg/L2050Sodium E200.7

D 10/16/13 21:29 / wc40mg/L4550Sulfate E300.0

PHYSICAL PROPERTIES

10/16/13 09:31 / alp1umhos/cm10400Conductivity @ 25 C A2510 B

H 10/16/13 09:31 / alp0.01s.u.7.15pH A4500-H B

10/16/13 14:58 / tmm100mg/L8720Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

10/16/13 23:13 / clm0.001mg/L0.004Arsenic E200.8

10/16/13 20:41 / sf0.03mg/LNDIron E200.7

10/16/13 23:13 / clm0.01mg/L11.6Molybdenum E200.8

D 10/16/13 23:13 / clm0.003mg/L0.079Selenium E200.8

D 10/16/13 23:13 / clm0.001mg/L46.4Uranium E200.8

DATA QUALITY

10/21/13 15:20 / kbh%-0.949A/C Balance (± 5) A1030 E

10/21/13 15:20 / kbhmeq/L135Anions A1030 E

10/21/13 15:20 / kbhmeq/L133Cations A1030 E

10/21/13 15:20 / kbhmg/L8700Solids, Total Dissolved Calculated A1030 E

10/21/13 15:20 / kbh1.00TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13101102

QA/QC Summary Report

10/31/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 11/20/13

Count

Prepared by Casper, WY Branch

Method: A2320 B Batch: R179630

Sample ID: MBLK 10/16/13 07:30Method Blank Run: MANTECH_131016A3

Alkalinity, Total as CaCO3 2ND mg/L

Carbonate as CO3 1ND mg/L

Bicarbonate as HCO3 11 mg/L

Sample ID: LCS_130917 10/16/13 07:45Laboratory Control Sample Run: MANTECH_131016A

Alkalinity, Total as CaCO3 103 90 1105.0257 mg/L

Sample ID: C13100566-007ADUP 10/16/13 09:07Sample Duplicate Run: MANTECH_131016A3

Alkalinity, Total as CaCO3 105.0 0.1181 mg/L

Carbonate as CO3 105.0ND mg/L

Bicarbonate as HCO3 105.0 0.1221 mg/L

Sample ID: C13100566-008AMS 10/16/13 09:24Sample Matrix Spike Run: MANTECH_131016A

Alkalinity, Total as CaCO3 101 80 1205.0435 mg/L

Method: A2320 B Batch: 131017_1_ALK-W

Sample ID: MBLK1_131017_ 10/17/13 08:11Method Blank Run: TTR-ALK_131017A3

Alkalinity, Total as CaCO3 11 mg/L

Carbonate as CO3 1ND mg/L

Bicarbonate as HCO3 12 mg/L

Sample ID: LCS_130618 10/17/13 08:19Laboratory Control Sample Run: TTR-ALK_131017A

Alkalinity, Total as CaCO3 100 90 1105.01250 mg/L

Sample ID: C13101102-001ADUP 10/17/13 08:29Sample Duplicate Run: TTR-ALK_131017A3

Alkalinity, Total as CaCO3 105.0 0.117000 mg/L

Carbonate as CO3 105.0 0.06000 mg/L

Bicarbonate as HCO3 105.0 0.48500 mg/L

Sample ID: C13101102-001AMS 10/17/13 08:37Sample Matrix Spike Run: TTR-ALK_131017A

Alkalinity, Total as CaCO3 108 80 1205.019700 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13101102

QA/QC Summary Report

10/31/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 11/20/13

Count

Prepared by Casper, WY Branch

Method: A2510 B Batch: R179573

Sample ID: SC 2ND 1413 10/16/13 08:47Laboratory Control Sample Run: PHSC_101-C_131016A

Conductivity @ 25 C 100 90 1105.01410 umhos/cm

Sample ID: MBLK 10/16/13 09:04Method Blank Run: PHSC_101-C_131016A

Conductivity @ 25 C 0.72 umhos/cm

Sample ID: C13100566-007ADUP 10/16/13 09:37Sample Duplicate Run: PHSC_101-C_131016A

Conductivity @ 25 C 105.0 0.41010 umhos/cm

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13101102

QA/QC Summary Report

10/31/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 11/20/13

Count

Prepared by Casper, WY Branch

Method: A2540 C Batch: TDS131016A

Sample ID: MB-1_131016A 10/16/13 14:52Method Blank Run: BAL-19_131016A

Solids, Total Dissolved TDS @ 180 C 10ND mg/L

Sample ID: LCS-2_131016A 10/16/13 14:53Laboratory Control Sample Run: BAL-19_131016A

Solids, Total Dissolved TDS @ 180 C 100 90 110201990 mg/L

Sample ID: C13100477-001A MS 10/16/13 14:55Sample Matrix Spike Run: BAL-19_131016A

Solids, Total Dissolved TDS @ 180 C 98 90 110101300 mg/L

Sample ID: C13101102-003A DUP 10/16/13 14:58Sample Duplicate Run: BAL-19_131016A

Solids, Total Dissolved TDS @ 180 C 520 0.71440 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13101102

QA/QC Summary Report

10/31/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 11/20/13

Count

Prepared by Casper, WY Branch

Method: A4500-H B Analytical Run: PHSC_101-C_131016A

Sample ID: pH 6.86 10/16/13 08:32Initial Calibration Verification Standard

pH 100 98 1020.0106.83 s.u.

Sample ID: pH 6.86 10/16/13 12:08Initial Calibration Verification Standard

pH 100 98 1020.0106.85 s.u.

Method: A4500-H B Batch: R179573

Sample ID: C13100566-007ADUP 10/16/13 09:37Sample Duplicate Run: PHSC_101-C_131016A

pH 30.010 0.17.56 s.u.

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13101102

QA/QC Summary Report

10/31/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 11/20/13

Count

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP2-C_131017A

Sample ID: ICV 10/17/13 11:35Initial Calibration Verification Standard

Iron 103 95 1050.0305.16 mg/L

Sample ID: ICSA 10/17/13 12:03Interference Check Sample A

Iron 96 80 1200.030191 mg/L

Sample ID: ICSAB 10/17/13 12:07Interference Check Sample AB

Iron 96 80 1200.030192 mg/L

Method: E200.7 Batch: R179716

Sample ID: MB-131017A 10/17/13 12:32Method Blank Run: ICP2-C_131017A

Iron 0.001ND mg/L

Sample ID: LFB-131017A 10/17/13 12:36Laboratory Fortified Blank Run: ICP2-C_131017A

Iron 98 85 1150.0300.977 mg/L

Sample ID: C13101102-001BMS2 10/17/13 14:24Sample Matrix Spike Run: ICP2-C_131017A

Iron 95 70 1300.03020.0 mg/L

Sample ID: C13101102-001BMSD2 10/17/13 14:28Sample Matrix Spike Duplicate Run: ICP2-C_131017A

Iron 94 70 130 200.030 1.319.7 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13101102

QA/QC Summary Report

10/31/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 11/20/13

Count

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP4-C_131016A

Sample ID: ICV 10/16/13 15:17Initial Calibration Verification Standard5

Calcium 102 95 1050.5050.8 mg/L

Iron 102 95 1050.0305.09 mg/L

Magnesium 100 95 1050.5050.1 mg/L

Potassium 101 95 1050.5050.4 mg/L

Sodium 102 95 1050.5050.8 mg/L

Sample ID: ICSA 10/16/13 15:32Interference Check Sample A5

Calcium 94 80 1200.50471 mg/L

Iron 90 80 1200.030180 mg/L

Magnesium 101 80 1200.50506 mg/L

Potassium 0.500.0296 mg/L

Sodium 0.50-0.299 mg/L

Sample ID: ICSAB 10/16/13 15:36Interference Check Sample AB5

Calcium 94 80 1200.50469 mg/L

Iron 90 80 1200.030180 mg/L

Magnesium 101 80 1200.50507 mg/L

Potassium 0.50-0.00287 mg/L

Sodium 0.50-0.342 mg/L

Method: E200.7 Batch: R179658

Sample ID: MB-131016A 10/16/13 15:55Method Blank Run: ICP4-C_131016A5

Calcium 0.02ND mg/L

Iron 0.002ND mg/L

Magnesium 0.010.04 mg/L

Potassium 0.04ND mg/L

Sodium 0.2ND mg/L

Sample ID: LFB-131016A 10/16/13 15:58Laboratory Fortified Blank Run: ICP4-C_131016A5

Calcium 94 85 1150.5047.0 mg/L

Iron 93 85 1150.0300.929 mg/L

Magnesium 93 85 1150.5046.6 mg/L

Potassium 94 85 1150.5047.1 mg/L

Sodium 95 85 1150.5047.4 mg/L

Sample ID: C13101102-003BMS2 10/16/13 20:26Sample Matrix Spike Run: ICP4-C_131016A5

Calcium 90 70 1301.0298 mg/L

Iron 96 70 1300.0301.96 mg/L

Magnesium 94 70 1301.0150 mg/L

Potassium 95 70 1301.0102 mg/L

Sodium 94 70 1301.0254 mg/L

Sample ID: C13101102-003BMSD2 10/16/13 20:30Sample Matrix Spike Duplicate Run: ICP4-C_131016A5

Calcium 90 70 130 201.0 0.2297 mg/L

Iron 96 70 130 200.030 0.11.96 mg/L

Magnesium 95 70 130 201.0 0.6151 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13101102

QA/QC Summary Report

10/31/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 11/20/13

Count

Prepared by Casper, WY Branch

Method: E200.7 Batch: R179658

Sample ID: C13101102-003BMSD2 10/16/13 20:30Sample Matrix Spike Duplicate Run: ICP4-C_131016A5

Potassium 94 70 130 201.0 0.3101 mg/L

Sodium 92 70 130 201.0 0.6253 mg/L

Method: E200.7 Analytical Run: ICP4-C_131025A

Sample ID: ICV 10/25/13 13:20Initial Calibration Verification Standard4

Calcium 99 95 1050.5049.3 mg/L

Magnesium 98 95 1050.5048.9 mg/L

Potassium 97 95 1050.5048.6 mg/L

Sodium 98 95 1050.5048.9 mg/L

Sample ID: ICSA 10/25/13 13:34Interference Check Sample A4

Calcium 93 80 1200.50466 mg/L

Magnesium 101 80 1200.50503 mg/L

Potassium 0.50-0.0246 mg/L

Sodium 0.50-0.272 mg/L

Sample ID: ICSAB 10/25/13 13:38Interference Check Sample AB4

Calcium 91 80 1200.50455 mg/L

Magnesium 99 80 1200.50493 mg/L

Potassium 0.50-0.0262 mg/L

Sodium 0.50-0.226 mg/L

Method: E200.7 Batch: R180051

Sample ID: MB-131025A 10/25/13 13:57Method Blank Run: ICP4-C_131025A4

Calcium 0.02ND mg/L

Magnesium 0.010.04 mg/L

Potassium 0.04ND mg/L

Sodium 0.2ND mg/L

Sample ID: LFB-131025A 10/25/13 14:01Laboratory Fortified Blank Run: ICP4-C_131025A4

Calcium 93 85 1150.5046.6 mg/L

Magnesium 92 85 1150.5046.1 mg/L

Potassium 92 85 1150.5046.1 mg/L

Sodium 93 85 1150.5046.3 mg/L

Sample ID: C13091042-001CMS2 10/25/13 14:16Sample Matrix Spike Run: ICP4-C_131025A4

Calcium 95 70 1301.0131 mg/L

Magnesium 94 70 1301.099.9 mg/L

Potassium 96 70 1301.0107 mg/L

Sodium 92 70 1301.0294 mg/L

Sample ID: C13091042-001CMSD2 10/25/13 14:19Sample Matrix Spike Duplicate Run: ICP4-C_131025A4

Calcium 91 70 130 201.0 2.7128 mg/L

Magnesium 92 70 130 201.0 2.997.1 mg/L

Potassium 92 70 130 201.0 4.6102 mg/L

Sodium 82 70 130 201.0 3.7283 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13101102

QA/QC Summary Report

10/31/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 11/20/13

Count

Prepared by Casper, WY Branch

Method: E200.8 Analytical Run: ICPMS2-C_131016B

Sample ID: ICV 10/16/13 15:53Initial Calibration Verification Standard4

Arsenic 99 90 1100.00100.0496 mg/L

Molybdenum 99 90 1100.00100.0496 mg/L

Selenium 99 90 1100.00100.0493 mg/L

Uranium 100 90 1100.000300.0498 mg/L

Method: E200.8 Batch: R179640

Sample ID: LRB 10/16/13 16:19Method Blank Run: ICPMS2-C_131016B4

Arsenic 0.00010ND mg/L

Molybdenum 4E-05ND mg/L

Selenium 0.0002ND mg/L

Uranium 1E-05ND mg/L

Sample ID: LFB 10/16/13 16:22Laboratory Fortified Blank Run: ICPMS2-C_131016B4

Arsenic 102 85 1150.00100.0511 mg/L

Molybdenum 101 85 1150.00100.0507 mg/L

Selenium 102 85 1150.00100.0508 mg/L

Uranium 100 85 1150.000300.0502 mg/L

Sample ID: C13101102-001BMS4 10/16/13 22:34Sample Matrix Spike Run: ICPMS2-C_131016B4

Arsenic 100 70 1300.00292.20 mg/L

Molybdenum 70 1300.001045.6 mg/L A

Selenium 98 70 1300.00651.26 mg/L

Uranium 70 1300.00256.51 mg/L A

Sample ID: C13101102-001BMSD4 10/16/13 22:37Sample Matrix Spike Duplicate Run: ICPMS2-C_131016B4

Arsenic 100 70 130 200.0029 0.12.19 mg/L

Molybdenum 70 130 200.0010 0.045.6 mg/L A

Selenium 98 70 130 200.0065 0.21.25 mg/L

Uranium 70 130 200.0025 1.46.42 mg/L A

Sample ID: C13100566-011BMS4 10/16/13 23:32Sample Matrix Spike Run: ICPMS2-C_131016B4

Arsenic 109 70 1300.00100.123 mg/L

Molybdenum 111 70 1300.00100.114 mg/L

Selenium 106 70 1300.00100.123 mg/L

Uranium 70 1300.000301.64 mg/L A

Sample ID: C13100566-011BMSD4 10/16/13 23:36Sample Matrix Spike Duplicate Run: ICPMS2-C_131016B4

Arsenic 108 70 130 200.0010 1.00.122 mg/L

Molybdenum 109 70 130 200.0010 1.60.113 mg/L

Selenium 105 70 130 200.0010 1.30.121 mg/L

Uranium 70 130 200.00030 0.41.63 mg/L A

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13101102

QA/QC Summary Report

10/31/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 11/20/13

Count

Prepared by Casper, WY Branch

Method: E200.8 Analytical Run: ICPMS4-C_131107A

Sample ID: ICV 11/07/13 13:54Initial Calibration Verification Standard3

Arsenic 98 90 1100.00100.0488 mg/L

Iron 99 90 1100.00100.991 mg/L

Uranium 100 90 1100.000300.0501 mg/L

Method: E200.8 Batch: R180556

Sample ID: LRB 11/07/13 14:54Method Blank Run: ICPMS4-C_131107A3

Arsenic 5E-05ND mg/L

Iron 0.0006ND mg/L

Uranium 9E-06ND mg/L

Sample ID: LFB 11/07/13 14:59Laboratory Fortified Blank Run: ICPMS4-C_131107A3

Arsenic 96 85 1150.00100.0481 mg/L

Iron 103 85 1150.00101.28 mg/L

Uranium 106 85 1150.000300.0531 mg/L

Sample ID: C13101120-010BMS4 11/08/13 05:43Sample Matrix Spike Run: ICPMS4-C_131107A3

Arsenic 116 70 1300.00100.118 mg/L

Iron 100 70 1300.0302.51 mg/L

Uranium 118 70 1300.000300.458 mg/L

Sample ID: C13101120-010BMSD4 11/08/13 05:47Sample Matrix Spike Duplicate Run: ICPMS4-C_131107A3

Arsenic 116 70 130 200.0010 0.50.118 mg/L

Iron 98 70 130 200.030 2.32.45 mg/L

Uranium 100 70 130 200.00030 4.00.440 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13101102

QA/QC Summary Report

10/31/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

Revised Date: 11/20/13

Count

Prepared by Casper, WY Branch

Method: E300.0 Analytical Run: IC2-C_131016A

Sample ID: CCV-101613-02 10/16/13 18:43Continuing Calibration Verification Standard2

Chloride 98 90 1101.09.80 mg/L

Sulfate 97 90 1101.038.9 mg/L

Method: E300.0 Batch: R179703

Sample ID: ICB-101613 10/16/13 13:28Method Blank Run: IC2-C_131016A2

Chloride 0.03ND mg/L

Sulfate 0.070.1 mg/L

Sample ID: LFB-101613-01 10/16/13 14:06Laboratory Fortified Blank Run: IC2-C_131016A2

Chloride 96 90 1101.09.60 mg/L

Sulfate 96 90 1101.038.4 mg/L

Sample ID: LFBD-101613-02 10/16/13 14:24Laboratory Fortified Blank Duplicate Run: IC2-C_131016A2

Chloride 98 90 110 201.0 2.19.81 mg/L

Sulfate 98 90 110 201.0 1.939.2 mg/L

Sample ID: C13101102-003AMS 10/16/13 20:15Sample Matrix Spike Run: IC2-C_131016A2

Chloride 90 1101.0267 mg/L A

Sulfate 99 90 1104.2672 mg/L

Sample ID: C13101102-003AMSD 10/16/13 20:33Sample Matrix Spike Duplicate Run: IC2-C_131016A2

Chloride 90 110 201.0 0.3268 mg/L A

Sulfate 100 90 110 204.2 0.3675 mg/L

Method: E300.0 Analytical Run: IC2-C_131025A

Sample ID: CCV-102513-01 10/25/13 12:40Continuing Calibration Verification Standard2

Chloride 97 90 1101.09.73 mg/L

Sulfate 97 90 1101.038.8 mg/L

Method: E300.0 Batch: R180050

Sample ID: ICB-102513 10/25/13 12:04Method Blank Run: IC2-C_131025A2

Chloride 0.03ND mg/L

Sulfate 0.070.1 mg/L

Sample ID: LFB-102513-01 10/25/13 12:22Laboratory Fortified Blank Run: IC2-C_131025A2

Chloride 97 90 1101.09.71 mg/L

Sulfate 96 90 1101.038.5 mg/L

Sample ID: C13100885-001AMS 10/25/13 13:17Sample Matrix Spike Run: IC2-C_131025A2

Chloride 105 90 1101.017.4 mg/L

Sulfate 101 90 1101.060.6 mg/L

Sample ID: C13100885-001AMSD 10/25/13 13:36Sample Matrix Spike Duplicate Run: IC2-C_131025A2

Chloride 105 90 110 201.0 0.117.4 mg/L

Sulfate 102 90 110 201.0 0.761.0 mg/L

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.
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Shipping container/cooler in good condition?

Custody seals intact on all shipping container(s)/cooler(s)?

Custody seals intact on all sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

� �

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Not Present

Not Present

Not Present

�

�

�

No VOA vials submitted

Not Applicable �

�

1.1°C  On Ice

10/30/2013Cori A. Velasquez

FedEx

dw

Date Received:

Received by:

Login completed by:

Carrier 
name:

BL2000\scarlston

10/30/2013

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:

Lab tried to lower the pH of samples 6970, and 6971 with nitric acid; the lowest we could achieve was a pH of 7 before
samples started reacting.

Temp Blank received in all shipping container(s)/cooler(s)? Yes No� � Not Applicable �

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as 
pH, Dissolved Oxygen and Residual Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, 
data units are typically noted as –dry. For agricultural and mining soil parameters/characteristics, all samples are dried 
and ground prior to sample analysis.

Standard Reporting Procedures:

Workorder Receipt Checklist

Rio Algom Mining Corporation LLC C13101102
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

      Analytical      

Report

Montgomery and Associates

1550 E. Prince Rd.

Tuscon, AZ  85719

ACZ Project ID:  L14977

Tim Leo:  

Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on October 12, 
2013.  This project has been assigned to ACZ's project number, L14977.  Please reference this number in all 
future inquiries.

All analyses were performed according to ACZ's Quality Assurance Plan.  The enclosed results relate only to 
the samples received under L14977.  Each section of this report has been reviewed and approved by the 
appropriate Laboratory Supervisor, or a qualified substitute.

Except as noted, the test results for the methods and parameters listed on ACZ's current NELAC certificate 
letter (#ACZ) meet all requirements of NELAC.

This report shall be used or copied only in its entirety.  ACZ is not responsible for the consequences arising 
from the use of a partial report.

All samples and sub-samples associated with this project will be disposed of after April 23, 2014.  If the 
samples are determined to be hazardous, additional charges apply for disposal (typically $11/sample).  If you 
would like the samples to be held longer than ACZ's stated policy or to be returned, please contact your Project 
Manager or Customer Service Representative for further details and associated costs.  ACZ retains analytical 
raw data reports for ten years.

If you have any questions or other needs, please contact your Project Manager.

Tim Leo

October 25, 2013

Project ID:  1350.21

Montgomery and Associates

1550 E. Prince Rd.

Tucson, AZ  85719

Accounts Payable

Report to: Bill to:

cc:  Leilani Bew

REPAD.01.06.05.02 Page 1 of 15



ACZ Sample ID: L14977-01    

Sample ID: 7026

Sample Matrix: Ground Water

Montgomery and Associates

Project ID: 1350.21

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 10/10/13 11:35

Date Received: 10/12/13

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQDilution

Arsenic, dissolved M200.8 ICP-MS mg/L 0.001U pmc0.0002 10/23/13 2:091

Calcium, dissolved M200.7 ICP 79.1 mg/L 1 aeb0.2 10/15/13 11:281

Iron, dissolved M200.7 ICP mg/L 0.05U aeb0.02 10/15/13 11:281

Magnesium, dissolved M200.7 ICP 27 mg/L 1 aeb0.2 10/15/13 11:281

Molybdenum, dissolved M200.8 ICP-MS 0.0009 mg/L 0.003B pmc0.0005 10/23/13 2:091

Potassium, dissolved M200.7 ICP 3.2 mg/L 2 aeb0.3 10/15/13 11:281

Selenium, dissolved M200.8 ICP-MS 0.0052 mg/L 0.0003 pmc0.0001 10/23/13 2:091

Sodium, dissolved M200.7 ICP 48 mg/L 2 aeb0.3 10/15/13 11:281

Uranium, dissolved M200.8 ICP-MS 0.0029 mg/L 0.0005 pmc0.0001 10/23/13 2:091

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Alkalinity as CaCO3 SM2320B - Titration

  Bicarbonate as 
CaCO3

172 mg/L 20 dcw2 10/14/13 0:001

  Carbonate as CaCO3 mg/L 20U dcw2 10/14/13 0:001

  Hydroxide as CaCO3 mg/L 20U dcw2 10/14/13 0:001

  Total Alkalinity 172 mg/L 20 dcw2 10/14/13 0:001

Cation-Anion Balance Calculation

  Cation-Anion Balance -2.3 % calc10/25/13 15:31

  Sum of Anions 8.8 meq/L 0.5 calc0.1 10/25/13 15:31

  Sum of Cations 8.4 meq/L 0.5 calc0.1 10/25/13 15:31

Chloride SM4500Cl-E 52 mg/L 5 mla1* 10/21/13 16:161

Conductivity @25C SM2510B 822 umhos/cm 10 dcw1 10/14/13 23:391

pH (lab) SM4500H+ B

  pH 8.2 units 0.1H dcw0.1 10/14/13 0:001

  pH measured at 23 C 0.1 dcw0.1 10/14/13 0:001

Residue, Filterable 
(TDS) @180C

SM2540C 534 mg/L 20 khw10 10/16/13 10:331

Sulfate D516-02 - Turbidimetric 185 mg/L 25 mla5* 10/24/13 10:375

TDS (calculated) Calculation 498 mg/L 50 calc10 10/25/13 15:31

TDS (ratio - 
measured/calculated)

Calculation 1.07 calc10/25/13 15:31

Arizona license number:  AZ0102

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L14977-02    

Sample ID: 7028

Sample Matrix: Ground Water

Montgomery and Associates

Project ID: 1350.21

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 10/10/13 12:10

Date Received: 10/12/13

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQDilution

Arsenic, dissolved M200.8 ICP-MS mg/L 0.001U pmc0.0002 10/23/13 2:131

Calcium, dissolved M200.7 ICP 76.3 mg/L 1 aeb0.2 10/15/13 11:311

Iron, dissolved M200.7 ICP mg/L 0.05U aeb0.02 10/15/13 11:311

Magnesium, dissolved M200.7 ICP 26.2 mg/L 1 aeb0.2 10/15/13 11:311

Molybdenum, dissolved M200.8 ICP-MS 0.0043 mg/L 0.003 pmc0.0005 10/23/13 2:131

Potassium, dissolved M200.7 ICP 3.2 mg/L 2 aeb0.3 10/15/13 11:311

Selenium, dissolved M200.8 ICP-MS 0.0052 mg/L 0.0003 pmc0.0001 10/23/13 2:131

Sodium, dissolved M200.7 ICP 47.4 mg/L 2 aeb0.3 10/15/13 11:311

Uranium, dissolved M200.8 ICP-MS 0.0070 mg/L 0.0005 pmc0.0001 10/23/13 2:131

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Alkalinity as CaCO3 SM2320B - Titration

  Bicarbonate as 
CaCO3

171 mg/L 20 dcw2 10/14/13 0:001

  Carbonate as CaCO3 mg/L 20U dcw2 10/14/13 0:001

  Hydroxide as CaCO3 mg/L 20U dcw2 10/14/13 0:001

  Total Alkalinity 171 mg/L 20 dcw2 10/14/13 0:001

Cation-Anion Balance Calculation

  Cation-Anion Balance -3.0 % calc10/25/13 15:31

  Sum of Anions 8.6 meq/L 0.5 calc0.1 10/25/13 15:31

  Sum of Cations 8.1 meq/L 0.5 calc0.1 10/25/13 15:31

Chloride SM4500Cl-E 52 mg/L 5 mla1* 10/21/13 16:161

Conductivity @25C SM2510B 828 umhos/cm 10 dcw1 10/14/13 23:471

pH (lab) SM4500H+ B

  pH 8.1 units 0.1H dcw0.1 10/14/13 0:001

  pH measured at 21 C 0.1 dcw0.1 10/14/13 0:001

Residue, Filterable 
(TDS) @180C

SM2540C 528 mg/L 20 khw10 10/16/13 10:351

Sulfate D516-02 - Turbidimetric 179 mg/L 25 mla5* 10/24/13 10:395

TDS (calculated) Calculation 487 mg/L 50 calc10 10/25/13 15:31

TDS (ratio - 
measured/calculated)

Calculation 1.08 calc10/25/13 15:31

Arizona license number:  AZ0102

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L14977-03    

Sample ID: 6997

Sample Matrix: Ground Water

Montgomery and Associates

Project ID: 1350.21

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 10/11/13 12:30

Date Received: 10/12/13

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQDilution

Arsenic, dissolved M200.8 ICP-MS 0.0162 mg/L 0.001 pmc0.0002 10/23/13 2:221

Calcium, dissolved M200.7 ICP 110 mg/L 1 aeb0.2 10/15/13 11:341

Iron, dissolved M200.7 ICP mg/L 0.05U aeb0.02 10/15/13 11:341

Magnesium, dissolved M200.7 ICP 31.3 mg/L 1 aeb0.2 10/15/13 11:341

Molybdenum, dissolved M200.8 ICP-MS 0.0077 mg/L 0.003 pmc0.0005 10/23/13 2:221

Potassium, dissolved M200.7 ICP 3.6 mg/L 2 aeb0.3 10/15/13 11:341

Selenium, dissolved M200.8 ICP-MS 0.0081 mg/L 0.0003 pmc0.0001 10/23/13 2:221

Sodium, dissolved M200.7 ICP 48.4 mg/L 2 aeb0.3 10/15/13 11:341

Uranium, dissolved M200.8 ICP-MS 0.0095 mg/L 0.0005 pmc0.0001 10/23/13 2:221

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Alkalinity as CaCO3 SM2320B - Titration

  Bicarbonate as 
CaCO3

168 mg/L 20 dcw2 10/14/13 0:001

  Carbonate as CaCO3 mg/L 20U dcw2 10/14/13 0:001

  Hydroxide as CaCO3 mg/L 20U dcw2 10/14/13 0:001

  Total Alkalinity 168 mg/L 20 dcw2 10/14/13 0:001

Cation-Anion Balance Calculation

  Cation-Anion Balance -4.8 % calc10/25/13 15:31

  Sum of Anions 11 meq/L 0.5 calc0.1 10/25/13 15:31

  Sum of Cations 10 meq/L 0.5 calc0.1 10/25/13 15:31

Chloride SM4500Cl-E 84 mg/L 5 mla1* 10/21/13 16:161

Conductivity @25C SM2510B 1010 umhos/cm 10 dcw1 10/14/13 23:561

pH (lab) SM4500H+ B

  pH 8.2 units 0.1H dcw0.1 10/14/13 0:001

  pH measured at 22 C 0.1 dcw0.1 10/14/13 0:001

Residue, Filterable 
(TDS) @180C

SM2540C 664 mg/L 20 khw10 10/16/13 10:361

Sulfate D516-02 - Turbidimetric 234 mg/L 100 mla20* 10/24/13 10:5820

TDS (calculated) Calculation 612 mg/L 50 calc10 10/25/13 15:31

TDS (ratio - 
measured/calculated)

Calculation 1.08 calc10/25/13 15:31

Arizona license number:  AZ0102

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L14977-04    

Sample ID: 6999

Sample Matrix: Ground Water

Montgomery and Associates

Project ID: 1350.21

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 10/11/13 13:10

Date Received: 10/12/13

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQDilution

Arsenic, dissolved M200.8 ICP-MS 0.0157 mg/L 0.001 pmc0.0002 10/23/13 2:251

Calcium, dissolved M200.7 ICP 109 mg/L 1 aeb0.2 10/15/13 11:371

Iron, dissolved M200.7 ICP mg/L 0.05U aeb0.02 10/15/13 11:371

Magnesium, dissolved M200.7 ICP 30.3 mg/L 1 aeb0.2 10/15/13 11:371

Molybdenum, dissolved M200.8 ICP-MS 0.0109 mg/L 0.003 pmc0.0005 10/23/13 2:251

Potassium, dissolved M200.7 ICP 3.7 mg/L 2 aeb0.3 10/15/13 11:371

Selenium, dissolved M200.8 ICP-MS 0.0081 mg/L 0.0003 pmc0.0001 10/23/13 2:251

Sodium, dissolved M200.7 ICP 48.8 mg/L 2 aeb0.3 10/15/13 11:371

Uranium, dissolved M200.8 ICP-MS 0.0096 mg/L 0.0005 pmc0.0001 10/23/13 2:251

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Alkalinity as CaCO3 SM2320B - Titration

  Bicarbonate as 
CaCO3

185 mg/L 20 dcw2 10/15/13 0:001

  Carbonate as CaCO3 mg/L 20U dcw2 10/15/13 0:001

  Hydroxide as CaCO3 mg/L 20U dcw2 10/15/13 0:001

  Total Alkalinity 185 mg/L 20 dcw2 10/15/13 0:001

Cation-Anion Balance Calculation

  Cation-Anion Balance -4.8 % calc10/25/13 15:31

  Sum of Anions 11 meq/L 0.5 calc0.1 10/25/13 15:31

  Sum of Cations 10 meq/L 0.5 calc0.1 10/25/13 15:31

Chloride SM4500Cl-E 88 mg/L 5 mla1* 10/21/13 16:161

Conductivity @25C SM2510B 1030 umhos/cm 10 dcw1 10/15/13 0:061

pH (lab) SM4500H+ B

  pH 8.2 units 0.1H dcw0.1 10/15/13 0:001

  pH measured at 22 C 0.1 dcw0.1 10/15/13 0:001

Residue, Filterable 
(TDS) @180C

SM2540C 670 mg/L 20 khw10 10/16/13 10:391

Sulfate D516-02 - Turbidimetric 233 mg/L 100 mla20* 10/24/13 10:5820

TDS (calculated) Calculation 624 mg/L 50 calc10 10/25/13 15:31

TDS (ratio - 
measured/calculated)

Calculation 1.07 calc10/25/13 15:31

Arizona license number:  AZ0102

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L14977-05    

Sample ID: 7001

Sample Matrix: Ground Water

Montgomery and Associates

Project ID: 1350.21

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 10/11/13 14:05

Date Received: 10/12/13

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQDilution

Arsenic, dissolved M200.8 ICP-MS 0.0184 mg/L 0.001 pmc0.0002 10/23/13 2:291

Calcium, dissolved M200.7 ICP 115 mg/L 1 aeb0.2 10/15/13 11:401

Iron, dissolved M200.7 ICP mg/L 0.05U aeb0.02 10/15/13 11:401

Magnesium, dissolved M200.7 ICP 32.2 mg/L 1 aeb0.2 10/15/13 11:401

Molybdenum, dissolved M200.8 ICP-MS 0.0079 mg/L 0.003 pmc0.0005 10/23/13 2:291

Potassium, dissolved M200.7 ICP 3.8 mg/L 2 aeb0.3 10/15/13 11:401

Selenium, dissolved M200.8 ICP-MS 0.0084 mg/L 0.0003 pmc0.0001 10/23/13 2:291

Sodium, dissolved M200.7 ICP 52.3 mg/L 2 aeb0.3 10/15/13 11:401

Uranium, dissolved M200.8 ICP-MS 0.0099 mg/L 0.0005 pmc0.0001 10/23/13 2:291

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Alkalinity as CaCO3 SM2320B - Titration

  Bicarbonate as 
CaCO3

171 mg/L 20 dcw2 10/15/13 0:001

  Carbonate as CaCO3 mg/L 20U dcw2 10/15/13 0:001

  Hydroxide as CaCO3 mg/L 20U dcw2 10/15/13 0:001

  Total Alkalinity 171 mg/L 20 dcw2 10/15/13 0:001

Cation-Anion Balance Calculation

  Cation-Anion Balance 0.0 % calc10/25/13 15:31

  Sum of Anions 11 meq/L 0.5 calc0.1 10/25/13 15:31

  Sum of Cations 11 meq/L 0.5 calc0.1 10/25/13 15:31

Chloride SM4500Cl-E 88 mg/L 5 mla1* 10/21/13 16:161

Conductivity @25C SM2510B 1080 umhos/cm 10 dcw1 10/15/13 0:151

pH (lab) SM4500H+ B

  pH 8.2 units 0.1H dcw0.1 10/15/13 0:001

  pH measured at 22 C 0.1 dcw0.1 10/15/13 0:001

Residue, Filterable 
(TDS) @180C

SM2540C 726 mg/L 20 khw10 10/16/13 10:411

Sulfate D516-02 - Turbidimetric 253 mg/L 100 mla20* 10/24/13 10:5820

TDS (calculated) Calculation 647 mg/L 50 calc10 10/25/13 15:31

TDS (ratio - 
measured/calculated)

Calculation 1.12 calc10/25/13 15:31

Arizona license number:  AZ0102

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)

MDL Method Detection Limit.  Same as Minimum Reporting Limit.  Allows for instrument and annual fluctuations.

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit, typically 5 times the MDL.

QC True Value of the Control Sample or the amount added to the Spike 

Rec Recovered amount of the true value or spike added, in % (except for LCSS, mg/Kg)

RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate

ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank

CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix

CCV Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate

DUP Sample Duplicate LRB Laboratory Reagent Blank

ICB Initial Calibration Blank MS Matrix Spike

ICV Initial Calibration Verification standard MSD Matrix Spike Duplicate

ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil

LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water

LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard

LCSW Laboratory Control Sample - Water SDL Serial Dilution

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Spikes/Fortified Matrix Determines sample matrix interferences, if any.

Standard Verifies the validity of the calibration.

ACZ Qualifiers (Qual)

B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.

H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.

L Target analyte response was below the laboratory defined negative threshold.

U The material was analyzed for, but was not detected above the level of the associated value.

The associated value is either the sample quantitation limit or the sample detection limit.

Method References

(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.

(2) EPA 600/R-93-100.  Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.

(3) EPA 600/R-94-111.  Methods for the Determination of Metals in Environmental Samples - Supplement I, May 1994.

(4) EPA SW-846.  Test Methods for Evaluating Solid Waste.

(5) Standard Methods for the Examination of Water and Wastewater.

Comments

(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.

(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.

(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier

associated with the result.

(5) If the MDL equals the PQL or the MDL column is omitted, the PQL is the reporting limit.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic QC 

Summary

ACZ Project ID: L14977Montgomery and Associates

Alkalinity as CaCO3     SM2320B - Titration

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG352869

WG352869PBW1 10/14/13 12:17PBW 4.3 -20 20mg/L

WG352869LCSW2 10/14/13 12:31 94.7LCSW WC131008- 776.6 90 110mg/L820.0001

WG352869LCSW5 10/14/13 15:30 94.9LCSW WC131008- 778 90 110mg/L820.0001

WG352869PBW2 10/14/13 15:38PBW U -20 20mg/L

WG352869LCSW8 10/14/13 18:42 93.8LCSW WC131008- 768.8 90 110mg/L820.0001

WG352869PBW3 10/14/13 18:51PBW U -20 20mg/L

WG352869LCSW11 10/14/13 22:51 94LCSW WC131008- 771 90 110mg/L820.0001

WG352869PBW4 10/14/13 22:59PBW 2.3 -20 20mg/L

L14977-05DUP 10/15/13 0:24 171DUP 170.9 0.1mg/L 20

WG352869LCSW14 10/15/13 1:17 97.4LCSW WC131008- 798.3 90 110mg/L820.0001

Arsenic, dissolved     M200.8 ICP-MS

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG353408

WG353408ICV 10/23/13 1:18 100.5ICV MS131018-2 .05023 90 110mg/L.05

WG353408ICB 10/23/13 1:21ICB U -0.0006 0.0006mg/L

WG353408LFB 10/23/13 1:24 94.6LFB MS130927-2 .04734 85 115mg/L.05005

L14974-01AS 10/23/13 1:47 U 106.6AS MS130927-2 .05333 70 130mg/L.05005

L14974-01ASD 10/23/13 1:50 U 107.4ASD MS130927-2 .05376 0.870 130mg/L 20.05005

L14977-02AS 10/23/13 2:16 U 107.4AS MS130927-2 .05375 70 130mg/L.05005

L14977-02ASD 10/23/13 2:19 U 107.8ASD MS130927-2 .05396 0.3970 130mg/L 20.05005

Calcium, dissolved     M200.7 ICP

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG352933

WG352933ICV 10/15/13 9:56 98.1ICV II130916-1 98.1 95 105mg/L100

WG352933ICB 10/15/13 10:01ICB U -0.6 0.6mg/L

WG352933LFB 10/15/13 10:14 101.6LFB II131010-2 69.07 85 115mg/L68.00225

L14974-01AS 10/15/13 11:07 4.2 96.4AS II131010-2 69.73 85 115mg/L68.00225

L14974-01ASD 10/15/13 11:10 4.2 97.3ASD II131010-2 70.35 0.8985 115mg/L 2068.00225

Chloride     SM4500Cl-E

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG353314

WG353314ICB 10/21/13 14:50ICB U -3 3mg/L

WG353314ICV 10/21/13 14:50 105.4ICV WI130722-5 57.9 90 110mg/L54.945

WG353314LFB1 10/21/13 16:06 108LFB WI131010-1 32.4 90 110mg/L30

WG353314LFB2 10/21/13 16:10 108.7LFB WI131010-1 32.6 90 110mg/L30

L14974-03AS  M110/21/13 16:10 2 112.7AS WI131010-1 35.8 90 110mg/L30

L14974-04DUP 10/21/13 16:10 11DUP 12.1 9.5mg/L 20

REPIN.01.06.05.01 Page 8 of 15



BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic QC 

Summary

ACZ Project ID: L14977Montgomery and Associates

Conductivity @25C     SM2510B

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG352869

WG352869LCSW1 10/14/13 12:18 99.5LCSW PCN42819 1401.9 90 110umhos/cm1408.8

WG352869LCSW4 10/14/13 15:18 97.9LCSW PCN42819 1378.6 90 110umhos/cm1408.8

WG352869LCSW7 10/14/13 18:31 96.5LCSW PCN42819 1359.4 90 110umhos/cm1408.8

WG352869LCSW10 10/14/13 22:39 96.3LCSW PCN42819 1357.3 90 110umhos/cm1408.8

L14977-05DUP 10/15/13 0:24 1080DUP 1079 0.1umhos/cm 20

WG352869LCSW13 10/15/13 1:05 94.5LCSW PCN42819 1332 90 110umhos/cm1408.8

Iron, dissolved     M200.7 ICP

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG352933

WG352933ICV 10/15/13 9:56 100.8ICV II130916-1 2.016 95 105mg/L2

WG352933ICB 10/15/13 10:01ICB U -0.06 0.06mg/L

WG352933LFB 10/15/13 10:14 100.6LFB II131010-2 1.007 85 115mg/L1.0014

L14974-01AS 10/15/13 11:07 .11 93AS II131010-2 1.031 85 115mg/L1.0014

L14974-01ASD 10/15/13 11:10 .11 93.9ASD II131010-2 1.04 0.8785 115mg/L 201.0014

Magnesium, dissolved     M200.7 ICP

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG352933

WG352933ICV 10/15/13 9:56 97.1ICV II130916-1 97.14 95 105mg/L100

WG352933ICB 10/15/13 10:01ICB U -0.6 0.6mg/L

WG352933LFB 10/15/13 10:14 97.4LFB II131010-2 48.69 85 115mg/L49.99695

L14974-01AS 10/15/13 11:07 1.5 93.9AS II131010-2 48.46 85 115mg/L49.99695

L14974-01ASD 10/15/13 11:10 1.5 94.9ASD II131010-2 48.93 0.9785 115mg/L 2049.99695

Molybdenum, dissolved     M200.8 ICP-MS

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG353408

WG353408ICV 10/23/13 1:18 97.3ICV MS131018-2 .01951 90 110mg/L.02006

WG353408ICB 10/23/13 1:21ICB U -0.0015 0.0015mg/L

WG353408LFB 10/23/13 1:24 98.1LFB MS130927-2 .04907 85 115mg/L.05

L14974-01AS 10/23/13 1:47 .0005 96AS MS130927-2 .0485 70 130mg/L.05

L14974-01ASD 10/23/13 1:50 .0005 96.9ASD MS130927-2 .04896 0.9470 130mg/L 20.05

L14977-02AS 10/23/13 2:16 .0043 99.5AS MS130927-2 .05406 70 130mg/L.05

L14977-02ASD 10/23/13 2:19 .0043 100.2ASD MS130927-2 .05438 0.5970 130mg/L 20.05

pH (lab)     SM4500H+ B

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG352869

WG352869LCSW3 10/14/13 12:34 100.3LCSW PCN41777 6.02 98 102units6

WG352869LCSW6 10/14/13 15:33 100.3LCSW PCN41777 6.02 98 102units6

WG352869LCSW9 10/14/13 18:46 100.5LCSW PCN41777 6.03 98 102units6

WG352869LCSW12 10/14/13 22:55 100LCSW PCN41777 6 98 102units6

L14977-05DUP 10/15/13 0:24 8.2DUP 8.15 0.6units 20

WG352869LCSW15 10/15/13 1:20 100.2LCSW PCN41777 6.01 98 102units6
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic QC 

Summary

ACZ Project ID: L14977Montgomery and Associates

Potassium, dissolved     M200.7 ICP

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG352933

WG352933ICV 10/15/13 9:56 99.4ICV II130916-1 19.88 95 105mg/L20

WG352933ICB 10/15/13 10:01ICB U -0.9 0.9mg/L

WG352933LFB 10/15/13 10:14 100.2LFB II131010-2 100.1 85 115mg/L99.94539

L14974-01AS 10/15/13 11:07 1.5 99.9AS II131010-2 101.3 85 115mg/L99.94539

L14974-01ASD 10/15/13 11:10 1.5 100.8ASD II131010-2 102.2 0.8885 115mg/L 2099.94539

Residue, Filterable (TDS) @180C     SM2540C

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG353024

WG353024PBW 10/16/13 10:20PBW U -20 20mg/L

WG353024LCSW 10/16/13 10:21 98.5LCSW PCN43789 256 80 120mg/L260

L14977-03DUP 10/16/13 10:38 664DUP 666 0.3mg/L 10

L14981-04DUP 10/16/13 10:54 342DUP 356 4mg/L 10

Selenium, dissolved     M200.8 ICP-MS

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG353408

WG353408ICV 10/23/13 1:18 103.8ICV MS131018-2 .05188 90 110mg/L.05

WG353408ICB 10/23/13 1:21ICB U -0.0003 0.0003mg/L

WG353408LFB 10/23/13 1:24 100.6LFB MS130927-2 .05037 85 115mg/L.05005

L14974-01AS 10/23/13 1:47 U 111.1AS MS130927-2 .0556 70 130mg/L.05005

L14974-01ASD 10/23/13 1:50 U 112.6ASD MS130927-2 .05638 1.3970 130mg/L 20.05005

L14977-02AS 10/23/13 2:16 .0052 109.8AS MS130927-2 .06017 70 130mg/L.05005

L14977-02ASD 10/23/13 2:19 .0052 112ASD MS130927-2 .06125 1.7870 130mg/L 20.05005

Sodium, dissolved     M200.7 ICP

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG352933

WG352933ICV 10/15/13 9:56 100.1ICV II130916-1 100.11 95 105mg/L100

WG352933ICB 10/15/13 10:01ICB U -0.9 0.9mg/L

WG352933LFB 10/15/13 10:14 99.8LFB II131010-2 99.79 85 115mg/L100.0204

L14974-01AS 10/15/13 11:07 3.8 99.6AS II131010-2 103.4 85 115mg/L100.0204

L14974-01ASD 10/15/13 11:10 3.8 101.1ASD II131010-2 104.9 1.4485 115mg/L 20100.0204

Sulfate     D516-02 - Turbidimetric

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG353548

WG353548ICB 10/24/13 9:06ICB U -3 3mg/L

WG353548ICV 10/24/13 9:06 107ICV WI131010-4 21.4 90 110mg/L20

WG353548LFB 10/24/13 10:30 105.1LFB WI131010-2 10.5 90 110mg/L9.99

L14974-01AS  M110/24/13 10:30 5.8 141.1AS WI131010-2 19.9 90 110mg/L9.99

L14981-01AS  M310/24/13 10:41 164 130AS SO4TURB5 177 90 110mg/L10

L14972-02DUP 10/24/13 10:56 3350DUP 3350 0mg/L 20

L14977-05DUP 10/24/13 10:59 253DUP 254 0.4mg/L 20
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic QC 

Summary

ACZ Project ID: L14977Montgomery and Associates

Uranium, dissolved     M200.8 ICP-MS

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG353408

WG353408ICV 10/23/13 1:18 102.8ICV MS131018-2 .05139 90 110mg/L.05

WG353408ICB 10/23/13 1:21ICB U -0.0003 0.0003mg/L

WG353408LFB 10/23/13 1:24 103.6LFB MS130927-2 .05178 85 115mg/L.05

L14974-01AS 10/23/13 1:47 U 103AS MS130927-2 .05152 70 130mg/L.05

L14974-01ASD 10/23/13 1:50 U 104.7ASD MS130927-2 .05233 1.5670 130mg/L 20.05

L14977-02AS 10/23/13 2:16 .007 108.9AS MS130927-2 .06144 70 130mg/L.05

L14977-02ASD 10/23/13 2:19 .007 109.9ASD MS130927-2 .06195 0.8370 130mg/L 20.05
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Extended 

Qualifier Report

ACZ Project ID: L14977Montgomery and Associates

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

M1 Matrix spike recovery was high, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

SM4500Cl-EChlorideL14977-01 WG353314

M1 Matrix spike recovery was high, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

D516-02 - TurbidimetricSulfateWG353548

M1 Matrix spike recovery was high, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

SM4500Cl-EChlorideL14977-02 WG353314

M1 Matrix spike recovery was high, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

D516-02 - TurbidimetricSulfateWG353548

M1 Matrix spike recovery was high, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

SM4500Cl-EChlorideL14977-03 WG353314

M1 Matrix spike recovery was high, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

D516-02 - TurbidimetricSulfateWG353548

M1 Matrix spike recovery was high, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

SM4500Cl-EChlorideL14977-04 WG353314

M1 Matrix spike recovery was high, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

D516-02 - TurbidimetricSulfateWG353548

M1 Matrix spike recovery was high, the recovery of the 
associated control sample (LCS or LFB) was acceptable.

SM4500Cl-EChlorideL14977-05 WG353314

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

D516-02 - TurbidimetricSulfateWG353548

REPAD.15.06.05.01

Page 12 of 15



BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Certification 

Qualifiers

ACZ Project ID: L14977Montgomery and Associates

No certification qualifiers associated with this analysis

REPAD.05.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Sample

Receipt

Montgomery and Associates
1350.21

ACZ Project ID:

Date Received:

Received By: mtb

10/12/2013 10:52

L14977

Date Printed: 10/14/2013

 Chain of Custody Related Remarks

 Client Contact Remarks

NANOYES

X

X

X

X

X

1) Is a foreign soil permit included for applicable samples? 

2) Is the Chain of Custody or other directive shipping papers present?

3) Does this project require special handling procedures such as CLP protocol?

4) Are any samples NRC licensable material?

5) If samples are received past hold time, proceed with requested short hold time analyses?

6) Is the Chain of Custody complete and accurate?

7) Were any changes made to the Chain of Custody prior to ACZ receiving the samples?

 Receipt Verification

NANOYES

X

X

X

X

X

X

X

X8) Are all containers intact and with no leaks?

9) Are all labels on containers and are they intact and legible?

10) Do the sample labels and Chain of Custody match for Sample ID, Date, and Time?

11) For preserved bottle types, was the pH checked and within limits?

12) Is there sufficient sample volume to perform all requested work?

13) Is the custody seal intact on all containers?

14) Are samples that require zero headspace acceptable?

15) Are all sample containers appropriate for analytical requirements?

16) Is there an Hg-1631 trip blank present?

17) Is there a VOA trip blank present?

18) Were all samples received within hold time?

Samples/Containers

X

X

X

X

 Shipping Containers

Client must contact an ACZ Project Manager if analysis should not proceed for samples received 
outside of their thermal preservation acceptance criteria.

A change was made in the ID Line 3 section prior to  ACZ 
custody.  

Cooler Id     Temp (°C)     Rad (µR/Hr)     Custody  Seal Intact?
---------     ---------     -----------     ------- -------------
NA18547       2             13              Yes

X

Was ice present in the shipment container(s)?

Yes - Wet ice was present in the shipment container (s).

REPAD LPII 2012-03
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Water

Date:

Levef Measurements

Job Numberi Client:

3308 q camino Ave, sltte 3oo ;j!148, sacrEmento car s5s z!,9!6_.t60 7641

Site: /(.

Well  LD. Time Dia

Depth to
water
(DTW)

TotaI

Depth
Total
Depth

Screen

Depth
top of H:

EF.3A l a 6 8 /  .s- , 2 1 5 IOC 173-203

i t L t s + 137 roc 105-135

h.f O q 7).+ x 244 TOC 212-242

H-63 D q q 0 s l3s, r,,+ 172 TOC 40-170

D]-\ O + l q f , .  0  L roc 203-233

oq 1.< J_ l os .  |  3 140 TOC 03-140

tvtL- 1 t ' l o 4 q3-2s 157 TOC 1137-157

MW.13 Dq3( ) I q  5 .6q 206 TOC 80-125

MW.5 og 1(l 6 151.17 197 TOC 165-195

OW.UT.g 0qs+ 6 t )2,( ,q 142 TOC 118-138

RL.1 l \ o o 5 124 TOC 104-124

RL-3 lo  *s -t r 6q9 ?i 183 TOC 163-183

RL4 lo35 -) r- i6. l  q 178 TOC 137-177

to Lto 5 t.51,,f5 186 TOC f50-186

RL-6 o o ? -i t 5 .3 I 20 TOC 7.7-18

MW-100 o+1 . \ ' _-l 1 9  b . 8 0 203 TOC '138-203

l\4w-101 D7'? z I { D R n 159 TOC 139-159

i/w- 102 a 7-lo t+ ).{ R /-l 136 TOC 116-136

MW.1O2DBD?-55 + l  l q . 8 q '175 TOC 145-175

MW-103 a9q 7 ,r 8 t . 6 3 '111 5 TOC 81.5-111.5

Confluence Environmental. Jnc,



water Level

J o b  N u m b e f  l a l - i \ i l t (  D a t e :  I l _ t 6 . _ i

Site: Qi^ Ar,  ̂ , .  ^_,.. .-. ._. _ | I

MeasLtrements

CIient:

Well  LD. Time Dia

Depth tr
water
(Drw)

Tota I
Depth

Total
Depth

Screen
Depth top
of HS set

t\,{w-104 o9( )o q 9 6 . s 1 0 8 TOC 68-98

l\4w-105 oq15 i+ 7 i .  L 135 TOC 65-135

t\,1w-106 l3(,.3i TOC 234 r2U.5

t\,1w-107st o l - 5 ,t sD,7 61 .8 TOC 31 .8 -61 .8

MW-107Dt a t 9 + -to.q 81 .7TOC 61 .7 -A1 .7

t\4w-108 l o z s Li 2{ , .q { 169.6TOC 89.6-169.6

t\4w-109 t050 ! I f,S.c\r 155.7TOC 125.7-155.7

t\4w-110 I O5-5- + I r t  |  .R 142TOC 102-142

MW-111 D?,OA + 125.85TOC 75.35-125,85

MW-112 t L 5 .J t+S, 3r u1 .aTOC 36.8-141.8

i\4w-113 l l r+  o + 63.  o 104.45TOC 59,45-104.45

MW- 1'14 I l - 5 '1 199TOC 49-1S9

MW-1155 t5(] -T fJ.)a 126.9TOC 61.9-126.9

MW-115r\,1/,:-.l- 1 TOC

MW-116 l l t + + R 9.q 124TOC 104-124

MW-117S i i 3 .l
R  7 . - \5 126.7TOC 71.7-126.7

t t o q t+- ^1  .qv 151.4TOC 126.4-151.4

MW-118 c l r l + 66.4TOC 11.4-66.4

o 3 0 70.9 74.5TOC 54.5-74.5

trrw-1201#51OlLa ,1 l L s , q  r  I  - 246.9roc 116.9-246.9

Co nff uen ce Environ m e nta I, In c, 33os 
Ft 

camho ave, suite 300 #148, sacra mento ca, 95a 21, s16-76o ./641

P5 LoI.  3
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Job Number:

Wa jter

Ditte:

Level Measu rements

Client:

Site: /? |

confluence Environmental, Inc, C2mino Ave, Sujte 300 *14a, SacEmento CA,95921,915 760-7641



ANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORT

The results as reported relate only to the item(s) submitted for testing. The analyses presented in this report were 
performed at Energy Laboratories, Inc., 2393 Salt Creek Hwy., Casper, WY 82601, unless otherwise noted.  
Radiochemistry analyses were performed at Energy Laboratories, Inc., 2325 Kerzell Lane, Casper, WY 82601, 
unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory Analytical 
Report, the QA/QC Summary Report, or the Case Narrative. 

If you have any questions regarding these test results, please call.

Sample ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

C13110895-001 6948 11/16/13 12:25 11/20/13 Aqueous Metals by ICP/ICPMS, Dissolved
Alkalinity
QA Calculations
Conductivity
E300.0 Anions
pH
Solids, Total Dissolved
Solids, Total Dissolved - Calculated

C13110895-002 7061 11/16/13 13:55 11/20/13 Aqueous Same As Above

Rio Algom Mining Corporation LLC

Project Name: Lisbon, UT Facility

Workorder No.: C13110895

Hwy 605 and 509

Grants, NM  87020

December 02, 2013

C3636 - GroundwaterQuote ID:

Energy Laboratories, Inc. Casper WY received the following 2 samples for Rio Algom Mining Corporation LLC on 11/20/2013 
for analysis.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13110895-001

Client Sample ID: 6948

Collection Date: 11/16/13 12:25

Matrix: Aqueous

Report Date: 12/02/13

DateReceived: 11/20/13

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

11/20/13 19:02 / jba5mg/LNDCarbonate as CO3 A2320 B

11/20/13 19:02 / jba5mg/L408Bicarbonate as HCO3 A2320 B

11/22/13 23:37 / sf1mg/L223Calcium E200.7

11/21/13 20:38 / wc1mg/L231Chloride E300.0

11/22/13 23:37 / sf1mg/L58Magnesium E200.7

11/22/13 23:37 / sf1mg/L6Potassium E200.7

11/22/13 23:37 / sf1mg/L185Sodium E200.7

D 11/21/13 20:38 / wc4mg/L491Sulfate E300.0

PHYSICAL PROPERTIES

11/20/13 14:29 / tmm1umhos/cm2100Conductivity @ 25 C A2510 B

H 11/20/13 14:29 / tmm0.01s.u.7.62pH A4500-H B

11/20/13 15:36 / alp20mg/L1460Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/27/13 16:51 / cp0.001mg/L0.034Arsenic E200.8

11/22/13 23:37 / sf0.03mg/LNDIron E200.7

11/22/13 23:37 / sf0.01mg/LNDMolybdenum E200.7

11/27/13 16:51 / cp0.001mg/L0.012Selenium E200.8

11/27/13 16:51 / cp0.0003mg/L0.739Uranium E200.8

DATA QUALITY

11/26/13 08:14 / kbh%0.487A/C Balance (± 5) A1030 E

11/26/13 08:14 / kbhmeq/L23.9Anions A1030 E

11/26/13 08:14 / kbhmeq/L24.1Cations A1030 E

11/26/13 08:14 / kbhmg/L1400Solids, Total Dissolved Calculated A1030 E

11/26/13 08:14 / kbh1.01TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13110895-002

Client Sample ID: 7061

Collection Date: 11/16/13 13:55

Matrix: Aqueous

Report Date: 12/02/13

DateReceived: 11/20/13

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

11/20/13 19:12 / jba5mg/LNDCarbonate as CO3 A2320 B

11/20/13 19:12 / jba5mg/L1270Bicarbonate as HCO3 A2320 B

11/22/13 23:41 / sf1mg/L558Calcium E200.7

D 11/21/13 20:53 / wc20mg/L725Chloride E300.0

11/22/13 23:41 / sf1mg/L201Magnesium E200.7

11/22/13 23:41 / sf1mg/L22Potassium E200.7

D 11/22/13 23:41 / sf2mg/L2400Sodium E200.7

D 11/21/13 20:53 / wc80mg/L4860Sulfate E300.0

PHYSICAL PROPERTIES

11/20/13 14:32 / tmm1umhos/cm10500Conductivity @ 25 C A2510 B

H 11/20/13 14:32 / tmm0.01s.u.7.22pH A4500-H B

11/20/13 15:36 / alp100mg/L9160Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

11/27/13 16:55 / cp0.001mg/L0.005Arsenic E200.8

11/22/13 23:41 / sf0.03mg/LNDIron E200.7

D 11/22/13 23:41 / sf0.02mg/L11.0Molybdenum E200.7

11/27/13 16:55 / cp0.001mg/L0.077Selenium E200.8

D 11/22/13 23:41 / sf1mg/L45Uranium E200.7

DATA QUALITY

11/26/13 08:14 / kbh%1.80A/C Balance (± 5) A1030 E

11/26/13 08:14 / kbhmeq/L144Anions A1030 E

11/26/13 08:14 / kbhmeq/L149Cations A1030 E

11/26/13 08:14 / kbhmg/L9500Solids, Total Dissolved Calculated A1030 E

11/26/13 08:14 / kbh0.960TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13110895

QA/QC Summary Report

12/02/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2320 B Batch: R181011

Sample ID: MBLK 11/20/13 13:52Method Blank Run: MANTECH_131120A3

Alkalinity, Total as CaCO3 2ND mg/L

Carbonate as CO3 1ND mg/L

Bicarbonate as HCO3 1ND mg/L

Sample ID: LCS_130917 11/20/13 14:06Laboratory Control Sample Run: MANTECH_131120A

Alkalinity, Total as CaCO3 104 90 1105.0261 mg/L

Sample ID: C13110805-001ADUP 11/20/13 14:22Sample Duplicate Run: MANTECH_131120A3

Alkalinity, Total as CaCO3 105.0 0.3213 mg/L

Carbonate as CO3 105.02.44 mg/L

Bicarbonate as HCO3 105.0 0.2255 mg/L

Sample ID: C13110805-002AMS 11/20/13 14:39Sample Matrix Spike Run: MANTECH_131120A

Alkalinity, Total as CaCO3 106 80 1205.0598 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13110895

QA/QC Summary Report

12/02/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2510 B Analytical Run: PHSC_101-C_131120A

Sample ID: CCV - SC 1413 11/20/13 10:55Continuing Calibration Verification Standard

Conductivity @ 25 C 97 90 1105.01370 umhos/cm

Method: A2510 B Batch: R180955

Sample ID: SC 100 11/20/13 08:34Initial Calibration Verification Standard Run: PHSC_101-C_131120A

Conductivity @ 25 C 97 90 1105.097.3 umhos/cm

Sample ID: SC 2ND 1413 11/20/13 08:52Laboratory Control Sample Run: PHSC_101-C_131120A

Conductivity @ 25 C 97 90 1105.01370 umhos/cm

Sample ID: MBLK 11/20/13 09:39Method Blank Run: PHSC_101-C_131120A

Conductivity @ 25 C 0.72 umhos/cm

Sample ID: C13110895-002ADUP 11/20/13 14:35Sample Duplicate Run: PHSC_101-C_131120A

Conductivity @ 25 C 105.0 0.310500 umhos/cm

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13110895

QA/QC Summary Report

12/02/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2540 C Batch: TDS131120A

Sample ID: MB-1_131120A 11/20/13 15:21Method Blank Run: BAL-19_131120A

Solids, Total Dissolved TDS @ 180 C 10ND mg/L

Sample ID: LCS-2_131120A 11/20/13 15:22Laboratory Control Sample Run: BAL-19_131120A

Solids, Total Dissolved TDS @ 180 C 98 90 110201970 mg/L

Sample ID: C13110823-003A MS 11/20/13 15:33Sample Matrix Spike Run: BAL-19_131120A

Solids, Total Dissolved TDS @ 180 C 99 90 110112030 mg/L

Sample ID: C13110838-005A DUP 11/20/13 15:36Sample Duplicate Run: BAL-19_131120A

Solids, Total Dissolved TDS @ 180 C 510 1.9742 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13110895

QA/QC Summary Report

12/02/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A4500-H B Analytical Run: PHSC_101-C_131120A

Sample ID: pH 6.86 11/20/13 08:31Initial Calibration Verification Standard

pH 100 98 1020.0106.85 s.u.

Sample ID: CCV - pH 7 11/20/13 10:52Continuing Calibration Verification Standard

pH 100 98 1020.0106.99 s.u.

Method: A4500-H B Batch: R180955

Sample ID: C13110895-002ADUP 11/20/13 14:35Sample Duplicate Run: PHSC_101-C_131120A

pH 30.010 0.37.20 s.u.

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.

Page 7 of 13



Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13110895

QA/QC Summary Report

12/02/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP2-C_131122A

Sample ID: ICV 11/22/13 13:06Initial Calibration Verification Standard6

Calcium 101 95 1050.5050.4 mg/L

Iron 103 95 1050.0305.13 mg/L

Magnesium 100 95 1050.5050.2 mg/L

Molybdenum 100 95 1050.101.00 mg/L

Sodium 104 95 1050.5052.2 mg/L

Uranium 104 95 1051.05.19 mg/L

Sample ID: ICV 11/22/13 13:19Initial Calibration Verification Standard

Potassium 101 95 1050.5050.6 mg/L

Sample ID: ICSA 11/22/13 13:48Interference Check Sample A7

Calcium 101 80 1200.50504 mg/L

Iron 95 80 1200.030191 mg/L

Magnesium 103 80 1200.50515 mg/L

Molybdenum 0.10-0.0193 mg/L

Potassium 0.50-0.00600 mg/L

Sodium 0.500.156 mg/L

Uranium 1.00.0845 mg/L

Sample ID: ICSAB 11/22/13 13:52Interference Check Sample AB7

Calcium 103 80 1200.50515 mg/L

Iron 96 80 1200.030192 mg/L

Magnesium 102 80 1200.50511 mg/L

Molybdenum 0.10-0.0222 mg/L

Potassium 0.50-0.00720 mg/L

Sodium 0.500.249 mg/L

Uranium 1.00.0910 mg/L

Method: E200.7 Batch: R181147

Sample ID: MB-131122A 11/22/13 14:16Method Blank Run: ICP2-C_131122A7

Calcium 0.06ND mg/L

Iron 0.001ND mg/L

Magnesium 0.03ND mg/L

Molybdenum 0.004ND mg/L

Potassium 0.06ND mg/L

Sodium 0.3ND mg/L

Uranium 0.3ND mg/L

Sample ID: LFB-131122A 11/22/13 14:20Laboratory Fortified Blank Run: ICP2-C_131122A7

Calcium 98 85 1150.5049.1 mg/L

Iron 99 85 1150.0300.985 mg/L

Magnesium 99 85 1150.5049.6 mg/L

Molybdenum 96 85 1150.100.963 mg/L

Potassium 100 85 1152.750.0 mg/L

Sodium 98 85 1150.5049.1 mg/L

Uranium 96 85 1151.04.82 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13110895

QA/QC Summary Report

12/02/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Batch: R181147

Sample ID: LFB-131122A 11/22/13 14:20Laboratory Fortified Blank Run: ICP2-C_131122A7

Sample ID: C13110879-011BMS2 11/22/13 23:17Sample Matrix Spike Run: ICP2-C_131122A7

Calcium 97 70 1301.0122 mg/L

Iron 100 70 1300.0302.09 mg/L

Magnesium 97 70 1301.0104 mg/L

Molybdenum 93 70 1300.00721.89 mg/L

Potassium 92 70 1301.095.8 mg/L

Sodium 101 70 1301.0110 mg/L

Uranium 99 70 1300.5310.1 mg/L

Sample ID: C13110879-011BMSD2 11/22/13 23:21Sample Matrix Spike Duplicate Run: ICP2-C_131122A7

Calcium 96 70 130 201.0 1.3120 mg/L

Iron 100 70 130 200.030 0.32.10 mg/L

Magnesium 99 70 130 201.0 1.9106 mg/L

Molybdenum 94 70 130 200.0072 1.71.92 mg/L

Potassium 92 70 130 201.0 0.495.4 mg/L

Sodium 102 70 130 201.0 1.1112 mg/L

Uranium 98 70 130 200.53 0.510.0 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13110895

QA/QC Summary Report

12/02/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.8 Analytical Run: ICPMS4-C_131127A

Sample ID: ICV 11/27/13 13:20Initial Calibration Verification Standard3

Arsenic 101 90 1100.00100.0507 mg/L

Selenium 100 90 1100.00100.0498 mg/L

Uranium 99 90 1100.000300.0497 mg/L

Method: E200.8 Batch: R181321

Sample ID: LRB 11/27/13 14:21Method Blank Run: ICPMS4-C_131127A3

Arsenic 5E-05ND mg/L

Selenium 7E-05ND mg/L

Uranium 9E-06ND mg/L

Sample ID: LFB 11/27/13 14:26Laboratory Fortified Blank Run: ICPMS4-C_131127A3

Arsenic 106 85 1150.00100.0528 mg/L

Selenium 105 85 1150.00100.0524 mg/L

Uranium 105 85 1150.000300.0525 mg/L

Sample ID: C13110305-001CMS4 11/27/13 17:17Sample Matrix Spike Run: ICPMS4-C_131127A3

Arsenic 107 70 1300.00100.0537 mg/L

Selenium 111 70 1300.00100.0558 mg/L

Uranium 108 70 1300.000300.0574 mg/L

Sample ID: C13110305-001CMSD4 11/27/13 17:21Sample Matrix Spike Duplicate Run: ICPMS4-C_131127A3

Arsenic 106 70 130 200.0010 0.40.0534 mg/L

Selenium 110 70 130 200.0010 0.70.0554 mg/L

Uranium 108 70 130 200.00030 0.30.0576 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13110895

QA/QC Summary Report

12/02/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E300.0 Analytical Run: IC1-C_131120A

Sample ID: CCV-112013-04 11/21/13 02:37Continuing Calibration Verification Standard2

Chloride 105 90 1101.010.5 mg/L

Sulfate 100 90 1101.040.1 mg/L

Sample ID: CCV-112013-08 11/21/13 19:05Continuing Calibration Verification Standard2

Chloride 103 90 1101.010.3 mg/L

Sulfate 99 90 1101.039.8 mg/L

Method: E300.0 Batch: R181077

Sample ID: ICB-112013 11/20/13 15:03Method Blank Run: IC1-C_131120A2

Chloride 0.07ND mg/L

Sulfate 0.080.1 mg/L

Sample ID: LFB-112013-01 11/20/13 15:34Laboratory Fortified Blank Run: IC1-C_131120A2

Chloride 106 90 1101.010.6 mg/L

Sulfate 102 90 1101.041.0 mg/L

Sample ID: LFBD-112013-01 11/20/13 15:50Laboratory Fortified Blank Duplicate Run: IC1-C_131120A2

Chloride 106 90 110 201.0 0.110.6 mg/L

Sulfate 103 90 110 201.0 0.541.2 mg/L

Sample ID: C13110826-002AMS 11/21/13 11:52Sample Matrix Spike Run: IC1-C_131120A2

Chloride 107 90 1101.066.3 mg/L

Sulfate 97 90 1104.2721 mg/L

Sample ID: C13110826-002AMSD 11/21/13 12:08Sample Matrix Spike Duplicate Run: IC1-C_131120A2

Chloride 105 90 110 201.0 1.065.7 mg/L

Sulfate 98 90 110 204.2 0.0721 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Shipping container/cooler in good condition?

Custody seals intact on all shipping container(s)/cooler(s)?

Custody seals intact on all sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

� �

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Not Present

Not Present

Not Present

�

�

�

No VOA vials submitted

Not Applicable �

�

1.4°C  On Ice

11/20/2013Kerri Schroeder

NDA

dw

Date Received:

Received by:

Login completed by:

Carrier 
name:

BL2000\khelm

11/22/2013

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:

None

Temp Blank received in all shipping container(s)/cooler(s)? Yes No� � Not Applicable �

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as 
pH, Dissolved Oxygen and Residual Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, 
data units are typically noted as –dry. For agricultural and mining soil parameters/characteristics, all samples are dried 
and ground prior to sample analysis.

Standard Reporting Procedures:

Workorder Receipt Checklist

Rio Algom Mining Corporation LLC C13110895
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ANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORT

The results as reported relate only to the item(s) submitted for testing. The analyses presented in this report were 
performed at Energy Laboratories, Inc., 2393 Salt Creek Hwy., Casper, WY 82601, unless otherwise noted.  
Radiochemistry analyses were performed at Energy Laboratories, Inc., 2325 Kerzell Lane, Casper, WY 82601, 
unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory Analytical 
Report, the QA/QC Summary Report, or the Case Narrative. 

If you have any questions regarding these test results, please call.

Sample ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

C13120630-001 7067 12/14/13 13:10 12/18/13 Aqueous Metals by ICP/ICPMS, Dissolved
Alkalinity
QA Calculations
Conductivity
E300.0 Anions
pH
Solids, Total Dissolved
Solids, Total Dissolved - Calculated

C13120630-002 7064 12/14/13 11:05 12/18/13 Aqueous Same As Above

C13120630-003 7066 12/14/13 12:20 12/18/13 Aqueous Same As Above

Rio Algom Mining Corporation LLC

Project Name: Lisbon, UT Facility

Workorder No.: C13120630

Hwy 605 and 509

Grants, NM  87020

December 30, 2013

C3636 - GroundwaterQuote ID:

Energy Laboratories, Inc. Casper WY received the following 3 samples for Rio Algom Mining Corporation LLC on 12/18/2013 
for analysis.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13120630-001

Client Sample ID: 7067

Collection Date: 12/14/13 13:10

Matrix: Aqueous

Report Date: 12/30/13

DateReceived: 12/18/13

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

12/18/13 17:36 / jba5mg/LNDCarbonate as CO3 A2320 B

12/18/13 17:36 / jba5mg/L1270Bicarbonate as HCO3 A2320 B

12/21/13 04:24 / cp1mg/L586Calcium E200.8

D 12/19/13 18:35 / wc10mg/L674Chloride E300.0

12/21/13 04:24 / cp1mg/L201Magnesium E200.8

12/21/13 04:24 / cp1mg/L21Potassium E200.8

D 12/23/13 13:53 / sf3mg/L2400Sodium E200.7

D 12/19/13 18:35 / wc40mg/L4640Sulfate E300.0

PHYSICAL PROPERTIES

12/19/13 09:56 / alp1umhos/cm10600Conductivity @ 25 C A2510 B

H 12/19/13 09:56 / alp0.01s.u.7.20pH A4500-H B

12/19/13 15:54 / alp100mg/L9430Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

12/21/13 04:24 / cp0.001mg/L0.005Arsenic E200.8

12/21/13 04:24 / cp0.03mg/LNDIron E200.8

12/21/13 04:24 / cp0.01mg/L12.1Molybdenum E200.8

12/21/13 04:24 / cp0.001mg/L0.072Selenium E200.8

12/21/13 04:24 / cp0.0003mg/L48.5Uranium E200.8

DATA QUALITY

12/27/13 15:53 / kbh%4.30A/C Balance (± 5) A1030 E

12/27/13 15:53 / kbhmeq/L138Anions A1030 E

12/27/13 15:53 / kbhmeq/L151Cations A1030 E

12/27/13 15:53 / kbhmg/L9300Solids, Total Dissolved Calculated A1030 E

12/27/13 15:53 / kbh1.02TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13120630-002

Client Sample ID: 7064

Collection Date: 12/14/13 11:05

Matrix: Aqueous

Report Date: 12/30/13

DateReceived: 12/18/13

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

12/18/13 17:44 / jba5mg/LNDCarbonate as CO3 A2320 B

12/18/13 17:44 / jba5mg/L409Bicarbonate as HCO3 A2320 B

12/21/13 04:29 / cp1mg/L228Calcium E200.8

12/19/13 18:53 / wc1mg/L218Chloride E300.0

12/21/13 04:29 / cp1mg/L56Magnesium E200.8

12/21/13 04:29 / cp1mg/L6Potassium E200.8

12/21/13 04:29 / cp1mg/L166Sodium E200.8

D 12/19/13 18:53 / wc4mg/L490Sulfate E300.0

PHYSICAL PROPERTIES

12/19/13 09:59 / alp1umhos/cm2110Conductivity @ 25 C A2510 B

H 12/19/13 09:59 / alp0.01s.u.7.62pH A4500-H B

12/19/13 15:54 / alp20mg/L1470Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

12/21/13 04:29 / cp0.001mg/L0.033Arsenic E200.8

12/21/13 04:29 / cp0.03mg/LNDIron E200.8

12/21/13 04:29 / cp0.01mg/L0.02Molybdenum E200.8

12/21/13 04:29 / cp0.001mg/L0.012Selenium E200.8

12/21/13 04:29 / cp0.0003mg/L0.762Uranium E200.8

DATA QUALITY

12/24/13 07:14 / kbh%-0.389A/C Balance (± 5) A1030 E

12/24/13 07:14 / kbhmeq/L23.5Anions A1030 E

12/24/13 07:14 / kbhmeq/L23.4Cations A1030 E

12/24/13 07:14 / kbhmg/L1400Solids, Total Dissolved Calculated A1030 E

12/24/13 07:14 / kbh1.05TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.

Page 3 of 16



LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C13120630-003

Client Sample ID: 7066

Collection Date: 12/14/13 12:20

Matrix: Aqueous

Report Date: 12/30/13

DateReceived: 12/18/13

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

12/19/13 08:23 / jba5mg/L6120Carbonate as CO3 A2320 B

12/19/13 08:23 / jba5mg/L8530Bicarbonate as HCO3 A2320 B

12/21/13 04:33 / cp1mg/L4Calcium E200.8

D 12/19/13 19:12 / wc40mg/L1410Chloride E300.0

12/21/13 04:33 / cp1mg/L21Magnesium E200.8

12/21/13 04:33 / cp1mg/L19Potassium E200.8

D 12/23/13 13:57 / sf20mg/L14400Sodium E200.7

D 12/19/13 19:12 / wc200mg/L10700Sulfate E300.0

PHYSICAL PROPERTIES

12/19/13 10:02 / alp1umhos/cm37800Conductivity @ 25 C A2510 B

H 12/19/13 10:02 / alp0.01s.u.9.52pH A4500-H B

12/19/13 15:55 / alp500mg/L37300Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

12/21/13 04:33 / cp0.001mg/L2.82Arsenic E200.8

12/21/13 04:33 / cp0.03mg/L0.05Iron E200.8

12/21/13 04:33 / cp0.01mg/L51.8Molybdenum E200.8

12/21/13 04:33 / cp0.001mg/L0.072Selenium E200.8

12/21/13 04:33 / cp0.0003mg/L98.8Uranium E200.8

DATA QUALITY

12/27/13 15:53 / kbh%1.70A/C Balance (± 5) A1030 E

12/27/13 15:53 / kbhmeq/L609Anions A1030 E

12/27/13 15:53 / kbhmeq/L630Cations A1030 E

12/27/13 15:53 / kbhmg/L37000Solids, Total Dissolved Calculated A1030 E

12/27/13 15:53 / kbh1.01TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13120630

QA/QC Summary Report

12/30/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2320 B Batch: R181842

Sample ID: MBLK 12/18/13 14:56Method Blank Run: MANTECH_131218A3

Alkalinity, Total as CaCO3 2ND mg/L

Carbonate as CO3 1ND mg/L

Bicarbonate as HCO3 1ND mg/L

Sample ID: LCS_130917 12/18/13 15:12Laboratory Control Sample Run: MANTECH_131218A

Alkalinity, Total as CaCO3 104 90 1105.0260 mg/L

Sample ID: C13120595-001ADUP 12/18/13 15:42Sample Duplicate Run: MANTECH_131218A3

Alkalinity, Total as CaCO3 105.0 0.31430 mg/L

Carbonate as CO3 105.0ND mg/L

Bicarbonate as HCO3 105.0 0.31740 mg/L

Sample ID: C13120596-001AMS 12/18/13 15:56Sample Matrix Spike Run: MANTECH_131218A

Alkalinity, Total as CaCO3 98 80 1205.0281 mg/L

Method: A2320 B Batch: 131219_1_ALK-W

Sample ID: MBLK1_131219_ 12/19/13 08:12Method Blank Run: TTR-ALK_131219A3

Alkalinity, Total as CaCO3 11 mg/L

Carbonate as CO3 1ND mg/L

Bicarbonate as HCO3 12 mg/L

Sample ID: LCS_130917 12/19/13 08:19Laboratory Control Sample Run: TTR-ALK_131219A

Alkalinity, Total as CaCO3 98 90 1105.01220 mg/L

Sample ID: C13120630-003ADUP 12/19/13 08:27Sample Duplicate Run: TTR-ALK_131219A3

Alkalinity, Total as CaCO3 105.0 0.617100 mg/L

Carbonate as CO3 105.0 1.06180 mg/L

Bicarbonate as HCO3 105.0 2.98290 mg/L

Sample ID: C13120630-003AMS 12/19/13 08:34Sample Matrix Spike Run: TTR-ALK_131219A

Alkalinity, Total as CaCO3 100 80 1205.019700 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13120630

QA/QC Summary Report

12/30/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2510 B Batch: R181856

Sample ID: SC 100 12/19/13 08:58Initial Calibration Verification Standard Run: PHSC_101-C_131219A

Conductivity @ 25 C 99 90 1105.098.5 umhos/cm

Sample ID: SC 2ND 1413 12/19/13 09:12Laboratory Control Sample Run: PHSC_101-C_131219A

Conductivity @ 25 C 97 90 1105.01370 umhos/cm

Sample ID: MBLK 12/19/13 09:50Method Blank Run: PHSC_101-C_131219A

Conductivity @ 25 C 0.72 umhos/cm

Sample ID: C13120645-004ADUP 12/19/13 10:23Sample Duplicate Run: PHSC_101-C_131219A

Conductivity @ 25 C 105.0 0.12630 umhos/cm

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13120630

QA/QC Summary Report

12/30/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2540 C Batch: TDS131219A

Sample ID: MB-1_131219A 12/19/13 15:52Method Blank Run: BAL-19_131219A

Solids, Total Dissolved TDS @ 180 C 10ND mg/L

Sample ID: LCS-2_131219A 12/19/13 15:53Laboratory Control Sample Run: BAL-19_131219A

Solids, Total Dissolved TDS @ 180 C 99 90 110201970 mg/L

Sample ID: C13120624-001A DUP 12/19/13 15:53Sample Duplicate Run: BAL-19_131219A

Solids, Total Dissolved TDS @ 180 C 510 1.2249 mg/L

Sample ID: C13120626-001A MS 12/19/13 15:54Sample Matrix Spike Run: BAL-19_131219A

Solids, Total Dissolved TDS @ 180 C 101 90 110406950 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13120630

QA/QC Summary Report

12/30/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A4500-H B Analytical Run: PHSC_101-C_131219A

Sample ID: pH 6.86 12/19/13 08:55Initial Calibration Verification Standard

pH 100 98 1020.0106.85 s.u.

Method: A4500-H B Batch: R181856

Sample ID: C13120645-004ADUP 12/19/13 10:23Sample Duplicate Run: PHSC_101-C_131219A

pH 30.010 0.07.09 s.u.

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13120630

QA/QC Summary Report

12/30/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP2-C_131223A

Sample ID: ICV 12/23/13 11:51Initial Calibration Verification Standard

Sodium 103 95 1050.5051.4 mg/L

Sample ID: ICSA 12/23/13 12:40Interference Check Sample A

Sodium 0.500.535 mg/L

Sample ID: ICSAB 12/23/13 12:44Interference Check Sample AB

Sodium 0.500.724 mg/L

Method: E200.7 Batch: R181984

Sample ID: MB-131223A 12/23/13 13:09Method Blank Run: ICP2-C_131223A

Sodium 0.30.6 mg/L

Sample ID: LFB-131223A 12/23/13 13:13Laboratory Fortified Blank Run: ICP2-C_131223A

Sodium 95 85 1150.5048.0 mg/L

Sample ID: C13120639-003BMS2 12/23/13 14:29Sample Matrix Spike Run: ICP2-C_131223A

Sodium 70 1301.61690 mg/L A

Sample ID: C13120639-003BMSD2 12/23/13 14:33Sample Matrix Spike Duplicate Run: ICP2-C_131223A

Sodium 70 130 201.6 1.71720 mg/L A

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13120630

QA/QC Summary Report

12/30/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.8 Analytical Run: ICPMS4-C_131220A

Sample ID: ICV 12/20/13 12:35Initial Calibration Verification Standard9

Arsenic 101 90 1100.00100.0504 mg/L

Calcium 97 90 1100.00669.74 mg/L

Iron 99 90 1100.00100.988 mg/L

Magnesium 97 90 1100.00279.73 mg/L

Molybdenum 97 90 1100.00100.0483 mg/L

Potassium 98 90 1100.00419.81 mg/L

Selenium 103 90 1100.00100.0513 mg/L

Sodium 97 90 1100.00439.74 mg/L

Uranium 99 90 1100.000300.0496 mg/L

Method: E200.8 Batch: R181937

Sample ID: LRB 12/20/13 13:35Method Blank Run: ICPMS4-C_131220A9

Arsenic 5E-05ND mg/L

Calcium 0.007ND mg/L

Iron 0.0006ND mg/L

Magnesium 0.003ND mg/L

Molybdenum 3E-055E-05 mg/L

Potassium 0.004ND mg/L

Selenium 7E-05ND mg/L

Sodium 0.004ND mg/L

Uranium 9E-06ND mg/L

Sample ID: LFB 12/20/13 13:39Laboratory Fortified Blank Run: ICPMS4-C_131220A9

Arsenic 101 85 1150.00100.0506 mg/L

Calcium 101 85 1150.006612.7 mg/L

Iron 102 85 1150.00101.27 mg/L

Magnesium 104 85 1150.002713.0 mg/L

Molybdenum 104 85 1150.00100.0520 mg/L

Potassium 100 85 1150.004112.5 mg/L

Selenium 103 85 1150.00100.0516 mg/L

Sodium 102 85 1150.004312.8 mg/L

Uranium 105 85 1150.000300.0526 mg/L

Sample ID: C13120626-001BMS4 12/21/13 05:12Sample Matrix Spike Run: ICPMS4-C_131220A9

Arsenic 104 70 1300.00100.262 mg/L

Calcium 70 1301.0372 mg/L A

Iron 94 70 1300.0305.91 mg/L

Magnesium 91 70 1301.0142 mg/L

Molybdenum 70 1300.00102.43 mg/L A

Potassium 101 70 1301.069.0 mg/L

Selenium 92 70 1300.00100.365 mg/L

Sodium 70 1301.0510 mg/L A

Uranium 70 1300.000302.58 mg/L A

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13120630

QA/QC Summary Report

12/30/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.8 Batch: R181937

Sample ID: C13120626-001BMSD4 12/21/13 05:16Sample Matrix Spike Duplicate Run: ICPMS4-C_131220A9

Arsenic 106 70 130 200.0010 1.40.266 mg/L

Calcium 70 130 201.0 0.5374 mg/L A

Iron 101 70 130 200.030 7.16.34 mg/L

Magnesium 96 70 130 201.0 2.3145 mg/L

Molybdenum 70 130 200.0010 3.12.35 mg/L A

Potassium 102 70 130 201.0 0.969.6 mg/L

Selenium 103 70 130 200.0010 7.30.392 mg/L

Sodium 70 130 201.0 1.9520 mg/L A

Uranium 70 130 200.00030 2.62.51 mg/L A

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C13120630

QA/QC Summary Report

12/30/13Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E300.0 Analytical Run: IC2-C_131219A

Sample ID: CCV-121913-01 12/19/13 17:03Continuing Calibration Verification Standard2

Chloride 99 90 1101.09.85 mg/L

Sulfate 99 90 1101.039.6 mg/L

Method: E300.0 Batch: R181921

Sample ID: ICB-121913 12/19/13 16:26Method Blank Run: IC2-C_131219A2

Chloride 0.03ND mg/L

Sulfate 0.070.09 mg/L

Sample ID: LFB-121913-01 12/19/13 16:44Laboratory Fortified Blank Run: IC2-C_131219A2

Chloride 95 90 1101.09.48 mg/L

Sulfate 95 90 1101.038.0 mg/L

Sample ID: C13120474-002AMS 12/19/13 17:40Sample Matrix Spike Run: IC2-C_131219A2

Chloride 96 90 110101610 mg/L

Sulfate 97 90 110422180 mg/L

Sample ID: C13120474-002AMSD 12/19/13 17:58Sample Matrix Spike Duplicate Run: IC2-C_131219A2

Chloride 96 90 110 2010 0.31620 mg/L

Sulfate 98 90 110 2042 1.22200 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Shipping container/cooler in good condition?

Custody seals intact on all shipping container(s)/cooler(s)?

Custody seals intact on all sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

� �

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Not Present

Not Present

Not Present

�

�

�

No VOA vials submitted

Not Applicable �

�

7.2°C  On Ice

12/18/2013Debra Williams

FedEx

dw

Date Received:

Received by:

Login completed by:

Carrier 
name:

BL2000\khelm

12/20/2013

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:

Sample 7066 did not preseve properly even after an additional 2mL of HNO3.

Temp Blank received in all shipping container(s)/cooler(s)? Yes No� � Not Applicable �

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as 
pH, Dissolved Oxygen and Residual Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, 
data units are typically noted as –dry. For agricultural and mining soil parameters/characteristics, all samples are dried 
and ground prior to sample analysis.

Standard Reporting Procedures:

Workorder Receipt Checklist

Rio Algom Mining Corporation LLC C13120630
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ANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORT

The results as reported relate only to the item(s) submitted for testing. The analyses presented in this report were 
performed at Energy Laboratories, Inc., 2393 Salt Creek Hwy., Casper, WY 82601, unless otherwise noted.  
Radiochemistry analyses were performed at Energy Laboratories, Inc., 2325 Kerzell Lane, Casper, WY 82601, 
unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory Analytical 
Report, the QA/QC Summary Report, or the Case Narrative. 

If you have any questions regarding these test results, please call.

Sample ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

C14010835-001 7068 01/25/14 11:05 01/30/14 Aqueous Metals by ICP/ICPMS, Dissolved
Alkalinity
QA Calculations
Conductivity
E300.0 Anions
pH
Solids, Total Dissolved
Solids, Total Dissolved - Calculated

C14010835-002 7069 01/25/14 11:45 01/30/14 Aqueous Same As Above

Rio Algom Mining Corporation LLC

Project Name: Lisbon, UT Facility

Workorder No.: C14010835

Hwy 605 and 509

Grants, NM  87020

February 07, 2014

C3636 - GroundwaterQuote ID:

Energy Laboratories, Inc. Casper WY received the following 2 samples for Rio Algom Mining Corporation LLC on 1/30/2014 for 
analysis.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14010835-001

Client Sample ID: 7068

Collection Date: 01/25/14 11:05

Matrix: Aqueous

Report Date: 02/07/14

DateReceived: 01/30/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

01/30/14 15:18 / jba5mg/LNDCarbonate as CO3 A2320 B

01/30/14 15:18 / jba5mg/L414Bicarbonate as HCO3 A2320 B

01/31/14 16:01 / sf1mg/L220Calcium E200.7

01/31/14 07:46 / wc1mg/L221Chloride E300.0

01/31/14 16:01 / sf1mg/L58Magnesium E200.7

01/31/14 16:01 / sf1mg/L5Potassium E200.7

01/31/14 16:01 / sf1mg/L176Sodium E200.7

D 01/31/14 07:46 / wc4mg/L485Sulfate E300.0

PHYSICAL PROPERTIES

01/30/14 12:41 / tmm1umhos/cm2140Conductivity @ 25 C A2510 B

H 01/30/14 12:41 / tmm0.01s.u.7.62pH A4500-H B

01/30/14 15:11 / tmm20mg/L1480Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

02/06/14 02:17 / clm0.001mg/L0.034Arsenic E200.8

01/31/14 16:01 / sf0.03mg/LNDIron E200.7

01/31/14 16:01 / sf0.01mg/LNDMolybdenum E200.7

02/06/14 02:17 / clm0.001mg/L0.012Selenium E200.8

02/06/14 02:17 / clm0.0003mg/L0.791Uranium E200.8

DATA QUALITY

02/03/14 12:59 / kbh%-0.188A/C Balance (± 5) A1030 E

02/03/14 12:59 / kbhmeq/L23.6Anions A1030 E

02/03/14 12:59 / kbhmeq/L23.5Cations A1030 E

02/03/14 12:59 / kbhmg/L1400Solids, Total Dissolved Calculated A1030 E

02/03/14 12:59 / kbh1.05TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14010835-002

Client Sample ID: 7069

Collection Date: 01/25/14 11:45

Matrix: Aqueous

Report Date: 02/07/14

DateReceived: 01/30/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

01/30/14 15:27 / jba5mg/LNDCarbonate as CO3 A2320 B

01/30/14 15:27 / jba5mg/L1260Bicarbonate as HCO3 A2320 B

01/31/14 16:26 / sf1mg/L540Calcium E200.7

D 01/31/14 08:05 / wc10mg/L672Chloride E300.0

01/31/14 16:26 / sf1mg/L196Magnesium E200.7

01/31/14 16:26 / sf1mg/L20Potassium E200.7

D 01/31/14 16:26 / sf2mg/L2090Sodium E200.7

D 01/31/14 08:05 / wc40mg/L4640Sulfate E300.0

PHYSICAL PROPERTIES

01/30/14 12:44 / tmm1umhos/cm10600Conductivity @ 25 C A2510 B

H 01/30/14 12:44 / tmm0.01s.u.7.22pH A4500-H B

01/30/14 15:11 / tmm100mg/L9060Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

02/06/14 02:38 / clm0.001mg/L0.005Arsenic E200.8

01/31/14 16:26 / sf0.03mg/L0.05Iron E200.7

D 01/31/14 16:26 / sf0.03mg/L11.5Molybdenum E200.7

D 01/31/14 16:26 / sf0.1mg/L0.5Selenium E200.7

02/06/14 02:38 / clm0.0003mg/L48.3Uranium E200.8

DATA QUALITY

02/03/14 12:59 / kbh%-1.29A/C Balance (± 5) A1030 E

02/03/14 12:59 / kbhmeq/L138Anions A1030 E

02/03/14 12:59 / kbhmeq/L134Cations A1030 E

02/03/14 12:59 / kbhmg/L8900Solids, Total Dissolved Calculated A1030 E

02/03/14 12:59 / kbh1.02TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14010835

QA/QC Summary Report

02/07/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2320 B Batch: R183168

Sample ID: MBLK 01/30/14 13:53Method Blank Run: MANTECH_140130B3

Alkalinity, Total as CaCO3 0.60.7 mg/L

Carbonate as CO3 1ND mg/L

Bicarbonate as HCO3 1ND mg/L

Sample ID: LCS_131219 01/30/14 14:06Laboratory Control Sample Run: MANTECH_140130B

Alkalinity, Total as CaCO3 102 90 1105.0256 mg/L

Sample ID: C14010821-001ADUP 01/30/14 14:23Sample Duplicate Run: MANTECH_140130B3

Alkalinity, Total as CaCO3 105.0 0.2274 mg/L

Carbonate as CO3 105.0ND mg/L

Bicarbonate as HCO3 105.0 0.2335 mg/L

Sample ID: C14010821-002AMS 01/30/14 14:39Sample Matrix Spike Run: MANTECH_140130B

Alkalinity, Total as CaCO3 103 80 1205.0367 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14010835

QA/QC Summary Report

02/07/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2510 B Batch: R183134

Sample ID: SC 100 01/30/14 08:35Initial Calibration Verification Standard Run: PHSC_101-C_140130A

Conductivity @ 25 C 103 90 1105.0103 umhos/cm

Sample ID: SC 2ND 1413 01/30/14 08:47Laboratory Control Sample Run: PHSC_101-C_140130A

Conductivity @ 25 C 97 90 1105.01370 umhos/cm

Sample ID: MBLK 01/30/14 11:44Method Blank Run: PHSC_101-C_140130A

Conductivity @ 25 C 0.82 umhos/cm

Sample ID: C14010833-004ADUP 01/30/14 12:17Sample Duplicate Run: PHSC_101-C_140130A

Conductivity @ 25 C 105.0 0.01530 umhos/cm

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14010835

QA/QC Summary Report

02/07/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2540 C Batch: TDS140130A

Sample ID: MB-1_140130A 01/30/14 15:05Method Blank Run: BAL-19_140130A

Solids, Total Dissolved TDS @ 180 C 7ND mg/L

Sample ID: LCS-2_140130A 01/30/14 15:06Laboratory Control Sample Run: BAL-19_140130A

Solids, Total Dissolved TDS @ 180 C 100 90 110202000 mg/L

Sample ID: C14010838-001A DUP 01/30/14 15:16Sample Duplicate Run: BAL-19_140130A

Solids, Total Dissolved TDS @ 180 C 510 0.5925 mg/L

Sample ID: C14010838-002A MS 01/30/14 15:16Sample Matrix Spike Run: BAL-19_140130A

Solids, Total Dissolved TDS @ 180 C 101 90 110112020 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14010835

QA/QC Summary Report

02/07/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A4500-H B Analytical Run: PHSC_101-C_140130A

Sample ID: pH 6.86 01/30/14 08:32Initial Calibration Verification Standard

pH 100 98 1020.0106.85 s.u.

Method: A4500-H B Batch: R183134

Sample ID: C14010833-004ADUP 01/30/14 12:17Sample Duplicate Run: PHSC_101-C_140130A

pH 30.010 0.17.47 s.u.

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14010835

QA/QC Summary Report

02/07/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP4-C_140131A

Sample ID: ICV 01/31/14 12:10Initial Calibration Verification Standard8

Calcium 97 95 1050.5048.4 mg/L

Iron 97 95 1050.0304.84 mg/L

Magnesium 100 95 1050.5050.1 mg/L

Molybdenum 98 95 1050.100.984 mg/L

Potassium 96 95 1050.5048.2 mg/L

Selenium 102 95 1050.101.02 mg/L

Sodium 98 95 1050.5048.8 mg/L

Uranium 97 95 1051.04.87 mg/L

Sample ID: ICSA 01/31/14 12:25Interference Check Sample A8

Calcium 92 80 1200.50459 mg/L

Iron 87 80 1200.030174 mg/L

Magnesium 101 80 1200.50506 mg/L

Molybdenum 0.10-0.000520 mg/L

Potassium 0.50-0.0254 mg/L

Selenium 0.100.0565 mg/L

Sodium 0.50-0.301 mg/L

Uranium 1.00.673 mg/L

Sample ID: ICSAB 01/31/14 12:29Interference Check Sample AB8

Calcium 89 80 1200.50444 mg/L

Iron 84 80 1200.030168 mg/L

Magnesium 98 80 1200.50491 mg/L

Molybdenum 0.100.00100 mg/L

Potassium 0.50-0.00603 mg/L

Selenium 0.10-0.0126 mg/L

Sodium 0.50-0.196 mg/L

Uranium 1.00.659 mg/L

Method: E200.7 Batch: R183237

Sample ID: MB-140131A 01/31/14 12:47Method Blank Run: ICP4-C_140131A8

Calcium 0.02ND mg/L

Iron 0.002ND mg/L

Magnesium 0.010.05 mg/L

Molybdenum 0.003ND mg/L

Potassium 0.04ND mg/L

Selenium 0.01ND mg/L

Sodium 0.2ND mg/L

Uranium 0.3ND mg/L

Sample ID: LFB-140131A 01/31/14 12:51Laboratory Fortified Blank Run: ICP4-C_140131A8

Calcium 90 85 1150.5044.9 mg/L

Iron 90 85 1150.0300.896 mg/L

Magnesium 92 85 1150.5046.2 mg/L

Molybdenum 92 85 1150.100.922 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14010835

QA/QC Summary Report

02/07/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Batch: R183237

Sample ID: LFB-140131A 01/31/14 12:51Laboratory Fortified Blank Run: ICP4-C_140131A8

Potassium 86 85 1150.5043.0 mg/L

Selenium 94 85 1150.100.939 mg/L

Sodium 89 85 1150.5044.4 mg/L

Uranium 89 85 1151.04.47 mg/L

Sample ID: C14010835-001BMS2 01/31/14 16:05Sample Matrix Spike Run: ICP4-C_140131A8

Calcium 88 70 1301.0309 mg/L

Iron 94 70 1300.0301.93 mg/L

Magnesium 94 70 1301.0154 mg/L

Molybdenum 95 70 1300.00591.94 mg/L

Potassium 95 70 1301.0103 mg/L

Selenium 96 70 1300.0232.05 mg/L

Sodium 91 70 1301.0268 mg/L

Uranium 97 70 1300.0003010.7 mg/L

Sample ID: C14010835-001BMSD2 01/31/14 16:08Sample Matrix Spike Duplicate Run: ICP4-C_140131A8

Calcium 83 70 130 201.0 1.6305 mg/L

Iron 93 70 130 200.030 0.61.91 mg/L

Magnesium 93 70 130 201.0 0.7153 mg/L

Molybdenum 95 70 130 200.0059 0.21.93 mg/L

Potassium 94 70 130 201.0 1.5101 mg/L

Selenium 93 70 130 200.023 3.01.99 mg/L

Sodium 87 70 130 201.0 1.4264 mg/L

Uranium 95 70 130 200.00030 1.410.6 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14010835

QA/QC Summary Report

02/07/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.8 Analytical Run: ICPMS4-C_140205A

Sample ID: ICV 02/05/14 15:01Initial Calibration Verification Standard3

Arsenic 98 90 1100.00100.0488 mg/L

Selenium 102 90 1100.00100.0509 mg/L

Uranium 100 90 1100.000300.0500 mg/L

Method: E200.8 Batch: R183382

Sample ID: LRB 02/05/14 15:52Method Blank Run: ICPMS4-C_140205A3

Arsenic 5E-05ND mg/L

Selenium 0.0005ND mg/L

Uranium 9E-063E-05 mg/L

Sample ID: LFB 02/05/14 15:56Laboratory Fortified Blank Run: ICPMS4-C_140205A3

Arsenic 99 85 1150.00100.0494 mg/L

Selenium 101 85 1150.00100.0505 mg/L

Uranium 107 85 1150.000300.0533 mg/L

Sample ID: C14010484-005BMS4 02/06/14 02:01Sample Matrix Spike Run: ICPMS4-C_140205A3

Arsenic 104 70 1300.00100.261 mg/L

Selenium 102 70 1300.00100.257 mg/L

Uranium 114 70 1300.000300.292 mg/L

Sample ID: C14010484-005BMSD4 02/06/14 02:05Sample Matrix Spike Duplicate Run: ICPMS4-C_140205A3

Arsenic 103 70 130 200.0010 0.60.260 mg/L

Selenium 102 70 130 200.0010 0.10.257 mg/L

Uranium 113 70 130 200.00030 1.10.289 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.

Page 10 of 13



Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14010835

QA/QC Summary Report

02/07/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E300.0 Analytical Run: IC2-C_140129A

Sample ID: CCV-012914-09 01/31/14 05:56Continuing Calibration Verification Standard2

Chloride 96 90 1101.09.64 mg/L

Sulfate 97 90 1101.038.8 mg/L

Method: E300.0 Batch: R183197

Sample ID: ICB-012914 01/29/14 11:33Method Blank Run: IC2-C_140129A2

Chloride 0.010.03 mg/L

Sulfate 0.030.04 mg/L

Sample ID: LFB-012914-01 01/29/14 12:10Laboratory Fortified Blank Run: IC2-C_140129A2

Chloride 101 90 1101.010.2 mg/L

Sulfate 99 90 1101.039.7 mg/L

Sample ID: LFBD-012914-01 01/29/14 12:28Laboratory Fortified Blank Run: IC2-C_140129A2

Chloride 99 90 1101.09.92 mg/L

Sulfate 99 90 1101.039.5 mg/L

Sample ID: C14010833-009AMS 01/31/14 07:10Sample Matrix Spike Run: IC2-C_140129A2

Chloride 90 1101.0259 mg/L A

Sulfate 98 90 1104.2889 mg/L

Sample ID: C14010833-009AMSD 01/31/14 07:28Sample Matrix Spike Duplicate Run: IC2-C_140129A2

Chloride 90 110 201.0 0.6258 mg/L A

Sulfate 96 90 110 204.2 0.5885 mg/L

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.
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Shipping container/cooler in good condition?

Custody seals intact on all shipping container(s)/cooler(s)?

Custody seals intact on all sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

� �

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Not Present

Not Present

Not Present

�

�

�

No VOA vials submitted

Not Applicable �

�

2.8°C  

1/30/2014Kerri Schroeder

NDA

dcq

Date Received:

Received by:

Login completed by:

Carrier 
name:

BL2000\khelm

1/31/2014

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:

None

Temp Blank received in all shipping container(s)/cooler(s)? Yes No� � Not Applicable �

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as 
pH, Dissolved Oxygen and Residual Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, 
data units are typically noted as –dry. For agricultural and mining soil parameters/characteristics, all samples are dried 
and ground prior to sample analysis.

Standard Reporting Procedures:

Workorder Receipt Checklist

Rio Algom Mining Corporation LLC C14010835
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ANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORT

The results as reported relate only to the item(s) submitted for testing. The analyses presented in this report were 
performed at Energy Laboratories, Inc., 2393 Salt Creek Hwy., Casper, WY 82601, unless otherwise noted.  
Radiochemistry analyses were performed at Energy Laboratories, Inc., 2325 Kerzell Lane, Casper, WY 82601, 
unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory Analytical 
Report, the QA/QC Summary Report, or the Case Narrative. 

If you have any questions regarding these test results, please call.

Sample ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

C14020672-001 7070 02/22/14 13:25 02/25/14 Groundwater Metals by ICP/ICPMS, Dissolved
Alkalinity
Anion - Cation Balance
Conductivity
E300.0 Anions
pH
Solids, Total Dissolved
Solids, Total Dissolved - Calculated

C14020672-002 7071 02/22/14 14:10 02/25/14 Groundwater Same As Above

Rio Algom Mining Corporation LLC

Project Name: Lisbon, UT Facility

Workorder No.: C14020672

Hwy 605 and 509

Grants, NM  87020

February 28, 2014

C3636 - GroundwaterQuote ID:

Energy Laboratories, Inc. Casper WY received the following 2 samples for Rio Algom Mining Corporation LLC on 2/25/2014 for 
analysis.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14020672-001

Client Sample ID: 7070

Collection Date: 02/22/14 13:25

Matrix: Groundwater

Report Date: 02/28/14

DateReceived: 02/25/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

02/26/14 16:24 / jba5mg/LNDCarbonate as CO3 A2320 B

02/26/14 16:24 / jba5mg/L416Bicarbonate as HCO3 A2320 B

02/26/14 18:19 / sf1mg/L232Calcium E200.7

02/26/14 11:42 / wc1mg/L226Chloride E300.0

02/26/14 18:19 / sf1mg/L60Magnesium E200.7

02/26/14 18:19 / sf1mg/L6Potassium E200.7

02/26/14 18:19 / sf1mg/L196Sodium E200.7

D 02/26/14 11:42 / wc4mg/L500Sulfate E300.0

PHYSICAL PROPERTIES

02/26/14 09:13 / alp1umhos/cm2170Conductivity @ 25 C A2510 B

H 02/26/14 09:13 / alp0.01s.u.7.76pH A4500-H B

02/26/14 16:02 / alp20mg/L1520Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

02/26/14 18:35 / clm0.001mg/L0.036Arsenic E200.8

02/26/14 18:19 / sf0.03mg/LNDIron E200.7

02/26/14 18:35 / clm0.01mg/LNDMolybdenum E200.8

02/26/14 18:35 / clm0.001mg/L0.014Selenium E200.8

02/26/14 18:35 / clm0.0003mg/L0.804Uranium E200.8

DATA QUALITY

02/28/14 14:39 / sdw%2.16A/C Balance (± 5) A1030 E

02/28/14 14:39 / sdwmeq/L24.1Anions A1030 E

02/28/14 14:39 / sdwmeq/L25.2Cations A1030 E

02/28/14 14:39 / sdwmg/L1500Solids, Total Dissolved Calculated A1030 E

02/28/14 14:39 / sdw1.03TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14020672-002

Client Sample ID: 7071

Collection Date: 02/22/14 14:10

Matrix: Groundwater

Report Date: 02/28/14

DateReceived: 02/25/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

02/26/14 16:34 / jba5mg/LNDCarbonate as CO3 A2320 B

02/26/14 16:34 / jba5mg/L1270Bicarbonate as HCO3 A2320 B

02/26/14 18:27 / sf1mg/L570Calcium E200.7

D 02/26/14 12:00 / wc10mg/L681Chloride E300.0

02/26/14 18:27 / sf1mg/L202Magnesium E200.7

02/26/14 18:27 / sf1mg/L21Potassium E200.7

D 02/26/14 18:27 / sf3mg/L2430Sodium E200.7

D 02/26/14 12:00 / wc40mg/L4680Sulfate E300.0

PHYSICAL PROPERTIES

02/26/14 09:16 / alp1umhos/cm10700Conductivity @ 25 C A2510 B

H 02/26/14 09:16 / alp0.01s.u.7.27pH A4500-H B

02/26/14 16:04 / alp100mg/L9320Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

02/26/14 18:48 / clm0.001mg/L0.004Arsenic E200.8

02/26/14 18:27 / sf0.03mg/LNDIron E200.7

02/26/14 18:48 / clm0.01mg/L12.3Molybdenum E200.8

D 02/26/14 18:48 / clm0.003mg/L0.076Selenium E200.8

D 02/26/14 18:48 / clm0.001mg/L46.9Uranium E200.8

DATA QUALITY

02/28/14 14:40 / sdw%4.13A/C Balance (± 5) A1030 E

02/28/14 14:40 / sdwmeq/L139Anions A1030 E

02/28/14 14:40 / sdwmeq/L151Cations A1030 E

02/28/14 14:40 / sdwmg/L9300Solids, Total Dissolved Calculated A1030 E

02/28/14 14:40 / sdw1.00TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14020672

QA/QC Summary Report

02/28/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2320 B Batch: R184003

Sample ID: MBLK 02/26/14 14:41Method Blank Run: MANTECH_140226A3

Alkalinity, Total as CaCO3 0.60.8 mg/L

Carbonate as CO3 1ND mg/L

Bicarbonate as HCO3 1ND mg/L

Sample ID: LCS_131219 02/26/14 14:55Laboratory Control Sample Run: MANTECH_140226A

Alkalinity, Total as CaCO3 105 90 1105.0263 mg/L

Sample ID: C14020631-001ADUP 02/26/14 15:11Sample Duplicate Run: MANTECH_140226A3

Alkalinity, Total as CaCO3 105.0 0.4362 mg/L

Carbonate as CO3 105.0ND mg/L

Bicarbonate as HCO3 105.0 0.4441 mg/L

Sample ID: C14020631-002AMS 02/26/14 15:30Sample Matrix Spike Run: MANTECH_140226A

Alkalinity, Total as CaCO3 99 80 1205.0897 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14020672

QA/QC Summary Report

02/28/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2510 B Analytical Run: PHSC_101-C_140226A

Sample ID: CCV - SC 1413 02/26/14 10:27Continuing Calibration Verification Standard

Conductivity @ 25 C 100 90 1105.01420 umhos/cm

Method: A2510 B Batch: R183972

Sample ID: SC 100 02/26/14 08:38Initial Calibration Verification Standard Run: PHSC_101-C_140226A

Conductivity @ 25 C 102 90 1105.0102 umhos/cm

Sample ID: SC 2ND 1413 02/26/14 08:51Laboratory Control Sample Run: PHSC_101-C_140226A

Conductivity @ 25 C 97 90 1105.01360 umhos/cm

Sample ID: MBLK 02/26/14 09:10Method Blank Run: PHSC_101-C_140226A

Conductivity @ 25 C 0.82 umhos/cm

Sample ID: C14020659-001ADUP 02/26/14 09:39Sample Duplicate Run: PHSC_101-C_140226A

Conductivity @ 25 C 105.0 0.2823 umhos/cm

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14020672

QA/QC Summary Report

02/28/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2540 C Batch: TDS140226A

Sample ID: MB-1_140226A 02/26/14 16:01Method Blank Run: BAL-19_140226B

Solids, Total Dissolved TDS @ 180 C 7ND mg/L

Sample ID: LCS-2_140226A 02/26/14 16:02Laboratory Control Sample Run: BAL-19_140226B

Solids, Total Dissolved TDS @ 180 C 99 90 110201980 mg/L

Sample ID: C14020672-001A DUP 02/26/14 16:02Sample Duplicate Run: BAL-19_140226B

Solids, Total Dissolved TDS @ 180 C 518 0.31520 mg/L

Sample ID: C14020672-002A MS 02/26/14 16:04Sample Matrix Spike Run: BAL-19_140226B

Solids, Total Dissolved TDS @ 180 C 106 90 11010019900 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14020672

QA/QC Summary Report

02/28/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A4500-H B Analytical Run: PHSC_101-C_140226A

Sample ID: pH 6.86 02/26/14 08:35Initial Calibration Verification Standard

pH 100 98 1020.0106.86 s.u.

Sample ID: CCV - pH 7 02/26/14 10:24Continuing Calibration Verification Standard

pH 100 98 1020.0106.98 s.u.

Method: A4500-H B Batch: R183972

Sample ID: C14020659-001ADUP 02/26/14 09:39Sample Duplicate Run: PHSC_101-C_140226A

pH 30.010 0.011.0 s.u.

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14020672

QA/QC Summary Report

02/28/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP2-C_140226A

Sample ID: ICV 02/26/14 12:43Initial Calibration Verification Standard4

Calcium 104 95 1050.5052.1 mg/L

Iron 104 95 1050.0305.18 mg/L

Magnesium 100 95 1050.5050.1 mg/L

Sodium 105 95 1050.5052.7 mg/L

Sample ID: ICV 02/26/14 12:58Initial Calibration Verification Standard

Potassium 96 95 1050.5048.2 mg/L

Sample ID: ICSA 02/26/14 13:28Interference Check Sample A5

Calcium 100 80 1200.50502 mg/L

Iron 95 80 1200.030189 mg/L

Magnesium 100 80 1200.50498 mg/L

Potassium 0.50-0.000800 mg/L

Sodium 0.50-0.0145 mg/L

Sample ID: ICSAB 02/26/14 13:32Interference Check Sample AB5

Calcium 102 80 1200.50509 mg/L

Iron 95 80 1200.030190 mg/L

Magnesium 103 80 1200.50514 mg/L

Potassium 0.50-0.00110 mg/L

Sodium 0.500.0505 mg/L

Method: E200.7 Batch: R184014

Sample ID: MB-140226A 02/26/14 13:58Method Blank Run: ICP2-C_140226A5

Calcium 0.06ND mg/L

Iron 0.001ND mg/L

Magnesium 0.03ND mg/L

Potassium 0.06ND mg/L

Sodium 0.3ND mg/L

Sample ID: LFB-140226A 02/26/14 14:02Laboratory Fortified Blank Run: ICP2-C_140226A5

Calcium 100 85 1150.5050.0 mg/L

Iron 99 85 1150.0300.987 mg/L

Magnesium 96 85 1150.5048.0 mg/L

Potassium 101 85 1152.750.6 mg/L

Sodium 100 85 1150.5050.0 mg/L

Sample ID: C14020571-004CMS2 02/26/14 18:52Sample Matrix Spike Run: ICP2-C_140226A5

Calcium 94 70 1301.0225 mg/L

Iron 99 70 1300.0302.03 mg/L

Magnesium 94 70 1301.0109 mg/L

Potassium 84 70 1301.0115 mg/L

Sodium 100 70 1301.0372 mg/L

Sample ID: C14020571-004CMSD2 02/26/14 18:56Sample Matrix Spike Duplicate Run: ICP2-C_140226A5

Calcium 97 70 130 201.0 1.7229 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14020672

QA/QC Summary Report

02/28/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Batch: R184014

Sample ID: C14020571-004CMSD2 02/26/14 18:56Sample Matrix Spike Duplicate Run: ICP2-C_140226A5

Iron 99 70 130 200.030 0.22.03 mg/L

Magnesium 94 70 130 201.0 0.2109 mg/L

Potassium 85 70 130 201.0 1.1117 mg/L

Sodium 96 70 130 201.0 1.2367 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14020672

QA/QC Summary Report

02/28/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.8 Analytical Run: ICPMS2-C_140226A

Sample ID: ICV 02/26/14 13:41Initial Calibration Verification Standard4

Arsenic 99 90 1100.00100.0494 mg/L

Molybdenum 98 90 1100.00100.0488 mg/L

Selenium 101 90 1100.00100.0507 mg/L

Uranium 98 90 1100.000300.0488 mg/L

Method: E200.8 Batch: R184006

Sample ID: LRB 02/26/14 14:20Method Blank Run: ICPMS2-C_140226A4

Arsenic 0.00010ND mg/L

Molybdenum 4E-05ND mg/L

Selenium 0.0002ND mg/L

Uranium 1E-05ND mg/L

Sample ID: LFB 02/26/14 14:24Laboratory Fortified Blank Run: ICPMS2-C_140226A4

Arsenic 103 85 1150.00100.0513 mg/L

Molybdenum 103 85 1150.00100.0518 mg/L

Selenium 101 85 1150.00100.0506 mg/L

Uranium 105 85 1150.000300.0526 mg/L

Sample ID: C14020672-001BMS4 02/26/14 18:39Sample Matrix Spike Run: ICPMS2-C_140226A4

Arsenic 114 70 1300.00100.0929 mg/L

Molybdenum 107 70 1300.00100.0619 mg/L

Selenium 112 70 1300.00100.0700 mg/L

Uranium 70 1300.000300.856 mg/L A

Sample ID: C14020672-001BMSD4 02/26/14 18:42Sample Matrix Spike Duplicate Run: ICPMS2-C_140226A4

Arsenic 107 70 130 200.0010 4.00.0893 mg/L

Molybdenum 103 70 130 200.0010 2.90.0602 mg/L

Selenium 106 70 130 200.0010 4.00.0673 mg/L

Uranium 70 130 200.00030 2.60.834 mg/L A

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14020672

QA/QC Summary Report

02/28/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E300.0 Analytical Run: IC2-C_140226A

Sample ID: CCV-022614-01 02/26/14 09:58Continuing Calibration Verification Standard2

Chloride 97 90 1101.09.70 mg/L

Sulfate 98 90 1101.039.1 mg/L

Method: E300.0 Batch: R184042

Sample ID: ICB-022614 02/26/14 08:48Method Blank Run: IC2-C_140226A2

Chloride 0.04ND mg/L

Sulfate 0.1ND mg/L

Sample ID: LFB-022614-01 02/26/14 09:23Laboratory Fortified Blank Run: IC2-C_140226A2

Chloride 98 90 1101.09.84 mg/L

Sulfate 99 90 1101.039.5 mg/L

Sample ID: LFBD-022614-01 02/26/14 09:40Laboratory Fortified Blank Duplicate Run: IC2-C_140226A2

Chloride 100 90 110 201.0 1.59.99 mg/L

Sulfate 99 90 110 201.0 0.739.8 mg/L

Sample ID: C14020668-001AMS 02/26/14 10:32Sample Matrix Spike Run: IC2-C_140226A2

Chloride 108 90 110213080 mg/L

Sulfate 99 90 110833990 mg/L

Sample ID: C14020668-001AMSD 02/26/14 10:50Sample Matrix Spike Duplicate Run: IC2-C_140226A2

Chloride 109 90 110 2021 0.43090 mg/L

Sulfate 98 90 110 2083 1.13950 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Shipping container/cooler in good condition?

Custody seals intact on all shipping container(s)/cooler(s)?

Custody seals intact on all sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

� �

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Not Present

Not Present

Not Present

�

�

�

No VOA vials submitted

Not Applicable �

�

3.8°C  Blue Ice

2/25/2014Dorian Quis

NDA

dcq

Date Received:

Received by:

Login completed by:

Carrier 
name:

BL2000\khelm

2/26/2014

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:

None

Temp Blank received in all shipping container(s)/cooler(s)? Yes No� � Not Applicable �

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as 
pH, Dissolved Oxygen and Residual Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, 
data units are typically noted as –dry. For agricultural and mining soil parameters/characteristics, all samples are dried 
and ground prior to sample analysis.

Standard Reporting Procedures:

Workorder Receipt Checklist

Rio Algom Mining Corporation LLC C14020672
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Job#: 1350.15 Sampler: JKerns-BMvefs Client Montqomery & Associates

Well lD: trF. A Date roooozorzr:.Ji Mnr 9nl4 Site: RioAlgom Mining, Lisbon, UT

Weaiher Conditigns: JLrn q - W,ndV -aAOl sampfer signature: /t --

DTW: .lJ-5o (tat oeptn: 24*.60
Purgeequip: ES-oianl (6Gi\ e* !!are(d posrnve A, Drsptdcem..r En. svsrem

-:;--
d,sp bajler €flon oailer olhe': Tubing: OD: New (O€d.cared\ NA
Purge method: s-s case vorume Cvic'onlw r;i\ -nraoion qiner: 

--------.--

Pump depw intake: , -7 ,-7 | Multipliers: r = o.oa

(TD - DTW X Mult ipl ier = IVolume + 80o/o Recovery (TD " DTW X 0.20 + DTW

' i  Vohhe=  -  X  -  i  - JT . t ' l  P " . ^a ,

Time kmp DH
SP ca8{ Turbidity

Purge
BrlQ (s.

DO i.",i
ORP

DTW Notes

12io i l .0 L\11 260 1 . 0 1"0s 111 d t 1 ( , )

iL\5 I t L I .<1 LLL'L' 5 t l TctJ l . r , 8.ro i 1 q . d 11bl

iL\IJ i \ . r b.q0 i1-tit {-t.45 1_Dtl -t.43 l - r1ezJ?,s
i2\1 tt.L t {k 1a+L \ ,10 t0t) L . n l , . 31 1184 13.a5

ILLL It. l 6+L 1,1* t .5 t 20fJ 7 + l-tt.t
'13.(,5

ILLl | l . l $. ztrr L15+ L0d 4 . 0 5 S 5 l'15. i 1i u5

Dd welldewater? YES fNO Total volume removed: 4.O {qal/( i)

Sample method Disp Bailer Hydrasleeve New TJbilq Ext Pod Other: l,],,/ti aahd Tu.O,na'

SamDIe date:3lmartcl+ sample t me: l23O DTWat sample: " i3 tts

samorero:ffi#llo2 Lab: Enerqv Labs Number of bottlef i
Analvsisi 500 miNP poly - Alkalinity, cl, so4, TDs Ec,pH 250 mlHNo3 poly'neld nltered - Dissolved lvletals

Eouioment blank lD @ Field biank lD @

Duplicate lDl Pre-purqe DO: Post purqe DO:

Fe2+: Pre-oufqe ORP: Post purqe ORP:

NAPL deDth: Volume of NAPL: Volume removed: ml

Conf Iuence Environmental, Inc.
3308 EiCaminoAve-, Suiie300 #148, Sacramento, CA 95821



Job# :  1350 .15 Ie r :  JKerns-B Client Montqomery & Associates
pqle 1ooo.uo,:1: 3l MpL 20t +

Weather Conditions: \ {fn.j .COoI-

orw il5.'lb lrotar
Pe.i Watera PostrveAir

bailer teflon bailer olher
Purge method: 3-s Case Votume

Multipl ier = l  Volume _ 80% Recoverv (TD - DTW X 020 +

1 \/^l"ma = -
]--:wt:utat -- ^ -- tlotal Pu 800/o=

llme #Tp DTI
SP CaSd Tulbidity

Purge
BaterlrL Femoypd

DO i.d
ORP

DTW Notes

IUS i 3 5 1 q 5G4l t .$ ,to l "  {) + 2 1 uq.o i.5.q6
ii 2s 1.S lroc t t . s ?'tto | .(p nete 'Lt,  '1 l l k , t1
ti26 l l . q 1 .q I aa1 \ A 200 , t - .L i . 5 l 2r0.5 ltu,L
rrSl tz. I 1.q i lc44 t . : ) 261) t . h 5 L'l Tab.5l {k . tc l
lt3+ I LL 1 .O A-

400 ) + i n L0? .s l l L  r l
Ir  3l rz.: _l 1 I l63q . , 5 '2r>o

< '  \  \ vl'l .to

Did wel ldewater? YES \ NO Totalvolume removed: 4.d lgal (LJ

Sample method: Disp Bailef Hydfasleeve New Tubing Ext. port Othe. uedlclrtLTu}1v'o,,

SamDle datei 3lr|4r1r,4 Sample time: Il4O DTW at sample: ltU.ltl

Sample  lD :  J  [01 Lab: Enerqv Labs Numuer oi uottl4-)
Analysis: 5oo mr NP poty - Atkltiniiy, Ct, SO4, I us, Ec, pH 250 mt HNO3 poty ,iield finered - Dissotve>/Melats

Equipment blank lD @ Fjeld blank lD @.

Duplicate lD: Pre-purqe DO: Post purqe DO:
Fe2+l Pre-purqe ORPi Post purqe ORP:

NAPL depth: Volume of NAPL: Volume removed: ml

Conlluence Environmental, Inc.
3308 ElCaminoAve., Suite 300 #148, Sacramenio, CA 95821



Job#: 1350.15 lsampter: J Kerns - B Ntyers lctient [rontqomery &Associates

well lD:0UJ'i . iT - 1 lDate opo,! 'r . :  3\Ma-. ?Ot4 lsite: RjoAtsom t\/ injnq, Lisbon. UT

Weather Conditions: ,!Cu!.r.i - Lirn4q -aooi lsampter Signature: Z-
wetrdiam 1'A 1'z'3 AG) clhet: lrir',t/: iL2.B5 

'#at 
oept lij.Oa

Purge equip: es - 0i"., /-ler#;;l p",i \a. \-_:-_-_-/ -. /ala ra oositi/eAr DBplacemenr E:-sysrem _
disp bailar Leflon bat-r o.her: .Tubing: OD: \ew a Deoicaleo )NA
Purge metltod, s s c""" vor,."1frli-oa o*iii r^r..oo" o ;-
Purnp depth/ intake: IZA lMufth-t iers:,,  o.si,-0.6 r o.w

(TD - DTW X lvlultiplier = '1 Votume 180"/" REcoverl tTD - DfW X ofi + Dm

X Total Puroe 80%=

Tlme
Temp

oFr
SP Cond Turbidib/

DO (mo,T)
ORP

DTW Notes

tas \ 7 . 1 It .41 *1t!1G 5 . 0 G w0 t , 0 O"JL l1-'l .5 lE lto

1308 V.L i r .z l31&9 5
'1.o@

50O L . , o"  1t 1(?,.5 1L5.lto

t3rl tL.L rt.Lb 31b' lV L .81 50o +,a d.3l t {5 ,5 t1,3.\\.

t3t+ l 2 -  \ /o . l  I n13l L.<1 5oo 6 - 5
-5o 14

-1:E Ir+.'7l13tb

{3 t-? \ L . L lo.ul xlbBuL.ba *a . 30 u+.'LtL3.lu

Did well dewater? YES / NO Totalvolune removed: -? .O Gat(l))

Sample method: Disp Bailer Hydrasleqye NewTubing Ext. port Other: O,.L.,...V.,{ 1L!l

SamDle date:1iMnY 4 4 sampte time: \31-6 DTW at sample: iZ3. ilo--
Sampte to: --1tO3

Lab: Enercv Labs ruumner ot oottt43>/
Analysis: 5oo mtNP poty -Atkatiniry, ct, so4, rDs, Ec, pH 250 mlHNo3 poty'ieid flereo - o"*[ffi

Equipment blank lD @, Field blank lD @
Duplicate lD: Pre-ourqe DO: Post Du|qe DO:

HTC-DUTOE UKP: Post purqe ORPi

NAPL depih: Volume of NAPL: Volume removed: ml

Confluence Environmental. Inc.
3308 ElCamino Ave., Suite 300 #148, Sacramento, CA 9Sg2i



ANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORT

The results as reported relate only to the item(s) submitted for testing. The analyses presented in this report were 
performed at Energy Laboratories, Inc., 2393 Salt Creek Hwy., Casper, WY 82601, unless otherwise noted.  
Radiochemistry analyses were performed at Energy Laboratories, Inc., 2325 Kerzell Lane, Casper, WY 82601, 
unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory Analytical 
Report, the QA/QC Summary Report, or the Case Narrative. 

If you have any questions regarding these test results, please call.

Lab ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

C14040141-001 7101 03/31/14 11:40 04/03/14 Groundwater Metals by ICP/ICPMS, Dissolved
Alkalinity
Anion - Cation Balance
Conductivity
E300.0 Anions
pH
Solids, Total Dissolved
Solids, Total Dissolved - Calculated

C14040141-002 7102 03/31/14 12:30 04/03/14 Groundwater Same As Above

C14040141-003 7103 03/31/14 13:20 04/03/14 Groundwater Same As Above

Rio Algom Mining Corporation LLC

Project Name: Lisbon, UT Facility

Work Order: C14040141

Hwy 605 and 509

Grants, NM  87020

April 14, 2014

C3636 - GroundwaterQuote ID:

Energy Laboratories, Inc. Casper WY received the following 3 samples for Rio Algom Mining Corporation LLC on 4/3/2014 for 
analysis.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040141-001

Client Sample ID: 7101

Collection Date: 03/31/14 11:40

Matrix: Groundwater

Report Date: 04/14/14

DateReceived: 04/03/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/03/14 23:03 / jba5mg/LNDCarbonate as CO3 A2320 B

04/03/14 23:03 / jba5mg/L1280Bicarbonate as HCO3 A2320 B

04/07/14 16:54 / sf1mg/L513Calcium E200.7

D 04/04/14 23:22 / wc10mg/L684Chloride E300.0

04/07/14 16:54 / sf1mg/L187Magnesium E200.7

04/07/14 16:54 / sf1mg/L18Potassium E200.7

D 04/07/14 16:54 / sf2mg/L1980Sodium E200.7

D 04/04/14 23:22 / wc40mg/L4680Sulfate E300.0

PHYSICAL PROPERTIES

04/04/14 11:16 / tmm1umhos/cm10800Conductivity @ 25 C A2510 B

H 04/04/14 11:16 / tmm0.01s.u.7.18pH A4500-H B

04/04/14 15:41 / tmm100mg/L9230Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/09/14 19:57 / clm0.001mg/L0.003Arsenic E200.8

04/07/14 16:54 / sf0.03mg/LNDIron E200.7

D 04/07/14 16:54 / sf0.03mg/L10.9Molybdenum E200.7

D 04/09/14 19:57 / clm0.003mg/L0.081Selenium E200.8

D 04/09/14 19:57 / clm0.001mg/L48.0Uranium E200.8

DATA QUALITY

04/08/14 16:01 / kbh%-4.42A/C Balance (± 5) A1030 E

04/08/14 16:01 / kbhmeq/L139Anions A1030 E

04/08/14 16:01 / kbhmeq/L128Cations A1030 E

04/08/14 16:01 / kbhmg/L8800Solids, Total Dissolved Calculated A1030 E

04/08/14 16:01 / kbh1.05TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040141-002

Client Sample ID: 7102

Collection Date: 03/31/14 12:30

Matrix: Groundwater

Report Date: 04/14/14

DateReceived: 04/03/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/03/14 23:11 / jba5mg/LNDCarbonate as CO3 A2320 B

04/03/14 23:11 / jba5mg/L424Bicarbonate as HCO3 A2320 B

04/07/14 16:58 / sf1mg/L204Calcium E200.7

04/04/14 23:39 / wc1mg/L227Chloride E300.0

04/07/14 16:58 / sf1mg/L54Magnesium E200.7

04/07/14 16:58 / sf1mg/L5Potassium E200.7

04/07/14 16:58 / sf1mg/L166Sodium E200.7

D 04/04/14 23:39 / wc2mg/L509Sulfate E300.0

PHYSICAL PROPERTIES

04/04/14 11:19 / tmm1umhos/cm2260Conductivity @ 25 C A2510 B

H 04/04/14 11:19 / tmm0.01s.u.7.71pH A4500-H B

04/04/14 15:43 / tmm19mg/L1520Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/09/14 20:00 / clm0.001mg/L0.034Arsenic E200.8

04/07/14 16:58 / sf0.03mg/LNDIron E200.7

04/07/14 16:58 / sf0.01mg/LNDMolybdenum E200.7

04/09/14 20:00 / clm0.001mg/L0.014Selenium E200.8

04/09/14 20:00 / clm0.0003mg/L0.841Uranium E200.8

DATA QUALITY

04/11/14 15:28 / kbh%-5.32A/C Balance (± 5) A1030 E

04/11/14 15:28 / kbhmeq/L24.5Anions A1030 E

04/11/14 15:28 / kbhmeq/L22.0Cations A1030 E

04/11/14 15:28 / kbhmg/L1400Solids, Total Dissolved Calculated A1030 E

04/11/14 15:28 / kbh1.07TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040141-003

Client Sample ID: 7103

Collection Date: 03/31/14 13:20

Matrix: Groundwater

Report Date: 04/14/14

DateReceived: 04/03/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/04/14 08:47 / jba5mg/L6360Carbonate as CO3 A2320 B

04/04/14 08:47 / jba5mg/L8470Bicarbonate as HCO3 A2320 B

04/08/14 17:15 / sf1mg/L3Calcium E200.7

D 04/04/14 23:57 / wc50mg/L1590Chloride E300.0

04/08/14 17:15 / sf1mg/L20Magnesium E200.7

D 04/07/14 17:16 / sf2mg/L14Potassium E200.7

D 04/08/14 17:15 / sf6mg/L14700Sodium E200.7

D 04/04/14 23:57 / wc200mg/L11200Sulfate E300.0

PHYSICAL PROPERTIES

04/04/14 11:22 / tmm1umhos/cm39500Conductivity @ 25 C A2510 B

H 04/04/14 11:22 / tmm0.01s.u.9.49pH A4500-H B

04/04/14 15:43 / tmm500mg/L37200Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

D 04/07/14 17:16 / sf0.4mg/L2.3Arsenic E200.7

04/08/14 17:15 / sf0.03mg/L0.13Iron E200.7

D 04/07/14 17:16 / sf0.1mg/L46.5Molybdenum E200.7

D 04/09/14 20:03 / clm0.007mg/L0.036Selenium E200.8

D 04/08/14 17:15 / sf4mg/L84Uranium E200.7

DATA QUALITY

04/11/14 15:31 / kbh%0.21A/C Balance (± 5) A1030 E

04/11/14 15:31 / kbhmeq/L638Anions A1030 E

04/11/14 15:31 / kbhmeq/L641Cations A1030 E

04/11/14 15:31 / kbhmg/L39000Solids, Total Dissolved Calculated A1030 E

04/11/14 15:31 / kbh0.97TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040141

QA/QC Summary Report

04/14/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2320 B Batch: R185114

Lab ID: MBLK 04/03/14 16:13Method Blank Run: MANTECH_140403A3

Alkalinity, Total as CaCO3 0.60.6 mg/L

Carbonate as CO3 1ND mg/L

Bicarbonate as HCO3 1ND mg/L

Lab ID: LCS_131219 04/03/14 16:26Laboratory Control Sample Run: MANTECH_140403A

Alkalinity, Total as CaCO3 104 90 1105.0261 mg/L

Lab ID: C14040105-001ADUP 04/03/14 16:45Sample Duplicate Run: MANTECH_140403A3

Alkalinity, Total as CaCO3 105.0 1.8653 mg/L

Carbonate as CO3 105.0ND mg/L

Bicarbonate as HCO3 105.0 1.8796 mg/L

Lab ID: C14040120-001AMS 04/03/14 17:02Sample Matrix Spike Run: MANTECH_140403A

Alkalinity, Total as CaCO3 101 80 1205.0504 mg/L

Method: A2320 B Batch: 140404_1_ALK-W

Lab ID: MBLK1_140404_ 04/04/14 08:34Method Blank Run: TTR-ALK_140404A3

Alkalinity, Total as CaCO3 11 mg/L

Carbonate as CO3 1ND mg/L

Bicarbonate as HCO3 12 mg/L

Lab ID: LCS_131219 04/04/14 08:42Laboratory Control Sample Run: TTR-ALK_140404A

Alkalinity, Total as CaCO3 100 90 1105.01250 mg/L

Lab ID: C14040141-003ADUP 04/04/14 08:51Sample Duplicate Run: TTR-ALK_140404A3

Alkalinity, Total as CaCO3 100.0014255217525 mg/L

Carbonate as CO3 105.0 0.96300 mg/L

Bicarbonate as HCO3 105.0 1.18560 mg/L

Lab ID: C14040141-003AMS 04/04/14 08:57Sample Matrix Spike Run: TTR-ALK_140404A

Alkalinity, Total as CaCO3 98 80 1205.020000 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040141

QA/QC Summary Report

04/14/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2510 B Analytical Run: PHSC_101-C_140404A

Lab ID: CCV - SC 1413 04/04/14 12:04Continuing Calibration Verification Standard

Conductivity @ 25 C 100 90 1105.01410 umhos/cm

Method: A2510 B Batch: R185119

Lab ID: MBLK 04/04/14 08:54Method Blank Run: PHSC_101-C_140404A

Conductivity @ 25 C 0.84 umhos/cm

Lab ID: SC 100 04/04/14 09:27Initial Calibration Verification Standard Run: PHSC_101-C_140404A

Conductivity @ 25 C 106 90 1105.0106 umhos/cm

Lab ID: SC 2ND 1413 04/04/14 09:39Laboratory Control Sample Run: PHSC_101-C_140404A

Conductivity @ 25 C 106 90 1105.01500 umhos/cm

Lab ID: C14040148-001ADUP 04/04/14 11:40Sample Duplicate Run: PHSC_101-C_140404A

Conductivity @ 25 C 105.0 0.12420 umhos/cm

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040141

QA/QC Summary Report

04/14/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2540 C Batch: TDS140404A

Lab ID: MB-1_140404A 04/04/14 15:30Method Blank Run: BAL-19_140404B

Solids, Total Dissolved TDS @ 180 C 7ND mg/L

Lab ID: LCS-2_140404A 04/04/14 15:30Laboratory Control Sample Run: BAL-19_140404B

Solids, Total Dissolved TDS @ 180 C 100 90 110202000 mg/L

Lab ID: C14040141-001A DUP 04/04/14 15:41Sample Duplicate Run: BAL-19_140404B

Solids, Total Dissolved TDS @ 180 C 5100 1.29120 mg/L

Lab ID: C14040141-002A MS 04/04/14 15:43Sample Matrix Spike Run: BAL-19_140404B

Solids, Total Dissolved TDS @ 180 C 99 90 110203500 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040141

QA/QC Summary Report

04/14/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A4500-H B Analytical Run: PHSC_101-C_140404A

Lab ID: pH 6.86 04/04/14 09:24Initial Calibration Verification Standard

pH 100 98 1020.0106.87 s.u.

Lab ID: CCV - pH 7 04/04/14 12:01Continuing Calibration Verification Standard

pH 100 98 1020.0106.99 s.u.

Method: A4500-H B Batch: R185119

Lab ID: C14040148-001ADUP 04/04/14 11:40Sample Duplicate Run: PHSC_101-C_140404A

pH 30.010 0.07.44 s.u.

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.

Page 8 of 15



Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040141

QA/QC Summary Report

04/14/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP2-C_140408A

Lab ID: ICV 04/08/14 13:13Initial Calibration Verification Standard2

Iron 102 95 1050.0305.08 mg/L

Uranium 103 95 1051.05.17 mg/L

Lab ID: ICSA 04/08/14 13:41Interference Check Sample A2

Iron 94 80 1200.030187 mg/L

Uranium 1.00.0581 mg/L

Lab ID: ICSAB 04/08/14 13:45Interference Check Sample AB2

Iron 95 80 1200.030190 mg/L

Uranium 1.00.0556 mg/L

Method: E200.7 Batch: R185280

Lab ID: MB-140408A 04/08/14 14:10Method Blank Run: ICP2-C_140408A2

Iron 0.0010.003 mg/L

Uranium 0.3ND mg/L

Lab ID: LFB-140408A 04/08/14 14:14Laboratory Fortified Blank Run: ICP2-C_140408A2

Iron 96 85 1150.0300.964 mg/L

Uranium 94 85 1151.04.69 mg/L

Lab ID: C14040097-001BMS2 04/08/14 17:03Sample Matrix Spike Run: ICP2-C_140408A2

Iron 97 70 1300.0302.00 mg/L

Uranium 93 70 1300.539.51 mg/L

Lab ID: C14040097-001BMSD 04/08/14 17:07Sample Matrix Spike Duplicate Run: ICP2-C_140408A2

Iron 96 70 130 200.030 1.51.97 mg/L

Uranium 93 70 130 200.53 0.89.44 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040141

QA/QC Summary Report

04/14/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP4-C_140407A

Lab ID: ICSA 04/07/14 13:20Interference Check Sample A7

Arsenic 0.10-0.0114 mg/L

Calcium 95 80 1200.50473 mg/L

Iron 91 80 1200.030183 mg/L

Magnesium 100 80 1200.50500 mg/L

Molybdenum 0.100.000500 mg/L

Potassium 0.50-0.0163 mg/L

Sodium 0.50-0.413 mg/L

Lab ID: ICSAB 04/07/14 13:24Interference Check Sample AB7

Arsenic 0.100.00486 mg/L

Calcium 94 80 1200.50471 mg/L

Iron 91 80 1200.030181 mg/L

Magnesium 100 80 1200.50498 mg/L

Molybdenum 0.100.000780 mg/L

Potassium 0.50-0.0127 mg/L

Sodium 0.50-0.249 mg/L

Lab ID: ICV 04/07/14 13:07Initial Calibration Verification Standard7

Arsenic 100 95 1050.100.998 mg/L

Calcium 101 95 1050.5050.3 mg/L

Iron 100 95 1050.0305.01 mg/L

Magnesium 100 95 1050.5050.1 mg/L

Molybdenum 99 95 1050.100.989 mg/L

Potassium 99 95 1050.5049.6 mg/L

Sodium 100 95 1050.5050.1 mg/L

Method: E200.7 Batch: R185225

Lab ID: MB-140407A 04/07/14 13:42Method Blank Run: ICP4-C_140407A7

Arsenic 0.008ND mg/L

Calcium 0.02ND mg/L

Iron 0.002ND mg/L

Magnesium 0.010.05 mg/L

Molybdenum 0.003ND mg/L

Potassium 0.04ND mg/L

Sodium 0.2ND mg/L

Lab ID: LFB-140407A 04/07/14 13:46Laboratory Fortified Blank Run: ICP4-C_140407A7

Arsenic 99 85 1150.100.989 mg/L

Calcium 98 85 1150.5049.1 mg/L

Iron 98 85 1150.0300.982 mg/L

Magnesium 98 85 1150.5049.0 mg/L

Molybdenum 98 85 1150.100.982 mg/L

Potassium 100 85 1150.5049.9 mg/L

Sodium 99 85 1150.5049.6 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040141

QA/QC Summary Report

04/14/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Batch: R185225

Lab ID: C14040136-010BMS2 04/07/14 16:48Sample Matrix Spike Run: ICP4-C_140407A7

Arsenic 98 70 1300.0162.02 mg/L

Calcium 92 70 1301.0125 mg/L

Iron 94 70 1300.0301.92 mg/L

Magnesium 93 70 1301.0102 mg/L

Molybdenum 95 70 1300.00591.94 mg/L

Potassium 94 70 1301.098.4 mg/L

Sodium 87 70 1301.0263 mg/L

Lab ID: C14040136-010BMSD 04/07/14 16:51Sample Matrix Spike Duplicate Run: ICP4-C_140407A7

Arsenic 95 70 130 200.016 3.11.96 mg/L

Calcium 90 70 130 201.0 1.6123 mg/L

Iron 92 70 130 200.030 1.81.89 mg/L

Magnesium 92 70 130 201.0 1.3101 mg/L

Molybdenum 94 70 130 200.0059 1.71.91 mg/L

Potassium 92 70 130 201.0 1.996.6 mg/L

Sodium 83 70 130 201.0 1.4259 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040141

QA/QC Summary Report

04/14/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.8 Analytical Run: ICPMS2-C_140409A

Lab ID: ICV 04/09/14 12:51Initial Calibration Verification Standard3

Arsenic 100 90 1100.00100.0501 mg/L

Selenium 100 90 1100.00100.0498 mg/L

Uranium 102 90 1100.000300.0511 mg/L

Method: E200.8 Batch: R185294

Lab ID: LRB 04/09/14 13:27Method Blank Run: ICPMS2-C_140409A3

Arsenic 0.00010ND mg/L

Selenium 0.0002ND mg/L

Uranium 1E-05ND mg/L

Lab ID: LFB 04/09/14 15:18Laboratory Fortified Blank Run: ICPMS2-C_140409A3

Arsenic 107 85 1150.00100.0534 mg/L

Selenium 107 85 1150.00100.0534 mg/L

Uranium 104 85 1150.000300.0520 mg/L

Lab ID: C14040141-003BMS4 04/09/14 20:07Sample Matrix Spike Run: ICPMS2-C_140409A3

Arsenic 101 70 1300.00294.22 mg/L

Selenium 110 70 1300.00651.41 mg/L

Uranium 70 1300.002590.8 mg/L A

Lab ID: C14040141-003BMSD 04/09/14 20:10Sample Matrix Spike Duplicate Run: ICPMS2-C_140409A3

Arsenic 98 70 130 200.0029 1.04.17 mg/L

Selenium 109 70 130 200.0065 1.11.40 mg/L

Uranium 70 130 200.0025 0.790.2 mg/L A

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040141

QA/QC Summary Report

04/14/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E300.0 Analytical Run: IC2-C_140404A

Lab ID: CCV-040414-04 04/04/14 21:37Continuing Calibration Verification Standard2

Chloride 97 90 1101.09.74 mg/L

Sulfate 99 90 1101.039.7 mg/L

Method: E300.0 Batch: R185171

Lab ID: ICB 04/04/14 09:08Method Blank Run: IC2-C_140404A2

Chloride 0.04ND mg/L

Sulfate 0.04ND mg/L

Lab ID: LFB-040414 04/04/14 09:25Laboratory Fortified Blank Run: IC2-C_140404A2

Chloride 100 90 1101.09.96 mg/L

Sulfate 101 90 1101.040.4 mg/L

Lab ID: C14040137-007BMS 04/04/14 22:47Sample Matrix Spike Run: IC2-C_140404A2

Chloride 104 90 1101.010.4 mg/L

Sulfate 104 90 1101.041.7 mg/L

Lab ID: C14040137-007BMSD 04/04/14 23:04Sample Matrix Spike Duplicate Run: IC2-C_140404A2

Chloride 103 90 110 201.0 0.610.4 mg/L

Sulfate 104 90 110 201.0 0.341.8 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Shipping container/cooler in good condition?

Custody seals intact on all shipping container(s)/cooler(s)?

Custody seals intact on all sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

� �

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Not Present

Not Present

Not Present

�

�

�

No VOA vials submitted

Not Applicable �

�

1.4°C  On Ice

4/3/2014Dorian Quis

NDA

dw

Date Received:

Received by:

Login completed by:

Carrier 
name:

BL2000\khelm

4/4/2014

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:

Metals bottle for 7103 was received at pH 8; 1 mL HNO3 added to preserve to pH <2.

Temp Blank received in all shipping container(s)/cooler(s)? Yes No� � Not Applicable �

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as 
pH, Dissolved Oxygen and Residual Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, 
data units are typically noted as –dry. For agricultural and mining soil parameters/characteristics, all samples are dried 
and ground prior to sample analysis.

Standard Reporting Procedures:

Workorder Receipt Checklist

Rio Algom Mining Corporation LLC C14040141
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Well Maintenance Inspection Form

Client :Montgomery & Associates Site: Rio AI om Min in Date:n -1 -

Job  # : 1350.15 Technician: JK Paq e of
Entry Indicates Def iciency

Inspection
Point ; 9 q

e

3 :

.g

E

E
. E \

€ g

3 + €

E E :
6  - ' E
- 3 6 6p + t s

b

_ E i €

: P

E
3
.E

g

.9

g

6 E Notes
(Note any reparG made white

x
EF€ d

EF-8 x NsE C N"\,J tlx{-

H-63 x

/.

ML-1 x
t\rw-13 x

x.
OW.UT-S d conc&€tr)

RL-,I * PSEA9 ^Jet'J i-oa(-

RL-3 x
RL-4 >{

RL-5 x,
RL.6 L
MW-100 X
t\,1w-101 *

t\4w-102 x
MW-1O2DB d.

MW-'t 03 /.

Notes:

ReDai-  codes:  r t - retao/  bots added or .eolaced as-ann- lar  searreDair ,

Confl uence Environmental. lnc 3308 ElC2mino Ave, Suite 300 #14a,5ac6mento C-4, 95827, 976-760-7641



Well Maintenance Inspection Form

Client :lvlontgomery & Associates Site: Rio Al om Minin Date:

Job #i 1350.15 Technician: .tK Paqe
Entry tndicates Def iciency

Inspection
Point

I o P
:
a

T E

g

,V
E

3 + €

3 -
& 3 :
6 =.E
p 1 . E P I E

tr €
I

E
a

p

F

I

I

= 6

Notes
(Note Eny repairs made while

tllw-104 d

t\,,tW.105 *

MW-106 {

MW-107S

MW- 107D (

MW-108

t\4w-109 (

MW- 110

/'

MW- 112 ,(

t\4w- 113 I
MW-114

MW-1155

MW-115tV

MW-116 I

MW.1175 t(

x
MW-118 (

LlW-119 x

MW-120 {

Notes:

ReDaircodesr rt=retaD/ bolts added or reDlaced as=annular seal reoair,

Confl uence Environmental, Inc 3306 ElCamho Ave, Suite 300 #148, Sacramento C4, 95827, 976-760-7647



Well Maintenance lnspection Form

CIient :lvlontgomery & Associates Si te :  Rio Aiqom Min in Date:

Job #: 1 3  5 0 . 1 5 Technician: Pao e
Entry Indicates Deficiency

Inspection
Point g t 9

I

0

.E

E

E
P

3 * €

& 3 :
6 . 9 - E
3 t ;
P l a

F -

F + € € P

E

s

e
p

E
a E

P

9

s 3
; :

t 6

Notes
(Note any rePai6 made while

MW-121

MW-122 cP-o<reP *tn,r'I

Notes:

Repa'r codes: rt=retap/ bolts added or reglaced as=annular seal reDait

Confl uence Environmental, Inc 3308 ElCbmrno Ave/ Slite 300 +148, Sacramento CA, 9582t, 976-J60-764L
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Job#: 1350 15 lsampter: J KerA66ilrGD lctient: Monrqomery &Assocrates

wertD: FF -3 t\ Site: Rio Alqom Mininq. Lisbon. UT

Weadler Conditions: az,'a I samplersignG=-- :2

weff diam. v4' t' z' s o({'}tr",, prwt ft/)7 rc6&{ 2tr
lqry9lS-glE_Egj_lre!, Bradder ped r4/atena pcL!rv!4rqEeB!9!]911,,,E4q$e,o__. 

__,_.
disp bajtet ieflon baler oiher: @ ltubing' oo, ^"* o"o'"u,"af ii )
Purge method: 3 5 CaseVolume Micro/Low-Ftow Extraction Other U8

!q!!p depth/ intake: /fl// lMulripfierstr

TD- DTW X Mult ipl ier = l  Volume 180% Recovery (TD - DTWX0.20 + DTW

Volume

Did welldewater? YES Totalvolume removed: ..- {qal/

le method: DisD Bailef New Tubino Ext. Port Otherl
c -4'P?1-'l

le date: SamDle t ime: DTWat sample: -

Nurnber of bottles: 2Lab: Enerov Labs
Analvsis soomlNPpolv.All.inirv,c so4, TDs, Ec, pH 250 ml HNO3 poly 'lie d Jillered - Dissolved Melals

ent blank lD Field blank lD

Duolicate lD: Pfe-purqe DOi

Pre-0ur0e URP:

Volume of NAPLI Volume removed: ml

Conf luence Environmental, Inc.
3308 ElCamino Ave., Suiie 300 #148, Sacramenio, CASs821



Job#: 1350.15 Sampler: JKernsaFMte)s Client Montqomery & Associates

wettt): EF34 Date@ooceor4: OSFFrZ2zr// .Site: RioAlgom Mininq, Lisbon. UT

weather Conditionst / ,t J / ,, t,< / lSurot"r S,gnuau6z ---=;,
| -->/

well diam: t4' t' 2' 3' 4"aO aner lorwl. ,Jl > 7 lTotfd-eDtft 2/f
Purge equipz!S:;l;)__q4der oen waPra oosiriv- A r Dispt€cemelr LK Sysrem

-'"t:>-
disp bailer reilon baler ohe : Tubing: OD: New I Dedi.ald NA
Purge method: 3 s casqvor,-" 7fi-i-orro'i6. Enracton Orle:
Pump deptv intake: lMultipliers: r = o.s

(TD - DTWX Multiplier = 1 Volume l80o/o Recovery (TD - DTW XT20 +DlW

Time ferop
0h

SP Cond
r.srt6_\

Turbidity
Purge

DO rmq?rJ
ORP

DTW Notes

//34 ,<t>?to 3 7D / r o79 n7 f)/, J{

//37 /
'7,2 G 2 2 9 3 5 /7(-? 8/.3r

//./a / / , 2
-7, t -7Lc03 3 zr'.f t7lt ttl. ss_

/t/ 5 /11 7D 62ttl .3 o.-ro l8x) b/.3f

l l . . l r-o // a nba? 3 o.bz:, Rt.JS-

ltaq 7.O 8se'z 3 e9 o . 1 l /t5/

r sz 7.t > t4./h/ 3 l os" D.1z /al 8t.J;

fi55 ! l .L l 1,1) 6Lt1L 3 / z {t.-t I /8t 23t.]s'

Did well dewater? YES /.NO) Total volume removedi / 2 @al IED

SamDle method: Drso Bailer Hvdras'eeve A€\r/{fifib Ext. Port orher:
^ . cFA>Oz'' ' l
:jamDte oate: Sample tme: //5{ DTNatsample: E /.J{

Sampte tD: *18- V78 Lab: Enerqv Labs Number of boftles: 2

Analysjs: 500 ml NP poly - Alkalinity, Cl, SO4, TDS, EC, pH 250 ml H NO3 poly tfield fillered - Djssolved lMeials

EouiDment blank lD @ Field blank ID @

DuDlicate lD: Pre-puroe DO: Post puroe DO:

Prc-ouroe ORP:

NAPL depth: Volume of NAPLi Volume removed: ml

Conf luence Environmental, Inc,
3308 ElCaminoAve., Suite300 #148, Sacramento, CA95821



Job#: t350.15 lsampter: J Kerns {6fiyeG) lctient: Montgomery &Associates

wetltO: EFb loate prncLuo.zt: t-tF*2>ory' lsite: RroAtgom [4injna, Lisbon. UT
Weather Conditions: ca.. I su^pt"r sisn i@,
well diam: j/4" j' z' 3,(n6' cnhet: o:wt fu9 n6ffi /fi
Purge eqg-ip: FS-dim B:doer _3d walfla Dositive Ar Di- phcemenr LK. sfslem __
oispuaite, terton oaiter ort'e. 1@ Tubing: oo: .,"* o""'"r'"0 6)
PUrge method: g O Cu"" Votr-" t,ti",o ror-rto* r",r."oio" Otl o, @-
Pump depth/ intake: /)3 lMuftiptiers: 1.= 0 oa

(TD " DTW X tvtuttiptier = 1 Votume lBo.aRecovetlm - DTWX ozd+ DrW-

l
L
'1 Volume=..: X _=_ (Totalprfgg) __--

Conlluence Environmenlal, Inc.
3308 ElCamino Ave-, Suiie30O #14a, Sacramenio, CA 95821

llme ft)p ph
SP CgoE Turbidiiy

Purge

DO ho?r)
ORP

DTW Notes

q){ / tD z/ 3l)tt l 9. rt r 73

Drd welldewater? YES Gd Total volume removed - (oal/ L)

sa'rple method: oiso eaiterdastee} uew tub'nq Ext Pon other:
/t4n22't'l

SamDla date: Sampie trme 4Z,S DTW at sample:

SamDle lD: 7/3 ? Lab. Enerqv Labs Number of bottles: 2
Ana lvsis: 5oo ml N P poly ' Alkalinlty, Cl, SO4, TDS, EC, pH 250 ml H NO3 poly 'feld fillered - Dissolved Metals

Equipment blank lD @ Field blank lD @

Duolicate lD: Pre-purqe DO: Post purqe DO:

Fe2'l Fre-ouroe UKH: Post ourqe ORPi

NAPL deDth: Volume of NAPL: Volume removed: ml



Job#: 1350.15 Sample* JKerns.-9tvv;ib Clienti l\Iontgomery & Associates

wetttD: EF-G Date{ooouorz): CSPiVzazy' Site: RioAlqom lvrninq, Lisbon. UT

Weather Conditions: (cZ I sampter gsnaffiA- -,=-;),

well diam: 1/4" r" z' r(?). otner
^ ^ :

olwi 7O.f/ rol€]tDeptft /<7
eurge equip-61'J,) Bradder per wareoa posfrve Ar Dsotdcemenr rn. sveem

d.sp ba.ler leflon odrer or.er Tubing: OD. New /6ed.ared \A
Purge method: 3-5 ca"e vorum€ aMLq/Lowibw L^lraction Cxle:
Pump dgptv intake: lMultipliers: r =o.o

{TD - Dltrry X Multiplier = l Volume l80o/o Recovery (TD - DTWX 0.20 + DTW

lVolume=_ X _=_ (Total Purqe) eOy"=

llme Frap pn
SP Cond

(ms/iS_)
Turbldity

Purge
Rut9.l9{

DO rmqru
ORP

DTW Notes

qs/ /o. o z / 32q.@ <v)<) / , { /2../ 72.1r.'
()<l /D. ? a.o J . /3.3 /?rf 7) .3o
'f; / 7.o 33zs , / ' ' lJ. a /bs' ?3 /

/t'ac' 7D 3)LS 3 (/ /3 L\ /0 / '/2.3./

/at:3 //.k a.u 33|a I r3.  / /a/ 72.7 /

Did welldewateP YES ,,-'fii6) To€r volume re.noved: 7 < '(,al/'L\

samole method: Disp Bailer Hvdrasleeve -Nedffi;d Ext. Port Other:
oSAli?ra /<t

Sample daie: Sample time: ,/OO{ DTW atsamole. 7).3/

Sample lD: 7/4t) Lab: Enerqv Labs Number of bottles: 2

Analvsis: 5OO mlNP poly -Alkalinitv, cl. so4, TDs, Ec, pH 250 mlHNO3 poly'lield liltered - Dissolved Meials

Equipment blank lD @ Field blank lD @

#lDuolicate lD: re 7o72@ totr Pre-ouroe DO: Post Duroe DOi

Fe2*: Pre-ouroe ORP: Post Duroe ORP:

NAPL depth: Volume of NAPL: Volume removed: ml

Conlluence Environmental, Inc.
3308 ElCaminoAve., Slite 300 #148, Sacranrento, CA 95821



Job#: 1350.15 Sampler: JKerns-BMvefs Client Montqomery & Associates

Well lD: trF. A Date roooozorzr:.Ji Mnr 9nl4 Site: RioAlgom Mining, Lisbon, UT

Weaiher Conditigns: JLrn q - W,ndV -aAOl sampfer signature: /t --

DTW: .lJ-5o (tat oeptn: 24*.60
Purgeequip: ES-oianl (6Gi\ e* !!are(d posrnve A, Drsptdcem..r En. svsrem

-:;--
d,sp bajler €flon oailer olhe': Tubing: OD: New (O€d.cared\ NA
Purge method: s-s case vorume Cvic'onlw r;i\ -nraoion qiner: 

--------.--

Pump depw intake: , -7 ,-7 | Multipliers: r = o.oa

(TD - DTW X Mult ipl ier = IVolume + 80o/o Recovery (TD " DTW X 0.20 + DTW

' i  Vohhe=  -  X  -  i  - JT . t ' l  P " . ^a ,

Time kmp DH
SP ca8{ Turbidity

Purge
BrlQ (s.

DO i.",i
ORP

DTW Notes

12io i l .0 L\11 260 1 . 0 1"0s 111 d t 1 ( , )

iL\5 I t L I .<1 LLL'L' 5 t l TctJ l . r , 8.ro i 1 q . d 11bl

iL\IJ i \ . r b.q0 i1-tit {-t.45 1_Dtl -t.43 l - r1ezJ?,s
i2\1 tt.L t {k 1a+L \ ,10 t0t) L . n l , . 31 1184 13.a5

ILLL It. l 6+L 1,1* t .5 t 20fJ 7 + l-tt.t
'13.(,5

ILLl | l . l $. ztrr L15+ L0d 4 . 0 5 S 5 l'15. i 1i u5

Dd welldewater? YES fNO Total volume removed: 4.O {qal/( i)

Sample method Disp Bailer Hydrasleeve New TJbilq Ext Pod Other: l,],,/ti aahd Tu.O,na'

SamDIe date:3lmartcl+ sample t me: l23O DTWat sample: " i3 tts

samorero:ffi#llo2 Lab: Enerqv Labs Number of bottlef i
Analvsisi 500 miNP poly - Alkalinity, cl, so4, TDs Ec,pH 250 mlHNo3 poly'neld nltered - Dissolved lvletals

Eouioment blank lD @ Field biank lD @

Duplicate lDl Pre-purqe DO: Post purqe DO:

Fe2+: Pre-oufqe ORP: Post purqe ORP:

NAPL deDth: Volume of NAPL: Volume removed: ml

Conf Iuence Environmental, Inc.
3308 EiCaminoAve-, Suiie300 #148, Sacramento, CA 95821



Pu

l  Voiume= X = (Totat PJroer

Confluence Environmental. Inc
$04 E Cdino A@, Suite 300 #144, sacamento, cA s5a21. s16-760-7641

80%=

And Sam Data Sheet
Job#: 1350.'15 sampler J Kerns,6fiGD Client l\,,lontqomery & Associates

wel[/: E/:- 6 Dateooo"rzo,a: OGIAltLz{t9 Site: Rio Alqom Minina. Lisbon. UT

Weather Conditions: a-/. / s. pt*siffiJZ---=---
well diam: va' r' z' s(;]' o' 1 , lorwt ?. 73:! 1 Total Depth:
Purge equip: es-oiam: C6iiF) ce,i
qllpbailer ieJlon bailer olher:

Watera oosrveAn D.splacemenr Ln. Systpr

Tubins: oD: r'r"* z6lllif,F\ r'rn
Purge method: 3-5 case VoJume 6-ffi;;idi\ Extracuon orher:
Pump deptV intake: - luun-ip'iiE?f , =0.0.

(TD - DTWX [4ultiplief = 1 Volume laOZ necovery 1rO - OrW X O:O + rtrVg

Tlme ,Eqp SP Cond
(.s /isi)

Turbidiiy
Purge

DO (mq/D
ORP DTW Notes

/nzL ?. t' tl 2!/by' 7 /a( /t1t5 73.1.2

to2S-' /().9 '7.t 227 tt f /,7 /3. 3 /gy' 7J.(,7

1DL6 /o.g 22-/ 2- 2. ?' t2.) '20 
/ 73 7L\

/.81 /a. t, '2279 3-7 ?.,/ 2t:7 75 70

,c3q lo ,, -7.It '22^1t ?.ll 7 t o 73 ,-7 o

/.37 to.1 7 . G 22-7"1 3 9,f 2. tZ 7J.7o

Did welldewater? YES afr6) TotalvolLme removed: f s- (oal/ Ll

Sample mehod: Dlsp Earler Hvdrasleeve New Tubinq Ext Pon Other C7",rt >',.--l)
eb l+Ptt 2i:7 ,I

SamDle date: Samole t ime: /O'{O DTW at samole: 73.^f a

samoleto: 7/Q3 Labi Enerov Labs Number of bottles: 2

Ana lvsis: 500 ml NP poly - Alkalinitv, Cl. SO4, TDS. EC. pH 250 ml HNO3 polv 'lield liltered - Dissolved tuetals

Equioment blank lD @ Field blank ID @

-d pupticatetp.7/9./ e l( 4f Pre-0ut0e uu: Post ouaqe DO:

F e 2 . Pfe-ourqe ORP: Post Durqe ORP:

NAPL deoth: Volume of NAPL: Volume removed: ml



J o b # : 1 3 5 0 . 1 5 Sampler: J Kerns -€ Mvers) Clienl: Montgomery & Associates

wer tt l/- Q.3
:-/

Date (oooaoq: o2A *2>t'. J Site: Rio Algom Mininq. Lisbon. UT

Weather Conditions: a,*, / Sampler s.ignaffret .4t -.F-

Welldiam: i /4' i '  2'3' 4, 6, orhe. f- Drwt /J3)o 
'ffi1o*rn 

t72
Purge equip: ES -dm: Btadder pei w

--- 4gll Posi-iveAr Dspla'arenL Ls. sysem

oisp oairer teton oaiter ornert (zzf!) 
'Tubing: 

oD. N.w DedcaLed m)
Purge method: 3 5 Case Vo.ume M,cr9/Low-Ftow Exsdclion Ohe.: (fr
Pump depth/ intake: /t7l lUuttiptiers: r =o.oa

(ID - DTWXMultipl ier= l  Volume l80o/" RecotervlTD - DTWX O2O + DTW

lVo lume=_X _=_ (Tgta lPurge)  - ,_ - . *  ieOy"=

Time
Temp

pTl
SP Cond Turbidity

Purge

DO (6s,1)
ORP

DTW Notes

/3. //.? 6.t /t )L/2 44 t z l

Did well dewater? YEs aN6-) Tolalvolume removed. - (qal/ L)

Samole method: Diso Barler CHvdrasteeD NewTuoirq Ext. Pod Orheri

samole dale. n)t4l/2.,.1 samole time: t33,t DTW at samole:

samole lD. 7/o7 Lab: Enerqv Labs Numbef of bottles: 2

Analvsis: 500 mlNP poly -Alkaliniiy, Ci, SO4,IDS, EC, pH 250 mlHNO3 poly'field nlte€d - oissotued Metals

EouiDment blank ID 6 Field blank lD @

Duolicate lD: Pre-Durqe DO: Post ource DO:

Fe2'i Pre-Duroe ORP: Post ouroe ORP:

NAPL depth: Volume of NAPLI Volume removed: ml

Conf Iuence Environmental, Inc,
3308 El Camino Ave., Suite 300 #148, Sacramento, CA 95821



Job# :  1350 .15 sampter: J KernsC6frGr! Client Nlontqomery & Associates

wett tot // G3 uate(DDo.r2o,2r: 172t1\"K2O/L| Site: RioAlqom Mininq. Lisbon. UT

Weather Conditions: ( Jo I 93qrtter signa{ure;a4L-a-

Wel f  d iam:  1 /4 '  j ' 2 ' 3 ' 4 ' 6 '  o * " r ,  O o-rw /33)o
- 

ztz'
lotal Deolfi /72 . On

qulge equip(-oi,) Bradder pe i warerra posrvp an Disoacemenr Lir s*re
dispbailer tetlon bailer otherl lTrbi,r", 

";, 
;;ffi;

Purge method: 3-5 Case Votrme (UErq,-ow-t oD EKrr( Lioi Orher:
Pump depth/ intake: /t7 Multipliers: i.- o.oa

TD - DTWX Multioiief = 1 Volume 80o/o Recovery (TD - DTWX 0.20 + Di

Pu 8Ao/o=

Time
Temp

pTl
SP Cond Tulbidity :P-ffi DO tmo

ORP
DTW Notes

ty4 /o.s /D/ "D b qaJ /,f 1o t )-D /h.rd>

/3,17 /o,6 8.2 /o/b 7 2 . 1 L/.n izt t35l!1)

/ J:;i> b . t /nt z f 3 . 9 4 . 7 /)z /351/.)

/.15-j / ) t ?. /22 Bt ua

./45a. /4D b t ,/ 03 t' 1?.3 "/.4 b514)

r353 /4,t a . t /D57 7 { 4.3 t22 /Jt.u

r4t2L 6 . 1 h r/t. f L q .3 izz / 55 Loo

Drd welldewater? YES (fiO-) Total volume removed: b 7 {qal(fD

sampte method: Disp Baitef Hvdraste"u" *.ot{ll*..-) Ext. Port other:

S ample date: n2!q'A> b i. f Sample time: l4nf otw at samote: /lf4c)

Sample lD: 7/1>'6 Lab: Enerov Labs Number of bottles: 2
Analysis: 5OO ml NP poly Alkarinity, C SO4, TDS, EC, pH 250 mt HNO3 poty 'lietd titi€red - Dissotved Metals

EquiDment blank lD @. Field blank lD @

Duplicate ID: Pre-purqe DO: Post ourae DO:
Fe2*: Pre-ouroe ORP: Post ourqe ORP:

NAPL dEOth: Volume of NAPLi Volume removed: ml

Conlluence Environmental, Inc.
3308 ElCarnino Ave., Suite 300 #148, Sacfamento, CA 95821



Pu tn And Sampling Data Sheet

Job#: 1350.15 lsampler: J KernvB-fiyeii) lctient t\,,tontqomerv & Assocrates

wettto: L frl-l loate ro*o.o. 056ff; I site: Ro Atqom tvtininq. Lisbon. UT

Weather Conditionsi aJ raJ Sam pter sisnafr {Z-_-e-

Well diam: 1/4" ,, 
"" "' 

6\' orn ,,
,7

DaN: /{12. lA Total Depth: ZJ3
Purge equip: ES - dEm: Bradder Pei

dlsp baler reflon baler otne, ( tt S2

Watem Pos'tive Air Oisplacemeni Exl. System

Tubing: oD: New Dedicared m)

Purge method: 3-5 Case VolLme Micro/Low-rlow .^tractton <Xne . (?O

Pump depthl int'ket 22.> lMultiplers: ,"= o.oo

(TD - DTW X l\4ultiplier = 1 Volume 180% Recoverv I TD - DTW X 0.20 + DTW)

lvolume= X = (TotalPufge)

Conf luence Environmental, Inc
3303 El Camino Ave, suib m0 +143, Sacamenlo. CA 95321 . 916-760-7641

B0%=

Time Wp OH
SP C9!!| Turbidity

Purge

DO rmol
ORP

DTW Notes

/,t 2;. 7.q 7 7t) 6 3.o /z{

Did well dewater? YES -NO) Total volume removedr ...-....-- (oal/ L)

SamDIe method: Diso gailer tfviEJGiB New Tubinq Ext. Poft other:
ozlPtzl- Lt

Samole date: SamDle time: lq2o DTW at samDle: -

samote to: 1 lLl Lab: Enerav Labs NLrmber of bottles: 2
Analvsis: 500 mi NP oolv - A karin itv ci. so4. TDs. Ec. oH 250 mt HNo3 00tv 'fietd tittered - Dissotved M€tats

Equipment blank lD @, Field blank lD @

Duplicaie lD: Pre-ouroe DO: Post ourae DOi
F e 2 . Pre-purqe ORP: POST OUIOE URP:

NAPL depth: Volume of NAPL: Volume removedr ml



nq And SamDli Data Sheet
Job#r 1350.15 sampler: I fern<dfruED Client l\rontqomerv & Associates

welllD: e 1*-/ Date oDo.,2oi2): z>3 &FR2anr/ Site: Rio Algom ft,,linino. Lisbon. uT

WeatherConditions: hJnJ sampter sign@ --'=.
Weff diam: 1/a" r z' s' (D e' otn ,, DTwt /t/12,,/o ,orffi1*o*.23 3
eurge equit@ eaaae,
dispbailer teilon bailer other:

Watera Positive Air Displac€med En. System

Tubinq: oD: r.r"* 6f;"r?) r,n
Purge method: s-s c,"" vo.,.E fi;a;l;E L\r?flo. ou-e,:
PumD deDth/ intake: ffilFl-iers:.-0.'

(TD - DTW X lvlultiplier = 1 Votume 180% Recovery (TD - DrVVt O7b;5nM

'1 Volume = X = (Total Purge) 8O%=

Conf luence Environmental, Inc
330S Ei Cdlno Ave, Suite 300 +1,a, SacMenio, CA ss821, 916-760 7641

Time Wp "Rr#Turbidity
Purge

Htr* DO (h'a O R P
DTW Notes

/43L /o .3 7La 5qt 4ot t . t /J7 /4t o.Lla

/4Jt l D t o 7,G 58u /z .1 | /4-?,qD

kr.l8 /o,E 7.{ s75 / ) - . v , I 3..t t t l /4r".4t)

t77 /t) . s , t J . t t.tL.,Llo
I

L ? 3 3, t

Did welldewater? YES ffr6) Total volume removedi /2. 3 (oal/d-D

Sample method: Disp Bailer Hvd€sleeve .Nerralibii'4 Ext. Port Other
^ cdla/zh/y'
Samote date: SamDle time: /.//<: D-lN at sanple ,/'/(,o.t/O

Sar:rte tD: 7/ Z> Lab: Enerqv Labs Number of bottles: 2
Analvsis: 500 mlNPpolv-A\ah.itv. c. so4. TDs. Ec. oH 250 mrHNo3 Dorv'fierd tltered - Dissolved l,letals

Equipment blank lD @. Field blank lD @

Duolicaie lD: Pre-ourqe DO: Post ouroe DO:
Fe2ti Pre-purqe ORP: POSI OUtoe (JKP:

NAPL depth: Volume of NAPL| Volume rcmoved: ml



Job#: 1350.15 lsampler: JKerns-Bl\ lyers lClientlvlonrqomery&Associares
\ a w - l

WelllD: +!-- Date ooodor2r: . r a Site: Rio Alqom Mininq, Lrsbon, UT

Weather Conditions: a-\,\ - | i .,^,\,- SampferSignature: ./-z>-

Wefl diam: r/4" t' z' z'@ a' clln"rt DTw: l,-,q q\ to6 oeoth: r.*,' -
Purge equip: ES - diamr---Bladde. P4 ]aaeqq Positive Air Disghlerent J,d.SFT€m ,-.'
oiso oaiter teton 66f otrr, --/ .tubinq oo!' u"ru/a"a, a"a ,o -/
Purge method: 3-s Cager6l-m Mtb/ o4+.ow EnraJien/ Ohe.:
Pump depth/ intake: - lMultipliers:

(TD - DTW X Multiplief = '1 Volume 180% Recoverv (TD - DTW X 0.20 + DTVV)

Time &qP SP Cgld Turbidity
Purge

DO rm.'/ r
ORP

DTW Notes

\? -lr] lo 8 , \ \ . l L 19/.cr * l@- t r r  .<

Did well dewatef? YES no' Total volume removed: -- {oal/ L)

samole merhod: oi"p euiter-(gva,".F"i\ New TJbirq EvL Port other

surot" 0"t", 
ti.$I|l

Sample time: l3:ir) DTWat sample: lcq.q 1

Sample lD: 7l t ! t - l Lab: Enerqv Labs Number of bottles6)
Analvsis: 500 ml N P polv - AlkaLinil!, cl, so4, TDs, Ec. pH 250 ml HNo3 poly 'Jie d filtered - Dissolved Melals

Equioment blank lD @. Field blank lD @

Duolicate ID: Pre-ourqe DO: Post purqe DO:

Fe2*. Hrc-OUTOE UKH: Post purqe ORP:

NAPL depth: Volume of NAPL: Volume removed: ml

Conlluence Environmental. lnc.
3308 ElCaminoAve., Suite300 #148, Sacnmento, cA 95821



Job#: 1350.15 JKerns -BMve6 Client Uontqomery & Assocjates

Well lDr Urv - I Site: Rio Algom t\4ining, Lisbon. UT

Weaiher Conditions: ;..,.,1', - Alr(
Wefl diam: 1/4' t' z" s,(tl a" aner DTW: r.., i  1 lToiat Depth: irc -

Bladder Peri Wateqa positive Air Disptacement Ext. Svstem

e method: 3,5 Casevotume

Multipliers: .= o.o, --0. o ;-o

TD - DTW X Multiplier = l VotLrrrre 80% Recovery (TD - DTWX 020 + O

rc5 .9  )

Did welldewater? YES Totalvolume removed:

Sampie nlethod: Disp Bailef Hydfasleeve NewTubinq Ext. port Other: 0,_t.,_.f,.( TuLi

SamDle date: Sample time: | 9C5

Number of bottl
sis: 500 mlNP poty -Atkalhiiy, cl, SOa, TDS, EC, pH 250 mtHNO3 poty.fietd fittered - Oissotued Metats

Field blank lD

Post ouroe ORP:

Volume of NAPL:

Conf Iuence Environmental, Inc.
3308 ElCamino Ave., Suite300 #148, Sacramento, CA 95821



Job#: '1350.15
J K e r n s - B M qlient ftrontqomery & Associates

W e l l  l D i  M ,  - l
9!!9L RioAlgom Mininq, Lisbon. UT

Weather Coddit ions: r r '^,[ , ,  - ,z_
Welldiam: j /a' r.  2 3.f4.)6' oiher:

fuqg_gqu_1pi_!g_rd-"', Btadaet,pd' waretra Dosrle

Purge method: 3-s

liers: r"=o.s z-0.i6

DTWX Mult i 80% Recoverv (TD - DTWX 02olT

Did well dewatef YES Total volume removed loal I

Samole method: DisD Bailer New Tubinq Ext. Port Other:

Samole t imei DTW at sa

Lab: Enerov Labs Number of bottles: 2
is: 5oo ml NP poty Atkaiiniiy, ct, so4, TDs, Ec, pH 250 ml HNo3 poty *fietd tittercd , Djssotved Meials

blank lD Field blank lD

Duolicate lDi

t-osi 0urqe UKP:

Volume of NAPL: Volume removed: ml

SAok=

Conf luence Environmental. lnc.
3308 ElCaminoAve., Suite 300 #148, Sacramento, CA 95821



Job#: 1350. f5 Sampler JKefns-BMvers Client l\rontgomerv & Associates
We l l  lD r  ML- t Site: RioAlgom l\,4jning, Lisbon, UT
Weather Conditions:

EFggA ellw4erc positive An Disptaceheni En.

Purge method: lviclo/Low-Flow Extraction Orheri

lers: r,=0.04 2 =0.i6 3.=0.37 4.=0.0s s =r.02 6.=r.47 Fadus

80%o Recovery (TD - DTWX-20 + D

Did welldewater? YES Totai volume removed: I .' < (oal

Sample methodi Disp Bailer Hydrasleeve New Tubjnq Ex| port Other: n.)...-.+..J. -T, .i-

Lab: Enefav Labs Number of
is 5oo mr N P pory - Arka inrry, c , so4, TDs, Ec, pH 250 mt HNo3 poty "fietd fileed , Dissotved l,telats

blank lD Field blank lD

Duolicate lD:

l.osl ouroe URP:

Volume of NAPL: Volume removed:

Total Puroe 80%=

Conf luence Envif onmental, Inc.
3308 ElCamino Ave-, Suite300 #148, Sacramento, CA 95821



Job*: 1350.15
qlient: Montqomery & Associates

Site: RjoA Mining, Lisbon. UT
Weather Conditions:

Welldiam: 1/4" 1' 2, 3, lg ]to,",
i":::=*X 

wsrer? -po:rnaar u.sp.aemer, _bd. syslem

Purge method: 3 5 case votumJ

Did welldewater? YES Totalvolume removed: - Ioat I L
Sample method: Disp Bailer

le t ime: /22 { DTWatsample: .-

SamDle lD: Lab: Enerqv Labs Numbef of bottles: 2
: 500 mt Np pory - Altat njty, Ct, SO4, TDS, EC, pH 250 ml HNO poly .fietd tittered - Dissolved Melars

Field blank lD

Post purqe ORP:

Volume removed: ml
Conf luence Environmental, lnc,
330a E Camino Ave., Suite 300 #148, Sacramenio, CA 95821



Job#: 1350.15 Client Arontqomery & Associates
we[ tDt /./tal) RioAlgom l\4rning, Lisbon, UT
Weather Conditions: ,"..," / Sampler Siqn

Welldiam: 1/4. j ,  2 '  3. orw:9-J ,t? .ror"r
Bladder Pen Watetra positileArr

bails teflon baiter other:
methocli 3-5 Case voJume

deptl/ intake: rs: r'=0.04 2.=0.16 3.=0.37 4'

80% Recovery (TD - DTW X 07IT

f  V o l u m e  :  " = i X  ( T o t a l  p u r q e 80%=

Time
Temp

OH
SP Coj-d Turbidity

Purge
B4e.&!r.

DO lmorl
ORP

DTW Notes

/ )^4t /fr, b ftt" 4uo / , 2 / J / q3,qb
/2,/ b /2.7 7 t Qoz .2. L 2 tv/ BC, q,J../b

/25/ //. Z / , \ laz 3.4 a/(" Bq 93.,/8
| 259 / / . t 7D/ 7 7,(o / 3 3 7J.qx
tzcl r2.o ?pL q -5'. t, Aa'7 /30 %.,/b
,Vi) / 2 3 '74 7d" q '7

at"3 /2^7 qJ4b

tJo3 / ).,,/ a < v/t) fi 6.2 /21/ ?d qb

t* t tp /2.d '7,3 Qo3 7 q.4 o,bo t22 ?J (b
/tug / 2 4 7 1 9r>L 7

I
0  t "L t tzl ?,t,/t

Dd welldewater? veS afr6) fa l volume rcmgved: /2,1? <fuD
Sample method: Disp Baitef Hydrasteeve +t€,r 66;D ExL pod Othefj

Sample daleT)2A>zz. Sample time: /,Jft) orw atsanpte: 13 y'8
Sample lD /tob Labi Enefgy Labs Number of bottles: 2
Analysis: 5oo mtNp poty Alkatjnity, Ct, so4, TOS, Ec pH 25! mtHNO3 poty.fietd filered_ D]ssotved Melats

Equiprnent blank lD @ Field blank lD @
DupJicate lD: Pre-purqe DO Post purqe DO:
Fe2*: Pfe-purqe ORP: Post puroe ORP:

NAPL depth: Volume of NAPL: Volume removed: ml

Conf luence Environmental, Inc.
3304 ElCamino Ave., Suite 300 #148, Sacramenio. CA 95821



'1 Volume=_ X

And Sam Data Sheet

80%=(TotalPurge)

Confluence Environmental, Inc
3303 El Camino Av€, Suite 300 $JAa, sac€mento, cA 95321 , 916-760 7641

Job#: f350.f5 Clienl Montgomery & Associates

wett tDt y',4J- 5- Date rooo.tzor4: f4A P t2 2; t.l 9!!eiRio Alsom Mininq, Lisbon. UT
Weather Conditions: r Signature:

Weff dia4!: j/a r z' s' a'(a,)oter: Dfn'L /5-.S-/ totatDepth: /I7
Purge equip: ES-diam: Btadder peri Watera posiiive An Disptacemenr Exl. Svstem

bailer terlon btsiler olher: CZi Tubing: oo: \ew Ded.carad
e method: 3-5 Case VotLme l4icro/Low-Ftow

Pt!!)p deplhl inlake: /83/ ers :1" :0 .04  2"=0.16  3 .=0 .37  4-0 .5s  5=r .02  6=1.47  sadru* ro .163

- DTWX Muitiplier = '1 Volume 80% Recovery (TD - DTWX 0.20 +

Time
Temo

OH
SP Cond Turbidity

Purge

DO (mdn ORP
DTW Notes

'(,-- 
/ 1 ,1 r1.t1 a) c'.c|1 r u i

Did welldewater? YES (fiO) Total volume removed: - ioal/ Ll

Sample method: Disp Bailer ,,Hiar;Gde New Tubirg Ext. pon Other
e,/t4 t>t12",J

Samole date: samote !me: rtY) DTW at sample:

SamplelD:'7/2f Lab: Enerqv Labs Number of bottles: 2
DS EC. oH 250 rl PNO3 po,y letd trlered - DBsotved lrelars

Equipment blank lD @ Field blanl!  lD @
Dupl ic€te lDi Pre-purqe DO: Post purqe DOi
Fe2': Pre-purqe ORPI HOSI  OUTAE URP:

NAPL deoth: Volume of NAPL: Volume rcmovedr ml



l  Volume= X = l^ ' r tp, ,r^61

And Samplin Data Sheet

80%=

1350 .15 qlient Montqomery &
Welt tDt MLJ-S Site: Rio Alqom [rininq, Lisbon. UT
Weather Conditions: < olcl

Welf diam: 1/4. . t '  2'  s'  4' DfW: ,t5-3 5-/ totatDepth: /
Purge equip: Bladder Pei Walera positive Air OispJacement Exr_ Sysiem
disp bailer teilon baiter othe.: Tubing: oD. rc* 6-eoG u
Purge method: 3-s case votume

ers:  -oo4 /  o  o r .  o . -  , .  o

- DTWX Multiplier = 1 Volume 80% Recovery iTD - DTW )t 020 +

SP Cond T!rbidity
DO rmo r

ORP
DTW Notes

9oz 9 t e ( " , 9 / r'7... a ")ou / .2 /b9 /55t z

fu'5 L Z u,al /ti(^l -7 / , q 0.9t ,/55La

* tb 9.tj 6 , 9 / t:,stt -7
o. : ;b / h i 6rzl

9r b.1 / ?s3 7 (? 51r /s.Zt-

9B /o. \ G , ? lbl" t (? o,sa /tt> /s-tz7
f t7 b . c l /b5 s' G 5.4 o 5 9 lS(Q /$.2 7

Did well dewatef YES /-N-) Totalvolumeremoved: S,la (qal,(fD

Sample method: Disp Bailer Hydrasleeve A€w l(trh-CF\ Ext. pod Otherl
^ . (4A1D2.,/4

Sample time: q?-b Dl!1alsample'. ,lfi:ZV
samDle lD: 7,/ZG Lab: Enerqv Labs Number of bottles: 2
Analvsis: 5oo mrNp porv- Arkarinilv, cr, so4, Tps, Ec, pH 250 mr HNo3 porv'fieid firrered, Drssorved rverars

Er.lU|JJUrtsrL Urirn( tu

Duplicate lDi Pre-purqe DOi Post purqe DO:
Fe2+'. Pre-purqe ORP: Post purqe ORP:

NAPL deoth: Volume of NAPL: Volume removed: ml

Confluence Environmental, Inc
$04 El cmino Av6, suile 300 t14a, sacraoento, ca 95a21, 916-760 7641



Job#: 1350.15 Samp le r :  JKerns -BM 9lient i\4ontqomery & Associates

Site: RioAlqom Mining, Lisbon, UT
Weather Conditions: Signature: Z.Z--
w e l l  d i a m :  1 / 4 ' r . 2 , 3 . G , 6  o 1 h e r : Total Depth: I q?--

Positi

nq: 2
) l

method: 3-s Case VotLne \,licrc,LowFtow rxl.ac.ion Olhe.:
Multipliers: r"=06 ,"=0.i6 3"=o,37 a,=0.65

Recovery 1TD - DTWX dZDT

Did well dewater? YES Total volurne removed. -' {oal/
Sample method: Disp Bai lef New Tubinq Ext Pori Other:

Samole date: DTW at samolei

Numbef of
sisi 500 mtNP poly -Atkalinity, Ct, SO4, TpS, EC, pH 250 mtHNO3 poty,netd fiftered, Djssotved Metats

t  blank lD Field blank lD

POSI OUTOE URP:

Volume of NAPL: Volume removed: ml

Total

Confluence Environmental, Inc,
3308 ElCaminoAve., Suiie300 #148, Sacramenio, CA 95821



Job#: 1350.15 lsampter: J Kerns - B Ntyers lctient [rontqomery &Associates

well lD:0UJ'i . iT - 1 lDate opo,! 'r . :  3\Ma-. ?Ot4 lsite: RjoAtsom t\/ injnq, Lisbon. UT

Weather Conditions: ,!Cu!.r.i - Lirn4q -aooi lsampter Signature: Z-
wetrdiam 1'A 1'z'3 AG) clhet: lrir',t/: iL2.B5 

'#at 
oept lij.Oa

Purge equip: es - 0i"., /-ler#;;l p",i \a. \-_:-_-_-/ -. /ala ra oositi/eAr DBplacemenr E:-sysrem _
disp bailar Leflon bat-r o.her: .Tubing: OD: \ew a Deoicaleo )NA
Purge metltod, s s c""" vor,."1frli-oa o*iii r^r..oo" o ;-
Purnp depth/ intake: IZA lMufth-t iers:,,  o.si,-0.6 r o.w

(TD - DTW X lvlultiplier = '1 Votume 180"/" REcoverl tTD - DfW X ofi + Dm

X Total Puroe 80%=

Tlme
Temp

oFr
SP Cond Turbidib/

DO (mo,T)
ORP

DTW Notes

tas \ 7 . 1 It .41 *1t!1G 5 . 0 G w0 t , 0 O"JL l1-'l .5 lE lto

1308 V.L i r .z l31&9 5
'1.o@

50O L . , o"  1t 1(?,.5 1L5.lto

t3rl tL.L rt.Lb 31b' lV L .81 50o +,a d.3l t {5 ,5 t1,3.\\.

t3t+ l 2 -  \ /o . l  I n13l L.<1 5oo 6 - 5
-5o 14

-1:E Ir+.'7l13tb

{3 t-? \ L . L lo.ul xlbBuL.ba *a . 30 u+.'LtL3.lu

Did well dewater? YES / NO Totalvolune removed: -? .O Gat(l))

Sample method: Disp Bailer Hydrasleqye NewTubing Ext. port Other: O,.L.,...V.,{ 1L!l

SamDle date:1iMnY 4 4 sampte time: \31-6 DTW at sample: iZ3. ilo--
Sampte to: --1tO3

Lab: Enercv Labs ruumner ot oottt43>/
Analysis: 5oo mtNP poty -Atkatiniry, ct, so4, rDs, Ec, pH 250 mlHNo3 poty'ieid flereo - o"*[ffi

Equipment blank lD @, Field blank lD @
Duplicate lD: Pre-ourqe DO: Post Du|qe DO:

HTC-DUTOE UKP: Post purqe ORPi

NAPL depih: Volume of NAPL: Volume removed: ml

Confluence Environmental. Inc.
3308 ElCamino Ave., Suite 300 #148, Sacramento, CA 9Sg2i



Job# :  1350 .15 Ie r :  JKerns-B Client Montqomery & Associates
pqle 1ooo.uo,:1: 3l MpL 20t +

Weather Conditions: \ {fn.j .COoI-

orw il5.'lb lrotar
Pe.i Watera PostrveAir

bailer teflon bailer olher
Purge method: 3-s Case Votume

Multipl ier = l  Volume _ 80% Recoverv (TD - DTW X 020 +

1 \/^l"ma = -
]--:wt:utat -- ^ -- tlotal Pu 800/o=

llme #Tp DTI
SP CaSd Tulbidity

Purge
BaterlrL Femoypd

DO i.d
ORP

DTW Notes

IUS i 3 5 1 q 5G4l t .$ ,to l "  {) + 2 1 uq.o i.5.q6
ii 2s 1.S lroc t t . s ?'tto | .(p nete 'Lt,  '1 l l k , t1
ti26 l l . q 1 .q I aa1 \ A 200 , t - .L i . 5 l 2r0.5 ltu,L
rrSl tz. I 1.q i lc44 t . : ) 261) t . h 5 L'l Tab.5l {k . tc l
lt3+ I LL 1 .O A-

400 ) + i n L0? .s l l L  r l
Ir  3l rz.: _l 1 I l63q . , 5 '2r>o

< '  \  \ vl'l .to

Did wel ldewater? YES \ NO Totalvolume removed: 4.d lgal (LJ

Sample method: Disp Bailef Hydfasleeve New Tubing Ext. port Othe. uedlclrtLTu}1v'o,,

SamDle datei 3lr|4r1r,4 Sample time: Il4O DTW at sample: ltU.ltl

Sample  lD :  J  [01 Lab: Enerqv Labs Numuer oi uottl4-)
Analysis: 5oo mr NP poty - Atkltiniiy, Ct, SO4, I us, Ec, pH 250 mt HNO3 poty ,iield finered - Dissotve>/Melats

Equipment blank lD @ Fjeld blank lD @.

Duplicate lD: Pre-purqe DO: Post purqe DO:
Fe2+l Pre-purqe ORPi Post purqe ORP:

NAPL depth: Volume of NAPL: Volume removed: ml

Conlluence Environmental, Inc.
3308 ElCaminoAve., Suite 300 #148, Sacramenio, CA 95821



Job#: 1350.15 qlient l\4ontgomery & Associates

Site: Rio Aloom l\rinino. Lisbon. UT

Weather Conditions:

Wef f diam: j/4" 1' 2, 3,14',/ 6 othet: DIWI //5-qJ
Pen Watera Positile Arr

- DTW X 0.20 +

Did welldewater? YES Totai volume removed:

Sample method: Disp Bailer Hydrasleeve New Tubino Ext. pori Other:

le lD: 7/qL Labr Enerqv Labs Number of bottles: 2
Analysis: 500 mrNP poty -Ahatiniry, Ct, SO4, TDS, EC, pH 250 mtHNO3 poty'field Jillered - Dissorved Metats

uipment blank ID Field blank lD

Post Duroe ORP:

NAPL depth: Volume of NAPLi Volume removed: rnl

Total

Conlluence Environmental, Inc.
3308 ElCaminoAve., Suite 300 #148, Sacramenio, CA 95821



Job# :  1350 .15

WelllD: RL-3 Date (DDocPo12): 08/tt t>?2.' /.J Sitei Rio Alqom Minino, Lisbon, UT

Weather Conditions:

Wel ldiam:1/4, j "  2,  3 '  4 '  6 '  other: Drw /Q?.9/
Purge equip: ES-diam: Btadder pei Waterra positive Atr Disptacemenr Exi. Svstem
disp bailer teflon bailer oiher: Tubing: OD: New Dedicated

method: 3-5 CaseVotume Micro/Low-Ftow Exrraction Oiher:
PJ)mp depthl intakei / bS- /

lq- DTWX lvlultplier = 1 Votume 80% Recovery 1tD - OtW X O:O + D

(TotalPurge)

Confluence Environmental, Inc
$04 El camino Ave, suite 300 #14€, sacEmenro, ca 95321, s16,760 7641

X B0%=

Time
SP Cond Turbidity

Purge

DO hco
ORP Notes

/3tt 7o Zt"zt /9/

Did welldewater? YES /fi6') Total volume removed: Iaal I

Samplg method: oisp eaiter a-FfiEGJd New Iubinq Ext. poft Other:
(BgPa2a'.i

Samole datel
-:.--l

Sampje time: ,/.3 /5- DTW at samole.

Sample lD: 
-7 

/,/ B Lab: Enerqv Labs Number of bottles: 2
Analvsis: 5OO rnl N P poty - Atkqliniry, Ct, SO4, TDS, EC, pH 2SO m HNO3 potv 'tield ijttered - o ssotved Merats

Eaurpment blank lD @ Field blank lD @.
Duplicate lDi Pfe-Duroe DO: Post oufoe DO:
Fe2t: Pre-purqe ORPi Post purqe ORP:

NAPL depthi Volume of NAPL: Volume removed: mi



Job#r 1350.15 Sampler: J Kems B Clienl l\rontgomery 8 Associates
well lD: ILL-) Site: Rio Algom Mininq, Lisbon. UT
Weather Conditions:

Well diarn: i/4. 1" 2,' 3' 4, 6, orher DTw /(t1.'11 TotatDepth:
Wateria Positive An Djsptacement Ext. System

Tqbing: oD. r're* (6ffi.1a u
method: 3-5 Case Vol

Pump depth/ intaker it5, Mult ip l iersrr '=ooa,-o j6 3 -037 a"=0.65 s,

TD - DTW X Mult ipl ier = 1Volurne 80o/o Recovery (TD - DTW X 020 +

s

(TotalPurge)

Confluence Environmental, Inc
3303 El Camino Ave, Suit6 3oo #14A, Sac€oenr., CA sSB21, 916-760 7641

Tlme Ieop SP Cond(.s/rst) Turbidity
Purge

l#s DO h./r
ORP

DTW Notes
/J2</ / o .D 7.0 a ty')a /.5 3 .2 /bL /7A.lO

d3L / / .J 7,o /03/f 7 -J .  ) | 7a1a

/1Jt //.7 7o / cZz / 7 J. '7 3. tr /t<) /70 70

t ?.18 /J / /,o /z>755 (r 5. / 4.D /74 t/o.70
/J,r'/ /  1.4 7,D /D2 qq Lp 4.D / 7 7 /7D.'/a)

t3',/'/ /J. tt 7.n /ou7 t > /7q t7o,/a

Did wetl dewater? YES fNO- TorajvolJme removed: 75 (qat(D

Sample method: Disp Bailer Hvdrqsteeve Ner4!f,bli-) Ext. pon Other.
aJ/1ru2.,/

SamDle date: Sample time: /.7/t- DTW at sample: /70 .7O

Sample tD: Vt9 Lab Enerqy Labs Number of bottles: 2
444!ys is :  5OOmlNPpoty-Atkzrrn i ty ,Ct ,SO4,TO,EC,pH 250 mtHNO3 poly, f ie td t j t tered _ DJssotved Melats

Equipment blank lD @ Field blank lD @
DupticatetD 7,/?,/) e /54 Pre-purqe DO: Post purqe DO:
Fe2*'. Pre-purqe ORP: HOST DUTOE URP:

NAPL depth: Volume of NAPL: Volume removed: ml



Job#: 1350.15 qllqlt Montqomery & Assocjates
Wel l lDr  

' l tL -
SLte: Rio Alqom [rininq, Lisbon, UT

\lleather Conditionsi

Welf diam: 1/4, .t, 2' 3' 4' DTW: ,/aZ. 2D Toit Oepth: ,/78
Purge equip: ES - diam: Wale/ra Positive Air Displacement Ext. System
disp bailer ieflon baiter Tubing: OD New Dedicared NA

Micro/Low-Fow Erl€.ton Otheri

Mul t ip l iers:  r ' -o .oa ,  -0. ,6 3=037 a"=o.65 5,=

:.qTW X lvlultiplier = 1Votume Qqyo Recovery 1To - DIW X O:O +

(TotalPurge)

Confluence Environmental, Inc
3303 El Cdino Ave, Suire 300 #14€, sacEmento, ca 95621, 916-760 7641

X 80%=

Time DH
SP Cond Turbidity

Purge

DO i.M
ORP

DTW Notes
1td- / / z 7,o ?st a B . d /2jt)

Did well dewater? YESC-XO ) lq!:alvolume removed: - (qal/ L)
s"rno,uJn",l9o. oi"o,ui,"IGilJ"]D ru"* rroino *t' oon-o,hJ

at/821^/
Sample datei qrmple tme: //LS- QTW at sample: ,-

Sanple lD: 7/ /q Lab: Energy Labs Number of bottles: 2
Analvsis: 5OO mJ Np poty - Atkatiniry, Ct, SO4, TDS, EC, pH 250 mtHNO3 poty.fietd tittefed - Dissorved tv,tet3ts

Equipment blank lD @ Field blank lD
Duplicate lD: Pre-purce DOI Post pufoe DO:

Pre-purqe ORPi Post purqe ORP:

NAPL deoth: Volume of NAPL: Volume removed: ml



Job#: 1350.15 Client Moniqomery & Associates

well lD: RL- { Daterooo"eorzr: /-:3 AP,lZ<t t Site: Rio Algom Mininq. Lisbon. UT

Weather Conditionsi 'al

Weff diam: 1/4, 1, 2' 3. 4(6i DTW: /5LLt:> lotatDeotn: /78
Waiera PositiveAr Displacement E t. Syslem

Tubinq: oD: New

Pump depth/ intake:

TD - DTW X [4ult ipl ier = 1Votume qq% Recovery (TD - DTW X 0.20 + D

(TotalPurge)

Conf luence Environmental. Inc
3303 El Camino A!e, Suite 3o0 #143, S€c€menro, CA 9ss21, 916-760-7641

'l-lme Temo SP Cond Turbidity
Purge

R49!er
DO lm.4

ORP DTW Notes

//t:; 9,f 1);7 0 b / a .o la/ /57.t.c

///8 /o,o t38 t 7 / , ? 9 u /la ?> /51,U(

//4 /e,t 74 b<j,.1 7 f. ?, 9.5 ftt> 6a.bo

// L4 /.r 7 7,4 t7a G J .  / '/. L /ttf /92u,

t/27 //,e /.1/ b 7 | Le B.ro /uL b7t"6
//.4.> /2.^ b7q 9- 5 . f z.G

rt33 /zz z4 t?-7 f { 6.{ /.?c,\ /57u8

Did welldewater? YES (NO ) Total voJume .emoveo: t 
".cl 

kral ftf)
Sample method: Disp Bajter Hvdrasteeve -ttatrdlini) Ext. port other:
^ .234h(z<:'- luampte oale samDle time: //35 DTWat sampte: /57toC:
SamDle lD: 7tt{ Lab: Energv Labs Number of bottles: 2
Analvsis: 5oo TtNp oo.y A||'atiniry, ct, so4. TDS LC pH 250 rl HNO3 poty letd f,kered - OEsotveo Mel.,s

Equipment blank lD @ field blank lD @
Duplic€te lD: Prc-puroe DO: Post purqe DO:
Fe2*l FTC-DUTOC UKP: HOSI PUTqE UKP:

NAPL deoth: Volume of NAPL: Volume removed: ml



Pu And Sam Data Sheet
Job*: t3S0.tS lsampter: J Kerns ffrGE\r lctient: I\,,tonrqomery & Assocrates

wettlp: T?-L-S lDate poo.oo,,r: tl,4PiZ:c r.) Siie: Rio Alqom [rinino. Lisbon. UT

WeatherConditions: t)nJ gampler sisn dfr A:--=+*-

DIWt l5'./ tr'L l<natDeothz /bbWef f diam: 12' ' '  2 3. a' 6" orn-. (5

Purge equip: Es, diam:

disp bailer teflon bailer oner: (.t15)
Wateiia Positive An Displacement Ext- Slstem

Tubing: oD: rriew oeoicateo rffi)
Purge method: 3-5 Case Votume rvticrcr'Low-Ftow Extraction Other: 7F>
Pump depth/ intake: /7a2J- lMuftiptrers:j =o.o4 2.=0.i6

(TD - DTW X l\,,lultiptier = 1 Votume lSoozo necoverylTD --tw X O7b- oll^4'

l  Volume=_ X _=_ (Total Purge) AOo/o=

nme
T-gnp

PH
SP Cond Turbidity

Purge

DO (mo O R P
DTW Notes

//55- ?, to 7 .7 t?oL b b L 2)4

Did welldewater? YES (fr5-\ Total vo ume .emoveo: -- toal/

sampte method: Prsp B";ter. Ga'aselu) New Tubinq Ext. po.t orher:
-  o9AN2' t
Samole oate: SamDle time: tt.K{ DTW at samDle:

Sample lD: 7/,/a Lab: Enerqv Labs Number of bottles: 2
Anaivsis: 500 mtNP poty -Atkatiniiy, ct, so4, TDS FC, pH 250 rl hNO3 poiv fietd f.lered - Dissotveo Metals

Equipment blank lD @ Field blank lD @
Duplicate lD: Pre-purqe DO: Post puroe DOj
Fe2*: Prc-p!rqe ORP: Post purqe ORP:

NAPL deoth: Volume of NAPL: Volume removed: ml

Confluence Environmental, Inc
$04 El Camino Ave, Suiie 3@ #143, SacEmento, CA S5821, 916 760-7641



Iing Data Sheet
Job#: 1350.15 ClienL Montqomeay & Associa

Slte: Rio Alqom Mining, Lisbon, UT
Weather Conditions:

9{4: lfl <,iL rotat
Purge equi g-E5-ti-ili) etaoaer\--
csp barEr teilon bail€r oih.Er:

Peri Waieiia Posiitve Air Dtsptacemenr En. Sysem

methocl: 3 s Case Votume
intake: l lo. i

lD - DTW X Muttiptier = 1Voturne 8070 Recovery (TD - DTW X O2O + D

lVolume=_ X _=_ (Totat purge)

Conf luence Environmental, Inc
3s03 El Camiio Ave, Suite 300 $14A, Sachento, CA s582j , er6-/60,7641

80'/"=

Time leqlp SP Cond Turbidiiy
Purge

DO hi/)
ORP

Notes
/ ZtL" ,/D.5 71" t'3 r 7 ty'00 /a7 /r6 /5/.q5
/irr I /c2.tt -75.

(., /?2 /tt ?f
/h2- 4 o L 3 L J . 9 /a.J / rr/ /9.2f
/ zls' //. /

'7.5
d3/ (/. .t. / / o , / / 7 7 6tqt

/2/?- / ,-> 03a) G 6.3 / 7 7 /ttqt
/22/ /2.7 -7,5' uz9 7f c.4 b1.1:t
i2./ /  ) .4) 7 { /.Zt:' 5 t t . 7 ?.4 /bg tf / 9\-

t  2 2 - 7 ri,./ .'2[5 J ?, o/ q,4 /)..-/ 16-t 95

Drd well dewater? yES QO) Tota, votume removed: 7 I (gai6D
Sampte mgtnod. Pisp Bqiter Hvarasteeve No\46oili) Ext. port Other
^ ai4PZza/'/
bamote datel qample time: /2J6 DTWat sanpte: 15/ ?S-
Sample lD: 7l l7 Lab: Enefqv Labs Number of bott les: 2
An alysis 5oo mr N P porv - Aihar n rv cr go4, Tos, Ec, pH 250 ml HNo3 Dotv 'tieJd iiriered - D si6rv.ri Mcrrrc

Equipment blank jD @ Field blank ID @
Duplicate lO: Pre-purqe DOi Post purqe DO:
Fe2+i Pre-purqe ORPi Post purqe ORP:

NAPL depth: lQIume of NAPL: Volume removed: ml



Data Sheet
Job#: 1350.15

wefl rD: aL-Lr 'PEza './ Site: Rio Alqom Mining, Lisbon, UT
Weather Conditionsi (a /a /

Welldiam:1/4, 1 '  2.  3,  4 '  6.  oiher: oItM |LI.QU -total-ielrft 20
Purge equip; ES diam: Bladder leri Warerra posirjv€ Air Djsptacement En. System
disp bq,ler ieilon barter other : ODi New Oedicated

method: 3-5 case votume ^4icrolLow_Ftow Extracrion oiher:
rs:1 =0.04 2.=0.16 3.=0.37 4 =0,6s

- DTWXMuli ipl ier= 1 Votum; 807o Recovery 1TD - DTW X--OT

(Total Purge)

Confluence Environmental, Inc
3308 El Cmino Ave, S! te 3oo t14a, SacrMento, cA 95a21, 9l6-760-7641

X 80%=

Time
Temo SP Coro4 Turbidity

Purge

DO r.on ORP
DTW Notes

Y)tb b.z / o / ?21 / L / 1 4 / /5

Did well dewater? yES aNO ) ToralvolJme removed: ......__- (qal/ L)

Sample method: Disp Baiter l(.ydr"._d;;d New Tuoino txt. port Orher
24t?12.e -/

le time: DTW at sa
Sa L b :  E La0s Number of bottles: 2
Analysisi 500 mtNp poty - Atkatinily, Ct, SO4, TDS, EC, pH 250 mlHNO3poJy,fietd Rtrered - Djssotved Melats

Equipment blank lD @ Field blank lD @
Duplicaie lD: Pre-purqe DO: Post puroe DO:

Pre-purqe ORP: Post purqe ORPI

NAPL depth: Volume of NAPL: Volume rerrcved: ml



Samplin
Job#: 1350.15 Client Montoo
Well lD: 11 L-(-e D!4epx,"euq: O3t4 R? 2 c t. / Site: Rio Alqom i\4ininq, Lisbon. UT
Weather Conditions: ( d/c/

pTW: /4,tlL? Total
rurge equlp:qs - dianL) Btaoder oer, Wdrerc pos.ive A,r Drsptace.rent .rt. Sysrem

bailer tefton baiter other: Tubing: oD: New
ftethod: 3,5 c€se votume

I i e r s : . . 0 . o .  . 0 . r  r . o . y .  o . *  r , . o  o
- DTW X l\4ultiplier = t VolLrme 80% Recovery (TD - DT1/VXo2i'+ D

(TotalPurge)

Confluence Environmenlal. Inc
3303 El Camino Ave, Suite 3oo f14a, S"c€menq CA 95821. sl6-760 7641

f V o l u m e = _ X
80%=

Did welldewatef YES Totalvolume removed:
SamqLgqe]lod: Pisp Bairer Hvdrasteeve --N€i4/(uhipg) E)c. pon Other.

Dfw atsampte: /L'.?o

Number of bottles: 2
Analvsis: 5oo ml Np porv-Alkariiitv, cr, so4, Tps, Ec, pH 250 mrHNo3 pory.nerd tirtered - Dissorved i,4ebrs

ent blank lD Field blank lD
Duplicate lDi Pre-purqe DO:

Post purqe ORPj

Volume of NAPL: Volurne removed:



Data Sheet
Job#: 1350.15

Qlient Montqomery & Associates
Well lDt ly'Lrlao Site: Rio Algom N4inino, Ljsbon. UT
ll&qther Conditions:

Well diam: i/4, 1" z, 3, Dflj- l/(t.qz rorar
Purge equip: ES-diamr Btadder peri Wateda positive Air oispJacement Exr. Sysiem
disp bai/er leflon baiter other: Iqbing: oDi New oedicated

method: 3-5 Cas" Vo,un " tv,r rolL9w-F.ow F\f"( nol Ot.er:

ers :1  =o .oa  2  =o  i6  3 .=037 a  =0 .60  5 .= j .m

- DTW X Multi BO% Recovery 1TD - OTW X O2O +

'1 Volume = -_ X (TotalP!rge)

Confluence Environmental, Inc
3303 El Cfrino A!e, Suiie 3oo t149, Sacrafrento, CA 95a21, 916 760-764i

8Ao/o=

Time ,<,p SP Cond
(ns /rc

Turbidity
Purge

DO ho/)
ORP

DTW Notes

/a4 / , ) ra.3 /D ) . J )11

Did well dewater? YES zd5-) TotalvglLme re.roved. -- {qal/
Sample mernod: Disp gaiter-riGJlib New Tubinq Exr. pon Othel

oJfi tP\ ' .1
Samole date:

_=:==:=-
Sample time: ./5:>5- DTW ai sample:

Sample lDr 7D,3 Lab: Enerqv Labs Number ofbottlesi 2
Analvsis: 500 mtNp poty - Atkalinity, Ct, SO4, TDS, EC, pH 250 rnlHNO3 poly,fietd f,tre€d - Dissotved Meials

Equipment blank lD @ Field blank lD @
Duplic€te lD: Pre-purce DOI Post ouroe DO:

Fre-0utoe (JRP: Post purqe ORP:

NAPL deothl Volume of NAPL: Volume rernoved: ml



And Samplin Data Sheet

l  Vo lume=_ X (TotalPufge)

Confluence Environmental, Inc
330€ El Cmino Ave, Suit€ 300 #14a, sacramenro, cA 95a21, 916-760 7641

Job#: 1350.15

Well lDt /4.-.1O..) Site: Rjo Algom lvining, Ljsbon. UT
Weather Conditions:

Welldiam 1/4' t, 2. 3'@)a, oln",,
eurgeequipz€G.) sraooerPe Wateru Positive Aii Disptacornenr Ext. Sysrem
disp bailer tefton baiter orher Igbing: oD: New
Purqe method: 3-5 Case votume

- DTWX Nlultiplier = 1 Voiume 80% Recovery 1tD - oTW X o16-

Time PH ",?9*gTurbidity
P!rge

R::7s
DO hon

ORP
DTW Notes

/t)t /o.-7 /, ;t q l ? / 3 LIDD /t9 / //740
/3-/ t) /a9 f"/1L /D /S /75 ./,n4D
tsL/ (//P a J .o t ) f /7D t/Z4c
/tL,/ / / ,2 7 L ftt/b E / . t / b / /.J/.4D
/s.2-/ ,/lt 7 L s47 7 1,..3 / . t /.t7.4/)

Did welldewater? YES aI6)

Sample method: Disp Baiter Hvdrasteeve -lew (Gi') Ext. port Other:
^ ?3.4D?2t^/

Sample time: z<3O gtwatsanpte: /4241)
Sampte lD: 7/ 24 Lab: Enerqv Labs Number of bottlesi 2
Analvsis: 5OO mt Np polv - Atkatiniiy, Ct, SO4, TDS, EC, pH 250 mt H NO3 poty ,netd flte€d - DBsotved rMetals

Equipment blank lD @ FieJd blank lD @
Duplicate lD: Prc-purqe DO: Post purge DO:
Fe2*'. Pre-purqe ORPI Post puroe ORP:

NAPL depthl Volume of NAPL: Volume removed: ml



Job#: 1350.15
Client i\,4ontqomery & Associates

t4 Ptz2.!,.{
Weaiher Conditions:

Wel, diam: 1/4. 1' 2 3'616, oLhet:
: ES dim: Btadder

method: 3-5 Case VotumeL4icro/Low-Flow Exlra(non Orher:
intaket / i p l i e r s : ' . o o a  r . o  6  3  o r ?  ! - o

80% Recovery [o - DrW X o]diD

Did welldewater? YES Totalvolume femoved:

Sample method. Disp Bailer New Tubinq Ext. Pod Other:

le lDi 7/3 3 Labr Enerqv Labs Number of bottles: 2
Ana lysis 5oo mt Np poty - Alklhi iy Ct, SO4, ToS, EC, pH 250 ml HNO3 poty .netd filered - Dissotved rMetats

ent blank lD Field blank lD
Dupricate rD: 7/)r' e- ll,l( Pre-Duroe DO: Post ouroe DO:

HTE-DUTOE URP: Post DUroe ORP:

Volume of NAPL: Volume removed: ml

i1 Volume =

Conf luence Environmental, Inc.
3308 ElCamino Ave-, Suite300 #148, Sacramento, CA 95e21



Job#r 1350.15 Clienti Montgomery 8 Associates

Site: RioAlgom Mining, Lisbon, UT
Weather Conditions:

Well diam l/4" 1' 2' 3(4')6' ciher
Puge equlp+Eg-didr, Laodn pi wde,! pos r.ve Air D sp.acemern E^1.

method: 3-5CaseVotume
Pump deptv intake: rS:1,= o.o! 2.=0.16 3j- o.37

800/o Recovery 1TD - DTW X 020 +

Fqp SP Cond
tms,ti6i)

Turbidity
Purge

5*r*:t DO i.dr
ORP

Notes

//r{' '7/
7/an) lut / , { 4,a 7? /J1tn bo*,1,",,^

//51 //.3 7 t h,:// '3 ] . -7 . i .9 /f/.AJ

/2nL //.f 7 , / /tt /7tt 22/ J .7 4 o /o3 /r/.50 c/a,J,,
t 2.5' /2.L a/ //r/;/'9 2,7 . > '  / /0,/ /t/ Lc,

/ 2tb /2,r "/,t) /097 /t? /D/ r t l A t

/u/ /2 .9 7 o /07./tl / ) > 7,f 3,7 lDD /518a

/3./ -7, 
L1 IrTu'2 /t/ I

5,' / 9 9 /t-/. z<> _r

Did well dewater? YES dO) TotalvoJume removedr E a @a(LJ)
Sample method: Disp Bailer Hydrasleeve New Tubing Ext. port Other:

4/Pz>r'rl
Samole date: Sample time: /2/.f DTW alsample: /)-l ea
Sample lD: 7/ 3S- Lab: Enerav Labs Number of bottles: 2
Analysis: 500 mtNp poty -Atkatinit ci, so4 lDs, Ec, pH 250 mtHNo3 poty,neJd ntteed Dissolved Meiats

Equipment bJank lD @ Fjeld blank ID @
Duplic€te lD: Pre-purqe DO: Post purqe DOi
Fe2*i Pfe-purqe ORP: Post purqe ORP:

NAPL depth: Volume of NAPL: Volume removed: ml

Confluence Environmental, Inc.
3308 ElCamino Ave., Suite 300 #148, sacramento, cA 95821



Job#: 1350.15 Sampler: J Kern Client l\4ontqomerv 8 Associates
Well lt /,t/..-b2- Date poo"eo.at ra4 D)?2a t Site: Rjo Alqom Mininq, Lisbon. UT
Weather Conditions:

fldiam r/a. 1 2. s.(qD o. aner :oy' T;tal
Purge equip: ES-diam: Btadder,eql Waiera positive Air Disptacemenr En. System

odile' €llon oaiter olt-er (y'S-l Tubing: oD: New Ded.celed
method: 3 5 Case Votume tvicrcr'Low-Ftow Extraction Other:

Pump depth/ intake: ,52_t lels: r.-0.04 2.=0.i6 3.=o'3r i,

TD - DTWX Multiplier = 1 Voturrre lqlRecovery 1tD - otw x-76T8

80o/"=

llme Fqp SP Cond Turbidity
Purge

DO (..r'ij ORP
DTW Notes

74s- /o,L ts.r , / f iJ53 tz/ o.7Lp /t 5-
*:,;::(,.

Did well dewater? veS 66) Toldl voJume removeo: "-_ (qal/

Sampte method: Disp Baiter 6fi[Jib New Tub,nq Ext port Orher:
^ .AyAlt?24,nSamote 0ate: Sample trme: 745 DTW at sample: -

Sample lD: 2,/27 Lab: Enerov Labs Number of boitles: 2
Ana lvsis: 5oo mr Np porv - Arkarinirv, cr, so4, Tos, Ec, pH 250 mr HNo3 pory ,nerd fi ered - Dissorved rMerals

Eqqlpment blank lD @ Field blank lD @
Dupticate lD.l,/lb e ?Sa Pre-purqe DO: Post ourqe DO:
Fe2+: Pre-purqe ORP: Post purqe ORP:

NAPL deoth: Volume of NAPL: Volume removed: ml

d

Confluence Environmental, Inc
3303 El Camino Av€, Suite 300 $1€, sacEmento, ca 95s21 , 916 760_7641



And Sampli
Job#: 1350.15 Client Montqomery & Assoc
We tDt /4t.,--102 Site: Rio Alqom Mininq, Lisbon, UT
WeatherConditions: CAc, Sampler Siqnatire:

Purge equip:<eSli#,\ eraooe,
disp bailer ieilon baiter other:

Pe Watem Posiiive Air Disptacement Ext. System

method: 3 5 Case Votume

ersN =004 2=0 i6  3 .=0 .37  4 .=0 .65  5 . - r .02

- DTWX l\4ultrplier = 1Votume 80% Recovery 1TD - OTW X O2O *

  =  aT^r , lo ' t r ^o \

Confl uence Environmental, Inc
330a El can no Ave, suile 3oo +143, sacrmento, cA s5s21, 916_760_7641

80%=

Time
Temo

oTl
SP CgnQ Turbidity

DO lm./n
ORP DTW Notes

a.-()
7 2 / /o.D a.d /s7f7 , ) / 40o D , ) t /72 /L!1
/rbL ,/o.q /.t /b79D s7," 2 -7 D,t-l /(??, t 2" Lts

/Ly,{ 65 /A7,/q s5 3.9 o.22 DL.', lA

//Dt9 //,5 a . f /47 2r, 6'7 'f, / o.zt t2r".9
/ J t 6. t /bTJl b.a o,z-/ /loL Q1,.p

/q5 b. f /bt 3c, <2, 7 f a1-7 /bL) t2G.tz

/D/'7 /./,t, 8.5 /h7/9 t1" r / a.2-7 /58 /  2G. ' . -a

/h lt) f4.t /b7"lL 9.9 au" / 5"22 / , 9

qd wettdewater? yEs ffd) Totalvolune renoved: () I (qatl i i

Sample method: Disp Baite. Hydrasleeve Stow 6bi-io\ Ext. port Other:
^ 1zy',S4/222q
samole datel SamDletime: /A2 D DIW atsample: /21o,9
samote to. 2,,/2t Lab: Enerqv Labs Number of bottles: 2
Analysis: 5oo mrNPporv-Akahn v cr so4, rps, Ec, pH 250 mrHNo3 pory.Rerd tiftered - Dissorved Metars

Eqqlpment blank lD @ Fjeld blank lD @
Duplicate lD: Pre-purqe DOI Post purqe DO:
Fe2*: Pre-puroe ORP: HOSI DUTOE URP:

NAPL deoth: Volume of NAPL: Volume removed: ml



Job#: 1350.15 Client l\rontqomerv & Associaies

Site: Rio Aloom

Weather Conditions:

Well diam: 1/a. 1' 2' 3'(a'.} ' '  uhet:
Purge equip: ES diam: Btadder ped Warerra positive Air Displacement Ext. Sy€iem
disp bailer tellon baiter orher:

method: 3 5Case Votun e M.crolLow Low Lrra-rol Otre,:

- DTWX l\4ultiplief = 1Voturne 80"/" Recovery 1TD - DIW )t O2O +

1 Volume = X (IotalPurge)

Conf Iuence Environmental, lnc
3303 El Camino Ave, Suile 300 +149, Sacramento, CA ss321, 916 760_764i

B0%=

Time
sP c!!g Turbidity

Purge

DO l.q/o
ORP

DTW Notes

l u r ) o .J t525 Dt "\- /Dt

Did wel dewatef? yEs fN-o-) Total vo/ume removed .-.- tqal/ L)

sample method: Disp Baiter Gilllle-Ji New Tubrng Elc. port other
^ . a.q/a/>a2?., y'
bamote 04rc: Sample time: I Ol( OTW at sample: .-

Samoteto: 2-/3D Lab: Enerqv Labs Number of bottlesi 2
AnalYsis: 5OO mtNp poty - Atkalinily, Ct. SO4, TpS EC,pH 25qd HNo3 poly,tietd fittercd _ Djssotved {Verats

Equipment blank lD @ Eiqld blank rD @
Duplicate lD: Pre-ourqe DO: Post purqe DO:
Fe2*: Pre-purqe ORP: FOSI Ouroe UKP:

NAPL deoth: Volume removed: ml



Job#: 1350.15 Client l\4ontgomery & Associates
Wetl lDt y''1da^E Date@oo"uor4: tTla)222t RioAlgom [4inino, Lisbon. UT
Weather Conditions:

Well diam: 1/4. r. z, :g@0. orer:

e!rre_99lttg:(!s3D Bradder pen walena posirive Ak Dispracemenr Ext.
baile. teflon baiter other

method: 3-5 Case votume
deptv intake: rS: . o.o! 2.- o.ro

q- DTWX Muli ipl ier = 1 Votume 80% Recovery 1TD - D-W X-20 +-

Time
Temo

PH
SP Cr'o4 Turbidity

Purge
Rajg&{

DO (n.n ORP
DTW Notes

/Lt//" /o.7 9za / L '2
o , tY 1{, /2.o.qn

/or/ ta'.o 9s3 /D o, t9 t2a.q,]
/c1-L x,q E / 7'tz n 5 /2.)o -3o )2r.9Q

/ L . 3 6. / Q,/". 4.5' D.t9 -31 /20.gb

/as-a' /At qJ9 b a o. Jb

/ /D) /2.8> 8 . / ?rt (" Q < ' o. /8 '41) /)a.91.

6, / Y/t (/ ! o t 9 -,13 Do.qb

Did well dewater? YES ,/--Md) TotaJvolune removed: // taavft)
Sample method: Disp Bailef Hydfasteeve $4et6au5-ng) Ext. port Other:
^ 6Cr/./rzz.'l
uam0te date: sampre lme //1)J DT\N atsampla /2D.q1"
sample lD 2,/3 / Lab: Enerqv Labs Numbef of bottles: 2
Analysis: 5oo mt NP poLy Alkati.ity, Ct, SO4, TDS, EC, pH 250 rnt HNO3 poty ,netd filered - Drssotved rMetats

Equipment blank ID2BZ @ ),/25- Field blalk lD @
Duplicate lD: Pre-purqe DO: Post purqe DO:
Fe2,. Pre-purqe ORP: Post puroe ORPi

NAPL deplh: Volume of NAPL: Volume removed: ml

Conf luence Environmental, Inc.
3308 ElCaminoAve., Suite300 #148, Sacramento, CA95821



Job#: 1350.15 !94  JKerns-B 9lient l\rontqomery & Associates

Site: Rio Alqom l / intng, Lisbon, UT
Weather Conditions:

QI{: 37.-S I l iotat
Arp: cs__9tr!! - !_e{ol}d/ waie]]]i e9ai6ai, o 

"p 
aceBleil. e)r

Purqe rnethod:

- DTW X O,2OJ D

x - otal Pu 80%=

Time Tgap SP Cond(.s/(3) Turbidiiy
Purge

DO h"a
ORP

DTW Notes
| ,as L O 6s at) l o . 0 5 9a.",l67tr E Z . S I l+.\A -cp t

Did well dewater? YES aG, Total volume .enoved: _ (qal/ L)

Sample method: Disp Baiter diffifiD NewTubing e"t. port jtt 
".

Sample date .q^!or^r. Samp le  t ime :  lT tS DTWat sample. tZ.Sl
Sample lD: ?r -h Lab: Energv Labs Number of botlles:O
Analysis. 5oo mtNp poty -Atu inity, Ct so4, TDS, EC, pH 250 mtHNO3 poty.tietd titt€red - D$otved Metals

Equipment blank ID @ Field biank lD @
Duplicate lD: Pre-purqe DO: Post purqe DO:
Fe2*i Pre-purqe ORP: Post puroe ORP:

NAPL depth: Volume of NAPL: Volume removed: ml

Conf luence Environmental, lnc.
3308 ElCamino Ave., Suiie300 #148, Sacramento, CA 95821



Job#: 1350.15 qlient l\4ontqomery & Associaies

Site: RioAlgom Mininq, Lisbon. UT
Weather Conditions: Sampler Signature:

Welf diam. 1/a. 1. 2, 3'@e' s,ner: DTW: 8L,5
Badder Pei Waer€ pos.i.\ e Ai, D.sptd( er enr Ln.

Tubing: oD: New
Pllge method: 3-5 case votume

llers: r'-o.o! 2 =0.16 3 -0.37

X Multiplier = l Votume - D T W X 0 2 0 +

oid welldewater? YES Totajvolumeremoved: Lt.

le method: Disp Bailer Hydrasleeve New Tubinq Ext. port Other: ^_-t

Labr Enerqv Labs Number of
s: 500 mt NP pory - Alhat nrry, ct, so4, TDs, Ec, pH 250 mt HNo3 poty ,field nlered , Dissotved Metats

blank lD Field blank ID

Post purqe ORP:

Volume of NAPL: Volume removed: ml

1 Volume = .._
l P u

Confluence Environmental, Inc.
3308 ElCaminoAve., Suite 300 #148, Sacramento, CA 95821

80%o=



4/,4

,/,t,

Job#: 1350.15 Client: Montgomery & Associates
Well tDt A/r/4 0a Daterooo.uo4: 024Piz2a 1.1 Site: RioAlqom i\4jning, Lisbon, uT
Weather Conditions: (a

Wefl diam: j/4" t' z" s, (t') a' otnu,,
Purg_e eqq!'p:aFj:diam>) B gqgg lei__w!-!{d pos f v€ Atr D.sp acemenr Fd

rMicfo/Low-Flow Extraction Orher:

D - DTWX trluttiplier = 1 Voturne - DTW X 0.20 +

Did well dewate? aYES) NO lvolurne removed:

le method: Tubinq Ext. Port Other:

Sample date: Samole t ime: DTWat sample: /rJ.
Sample lD: Zt? Number of bottles: 2
ALa lysis: 5OO mt NP poly - A katinity, Ct, SO4, TO EC pH 250 mt HNO3 potv 'fietd tittered - Oissotved l,teiats

Lrioment blank lD ld blank lD

Posi pufae DO:

Volume of NAPL: Volume removedi ml

Confluence Environmental. Inc-
3308 ElCamino Ave., Suite300 #148, Sacramento,

x J

95821



Purgin And Samplin Data Sheet

(Total Purge)

Contluence Environmental. Inc
$04 El camino Ave, suile 300 s14a, sacEmento, cA 95321 , 916-760 7641

Job#: 1350.15 teri J Kerns B qlient l\4ontgomerv & Associate

Site: Rro Atqom Mining, Lisbon. UT
Weather Conditions: Sampler Signafure:

n6r
Purge equip: Es - dian.,z,,B,
dispbailer tefton bail€r._ orher:

TD - DTWX i\4ultiplier= l Votunre- 80% Recovqry 1TO - DTW X O-ZO +

#qf SP Cond Turbidity
Purge

DO h./r)
ORP

DTW Notes

l . a l ) - r ? ) 9 \ 7 i.o"t u <  €  i . {

Did welldewater? YES dO Totalvolume removed: -- (qal/ L)

sampte metnoo: oisp eai'er f,voraJ;"\etr r-,l'nn u",*

Sample datei o!APQ?d,e Sample t ime: |  41, ') DTW at sample: 73. Dh
bamDlelU:  F l  +r ' ) Lab: Enercv Labs Number of bottles(2)
Analvsis: 5OO mtNP poty-Atkaljniv, Ct, SO4, TDS, EC, pH 250 mtHNO3 poty,tield tiltered _ IJ6sotved Metats

Equipment blank lD @ Eleld blank lD @,
Duplic€te ID: Pre-purae DO: Post purqe DO:

Pre ouroe uRPl Post purqe ORP:

NAPL deothi Volume ofNAPL: Volume removed: ml



Job#: 1350.15 qlient Nlontgomery & Associaies

Site: RioAlgom Minino, Lisbon. UT
Weather Conditions: \- J, -.1._ - Sampler Siqnature:

Ublldiam:1/4, i" 2" 3"(ar6. othe,l

baiJer tellon baiter otherl

method: 3 5 Case Votume
Pump depth/ inlake:

- DTWX lvluttiptief = 1 Votume Recovery 1To - oTWX 0 2iT

l vo lume= X =

Did welldewater? YES Totalvolume femoved lo, O (oal

Sample method Disp Bailer Hydrasteeve New Tubino Ext. pon Other: O.._ri

Sampie date: SamDle time: DTW al sample:

Lab: Enercv Labs Number of bottl

9E] 500 mrNP poty -Atkatinity, Ct, SO4, TDS, EC, pH 250 mtHNO3 pojv,tietd n te€d _ Dissotved Merats

ent blank lD Field blank lD

Dupl icate lD: Post purqe DOI

Volume of NAPL| Volume removed: ml

Conf luence Environmental, Inc.
3308 ElCaminoAve., Suite300 #148, Sacramento, CA95021



Job#: f350.15 Client lvlontgomqry & Associates

Site: RioAlgom ftI ining, Ljsbon, UT
Weather Condit ions: /L/,1 <,^^. l

Wef f diamr 1/4" j. 2' q-ai)6" Othet:

qqqL' 
"-' 

*","n" 
"o*bailer teilon bailer other

Purge method: 3-5 Case Votume Micfo/Low_Ftow Extraction Otheri

,,.",, ",,,, ", " ,"r*,,2=I-il;
- DTWX Vuttiplier = 1 Votunre - D T W X O 2 0 +

Did welldewater? YES Totalvolume removedl

Samole method: rasleeve NewTubing E.{t. Port Oif.er

Sample time:

sample lD. 
-7/ 

bO Number of

Equipment blank lD Field blank lD

urqe ORP:

80%=

/,/,

tu,t

Confluence Environmental, Inc.
3308 ElCarnino Ave., Suiie300 #148, Sacrarnenio, CA 95821



Job#r 1350.15 Client: l\4ontqomerv & Associates

Site: Rjo Alqom [4i
Weather Conditions:

Well diam: i/4, 1" 2. D M q).85' TotatDepthi G2a<)
Purge equip: ES-diamr Btadder peri Watera posirive Air Displacement Exi. Sysiem
disp baiier tenon baiter oiher:

method: 3-5 Case Votume Micro/Low-Ftow Extraclion Other:

?qqp depth/ intake: t7 -f Multipliers: r.=o.oa

rqTW X l\4ultiplier = t Votum; qllqRecove.y (TD - DTWX O.2O + D

(TotalPurge)

Confluence Environmental, Inc
3304 B Camino Ave, Sui€ 3oo f14a, Sacrahenro, CA 95A21, 916-760 7641

X 80%=

Time OH
SP Cond Turbidiiy

Purge

DO,.ar
O R P

Notes
O.;z /2.7 4b 2J// qo 3.D 2t3

Did welldewatef yES aNd) Totalvolume renloved: -_ (qal/ L)
Sample melhod. Disp Baiter qudrasteevb New Jubing Ext. pon Other:

o3Afnn/"1
Samole date: sample hme: 9Szt DTW at sarnole: ....--

samole lD: 7/ / / Lab: Enerqv Labs Number of bottles: 2
Anaivsis: 5oo mt Np poty - Atkaliniiy, ct, so4, Tos, Ec pH 250 nt N No3 poly ,fietd f,tre€d - Dissotved Ltetats

Eqqlplnent blank ID @ Field bJank lD @
Duplicate lD: Pre-purce DO: Post purqe DO:
Fe2.'. Hre-ouroe oRPt Post purqe ORP:

NAPL depth: Volume of NAPL: Volume removed: ml



Job# :  1350 .15 Client Montgomery & Associates
well lDt /t/^r/A75 PR2<: t r' Site: Rio Alqom Mininq, Lisbon. UT
Weather Conditions: a/a/

Wefl diam: 1/a, ,' z' e G)a' ot 
",, DTIM p. b5-

Purge equipr€Iiiii> Bbdder peri Watem positive Ai Dispracemeni Ext. Syslem
bailer teflon baiter othei Tubing: oD: New

method: 3 5 CaseVotume
Pump depth/ intake: liers: . o.o. - o.ro r. o.:z c.o.!

IQ1QTW X Multrpl ier = 1Volume gqllRecovery (TD - DTWX 0.20 + D

(TotalPurge)

Conf luence Environmental. lnc
33OA El Camiho Av6, Suite 3OO $143, S;c€menlo, CA 9SA21. 9r 6 760-7641

Trme
Temp

PH
SP Cond

(ms/6;) Turbidity
Purge

DO r."/ ORP
DTW Notes

iab3 ?.t" 4.t 2JtL 22 :V)) '2L>7 t) aa
L6L /> / , 1 2.J , ot'

ftx)9 4,t 2t'tz, ) . b /?9 .t/,2 b

/o.>/ L 4,5 2-/'/q /5- 5.-/ /a< 5-/..t-'

/At{ tl.q' 2tsL /7 2 L iq) 5/ olt

/o/t> / 2b q . { 2-tt" r /L 2 . 1 /bt) t .ot)
/oL/ ,/t o ,1.f /O 1 . ? /87 5/.ott

hL4 / ) ) 4t l^/b L ? LDb

Did welldewater? YES afiO) Total voJume removed: 7 3 @al 16-)
Sample method: Disp Baiter Hydraslegu" .uowf,Eii-) Ext. port Other:
^ alnD?2o/./
Samote datel Sample time: /0L{ Drw al samole: 51Db
Sample lD: 7//Z Lab: Enerqv Labs Number of bottles: 2
Analvsis: 500 mtNp poly - Atkatinity, ct, sO4, T S.EC pl, 250 mtdNO3 poty'fietd frtiered - Dissoved Melats

Equipment blank lD @ Field blank lD @
Duplicate lD: Pre-purqe DO: Post purqe DO:
Fe2*l Pre-purqe ORP: Post puroe ORP:

NAPL deoth: Volume of NAPL: Volume removed: ml



And Samplin Data Sheet

lVotume= 
-1,1.)- 

^ 1 =?"tf (totatpurge)

Confluence Envircnmental. lnc
3308 El Cam no Ave, suile 3oo fi 4q s;crmento, cA 95s21, 916 760_7641

J o b # : 1 3 5 0 . 1 5 SAIpter: J Kerns Client: l\rontqomery & Associates

.Siter Rio Alqom Minino, Lisbon. UT
Weather Conditions:

Welldiam: 1/4' 1. 2'
Purge equip€Aht Bbdder peri watetra positive An Dispracement Ext. Svsrem

barler teion baiter orhec

Mrc.o/Low Flow Extracnon Other:

ers: r'=0.04 2 =0.16 3.=0.37 4,=0.6s 5,=1.02 6

- DTWX Multiplier = 1 VolLrnre 807o Recovery 1TD - DIvVIi-i-iT

aou= 53,o&

Did welldewater? YES Total volume aemovedl

le r_ne!ho!: Disp Bqiter Hvdrasleeve }tew666iD Ex| port Other:
./JaP2.^/

Sample datel Drw al samole: 53 t18
D : 7 / / 3 Lab: Enerqv Labs Number of bottles: 2

Analysis: 5oo mr Np potv - Atkatinitv, ct, so4, TDs, Ec pH 250 mr HNo3 poty "fietd tittered _ DissoJved rvtetats

Field blank lD
Duplicate lDi Pre-purqe DO:

Pre-purqe ORP: Post pufoe ORPi

Volume of NAPL: Volume removedi



Job#r 1350.15 Selpter: JKerns_B Client Montgomery & Associates

ElqAlgom [,tning, Ljsbon, UT
Weather Conditions:

Brri Watgnf posinve Air Drsptae€/mnt En

deptv intake: --- r S : i '  0 0 4  2  o . 6  r . o r ?

D -DTWX Multiplrer= 1 VoiifrE 80o/o Recovery iTD - DfuXI)bT

'llme Temp
Pr|

SP Cond Turbidity
Pu€e

DO r.dl
ORP

DTW Notes

, . ' g l z r . ' ,  i r ' - l l .r  i ' Rlzl 7trr
P,r rr..\ r 1.,. ,,. , .^  l l .  , 1  l v r . - /11.

Io , . r r.1 (

Did welldewater? YES ,/'N_O ) Total volume removed: (gal/ L)
sampte metnoo: oisp ea te)-fnyarag#) New ruuirg Ext. Pod Otheri

Sample date: OlMlbn,., Sampie timei c/f DTWat sample: -Sn.q 11

Sample lD: 7kq Lab: Energv Labs Numbef of bottles: 2
Analysis: 500 mt NP poty - Atkaiiniry, ct, so4, TDs, Ec, pH 250 ml HNo3 poty .fietd flered Dissotved Meials

Equrpment blank lD @ !l9,lq blank rD @
Duplicaie lD: Pre-purqe DO: Post purae DO:

Pre-purqe ORP: Post purqe ORP:

NAPL depth: Volume of NAPL: Volume removed: ml

Conf luence Environmental, Inc,
3308 ElCamino Ave., Suiie300 #148, Sacramento, CA 95821



Job#: 1350.15 J Kerns - B Client i\rontqomery & Associates

Site: RioAlgom tvtjning, Lisbon. LJT
weather Conditions:

Wefldiam: r/4. 1' 2" 3' G)6' athetl PI4 5c \cr 
'tdur

Bladder Peri Wate.lfr positive Air Disptacemenr Ext.

: OD: New

rylqg/Low-F ow E rraction Orher;

80% necovery 1To - DrUrX O7b.-D

Did welldewater? YES Totalvolume removed:
Sample methodt Disp Bailer Hydrasleeve NewTubjng Ext port Oth r: (),,1,r.-Lz( TLll
Sample date: Sample t ime: DTWat sample: . t l .L i

Sample lD: Number of
sis: 500 mr Np poly , Atkatinly, Ct, SO4, TDS, EC, pH 250 mtHNO3poty.field titre€d, Dissotved Melats

t  blank I Field blank lD
Duplicate lDi

Post purqe ORPi

VoJume of NAPL: Volume removed: ml

Conf Iuence Environmental, Inc.
3308 ElCamino Ave.;Suite300 #i48, Sacramento, CA 95821



J o b # : 1 3 5 0 . 1 5 J Kerns - B Client: Montgomery I Associates
l4ell lD: tu,!, - tc 7 O Sitei RioAlgom l\/lining, Lisbon, UT
Weather Conditionsr {",, \,.1_ a Sampler Siqnature:

Welldiam: 1/a. r. z" :. 6* otr.,",,

bailer teflon bailer other:

Bladder Ped Wateria posirive Air

Purqe method: I4icro/Low-Flow Enracrion Olher:
liers: r'= o.or z=o.ro e=0.:r

- DTWX Mult ipl ier= 1 Votume

Did welldewater? YES Totalvolume removed:

Sample method: Disp Bailer Hydrasleeve NewTubing Ext. port Other: O/,i

DTW at sample: ,{\, O

Lab: EneKv Labs
Analysis: 5OO mtNp poty -Atkatinity, Cl, SO4, TDS, EC, pH 250 mlHNO3 poty "fietd frle€d _ Djssotved Metals

Equipment blank ID Field blank iD
Duolicate lD: Pre-purqe DOI

Pre-purqe ORP:

Volume of NAPL: Volume removed: ml

Conf luence Environmental, Inc.
3308 EICamino Ave., Suite300 #'148, Sacramento, CA 95821



Job#: 1350.15 Sampler: JKerns-Bl\ l Clienl I\,,lontgomery & Associates
!q!LlD: /v.\,-j 9!te: Rio Algom Mrnjnq, Ljsbon_ UT
Weather Conditions: Sampler Siqnafure:

Welf djam: r/4. 1' 2. 3' G) 6' orhet: DTW: Z,J 78 T6tat Deorh: | ?.
E9_:dtgl"a,qlqdder plti- watena

ers :  r '=  0 .0 .4  2=0. j6  3 .=m7 a=

r = 1 Volume pQ% Recovery 1TD - DTWXTZIT

Did welldewater? YES Total volume femovedt ,oal I
SamDle method: New Tubinq Ext. Port Othel

Lab: Enerqv Labs
Analysist 5OO mlNp poty -Atkatinity, Ct, SO4, TDS, EC, pH 2qOmJHNO3 poty.fetd flered _ Urssotved tvetats

Equipment blank lD Field blank lD

Post purqe DO:
Pre-purqe ORP:

Volume of NAPL: Volume femoved: ml

Confluence Environmental, Inc.
3308 ElCanrino Ave., Suite 300 #148, Sacramento. CA 9582i



ob#: 1350.'15 le r :  JKerns -BM qlient Montgomely & Associates

Site: Rio Algom Minrng, Lrsbon, UT
Weather Conditions:

Well diam: 1/4" 1. 2, J"fail6' other: DTW: Zq.73 ;Total
qleqlgl Ped ware.ia positive Air Dispracemenr *t

Purge method: 3 5 case votume Flow I Extlaction Orher:

- DTW X 0.20 +

Did welldewater? YES Totalvolume removed:

Sample method: Disp Bailer H New Tubinq Ext Pod Otheri rL-l

SamDle time:

Samole lD: Lab: Enerqv Labs
Analysis: 5oo mtNP poty -Atkatinity, ct, so4, TDs, Ec, pH 250 mlHNo3 poty.netd niGred _ Dissotved Metats

Equioment blank lD Field blank lD

Pre-puroe ORP: Post purqe ORPi

Volume of NAPL: Volurne removed: ml

Gonf Iuence Envitonmental, Inc.
3308 EICamino Ave_, Suite300 #148, Sacramento, CA 95821



Job#: 1350.15 JKerns-BMvers .Client Montqomery & Associates

Site: RioAlqom Minjng, Ljsbon. UT
Weather Conclitions: Sampler Signature:

Welf diam: 1/a. | 2. 3'faD 6. othet: D T W :  ) q J ' ^  T o t a t D e p t h :  l 7 q . S aPurge equip: E5-jB!:\. Btadder per; wafe'la o!.irive Ar Disptacemenr r_yr

oasevorume )l4icrolLow-Ftow Exiraction Oiherl
erc: -0.@ / 0.16 r o.J/

TD - DTWX Mutti

Did wel ldewatef? YES Totalvolume removed: l
Sample method: Disp Bailer Hydrasteeve New Tubino Ext. pod Othef: f\_.1

Samole date: Sample t ime:  I l3 DTW at sample: eq,Z5

An a lysis: 5OO mt N P poty - Afi.lnity, Ct. SO4, TDS, EC, pH 250 mt HNO3 poty ,fetd fitte.ed _ oissotved i,4etats

ment blank lD Field blank lD

Post ourqe ORpi

Volume of NAPL: Volume removed:

l  Vo lume= 97

Conf luence Environmental, Inc.
3308 ElCam;noAve., Suiie 3OO #148, Sacramenlo. CA 95821



Job#: 1350.15 e n  J K e m s - 8 [ 4 Client lvlontgomery & Associates

gite: Rio Algom Mininq, Lisbon. UT
Weather Condit ions: l ' Sampler Siqnature:

Welf diam: 1/4. 1' 2' 3'6) 6, Other DTW: 11\ 9ci iTotatDepth: i.<

Pump depth/ intake: liers: r .o.or u

- DTWX O.2O + D

Did well dewater? YES Totalvolume removedi al

Sample method: Disp Bailel New Tubinq Ext. Port Otheri

DTW a t  samp le :  l l ) . 9c  r

Lab: Enefqv Labs Number of bottleso
Ana lysis. 5oo mt NP pory - Arhahn tyl ct, SO4, ToS, Ec, pH 2gO mt HNO3 poty ,fietd flered , D6sotved Metats

Equipment blank lD Field blank lD

Duplrcate lD:

Pre-purqe ORP:

Volume of NAPL: Volume femoved: ml

l1 Volume =

Conf luence Environmental. Inc.
3308 ElCamino Ave., Suite 300 #148, Sacramento, CA 95821



Job#: 1350.15 Sa !9!i J Kerns - B t\4vers Client lvlontgomery & Associates
Well lD: Rio lvl inrnq, Ltsbon. LJT
Weather Con(itions: r'. ̂ .1 , - /-""i I Sampler Siqnature:

DTW: toral
BurSg-gquip-eigi Bjger__qei wa,ena . , pos r re A, Dlp.aLeme +. s5gr
lispbaie. reflon baite orher: iTubing: op, r"6_.,"--J"oJE- _- u.r
Bllgqmethod: 3 s case vo.ume .Mic,or'Low_iilb, :^1Ec
Fump oeprh/ Inrake: l ._r7, lMul l ip l iers:  . ._ , .q ,

I  ru -  ulvvl(  lMul l tol tef= l  vol l lme lano/^ a6.

L-vo!I1= i- X --: = - (Totar Purqe

)overy (TD - DTW X (i7d-p-iD=--------

r- -:--;

Time
T€{no

OH
SP co-!g Turbidity

Purge

"/ii1^-^, DO (ma.a ORP
DTW Notes

l - - l 7 ' \ : - l l 2cc r] vk.) f ,1  71

l : r i l l . t j l . i , , 1 . i . t . - ) )  j - l  1 ? . 0  \

l s 1 8 f . g
'\1cE

t-. ) 1 z - ) <
t;i 17,

i S L i \ .  - l? , tc 3 3 - 3 . 1 1
) )  A l : 7 9 1

r ; 7  L l \. 
-i 8 ,6 . \8.i2 Lr, 9 a  r ! 17.S r r 7 3 6

t : )  7 l t . q l lo(t +s. I ? o o l i .  o t 7 3 +q ,SI  17. i '

l 5 1 c l \ .  ' " ,",6 i?ob ' f  ' . Loc . \ ,  c
" . i  

I +q ii F , r 1c

1 5 1 ) l  l , . t 8 , 6 :\ goLi i5 .  u ?-t1o 6 , L : 1 . 6 D+\ .71 1 7 . 1 .

Did welldewater? YES d6-) Totalvolume removed: A , 
') (qaliff

Sample method: Disp B4ler Hydrasleeve NewTubing Ext. pori Other: A..\ i.-- +,,\ n^L,,..

Sample date: a\^pn t tr Sample time: : ti f 'r DTW at sample: I f7 ,i ':
Sample lD: 7i{7 Labr Enerov Labs Number of botflesff)
Analysis: 5OO rnt NP poty -Atkatinily, Cl, SO4, TDS, EC, pH 250 mLHNO3 poty.fietd tittered - Djssorved Metals

Equipment biank lD @ Field biank lD @
Duplicate lD: Pre-Duroe DO: Post purqe DO:
Fe2+i Pre-purqe ORP: Post durqe ORP:

NAPL deoth: Volume of NAPL: Volume aemoved: ml

Contluence Eniironmenlal, Inc.
3308 ElCaminoAve., Srrite 300 #148, Sacramento. CA 95821



Job#: 1350.15 Client Montgomery & Associates

Site: Rio Algom tvtininq, Lisbon, UT
Weather Conditions: t. , l ,_.. l, /n z--
lvelf diam:1/4" t' z' s G.)a. olne,:

- diffi:,1 Btaddet ped Waterra positiveAirDi

bailer teflon bailer oiher:

lv1icrc/Low-Flow Exhaclion Oihe.:

: f =0 .04  ?=0 .16  3 .=0 .37  4 -0 .6s  s=1 .02  6 .=1 .47  Rad ius

- DTW X Multiplier = 1 Vof urre . DTWX O.2O + D

Did welldewatet Totalvolume removed. ) ?, . i  (qal) L

drasleeve NewTubinq Ext. Pod Other:

DTWat samolei l l r- .

Lab: Enerqy Labs Number of bottles
Analysis: 5OO mlNP pory -Arkarinity Ct, SO4, TDS. EC, pH 250 mt HNO3 potv.fietd fittercd - oissolved Metats

uioment blank ID Field blank lD

Duplicate lD: Post purqe DOi

Pre-ouroe ORP: Post purqe ORP:

Volume of NAPLi Volume removed: ml

(Total P

Conf luence Environmental, Inc.
3308 ElCamino Ave., Suite 300 #148, Sacramento, CA 9582.1



Job#: 1350.15 Ie r :  JKems-BM Client: l\4ontgomery & Assocjates

Site: Rro Algom Mining, Lisbon, UT
Weather Conditions: i ,t

wef f diah: 1/4. 1' 2' 3.(4;) 6" other

TLbinq: oD:

depth/ intake: ers:1'=o.o4 2 -0.16 3.=0.37 4

D- DTWX Muttipiier= 1 VbiumE 80% Recovery (TD - OTWX 020 +

Cos'- -a.."hfr.

Did welldewatet YES Total volume removed: --- rqal/ L

rasleeve New Tub:nq Ext Port Other-

Lab: Enerqv Labs Numbef of
Analysis: 5OO mlNP poly -Ahahnrty, Ct, SO4, TDS, EC, pH 250 mtHNO3 poty'fietd iiltered - IJ6sorved Metats

Equioment blank lD Field blank iD

Post purqe ORP:

Volume of NAPL: Volume removed: ml

Conf luence Environmental, Inc,
3308 ElCarnino Ave., Suiie 300 #148, Sacramento, CA 95821



Job#: 1350.15 JKerns-B lv lvers Client: Montqomery & Associates

9lte: RioAlgom Minino, Lisbon. UT

Weather Conditions:

Weff diam: 1/4' 1' 2' 3'(4; k' oiheL DTw: lf tt

Purge method: 3-5

X MLrlt iol ier = 80% Recovery (TD - DTW Xj20 + D-

Did welldewaief? YES Totalvolume removed. - taal lL

SamDle method: Disp Bailer New Tubinq Ext. Port Othel

Samole date: DTW at sample: \\,

Number of
sis: 5oo mlNP ootv -Atkatinitv. ct. so4 250 nlHNO3 poly'lield lilte€d - Dissolved Melats

ent blank lD Field blank lD

Duolicate lD:

Volume of NAPL: Volume removedi ml

B0%=

Conf luence Environmental. Inc.
3308 ElCamino Ave., Suite 300 #148, Sacramento, CA 95821



Job#: 1350.15 {Kerns - B fulvers Client: Montqomery & Associates
Well lD: M\r - Site: RioAJOom l\,,lining, Lisbon, UT
Weather Conditions: l Sampler Siqnature:

Welldiam: j/a" | 2' 3.(a)6' c/ihell

Bladder Peri Watefia posri,veAir

Pu€e method: 3-5 case votum-e

: 1  =0 .04  2 "=0 . r6  3 "=0 .37  4  =o

- DTW X lvlulti

Did weildewater? YES Totalvolume removed:

Sample method: Disp Bailer Hydrasleeve NewTubinq Ext. port Other: O,,.-

SamDle t imei DTW at samole:

Lab: Enerqv Labs .. 'l

: 5OO miNP poly -Atkatinity, Ct, SO4, TDS, EC, pH 250,;tHNO3 poiy,fietd ftte|ed - Dissolved fiilera]s

t  blank iD Field blank lD

Hre-ouroe URP:

NAPL de Volume of NAPL: Volume removed: ml

Volume

Conlluence Environmental, Inc.
3308 ElCamino Ave., Suite300 #148, Sacrarnento, CA 95821



Job#: 1350.15 Sampler :  JKerns-BM Client: Montqornery & Assoctates

gite: RioAlgom [4inino, Lisbon. UT
Weather Conditions: r. r, .- i

!rp: Eg qg!-- Badoer pei warerajos r.ve Ai. D.sptac€Ten- Lx1.
disp bailer teflon baiter other
Purqe method: Micro/Low-Ftow Extr€cl on Olher:

l ie ts :  r .=o.oa 2=0.r6

X Multiplief = l VolLrme

a,,n
t 4 r

Did welldewater? YES Totalvolume removed:

Sample method: Disp Bailer Hydrasleeve New Tubjnq Ex| port Othel n,..\

DTW at samDlei

Number of bottles: 2
Analysis: 5Oo mtNP poty -Atkatiniiy, ct, SO4, TDS, EC, pH 2so mtHNO3 poly,fietd fitte@d - Dissolved Melats

ent blank ID Field blank lD

Duplicate lD:

urce ORP: Post Durqe ORP:

Voiume of NAPL: Volume removed: ml

1 Volume =

Contluence Environmental, Inc.
3308 ElCaminoAve., Suite 300 #148, Sacramento, CA 9S8Zj



Job#: 1350.15 sampler: I r"rn" (6iGF) Client Montgomery & Associates

we tDt /,/^-'//3
.=-/

Date(oDo.r2oi2): a).;,/?P2O,/.,/ Site: RioAloom [/inino. Lisbon_ UT

WeaiherGondilions: t-<>2.l $ampler Signature:44/_ -- ;;:-
well diam: 1/4' 1' 2, 3(?>' orhet:

. - - -
DTw: -7 Ql T^r^t t\a^+^' ,//zJtt(-

-Bglse eq!rpil9:_9e!:, _9!9SS9,
dispbailer teflon bailer other (

Psi Wat€ra Posit
.g tluuingt

ve An Displacement Ext. Svstem

OD: New Dedicaied /6
Purge method: 3 5casevolume N4icrcr'Low-.tow Ed€L; *;, 

-7/4--

Pump depW intake: 8ZJ- lMuttiptiers:,.- o.or e=o.ro s.=o.s

(ro - otw X Muttrptier = 1 vorume 1Bo% BecoveT(TDlDrw X-d761 oTffi

Total

Did welldewater? YES Totalvolume removed: - loal/ L

Sampie method. DisD Bailer New Tubinq Ext. Pojt Other:
/54)iz ?-rt

Samole d;tei Sample time: A9>

Sample lD: 7/36 Lab Enerqv Labs Number of bottles: 2
sls: 500 ml NP poly Alkaliiity, Cl, SO4, TDS, EC, pH 250 mt HNO3 poly ,tield fijteed - Dissotved Melats

ent blank lD Field blank lD
Duolicate lD:

Post ouroe ORP:

NAPL depth: Volume of NAPL: Volume femoved: ml

Contluence Environmental, Inc,
3308 ElCamino Ave., Suite300 #148, Sacra.nento, CA 95821



Job*: 1350.15 sampler I r"rn" (6-fiGD Client:l\4ontgomery & Associates

Well lDi ,4-//, >// 3 Date@Do.Po12): OS:'EM2a/</ Site: RioAloom [rinino. Lisbon. UT

lveather Conditions: aoo / s^^ptu, sign"Gu.lZ-- - =>,
wett diam: 1/4. r" z. {i)' otrre,, pfwt ("7 v/ ,'totat Deff /(7/q.)
Purge equipz'Es diamr) Btadder pei w_ _ dtera posi ve Ar Disptacemelt Fe.System.

dispbaire. tefron baire. other: lTubing; oo, uo, li@ls rq
Purge method: 3 5 case Vo ure{,'-M;tor'Low€-D L}tuacfor orher
Pump depth/ intake: lMufiiFiiers: ,.= o.o.

(TD- DTWX Muttiptier= 1 Votume @

Time
Temo

DH "fl9s9Turbidity
Purge

Rq!s&4
DO r..ar

ORP
DTW Notes

O5"7 t < a 3J3l 3 9w / .9 / /o /'/ / u6. t2-

Qc,a to_-/ 7.9 3 /o.? /*) / f t . r C ,

Qo3 //, o 7? t t  { Y t / . f ,/a 7 //t 0".1 /L\

9aG //.q z9 3ts9 3 /o. I r,t.tf
q..9 z 9 3 7 t tzbt'9

Qtz /7-4 7? Jiar, 5 1 I 9.5 99 /zts.tt9

Did welldewate.? YES ffiO ) Totalvolume removed: q teafi L\
sampJe method: Disp Ba;ter Hydra"t"uu" *@iii) Ext poa other:

"S 
RiD/zz" t.(

Samole date: Sample time: QIS DrlNalsalYlole: (a6-l)?

sample lD 7/3 7 Lab: EnerOy Labs Number of bottles: 2
Analysisi 5oO mtNP poiy -Atkalinily, Cl, SO4, TDS, EC, pH 250 mtHNO3 poty'Jietd ilered - D]ssotved Meiats

Equipment blankD @ Field blank lD @
D!plicate lD: Pre-pufoe DO: Posl purae DO:
Fe2*i Hrc-DUTOE URP: Post pufqe ORP:

NAPL deDth: Volume of NAPL: Volume removed ml

Conf luence Environmental, Inc.
3308 ElCamino Ave., Suiie 300 #i48, Sacramento, CA 9582.j



Job#: f350.15 Sampler: lfernyi6-five-E) Client: I\4ontgomery & Associates

Well lDt l,//.,.//3 Dateoooao,a: asf)2.z2a/y' Site: RioAlqom Mininq, Ltsbon. UT

Weather Conditions: a.:X\ / sampter sisnatff@*^ :=>
Well diqm: r/a, t z" s(1,\' oter: Dtvt, G79,/ ntat}e; taa/.<lf
Purge e_quip:(€-s:glgn) araoder pei warem posi.iveAi Disptdcen"r _LK. Sys,ell
disp bairer reJron baiter other lTubins, oo, r.,r"* z-6ifrD u
Purge method: (5; qase voiift vcrc _ow-r.ow -Khcrion orhar.
Pumpdepth/ intake: lMutt ipt ieG:r"=ooa,.=0.,63.=0.31

Tp - DTWX Mukiptier - 1 Votuqe 130% R;covery (TD-D-fWXtr70 +-Dm

?s. /

Did welldewater? YES lo lat  votume removeo: /  /

Sample method Disp Bailef Hyorasleeve .}{es(lubiriO Ext. pod Other:

DTN alsample: 7/,3/
Sample lD: 73 Lab: Enerqv Labs Number of bottles: 2
Analysis: 500 mtNP poty -Atlatiniiy, Ct, SO4, TOS, EC, pH 250 ftt HNO3 poty'fietd titieed - Dissotued Metais

uipment blank lD Fleld blank lD

Post ouroe DO:

Post purqe ORP:

NAPL depth: Volume of NAPL: Volume removed: ml

Confluence Environmental, Inc.
3308 ElCamino Ave., Suite300 #148, Sacramento, CA 95821



Job#: 1350.15 Sampler: JKerns-BMvers Client Montgomerv & Associates

Site: Rjo Algom [/ ] in inq, Lisbon. UT

Weather Conditions: Sampler Siqnature:

Well  diam: 1/a'  r '  2 '  J. f4.)6. orhei

Purce method: 3-5

lers; f-0.@ .=0.16

- DTWX Mult ipl ier = - DTWX O.2O + D

Did welldewater? YES Totalvolume removed: + (aal I
Sample method: DisD Bailer New Tubinq Ext. Poft Othef:

Sample lDl Lab: Enerov Labs Nurnbef of bottles: 2
slsi 500 mlNP poly -A kalinily, Cl, Sg4, TDS, EC, pH 250 mtHNO3 poty,neld nttered, Dissotved rMerats

t  blank lD Field blank lD

Duplicate lD:

uroe uRPi Post purqe ORP:

NAPL depth: Volume of NAPL: Volume removed: ml

Conlluence Environmental, Inc.
3308 El Camino Ave., Suite 300 #148, Sacramento, CA 95821



Job#: 1350.15 Sampler: J Kerns-B l\ lvers Client Montgomery & Associates

Well lD: ^,\ - . -r ' L, Dale1ooo.uo4:  6. - rApR?6rL/ Site: Rio Alqom l\4inrnq Lisbon. UT

WeatherConditions: LJ,,-l"u sampfersignature: /dr'z--
welt diam: 1/4" r" z, e"6)0. otrer:

1 /qllry: 57.q3 lTotal Depthi I qcr -
P!rge-lg€9jj9g)_9€4el_lei wareru posi ve Ai. Dsprace-renr F{r. svsr-m
d,sp baiter lerron bar€r orher: ]Tubing: op: r.r"* 6Giffi) ',a
Purge mettrod: g-s c""" vor,-e(fiilffiFio), Eirraction other:
Pump depth/ intake: I Lq.'l lM-ttiptiers

to- DTWX Muttipl ier = l  Votume lB0.@

Did welldewater? YES Total volume femoved: I L

method: Disp Eailef HydEsleeve NewTubinq Ext. Port Other: O--l-._- A.,,l r \]

Sample t ime:

Sample lD: Lab: Enerov Labs Number of botties: 2
: 500 mi NP polyjAlkalinity, cl, so4, TDs, Ec, pH 250 mtHNo3 poty,neld nitered - Dissotved lMetats

ent blank lD Field blank lD

Duolicate lD: Pre-purqe DO:

urqe oRP:

Volume of NAPL: Volume removed:

Conf Iuence Environmental, Inc,
3308 ElCamino Ave., Suite300 #148, Sacramenio, CA gs82t



Job#: 1350.15 Sa f tp le r  JKems-B Client l\,,lontgomery & Associates

94q RioAlqom tvlinjnq, Lisbon. UT
Weather Conditions:

welldiam va. 1. 2 '  3,GD6. olher:

Mido/Low Flow Exiraction Orher:

lers: r"- o.04 2"=o.jq

- DTW X Multiplier = l VoluJne 80% Recovery (TD DTWX 020 +

Did welldewater? YES Totalvolume removedl

Sample method: Disp Baiter Hydfasteeve New Tubing Ext. pod Other: aJ..l:

DTWat sampJe: 4,O,Sc'
Lab: Enerqv Labs Number of bottles

Analysis: 5oo mtNp poly , Alkatinity, Ct, so4, TpS, Ec, pH 250 mtHNO3 poty,field utered - Dissotved literats

uioment blank lD Field blank lD
Duplicate lD:

Post purqe ORP:

ume of NAPLI Volume removed: ml

1 Volume = q btal Pu

Conf luence Environmental, Inc.
3308 ElCamino Ave., Suite300 #14e, Sacramento, CA95821

80%=



Job#: 1350.15 samDter: I rern(16llE) Client l\rontqomery & Associates

WelltOr y'n @ DateoDooeora: (,8,9ift2a14 Site: Rio Aloom Minino. Lisbon. UT

Weather Conditions: ,, lrr.J lr- / Sampler SignaiJ -:==>-

well diam: 1/4' t, z. e" 6), orn",, orwt H Totaf Depth: E/2t".2O
Purge equip:.FS _oiam: _ _Badoer o"d wa.eid postreAirDsp,acem$r F4 SvTl_

oso oater ret'on oaier o-ne, (@ Tubing: oo, New Dedt4ed6a)
Purge method: 3-5casevotJme Mi.rc'.o{-Tow Lnrdcton olre.: 6^ 

\-

Pump depth/ intake: l/S- lMultiptiers: r"= o.oa 2=0.j6 3=o,s?

(TD - DTW X tvtuttipher = i Votume @

80%=

Did welldewatet YES Totalvolume removed:

Samole method: Diso Bailer New Tubinq Ext. Pod Other:
t4)24/L/

SamDle date: SarnDle time: DTW al sample:

SamDle lD: Number of bottles: 2
Ana lysis: 5OO ml NP poly - Atrahnrty, Ct, S 250 mlHNO3 Dolv.lield liltered - Dissolved Metals

Equipment blank lD Field blank lD

Pre-Duroe ORP: Post purqe ORP:

Volume of NAPL: Volume removed: ml

Confluence Environmental, Inc.
3308 El Camino Ave., Suite 300 #148, Sacramento, CA 95a21



Job#r 1350.15 sampter: .t<u,n(6-vF,b Client IVIontqomery & Associates

WetllO:lazffi Date pooctzo,zl: (r;P7r? 2al/ Site: RioA/qom Mrnino. Lisbon. UT

Weathe rCond i t i ons : ' x ,o l  / aS ,n , - J 9amplerSignature;4-,j==

Wefldiam: 1/4' t' z' a.(F)a' otner: av: #7 Total Depth: H /2".?d
Purge equi(-es oiui) eboo", p", wdle% oosiiive A r Disotacenenl _n. SysteT.
dispbailer teflon bailer olh€r: lTubing: OD: New Dedicaied NA
purge mettrod: g-" c*.vor".,u 6i.ro/Lo*l)9* E<l."io. c{*.
Pump deptv intake: Multipliers: r.=o.oa ? =0.i6

(TD - DTWX lvlult ipl ier= 1Votume 800/0 Recovery (TD - DTW X 020 + tm

X btal Pu i;n= 
-

llme I6qp SP Cond
r*stG)

Turbidity
Purg,"

Hl-S DO l.di
ORP

DTW Notes

/5iDs- B.a //73 7 sca /. s- /D .g /q9 7t.7o

t\-ob 8 l //24 (/ l /o.{ t q ? 75.b4

/tb L t . //2",/ G q t /2,t 2-Lr! 7S3r

t5r . / t3.l e,. c' /t)7 G ( o / O o L 7\'.JG

/s/l /4L 7.9 //3c { / , ) 9.9 /q7 7l3G

/tza /4.t 1,9 / / 5 ) ? /?3 7t:3 Q

/n7 /.lb 7 9 /1.3 | " 5-
J .

/o.s L q /f/ 7J.J Q

Drd welldewaref YES /uNO) Total volume femoved: /a t lga(J L) ,)
Sample method Disp Bailef Hyqru"t""u" $t ,(1 i-ib Err. port Other
^ .c94+z2c tL/
!iamole date: lample f lme. /)L> DTWat sample: 7t,3a"
SamplelD: -7/f1?

Lab: Enerqv Labs Number of bottles: 2
Analysis 5oo 'r! NP poty -atkatii ty, ct, so4, TDs, Ec pH 250 mtHNo3 polv'tietd fiftered D$olved Metats

Equroment blank lD @ Field blank lD @,
Duplicate lD: Pre-purqe DO: Post purqe DO:
Fe2*: Pre-0urce (JRP: Post purqe ORP:

NAPL deoth: Volume of NAPL: Volume removedi ml

Conf Iuence Environmental, Inc.
3308 ElCaminoAve., Suite300 #148, Sacramenio, CA 95821



Job#; 1350.15 Sampler: .tKerny.6MGi) Client Montqomery & Assocjates
/ 15:5

WeIl lDr 1,/1u/-- Date looo"uorzy: r>32?PA?a r/ Site: 8ro Algom Minino, Lisbon, UT
/

U&qlher Conditions: (,c,./ l",J Sampler Sisnaiwerz4:-:-- -,

Welldiam: r/4" t '  z" s,6)d uner: orw. E-# Total Depth: +d ,/21".?a)
lqge equip(es 0.,) er"ao", Don wateira pos |ve Ai, Dso.alemenr Lxr svsrem

o,spbaer rer.on bdier orna,: Juf'* oo, ** affiff 
"oPurge method: (6icase vorule vicro,row.row rn.aoior orrer:

Pump depth/ intake: I Mu ttiptiers: i.= 0.0a

(TD - DTW X Multiplier = 1 Votume leo% RecovetylTDlSTWIi)b-iTTWj
/(tu5

X 3 = 4et {Totat puroel1 Volume = W

'llme P,E SP Cond Turbidity
DO {m@n

ORP
DTW Notes

/53tt lZ ,C)
'/,1 ,zrlo ("" < ( i 75 193 75'.1.

/.v/b i l .  o 1,to )L3'7 t t;1 /) !1 /olf 7T.10

ltta J? u' ''l.te /.37 I Ioo.S |t.t ,qt
-75.rc

Did welldewater? YES aNO TolalvolLme reroved. /DD.{ y'ri'ill)l

Sample method: Disp Bajler Hydrasleeu" ]ye,@ffi Ext. port Other:
/r4Pz24 t f

Samole date: Samole time: ,//'/r) DTW at samote: /,J/ IO

sample lD: 7/ 9O Labi Enerqv Labs Number of bottles: 2
Analysis: 5oo mt NP poty - Att€tinity, Ct, SO4, TDs, Ec, pH 250 mtHNO3 poy,tietd fittered - Di$otved Meiats

Equioment blank lD ztr@ //" lh Field blank lD @,
Duplicate lD: Pfe-ouroe DO: Post pufqe DO:
Fe2'. Pre-purqe ORP: Post purqe ORP:

NAPL deoth: Volume of NAPLi Volume removed: ml

Conf Iuence Environmental, Inc.
3308 ElCanrino Ave., Suiie300 #148, Sacramento, CA95821



Job#: 1350.15 ler: J Kerns

Site: Rio AJgom fvtjninq, Lisbon. UT
Wealher Conditioisr (_a. / f-,^J

Well diam: 1/4. r. z' r.@0. ott",,
P!19,e equip: ES - diam: _Brgqqer_,e9i!_ry3!9g9. pos,iiive Air pisptacement - lxi. system

: OD: New Dedilaijer teflon bailer other:

method: 3,5 CaeVotume Micrc/Low Ftow Exrfacrion ether:
intaker ,/d2' 1 = 0 0 4 , = 0 1 6  1 = 0 3 ?

D - DTWX Mult ipl ier = 1vdi6E - DTWX O.2O + D

Time Wp
OH

SP c9!Q Turbidily
Purge

DOt 
"n

ORP
DTW Notes

/32a / , / .? 6.L) /'/3c) /3, / z,

Did well dewater? YES 60-) Total volume removed: (gal/ L)

Sample methodr Disp Baiter Z6-dill& New Tubing Ext. port Other
^ 25n/rz2r,\-
Sample 0ate: Sample time: /3L> DTWat sample: --

Sample ID: 7/ E2 Lab: Energy Labs Number of bottlesi 2
 nalysist 500 mtNP poty -Alkatjntty, Ct, SO4, TpS, EC, pH 250 mtHNO3 poty,fietd nltered - DFsolved Melats

Equipment blank lD @ Field blank lD @,
Darx.eatg+D: 3)/,/ 7> 7/ 25.'i e ,r.. Pre-purqe DOi Post purqe DO:
Fe2*i Pre ourqe ORP: Post puroe ORP:

NAPL depth: Volume of NAPL: Volume femoved. ml

Conf luence Environmentalr Inc-
3308 ElCaminoAve., Suite 300 #148, Sacramento, CA 95821



Job#: f350.15 Oient Montgomery & Associates

WelI lDt l./^./-//# Site: Rio Alqom I\/ininq Lisbon. UT

Weather Conditions: / /",t',.J
Well diam: r/4. r. z' sr4i>. o$er: DTwt 7>-. S/ Torat Deprh: lH<,2/7
!qg-e- e Bladder Pe.i Wat&a positiveAir Di

method: 3-5 case vol

rs:f= 0.04 2= 0.16

l\4ultiplief = 1 80% Recovery (TD - DTVVX!20 +

i lVolume=- X - {Totajpuroe) Rna/^=

Time
Temo SP Cond Turbldity

Purge

DO r.",,jl
ORP

DIW Notes

t3J,, r ,9 /zzb s- / y /2. t) ./2 / 75.2{

/33 3 //.9 Q t /  227 3 /J.4 /LJ6 792?

/3JG /3 I 9.r I ZzL q.u /,1.4 94 7t,La.
,339 /3 . t g./ tzz.9 G /q.D B 9 7'.LG

i3<t L 13.) t ,c t21ca /s.o r;3 -/5.LG

t3.6' /3,3 ?.o /2.'t'o I / t L 79 KZG

r3qtj t t , I cf, rZJ q t l l D . >
l r a

7t.2.,'

r.isl 1 3 o q . l tl-,lu .l r l //". a '7f -/S.Z(2

r.<9/ 13.O q, t r )s  / ,l .L r l , f /b.) 77 75.2(,2

Dd welldewater? YES aNO) Tora volJneJernoved: B \' tgal(Lj
Sample method: Disp Bailer Hydrasleeve -Ne*(fluft Ext. port Other:

at:Ats22 Lt'l
Samole date: sample t tme: _/.5\  ) orw at samole. 7J. )t.
sample lD. 7/bq Lab: Energv Labs Numbef of bottles: 2

 nalysis 5OOmtNPpoty Atkatinity, Cl SO4,TDS, EC, pH 250 mlHNO3 poty -fietd file€d - D]ssotved Meiats

Equipment blank lD @ Etgrq blank lD @
ot+rg*lelo:Si/,/ a  1/ tt;- (,, Pfe-purqe DOi Post purqe DO:
Fe2*: Pre'pufqe ORP: Post purqe ORP:

NAPL depth: Volume of NAPL: Volume removed: ml

Confluence Environmenlal, Inc.
3308 ElCaminoAve., Suite 300 #148, Sacramento, CA 95821



J o b # : 1 3 5 0 . 1 5 Client: lvlontqomery & Associates

Site: RioAlgom [/]ininq, Lisbon. UT

WeatherConditions: (_.2, SamplerSiqn

Welf diam: 1/a. r 2. 3. /{ k' otner DTw 7137 lTotat DeDrh:
Bladder Pei Wateiia positive Air Disptacement Er1.

Tubing: oD: New
Micrc/Low-Flow Extraction Oiher:

Multipliers: oo.

- DTW X lvlultiplier = 'l Volum-

Did welldewater? YES folal volume .emoved: 
2-/(?

Sample merhod: Dtsp Bailer Hvdrasleev"

DTWat sample:
Sample lD:7 /bG Lab: Enerqv Labs Numbef of bottles: 2
A na lysis: 5OO mr NP poty - Atratinity, Ct, SO4. TOS, EC, pH 2SO mi HNO3 poty ,tietd tittered - D6sorved Metats

uioment blank lD Field blank lD

Post puaqe DO:

Post ouroe ORP:

Volume of NAPL: Volume femoved: ml

1 yolrrns = >,i X 5

Conf Iuence Environmental, Inc.
3308 ElCaminoAve., Suite 300 #148, Sacramenro, CA 95821

l P u Bo%= 6Jl-S



Job#: 1350.15 Client: Montgomery & Associates
u'letttot y'-/L/1/e

Site: RioAlgom Mininq, Lisbon. UT
Weather Conditions: a, )a)

Wef ld iam:  1 /4 "  1 .  z ' 3 (4 . )6 'o rhe t :
: ES-diam: Bladder Peri Wale.q positive Air Displacement Ext. Sr,stem

Tubinq: oD: New
method: 3-5 CaseVotume tv cro/_ow Fow FendLuon Oher:

4trp depth/ intake: // t/ lers: i"= 0.04 2:0.r6

ier = 1 Volume

Did welldewate, YES Totalvolume femovedi

Sample method- Diso Bai ler New Tubinq Ext. Port Other:
a>:n Bz >-,

SamDle'da-te: Sample time: DTWatsamDle: . -

SamDle lD: Lab: Enerqv Labs Number of botiles: 2
sis 5oo ml NP pory Arka]|nrty, ct, so4, TDS, Ec, pH 250 mt HNo3 poJv .tietd tittercd - Dissotved i,4etals

ent blank ID Field blank lD

Dupl icate lD: Post purqe DO:

Post DUfoe ORP:

Volume of NAPL: Volume removed: ml

Conf Iuence Environmental, Inc.
3308 ElCamino Ave., Suite 300 #148, Sacramento, CA 95821



And Sam

(Total Purge)

Confl uence Environmental, Inc
3304 EI Cdino Ave, Suite 300 +r €, sacmento, cA 95321. 916-760,7641

Data Sheet
{ob#: f350.15 Client i\,,lontqomery & Associates
Well lD: ,1...1/ t') Date poocuor4: a,slq t)r2? oJ Site: Rio Alqom [Iinino, Lrsbon. UT
Weatfer Conditions:

Welldiam: 1/4. 1, 2" otflj 1,46<> :r,6t
Purge equip:G-:jgp, aradder peri Waiera posirive Air DispJacement
disp bailer renon baiter olher: Tubing: OD: uew r.6

!, method: 3-5 casevotume
depth/ intake: llers: r"=o.04 2"=0.r6 3.=0.37 4 =0.65 5.

- DTWX Mult ipl ier = ' l  Volume 80% Recovery 1tO - DtW X 0:O + D

Time
SP Cond Turbidity

Purge

l**l* DO,'.,r ORP DTW Notes

,/24^ 4 b ,.7 D,tt7 / . t c) </l hn ta

//,-2t / 27 / LSak b t 5 c.-1c t'6 h7.7?

/uLb t1 .  / /2.ttLL a.f % 67.AL

/u3/ 13.c' 9 . / / 25)^7 ) T t7.t1
, <  | 5,1 . /  25L( e.0(b 9r 6 / a t

Did well dewater? YES /-NO ) Tota'volume removed: 7t (ffiO

9?Inple method: Disp Bailer Hydrasleeve S.- fnrD Ext port Other:
^ 6APD2'ly'

Samole time: ,//,35 orwatsamale: Z7b3

Sample lD 7/a 7 Lab: Enefqv Labs Number of bottles: 2
AnalYsis: 5OO mlNP poly -Alkalinjty, Ct, SO4, TDS, EC, pH 250 mtHNO3 poty,tietd titiered - Dissotved i/erars

Equioment blank lD @ Field blank lD (d.

DuDlicate lD: Pfe-purqe DO: Post Duroe DO:
Fe2*i Pre-purqe ORP: Post ourae ORP:

NAPL deothl Volume of NAPL: Volume femoved: ml



Data Sheet
{ob#: 1350.15 Client Moniqomery & Associates
Ulell lDt /44/<a Site: Rro Alqom Minin
Weather Conditions:

Welldiam. r/4. r, 2. 3'(?). othei loral Deptht ./ 2q,0o

disp bailer teflon baiter other: Tubing: oD: New
Micro/Low Flow Enraciion Oiher:
Multipliers: i.-oo! r'-o.r6 3"= 0.

:.qTW X lMultiplier= l Votum= 80% Recovery (TD - DTW X 0.20J

= 72.) gotal eurgel qao/^= -/ /, / ^<t

Time Je1i'p
OH

sP gelq Turbidity
DO h./r

ORP DTW Notes

/zt /L9)a o 2 / . D 2qL 9u.co
/hL /2. t 5 . / / 2 7 t f 7 5 / / . 4 ?,tG 9b.s/
rTtts /?,f ; .1 /2:737 7 7b.{ 2ut ?(,.1/

'4. f/^/ L A",Z

Did welldewatep YEs -No ) Totalvolume removed: 7a".<' 16ai L\

Sample method: Disp Bailef Hvdrasleeve Nev(fi6iiq) Ext. port Other:
a><.APz2- /'/

Samole date: samDle timer ,/72f DTw atsamlle. g ),, /o.l

sample lD: 7/-7 b Lab: Enerqv Labs Number of boft les: 2
Analysis: 5OO ml NP poly - Ahahniiy, Cr, SO4, TDS, EC, pH 250 mlHNO3 potv.fetd ftrered - Dissotved t\,lelats

Equipment blank lD @ Field blank lD @.
Duplic€te lD 

'7t79 
e' /73' Pre-ouroe DO: Post purqe DO:

Fe2+'. Ple-ouroe uRPt Post purqe ORP:

NAPL deothl Volume of NAPL: Volume removed. ml

Confluence Environmental, Inc
$04 E camino ave, suile 300 *r /a, seamenlo, ca 95321 , 916-760-7641



Job#: 1350.15 Sampler: J Kerns 6M-le, Client Montgomery & Associates
welllDl. /-//1.//75

_./
Date po.Poi4: CAl9Pz2oy/ Site:  RioAlgom Mining, Lisbon. UT

Weather Conditions: 6"'o I s"mple, sign@ ---

Welldiami i/4' 1' 2" 3^a?r). oiher: OTW 82.L7 fotalOeptht /2f..7
Purge equip: LS-dim. .Baoder pe.i WaqJjl_ pos, rre Ai. D.sptacenalr Ln. Sysren
disp bailer teJlon bairer oiher Z9 lTubing: Op: Net, o"oi"ut"o fi)
Purge ftethod: 3-5 Case votume Micrc/Low-Flow Enraction Olhefi Uo
Pump depth/ intake: /rf. 5- lMuttiptigrs: j =0.04 2 =0,6

(TD - otwX Muttiptier = 1 Votume @

80%=

Did welldewater? YES Iotalvolume removed:

method: Disp Bailer New Tubinq Ext. Pod Otheri
^ .oy4ft2a t4

samole lD 7D7 3 N!mber of bottles: 2
Ana lysis: 5oo mr NP pory - Arkariniiy, cr, so4, TDs, Ec, pH 250 ml t-tNo3 poty .fietd flercd - Dissotved Metats

Eouiomeni blank lD Field blank lD

Duolicate lD: Pre-puroe DO: Post purqe DO:

Pre-ouroe ORP:

Volume of NAPL: Volume removed- ml

Conf luence Environmenlal. Inc.
3308 El Camino Ave., Suite 300 #148, Sacramento, CA 95821



Job#: 1350.15 Client: Montgomery & Associates

Well lD: Site: Rro Alqom Mining, Lisbon UT

Weather Conditionsi

Welldiam: i /a, r.  z, 3,aai). other: Tolal Oepth: /24,7A
qla!4!r Peri warera Posi.it. An Disptdcemelr LK.

method: 3 5 case volum
depthy' intake: Mullipliers: r.= o.o!

- DTWX l\4ultiplier = 1 Volume

l yorume=- x ::-- (rote|lgg*__ .___!9_yr_-

Time te{lp SP Cond
(ms/,6)

Turbidjty
Purge

H9f$ DO (.oa O R P
Notes

C, x> Itt ' l 4 S-Do t . { / t ,3 /3L
s 1 /J /7 ? / t  .7 l0o 52.3nt

/ott.l n.3 a9 /J3/ / 2 f 9rt tt2.l>
6,Zt //.9 79 e]9

/c5a 8 > / . ) t t ,7 2t1 J'l

/L3 /4,2 6.5 /52a, s //. L 5? t42..16

/LS7,a tlc b. { /52/< ) / o { I tr).{<>

a < 9 /.3,7 u.g /<L/5' J /2, //.Y A q o

Did welldewater? YES aNo) Tolal volume removed: *lL rcat 6)

Sample method: Disp Bailer Hvdraste"u" +l* 6lli Elt. Port Other:
4t5r4|r2z:, ,1

Semole daie: Samole time: //.J7> DTW at sample: 621O

Sa"r'plelD:7O7q Lab: Enerqv Labs Number of botrles: 2
Analysis: 5OO ml NP poly - Alkalinity, Cl, SO4, TOS EC,pH 250 mtHNO3 poty *fietd titie.ed Disotved Metals

Equipment blank lD @ Field blank lD @

Duplicate lD: Pre-Durae DO: Post purqe DO:

Fe2+'. Pre-our0e URP: Post Purq-A ORP:

NAPL deDth: Volume of NAPL: Vollme removed: ml

Conf Iuence Environmental, Inc.
3308 ElCam'no Ave., Suiie30O #14a, Sacramento, CA95821



Jobd: 1350.15 Clienl: Montgomery & Associates

Dateooocrm,a: aSFFzZ?a,t Site: RioAloom [4i

Weather Conditions: aa).,

Weff diam: i/4' 1' z' 3' 6il6' olher

r teilon bailer oiher:

N4ico/Low-Flow Extraciion Olher:

Multipliers:1 = o.oa

80% Recovery (TD - DTWX 020 +

Time
Tlmo
i'6) OH

SP Cond
{msr/re-Turbidity

Purge

EPry,:dDO (.a.a ORP
DTW Notes

///o /2.t B.S /s70 3 < s t 9 J./-, ) ,r-8J
|  2,t 8.t /te// 3 sa / / .9 '7b

111.90

// 27 /2'.1? 6 . 5 /br9 3 J a 7 tr' 82.?O

Did wel ldewaier? YES (NO) Totalvolume removed 14> lfiilt r

Sample method. Disp Barler Hydrasleeve +le."dfi;i) Lxr Port Other
O5:l1Az24 /'/

Sample date: Sample time: //3a D-.Watsamote. b2.?A

SamplelD:707f Lab: Enercv Labs Number of bottles. 2
Analvsis: 5oo ml NP poly - A har nrty, cl, so4, TDS, Ec, pH 250 ml HNo3 polv ,field nrieled - Dissolved Metats

Eouioment blank lD @ Field blank lD @

Duplicate lD: 7O7(-? e //3f Pre-purqe DO: Post purqe DOI

Fe2*. PTE-OUTOC UKP: Post purqe ORP:

NAPL deoth: Volume of NAPL: Volume removed: ml

(*

Conlluence Environmental, Inc,
3308 El Camino Ave., Suite 300 #148, Sacramento, CA 95821



Job#: 1350.15 Client Montgomery & Associates

Weatler Conditions: Sampler Siqnj

welldiam: 1/a' r, z" sG.]' otter:
Purge eqllp:Es dam: Btadder -Dei Wateaa posit\eArDisp.(emenr En.

method: 3-5 CaseVotLme Micro/Low-F ow LKracrion
Pump depthl intaket ,//A / Mu l e rs :  r  =o .M 2-0 ,16

D - DTWX NlultipJier = 1 Volume 80o/o Recoverv (TD - DTWX 0.2i + D

Did welldewater? YES Total volume removed:

Samole method: Diso Bailer New Tubinq Ext Port Other:

Sample daie: Sample timei ,// DTW at sam

Sample lD: 2 77 Lab: Enerqv Labs Number of bottlesi 2

500 ml NP poly ' Alkaliiity, Cl, SO4, TDS, EC, pH 250 mlHNO3 polv'field fiJte@d - Dissolved Metals

ent blank lD Field blank lD

Duplicate lD: Pre-ourqe DOi

Pre-DUroe ORPi POSI  OUTOC URP:

Volume of NAPL: Volume removed: ml

Conf luence Environmental, Inc.
3308 ElCaminoAve., Suite300 #148, Sacramento, CA 95821



Job#: 1350.15 sampler: J Kernqa6frFib Client I\,,igntgomery & Associaies
Well lD: //42/7bi

i===/

DatepDodm?): (fJ?PZz<'/y' Site: RroAlgom Minrnq, Lrsbon. UT
WeatherConditions: <.<:o/ 11,,"<,/ sampter sign;tuEv4=- ->-
Welf diam: r/4' t' z. s,1f\, ove,,

: -
D-t 8Z AY 'lotat Depth: ,/ S:/ (a

S_e eqg!4!glg) B.aoder pe.i warera pos lve Ai. D spracetrerLAs:/$em
barler reflo.baler orhe.. ,Tubing: OD: r.,rew z,fea cared un

Purge method: g-s cas- vorume tq€;G;bw cnracrion or"e.: 
.g

Pumpdepih/intake: lEiftiFiiers:,.=o,

(TD - OtWX vuttiptier - 1 Votume@

Did wel ldewateP YES TotaivolLrme refioved: a hal

Sample method: Disp Bailer Hvdrasleeve ltew (fub.nb Exl Port Oiher.

Samole date: Samole t ime:

Samole lDl Lab: Enerqv Labs Number of bottles: 2
: 500 ml NP poly - A kal . ty. Cl, SO4. TDS. EC pP 250 ml HNO3 po.y 'lied i rered - Disso ved Metats

ent blank lD Field blank lD

Duplicate lD: Pre-ouroe DO:

PTE-OUIOE UKP: POSI  DLTOC UKP:

Vol!me of NAPL: Volume removed: ml

Conf luence Environmental, Inc.
3308 ElCamino Ave., Suite 300 #148, Sacramento, CA95821



J o b * : 1 3 5 0 . 1 5 Client: Montqomerv & Associates
wett tDt,L/t{4/Z l>,/22 o/{ Site: Rio Algom Mining, Lisbon, UT
Weather Conditions: ( c.,/ l,n-

Welf diam: r/4. t z. s.(q j oner: qln : 211.a"\- Total Deprhi /f-l y'<)

bailer reflon baiJer olher:

Waiera Positive Arr Disotacement

Mic.o/Low Flow EKlraciron Othef:

Pump deptl/ intake:-- IeEl "* 
,

- DTW X Multiplier = - DTWX 0.20 +

Did welldewater? YES Total volLrme removed: ,/ 55

SamDle merhodr Diso Bailer Hvdrasleeve
^ .art4; 'zz! / . /

Sample t ime: DTwatsamoler 54 a-f

Lab. Enefqv Labs Number of bottlesi 2
: 500 mlNP poly - Alkaljnity, Cl, SO4, TDS, EC, pH 250 mlHNO3 poly,lietd riltered - Dissolved Merats

ent blank lD Field blank lD

Duolicate ID: Pre-ouroe DO:

Pre-purqe ORP:

Volume of NAPL: Volume removed: ml

Conf luence Environmental, Inc.
3308 ElCamino Ave., Suite300 #148, Sacramento, CA 95821



Job#: 1350. f5 JKerns-B l \4 qllgnt Montqomery & Assocjates
Well lD: Mu - | tt Site: RioAlgom l\4ining, Lisbon, UT
Weather Conditions:

DTW: 15 . C

€rs: r.- o.o4 2.=0.16

- DTW X lrul

Did welldewate, YES Totalvolume removedl

Samole method: Diso Bailer New Tubi

DTWatsamDle: lS.o

Lab: Enerqv Labs Number of
Analysis: 500 mlNP poty -Atkatiniry, ct, SO4, TDS, EC, pH 250 mtHNO3 potv "fietd ttered - Dissolved Metats

uiDment blank lD Field blank lD

Post Durae ORP:

Volume of NAPL: Volume removed. ml

l
180%=

Contluence Envitonmental. Inc.
3308 ElCamino Ave., Suiie 300 #148, Sacramento, CA 95821



Job#: 1350.15 Sampler: JKeans-BMvers CIient: Montgomery & Associates
W e l l I D :  M w  - l I { Pq@ ooo"tzo,:; Aa AOn).tL/ Site: RioAlgom lMining, Lisbon, Ui

Weather Conditions: a.l, tr S?mpfer Signature: ,4 ./.')a-t-

wettoiam: +._r"4s"6D0" otr,u,, lorw: l: cL To6oept: t.6.q
Furge equrp:(Es - dim:_) Btaddp peri Wdter.a pos|rneAr Disptdcen..r LK. SvsEm-.-- -;=.+:P '
disp ba'ler rerion bai,er oher: Tubinqt OD. New (Dedi.ared'_, NA
purge methoO: g-"c","vor,.u ({;;;-,;i e,r,u"fo. o,r,".
Pump depth/ intake: rlL' lil-umFli..-ters: r"= o oa ,,= o. j6 3.=0.,4"_0.05 5=j.02 6.=r.47 naaus

(rD - DTW X Multiplier = 1 Volume -- IB0% Recoveryl-D -DMI-d76TTfu

Conf luence Environmental, Inc.
3308 ElCamino Ave., Suile 300 #148, Sacramento, CA 95821

Did welldewater? YES

le meihod: Disp Bailer Hydrasleeve New Tubing Ext. Poft Other: A),a,tcc.l n.L.

DTW at samDle:

lelD Tt\ Lab: Enerqv Labs Number of bottle{D
Analysis: 5OO mrNP pory -Arkarin ty, Ct, SO4, ToS, EC, pH 250 mtHNO3 pov,neid itered - Dissotved l,terats

Field blank I

Duolicate lDi Post purqe DO:

Post Durqe ORP:

Volume of NAPLi Voiume removed:



Purginq And Samplinq Data Sh

t volume = 31 .J X I = 99.9 ootateqrse] so%=

Confluence Environmental, Inc
330a El cmino Ave, sufte 3m fi 4a, sacmento, ca 05821 , 916-760-7641

ng mplnn eet
Job#: 1350.'15 Samplen J Kerns B l\rvers Client l\4ontgomery & Associates

Well lD: AAt, - l lR Date (DDoor2oi2): aSAfl? ?o/ -r Site: Rio Alqom Mininq, Lisbon. UT

Wq ther Conditions: C--11( - L,,-"L- Sampler Siqnature:

lvelldiam: 1/4. r" z. Er?D o. otn",,
/.

DTW: /.j. O L Total Deothi A( . *t
Purge equip: Per Wrrerra PositiveAr Dispta.enent E<i System

,/'--.s\
Tubing: OD: New ( Dedicaiedj NAdisp bajier teflon bailer

Purge method: 6 s case votL;i6 Mic otow-Ftow -srdction orher:
Pump deptv intake: r+? !4ultipliers: i,=o.oa

(TD - DTWX Multiplier = 1 Volume leOy. necovery (TD - DfWX 020 * DTW

Tinre
SP Cond

tosr6t!
Turbidity

Purge
Bate6al

DO (^on O R P
DTW Notes

I O - H c 1 . qr -\ Lt(. L f . o ) 9.t; q t  L t l-7. zc

..91q l c  . q q . c q L 6 f , 9 . ) \ o L .o. ' 2 9 )
l c . 9

I coo
l o .  t l q , l . l l .  I 3 . O l c n f  . 6 ! / ?,1 1 l ? . l  q

Drd welldewater? YES ( NO') Total volume removed: / c D 6D L)

Sample method: Disp Bailer Hydrasleeve NewTubinq Ext. Port Other: h..1,,,-f--( T-Li-,^

SamDle daie: D-1 APll)r-r!SamDle time: I f-(\.( DTW at samDlei.

Sample lD: 7l \  A Lab: Enerqv Labs Number of bottle{i))
Analvsis: 500 mlNP poly - Alkaiinilv, Cl, SO4, TOS, EC. oH 250 mlHNO3 polv'feld liltercd - Dissolved Metals

Eouioment blank lD @ Field blank lD 6

Duolicate lD: Pre-purqe DO: Post purqe DOi

Fe2*j Pre-purqe ORP: Post purqe ORP:

NAPL deDth: Voiume of NAPL: Volume removed: ml



Purging And Samplinq Data She

' 1  V o l u m e =  -  X  - = -  ( T o t a t p u r g e ) 80%o=

Confl uence Environmental, Inc
$04 a cflim ave, suire 300 +1€, sac€meilo, ca 9s32r , 916-760-7641

mD||n a et
Job#: 1350.15 Sqmpler: J Kerns B t\tvers Client lvlontqomery & Associates

Wel l  lD:  ^ / , -  -  I  16\ Date (Dm"rorz) :  . r  \AORri tLr Siter Rio Alqom lvlinino_ Lisbon UT

weather  Cond i t ions :  r - . ^ ,L . -  / . . . t c l  l sampter  s iqnature :  / *2 t -
welldiam: t/4' 1. 2, 3.fA 6 cxher: DTW: }it. lq

/
TotalDeoth: qn

rurge melnoO: 3 5Ca$,goune Miclclt-ow Ftow Ed.dqjol Olhe..
Pump depth/ intake: '- lMuftipliers: r'= o.e

(TD - DTW X [4ultiplief = 1 Votume 180% RecoverylTD _ DTW X 070;TTry)

Time
Temo pn

SP Cond Turbidiiy
DO i.d

O R P DTW Notes

l ' l L ' . { t , 5
-7.1, q.i,5 L z. t_ b , L l l t ls.7i f . . l q r+ :@-  f ; '

Did welldewaier? YES (NO2 Totalvolume removed: (qal/ L)

sampte merhod: Di"o B"itd,-6;;;.,_}, New Tub'nq Ext. Port Other:

Sample date: .)1ASn7ilq SamDle t imer | -1 q< DTWatsamo le :  7 r  . l c l

Samole tu:  +1,- t - . Lab: Enerov Labs t'lumoer ot oottlelD
Analvsis: 500 mlNP polv - Alkalinit!. cl, so4. TDS, EC. DH 250 mlHNO3 Dolv'field iiltered - Dissotued Metals

Eouioment blank ID @ Field blank lD (d

Duplicate lD: Pre-DUrqe DOi Post ouroe DO:
Fe2+: Pre-purqe ORPi Post ourqe ORP:

NAPL deDthi Volume of NAPL: Volume removed: ml



Purging And Samplinq D

l  Volume=_ X _='- (Jotal purge)

Confluence Environmental, Ino
$m El camino ave, suite 300 fi 44, sacamento, cA 95321 , s16-760-7641

80%=

urotn n tn ata Sheet
Job#: 1350.15 Sampler J Kerns B l\/vers Qlient Montqomery & Associates

Well lD: ,\r,  - r rq Date(Ooo.aorai  t ) ' \  LPn thIt l Site: Rio Algom Mininq, Lisbon. UT

Weather Conditions: L.-\,^.i . -/- ia{ lsampter sislature: -1-
welldiam: r/4. 

" 
, ' 

"'6 
u' (n*, DTW: 7at,I c{ Total Depth: qC-

Purge equrp:( ES - diam:, Bladder peri

disp bajler telion bailer oher:

Purse method: 3-5 case votJmeaM,crolLow;;;) *."". o*.
Pump depth/ intake: M-u-lTiFl.-...-rer$

(TD - DTW X lvultiplier = 1 VoJume 180% necovery 1lO OIW X O2O + OtlM

Time
Temp

oH
SP Cond Turbidity

Purge

DO {mq,n
ORP

DTW Notes

i ' . ' ( '  ( + r

trt- t liIt"','

Did welldewater? YES -UlO Total volume removed: (qal/ L)

samole method: Diso-#/iler HvdEsleeve NedTubinq Ext Port'/other:

Samole date:-,2 Samole time: -,2 ,,' 6TW"t."rot", ,/

SampMD: uK enu,ov t"o" ,./ Number'6 bottles: 2
nnafysis: soo rr NP poly - Allalinily, cr, SOa, rDS, Ecl 250 a l-rNo3 poly 'f eldlered - Disso ved Metals

Equipment blank lD .,'@ Field b,ank lD @ ,/ ,-.-'

DuDlicate lD: Pre-Durqe DO: ,/ Post oLrfoe DO: -./

Fe2*: ,./ Pre-Duroe ORP: / tsOSI OUTOE L'KP:

upro#: votunr4r nnpr, '/ Volume remolied: ml



Purging And Samplinq Data She

'1 Volume = l3 X _l_= i'? gotareurse) 80%= 7q . t{

u mp ata et
Job#: 1350.'15 Samplen J Kems B lvlvers Client l\/ontqomerv & Assoctates

W e l l l D :  ^ , 4 ,  . - t l d i Qq!e!Do@r): .r'i Anr 76r-l _qteiRio Alqom ft,,lininq. Lisbon. UT

weather Conditions: | ,,!,[^- -/).1/4 lsampter siq4arure: "aL.2_*
wetf ofam:1/4'  t '  2 '  3 ' f4 ')6 '  c] / .her DTW:

,/'
7 n . l q  . T o t a l D e b t h :  C l n

- / - - \Furge equlF ES dm: : Btadde pei Wdrena oosiiveAl Dsptace-rerL rn. Svsem
disp baiter tefton baiter orher: Tubing: oD: rc* fGEG) 

"oPurge method: (3-5 casevo;J M,crc4 ow-.ow r{l..ciol orher:
Pump depth/  In taKe:  IV. .h- ,h lMul t ip l iers: ,  =o.@ z-0.16 3,=0.3

(TD- DTwXMukiptier= t Votume @

Tlme IRrnp
OH

SP Cond Turbidiiy
Purge

Rat@
DO (nonr ORP DTW Notes

I L I i J 7.L q-i'< L + .+ t ) l \ tt, LU u l ,+ R/ . .  ID

lLl r-r u,,r ll , J , , t lrrrt ( (a .,.0{ r, { ) ( t , . , , . .

i 6 ! r : q .?, 7,(, i (rr ta, . \  I a t q k , \ l

Did well dewater? Cvrs) r.ro ToralvolJne removed: I .,, o frqaD rt
-'--\

SamDle method( Diso Bailer I HvdEsleeve New Tubino Ext. Port Other:

Samole date:.vatn)n &,Samole t ime- a.l .  ? t ' DTW at samole: 1r: q

Samp le  lD :  V l \q Lab: Enerqv Labs Number of bottlesG)
Analvsis: 500 mlNP oolv - Alkalinitv. Cl. SO4. TDS. EC.0H 250 mlHNO3 oolv'feld fille.ed - Dissolved Metals

Eouioment blank lD @ Field blank lD @

Duolicate lD: Pre-purqe DO: Post purqe DO:

Fe2*l Pre-purqe ORP: Post ourqe ORP:

NAPL deothl Volume of NAPLi Volume removed: ml

Confluence Environmental, Inc
3304 El Camino A!e, Slite 300 ,144, szcmenro, cA 95a21. 916 760,764i



Jgb#: 1350.15
.Client Montqomerv & Associates

Site: Rio Alqom lVininq, Lisbon, UT
Weather Conditions:

Well diam: 1/a" 1. 2" 3, : l)-s.A\ Total Depth: 'L
Purge equip: E:/t"6.n: Btadder)r-et- wut". p",ri{e., or.pracemer rx9sffi
.,p boi... _t€n6ibo,ro, 

",r,.,. 
- / Tubtng: oD: New Dediclared J\A

Purge method: 3-5

Multipliers: r.= o.or z.=o.re g.=o.gz r.=o.os s
- DTW X lMultiplier = r VotLrrne 80% Recovery (TD - DTWXO2O +-

(TotalPurge)

Conf luence Environmental, Inc
$oa Er cnino A@, suile 300 *r?|a, sacrmenro, ca s5a21, s16-760 7641

80o/"=

'llme
-t€mo

on
.R."HTurbidity

DO {m.'/|l
ORP

DTW Notes

lo  \a l . . t 7.L t )  . 6 3 . q 1 l :1_^ r ) i 8 l I+\ e l*7.-s-

Did welldewater? YES aNO) Tolal volume removed: -- (oal/ L)

Sample method: Disp Bailer 6"*F, New Tuoinq Ext. Port Other

Samole date:f l7,LPn).JqSample time: t.'-stl DTW ai samole:

Samole lD: 7 lq I Lab: Enerqv Labs Number of boftle(rt)
AnalVSiS: 5OO miNP polv-Akalinitv, CL, SO4. TDS. EC. oh 250 mtHNO3 Dotv'iletd iittered - Dissolved Metats

Equioment blank lD @ Field blank lD (A

DuDlicate ID: Pre-oufoe DO: Post purqe DO:

Fe2ti Pre-ouroe ORP:

NAPL deoth: Volume of NAPL: Volume removed: ml



Job#r 1350.15 gellpler: J Ke.ns B Client: Montgomerv & Associ

Site: Rio Aloom l\4inino, Lisb

Weather Conditionsi

Well diam: t/4, 1" 2, 3, DTw: lZS.8a Tdral
Purge equip: Bladder Pei Waietra Posjiive Air Disptacement En. Svstem

Iqbing: oD: rew ( oeoicat& ) u

Pump depth/ intake: lers:r'=0.M 2=0.16 3.=0.37 4.=o.os s.-r.02 6,-r.47 rradus,xo.i63

- DTWX Muttiplier = 1 Votunre 9q% Recovery (TD - DTWJO2O +

1 Volume = (TotalPurge)

llme Ienp
orl

SP Coqd
(ms/lisr l

Turbidity
Purge

2$::s:l DOt an
O R P

Notes
<iltt 8 . + lq-sq zf fL Ll t . 6 Lntt , q t . D I  )< clc

l o . l qq . ( L { B 1 I 85. l ) ,<.q I

l L l g q t 4  s b 5. \ +.a c i . c ? 1 t . 3 I Z,S 1r

r )_9 l o .  ? q . ? i q  1 q .1fl SLa) R . ( q 8.i .\ l rs9 i
r7-l l o  .q g ,s l L t 4 g 1 { .::-o c R , 8 \ 7 e , S

LSc , a B . s I  q./ g, 37 S.b r: 7.,.{ 9 . 8  | 6',A.) I )s;9 ,

r 1 \ . ( .l 7 l ( ] . n R- 6 q . t

Did well dewatef YES fTd Totalvolume removed: t-.T\ iJ]al l(l

qample methoo: Disp Bailer Hyd'sleeve *"r rrrro ao ron **ffi

Samole date:. ,  Al? ) / , / . t Sample time: lt :1,(- DTWatsamDle :  l - ) - ( . q  1

Sample lD: ? tL+ t Lab: Enerov Labs Number of bottle<?)
Analysis: 5OO ml NP poty - A katin ity, Cl, SO4, TDS, EC, pH 250 m HNO3 ootv 'tie d ii tered - Dissotved Metats

Equipment blank lD @ Field blank lD (d

Duplicate lD: Pre-purqe DO: Post purqe DO:

Fe2*l Post purqe ORP:

NAPL deothl Volume of NAPL: Volume removed: ml

Conf luence Environmental, Inc
3303 El Camino Ave, Suite 300 ,143, S€cEmenro, cA 95821 , 916-760-7641



Purging And Samplinq Data Sh

1 Volume = 79 x 3 = 2'17 (Totat purge)

Confluence Environmental, Inc
$oa El Camino Ave, Suite 3o0 {148, Sacamento, CA 9sa21. 916-760 7641

80%=

rg Ing a eet
J o b # :  1 3 5 0 . 1 5 $empler: JKernsBMvers .Client l\rontqomery & Associates

W e l l l D :  M L , .  r  1 a Date @ooaor4: ALAPQ)et q Site: Rio Algom l\4inino, Lisbon. UT

Weather Conditions: C.,l A Sampfersiqnature: -Z.Z

Welldiam: i/4. r ' , r. lDu. *n",,
/'

DTW: r?^i .8 \  TotalDepth: )+L,61
Purge equtp: ES i diam, Btadde/

disp bailer teflon bailer oiipr:

watetra Posilive Air Displacement Ext. S)siem
-F1\

lublng: OD New ( Dedicated 1 NA
purge methoo: Gc""" vor"i) vi"'o,. o. ro' rrrraclon orhe..
Pump depth/ intake: IA?.S I M uttiptiers: r.= 0.04 r:=

(tO - OTWX Vultiptier = t Votume 180% necovery rTO - OtW X 07Ol Dfi6

Time
Tamo
/6i t l;

SP Col4 Turbidity
Purge

Rate@
""lffiy,udDO r.do

ORP
DTW Notes

l ? . s 7.  1 ) t ^ 1 . n -79 q,L . / 87,i] t?J..? ?

l ) i q \ ? . ( , z l . c L r-- IS ' l J R ' , l 1 q t . r ) { . . ) a

I 1.5 7 11. . : qcl c 5 9 .(a 'L17
R . t q r1"1. I \ 7 6 . L )

Did well dewater? YES aNO, Totalvolume removed: ? :t ? trG'D L)

Sample method: Disp Bailer Hvdrasleeve New Tubinq Ext. Port Other: n--t -, L.-i {-, l -\-

SamDle date:^) Aon)^l Sample time: l;loa) DTWat sample: \) (. .L7
Samo le  lD :  ? r+1 Lab: Enefoy Labs Number of bottle<:h
Analysjs: 5oo mt NP poty - Arkarin ity, cl, so4, TDs, Ec, pH 2so m HNo3 potv 'tield filtered - oissotved Merats

Equipment blank lD @ Field blank lD @

Duplicate lD: Prc-purqe DO: Post purqe DO:
Fe2*: PIE-OUTOC URP: Post Durqe ORPi

NAPL deoth: Volume of NAPLI Volume removed: ml



Sam le Lo
l
iJobNumber:'1350.15

and Associates

Site: Rio Alqom Mininq, Lisbon UT Sampler: Brandon M

Ship Date/Notes



Sam le Lo

Job Number: '1350.15 Client: IVI andAssociates

om Mini Lisbon UT iSam : Josh Kerns

Shio Date/Notessplit, r inse



Job Number;  1350.15 and Associates

lSite: Rio Mining, Lisbon UT Sampler: Josh Kerns

Well
ID

Sample
ID Date Tjme

Sample
Method

(HS, LF, P)

QC
Sample

(dup, split, r inse) Ship Date/Notes

th,L'/ 3 att'l aZA PIL'b N /2;L{ / /5 u/rt q/z//4
du'r3 7/oG oMPLZtr,l t3 to D/A

/  l l

l-G3 ak>7 t.1,lc' /fJ tt/tt

/+-(8 7/ob tl-
/"/tty t/n

I

7t'r.- 7ro7 a3 PPz.vl / l s p/n q,/q/*t

2t- tn 7//d ?rr N / A l
4u-to-7 5 7/// g\zt

qa-/D75 7//Z /tlLs L F u/n
/o4o v Ni4

Rr-q r [.1 l D 5 t ^9

iLL-q 7t/{ I  r ) t il //+
2c-:-- 7//Q / /)-5 /-/ 5 P/n
?t-- s- 7 1 7 / 23.:' tt/n
2--3 "a// b 1 1 / > /t,/A

a/,- _t '7nQ /3,/t /-r
)>L-J 7/-2!) /-tg) t F Drtl/n
Url -7/ 2-/ /42a /1s t4) //4

/J,u'l 7/ 2'z /44t' ila
//4J-l rt) 7/2b /s{ t/9 N/A

/Lr'h,)- /t1) 724 /<.7t> r.//A
k/t,.:-f 7/L;

Y/APP74'l
n'D t/5 UJIA

Lfu^)-'i 7/z{-t I ?)n r-r ,.tlln I



Sam

tJob Number: '1350.15

iSite: R'o Al Lisbon UT

Client: Montoomeand Associates

Sampler: Brandon

, split, r inse Ship Date/Notes

D-!t g Et" 'h



lJob Number: 1350.15

Siter Rio Al Lisbon UT

Client: Montoomeand Associates

Sampler: Brandon

duo. sDlit. r inse Shio Date/Notes



ANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORT

The results as reported relate only to the item(s) submitted for testing. The analyses presented in this report were 
performed at Energy Laboratories, Inc., 2393 Salt Creek Hwy., Casper, WY 82601, unless otherwise noted.  
Radiochemistry analyses were performed at Energy Laboratories, Inc., 2325 Kerzell Lane, Casper, WY 82601, 
unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory Analytical 
Report, the QA/QC Summary Report, or the Case Narrative. 

If you have any questions regarding these test results, please call.

Lab ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

C14040136-001 7104 04/01/14 9:15 04/03/14 Aqueous Metals by ICP/ICPMS, Dissolved
Alkalinity
Anion - Cation Balance
Conductivity
E300.0 Anions
pH
Solids, Total Dissolved
Solids, Total Dissolved - Calculated

C14040136-002 7141 04/02/14 10:50 04/03/14 Aqueous Same As Above

C14040136-003 7142 04/02/14 11:35 04/03/14 Aqueous Same As Above

C14040136-004 7143 04/02/14 13:00 04/03/14 Aqueous Same As Above

C14040136-005 7144 04/02/14 13:30 04/03/14 Aqueous Same As Above

C14040136-006 7145 04/02/14 14:05 04/03/14 Aqueous Same As Above

C14040136-007 7105 04/02/14 12:25 04/03/14 Aqueous Same As Above

C14040136-008 7106 04/02/14 13:10 04/03/14 Aqueous Same As Above

C14040136-009 7107 04/02/14 13:30 04/03/14 Aqueous Same As Above

C14040136-010 7108 04/02/14 14:05 04/03/14 Aqueous Same As Above

Rio Algom Mining Corporation LLC

Project Name: Lisbon, UT Facility

Work Order: C14040136

Hwy 605 and 509

Grants, NM  87020

April 14, 2014

C3636 - GroundwaterQuote ID:

Energy Laboratories, Inc. Casper WY received the following 10 samples for Rio Algom Mining Corporation LLC on 4/3/2014 for 
analysis.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040136-001

Client Sample ID: 7104

Collection Date: 04/01/14 09:15

Matrix: Aqueous

Report Date: 04/14/14

DateReceived: 04/03/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/03/14 20:00 / jba5mg/L10Carbonate as CO3 A2320 B

04/03/14 20:00 / jba5mg/L458Bicarbonate as HCO3 A2320 B

04/04/14 14:28 / sf1mg/L7Calcium E200.7

04/04/14 15:49 / wc1mg/L15Chloride E300.0

04/04/14 14:28 / sf1mg/L2Magnesium E200.7

04/04/14 14:28 / sf1mg/L4Potassium E200.7

04/04/14 14:28 / sf1mg/L171Sodium E200.7

04/04/14 15:49 / wc1mg/L9Sulfate E300.0

PHYSICAL PROPERTIES

04/03/14 16:01 / tmm1umhos/cm792Conductivity @ 25 C A2510 B

H 04/04/14 12:53 / tmm0.01s.u.8.39pH A4500-H B

D 04/04/14 15:31 / tmm10mg/L518Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/09/14 18:55 / clm0.001mg/L0.004Arsenic E200.8

04/04/14 14:28 / sf0.03mg/LNDIron E200.7

04/04/14 14:28 / sf0.01mg/L0.01Molybdenum E200.7

04/09/14 18:55 / clm0.001mg/L0.001Selenium E200.8

04/09/14 18:55 / clm0.0003mg/L0.0153Uranium E200.8

DATA QUALITY

04/11/14 15:18 / kbh%-5.32A/C Balance (± 5) A1030 E

04/11/14 15:18 / kbhmeq/L8.96Anions A1030 E

04/11/14 15:18 / kbhmeq/L8.05Cations A1030 E

04/11/14 15:18 / kbhmg/L480Solids, Total Dissolved Calculated A1030 E

04/11/14 15:18 / kbh1.09TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040136-002

Client Sample ID: 7141

Collection Date: 04/02/14 10:50

Matrix: Aqueous

Report Date: 04/14/14

DateReceived: 04/03/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/03/14 20:08 / jba5mg/LNDCarbonate as CO3 A2320 B

04/03/14 20:08 / jba5mg/L196Bicarbonate as HCO3 A2320 B

04/04/14 14:39 / sf1mg/L180Calcium E200.7

04/04/14 16:06 / wc1mg/L236Chloride E300.0

04/04/14 14:39 / sf1mg/L45Magnesium E200.7

04/04/14 14:39 / sf1mg/L4Potassium E200.7

04/04/14 14:39 / sf1mg/L29Sodium E200.7

D 04/04/14 16:06 / wc2mg/L176Sulfate E300.0

PHYSICAL PROPERTIES

04/03/14 16:04 / tmm1umhos/cm1370Conductivity @ 25 C A2510 B

H 04/04/14 12:56 / tmm0.01s.u.7.44pH A4500-H B

04/04/14 15:32 / tmm10mg/L979Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/09/14 19:08 / clm0.001mg/L0.005Arsenic E200.8

04/04/14 14:39 / sf0.03mg/LNDIron E200.7

04/04/14 14:39 / sf0.01mg/LNDMolybdenum E200.7

04/09/14 19:08 / clm0.001mg/L0.013Selenium E200.8

04/09/14 19:08 / clm0.0003mg/L0.0060Uranium E200.8

DATA QUALITY

04/08/14 16:01 / kbh%0.84A/C Balance (± 5) A1030 E

04/08/14 16:01 / kbhmeq/L13.8Anions A1030 E

04/08/14 16:01 / kbhmeq/L14.1Cations A1030 E

04/08/14 16:01 / kbhmg/L800Solids, Total Dissolved Calculated A1030 E

04/08/14 16:01 / kbh1.23TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.

Page 3 of 23



LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040136-003

Client Sample ID: 7142

Collection Date: 04/02/14 11:35

Matrix: Aqueous

Report Date: 04/14/14

DateReceived: 04/03/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/03/14 20:15 / jba5mg/LNDCarbonate as CO3 A2320 B

04/03/14 20:15 / jba5mg/L205Bicarbonate as HCO3 A2320 B

04/04/14 14:42 / sf1mg/L176Calcium E200.7

04/04/14 16:24 / wc1mg/L243Chloride E300.0

04/04/14 14:42 / sf1mg/L45Magnesium E200.7

04/04/14 14:42 / sf1mg/L4Potassium E200.7

04/04/14 14:42 / sf1mg/L29Sodium E200.7

D 04/04/14 16:24 / wc2mg/L209Sulfate E300.0

PHYSICAL PROPERTIES

04/03/14 16:07 / tmm1umhos/cm1460Conductivity @ 25 C A2510 B

H 04/04/14 12:59 / tmm0.01s.u.7.40pH A4500-H B

D 04/04/14 15:32 / tmm10mg/L1000Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/09/14 19:11 / clm0.001mg/L0.003Arsenic E200.8

04/04/14 14:42 / sf0.03mg/L0.11Iron E200.7

04/04/14 14:42 / sf0.01mg/LNDMolybdenum E200.7

04/09/14 19:11 / clm0.001mg/L0.013Selenium E200.8

04/09/14 19:11 / clm0.0003mg/L0.0066Uranium E200.8

DATA QUALITY

04/08/14 16:01 / kbh%-3.46A/C Balance (± 5) A1030 E

04/08/14 16:01 / kbhmeq/L14.9Anions A1030 E

04/08/14 16:01 / kbhmeq/L13.9Cations A1030 E

04/08/14 16:01 / kbhmg/L840Solids, Total Dissolved Calculated A1030 E

04/08/14 16:01 / kbh1.19TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040136-004

Client Sample ID: 7143

Collection Date: 04/02/14 13:00

Matrix: Aqueous

Report Date: 04/14/14

DateReceived: 04/03/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/03/14 20:46 / jba5mg/LNDCarbonate as CO3 A2320 B

04/03/14 20:46 / jba5mg/L222Bicarbonate as HCO3 A2320 B

04/04/14 15:00 / sf1mg/L108Calcium E200.7

04/04/14 16:41 / wc1mg/L114Chloride E300.0

04/04/14 15:00 / sf1mg/L30Magnesium E200.7

04/10/14 14:49 / sf1mg/L4Potassium E200.7

04/04/14 15:00 / sf1mg/L39Sodium E200.7

D 04/04/14 16:41 / wc2mg/L173Sulfate E300.0

PHYSICAL PROPERTIES

04/03/14 16:10 / tmm1umhos/cm1020Conductivity @ 25 C A2510 B

H 04/04/14 13:02 / tmm0.01s.u.7.53pH A4500-H B

04/04/14 15:32 / tmm10mg/L654Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/09/14 19:15 / clm0.001mg/L0.029Arsenic E200.8

04/04/14 15:00 / sf0.03mg/LNDIron E200.7

04/04/14 15:00 / sf0.01mg/LNDMolybdenum E200.7

04/09/14 19:15 / clm0.001mg/L0.010Selenium E200.8

04/09/14 19:15 / clm0.0003mg/L0.0075Uranium E200.8

DATA QUALITY

04/14/14 08:09 / kbh%-5.06A/C Balance (± 5) A1030 E

04/14/14 08:09 / kbhmeq/L10.6Anions A1030 E

04/14/14 08:09 / kbhmeq/L9.61Cations A1030 E

04/14/14 08:09 / kbhmg/L600Solids, Total Dissolved Calculated A1030 E

04/14/14 08:09 / kbh1.09TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040136-005

Client Sample ID: 7144

Collection Date: 04/02/14 13:30

Matrix: Aqueous

Report Date: 04/14/14

DateReceived: 04/03/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/03/14 21:02 / jba5mg/LNDCarbonate as CO3 A2320 B

04/03/14 21:02 / jba5mg/L379Bicarbonate as HCO3 A2320 B

04/04/14 15:04 / sf1mg/L97Calcium E200.7

04/04/14 16:58 / wc1mg/L20Chloride E300.0

04/04/14 15:04 / sf1mg/L57Magnesium E200.7

04/10/14 14:52 / sf1mg/L4Potassium E200.7

04/04/14 15:04 / sf1mg/L27Sodium E200.7

D 04/04/14 16:58 / wc2mg/L239Sulfate E300.0

PHYSICAL PROPERTIES

04/03/14 16:13 / tmm1umhos/cm1020Conductivity @ 25 C A2510 B

H 04/04/14 13:05 / tmm0.01s.u.7.40pH A4500-H B

04/04/14 15:32 / tmm10mg/L708Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/09/14 19:18 / clm0.001mg/L0.002Arsenic E200.8

04/04/14 15:04 / sf0.03mg/LNDIron E200.7

04/04/14 15:04 / sf0.01mg/LNDMolybdenum E200.7

04/09/14 19:18 / clm0.001mg/L0.010Selenium E200.8

04/09/14 19:18 / clm0.0003mg/L0.0253Uranium E200.8

DATA QUALITY

04/14/14 08:00 / kbh%-4.54A/C Balance (± 5) A1030 E

04/14/14 08:00 / kbhmeq/L11.8Anions A1030 E

04/14/14 08:00 / kbhmeq/L10.8Cations A1030 E

04/14/14 08:00 / kbhmg/L650Solids, Total Dissolved Calculated A1030 E

04/14/14 08:00 / kbh1.08TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040136-006

Client Sample ID: 7145

Collection Date: 04/02/14 14:05

Matrix: Aqueous

Report Date: 04/14/14

DateReceived: 04/03/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/03/14 21:20 / jba5mg/LNDCarbonate as CO3 A2320 B

04/03/14 21:20 / jba5mg/L391Bicarbonate as HCO3 A2320 B

04/07/14 16:29 / sf1mg/L105Calcium E200.7

04/04/14 17:16 / wc1mg/L20Chloride E300.0

04/07/14 16:29 / sf1mg/L61Magnesium E200.7

04/07/14 16:29 / sf1mg/L4Potassium E200.7

04/07/14 16:29 / sf1mg/L30Sodium E200.7

D 04/04/14 17:16 / wc2mg/L243Sulfate E300.0

PHYSICAL PROPERTIES

04/03/14 16:16 / tmm1umhos/cm1020Conductivity @ 25 C A2510 B

H 04/04/14 13:08 / tmm0.01s.u.7.37pH A4500-H B

04/04/14 15:33 / tmm10mg/L704Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/09/14 19:21 / clm0.001mg/L0.002Arsenic E200.8

04/04/14 15:07 / sf0.03mg/L0.04Iron E200.7

04/04/14 15:07 / sf0.01mg/LNDMolybdenum E200.7

04/09/14 19:21 / clm0.001mg/L0.010Selenium E200.8

04/09/14 19:21 / clm0.0003mg/L0.0257Uranium E200.8

DATA QUALITY

04/11/14 15:27 / kbh%-2.10A/C Balance (± 5) A1030 E

04/11/14 15:27 / kbhmeq/L12.1Anions A1030 E

04/11/14 15:27 / kbhmeq/L11.6Cations A1030 E

04/11/14 15:27 / kbhmg/L680Solids, Total Dissolved Calculated A1030 E

04/11/14 15:27 / kbh1.04TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040136-007

Client Sample ID: 7105

Collection Date: 04/02/14 12:25

Matrix: Aqueous

Report Date: 04/14/14

DateReceived: 04/03/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/03/14 21:27 / jba5mg/LNDCarbonate as CO3 A2320 B

04/03/14 21:27 / jba5mg/L243Bicarbonate as HCO3 A2320 B

04/07/14 16:33 / sf1mg/L79Calcium E200.7

04/04/14 18:08 / wc1mg/L46Chloride E300.0

04/07/14 16:33 / sf1mg/L30Magnesium E200.7

04/07/14 16:33 / sf1mg/L4Potassium E200.7

04/07/14 16:33 / sf1mg/L54Sodium E200.7

04/04/14 18:08 / wc1mg/L168Sulfate E300.0

PHYSICAL PROPERTIES

04/03/14 16:19 / tmm1umhos/cm835Conductivity @ 25 C A2510 B

H 04/04/14 13:11 / tmm0.01s.u.7.52pH A4500-H B

04/04/14 15:33 / tmm10mg/L533Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/09/14 19:24 / clm0.001mg/L0.026Arsenic E200.8

04/04/14 15:11 / sf0.03mg/LNDIron E200.7

04/04/14 15:11 / sf0.01mg/LNDMolybdenum E200.7

04/09/14 19:24 / clm0.001mg/L0.010Selenium E200.8

04/09/14 19:24 / clm0.0003mg/L0.0115Uranium E200.8

DATA QUALITY

04/11/14 15:23 / kbh%-0.31A/C Balance (± 5) A1030 E

04/11/14 15:23 / kbhmeq/L8.89Anions A1030 E

04/11/14 15:23 / kbhmeq/L8.84Cations A1030 E

04/11/14 15:23 / kbhmg/L520Solids, Total Dissolved Calculated A1030 E

04/11/14 15:23 / kbh1.03TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040136-008

Client Sample ID: 7106

Collection Date: 04/02/14 13:10

Matrix: Aqueous

Report Date: 04/14/14

DateReceived: 04/03/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/03/14 21:35 / jba5mg/LNDCarbonate as CO3 A2320 B

04/03/14 21:35 / jba5mg/L242Bicarbonate as HCO3 A2320 B

04/04/14 15:15 / sf1mg/L73Calcium E200.7

04/04/14 19:00 / wc1mg/L51Chloride E300.0

04/04/14 15:15 / sf1mg/L28Magnesium E200.7

04/07/14 16:37 / sf1mg/L4Potassium E200.7

04/04/14 15:15 / sf1mg/L52Sodium E200.7

04/04/14 19:00 / wc1mg/L168Sulfate E300.0

PHYSICAL PROPERTIES

04/03/14 16:22 / tmm1umhos/cm860Conductivity @ 25 C A2510 B

H 04/04/14 13:14 / tmm0.01s.u.7.53pH A4500-H B

04/04/14 15:33 / tmm10mg/L546Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/09/14 19:28 / clm0.001mg/L0.026Arsenic E200.8

04/04/14 15:15 / sf0.03mg/LNDIron E200.7

04/04/14 15:15 / sf0.01mg/LNDMolybdenum E200.7

04/09/14 19:28 / clm0.001mg/L0.010Selenium E200.8

04/09/14 19:28 / clm0.0003mg/L0.0113Uranium E200.8

DATA QUALITY

04/08/14 16:01 / kbh%-4.36A/C Balance (± 5) A1030 E

04/08/14 16:01 / kbhmeq/L9.01Anions A1030 E

04/08/14 16:01 / kbhmeq/L8.26Cations A1030 E

04/08/14 16:01 / kbhmg/L510Solids, Total Dissolved Calculated A1030 E

04/08/14 16:01 / kbh1.06TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040136-009

Client Sample ID: 7107

Collection Date: 04/02/14 13:30

Matrix: Aqueous

Report Date: 04/14/14

DateReceived: 04/03/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/03/14 21:43 / jba5mg/LNDCarbonate as CO3 A2320 B

04/03/14 21:43 / jba5mg/L247Bicarbonate as HCO3 A2320 B

04/07/14 16:40 / sf1mg/L29Calcium E200.7

04/04/14 19:18 / wc1mg/L64Chloride E300.0

04/07/14 16:40 / sf1mg/L6Magnesium E200.7

04/07/14 16:40 / sf1mg/L3Potassium E200.7

04/07/14 16:40 / sf1mg/L174Sodium E200.7

04/04/14 19:18 / wc1mg/L176Sulfate E300.0

PHYSICAL PROPERTIES

04/03/14 16:28 / tmm1umhos/cm985Conductivity @ 25 C A2510 B

H 04/04/14 13:17 / tmm0.01s.u.8.22pH A4500-H B

04/04/14 15:34 / tmm10mg/L614Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/09/14 19:31 / clm0.001mg/L0.049Arsenic E200.8

04/04/14 15:18 / sf0.03mg/LNDIron E200.7

04/04/14 15:18 / sf0.01mg/LNDMolybdenum E200.7

04/09/14 19:31 / clm0.001mg/L0.008Selenium E200.8

04/09/14 19:31 / clm0.0003mg/L0.0108Uranium E200.8

DATA QUALITY

04/11/14 15:26 / kbh%-0.58A/C Balance (± 5) A1030 E

04/11/14 15:26 / kbhmeq/L9.74Anions A1030 E

04/11/14 15:26 / kbhmeq/L9.63Cations A1030 E

04/11/14 15:26 / kbhmg/L600Solids, Total Dissolved Calculated A1030 E

04/11/14 15:26 / kbh1.01TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040136-010

Client Sample ID: 7108

Collection Date: 04/02/14 14:05

Matrix: Aqueous

Report Date: 04/14/14

DateReceived: 04/03/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/03/14 21:52 / jba5mg/LNDCarbonate as CO3 A2320 B

04/03/14 21:52 / jba5mg/L246Bicarbonate as HCO3 A2320 B

04/04/14 15:22 / sf1mg/L28Calcium E200.7

04/04/14 19:35 / wc1mg/L63Chloride E300.0

04/04/14 15:22 / sf1mg/L6Magnesium E200.7

04/07/14 16:44 / sf1mg/L3Potassium E200.7

04/04/14 15:22 / sf1mg/L158Sodium E200.7

04/04/14 19:35 / wc1mg/L175Sulfate E300.0

PHYSICAL PROPERTIES

04/03/14 16:31 / tmm1umhos/cm983Conductivity @ 25 C A2510 B

H 04/04/14 13:20 / tmm0.01s.u.8.19pH A4500-H B

04/04/14 15:34 / tmm10mg/L617Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/09/14 19:54 / clm0.001mg/L0.047Arsenic E200.8

04/04/14 15:22 / sf0.03mg/LNDIron E200.7

04/04/14 15:22 / sf0.01mg/LNDMolybdenum E200.7

04/09/14 19:54 / clm0.001mg/L0.008Selenium E200.8

04/09/14 19:54 / clm0.0003mg/L0.0109Uranium E200.8

DATA QUALITY

04/08/14 16:01 / kbh%-4.57A/C Balance (± 5) A1030 E

04/08/14 16:01 / kbhmeq/L9.70Anions A1030 E

04/08/14 16:01 / kbhmeq/L8.85Cations A1030 E

04/08/14 16:01 / kbhmg/L590Solids, Total Dissolved Calculated A1030 E

04/08/14 16:01 / kbh1.05TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

H - Analysis performed past recommended holding time.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040136

QA/QC Summary Report

04/14/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2320 B Batch: R185114

Lab ID: MBLK 04/03/14 16:13Method Blank Run: MANTECH_140403A3

Alkalinity, Total as CaCO3 0.60.6 mg/L

Carbonate as CO3 1ND mg/L

Bicarbonate as HCO3 1ND mg/L

Lab ID: LCS_131219 04/03/14 16:26Laboratory Control Sample Run: MANTECH_140403A

Alkalinity, Total as CaCO3 104 90 1105.0261 mg/L

Lab ID: C14040105-001ADUP 04/03/14 16:45Sample Duplicate Run: MANTECH_140403A3

Alkalinity, Total as CaCO3 105.0 1.8653 mg/L

Carbonate as CO3 105.0ND mg/L

Bicarbonate as HCO3 105.0 1.8796 mg/L

Lab ID: C14040120-001AMS 04/03/14 17:02Sample Matrix Spike Run: MANTECH_140403A

Alkalinity, Total as CaCO3 101 80 1205.0504 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040136

QA/QC Summary Report

04/14/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2510 B Analytical Run: PHSC_101-C_140403A

Lab ID: CCV - SC 1413 04/03/14 10:44Continuing Calibration Verification Standard

Conductivity @ 25 C 96 90 1105.01350 umhos/cm

Method: A2510 B Batch: R185070

Lab ID: SC 100 04/03/14 08:44Initial Calibration Verification Standard Run: PHSC_101-C_140403A

Conductivity @ 25 C 101 90 1105.0101 umhos/cm

Lab ID: SC 2ND 1413 04/03/14 08:56Laboratory Control Sample Run: PHSC_101-C_140403A

Conductivity @ 25 C 97 90 1105.01370 umhos/cm

Lab ID: MBLK 04/03/14 09:46Method Blank Run: PHSC_101-C_140403A

Conductivity @ 25 C 0.82 umhos/cm

Lab ID: C14040136-008ADUP 04/03/14 16:25Sample Duplicate Run: PHSC_101-C_140403A

Conductivity @ 25 C 105.0 0.0860 umhos/cm

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040136

QA/QC Summary Report

04/14/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2540 C Batch: TDS140404A

Lab ID: MB-1_140404A 04/04/14 15:30Method Blank Run: BAL-19_140404B

Solids, Total Dissolved TDS @ 180 C 7ND mg/L

Lab ID: LCS-2_140404A 04/04/14 15:30Laboratory Control Sample Run: BAL-19_140404B

Solids, Total Dissolved TDS @ 180 C 100 90 110202000 mg/L

Lab ID: C14040134-001B MS 04/04/14 15:31Sample Matrix Spike Run: BAL-19_140404B

Solids, Total Dissolved TDS @ 180 C 99 90 110111270 mg/L

Lab ID: C14040136-008A DUP 04/04/14 15:34Sample Duplicate Run: BAL-19_140404B

Solids, Total Dissolved TDS @ 180 C 510 1.2553 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.

Page 14 of 23



Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040136

QA/QC Summary Report

04/14/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A4500-H B Analytical Run: PHSC_101-C_140404A

Lab ID: pH 6.86 04/04/14 09:24Initial Calibration Verification Standard

pH 100 98 1020.0106.87 s.u.

Lab ID: CCV - pH 7 04/04/14 12:01Continuing Calibration Verification Standard

pH 100 98 1020.0106.99 s.u.

Method: A4500-H B Batch: R185119

Lab ID: C14040136-010ADUP 04/04/14 13:23Sample Duplicate Run: PHSC_101-C_140404A

pH 30.010 0.18.18 s.u.

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040136

QA/QC Summary Report

04/14/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP4-C_140404B

Lab ID: ICV 04/04/14 12:52Initial Calibration Verification Standard6

Calcium 100 95 1050.5050.1 mg/L

Iron 100 95 1050.0304.98 mg/L

Magnesium 100 95 1050.5049.9 mg/L

Molybdenum 98 95 1050.100.980 mg/L

Potassium 99 95 1050.5049.7 mg/L

Sodium 100 95 1050.5050.1 mg/L

Lab ID: ICSA 04/04/14 13:06Interference Check Sample A6

Calcium 94 80 1200.50469 mg/L

Iron 90 80 1200.030180 mg/L

Magnesium 99 80 1200.50495 mg/L

Molybdenum 0.10-0.00442 mg/L

Potassium 0.50-0.0245 mg/L

Sodium 0.50-0.492 mg/L

Lab ID: ICSAB 04/04/14 13:10Interference Check Sample AB6

Calcium 94 80 1200.50469 mg/L

Iron 90 80 1200.030180 mg/L

Magnesium 99 80 1200.50496 mg/L

Molybdenum 0.10-0.000950 mg/L

Potassium 0.50-0.0128 mg/L

Sodium 0.50-0.336 mg/L

Method: E200.7 Batch: R185184

Lab ID: MB-140404A 04/04/14 13:28Method Blank Run: ICP4-C_140404B6

Calcium 0.02ND mg/L

Iron 0.002ND mg/L

Magnesium 0.02ND mg/L

Molybdenum 0.003ND mg/L

Potassium 0.04ND mg/L

Sodium 0.2ND mg/L

Lab ID: LFB-140404A 04/04/14 13:31Laboratory Fortified Blank Run: ICP4-C_140404B6

Calcium 94 85 1150.5047.2 mg/L

Iron 94 85 1150.0300.941 mg/L

Magnesium 94 85 1150.5047.0 mg/L

Molybdenum 94 85 1150.100.939 mg/L

Potassium 96 85 1150.5048.0 mg/L

Sodium 95 85 1150.5047.3 mg/L

Lab ID: C14040136-001BMS2 04/04/14 14:32Sample Matrix Spike Run: ICP4-C_140404B6

Calcium 89 70 1301.097.4 mg/L

Iron 89 70 1300.0301.82 mg/L

Magnesium 89 70 1301.092.7 mg/L

Molybdenum 89 70 1300.00591.84 mg/L

Potassium 87 70 1301.093.1 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.

Page 16 of 23



Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040136

QA/QC Summary Report

04/14/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Batch: R185184

Lab ID: C14040136-001BMS2 04/04/14 14:32Sample Matrix Spike Run: ICP4-C_140404B6

Sodium 85 70 1301.0258 mg/L

Lab ID: C14040136-001BMSD 04/04/14 14:35Sample Matrix Spike Duplicate Run: ICP4-C_140404B6

Calcium 88 70 130 201.0 1.396.2 mg/L

Iron 88 70 130 200.030 1.31.80 mg/L

Magnesium 88 70 130 201.0 1.291.6 mg/L

Molybdenum 89 70 130 200.0059 0.81.82 mg/L

Potassium 86 70 130 201.0 1.491.8 mg/L

Sodium 82 70 130 201.0 1.4254 mg/L

Lab ID: C14040136-010BMS2 04/04/14 15:26Sample Matrix Spike Run: ICP4-C_140404B6

Calcium 85 70 1301.0115 mg/L

Iron 85 70 1300.0301.74 mg/L

Magnesium 86 70 1301.093.8 mg/L

Molybdenum 86 70 1300.00591.75 mg/L

Potassium 84 70 1301.087.8 mg/L

Sodium 80 70 1301.0239 mg/L

Lab ID: C14040136-010BMSD 04/04/14 15:29Sample Matrix Spike Duplicate Run: ICP4-C_140404B6

Calcium 84 70 130 201.0 0.8114 mg/L

Iron 85 70 130 200.030 0.31.74 mg/L

Magnesium 85 70 130 201.0 0.893.1 mg/L

Molybdenum 86 70 130 200.0059 0.31.75 mg/L

Potassium 82 70 130 201.0 1.786.4 mg/L

Sodium 78 70 130 201.0 0.6238 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040136

QA/QC Summary Report

04/14/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP4-C_140407A

Lab ID: ICSA 04/07/14 13:20Interference Check Sample A

Potassium 0.50-0.0163 mg/L

Lab ID: ICSAB 04/07/14 13:24Interference Check Sample AB

Potassium 0.50-0.0127 mg/L

Lab ID: ICV 04/07/14 13:07Initial Calibration Verification Standard

Potassium 99 95 1050.5049.6 mg/L

Method: E200.7 Batch: R185225

Lab ID: MB-140407A 04/07/14 13:42Method Blank Run: ICP4-C_140407A

Potassium 0.04ND mg/L

Lab ID: LFB-140407A 04/07/14 13:46Laboratory Fortified Blank Run: ICP4-C_140407A

Potassium 100 85 1150.5049.9 mg/L

Lab ID: C14040136-010BMS2 04/07/14 16:48Sample Matrix Spike Run: ICP4-C_140407A

Potassium 94 70 1301.098.4 mg/L

Lab ID: C14040136-010BMSD 04/07/14 16:51Sample Matrix Spike Duplicate Run: ICP4-C_140407A

Potassium 92 70 130 201.0 1.996.6 mg/L

Method: E200.7 Analytical Run: ICP4-C_140410A

Lab ID: ICV 04/10/14 13:19Initial Calibration Verification Standard

Potassium 98 95 1050.5048.8 mg/L

Lab ID: ICSA 04/10/14 13:33Interference Check Sample A

Potassium 0.500.00555 mg/L

Lab ID: ICSAB 04/10/14 13:37Interference Check Sample AB

Potassium 0.500.0183 mg/L

Method: E200.7 Batch: R185354

Lab ID: MB-140410A 04/10/14 13:55Method Blank Run: ICP4-C_140410A

Potassium 0.04ND mg/L

Lab ID: LFB-140410A 04/10/14 13:59Laboratory Fortified Blank Run: ICP4-C_140410A

Potassium 93 85 1150.5046.6 mg/L

Lab ID: C14040120-001BMS2 04/10/14 14:24Sample Matrix Spike Run: ICP4-C_140410A

Potassium 91 70 1301.093.1 mg/L

Lab ID: C14040120-001BMSD 04/10/14 14:42Sample Matrix Spike Duplicate Run: ICP4-C_140410A

Potassium 93 70 130 201.0 2.795.7 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040136

QA/QC Summary Report

04/14/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.8 Analytical Run: ICPMS2-C_140409A

Lab ID: ICV 04/09/14 12:51Initial Calibration Verification Standard3

Arsenic 100 90 1100.00100.0501 mg/L

Selenium 100 90 1100.00100.0498 mg/L

Uranium 102 90 1100.000300.0511 mg/L

Method: E200.8 Batch: R185294

Lab ID: LRB 04/09/14 13:27Method Blank Run: ICPMS2-C_140409A3

Arsenic 0.00010ND mg/L

Selenium 0.0002ND mg/L

Uranium 1E-05ND mg/L

Lab ID: LFB 04/09/14 13:30Laboratory Fortified Blank Run: ICPMS2-C_140409A3

Arsenic 108 85 1150.00100.0540 mg/L

Selenium 108 85 1150.00100.0538 mg/L

Uranium 106 85 1150.000300.0532 mg/L

Lab ID: C14040136-009BMS4 04/09/14 19:34Sample Matrix Spike Run: ICPMS2-C_140409A3

Arsenic 114 70 1300.00100.106 mg/L

Selenium 114 70 1300.00100.0644 mg/L

Uranium 115 70 1300.000300.0680 mg/L

Lab ID: C14040136-009BMSD 04/09/14 19:47Sample Matrix Spike Duplicate Run: ICPMS2-C_140409A3

Arsenic 110 70 130 200.0010 1.90.104 mg/L

Selenium 110 70 130 200.0010 2.50.0628 mg/L

Uranium 114 70 130 200.00030 0.50.0677 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040136

QA/QC Summary Report

04/14/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E300.0 Analytical Run: IC2-C_140404A

Lab ID: CCV-040414-02 04/04/14 13:29Continuing Calibration Verification Standard2

Chloride 97 90 1101.09.74 mg/L

Sulfate 99 90 1101.039.5 mg/L

Lab ID: CCV-040414-03 04/04/14 17:33Continuing Calibration Verification Standard2

Chloride 97 90 1101.09.72 mg/L

Sulfate 99 90 1101.039.6 mg/L

Method: E300.0 Batch: R185171

Lab ID: ICB 04/04/14 09:08Method Blank Run: IC2-C_140404A2

Chloride 0.04ND mg/L

Sulfate 0.04ND mg/L

Lab ID: LFB-040414 04/04/14 09:25Laboratory Fortified Blank Run: IC2-C_140404A2

Chloride 100 90 1101.09.96 mg/L

Sulfate 101 90 1101.040.4 mg/L

Lab ID: C14040132-010AMS 04/04/14 14:22Sample Matrix Spike Run: IC2-C_140404A2

Chloride 102 90 1102.1323 mg/L

Sulfate 109 90 1108.33590 mg/L

Lab ID: C14040132-010AMSD 04/04/14 14:39Sample Matrix Spike Duplicate Run: IC2-C_140404A2

Chloride 100 90 110 202.1 1.4319 mg/L

Sulfate 102 90 110 208.3 1.73530 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Shipping container/cooler in good condition?

Custody seals intact on all shipping container(s)/cooler(s)?

Custody seals intact on all sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

� �

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Not Present

Not Present

Not Present

�

�

�

No VOA vials submitted

Not Applicable �

�

3.4°C  On Ice

4/3/2014Tessa Parke

Next Day Air

ckw

Date Received:

Received by:

Login completed by:

Carrier 
name:

BL2000\khelm

4/4/2014

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:

None

Temp Blank received in all shipping container(s)/cooler(s)? Yes No� � Not Applicable �

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as 
pH, Dissolved Oxygen and Residual Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, 
data units are typically noted as –dry. For agricultural and mining soil parameters/characteristics, all samples are dried 
and ground prior to sample analysis.

Standard Reporting Procedures:

Workorder Receipt Checklist

Rio Algom Mining Corporation LLC C14040136
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ANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORT

Lab ID Client Sample ID Collect Date Receive Date Matrix Test

C14040216-001 7156 04/03/14 13:45 04/07/14 Groundwater Metals by ICP/ICPMS, Dissolved
Alkalinity
Anion - Cation Balance
Conductivity
E300.0 Anions
pH
Solids, Total Dissolved
Solids, Total Dissolved - Calculated

C14040216-002 7157 04/03/14 15:00 04/07/14 Groundwater Same As Above

C14040216-003 7158 04/03/14 15:35 04/07/14 Groundwater Same As Above

C14040216-004 7159 04/03/14 8:30 04/07/14 Groundwater Same As Above

C14040216-005 7160 04/04/14 8:55 04/07/14 Groundwater Same As Above

C14040216-006 7161 04/04/14 9:30 04/07/14 Groundwater Same As Above

C14040216-007 7162 04/04/14 10:00 04/07/14 Groundwater Same As Above

C14040216-008 7163 04/04/14 10:55 04/07/14 Groundwater Same As Above

C14040216-009 7164 04/04/14 11:10 04/07/14 Groundwater Same As Above

C14040216-010 7165 04/04/14 11:15 04/07/14 Groundwater Same As Above

C14040216-011 7166 04/04/14 11:55 04/07/14 Groundwater Same As Above

C14040216-012 7167 04/04/14 12:05 04/07/14 Groundwater Same As Above

C14040216-013 7168 04/04/14 12:45 04/07/14 Groundwater Same As Above

C14040216-014 7169 04/04/14 13:45 04/07/14 Groundwater Same As Above

C14040216-015 7109 04/03/14 8:50 04/07/14 Groundwater Same As Above

C14040216-016 7110 04/03/14 9:15 04/07/14 Groundwater Same As Above

C14040216-017 7111 04/03/14 9:50 04/07/14 Groundwater Metals by ICP/ICPMS, Dissolved
Acidity, Total as CaCO3
Alkalinity
Anion - Cation Balance
Conductivity
E300.0 Anions
pH
Solids, Total Dissolved
Solids, Total Dissolved - Calculated

C14040216-018 7112 04/03/14 10:25 04/07/14 Groundwater Same As Above

C14040216-019 7113 04/03/14 10:40 04/07/14 Groundwater Same As Above

Rio Algom Mining Corporation LLC

Project Name: Lisbon, UT Facility

Work Order: C14040216

Hwy 605 and 509

Grants, NM  87020

April 17, 2014

C3636 - GroundwaterQuote ID:

Energy Laboratories, Inc. Casper WY received the following 51 samples for Rio Algom Mining Corporation LLC on 4/7/2014 for 
analysis.
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ANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORT

C14040216-020 7114 04/03/14 11:05 04/07/14 Groundwater Metals by ICP/ICPMS, Dissolved
Alkalinity
Anion - Cation Balance
Conductivity
E300.0 Anions
pH
Solids, Total Dissolved
Solids, Total Dissolved - Calculated

C14040216-021 7115 04/03/14 11:35 04/07/14 Groundwater Same As Above

C14040216-022 7116 04/03/14 11:55 04/07/14 Groundwater Same As Above

C14040216-023 7117 04/03/14 12:30 04/07/14 Groundwater Same As Above

C14040216-024 7118 04/03/14 13:45 04/07/14 Groundwater Same As Above

C14040216-025 7119 04/03/14 13:45 04/07/14 Groundwater Same As Above

C14040216-026 7120 04/03/14 13:50 04/07/14 Groundwater Same As Above

C14040216-027 7121 04/03/14 14:20 04/07/14 Groundwater Same As Above

C14040216-028 7122 04/03/14 14:45 04/07/14 Groundwater Same As Above

C14040216-029 7123 04/03/14 15:05 04/07/14 Groundwater Same As Above

C14040216-030 7124 04/03/14 15:30 04/07/14 Groundwater Same As Above

C14040216-031 7125 04/04/14 8:50 04/07/14 Groundwater Same As Above

C14040216-032 7126 04/04/14 9:20 04/07/14 Groundwater Same As Above

C14040216-033 7127 04/04/14 9:45 04/07/14 Groundwater Same As Above

C14040216-034 7128 04/04/14 9:50 04/07/14 Groundwater Same As Above

C14040216-035 7129 04/04/14 10:20 04/07/14 Groundwater Same As Above

C14040216-036 7130 04/04/14 10:35 04/07/14 Groundwater Same As Above

C14040216-037 7131 04/04/14 11:05 04/07/14 Groundwater Same As Above

C14040216-038 7132 04/04/14 11:25 04/07/14 Groundwater Same As Above

C14040216-039 7133 04/04/14 11:40 04/07/14 Groundwater Same As Above

C14040216-040 7134 04/04/14 11:45 04/07/14 Groundwater Same As Above

C14040216-041 7135 04/04/14 12:15 04/07/14 Groundwater Same As Above

C14040216-042 7146 04/03/14 8:45 04/07/14 Groundwater Same As Above

C14040216-043 7147 04/03/14 9:20 04/07/14 Groundwater Same As Above

C14040216-044 7148 04/03/14 10:05 04/07/14 Groundwater Same As Above

C14040216-045 7149 04/03/14 10:15 04/07/14 Groundwater Same As Above

C14040216-046 7150 04/03/14 10:48 04/07/14 Groundwater Same As Above

C14040216-047 7151 04/03/14 11:25 04/07/14 Groundwater Same As Above

C14040216-048 7152 04/03/14 11:30 04/07/14 Groundwater Same As Above

C14040216-049 7153 04/03/14 11:45 04/07/14 Groundwater Same As Above

C14040216-050 7154 04/03/14 12:10 04/07/14 Groundwater Same As Above

C14040216-051 7155 04/03/14 13:35 04/07/14 Groundwater Same As Above
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ANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORT

The results as reported relate only to the item(s) submitted for testing. The analyses presented in this report were 
performed at Energy Laboratories, Inc., 2393 Salt Creek Hwy., Casper, WY 82601, unless otherwise noted.  
Radiochemistry analyses were performed at Energy Laboratories, Inc., 2325 Kerzell Lane, Casper, WY 82601, 
unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory Analytical 
Report, the QA/QC Summary Report, or the Case Narrative. 

If you have any questions regarding these test results, please call.

Report Approved By:
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-001

Client Sample ID: 7156

Collection Date: 04/03/14 13:45

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/07/14 17:18 / jba5mg/LNDCarbonate as CO3 A2320 B

04/07/14 17:18 / jba5mg/L393Bicarbonate as HCO3 A2320 B

04/10/14 01:31 / cp1mg/L562Calcium E200.8

D 04/09/14 00:54 / wc2mg/L424Chloride E300.0

04/10/14 01:31 / cp1mg/L153Magnesium E200.8

04/10/14 01:31 / cp1mg/L8Potassium E200.8

04/10/14 14:56 / sf1mg/L396Sodium E200.7

D 04/09/14 00:54 / wc8mg/L2120Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 09:43 / alp1umhos/cm4900Conductivity @ 25 C A2510 B

H 04/08/14 09:43 / alp0.01s.u.7.29pH A4500-H B

04/08/14 15:27 / tmm35mg/L4100Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 01:31 / cp0.001mg/L0.004Arsenic E200.8

04/10/14 01:31 / cp0.03mg/LNDIron E200.8

04/10/14 01:31 / cp0.01mg/LNDMolybdenum E200.8

04/10/14 01:31 / cp0.001mg/L0.045Selenium E200.8

04/10/14 01:31 / cp0.0003mg/L5.91Uranium E200.8

DATA QUALITY

04/14/14 08:00 / kbh%-4.75A/C Balance (± 5) A1030 E

04/14/14 08:00 / kbhmeq/L63.9Anions A1030 E

04/14/14 08:00 / kbhmeq/L58.1Cations A1030 E

04/14/14 08:00 / kbhmg/L4000Solids, Total Dissolved Calculated A1030 E

04/14/14 08:00 / kbh1.04TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.

Page 4 of 79



LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-002

Client Sample ID: 7157

Collection Date: 04/03/14 15:00

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/07/14 17:26 / jba5mg/LNDCarbonate as CO3 A2320 B

04/07/14 17:26 / jba5mg/L330Bicarbonate as HCO3 A2320 B

04/14/14 15:58 / sf1mg/L277Calcium E200.7

04/09/14 01:12 / wc1mg/L285Chloride E300.0

04/14/14 15:58 / sf1mg/L85Magnesium E200.7

04/14/14 15:58 / sf1mg/L13Potassium E200.7

04/14/14 15:58 / sf1mg/L361Sodium E200.7

D 04/09/14 01:12 / wc4mg/L1380Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 09:46 / alp1umhos/cm3570Conductivity @ 25 C A2510 B

H 04/08/14 09:46 / alp0.01s.u.7.25pH A4500-H B

04/08/14 15:27 / tmm35mg/L2700Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 01:47 / cp0.001mg/L0.002Arsenic E200.8

04/10/14 01:47 / cp0.03mg/LNDIron E200.8

04/10/14 01:47 / cp0.01mg/LNDMolybdenum E200.8

04/10/14 01:47 / cp0.001mg/L0.026Selenium E200.8

04/10/14 01:47 / cp0.0003mg/L1.24Uranium E200.8

DATA QUALITY

04/17/14 10:26 / kbh%-7.78A/C Balance (± 5) A1030 E

04/17/14 10:26 / kbhmeq/L43.1Anions A1030 E

04/17/14 10:26 / kbhmeq/L36.9Cations A1030 E

04/17/14 10:26 / kbhmg/L2600Solids, Total Dissolved Calculated A1030 E

04/17/14 10:26 / kbh1.02TDS Balance (0.80 - 1.20) A1030 E

- The Anion / Cation balance was confirmed by re-analysis.

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-003

Client Sample ID: 7158

Collection Date: 04/03/14 15:35

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/07/14 17:34 / jba5mg/LNDCarbonate as CO3 A2320 B

04/07/14 17:34 / jba5mg/L354Bicarbonate as HCO3 A2320 B

04/10/14 01:52 / cp1mg/L323Calcium E200.8

04/09/14 01:30 / wc1mg/L303Chloride E300.0

04/10/14 01:52 / cp1mg/L95Magnesium E200.8

04/10/14 01:52 / cp1mg/L14Potassium E200.8

04/10/14 15:00 / sf1mg/L422Sodium E200.7

D 04/09/14 01:30 / wc4mg/L1530Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 10:34 / alp1umhos/cm3970Conductivity @ 25 C A2510 B

H 04/08/14 10:34 / alp0.01s.u.7.32pH A4500-H B

04/08/14 15:28 / tmm37mg/L3060Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 01:52 / cp0.001mg/L0.002Arsenic E200.8

04/10/14 01:52 / cp0.03mg/L0.07Iron E200.8

04/10/14 01:52 / cp0.01mg/L0.02Molybdenum E200.8

04/10/14 01:52 / cp0.001mg/L0.031Selenium E200.8

04/10/14 01:52 / cp0.0003mg/L2.85Uranium E200.8

DATA QUALITY

04/14/14 08:00 / kbh%-4.88A/C Balance (± 5) A1030 E

04/14/14 08:00 / kbhmeq/L47.0Anions A1030 E

04/14/14 08:00 / kbhmeq/L42.6Cations A1030 E

04/14/14 08:00 / kbhmg/L2900Solids, Total Dissolved Calculated A1030 E

04/14/14 08:00 / kbh1.04TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-004

Client Sample ID: 7159

Collection Date: 04/03/14 08:30

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/07/14 17:42 / jba5mg/LNDCarbonate as CO3 A2320 B

04/07/14 17:42 / jba5mg/L395Bicarbonate as HCO3 A2320 B

04/10/14 01:56 / cp1mg/L566Calcium E200.8

D 04/09/14 01:49 / wc2mg/L417Chloride E300.0

04/10/14 01:56 / cp1mg/L148Magnesium E200.8

04/10/14 01:56 / cp1mg/L8Potassium E200.8

04/10/14 15:03 / sf1mg/L414Sodium E200.7

D 04/09/14 01:49 / wc8mg/L2110Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 10:37 / alp1umhos/cm4930Conductivity @ 25 C A2510 B

H 04/08/14 10:37 / alp0.01s.u.7.37pH A4500-H B

04/08/14 15:28 / tmm34mg/L4120Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 01:56 / cp0.001mg/L0.004Arsenic E200.8

04/10/14 01:56 / cp0.03mg/LNDIron E200.8

04/10/14 01:56 / cp0.01mg/LNDMolybdenum E200.8

04/10/14 01:56 / cp0.001mg/L0.049Selenium E200.8

04/10/14 01:56 / cp0.0003mg/L6.60Uranium E200.8

DATA QUALITY

04/14/14 08:00 / kbh%-3.90A/C Balance (± 5) A1030 E

04/14/14 08:00 / kbhmeq/L63.5Anions A1030 E

04/14/14 08:00 / kbhmeq/L58.7Cations A1030 E

04/14/14 08:00 / kbhmg/L4000Solids, Total Dissolved Calculated A1030 E

04/14/14 08:00 / kbh1.04TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.

Page 7 of 79



LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-005

Client Sample ID: 7160

Collection Date: 04/04/14 08:55

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/07/14 17:50 / jba5mg/LNDCarbonate as CO3 A2320 B

04/07/14 17:50 / jba5mg/L248Bicarbonate as HCO3 A2320 B

04/10/14 02:00 / cp1mg/L248Calcium E200.8

04/09/14 02:07 / wc1mg/L243Chloride E300.0

04/10/14 02:00 / cp1mg/L70Magnesium E200.8

04/10/14 02:00 / cp1mg/L12Potassium E200.8

04/10/14 02:00 / cp1mg/L293Sodium E200.8

D 04/09/14 02:07 / wc4mg/L1070Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 12:44 / alp1umhos/cm2980Conductivity @ 25 C A2510 B

H 04/08/14 12:44 / alp0.01s.u.7.47pH A4500-H B

04/08/14 15:28 / tmm20mg/L2170Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 02:00 / cp0.001mg/L0.002Arsenic E200.8

04/10/14 02:00 / cp0.03mg/LNDIron E200.8

04/10/14 02:00 / cp0.01mg/LNDMolybdenum E200.8

04/10/14 02:00 / cp0.001mg/L0.027Selenium E200.8

04/10/14 02:00 / cp0.0003mg/L0.528Uranium E200.8

DATA QUALITY

04/11/14 06:52 / kbh%-4.35A/C Balance (± 5) A1030 E

04/11/14 06:52 / kbhmeq/L34.0Anions A1030 E

04/11/14 06:52 / kbhmeq/L31.2Cations A1030 E

04/11/14 06:52 / kbhmg/L2100Solids, Total Dissolved Calculated A1030 E

04/11/14 06:52 / kbh1.03TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-006

Client Sample ID: 7161

Collection Date: 04/04/14 09:30

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/07/14 17:57 / jba5mg/LNDCarbonate as CO3 A2320 B

04/07/14 17:57 / jba5mg/L221Bicarbonate as HCO3 A2320 B

04/10/14 02:26 / cp1mg/L113Calcium E200.8

04/09/14 02:26 / wc1mg/L78Chloride E300.0

04/10/14 02:26 / cp1mg/L32Magnesium E200.8

04/10/14 02:26 / cp1mg/L3Potassium E200.8

04/10/14 02:26 / cp1mg/L44Sodium E200.8

D 04/09/14 02:26 / wc2mg/L229Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 12:47 / alp1umhos/cm1060Conductivity @ 25 C A2510 B

H 04/08/14 12:47 / alp0.01s.u.7.74pH A4500-H B

04/08/14 15:29 / tmm10mg/L675Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 02:26 / cp0.001mg/L0.018Arsenic E200.8

04/10/14 02:26 / cp0.03mg/LNDIron E200.8

04/10/14 02:26 / cp0.01mg/LNDMolybdenum E200.8

04/10/14 02:26 / cp0.001mg/L0.008Selenium E200.8

04/10/14 02:26 / cp0.0003mg/L0.0092Uranium E200.8

DATA QUALITY

04/11/14 06:52 / kbh%-2.90A/C Balance (± 5) A1030 E

04/11/14 06:52 / kbhmeq/L10.9Anions A1030 E

04/11/14 06:52 / kbhmeq/L10.3Cations A1030 E

04/11/14 06:52 / kbhmg/L620Solids, Total Dissolved Calculated A1030 E

04/11/14 06:52 / kbh1.08TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-007

Client Sample ID: 7162

Collection Date: 04/04/14 10:00

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/07/14 18:13 / jba5mg/LNDCarbonate as CO3 A2320 B

04/07/14 18:13 / jba5mg/L220Bicarbonate as HCO3 A2320 B

04/10/14 02:31 / cp1mg/L115Calcium E200.8

04/09/14 02:44 / wc1mg/L88Chloride E300.0

04/10/14 02:31 / cp1mg/L32Magnesium E200.8

04/10/14 02:31 / cp1mg/L4Potassium E200.8

04/10/14 02:31 / cp1mg/L47Sodium E200.8

D 04/09/14 02:44 / wc2mg/L227Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 12:50 / alp1umhos/cm1080Conductivity @ 25 C A2510 B

H 04/08/14 12:50 / alp0.01s.u.7.72pH A4500-H B

04/08/14 15:30 / tmm10mg/L671Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 02:31 / cp0.001mg/L0.017Arsenic E200.8

04/10/14 02:31 / cp0.03mg/LNDIron E200.8

04/10/14 02:31 / cp0.01mg/LNDMolybdenum E200.8

04/10/14 02:31 / cp0.001mg/L0.008Selenium E200.8

04/10/14 02:31 / cp0.0003mg/L0.0095Uranium E200.8

DATA QUALITY

04/11/14 06:52 / kbh%-2.88A/C Balance (± 5) A1030 E

04/11/14 06:52 / kbhmeq/L11.2Anions A1030 E

04/11/14 06:52 / kbhmeq/L10.5Cations A1030 E

04/11/14 06:52 / kbhmg/L640Solids, Total Dissolved Calculated A1030 E

04/11/14 06:52 / kbh1.05TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-008

Client Sample ID: 7163

Collection Date: 04/04/14 10:55

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/07/14 18:21 / jba5mg/LNDCarbonate as CO3 A2320 B

04/07/14 18:21 / jba5mg/L222Bicarbonate as HCO3 A2320 B

04/14/14 16:01 / sf1mg/L124Calcium E200.7

04/09/14 03:02 / wc1mg/L91Chloride E300.0

04/14/14 16:01 / sf1mg/L35Magnesium E200.7

04/14/14 16:01 / sf1mg/L4Potassium E200.7

04/14/14 16:01 / sf1mg/L54Sodium E200.7

D 04/09/14 03:02 / wc2mg/L253Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 12:56 / alp1umhos/cm1130Conductivity @ 25 C A2510 B

H 04/08/14 12:56 / alp0.01s.u.7.71pH A4500-H B

D 04/08/14 15:31 / tmm10mg/L716Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 02:35 / cp0.001mg/L0.021Arsenic E200.8

04/10/14 02:35 / cp0.03mg/LNDIron E200.8

04/10/14 02:35 / cp0.01mg/LNDMolybdenum E200.8

04/10/14 02:35 / cp0.001mg/L0.008Selenium E200.8

04/10/14 02:35 / cp0.0003mg/L0.0095Uranium E200.8

DATA QUALITY

04/17/14 06:52 / kbh%-1.24A/C Balance (± 5) A1030 E

04/17/14 06:52 / kbhmeq/L11.8Anions A1030 E

04/17/14 06:52 / kbhmeq/L11.5Cations A1030 E

04/17/14 06:52 / kbhmg/L700Solids, Total Dissolved Calculated A1030 E

04/17/14 06:52 / kbh1.02TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-009

Client Sample ID: 7164

Collection Date: 04/04/14 11:10

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/07/14 18:28 / jba5mg/LNDCarbonate as CO3 A2320 B

04/07/14 18:28 / jba5mg/L236Bicarbonate as HCO3 A2320 B

04/10/14 02:39 / cp1mg/L132Calcium E200.8

04/09/14 03:58 / wc1mg/L140Chloride E300.0

04/10/14 02:39 / cp1mg/L36Magnesium E200.8

04/10/14 02:39 / cp1mg/L5Potassium E200.8

04/10/14 02:39 / cp1mg/L78Sodium E200.8

D 04/09/14 03:58 / wc2mg/L298Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 12:59 / alp1umhos/cm1380Conductivity @ 25 C A2510 B

H 04/08/14 12:59 / alp0.01s.u.7.58pH A4500-H B

04/08/14 15:32 / tmm10mg/L866Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 02:39 / cp0.001mg/L0.005Arsenic E200.8

04/10/14 02:39 / cp0.03mg/LNDIron E200.8

04/10/14 02:39 / cp0.01mg/LNDMolybdenum E200.8

04/10/14 02:39 / cp0.001mg/L0.008Selenium E200.8

04/10/14 02:39 / cp0.0003mg/L0.0151Uranium E200.8

DATA QUALITY

04/11/14 06:53 / kbh%-4.82A/C Balance (± 5) A1030 E

04/11/14 06:53 / kbhmeq/L14.4Anions A1030 E

04/11/14 06:53 / kbhmeq/L13.1Cations A1030 E

04/11/14 06:53 / kbhmg/L830Solids, Total Dissolved Calculated A1030 E

04/11/14 06:53 / kbh1.05TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-010

Client Sample ID: 7165

Collection Date: 04/04/14 11:15

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/07/14 18:36 / jba5mg/LNDCarbonate as CO3 A2320 B

04/07/14 18:36 / jba5mg/L236Bicarbonate as HCO3 A2320 B

04/10/14 02:44 / cp1mg/L134Calcium E200.8

04/09/14 04:53 / wc1mg/L141Chloride E300.0

04/10/14 02:44 / cp1mg/L36Magnesium E200.8

04/10/14 02:44 / cp1mg/L5Potassium E200.8

04/10/14 02:44 / cp1mg/L79Sodium E200.8

D 04/09/14 04:53 / wc2mg/L300Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 13:02 / alp1umhos/cm1380Conductivity @ 25 C A2510 B

H 04/08/14 13:02 / alp0.01s.u.7.58pH A4500-H B

D 04/08/14 15:32 / tmm10mg/L868Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 02:44 / cp0.001mg/L0.005Arsenic E200.8

04/10/14 02:44 / cp0.03mg/LNDIron E200.8

04/10/14 02:44 / cp0.01mg/LNDMolybdenum E200.8

04/10/14 02:44 / cp0.001mg/L0.008Selenium E200.8

04/10/14 02:44 / cp0.0003mg/L0.0148Uranium E200.8

DATA QUALITY

04/11/14 06:53 / kbh%-4.47A/C Balance (± 5) A1030 E

04/11/14 06:53 / kbhmeq/L14.5Anions A1030 E

04/11/14 06:53 / kbhmeq/L13.2Cations A1030 E

04/11/14 06:53 / kbhmg/L840Solids, Total Dissolved Calculated A1030 E

04/11/14 06:53 / kbh1.04TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-011

Client Sample ID: 7166

Collection Date: 04/04/14 11:55

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/07/14 18:44 / jba5mg/LNDCarbonate as CO3 A2320 B

04/07/14 18:44 / jba5mg/L235Bicarbonate as HCO3 A2320 B

04/10/14 02:48 / cp1mg/L136Calcium E200.8

04/09/14 05:11 / wc1mg/L139Chloride E300.0

04/10/14 02:48 / cp1mg/L36Magnesium E200.8

04/10/14 02:48 / cp1mg/L6Potassium E200.8

04/10/14 02:48 / cp1mg/L79Sodium E200.8

D 04/09/14 05:11 / wc2mg/L295Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 13:05 / alp1umhos/cm1380Conductivity @ 25 C A2510 B

H 04/08/14 13:05 / alp0.01s.u.7.60pH A4500-H B

04/08/14 15:32 / tmm10mg/L867Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 02:48 / cp0.001mg/L0.005Arsenic E200.8

04/10/14 02:48 / cp0.03mg/L0.07Iron E200.8

04/10/14 02:48 / cp0.01mg/LNDMolybdenum E200.8

04/10/14 02:48 / cp0.001mg/L0.008Selenium E200.8

04/10/14 02:48 / cp0.0003mg/L0.0143Uranium E200.8

DATA QUALITY

04/11/14 06:53 / kbh%-3.28A/C Balance (± 5) A1030 E

04/11/14 06:53 / kbhmeq/L14.3Anions A1030 E

04/11/14 06:53 / kbhmeq/L13.4Cations A1030 E

04/11/14 06:53 / kbhmg/L830Solids, Total Dissolved Calculated A1030 E

04/11/14 06:53 / kbh1.04TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.

Page 14 of 79



LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-012

Client Sample ID: 7167

Collection Date: 04/04/14 12:05

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/07/14 18:52 / jba5mg/LNDCarbonate as CO3 A2320 B

04/07/14 18:52 / jba5mg/L208Bicarbonate as HCO3 A2320 B

04/10/14 03:26 / cp1mg/L85Calcium E200.8

04/09/14 05:30 / wc1mg/L46Chloride E300.0

04/10/14 03:26 / cp1mg/L24Magnesium E200.8

04/10/14 03:26 / cp1mg/L3Potassium E200.8

04/10/14 03:26 / cp1mg/L31Sodium E200.8

04/09/14 05:30 / wc1mg/L141Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 13:08 / alp1umhos/cm769Conductivity @ 25 C A2510 B

H 04/08/14 13:08 / alp0.01s.u.7.70pH A4500-H B

04/08/14 15:33 / tmm10mg/L468Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 03:26 / cp0.001mg/L0.023Arsenic E200.8

04/10/14 03:26 / cp0.03mg/LNDIron E200.8

04/10/14 03:26 / cp0.01mg/LNDMolybdenum E200.8

04/10/14 03:26 / cp0.001mg/L0.008Selenium E200.8

04/10/14 03:26 / cp0.0003mg/L0.0071Uranium E200.8

DATA QUALITY

04/11/14 06:53 / kbh%-1.26A/C Balance (± 5) A1030 E

04/11/14 06:53 / kbhmeq/L7.89Anions A1030 E

04/11/14 06:53 / kbhmeq/L7.69Cations A1030 E

04/11/14 06:53 / kbhmg/L450Solids, Total Dissolved Calculated A1030 E

04/11/14 06:53 / kbh1.04TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-013

Client Sample ID: 7168

Collection Date: 04/04/14 12:45

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/07/14 19:00 / jba5mg/LNDCarbonate as CO3 A2320 B

04/07/14 19:00 / jba5mg/L219Bicarbonate as HCO3 A2320 B

04/10/14 03:31 / cp1mg/L85Calcium E200.8

04/09/14 05:48 / wc1mg/L47Chloride E300.0

04/10/14 03:31 / cp1mg/L24Magnesium E200.8

04/10/14 03:31 / cp1mg/L3Potassium E200.8

04/10/14 03:31 / cp1mg/L32Sodium E200.8

04/09/14 05:48 / wc1mg/L142Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 13:11 / alp1umhos/cm778Conductivity @ 25 C A2510 B

H 04/08/14 13:11 / alp0.01s.u.7.74pH A4500-H B

04/08/14 15:34 / tmm10mg/L467Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 03:31 / cp0.001mg/L0.017Arsenic E200.8

04/10/14 03:31 / cp0.03mg/LNDIron E200.8

04/10/14 03:31 / cp0.01mg/L0.01Molybdenum E200.8

04/10/14 03:31 / cp0.001mg/L0.008Selenium E200.8

04/10/14 03:31 / cp0.0003mg/L0.0068Uranium E200.8

DATA QUALITY

04/11/14 06:53 / kbh%-2.34A/C Balance (± 5) A1030 E

04/11/14 06:53 / kbhmeq/L8.09Anions A1030 E

04/11/14 06:53 / kbhmeq/L7.72Cations A1030 E

04/11/14 06:53 / kbhmg/L450Solids, Total Dissolved Calculated A1030 E

04/11/14 06:53 / kbh1.03TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-014

Client Sample ID: 7169

Collection Date: 04/04/14 13:45

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/07/14 19:08 / jba5mg/LNDCarbonate as CO3 A2320 B

04/07/14 19:08 / jba5mg/L210Bicarbonate as HCO3 A2320 B

04/10/14 03:35 / cp1mg/L83Calcium E200.8

04/09/14 06:07 / wc1mg/L46Chloride E300.0

04/10/14 03:35 / cp1mg/L24Magnesium E200.8

04/10/14 03:35 / cp1mg/L3Potassium E200.8

04/10/14 03:35 / cp1mg/L31Sodium E200.8

04/09/14 06:07 / wc1mg/L145Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 13:14 / alp1umhos/cm781Conductivity @ 25 C A2510 B

H 04/08/14 13:14 / alp0.01s.u.7.70pH A4500-H B

04/08/14 15:34 / tmm10mg/L471Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 03:35 / cp0.001mg/L0.023Arsenic E200.8

04/10/14 03:35 / cp0.03mg/LNDIron E200.8

04/10/14 03:35 / cp0.01mg/LNDMolybdenum E200.8

04/10/14 03:35 / cp0.001mg/L0.007Selenium E200.8

04/10/14 03:35 / cp0.0003mg/L0.0072Uranium E200.8

DATA QUALITY

04/11/14 06:53 / kbh%-2.85A/C Balance (± 5) A1030 E

04/11/14 06:53 / kbhmeq/L7.97Anions A1030 E

04/11/14 06:53 / kbhmeq/L7.53Cations A1030 E

04/11/14 06:53 / kbhmg/L450Solids, Total Dissolved Calculated A1030 E

04/11/14 06:53 / kbh1.05TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-015

Client Sample ID: 7109

Collection Date: 04/03/14 08:50

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/07/14 19:16 / jba5mg/LNDCarbonate as CO3 A2320 B

04/07/14 19:16 / jba5mg/L306Bicarbonate as HCO3 A2320 B

04/10/14 03:39 / cp1mg/L306Calcium E200.8

04/09/14 06:25 / wc1mg/L36Chloride E300.0

04/10/14 03:39 / cp1mg/L100Magnesium E200.8

04/10/14 03:39 / cp1mg/L2Potassium E200.8

04/10/14 03:39 / cp1mg/L45Sodium E200.8

D 04/09/14 06:25 / wc2mg/L908Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 13:17 / alp1umhos/cm1990Conductivity @ 25 C A2510 B

H 04/08/14 13:17 / alp0.01s.u.7.54pH A4500-H B

04/08/14 15:35 / tmm20mg/L1630Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 03:39 / cp0.001mg/L0.003Arsenic E200.8

04/10/14 03:39 / cp0.03mg/LNDIron E200.8

04/10/14 03:39 / cp0.01mg/L0.01Molybdenum E200.8

04/10/14 03:39 / cp0.001mg/L0.008Selenium E200.8

04/10/14 03:39 / cp0.0003mg/L0.0176Uranium E200.8

DATA QUALITY

04/11/14 06:53 / kbh%0.97A/C Balance (± 5) A1030 E

04/11/14 06:53 / kbhmeq/L25.0Anions A1030 E

04/11/14 06:53 / kbhmeq/L25.5Cations A1030 E

04/11/14 06:53 / kbhmg/L1600Solids, Total Dissolved Calculated A1030 E

04/11/14 06:53 / kbh1.05TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-016

Client Sample ID: 7110

Collection Date: 04/03/14 09:15

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/07/14 19:47 / jba5mg/LNDCarbonate as CO3 A2320 B

04/07/14 19:47 / jba5mg/L324Bicarbonate as HCO3 A2320 B

04/10/14 03:44 / cp1mg/L301Calcium E200.8

04/09/14 13:00 / wc1mg/L37Chloride E300.0

04/10/14 03:44 / cp1mg/L96Magnesium E200.8

04/10/14 03:44 / cp1mg/L2Potassium E200.8

04/10/14 03:44 / cp1mg/L43Sodium E200.8

D 04/09/14 13:00 / wc2mg/L915Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 13:20 / alp1umhos/cm2100Conductivity @ 25 C A2510 B

H 04/08/14 13:20 / alp0.01s.u.7.44pH A4500-H B

04/08/14 15:35 / tmm19mg/L1750Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 03:44 / cp0.001mg/L0.003Arsenic E200.8

04/10/14 03:44 / cp0.03mg/L0.06Iron E200.8

04/10/14 03:44 / cp0.01mg/L0.01Molybdenum E200.8

04/10/14 03:44 / cp0.001mg/L0.009Selenium E200.8

04/10/14 03:44 / cp0.0003mg/L0.0170Uranium E200.8

DATA QUALITY

04/11/14 06:54 / kbh%-1.32A/C Balance (± 5) A1030 E

04/11/14 06:54 / kbhmeq/L25.4Anions A1030 E

04/11/14 06:54 / kbhmeq/L24.8Cations A1030 E

04/11/14 06:54 / kbhmg/L1600Solids, Total Dissolved Calculated A1030 E

04/11/14 06:54 / kbh1.13TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-017

Client Sample ID: 7111

Collection Date: 04/03/14 09:50

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/15/14 08:53 / jba5mg/L405Acidity, Total as CaCO3 A2310 B

04/07/14 20:00 / jba5mg/LNDCarbonate as CO3 A2320 B

04/07/14 20:00 / jba5mg/LNDBicarbonate as HCO3 A2320 B

04/14/14 16:12 / sf1mg/L256Calcium E200.7

04/09/14 13:19 / wc1mg/L19Chloride E300.0

04/14/14 16:12 / sf1mg/L123Magnesium E200.7

04/14/14 16:12 / sf1mg/L8Potassium E200.7

04/14/14 16:12 / sf1mg/L37Sodium E200.7

D 04/09/14 13:19 / wc2mg/L1290Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 13:23 / alp1umhos/cm2190Conductivity @ 25 C A2510 B

H 04/08/14 13:23 / alp0.01s.u.4.48pH A4500-H B

04/08/14 15:35 / tmm19mg/L1960Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 03:48 / cp0.001mg/L0.005Arsenic E200.8

04/10/14 03:48 / cp0.03mg/L0.05Iron E200.8

04/10/14 03:48 / cp0.01mg/LNDMolybdenum E200.8

04/10/14 03:48 / cp0.001mg/L0.003Selenium E200.8

04/10/14 03:48 / cp0.0003mg/L0.0018Uranium E200.8

DATA QUALITY

04/17/14 10:30 / kbh%-5.11A/C Balance (± 5) A1030 E

04/17/14 10:30 / kbhmeq/L27.4Anions A1030 E

04/17/14 10:30 / kbhmeq/L24.7Cations A1030 E

04/17/14 10:30 / kbhmg/L1800Solids, Total Dissolved Calculated A1030 E

04/17/14 10:30 / kbh1.11TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-018

Client Sample ID: 7112

Collection Date: 04/03/14 10:25

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/15/14 09:09 / jba5mg/L422Acidity, Total as CaCO3 A2310 B

04/07/14 20:11 / jba5mg/LNDCarbonate as CO3 A2320 B

04/07/14 20:11 / jba5mg/LNDBicarbonate as HCO3 A2320 B

04/14/14 16:15 / sf1mg/L270Calcium E200.7

04/09/14 13:37 / wc1mg/L19Chloride E300.0

04/14/14 16:15 / sf1mg/L129Magnesium E200.7

04/14/14 16:15 / sf1mg/L9Potassium E200.7

04/14/14 16:15 / sf1mg/L40Sodium E200.7

D 04/09/14 13:37 / wc2mg/L1280Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 13:26 / alp1umhos/cm2180Conductivity @ 25 C A2510 B

H 04/08/14 13:26 / alp0.01s.u.4.49pH A4500-H B

04/08/14 15:35 / tmm20mg/L1960Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 03:52 / cp0.001mg/L0.005Arsenic E200.8

04/10/14 03:52 / cp0.03mg/L0.24Iron E200.8

04/10/14 03:52 / cp0.01mg/LNDMolybdenum E200.8

04/10/14 03:52 / cp0.001mg/L0.004Selenium E200.8

04/10/14 03:52 / cp0.0003mg/L0.0019Uranium E200.8

DATA QUALITY

04/17/14 10:31 / kbh%-2.18A/C Balance (± 5) A1030 E

04/17/14 10:31 / kbhmeq/L27.2Anions A1030 E

04/17/14 10:31 / kbhmeq/L26.1Cations A1030 E

04/17/14 10:31 / kbhmg/L1800Solids, Total Dissolved Calculated A1030 E

04/17/14 10:31 / kbh1.10TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.

Page 21 of 79



LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-019

Client Sample ID: 7113

Collection Date: 04/03/14 10:40

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/15/14 09:16 / jba5mg/L437Acidity, Total as CaCO3 A2310 B

04/07/14 20:15 / jba5mg/LNDCarbonate as CO3 A2320 B

04/07/14 20:15 / jba5mg/LNDBicarbonate as HCO3 A2320 B

04/14/14 16:33 / sf1mg/L266Calcium E200.7

04/09/14 14:32 / wc1mg/L19Chloride E300.0

04/14/14 16:33 / sf1mg/L129Magnesium E200.7

04/14/14 16:33 / sf1mg/L9Potassium E200.7

04/14/14 16:33 / sf1mg/L39Sodium E200.7

D 04/09/14 14:32 / wc2mg/L1300Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 14:07 / alp1umhos/cm2130Conductivity @ 25 C A2510 B

H 04/08/14 14:07 / alp0.01s.u.4.43pH A4500-H B

04/08/14 15:36 / tmm20mg/L1940Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 04:18 / cp0.001mg/L0.006Arsenic E200.8

04/10/14 04:18 / cp0.03mg/LNDIron E200.8

04/10/14 04:18 / cp0.01mg/LNDMolybdenum E200.8

04/10/14 04:18 / cp0.001mg/L0.004Selenium E200.8

04/10/14 04:18 / cp0.0003mg/L0.0016Uranium E200.8

DATA QUALITY

04/17/14 10:32 / kbh%-3.42A/C Balance (± 5) A1030 E

04/17/14 10:32 / kbhmeq/L27.6Anions A1030 E

04/17/14 10:32 / kbhmeq/L25.8Cations A1030 E

04/17/14 10:32 / kbhmg/L1800Solids, Total Dissolved Calculated A1030 E

04/17/14 10:32 / kbh1.08TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-020

Client Sample ID: 7114

Collection Date: 04/03/14 11:05

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/07/14 20:23 / jba5mg/LNDCarbonate as CO3 A2320 B

04/07/14 20:23 / jba5mg/L224Bicarbonate as HCO3 A2320 B

04/10/14 04:22 / cp1mg/L84Calcium E200.8

04/09/14 15:27 / wc1mg/L48Chloride E300.0

04/10/14 04:22 / cp1mg/L28Magnesium E200.8

04/10/14 04:22 / cp1mg/L3Potassium E200.8

04/10/14 04:22 / cp1mg/L46Sodium E200.8

04/09/14 15:27 / wc1mg/L182Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 14:10 / alp1umhos/cm873Conductivity @ 25 C A2510 B

H 04/08/14 14:10 / alp0.01s.u.7.79pH A4500-H B

D 04/08/14 15:36 / tmm10mg/L548Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 04:22 / cp0.001mg/LNDArsenic E200.8

04/10/14 04:22 / cp0.03mg/LNDIron E200.8

04/10/14 04:22 / cp0.01mg/LNDMolybdenum E200.8

04/10/14 04:22 / cp0.001mg/L0.005Selenium E200.8

04/10/14 04:22 / cp0.0003mg/L0.0029Uranium E200.8

DATA QUALITY

04/11/14 06:54 / kbh%-2.65A/C Balance (± 5) A1030 E

04/11/14 06:54 / kbhmeq/L8.99Anions A1030 E

04/11/14 06:54 / kbhmeq/L8.52Cations A1030 E

04/11/14 06:54 / kbhmg/L510Solids, Total Dissolved Calculated A1030 E

04/11/14 06:54 / kbh1.07TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-021

Client Sample ID: 7115

Collection Date: 04/03/14 11:35

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/07/14 20:31 / jba5mg/LNDCarbonate as CO3 A2320 B

04/07/14 20:31 / jba5mg/L226Bicarbonate as HCO3 A2320 B

04/10/14 04:26 / cp1mg/L83Calcium E200.8

04/09/14 15:46 / wc1mg/L49Chloride E300.0

04/10/14 04:26 / cp1mg/L27Magnesium E200.8

04/10/14 04:26 / cp1mg/L3Potassium E200.8

04/10/14 04:26 / cp1mg/L45Sodium E200.8

04/09/14 15:46 / wc1mg/L184Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 14:13 / alp1umhos/cm881Conductivity @ 25 C A2510 B

H 04/08/14 14:13 / alp0.01s.u.7.81pH A4500-H B

D 04/08/14 15:37 / tmm10mg/L546Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 04:26 / cp0.001mg/LNDArsenic E200.8

04/10/14 04:26 / cp0.03mg/LNDIron E200.8

04/10/14 04:26 / cp0.01mg/LNDMolybdenum E200.8

04/10/14 04:26 / cp0.001mg/L0.005Selenium E200.8

04/10/14 04:26 / cp0.0003mg/L0.0028Uranium E200.8

DATA QUALITY

04/11/14 06:54 / kbh%-4.07A/C Balance (± 5) A1030 E

04/11/14 06:54 / kbhmeq/L9.09Anions A1030 E

04/11/14 06:54 / kbhmeq/L8.38Cations A1030 E

04/11/14 06:54 / kbhmg/L510Solids, Total Dissolved Calculated A1030 E

04/11/14 06:54 / kbh1.06TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-022

Client Sample ID: 7116

Collection Date: 04/03/14 11:55

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/07/14 20:39 / jba5mg/LNDCarbonate as CO3 A2320 B

04/07/14 20:39 / jba5mg/L224Bicarbonate as HCO3 A2320 B

04/10/14 04:31 / cp1mg/L67Calcium E200.8

04/09/14 16:04 / wc1mg/L15Chloride E300.0

04/10/14 04:31 / cp1mg/L16Magnesium E200.8

04/10/14 04:31 / cp1mg/L2Potassium E200.8

04/10/14 04:31 / cp1mg/L35Sodium E200.8

04/09/14 16:04 / wc1mg/L99Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 14:16 / alp1umhos/cm607Conductivity @ 25 C A2510 B

H 04/08/14 14:16 / alp0.01s.u.7.85pH A4500-H B

04/08/14 15:38 / tmm10mg/L358Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 04:31 / cp0.001mg/LNDArsenic E200.8

04/10/14 04:31 / cp0.03mg/LNDIron E200.8

04/10/14 04:31 / cp0.01mg/LNDMolybdenum E200.8

04/10/14 04:31 / cp0.001mg/L0.003Selenium E200.8

04/10/14 04:31 / cp0.0003mg/L0.0022Uranium E200.8

DATA QUALITY

04/11/14 06:54 / kbh%0.20A/C Balance (± 5) A1030 E

04/11/14 06:54 / kbhmeq/L6.22Anions A1030 E

04/11/14 06:54 / kbhmeq/L6.24Cations A1030 E

04/11/14 06:54 / kbhmg/L350Solids, Total Dissolved Calculated A1030 E

04/11/14 06:54 / kbh1.03TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-023

Client Sample ID: 7117

Collection Date: 04/03/14 12:30

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/07/14 20:47 / jba5mg/LNDCarbonate as CO3 A2320 B

04/07/14 20:47 / jba5mg/L238Bicarbonate as HCO3 A2320 B

04/10/14 06:30 / cp1mg/L64Calcium E200.8

04/09/14 16:23 / wc1mg/L15Chloride E300.0

04/10/14 06:30 / cp1mg/L16Magnesium E200.8

04/10/14 06:30 / cp1mg/L3Potassium E200.8

04/10/14 06:30 / cp1mg/L40Sodium E200.8

04/09/14 16:23 / wc1mg/L105Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 14:19 / alp1umhos/cm626Conductivity @ 25 C A2510 B

H 04/08/14 14:19 / alp0.01s.u.7.84pH A4500-H B

04/08/14 15:38 / tmm10mg/L379Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 06:30 / cp0.001mg/LNDArsenic E200.8

04/10/14 06:30 / cp0.03mg/LNDIron E200.8

04/10/14 06:30 / cp0.01mg/LNDMolybdenum E200.8

04/10/14 06:30 / cp0.001mg/L0.003Selenium E200.8

04/10/14 06:30 / cp0.0003mg/L0.0022Uranium E200.8

DATA QUALITY

04/11/14 06:54 / kbh%-1.76A/C Balance (± 5) A1030 E

04/11/14 06:54 / kbhmeq/L6.54Anions A1030 E

04/11/14 06:54 / kbhmeq/L6.32Cations A1030 E

04/11/14 06:54 / kbhmg/L360Solids, Total Dissolved Calculated A1030 E

04/11/14 06:54 / kbh1.05TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-024

Client Sample ID: 7118

Collection Date: 04/03/14 13:45

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/07/14 20:57 / jba5mg/LNDCarbonate as CO3 A2320 B

04/07/14 20:57 / jba5mg/L1250Bicarbonate as HCO3 A2320 B

04/14/14 16:36 / sf1mg/L455Calcium E200.7

D 04/09/14 16:41 / wc5mg/L674Chloride E300.0

04/14/14 16:36 / sf1mg/L200Magnesium E200.7

04/14/14 16:36 / sf1mg/L18Potassium E200.7

D 04/14/14 16:36 / sf2mg/L1550Sodium E200.7

D 04/09/14 16:41 / wc20mg/L3880Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 14:22 / alp1umhos/cm9740Conductivity @ 25 C A2510 B

H 04/08/14 14:22 / alp0.01s.u.7.42pH A4500-H B

04/08/14 15:39 / tmm100mg/L7960Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 06:34 / cp0.001mg/L0.004Arsenic E200.8

04/10/14 06:34 / cp0.03mg/LNDIron E200.8

04/10/14 06:34 / cp0.01mg/L3.72Molybdenum E200.8

04/10/14 06:34 / cp0.001mg/L0.057Selenium E200.8

04/10/14 06:34 / cp0.0003mg/L25.1Uranium E200.8

DATA QUALITY

04/17/14 10:32 / kbh%-6.58A/C Balance (± 5) A1030 E

04/17/14 10:32 / kbhmeq/L122Anions A1030 E

04/17/14 10:32 / kbhmeq/L107Cations A1030 E

04/17/14 10:32 / kbhmg/L7500Solids, Total Dissolved Calculated A1030 E

04/17/14 10:32 / kbh1.06TDS Balance (0.80 - 1.20) A1030 E

- The Anion / Cation balance was confirmed by re-analysis.

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-025

Client Sample ID: 7119

Collection Date: 04/03/14 13:45

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/07/14 21:07 / jba5mg/LNDCarbonate as CO3 A2320 B

04/07/14 21:07 / jba5mg/L1360Bicarbonate as HCO3 A2320 B

04/10/14 06:39 / cp1mg/L552Calcium E200.8

D 04/09/14 17:00 / wc10mg/L692Chloride E300.0

04/10/14 06:39 / cp1mg/L237Magnesium E200.8

04/10/14 06:39 / cp1mg/L18Potassium E200.8

04/10/14 06:39 / cp1mg/L1810Sodium E200.8

D 04/09/14 17:00 / wc40mg/L4130Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 14:25 / alp1umhos/cm10400Conductivity @ 25 C A2510 B

H 04/08/14 14:25 / alp0.01s.u.7.46pH A4500-H B

04/08/14 15:39 / tmm100mg/L8420Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 06:39 / cp0.001mg/L0.005Arsenic E200.8

04/10/14 06:39 / cp0.03mg/L0.04Iron E200.8

04/10/14 06:39 / cp0.01mg/L7.46Molybdenum E200.8

04/10/14 06:39 / cp0.001mg/L0.068Selenium E200.8

04/10/14 06:39 / cp0.0003mg/L35.4Uranium E200.8

DATA QUALITY

04/11/14 06:54 / kbh%-1.45A/C Balance (± 5) A1030 E

04/11/14 06:54 / kbhmeq/L130Anions A1030 E

04/11/14 06:54 / kbhmeq/L126Cations A1030 E

04/11/14 06:54 / kbhmg/L8200Solids, Total Dissolved Calculated A1030 E

04/11/14 06:54 / kbh1.02TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-026

Client Sample ID: 7120

Collection Date: 04/03/14 13:50

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/07/14 21:17 / jba5mg/LNDCarbonate as CO3 A2320 B

04/07/14 21:17 / jba5mg/L1360Bicarbonate as HCO3 A2320 B

04/10/14 15:00 / cp1mg/L520Calcium E200.8

D 04/09/14 17:18 / wc10mg/L699Chloride E300.0

04/10/14 06:43 / cp1mg/L244Magnesium E200.8

04/10/14 15:00 / cp1mg/L18Potassium E200.8

04/10/14 15:00 / cp1mg/L1820Sodium E200.8

D 04/09/14 17:18 / wc40mg/L4200Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 14:28 / alp1umhos/cm10400Conductivity @ 25 C A2510 B

H 04/08/14 14:28 / alp0.01s.u.7.45pH A4500-H B

04/08/14 15:40 / tmm100mg/L8530Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

D 04/10/14 15:00 / cp0.003mg/L0.004Arsenic E200.8

04/10/14 15:00 / cp0.03mg/L0.06Iron E200.8

04/10/14 15:00 / cp0.01mg/L6.62Molybdenum E200.8

D 04/10/14 15:00 / cp0.004mg/L0.069Selenium E200.8

D 04/10/14 15:00 / cp0.0004mg/L31.1Uranium E200.8

DATA QUALITY

04/14/14 08:00 / kbh%-2.28A/C Balance (± 5) A1030 E

04/14/14 08:00 / kbhmeq/L132Anions A1030 E

04/14/14 08:00 / kbhmeq/L126Cations A1030 E

04/14/14 08:00 / kbhmg/L8300Solids, Total Dissolved Calculated A1030 E

04/14/14 08:00 / kbh1.03TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-027

Client Sample ID: 7121

Collection Date: 04/03/14 14:20

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/07/14 21:35 / jba5mg/LNDCarbonate as CO3 A2320 B

04/07/14 21:35 / jba5mg/L205Bicarbonate as HCO3 A2320 B

04/10/14 14:08 / cp1mg/L60Calcium E200.8

04/09/14 17:36 / wc1mg/L10Chloride E300.0

04/10/14 14:08 / cp1mg/L15Magnesium E200.8

04/10/14 14:08 / cp1mg/L3Potassium E200.8

04/10/14 14:08 / cp1mg/L27Sodium E200.8

04/09/14 17:36 / wc1mg/L113Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 14:31 / alp1umhos/cm592Conductivity @ 25 C A2510 B

H 04/08/14 14:31 / alp0.01s.u.7.74pH A4500-H B

04/08/14 15:40 / tmm10mg/L355Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 14:08 / cp0.001mg/LNDArsenic E200.8

04/10/14 14:08 / cp0.03mg/LNDIron E200.8

04/10/14 14:08 / cp0.01mg/LNDMolybdenum E200.8

04/10/14 14:08 / cp0.001mg/L0.002Selenium E200.8

04/10/14 14:08 / cp0.0003mg/L0.0017Uranium E200.8

DATA QUALITY

04/14/14 08:00 / kbh%-4.56A/C Balance (± 5) A1030 E

04/14/14 08:00 / kbhmeq/L6.01Anions A1030 E

04/14/14 08:00 / kbhmeq/L5.48Cations A1030 E

04/14/14 08:00 / kbhmg/L340Solids, Total Dissolved Calculated A1030 E

04/14/14 08:00 / kbh1.03TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-028

Client Sample ID: 7122

Collection Date: 04/03/14 14:45

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/07/14 21:43 / jba5mg/LNDCarbonate as CO3 A2320 B

04/07/14 21:43 / jba5mg/L205Bicarbonate as HCO3 A2320 B

04/10/14 14:13 / cp1mg/L58Calcium E200.8

04/09/14 17:55 / wc1mg/L10Chloride E300.0

04/10/14 15:28 / sf1mg/L15Magnesium E200.7

04/10/14 14:13 / cp1mg/L3Potassium E200.8

04/10/14 15:28 / sf1mg/L29Sodium E200.7

04/09/14 17:55 / wc1mg/L113Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 14:34 / alp1umhos/cm590Conductivity @ 25 C A2510 B

H 04/08/14 14:34 / alp0.01s.u.7.79pH A4500-H B

04/08/14 15:40 / tmm10mg/L361Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 14:13 / cp0.001mg/LNDArsenic E200.8

04/10/14 14:13 / cp0.03mg/LNDIron E200.8

04/10/14 14:13 / cp0.01mg/LNDMolybdenum E200.8

04/10/14 14:13 / cp0.001mg/L0.002Selenium E200.8

04/10/14 14:13 / cp0.0003mg/L0.0021Uranium E200.8

DATA QUALITY

04/15/14 14:26 / kbh%-4.71A/C Balance (± 5) A1030 E

04/15/14 14:26 / kbhmeq/L6.02Anions A1030 E

04/15/14 14:26 / kbhmeq/L5.48Cations A1030 E

04/15/14 14:26 / kbhmg/L340Solids, Total Dissolved Calculated A1030 E

04/15/14 14:26 / kbh1.05TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-029

Client Sample ID: 7123

Collection Date: 04/03/14 15:05

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/07/14 21:51 / jba5mg/LNDCarbonate as CO3 A2320 B

04/07/14 21:51 / jba5mg/L362Bicarbonate as HCO3 A2320 B

04/10/14 14:17 / cp1mg/L76Calcium E200.8

04/09/14 18:50 / wc1mg/L10Chloride E300.0

04/10/14 15:39 / sf1mg/L55Magnesium E200.7

04/10/14 14:17 / cp1mg/L3Potassium E200.8

04/10/14 15:39 / sf1mg/L10Sodium E200.7

04/09/14 18:50 / wc1mg/L165Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 14:40 / alp1umhos/cm869Conductivity @ 25 C A2510 B

H 04/08/14 14:40 / alp0.01s.u.7.72pH A4500-H B

04/08/14 15:41 / tmm10mg/L522Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 14:17 / cp0.001mg/LNDArsenic E200.8

04/10/14 14:17 / cp0.03mg/LNDIron E200.8

04/10/14 14:17 / cp0.01mg/LNDMolybdenum E200.8

04/10/14 14:17 / cp0.001mg/L0.007Selenium E200.8

04/10/14 14:17 / cp0.0003mg/L0.0026Uranium E200.8

DATA QUALITY

04/15/14 14:38 / kbh%-4.50A/C Balance (± 5) A1030 E

04/15/14 14:38 / kbhmeq/L9.68Anions A1030 E

04/15/14 14:38 / kbhmeq/L8.84Cations A1030 E

04/15/14 14:38 / kbhmg/L510Solids, Total Dissolved Calculated A1030 E

04/15/14 14:38 / kbh1.02TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-030

Client Sample ID: 7124

Collection Date: 04/03/14 15:30

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/07/14 22:00 / jba5mg/LNDCarbonate as CO3 A2320 B

04/07/14 22:00 / jba5mg/L374Bicarbonate as HCO3 A2320 B

04/10/14 07:00 / cp1mg/L89Calcium E200.8

04/09/14 19:45 / wc1mg/L10Chloride E300.0

04/10/14 07:00 / cp1mg/L60Magnesium E200.8

04/10/14 07:00 / cp1mg/L3Potassium E200.8

04/10/14 07:00 / cp1mg/L12Sodium E200.8

04/09/14 19:45 / wc1mg/L166Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 14:43 / alp1umhos/cm869Conductivity @ 25 C A2510 B

H 04/08/14 14:43 / alp0.01s.u.7.68pH A4500-H B

04/08/14 15:41 / tmm10mg/L526Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 07:00 / cp0.001mg/LNDArsenic E200.8

04/10/14 07:00 / cp0.03mg/LNDIron E200.8

04/10/14 07:00 / cp0.01mg/LNDMolybdenum E200.8

04/10/14 07:00 / cp0.001mg/L0.007Selenium E200.8

04/10/14 07:00 / cp0.0003mg/L0.0037Uranium E200.8

DATA QUALITY

04/11/14 06:55 / kbh%0.63A/C Balance (± 5) A1030 E

04/11/14 06:55 / kbhmeq/L9.90Anions A1030 E

04/11/14 06:55 / kbhmeq/L10.0Cations A1030 E

04/11/14 06:55 / kbhmg/L530Solids, Total Dissolved Calculated A1030 E

04/11/14 06:55 / kbh1.00TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-031

Client Sample ID: 7125

Collection Date: 04/04/14 08:50

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/07/14 22:08 / jba5mg/LNDCarbonate as CO3 A2320 B

04/07/14 22:08 / jba5mg/L318Bicarbonate as HCO3 A2320 B

04/10/14 07:26 / cp1mg/L285Calcium E200.8

04/09/14 20:04 / wc1mg/L12Chloride E300.0

04/10/14 07:26 / cp1mg/L85Magnesium E200.8

04/10/14 07:26 / cp1mg/L4Potassium E200.8

04/10/14 07:26 / cp1mg/L18Sodium E200.8

D 04/09/14 20:04 / wc2mg/L813Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 14:46 / alp1umhos/cm1800Conductivity @ 25 C A2510 B

H 04/08/14 14:46 / alp0.01s.u.7.37pH A4500-H B

04/08/14 15:41 / tmm20mg/L1480Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 07:26 / cp0.001mg/L0.001Arsenic E200.8

04/10/14 14:21 / cp0.03mg/LNDIron E200.8

04/10/14 14:21 / cp0.01mg/LNDMolybdenum E200.8

04/10/14 14:21 / cp0.001mg/L0.060Selenium E200.8

04/10/14 07:26 / cp0.0003mg/L0.0071Uranium E200.8

DATA QUALITY

04/11/14 06:55 / kbh%-0.90A/C Balance (± 5) A1030 E

04/11/14 06:55 / kbhmeq/L22.5Anions A1030 E

04/11/14 06:55 / kbhmeq/L22.1Cations A1030 E

04/11/14 06:55 / kbhmg/L1400Solids, Total Dissolved Calculated A1030 E

04/11/14 06:55 / kbh1.07TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-032

Client Sample ID: 7126

Collection Date: 04/04/14 09:20

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/07/14 22:16 / jba5mg/LNDCarbonate as CO3 A2320 B

04/07/14 22:16 / jba5mg/L317Bicarbonate as HCO3 A2320 B

04/10/14 14:47 / cp1mg/L271Calcium E200.8

04/09/14 20:22 / wc1mg/L12Chloride E300.0

04/10/14 14:47 / cp1mg/L86Magnesium E200.8

04/10/14 14:47 / cp1mg/L3Potassium E200.8

04/10/14 14:47 / cp1mg/L18Sodium E200.8

D 04/09/14 20:22 / wc2mg/L856Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 14:49 / alp1umhos/cm1870Conductivity @ 25 C A2510 B

H 04/08/14 14:49 / alp0.01s.u.7.36pH A4500-H B

04/08/14 15:42 / tmm20mg/L1540Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 14:47 / cp0.001mg/L0.001Arsenic E200.8

04/10/14 14:47 / cp0.03mg/LNDIron E200.8

04/10/14 14:47 / cp0.01mg/LNDMolybdenum E200.8

04/10/14 14:47 / cp0.001mg/L0.055Selenium E200.8

04/10/14 14:47 / cp0.0003mg/L0.0066Uranium E200.8

DATA QUALITY

04/14/14 08:01 / kbh%-4.25A/C Balance (± 5) A1030 E

04/14/14 08:01 / kbhmeq/L23.3Anions A1030 E

04/14/14 08:01 / kbhmeq/L21.4Cations A1030 E

04/14/14 08:01 / kbhmg/L1400Solids, Total Dissolved Calculated A1030 E

04/14/14 08:01 / kbh1.08TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-033

Client Sample ID: 7127

Collection Date: 04/04/14 09:45

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/10/14 11:42 / jba5mg/L240Carbonate as CO3 A2320 B

04/10/14 11:42 / jba5mg/L4270Bicarbonate as HCO3 A2320 B

04/10/14 15:04 / cp1mg/L37Calcium E200.8

D 04/09/14 20:40 / wc20mg/L1260Chloride E300.0

04/10/14 15:04 / cp1mg/L63Magnesium E200.8

04/10/14 15:04 / cp1mg/L8Potassium E200.8

04/10/14 15:04 / cp1mg/L4810Sodium E200.8

D 04/09/14 20:40 / wc80mg/L5980Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 14:52 / alp5umhos/cm18600Conductivity @ 25 C A2510 B

H 04/08/14 14:52 / alp0.01s.u.8.55pH A4500-H B

04/08/14 15:42 / tmm200mg/L14700Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

D 04/10/14 15:04 / cp0.003mg/L0.161Arsenic E200.8

04/10/14 15:04 / cp0.03mg/L0.14Iron E200.8

04/10/14 15:04 / cp0.01mg/L21.7Molybdenum E200.8

D 04/10/14 15:04 / cp0.004mg/L0.128Selenium E200.8

D 04/10/14 15:04 / cp0.0004mg/L122Uranium E200.8

DATA QUALITY

04/14/14 08:01 / kbh%-4.68A/C Balance (± 5) A1030 E

04/14/14 08:01 / kbhmeq/L238Anions A1030 E

04/14/14 08:01 / kbhmeq/L217Cations A1030 E

04/14/14 08:01 / kbhmg/L14000Solids, Total Dissolved Calculated A1030 E

04/14/14 08:01 / kbh1.01TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-034

Client Sample ID: 7128

Collection Date: 04/04/14 09:50

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/10/14 13:46 / jba5mg/L240Carbonate as CO3 A2320 B

04/10/14 13:46 / jba5mg/L4390Bicarbonate as HCO3 A2320 B

04/16/14 14:49 / sf1mg/L39Calcium E200.7

D 04/09/14 20:59 / wc20mg/L1240Chloride E300.0

04/16/14 14:49 / sf1mg/L65Magnesium E200.7

04/16/14 14:49 / sf1mg/L9Potassium E200.7

D 04/16/14 14:49 / sf4mg/L5080Sodium E200.7

D 04/09/14 20:59 / wc80mg/L6050Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 14:55 / alp1umhos/cm18900Conductivity @ 25 C A2510 B

H 04/08/14 14:55 / alp0.01s.u.8.53pH A4500-H B

04/08/14 15:43 / tmm200mg/L14900Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 07:51 / cp0.001mg/L0.176Arsenic E200.8

04/14/14 18:09 / sf0.03mg/L0.14Iron E200.7

04/10/14 07:51 / cp0.01mg/L23.8Molybdenum E200.8

D 04/10/14 07:51 / cp0.005mg/L0.158Selenium E200.8

04/10/14 07:51 / cp0.0003mg/L136Uranium E200.8

DATA QUALITY

04/17/14 12:26 / kbh%-2.64A/C Balance (± 5) A1030 E

04/17/14 12:26 / kbhmeq/L241Anions A1030 E

04/17/14 12:26 / kbhmeq/L229Cations A1030 E

04/17/14 12:26 / kbhmg/L15000Solids, Total Dissolved Calculated A1030 E

04/17/14 12:26 / kbh1.00TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-035

Client Sample ID: 7129

Collection Date: 04/04/14 10:20

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/10/14 13:51 / jba5mg/L240Carbonate as CO3 A2320 B

04/10/14 13:51 / jba5mg/L4390Bicarbonate as HCO3 A2320 B

04/10/14 07:56 / cp1mg/L46Calcium E200.8

D 04/09/14 21:17 / wc20mg/L1310Chloride E300.0

04/10/14 07:56 / cp1mg/L64Magnesium E200.8

04/10/14 07:56 / cp1mg/L11Potassium E200.8

D 04/10/14 15:57 / sf4mg/L4680Sodium E200.7

D 04/09/14 21:17 / wc80mg/L6200Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 14:58 / alp1umhos/cm18900Conductivity @ 25 C A2510 B

H 04/08/14 14:58 / alp0.01s.u.8.50pH A4500-H B

04/08/14 15:43 / tmm200mg/L14900Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 07:56 / cp0.001mg/L0.177Arsenic E200.8

04/10/14 07:56 / cp0.03mg/L0.16Iron E200.8

04/10/14 07:56 / cp0.01mg/L23.8Molybdenum E200.8

04/10/14 07:56 / cp0.001mg/L0.138Selenium E200.8

04/10/14 07:56 / cp0.0003mg/L136Uranium E200.8

DATA QUALITY

04/17/14 10:35 / kbh%-7.60A/C Balance (± 5) A1030 E

04/17/14 10:35 / kbhmeq/L246Anions A1030 E

04/17/14 10:35 / kbhmeq/L211Cations A1030 E

04/17/14 10:35 / kbhmg/L15000Solids, Total Dissolved Calculated A1030 E

04/17/14 10:35 / kbh1.01TDS Balance (0.80 - 1.20) A1030 E

- The Anion / Cation balance was confirmed by re-analysis.

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-036

Client Sample ID: 7130

Collection Date: 04/04/14 10:35

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/07/14 23:47 / jba5mg/L6Carbonate as CO3 A2320 B

04/07/14 23:47 / jba5mg/L456Bicarbonate as HCO3 A2320 B

04/14/14 16:40 / sf1mg/L31Calcium E200.7

04/09/14 21:36 / wc1mg/L43Chloride E300.0

04/14/14 16:40 / sf1mg/L11Magnesium E200.7

04/14/14 16:40 / sf1mg/L4Potassium E200.7

04/14/14 16:40 / sf1mg/L176Sodium E200.7

D 04/09/14 21:36 / wc2mg/L85Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 15:01 / alp1umhos/cm1020Conductivity @ 25 C A2510 B

H 04/08/14 15:01 / alp0.01s.u.8.19pH A4500-H B

D 04/08/14 15:43 / tmm10mg/L596Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 08:21 / cp0.001mg/L0.003Arsenic E200.8

04/10/14 08:21 / cp0.03mg/L0.44Iron E200.8

04/10/14 08:21 / cp0.01mg/L0.02Molybdenum E200.8

04/10/14 08:21 / cp0.001mg/LNDSelenium E200.8

04/10/14 08:21 / cp0.0003mg/L0.0220Uranium E200.8

DATA QUALITY

04/17/14 06:53 / kbh%-2.46A/C Balance (± 5) A1030 E

04/17/14 06:53 / kbhmeq/L10.8Anions A1030 E

04/17/14 06:53 / kbhmeq/L10.2Cations A1030 E

04/17/14 06:53 / kbhmg/L600Solids, Total Dissolved Calculated A1030 E

04/17/14 06:53 / kbh1.00TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-037

Client Sample ID: 7131

Collection Date: 04/04/14 11:05

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/08/14 00:04 / jba5mg/L7Carbonate as CO3 A2320 B

04/08/14 00:04 / jba5mg/L402Bicarbonate as HCO3 A2320 B

04/14/14 16:44 / sf1mg/L21Calcium E200.7

04/09/14 21:54 / wc1mg/L41Chloride E300.0

04/14/14 16:44 / sf1mg/L8Magnesium E200.7

04/14/14 16:44 / sf1mg/L4Potassium E200.7

04/14/14 16:44 / sf1mg/L166Sodium E200.7

04/09/14 21:54 / wc1mg/L69Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 15:04 / alp1umhos/cm912Conductivity @ 25 C A2510 B

H 04/08/14 15:04 / alp0.01s.u.8.26pH A4500-H B

D 04/08/14 15:44 / tmm10mg/L529Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 08:26 / cp0.001mg/L0.003Arsenic E200.8

04/10/14 08:26 / cp0.03mg/L0.34Iron E200.8

04/10/14 08:26 / cp0.01mg/L0.01Molybdenum E200.8

04/10/14 08:26 / cp0.001mg/LNDSelenium E200.8

04/10/14 08:26 / cp0.0003mg/L0.0113Uranium E200.8

DATA QUALITY

04/17/14 06:53 / kbh%-2.46A/C Balance (± 5) A1030 E

04/17/14 06:53 / kbhmeq/L9.52Anions A1030 E

04/17/14 06:53 / kbhmeq/L9.06Cations A1030 E

04/17/14 06:53 / kbhmg/L530Solids, Total Dissolved Calculated A1030 E

04/17/14 06:53 / kbh1.00TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-038

Client Sample ID: 7132

Collection Date: 04/04/14 11:25

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/08/14 00:22 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/14 00:22 / jba5mg/L27Bicarbonate as HCO3 A2320 B

04/10/14 08:30 / cp1mg/L9Calcium E200.8

04/09/14 22:12 / wc1mg/L4Chloride E300.0

04/10/14 08:30 / cp1mg/L2Magnesium E200.8

04/10/14 08:30 / cp1mg/LNDPotassium E200.8

04/10/14 08:30 / cp1mg/L3Sodium E200.8

04/09/14 22:12 / wc1mg/L11Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 15:07 / alp1umhos/cm89Conductivity @ 25 C A2510 B

H 04/08/14 15:07 / alp0.01s.u.7.18pH A4500-H B

D 04/08/14 15:44 / tmm10mg/L45Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 08:30 / cp0.001mg/LNDArsenic E200.8

04/10/14 08:30 / cp0.03mg/LNDIron E200.8

04/10/14 08:30 / cp0.01mg/LNDMolybdenum E200.8

04/10/14 08:30 / cp0.001mg/LNDSelenium E200.8

04/10/14 08:30 / cp0.0003mg/LNDUranium E200.8

DATA QUALITY

04/11/14 06:55 / kbh%-0.81A/C Balance (± 5) A1030 E

04/11/14 06:55 / kbhmeq/L0.81Anions A1030 E

04/11/14 06:55 / kbhmeq/L0.80Cations A1030 E

04/11/14 06:55 / kbhmg/L45Solids, Total Dissolved Calculated A1030 E

04/11/14 06:55 / kbh1.00TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-039

Client Sample ID: 7133

Collection Date: 04/04/14 11:40

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/08/14 00:37 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/14 00:37 / jba5mg/L2940Bicarbonate as HCO3 A2320 B

04/10/14 08:34 / cp1mg/L365Calcium E200.8

D 04/09/14 23:26 / wc10mg/L1150Chloride E300.0

04/10/14 08:34 / cp1mg/L128Magnesium E200.8

04/10/14 08:34 / cp1mg/L12Potassium E200.8

D 04/10/14 16:41 / sf4mg/L4290Sodium E200.7

D 04/09/14 23:26 / wc40mg/L6560Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 15:22 / alp1umhos/cm16800Conductivity @ 25 C A2510 B

H 04/08/14 15:22 / alp0.01s.u.7.25pH A4500-H B

04/08/14 15:45 / tmm100mg/L13900Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 08:34 / cp0.001mg/L0.006Arsenic E200.8

04/10/14 08:34 / cp0.03mg/LNDIron E200.8

04/10/14 08:34 / cp0.01mg/L29.9Molybdenum E200.8

04/10/14 08:34 / cp0.001mg/L0.080Selenium E200.8

D 04/10/14 16:41 / sf6mg/L68Uranium E200.7

DATA QUALITY

04/14/14 08:01 / kbh%-1.01A/C Balance (± 5) A1030 E

04/14/14 08:01 / kbhmeq/L220Anions A1030 E

04/14/14 08:01 / kbhmeq/L216Cations A1030 E

04/14/14 08:01 / kbhmg/L14000Solids, Total Dissolved Calculated A1030 E

04/14/14 08:01 / kbh0.99TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-040

Client Sample ID: 7134

Collection Date: 04/04/14 11:45

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/08/14 00:52 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/14 00:52 / jba5mg/L2940Bicarbonate as HCO3 A2320 B

04/10/14 08:39 / cp1mg/L360Calcium E200.8

D 04/10/14 00:21 / wc10mg/L1160Chloride E300.0

04/10/14 08:39 / cp1mg/L124Magnesium E200.8

04/10/14 08:39 / cp1mg/L12Potassium E200.8

D 04/10/14 16:44 / sf4mg/L4180Sodium E200.7

D 04/10/14 00:21 / wc40mg/L6610Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 15:25 / alp1umhos/cm16800Conductivity @ 25 C A2510 B

H 04/08/14 15:25 / alp0.01s.u.7.26pH A4500-H B

04/08/14 15:45 / tmm100mg/L13600Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 08:39 / cp0.001mg/L0.006Arsenic E200.8

04/10/14 08:39 / cp0.03mg/LNDIron E200.8

04/10/14 08:39 / cp0.01mg/L30.6Molybdenum E200.8

04/10/14 08:39 / cp0.001mg/L0.084Selenium E200.8

D 04/10/14 16:44 / sf6mg/L68Uranium E200.7

DATA QUALITY

04/14/14 08:01 / kbh%-2.55A/C Balance (± 5) A1030 E

04/14/14 08:01 / kbhmeq/L221Anions A1030 E

04/14/14 08:01 / kbhmeq/L210Cations A1030 E

04/14/14 08:01 / kbhmg/L14000Solids, Total Dissolved Calculated A1030 E

04/14/14 08:01 / kbh0.97TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.

Page 43 of 79



LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-041

Client Sample ID: 7135

Collection Date: 04/04/14 12:15

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/08/14 01:06 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/14 01:06 / jba5mg/L2930Bicarbonate as HCO3 A2320 B

04/10/14 08:43 / cp1mg/L353Calcium E200.8

D 04/10/14 00:40 / wc10mg/L1160Chloride E300.0

04/10/14 08:43 / cp1mg/L124Magnesium E200.8

04/10/14 08:43 / cp1mg/L12Potassium E200.8

D 04/10/14 16:48 / sf4mg/L4240Sodium E200.7

D 04/10/14 00:40 / wc40mg/L6610Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 15:28 / alp1umhos/cm16800Conductivity @ 25 C A2510 B

H 04/08/14 15:28 / alp0.01s.u.7.22pH A4500-H B

04/08/14 15:46 / tmm100mg/L13800Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 08:43 / cp0.001mg/L0.007Arsenic E200.8

04/10/14 08:43 / cp0.03mg/L0.11Iron E200.8

04/10/14 08:43 / cp0.01mg/L29.5Molybdenum E200.8

04/10/14 08:43 / cp0.001mg/L0.096Selenium E200.8

D 04/10/14 16:48 / sf6mg/L69Uranium E200.7

DATA QUALITY

04/14/14 08:01 / kbh%-1.92A/C Balance (± 5) A1030 E

04/14/14 08:01 / kbhmeq/L221Anions A1030 E

04/14/14 08:01 / kbhmeq/L212Cations A1030 E

04/14/14 08:01 / kbhmg/L14000Solids, Total Dissolved Calculated A1030 E

04/14/14 08:01 / kbh0.98TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-042

Client Sample ID: 7146

Collection Date: 04/03/14 08:45

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/08/14 01:14 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/14 01:14 / jba5mg/L236Bicarbonate as HCO3 A2320 B

04/10/14 08:47 / cp1mg/L111Calcium E200.8

04/10/14 00:58 / wc1mg/L27Chloride E300.0

04/10/14 08:47 / cp1mg/L37Magnesium E200.8

04/10/14 08:47 / cp1mg/L4Potassium E200.8

04/10/14 08:47 / cp1mg/L28Sodium E200.8

04/10/14 00:58 / wc1mg/L260Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 15:31 / alp1umhos/cm915Conductivity @ 25 C A2510 B

H 04/08/14 15:31 / alp0.01s.u.7.43pH A4500-H B

04/08/14 15:48 / tmm10mg/L614Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 08:47 / cp0.001mg/L0.003Arsenic E200.8

04/10/14 08:47 / cp0.03mg/L0.03Iron E200.8

04/10/14 08:47 / cp0.01mg/L0.09Molybdenum E200.8

04/10/14 08:47 / cp0.001mg/L0.001Selenium E200.8

04/10/14 08:47 / cp0.0003mg/L0.0136Uranium E200.8

DATA QUALITY

04/11/14 06:55 / kbh%-0.66A/C Balance (± 5) A1030 E

04/11/14 06:55 / kbhmeq/L10.0Anions A1030 E

04/11/14 06:55 / kbhmeq/L9.91Cations A1030 E

04/11/14 06:55 / kbhmg/L580Solids, Total Dissolved Calculated A1030 E

04/11/14 06:55 / kbh1.05TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-043

Client Sample ID: 7147

Collection Date: 04/03/14 09:20

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/08/14 01:22 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/14 01:22 / jba5mg/L239Bicarbonate as HCO3 A2320 B

04/10/14 09:25 / cp1mg/L103Calcium E200.8

04/10/14 01:17 / wc1mg/L26Chloride E300.0

04/10/14 09:25 / cp1mg/L36Magnesium E200.8

04/10/14 09:25 / cp1mg/L3Potassium E200.8

04/10/14 09:25 / cp1mg/L25Sodium E200.8

04/10/14 01:17 / wc1mg/L258Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 15:34 / alp1umhos/cm917Conductivity @ 25 C A2510 B

H 04/08/14 15:34 / alp0.01s.u.7.48pH A4500-H B

D 04/08/14 15:48 / tmm10mg/L609Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 09:25 / cp0.001mg/L0.003Arsenic E200.8

04/10/14 09:25 / cp0.03mg/L0.27Iron E200.8

04/10/14 09:25 / cp0.01mg/L0.06Molybdenum E200.8

04/10/14 09:25 / cp0.001mg/LNDSelenium E200.8

04/10/14 09:25 / cp0.0003mg/L0.0046Uranium E200.8

DATA QUALITY

04/11/14 06:55 / kbh%-3.86A/C Balance (± 5) A1030 E

04/11/14 06:55 / kbhmeq/L10.0Anions A1030 E

04/11/14 06:55 / kbhmeq/L9.29Cations A1030 E

04/11/14 06:55 / kbhmg/L570Solids, Total Dissolved Calculated A1030 E

04/11/14 06:55 / kbh1.07TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-044

Client Sample ID: 7148

Collection Date: 04/03/14 10:05

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/08/14 01:30 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/14 01:30 / jba5mg/L243Bicarbonate as HCO3 A2320 B

04/10/14 09:30 / cp1mg/L113Calcium E200.8

04/10/14 01:35 / wc1mg/L28Chloride E300.0

04/10/14 09:30 / cp1mg/L39Magnesium E200.8

04/10/14 09:30 / cp1mg/L4Potassium E200.8

04/10/14 09:30 / cp1mg/L31Sodium E200.8

04/10/14 01:35 / wc1mg/L285Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 15:37 / alp1umhos/cm979Conductivity @ 25 C A2510 B

H 04/08/14 15:37 / alp0.01s.u.7.34pH A4500-H B

D 04/08/14 15:49 / tmm10mg/L669Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 09:30 / cp0.001mg/L0.002Arsenic E200.8

04/10/14 09:30 / cp0.03mg/L0.06Iron E200.8

04/10/14 09:30 / cp0.01mg/L0.05Molybdenum E200.8

04/10/14 09:30 / cp0.001mg/L0.001Selenium E200.8

04/10/14 09:30 / cp0.0003mg/L0.0104Uranium E200.8

DATA QUALITY

04/11/14 06:55 / kbh%-2.41A/C Balance (± 5) A1030 E

04/11/14 06:55 / kbhmeq/L10.8Anions A1030 E

04/11/14 06:55 / kbhmeq/L10.3Cations A1030 E

04/11/14 06:55 / kbhmg/L620Solids, Total Dissolved Calculated A1030 E

04/11/14 06:55 / kbh1.08TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-045

Client Sample ID: 7149

Collection Date: 04/03/14 10:15

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/08/14 01:37 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/14 01:37 / jba5mg/L124Bicarbonate as HCO3 A2320 B

04/10/14 09:34 / cp1mg/L114Calcium E200.8

04/10/14 01:53 / wc1mg/L20Chloride E300.0

04/10/14 09:34 / cp1mg/L46Magnesium E200.8

04/10/14 09:34 / cp1mg/L5Potassium E200.8

04/10/14 09:34 / cp1mg/L29Sodium E200.8

D 04/10/14 01:53 / wc2mg/L450Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 15:40 / alp1umhos/cm1080Conductivity @ 25 C A2510 B

H 04/08/14 15:40 / alp0.01s.u.6.83pH A4500-H B

D 04/08/14 15:49 / tmm10mg/L783Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 09:34 / cp0.001mg/L0.004Arsenic E200.8

04/10/14 09:34 / cp0.03mg/L0.20Iron E200.8

04/10/14 09:34 / cp0.01mg/LNDMolybdenum E200.8

04/10/14 09:34 / cp0.001mg/LNDSelenium E200.8

04/10/14 09:34 / cp0.0003mg/L0.0007Uranium E200.8

DATA QUALITY

04/11/14 06:55 / kbh%-4.53A/C Balance (± 5) A1030 E

04/11/14 06:55 / kbhmeq/L12.0Anions A1030 E

04/11/14 06:55 / kbhmeq/L10.9Cations A1030 E

04/11/14 06:55 / kbhmg/L730Solids, Total Dissolved Calculated A1030 E

04/11/14 06:55 / kbh1.08TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-046

Client Sample ID: 7150

Collection Date: 04/03/14 10:48

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/08/14 01:45 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/14 01:45 / jba5mg/L127Bicarbonate as HCO3 A2320 B

04/10/14 09:38 / cp1mg/L117Calcium E200.8

04/10/14 02:12 / wc1mg/L20Chloride E300.0

04/10/14 09:38 / cp1mg/L48Magnesium E200.8

04/10/14 09:38 / cp1mg/L6Potassium E200.8

04/10/14 09:38 / cp1mg/L31Sodium E200.8

D 04/10/14 02:12 / wc2mg/L435Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 15:44 / alp1umhos/cm1050Conductivity @ 25 C A2510 B

H 04/08/14 15:44 / alp0.01s.u.6.56pH A4500-H B

D 04/08/14 15:49 / tmm10mg/L770Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 09:38 / cp0.001mg/L0.004Arsenic E200.8

04/10/14 09:38 / cp0.03mg/L0.23Iron E200.8

04/10/14 14:51 / cp0.01mg/LNDMolybdenum E200.8

04/10/14 09:38 / cp0.001mg/LNDSelenium E200.8

04/10/14 09:38 / cp0.0003mg/L0.0006Uranium E200.8

DATA QUALITY

04/11/14 06:55 / kbh%-1.88A/C Balance (± 5) A1030 E

04/11/14 06:55 / kbhmeq/L11.7Anions A1030 E

04/11/14 06:55 / kbhmeq/L11.2Cations A1030 E

04/11/14 06:55 / kbhmg/L720Solids, Total Dissolved Calculated A1030 E

04/11/14 06:55 / kbh1.07TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-047

Client Sample ID: 7151

Collection Date: 04/03/14 11:25

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/08/14 02:00 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/14 02:00 / jba5mg/L127Bicarbonate as HCO3 A2320 B

04/10/14 09:43 / cp1mg/L110Calcium E200.8

04/10/14 02:30 / wc1mg/L20Chloride E300.0

04/10/14 09:43 / cp1mg/L46Magnesium E200.8

04/10/14 09:43 / cp1mg/L5Potassium E200.8

04/10/14 09:43 / cp1mg/L31Sodium E200.8

D 04/10/14 02:30 / wc2mg/L425Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 15:50 / alp1umhos/cm1040Conductivity @ 25 C A2510 B

H 04/08/14 15:50 / alp0.01s.u.6.56pH A4500-H B

D 04/08/14 15:50 / tmm10mg/L744Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 09:43 / cp0.001mg/L0.004Arsenic E200.8

04/10/14 09:43 / cp0.03mg/L0.07Iron E200.8

04/10/14 09:43 / cp0.01mg/LNDMolybdenum E200.8

04/10/14 09:43 / cp0.001mg/LNDSelenium E200.8

04/10/14 09:43 / cp0.0003mg/L0.0006Uranium E200.8

DATA QUALITY

04/11/14 06:56 / kbh%-3.47A/C Balance (± 5) A1030 E

04/11/14 06:56 / kbhmeq/L11.5Anions A1030 E

04/11/14 06:56 / kbhmeq/L10.7Cations A1030 E

04/11/14 06:56 / kbhmg/L700Solids, Total Dissolved Calculated A1030 E

04/11/14 06:56 / kbh1.06TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-048

Client Sample ID: 7152

Collection Date: 04/03/14 11:30

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/08/14 02:08 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/14 02:08 / jba5mg/L143Bicarbonate as HCO3 A2320 B

04/10/14 09:47 / cp1mg/L108Calcium E200.8

04/10/14 02:49 / wc1mg/L20Chloride E300.0

04/10/14 09:47 / cp1mg/L46Magnesium E200.8

04/10/14 09:47 / cp1mg/L5Potassium E200.8

04/10/14 09:47 / cp1mg/L30Sodium E200.8

D 04/10/14 02:49 / wc2mg/L426Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 15:53 / alp5umhos/cm1030Conductivity @ 25 C A2510 B

H 04/08/14 15:53 / alp0.01s.u.6.57pH A4500-H B

04/08/14 15:50 / tmm10mg/L752Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 09:47 / cp0.001mg/L0.004Arsenic E200.8

04/10/14 09:47 / cp0.03mg/L0.07Iron E200.8

04/10/14 09:47 / cp0.01mg/LNDMolybdenum E200.8

04/10/14 09:47 / cp0.001mg/LNDSelenium E200.8

04/10/14 09:47 / cp0.0003mg/L0.0006Uranium E200.8

DATA QUALITY

04/11/14 06:56 / kbh%-4.89A/C Balance (± 5) A1030 E

04/11/14 06:56 / kbhmeq/L11.8Anions A1030 E

04/11/14 06:56 / kbhmeq/L10.7Cations A1030 E

04/11/14 06:56 / kbhmg/L710Solids, Total Dissolved Calculated A1030 E

04/11/14 06:56 / kbh1.06TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-049

Client Sample ID: 7153

Collection Date: 04/03/14 11:45

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/08/14 02:16 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/14 02:16 / jba5mg/L253Bicarbonate as HCO3 A2320 B

04/10/14 10:13 / cp1mg/L130Calcium E200.8

04/10/14 03:44 / wc1mg/L68Chloride E300.0

04/10/14 10:13 / cp1mg/L32Magnesium E200.8

04/10/14 10:13 / cp1mg/L4Potassium E200.8

04/10/14 10:13 / cp1mg/L50Sodium E200.8

D 04/10/14 03:44 / wc2mg/L283Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 15:56 / alp5umhos/cm1130Conductivity @ 25 C A2510 B

H 04/08/14 15:56 / alp0.01s.u.7.49pH A4500-H B

04/08/14 15:50 / tmm10mg/L750Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 10:13 / cp0.001mg/L0.014Arsenic E200.8

04/10/14 17:02 / sf0.03mg/LNDIron E200.7

04/10/14 10:13 / cp0.01mg/LNDMolybdenum E200.8

04/10/14 10:13 / cp0.001mg/L0.004Selenium E200.8

04/10/14 10:13 / cp0.0003mg/L0.0094Uranium E200.8

DATA QUALITY

04/14/14 08:01 / kbh%-3.01A/C Balance (± 5) A1030 E

04/14/14 08:01 / kbhmeq/L12.1Anions A1030 E

04/14/14 08:01 / kbhmeq/L11.4Cations A1030 E

04/14/14 08:01 / kbhmg/L720Solids, Total Dissolved Calculated A1030 E

04/14/14 08:01 / kbh1.05TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.

Page 52 of 79



LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-050

Client Sample ID: 7154

Collection Date: 04/03/14 12:10

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/08/14 02:24 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/14 02:24 / jba5mg/L255Bicarbonate as HCO3 A2320 B

04/10/14 10:17 / cp1mg/L129Calcium E200.8

D 04/10/14 04:39 / wc5mg/L66Chloride E300.0

04/10/14 10:17 / cp1mg/L35Magnesium E200.8

04/10/14 10:17 / cp1mg/L4Potassium E200.8

04/10/14 10:17 / cp1mg/L55Sodium E200.8

D 04/10/14 04:39 / wc20mg/L270Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 15:59 / alp5umhos/cm1130Conductivity @ 25 C A2510 B

H 04/08/14 15:59 / alp0.01s.u.7.55pH A4500-H B

D 04/08/14 15:50 / tmm10mg/L749Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 10:17 / cp0.001mg/L0.014Arsenic E200.8

04/10/14 17:06 / sf0.03mg/L0.03Iron E200.7

04/10/14 10:17 / cp0.01mg/LNDMolybdenum E200.8

04/10/14 10:17 / cp0.001mg/L0.005Selenium E200.8

04/10/14 10:17 / cp0.0003mg/L0.0094Uranium E200.8

DATA QUALITY

04/14/14 08:02 / kbh%0.58A/C Balance (± 5) A1030 E

04/14/14 08:02 / kbhmeq/L11.7Anions A1030 E

04/14/14 08:02 / kbhmeq/L11.8Cations A1030 E

04/14/14 08:02 / kbhmg/L700Solids, Total Dissolved Calculated A1030 E

04/14/14 08:02 / kbh1.07TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040216-051

Client Sample ID: 7155

Collection Date: 04/03/14 13:35

Matrix: Groundwater

Report Date: 04/17/14

DateReceived: 04/07/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/08/14 02:32 / jba5mg/LNDCarbonate as CO3 A2320 B

04/08/14 02:32 / jba5mg/L256Bicarbonate as HCO3 A2320 B

04/10/14 10:22 / cp1mg/L132Calcium E200.8

04/10/14 04:58 / wc1mg/L70Chloride E300.0

04/10/14 10:22 / cp1mg/L34Magnesium E200.8

04/10/14 10:22 / cp1mg/L4Potassium E200.8

04/10/14 10:22 / cp1mg/L55Sodium E200.8

D 04/10/14 04:58 / wc2mg/L293Sulfate E300.0

PHYSICAL PROPERTIES

04/08/14 16:02 / alp5umhos/cm1150Conductivity @ 25 C A2510 B

H 04/08/14 16:02 / alp0.01s.u.7.55pH A4500-H B

D 04/08/14 15:51 / tmm10mg/L758Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 10:22 / cp0.001mg/L0.014Arsenic E200.8

04/10/14 17:10 / sf0.03mg/LNDIron E200.7

04/10/14 17:10 / sf0.01mg/L0.01Molybdenum E200.7

04/10/14 10:22 / cp0.001mg/L0.005Selenium E200.8

04/10/14 10:22 / cp0.0003mg/L0.0095Uranium E200.8

DATA QUALITY

04/14/14 08:02 / kbh%-2.42A/C Balance (± 5) A1030 E

04/14/14 08:02 / kbhmeq/L12.4Anions A1030 E

04/14/14 08:02 / kbhmeq/L11.8Cations A1030 E

04/14/14 08:02 / kbhmg/L740Solids, Total Dissolved Calculated A1030 E

04/14/14 08:02 / kbh1.03TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040216

QA/QC Summary Report

04/17/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2310 B Batch: R185479

Lab ID: MBLK 04/15/14 08:46Method Blank Run: MANTECH_140415A

Acidity, Total as CaCO3 0.93 mg/L

Lab ID: C14040216-017ADUP 04/15/14 09:01Sample Duplicate Run: MANTECH_140415A

Acidity, Total as CaCO3 205.0 11455 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040216

QA/QC Summary Report

04/17/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2320 B Batch: R185214

Lab ID: MBLK 04/07/14 16:00Method Blank Run: MANTECH_140407A3

Alkalinity, Total as CaCO3 0.60.7 mg/L

Carbonate as CO3 1ND mg/L

Bicarbonate as HCO3 1ND mg/L

Lab ID: LCS_131219 04/07/14 16:14Laboratory Control Sample Run: MANTECH_140407A

Alkalinity, Total as CaCO3 104 90 1105.0260 mg/L

Lab ID: C14040196-002AMS 04/07/14 16:47Sample Matrix Spike Run: MANTECH_140407A

Alkalinity, Total as CaCO3 98 80 1205.0420 mg/L

Lab ID: C14040216-006ADUP 04/07/14 18:05Sample Duplicate Run: MANTECH_140407A3

Alkalinity, Total as CaCO3 105.0 5.0190 mg/L

Carbonate as CO3 105.0ND mg/L

Bicarbonate as HCO3 105.0 5.0232 mg/L

Method: A2320 B Batch: 140410_1_ALK-W

Lab ID: MBLK1_140410_ 04/10/14 11:09Method Blank Run: TTR-ALK_140410A3

Alkalinity, Total as CaCO3 11 mg/L

Carbonate as CO3 1ND mg/L

Bicarbonate as HCO3 12 mg/L

Lab ID: LCS_131219 04/10/14 11:21Laboratory Control Sample Run: TTR-ALK_140410A

Alkalinity, Total as CaCO3 102 90 1105.01280 mg/L

Lab ID: C14040216-033ADUP 04/10/14 11:47Sample Duplicate Run: TTR-ALK_140410A3

Alkalinity, Total as CaCO3 105.0 0.03900 mg/L

Carbonate as CO3 105.0 29180 mg/L R

Bicarbonate as HCO3 105.0 2.84390 mg/L

Lab ID: C14040216-033AMS 04/10/14 11:54Sample Matrix Spike Run: TTR-ALK_140410A

Alkalinity, Total as CaCO3 100 80 1205.06400 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.

R - RPD exceeds advisory limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040216

QA/QC Summary Report

04/17/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2510 B Batch: R185221

Lab ID: SC 100 04/08/14 08:46Initial Calibration Verification Standard Run: PHSC_101-C_140408A

Conductivity @ 25 C 106 90 1105.0106 umhos/cm

Lab ID: SC 2ND 1413 04/08/14 08:59Laboratory Control Sample Run: PHSC_101-C_140408A

Conductivity @ 25 C 101 90 1105.01430 umhos/cm

Lab ID: MBLK 04/08/14 09:28Method Blank Run: PHSC_101-C_140408A

Conductivity @ 25 C 0.82 umhos/cm

Lab ID: C14040216-007ADUP 04/08/14 12:53Sample Duplicate Run: PHSC_101-C_140408A

Conductivity @ 25 C 105.0 0.31080 umhos/cm

Lab ID: C14040216-018ADUP 04/08/14 13:29Sample Duplicate Run: PHSC_101-C_140408A

Conductivity @ 25 C 105.0 0.12180 umhos/cm

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040216

QA/QC Summary Report

04/17/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2540 C Batch: TDS140408B

Lab ID: MB-1_140408B 04/08/14 15:26Method Blank Run: BAL-19_140408A

Solids, Total Dissolved TDS @ 180 C 7ND mg/L

Lab ID: LCS-2_140408B 04/08/14 15:27Laboratory Control Sample Run: BAL-19_140408A

Solids, Total Dissolved TDS @ 180 C 102 90 110202040 mg/L

Lab ID: C14040216-001A DUP 04/08/14 15:27Sample Duplicate Run: BAL-19_140408A

Solids, Total Dissolved TDS @ 180 C 539 0.14100 mg/L

Lab ID: C14040216-002A MS 04/08/14 15:28Sample Matrix Spike Run: BAL-19_140408A

Solids, Total Dissolved TDS @ 180 C 100 90 110406720 mg/L

Lab ID: C14040216-021A DUP 04/08/14 15:38Sample Duplicate Run: BAL-19_140408A

Solids, Total Dissolved TDS @ 180 C 510 0.1545 mg/L

Lab ID: C14040216-022A MS 04/08/14 15:38Sample Matrix Spike Run: BAL-19_140408A

Solids, Total Dissolved TDS @ 180 C 99 90 110111460 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040216

QA/QC Summary Report

04/17/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A4500-H B Analytical Run: PHSC_101-C_140408A

Lab ID: pH 6.86 04/08/14 08:43Initial Calibration Verification Standard

pH 100 98 1020.0106.88 s.u.

Method: A4500-H B Batch: R185221

Lab ID: C14040216-007ADUP 04/08/14 12:53Sample Duplicate Run: PHSC_101-C_140408A

pH 30.010 0.17.71 s.u.

Lab ID: C14040216-018ADUP 04/08/14 13:29Sample Duplicate Run: PHSC_101-C_140408A

pH 30.010 0.04.49 s.u.

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040216

QA/QC Summary Report

04/17/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP2-C_140414A

Lab ID: ICV 04/14/14 11:50Initial Calibration Verification Standard

Iron 102 95 1050.0305.08 mg/L

Lab ID: ICSA 04/14/14 12:18Interference Check Sample A

Iron 94 80 1200.030187 mg/L

Lab ID: ICSAB 04/14/14 12:22Interference Check Sample AB

Iron 94 80 1200.030188 mg/L

Method: E200.7 Batch: R185452

Lab ID: MB-140414A 04/14/14 12:46Method Blank Run: ICP2-C_140414A

Iron 0.0010.002 mg/L

Lab ID: LFB-140414A 04/14/14 12:50Laboratory Fortified Blank Run: ICP2-C_140414A

Iron 97 85 1150.0300.967 mg/L

Lab ID: C14040342-001BMS2 04/14/14 20:30Sample Matrix Spike Run: ICP2-C_140414A

Iron 97 70 1300.0309.87 mg/L

Lab ID: C14040342-001BMSD 04/14/14 20:34Sample Matrix Spike Duplicate Run: ICP2-C_140414A

Iron 95 70 130 200.030 1.49.74 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040216

QA/QC Summary Report

04/17/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP4-C_140410A

Lab ID: ICV 04/10/14 13:19Initial Calibration Verification Standard5

Iron 97 95 1050.0304.87 mg/L

Magnesium 98 95 1050.5048.8 mg/L

Molybdenum 99 95 1050.100.986 mg/L

Sodium 98 95 1050.5048.9 mg/L

Uranium 103 95 1051.05.14 mg/L

Lab ID: ICSA 04/10/14 13:33Interference Check Sample A5

Iron 88 80 1200.030175 mg/L

Magnesium 97 80 1200.50484 mg/L

Molybdenum 0.100.00118 mg/L

Sodium 0.50-0.0743 mg/L

Uranium 1.00.0750 mg/L

Lab ID: ICSAB 04/10/14 13:37Interference Check Sample AB5

Iron 91 80 1200.030181 mg/L

Magnesium 101 80 1200.50503 mg/L

Molybdenum 0.100.000790 mg/L

Sodium 0.500.0329 mg/L

Uranium 1.00.146 mg/L

Method: E200.7 Batch: R185354

Lab ID: MB-140410A 04/10/14 13:55Method Blank Run: ICP4-C_140410A5

Iron 0.002ND mg/L

Magnesium 0.02ND mg/L

Molybdenum 0.003ND mg/L

Sodium 0.2ND mg/L

Uranium 0.3ND mg/L

Lab ID: LFB-140410A 04/10/14 13:59Laboratory Fortified Blank Run: ICP4-C_140410A5

Iron 91 85 1150.0300.913 mg/L

Magnesium 91 85 1150.5045.6 mg/L

Molybdenum 93 85 1150.100.929 mg/L

Sodium 93 85 1150.5046.3 mg/L

Uranium 97 85 1151.04.85 mg/L

Lab ID: C14040216-028BMS2 04/10/14 15:32Sample Matrix Spike Run: ICP4-C_140410A5

Iron 87 70 1300.0301.77 mg/L

Magnesium 88 70 1301.0105 mg/L

Molybdenum 89 70 1300.00591.83 mg/L

Sodium 88 70 1301.0119 mg/L

Uranium 92 70 1300.619.35 mg/L

Lab ID: C14040216-028BMSD 04/10/14 15:35Sample Matrix Spike Duplicate Run: ICP4-C_140410A5

Iron 85 70 130 200.030 2.31.73 mg/L

Magnesium 86 70 130 201.0 2.1103 mg/L

Molybdenum 87 70 130 200.0059 2.41.78 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040216

QA/QC Summary Report

04/17/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Batch: R185354

Lab ID: C14040216-028BMSD 04/10/14 15:35Sample Matrix Spike Duplicate Run: ICP4-C_140410A5

Sodium 85 70 130 201.0 3.2116 mg/L

Uranium 91 70 130 200.61 1.19.25 mg/L

Lab ID: C14040216-046BMS2 04/10/14 16:56Sample Matrix Spike Run: ICP4-C_140410A5

Iron 96 70 1300.0302.15 mg/L

Magnesium 98 70 1301.0148 mg/L

Molybdenum 94 70 1300.00591.92 mg/L

Sodium 98 70 1301.0130 mg/L

Uranium 99 70 1300.6110.1 mg/L

Lab ID: C14040216-046BMSD 04/10/14 16:59Sample Matrix Spike Duplicate Run: ICP4-C_140410A5

Iron 96 70 130 200.030 0.02.16 mg/L

Magnesium 98 70 130 201.0 0.3148 mg/L

Molybdenum 94 70 130 200.0059 0.41.93 mg/L

Sodium 98 70 130 201.0 0.4130 mg/L

Uranium 99 70 130 200.61 0.110.1 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040216

QA/QC Summary Report

04/17/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP4-C_140414A

Lab ID: ICV 04/14/14 15:11Initial Calibration Verification Standard4

Calcium 99 95 1050.5049.5 mg/L

Magnesium 98 95 1050.5049.2 mg/L

Potassium 98 95 1050.5049.0 mg/L

Sodium 99 95 1050.5049.4 mg/L

Lab ID: ICSA 04/14/14 15:25Interference Check Sample A4

Calcium 93 80 1200.50467 mg/L

Magnesium 99 80 1200.50495 mg/L

Potassium 0.50-0.0257 mg/L

Sodium 0.50-0.183 mg/L

Lab ID: ICSAB 04/14/14 15:29Interference Check Sample AB4

Calcium 95 80 1200.50473 mg/L

Magnesium 100 80 1200.50500 mg/L

Potassium 0.50-0.0191 mg/L

Sodium 0.50-0.0369 mg/L

Method: E200.7 Batch: R185466

Lab ID: MB-140414A 04/14/14 15:47Method Blank Run: ICP4-C_140414A4

Calcium 0.02ND mg/L

Magnesium 0.02ND mg/L

Potassium 0.04ND mg/L

Sodium 0.2ND mg/L

Lab ID: LFB-140414A 04/14/14 15:51Laboratory Fortified Blank Run: ICP4-C_140414A4

Calcium 97 85 1150.5048.4 mg/L

Magnesium 96 85 1150.5048.2 mg/L

Potassium 101 85 1150.5050.3 mg/L

Sodium 100 85 1150.5049.8 mg/L

Lab ID: C14040216-008BMS2 04/14/14 16:05Sample Matrix Spike Run: ICP4-C_140414A4

Calcium 94 70 1301.0219 mg/L

Magnesium 96 70 1301.0133 mg/L

Potassium 98 70 1301.0104 mg/L

Sodium 96 70 1301.0152 mg/L

Lab ID: C14040216-008BMSD 04/14/14 16:08Sample Matrix Spike Duplicate Run: ICP4-C_140414A4

Calcium 93 70 130 201.0 0.4218 mg/L

Magnesium 95 70 130 201.0 0.3133 mg/L

Potassium 97 70 130 201.0 0.4103 mg/L

Sodium 96 70 130 201.0 0.2152 mg/L

Lab ID: C14040293-018BMS2 04/14/14 16:58Sample Matrix Spike Run: ICP4-C_140414A4

Calcium 88 70 1301.0250 mg/L

Magnesium 93 70 1301.0138 mg/L

Potassium 94 70 1301.099.9 mg/L

Sodium 90 70 1301.0219 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040216

QA/QC Summary Report

04/17/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Batch: R185466

Lab ID: C14040293-018BMS2 04/14/14 16:58Sample Matrix Spike Run: ICP4-C_140414A4

Lab ID: C14040293-018BMSD 04/14/14 17:02Sample Matrix Spike Duplicate Run: ICP4-C_140414A4

Calcium 87 70 130 201.0 0.5249 mg/L

Magnesium 92 70 130 201.0 0.5138 mg/L

Potassium 93 70 130 201.0 0.998.9 mg/L

Sodium 89 70 130 201.0 0.7217 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040216

QA/QC Summary Report

04/17/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP4-C_140416A

Lab ID: ICV 04/16/14 14:02Initial Calibration Verification Standard4

Calcium 101 95 1050.5050.3 mg/L

Magnesium 100 95 1050.5050.2 mg/L

Potassium 99 95 1050.5049.6 mg/L

Sodium 100 95 1050.5049.9 mg/L

Lab ID: ICSA 04/16/14 14:16Interference Check Sample A4

Calcium 91 80 1200.50453 mg/L

Magnesium 98 80 1200.50489 mg/L

Potassium 0.50-0.00472 mg/L

Sodium 0.50-0.158 mg/L

Lab ID: ICSAB 04/16/14 14:20Interference Check Sample AB4

Calcium 94 80 1200.50468 mg/L

Magnesium 100 80 1200.50501 mg/L

Potassium 0.50-0.0513 mg/L

Sodium 0.50-0.137 mg/L

Method: E200.7 Batch: R185561

Lab ID: MB-140416A 04/16/14 14:38Method Blank Run: ICP4-C_140416A4

Calcium 0.020.03 mg/L

Magnesium 0.010.06 mg/L

Potassium 0.04ND mg/L

Sodium 0.2ND mg/L

Lab ID: LFB-140416A 04/16/14 14:42Laboratory Fortified Blank Run: ICP4-C_140416A4

Calcium 97 85 1150.5048.6 mg/L

Magnesium 96 85 1150.5048.1 mg/L

Potassium 98 85 1150.5049.1 mg/L

Sodium 97 85 1150.5048.7 mg/L

Lab ID: C14040293-010BMS2 04/16/14 14:56Sample Matrix Spike Run: ICP4-C_140416A4

Calcium 88 70 1301.0181 mg/L

Magnesium 91 70 1301.0119 mg/L

Potassium 91 70 1301.095.7 mg/L

Sodium 81 70 1301.0284 mg/L

Lab ID: C14040293-010BMSD 04/16/14 14:59Sample Matrix Spike Duplicate Run: ICP4-C_140416A4

Calcium 88 70 130 201.0 0.1181 mg/L

Magnesium 91 70 130 201.0 0.3118 mg/L

Potassium 90 70 130 201.0 0.395.4 mg/L

Sodium 81 70 130 201.0 0.1284 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040216

QA/QC Summary Report

04/17/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.8 Analytical Run: ICPMS4-C_140409A

Lab ID: ICV 04/09/14 13:08Initial Calibration Verification Standard9

Arsenic 97 90 1100.00100.0483 mg/L

Calcium 99 90 1100.00669.92 mg/L

Iron 101 90 1100.00101.01 mg/L

Magnesium 106 90 1100.002710.6 mg/L

Molybdenum 98 90 1100.00100.0490 mg/L

Potassium 100 90 1100.004110.0 mg/L

Selenium 99 90 1100.00100.0494 mg/L

Sodium 105 90 1100.004310.5 mg/L

Uranium 101 90 1100.000300.0504 mg/L

Method: E200.8 Batch: R185310

Lab ID: LRB 04/09/14 14:03Method Blank Run: ICPMS4-C_140409A9

Arsenic 5E-05ND mg/L

Calcium 0.0070.03 mg/L

Iron 0.00060.0006 mg/L

Magnesium 0.003ND mg/L

Molybdenum 3E-05ND mg/L

Potassium 0.004ND mg/L

Selenium 7E-05ND mg/L

Sodium 0.0040.01 mg/L

Uranium 9E-06ND mg/L

Lab ID: LFB 04/09/14 14:07Laboratory Fortified Blank Run: ICPMS4-C_140409A9

Arsenic 99 85 1150.00100.0494 mg/L

Calcium 102 85 1150.006612.7 mg/L

Iron 103 85 1150.00101.29 mg/L

Magnesium 107 85 1150.002713.4 mg/L

Molybdenum 103 85 1150.00100.0514 mg/L

Potassium 101 85 1150.004112.6 mg/L

Selenium 106 85 1150.00100.0529 mg/L

Sodium 106 85 1150.004313.2 mg/L

Uranium 104 85 1150.000300.0518 mg/L

Lab ID: C14040216-001BMS4 04/10/14 01:35Sample Matrix Spike Run: ICPMS4-C_140409A8

Arsenic 111 70 1300.00100.115 mg/L

Calcium 70 1301.0578 mg/L A

Iron 100 70 1300.0302.52 mg/L

Magnesium 70 1301.0171 mg/L A

Molybdenum 102 70 1300.00100.104 mg/L

Potassium 97 70 1301.032.0 mg/L

Selenium 108 70 1300.00100.153 mg/L

Uranium 70 1300.000306.13 mg/L A

Lab ID: C14040216-001BMSD 04/10/14 01:39Sample Matrix Spike Duplicate Run: ICPMS4-C_140409A9

Arsenic 110 70 130 200.0010 1.10.114 mg/L

Calcium 70 130 201.0 0.6575 mg/L A

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.

Page 66 of 79



Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040216

QA/QC Summary Report

04/17/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.8 Batch: R185310

Lab ID: C14040216-001BMSD 04/10/14 01:39Sample Matrix Spike Duplicate Run: ICPMS4-C_140409A9

Iron 96 70 130 200.030 4.72.41 mg/L

Magnesium 70 130 201.0 4.5164 mg/L A

Molybdenum 105 70 130 200.0010 2.60.107 mg/L

Potassium 96 70 130 201.0 0.831.8 mg/L

Selenium 102 70 130 200.0010 3.90.147 mg/L

Sodium 1520 70 130 201.0381 mg/L S

Uranium 70 130 200.00030 0.36.14 mg/L A

Lab ID: C14040216-022BMS4 04/10/14 04:35Sample Matrix Spike Run: ICPMS4-C_140409A9

Arsenic 115 70 1300.00100.0581 mg/L

Calcium 70 1301.078.1 mg/L A

Iron 104 70 1300.0301.30 mg/L

Magnesium 90 70 1301.027.3 mg/L

Molybdenum 100 70 1300.00100.0504 mg/L

Potassium 100 70 1301.014.7 mg/L

Selenium 116 70 1300.00100.0607 mg/L

Sodium 86 70 1301.045.9 mg/L

Uranium 110 70 1300.000300.0572 mg/L

Lab ID: C14040216-022BMSD 04/10/14 04:39Sample Matrix Spike Duplicate Run: ICPMS4-C_140409A9

Arsenic 112 70 130 200.0010 3.30.0562 mg/L

Calcium 70 130 201.0 3.075.8 mg/L A

Iron 99 70 130 200.030 4.31.24 mg/L

Magnesium 82 70 130 201.0 3.726.3 mg/L

Molybdenum 100 70 130 200.0010 0.10.0504 mg/L

Potassium 97 70 130 201.0 2.914.3 mg/L

Selenium 111 70 130 200.0010 3.90.0584 mg/L

Sodium 71 70 130 201.0 4.144.0 mg/L

Uranium 109 70 130 200.00030 0.70.0568 mg/L

Lab ID: C14040216-042BMS4 04/10/14 08:52Sample Matrix Spike Run: ICPMS4-C_140409A9

Arsenic 116 70 1300.00100.0607 mg/L

Calcium 70 1301.0124 mg/L A

Iron 102 70 1300.0301.31 mg/L

Magnesium 98 70 1301.049.4 mg/L

Molybdenum 78 70 1300.00100.133 mg/L

Potassium 106 70 1301.017.1 mg/L

Selenium 108 70 1300.00100.0552 mg/L

Sodium 89 70 1301.039.0 mg/L

Uranium 97 70 1300.000300.0619 mg/L

Lab ID: C14040216-042BMSD 04/10/14 09:17Sample Matrix Spike Duplicate Run: ICPMS4-C_140409A9

Arsenic 106 70 130 200.0010 9.00.0555 mg/L

Calcium 70 130 201.0 8.3114 mg/L A

Iron 98 70 130 200.030 4.31.26 mg/L

Magnesium 71 70 130 201.0 7.246.0 mg/L

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit. S - Spike recovery outside of advisory limits.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040216

QA/QC Summary Report

04/17/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.8 Batch: R185310

Lab ID: C14040216-042BMSD 04/10/14 09:17Sample Matrix Spike Duplicate Run: ICPMS4-C_140409A9

Molybdenum 44 70 130 200.0010 140.116 mg/L S

Potassium 94 70 130 201.0 9.515.6 mg/L

Selenium 104 70 130 200.0010 3.90.0531 mg/L

Sodium 64 70 130 201.0 8.635.8 mg/L S

Uranium 85 70 130 200.00030 100.0559 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.

S - Spike recovery outside of advisory limits.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040216

QA/QC Summary Report

04/17/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.8 Analytical Run: ICPMS4-C_140409B

Lab ID: ICV 04/09/14 13:08Initial Calibration Verification Standard9

Arsenic 97 90 1100.00100.0483 mg/L

Calcium 99 90 1100.00669.92 mg/L

Iron 101 90 1100.00101.01 mg/L

Magnesium 106 90 1100.002710.6 mg/L

Molybdenum 98 90 1100.00100.0490 mg/L

Potassium 100 90 1100.004110.0 mg/L

Selenium 99 90 1100.00100.0494 mg/L

Sodium 105 90 1100.004310.5 mg/L

Uranium 101 90 1100.000300.0504 mg/L

Method: E200.8 Batch: R185351

Lab ID: LRB 04/09/14 14:03Method Blank Run: ICPMS4-C_140409B9

Arsenic 5E-05ND mg/L

Calcium 0.0070.03 mg/L

Iron 0.00060.0006 mg/L

Magnesium 0.003ND mg/L

Molybdenum 3E-05ND mg/L

Potassium 0.004ND mg/L

Selenium 7E-05ND mg/L

Sodium 0.0040.01 mg/L

Uranium 9E-06ND mg/L

Lab ID: LFB 04/09/14 14:07Laboratory Fortified Blank Run: ICPMS4-C_140409B9

Arsenic 99 85 1150.00100.0494 mg/L

Calcium 102 85 1150.006612.7 mg/L

Iron 103 85 1150.00101.29 mg/L

Magnesium 107 85 1150.002713.4 mg/L

Molybdenum 103 85 1150.00100.0514 mg/L

Potassium 101 85 1150.004112.6 mg/L

Selenium 106 85 1150.00100.0529 mg/L

Sodium 106 85 1150.004313.2 mg/L

Uranium 104 85 1150.000300.0518 mg/L

Lab ID: C14040216-051BMS4 04/10/14 10:26Sample Matrix Spike Run: ICPMS4-C_140409B9

Arsenic 115 70 1300.00100.0710 mg/L

Calcium 70 1301.0141 mg/L A

Iron 101 70 1300.0301.27 mg/L

Magnesium 93 70 1301.045.6 mg/L

Molybdenum 107 70 1300.00100.0602 mg/L

Potassium 101 70 1301.016.3 mg/L

Selenium 109 70 1300.00100.0592 mg/L

Sodium 70 1301.066.4 mg/L A

Uranium 108 70 1300.000300.0634 mg/L

Lab ID: C14040216-051BMSD 04/10/14 10:30Sample Matrix Spike Duplicate Run: ICPMS4-C_140409B9

Arsenic 119 70 130 200.0010 3.00.0731 mg/L

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.

Page 69 of 79



Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040216

QA/QC Summary Report

04/17/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.8 Batch: R185351

Lab ID: C14040216-051BMSD 04/10/14 10:30Sample Matrix Spike Duplicate Run: ICPMS4-C_140409B9

Calcium 70 130 201.0 3.3146 mg/L A

Iron 104 70 130 200.030 2.61.31 mg/L

Magnesium 101 70 130 201.0 2.346.6 mg/L

Molybdenum 112 70 130 200.0010 4.20.0628 mg/L

Potassium 104 70 130 201.0 2.416.7 mg/L

Selenium 113 70 130 200.0010 3.90.0615 mg/L

Sodium 70 130 201.0 2.067.7 mg/L A

Uranium 113 70 130 200.00030 4.30.0662 mg/L

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040216

QA/QC Summary Report

04/17/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E300.0 Analytical Run: IC1-C_140408A

Lab ID: CCV-040814-01 04/08/14 23:22Continuing Calibration Verification Standard2

Chloride 101 90 1101.010.1 mg/L

Sulfate 101 90 1101.040.4 mg/L

Lab ID: CCV-040814-02 04/09/14 03:21Continuing Calibration Verification Standard2

Chloride 102 90 1101.010.2 mg/L

Sulfate 103 90 1101.041.1 mg/L

Lab ID: CCV-040814-03 04/09/14 13:55Continuing Calibration Verification Standard2

Chloride 98 90 1101.09.81 mg/L

Sulfate 98 90 1101.039.3 mg/L

Lab ID: CCV-040814-04 04/09/14 18:13Continuing Calibration Verification Standard2

Chloride 100 90 1101.09.97 mg/L

Sulfate 100 90 1101.040.0 mg/L

Lab ID: CCV-040814-05 04/09/14 22:31Continuing Calibration Verification Standard2

Chloride 103 90 1101.010.3 mg/L

Sulfate 102 90 1101.040.9 mg/L

Lab ID: CCV-040814-06 04/10/14 03:07Continuing Calibration Verification Standard2

Chloride 103 90 1101.010.3 mg/L

Sulfate 103 90 1101.041.1 mg/L

Method: E300.0 Batch: R185309

Lab ID: ICB 04/08/14 22:45Method Blank Run: IC1-C_140408A2

Chloride 0.04ND mg/L

Sulfate 0.10.2 mg/L

Lab ID: LFB-040814-01 04/08/14 23:03Laboratory Fortified Blank Run: IC1-C_140408A2

Chloride 99 90 1101.09.88 mg/L

Sulfate 99 90 1101.039.6 mg/L

Lab ID: C14040216-009AMS 04/09/14 04:16Sample Matrix Spike Run: IC1-C_140408A2

Chloride 105 90 1101.0192 mg/L

Sulfate 107 90 1102.1511 mg/L

Lab ID: C14040216-009AMSD 04/09/14 04:35Sample Matrix Spike Duplicate Run: IC1-C_140408A2

Chloride 99 90 110 201.0 1.6189 mg/L

Sulfate 102 90 110 202.1 1.7502 mg/L

Lab ID: C14040216-019AMS 04/09/14 14:51Sample Matrix Spike Run: IC1-C_140408A2

Chloride 104 90 1101.071.6 mg/L

Sulfate 90 1102.11460 mg/L A

Lab ID: C14040216-019AMSD 04/09/14 15:09Sample Matrix Spike Duplicate Run: IC1-C_140408A2

Chloride 104 90 110 201.0 0.471.3 mg/L

Sulfate 90 110 202.1 0.61460 mg/L A

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040216

QA/QC Summary Report

04/17/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E300.0 Batch: R185309

Lab ID: C14040216-049AMS 04/10/14 04:02Sample Matrix Spike Run: IC1-C_140408A2

Chloride 108 90 1101.0122 mg/L

Sulfate 106 90 1102.1495 mg/L

Lab ID: C14040216-049AMSD 04/10/14 04:21Sample Matrix Spike Duplicate Run: IC1-C_140408A2

Chloride 105 90 110 201.0 1.0121 mg/L

Sulfate 104 90 110 202.1 1.0490 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Shipping container/cooler in good condition?

Custody seals intact on all shipping container(s)/cooler(s)?

Custody seals intact on all sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

� �

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Not Present

Not Present

Not Present

�

�

�

No VOA vials submitted

Not Applicable �

�

1.2°C  On Ice

4/7/2014Dorian Quis

NDA

dcq

Date Received:

Received by:

Login completed by:

Carrier 
name:

BL2000\khelm

4/8/2014

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:

Due to sample matrix, no further preservation was attempted for samples 7127, 7128, 7129.

Temp Blank received in all shipping container(s)/cooler(s)? Yes No� � Not Applicable �

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as 
pH, Dissolved Oxygen and Residual Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, 
data units are typically noted as –dry. For agricultural and mining soil parameters/characteristics, all samples are dried 
and ground prior to sample analysis.

Standard Reporting Procedures:

Workorder Receipt Checklist

Rio Algom Mining Corporation LLC C14040216
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ANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORT

Sample ID Client Sample ID Collect Date Receive Date Matrix Test

C14040293-001 7136 04/05/14 8:50 04/08/14 Groundwater Metals by ICP/ICPMS, Dissolved
Alkalinity
Anion - Cation Balance
Conductivity
E300.0 Anions
pH
Solids, Total Dissolved
Solids, Total Dissolved - Calculated

C14040293-002 7137 04/05/14 9:15 04/08/14 Groundwater Same As Above

C14040293-003 7138 04/05/14 9:45 04/08/14 Groundwater Same As Above

C14040293-004 7139 04/05/14 9:25 04/08/14 Groundwater Same As Above

C14040293-005 7140 04/05/14 10:05 04/08/14 Groundwater Same As Above

C14040293-006 7072 04/05/14 10:10 04/08/14 Groundwater Same As Above

C14040293-007 7073 04/05/14 10:35 04/08/14 Groundwater Same As Above

C14040293-008 7074 04/05/14 11:00 04/08/14 Groundwater Same As Above

C14040293-009 7075 04/05/14 11:30 04/08/14 Groundwater Same As Above

C14040293-010 7076 04/05/14 11:35 04/08/14 Groundwater Same As Above

C14040293-011 7077 04/05/14 11:10 04/08/14 Groundwater Same As Above

C14040293-012 7078 04/05/14 11:55 04/08/14 Groundwater Same As Above

C14040293-013 7079 04/05/14 11:50 04/08/14 Groundwater Same As Above

C14040293-014 7080 04/05/14 12:20 04/08/14 Groundwater Same As Above

C14040293-015 7181 04/05/14 13:10 04/08/14 Groundwater Same As Above

C14040293-016 7182 04/05/14 13:20 04/08/14 Groundwater Same As Above

C14040293-017 7184 04/05/14 13:55 04/08/14 Groundwater Same As Above

C14040293-018 7186 04/05/14 14:55 04/08/14 Groundwater Same As Above

C14040293-019 7188 04/05/14 14:05 04/08/14 Groundwater Same As Above

C14040293-020 7189 04/05/14 15:25 04/08/14 Groundwater Same As Above

C14040293-021 7190 04/05/14 16:00 04/08/14 Groundwater Same As Above

C14040293-022 7175 04/05/14 16:10 04/08/14 Groundwater Same As Above

Rio Algom Mining Corporation LLC

Project Name: Lisbon, UT Facility

Workorder No.: C14040293

Hwy 605 and 509

Grants, NM  87020

April 23, 2014

C3636 - GroundwaterQuote ID:

Energy Laboratories, Inc. Casper WY received the following 33 samples for Rio Algom Mining Corporation LLC on 4/8/2014 for 
analysis.
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ANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORT

The results as reported relate only to the item(s) submitted for testing. The analyses presented in this report were 
performed at Energy Laboratories, Inc., 2393 Salt Creek Hwy., Casper, WY 82601, unless otherwise noted.  
Radiochemistry analyses were performed at Energy Laboratories, Inc., 2325 Kerzell Lane, Casper, WY 82601, 
unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory Analytical 
Report, the QA/QC Summary Report, or the Case Narrative. 

If you have any questions regarding these test results, please call.

Report Approved By:

C14040293-023 7176 04/05/14 16:15 04/08/14 Groundwater Metals by ICP/ICPMS, Dissolved
Acidity, Total as CaCO3
Alkalinity
Anion - Cation Balance
Conductivity
E300.0 Anions
pH
Solids, Total Dissolved
Solids, Total Dissolved - Calculated

C14040293-024 7177 04/05/14 16:35 04/08/14 Groundwater Same As Above

C14040293-025 7178 04/05/14 17:25 04/08/14 Groundwater Same As Above

C14040293-026 7179 04/05/14 17:30 04/08/14 Groundwater Same As Above

C14040293-027 7180 04/06/14 8:50 04/08/14 Groundwater Metals by ICP/ICPMS, Dissolved
Alkalinity
Anion - Cation Balance
Conductivity
E300.0 Anions
pH
Solids, Total Dissolved
Solids, Total Dissolved - Calculated

C14040293-028 7191 04/06/14 9:10 04/08/14 Groundwater Same As Above

C14040293-029 7170 04/04/14 16:30 04/08/14 Groundwater Same As Above

C14040293-030 7171 04/04/14 17:05 04/08/14 Groundwater Same As Above

C14040293-031 7172 04/04/14 17:15 04/08/14 Groundwater Same As Above

C14040293-032 7173 04/04/14 17:45 04/08/14 Groundwater Same As Above

C14040293-033 7174 04/04/14 18:00 04/08/14 Groundwater Same As Above
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040293-001

Client Sample ID: 7136

Collection Date: 04/05/14 08:50

Matrix: Groundwater

Report Date: 04/23/14

DateReceived: 04/08/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/09/14 18:33 / jba5mg/LNDCarbonate as CO3 A2320 B

04/09/14 18:33 / jba5mg/L434Bicarbonate as HCO3 A2320 B

04/11/14 16:51 / sf1mg/L198Calcium E200.7

04/10/14 01:13 / wc1mg/L395Chloride E300.0

04/11/14 16:51 / sf1mg/L50Magnesium E200.7

04/11/14 16:51 / sf1mg/L5Potassium E200.7

04/11/14 16:51 / sf1mg/L400Sodium E200.7

D 04/10/14 01:13 / wc4mg/L745Sulfate E300.0

PHYSICAL PROPERTIES

04/09/14 14:40 / alp1umhos/cm3130Conductivity @ 25 C A2510 B

H 04/09/14 14:40 / alp0.01s.u.7.34pH A4500-H B

04/09/14 15:51 / alp20mg/L2210Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 20:54 / clm0.001mg/L0.016Arsenic E200.8

04/11/14 16:51 / sf0.03mg/LNDIron E200.7

04/10/14 20:54 / clm0.01mg/LNDMolybdenum E200.8

04/10/14 20:54 / clm0.001mg/L0.015Selenium E200.8

04/10/14 20:54 / clm0.0003mg/L1.57Uranium E200.8

DATA QUALITY

04/15/14 09:51 / kbh%-4.26A/C Balance (± 5) A1030 E

04/15/14 09:51 / kbhmeq/L34.3Anions A1030 E

04/15/14 09:51 / kbhmeq/L31.5Cations A1030 E

04/15/14 09:51 / kbhmg/L2100Solids, Total Dissolved Calculated A1030 E

04/15/14 09:51 / kbh1.07TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040293-002

Client Sample ID: 7137

Collection Date: 04/05/14 09:15

Matrix: Groundwater

Report Date: 04/23/14

DateReceived: 04/08/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/09/14 18:41 / jba5mg/LNDCarbonate as CO3 A2320 B

04/09/14 18:41 / jba5mg/L437Bicarbonate as HCO3 A2320 B

04/11/14 16:55 / sf1mg/L199Calcium E200.7

04/10/14 01:30 / wc1mg/L397Chloride E300.0

04/11/14 16:55 / sf1mg/L50Magnesium E200.7

04/11/14 16:55 / sf1mg/L5Potassium E200.7

04/11/14 16:55 / sf1mg/L409Sodium E200.7

D 04/10/14 01:30 / wc4mg/L749Sulfate E300.0

PHYSICAL PROPERTIES

04/09/14 14:43 / alp1umhos/cm3140Conductivity @ 25 C A2510 B

H 04/09/14 14:43 / alp0.01s.u.7.35pH A4500-H B

04/09/14 15:51 / alp18mg/L2230Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 20:57 / clm0.001mg/L0.014Arsenic E200.8

04/11/14 16:55 / sf0.03mg/L0.05Iron E200.7

04/10/14 20:57 / clm0.01mg/LNDMolybdenum E200.8

04/10/14 20:57 / clm0.001mg/L0.015Selenium E200.8

04/10/14 20:57 / clm0.0003mg/L1.59Uranium E200.8

DATA QUALITY

04/15/14 09:52 / kbh%-3.77A/C Balance (± 5) A1030 E

04/15/14 09:52 / kbhmeq/L34.5Anions A1030 E

04/15/14 09:52 / kbhmeq/L32.0Cations A1030 E

04/15/14 09:52 / kbhmg/L2100Solids, Total Dissolved Calculated A1030 E

04/15/14 09:52 / kbh1.07TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040293-003

Client Sample ID: 7138

Collection Date: 04/05/14 09:45

Matrix: Groundwater

Report Date: 04/23/14

DateReceived: 04/08/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/09/14 18:50 / jba5mg/LNDCarbonate as CO3 A2320 B

04/09/14 18:50 / jba5mg/L424Bicarbonate as HCO3 A2320 B

04/11/14 16:58 / sf1mg/L203Calcium E200.7

04/10/14 01:47 / wc1mg/L400Chloride E300.0

04/11/14 16:58 / sf1mg/L51Magnesium E200.7

04/11/14 16:58 / sf1mg/L5Potassium E200.7

04/11/14 16:58 / sf1mg/L396Sodium E200.7

D 04/10/14 01:47 / wc4mg/L747Sulfate E300.0

PHYSICAL PROPERTIES

04/09/14 14:46 / alp1umhos/cm3100Conductivity @ 25 C A2510 B

H 04/09/14 14:46 / alp0.01s.u.7.42pH A4500-H B

04/09/14 15:51 / alp17mg/L2170Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 21:00 / clm0.001mg/L0.016Arsenic E200.8

04/11/14 16:58 / sf0.03mg/LNDIron E200.7

04/10/14 21:00 / clm0.01mg/LNDMolybdenum E200.8

04/10/14 21:00 / clm0.001mg/L0.015Selenium E200.8

04/10/14 21:00 / clm0.0003mg/L1.25Uranium E200.8

DATA QUALITY

04/15/14 09:52 / kbh%-4.03A/C Balance (± 5) A1030 E

04/15/14 09:52 / kbhmeq/L34.3Anions A1030 E

04/15/14 09:52 / kbhmeq/L31.7Cations A1030 E

04/15/14 09:52 / kbhmg/L2100Solids, Total Dissolved Calculated A1030 E

04/15/14 09:52 / kbh1.05TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040293-004

Client Sample ID: 7139

Collection Date: 04/05/14 09:25

Matrix: Groundwater

Report Date: 04/23/14

DateReceived: 04/08/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/09/14 18:58 / jba5mg/LNDCarbonate as CO3 A2320 B

04/09/14 18:58 / jba5mg/L487Bicarbonate as HCO3 A2320 B

04/11/14 17:02 / sf1mg/L186Calcium E200.7

04/10/14 09:23 / wc1mg/L380Chloride E300.0

04/11/14 17:02 / sf1mg/L49Magnesium E200.7

04/11/14 17:02 / sf1mg/L5Potassium E200.7

04/11/14 17:02 / sf1mg/L427Sodium E200.7

D 04/10/14 09:23 / wc4mg/L764Sulfate E300.0

PHYSICAL PROPERTIES

04/09/14 14:49 / alp1umhos/cm3150Conductivity @ 25 C A2510 B

H 04/09/14 14:49 / alp0.01s.u.7.33pH A4500-H B

04/09/14 15:52 / alp20mg/L2220Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 21:13 / clm0.001mg/L0.016Arsenic E200.8

04/11/14 17:02 / sf0.03mg/LNDIron E200.7

04/10/14 21:13 / clm0.01mg/LNDMolybdenum E200.8

04/10/14 21:13 / clm0.001mg/L0.016Selenium E200.8

04/10/14 21:13 / clm0.0003mg/L2.38Uranium E200.8

DATA QUALITY

04/15/14 09:52 / kbh%-4.61A/C Balance (± 5) A1030 E

04/15/14 09:52 / kbhmeq/L35.1Anions A1030 E

04/15/14 09:52 / kbhmeq/L32.0Cations A1030 E

04/15/14 09:52 / kbhmg/L2100Solids, Total Dissolved Calculated A1030 E

04/15/14 09:52 / kbh1.06TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040293-005

Client Sample ID: 7140

Collection Date: 04/05/14 10:05

Matrix: Groundwater

Report Date: 04/23/14

DateReceived: 04/08/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/09/14 19:29 / jba5mg/LNDCarbonate as CO3 A2320 B

04/09/14 19:29 / jba5mg/L495Bicarbonate as HCO3 A2320 B

04/11/14 17:06 / sf1mg/L189Calcium E200.7

04/10/14 10:15 / wc1mg/L384Chloride E300.0

04/11/14 17:06 / sf1mg/L49Magnesium E200.7

04/11/14 17:06 / sf1mg/L5Potassium E200.7

04/11/14 17:06 / sf1mg/L436Sodium E200.7

D 04/10/14 10:15 / wc4mg/L786Sulfate E300.0

PHYSICAL PROPERTIES

04/09/14 14:52 / alp5umhos/cm3200Conductivity @ 25 C A2510 B

H 04/09/14 14:52 / alp0.01s.u.7.25pH A4500-H B

04/09/14 15:52 / alp19mg/L2250Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 21:17 / clm0.001mg/L0.016Arsenic E200.8

04/11/14 17:06 / sf0.03mg/LNDIron E200.7

04/10/14 21:17 / clm0.01mg/LNDMolybdenum E200.8

04/10/14 21:17 / clm0.001mg/L0.016Selenium E200.8

04/10/14 21:17 / clm0.0003mg/L2.30Uranium E200.8

DATA QUALITY

04/15/14 09:52 / kbh%-4.75A/C Balance (± 5) A1030 E

04/15/14 09:52 / kbhmeq/L35.8Anions A1030 E

04/15/14 09:52 / kbhmeq/L32.6Cations A1030 E

04/15/14 09:52 / kbhmg/L2100Solids, Total Dissolved Calculated A1030 E

04/15/14 09:52 / kbh1.05TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040293-006

Client Sample ID: 7072

Collection Date: 04/05/14 10:10

Matrix: Groundwater

Report Date: 04/23/14

DateReceived: 04/08/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/09/14 19:47 / jba5mg/LNDCarbonate as CO3 A2320 B

04/09/14 19:47 / jba5mg/L496Bicarbonate as HCO3 A2320 B

04/11/14 17:23 / sf1mg/L189Calcium E200.7

04/10/14 10:32 / wc1mg/L384Chloride E300.0

04/11/14 17:23 / sf1mg/L49Magnesium E200.7

04/11/14 17:23 / sf1mg/L5Potassium E200.7

04/11/14 17:23 / sf1mg/L437Sodium E200.7

D 04/10/14 10:32 / wc4mg/L786Sulfate E300.0

PHYSICAL PROPERTIES

04/09/14 14:55 / alp1umhos/cm3200Conductivity @ 25 C A2510 B

H 04/09/14 14:55 / alp0.01s.u.7.47pH A4500-H B

04/09/14 15:52 / alp17mg/L2260Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 21:20 / clm0.001mg/L0.016Arsenic E200.8

04/11/14 17:23 / sf0.03mg/LNDIron E200.7

04/10/14 21:20 / clm0.01mg/LNDMolybdenum E200.8

04/10/14 21:20 / clm0.001mg/L0.016Selenium E200.8

04/10/14 21:20 / clm0.0003mg/L2.36Uranium E200.8

DATA QUALITY

04/15/14 09:52 / kbh%-4.77A/C Balance (± 5) A1030 E

04/15/14 09:52 / kbhmeq/L35.9Anions A1030 E

04/15/14 09:52 / kbhmeq/L32.6Cations A1030 E

04/15/14 09:52 / kbhmg/L2100Solids, Total Dissolved Calculated A1030 E

04/15/14 09:52 / kbh1.06TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040293-007

Client Sample ID: 7073

Collection Date: 04/05/14 10:35

Matrix: Groundwater

Report Date: 04/23/14

DateReceived: 04/08/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/09/14 20:04 / jba5mg/LNDCarbonate as CO3 A2320 B

04/09/14 20:04 / jba5mg/L211Bicarbonate as HCO3 A2320 B

04/11/14 17:27 / sf1mg/L105Calcium E200.7

04/10/14 10:50 / wc1mg/L102Chloride E300.0

04/11/14 17:27 / sf1mg/L31Magnesium E200.7

04/11/14 17:27 / sf1mg/L3Potassium E200.7

04/11/14 17:27 / sf1mg/L50Sodium E200.7

D 04/10/14 10:50 / wc2mg/L199Sulfate E300.0

PHYSICAL PROPERTIES

04/09/14 14:58 / alp1umhos/cm1020Conductivity @ 25 C A2510 B

H 04/09/14 14:58 / alp0.01s.u.7.63pH A4500-H B

04/09/14 15:53 / alp10mg/L676Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 21:23 / clm0.001mg/L0.006Arsenic E200.8

04/11/14 17:27 / sf0.03mg/LNDIron E200.7

04/10/14 21:23 / clm0.01mg/L0.04Molybdenum E200.8

04/10/14 21:23 / clm0.001mg/L0.006Selenium E200.8

04/10/14 21:23 / clm0.0003mg/L0.222Uranium E200.8

DATA QUALITY

04/15/14 09:52 / kbh%-3.05A/C Balance (± 5) A1030 E

04/15/14 09:52 / kbhmeq/L10.7Anions A1030 E

04/15/14 09:52 / kbhmeq/L10.1Cations A1030 E

04/15/14 09:52 / kbhmg/L620Solids, Total Dissolved Calculated A1030 E

04/15/14 09:52 / kbh1.09TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040293-008

Client Sample ID: 7074

Collection Date: 04/05/14 11:00

Matrix: Groundwater

Report Date: 04/23/14

DateReceived: 04/08/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/09/14 20:12 / jba5mg/LNDCarbonate as CO3 A2320 B

04/09/14 20:12 / jba5mg/L346Bicarbonate as HCO3 A2320 B

04/11/14 17:31 / sf1mg/L90Calcium E200.7

04/10/14 11:07 / wc1mg/L139Chloride E300.0

04/11/14 17:31 / sf1mg/L24Magnesium E200.7

04/11/14 17:31 / sf1mg/L3Potassium E200.7

04/11/14 17:31 / sf1mg/L175Sodium E200.7

D 04/10/14 11:07 / wc2mg/L250Sulfate E300.0

PHYSICAL PROPERTIES

04/09/14 15:01 / alp1umhos/cm1450Conductivity @ 25 C A2510 B

H 04/09/14 15:01 / alp0.01s.u.7.71pH A4500-H B

D 04/09/14 15:53 / alp10mg/L942Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 21:26 / clm0.001mg/L0.038Arsenic E200.8

04/11/14 17:31 / sf0.03mg/LNDIron E200.7

04/10/14 21:26 / clm0.01mg/L0.22Molybdenum E200.8

04/10/14 21:26 / clm0.001mg/L0.010Selenium E200.8

04/10/14 21:26 / clm0.0003mg/L1.21Uranium E200.8

DATA QUALITY

04/15/14 09:52 / kbh%-3.47A/C Balance (± 5) A1030 E

04/15/14 09:52 / kbhmeq/L15.2Anions A1030 E

04/15/14 09:52 / kbhmeq/L14.2Cations A1030 E

04/15/14 09:52 / kbhmg/L890Solids, Total Dissolved Calculated A1030 E

04/15/14 09:52 / kbh1.06TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040293-009

Client Sample ID: 7075

Collection Date: 04/05/14 11:30

Matrix: Groundwater

Report Date: 04/23/14

DateReceived: 04/08/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/09/14 20:20 / jba5mg/LNDCarbonate as CO3 A2320 B

04/09/14 20:20 / jba5mg/L356Bicarbonate as HCO3 A2320 B

04/11/14 17:41 / sf1mg/L87Calcium E200.7

04/10/14 11:25 / wc1mg/L150Chloride E300.0

04/11/14 17:41 / sf1mg/L24Magnesium E200.7

04/11/14 17:41 / sf1mg/L3Potassium E200.7

04/11/14 17:41 / sf1mg/L187Sodium E200.7

D 04/10/14 11:25 / wc2mg/L269Sulfate E300.0

PHYSICAL PROPERTIES

04/09/14 15:04 / alp1umhos/cm1520Conductivity @ 25 C A2510 B

H 04/09/14 15:04 / alp0.01s.u.7.71pH A4500-H B

04/09/14 15:54 / alp11mg/L986Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 21:39 / clm0.001mg/L0.039Arsenic E200.8

04/11/14 17:41 / sf0.03mg/LNDIron E200.7

04/10/14 21:39 / clm0.01mg/L0.25Molybdenum E200.8

04/10/14 21:39 / clm0.001mg/L0.010Selenium E200.8

04/10/14 21:39 / clm0.0003mg/L1.38Uranium E200.8

DATA QUALITY

04/15/14 09:56 / kbh%-5.02A/C Balance (± 5) A1030 E

04/15/14 09:56 / kbhmeq/L16.1Anions A1030 E

04/15/14 09:56 / kbhmeq/L14.5Cations A1030 E

04/15/14 09:56 / kbh1.05TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040293-010

Client Sample ID: 7076

Collection Date: 04/05/14 11:35

Matrix: Groundwater

Report Date: 04/23/14

DateReceived: 04/08/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/09/14 20:28 / jba5mg/LNDCarbonate as CO3 A2320 B

04/09/14 20:28 / jba5mg/L355Bicarbonate as HCO3 A2320 B

04/16/14 14:52 / sf1mg/L92Calcium E200.7

04/10/14 11:42 / wc1mg/L150Chloride E300.0

04/16/14 14:52 / sf1mg/L25Magnesium E200.7

04/16/14 14:52 / sf1mg/L3Potassium E200.7

04/16/14 14:52 / sf1mg/L202Sodium E200.7

D 04/10/14 11:42 / wc2mg/L269Sulfate E300.0

PHYSICAL PROPERTIES

04/09/14 15:10 / alp1umhos/cm1520Conductivity @ 25 C A2510 B

H 04/09/14 15:10 / alp0.01s.u.7.72pH A4500-H B

04/09/14 15:54 / alp10mg/L986Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 21:52 / clm0.001mg/L0.040Arsenic E200.8

04/11/14 17:45 / sf0.03mg/LNDIron E200.7

04/10/14 21:52 / clm0.01mg/L0.25Molybdenum E200.8

04/10/14 21:52 / clm0.001mg/L0.011Selenium E200.8

04/10/14 21:52 / clm0.0003mg/L1.40Uranium E200.8

DATA QUALITY

04/21/14 15:37 / kbh%-1.71A/C Balance (± 5) A1030 E

04/21/14 15:37 / kbhmeq/L16.1Anions A1030 E

04/21/14 15:37 / kbhmeq/L15.5Cations A1030 E

04/21/14 15:37 / kbhmg/L960Solids, Total Dissolved Calculated A1030 E

04/21/14 15:37 / kbh1.03TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040293-011

Client Sample ID: 7077

Collection Date: 04/05/14 11:10

Matrix: Groundwater

Report Date: 04/23/14

DateReceived: 04/08/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/09/14 20:38 / jba5mg/LNDCarbonate as CO3 A2320 B

04/09/14 20:38 / jba5mg/L1180Bicarbonate as HCO3 A2320 B

04/11/14 17:48 / sf1mg/L180Calcium E200.7

D 04/10/14 11:59 / wc2mg/L664Chloride E300.0

04/11/14 17:48 / sf1mg/L95Magnesium E200.7

04/11/14 17:48 / sf1mg/L10Potassium E200.7

04/11/14 17:48 / sf1mg/L1320Sodium E200.7

D 04/10/14 11:59 / wc8mg/L1950Sulfate E300.0

PHYSICAL PROPERTIES

04/09/14 15:13 / alp1umhos/cm6590Conductivity @ 25 C A2510 B

H 04/09/14 15:13 / alp0.01s.u.7.53pH A4500-H B

04/09/14 15:54 / alp100mg/L5180Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 21:55 / clm0.001mg/L0.184Arsenic E200.8

04/11/14 17:48 / sf0.03mg/LNDIron E200.7

04/10/14 21:55 / clm0.01mg/L2.45Molybdenum E200.8

04/10/14 21:55 / clm0.001mg/L0.034Selenium E200.8

D 04/10/14 21:55 / clm0.0005mg/L22.7Uranium E200.8

DATA QUALITY

04/15/14 09:53 / kbh%-2.78A/C Balance (± 5) A1030 E

04/15/14 09:53 / kbhmeq/L78.8Anions A1030 E

04/15/14 09:53 / kbhmeq/L74.6Cations A1030 E

04/15/14 09:53 / kbhmg/L4800Solids, Total Dissolved Calculated A1030 E

04/15/14 09:53 / kbh1.07TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040293-012

Client Sample ID: 7078

Collection Date: 04/05/14 11:55

Matrix: Groundwater

Report Date: 04/23/14

DateReceived: 04/08/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/09/14 20:49 / jba5mg/LNDCarbonate as CO3 A2320 B

04/09/14 20:49 / jba5mg/L1280Bicarbonate as HCO3 A2320 B

04/11/14 17:52 / sf1mg/L298Calcium E200.7

D 04/10/14 12:17 / wc5mg/L859Chloride E300.0

04/11/14 17:52 / sf1mg/L147Magnesium E200.7

04/11/14 17:52 / sf1mg/L14Potassium E200.7

D 04/11/14 17:52 / sf2mg/L1440Sodium E200.7

D 04/10/14 12:17 / wc20mg/L2630Sulfate E300.0

PHYSICAL PROPERTIES

04/09/14 15:16 / alp1umhos/cm8070Conductivity @ 25 C A2510 B

H 04/09/14 15:16 / alp0.01s.u.7.12pH A4500-H B

04/09/14 15:54 / alp100mg/L6440Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 21:59 / clm0.001mg/L0.099Arsenic E200.8

04/11/14 17:52 / sf0.03mg/LNDIron E200.7

04/10/14 21:59 / clm0.01mg/L2.03Molybdenum E200.8

D 04/10/14 21:59 / clm0.003mg/L0.041Selenium E200.8

D 04/10/14 21:59 / clm0.001mg/L27.5Uranium E200.8

DATA QUALITY

04/15/14 09:57 / kbh%-5.09A/C Balance (± 5) A1030 E

04/15/14 09:57 / kbhmeq/L99.8Anions A1030 E

04/15/14 09:57 / kbhmeq/L90.1Cations A1030 E

04/15/14 09:57 / kbhmg/L6000Solids, Total Dissolved Calculated A1030 E

04/15/14 09:57 / kbh1.07TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040293-013

Client Sample ID: 7079

Collection Date: 04/05/14 11:50

Matrix: Groundwater

Report Date: 04/23/14

DateReceived: 04/08/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/09/14 20:57 / jba5mg/L68Carbonate as CO3 A2320 B

04/09/14 20:57 / jba5mg/L167Bicarbonate as HCO3 A2320 B

04/11/14 18:36 / sf1mg/L18Calcium E200.7

04/10/14 12:34 / wc1mg/L327Chloride E300.0

04/11/14 18:36 / sf1mg/L19Magnesium E200.7

04/11/14 18:36 / sf1mg/L11Potassium E200.7

04/11/14 18:36 / sf1mg/L510Sodium E200.7

D 04/10/14 12:34 / wc4mg/L532Sulfate E300.0

PHYSICAL PROPERTIES

04/09/14 15:19 / alp1umhos/cm2510Conductivity @ 25 C A2510 B

H 04/09/14 15:19 / alp0.01s.u.9.67pH A4500-H B

04/09/14 15:55 / alp19mg/L1590Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 22:02 / clm0.001mg/L0.038Arsenic E200.8

04/11/14 18:36 / sf0.03mg/LNDIron E200.7

04/10/14 22:02 / clm0.01mg/L0.54Molybdenum E200.8

04/10/14 22:02 / clm0.001mg/L0.013Selenium E200.8

04/10/14 22:02 / clm0.0003mg/L2.73Uranium E200.8

DATA QUALITY

04/15/14 09:53 / kbh%-1.20A/C Balance (± 5) A1030 E

04/15/14 09:53 / kbhmeq/L25.6Anions A1030 E

04/15/14 09:53 / kbhmeq/L25.0Cations A1030 E

04/15/14 09:53 / kbhmg/L1600Solids, Total Dissolved Calculated A1030 E

04/15/14 09:53 / kbh0.99TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040293-014

Client Sample ID: 7080

Collection Date: 04/05/14 12:20

Matrix: Groundwater

Report Date: 04/23/14

DateReceived: 04/08/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/09/14 21:06 / jba5mg/L76Carbonate as CO3 A2320 B

04/09/14 21:06 / jba5mg/L211Bicarbonate as HCO3 A2320 B

04/11/14 18:40 / sf1mg/L25Calcium E200.7

04/10/14 13:26 / wc1mg/L357Chloride E300.0

04/11/14 18:40 / sf1mg/L23Magnesium E200.7

04/11/14 18:40 / sf1mg/L10Potassium E200.7

04/11/14 18:40 / sf1mg/L572Sodium E200.7

D 04/10/14 13:26 / wc4mg/L559Sulfate E300.0

PHYSICAL PROPERTIES

04/09/14 15:22 / alp1umhos/cm2780Conductivity @ 25 C A2510 B

H 04/09/14 15:22 / alp0.01s.u.9.60pH A4500-H B

04/10/14 15:22 / tmm20mg/L1730Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 22:05 / clm0.001mg/L0.051Arsenic E200.8

04/11/14 18:40 / sf0.03mg/LNDIron E200.7

04/10/14 22:05 / clm0.01mg/L0.61Molybdenum E200.8

04/10/14 22:05 / clm0.001mg/L0.012Selenium E200.8

04/10/14 22:05 / clm0.0003mg/L3.68Uranium E200.8

DATA QUALITY

04/15/14 09:54 / kbh%0.62A/C Balance (± 5) A1030 E

04/15/14 09:54 / kbhmeq/L27.9Anions A1030 E

04/15/14 09:54 / kbhmeq/L28.3Cations A1030 E

04/15/14 09:54 / kbhmg/L1800Solids, Total Dissolved Calculated A1030 E

04/15/14 09:54 / kbh0.98TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040293-015

Client Sample ID: 7181

Collection Date: 04/05/14 13:10

Matrix: Groundwater

Report Date: 04/23/14

DateReceived: 04/08/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/09/14 21:14 / jba5mg/L24Carbonate as CO3 A2320 B

04/09/14 21:14 / jba5mg/L247Bicarbonate as HCO3 A2320 B

04/16/14 15:03 / sf1mg/L65Calcium E200.7

04/10/14 14:19 / wc1mg/L294Chloride E300.0

04/16/14 15:03 / sf1mg/L21Magnesium E200.7

04/16/14 15:03 / sf1mg/L9Potassium E200.7

04/16/14 15:03 / sf1mg/L492Sodium E200.7

D 04/10/14 14:19 / wc4mg/L371Sulfate E300.0

PHYSICAL PROPERTIES

04/09/14 15:25 / alp1umhos/cm2550Conductivity @ 25 C A2510 B

H 04/09/14 15:25 / alp0.01s.u.8.99pH A4500-H B

04/10/14 15:23 / tmm19mg/L1580Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 22:08 / clm0.001mg/L0.228Arsenic E200.8

04/11/14 18:43 / sf0.03mg/LNDIron E200.7

04/10/14 22:08 / clm0.01mg/L0.54Molybdenum E200.8

04/10/14 22:08 / clm0.001mg/L0.013Selenium E200.8

04/10/14 22:08 / clm0.0003mg/L3.39Uranium E200.8

DATA QUALITY

04/21/14 15:56 / kbh%10.6A/C Balance (± 5) A1030 E

04/21/14 15:56 / kbhmeq/L21.6Anions A1030 E

04/21/14 15:56 / kbhmeq/L26.7Cations A1030 E

04/21/14 15:56 / kbhmg/L1500Solids, Total Dissolved Calculated A1030 E

04/21/14 15:56 / kbh1.08TDS Balance (0.80 - 1.20) A1030 E

- The Anion / Cation balance was confirmed by re-analysis.

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040293-016

Client Sample ID: 7182

Collection Date: 04/05/14 13:20

Matrix: Groundwater

Report Date: 04/23/14

DateReceived: 04/08/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/09/14 21:31 / jba5mg/LNDCarbonate as CO3 A2320 B

04/09/14 21:31 / jba5mg/L225Bicarbonate as HCO3 A2320 B

04/14/14 16:47 / sf1mg/L121Calcium E200.7

04/10/14 14:36 / wc1mg/L147Chloride E300.0

04/14/14 16:47 / sf1mg/L37Magnesium E200.7

04/14/14 16:47 / sf1mg/L3Potassium E200.7

04/14/14 16:47 / sf1mg/L58Sodium E200.7

D 04/10/14 14:36 / wc2mg/L187Sulfate E300.0

PHYSICAL PROPERTIES

04/09/14 15:28 / alp1umhos/cm1170Conductivity @ 25 C A2510 B

H 04/09/14 15:28 / alp0.01s.u.7.69pH A4500-H B

D 04/10/14 15:23 / tmm10mg/L724Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 22:11 / clm0.001mg/L0.019Arsenic E200.8

04/14/14 16:47 / sf0.03mg/LNDIron E200.7

04/10/14 22:11 / clm0.01mg/LNDMolybdenum E200.8

04/10/14 22:11 / clm0.001mg/L0.008Selenium E200.8

04/10/14 22:11 / clm0.0003mg/L0.0147Uranium E200.8

DATA QUALITY

04/17/14 06:54 / kbh%-1.63A/C Balance (± 5) A1030 E

04/17/14 06:54 / kbhmeq/L12.1Anions A1030 E

04/17/14 06:54 / kbhmeq/L11.7Cations A1030 E

04/17/14 06:54 / kbhmg/L700Solids, Total Dissolved Calculated A1030 E

04/17/14 06:54 / kbh1.03TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040293-017

Client Sample ID: 7184

Collection Date: 04/05/14 13:55

Matrix: Groundwater

Report Date: 04/23/14

DateReceived: 04/08/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/09/14 21:38 / jba5mg/LNDCarbonate as CO3 A2320 B

04/09/14 21:38 / jba5mg/L223Bicarbonate as HCO3 A2320 B

04/14/14 16:51 / sf1mg/L119Calcium E200.7

04/10/14 14:54 / wc1mg/L145Chloride E300.0

04/14/14 16:51 / sf1mg/L36Magnesium E200.7

04/14/14 16:51 / sf1mg/L3Potassium E200.7

04/14/14 16:51 / sf1mg/L58Sodium E200.7

D 04/10/14 14:54 / wc2mg/L184Sulfate E300.0

PHYSICAL PROPERTIES

04/09/14 15:31 / alp1umhos/cm1170Conductivity @ 25 C A2510 B

H 04/09/14 15:31 / alp0.01s.u.7.65pH A4500-H B

D 04/10/14 15:23 / tmm10mg/L723Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 22:15 / clm0.001mg/L0.017Arsenic E200.8

04/14/14 16:51 / sf0.03mg/LNDIron E200.7

04/10/14 22:15 / clm0.01mg/L0.01Molybdenum E200.8

04/10/14 22:15 / clm0.001mg/L0.008Selenium E200.8

04/10/14 22:15 / clm0.0003mg/L0.0164Uranium E200.8

DATA QUALITY

04/17/14 06:54 / kbh%-1.72A/C Balance (± 5) A1030 E

04/17/14 06:54 / kbhmeq/L11.9Anions A1030 E

04/17/14 06:54 / kbhmeq/L11.5Cations A1030 E

04/17/14 06:54 / kbhmg/L690Solids, Total Dissolved Calculated A1030 E

04/17/14 06:54 / kbh1.05TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.

Page 19 of 57



LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040293-018

Client Sample ID: 7186

Collection Date: 04/05/14 14:55

Matrix: Groundwater

Report Date: 04/23/14

DateReceived: 04/08/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/09/14 21:47 / jba5mg/LNDCarbonate as CO3 A2320 B

04/09/14 21:47 / jba5mg/L319Bicarbonate as HCO3 A2320 B

04/14/14 16:55 / sf1mg/L160Calcium E200.7

04/10/14 15:11 / wc1mg/L182Chloride E300.0

04/14/14 16:55 / sf1mg/L44Magnesium E200.7

04/14/14 16:55 / sf1mg/L4Potassium E200.7

04/14/14 16:55 / sf1mg/L126Sodium E200.7

D 04/10/14 15:11 / wc2mg/L322Sulfate E300.0

PHYSICAL PROPERTIES

04/09/14 15:34 / alp1umhos/cm1650Conductivity @ 25 C A2510 B

H 04/09/14 15:34 / alp0.01s.u.7.66pH A4500-H B

D 04/10/14 15:24 / tmm10mg/L1090Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 22:18 / clm0.001mg/L0.027Arsenic E200.8

04/14/14 16:55 / sf0.03mg/LNDIron E200.7

04/10/14 22:18 / clm0.01mg/L0.01Molybdenum E200.8

04/10/14 22:18 / clm0.001mg/L0.010Selenium E200.8

04/10/14 22:18 / clm0.0003mg/L0.382Uranium E200.8

DATA QUALITY

04/17/14 06:54 / kbh%-0.73A/C Balance (± 5) A1030 E

04/17/14 06:54 / kbhmeq/L17.5Anions A1030 E

04/17/14 06:54 / kbhmeq/L17.2Cations A1030 E

04/17/14 06:54 / kbhmg/L1000Solids, Total Dissolved Calculated A1030 E

04/17/14 06:54 / kbh1.05TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040293-019

Client Sample ID: 7188

Collection Date: 04/05/14 14:05

Matrix: Groundwater

Report Date: 04/23/14

DateReceived: 04/08/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/09/14 21:56 / jba5mg/LNDCarbonate as CO3 A2320 B

04/09/14 21:56 / jba5mg/L203Bicarbonate as HCO3 A2320 B

04/14/14 17:19 / sf1mg/L108Calcium E200.7

04/10/14 15:28 / wc1mg/L138Chloride E300.0

04/14/14 17:19 / sf1mg/L34Magnesium E200.7

04/14/14 17:19 / sf1mg/L4Potassium E200.7

04/14/14 17:19 / sf1mg/L45Sodium E200.7

D 04/10/14 15:28 / wc2mg/L163Sulfate E300.0

PHYSICAL PROPERTIES

04/09/14 15:37 / alp1umhos/cm1070Conductivity @ 25 C A2510 B

H 04/09/14 15:37 / alp0.01s.u.7.68pH A4500-H B

04/10/14 15:24 / tmm10mg/L653Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 22:40 / clm0.001mg/L0.012Arsenic E200.8

04/14/14 17:19 / sf0.03mg/LNDIron E200.7

04/10/14 22:40 / clm0.01mg/LNDMolybdenum E200.8

04/10/14 22:40 / clm0.001mg/L0.010Selenium E200.8

04/10/14 22:40 / clm0.0003mg/L0.0129Uranium E200.8

DATA QUALITY

04/17/14 06:54 / kbh%-3.38A/C Balance (± 5) A1030 E

04/17/14 06:54 / kbhmeq/L10.9Anions A1030 E

04/17/14 06:54 / kbhmeq/L10.2Cations A1030 E

04/17/14 06:54 / kbhmg/L630Solids, Total Dissolved Calculated A1030 E

04/17/14 06:54 / kbh1.04TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040293-020

Client Sample ID: 7189

Collection Date: 04/05/14 15:25

Matrix: Groundwater

Report Date: 04/23/14

DateReceived: 04/08/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/09/14 22:04 / jba5mg/LNDCarbonate as CO3 A2320 B

04/09/14 22:04 / jba5mg/L197Bicarbonate as HCO3 A2320 B

04/14/14 17:23 / sf1mg/L110Calcium E200.7

04/10/14 15:46 / wc1mg/L142Chloride E300.0

04/14/14 17:23 / sf1mg/L35Magnesium E200.7

04/14/14 17:23 / sf1mg/L4Potassium E200.7

04/14/14 17:23 / sf1mg/L49Sodium E200.7

D 04/10/14 15:46 / wc2mg/L170Sulfate E300.0

PHYSICAL PROPERTIES

04/09/14 15:40 / alp1umhos/cm1100Conductivity @ 25 C A2510 B

H 04/09/14 15:40 / alp0.01s.u.7.65pH A4500-H B

04/10/14 15:25 / tmm10mg/L674Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 22:44 / clm0.001mg/L0.013Arsenic E200.8

04/14/14 17:23 / sf0.03mg/LNDIron E200.7

04/10/14 22:44 / clm0.01mg/LNDMolybdenum E200.8

04/10/14 22:44 / clm0.001mg/L0.009Selenium E200.8

04/10/14 22:44 / clm0.0003mg/L0.0160Uranium E200.8

DATA QUALITY

04/17/14 06:54 / kbh%-2.55A/C Balance (± 5) A1030 E

04/17/14 06:54 / kbhmeq/L11.1Anions A1030 E

04/17/14 06:54 / kbhmeq/L10.6Cations A1030 E

04/17/14 06:54 / kbhmg/L640Solids, Total Dissolved Calculated A1030 E

04/17/14 06:54 / kbh1.05TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040293-021

Client Sample ID: 7190

Collection Date: 04/05/14 16:00

Matrix: Groundwater

Report Date: 04/23/14

DateReceived: 04/08/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/09/14 22:12 / jba5mg/LNDCarbonate as CO3 A2320 B

04/09/14 22:12 / jba5mg/L222Bicarbonate as HCO3 A2320 B

04/14/14 17:26 / sf1mg/L118Calcium E200.7

04/10/14 16:03 / wc1mg/L153Chloride E300.0

04/14/14 17:26 / sf1mg/L37Magnesium E200.7

04/14/14 17:26 / sf1mg/L3Potassium E200.7

04/14/14 17:26 / sf1mg/L61Sodium E200.7

D 04/10/14 16:03 / wc2mg/L189Sulfate E300.0

PHYSICAL PROPERTIES

04/09/14 15:55 / alp1umhos/cm1190Conductivity @ 25 C A2510 B

H 04/09/14 15:55 / alp0.01s.u.7.58pH A4500-H B

04/10/14 15:25 / tmm10mg/L729Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 22:47 / clm0.001mg/L0.021Arsenic E200.8

04/14/14 17:26 / sf0.03mg/LNDIron E200.7

04/10/14 22:47 / clm0.01mg/LNDMolybdenum E200.8

04/10/14 22:47 / clm0.001mg/L0.008Selenium E200.8

04/10/14 22:47 / clm0.0003mg/L0.0192Uranium E200.8

DATA QUALITY

04/17/14 06:54 / kbh%-2.18A/C Balance (± 5) A1030 E

04/17/14 06:54 / kbhmeq/L12.3Anions A1030 E

04/17/14 06:54 / kbhmeq/L11.7Cations A1030 E

04/17/14 06:54 / kbhmg/L710Solids, Total Dissolved Calculated A1030 E

04/17/14 06:54 / kbh1.03TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040293-022

Client Sample ID: 7175

Collection Date: 04/05/14 16:10

Matrix: Groundwater

Report Date: 04/23/14

DateReceived: 04/08/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/09/14 22:21 / jba5mg/LNDCarbonate as CO3 A2320 B

04/09/14 22:21 / jba5mg/L27Bicarbonate as HCO3 A2320 B

04/14/14 17:30 / sf1mg/L8Calcium E200.7

04/10/14 16:21 / wc1mg/L4Chloride E300.0

04/14/14 17:30 / sf1mg/L3Magnesium E200.7

04/14/14 17:30 / sf1mg/LNDPotassium E200.7

04/14/14 17:30 / sf1mg/L3Sodium E200.7

04/10/14 16:21 / wc1mg/L11Sulfate E300.0

PHYSICAL PROPERTIES

04/09/14 15:58 / alp1umhos/cm85Conductivity @ 25 C A2510 B

H 04/09/14 15:58 / alp0.01s.u.7.12pH A4500-H B

D 04/10/14 15:25 / tmm10mg/L39Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 22:50 / clm0.001mg/LNDArsenic E200.8

04/14/14 17:30 / sf0.03mg/LNDIron E200.7

04/10/14 22:50 / clm0.01mg/LNDMolybdenum E200.8

04/10/14 22:50 / clm0.001mg/LNDSelenium E200.8

04/10/14 22:50 / clm0.0003mg/LNDUranium E200.8

DATA QUALITY

04/17/14 06:55 / kbh%-2.88A/C Balance (± 5) A1030 E

04/17/14 06:55 / kbhmeq/L0.80Anions A1030 E

04/17/14 06:55 / kbhmeq/L0.76Cations A1030 E

04/17/14 06:55 / kbhmg/L51Solids, Total Dissolved Calculated A1030 E

04/17/14 06:55 / kbh0.76TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040293-023

Client Sample ID: 7176

Collection Date: 04/05/14 16:15

Matrix: Groundwater

Report Date: 04/23/14

DateReceived: 04/08/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

D 04/15/14 09:33 / jba20mg/L30800Acidity, Total as CaCO3 A2310 B

04/09/14 22:24 / jba5mg/LNDCarbonate as CO3 A2320 B

04/09/14 22:24 / jba5mg/LNDBicarbonate as HCO3 A2320 B

04/17/14 14:54 / sf1mg/L414Calcium E200.7

D 04/17/14 20:24 / wc10mg/L103Chloride E300.0

04/17/14 14:54 / sf1mg/L826Magnesium E200.7

04/17/14 14:54 / sf1mg/L18Potassium E200.7

D 04/17/14 14:54 / sf4mg/L83Sodium E200.7

D 04/17/14 20:24 / wc40mg/L18000Sulfate E300.0

PHYSICAL PROPERTIES

04/09/14 16:01 / alp1umhos/cm11300Conductivity @ 25 C A2510 B

H 04/09/14 16:01 / alp0.01s.u.3.74pH A4500-H B

04/11/14 16:22 / alp100mg/L22900Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 22:53 / clm0.001mg/L0.065Arsenic E200.8

04/14/14 17:34 / sf0.03mg/L239Iron E200.7

04/10/14 22:53 / clm0.01mg/L0.27Molybdenum E200.8

D 04/10/14 22:53 / clm0.003mg/L0.137Selenium E200.8

D 04/10/14 22:53 / clm0.001mg/L19.2Uranium E200.8

DATA QUALITY

04/21/14 16:04 / kbh%30.2A/C Balance (± 5) A1030 E

04/21/14 16:04 / kbhmeq/L379Anions A1030 E

04/21/14 16:04 / kbhmeq/L708Cations A1030 E

04/21/14 16:04 / kbhmg/L20000Solids, Total Dissolved Calculated A1030 E

04/21/14 16:04 / kbh1.17TDS Balance (0.80 - 1.20) A1030 E

- The Anion / Cation balance was confirmed by re-analysis.
- The ion balance was affected by major analytes not requested for analysis.

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040293-024

Client Sample ID: 7177

Collection Date: 04/05/14 16:35

Matrix: Groundwater

Report Date: 04/23/14

DateReceived: 04/08/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

D 04/15/14 09:49 / jba20mg/L32000Acidity, Total as CaCO3 A2310 B

04/09/14 22:27 / jba5mg/LNDCarbonate as CO3 A2320 B

04/09/14 22:27 / jba5mg/LNDBicarbonate as HCO3 A2320 B

04/17/14 14:58 / sf1mg/L414Calcium E200.7

D 04/17/14 21:16 / wc10mg/L111Chloride E300.0

04/17/14 14:58 / sf1mg/L829Magnesium E200.7

04/17/14 14:58 / sf1mg/L19Potassium E200.7

D 04/17/14 14:58 / sf4mg/L82Sodium E200.7

D 04/17/14 21:16 / wc40mg/L18300Sulfate E300.0

PHYSICAL PROPERTIES

04/09/14 16:04 / alp1umhos/cm11500Conductivity @ 25 C A2510 B

H 04/09/14 16:04 / alp0.01s.u.3.73pH A4500-H B

04/11/14 16:23 / alp100mg/L23400Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 22:56 / clm0.001mg/L0.065Arsenic E200.8

04/14/14 17:37 / sf0.03mg/L241Iron E200.7

04/10/14 22:56 / clm0.01mg/L0.42Molybdenum E200.8

D 04/10/14 22:56 / clm0.003mg/L0.136Selenium E200.8

D 04/10/14 22:56 / clm0.001mg/L18.9Uranium E200.8

DATA QUALITY

04/21/14 16:05 / kbh%30.9A/C Balance (± 5) A1030 E

04/21/14 16:05 / kbhmeq/L386Anions A1030 E

04/21/14 16:05 / kbhmeq/L732Cations A1030 E

04/21/14 16:05 / kbhmg/L20000Solids, Total Dissolved Calculated A1030 E

04/21/14 16:05 / kbh1.18TDS Balance (0.80 - 1.20) A1030 E

- The Anion / Cation balance was confirmed by re-analysis.
- The ion balance was affected by major analytes not requested for analysis.

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040293-025

Client Sample ID: 7178

Collection Date: 04/05/14 17:25

Matrix: Groundwater

Report Date: 04/23/14

DateReceived: 04/08/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

D 04/15/14 10:07 / jba20mg/L36500Acidity, Total as CaCO3 A2310 B

04/09/14 22:50 / jba5mg/LNDCarbonate as CO3 A2320 B

04/09/14 22:50 / jba5mg/LNDBicarbonate as HCO3 A2320 B

04/17/14 15:01 / sf1mg/L418Calcium E200.7

D 04/17/14 21:34 / wc10mg/L102Chloride E300.0

04/17/14 15:01 / sf1mg/L782Magnesium E200.7

04/17/14 15:01 / sf1mg/L8Potassium E200.7

D 04/17/14 15:01 / sf4mg/L91Sodium E200.7

D 04/17/14 21:34 / wc40mg/L21100Sulfate E300.0

PHYSICAL PROPERTIES

04/09/14 16:07 / alp1umhos/cm12300Conductivity @ 25 C A2510 B

H 04/09/14 16:07 / alp0.01s.u.3.47pH A4500-H B

04/11/14 16:23 / alp100mg/L26400Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 23:09 / clm0.001mg/L0.104Arsenic E200.8

04/14/14 17:40 / sf0.03mg/L186Iron E200.7

04/10/14 23:09 / clm0.01mg/L0.94Molybdenum E200.8

D 04/10/14 23:09 / clm0.003mg/L0.144Selenium E200.8

D 04/10/14 23:09 / clm0.001mg/L20.7Uranium E200.8

DATA QUALITY

04/21/14 16:06 / kbh%29.9A/C Balance (± 5) A1030 E

04/21/14 16:06 / kbhmeq/L442Anions A1030 E

04/21/14 16:06 / kbhmeq/L819Cations A1030 E

04/21/14 16:06 / kbhmg/L22000Solids, Total Dissolved Calculated A1030 E

04/21/14 16:06 / kbh1.17TDS Balance (0.80 - 1.20) A1030 E

- The Anion / Cation balance was confirmed by re-analysis.
- The ion balance was affected by major analytes not requested for analysis.

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040293-026

Client Sample ID: 7179

Collection Date: 04/05/14 17:30

Matrix: Groundwater

Report Date: 04/23/14

DateReceived: 04/08/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

D 04/15/14 10:26 / jba20mg/L38100Acidity, Total as CaCO3 A2310 B

04/09/14 22:55 / jba5mg/LNDCarbonate as CO3 A2320 B

04/09/14 22:55 / jba5mg/LNDBicarbonate as HCO3 A2320 B

04/17/14 15:04 / sf1mg/L418Calcium E200.7

D 04/17/14 21:51 / wc10mg/L112Chloride E300.0

04/17/14 15:04 / sf1mg/L782Magnesium E200.7

04/17/14 15:04 / sf1mg/L8Potassium E200.7

D 04/17/14 15:04 / sf4mg/L90Sodium E200.7

D 04/17/14 21:51 / wc40mg/L21200Sulfate E300.0

PHYSICAL PROPERTIES

04/09/14 16:10 / alp1umhos/cm12300Conductivity @ 25 C A2510 B

H 04/09/14 16:10 / alp0.01s.u.3.47pH A4500-H B

04/11/14 16:24 / alp100mg/L26300Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 23:12 / clm0.001mg/L0.105Arsenic E200.8

04/14/14 17:44 / sf0.03mg/L182Iron E200.7

04/10/14 23:12 / clm0.01mg/L0.95Molybdenum E200.8

D 04/10/14 23:12 / clm0.003mg/L0.140Selenium E200.8

D 04/10/14 23:12 / clm0.001mg/L20.8Uranium E200.8

DATA QUALITY

04/21/14 16:05 / kbh%31.2A/C Balance (± 5) A1030 E

04/21/14 16:05 / kbhmeq/L446Anions A1030 E

04/21/14 16:05 / kbhmeq/L851Cations A1030 E

04/21/14 16:05 / kbhmg/L23000Solids, Total Dissolved Calculated A1030 E

04/21/14 16:05 / kbh1.16TDS Balance (0.80 - 1.20) A1030 E

- The Anion / Cation balance was confirmed by re-analysis.
- The ion balance was affected by major analytes not requested for analysis.

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040293-027

Client Sample ID: 7180

Collection Date: 04/06/14 08:50

Matrix: Groundwater

Report Date: 04/23/14

DateReceived: 04/08/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/09/14 23:06 / jba5mg/LNDCarbonate as CO3 A2320 B

04/09/14 23:06 / jba5mg/L257Bicarbonate as HCO3 A2320 B

04/17/14 15:08 / sf1mg/L124Calcium E200.7

04/17/14 22:08 / wc1mg/L76Chloride E300.0

04/17/14 15:08 / sf1mg/L61Magnesium E200.7

04/17/14 15:08 / sf1mg/L15Potassium E200.7

04/17/14 15:08 / sf1mg/L425Sodium E200.7

D 04/17/14 22:08 / wc4mg/L1370Sulfate E300.0

PHYSICAL PROPERTIES

04/09/14 16:13 / alp1umhos/cm2900Conductivity @ 25 C A2510 B

H 04/09/14 16:13 / alp0.01s.u.7.58pH A4500-H B

04/10/14 15:26 / tmm19mg/L2190Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 23:15 / clm0.001mg/L0.001Arsenic E200.8

04/14/14 17:47 / sf0.03mg/LNDIron E200.7

04/10/14 23:15 / clm0.01mg/LNDMolybdenum E200.8

04/10/14 23:15 / clm0.001mg/LNDSelenium E200.8

04/10/14 23:15 / clm0.0003mg/L0.0054Uranium E200.8

DATA QUALITY

04/23/14 09:21 / kbh%-7.74A/C Balance (± 5) A1030 E

04/23/14 09:21 / kbhmeq/L35.1Anions A1030 E

04/23/14 09:21 / kbhmeq/L30.1Cations A1030 E

04/23/14 09:21 / kbhmg/L2200Solids, Total Dissolved Calculated A1030 E

04/23/14 09:21 / kbh0.99TDS Balance (0.80 - 1.20) A1030 E

- The Anion / Cation balance was confirmed by re-analysis.

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040293-028

Client Sample ID: 7191

Collection Date: 04/06/14 09:10

Matrix: Groundwater

Report Date: 04/23/14

DateReceived: 04/08/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/09/14 23:15 / jba5mg/LNDCarbonate as CO3 A2320 B

04/09/14 23:15 / jba5mg/L439Bicarbonate as HCO3 A2320 B

04/15/14 15:11 / sf1mg/L106Calcium E200.7

04/10/14 19:15 / wc1mg/L93Chloride E300.0

04/15/14 15:11 / sf1mg/L23Magnesium E200.7

04/15/14 15:11 / sf1mg/L4Potassium E200.7

04/15/14 15:11 / sf1mg/L137Sodium E200.7

D 04/10/14 19:15 / wc2mg/L171Sulfate E300.0

PHYSICAL PROPERTIES

04/09/14 16:16 / alp1umhos/cm1230Conductivity @ 25 C A2510 B

H 04/09/14 16:16 / alp0.01s.u.7.72pH A4500-H B

04/10/14 15:26 / tmm10mg/L775Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/11/14 00:10 / clm0.001mg/L0.004Arsenic E200.8

04/15/14 15:11 / sf0.03mg/LNDIron E200.7

04/11/14 00:10 / clm0.01mg/L0.07Molybdenum E200.8

04/11/14 00:10 / clm0.001mg/L0.003Selenium E200.8

04/11/14 00:10 / clm0.0003mg/L0.136Uranium E200.8

DATA QUALITY

04/17/14 06:55 / kbh%-1.26A/C Balance (± 5) A1030 E

04/17/14 06:55 / kbhmeq/L13.5Anions A1030 E

04/17/14 06:55 / kbhmeq/L13.2Cations A1030 E

04/17/14 06:55 / kbhmg/L780Solids, Total Dissolved Calculated A1030 E

04/17/14 06:55 / kbh1.00TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040293-029

Client Sample ID: 7170

Collection Date: 04/04/14 16:30

Matrix: Groundwater

Report Date: 04/23/14

DateReceived: 04/08/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/09/14 23:23 / jba5mg/LNDCarbonate as CO3 A2320 B

04/09/14 23:23 / jba5mg/L239Bicarbonate as HCO3 A2320 B

04/15/14 15:14 / sf1mg/L113Calcium E200.7

04/10/14 19:32 / wc1mg/L98Chloride E300.0

04/15/14 15:14 / sf1mg/L30Magnesium E200.7

04/15/14 15:14 / sf1mg/L4Potassium E200.7

04/15/14 15:14 / sf1mg/L64Sodium E200.7

D 04/10/14 19:32 / wc2mg/L186Sulfate E300.0

PHYSICAL PROPERTIES

04/09/14 16:19 / alp1umhos/cm1130Conductivity @ 25 C A2510 B

H 04/09/14 16:19 / alp0.01s.u.7.62pH A4500-H B

D 04/10/14 15:27 / tmm10mg/L727Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/11/14 00:19 / clm0.001mg/L0.013Arsenic E200.8

04/15/14 15:14 / sf0.03mg/LNDIron E200.7

04/11/14 00:19 / clm0.01mg/LNDMolybdenum E200.8

04/11/14 00:19 / clm0.001mg/L0.011Selenium E200.8

04/11/14 00:19 / clm0.0003mg/L0.0154Uranium E200.8

DATA QUALITY

04/17/14 06:55 / kbh%-3.39A/C Balance (± 5) A1030 E

04/17/14 06:55 / kbhmeq/L11.7Anions A1030 E

04/17/14 06:55 / kbhmeq/L11.0Cations A1030 E

04/17/14 06:55 / kbhmg/L700Solids, Total Dissolved Calculated A1030 E

04/17/14 06:55 / kbh1.03TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040293-030

Client Sample ID: 7171

Collection Date: 04/04/14 17:05

Matrix: Groundwater

Report Date: 04/23/14

DateReceived: 04/08/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/09/14 23:31 / jba5mg/LNDCarbonate as CO3 A2320 B

04/09/14 23:31 / jba5mg/L236Bicarbonate as HCO3 A2320 B

04/15/14 15:25 / sf1mg/L171Calcium E200.7

04/10/14 19:50 / wc1mg/L143Chloride E300.0

04/15/14 15:25 / sf1mg/L43Magnesium E200.7

04/15/14 15:25 / sf1mg/L4Potassium E200.7

04/15/14 15:25 / sf1mg/L95Sodium E200.7

D 04/10/14 19:50 / wc2mg/L215Sulfate E300.0

PHYSICAL PROPERTIES

04/09/14 16:22 / alp1umhos/cm1600Conductivity @ 25 C A2510 B

H 04/09/14 16:22 / alp0.01s.u.7.44pH A4500-H B

04/10/14 15:27 / tmm10mg/L1080Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/11/14 00:23 / clm0.001mg/L0.019Arsenic E200.8

04/15/14 15:25 / sf0.03mg/LNDIron E200.7

04/11/14 00:23 / clm0.01mg/LNDMolybdenum E200.8

04/11/14 00:23 / clm0.001mg/L0.014Selenium E200.8

04/11/14 00:23 / clm0.0003mg/L0.0215Uranium E200.8

DATA QUALITY

04/17/14 06:55 / kbh%0.16A/C Balance (± 5) A1030 E

04/17/14 06:55 / kbhmeq/L16.2Anions A1030 E

04/17/14 06:55 / kbhmeq/L16.3Cations A1030 E

04/17/14 06:55 / kbhmg/L1000Solids, Total Dissolved Calculated A1030 E

04/17/14 06:55 / kbh1.04TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040293-031

Client Sample ID: 7172

Collection Date: 04/04/14 17:15

Matrix: Groundwater

Report Date: 04/23/14

DateReceived: 04/08/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/09/14 23:40 / jba5mg/LNDCarbonate as CO3 A2320 B

04/09/14 23:40 / jba5mg/L449Bicarbonate as HCO3 A2320 B

04/15/14 15:28 / sf1mg/L497Calcium E200.7

D 04/10/14 20:07 / wc2mg/L1200Chloride E300.0

04/15/14 15:28 / sf1mg/L171Magnesium E200.7

04/15/14 15:28 / sf1mg/L18Potassium E200.7

04/15/14 15:28 / sf1mg/L692Sodium E200.7

D 04/10/14 20:07 / wc8mg/L1380Sulfate E300.0

PHYSICAL PROPERTIES

04/09/14 16:28 / alp1umhos/cm5970Conductivity @ 25 C A2510 B

H 04/09/14 16:28 / alp0.01s.u.7.23pH A4500-H B

04/10/14 15:27 / tmm39mg/L4280Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/11/14 00:26 / clm0.001mg/L0.002Arsenic E200.8

04/15/14 15:28 / sf0.03mg/LNDIron E200.7

04/11/14 00:26 / clm0.01mg/LNDMolybdenum E200.8

04/11/14 00:26 / clm0.001mg/L0.010Selenium E200.8

D 04/11/14 00:26 / clm0.0005mg/L7.94Uranium E200.8

DATA QUALITY

04/17/14 06:55 / kbh%-0.43A/C Balance (± 5) A1030 E

04/17/14 06:55 / kbhmeq/L70.0Anions A1030 E

04/17/14 06:55 / kbhmeq/L69.4Cations A1030 E

04/17/14 06:55 / kbhmg/L4200Solids, Total Dissolved Calculated A1030 E

04/17/14 06:55 / kbh1.02TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040293-032

Client Sample ID: 7173

Collection Date: 04/04/14 17:45

Matrix: Groundwater

Report Date: 04/23/14

DateReceived: 04/08/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/09/14 23:48 / jba5mg/LNDCarbonate as CO3 A2320 B

04/09/14 23:48 / jba5mg/L496Bicarbonate as HCO3 A2320 B

04/15/14 15:46 / sf1mg/L510Calcium E200.7

D 04/10/14 20:25 / wc2mg/L1270Chloride E300.0

04/15/14 15:46 / sf1mg/L177Magnesium E200.7

04/15/14 15:46 / sf1mg/L20Potassium E200.7

04/15/14 15:46 / sf1mg/L741Sodium E200.7

D 04/10/14 20:25 / wc8mg/L1470Sulfate E300.0

PHYSICAL PROPERTIES

04/09/14 16:31 / alp1umhos/cm6400Conductivity @ 25 C A2510 B

H 04/09/14 16:31 / alp0.01s.u.7.23pH A4500-H B

04/10/14 15:27 / tmm100mg/L4550Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/11/14 00:29 / clm0.001mg/L0.003Arsenic E200.8

04/15/14 15:46 / sf0.03mg/L0.41Iron E200.7

04/11/14 00:29 / clm0.01mg/L0.01Molybdenum E200.8

04/14/14 22:02 / clm0.001mg/L0.008Selenium E200.8

D 04/11/14 00:29 / clm0.0005mg/L8.28Uranium E200.8

DATA QUALITY

04/17/14 06:56 / kbh%-1.35A/C Balance (± 5) A1030 E

04/17/14 06:56 / kbhmeq/L74.8Anions A1030 E

04/17/14 06:56 / kbhmeq/L72.8Cations A1030 E

04/17/14 06:56 / kbhmg/L4400Solids, Total Dissolved Calculated A1030 E

04/17/14 06:56 / kbh1.02TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040293-033

Client Sample ID: 7174

Collection Date: 04/04/14 18:00

Matrix: Groundwater

Report Date: 04/23/14

DateReceived: 04/08/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/10/14 14:08 / jba5mg/L4320Carbonate as CO3 A2320 B

04/10/14 14:08 / jba5mg/L5970Bicarbonate as HCO3 A2320 B

04/15/14 15:50 / sf1mg/L4Calcium E200.7

D 04/10/14 20:42 / wc20mg/L1090Chloride E300.0

04/15/14 15:50 / sf1mg/L22Magnesium E200.7

04/15/14 15:50 / sf1mg/L14Potassium E200.7

D 04/15/14 15:50 / sf5mg/L11600Sodium E200.7

D 04/10/14 20:42 / wc80mg/L7570Sulfate E300.0

PHYSICAL PROPERTIES

04/09/14 16:34 / alp1umhos/cm28800Conductivity @ 25 C A2510 B

H 04/09/14 16:34 / alp0.01s.u.9.48pH A4500-H B

04/10/14 15:28 / tmm200mg/L25600Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

D 04/11/14 00:32 / clm0.003mg/L2.24Arsenic E200.8

04/16/14 18:55 / sf0.03mg/L0.07Iron E200.7

04/11/14 00:32 / clm0.01mg/L39.0Molybdenum E200.8

D 04/11/14 00:32 / clm0.007mg/L0.036Selenium E200.8

D 04/11/14 00:32 / clm0.003mg/L79.7Uranium E200.8

DATA QUALITY

04/21/14 15:55 / kbh%7.96A/C Balance (± 5) A1030 E

04/21/14 15:55 / kbhmeq/L431Anions A1030 E

04/21/14 15:55 / kbhmeq/L506Cations A1030 E

04/21/14 15:55 / kbhmg/L28000Solids, Total Dissolved Calculated A1030 E

04/21/14 15:55 / kbh0.93TDS Balance (0.80 - 1.20) A1030 E

- The Anion / Cation balance was confirmed by re-analysis.

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040293

QA/QC Summary Report

04/23/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2310 B Batch: R185479

Sample ID: MBLK 04/15/14 08:46Method Blank Run: MANTECH_140415A

Acidity, Total as CaCO3 0.93 mg/L

Sample ID: C14040216-017ADUP 04/15/14 09:01Sample Duplicate Run: MANTECH_140415A

Acidity, Total as CaCO3 205.0 11455 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040293

QA/QC Summary Report

04/23/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2320 B Batch: R185301

Sample ID: MBLK 04/09/14 15:23Method Blank Run: MANTECH_140409A3

Alkalinity, Total as CaCO3 0.60.7 mg/L

Carbonate as CO3 1ND mg/L

Bicarbonate as HCO3 1ND mg/L

Sample ID: LCS_131219 04/09/14 15:37Laboratory Control Sample Run: MANTECH_140409A

Alkalinity, Total as CaCO3 103 90 1105.0259 mg/L

Sample ID: C14040293-005ADUP 04/09/14 19:38Sample Duplicate Run: MANTECH_140409A3

Alkalinity, Total as CaCO3 105.0 3.0418 mg/L

Carbonate as CO3 105.0ND mg/L

Bicarbonate as HCO3 105.0 3.0510 mg/L

Sample ID: C14040293-006AMS 04/09/14 19:56Sample Matrix Spike Run: MANTECH_140409A

Alkalinity, Total as CaCO3 91 80 1205.0634 mg/L

Method: A2320 B Batch: 140410_1_ALK-W

Sample ID: MBLK1_140410_ 04/10/14 11:09Method Blank Run: TTR-ALK_140410A3

Alkalinity, Total as CaCO3 11 mg/L

Carbonate as CO3 1ND mg/L

Bicarbonate as HCO3 12 mg/L

Sample ID: LCS_131219 04/10/14 11:21Laboratory Control Sample Run: TTR-ALK_140410A

Alkalinity, Total as CaCO3 102 90 1105.01280 mg/L

Sample ID: C14040216-033ADUP 04/10/14 11:47Sample Duplicate Run: TTR-ALK_140410A3

Alkalinity, Total as CaCO3 105.0 0.03900 mg/L

Carbonate as CO3 105.0 29180 mg/L R

Bicarbonate as HCO3 105.0 2.84390 mg/L

Sample ID: C14040216-033AMS 04/10/14 11:54Sample Matrix Spike Run: TTR-ALK_140410A

Alkalinity, Total as CaCO3 100 80 1205.06400 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.

R - RPD exceeds advisory limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040293

QA/QC Summary Report

04/23/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2510 B Analytical Run: PHSC_101-C_140409A

Sample ID: CCV - SC 1413 04/09/14 11:18Continuing Calibration Verification Standard

Conductivity @ 25 C 96 90 1105.01360 umhos/cm

Sample ID: CCV - SC 1413 04/09/14 15:49Continuing Calibration Verification Standard

Conductivity @ 25 C 96 90 1105.01360 umhos/cm

Method: A2510 B Batch: R185257

Sample ID: SC 2ND 1413 04/09/14 08:50Laboratory Control Sample Run: PHSC_101-C_140409A

Conductivity @ 25 C 96 90 1105.01360 umhos/cm

Sample ID: MBLK 04/09/14 10:17Method Blank Run: PHSC_101-C_140409A

Conductivity @ 25 C 0.82 umhos/cm

Sample ID: C14040293-009ADUP 04/09/14 15:07Sample Duplicate Run: PHSC_101-C_140409A

Conductivity @ 25 C 105.0 0.31530 umhos/cm

Sample ID: C14040293-020ADUP 04/09/14 15:43Sample Duplicate Run: PHSC_101-C_140409A

Conductivity @ 25 C 105.0 0.21100 umhos/cm

Sample ID: C14040293-030ADUP 04/09/14 16:25Sample Duplicate Run: PHSC_101-C_140409A

Conductivity @ 25 C 105.0 0.01610 umhos/cm

Sample ID: C14040293-033ADUP 04/09/14 16:37Sample Duplicate Run: PHSC_101-C_140409A

Conductivity @ 25 C 105.0 0.328900 umhos/cm

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040293

QA/QC Summary Report

04/23/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2540 C Batch: TDS140409A

Sample ID: MB-1_140409A 04/09/14 15:32Method Blank Run: BAL-19_140409C

Solids, Total Dissolved TDS @ 180 C 7ND mg/L

Sample ID: LCS-2_140409A 04/09/14 15:32Laboratory Control Sample Run: BAL-19_140409C

Solids, Total Dissolved TDS @ 180 C 98 90 110201970 mg/L

Sample ID: C14040278-003A MS 04/09/14 15:48Sample Matrix Spike Run: BAL-19_140409C

Solids, Total Dissolved TDS @ 180 C 97 90 110111580 mg/L

Sample ID: C14040293-006A DUP 04/09/14 15:53Sample Duplicate Run: BAL-19_140409C

Solids, Total Dissolved TDS @ 180 C 518 0.42270 mg/L

Method: A2540 C Batch: TDS140410B

Sample ID: MB-1_140410B 04/10/14 15:22Method Blank Run: BAL-19_140410A

Solids, Total Dissolved TDS @ 180 C 7ND mg/L

Sample ID: LCS-2_140410B 04/10/14 15:22Laboratory Control Sample Run: BAL-19_140410A

Solids, Total Dissolved TDS @ 180 C 100 90 110201990 mg/L

Sample ID: C14040293-014A DUP 04/10/14 15:23Sample Duplicate Run: BAL-19_140410A

Solids, Total Dissolved TDS @ 180 C 519 0.21730 mg/L

Sample ID: C14040293-015A MS 04/10/14 15:23Sample Matrix Spike Run: BAL-19_140410A

Solids, Total Dissolved TDS @ 180 C 99 90 110203550 mg/L

Method: A2540 C Batch: TDS140411A

Sample ID: MB-1_140411A 04/11/14 16:22Method Blank Run: BAL-19_140411A

Solids, Total Dissolved TDS @ 180 C 7ND mg/L

Sample ID: LCS-2_140411A 04/11/14 16:22Laboratory Control Sample Run: BAL-19_140411A

Solids, Total Dissolved TDS @ 180 C 97 90 110201940 mg/L

Sample ID: C14040293-023A DUP 04/11/14 16:23Sample Duplicate Run: BAL-19_140411A

Solids, Total Dissolved TDS @ 180 C 5100 3.122200 mg/L

Sample ID: C14040293-024A MS 04/11/14 16:23Sample Matrix Spike Run: BAL-19_140411A

Solids, Total Dissolved TDS @ 180 C 83 90 11010031700 mg/L S

- Matrix spike recoveries outside the acceptance range are considered matrix-related.

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.

S - Spike recovery outside of advisory limits.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040293

QA/QC Summary Report

04/23/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A4500-H B Analytical Run: PHSC_101-C_140409A

Sample ID: pH 6.86 04/09/14 08:35Initial Calibration Verification Standard

pH 100 98 1020.0106.88 s.u.

Sample ID: CCV - pH 7 04/09/14 11:15Continuing Calibration Verification Standard

pH 100 98 1020.0107.00 s.u.

Sample ID: pH 6.86 04/09/14 14:34Initial Calibration Verification Standard

pH 100 98 1020.0106.88 s.u.

Sample ID: CCV - pH 7 04/09/14 15:46Continuing Calibration Verification Standard

pH 100 98 1020.0107.00 s.u.

Method: A4500-H B Batch: R185257

Sample ID: C14040293-009ADUP 04/09/14 15:07Sample Duplicate Run: PHSC_101-C_140409A

pH 30.010 0.17.70 s.u.

Sample ID: C14040293-020ADUP 04/09/14 15:43Sample Duplicate Run: PHSC_101-C_140409A

pH 30.010 0.07.65 s.u.

Sample ID: C14040293-030ADUP 04/09/14 16:25Sample Duplicate Run: PHSC_101-C_140409A

pH 30.010 0.37.46 s.u.

Sample ID: C14040293-033ADUP 04/09/14 16:37Sample Duplicate Run: PHSC_101-C_140409A

pH 30.010 0.09.48 s.u.

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040293

QA/QC Summary Report

04/23/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP2-C_140416A

Sample ID: ICV 04/16/14 11:23Initial Calibration Verification Standard

Iron 102 95 1050.0305.12 mg/L

Sample ID: ICSA 04/16/14 11:51Interference Check Sample A

Iron 93 80 1200.030187 mg/L

Sample ID: ICSAB 04/16/14 11:55Interference Check Sample AB

Iron 95 80 1200.030189 mg/L

Method: E200.7 Batch: R185564

Sample ID: MB-140416A 04/16/14 12:20Method Blank Run: ICP2-C_140416A

Iron 0.0010.002 mg/L

Sample ID: LFB-140416A 04/16/14 12:24Laboratory Fortified Blank Run: ICP2-C_140416A

Iron 98 85 1150.0300.980 mg/L

Sample ID: C14040293-033BMS2 04/16/14 18:59Sample Matrix Spike Run: ICP2-C_140416A

Iron 98 70 1300.03010.1 mg/L

Sample ID: C14040293-033BMSD2 04/16/14 19:03Sample Matrix Spike Duplicate Run: ICP2-C_140416A

Iron 97 70 130 200.030 1.39.98 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040293

QA/QC Summary Report

04/23/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP4-C_140411A

Sample ID: ICV 04/11/14 12:29Initial Calibration Verification Standard5

Calcium 99 95 1050.5049.5 mg/L

Iron 99 95 1050.0304.93 mg/L

Magnesium 100 95 1050.5049.9 mg/L

Potassium 99 95 1050.5049.3 mg/L

Sodium 100 95 1050.5049.9 mg/L

Sample ID: ICSA 04/11/14 12:43Interference Check Sample A5

Calcium 95 80 1200.50475 mg/L

Iron 90 80 1200.030180 mg/L

Magnesium 102 80 1200.50510 mg/L

Potassium 0.500.0229 mg/L

Sodium 0.50-0.233 mg/L

Sample ID: ICSAB 04/11/14 12:47Interference Check Sample AB5

Calcium 94 80 1200.50472 mg/L

Iron 90 80 1200.030179 mg/L

Magnesium 101 80 1200.50505 mg/L

Potassium 0.50-0.0240 mg/L

Sodium 0.50-0.289 mg/L

Method: E200.7 Batch: R185404

Sample ID: MB-140411A 04/11/14 13:05Method Blank Run: ICP4-C_140411A5

Calcium 0.02ND mg/L

Iron 0.002ND mg/L

Magnesium 0.02ND mg/L

Potassium 0.04ND mg/L

Sodium 0.2ND mg/L

Sample ID: LFB-140411A 04/11/14 13:08Laboratory Fortified Blank Run: ICP4-C_140411A5

Calcium 94 85 1150.5047.1 mg/L

Iron 95 85 1150.0300.948 mg/L

Magnesium 96 85 1150.5047.8 mg/L

Potassium 98 85 1150.5049.1 mg/L

Sodium 97 85 1150.5048.6 mg/L

Sample ID: C14040329-001BMS2 04/11/14 18:54Sample Matrix Spike Run: ICP4-C_140411A5

Calcium 97 70 1301.0113 mg/L

Iron 97 70 1300.0302.03 mg/L

Magnesium 97 70 1301.0102 mg/L

Potassium 99 70 1301.0109 mg/L

Sodium 94 70 1301.0283 mg/L

Sample ID: C14040329-001BMSD2 04/11/14 18:58Sample Matrix Spike Duplicate Run: ICP4-C_140411A5

Calcium 96 70 130 201.0 0.7112 mg/L

Iron 97 70 130 200.030 0.12.03 mg/L

Magnesium 96 70 130 201.0 0.3102 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040293

QA/QC Summary Report

04/23/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Batch: R185404

Sample ID: C14040329-001BMSD2 04/11/14 18:58Sample Matrix Spike Duplicate Run: ICP4-C_140411A5

Potassium 97 70 130 201.0 1.2108 mg/L

Sodium 91 70 130 201.0 0.9280 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040293

QA/QC Summary Report

04/23/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP4-C_140414A

Sample ID: ICV 04/14/14 15:11Initial Calibration Verification Standard5

Calcium 99 95 1050.5049.5 mg/L

Iron 99 95 1050.0304.93 mg/L

Magnesium 98 95 1050.5049.2 mg/L

Potassium 98 95 1050.5049.0 mg/L

Sodium 99 95 1050.5049.4 mg/L

Sample ID: ICSA 04/14/14 15:25Interference Check Sample A5

Calcium 93 80 1200.50467 mg/L

Iron 90 80 1200.030179 mg/L

Magnesium 99 80 1200.50495 mg/L

Potassium 0.50-0.0257 mg/L

Sodium 0.50-0.183 mg/L

Sample ID: ICSAB 04/14/14 15:29Interference Check Sample AB5

Calcium 95 80 1200.50473 mg/L

Iron 91 80 1200.030182 mg/L

Magnesium 100 80 1200.50500 mg/L

Potassium 0.50-0.0191 mg/L

Sodium 0.50-0.0369 mg/L

Method: E200.7 Batch: R185466

Sample ID: MB-140414A 04/14/14 15:47Method Blank Run: ICP4-C_140414A5

Calcium 0.02ND mg/L

Iron 0.002ND mg/L

Magnesium 0.02ND mg/L

Potassium 0.04ND mg/L

Sodium 0.2ND mg/L

Sample ID: LFB-140414A 04/14/14 15:51Laboratory Fortified Blank Run: ICP4-C_140414A5

Calcium 97 85 1150.5048.4 mg/L

Iron 96 85 1150.0300.964 mg/L

Magnesium 96 85 1150.5048.2 mg/L

Potassium 101 85 1150.5050.3 mg/L

Sodium 100 85 1150.5049.8 mg/L

Sample ID: C14040293-018BMS2 04/14/14 16:58Sample Matrix Spike Run: ICP4-C_140414A5

Calcium 88 70 1301.0250 mg/L

Iron 92 70 1300.0301.87 mg/L

Magnesium 93 70 1301.0138 mg/L

Potassium 94 70 1301.099.9 mg/L

Sodium 90 70 1301.0219 mg/L

Sample ID: C14040293-018BMSD2 04/14/14 17:02Sample Matrix Spike Duplicate Run: ICP4-C_140414A5

Calcium 87 70 130 201.0 0.5249 mg/L

Iron 91 70 130 200.030 0.31.87 mg/L

Magnesium 92 70 130 201.0 0.5138 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040293

QA/QC Summary Report

04/23/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Batch: R185466

Sample ID: C14040293-018BMSD2 04/14/14 17:02Sample Matrix Spike Duplicate Run: ICP4-C_140414A5

Potassium 93 70 130 201.0 0.998.9 mg/L

Sodium 89 70 130 201.0 0.7217 mg/L

Sample ID: C14040293-027BMS2 04/14/14 18:30Sample Matrix Spike Run: ICP4-C_140414A5

Calcium 79 70 1301.0206 mg/L

Iron 87 70 1300.0301.77 mg/L

Magnesium 85 70 1301.0149 mg/L

Potassium 83 70 1301.0101 mg/L

Sodium 70 1301.0491 mg/L A

Sample ID: C14040293-027BMSD2 04/14/14 18:34Sample Matrix Spike Duplicate Run: ICP4-C_140414A5

Calcium 74 70 130 201.0 2.6201 mg/L

Iron 85 70 130 200.030 1.81.73 mg/L

Magnesium 81 70 130 201.0 2.7145 mg/L

Potassium 81 70 130 201.0 2.998.3 mg/L

Sodium 70 130 201.0 2.8477 mg/L A

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040293

QA/QC Summary Report

04/23/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP4-C_140415A

Sample ID: ICV 04/15/14 14:24Initial Calibration Verification Standard5

Calcium 103 95 1050.5051.6 mg/L

Iron 102 95 1050.0305.11 mg/L

Magnesium 102 95 1050.5051.1 mg/L

Potassium 103 95 1050.5051.7 mg/L

Sodium 104 95 1050.5051.8 mg/L

Sample ID: ICSA 04/15/14 14:38Interference Check Sample A5

Calcium 96 80 1200.50479 mg/L

Iron 92 80 1200.030183 mg/L

Magnesium 102 80 1200.50510 mg/L

Potassium 0.500.0116 mg/L

Sodium 0.50-0.0840 mg/L

Sample ID: ICSAB 04/15/14 14:42Interference Check Sample AB5

Calcium 94 80 1200.50470 mg/L

Iron 90 80 1200.030180 mg/L

Magnesium 100 80 1200.50501 mg/L

Potassium 0.50-0.0274 mg/L

Sodium 0.50-0.126 mg/L

Method: E200.7 Batch: R185512

Sample ID: MB-140415A 04/15/14 15:00Method Blank Run: ICP4-C_140415A5

Calcium 0.02ND mg/L

Iron 0.002ND mg/L

Magnesium 0.02ND mg/L

Potassium 0.040.04 mg/L

Sodium 0.2ND mg/L

Sample ID: LFB-140415A 04/15/14 15:04Laboratory Fortified Blank Run: ICP4-C_140415A5

Calcium 98 85 1150.5048.9 mg/L

Iron 98 85 1150.0300.976 mg/L

Magnesium 97 85 1150.5048.5 mg/L

Potassium 100 85 1150.5049.9 mg/L

Sodium 98 85 1150.5049.0 mg/L

Sample ID: C14040293-029BMS2 04/15/14 15:18Sample Matrix Spike Run: ICP4-C_140415A5

Calcium 94 70 1301.0209 mg/L

Iron 96 70 1300.0301.95 mg/L

Magnesium 96 70 1301.0127 mg/L

Potassium 98 70 1301.0103 mg/L

Sodium 96 70 1301.0162 mg/L

Sample ID: C14040293-029BMSD2 04/15/14 15:21Sample Matrix Spike Duplicate Run: ICP4-C_140415A5

Calcium 92 70 130 201.0 0.9207 mg/L

Iron 94 70 130 200.030 1.51.92 mg/L

Magnesium 95 70 130 201.0 0.9126 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040293

QA/QC Summary Report

04/23/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Batch: R185512

Sample ID: C14040293-029BMSD2 04/15/14 15:21Sample Matrix Spike Duplicate Run: ICP4-C_140415A5

Potassium 97 70 130 201.0 1.1102 mg/L

Sodium 94 70 130 201.0 1.3160 mg/L

Method: E200.7 Analytical Run: ICP4-C_140416A

Sample ID: ICV 04/16/14 14:02Initial Calibration Verification Standard4

Calcium 101 95 1050.5050.3 mg/L

Magnesium 100 95 1050.5050.2 mg/L

Potassium 99 95 1050.5049.6 mg/L

Sodium 100 95 1050.5049.9 mg/L

Sample ID: ICSA 04/16/14 14:16Interference Check Sample A4

Calcium 91 80 1200.50453 mg/L

Magnesium 98 80 1200.50489 mg/L

Potassium 0.50-0.00472 mg/L

Sodium 0.50-0.158 mg/L

Sample ID: ICSAB 04/16/14 14:20Interference Check Sample AB4

Calcium 94 80 1200.50468 mg/L

Magnesium 100 80 1200.50501 mg/L

Potassium 0.50-0.0513 mg/L

Sodium 0.50-0.137 mg/L

Method: E200.7 Batch: R185561

Sample ID: MB-140416A 04/16/14 14:38Method Blank Run: ICP4-C_140416A4

Calcium 0.020.03 mg/L

Magnesium 0.010.06 mg/L

Potassium 0.04ND mg/L

Sodium 0.2ND mg/L

Sample ID: LFB-140416A 04/16/14 14:42Laboratory Fortified Blank Run: ICP4-C_140416A4

Calcium 97 85 1150.5048.6 mg/L

Magnesium 96 85 1150.5048.1 mg/L

Potassium 98 85 1150.5049.1 mg/L

Sodium 97 85 1150.5048.7 mg/L

Sample ID: C14040293-010BMS2 04/16/14 14:56Sample Matrix Spike Run: ICP4-C_140416A4

Calcium 88 70 1301.0181 mg/L

Magnesium 91 70 1301.0119 mg/L

Potassium 91 70 1301.095.7 mg/L

Sodium 81 70 1301.0284 mg/L

Sample ID: C14040293-010BMSD2 04/16/14 14:59Sample Matrix Spike Duplicate Run: ICP4-C_140416A4

Calcium 88 70 130 201.0 0.1181 mg/L

Magnesium 91 70 130 201.0 0.3118 mg/L

Potassium 90 70 130 201.0 0.395.4 mg/L

Sodium 81 70 130 201.0 0.1284 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040293

QA/QC Summary Report

04/23/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP4-C_140417A

Sample ID: ICV 04/17/14 14:08Initial Calibration Verification Standard4

Calcium 97 95 1050.5048.5 mg/L

Magnesium 97 95 1050.5048.3 mg/L

Potassium 95 95 1050.5047.6 mg/L

Sodium 96 95 1050.5048.0 mg/L

Sample ID: ICSA 04/17/14 14:22Interference Check Sample A4

Calcium 90 80 1200.50451 mg/L

Magnesium 97 80 1200.50484 mg/L

Potassium 0.500.0132 mg/L

Sodium 0.50-0.455 mg/L

Sample ID: ICSAB 04/17/14 14:26Interference Check Sample AB4

Calcium 91 80 1200.50456 mg/L

Magnesium 98 80 1200.50489 mg/L

Potassium 0.500.0406 mg/L

Sodium 0.50-0.403 mg/L

Method: E200.7 Batch: R185616

Sample ID: MB-140417A 04/17/14 14:44Method Blank Run: ICP4-C_140417A4

Calcium 0.02ND mg/L

Magnesium 0.02ND mg/L

Potassium 0.040.06 mg/L

Sodium 0.2ND mg/L

Sample ID: LFB-140417A 04/17/14 14:47Laboratory Fortified Blank Run: ICP4-C_140417A4

Calcium 95 85 1150.5047.4 mg/L

Magnesium 94 85 1150.5047.2 mg/L

Potassium 97 85 1150.5048.4 mg/L

Sodium 96 85 1150.5048.0 mg/L

Sample ID: C14040293-027BMS2 04/17/14 15:11Sample Matrix Spike Run: ICP4-C_140417A4

Calcium 89 70 1301.0352 mg/L

Magnesium 90 70 1301.0291 mg/L

Potassium 88 70 1301.0241 mg/L

Sodium 88 70 1301.0649 mg/L

Sample ID: C14040293-027BMSD2 04/17/14 15:29Sample Matrix Spike Duplicate Run: ICP4-C_140417A4

Calcium 89 70 130 201.0 0.4351 mg/L

Magnesium 90 70 130 201.0 0.4290 mg/L

Potassium 88 70 130 201.0 0.8239 mg/L

Sodium 87 70 130 201.0 0.5646 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040293

QA/QC Summary Report

04/23/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.8 Analytical Run: ICPMS2-C_140410B

Sample ID: ICV 04/10/14 20:19Initial Calibration Verification Standard4

Arsenic 101 90 1100.00100.0506 mg/L

Molybdenum 97 90 1100.00100.0486 mg/L

Selenium 103 90 1100.00100.0516 mg/L

Uranium 100 90 1100.000300.0500 mg/L

Method: E200.8 Batch: R185357

Sample ID: LRB 04/10/14 14:13Method Blank Run: ICPMS2-C_140410B4

Arsenic 0.00010ND mg/L

Molybdenum 4E-05ND mg/L

Selenium 0.0002ND mg/L

Uranium 1E-05ND mg/L

Sample ID: LFB 04/10/14 14:16Laboratory Fortified Blank Run: ICPMS2-C_140410B4

Arsenic 101 85 1150.00100.0504 mg/L

Molybdenum 102 85 1150.00100.0510 mg/L

Selenium 99 85 1150.00100.0493 mg/L

Uranium 101 85 1150.000300.0507 mg/L

Sample ID: C14040293-008BMS4 04/10/14 21:30Sample Matrix Spike Run: ICPMS2-C_140410B4

Arsenic 111 70 1300.00100.0931 mg/L

Molybdenum 70 1300.00100.268 mg/L A

Selenium 109 70 1300.00100.0646 mg/L

Uranium 70 1300.000301.27 mg/L A

Sample ID: C14040293-008BMSD4 04/10/14 21:33Sample Matrix Spike Duplicate Run: ICPMS2-C_140410B4

Arsenic 110 70 130 200.0010 0.40.0927 mg/L

Molybdenum 70 130 200.0010 1.10.265 mg/L A

Selenium 108 70 130 200.0010 0.40.0644 mg/L

Uranium 70 130 200.00030 0.21.26 mg/L A

Sample ID: C14040293-018BMS4 04/10/14 22:31Sample Matrix Spike Run: ICPMS2-C_140410B4

Arsenic 113 70 1300.00100.0830 mg/L

Molybdenum 109 70 1300.00100.0648 mg/L

Selenium 109 70 1300.00100.0650 mg/L

Uranium 70 1300.000300.444 mg/L A

Sample ID: C14040293-018BMSD4 04/10/14 22:34Sample Matrix Spike Duplicate Run: ICPMS2-C_140410B4

Arsenic 112 70 130 200.0010 0.70.0824 mg/L

Molybdenum 108 70 130 200.0010 1.40.0638 mg/L

Selenium 109 70 130 200.0010 0.10.0650 mg/L

Uranium 70 130 200.00030 0.00.444 mg/L A

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040293

QA/QC Summary Report

04/23/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.8 Analytical Run: ICPMS2-C_140414A

Sample ID: ICV 04/14/14 20:41Initial Calibration Verification Standard

Selenium 99 90 1100.00100.0493 mg/L

Method: E200.8 Batch: R185448

Sample ID: LRB 04/14/14 12:56Method Blank Run: ICPMS2-C_140414A

Selenium 0.0002ND mg/L

Sample ID: LFB 04/14/14 12:59Laboratory Fortified Blank Run: ICPMS2-C_140414A

Selenium 99 85 1150.00100.0494 mg/L

Sample ID: C14040293-032BMS4 04/14/14 22:15Sample Matrix Spike Run: ICPMS2-C_140414A

Selenium 95 70 1300.00130.246 mg/L

Sample ID: C14040293-032BMSD4 04/14/14 22:18Sample Matrix Spike Duplicate Run: ICPMS2-C_140414A

Selenium 96 70 130 200.0013 0.80.248 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040293

QA/QC Summary Report

04/23/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E300.0 Analytical Run: IC2-C_140409A

Sample ID: CCV-040914-03 04/09/14 22:01Continuing Calibration Verification Standard2

Chloride 99 90 1101.09.86 mg/L

Sulfate 99 90 1101.039.5 mg/L

Sample ID: CCV-040914-04 04/10/14 02:05Continuing Calibration Verification Standard2

Chloride 99 90 1101.09.92 mg/L

Sulfate 99 90 1101.039.7 mg/L

Sample ID: CCV-040914-05 04/10/14 12:52Continuing Calibration Verification Standard2

Chloride 99 90 1101.09.92 mg/L

Sulfate 100 90 1101.039.9 mg/L

Sample ID: CCV-040914-06 04/10/14 16:56Continuing Calibration Verification Standard2

Chloride 103 90 1101.010.3 mg/L

Sulfate 103 90 1101.041.0 mg/L

Method: E300.0 Batch: R185343

Sample ID: ICB 04/09/14 13:36Method Blank Run: IC2-C_140409A2

Chloride 0.040.07 mg/L

Sulfate 0.040.08 mg/L

Sample ID: LFB-040914-01 04/09/14 13:53Laboratory Fortified Blank Run: IC2-C_140409A2

Chloride 102 90 1101.010.3 mg/L

Sulfate 103 90 1101.041.3 mg/L

Sample ID: C14040293-004AMS 04/10/14 09:40Sample Matrix Spike Run: IC2-C_140409A2

Chloride 96 90 1101.0476 mg/L

Sulfate 99 90 1104.21160 mg/L

Sample ID: C14040293-004AMSD 04/10/14 09:57Sample Matrix Spike Duplicate Run: IC2-C_140409A2

Chloride 99 90 110 201.0 0.7479 mg/L

Sulfate 105 90 110 204.2 2.01180 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.

Page 51 of 57



Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040293

QA/QC Summary Report

04/23/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E300.0 Analytical Run: IC2-C_140418A

Sample ID: CCV-041714-03 04/17/14 19:49Continuing Calibration Verification Standard2

Chloride 98 90 1101.09.76 mg/L

Sulfate 98 90 1101.039.1 mg/L

Method: E300.0 Batch: R185605

Sample ID: ICB 04/17/14 09:20Method Blank Run: IC2-C_140418A2

Chloride 0.04ND mg/L

Sulfate 0.040.07 mg/L

Sample ID: LFB-041714 04/17/14 09:38Laboratory Fortified Blank Run: IC2-C_140418A2

Chloride 102 90 1101.010.2 mg/L

Sulfate 102 90 1101.041.0 mg/L

Sample ID: C14040293-023AMS 04/17/14 20:41Sample Matrix Spike Run: IC2-C_140418A2

Chloride 105 90 110101160 mg/L

Sulfate 90 1104221500 mg/L A

Sample ID: C14040293-023AMSD 04/17/14 20:59Sample Matrix Spike Duplicate Run: IC2-C_140418A2

Chloride 106 90 110 2010 0.41160 mg/L

Sulfate 90 110 2042 1.621200 mg/L A

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.
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Shipping container/cooler in good condition?

Custody seals intact on all shipping container(s)/cooler(s)?

Custody seals intact on all sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

� �

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Not Present

Not Present

Not Present

�

�

�

No VOA vials submitted

Not Applicable �

�

1.1°C  On Ice

4/8/2014Tessa Parke

Next Day Air

dw

Date Received:

Received by:

Login completed by:

Carrier 
name:

BL2000\khelm

4/10/2014

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:

Two coolers were received on 4/8/14 and one was received 4/9/14.   All analysis is still within the EPA recommmended 
holding time and cooler temperatures were within guidelines.

Temp Blank received in all shipping container(s)/cooler(s)? Yes No� � Not Applicable �

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as 
pH, Dissolved Oxygen and Residual Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, 
data units are typically noted as –dry. For agricultural and mining soil parameters/characteristics, all samples are dried 
and ground prior to sample analysis.

Standard Reporting Procedures:

Workorder Receipt Checklist

Rio Algom Mining Corporation LLC C14040293
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

      Analytical      

Report

Montgomery and Associates

P.O. Box 218

Grants, NM  87020

ACZ Project ID:  L17651

John Laney:  

Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on April 08, 2014.  
This project has been assigned to ACZ's project number, L17651.  Please reference this number in all future 
inquiries.

All analyses were performed according to ACZ's Quality Assurance Plan.  The enclosed results relate only to 
the samples received under L17651.  Each section of this report has been reviewed and approved by the 
appropriate Laboratory Supervisor, or a qualified substitute.

Except as noted, the test results for the methods and parameters listed on ACZ's current NELAC certificate 
letter (#ACZ) meet all requirements of NELAC.

This report shall be used or copied only in its entirety.  ACZ is not responsible for the consequences arising 
from the use of a partial report.

All samples and sub-samples associated with this project will be disposed of after October 19, 2014.  If the 
samples are determined to be hazardous, additional charges apply for disposal (typically $11/sample).  If you 
would like the samples to be held longer than ACZ's stated policy or to be returned, please contact your Project 
Manager or Customer Service Representative for further details and associated costs.  ACZ retains analytical 
raw data reports for ten years.

If you have any questions or other needs, please contact your Project Manager.

John Laney

April 22, 2014

Project ID:  1350.21

Montgomery and Associates

1550 E. Prince Rd.

Tucson, AZ  85719

Accounts Payable

Report to: Bill to:
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ACZ Sample ID: L17651-01    

Sample ID: 7183

Sample Matrix: Ground Water

Montgomery and Associates

Project ID: 1350.21

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 04/05/14 13:20

Date Received: 04/08/14

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQDilution

Arsenic, dissolved M200.8 ICP-MS 0.0178 mg/L 0.001 msh0.0002 04/17/14 5:201

Calcium, dissolved M200.7 ICP 126 mg/L 0.5 aeb0.1 04/10/14 19:101

Iron, dissolved M200.7 ICP mg/L 0.05U aeb0.02 04/10/14 19:101

Magnesium, dissolved M200.7 ICP 36.9 mg/L 1 aeb0.2 04/10/14 19:101

Molybdenum, dissolved M200.8 ICP-MS 0.0077 mg/L 0.003 msh0.0005 04/17/14 5:201

Potassium, dissolved M200.7 ICP 3.3 mg/L 1 aeb0.2 04/10/14 19:101

Selenium, dissolved M200.8 ICP-MS 0.0063 mg/L 0.0003 msh0.0001 04/17/14 5:201

Sodium, dissolved M200.7 ICP 59.3 mg/L 1 aeb0.2 04/10/14 19:101

Uranium, dissolved M200.8 ICP-MS 0.0125 mg/L 0.0005 msh0.0001 04/17/14 5:201

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Alkalinity as CaCO3 SM2320B - Titration

  Bicarbonate as 
CaCO3

161 mg/L 20 dcw2 04/09/14 0:001

  Carbonate as CaCO3 mg/L 20U dcw2 04/09/14 0:001

  Hydroxide as CaCO3 mg/L 20U dcw2 04/09/14 0:001

  Total Alkalinity 161 mg/L 20 dcw2* 04/09/14 0:001

Cation-Anion Balance Calculation

  Cation-Anion Balance 0.0 % calc04/22/14 10:22

  Sum of Anions 12 meq/L 0.5 calc0.1 04/22/14 10:22

  Sum of Cations 12 meq/L 0.5 calc0.1 04/22/14 10:22

Chloride SM4500Cl-E 160 mg/L 50 mpb10* 04/15/14 16:0910

Conductivity @25C SM2510B 1170 umhos/cm 10 dcw1 04/09/14 3:031

pH (lab) SM4500H+ B

  pH 8.2 units 0.1H dcw0.1 04/09/14 0:001

  pH measured at 19 C 0.1 dcw0.1 04/09/14 0:001

Residue, Filterable 
(TDS) @180C

SM2540C 780 mg/L 20 id10 04/09/14 13:581

Sulfate D516-02 - Turbidimetric 192 mg/L 25 tcd5* 04/15/14 11:595

TDS (calculated) Calculation 674 mg/L 50 calc10 04/22/14 10:22

TDS (ratio - 
measured/calculated)

Calculation 1.16 calc04/22/14 10:22

Arizona license number:  AZ0102

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L17651-02    

Sample ID: 7185

Sample Matrix: Ground Water

Montgomery and Associates

Project ID: 1350.21

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 04/05/14 13:55

Date Received: 04/08/14

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQDilution

Arsenic, dissolved M200.8 ICP-MS 0.0158 mg/L 0.001 msh0.0002 04/17/14 5:311

Calcium, dissolved M200.7 ICP 125 mg/L 0.5 aeb0.1 04/10/14 19:191

Iron, dissolved M200.7 ICP mg/L 0.05U aeb0.02 04/10/14 19:191

Magnesium, dissolved M200.7 ICP 37 mg/L 1 aeb0.2 04/10/14 19:191

Molybdenum, dissolved M200.8 ICP-MS 0.0116 mg/L 0.003 msh0.0005 04/17/14 5:311

Potassium, dissolved M200.7 ICP 3.3 mg/L 1 aeb0.2 04/10/14 19:191

Selenium, dissolved M200.8 ICP-MS 0.0065 mg/L 0.0003 msh0.0001 04/17/14 5:311

Sodium, dissolved M200.7 ICP 59.4 mg/L 1 aeb0.2 04/10/14 19:191

Uranium, dissolved M200.8 ICP-MS 0.0141 mg/L 0.0005 msh0.0001 04/17/14 5:311

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Alkalinity as CaCO3 SM2320B - Titration

  Bicarbonate as 
CaCO3

145 mg/L 20 dcw2 04/09/14 0:001

  Carbonate as CaCO3 mg/L 20U dcw2 04/09/14 0:001

  Hydroxide as CaCO3 mg/L 20U dcw2 04/09/14 0:001

  Total Alkalinity 145 mg/L 20 dcw2* 04/09/14 0:001

Cation-Anion Balance Calculation

  Cation-Anion Balance 4.3 % calc04/22/14 10:22

  Sum of Anions 11 meq/L 0.5 calc0.1 04/22/14 10:22

  Sum of Cations 12 meq/L 0.5 calc0.1 04/22/14 10:22

Chloride SM4500Cl-E 160 mg/L 50 mpb10* 04/15/14 16:0910

Conductivity @25C SM2510B 1170 umhos/cm 10 dcw1 04/09/14 3:121

pH (lab) SM4500H+ B

  pH 8.2 units 0.1H dcw0.1 04/09/14 0:001

  pH measured at 19 C 0.1 dcw0.1 04/09/14 0:001

Residue, Filterable 
(TDS) @180C

SM2540C 690 mg/L 20 dcw10 04/11/14 16:371

Sulfate D516-02 - Turbidimetric 192 mg/L 25 tcd5* 04/15/14 11:595

TDS (calculated) Calculation 664 mg/L 50 calc10 04/22/14 10:22

TDS (ratio - 
measured/calculated)

Calculation 1.04 calc04/22/14 10:22

Arizona license number:  AZ0102

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L17651-03    

Sample ID: 7187

Sample Matrix: Ground Water

Montgomery and Associates

Project ID: 1350.21

BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Analytical 

Results

Date Sampled: 04/05/14 14:55

Date Received: 04/08/14

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Metals Analysis

XQDilution

Arsenic, dissolved M200.8 ICP-MS 0.0242 mg/L 0.001 msh0.0002 04/17/14 5:341

Calcium, dissolved M200.7 ICP 168 mg/L 0.5 aeb0.1 04/10/14 19:291

Iron, dissolved M200.7 ICP mg/L 0.05U aeb0.02 04/10/14 19:291

Magnesium, dissolved M200.7 ICP 44.5 mg/L 1 aeb0.2 04/10/14 19:291

Molybdenum, dissolved M200.8 ICP-MS 0.0089 mg/L 0.003 msh0.0005 04/17/14 5:341

Potassium, dissolved M200.7 ICP 4.2 mg/L 1 aeb0.2 04/10/14 19:291

Selenium, dissolved M200.8 ICP-MS 0.0087 mg/L 0.0003 msh0.0001 04/17/14 5:341

Sodium, dissolved M200.7 ICP 129 mg/L 1 aeb0.2 04/10/14 19:291

Uranium, dissolved M200.8 ICP-MS 0.3705 mg/L 0.003 las0.0005 04/18/14 12:115

Parameter EPA Method Result Units MDLQual AnalystDatePQL

Wet Chemistry

XQDilution

Alkalinity as CaCO3 SM2320B - Titration

  Bicarbonate as 
CaCO3

210 mg/L 20 dcw2 04/09/14 0:001

  Carbonate as CaCO3 mg/L 20U dcw2 04/09/14 0:001

  Hydroxide as CaCO3 mg/L 20U dcw2 04/09/14 0:001

  Total Alkalinity 210 mg/L 20 dcw2* 04/09/14 0:001

Cation-Anion Balance Calculation

  Cation-Anion Balance 2.9 % calc04/22/14 10:23

  Sum of Anions 17 meq/L 0.5 calc0.1 04/22/14 10:23

  Sum of Cations 18 meq/L 0.5 calc0.1 04/22/14 10:23

Chloride SM4500Cl-E 210 mg/L 50 mpb10* 04/15/14 16:0910

Conductivity @25C SM2510B 1680 umhos/cm 10 dcw1 04/09/14 3:211

pH (lab) SM4500H+ B

  pH 8.2 units 0.1H dcw0.1 04/09/14 0:001

  pH measured at 19 C 0.1 dcw0.1 04/09/14 0:001

Residue, Filterable 
(TDS) @180C

SM2540C 1070 mg/L 20 dcw10 04/11/14 16:391

Sulfate D516-02 - Turbidimetric 348 mg/L 100 tcd20* 04/15/14 12:1320

TDS (calculated) Calculation 1030 mg/L 50 calc10 04/22/14 10:23

TDS (ratio - 
measured/calculated)

Calculation 1.04 calc04/22/14 10:23

Arizona license number:  AZ0102

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)

MDL Method Detection Limit.  Same as Minimum Reporting Limit.  Allows for instrument and annual fluctuations.

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit, typically 5 times the MDL.

QC True Value of the Control Sample or the amount added to the Spike 

Rec Recovered amount of the true value or spike added, in % (except for LCSS, mg/Kg)

RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate

ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank

CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix

CCV Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate

DUP Sample Duplicate LRB Laboratory Reagent Blank

ICB Initial Calibration Blank MS Matrix Spike

ICV Initial Calibration Verification standard MSD Matrix Spike Duplicate

ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil

LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water

LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard

LCSW Laboratory Control Sample - Water SDL Serial Dilution

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Spikes/Fortified Matrix Determines sample matrix interferences, if any.

Standard Verifies the validity of the calibration.

ACZ Qualifiers (Qual)

B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.

H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.

L Target analyte response was below the laboratory defined negative threshold.

U The material was analyzed for, but was not detected above the level of the associated value.

The associated value is either the sample quantitation limit or the sample detection limit.

Method References

(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.

(2) EPA 600/R-93-100.  Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.

(3) EPA 600/R-94-111.  Methods for the Determination of Metals in Environmental Samples - Supplement I, May 1994.

(4) EPA SW-846.  Test Methods for Evaluating Solid Waste.

(5) Standard Methods for the Examination of Water and Wastewater.

Comments

(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.

(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.

(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier

associated with the result.

(5) If the MDL equals the PQL or the MDL column is omitted, the PQL is the reporting limit.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf

 

REP001.09.12.01

Inorganic            

Reference
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic QC 

Summary

ACZ Project ID: L17651Montgomery and Associates

Alkalinity as CaCO3     SM2320B - Titration

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG361957

WG361957PBW1 04/08/14 16:33PBW 6.7 -20 20mg/L

WG361957LCSW3 04/08/14 16:52 108.1LCSW WC140402- 886.4 90 110mg/L820.0001

WG361957LCSW6 04/08/14 19:44 102.3LCSW WC140402- 838.9 90 110mg/L820.0001

WG361957PBW2 04/08/14 19:53PBW 2.9 -20 20mg/L

WG361957LCSW9 04/08/14 23:01 102.1LCSW WC140402- 837.5 90 110mg/L820.0001

WG361957PBW3 04/08/14 23:11PBW 2.9 -20 20mg/L

WG361957LCSW12 04/09/14 2:19 103.3LCSW WC140402- 847.2 90 110mg/L820.0001

WG361957PBW4 04/09/14 2:29PBW 3 -20 20mg/L

L17652-05DUP  RA04/09/14 4:01 13DUP 12.6 3.1mg/L 20

WG361957LCSW15 04/09/14 5:48 104.4LCSW WC140402- 856 90 110mg/L820.0001

Arsenic, dissolved     M200.8 ICP-MS

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG362442

WG362442ICV 04/17/14 4:19 103.2ICV MS140331-9 .05161 90 110mg/L.05

WG362442ICB 04/17/14 4:22ICB U -0.0006 0.0006mg/L

WG362442LFB 04/17/14 4:25 94.7LFB MS140331-2 .04743 85 115mg/L.0501

L17651-01AS 04/17/14 5:24 .0178 101.6AS MS140331-2 .06871 70 130mg/L.0501

L17651-01ASD 04/17/14 5:27 .0178 103.4ASD MS140331-2 .06961 1.370 130mg/L 20.0501

Calcium, dissolved     M200.7 ICP

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG362083

WG362083ICV 04/10/14 18:33 99.1ICV II140220-1 99.07 95 105mg/L100

WG362083ICB 04/10/14 18:39ICB U -0.3 0.3mg/L

WG362083LFB 04/10/14 18:51 105.3LFB II140317-2 71.56 85 115mg/L67.98099

L17651-01AS 04/10/14 19:13 126 98.6AS II140317-2 193 85 115mg/L67.98099

L17651-01ASD 04/10/14 19:16 126 99ASD II140317-2 193.3 0.1685 115mg/L 2067.98099

Chloride     SM4500Cl-E

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG362352

WG362352ICB 04/15/14 14:51ICB U -3 3mg/L

WG362352ICV 04/15/14 14:51 106.7ICV WI130722-5 58.6 90 110mg/L54.945

WG362352LFB1 04/15/14 15:51 108LFB WI131010-1 32.4 90 110mg/L30

L17657-01DUP 04/15/14 15:53 11DUP 11.4 3.6mg/L 20

WG362352LFB2 04/15/14 15:55 109LFB WI131010-1 32.7 90 110mg/L30

L17524-01AS  M304/15/14 16:02 250 76.7AS 10XCL 273 90 110mg/L30

L17524-02DUP 04/15/14 16:03 340DUP 334 1.8mg/L 20

L17651-03AS  M304/15/14 16:09 210 80AS 10XCL 234 90 110mg/L30
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic QC 

Summary

ACZ Project ID: L17651Montgomery and Associates

Conductivity @25C     SM2510B

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG361957

WG361957LCSW2 04/08/14 16:38 102.1LCSW PCN43577 1438.6 90 110umhos/cm1408.8

WG361957LCSW5 04/08/14 19:29 101LCSW PCN43577 1423.2 90 110umhos/cm1408.8

WG361957LCSW8 04/08/14 22:47 99.5LCSW PCN43577 1401.8 90 110umhos/cm1408.8

WG361957LCSW11 04/09/14 2:05 98.6LCSW PCN43577 1389.5 90 110umhos/cm1408.8

L17652-05DUP 04/09/14 4:01 613DUP 611 0.3umhos/cm 20

WG361957LCSW14 04/09/14 5:33 97.5LCSW PCN43577 1374.1 90 110umhos/cm1408.8

Iron, dissolved     M200.7 ICP

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG362083

WG362083ICV 04/10/14 18:33 99.7ICV II140220-1 1.994 95 105mg/L2

WG362083ICB 04/10/14 18:39ICB U -0.06 0.06mg/L

WG362083LFB 04/10/14 18:51 103.5LFB II140317-2 1.036 85 115mg/L1.0014

L17651-01AS 04/10/14 19:13 U 102.7AS II140317-2 1.028 85 115mg/L1.0014

L17651-01ASD 04/10/14 19:16 U 102.7ASD II140317-2 1.028 085 115mg/L 201.0014

Magnesium, dissolved     M200.7 ICP

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG362083

WG362083ICV 04/10/14 18:33 96.8ICV II140220-1 96.8 95 105mg/L100

WG362083ICB 04/10/14 18:39ICB U -0.6 0.6mg/L

WG362083LFB 04/10/14 18:51 100.8LFB II140317-2 50.41 85 115mg/L50.00131

L17651-01AS 04/10/14 19:13 36.9 99.7AS II140317-2 86.77 85 115mg/L50.00131

L17651-01ASD 04/10/14 19:16 36.9 100.6ASD II140317-2 87.21 0.5185 115mg/L 2050.00131

Molybdenum, dissolved     M200.8 ICP-MS

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG362442

WG362442ICV 04/17/14 4:19 93ICV MS140331-9 .01858 90 110mg/L.01998

WG362442ICB 04/17/14 4:22ICB U -0.0015 0.0015mg/L

WG362442LFB 04/17/14 4:25 90.5LFB MS140331-2 .04523 85 115mg/L.05

L17651-01AS 04/17/14 5:24 .0077 91.1AS MS140331-2 .05326 70 130mg/L.05

L17651-01ASD 04/17/14 5:27 .0077 92.1ASD MS140331-2 .05376 0.9370 130mg/L 20.05

pH (lab)     SM4500H+ B

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG361957

WG361957LCSW1 04/08/14 16:36 100.2LCSW PCN45265 6 5.89 6.09units5.99

WG361957LCSW4 04/08/14 19:28 100.5LCSW PCN45265 6.02 5.89 6.09units5.99

WG361957LCSW7 04/08/14 22:45 100.5LCSW PCN45265 6.02 5.89 6.09units5.99

WG361957LCSW10 04/09/14 2:03 100.7LCSW PCN45265 6.03 5.89 6.09units5.99

L17652-05DUP 04/09/14 4:01 7.5DUP 7.55 0.7units 20

WG361957LCSW13 04/09/14 5:31 100.7LCSW PCN45265 6.03 5.89 6.09units5.99
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic QC 

Summary

ACZ Project ID: L17651Montgomery and Associates

Potassium, dissolved     M200.7 ICP

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG362083

WG362083ICV 04/10/14 18:33 98.6ICV II140220-1 19.72 95 105mg/L20

WG362083ICB 04/10/14 18:39ICB U -0.6 0.6mg/L

WG362083LFB 04/10/14 18:51 102.4LFB II140317-2 102.4 85 115mg/L99.99364

L17651-01AS 04/10/14 19:13 3.3 104.3AS II140317-2 107.6 85 115mg/L99.99364

L17651-01ASD 04/10/14 19:16 3.3 104.7ASD II140317-2 108 0.3785 115mg/L 2099.99364

Residue, Filterable (TDS) @180C     SM2540C

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG362018

WG362018PBW 04/09/14 13:16PBW 16 -20 20mg/L

WG362018LCSW 04/09/14 13:17 106.2LCSW PCN45552 276 80 120mg/L260

L17651-01DUP 04/09/14 14:00 780DUP 740 5.3mg/L 10

WG362177

WG362177PBW 04/11/14 15:45PBW 16 -20 20mg/L

WG362177LCSW 04/11/14 15:47 93.8LCSW PCN45554 244 80 120mg/L260

L17652-01DUP 04/11/14 16:45 1680DUP 1690 0.6mg/L 10

Selenium, dissolved     M200.8 ICP-MS

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG362442

WG362442ICV 04/17/14 4:19 101.3ICV MS140331-9 .05064 90 110mg/L.05

WG362442ICB 04/17/14 4:22ICB U -0.0003 0.0003mg/L

WG362442LFB 04/17/14 4:25 93.8LFB MS140331-2 .04694 85 115mg/L.05005

L17651-01AS 04/17/14 5:24 .0063 103.1AS MS140331-2 .05792 70 130mg/L.05005

L17651-01ASD 04/17/14 5:27 .0063 104.1ASD MS140331-2 .05839 0.8170 130mg/L 20.05005

Sodium, dissolved     M200.7 ICP

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG362083

WG362083ICV 04/10/14 18:33 98.8ICV II140220-1 98.79 95 105mg/L100

WG362083ICB 04/10/14 18:39ICB U -0.6 0.6mg/L

WG362083LFB 04/10/14 18:51 102.1LFB II140317-2 102.1 85 115mg/L100.0393

L17651-01AS 04/10/14 19:13 59.3 102AS II140317-2 161.3 85 115mg/L100.0393

L17651-01ASD 04/10/14 19:16 59.3 102.1ASD II140317-2 161.4 0.0685 115mg/L 20100.0393

Sulfate     D516-02 - Turbidimetric

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG362329

WG362329ICB 04/15/14 11:32ICB U -3 3mg/L

WG362329ICV 04/15/14 11:32 98.5ICV WI140402-2 19.7 90 110mg/L20

WG362329LFB 04/15/14 11:48 89.9LFB WI140327-1 9 90 110mg/L10.01

L17651-02DUP 04/15/14 11:59 192DUP 191 0.5mg/L 20

L17524-01DUP  RA04/15/14 12:03 197DUP 198 0.5mg/L 20

L17524-02AS  M304/15/14 12:03 297 70AS SO4TURB20 304 90 110mg/L10

L17651-03AS  M304/15/14 12:13 348 40AS SO4TURB20 352 90 110mg/L10
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic QC 

Summary

ACZ Project ID: L17651Montgomery and Associates

Uranium, dissolved     M200.8 ICP-MS

ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC

WG362442

WG362442ICV 04/17/14 4:19 103.5ICV MS140331-9 .05173 90 110mg/L.05

WG362442ICB 04/17/14 4:22ICB U -0.0003 0.0003mg/L

WG362442LFB 04/17/14 4:25 101.4LFB MS140331-2 .05068 85 115mg/L.05

L17651-01AS 04/17/14 5:24 .0125 108.6AS MS140331-2 .06678 70 130mg/L.05

L17651-01ASD 04/17/14 5:27 .0125 110.4ASD MS140331-2 .06768 1.3470 130mg/L 20.05

WG362504

WG362504ICV 04/18/14 11:12 105.8ICV MS140331-9 .05292 90 110mg/L.05

WG362504ICB 04/18/14 11:16ICB U -0.0003 0.0003mg/L

WG362504LFB 04/18/14 11:19 110.8LFB MS140331-2 .0554 85 115mg/L.05

L17667-08AS 04/18/14 12:28 U 115.2AS MS140331-2 .05762 70 130mg/L.05

L17667-08ASD 04/18/14 12:38 U 117.9ASD MS140331-2 .05895 2.2870 130mg/L 20.05
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Inorganic Extended 

Qualifier Report

ACZ Project ID: L17651Montgomery and Associates

ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

SM4500Cl-EChlorideL17651-01 WG362352

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

D516-02 - TurbidimetricSulfateWG362329

RA Relative Percent Difference (RPD) was not used for data 
validation because the sample concentration is too low for 
accurate evaluation (< 10x MDL).

D516-02 - Turbidimetric

RA Relative Percent Difference (RPD) was not used for data 
validation because the sample concentration is too low for 
accurate evaluation (< 10x MDL).

SM2320B - TitrationTotal AlkalinityWG361957

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

SM4500Cl-EChlorideL17651-02 WG362352

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

D516-02 - TurbidimetricSulfateWG362329

RA Relative Percent Difference (RPD) was not used for data 
validation because the sample concentration is too low for 
accurate evaluation (< 10x MDL).

SM2320B - TitrationTotal AlkalinityWG361957

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

SM4500Cl-EChlorideL17651-03 WG362352

M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.

D516-02 - TurbidimetricSulfateWG362329

RA Relative Percent Difference (RPD) was not used for data 
validation because the sample concentration is too low for 
accurate evaluation (< 10x MDL).

SM2320B - TitrationTotal AlkalinityWG361957

REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493

Certification 

Qualifiers

ACZ Project ID: L17651Montgomery and Associates

No certification qualifiers associated with this analysis

REPAD.05.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Sample

Receipt

Montgomery and Associates
*** PO REQUIRED ***

ACZ Project ID:

Date Received:

Received By: mtb

04/08/2014 09:38

L17651

Date Printed: 4/8/2014

 Chain of Custody Related Remarks

 Client Contact Remarks

NANOYES

X

X

X

X

X

X

1) Is a foreign soil permit included for applicable samples? 

2) Is the Chain of Custody or other directive shipping papers present?

3) Does this project require special handling procedures such as CLP protocol?

4) Are any samples NRC licensable material?

5) If samples are received past hold time, proceed with requested short hold time analyses?

6) Is the Chain of Custody complete and accurate?

7) Were any changes made to the Chain of Custody prior to ACZ receiving the samples?

 Receipt Verification

NANOYES

X

X

X

X

X

X

X

X9) Are all containers intact and with no leaks?

10) Are all labels on containers and are they intact and legible?

11) Do the sample labels and Chain of Custody match for Sample ID, Date, and Time?

12) For preserved bottle types, was the pH checked and within limits?

13) Is there sufficient sample volume to perform all requested work?

14) Is the custody seal intact on all containers?

15) Are samples that require zero headspace acceptable?

16) Are all sample containers appropriate for analytical requirements?

17) Is there an Hg-1631 trip blank present?

18) Is there a VOA trip blank present?

19) Were all samples received within hold time?

Samples/Containers

X

X

X

 Shipping Containers

Cooler Id     Temp (°C)     Rad (µR/Hr)     Custody  Seal Intact?
---------     ---------     -----------     ------- -------------
3928          4.5           13              Yes

X

Was ice present in the shipment container(s)?

Yes - Wet ice was present in the shipment container (s).

X8) Is the sampler attestation statement signed? 

The sample authenticity statement on ACZ's COC was not signed by the sampler.  The State of Nevada requires this 
statement to be signed  for any samples used to determine compliance with regulations.  If this presents a problem for the 
intended data use, please contact your project  manager immediately.  ACZ will continue with scheduled analyses unless 
directed otherwise.

REPAD LPII 2012-03
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Sample

Receipt

Montgomery and Associates
*** PO REQUIRED ***

ACZ Project ID:

Date Received:

Received By: mtb

04/08/2014 09:38

L17651

Date Printed: 4/8/2014

Client must contact an ACZ Project Manager if analysis should not proceed for samples received 
outside of their thermal preservation acceptance criteria.

REPAD LPII 2012-03

Page 13 of 14L17651-1404221515



Page 14 of 14L17651-1404221515



Pu

l  Voiume= X = (Totat PJroer

Confluence Environmental. Inc
$04 E Cdino A@, Suite 300 #144, sacamento, cA s5a21. s16-760-7641

80%=

And Sam Data Sheet
Job#: 1350.'15 sampler J Kerns,6fiGD Client l\,,lontqomery & Associates

wel[/: E/:- 6 Dateooo"rzo,a: OGIAltLz{t9 Site: Rio Alqom Minina. Lisbon. UT

Weather Conditions: a-/. / s. pt*siffiJZ---=---
well diam: va' r' z' s(;]' o' 1 , lorwt ?. 73:! 1 Total Depth:
Purge equip: es-oiam: C6iiF) ce,i
qllpbailer ieJlon bailer olher:

Watera oosrveAn D.splacemenr Ln. Systpr

Tubins: oD: r'r"* z6lllif,F\ r'rn
Purge method: 3-5 case VoJume 6-ffi;;idi\ Extracuon orher:
Pump deptV intake: - luun-ip'iiE?f , =0.0.

(TD - DTWX [4ultiplief = 1 Volume laOZ necovery 1rO - OrW X O:O + rtrVg

Tlme ,Eqp SP Cond
(.s /isi)

Turbidiiy
Purge

DO (mq/D
ORP DTW Notes

/nzL ?. t' tl 2!/by' 7 /a( /t1t5 73.1.2

to2S-' /().9 '7.t 227 tt f /,7 /3. 3 /gy' 7J.(,7

1DL6 /o.g 22-/ 2- 2. ?' t2.) '20 
/ 73 7L\

/.81 /a. t, '2279 3-7 ?.,/ 2t:7 75 70

,c3q lo ,, -7.It '22^1t ?.ll 7 t o 73 ,-7 o

/.37 to.1 7 . G 22-7"1 3 9,f 2. tZ 7J.7o

Did welldewater? YES afr6) TotalvolLme removed: f s- (oal/ Ll

Sample mehod: Dlsp Earler Hvdrasleeve New Tubinq Ext Pon Other C7",rt >',.--l)
eb l+Ptt 2i:7 ,I

SamDle date: Samole t ime: /O'{O DTW at samole: 73.^f a
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Job#: 1350.15 qlient l\4ontgomery & Associates

Site: Rio Aloom l\rinino. Lisbon. UT

Weather Conditions:

Wef f diam: j/4" 1' 2, 3,14',/ 6 othet: DIWI //5-qJ
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- DTW X 0.20 +

Did welldewater? YES Totai volume removed:

Sample method: Disp Bailer Hydrasleeve New Tubino Ext. pori Other:

le lD: 7/qL Labr Enerqv Labs Number of bottles: 2
Analysis: 500 mrNP poty -Ahatiniry, Ct, SO4, TDS, EC, pH 250 mtHNO3 poty'field Jillered - Dissorved Metats

uipment blank ID Field blank lD

Post Duroe ORP:

NAPL depth: Volume of NAPLi Volume removed: rnl

Total

Conlluence Environmental, Inc.
3308 ElCaminoAve., Suite 300 #148, Sacramenio, CA 95821



ANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORT

The results as reported relate only to the item(s) submitted for testing. The analyses presented in this report were 
performed at Energy Laboratories, Inc., 2393 Salt Creek Hwy., Casper, WY 82601, unless otherwise noted.  
Radiochemistry analyses were performed at Energy Laboratories, Inc., 2325 Kerzell Lane, Casper, WY 82601, 
unless otherwise noted.  Any exceptions or problems with the analyses are noted in the Laboratory Analytical 
Report, the QA/QC Summary Report, or the Case Narrative. 

If you have any questions regarding these test results, please call.

Lab ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

C14040265-001 7192 04/06/14 10:05 04/08/14 Aqueous Metals by ICP/ICPMS, Dissolved
Alkalinity
Anion - Cation Balance
Conductivity
E300.0 Anions
pH
Solids, Total Dissolved
Solids, Total Dissolved - Calculated

C14040265-002 7193 04/06/14 10:40 04/08/14 Aqueous Same As Above

C14040265-003 7194 04/06/14 10:45 04/08/14 Aqueous Same As Above

Rio Algom Mining Corporation LLC

Project Name: Lisbon, UT Facility

Work Order: C14040265

Hwy 605 and 509

Grants, NM  87020

April 15, 2014

C3636 - GroundwaterQuote ID:

Energy Laboratories, Inc. Casper WY received the following 3 samples for Rio Algom Mining Corporation LLC on 4/8/2014 for 
analysis.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040265-001

Client Sample ID: 7192

Collection Date: 04/06/14 10:05

Matrix: Aqueous

Report Date: 04/15/14

DateReceived: 04/08/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/09/14 16:49 / jba5mg/LNDCarbonate as CO3 A2320 B

04/09/14 16:49 / jba5mg/L1290Bicarbonate as HCO3 A2320 B

04/11/14 16:19 / sf1mg/L542Calcium E200.7

D 04/09/14 21:09 / wc10mg/L708Chloride E300.0

04/11/14 16:19 / sf1mg/L191Magnesium E200.7

04/11/14 16:19 / sf1mg/L19Potassium E200.7

D 04/11/14 16:19 / sf2mg/L2060Sodium E200.7

D 04/09/14 21:09 / wc40mg/L4890Sulfate E300.0

PHYSICAL PROPERTIES

04/09/14 10:38 / alp1umhos/cm10600Conductivity @ 25 C A2510 B

H 04/09/14 10:38 / alp0.01s.u.7.17pH A4500-H B

04/09/14 15:40 / alp100mg/L9460Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 20:35 / clm0.001mg/L0.006Arsenic E200.8

04/11/14 16:19 / sf0.03mg/LNDIron E200.7

04/10/14 20:35 / clm0.01mg/L11.7Molybdenum E200.8

D 04/10/14 20:35 / clm0.003mg/L0.078Selenium E200.8

D 04/10/14 20:35 / clm0.001mg/L50.6Uranium E200.8

DATA QUALITY

04/15/14 09:51 / kbh%-4.22A/C Balance (± 5) A1030 E

04/15/14 09:51 / kbhmeq/L145Anions A1030 E

04/15/14 09:51 / kbhmeq/L133Cations A1030 E

04/15/14 09:51 / kbhmg/L9100Solids, Total Dissolved Calculated A1030 E

04/15/14 09:51 / kbh1.04TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040265-002

Client Sample ID: 7193

Collection Date: 04/06/14 10:40

Matrix: Aqueous

Report Date: 04/15/14

DateReceived: 04/08/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/09/14 16:57 / jba5mg/LNDCarbonate as CO3 A2320 B

04/09/14 16:57 / jba5mg/L426Bicarbonate as HCO3 A2320 B

04/11/14 16:37 / sf1mg/L220Calcium E200.7

04/09/14 21:26 / wc1mg/L230Chloride E300.0

04/11/14 16:37 / sf1mg/L57Magnesium E200.7

04/11/14 16:37 / sf1mg/L5Potassium E200.7

04/11/14 16:37 / sf1mg/L176Sodium E200.7

D 04/09/14 21:26 / wc2mg/L525Sulfate E300.0

PHYSICAL PROPERTIES

04/09/14 10:41 / alp1umhos/cm2180Conductivity @ 25 C A2510 B

H 04/09/14 10:41 / alp0.01s.u.7.64pH A4500-H B

04/09/14 15:40 / alp23mg/L1570Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 20:48 / clm0.001mg/L0.035Arsenic E200.8

04/11/14 16:37 / sf0.03mg/L0.06Iron E200.7

04/10/14 20:48 / clm0.01mg/LNDMolybdenum E200.8

04/10/14 20:48 / clm0.001mg/L0.013Selenium E200.8

04/10/14 20:48 / clm0.0003mg/L0.849Uranium E200.8

DATA QUALITY

04/15/14 09:51 / kbh%-2.91A/C Balance (± 5) A1030 E

04/15/14 09:51 / kbhmeq/L24.9Anions A1030 E

04/15/14 09:51 / kbhmeq/L23.5Cations A1030 E

04/15/14 09:51 / kbhmg/L1500Solids, Total Dissolved Calculated A1030 E

04/15/14 09:51 / kbh1.07TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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LABORATORY ANALYTICAL REPORT

Client: Rio Algom Mining Corporation LLC

Project: Lisbon, UT Facility

Lab ID: C14040265-003

Client Sample ID: 7194

Collection Date: 04/06/14 10:45

Matrix: Aqueous

Report Date: 04/15/14

DateReceived: 04/08/14

Prepared by Casper, WY Branch

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

MAJOR IONS

04/09/14 17:06 / jba5mg/LNDCarbonate as CO3 A2320 B

04/09/14 17:06 / jba5mg/L427Bicarbonate as HCO3 A2320 B

04/11/14 16:48 / sf1mg/L216Calcium E200.7

04/09/14 21:43 / wc1mg/L222Chloride E300.0

04/11/14 16:48 / sf1mg/L56Magnesium E200.7

04/11/14 16:48 / sf1mg/L5Potassium E200.7

04/11/14 16:48 / sf1mg/L172Sodium E200.7

D 04/09/14 21:43 / wc2mg/L505Sulfate E300.0

PHYSICAL PROPERTIES

04/09/14 10:44 / alp1umhos/cm2190Conductivity @ 25 C A2510 B

H 04/09/14 10:44 / alp0.01s.u.7.65pH A4500-H B

04/09/14 15:40 / alp20mg/L1550Solids, Total Dissolved TDS @ 180 C A2540 C

METALS - DISSOLVED

04/10/14 20:51 / clm0.001mg/L0.037Arsenic E200.8

04/11/14 16:48 / sf0.03mg/L0.11Iron E200.7

04/10/14 20:51 / clm0.01mg/LNDMolybdenum E200.8

04/10/14 20:51 / clm0.001mg/L0.013Selenium E200.8

04/10/14 20:51 / clm0.0003mg/L0.859Uranium E200.8

DATA QUALITY

04/15/14 09:51 / kbh%-2.60A/C Balance (± 5) A1030 E

04/15/14 09:51 / kbhmeq/L24.2Anions A1030 E

04/15/14 09:51 / kbhmeq/L23.0Cations A1030 E

04/15/14 09:51 / kbhmg/L1400Solids, Total Dissolved Calculated A1030 E

04/15/14 09:51 / kbh1.08TDS Balance (0.80 - 1.20) A1030 E

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix. H - Analysis performed past recommended holding time.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040265

QA/QC Summary Report

04/15/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2320 B Batch: R185301

Lab ID: MBLK 04/09/14 15:23Method Blank Run: MANTECH_140409A3

Alkalinity, Total as CaCO3 0.60.7 mg/L

Carbonate as CO3 1ND mg/L

Bicarbonate as HCO3 1ND mg/L

Lab ID: LCS_131219 04/09/14 15:37Laboratory Control Sample Run: MANTECH_140409A

Alkalinity, Total as CaCO3 103 90 1105.0259 mg/L

Lab ID: C14040219-001ADUP 04/09/14 15:58Sample Duplicate Run: MANTECH_140409A3

Alkalinity, Total as CaCO3 105.0 0.3180 mg/L

Carbonate as CO3 105.01.34 mg/L

Bicarbonate as HCO3 105.0 1.3216 mg/L

Lab ID: C14040243-001BMS 04/09/14 16:23Sample Matrix Spike Run: MANTECH_140409A

Alkalinity, Total as CaCO3 103 80 1205.0509 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040265

QA/QC Summary Report

04/15/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2510 B Batch: R185257

Lab ID: SC 100 04/09/14 08:38Initial Calibration Verification Standard Run: PHSC_101-C_140409A

Conductivity @ 25 C 103 90 1105.0103 umhos/cm

Lab ID: SC 2ND 1413 04/09/14 08:50Laboratory Control Sample Run: PHSC_101-C_140409A

Conductivity @ 25 C 96 90 1105.01360 umhos/cm

Lab ID: MBLK 04/09/14 10:17Method Blank Run: PHSC_101-C_140409A

Conductivity @ 25 C 0.82 umhos/cm

Lab ID: C14040278-001ADUP 04/09/14 10:53Sample Duplicate Run: PHSC_101-C_140409A

Conductivity @ 25 C 105.0 0.2639 umhos/cm

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040265

QA/QC Summary Report

04/15/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A2540 C Batch: TDS140409A

Lab ID: MB-1_140409A 04/09/14 15:32Method Blank Run: BAL-19_140409C

Solids, Total Dissolved TDS @ 180 C 7ND mg/L

Lab ID: LCS-2_140409A 04/09/14 15:32Laboratory Control Sample Run: BAL-19_140409C

Solids, Total Dissolved TDS @ 180 C 98 90 110201970 mg/L

Lab ID: C14040278-002A DUP 04/09/14 15:47Sample Duplicate Run: BAL-19_140409C

Solids, Total Dissolved TDS @ 180 C 510 0.5281 mg/L

Lab ID: C14040278-003A MS 04/09/14 15:48Sample Matrix Spike Run: BAL-19_140409C

Solids, Total Dissolved TDS @ 180 C 97 90 110111580 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040265

QA/QC Summary Report

04/15/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: A4500-H B Analytical Run: PHSC_101-C_140409A

Lab ID: pH 6.86 04/09/14 08:35Initial Calibration Verification Standard

pH 100 98 1020.0106.88 s.u.

Method: A4500-H B Batch: R185257

Lab ID: C14040278-001ADUP 04/09/14 10:53Sample Duplicate Run: PHSC_101-C_140409A

pH 30.010 0.07.79 s.u.

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040265

QA/QC Summary Report

04/15/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Analytical Run: ICP4-C_140411A

Lab ID: ICV 04/11/14 12:29Initial Calibration Verification Standard5

Calcium 99 95 1050.5049.5 mg/L

Iron 99 95 1050.0304.93 mg/L

Magnesium 100 95 1050.5049.9 mg/L

Potassium 99 95 1050.5049.3 mg/L

Sodium 100 95 1050.5049.9 mg/L

Lab ID: ICSA 04/11/14 12:43Interference Check Sample A5

Calcium 95 80 1200.50475 mg/L

Iron 90 80 1200.030180 mg/L

Magnesium 102 80 1200.50510 mg/L

Potassium 0.500.0229 mg/L

Sodium 0.50-0.233 mg/L

Lab ID: ICSAB 04/11/14 12:47Interference Check Sample AB5

Calcium 94 80 1200.50472 mg/L

Iron 90 80 1200.030179 mg/L

Magnesium 101 80 1200.50505 mg/L

Potassium 0.50-0.0240 mg/L

Sodium 0.50-0.289 mg/L

Method: E200.7 Batch: R185404

Lab ID: MB-140411A 04/11/14 13:05Method Blank Run: ICP4-C_140411A5

Calcium 0.02ND mg/L

Iron 0.002ND mg/L

Magnesium 0.02ND mg/L

Potassium 0.04ND mg/L

Sodium 0.2ND mg/L

Lab ID: LFB-140411A 04/11/14 13:08Laboratory Fortified Blank Run: ICP4-C_140411A5

Calcium 94 85 1150.5047.1 mg/L

Iron 95 85 1150.0300.948 mg/L

Magnesium 96 85 1150.5047.8 mg/L

Potassium 98 85 1150.5049.1 mg/L

Sodium 97 85 1150.5048.6 mg/L

Lab ID: C14040265-002BMS2 04/11/14 16:41Sample Matrix Spike Run: ICP4-C_140411A5

Calcium 81 70 1301.0303 mg/L

Iron 90 70 1300.0301.90 mg/L

Magnesium 88 70 1301.0147 mg/L

Potassium 90 70 1301.096.8 mg/L

Sodium 82 70 1301.0260 mg/L

Lab ID: C14040265-002BMSD 04/11/14 16:44Sample Matrix Spike Duplicate Run: ICP4-C_140411A5

Calcium 81 70 130 201.0 0.1303 mg/L

Iron 90 70 130 200.030 0.11.91 mg/L

Magnesium 88 70 130 201.0 0.1147 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040265

QA/QC Summary Report

04/15/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.7 Batch: R185404

Lab ID: C14040265-002BMSD 04/11/14 16:44Sample Matrix Spike Duplicate Run: ICP4-C_140411A5

Potassium 90 70 130 201.0 0.196.7 mg/L

Sodium 82 70 130 201.0 0.0260 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040265

QA/QC Summary Report

04/15/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E200.8 Analytical Run: ICPMS2-C_140410B

Lab ID: ICV 04/10/14 13:37Initial Calibration Verification Standard4

Arsenic 100 90 1100.00100.0498 mg/L

Molybdenum 96 90 1100.00100.0478 mg/L

Selenium 101 90 1100.00100.0506 mg/L

Uranium 100 90 1100.000300.0501 mg/L

Method: E200.8 Batch: R185357

Lab ID: LRB 04/10/14 14:13Method Blank Run: ICPMS2-C_140410B4

Arsenic 0.00010ND mg/L

Molybdenum 4E-05ND mg/L

Selenium 0.0002ND mg/L

Uranium 1E-05ND mg/L

Lab ID: LFB 04/10/14 14:16Laboratory Fortified Blank Run: ICPMS2-C_140410B4

Arsenic 101 85 1150.00100.0504 mg/L

Molybdenum 102 85 1150.00100.0510 mg/L

Selenium 99 85 1150.00100.0493 mg/L

Uranium 101 85 1150.000300.0507 mg/L

Lab ID: C14040030-006BMS4 04/10/14 18:52Sample Matrix Spike Run: ICPMS2-C_140410B4

Arsenic 106 70 1300.00100.0535 mg/L

Molybdenum 104 70 1300.00100.0535 mg/L

Selenium 103 70 1300.00100.0725 mg/L

Uranium 113 70 1300.000300.0644 mg/L

Lab ID: C14040030-006BMSD 04/10/14 18:55Sample Matrix Spike Duplicate Run: ICPMS2-C_140410B4

Arsenic 103 70 130 200.0010 2.60.0521 mg/L

Molybdenum 104 70 130 200.0010 0.30.0533 mg/L

Selenium 99 70 130 200.0010 2.80.0705 mg/L

Uranium 111 70 130 200.00030 1.10.0637 mg/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.
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Project: Lisbon, UT Facility

Client: Rio Algom Mining Corporation LLC

Work Order: C14040265

QA/QC Summary Report

04/15/14Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Prepared by Casper, WY Branch

Method: E300.0 Analytical Run: IC2-C_140409A

Lab ID: CCV-040914-02 04/09/14 17:57Continuing Calibration Verification Standard2

Chloride 99 90 1101.09.87 mg/L

Sulfate 99 90 1101.039.6 mg/L

Method: E300.0 Batch: R185343

Lab ID: ICB 04/09/14 13:36Method Blank Run: IC2-C_140409A2

Chloride 0.040.07 mg/L

Sulfate 0.040.08 mg/L

Lab ID: LFB-040914-01 04/09/14 13:53Laboratory Fortified Blank Run: IC2-C_140409A2

Chloride 102 90 1101.010.3 mg/L

Sulfate 103 90 1101.041.3 mg/L

Lab ID: C14040277-001AMS 04/09/14 22:53Sample Matrix Spike Run: IC2-C_140409A2

Chloride 98 90 1101.033.8 mg/L

Sulfate 90 1101.0330 mg/L A

Lab ID: C14040277-001AMSD 04/09/14 23:11Sample Matrix Spike Duplicate Run: IC2-C_140409A2

Chloride 100 90 110 201.0 0.834.0 mg/L

Sulfate 90 110 201.0 0.3331 mg/L A

Qualifiers: 

RL - Analyte reporting limit. A - The analyte level was greater than four times the spike level.  In 
accordance with the method % recovery is not calculated.

ND - Not detected at the reporting limit.

Page 12 of 14



Shipping container/cooler in good condition?

Custody seals intact on all shipping container(s)/cooler(s)?

Custody seals intact on all sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?

Chain of custody agrees with sample labels?

Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
(Exclude analyses that are considered field parameters
such as pH, DO, Res Cl, Sulfite, Ferrous Iron, etc.)

Container/Temp Blank temperature:

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

� �

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Not Present

Not Present

Not Present

�

�

�

No VOA vials submitted

Not Applicable �

�

1.6°C  On Ice

4/8/2014Debra Williams

FedEx

dw

Date Received:

Received by:

Login completed by:

Carrier 
name:

BL2000\khelm

4/9/2014

Reviewed by:

Reviewed Date:

Contact and Corrective Action Comments:

None

Temp Blank received in all shipping container(s)/cooler(s)? Yes No� � Not Applicable �

Lab measurement of analytes considered field parameters that require analysis within 15 minutes of sampling such as 
pH, Dissolved Oxygen and Residual Chlorine, are qualified as being analyzed outside of recommended holding time. 

Solid/soil samples are reported on a wet weight basis (as received) unless specifically indicated. If moisture corrected, 
data units are typically noted as –dry. For agricultural and mining soil parameters/characteristics, all samples are dried 
and ground prior to sample analysis.

Standard Reporting Procedures:

Workorder Receipt Checklist

Rio Algom Mining Corporation LLC C14040265
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APPENDIX F 
 
 
 

SLUG TEST GRAPHS AND FIELD DATA 
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WELL TEST ANALYSIS

Data Set:  S:\...\EF-3A_SlugBFallingHead.aqt
Date:  02/19/13 Time:  12:58:36

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  EF-3A
Test Date:  28 Aug 2012

AQUIFER DATA

Saturated Thickness:  121.9 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (EF-3A Slug B Falling Head)

Initial Displacement:  0.378 ft Static Water Column Height:  121.8 ft
Total Well Penetration Depth:  121.8 ft Screen Length:  30. ft
Casing Radius:  0.25 ft Well Radius:  0.458 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 47.37 ft/day y0 = 0.3211 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\EF-3A_SlugBRisingHead.aqt
Date:  02/19/13 Time:  12:58:24

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  EF-3A
Test Date:  28 Aug 2012

AQUIFER DATA

Saturated Thickness:  121.9 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (EF-3A Slug B Rising Head)

Initial Displacement:  0.358 ft Static Water Column Height:  121.8 ft
Total Well Penetration Depth:  121.8 ft Screen Length:  30. ft
Casing Radius:  0.25 ft Well Radius:  0.458 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 41.64 ft/day y0 = 0.2892 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\EF-3A_SlugCFallingHead.aqt
Date:  02/19/13 Time:  12:58:14

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  EF-3A
Test Date:  28 Aug 2012

AQUIFER DATA

Saturated Thickness:  121.9 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (EF-3A Slug C Falling Head)

Initial Displacement:  0.394 ft Static Water Column Height:  121.8 ft
Total Well Penetration Depth:  121.8 ft Screen Length:  30. ft
Casing Radius:  0.25 ft Well Radius:  0.458 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 38.19 ft/day y0 = 0.3938 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\EF-3A_SlugCRisingHead.aqt
Date:  02/19/13 Time:  12:58:00

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  EF-3A
Test Date:  28 Aug 2012

AQUIFER DATA

Saturated Thickness:  121.9 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (EF-3A Slug C Rising Head)

Initial Displacement:  0.482 ft Static Water Column Height:  121.8 ft
Total Well Penetration Depth:  121.8 ft Screen Length:  30. ft
Casing Radius:  0.25 ft Well Radius:  0.458 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 28.97 ft/day y0 = 0.3275 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\EF-3A_SlugEFallingHead.aqt
Date:  02/19/13 Time:  12:57:51

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  EF-3A
Test Date:  28 Aug 2012

AQUIFER DATA

Saturated Thickness:  121.9 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (EF-3A Slug E Falling Head)

Initial Displacement:  1.478 ft Static Water Column Height:  121.8 ft
Total Well Penetration Depth:  121.8 ft Screen Length:  30. ft
Casing Radius:  0.25 ft Well Radius:  0.458 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 41.69 ft/day y0 = 1.583 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\EF-3A_SlugERisingHead.aqt
Date:  02/19/13 Time:  12:57:36

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  EF-3A
Test Date:  28 Aug 2012

AQUIFER DATA

Saturated Thickness:  121.9 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (EF-3A Slug E Rising Head)

Initial Displacement:  1.378 ft Static Water Column Height:  121.8 ft
Total Well Penetration Depth:  121.8 ft Screen Length:  30. ft
Casing Radius:  0.25 ft Well Radius:  0.458 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 24.25 ft/day y0 = 1.039 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\EF-6_SlugAFallingHead.aqt
Date:  02/19/13 Time:  12:59:58

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  EF-6
Test Date:  27 Aug 2012

AQUIFER DATA

Saturated Thickness:  65.36 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (EF-6 Slug A Falling Head)

Initial Displacement:  0.568 ft Static Water Column Height:  65.36 ft
Total Well Penetration Depth:  65.36 ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.3281 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.4786 ft/day y0 = 0.4602 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\EF-6_SlugARisingHead.aqt
Date:  02/19/13 Time:  12:59:52

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  EF-6
Test Date:  27 Aug 2012

AQUIFER DATA

Saturated Thickness:  65.36 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (EF-6 Slug A Rising Head)

Initial Displacement:  0.608 ft Static Water Column Height:  65.36 ft
Total Well Penetration Depth:  65.36 ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.3281 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.494 ft/day y0 = 0.5311 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\EF-6_SlugBFallingHead.aqt
Date:  02/19/13 Time:  12:59:45

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  EF-6
Test Date:  27 Aug 2012

AQUIFER DATA

Saturated Thickness:  65.36 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (EF-6 Slug B Falling Head)

Initial Displacement:  0.983 ft Static Water Column Height:  65.36 ft
Total Well Penetration Depth:  65.36 ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.3281 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.5403 ft/day y0 = 0.8459 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\EF-6_SlugBRisingHead.aqt
Date:  02/19/13 Time:  12:59:39

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  EF-6
Test Date:  27 Aug 2012

AQUIFER DATA

Saturated Thickness:  65.36 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (EF-6 Slug B Rising Head)

Initial Displacement:  0.961 ft Static Water Column Height:  65.36 ft
Total Well Penetration Depth:  65.36 ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.3281 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.5533 ft/day y0 = 0.801 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\EF-6_SlugCFallingHead.aqt
Date:  02/19/13 Time:  12:59:34

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  EF-6
Test Date:  27 Aug 2012

AQUIFER DATA

Saturated Thickness:  65.36 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (EF-6 Slug C Falling Head)

Initial Displacement:  1.322 ft Static Water Column Height:  65.36 ft
Total Well Penetration Depth:  65.36 ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.3281 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.5305 ft/day y0 = 1.05 ft
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EF-6 SLUG C RISING HEAD

Data Set:  S:\...\EF-6_SlugCRisingHead.aqt
Date:  02/19/13 Time:  12:59:30

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  EF-6
Test Date:  27 Aug 2012

AQUIFER DATA

Saturated Thickness:  65.36 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (EF-6 Slug C Rising Head)

Initial Displacement:  1.15 ft Static Water Column Height:  65.36 ft
Total Well Penetration Depth:  65.36 ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.3281 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.4604 ft/day y0 = 0.8781 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\EF-8_SlugAFallingHead.aqt
Date:  02/19/13 Time:  13:03:36

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  EF-8
Test Date:  27 Aug 2012

AQUIFER DATA

Saturated Thickness:  121. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (EF-8 Slug A Falling Head)

Initial Displacement:  0.855 ft Static Water Column Height:  169. ft
Total Well Penetration Depth:  121. ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.3281 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 1.503 ft/day y0 = 0.5219 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\EF-8_SlugARisingHead.aqt
Date:  02/19/13 Time:  13:03:31

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  EF-8
Test Date:  27 Aug 2012

AQUIFER DATA

Saturated Thickness:  121. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (EF-8 Slug A Rising Head)

Initial Displacement:  0.609 ft Static Water Column Height:  169. ft
Total Well Penetration Depth:  121. ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.3281 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 1.551 ft/day y0 = 0.6025 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\EF-8_SlugBFallingHead.aqt
Date:  02/19/13 Time:  13:03:14

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  EF-8
Test Date:  27 Aug 2012

AQUIFER DATA

Saturated Thickness:  121. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (EF-8 Slug B Falling Head)

Initial Displacement:  1.024 ft Static Water Column Height:  169. ft
Total Well Penetration Depth:  121. ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.3281 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 1.414 ft/day y0 = 0.7817 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\EF-8_SlugBRisingHead.aqt
Date:  02/19/13 Time:  13:03:11

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  EF-8
Test Date:  27 Aug 2012

AQUIFER DATA

Saturated Thickness:  121. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (EF-8 Slug B Rising Head)

Initial Displacement:  0.976 ft Static Water Column Height:  169. ft
Total Well Penetration Depth:  121. ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.3281 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 1.36 ft/day y0 = 0.8017 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\EF-8_SlugDFallingHead.aqt
Date:  02/19/13 Time:  13:03:08

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  EF-8
Test Date:  27 Aug 2012

AQUIFER DATA

Saturated Thickness:  121. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (EF-8 Slug D Falling Head)

Initial Displacement:  2.204 ft Static Water Column Height:  169. ft
Total Well Penetration Depth:  121. ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.3281 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 1.326 ft/day y0 = 1.331 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\EF-8_SlugDRisingHead.aqt
Date:  02/19/13 Time:  13:03:04

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  EF-8
Test Date:  27 Aug 2012

AQUIFER DATA

Saturated Thickness:  121. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (EF-8 Slug A Falling Head)

Initial Displacement:  0.855 ft Static Water Column Height:  169. ft
Total Well Penetration Depth:  121. ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.3281 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 1.435 ft/day y0 = 0.5017 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\H-63_SlugBFallingHead.aqt
Date:  02/19/13 Time:  13:04:20

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  H-63
Test Date:  26 Aug 2012

AQUIFER DATA

Saturated Thickness:  36.55 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (H-63 Slug B Falling Head)

Initial Displacement:  1.105 ft Static Water Column Height:  36.55 ft
Total Well Penetration Depth:  36.55 ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.3281 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.566 ft/day y0 = 0.5728 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\H-63_SlugBRisingHead.aqt
Date:  02/19/13 Time:  13:04:18

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  H-63
Test Date:  26 Aug 2012

AQUIFER DATA

Saturated Thickness:  36.55 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (H-63 Slug B Rising Headd)

Initial Displacement:  0.631 ft Static Water Column Height:  36.55 ft
Total Well Penetration Depth:  36.55 ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.3281 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.681 ft/day y0 = 0.5841 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\H-63_SlugCFallingHead.aqt
Date:  02/19/13 Time:  13:04:13

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  H-63
Test Date:  26 Aug 2012

AQUIFER DATA

Saturated Thickness:  36.55 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (H-63 Slug C Falling Head)

Initial Displacement:  0.869 ft Static Water Column Height:  36.55 ft
Total Well Penetration Depth:  36.55 ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.3281 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.513 ft/day y0 = 0.7161 ft



0. 3. 6. 9. 12. 15.
0.01

0.1

1.

Time (min)

N
or

m
al

iz
ed

 H
ea

d 
(ft

/ft
)

WELL TEST ANALYSIS

Data Set:  S:\...\H-63_SlugCRisingHead.aqt
Date:  02/19/13 Time:  13:04:09

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  H-63
Test Date:  26 Aug 2012

AQUIFER DATA

Saturated Thickness:  36.55 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (H-63 Slug C Rising Head)

Initial Displacement:  0.788 ft Static Water Column Height:  36.55 ft
Total Well Penetration Depth:  36.55 ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.3281 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.562 ft/day y0 = 0.7324 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\H-63_SlugDFallingHead.aqt
Date:  02/19/13 Time:  13:04:06

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  H-63
Test Date:  26 Aug 2012

AQUIFER DATA

Saturated Thickness:  36.55 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (H-63 Slug D Falling Head)

Initial Displacement:  1.243 ft Static Water Column Height:  36.55 ft
Total Well Penetration Depth:  36.55 ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.3281 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.593 ft/day y0 = 0.973 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\H-63_SlugDRisingHead.aqt
Date:  02/19/13 Time:  13:04:01

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  H-63
Test Date:  26 Aug 2012

AQUIFER DATA

Saturated Thickness:  36.55 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (H-63 Slug D Rising Head)

Initial Displacement:  1.04 ft Static Water Column Height:  36.55 ft
Total Well Penetration Depth:  36.55 ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.3281 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.593 ft/day y0 = 0.973 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\LW-1_SlugBFallingHead.aqt
Date:  02/19/13 Time:  13:05:16

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  LW-1
Test Date:  27 Aug 2012

AQUIFER DATA

Saturated Thickness:  88.02 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (LW-1 Slug B Falling Head)

Initial Displacement:  1.151 ft Static Water Column Height:  88.02 ft
Total Well Penetration Depth:  88.02 ft Screen Length:  30. ft
Casing Radius:  0.159 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 3.095 ft/day y0 = 0.5853 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\LW-1_SlugBRisingHead.aqt
Date:  02/19/13 Time:  13:05:13

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  LW-1
Test Date:  27 Aug 2012

AQUIFER DATA

Saturated Thickness:  88.02 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (LW-1 Slug B Rising Head)

Initial Displacement:  0.768 ft Static Water Column Height:  88.02 ft
Total Well Penetration Depth:  88.02 ft Screen Length:  30. ft
Casing Radius:  0.159 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 2.584 ft/day y0 = 0.4802 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\LW-1_SlugCFallingHead.aqt
Date:  02/19/13 Time:  13:05:09

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  LW-1
Test Date:  27 Aug 2012

AQUIFER DATA

Saturated Thickness:  88.02 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (LW-1 Slug C Rising Head)

Initial Displacement:  1.634 ft Static Water Column Height:  88.02 ft
Total Well Penetration Depth:  88.02 ft Screen Length:  30. ft
Casing Radius:  0.159 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 3.155 ft/day y0 = 0.7409 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\LW-1_SlugCRisingHead.aqt
Date:  02/19/13 Time:  13:05:06

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  LW-1
Test Date:  27 Aug 2012

AQUIFER DATA

Saturated Thickness:  88.02 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (LW-1 Slug C Rising Head)

Initial Displacement:  0.956 ft Static Water Column Height:  88.02 ft
Total Well Penetration Depth:  88.02 ft Screen Length:  30. ft
Casing Radius:  0.159 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 2.648 ft/day y0 = 0.6372 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\LW-1_SlugDFallingHead.aqt
Date:  02/19/13 Time:  13:05:03

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  LW-1
Test Date:  27 Aug 2012

AQUIFER DATA

Saturated Thickness:  88.02 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (LW-1 Slug D Falling Head)

Initial Displacement:  1.143 ft Static Water Column Height:  88.02 ft
Total Well Penetration Depth:  88.02 ft Screen Length:  30. ft
Casing Radius:  0.159 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 2.499 ft/day y0 = 0.8054 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\LW-1_SlugDRisingHead.aqt
Date:  02/19/13 Time:  13:04:39

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  LW-1
Test Date:  27 Aug 2012

AQUIFER DATA

Saturated Thickness:  88.02 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (LW-1 Slug D Rising Head)

Initial Displacement:  1.238 ft Static Water Column Height:  88.02 ft
Total Well Penetration Depth:  88.02 ft Screen Length:  30. ft
Casing Radius:  0.159 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 2.76 ft/day y0 = 0.8664 ft



0. 2. 4. 6. 8. 10.
0.01

0.1

1.

Time (min)

N
or

m
al

iz
ed

 H
ea

d 
(ft

/ft
)

ML-1 SLUG B FALLING HEAD

Data Set:  S:\...\ML-1SlugBFallingHead.aqt
Date:  02/19/13 Time:  13:05:53

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  ML-1
Test Date:  26 Aug 2012

AQUIFER DATA

Saturated Thickness:  115.4 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (ML-1 )

Initial Displacement:  1.286 ft Static Water Column Height:  129.1 ft
Total Well Penetration Depth:  76.05 ft Screen Length:  19. ft
Casing Radius:  0.167 ft Well Radius:  0.328 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.701 ft/day y0 = 0.8229 ft
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ML-1 SLUG B RISING HEAD

Data Set:  S:\...\ML-1SlugBRisingHead.aqt
Date:  02/19/13 Time:  13:05:50

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  ML-1
Test Date:  26 Aug 2012

AQUIFER DATA

Saturated Thickness:  115.4 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (ML-1 )

Initial Displacement:  0.887 ft Static Water Column Height:  129.1 ft
Total Well Penetration Depth:  76.05 ft Screen Length:  19. ft
Casing Radius:  0.167 ft Well Radius:  0.328 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.811 ft/day y0 = 0.8617 ft
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ML-1 SLUG C FALLING HEAD

Data Set:  S:\...\ML-1SlugCFallingHead.aqt
Date:  02/19/13 Time:  13:05:44

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  ML-1
Test Date:  26 Aug 2012

AQUIFER DATA

Saturated Thickness:  115.4 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (ML-1 )

Initial Displacement:  1.311 ft Static Water Column Height:  129.1 ft
Total Well Penetration Depth:  76.05 ft Screen Length:  19. ft
Casing Radius:  0.167 ft Well Radius:  0.328 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.785 ft/day y0 = 1.091 ft
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ML-1 SLUG C RISING HEAD

Data Set:  S:\...\ML-1SlugCRisingHead.aqt
Date:  02/19/13 Time:  13:05:40

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  ML-1
Test Date:  26 Aug 2012

AQUIFER DATA

Saturated Thickness:  115.4 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (ML-1 )

Initial Displacement:  1.18 ft Static Water Column Height:  129.1 ft
Total Well Penetration Depth:  76.05 ft Screen Length:  19. ft
Casing Radius:  0.167 ft Well Radius:  0.328 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.844 ft/day y0 = 1.193 ft
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ML-1 SLUG D FALLING HEAD

Data Set:  S:\...\ML-1SlugDFallingHead.aqt
Date:  02/19/13 Time:  13:05:38

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  ML-1
Test Date:  26 Aug 2012

AQUIFER DATA

Saturated Thickness:  115.4 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (ML-1 )

Initial Displacement:  1.761 ft Static Water Column Height:  129.1 ft
Total Well Penetration Depth:  76.05 ft Screen Length:  19. ft
Casing Radius:  0.167 ft Well Radius:  0.328 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.815 ft/day y0 = 1.624 ft



0. 2. 4. 6. 8. 10.
0.01

0.1

1.

Time (min)

N
or

m
al

iz
ed

 H
ea

d 
(ft

/ft
)

ML-1 SLUG D RISING HEAD

Data Set:  S:\...\ML-1SlugDRisingHead.aqt
Date:  02/19/13 Time:  13:05:35

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  ML-1
Test Date:  26 Aug 2012

AQUIFER DATA

Saturated Thickness:  115.4 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (ML-1 )

Initial Displacement:  1.71 ft Static Water Column Height:  129.1 ft
Total Well Penetration Depth:  76.05 ft Screen Length:  19. ft
Casing Radius:  0.167 ft Well Radius:  0.328 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.657 ft/day y0 = 1.396 ft
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MW-100 SLUG B FALLING HEAD

Data Set:  S:\...\MW-100_SlugBFallingHead.aqt
Date:  02/19/13 Time:  13:07:38

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-100
Test Date:  3 Nov 2012

AQUIFER DATA

Saturated Thickness:  57.23 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-100)

Initial Displacement:  0.488 ft Static Water Column Height:  57.23 ft
Total Well Penetration Depth:  57.23 ft Screen Length:  57.23 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.806 ft/day y0 = 0.224 ft
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MW-100 SLUG C FALLING HEAD

Data Set:  S:\...\MW-100_SlugCFallingHead.aqt
Date:  02/19/13 Time:  13:07:32

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-100
Test Date:  3 Nov 2012

AQUIFER DATA

Saturated Thickness:  57.23 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-100)

Initial Displacement:  0.417 ft Static Water Column Height:  57.23 ft
Total Well Penetration Depth:  57.23 ft Screen Length:  57.23 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.6385 ft/day y0 = 0.2666 ft
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MW-100 SLUG F FALLING HEAD

Data Set:  S:\...\MW-100_SlugFFallingHead.aqt
Date:  02/19/13 Time:  13:07:26

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-100
Test Date:  3 Nov 2012

AQUIFER DATA

Saturated Thickness:  57.23 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-100)

Initial Displacement:  0.342 ft Static Water Column Height:  57.23 ft
Total Well Penetration Depth:  57.23 ft Screen Length:  57.23 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.5697 ft/day y0 = 0.1929 ft
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MW-101 SLUG A FALLING HEAD

Data Set:  S:\...\MW-101_SlugAFallingHead.aqt
Date:  02/19/13 Time:  13:08:10

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-101
Test Date:  4 Nov 2012

AQUIFER DATA

Saturated Thickness:  9.765 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-101)

Initial Displacement:  0.32 ft Static Water Column Height:  9.765 ft
Total Well Penetration Depth:  9.765 ft Screen Length:  9.765 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.637 ft/day y0 = 0.1772 ft
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MW-101 SLUG A RISING HEAD

Data Set:  S:\...\MW-101_SlugARisingHead.aqt
Date:  02/19/13 Time:  13:08:07

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-101
Test Date:  4 Nov 2012

AQUIFER DATA

Saturated Thickness:  9.765 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-101)

Initial Displacement:  0.537 ft Static Water Column Height:  9.765 ft
Total Well Penetration Depth:  9.765 ft Screen Length:  9.765 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.9664 ft/day y0 = 0.26 ft
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MW-101 SLUG G FALLING HEAD

Data Set:  S:\...\MW-101_SlugGFallingHead.aqt
Date:  02/19/13 Time:  13:08:03

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-101
Test Date:  4 Nov 2012

AQUIFER DATA

Saturated Thickness:  9.765 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-101)

Initial Displacement:  0.492 ft Static Water Column Height:  9.765 ft
Total Well Penetration Depth:  9.765 ft Screen Length:  9.765 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.7047 ft/day y0 = 0.2431 ft
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MW-101 SLUG G RISING HEAD

Data Set:  S:\...\MW-101_SlugGRisingHead.aqt
Date:  02/19/13 Time:  13:07:59

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-101
Test Date:  4 Nov 2012

AQUIFER DATA

Saturated Thickness:  9.765 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-101)

Initial Displacement:  0.752 ft Static Water Column Height:  9.765 ft
Total Well Penetration Depth:  9.765 ft Screen Length:  9.765 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.9221 ft/day y0 = 0.3164 ft
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MW-102 SLUG A FALLING HEAD

Data Set:  S:\...\MW-102_SlugAFallingHead.aqt
Date:  02/19/13 Time:  13:08:40

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-102
Test Date:  3 Nov 2012

AQUIFER DATA

Saturated Thickness:  9.233 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-102)

Initial Displacement:  0.785 ft Static Water Column Height:  9.233 ft
Total Well Penetration Depth:  9.233 ft Screen Length:  9.233 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.2671 ft/day y0 = 0.2541 ft
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MW-102 SLUG A RISING HEAD

Data Set:  S:\...\MW-102_SlugARisingHead.aqt
Date:  02/19/13 Time:  13:08:36

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-102
Test Date:  3 Nov 2012

AQUIFER DATA

Saturated Thickness:  9.233 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-102)

Initial Displacement:  0.849 ft Static Water Column Height:  9.233 ft
Total Well Penetration Depth:  9.233 ft Screen Length:  9.233 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.3529 ft/day y0 = 0.3139 ft
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MW-102 SLUG F FALLING HEAD

Data Set:  S:\...\MW-102_SlugFFallingHead.aqt
Date:  02/19/13 Time:  13:08:32

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-102
Test Date:  3 Nov 2012

AQUIFER DATA

Saturated Thickness:  9.233 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-102)

Initial Displacement:  1.367 ft Static Water Column Height:  9.233 ft
Total Well Penetration Depth:  9.233 ft Screen Length:  9.233 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.3085 ft/day y0 = 0.412 ft
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MW-102 SLUG F RISING HEAD

Data Set:  S:\...\MW-102_SlugFRisingHead.aqt
Date:  02/19/13 Time:  13:08:27

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-102
Test Date:  3 Nov 2012

AQUIFER DATA

Saturated Thickness:  9.233 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-102)

Initial Displacement:  1.793 ft Static Water Column Height:  9.233 ft
Total Well Penetration Depth:  9.233 ft Screen Length:  9.233 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.3254 ft/day y0 = 0.491 ft
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MW-102DB SLUG A FALLING HEAD

Data Set:  S:\...\MW-102DB_SlugAFallingHead.aqt
Date:  02/19/13 Time:  13:09:25

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-102DB
Test Date:  3 Nov 2012

AQUIFER DATA

Saturated Thickness:  50.28 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-102DB)

Initial Displacement:  0.718 ft Static Water Column Height:  50.28 ft
Total Well Penetration Depth:  49.88 ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.6221 ft/day y0 = 0.365 ft
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MW-102DB SLUG A RISING HEAD

Data Set:  S:\...\MW-102DB_SlugARisingHead.aqt
Date:  02/19/13 Time:  13:09:22

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-102DB
Test Date:  3 Nov 2012

AQUIFER DATA

Saturated Thickness:  50.28 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-102DB)

Initial Displacement:  0.638 ft Static Water Column Height:  50.28 ft
Total Well Penetration Depth:  49.88 ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.6265 ft/day y0 = 0.3721 ft
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MW-102DB SLUG B FALLING HEAD

Data Set:  S:\...\MW-102DB_SlugBFallingHead.aqt
Date:  02/19/13 Time:  13:09:18

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-102DB
Test Date:  3 Nov 2012

AQUIFER DATA

Saturated Thickness:  50.28 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-102DB)

Initial Displacement:  1.159 ft Static Water Column Height:  50.28 ft
Total Well Penetration Depth:  49.88 ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.7518 ft/day y0 = 0.6204 ft
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MW-102DB SLUG B RISING HEAD

Data Set:  S:\...\MW-102DB_SlugBRisingHead.aqt
Date:  02/19/13 Time:  13:56:54

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-102DB
Test Date:  3 Nov 2012

AQUIFER DATA

Saturated Thickness:  50.28 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-102DB)

Initial Displacement:  1.002 ft Static Water Column Height:  50.28 ft
Total Well Penetration Depth:  49.88 ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.6107 ft/day y0 = 0.522 ft
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MW-102DB SLUG G FALLING HEAD

Data Set:  S:\...\MW-102DB_SlugGFallingHead.aqt
Date:  02/19/13 Time:  13:56:46

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-102DB
Test Date:  3 Nov 2012

AQUIFER DATA

Saturated Thickness:  50.28 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-102DB)

Initial Displacement:  0.709 ft Static Water Column Height:  50.28 ft
Total Well Penetration Depth:  49.88 ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.5835 ft/day y0 = 0.4122 ft
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MW-102DB SLUG G RISING HEAD

Data Set:  S:\...\MW-102DB_SlugGRisingHead.aqt
Date:  02/19/13 Time:  13:09:04

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-102DB
Test Date:  3 Nov 2012

AQUIFER DATA

Saturated Thickness:  50.28 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-102DB)

Initial Displacement:  1.259 ft Static Water Column Height:  50.28 ft
Total Well Penetration Depth:  49.88 ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.8773 ft/day y0 = 0.5698 ft
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MW-103 SLUG A FALLING HEAD

Data Set:  S:\...\MW-103_SlugAFallingHead.aqt
Date:  02/19/13 Time:  13:10:00

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-103
Test Date:  4 Nov 2012

AQUIFER DATA

Saturated Thickness:  27.75 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-103)

Initial Displacement:  0.613 ft Static Water Column Height:  27.75 ft
Total Well Penetration Depth:  27.75 ft Screen Length:  27.75 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.05122 ft/day y0 = 0.2392 ft
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MW-103 SLUG A RISING HEAD

Data Set:  S:\...\MW-103_SlugARisingHead.aqt
Date:  02/19/13 Time:  13:09:56

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-103
Test Date:  4 Nov 2012

AQUIFER DATA

Saturated Thickness:  27.75 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-103)

Initial Displacement:  0.625 ft Static Water Column Height:  27.75 ft
Total Well Penetration Depth:  27.75 ft Screen Length:  27.75 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.04926 ft/day y0 = 0.2516 ft
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MW-103 SLUG F FALLING HEAD

Data Set:  S:\...\MW-103_SlugFFallingHead.aqt
Date:  02/19/13 Time:  13:09:51

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-103
Test Date:  4 Nov 2012

AQUIFER DATA

Saturated Thickness:  27.75 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-103)

Initial Displacement:  0.52 ft Static Water Column Height:  27.75 ft
Total Well Penetration Depth:  27.75 ft Screen Length:  27.75 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.01949 ft/day y0 = 0.2913 ft
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MW-103 SLUG F RISING HEAD

Data Set:  S:\...\MW-103_SlugFRisingHead.aqt
Date:  02/19/13 Time:  13:09:47

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-103
Test Date:  4 Nov 2012

AQUIFER DATA

Saturated Thickness:  27.75 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-103)

Initial Displacement:  1.562 ft Static Water Column Height:  27.75 ft
Total Well Penetration Depth:  27.75 ft Screen Length:  27.75 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.04746 ft/day y0 = 0.4576 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\MW-13_SlugAFallingHeadButler.aqt
Date:  07/09/14 Time:  10:22:15

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-13
Test Date:  26 Aug 2012

AQUIFER DATA

Saturated Thickness:  113.5 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-13 Slug A Falling Head)

Initial Displacement:  0.439 ft Static Water Column Height:  113.5 ft
Total Well Penetration Depth:  110.7 ft Screen Length:  76.2 ft
Casing Radius:  0.167 ft Well Radius:  0.328 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Butler

K  = 235.6 ft/day Le = 59.35 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\MW-13_SlugARisingHeadButler.aqt
Date:  07/09/14 Time:  10:25:32

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-13
Test Date:  26 Aug 2012

AQUIFER DATA

Saturated Thickness:  113.5 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-13 Slug A Rising Head)

Initial Displacement:  0.443 ft Static Water Column Height:  113.5 ft
Total Well Penetration Depth:  110.7 ft Screen Length:  76.2 ft
Casing Radius:  0.167 ft Well Radius:  0.328 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Butler

K  = 336.6 ft/day Le = 48.37 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\MW-13_SlugB1FalllingHeadButler.aqt
Date:  07/09/14 Time:  10:26:03

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-13
Test Date:  26 Aug 2012

AQUIFER DATA

Saturated Thickness:  113.5 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-13 Slug B1 Falling Head)

Initial Displacement:  0.436 ft Static Water Column Height:  113.5 ft
Total Well Penetration Depth:  110.7 ft Screen Length:  76.2 ft
Casing Radius:  0.167 ft Well Radius:  0.328 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Butler

K  = 289.4 ft/day Le = 62.36 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\MW-13_SlugB1RisingHeadButler.aqt
Date:  07/09/14 Time:  10:26:33

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-13
Test Date:  26 Aug 2012

AQUIFER DATA

Saturated Thickness:  113.5 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-13 Slug B1 Rising Head)

Initial Displacement:  0.42 ft Static Water Column Height:  113.5 ft
Total Well Penetration Depth:  110.7 ft Screen Length:  76.2 ft
Casing Radius:  0.167 ft Well Radius:  0.328 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Butler

K  = 294.3 ft/day Le = 58.08 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\MW-13_SlugB2FallingHeadButler.aqt
Date:  07/09/14 Time:  10:26:49

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-13
Test Date:  26 Aug 2012

AQUIFER DATA

Saturated Thickness:  113.5 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-13 Slug B2 Falling Head)

Initial Displacement:  0.568 ft Static Water Column Height:  113.5 ft
Total Well Penetration Depth:  106.2 ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.328 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Butler

K  = 562.9 ft/day Le = 53.17 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\MW-13_SlugB2RisingHeadButler.aqt
Date:  07/09/14 Time:  10:27:09

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-13
Test Date:  26 Aug 2012

AQUIFER DATA

Saturated Thickness:  113.5 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-13 Slug B2 Rising Head)

Initial Displacement:  0.454 ft Static Water Column Height:  113.5 ft
Total Well Penetration Depth:  64.47 ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.328 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Butler

K  = 806.1 ft/day Le = 49.78 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\MW-5_SlugDFalling Head.aqt
Date:  02/19/13 Time:  13:06:55

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-5
Test Date:  27 Aug 2012

AQUIFER DATA

Saturated Thickness:  42.35 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-5 Slug D Falling Head)

Initial Displacement:  1.471 ft Static Water Column Height:  42.35 ft
Total Well Penetration Depth:  42.35 ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.328 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.0199 ft/day y0 = 0.5023 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\MW-5_SlugDRising Head.aqt
Date:  02/19/13 Time:  13:06:35

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-5
Test Date:  27 Aug 2012

AQUIFER DATA

Saturated Thickness:  42.35 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-5 Slug D Rising Head)

Initial Displacement:  0.713 ft Static Water Column Height:  42.35 ft
Total Well Penetration Depth:  42.35 ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.328 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.02234 ft/day y0 = 0.4928 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\MW-5_SlugEFallingHead.aqt
Date:  02/19/13 Time:  13:06:29

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-5
Test Date:  27 Aug 2012

AQUIFER DATA

Saturated Thickness:  42.35 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-5 Slug E Falling Head)

Initial Displacement:  3.484 ft Static Water Column Height:  42.35 ft
Total Well Penetration Depth:  42.35 ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.328 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.02335 ft/day y0 = 0.9541 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\MW-5_SlugERisingHead.aqt
Date:  02/19/13 Time:  13:06:19

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  MW-5
Test Date:  27 Aug 2012

AQUIFER DATA

Saturated Thickness:  42.35 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-5 Slug E Rising Head)

Initial Displacement:  1.693 ft Static Water Column Height:  42.35 ft
Total Well Penetration Depth:  42.35 ft Screen Length:  30. ft
Casing Radius:  0.167 ft Well Radius:  0.328 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.0178 ft/day y0 = 1.162 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\OW-UT9_SlugBFallingHead.aqt
Date:  02/19/13 Time:  13:10:39

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  OW-UT9
Test Date:  29 Aug 2012

AQUIFER DATA

Saturated Thickness:  16.54 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (OW-UT9 Slug B Falling Head)

Initial Displacement:  0.222 ft Static Water Column Height:  16.54 ft
Total Well Penetration Depth:  16.54 ft Screen Length:  16.54 ft
Casing Radius:  0.25 ft Well Radius:  0.4115 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.049 ft/day y0 = 0.186 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\OW-UT9_SlugBRisingHead.aqt
Date:  02/19/13 Time:  13:10:35

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  OW-UT9
Test Date:  29 Aug 2012

AQUIFER DATA

Saturated Thickness:  16.54 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (OW-UT9 Slug B Rising Head)

Initial Displacement:  0.382 ft Static Water Column Height:  16.54 ft
Total Well Penetration Depth:  16.54 ft Screen Length:  16.54 ft
Casing Radius:  0.25 ft Well Radius:  0.4115 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.136 ft/day y0 = 0.2044 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\OW-UT9_SlugCFallingHead.aqt
Date:  02/19/13 Time:  13:10:32

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  OW-UT9
Test Date:  29 Aug 2012

AQUIFER DATA

Saturated Thickness:  16.54 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (OW-UT9 Slug C Falling Head)

Initial Displacement:  0.984 ft Static Water Column Height:  16.54 ft
Total Well Penetration Depth:  16.54 ft Screen Length:  16.54 ft
Casing Radius:  0.25 ft Well Radius:  0.4115 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.782 ft/day y0 = 0.1637 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\OW-UT9_SlugCRisingHead.aqt
Date:  02/19/13 Time:  13:10:29

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  OW-UT9
Test Date:  29 Aug 2012

AQUIFER DATA

Saturated Thickness:  16.54 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (OW-UT9 Slug C Rising Head)

Initial Displacement:  0.467 ft Static Water Column Height:  16.54 ft
Total Well Penetration Depth:  16.54 ft Screen Length:  16.54 ft
Casing Radius:  0.25 ft Well Radius:  0.4115 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.5 ft/day y0 = 0.3013 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\OW-UT9_SlugDFallingHead.aqt
Date:  02/19/13 Time:  13:10:26

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  OW-UT9
Test Date:  29 Aug 2012

AQUIFER DATA

Saturated Thickness:  16.54 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (OW-UT9 Slug B Rising Head)

Initial Displacement:  0.382 ft Static Water Column Height:  16.54 ft
Total Well Penetration Depth:  16.54 ft Screen Length:  16.54 ft
Casing Radius:  0.25 ft Well Radius:  0.4115 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.136 ft/day y0 = 0.2044 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\OW-UT9_SlugDRisingHead.aqt
Date:  02/19/13 Time:  13:10:22

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  OW-UT9
Test Date:  29 Aug 2012

AQUIFER DATA

Saturated Thickness:  16.54 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (OW-UT9 Slug D Rising Head)

Initial Displacement:  0.671 ft Static Water Column Height:  16.54 ft
Total Well Penetration Depth:  16.54 ft Screen Length:  16.54 ft
Casing Radius:  0.25 ft Well Radius:  0.4115 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.308 ft/day y0 = 0.3846 ft
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RL-1 SLUG A

Data Set:  S:\...\RL-1_SlugAFallingHead.aqt
Date:  02/19/13 Time:  13:11:12

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-1
Test Date:  28 Aug 2012

AQUIFER DATA

Saturated Thickness:  8.8 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-1 Slug A)

Initial Displacement:  0.212 ft Static Water Column Height:  8.8 ft
Total Well Penetration Depth:  8.8 ft Screen Length:  8.8 ft
Casing Radius:  0.208 ft Well Radius:  0.365 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.6889 ft/day y0 = 0.2565 ft
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RL-1 SLUG A

Data Set:  S:\...\RL-1_SlugARisingHead.aqt
Date:  02/19/13 Time:  13:11:09

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-1
Test Date:  28 Aug 2012

AQUIFER DATA

Saturated Thickness:  8.8 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-1 Slug A)

Initial Displacement:  0.315 ft Static Water Column Height:  8.8 ft
Total Well Penetration Depth:  8.8 ft Screen Length:  8.8 ft
Casing Radius:  0.208 ft Well Radius:  0.365 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.5538 ft/day y0 = 0.1871 ft
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RL-1 SLUG B

Data Set:  S:\...\RL-1_SlugBFallingHead.aqt
Date:  02/19/13 Time:  13:11:06

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-1
Test Date:  28 Aug 2012

AQUIFER DATA

Saturated Thickness:  8.8 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-1 Slug B)

Initial Displacement:  0.357 ft Static Water Column Height:  8.8 ft
Total Well Penetration Depth:  8.8 ft Screen Length:  8.8 ft
Casing Radius:  0.208 ft Well Radius:  0.365 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.5145 ft/day y0 = 0.2941 ft
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RL-1 SLUG B

Data Set:  S:\...\RL-1_SlugBRisingHead.aqt
Date:  02/19/13 Time:  13:11:03

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-1
Test Date:  28 Aug 2012

AQUIFER DATA

Saturated Thickness:  8.8 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-1 Slug B)

Initial Displacement:  0.516 ft Static Water Column Height:  8.8 ft
Total Well Penetration Depth:  8.8 ft Screen Length:  8.8 ft
Casing Radius:  0.208 ft Well Radius:  0.365 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.6324 ft/day y0 = 0.3279 ft
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RL-3 SLUG A FALLING HEAD

Data Set:  S:\...\RL-3_SlugAFallingHead.aqt
Date:  02/19/13 Time:  13:11:46

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-3
Test Date:  2 Nov 2012

AQUIFER DATA

Saturated Thickness:  15. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-3)

Initial Displacement:  0.414 ft Static Water Column Height:  15. ft
Total Well Penetration Depth:  15. ft Screen Length:  15. ft
Casing Radius:  0.208 ft Well Radius:  0.365 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.267 ft/day y0 = 0.2006 ft
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RL-3 SLUG A RISING HEAD

Data Set:  S:\...\RL-3_SlugARisingHead.aqt
Date:  02/19/13 Time:  13:11:43

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-3
Test Date:  2 Nov 2012

AQUIFER DATA

Saturated Thickness:  15. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-3)

Initial Displacement:  0.358 ft Static Water Column Height:  15. ft
Total Well Penetration Depth:  15. ft Screen Length:  15. ft
Casing Radius:  0.208 ft Well Radius:  0.365 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.145 ft/day y0 = 0.2047 ft
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RL-3 SLUG B FALLING HEAD

Data Set:  S:\...\RL-3_SlugBFallingHead.aqt
Date:  02/19/13 Time:  13:11:40

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-3
Test Date:  2 Nov 2012

AQUIFER DATA

Saturated Thickness:  15. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-3)

Initial Displacement:  0.491 ft Static Water Column Height:  15. ft
Total Well Penetration Depth:  15. ft Screen Length:  15. ft
Casing Radius:  0.208 ft Well Radius:  0.365 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.181 ft/day y0 = 0.3096 ft
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RL-3 SLUG B RISING HEAD

Data Set:  S:\...\RL-3_SlugBRisingHead.aqt
Date:  02/19/13 Time:  13:11:37

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-3
Test Date:  2 Nov 2012

AQUIFER DATA

Saturated Thickness:  15. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-3)

Initial Displacement:  0.573 ft Static Water Column Height:  15. ft
Total Well Penetration Depth:  15. ft Screen Length:  15. ft
Casing Radius:  0.208 ft Well Radius:  0.365 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.367 ft/day y0 = 0.3246 ft



0. 5. 10. 15.
0.01

0.1

1.

Time (min)

N
or

m
al

iz
ed

 H
ea

d 
(ft

/ft
)

RL-3 SLUG G FALLING HEAD

Data Set:  S:\...\RL-3_SlugGFallingHead.aqt
Date:  02/19/13 Time:  13:11:34

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-3
Test Date:  2 Nov 2012

AQUIFER DATA

Saturated Thickness:  15. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-3)

Initial Displacement:  0.312 ft Static Water Column Height:  15. ft
Total Well Penetration Depth:  15. ft Screen Length:  15. ft
Casing Radius:  0.208 ft Well Radius:  0.365 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.199 ft/day y0 = 0.2316 ft
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RL-3 SLUG G RISING HEAD

Data Set:  S:\...\RL-3_SlugGRisingHead.aqt
Date:  02/19/13 Time:  13:11:30

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-3
Test Date:  2 Nov 2012

AQUIFER DATA

Saturated Thickness:  15. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-3)

Initial Displacement:  0.415 ft Static Water Column Height:  15. ft
Total Well Penetration Depth:  15. ft Screen Length:  15. ft
Casing Radius:  0.208 ft Well Radius:  0.365 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.273 ft/day y0 = 0.2556 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\RL-4_SlugBFallingHead.aqt
Date:  02/19/13 Time:  13:12:18

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-4
Test Date:  26 Aug 2012

AQUIFER DATA

Saturated Thickness:  21.9 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-4 Slug B Falling Head)

Initial Displacement:  0.319 ft Static Water Column Height:  21.9 ft
Total Well Penetration Depth:  21.9 ft Screen Length:  21.9 ft
Casing Radius:  0.2083 ft Well Radius:  0.3646 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.4594 ft/day y0 = 0.2471 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\RL-4_SlugBRisingHead.aqt
Date:  02/19/13 Time:  13:12:15

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-4
Test Date:  26 Aug 2012

AQUIFER DATA

Saturated Thickness:  21.9 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-4 Slug B Rising Head)

Initial Displacement:  0.823 ft Static Water Column Height:  21.9 ft
Total Well Penetration Depth:  21.9 ft Screen Length:  21.9 ft
Casing Radius:  0.2083 ft Well Radius:  0.3646 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.6925 ft/day y0 = 0.3344 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\RL-4_SlugCFallingHead.aqt
Date:  02/19/13 Time:  13:12:12

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-4
Test Date:  26 Aug 2012

AQUIFER DATA

Saturated Thickness:  21.9 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-4 Slug C Falling Head)

Initial Displacement:  1.418 ft Static Water Column Height:  21.9 ft
Total Well Penetration Depth:  21.9 ft Screen Length:  21.9 ft
Casing Radius:  0.2083 ft Well Radius:  0.3646 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.6769 ft/day y0 = 0.3894 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\RL-4_SlugCRisingHead.aqt
Date:  02/19/13 Time:  13:12:09

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-4
Test Date:  26 Aug 2012

AQUIFER DATA

Saturated Thickness:  21.9 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-4 Slug C Rising Head)

Initial Displacement:  0.699 ft Static Water Column Height:  21.9 ft
Total Well Penetration Depth:  21.9 ft Screen Length:  21.9 ft
Casing Radius:  0.2083 ft Well Radius:  0.3646 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.6979 ft/day y0 = 0.4516 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\RL-4_SlugDFallingHead.aqt
Date:  02/19/13 Time:  13:12:06

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-4
Test Date:  26 Aug 2012

AQUIFER DATA

Saturated Thickness:  21.9 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-4 Slug C Rising Head)

Initial Displacement:  0.699 ft Static Water Column Height:  21.9 ft
Total Well Penetration Depth:  21.9 ft Screen Length:  21.9 ft
Casing Radius:  0.2083 ft Well Radius:  0.3646 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.6979 ft/day y0 = 0.4516 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\RL-4_SlugDRisingHead.aqt
Date:  02/19/13 Time:  13:12:03

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-4
Test Date:  26 Aug 2012

AQUIFER DATA

Saturated Thickness:  21.9 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-4 Slug D Rising Head)

Initial Displacement:  0.789 ft Static Water Column Height:  21.9 ft
Total Well Penetration Depth:  21.9 ft Screen Length:  21.9 ft
Casing Radius:  0.2083 ft Well Radius:  0.3646 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.5693 ft/day y0 = 0.4902 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\RL-5_SlugBFallingHeadGraph.aqt
Date:  07/09/14 Time:  10:52:18

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-5
Test Date:  25 Aug 2012

AQUIFER DATA

Saturated Thickness:  36.4 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-5 Slug B Falling Head)

Initial Displacement:  0.709 ft Static Water Column Height:  36.4 ft
Total Well Penetration Depth:  36.4 ft Screen Length:  36.4 ft
Casing Radius:  0.2083 ft Well Radius:  0.3646 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 3.501 ft/day y0 = 0.2364 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\RL-5_SlugBRisingHeadGraph.aqt
Date:  07/09/14 Time:  10:52:31

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-5
Test Date:  25 Aug 2012

AQUIFER DATA

Saturated Thickness:  36.4 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-5 Slug B Rising Head)

Initial Displacement:  0.59 ft Static Water Column Height:  36.4 ft
Total Well Penetration Depth:  36.4 ft Screen Length:  36.4 ft
Casing Radius:  0.2083 ft Well Radius:  0.3646 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 3.701 ft/day y0 = 0.321 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\RL-5_SlugCFallingHeadGraph.aqt
Date:  07/09/14 Time:  10:52:58

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-5
Test Date:  25 Aug 2012

AQUIFER DATA

Saturated Thickness:  36.4 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-5 Slug C Falling Head)

Initial Displacement:  0.504 ft Static Water Column Height:  36.4 ft
Total Well Penetration Depth:  36.4 ft Screen Length:  36.4 ft
Casing Radius:  0.2083 ft Well Radius:  0.3646 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 2.763 ft/day y0 = 0.3095 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\RL-5_SlugCRisingHeadGraph.aqt
Date:  07/09/14 Time:  10:53:10

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-5
Test Date:  25 Aug 2012

AQUIFER DATA

Saturated Thickness:  36.4 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-5 Slug C Rising Head)

Initial Displacement:  0.677 ft Static Water Column Height:  36.4 ft
Total Well Penetration Depth:  36.4 ft Screen Length:  36.4 ft
Casing Radius:  0.2083 ft Well Radius:  0.3646 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 3.579 ft/day y0 = 0.3815 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\RL-5_SlugDFallingHeadGraph.aqt
Date:  07/09/14 Time:  10:53:26

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-5
Test Date:  25 Aug 2012

AQUIFER DATA

Saturated Thickness:  36.4 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-5 Slug D Falling Head)

Initial Displacement:  0.905 ft Static Water Column Height:  36.4 ft
Total Well Penetration Depth:  36.4 ft Screen Length:  36.4 ft
Casing Radius:  0.2083 ft Well Radius:  0.3646 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 3.282 ft/day y0 = 0.4722 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\RL-5_SlugDRisingHeadGraph.aqt
Date:  07/09/14 Time:  10:53:36

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-5
Test Date:  25 Aug 2012

AQUIFER DATA

Saturated Thickness:  36.4 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-5 Slug D Rising Head)

Initial Displacement:  0.81 ft Static Water Column Height:  36.4 ft
Total Well Penetration Depth:  36.4 ft Screen Length:  36.4 ft
Casing Radius:  0.2083 ft Well Radius:  0.3646 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 3.213 ft/day y0 = 0.4519 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\RL-6_SlugAFallingHeadSmallHo.aqt
Date:  07/09/14 Time:  10:55:27

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-6
Test Date:  25 Aug 2012

AQUIFER DATA

Saturated Thickness:  6.03 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-6 Slug A Falling Head)

Initial Displacement:  0.064 ft Static Water Column Height:  6.03 ft
Total Well Penetration Depth:  6.03 ft Screen Length:  6.03 ft
Casing Radius:  0.2083 ft Well Radius:  0.3646 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 11.17 ft/day y0 = 0.06246 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\RL-6_SlugARisingHeadSmallHo.aqt
Date:  07/09/14 Time:  10:58:19

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-6
Test Date:  25 Aug 2012

AQUIFER DATA

Saturated Thickness:  6.03 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-6 Slug A Rising Head)

Initial Displacement:  0.117 ft Static Water Column Height:  6.03 ft
Total Well Penetration Depth:  6.03 ft Screen Length:  6.03 ft
Casing Radius:  0.2083 ft Well Radius:  0.3646 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 25.96 ft/day y0 = 0.04869 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\RL-6_SlugBFallingHead.aqt
Date:  02/19/13 Time:  13:13:38

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-6
Test Date:  25 Aug 2012

AQUIFER DATA

Saturated Thickness:  6.03 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-6 Slug B Falling Head)

Initial Displacement:  0.084 ft Static Water Column Height:  6.03 ft
Total Well Penetration Depth:  6.03 ft Screen Length:  6.03 ft
Casing Radius:  0.2083 ft Well Radius:  0.3646 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 8.465 ft/day y0 = 0.05905 ft
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WELL TEST ANALYSIS

Data Set:  S:\...\RL-6_SlugBRisingHead.aqt
Date:  02/19/13 Time:  13:13:35

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  RL-6
Test Date:  25 Aug 2012

AQUIFER DATA

Saturated Thickness:  6.03 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (RL-6 Slug B Rising Head)

Initial Displacement:  0.349 ft Static Water Column Height:  6.03 ft
Total Well Penetration Depth:  6.03 ft Screen Length:  6.03 ft
Casing Radius:  0.2083 ft Well Radius:  0.3646 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 9.233 ft/day y0 = 0.06074 ft
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UW-1 SLUG C&G FALLING HEAD

Data Set:  S:\...\UW-1_SlugC&GFallingHead.aqt
Date:  02/19/13 Time:  13:15:25

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  UW-1
Test Date:  4 Nov 2012

AQUIFER DATA

Saturated Thickness:  34.64 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (UW-1)

Initial Displacement:  1.175 ft Static Water Column Height:  34.64 ft
Total Well Penetration Depth:  34.64 ft Screen Length:  34.64 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.4291 ft/day y0 = 0.6578 ft
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UW-1 SLUG C&G RISING HEAD

Data Set:  S:\...\UW-1_SlugC&GRisingHead.aqt
Date:  02/19/13 Time:  13:15:15

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  UW-1
Test Date:  4 Nov 2012

AQUIFER DATA

Saturated Thickness:  34.64 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (UW-1)

Initial Displacement:  1.15 ft Static Water Column Height:  34.64 ft
Total Well Penetration Depth:  34.64 ft Screen Length:  34.64 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.4184 ft/day y0 = 0.6273 ft
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UW-1 SLUG C FALLING HEAD

Data Set:  S:\...\UW-1_SlugCFallingHead.aqt
Date:  02/19/13 Time:  13:15:05

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  UW-1
Test Date:  4 Nov 2012

AQUIFER DATA

Saturated Thickness:  34.64 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (UW-1)

Initial Displacement:  0.696 ft Static Water Column Height:  34.64 ft
Total Well Penetration Depth:  34.64 ft Screen Length:  34.64 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.4506 ft/day y0 = 0.4121 ft
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UW-1 SLUG C RISING HEAD

Data Set:  S:\...\UW-1_SlugCRisingHead.aqt
Date:  02/19/13 Time:  13:14:44

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  UW-1
Test Date:  4 Nov 2012

AQUIFER DATA

Saturated Thickness:  34.64 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (UW-1)

Initial Displacement:  0.72 ft Static Water Column Height:  34.64 ft
Total Well Penetration Depth:  34.64 ft Screen Length:  34.64 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.4704 ft/day y0 = 0.4191 ft
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UW-1 SLUG G FALLING HEAD

Data Set:  S:\...\UW-1_SlugGFallingHead.aqt
Date:  02/19/13 Time:  13:14:41

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  UW-1
Test Date:  4 Nov 2012

AQUIFER DATA

Saturated Thickness:  34.64 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (UW-1)

Initial Displacement:  0.465 ft Static Water Column Height:  34.64 ft
Total Well Penetration Depth:  34.64 ft Screen Length:  34.64 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.455 ft/day y0 = 0.2572 ft
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UW-1 SLUG G RISING HEAD

Data Set:  S:\...\UW-1_SlugGRisingHead.aqt
Date:  02/19/13 Time:  13:14:36

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.14
Location:  Lisbon
Test Well:  UW-1
Test Date:  4 Nov 2012

AQUIFER DATA

Saturated Thickness:  34.64 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (UW-1)

Initial Displacement:  0.379 ft Static Water Column Height:  34.64 ft
Total Well Penetration Depth:  34.64 ft Screen Length:  34.64 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.3844 ft/day y0 = 0.228 ft
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MW-104 SLUG A FALLING HEAD

Data Set:  S:\...\MW-104_SlugAFallingHead.aqt
Date:  07/07/14 Time:  17:03:12

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-104
Test Date:  11 Sep 2013

AQUIFER DATA

Saturated Thickness:  3.08 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-104)

Initial Displacement:  0.309 ft Static Water Column Height:  3.08 ft
Total Well Penetration Depth:  3.08 ft Screen Length:  3.08 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.01199 ft/day y0 = 0.2931 ft
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MW-104 SLUG A RISING HEAD

Data Set:  S:\...\MW-104_SlugARisingHead.aqt
Date:  07/07/14 Time:  17:04:27

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-104
Test Date:  14 Sep 2013

AQUIFER DATA

Saturated Thickness:  3.08 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-104)

Initial Displacement:  0.302 ft Static Water Column Height:  3.08 ft
Total Well Penetration Depth:  3.08 ft Screen Length:  3.08 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.02273 ft/day y0 = 0.3158 ft
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MW-104 SLUG B FALLING HEAD

Data Set:  S:\...\MW-104_SlugBFallingHead.aqt
Date:  07/07/14 Time:  17:04:40

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-104
Test Date:  27 Aug 2013

AQUIFER DATA

Saturated Thickness:  3.08 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-104)

Initial Displacement:  0.44 ft Static Water Column Height:  3.08 ft
Total Well Penetration Depth:  3.08 ft Screen Length:  3.08 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.03449 ft/day y0 = 0.4248 ft
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MW-104 SLUG B RISING HEAD

Data Set:  S:\...\MW-104_SlugBRisingHead.aqt
Date:  07/07/14 Time:  17:04:51

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-104
Test Date:  29 Aug 2013

AQUIFER DATA

Saturated Thickness:  3.08 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-104)

Initial Displacement:  0.591 ft Static Water Column Height:  3.08 ft
Total Well Penetration Depth:  3.08 ft Screen Length:  3.08 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.005158 ft/day y0 = 0.5299 ft
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MW-106 SLUG F FALLING HEAD

Data Set:  S:\...\MW-106_SlugFFallingHead.aqt
Date:  07/07/14 Time:  17:05:06

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-106
Test Date:  19 Aug 2013

AQUIFER DATA

Saturated Thickness:  19.7 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-106)

Initial Displacement:  0.84 ft Static Water Column Height:  30.59 ft
Total Well Penetration Depth:  19.7 ft Screen Length:  19.7 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.001412 ft/day y0 = 0.8007 ft
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MW-106 SLUG F RISING HEAD

Data Set:  S:\...\MW-106_SlugFRisingHead.aqt
Date:  07/07/14 Time:  17:05:15

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-106
Test Date:  1 Sept 2013

AQUIFER DATA

Saturated Thickness:  19.7 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-106)

Initial Displacement:  0.828 ft Static Water Column Height:  30.59 ft
Total Well Penetration Depth:  19.7 ft Screen Length:  19.7 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.0007136 ft/day y0 = 0.7462 ft
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MW-106 SLUG H FALLING HEAD

Data Set:  S:\...\MW-106_SlugHFallingHead.aqt
Date:  07/07/14 Time:  17:05:29

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-106
Test Date:  11 Sept 2013

AQUIFER DATA

Saturated Thickness:  19.7 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-106)

Initial Displacement:  0.326 ft Static Water Column Height:  30.59 ft
Total Well Penetration Depth:  19.7 ft Screen Length:  19.7 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.0004622 ft/day y0 = 0.3642 ft
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MW-107D SLUG B FALLING HEAD

Data Set:  S:\...\MW-107D_SlugBFallingHeadSlugHo.aqt
Date:  07/08/14 Time:  09:44:02

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-107D
Test Date:  1 Oct 2013

AQUIFER DATA

Saturated Thickness:  30.59 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-107D)

Initial Displacement:  0.776 ft Static Water Column Height:  30.59 ft
Total Well Penetration Depth:  30.59 ft Screen Length:  20. ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.676 ft/day y0 = 0.3915 ft
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MW-107D SLUG B RISING HEAD

Data Set:  S:\...\MW-107D_SlugBRisingHeadSlugHo.aqt
Date:  07/08/14 Time:  09:44:30

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-107D
Test Date:  1 Oct 2013

AQUIFER DATA

Saturated Thickness:  30.59 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-107D)

Initial Displacement:  0.776 ft Static Water Column Height:  30.59 ft
Total Well Penetration Depth:  30.59 ft Screen Length:  20. ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.258 ft/day y0 = 0.3774 ft
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MW-107D SLUG C FALLING HEAD

Data Set:  S:\...\MW-107D_SlugCFallingHeadGraphHo.aqt
Date:  07/08/14 Time:  09:44:55

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-107D
Test Date:  1 Oct 2013

AQUIFER DATA

Saturated Thickness:  30.59 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-107D)

Initial Displacement:  0.912 ft Static Water Column Height:  30.59 ft
Total Well Penetration Depth:  30.59 ft Screen Length:  20. ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.336 ft/day y0 = 0.4648 ft
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MW-107D SLUG C RISING HEAD

Data Set:  S:\...\MW-107D_SlugCRisingHeadGraphHo.aqt
Date:  07/08/14 Time:  09:46:17

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-107D
Test Date:  1 Oct 2013

AQUIFER DATA

Saturated Thickness:  30.59 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-107D)

Initial Displacement:  0.976 ft Static Water Column Height:  30.59 ft
Total Well Penetration Depth:  30.59 ft Screen Length:  20. ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.399 ft/day y0 = 0.4867 ft
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MW-107D SLUG F FALLING HEAD

Data Set:  S:\...\MW-107D_SlugFFallingHeadSlugHo.aqt
Date:  07/08/14 Time:  09:46:38

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-107D
Test Date:  1 Oct 2013

AQUIFER DATA

Saturated Thickness:  30.59 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-107D)

Initial Displacement:  0.885 ft Static Water Column Height:  30.59 ft
Total Well Penetration Depth:  30.59 ft Screen Length:  20. ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.417 ft/day y0 = 0.4551 ft
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MW-107D SLUG F RISING HEAD

Data Set:  S:\...\MW-107D_SlugFRisingHeadSlugHo.aqt
Date:  07/08/14 Time:  09:47:03

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-107D
Test Date:  1 Oct 2013

AQUIFER DATA

Saturated Thickness:  30.59 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-107D)

Initial Displacement:  0.885 ft Static Water Column Height:  30.59 ft
Total Well Penetration Depth:  30.59 ft Screen Length:  20. ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.417 ft/day y0 = 0.4551 ft
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MW-107S SLUG A FALLING HEAD

Data Set:  S:\...\MW-107S_SlugAFallingHeadGraphHo.aqt
Date:  07/08/14 Time:  09:47:32

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-107S
Test Date:  1 Oct 2013

AQUIFER DATA

Saturated Thickness:  10.82 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-107S)

Initial Displacement:  0.372 ft Static Water Column Height:  10.82 ft
Total Well Penetration Depth:  10.82 ft Screen Length:  10.82 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.924 ft/day y0 = 0.1628 ft
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MW-107S SLUG A RISING HEAD

Data Set:  S:\...\MW-107S_SlugARisingHeadSlugHo.aqt
Date:  07/08/14 Time:  09:47:58

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-107S
Test Date:  1 Oct 2013

AQUIFER DATA

Saturated Thickness:  10.82 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-107S)

Initial Displacement:  0.508 ft Static Water Column Height:  10.82 ft
Total Well Penetration Depth:  10.82 ft Screen Length:  10.82 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 3.061 ft/day y0 = 0.2196 ft
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MW-107S SLUG B FALLING HEAD

Data Set:  S:\...\MW-107S_SlugBFallingHeadSlugHo.aqt
Date:  07/08/14 Time:  09:52:00

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-107S
Test Date:  1 Oct 2013

AQUIFER DATA

Saturated Thickness:  10.82 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-107S)

Initial Displacement:  0.776 ft Static Water Column Height:  10.82 ft
Total Well Penetration Depth:  10.82 ft Screen Length:  10.82 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 2.573 ft/day y0 = 0.307 ft
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MW-107S SLUG B RISING HEAD

Data Set:  S:\...\MW-107S_SlugBRisingHeadSlugHo.aqt
Date:  07/08/14 Time:  09:55:06

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-107S
Test Date:  1 Oct 2013

AQUIFER DATA

Saturated Thickness:  10.82 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-107S)

Initial Displacement:  0.776 ft Static Water Column Height:  10.82 ft
Total Well Penetration Depth:  10.82 ft Screen Length:  10.82 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 2.836 ft/day y0 = 0.3144 ft
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MW-107S SLUG F FALLING HEAD

Data Set:  S:\...\MW-107S_SlugFFallingHeadGraphHo.aqt
Date:  07/08/14 Time:  09:55:50

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-107S
Test Date:  1 Oct 2013

AQUIFER DATA

Saturated Thickness:  10.82 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-107S)

Initial Displacement:  0.6 ft Static Water Column Height:  10.82 ft
Total Well Penetration Depth:  10.82 ft Screen Length:  10.82 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 2.005 ft/day y0 = 0.2903 ft
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MW-107S SLUG F RISING HEAD

Data Set:  S:\...\MW-107S_SlugFRisingHeadSlugHo.aqt
Date:  07/08/14 Time:  09:56:25

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-107S
Test Date:  1 Oct 2013

AQUIFER DATA

Saturated Thickness:  10.82 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-107S)

Initial Displacement:  0.885 ft Static Water Column Height:  10.82 ft
Total Well Penetration Depth:  10.82 ft Screen Length:  10.82 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 2.673 ft/day y0 = 0.3514 ft
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MW-108 SLUG B FALLING HEAD

Data Set:  S:\...\MW-108_SlugBFallingHeadSlugHo.aqt
Date:  07/08/14 Time:  09:57:14

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-10
Test Date:  1 Oct 2013

AQUIFER DATA

Saturated Thickness:  83. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-108)

Initial Displacement:  0.776 ft Static Water Column Height:  142.6 ft
Total Well Penetration Depth:  83. ft Screen Length:  80. ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 1.342 ft/day y0 = 0.6899 ft
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MW-108 SLUG B RISING HEAD

Data Set:  S:\...\MW-108_SlugBRisingHeadSlugHo.aqt
Date:  07/08/14 Time:  09:58:11

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-108
Test Date:  1 Oct 2013

AQUIFER DATA

Saturated Thickness:  83. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-108)

Initial Displacement:  0.776 ft Static Water Column Height:  142.6 ft
Total Well Penetration Depth:  83. ft Screen Length:  80. ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 1.54 ft/day y0 = 0.7922 ft
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MW-108 SLUG D FALLING HEAD

Data Set:  S:\...\MW-108_SlugDFallingHeadSlugHo.aqt
Date:  07/08/14 Time:  09:59:13

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-108
Test Date:  1 Oct 2013

AQUIFER DATA

Saturated Thickness:  83. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-108)

Initial Displacement:  1.414 ft Static Water Column Height:  142.6 ft
Total Well Penetration Depth:  83. ft Screen Length:  80. ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 1.281 ft/day y0 = 1.044 ft
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MW-108 SLUG J FALLING HEAD

Data Set:  S:\...\MW-108_SlugJFallingHeadGraphHo.aqt
Date:  07/08/14 Time:  10:00:42

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-108
Test Date:  1 Oct 2013

AQUIFER DATA

Saturated Thickness:  83. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-108)

Initial Displacement:  1.161 ft Static Water Column Height:  142.6 ft
Total Well Penetration Depth:  83. ft Screen Length:  80. ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 1.342 ft/day y0 = 0.8295 ft
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MW-108 SLUG J RISIN HEAD

Data Set:  S:\...\MW-108_SlugJRisingHeadGraphHo.aqt
Date:  07/08/14 Time:  10:01:08

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-108
Test Date:  1 Oct 2013

AQUIFER DATA

Saturated Thickness:  83. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-108)

Initial Displacement:  1.034 ft Static Water Column Height:  142.6 ft
Total Well Penetration Depth:  83. ft Screen Length:  80. ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 1.342 ft/day y0 = 0.8295 ft
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MW-109 SLUG A FALLING HEAD

Data Set:  S:\...\MW-109_SlugAFallingHeadSlugHo.aqt
Date:  07/08/14 Time:  10:02:34

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.22
Location:  Lisbon
Test Well:  MW-109
Test Date:  1 Oct 2013

AQUIFER DATA

Saturated Thickness:  19.55 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-109)

Initial Displacement:  0.508 ft Static Water Column Height:  19.55 ft
Total Well Penetration Depth:  19.55 ft Screen Length:  19.55 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.06456 ft/day y0 = 0.2473 ft
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MW-109 SLUG A RISING HEAD

Data Set:  S:\...\MW-109_SlugARisingHeadSlugHo.aqt
Date:  07/08/14 Time:  10:03:03

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.22
Location:  Lisbon
Test Well:  MW-109
Test Date:  1 Oct 2013

AQUIFER DATA

Saturated Thickness:  19.55 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-109)

Initial Displacement:  0.508 ft Static Water Column Height:  19.55 ft
Total Well Penetration Depth:  19.55 ft Screen Length:  19.55 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.04744 ft/day y0 = 0.2287 ft
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MW-109 SLUG G FALLING HEAD

Data Set:  S:\...\MW-109_SlugGFallingHeadGraphHo.aqt
Date:  07/08/14 Time:  10:23:25

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.22
Location:  Lisbon
Test Well:  MW-109
Test Date:  1 Oct 2013

AQUIFER DATA

Saturated Thickness:  19.55 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-109)

Initial Displacement:  0.881 ft Static Water Column Height:  19.55 ft
Total Well Penetration Depth:  19.55 ft Screen Length:  19.55 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.06338 ft/day y0 = 0.2917 ft
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MW-109 SLUG G RISING HEAD

Data Set:  S:\...\MW-109_SlugGRisingHeadSlugHo.aqt
Date:  07/08/14 Time:  10:22:54

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.22
Location:  Lisbon
Test Well:  MW-109
Test Date:  1 Oct 2013

AQUIFER DATA

Saturated Thickness:  19.55 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-109)

Initial Displacement:  0.616 ft Static Water Column Height:  19.55 ft
Total Well Penetration Depth:  19.55 ft Screen Length:  19.55 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.0769 ft/day y0 = 0.2854 ft
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MW-112 SLUG C FALLING HEAD

Data Set:  S:\...\MW-112_SlugCFallingHeadGraphHo.aqt
Date:  07/08/14 Time:  10:42:56

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-112
Test Date:  2 Oct 2013

AQUIFER DATA

Saturated Thickness:  96.17 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-112)

Initial Displacement:  0.823 ft Static Water Column Height:  96.17 ft
Total Well Penetration Depth:  96.17 ft Screen Length:  96.17 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.3128 ft/day y0 = 0.436 ft
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MW-112 SLUG C RISING HEAD

Data Set:  S:\...\MW-112_SlugCRisingHeadSlugHo.aqt
Date:  07/08/14 Time:  13:31:56

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-112
Test Date:  2 Oct 2013

AQUIFER DATA

Saturated Thickness:  96.17 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-112)

Initial Displacement:  1.051 ft Static Water Column Height:  96.17 ft
Total Well Penetration Depth:  96.17 ft Screen Length:  96.17 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.4318 ft/day y0 = 0.5445 ft
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MW-112 SLUG F FALLING HEAD

Data Set:  S:\...\MW-112_SlugFFallingHeadGraphHo.aqt
Date:  07/08/14 Time:  13:33:44

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-112
Test Date:  2 Oct 2013

AQUIFER DATA

Saturated Thickness:  96.17 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-112)

Initial Displacement:  0.715 ft Static Water Column Height:  96.17 ft
Total Well Penetration Depth:  96.17 ft Screen Length:  96.17 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.2987 ft/day y0 = 0.3491 ft
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MW-112 SLUG F RISING HEAD

Data Set:  S:\...\MW-112_SlugFRisingHeadGraphHo.aqt
Date:  07/08/14 Time:  13:35:00

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-112
Test Date:  2 Oct 2013

AQUIFER DATA

Saturated Thickness:  96.17 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-112)

Initial Displacement:  0.886 ft Static Water Column Height:  96.17 ft
Total Well Penetration Depth:  96.17 ft Screen Length:  96.17 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.4318 ft/day y0 = 0.4524 ft
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MW-112 SLUG K FALLING HEAD

Data Set:  S:\...\MW-112_SlugKFallingHeadGraphHo.aqt
Date:  07/08/14 Time:  13:36:28

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-112
Test Date:  2 Oct 2013

AQUIFER DATA

Saturated Thickness:  96.17 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-112)

Initial Displacement:  0.971 ft Static Water Column Height:  96.17 ft
Total Well Penetration Depth:  96.17 ft Screen Length:  96.17 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.3128 ft/day y0 = 0.5016 ft
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MW-112 SLUG K RISING HEAD

Data Set:  S:\...\MW-112_SlugKRisingHeadGraphHo.aqt
Date:  07/08/14 Time:  13:36:59

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-112
Test Date:  2 Oct 2013

AQUIFER DATA

Saturated Thickness:  96.17 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-112)

Initial Displacement:  1.236 ft Static Water Column Height:  96.17 ft
Total Well Penetration Depth:  96.17 ft Screen Length:  96.17 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.4124 ft/day y0 = 0.6085 ft
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MW-113 SLUG C FALLING HEAD

Data Set:  S:\...\MW-113_SlugCFallingHeadGraphHo.aqt
Date:  07/08/14 Time:  13:38:10

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-113
Test Date:  2 Oct 2013

AQUIFER DATA

Saturated Thickness:  35.96 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-113)

Initial Displacement:  0.866 ft Static Water Column Height:  35.96 ft
Total Well Penetration Depth:  35.96 ft Screen Length:  35.96 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.89 ft/day y0 = 0.4391 ft
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MW-113 SLUG C RISING HEAD

Data Set:  S:\...\MW-113_SlugCRisingHeadSlugHo.aqt
Date:  07/08/14 Time:  13:38:59

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-113
Test Date:  2 Oct 2013

AQUIFER DATA

Saturated Thickness:  35.96 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-113)

Initial Displacement:  1.051 ft Static Water Column Height:  35.96 ft
Total Well Penetration Depth:  35.96 ft Screen Length:  35.96 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.804 ft/day y0 = 0.4814 ft
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MW-113 SLUG F FALLING HEAD

Data Set:  S:\...\MW-113_SlugFFallingHeadSlugHo.aqt
Date:  07/08/14 Time:  13:39:40

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-113
Test Date:  2 Oct 2013

AQUIFER DATA

Saturated Thickness:  35.96 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-113)

Initial Displacement:  0.885 ft Static Water Column Height:  35.96 ft
Total Well Penetration Depth:  35.96 ft Screen Length:  35.96 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.89 ft/day y0 = 0.3652 ft



0. 5. 10.
0.01

0.1

1.

Time (min)

N
or

m
al

iz
ed

 H
ea

d 
(ft

/ft
)

MW-113 SLUG F RISING HEAD

Data Set:  S:\...\MW-113_SlugFRisingHeadSlugHo.aqt
Date:  07/08/14 Time:  13:40:51

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-113
Test Date:  2 Oct 2013

AQUIFER DATA

Saturated Thickness:  35.96 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-113)

Initial Displacement:  0.885 ft Static Water Column Height:  35.96 ft
Total Well Penetration Depth:  35.96 ft Screen Length:  35.96 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.967 ft/day y0 = 0.3939 ft
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MW-113 SLUG I FALLING HEAD

Data Set:  S:\...\MW-113_SlugIFallingHeadGraphHo.aqt
Date:  07/08/14 Time:  13:41:28

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-113
Test Date:  2 Oct 2013

AQUIFER DATA

Saturated Thickness:  35.96 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-113)

Initial Displacement:  0.701 ft Static Water Column Height:  35.96 ft
Total Well Penetration Depth:  35.96 ft Screen Length:  35.96 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.794 ft/day y0 = 0.3129 ft
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MW-113 SLUG I RISING HEAD

Data Set:  S:\...\MW-113_SlugIRisingHeadSlugHo.aqt
Date:  07/08/14 Time:  13:42:18

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-113
Test Date:  2 Oct 2013

AQUIFER DATA

Saturated Thickness:  35.96 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-113)

Initial Displacement:  0.885 ft Static Water Column Height:  35.96 ft
Total Well Penetration Depth:  35.96 ft Screen Length:  35.96 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 2.157 ft/day y0 = 0.3762 ft
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MW-114 SLUG D FALLING HEAD

Data Set:  S:\...\MW-114_SlugDFallingHeadGraphHo.aqt
Date:  07/08/14 Time:  13:59:13

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-114
Test Date:  2 Oct 2013

AQUIFER DATA

Saturated Thickness:  141.1 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-114)

Initial Displacement:  0.485 ft Static Water Column Height:  141.1 ft
Total Well Penetration Depth:  141.1 ft Screen Length:  141.1 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.3142 ft/day y0 = 0.2389 ft
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MW-114 SLUG J FALLING HEAD

Data Set:  S:\...\MW-114_SlugJFallingHeadGraphHo.aqt
Date:  07/08/14 Time:  14:02:02

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-114
Test Date:  2 Oct 2013

AQUIFER DATA

Saturated Thickness:  141.1 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-114)

Initial Displacement:  0.6 ft Static Water Column Height:  141.1 ft
Total Well Penetration Depth:  141.1 ft Screen Length:  141.1 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.4021 ft/day y0 = 0.2049 ft
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MW-114 SLUG J RISING HEAD

Data Set:  S:\...\MW-114_SlugJRisingHeadHeadGraphHo.aqt
Date:  07/08/14 Time:  14:02:36

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-114
Test Date:  2 Oct 2013

AQUIFER DATA

Saturated Thickness:  141.1 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-114)

Initial Displacement:  0.247 ft Static Water Column Height:  141.1 ft
Total Well Penetration Depth:  141.1 ft Screen Length:  141.1 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.3351 ft/day y0 = 0.1739 ft
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MW-114 SLUG L FALLING HEAD

Data Set:  S:\...\MW-114_SlugLFallingHeadGraphHo.aqt
Date:  07/08/14 Time:  14:03:59

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-114
Test Date:  2 Oct 2013

AQUIFER DATA

Saturated Thickness:  141.1 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-114)

Initial Displacement:  0.37 ft Static Water Column Height:  141.1 ft
Total Well Penetration Depth:  141.1 ft Screen Length:  141.1 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.3048 ft/day y0 = 0.2431 ft
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MW-114 SLUG L RISING HEAD

Data Set:  S:\...\MW-114_SlugLRisingHeadHeadGraphHo.aqt
Date:  07/08/14 Time:  14:04:29

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-114
Test Date:  2 Oct 2013

AQUIFER DATA

Saturated Thickness:  141.1 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-114)

Initial Displacement:  0.386 ft Static Water Column Height:  141.1 ft
Total Well Penetration Depth:  141.1 ft Screen Length:  141.1 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.3914 ft/day y0 = 0.2805 ft
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MW-115M SLUG C FALLING HEAD

Data Set:  S:\...\MW-115M_SlugCFallingHeadButler.aqt
Date:  07/08/14 Time:  14:05:37

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-115M
Test Date:  11 Oct 2013

AQUIFER DATA

Saturated Thickness:  125. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-115M)

Initial Displacement:  0.885 ft Static Water Column Height:  141.3 ft
Total Well Penetration Depth:  125. ft Screen Length:  90. ft
Casing Radius:  0.167 ft Well Radius:  0.4167 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Butler

K  = 143.1 ft/day Le = 62.47 ft
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MW-115M SLUG C RISING HEAD

Data Set:  S:\...\MW-115M_SlugCRisingHeadButler.aqt
Date:  07/08/14 Time:  14:05:58

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-115M
Test Date:  11 Oct 2013

AQUIFER DATA

Saturated Thickness:  125. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-115M)

Initial Displacement:  0.56 ft Static Water Column Height:  141.3 ft
Total Well Penetration Depth:  125. ft Screen Length:  90. ft
Casing Radius:  0.167 ft Well Radius:  0.4167 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Butler

K  = 181.8 ft/day Le = 72.47 ft
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MW-115M SLUG F FALLING HEAD

Data Set:  S:\...\MW-115M_SlugFFallingHeadButler.aqt
Date:  07/08/14 Time:  14:06:21

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-115M
Test Date:  11 Oct 2013

AQUIFER DATA

Saturated Thickness:  125. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-115M)

Initial Displacement:  0.657 ft Static Water Column Height:  141.3 ft
Total Well Penetration Depth:  125. ft Screen Length:  90. ft
Casing Radius:  0.167 ft Well Radius:  0.4167 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Butler

K  = 152. ft/day Le = 65.64 ft
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MW-115M SLUG F RISING HEAD

Data Set:  S:\...\MW-115M_SlugFRisingHeadButler.aqt
Date:  07/08/14 Time:  14:07:52

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-115M
Test Date:  11 Oct 2013

AQUIFER DATA

Saturated Thickness:  125. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-115M)

Initial Displacement:  0.489 ft Static Water Column Height:  141.3 ft
Total Well Penetration Depth:  125. ft Screen Length:  90. ft
Casing Radius:  0.167 ft Well Radius:  0.4167 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Butler

K  = 181.9 ft/day Le = 65.64 ft
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MW-115M SLUG L FALLING HEAD

Data Set:  S:\...\MW-115M_SlugLFallingHeadGraphHoButler.aqt
Date:  07/08/14 Time:  14:08:22

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-115M
Test Date:  11 Oct 2013

AQUIFER DATA

Saturated Thickness:  125. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-115M)

Initial Displacement:  1.049 ft Static Water Column Height:  141.3 ft
Total Well Penetration Depth:  125. ft Screen Length:  90. ft
Casing Radius:  0.167 ft Well Radius:  0.4167 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Butler

K  = 152.9 ft/day Le = 67.15 ft
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MW-115M SLUG L RISING HEAD

Data Set:  S:\...\MW-115M_SlugLRisingHeadButler.aqt
Date:  07/08/14 Time:  14:08:40

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-115M
Test Date:  11 Oct 2013

AQUIFER DATA

Saturated Thickness:  125. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-115M)

Initial Displacement:  0.751 ft Static Water Column Height:  141.3 ft
Total Well Penetration Depth:  125. ft Screen Length:  90. ft
Casing Radius:  0.167 ft Well Radius:  0.4167 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Butler

K  = 191.1 ft/day Le = 62.32 ft
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MW-115S SLUG J FALLING HEAD

Data Set:  S:\...\MW-115S_SlugJFallingHeadGraphHo.aqt
Date:  07/08/14 Time:  14:09:07

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-115S
Test Date:  2 Oct 2013

AQUIFER DATA

Saturated Thickness:  51.29 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-115)

Initial Displacement:  0.255 ft Static Water Column Height:  51.29 ft
Total Well Penetration Depth:  51.29 ft Screen Length:  51.29 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 4.22 ft/day y0 = 0.1838 ft
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MW-115S SLUG J RISING HEAD

Data Set:  S:\...\MW-115S_SlugJRisingHeadGraphHo.aqt
Date:  07/08/14 Time:  14:09:31

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-115S
Test Date:  2 Oct 2013

AQUIFER DATA

Saturated Thickness:  51.29 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-115)

Initial Displacement:  0.198 ft Static Water Column Height:  51.29 ft
Total Well Penetration Depth:  51.29 ft Screen Length:  51.29 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 2.358 ft/day y0 = 0.1237 ft
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MW-115S SLUG K FALLING HEAD

Data Set:  S:\...\MW-115S_SlugKFallingHeadGraphHo.aqt
Date:  07/08/14 Time:  14:09:50

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-115S
Test Date:  2 Oct 2013

AQUIFER DATA

Saturated Thickness:  51.29 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-115)

Initial Displacement:  0.596 ft Static Water Column Height:  51.29 ft
Total Well Penetration Depth:  51.29 ft Screen Length:  51.29 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 5.727 ft/day y0 = 0.2059 ft
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MW-115S SLUG L FALLING HEAD

Data Set:  S:\...\MW-115S_SlugLFallingHeadGraphHo.aqt
Date:  07/08/14 Time:  14:09:59

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-115S
Test Date:  2 Oct 2013

AQUIFER DATA

Saturated Thickness:  51.29 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-115)

Initial Displacement:  0.425 ft Static Water Column Height:  51.29 ft
Total Well Penetration Depth:  51.29 ft Screen Length:  51.29 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 4.595 ft/day y0 = 0.225 ft
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MW-116 SLUG A FALLING HEAD

Data Set:  S:\...\MW-116_SlugAFallingHeadSlugHo.aqt
Date:  07/08/14 Time:  14:11:11

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-116
Test Date:  3 Oct 2013

AQUIFER DATA

Saturated Thickness:  38.75 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-116)

Initial Displacement:  0.508 ft Static Water Column Height:  38.75 ft
Total Well Penetration Depth:  38.75 ft Screen Length:  20. ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 0.4082 ft/day y0 = 0.3064 ft
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MW-116 SLUG A RISING HEAD

Data Set:  S:\...\MW-116_SlugARisingHeadSlugHo.aqt
Date:  07/08/14 Time:  14:12:45

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-116
Test Date:  3 Oct 2013

AQUIFER DATA

Saturated Thickness:  38.75 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-116)

Initial Displacement:  0.508 ft Static Water Column Height:  38.75 ft
Total Well Penetration Depth:  38.75 ft Screen Length:  20. ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 0.3952 ft/day y0 = 0.3064 ft
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MW-116 SLUG G FALLING HEAD

Data Set:  S:\...\MW-116_SlugGFallingHeadSlugHo.aqt
Date:  07/08/14 Time:  14:13:16

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-116
Test Date:  3 Oct 2013

AQUIFER DATA

Saturated Thickness:  38.75 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-116)

Initial Displacement:  0.616 ft Static Water Column Height:  38.75 ft
Total Well Penetration Depth:  38.75 ft Screen Length:  20. ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 0.3674 ft/day y0 = 0.3453 ft
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MW-116 SLUG G RISING HEAD

Data Set:  S:\...\MW-116_SlugGRisingHeadGraphHo.aqt
Date:  07/08/14 Time:  14:13:46

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-116
Test Date:  3 Oct 2013

AQUIFER DATA

Saturated Thickness:  38.75 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-116)

Initial Displacement:  0.712 ft Static Water Column Height:  38.75 ft
Total Well Penetration Depth:  38.75 ft Screen Length:  20. ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 0.3918 ft/day y0 = 0.3719 ft
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MW-116 SLUG I FALLING HEAD

Data Set:  S:\...\MW-116_SlugIFallingHeadSlugHo.aqt
Date:  07/08/14 Time:  14:14:25

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-116
Test Date:  2 Oct 2013

AQUIFER DATA

Saturated Thickness:  38.75 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-116)

Initial Displacement:  0.827 ft Static Water Column Height:  38.75 ft
Total Well Penetration Depth:  38.75 ft Screen Length:  20. ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 0.4214 ft/day y0 = 0.4268 ft
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MW-116 SLUG I RISING HEAD

Data Set:  S:\...\MW-116_SlugIRisingHeadGraphHo.aqt
Date:  07/08/14 Time:  14:14:58

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-116
Test Date:  2 Oct 2013

AQUIFER DATA

Saturated Thickness:  38.75 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-116)

Initial Displacement:  0.97 ft Static Water Column Height:  38.75 ft
Total Well Penetration Depth:  38.75 ft Screen Length:  20. ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 0.4027 ft/day y0 = 0.4915 ft
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MW-117M SLUG D FALLING HEAD

Data Set:  S:\...\MW-117M_SlugDFallingHeadGraphHo.aqt
Date:  07/08/14 Time:  14:16:01

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-117M
Test Date:  03 Oct 2013

AQUIFER DATA

Saturated Thickness:  68.1 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-117M)

Initial Displacement:  1.843 ft Static Water Column Height:  68.1 ft
Total Well Penetration Depth:  68.1 ft Screen Length:  25. ft
Casing Radius:  0.167 ft Well Radius:  0.4167 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.834 ft/day y0 = 1.2 ft
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MW-117M SLUG D RISING HEAD

Data Set:  S:\...\MW-117M_SlugDRisingHeadGraphHo.aqt
Date:  07/08/14 Time:  14:16:31

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-117M
Test Date:  03 Oct 2013

AQUIFER DATA

Saturated Thickness:  68.1 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-117M)

Initial Displacement:  1.551 ft Static Water Column Height:  68.1 ft
Total Well Penetration Depth:  68.1 ft Screen Length:  25. ft
Casing Radius:  0.167 ft Well Radius:  0.4167 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 2.661 ft/day y0 = 1.33 ft
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MW-117M SLUG J FALLING HEAD

Data Set:  S:\...\MW-117M_SlugJFallingHeadGraphHo.aqt
Date:  07/08/14 Time:  14:17:02

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-117M
Test Date:  03 Oct 2013

AQUIFER DATA

Saturated Thickness:  68.1 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-117M)

Initial Displacement:  1.744 ft Static Water Column Height:  68.1 ft
Total Well Penetration Depth:  68.1 ft Screen Length:  25. ft
Casing Radius:  0.167 ft Well Radius:  0.4167 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 2.041 ft/day y0 = 0.8828 ft
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MW-117M SLUG J RISING HEAD

Data Set:  S:\...\MW-117M_SlugJRisingHeadGraphHo.aqt
Date:  07/08/14 Time:  14:18:10

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-117M
Test Date:  03 Oct 2013

AQUIFER DATA

Saturated Thickness:  68.1 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-117M)

Initial Displacement:  1.718 ft Static Water Column Height:  68.1 ft
Total Well Penetration Depth:  68.1 ft Screen Length:  25. ft
Casing Radius:  0.167 ft Well Radius:  0.4167 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 2.856 ft/day y0 = 0.9624 ft
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MW-117M SLUG K FALLING HEAD

Data Set:  S:\...\MW-117M_SlugKFallingHeadGraphHo.aqt
Date:  07/08/14 Time:  14:18:59

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-117M
Test Date:  03 Oct 2013

AQUIFER DATA

Saturated Thickness:  68.1 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-117M)

Initial Displacement:  1.508 ft Static Water Column Height:  68.1 ft
Total Well Penetration Depth:  68.1 ft Screen Length:  25. ft
Casing Radius:  0.167 ft Well Radius:  0.4167 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.915 ft/day y0 = 0.9769 ft
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MW-117S SLUG D FALLING HEAD

Data Set:  S:\...\MW-117S_SlugDFallingHeadGraphHo.aqt
Date:  07/08/14 Time:  16:02:07

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-117S
Test Date:  03 Oct 2013

AQUIFER DATA

Saturated Thickness:  44.04 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-117S)

Initial Displacement:  0.894 ft Static Water Column Height:  44.04 ft
Total Well Penetration Depth:  44.04 ft Screen Length:  44.04 ft
Casing Radius:  0.167 ft Well Radius:  0.4167 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 6.225 ft/day y0 = 0.3555 ft
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MW-117S SLUG D RISING HEAD

Data Set:  S:\...\MW-117S_SlugDRisingHeadGraphHo.aqt
Date:  07/08/14 Time:  16:02:45

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-117S
Test Date:  03 Oct 2013

AQUIFER DATA

Saturated Thickness:  44.04 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-117S)

Initial Displacement:  1.084 ft Static Water Column Height:  44.04 ft
Total Well Penetration Depth:  44.04 ft Screen Length:  44.04 ft
Casing Radius:  0.167 ft Well Radius:  0.4167 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 12.17 ft/day y0 = 0.6436 ft
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MW-117S SLUG K RISING HEAD

Data Set:  S:\...\MW-117S_SlugKRisingHeadGraphHo.aqt
Date:  07/08/14 Time:  16:07:03

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-117S
Test Date:  03 Oct 2013

AQUIFER DATA

Saturated Thickness:  44.04 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-117S)

Initial Displacement:  0.926 ft Static Water Column Height:  44.04 ft
Total Well Penetration Depth:  44.04 ft Screen Length:  44.04 ft
Casing Radius:  0.167 ft Well Radius:  0.4167 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 11.65 ft/day y0 = 0.4831 ft
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MW-117S SLUG L FALLING HEAD

Data Set:  S:\...\MW-117S_SlugLFallingHeadGraphHo.aqt
Date:  07/08/14 Time:  16:07:46

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-117S
Test Date:  03 Oct 2013

AQUIFER DATA

Saturated Thickness:  44.04 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-117S)

Initial Displacement:  1.142 ft Static Water Column Height:  44.04 ft
Total Well Penetration Depth:  44.04 ft Screen Length:  44.04 ft
Casing Radius:  0.167 ft Well Radius:  0.4167 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 8.416 ft/day y0 = 0.4338 ft
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MW-117S SLUG L RISING HEAD

Data Set:  S:\...\MW-117S_SlugLRisingHeadGraphHo.aqt
Date:  07/08/14 Time:  16:08:15

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-117S
Test Date:  03 Oct 2013

AQUIFER DATA

Saturated Thickness:  44.04 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-117S)

Initial Displacement:  0.87 ft Static Water Column Height:  44.04 ft
Total Well Penetration Depth:  44.04 ft Screen Length:  44.04 ft
Casing Radius:  0.167 ft Well Radius:  0.4167 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 8.249 ft/day y0 = 0.4279 ft
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MW-118 SLUG C FALLING HEAD

Data Set:  S:\...\MW-118_SlugCFallingHeadGraphHo.aqt
Date:  07/08/14 Time:  16:15:13

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-118
Test Date:  01 Oct 2013

AQUIFER DATA

Saturated Thickness:  56.67 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-118)

Initial Displacement:  0.668 ft Static Water Column Height:  50.67 ft
Total Well Penetration Depth:  56.67 ft Screen Length:  56.67 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 2.805 ft/day y0 = 0.3018 ft
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MW-118 SLUG C RISING HEAD

Data Set:  S:\...\MW-118_SlugCRisingHeadGraphHo.aqt
Date:  07/08/14 Time:  16:15:48

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-118
Test Date:  01 Oct 2013

AQUIFER DATA

Saturated Thickness:  56.67 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-118)

Initial Displacement:  0.755 ft Static Water Column Height:  50.67 ft
Total Well Penetration Depth:  56.67 ft Screen Length:  56.67 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 3.549 ft/day y0 = 0.3585 ft
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MW-118 SLUG F FALLING HEAD

Data Set:  S:\...\MW-118_SlugFFallingHeadSlugHo.aqt
Date:  07/08/14 Time:  16:16:26

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-118
Test Date:  01 Oct 2013

AQUIFER DATA

Saturated Thickness:  56.67 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-118)

Initial Displacement:  0.885 ft Static Water Column Height:  50.67 ft
Total Well Penetration Depth:  56.67 ft Screen Length:  56.67 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 4.746 ft/day y0 = 0.2888 ft
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MW-118 SLUG F RISING HEAD

Data Set:  S:\...\MW-118_SlugFRisingHeadGraphHo.aqt
Date:  07/08/14 Time:  16:17:38

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-118
Test Date:  01 Oct 2013

AQUIFER DATA

Saturated Thickness:  56.67 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-118)

Initial Displacement:  0.894 ft Static Water Column Height:  50.67 ft
Total Well Penetration Depth:  56.67 ft Screen Length:  56.67 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 5.342 ft/day y0 = 0.4663 ft
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MW-118 SLUG I FALLING HEAD

Data Set:  S:\...\MW-118_SlugIFallingHeadSlugHo.aqt
Date:  07/08/14 Time:  18:21:46

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-118
Test Date:  01 Oct 2013

AQUIFER DATA

Saturated Thickness:  56.67 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-118)

Initial Displacement:  0.827 ft Static Water Column Height:  50.67 ft
Total Well Penetration Depth:  56.67 ft Screen Length:  56.67 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 4.601 ft/day y0 = 0.351 ft
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MW-118 SLUG I RISING HEAD

Data Set:  S:\...\MW-118_SlugIRisingHeadGraphHo.aqt
Date:  07/08/14 Time:  18:22:21

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-118
Test Date:  01 Oct 2013

AQUIFER DATA

Saturated Thickness:  56.67 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-118)

Initial Displacement:  0.97 ft Static Water Column Height:  50.67 ft
Total Well Penetration Depth:  56.67 ft Screen Length:  56.67 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 6.246 ft/day y0 = 0.4607 ft
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MW-119 SLUG G FALLING HEAD

Data Set:  S:\...\MW-119_SlugGFallingHeadGraphHo.aqt
Date:  07/08/14 Time:  18:23:10

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.22
Location:  Lisbon
Test Well:  MW-109
Test Date:  1 Oct 2013

AQUIFER DATA

Saturated Thickness:  4.19 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-119)

Initial Displacement:  0.655 ft Static Water Column Height:  4.19 ft
Total Well Penetration Depth:  23.74 ft Screen Length:  19.55 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.1038 ft/day y0 = 0.3263 ft
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MW-119 SLUG G RISING HEAD

Data Set:  S:\...\MW-119_SlugGRisingHeadGraphHo.aqt
Date:  07/08/14 Time:  18:23:52

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.22
Location:  Lisbon
Test Well:  MW-109
Test Date:  1 Oct 2013

AQUIFER DATA

Saturated Thickness:  4.19 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-119)

Initial Displacement:  1.018 ft Static Water Column Height:  4.19 ft
Total Well Penetration Depth:  23.74 ft Screen Length:  19.55 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.1436 ft/day y0 = 0.3662 ft
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MW-119 SLUG H FALLING HEAD

Data Set:  S:\...\MW-119_SlugHFallingHeadGraphHo.aqt
Date:  07/08/14 Time:  18:24:32

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.22
Location:  Lisbon
Test Well:  MW-109
Test Date:  1 Oct 2013

AQUIFER DATA

Saturated Thickness:  4.19 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-119)

Initial Displacement:  0.367 ft Static Water Column Height:  4.19 ft
Total Well Penetration Depth:  23.74 ft Screen Length:  19.55 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.1524 ft/day y0 = 0.1805 ft
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MW-119 SLUG H RISING HEAD

Data Set:  S:\...\MW-119_SlugHRisingHeadSlugHo.aqt
Date:  07/08/14 Time:  18:25:22

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.22
Location:  Lisbon
Test Well:  MW-109
Test Date:  1 Oct 2013

AQUIFER DATA

Saturated Thickness:  4.19 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-119)

Initial Displacement:  0.326 ft Static Water Column Height:  4.19 ft
Total Well Penetration Depth:  23.74 ft Screen Length:  19.55 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.1266 ft/day y0 = 0.239 ft
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MW-120 SLUG C RISING HEAD

Data Set:  S:\...\MW-120_SlugCRisingHeadGraphHo.aqt
Date:  07/08/14 Time:  18:26:48

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-120
Test Date:  03 Oct 2013

AQUIFER DATA

Saturated Thickness:  120.7 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-120)

Initial Displacement:  0.767 ft Static Water Column Height:  120.7 ft
Total Well Penetration Depth:  120.7 ft Screen Length:  120.7 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 7.39 ft/day y0 = 0.3385 ft
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MW-120 SLUG F RISING HEAD

Data Set:  S:\...\MW-120_SlugFRisingHeadGraphHo.aqt
Date:  07/08/14 Time:  18:28:01

PROJECT INFORMATION

Company:  Rio Algom
Project:  1350.21
Location:  Lisbon
Test Well:  MW-120
Test Date:  03 Oct 2013

AQUIFER DATA

Saturated Thickness:  120.7 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-120)

Initial Displacement:  0.543 ft Static Water Column Height:  120.7 ft
Total Well Penetration Depth:  120.7 ft Screen Length:  120.7 ft
Casing Radius:  0.167 ft Well Radius:  0.333 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 6.283 ft/day y0 = 0.2204 ft
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FIGURE G-1.  TIME SERIES GRAPHS OF ARSENIC, MOLYBDENUM,
SELENIUM, AND URANIUM CONCENTRATIONS FOR
POINT OF COMPLIANCE WELL EF-3A
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/EF-3A_metals.grf
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*Non-detect values are
represented by open symbols

Alternate Concentration Limit
= 3.06 mg/L

Alternate Concentration Limit
= 23.34 mg/L

Alternate Concentration Limit
= 0.93 mg/L

Alternate Concentration Limit
= 96.87 mg/L

mg/L = Milligrams per liter
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FIGURE G-2.  TIME SERIES GRAPHS OF BICARBONATE, CHLORIDE,
AND SULFATE CONCENTRATIONS FOR
POINT OF COMPLIANCE WELL EF-3A
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/EF-3A_common.grf

mg/L = Milligrams per liter
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FIGURE G-3.  TIME SERIES GRAPHS OF pH AND TOTAL DISSOLVED SOLIDS
CONCENTRATIONS AND GROUND WATER LEVEL ELEVATION
FOR POINT OF COMPLIANCE WELL EF-3A
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/EF-3A_parameters.grf

mg/L = Milligrams per liter
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FIGURE G-4.  TIME SERIES GRAPHS OF ARSENIC, MOLYBDENUM,
SELENIUM, AND URANIUM CONCENTRATIONS FOR
TREND WELL EF-6
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/EF-6_metals.grf
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*Non-detect values are
represented by open symbolsmg/L = Milligrams per liter

Target Action Level
= 3.9 mg/L
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FIGURE G-5.  TIME SERIES GRAPHS OF BICARBONATE, CHLORIDE, AND
SULFATE CONCENTRATIONS FOR TREND WELL EF-6
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/EF-6_common.grf

mg/L = Milligrams per liter
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FIGURE G-6.  TIME SERIES GRAPHS OF pH AND TOTAL DISSOLVED SOLIDS,
CONCENTRATIONS AND GROUND WATER LEVEL ELEVATION
FOR TREND WELL EF-6
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/EF-6_parameters.grf

mg/L = Milligrams per liter
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FIGURE G-7.  TIME SERIES GRAPHS OF ARSENIC, MOLYBDENUM,
SELENIUM, AND URANIUM CONCENTRATIONS FOR
TREND WELL EF-8
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/EF-8_metals.grf
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*Non-detect values are
represented by open symbolsmg/L = Milligrams per liter

Target Action Level
= 0.30 mg/L
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FIGURE G-8.  TIME SERIES GRAPHS OF BICARBONATE, CHLORIDE, AND
SULFATE CONCENTRATIONS FOR TREND WELL EF-8
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/EF-8_common.grf

mg/L = Milligrams per liter
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FIGURE G-9.  TIME SERIES GRAPHS OF pH AND TOTAL DISSOLVED SOLIDS,
CONCENTRATIONS AND GROUND WATER LEVEL ELEVATION
FOR TREND WELL EF-8
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/EF-8_parameters.grf

mg/L = Milligrams per liter
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FIGURE G-10.  TIME SERIES GRAPHS OF ARSENIC, MOLYBDENUM,
SELENIUM, AND URANIUM CONCENTRATIONS FOR
TREND WELL H-63
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/H-63_metals.grf
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*Non-detect values are
represented by open symbolsmg/L = Milligrams per liter

Target Action Level
= 0.06 mg/L
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FIGURE G-11.  TIME SERIES GRAPHS OF BICARBONATE, CHLORIDE, AND
SULFATE CONCENTRATIONS FOR TREND WELL H-63
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/H-63_common.grf

mg/L = Milligrams per liter
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FIGURE G-12.  TIME SERIES GRAPHS OF pH AND TOTAL DISSOLVED SOLIDS,
CONCENTRATIONS AND GROUND WATER LEVEL ELEVATION
FOR TREND WELL H-63
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/H-63_parameters.grf

mg/L = Milligrams per liter
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FIGURE G-13.  TIME SERIES GRAPHS OF ARSENIC, MOLYBDENUM,
SELENIUM, AND URANIUM CONCENTRATIONS FOR
TREND WELL LW-1
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/LW-1_metals.grf

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

DATE

0.00

0.01

0.02

0.03

0.04

0.05

U
R

AN
IU

M
C

O
N

C
EN

TR
AT

IO
N

in
 m

g/
L

*Non-detect values are
represented by open symbolsmg/L = Milligrams per liter

Target Action Level
= 0.028 mg/L
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FIGURE G-14.  TIME SERIES GRAPHS OF BICARBONATE, CHLORIDE, AND
SULFATE CONCENTRATIONS FOR TREND WELL LW-1
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/LW-1_common.grf

mg/L = Milligrams per liter
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FIGURE G-15.  TIME SERIES GRAPHS OF pH AND TOTAL DISSOLVED SOLIDS,
CONCENTRATIONS AND GROUND WATER LEVEL ELEVATION
FOR TREND WELL LW-1
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/LW-1_parameters.grf

mg/L = Milligrams per liter
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FIGURE G-16.  TIME SERIES GRAPHS OF ARSENIC, MOLYBDENUM,
SELENIUM, AND URANIUM CONCENTRATIONS FOR
TREND WELL ML-1
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/ML-1_metals.grf
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*Non-detect values are
represented by open symbolsmg/L = Milligrams per liter

Target Action Level
= 0.26 mg/L
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FIGURE G-17.  TIME SERIES GRAPHS OF BICARBONATE, CHLORIDE, AND
SULFATE CONCENTRATIONS FOR TREND WELL ML-1
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/ML-1_common.grf

mg/L = Milligrams per liter
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FIGURE G-18.  TIME SERIES GRAPHS OF pH AND TOTAL DISSOLVED SOLIDS,
CONCENTRATIONS AND GROUND WATER LEVEL ELEVATION
FOR TREND WELL ML-1
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/ML-1_parameters.grf

mg/L = Milligrams per liter
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FIGURE G-19.  TIME SERIES GRAPHS OF ARSENIC, MOLYBDENUM,
SELENIUM, AND URANIUM CONCENTRATIONS FOR
MONITOR BACKGROUND WELL MW-13
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/MW-13_metals.grf
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*Non-detect values are
represented by open symbolsmg/L = Milligrams per liter

Background Level
= 0.01 mg/L
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= 0.02 mg/L

Background Level
= 0.066 mg/L
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FIGURE G-20.  TIME SERIES GRAPHS OF BICARBONATE, CHLORIDE,
AND SULFATE CONCENTRATIONS FOR MONITOR
BACKGROUND WELL MW-13
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/MW-13_common.grf

mg/L = Milligrams per liter
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FIGURE G-21.  TIME SERIES GRAPHS OF pH AND TOTAL DISSOLVED SOLIDS,
CONCENTRATIONS AND GROUND WATER LEVEL ELEVATION
FOR MONITOR BACKGROUND WELL MW-13
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/MW-13_parameters.grf

mg/L = Milligrams per liter
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FIGURE G-22.  TIME SERIES GRAPHS OF ARSENIC, MOLYBDENUM,
SELENIUM, AND URANIUM CONCENTRATIONS FOR
MONITOR BACKGROUND WELL MW-5
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/MW-5_metals.grf
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FIGURE G-23.  TIME SERIES GRAPHS OF BICARBONATE, CHLORIDE,
AND SULFATE CONCENTRATIONS FOR MONITOR
BACKGROUND WELL MW-5
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/MW-5_common.grf

mg/L = Milligrams per liter
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FIGURE G-24.  TIME SERIES GRAPHS OF pH AND TOTAL DISSOLVED SOLIDS,
CONCENTRATIONS AND GROUND WATER LEVEL ELEVATION
FOR MONITOR BACKGROUND WELL MW-5
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/MW-5_parameters.grf

mg/L = Milligrams per liter
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FIGURE G-25.  TIME SERIES GRAPHS OF ARSENIC, MOLYBDENUM,
SELENIUM, AND URANIUM CONCENTRATIONS FOR
POINT OF COMPLIANCE WELL OW-UT-9
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/OW-UT-9_metals.grf
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*Non-detect values are
represented by open symbolsmg/L = Milligrams per liter

Alternate Concentration Limit
= 2.63 mg/L

Alternate Concentration Limit
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= 0.10 mg/L

Alternate Concentration Limit
= 101.58 mg/L
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FIGURE G-26.  TIME SERIES GRAPHS OF BICARBONATE, CHLORIDE,
AND SULFATE CONCENTRATIONS FOR
POINT OF COMPLIANCE WELL OW-UT-9
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/OW-UT-9_common.grf

mg/L = Milligrams per liter
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FIGURE G-27.  TIME SERIES GRAPHS OF pH AND TOTAL DISSOLVED SOLIDS
CONCENTRATIONS AND GROUND WATER LEVEL ELEVATION
FOR POINT OF COMPLIANCE WELL OW-UT-9
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/OW-UT-9_parameters.grf

mg/L = Milligrams per liter
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FIGURE G-28.  TIME SERIES GRAPHS OF ARSENIC, MOLYBDENUM,
SELENIUM, AND URANIUM CONCENTRATIONS FOR
TREND WELL RL-1
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/RL-1_metals.grf
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*Non-detect values are
represented by open symbolsmg/L = Milligrams per liter

Target Action Level
= 42.1 mg/L
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FIGURE G-29.  TIME SERIES GRAPHS OF BICARBONATE, CHLORIDE, AND
SULFATE CONCENTRATIONS FOR TREND WELL RL-1
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/RL-1_common.grf

mg/L = Milligrams per liter
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FIGURE G-30.  TIME SERIES GRAPHS OF pH AND TOTAL DISSOLVED SOLIDS,
CONCENTRATIONS AND GROUND WATER LEVEL ELEVATION
FOR TREND WELL RL-1
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/RL-1_parameters.grf

mg/L = Milligrams per liter
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FIGURE G-31.  TIME SERIES GRAPHS OF ARSENIC, MOLYBDENUM,
SELENIUM, AND URANIUM CONCENTRATIONS FOR
TREND WELL RL-3
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/RL-3_metals.grf
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*Non-detect values are
represented by open symbolsmg/L = Milligrams per liter

Target Action Level
= 37.3 mg/L
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FIGURE G-32.  TIME SERIES GRAPHS OF BICARBONATE, CHLORIDE, AND
SULFATE CONCENTRATIONS FOR TREND WELL RL-3
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/RL-3_common.grf

mg/L = Milligrams per liter
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FIGURE G-33.  TIME SERIES GRAPHS OF pH AND TOTAL DISSOLVED SOLIDS,
CONCENTRATIONS AND GROUND WATER LEVEL ELEVATION
FOR TREND WELL RL-3
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/RL-3_parameters.grf

mg/L = Milligrams per liter
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FIGURE G-34.  TIME SERIES GRAPHS OF ARSENIC, MOLYBDENUM,
SELENIUM, AND URANIUM CONCENTRATIONS FOR
POINT OF EXPOSURE WELL RL-4
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/RL-4_metals.grf
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*Non-detect values are
represented by open symbolsmg/L = Milligrams per liter

Compliance Limit
= 0.32 mg/L
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FIGURE G-35.  TIME SERIES GRAPHS OF BICARBONATE, CHLORIDE,
AND SULFATE CONCENTRATIONS FOR
POINT OF EXPOSURE WELL RL-4
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/RL-4_common.grf

mg/L = Milligrams per liter
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FIGURE G-36.  TIME SERIES GRAPHS OF pH AND TOTAL DISSOLVED SOLIDS,
CONCENTRATIONS AND GROUND WATER LEVEL ELEVATION
FOR POINT OF EXPOSURE WELL RL-4
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/RL-4_parameters.grf

mg/L = Milligrams per liter
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FIGURE G-37.  TIME SERIES GRAPHS OF ARSENIC, MOLYBDENUM,
SELENIUM, AND URANIUM CONCENTRATIONS FOR
POINT OF EXPOSURE WELL RL-5
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/RL-5_metals.grf
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*Non-detect values are
represented by open symbolsmg/L = Milligrams per liter

Compliance Limit
= 0.32 mg/L
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FIGURE G-38.  TIME SERIES GRAPHS OF BICARBONATE, CHLORIDE,
AND SULFATE CONCENTRATIONS FOR
POINT OF EXPOSURE WELL RL-5
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/RL-5_common.grf

mg/L = Milligrams per liter
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FIGURE G-39.  TIME SERIES GRAPHS OF pH AND TOTAL DISSOLVED SOLIDS,
CONCENTRATIONS AND GROUND WATER LEVEL ELEVATION
FOR POINT OF EXPOSURE WELL RL-5
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/RL-5_parameters.grf

mg/L = Milligrams per liter
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FIGURE G-40.  TIME SERIES GRAPHS OF ARSENIC, MOLYBDENUM,
SELENIUM, AND URANIUM CONCENTRATIONS FOR
POINT OF EXPOSURE WELL RL-6
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/RL-6_metals.grf
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*Non-detect values are
represented by open symbolsmg/L = Milligrams per liter

Compliance Limit
= 0.32 mg/L
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FIGURE G-41.  TIME SERIES GRAPHS OF BICARBONATE, CHLORIDE,
AND SULFATE CONCENTRATIONS FOR
POINT OF EXPOSURE WELL RL-6
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/RL-6_common.grf

mg/L = Milligrams per liter
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FIGURE G-42.  TIME SERIES GRAPHS OF pH AND TOTAL DISSOLVED SOLIDS,
CONCENTRATIONS AND GROUND WATER LEVEL ELEVATION
FOR POINT OF EXPOSURE WELL RL-6
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/RL-6_parameters.grf

mg/L = Milligrams per liter



2012 2013 2014 2015

0.000

0.001

0.002

0.003

0.004

0.005
AR

SE
N

IC
C

O
N

C
EN

TR
AT

IO
N

in
 m

g/
L

2012 2013 2014 2015

0.00

0.01

0.02

0.03

0.04

0.05

M
O

LY
BD

EN
U

M
C

O
N

C
EN

TR
AT

IO
N

in
 m

g/
L

2012 2013 2014 2015

0.000

0.005

0.010

0.015

0.020

0.025

SE
LE

N
IU

M
C

O
N

C
EN

TR
AT

IO
N

in
 m

g/
L

FIGURE G-43.  TIME SERIES GRAPHS OF ARSENIC, MOLYBDENUM,
SELENIUM, AND URANIUM CONCENTRATIONS FOR
MONITOR WELL MW-100
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/100_metals.grf

2012 2013 2014 2015

DATE

0.00

0.01

0.02

0.03

0.04

0.05

U
R

AN
IU

M
C

O
N

C
EN

TR
AT

IO
N

in
 m

g/
L

*Non-detect values are
represented by open symbolsmg/L = Milligrams per liter



2012 2013 2014 2015

0

100

200

300

400

500
BI

C
AR

BO
N

AT
E

C
O

N
C

EN
TR

AT
IO

N
in

 m
g/

L

2012 2013 2014 2015

0

10

20

30

40

50

C
H

LO
R

ID
E

C
O

N
C

EN
TR

AT
IO

N
in

 m
g/

L

2012 2013 2014 2015

DATE

0

100

200

300

400

500

S
U

LF
A

TE
C

O
N

C
EN

TR
AT

IO
N

in
 m

g/
L

FIGURE G-44.  TIME SERIES GRAPHS OF BICARBONATE, CHLORIDE,
AND SULFATE CONCENTRATIONS FOR
MONITOR WELL MW-100
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/EF-3A_common.grf

mg/L = Milligrams per liter
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FIGURE G-45.  TIME SERIES GRAPHS OF pH AND TOTAL DISSOLVED SOLIDS
CONCENTRATIONS AND GROUND WATER LEVEL ELEVATION
FOR MONITOR WELL MW-100
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/100_parameters.grf

mg/L = Milligrams per liter
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FIGURE G-46.  TIME SERIES GRAPHS OF ARSENIC, MOLYBDENUM,
SELENIUM, AND URANIUM CONCENTRATIONS FOR
MONITOR WELL MW-101
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/100_metals.grf

2012 2013 2014 2015

DATE

0

50

100

150

200

250

U
R

AN
IU

M
C

O
N

C
EN

TR
AT

IO
N

in
 m

g/
L

*Non-detect values are
represented by open symbolsmg/L = Milligrams per liter



2012 2013 2014 2015

0

1,000

2,000

3,000

4,000

5,000
BI

C
AR

BO
N

AT
E

C
O

N
C

EN
TR

AT
IO

N
in

 m
g/

L

2012 2013 2014 2015

0

500

1,000

1,500

2,000

2,500

C
H

LO
R

ID
E

C
O

N
C

EN
TR

AT
IO

N
in

 m
g/

L

2012 2013 2014 2015

DATE

5,000

6,000

7,000

8,000

9,000

10,000

S
U

LF
A

TE
C

O
N

C
EN

TR
AT

IO
N

in
 m

g/
L

FIGURE G-47.  TIME SERIES GRAPHS OF BICARBONATE, CHLORIDE,
AND SULFATE CONCENTRATIONS FOR
MONITOR WELL MW-101
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/EF-3A_common.grf

mg/L = Milligrams per liter
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FIGURE G-48.  TIME SERIES GRAPHS OF pH AND TOTAL DISSOLVED SOLIDS
CONCENTRATIONS AND GROUND WATER LEVEL ELEVATION
FOR MONITOR WELL MW-101
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/101_parameters.grf

mg/L = Milligrams per liter
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FIGURE G-49.  TIME SERIES GRAPHS OF ARSENIC, MOLYBDENUM,
SELENIUM, AND URANIUM CONCENTRATIONS FOR
MONITOR WELL MW-102
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/100_metals.grf
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*Non-detect values are
represented by open symbolsmg/L = Milligrams per liter
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FIGURE G-50.  TIME SERIES GRAPHS OF BICARBONATE, CHLORIDE,
AND SULFATE CONCENTRATIONS FOR
MONITOR WELL MW-102
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/EF-3A_common.grf

mg/L = Milligrams per liter
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FIGURE G-51.  TIME SERIES GRAPHS OF pH AND TOTAL DISSOLVED SOLIDS
CONCENTRATIONS AND GROUND WATER LEVEL ELEVATION
FOR MONITOR WELL MW-102
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/102_parameters.grf

mg/L = Milligrams per liter
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FIGURE G-52.  TIME SERIES GRAPHS OF ARSENIC, MOLYBDENUM,
SELENIUM, AND URANIUM CONCENTRATIONS FOR
MONITOR WELL MW-102DB
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/100_metals.grf
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*Non-detect values are
represented by open symbolsmg/L = Milligrams per liter
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FIGURE G-53.  TIME SERIES GRAPHS OF BICARBONATE, CHLORIDE,
AND SULFATE CONCENTRATIONS FOR
MONITOR WELL MW-102DB
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/EF-3A_common.grf

mg/L = Milligrams per liter
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FIGURE G-54.  TIME SERIES GRAPHS OF pH AND TOTAL DISSOLVED SOLIDS
CONCENTRATIONS AND GROUND WATER LEVEL ELEVATION
FOR MONITOR WELL MW-102DB
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/102DB_parameters.grf

mg/L = Milligrams per liter



2012 2013 2014 2015

0.000

0.001

0.002

0.003

0.004

0.005
AR

SE
N

IC
C

O
N

C
EN

TR
AT

IO
N

in
 m

g/
L

2012 2013 2014 2015

0.00

0.05

0.10

0.15

0.20

0.25

M
O

LY
BD

EN
U

M
C

O
N

C
EN

TR
AT

IO
N

in
 m

g/
L

2012 2013 2014 2015

0.00

0.01

0.02

0.03

0.04

0.05

SE
LE

N
IU

M
C

O
N

C
EN

TR
AT

IO
N

in
 m

g/
L

FIGURE G-55.  TIME SERIES GRAPHS OF ARSENIC, MOLYBDENUM,
SELENIUM, AND URANIUM CONCENTRATIONS FOR
MONITOR WELL MW-103
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/100_metals.grf
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*Non-detect values are
represented by open symbolsmg/L = Milligrams per liter
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FIGURE G-56.  TIME SERIES GRAPHS OF BICARBONATE, CHLORIDE,
AND SULFATE CONCENTRATIONS FOR
MONITOR WELL MW-103
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/EF-3A_common.grf

mg/L = Milligrams per liter
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FIGURE G-57.  TIME SERIES GRAPHS OF pH AND TOTAL DISSOLVED SOLIDS
CONCENTRATIONS AND GROUND WATER LEVEL ELEVATION
FOR MONITOR WELL MW-103
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/103_parameters.grf

mg/L = Milligrams per liter
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FIGURE G-58.  TIME SERIES GRAPHS OF ARSENIC, MOLYBDENUM,
SELENIUM, AND URANIUM CONCENTRATIONS FOR
MONITOR WELL MW-104
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/100_metals.grf
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*Non-detect values are
represented by open symbolsmg/L = Milligrams per liter
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FIGURE G-59.  TIME SERIES GRAPHS OF BICARBONATE, CHLORIDE,
AND SULFATE CONCENTRATIONS FOR
MONITOR WELL MW-104
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/EF-3A_common.grf

mg/L = Milligrams per liter
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FIGURE G-60.  TIME SERIES GRAPHS OF pH AND TOTAL DISSOLVED SOLIDS
CONCENTRATIONS AND GROUND WATER LEVEL ELEVATION
FOR MONITOR WELL MW-104
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/103_parameters.grf

mg/L = Milligrams per liter



2012 2013 2014 2015

0.000

0.005

0.010

0.015

0.020

0.025
AR

SE
N

IC
C

O
N

C
EN

TR
AT

IO
N

in
 m

g/
L

2012 2013 2014 2015

0.00

0.01

0.02

0.03

0.04

0.05

M
O

LY
BD

EN
U

M
C

O
N

C
EN

TR
AT

IO
N

in
 m

g/
L

2012 2013 2014 2015

0.000

0.005

0.010

0.015

0.020

0.025

SE
LE

N
IU

M
C

O
N

C
EN

TR
AT

IO
N

in
 m

g/
L

FIGURE G-61.  TIME SERIES GRAPHS OF ARSENIC, MOLYBDENUM,
SELENIUM, AND URANIUM CONCENTRATIONS FOR
MONITOR WELL MW-105
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/100_metals.grf
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*Non-detect values are
represented by open symbolsmg/L = Milligrams per liter
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FIGURE G-62.  TIME SERIES GRAPHS OF BICARBONATE, CHLORIDE,
AND SULFATE CONCENTRATIONS FOR
MONITOR WELL MW-105
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/EF-3A_common.grf

mg/L = Milligrams per liter
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FIGURE G-63.  TIME SERIES GRAPHS OF pH AND TOTAL DISSOLVED SOLIDS
CONCENTRATIONS AND GROUND WATER LEVEL ELEVATION
FOR MONITOR WELL MW-105
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/105_parameters.grf

mg/L = Milligrams per liter
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FIGURE G-64.  TIME SERIES GRAPHS OF ARSENIC, MOLYBDENUM,
SELENIUM, AND URANIUM CONCENTRATIONS FOR
MONITOR WELL MW-105
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/100_metals.grf
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*Non-detect values are
represented by open symbolsmg/L = Milligrams per liter
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FIGURE G-65.  TIME SERIES GRAPHS OF BICARBONATE, CHLORIDE,
AND SULFATE CONCENTRATIONS FOR
MONITOR WELL MW-106
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/EF-3A_common.grf

mg/L = Milligrams per liter
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FIGURE G-66.  TIME SERIES GRAPHS OF pH AND TOTAL DISSOLVED SOLIDS
CONCENTRATIONS AND GROUND WATER LEVEL ELEVATION
FOR MONITOR WELL MW-106
RIO ALGOM MINING, LISBON FACILITY

1350 - Rio Algom/22/ReportFigures/Graphs/106_parameters.grf

mg/L = Milligrams per liter



 

 

 
 

APPENDIX H 
 
 
 

WATER QUALITY SUMMARY TABLE 
 

  



TABLE H-1.  SUMMARY OF ROUTINE PARAMETERS, COMMON CONSTITUENTS, AND TRACE METALS IN GROUNDWATER
RIO ALGOM MINING LLC, LISBON FACILITY

pH
(s.u.)

EC
(μmhos/cm)

T
(°C)

pH
(s.u.)

EC
(μS/cm)

EF-3A 3373 3/22/2004 ▫ --- --- 17 7.26 5,924 --- --- --- --- 654 --- 1,104 --- --- ▫ 0.104 --- 1.62 0.028 14.1 Energy
EF-3A 3385B 7/1/2004 ▫ --- --- 12.9 7.19 5,128 --- --- --- --- 684 --- 1,050 798 --- ▫ 0.1 g --- 1.7 g 0.02 g 14.0 g Energy
EF-3A 3399B 9/16/2004 ▫ --- --- 16.8 6.96 5,968 --- --- --- --- 700 --- 1,116 1,934 --- ▫ 0.1 --- 1.9 0.02 14.9 Energy
EF-3A 3400B 9/16/2004 dup ▫ --- --- 16.8 6.96 5,968 --- --- --- --- 704 --- 1,119 --- --- ▫ 0.1 --- 1.9 0.03 16.4 Energy
EF-3A 3416B 12/17/2004 ▫ --- --- 9.9 7.14 5,243 --- --- --- --- 697 --- 1,094 1,997 --- ▫ 0.112 --- 1.80 0.017 16.4 Energy
EF-3A 3439B 3/3/2005 ▫ --- --- 11.7 7.26 5,239 --- --- --- --- 745 --- 1,148 2,083 --- ▫ 0.128 --- 2.04 0.021 17.9 Energy
EF-3A 3455B 6/23/2005 ▫ --- --- 12.9 7.27 5,628 --- --- --- --- 690 --- 1,180 2,208 --- ▫ 0.2 --- 2.2 0.03 19.4 Energy
EF-3A 3456B 6/23/2005 dup ▫ --- --- 12.9 7.27 5,628 --- --- --- --- 679 --- 1,180 --- --- ▫ 0.2 --- 2.2 0.03 19.4 Energy
EF-3A ▫ 9/30/2005 ▫ --- --- 12.2 6.92 7,200 --- --- --- --- 730 --- 906 2,070 5,160 ▫ 0.011 --- 1.8 0.016 17.2 ▫
EF-3A 3490B 11/10/2005 ▫ --- --- 11.9 7.26 4,971 --- --- --- --- 675 --- 1,192 2,106 4,940 ▫ 0.2 --- 2.0 0.03 13.4 Energy
EF-3A 3507B 3/23/2006 ▫ --- --- 12.3 7.06 5,563 --- --- --- --- 656 --- 1,074 2,058 5,260 ▫ 0.1 --- 1.7 0.02 14.9 Energy
EF-3A 3554 9/28/2006 ▫ --- --- 12.3 6.63 5,847 --- --- --- --- 691 <1 1,070 2,100 4,950 Energy 0.116 --- 1.70 0.020 17.7 Energy
EF-3A 3570 ABC 12/14/2006 ▫ --- --- 11.2 5.12 4,559 --- --- --- --- 653 <1 1,090 2,180 5,170 Energy 0.166 --- 2.09 0.028 19.5 Energy
EF-3A EF-3A 3/19/2007 ▫ --- --- 12.3 7.14 5,280 --- --- --- --- 500 --- 808 1,350 3,530 Energy 0.019 --- 0.9 0.010 10.3 Energy
EF-3A EF-3A 6/11/2007 ▫ --- --- 13.4 7.1 5,050 --- --- --- --- 511 --- 848 1,320 3,530 Energy 0.033 --- 1.0 0.005 11.0 Energy
EF-3A EF-3A 8/20/2007 ▫ --- --- 13.9 7.37 5,350 --- --- --- --- 522 --- 869 1,450 3,510 Energy 0.009 --- 0.1 0.003 10.2 Energy
EF-3A WPK-EF-3A 10/25/2007 ▫ 7.3 --- 12.8 7.83 5,160 --- --- --- --- 774 --- 1,180 2,430 5,970 Energy 0.093 --- 1.5 0.022 22.9 Energy
EF-3A RAM-EF-3A 10/25/2007 dup ▫ 6.97 --- --- --- --- --- --- --- --- 526 --- 872 1,340 3,500 Energy 0.021 --- 0.3 0.006 10.1 Energy
EF-3A EF-3A 3/19/2008 ▫ --- --- --- --- --- --- --- --- --- 799 --- 1,270 2,770 6,010 Energy 0.118 --- 2.0 0.026 25.1 Energy
EF-3A EF-3A 6/6/2008 ▫ --- --- 14.2 7.22 7,750 --- --- --- --- 799 --- 1,100 2,610 5,990 Energy 0.082 --- 1.5 0.020 23.6 Energy
EF-3A EF-3A 8/7/2008 ▫ 7.19 --- --- --- --- --- --- --- --- 780 --- 1,110 2,600 5,830 Energy 0.086 --- 1.5 0.021 23.9 Energy
EF-3A EF-3A 10/16/2008 ▫ --- --- 11.4 7.34 7,980 --- --- --- --- 829 --- 1,120 2,530 5,980 Energy 0.083 --- 1.6 0.010 24.7 Energy
EF-3A EF-3A 3/25/2009 ▫ --- --- 11.4 7.25 7,900 --- --- --- --- 833 --- 1,130 2,470 6,010 Energy 0.079 --- 1.4 0.035 23.3 Energy
EF-3A EF-3A 6/10/2009 ▫ --- --- --- --- --- --- --- --- --- 809 --- 1,040 2,480 6,060 Energy 0.087 --- 1.7 0.019 23.0 Energy
EF-3A EF-3A 8/12/2009 ▫ --- --- 15.9 7.13 7,840 --- --- --- --- 788 --- 1,100 2,390 5,720 Energy 0.088 --- 1.6 0.021 22.9 Energy
EF-3A EF-3A 4/28/2010 ▫ --- --- 13.5 8.06 6,990 --- --- --- --- 716 --- 1,700 2,070 5,820 Energy 0.417 --- 5.1 0.045 25.5 Energy
EF-3A EF-3A 8/26/2010 ▫ --- --- --- 7.3 --- --- --- --- --- 695 --- 1,350 2,030 5,290 Energy 0.248 --- 2.7 0.037 20.7 Energy
EF-3A EF-3A 5/26/2011 ▫ --- --- --- 7.36 --- --- --- --- --- 703 --- 1,250 2,090 7,700 Energy 0.192 --- 2.56 0.028 20.2 Energy
EF-3A EF-3A 10/19/2011 ▫ --- --- --- --- --- --- --- --- --- 693 --- 1,110 2,130 5,230 Energy 0.188 --- 2.36 0.028 18.1 Energy
EF-3A 6226 11/1/2012 HS 7.47 6,840 10.8 7.3 7,091 210 111 1,660 12 705 <5 1,200 2,100 4,860 Energy 0.16 --- 2.56 0.030 20.0 Energy
EF-3A 6227 11/1/2012 LF 7.39 6,770 12.5 7.0 9,995 235 117 1,550 13 722 <5 1,090 2,140 4,880 Energy 0.128 --- 1.87 0.028 19 Energy
EF-3A 6228 11/1/2012 dup LF 7.35 6,750 12.5 7.0 9,995 233 116 1,550 13 702 <5 1,100 2,090 4,770 Energy 0.129 --- 1.85 0.028 19 Energy
EF-3A 6229 11/1/2012 P 7.49 7,300 12.7 7.2 8,000 205 108 1,780 12 740 <5 1,340 2,210 5,060 Energy 0.192 --- 2.72 0.033 22 Energy
EF-3A 6360 4/5/2013 HS 7.47 6,660 12.4 6.6 5,795 205 108 1,460 11 660 <5 1,150 1,940 4,790 Energy 0.175 <0.03 2.25 0.032 20 Energy
EF-3A 6361 4/5/2013 LF 7.13 7,820 11.7 6.4 6,164 316 156 1,570 15 825 <5 1,150 2,510 5,700 Energy 0.079 0.05 1.61 0.033 24 Energy
EF-3A 6362 4/5/2013 P 7.42 7,500 12.4 6.8 5,775 199 105 1,650 11 729 <5 1,340 2,170 5,270 Energy 0.206 0.03 2.81 0.037 22 Energy
EF-3A 6363 4/5/2013 dup P 7.40 7,510 12.4 6.8 5,775 203 108 1,660 11 729 <5 1,350 2,170 5,350 Energy 0.194 0.04 2.81 0.036 23 Energy
EF-3A 6966 10/13/2013 HS 7.53 6,160 12.8 7.3 6,870 194 102 1,510 11 621 <5 1,090 1,730 4,280 Energy 0.185 <0.03 2.54 0.036 21.3 Energy
EF-3A 6967 10/13/2013 LF 7.17 7,930 12.2 7.0 8,495 313 155 1,530 14 853 <5 1,240 2,560 5,900 Energy 0.088 0.04 1.93 0.042 25.6 Energy
EF-3A 7062 12/14/2013 LF 7.32 6,990 9.9 7.2 7,364 232 118 1,510 11 693 <5 1,160 2,110 5,310 Energy 0.125 <0.03 1.98 0.03 20.5 Energy
EF-3A 7077 4/5/2014 HS 7.53 6,590 11.7 7.3 6,407 180 95 1,320 10 664 <5 1,180 1,950 5,180 Energy 0.184 <0.03 2.45 0.034 22.7 Energy
EF-3A 7078 4/5/2014 LF 7.12 8,070 11.4 7.0 8,472 298 147 1,440 14 859 <5 1,280 2,630 6,440 Energy 0.099 <0.03 2.03 0.041 27.5 Energy
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TABLE H-1.  SUMMARY OF ROUTINE PARAMETERS, COMMON CONSTITUENTS, AND TRACE METALS IN GROUNDWATER
RIO ALGOM MINING LLC, LISBON FACILITY

pH
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T
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(s.u.)
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FIELD

HCO3

QC SAMPLE 
CODEa Fe
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METHODb Mg Na K Cl CO3

ROUTINE PARAMETERSc
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DISSOLVED COMMON CONSTITUENTS (mg/L)d DISSOLVED TRACE METALS (mg/L)e

Ca As Mo Se USO4 TDS LABf LAB
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EF-6 3358 3/26/2004 ▫ --- --- 11.1 6.95 2,184 --- --- --- --- 440 --- 355 --- --- ▫ 0.0120 --- 0.0024 0.012 0.783 Energy
EF-6 3382B 6/29/2004 ▫ --- --- 16.6 6.97 2,032 --- --- --- --- 398 --- 346 --- --- ▫ 0.01 g --- 0.002 g 0.01 g 0.773 g Energy
EF-6 3398B 9/16/2004 ▫ --- --- 14.5 7.04 2,243 --- --- --- --- 304 --- 359 --- --- ▫ 0.01 --- 0.0006 0.01 0.715 Energy
EF-6 3415B 12/17/2004 ▫ --- --- 9.9 6.92 1,952 --- --- --- --- 296 --- 364 --- --- ▫ 0.0102 --- <0.0005 0.009 0.685 Energy
EF-6 3438B 3/3/2005 ▫ --- --- 11.4 6.63 1,883 --- --- --- --- 306 --- 352 --- --- ▫ 0.0111 --- 0.0011 0.013 0.700 Energy
EF-6 3454B 6/22/2005 ▫ --- --- 18.3 6.98 1,821 --- --- --- --- 288 --- 361 --- --- ▫ 0.01 --- 0.001 0.01 0.730 Energy
EF-6 ▫ 9/29/2005 ▫ --- --- 20.2 6.74 2,330 --- --- --- --- 290 --- 294 580 1,660 ▫ 0.033 --- <0.003 0.012 0.989 ▫
EF-6 3489B 11/9/2005 ▫ --- --- 12.8 6.88 1,750 --- --- --- --- 275 --- 368 598 1,636 ▫ 0.01 --- 0.0009 0.01 0.745 Energy
EF-6 3506B 3/23/2006 ▫ --- --- 12.4 6.93 2,031 --- --- --- --- 273 --- 366 573 1,624 ▫ 0.01 --- 0.0006 0.01 0.745 Energy
EF-6 3552 9/28/2006 ▫ --- --- 15 6.74 1,817 --- --- --- --- 277 <1 345 538 1,650 Energy 0.0093 --- 0.0016 0.009 0.716 Energy
EF-6 3569 ABC 12/14/2006 ▫ --- --- 10.2 6.91 2,022 --- --- --- --- 292 <1 350 625 1,720 Energy 0.0108 --- 0.0013 0.012 0.693 Energy
EF-6 EF-6 3/20/2007 ▫ --- --- 11.6 7.48 2,580 --- --- --- --- 292 --- 327 598 1,680 Energy 0.012 --- <0.1 0.011 0.646 Energy
EF-6 EF-6 6/11/2007 ▫ --- --- 13.5 7.43 2,420 --- --- --- --- 300 --- 311 576 1,660 Energy 0.012 --- <0.1 0.012 0.720 Energy
EF-6 EF-6 8/20/2007 ▫ --- --- 13.9 7.27 2,580 --- --- --- --- 285 --- 343 596 1,690 Energy 0.011 --- <0.1 0.013 0.704 Energy
EF-6 WPK-EF-6 10/25/2007 ▫ 7.3 --- 10.8 7.41 2,620 --- --- --- --- 292 --- 374 620 1,750 Energy 0.010 --- <0.1 0.013 0.638 Energy
EF-6 RAM-EF-6 10/25/2007 dup ▫ 6.97 --- --- --- --- --- --- --- --- 282 --- 350 600 1,670 Energy 0.011 --- <0.1 0.014 0.739 Energy
EF-6 EF-6 3/19/2008 ▫ --- --- --- --- --- --- --- --- --- 313 --- 376 616 1,550 Energy 0.011 --- <0.1 0.011 0.637 Energy
EF-6 EF-6 6/4/2008 ▫ --- --- 12.7 7.32 2,400 --- --- --- --- 292 --- 350 632 1,770 Energy 0.011 --- <0.1 0.010 0.742 Energy
EF-6 EF-6 8/6/2008 ▫ 7.17 --- --- --- --- --- --- --- --- 257 --- 359 613 1,660 Energy 0.011 --- <0.1 0.011 0.632 Energy
EF-6 EF-6 10/15/2008 ▫ --- --- 16 7.17 2,400 --- --- --- --- 291 --- 363 612 1,740 Energy 0.011 --- <0.1 0.011 0.686 Energy
EF-6 EF-6 3/25/2009 ▫ --- --- 10 7.32 2,540 --- --- --- --- 311 --- 374 601 1,650 Energy 0.009 --- <0.1 0.018 0.702 Energy
EF-6 EF-6 6/10/2009 ▫ --- --- --- --- --- --- --- --- --- 311 --- 365 620 1,770 Energy 0.011 --- <0.1 0.012 0.702 Energy
EF-6 EF-6 8/12/2009 ▫ --- --- 26.1 7.11 2,450 --- --- --- --- 302 --- 362 616 1,670 Energy 0.010 --- <0.1 0.010 0.688 Energy
EF-6 EF-6 4/28/2010 ▫ --- --- 18.5 6.98 2,580 --- --- --- --- 339 --- 395 645 1,810 Energy 0.010 --- <0.1 0.011 0.740 Energy
EF-6 EF-6 8/26/2010 ▫ --- --- --- 7 --- --- --- --- --- 342 --- 422 654 1,960 Energy 0.012 --- <0.1 0.013 0.886 Energy
EF-6 EF-6 5/26/2011 ▫ --- --- --- 7.08 --- --- --- --- --- 366 --- 434 717 2,100 Energy 0.015 --- <0.01 0.017 1.45 Energy
EF-6 EF-6 10/20/2011 ▫ --- --- --- --- --- --- --- --- --- 366 --- 412 716 2,130 Energy 0.013 --- <0.01 0.013 1.43 Energy
EF-6 6214 10/30/2012 HS 7.27 3,140 14.8 7.1 2,970 217 57 459 6 401 <5 479 795 2,170 Energy 0.014 --- <0.001 0.013 2.05 Energy
EF-6 6215 10/30/2012 LF 7.3 3,110 13.4 7.0 2,692 215 55 430 6 388 <5 487 789 2,180 Energy 0.013 --- 0.002 0.013 1.77 Energy
EF-6 6216 10/30/2012 P 7.21 3,010 12.7 7.0 2,587 218 58 388 6 373 <5 455 775 2,080 Energy 0.013 --- <0.001 0.012 1.55 Energy
EF-6 6329 4/2/2013 HS 7.25 3,340 12.9 7.0 4,201 212 56 465 6 413 <5 486 818 2,240 Energy 0.015 <0.03 <0.01 0.013 2.36 Energy
EF-6 6330 4/2/2013 dup HS 7.25 3,310 12.9 7.0 4,201 210 55 457 6 406 <5 470 804 2,190 Energy 0.015 <0.03 <0.01 0.014 2.31 Energy
EF-6 6331 4/2/2013 LF 7.22 3,370 11.8 7.1 3,187 212 56 445 6 400 <5 479 803 2,230 Energy 0.015 <0.03 <0.01 0.014 2 Energy
EF-6 6332 4/2/2013 P 7.18 3,240 12.3 7.0 3,227 244 65 375 6 378 <5 472 862 2,180 Energy 0.013 <0.03 <0.01 0.011 1.15 Energy
EF-6 6951 10/11/2013 HS 7.23 3,200 13.2 7.1 3,470 204 53 464 6 400 <5 505 783 2,210 Energy 0.015 <0.03 <0.01 0.016 2.19 Energy
EF-6 6952 10/11/2013 dup HS 7.22 3,180 13.2 7.1 3,470 207 54 472 6 394 <5 491 772 2,230 Energy 0.014 <0.03 <0.01 0.016 2.15 Energy
EF-6 6953 10/11/2013 LF 7.29 3,190 12.0 7.1 3,444 211 54 484 6 393 <5 494 778 2,240 Energy 0.015 <0.03 <0.01 0.016 2.13 Energy
EF-6 7139 4/5/2014 HS 7.33 3,150 11.0 7.1 3,128 186 49 427 5 380 <5 487 764 2,220 Energy 0.016 <0.03 <0.01 0.016 2.38 Energy
EF-6 7140 4/5/2014 LF 7.25 3,200 11.6 7.0 3,310 189 49 436 5 384 <5 495 786 2,250 Energy 0.016 <0.03 <0.01 0.016 2.30 Energy
EF-6 7072 4/5/2014 dup LF 7.47 3,200 11.6 7.0 3,310 189 49 437 5 384 <5 496 786 2,260 Energy 0.016 <0.03 <0.01 0.016 2.36 Energy

EF-8 3383B 6/29/2004 ▫ --- --- 14.3 6.93 923 --- --- --- --- 339 --- 254 --- --- ▫ 0.03 g --- 0.009 g 0.007 g 0.025 g Energy
EF-8 3397B 9/16/2004 ▫ --- --- 14.4 7.55 1,114 --- --- --- --- 79 --- 256 --- --- ▫ 0.03 --- 0.008 0.008 0.024 Energy
EF-8 3414B 12/17/2004 ▫ --- --- 10.3 7.57 878 --- --- --- --- 101 --- 268 --- --- ▫ 0.0273 --- 0.0070 0.007 0.024 Energy
EF-8 3437B 3/3/2005 ▫ --- --- 11.2 7.74 878 --- --- --- --- 203 --- 264 --- --- ▫ 0.0263 --- 0.0082 0.008 0.024 Energy
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TABLE H-1.  SUMMARY OF ROUTINE PARAMETERS, COMMON CONSTITUENTS, AND TRACE METALS IN GROUNDWATER
RIO ALGOM MINING LLC, LISBON FACILITY
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EF-8 3453B 6/22/2005 ▫ --- --- 16.2 7.37 877 --- --- --- --- 205 --- 277 --- --- ▫ 0.03 --- 0.008 0.008 0.025 Energy
EF-8 ▫ 9/29/2005 ▫ --- --- 13.7 7.12 650 --- --- --- --- 97 --- 222 240 720 ▫ 0.0129 --- 0.0078 0.008 0.025 ▫
EF-8 3488B 11/9/2005 ▫ --- --- 13.1 7.42 805 --- --- --- --- 97 --- 275 274 684 ▫ 0.03 --- 0.007 0.008 0.030 Energy
EF-8 3505B 3/23/2006 ▫ --- --- 12.1 7.36 970 --- --- --- --- 94 --- 255 282 784 ▫ 0.03 --- 0.008 0.008 0.030 Energy
EF-8 3551 9/28/2006 ▫ --- --- 14.5 7.2 888 --- --- --- --- 103 <1 267 241 742 Energy 0.0218 --- 0.0078 0.006 0.025 Energy
EF-8 3568 ABC 12/14/2006 ▫ --- --- 10.3 7.41 880 --- --- --- --- 97 <1 262 239 748 Energy 0.0280 --- 0.0081 0.007 0.026 Energy
EF-8 EF-8 3/20/2007 ▫ --- --- 11.5 7.66 1,168 --- --- --- --- 95 --- 229 237 722 Energy 0.025 --- <0.1 0.008 0.031 Energy
EF-8 EF-8 6/11/2007 ▫ --- --- 14.2 7.56 1,084 --- --- --- --- 102 --- 232 225 730 Energy 0.027 --- <0.1 0.008 0.057 Energy
EF-8 EF-8 8/21/2007 ▫ --- --- 14.1 7.26 1,201 --- --- --- --- 96 --- 242 236 758 Energy 0.026 --- <0.1 0.008 0.056 Energy
EF-8 WPK-EF-8 10/25/2007 ▫ 7.75 --- 11.6 7.68 1,189 --- --- --- --- 89 --- 269 235 736 Energy 0.030 --- <0.1 0.008 0.035 Energy
EF-8 RAM-EF-8 10/25/2007 dup ▫ 6.97 --- --- --- --- --- --- --- --- 94 --- 247 240 721 Energy 0.025 --- <0.1 0.008 0.052 Energy
EF-8 EF-8 3/19/2008 ▫ --- --- --- --- --- --- --- --- --- 111 --- 269 226 742 Energy 0.030 --- <0.1 0.008 0.045 Energy
EF-8 EF-8 6/6/2008 ▫ --- --- 13.1 7.71 1,162 --- --- --- --- 101 --- 257 247 772 Energy 0.031 --- <0.1 0.008 0.063 Energy
EF-8 EF-8 8/6/2008 ▫ 7.58 --- --- --- --- --- --- --- --- 92 --- 270 248 779 Energy 0.031 --- <0.1 0.008 0.068 Energy
EF-8 EF-8 10/15/2008 ▫ --- --- 14.1 7.58 1,187 --- --- --- --- 108 --- 268 246 798 Energy 0.030 --- <0.1 0.009 0.077 Energy
EF-8 EF-8 3/25/2009 ▫ --- --- 10.5 7.71 1,278 --- --- --- --- 116 --- 283 249 813 Energy 0.034 --- <0.1 0.009 0.105 Energy
EF-8 EF-8 6/10/2009 ▫ --- --- --- --- --- --- --- --- --- 119 --- 275 262 868 Energy 0.033 --- <0.1 0.009 0.114 Energy
EF-8 EF-8 8/12/2009 ▫ --- --- 17.7 7.5 1,304 --- --- --- --- 121 --- 283 262 835 Energy 0.031 --- <0.1 0.008 0.122 Energy
EF-8 EF-8 4/28/2010 ▫ --- --- 13.4 7.49 1,398 --- --- --- --- 139 --- 313 294 892 Energy 0.032 --- <0.1 0.009 0.183 Energy
EF-8 EF-8 8/25/2010 ▫ --- --- --- 7.31 --- --- --- --- --- 152 --- 335 312 1,040 Energy 0.033 --- <0.1 0.010 0.222 Energy
EF-8 EF-8 5/26/2011 ▫ --- --- --- 7.5 --- --- --- --- --- 162 --- 336 351 1,130 Energy 0.038 --- <0.01 0.012 0.332 Energy
EF-8 EF-8 8/31/2011 ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 0.371 Energy
EF-8 EF-8A 8/31/2011 dup ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 0.379 Energy
EF-8 EF-8 10/19/2011 ▫ --- --- --- --- --- --- --- --- --- 170 --- 312 375 1,120 Energy 0.035 --- <0.01 0.009 0.345 Energy
EF-8 EF-8A 10/19/2011 dup ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 0.509 Energy
EF-8 EF-8 12/8/2011 ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 0.354 Energy
EF-8 EF-8A 12/8/2011 dup ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 0.358 Energy
EF-8 EF-8 1/5/2012 LF --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 0.443 Energy
EF-8 EF-8-A 1/5/2012 dup LF --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 0.454 Energy
EF-8 EF-8-A 2/9/2012 LF --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 0.405 Energy
EF-8 EF-8-B 2/9/2012 dup LF --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 0.492 Energy
EF-8 EF-8-A 3/13/2012 LF --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 0.396 Energy
EF-8 EF-8B 3/13/2012 dup LF --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 0.408 Energy
EF-8 EF-8-A 4/25/2012 LF --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 0.430 Energy
EF-8 EF-8-B 4/25/2012 dup LF --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 0.431 Energy
EF-8 EF-8-A 5/8/2012 LF --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 0.463 Energy
EF-8 EF-8-B 5/8/2012 dup LF --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 0.465 Energy
EF-8 EF-8-A 6/13/2012 LF --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 0.484 Energy
EF-8 EF-8-B 6/13/2012 dup LF --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 0.482 Energy
EF-8 EF-8-A 7/18/2012 LF --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 0.504 Energy
EF-8 EF-8-B 7/18/2012 dup LF --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 0.463 Energy
EF-8 EF-8-A 8/22/2012 LF --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 0.545 Energy
EF-8 EF-8-B 8/22/2012 dup LF --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 0.546 Energy
EF-8 EF-8-A 9/13/2012 LF --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 0.541 Energy
EF-8 EF-8-B 9/13/2012 dup LF --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 0.552 Energy
EF-8 6222 10/31/2012 HS 7.61 1,670 12.3 7.6 3,041 209 51 135 5 174 <5 350 363 1,140 Energy 0.036 --- 0.009 0.011 0.523 Energy
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TABLE H-1.  SUMMARY OF ROUTINE PARAMETERS, COMMON CONSTITUENTS, AND TRACE METALS IN GROUNDWATER
RIO ALGOM MINING LLC, LISBON FACILITY
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EF-8 6223 10/31/2012 LF 7.61 1,820 12.2 7.4 2,066 206 55 144 5 191 <5 370 413 1,270 Energy 0.034 --- 0.011 0.011 0.515 Energy
EF-8 6224 10/31/2012 P 7.59 1,840 12.7 7.4 2,069 209 56 144 6 190 <5 374 416 1,270 Energy 0.036 --- 0.008 0.011 0.537 Energy
EF-8 6225 10/31/2012 dup P 7.59 1,840 12.7 7.4 2,069 209 55 146 5 190 <5 374 416 1,310 Energy 0.035 --- 0.008 0.010 0.528 Energy
EF-8 6302 11/28/2012 LF 7.7 1,860 10.3 7.7 1,775 205 54 150 5 195 <5 384 428 1,330 Energy 0.031 --- 0.015 0.011 0.592 Energy
EF-8 6306 12/20/2012 LF 7.64 1,920 7.7 7.2 1,909 206 55 147 5 203 <5 387 455 1,330 Energy 0.033 --- 0.010 0.011 0.556 Energy
EF-8 6307 1/28/2013 LF 7.6 1,950 9.2 7.4 1,940 223 58 166 6 201 <5 393 444 1,350 Energy 0.037 --- 0.01 0.013 0.598 Energy
EF-8 6309 2/26/2013 LF 7.62 1,940 7.6 7.6 2,299 206 54 151 5 205 <5 383 451 1,380 Energy 0.041 --- <0.01 0.018 0.6 Energy
EF-8 6311 3/31/2013 LF 7.65 2,090 12.6 7.4 1,506 205 54 153 5 209 <5 391 464 1,390 Energy 0.036 <0.03 <0.01 0.012 0.666 Energy
EF-8 6324 4/1/2013 HS 7.61 1,710 12.0 7.5 1,943 196 51 140 5 179 <5 316 341 1,100 Energy 0.036 <0.03 0.01 0.011 0.62 Energy
EF-8 6325 4/1/2013 P 7.63 2,060 12.7 7.6 1,421 206 54 152 5 214 <5 384 471 1,360 Energy 0.037 <0.03 <0.01 0.011 0.633 Energy
EF-8 6366 4/5/2013 LF 7.61 2,010 12.0 7.2 1,567 209 55 155 5 211 <5 396 479 1,400 Energy 0.040 <0.03 0.01 0.013 0.645 Energy
EF-8 6406 5/13/2013 LF 7.62 2,030 15.6 7.1 1,980 213 56 162 5 202 <5 396 444 1,400 Energy 0.038 <0.03 <0.01 0.013 0.660 Energy
EF-8 6452 6/9/2013 LF 7.57 1,980 14.7 7.9 2,322 218 57 167 5 213 <5 406 473 1,400 Energy 0.040 <0.03 <0.01 0.014 0.687 Energy
EF-8 6455 7/20/2013 LF 7.65 2,060 15.0 7.2 2,036 222 58 169 5 212 <5 402 475 1,480 Energy 0.035 <0.03 0.01 0.011 0.680 Energy
EF-8 6457 8/15/2013 LF 7.64 2,040 16.2 7.4 1,845 215 57 163 5 218 <5 413 483 1,450 Energy 0.036 <0.03 <0.01 0.013 0.686 Energy
EF-8 6460 9/30/2013 LF 7.62 2,100 12.0 7.5 2,343 225 59 174 5 222 <5 418 500 1,460 Energy 0.038 <0.03 <0.01 0.012 0.756 Energy
EF-8 6978 10/14/2013 HS 7.62 2,070 9.9 7.5 2,578 205 55 159 5 219 <5 401 475 1,430 Energy 0.011 <0.03 0.05 0.015 0.655 Energy
EF-8 6979 10/14/2013 LF 7.57 2,130 10.6 7.4 2,293 225 59 179 5 225 <5 420 499 1,500 Energy 0.025 <0.03 0.01 0.017 0.788 Energy
EF-8 6948 11/16/2013 LF 7.62 2,100 10.3 7.4 2,110 223 58 185 6 231 <5 408 491 1,460 Energy 0.034 <0.03 <0.01 0.012 0.739 Energy
EF-8 7064 12/14/2013 LF 7.62 2,110 9.2 7.6 2,224 228 56 166 6 218 <5 409 490 1,470 Energy 0.033 <0.03 0.02 0.012 0.762 Energy
EF-8 7065 12/14/2013 dup LF --- --- 9.2 7.6 2,224 --- --- --- --- --- --- --- --- --- Energy --- --- --- --- 0.739 Energy
EF-8 7068 1/25/2014 LF 7.62 2,140 10.1 7.4 2,208 220 58 176 5 221 <5 414 485 1,480 Energy 0.034 <0.03 <0.01 0.012 0.791 Energy
EF-8 7070 2/22/2014 LF 7.76 2,170 10.6 7.4 2,550 232 60 196 6 226 <5 416 500 1,520 Energy 0.036 <0.03 <0.01 0.014 0.804 Energy
EF-8 7102 3/31/2014 LF 7.71 2,260 11.1 8.3 2,254 204 54 166 5 227 <5 424 509 1,520 Energy 0.034 <0.03 <0.01 0.014 0.841 Energy
EF-8 7193 4/6/2014 LF 7.64 2,180 10.7 7.6 2,274 220 57 176 5 230 <5 426 525 1,570 Energy 0.035 0.06 <0.01 0.013 0.849 Energy
EF-8 7194 4/6/2014 dup LF 7.65 2,190 10.7 7.6 2,274 216 56 172 5 222 <5 427 505 1,550 Energy 0.037 0.11 <0.01 0.013 0.859 Energy

H-63 3342 3/24/2004 ▫ --- --- 16.8 7.06 1,173 --- --- --- --- 249 --- 258 --- --- ▫ 0.0064 --- 0.0078 0.009 0.0250 Energy
H-63 3384B 6/29/2004 ▫ --- --- 13.5 7.12 1,754 --- --- --- --- 100 --- 249 --- --- ▫ 0.03 g --- 0.02 g 0.01 g 0.0176 g Energy
H-63 3395B 9/15/2004 ▫ --- --- 8.9 6.89 1,581 --- --- --- --- 248 --- 243 --- --- ▫ 0.03 --- 0.01 0.01 0.0143 Energy
H-63 3412B 12/17/2004 ▫ --- --- 9.7 7.99 1,295 --- --- --- --- 201 --- 209 --- --- ▫ 0.0376 --- 0.0109 0.008 ND Energy
H-63 3435B 3/3/2005 ▫ --- --- 9.4 7.48 1,027 --- --- --- --- 150 --- 258 --- --- ▫ 0.0411 --- 0.0104 0.009 ND Energy
H-63 3451B 6/22/2005 ▫ --- --- 16.1 7.89 1,162 --- --- --- --- 127 --- 277 --- --- ▫ 0.05 --- 0.01 0.009 ND Energy
H-63 ▫ 9/28/2005 ▫ --- --- 12.7 7.67 705 --- --- --- --- 124 --- 217 230 890 ▫ 0.0241 --- 0.01 0.008 0.0121 ▫
H-63 3486B 11/9/2005 ▫ --- --- 12.5 7.97 952 --- --- --- --- 115 --- 275 235 692 ▫ 0.06 --- 0.01 0.01 0.0119 Energy
H-63 3503B 3/23/2006 ▫ --- --- 11.6 8.3 987 --- --- --- --- 88 10 257 219 824 ▫ 0.07 --- 0.01 0.01 0.0149 Energy
H-63 3549 9/28/2006 ▫ --- --- 14.4 8 893 --- --- --- --- 96 3 266 112 704 Energy 0.0625 --- 0.0102 0.007 0.0124 Energy
H-63 3565 ABC 12/14/2006 ▫ --- --- 9.2 8.25 1,019 --- --- --- --- 89 <1 264 205 718 Energy 0.0636 --- 0.0100 0.007 0.012 Energy
H-63 H-63 3/20/2007 ▫ --- --- 11.6 7.64 1,171 --- --- --- --- 85 --- 257 213 710 Energy 0.069 --- <0.1 0.008 0.0133 Energy
H-63 H-63 6/12/2007 ▫ --- --- 12.3 8.05 1,102 --- --- --- --- 89 --- 257 211 686 Energy 0.072 --- <0.1 0.008 0.0133 Energy
H-63 H-63 8/21/2007 ▫ --- --- 12.7 8.66 1,193 --- --- --- --- 81 --- 264 210 698 Energy 0.072 --- <0.1 0.009 0.0343 Energy
H-63 WPK-H-63 10/24/2007 ▫ 8.2 --- 11.7 8.28 1,174 --- --- --- --- 78 --- 271 212 674 Energy 0.068 --- <0.1 0.009 0.0165 Energy
H-63 RAM-H-63 10/24/2007 dup ▫ 6.97 --- --- --- --- --- --- --- --- 82 --- 271 225 699 Energy 0.066 --- <0.1 0.008 0.0627 Energy
H-63 H-63 3/20/2008 ▫ --- --- --- --- --- --- --- --- --- 75 --- 262 214 652 Energy 0.066 --- <0.1 0.008 0.0151 Energy
H-63 H-63 6/4/2008 ▫ --- --- 13.4 8.36 1,035 --- --- --- --- 74 --- 247 207 667 Energy 0.061 --- <0.1 0.008 0.0138 Energy
H-63 H-63 8/6/2008 ▫ 8.18 --- --- --- --- --- --- --- --- 74 --- 235 209 635 Energy 0.061 --- <0.1 0.008 0.0129 Energy
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TABLE H-1.  SUMMARY OF ROUTINE PARAMETERS, COMMON CONSTITUENTS, AND TRACE METALS IN GROUNDWATER
RIO ALGOM MINING LLC, LISBON FACILITY

pH
(s.u.)

EC
(μmhos/cm)

T
(°C)

pH
(s.u.)

EC
(μS/cm)

FIELD

HCO3

QC SAMPLE 
CODEa Fe

SAMPLE 
METHODb Mg Na K Cl CO3

ROUTINE PARAMETERSc

LAB
DISSOLVED COMMON CONSTITUENTS (mg/L)d DISSOLVED TRACE METALS (mg/L)e

Ca As Mo Se USO4 TDS LABf LAB
WELL
NAME

SAMPLE
IDENTIFIER

SAMPLE
DATE

H-63 H-63 10/14/2008 ▫ --- --- 11.9 8.34 1,053 --- --- --- --- 75 --- 254 198 662 Energy 0.061 --- <0.1 0.009 0.0116 Energy
H-63 H-63 3/24/2009 ▫ --- --- 11.5 8.42 1,036 --- --- --- --- 72 --- 253 180 614 Energy 0.068 --- <0.1 0.007 0.0105 Energy
H-63 H-63 6/9/2009 ▫ --- --- --- --- --- --- --- --- --- 71 --- 242 185 640 Energy 0.064 --- <0.1 0.007 0.0108 Energy
H-63 H-63 8/12/2009 ▫ --- --- 19.1 8.15 1,025 --- --- --- --- 70 --- 258 184 639 Energy 0.062 --- <0.1 0.007 0.0106 Energy
H-63 H-63 4/27/2010 ▫ --- --- 13 8.11 1,033 --- --- --- --- 71 --- 237 181 627 Energy 0.063 --- <0.1 0.008 0.0101 Energy
H-63 H-63 8/25/2010 ▫ --- --- --- 7.99 --- --- --- --- --- 70 --- 272 184 647 Energy 0.056 --- <0.1 0.011 0.0093 Energy
H-63 H-63 5/25/2011 ▫ --- --- --- 8.19 --- --- --- --- --- 68 --- 252 184 669 Energy 0.067 --- <0.01 0.008 0.0101 Energy
H-63 H-63 10/19/2011 ▫ --- --- --- --- --- --- --- --- --- 69 --- 236 193 625 Energy 0.068 --- <0.01 0.007 0.0112 Energy
H-63 6249 11/3/2012 HS 8.11 1,000 9.4 8.3 1,202 26 5 212 3 67 <5 263 188 629 Energy 0.065 --- 0.007 0.008 0.0099 Energy
H-63 6250 11/3/2012 LF 8.11 1,000 11.1 8.3 1,203 26 5 209 3 66 <5 259 183 640 Energy 0.065 --- 0.008 0.008 0.0097 Energy
H-63 6261 11/3/2012 P 7.76 914 12.3 7.9 1,101 75 15 118 4 63 <5 230 184 585 Energy 0.032 --- 0.005 0.008 0.0089 Energy
H-63 6377 4/3/2013 HS 8.20 1,040 13.5 8.2 1,406 33 7 176 3 68 <5 245 189 624 Energy 0.046 <0.03 0.01 0.005 0.0099 Energy
H-63 6378 4/3/2013 LF 8.20 1,060 12.0 8.6 1,042 32 7 176 3 68 <5 262 192 635 Energy 0.045 <0.03 0.04 0.007 0.137 Energy
H-63 6379 4/3/2013 P 7.78 954 12.3 8.0 986 62 12 120 3 64 <5 227 186 594 Energy 0.028 <0.03 <0.01 0.007 0.0100 Energy
H-63 6954 10/12/2013 HS 8.09 970 9.7 8.0 1,002 34 7 179 3 67 <5 251 184 605 Energy 0.046 <0.03 <0.01 0.008 0.0105 Energy
H-63 6955 10/12/2013 LF 8.09 968 12.5 8.0 1,052 36 7 175 3 65 <5 260 180 610 Energy 0.044 <0.03 <0.01 0.008 0.0113 Energy
H-63 6956 10/12/2013 dup LF 8.08 966 12.5 8.0 1,052 36 7 178 3 66 <5 250 182 606 Energy 0.044 <0.03 <0.01 0.008 0.0113 Energy
H-63 7107 4/2/2014 HS 8.22 985 11.9 8.5 1,042 29 6 174 3 64 <5 247 176 614 Energy 0.049 <0.03 <0.01 0.008 0.0108 Energy
H-63 7108 4/2/2014 LF 8.19 983 14.4 8.1 1,046 28 6 158 3 63 <5 246 175 617 Energy 0.047 <0.03 <0.01 0.008 0.0109 Energy

LW-1 3543 9/27/2006 ▫ --- --- 14.7 7.16 486 --- --- --- --- 11 <1 200 111 326 Energy 0.0015 --- 0.0016 0.002 0.0060 Energy
LW-1 3559 ABC 12/13/2006 ▫ --- --- 10 8.01 477 --- --- --- --- 14 <1 468 125 402 Energy 0.0017 --- 0.0120 0.002 0.026 Energy
LW-1 LW-1 3/19/2007 ▫ --- --- 12 7.32 586 --- --- --- --- 14 --- 200 123 370 Energy <0.001 --- <0.1 0.003 0.0024 Energy
LW-1 LW-1 6/12/2007 ▫ --- --- 12.6 7.75 562 --- --- --- --- 10 --- 183 120 358 Energy <0.001 --- <0.1 0.002 0.0038 Energy
LW-1 LW-1 8/21/2007 ▫ --- --- 13.5 8.24 617 --- --- --- --- 11 --- 205 124 360 Energy <0.001 --- <0.1 0.003 0.0161 Energy
LW-1 WPK-LW-1 10/23/2007 ▫ 7.67 --- 11.6 7.45 592 --- --- --- --- 9 --- 205 118 348 Energy <0.001 --- <0.1 0.002 0.0063 Energy
LW-1 RAM-LW-1 10/23/2007 dup ▫ 6.97 --- --- --- --- --- --- --- --- 10 --- 205 123 349 Energy <0.001 --- <0.1 0.003 0.0068 Energy
LW-1 LW-1 3/18/2008 ▫ --- --- --- --- --- --- --- --- --- 10 --- 203 117 344 Energy <0.001 --- <0.1 0.002 0.0032 Energy
LW-1 LW-1 6/3/2008 ▫ --- --- 17.6 7.54 558 --- --- --- --- 10 --- 190 116 366 Energy <0.001 --- <0.1 0.002 0.0034 Energy
LW-1 LW-1 8/5/2008 ▫ 7.53 --- --- --- --- --- --- --- --- 10 --- 193 122 366 Energy <0.001 --- <0.1 0.002 0.0030 Energy
LW-1 LW-1 10/14/2008 ▫ --- --- 12.8 7.57 554 --- --- --- --- 10 --- 192 111 352 Energy 0.001 --- <0.1 0.003 0.0026 Energy
LW-1 LW-1 3/24/2009 ▫ --- --- 11.2 7.55 560 --- --- --- --- 8 --- 203 100 340 Energy <0.001 --- <0.1 0.002 0.0019 Energy
LW-1 LW-1 6/9/2009 ▫ --- --- --- --- --- --- --- --- --- 9 --- 193 111 343 Energy <0.001 --- <0.1 0.002 0.0019 Energy
LW-1 LW-1 8/11/2009 ▫ --- --- 20.2 7.35 546 --- --- --- --- 9 --- 196 112 401 Energy <0.001 --- <0.1 0.002 0.0023 Energy
LW-1 LW-1 4/27/2010 ▫ --- --- 16.4 7.21 542 --- --- --- --- 10 --- 209 114 339 Energy <0.001 --- <0.1 0.002 0.0020 Energy
LW-1 LW-1 8/25/2010 ▫ --- --- --- 7.19 --- --- --- --- --- 9 --- 213 112 364 Energy <0.001 --- <0.1 0.002 0.0018 Energy
LW-1 LW-1 5/24/2011 ▫ --- --- --- 7.48 --- --- --- --- --- 10 --- 205 114 345 Energy <0.001 --- <0.01 0.002 0.0021 Energy
LW-1 LW-1 10/18/2011 ▫ --- --- --- --- --- --- --- --- --- 10 --- 188 117 352 Energy <0.001 --- <0.01 0.005 0.0028 Energy
LW-1 6230 11/2/2012 HS 7.54 555 10.4 7.5 672 70 19 31 3 10 <5 208 113 352 Energy <0.001 --- 0.014 0.002 0.0053 Energy
LW-1 6231 11/2/2012 LF 7.6 552 12.6 7.4 648 73 17 31 3 10 <5 207 112 362 Energy <0.001 --- 0.004 0.002 0.0045 Energy
LW-1 6232 11/2/2012 P 7.54 554 12.4 7.3 639 70 18 31 3 10 <5 225 112 358 Energy <0.001 --- <0.001 0.002 0.0020 Energy
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TABLE H-1.  SUMMARY OF ROUTINE PARAMETERS, COMMON CONSTITUENTS, AND TRACE METALS IN GROUNDWATER
RIO ALGOM MINING LLC, LISBON FACILITY
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DISSOLVED COMMON CONSTITUENTS (mg/L)d DISSOLVED TRACE METALS (mg/L)e
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LW-1 6352 4/4/2013 HS 7.59 593 11.7 7.1 490 66 16 32 3 10 <5 221 111 368 Energy <0.001 <0.03 <0.01 0.002 0.0018 Energy
LW-1 6353 4/4/2013 LF 7.58 591 12.6 7.0 428 65 16 31 3 10 <5 208 112 367 Energy <0.001 <0.03 <0.01 0.003 0.0018 Energy
LW-1 6354 4/4/2013 P 7.56 589 12.4 6.9 472 63 16 31 3 9 <5 207 110 363 Energy <0.001 <0.03 <0.01 0.003 0.0018 Energy
LW-1 6988 10/9/2013 HS 7.55 559 11.5 7.7 602 64 16 31 3 10 <5 207 112 349 Energy <0.001 <0.03 <0.01 0.003 0.0019 Energy
LW-1 6989 10/9/2013 LF 7.58 558 13.5 7.5 620 64 16 31 3 10 <5 208 113 352 Energy <0.001 <0.03 <0.01 0.002 0.0018 Energy
LW-1 7121 4/3/2014 HS 7.74 592 11.1 7.9 778 60 15 27 3 10 <5 205 113 355 Energy <0.001 <0.03 <0.01 0.002 0.0017 Energy
LW-1 7122 4/3/2014 LF 7.79 590 11.1 7.5 577 58 15 29 3 10 <5 205 113 361 Energy <0.001 <0.03 <0.01 0.002 0.0021 Energy

ML-1 3344 3/24/2004 ▫ --- --- 15.5 7.19 1,382 --- --- --- --- 178 --- 263 --- --- ▫ 0.0100 --- 0.0067 0.008 0.016 Energy
ML-1 3381B 6/29/2004 ▫ --- --- 13.6 7.3 1,419 --- --- --- --- 692 --- 252 --- --- ▫ 0.01 g --- 0.006 g 0.009 g 0.0192 g Energy
ML-1 3396B 9/15/2004 ▫ --- --- 11.3 6.95 1,357 --- --- --- --- 178 --- 261 --- --- ▫ 0.01 --- 0.006 0.008 0.0164 Energy
ML-1 3413B 12/17/2004 ▫ --- --- 10.7 6.89 1,307 --- --- --- --- 192 --- 274 --- --- ▫ 0.0138 --- 0.0045 0.008 0.0149 Energy
ML-1 3436B 3/3/2005 ▫ --- --- 9.1 7.06 1,315 --- --- --- --- 205 --- 258 --- --- ▫ 0.0137 --- 0.0057 0.013 0.0149 Energy
ML-1 3452B 6/22/2005 ▫ --- --- 17.5 7.23 1,228 --- --- --- --- 180 --- 277 --- --- ▫ 0.01 --- 0.006 0.009 0.0164 Energy
ML-1 ▫ 9/29/2005 ▫ --- --- 11.8 6.96 900 --- --- --- --- 186 --- 216 360 1,060 ▫ 0.0675 --- 0.0054 0.01 0.0148 ▫
ML-1 3487B 11/9/2005 ▫ --- --- 12.4 7.27 1,124 --- --- --- --- 164 --- 262 345 852 ▫ 0.02 --- 0.005 0.01 0.01490 Energy
ML-1 3504B 3/23/2006 ▫ --- --- 11.9 7.07 1,215 --- --- --- --- 150 --- 258 354 1,044 ▫ 0.01 --- 0.006 0.01 0.01490 Energy
ML-1 3550 9/28/2006 ▫ --- --- 15 6.97 1,171 --- --- --- --- 163 <1 247 368 1,090 Energy 0.0104 --- 0.0059 0.007 0.0142 Energy
ML-1 3566 ABC 12/14/2006 ▫ --- --- 9.3 6.94 1,308 --- --- --- --- 147 <1 246 379 1,050 Energy 0.0113 --- 0.0059 0.010 0.014 Energy
ML-1 ML-1 3/20/2007 ▫ --- --- 11.3 7.58 1,484 --- --- --- --- 154 --- 235 332 1,010 Energy 0.013 --- <0.1 0.010 0.0274 Energy
ML-1 ML-1 6/11/2007 ▫ --- --- 12.8 7.74 1,415 --- --- --- --- 164 --- 238 320 1,020 Energy 0.014 --- <0.1 0.009 0.0320 Energy
ML-1 ML-1 8/20/2007 ▫ --- --- 13.2 7.52 1,539 --- --- --- --- 156 --- 252 324 1,020 Energy 0.013 --- <0.1 0.010 0.0380 Energy
ML-1 WPK-ML-1 10/25/2007 ▫ 7.57 --- 11.7 8.09 1,526 --- --- --- --- 147 --- 253 381 1,040 Energy 0.007 --- <0.1 0.011 0.0186 Energy
ML-1 RAM-ML-1 10/25/2007 dup ▫ 6.97 --- --- --- --- --- --- --- --- 157 --- 253 334 976 Energy 0.013 --- <0.1 0.010 0.0769 Energy
ML-1 ML-1 3/19/2008 ▫ --- --- --- --- --- --- --- --- --- 139 --- 251 388 1,030 Energy 0.006 --- <0.1 0.010 0.0169 Energy
ML-1 ML-1 6/6/2008 ▫ --- --- 16.8 7.45 1,493 --- --- --- --- 146 --- 235 378 1,060 Energy 0.007 --- <0.1 0.010 0.0162 Energy
ML-1 ML-1 8/6/2008 ▫ 7.35 --- --- --- --- --- --- --- --- 138 --- 238 482 1,020 Energy 0.007 --- <0.1 0.010 0.0149 Energy
ML-1 ML-1 10/15/2008 ▫ --- --- 14.8 7.45 1,399 --- --- --- --- 149 --- 238 365 1,030 Energy 0.006 --- <0.1 0.010 0.0147 Energy
ML-1 ML-1 3/25/2009 ▫ --- --- 9.1 7.55 1,504 --- --- --- --- 149 --- 248 349 990 Energy 0.006 --- <0.1 0.010 0.0142 Energy
ML-1 ML-1 6/9/2009 ▫ --- --- --- --- --- --- --- --- --- 146 --- 240 352 984 Energy 0.005 --- <0.1 0.011 0.0145 Energy
ML-1 ML-1 8/12/2009 ▫ --- --- 25 7.17 1,455 --- --- --- --- 148 --- 240 353 962 Energy 0.005 --- <0.1 0.009 0.0145 Energy
ML-1 ML-1 4/28/2010 ▫ --- --- 15.5 7.24 1,433 --- --- --- --- 152 --- 252 343 967 Energy 0.005 --- <0.1 0.010 0.0142 Energy
ML-1 ML-1 8/25/2010 ▫ --- --- --- 7.13 --- --- --- --- --- 150 --- 258 337 1,040 Energy 0.006 --- <0.1 0.010 0.0146 Energy
ML-1 ML-1 5/25/2011 ▫ --- --- --- 7.33 --- --- --- --- --- 150 --- 245 321 974 Energy 0.009 --- 0.01 0.011 0.0211 Energy
ML-1 ML-1 10/20/2011 ▫ --- --- --- --- --- --- --- --- --- 150 --- 224 330 958 Energy 0.008 --- 0.01 0.008 0.0227 Energy
ML-1 6211 10/30/2012 HS 7.59 1,380 9.4 7.4 1,138 153 44 95 6 145 <5 250 312 928 Energy 0.007 --- 0.009 0.008 0.0181 Energy
ML-1 6212 10/30/2012 LF 7.57 1,380 11.0 7.4 1,176 155 44 93 7 146 <5 239 317 922 Energy 0.006 --- 0.010 0.008 0.0180 Energy
ML-1 6213 10/30/2012 P 7.49 1,480 11.8 7.4 1,250 176 47 92 6 156 <5 256 345 1,010 Energy 0.021 --- 0.006 0.009 0.0145 Energy
ML-1 6326 4/2/2013 HS 7.46 1,470 11.6 7.8 1,897 144 40 92 6 149 <5 237 318 941 Energy 0.007 <0.03 0.01 0.008 0.0192 Energy
ML-1 6327 4/2/2013 LF 7.50 1,460 11.0 7.5 1,441 144 40 91 6 149 <5 238 319 927 Energy 0.007 <0.03 0.01 0.008 0.0193 Energy
ML-1 6328 4/2/2013 P 7.52 1,570 11.7 7.4 1,512 161 44 90 6 164 <5 255 350 1,020 Energy 0.022 <0.03 <0.01 0.010 0.0155 Energy
ML-1 7029 10/11/2013 HS 7.42 1,350 10.8 7.3 1,332 145 40 91 6 144 <5 242 302 911 Energy 0.007 <0.03 <0.01 0.009 0.0155 Energy
ML-1 7030 10/11/2013 LF 7.49 1,350 11.2 7.2 1,452 148 41 94 6 140 <5 241 294 895 Energy 0.007 <0.03 <0.01 0.010 0.0163 Energy
ML-1 7164 4/4/2014 HS 7.58 1,380 12.4 7.8 1,430 132 36 78 5 140 <5 236 298 866 Energy 0.005 <0.03 <0.01 0.008 0.0151 Energy
ML-1 7165 4/4/2014 dup HS 7.58 1,380 12.4 7.8 1,430 134 36 79 5 141 <5 236 300 868 Energy 0.005 <0.03 <0.01 0.008 0.0148 Energy
ML-1 7166 4/4/2014 LF 7.60 1,380 11.0 8.3 1,391 136 36 79 6 139 <5 235 295 867 Energy 0.005 0.07 <0.01 0.008 0.0143 Energy
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TABLE H-1.  SUMMARY OF ROUTINE PARAMETERS, COMMON CONSTITUENTS, AND TRACE METALS IN GROUNDWATER
RIO ALGOM MINING LLC, LISBON FACILITY
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MW-13 3341 3/24/2004 ▫ --- --- 14.8 7.27 629 --- --- --- --- 27 --- 249 --- --- ▫ 0.0214 --- 0.0295 0.005 0.0350 Energy
MW-13 3380B 6/29/2004 ▫ --- --- 15.9 6.99 115 --- --- --- --- 31 --- 260 --- --- ▫ 0.02 g --- 0.03 g 0.006 g 0.0231 g Energy
MW-13 3393B 9/15/2004 ▫ --- --- 14.8 7.05 602 --- --- --- --- 6 --- 249 --- --- ▫ 0.02 --- 0.03 0.006 0.0224 Energy
MW-13 3394B 9/15/2004 dup ▫ --- --- 14.8 7.05 602 --- --- --- --- 4 --- 246 --- --- ▫ 0.02 --- 0.03 0.004 0.0224 Energy
MW-13 3411B 12/16/2004 ▫ --- --- 10.2 7.21 620 --- --- --- --- 11 --- 250 --- --- ▫ 0.0201 --- 0.0243 0.004 0.0209 Energy
MW-13 3434B 3/2/2005 ▫ --- --- 12.4 6.99 586 --- --- --- --- 9 --- 249 --- --- ▫ 0.0195 --- 0.0248 0.008 0.0209 Energy
MW-13 3450B 6/22/2005 ▫ --- --- 17.1 7.44 635 --- --- --- --- 31 --- 240 --- --- ▫ 0.02 --- 0.02 0.009 0.0149 Energy
MW-13 ▫ 9/28/2005 ▫ --- --- 14.3 7.1 409 --- --- --- --- 32 --- 200 160 480 ▫ <0.0005 --- 0.0188 0.008 0.0167 ▫
MW-13 3485B 11/9/2005 ▫ --- --- 13.1 7.51 551 --- --- --- --- 34 --- 248 172 344 ▫ 0.02 --- 0.02 0.01 0.0149 Energy
MW-13 3502B 3/22/2006 ▫ --- --- 11.9 7.49 638 --- --- --- --- 33 --- 250 152 504 ▫ 0.02 --- 0.03 0.008 0.0149 Energy
MW-13 3548 9/28/2006 ▫ --- --- 15.3 7.65 541 --- --- --- --- 21 <1 237 139 416 Energy 0.0223 --- 0.0249 0.007 0.0207 Energy
MW-13 3564 ABC 12/13/2006 ▫ --- --- 9.5 7.49 664 --- --- --- --- 22 <1 237 151 462 Energy 0.0234 --- 0.0254 0.007 0.020 Energy
MW-13 MW-13 3/20/2007 ▫ --- --- 12.1 7.68 742 --- --- --- --- 25 --- 239 157 488 Energy 0.022 --- <0.1 0.007 0.0216 Energy
MW-13 MW-13 6/12/2007 ▫ --- --- 12.1 7.63 714 --- --- --- --- 25 --- 238 150 474 Energy 0.023 --- <0.1 0.008 0.0232 Energy
MW-13 MW-13 8/21/2007 ▫ --- --- 12.8 7.96 802 --- --- --- --- 23 --- 247 159 482 Energy 0.023 --- <0.1 0.007 0.0362 Energy
MW-13 WPK-MW-13 10/25/2007 ▫ 7.52 --- 11.7 8.02 783 --- --- --- --- 60 --- 237 167 541 Energy 0.027 --- <0.1 0.010 0.0116 Energy
MW-13 RAM-MW-13 10/25/2007 dup ▫ 6.97 --- --- --- --- --- --- --- --- 23 --- 248 162 469 Energy 0.021 --- <0.1 0.007 0.0351 Energy
MW-13 MW-13 3/20/2008 ▫ --- --- --- --- --- --- --- --- --- 62 --- 236 160 530 Energy 0.03 --- <0.1 0.009 0.0150 Energy
MW-13 MW-13 6/6/2008 ▫ --- --- 19.8 7.53 790 --- --- --- --- 55 --- 225 165 545 Energy 0.026 --- <0.1 0.008 0.0142 Energy
MW-13 MW-13 8/6/2008 ▫ 7.44 --- --- --- --- --- --- --- --- 51 --- 228 167 536 Energy 0.026 --- <0.1 0.008 0.0136 Energy
MW-13 MW-13 10/15/2008 ▫ --- --- 12.7 7.62 854 --- --- --- --- 55 --- 230 167 542 Energy 0.026 --- <0.1 0.009 0.0124 Energy
MW-13 MW-13 3/24/2009 ▫ --- --- 10.9 7.51 853 --- --- --- --- 51 --- 242 158 527 Energy 0.028 --- <0.1 0.008 0.0154 Energy
MW-13 MW-13 6/9/2009 ▫ --- --- --- --- --- --- --- --- --- 52 --- 225 168 541 Energy 0.026 --- <0.1 0.009 0.0107 Energy
MW-13 MW-13 8/12/2009 ▫ --- --- 22.2 7.27 839 --- --- --- --- 53 --- 233 165 533 Energy 0.027 --- <0.1 0.007 0.0116 Energy
MW-13 MW-13 4/27/2010 ▫ --- --- 13.9 7.31 872 --- --- --- --- 61 --- 254 144 527 Energy 0.028 --- <0.1 0.008 0.0168 Energy
MW-13 MW-13 8/25/2010 ▫ --- --- --- 7.13 --- --- --- --- --- 56 --- 255 171 551 Energy 0.025 --- <0.1 0.012 0.0117 Energy
MW-13 MW-13 5/26/2011 ▫ --- --- --- 7.49 --- --- --- --- --- 68 --- 237 172 590 Energy 0.03 --- 0.01 0.012 0.0116 Energy
MW-13 MW-13 10/18/2011 ▫ --- --- --- --- --- --- --- --- --- 48 --- 222 174 527 Energy 0.029 --- 0.01 0.008 0.0140 Energy
MW-13 6235 11/3/2012 HS 7.48 850 9.6 7.3 1,002 86 33 59 4 50 <5 243 174 549 Energy 0.029 --- 0.012 0.009 0.0117 Energy
MW-13 6236 11/3/2012 LF 7.46 861 11.8 7.2 1,025 89 33 63 4 51 <5 243 167 565 Energy 0.028 --- 0.012 0.009 0.0119 Energy
MW-13 6237 11/3/2012 P 7.45 833 12.2 7.2 1,019 88 32 57 4 47 <5 240 168 538 Energy 0.027 --- 0.011 0.009 0.0108 Energy
MW-13 6339 4/3/2013 HS 7.53 836 12.2 6.8 723 77 29 56 4 39 <5 247 164 524 Energy 0.030 <0.03 0.02 0.010 0.0115 Energy
MW-13 6340 4/3/2013 LF 7.46 918 12.1 6.7 720 77 29 56 4 52 <5 243 173 580 Energy 0.029 <0.03 0.02 0.010 0.0111 Energy
MW-13 6341 4/3/2013 dup LF 7.47 917 12.1 6.7 720 75 28 55 4 53 <5 255 177 574 Energy 0.028 <0.03 0.01 0.009 0.0110 Energy
MW-13 6342 4/3/2013 P 7.50 895 12.1 6.7 703 77 29 52 4 49 <5 244 173 563 Energy 0.027 <0.03 0.01 0.009 0.0106 Energy
MW-13 6960 10/12/2013 HS 7.54 787 11.3 7.9 463 81 31 48 4 42 <5 257 159 509 Energy 0.028 <0.03 0.02 0.010 0.0153 Energy
MW-13 6961 10/12/2013 LF 7.47 864 11.9 7.2 935 84 30 62 4 60 <5 243 167 549 Energy 0.028 <0.03 0.01 0.011 0.0115 Energy
MW-13 7105 4/2/2014 HS 7.52 835 13.1 7.4 939 79 30 54 4 46 <5 243 168 533 Energy 0.026 <0.03 <0.01 0.010 0.0115 Energy
MW-13 7106 4/2/2014 LF 7.53 860 12.4 7.3 902 73 28 52 4 51 <5 242 168 546 Energy 0.026 <0.03 <0.01 0.010 0.0113 Energy

MW-100 6208 10/31/2012 Grab 7.57 791 --- --- --- 81 63 11 3 11 <5 363 148 503 Energy <0.001 --- 0.001 0.006 0.0045 Energy
MW-100 6287 11/7/2012 HS 7.51 783 10.6 7.3 932 80 58 11 3 11 <5 357 150 504 Energy <0.001 --- <0.001 0.006 0.0029 Energy
MW-100 6288 11/7/2012 LF 7.52 787 11.2 7.3 1,395 80 58 11 3 11 <5 356 150 505 Energy <0.001 --- <0.001 0.006 0.0058 Energy
MW-100 6289 11/7/2012 P 7.54 780 12.3 7.3 1,391 78 58 11 3 11 <5 356 149 505 Energy <0.001 --- <0.001 0.007 0.0038 Energy
MW-100 6393 4/4/2013 HS 7.53 839 10.9 7.1 878 76 55 10 3 10 <5 359 150 508 Energy <0.001 <0.03 <0.01 0.006 0.0027 Energy
MW-100 6394 4/4/2013 LF 7.50 843 13.0 7.0 825 76 57 11 3 10 <5 359 149 511 Energy <0.001 <0.03 <0.01 0.006 0.0041 Energy
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TABLE H-1.  SUMMARY OF ROUTINE PARAMETERS, COMMON CONSTITUENTS, AND TRACE METALS IN GROUNDWATER
RIO ALGOM MINING LLC, LISBON FACILITY
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MW-100 6395 4/4/2013 P 7.52 826 12.5 7.1 812 73 55 11 3 10 <5 351 146 507 Energy <0.001 <0.03 <0.01 0.006 0.0029 Energy
MW-100 6396 4/4/2013 dup P 7.49 827 12.5 7.1 812 75 56 12 3 10 <5 363 149 502 Energy <0.001 <0.03 <0.01 0.006 0.0028 Energy
MW-100 7016 10/10/2013 HS 7.42 809 10.5 7.3 896 81 59 12 3 10 <5 362 158 525 Energy <0.001 <0.03 <0.01 0.008 0.0028 Energy
MW-100 7018 10/10/2013 dup HS 7.43 808 10.5 7.3 896 81 58 11 3 10 <5 364 153 507 Energy <0.001 <0.03 <0.01 0.008 0.0028 Energy
MW-100 7017 10/10/2013 LF 7.42 808 11.7 7.2 871 81 59 11 3 11 <5 363 154 517 Energy <0.001 0.03 <0.01 0.008 0.0043 Energy
MW-100 7123 4/3/2014 HS 7.72 869 10.4 7.3 863 76 55 10 3 10 <5 362 165 522 Energy <0.001 <0.03 <0.01 0.007 0.0026 Energy
MW-100 7124 4/3/2014 LF 7.68 869 11.5 7.2 849 89 60 12 3 10 <5 374 166 526 Energy <0.001 <0.03 <0.01 0.007 0.0037 Energy

MW-101 6205 10/30/2012 Grab 7.25 16,100 --- --- --- 493 159 4,160 14 1,210 <5 2,950 7,620 13,800 Energy 0.005 --- 28.6 0.085 73.4 Energy
MW-101 6259 11/6/2012 LF 7.31 16,100 18.0 7.0 21,708 445 156 4,120 12 1,060 <5 2,900 6,680 14,100 Energy 0.004 --- 27.5 0.080 76.3 Energy
MW-101 6260 11/6/2012 P 7.3 16,100 14.0 7.0 19,845 441 155 4,120 12 1,050 <5 2,870 6,710 13,700 Energy 0.004 --- 28.0 0.082 78.0 Energy
MW-101 6281 11/6/2012 dup P 7.31 16,100 14.0 7.0 19,845 442 156 4,110 12 1,060 <5 2,870 6,790 13,100 Energy 0.003 --- 28.1 0.079 76.3 Energy
MW-101 6271 11/6/2012 HS 7.34 16,000 12.8 7.2 20,031 463 159 4,280 13 1,130 <5 2,940 7,260 13,500 Energy 0.004 --- 27.0 0.089 77.0 Energy
MW-101 6397 4/4/2013 HS 7.33 17,000 16.2 6.9 16,370 420 150 4,100 11 1,080 <5 2,960 6,720 14,000 Energy 0.007 <0.03 29.7 0.072 77.2 Energy
MW-101 6398 4/4/2013 sp HS 8.1 16,000 16.2 6.9 16,370 406 148 4,150 12 1,140 <1.2 2,757 6,800 14,200 ACZ 0.004 <0.1 23.5 0.0690 60.80 ACZ
MW-101 6399 4/4/2013 LF 7.33 17,000 17.8 8.0 16,758 420 152 4,120 12 1,080 <5 2,930 6,700 13,700 Energy 0.009 0.11 27.7 0.074 74.0 Energy
MW-101 6400 4/4/2013 sp LF 8.0 16,100 17.8 8.0 16,758 403 148 4,110 12 1,140 <1.2 2,721 6,900 14,200 ACZ 0.004 0.1 24.6 0.0774 63.60 ACZ
MW-101 6401 4/4/2013 P 7.25 16,900 16.1 7.9 16,745 408 149 3,980 11 1,090 <5 2,920 6,760 13,800 Energy 0.009 <0.03 28.2 0.075 74.8 Energy
MW-101 6402 4/4/2013 sp P 8.0 16,300 16.1 7.9 16,745 400 149 4,100 12 1,140 <1.2 2,733 6,700 14,200 ACZ 0.004 <0.1 24.4 0.0756 62.70 ACZ
MW-101 6972 10/13/2013 HS 7.22 16,100 13.6 7.1 16,418 387 144 4,120 11 1,170 <5 2,960 6,940 14,000 Energy 0.007 0.15 24.8 0.082 72.6 Energy
MW-101 6973 10/13/2013 LF 7.24 16,100 14.5 7.0 17,424 383 143 4,120 11 1,180 <5 2,940 7,020 13,900 Energy 0.007 0.18 25.3 0.082 74.8 Energy
MW-101 7133 4/4/2014 HS 7.25 16,800 12.3 7.1 16,589 365 128 4,290 12 1,150 <5 2,940 6,560 13,900 Energy 0.006 <0.03 29.9 0.080 68 Energy
MW-101 7134 4/4/2014 dup HS 7.26 16,800 12.3 7.1 16,589 360 124 4,180 12 1,160 <5 2,940 6,610 13,600 Energy 0.006 <0.03 30.6 0.084 68 Energy
MW-101 7135 4/4/2014 LF 7.22 16,800 13.1 7.0 16,762 353 124 4,240 12 1,160 <5 2,930 6,610 13,800 Energy 0.007 0.11 29.5 0.096 69 Energy

MW-102 6203 10/30/2012 Grab 8.21 13,500 --- --- --- 68 48 4,070 15 1,160 31 3,320 4,290 10,900 Energy 0.071 --- 19.2 0.020 103 Energy
MW-102 6267 11/6/2012 HS 8.64 17,800 7.5 9.0 20,818 40 56 5,110 9 1,260 360 4,270 6,280 14,400 Energy 0.175 --- 28.3 0.189 146 Energy
MW-102 6268 11/6/2012 dup HS 8.67 17,700 7.5 9.0 20,818 40 57 5,360 10 1,210 300 4,390 6,060 15,000 Energy 0.133 --- 28.4 0.189 143 Energy
MW-102 6269 11/6/2012 LF 8.64 17,600 14.5 8.9 21,623 34 51 5,330 9 1,260 360 4,330 6,280 14,400 Energy 0.212 --- 27.9 0.189 148 Energy
MW-102 6270 11/6/2012 P 8.61 17,700 13.5 8.8 21,875 48 56 5,340 10 1,320 240 4,630 6,620 13,700 Energy 0.109 --- 27.3 0.191 136 Energy
MW-102 6320 4/3/2013 HS 8.37 18,800 9.0 8.0 18,033 62 66 5,110 9 1,250 180 4,510 6,100 15,100 Energy 0.021 0.6 21.6 0.078 139 Energy
MW-102 6371 4/3/2013 LF 8.41 18,900 15.5 8.2 18,731 59 65 5,030 9 1,260 120 4,940 6,160 14,900 Energy 0.046 0.81 21.5 0.093 143 Energy
MW-102 6372 4/3/2013 dup LF 8.42 18,800 15.5 8.2 18,731 58 65 4,960 8 1,240 480 3,960 5,980 15,300 Energy 0.042 0.77 21.0 0.100 140 Energy
MW-102 6373 4/3/2013 P 8.63 19,100 13.0 8.3 18,814 33 54 5,100 10 1,250 600 3,900 6,110 15,300 Energy 0.144 0.58 24.9 0.119 144 Energy
MW-102 7019 10/9/2013 HS 8.52 14,900 11.3 8.5 18,293 40 61 4,700 8 1,030 151 3,760 4,910 11,900 Energy 0.153 0.51 20.7 0.093 122 Energy
MW-102 7020 10/9/2013 LF 8.41 17,600 16.2 8.4 19,250 46 66 5,000 9 1,190 150 3,960 5,750 14,600 Energy 0.160 0.47 20.8 0.117 123 Energy
MW-102 7127 4/4/2014 HS 8.55 18,600 10.2 8.6 18,333 37 63 4,810 8 1,260 240 4,270 5,980 14,700 Energy 0.161 0.14 21.7 0.128 122 Energy
MW-102 7128 4/4/2014 dup HS 8.53 18,900 10.2 8.6 18,333 39 65 5,080 9 1,240 240 4,390 6,050 14,900 Energy 0.176 0.14 23.8 0.158 136 Energy
MW-102 7129 4/4/2014 LF 8.50 18,900 15.0 8.5 18,742 46 64 4,680 11 1,310 240 4,390 6,200 14,900 Energy 0.177 0.16 23.8 0.138 136 Energy

MW-102DB 6204 10/30/2012 Grab 8.48 728 --- --- --- 14 5 154 4 36 <5 332 55 440 Energy 0.006 --- 0.016 <0.001 0.0917 Energy
MW-102DB 6255 11/6/2012 HS 8.1 749 8.6 8.0 888 14 5 159 4 39 <5 344 64 459 Energy 0.005 --- 0.017 <0.001 0.0814 Energy
MW-102DB 6291 11/6/2012 sp HS 8.4 725 8.6 8.0 888 14.2 5.2 151 4.4 43 4 312 63 490 ACZ 0.0051 --- 0.0169 0.0002 0.0761 ACZ
MW-102DB 6256 11/6/2012 LF 8.13 740 13.4 8.1 1,329 13 5 159 4 36 <5 355 60 460 Energy 0.004 --- 0.010 <0.001 0.0416 Energy
MW-102DB 6257 11/6/2012 dup LF 8.11 739 13.4 8.1 1,329 13 5 159 4 36 <5 344 60 455 Energy 0.004 --- 0.011 <0.001 0.0416 Energy
MW-102DB 6292 11/6/2012 sp LF 8.4 713 13.4 8.1 1,329 13.4 5 150 4.1 41 5 310 62 480 ACZ 0.0045 --- 0.0108 0.0004 0.0364 ACZ
MW-102DB 6258 11/6/2012 P 8.69 4,470 12.2 8.1 990 15 9 599 4 270 56 1,080 1,230 3,150 Energy 0.028 --- 2.25 0.015 11.4 Energy
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TABLE H-1.  SUMMARY OF ROUTINE PARAMETERS, COMMON CONSTITUENTS, AND TRACE METALS IN GROUNDWATER
RIO ALGOM MINING LLC, LISBON FACILITY
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MW-102DB 6293 11/6/2012 sp P 8.8 3,510 12.2 8.1 990 14.9 8.3 486 4.4 190 46 878 730 2,580 ACZ 0.0286 --- 1.82 0.0131 9.02 ACZ
MW-102DB 6314 4/2/2013 HS 8.02 924 12.9 8.4 923 26 9 172 4 43 <5 391 89 538 Energy 0.003 1.01 0.02 <0.001 0.0282 Energy
MW-102DB 6315 4/2/2013 LF 8.11 883 11.1 8.7 874 20 7 165 4 40 <5 375 75 512 Energy 0.003 0.64 0.02 <0.001 0.0136 Energy
MW-102DB 6316 4/2/2013 P 8.12 788 12.4 8.6 8 14 6 155 4 34 <5 345 54 457 Energy 0.005 0.16 0.01 <0.001 0.0052 Energy
MW-102DB 6317 4/2/2013 dup P 8.11 791 12.4 8.6 8 14 6 152 3 34 <5 343 56 458 Energy 0.005 0.15 <0.01 <0.001 0.0054 Energy
MW-102DB 7021 10/9/2013 HS 8.03 906 13.3 8.1 1,165 30 11 183 4 41 <5 428 80 563 Energy 0.004 0.48 0.02 <0.001 0.0198 Energy
MW-102DB 7022 10/9/2013 LF 8.10 841 14.4 7.9 957 20 8 173 4 38 <5 402 64 504 Energy 0.003 0.36 0.01 <0.001 0.0241 Energy
MW-102DB 7130 4/4/2014 HS 8.19 1,020 11.6 8.3 1,525 31 11 176 4 43 6 456 85 596 Energy 0.003 0.44 0.02 <0.001 0.0220 Energy
MW-102DB 7131 4/4/2014 LF 8.26 912 12.7 8.1 913 21 8 166 4 41 7 402 69 529 Energy 0.003 0.34 0.01 <0.001 0.0113 Energy

MW-103 6206 10/31/2012 Grab 7.74 941 --- --- --- 62 16 142 6 22 <5 263 240 618 Energy <0.001 --- 0.011 <0.001 0.047 Energy
MW-103 6272 11/7/2012 HS 7.05 5,850 9.7 7.0 6,620 655 213 529 18 1,180 <5 456 1,580 4,380 Energy <0.001 --- 0.036 0.023 8.81 Energy
MW-103 6273 11/7/2012 LF 7.13 5,930 8.0 7.0 7,300 654 214 537 18 1,200 <5 471 1,540 4,310 Energy <0.001 --- 0.012 0.020 8.55 Energy
MW-103 6276 11/7/2012 P 6.99 5,970 12.7 7.0 7,181 676 222 515 18 1,210 <5 467 1,500 4,440 Energy <0.001 --- 0.013 0.025 9.66 Energy
MW-103 6375 4/5/2013 HS 7.22 5,880 16.1 6.5 3,904 510 168 614 17 1,100 <5 456 1,350 4,200 Energy <0.001 <0.03 <0.01 0.008 7.57 Energy
MW-103 6376 4/5/2013 dup HS 7.22 5,280 16.1 6.5 3,904 517 170 629 17 1,010 <5 432 1,200 3,950 Energy 0.001 <0.03 <0.01 0.014 7.55 Energy
MW-103 6404 4/5/2013 LF 7.26 6,190 10.8 7.0 6,429 519 174 660 18 1,160 <5 491 1,430 4,430 Energy 0.002 0.11 0.03 0.010 8.40 Energy
MW-103 6405 4/5/2013 P 7.23 6,570 11.6 7.0 6,764 685 224 557 18 1,270 <5 501 1,550 4,680 Energy 0.002 0.14 0.13 0.030 9.61 Energy
MW-103 6968 10/13/2013 HS 7.13 6,120 13.7 7.0 6,715 567 182 641 17 1,240 <5 467 1,410 4,190 Energy 0.003 <0.03 0.01 0.014 8.31 Energy
MW-103 6969 10/13/2013 LF 7.17 6,330 13.9 7.0 6,827 549 185 704 19 1,270 <5 476 1,430 4,540 Energy 0.003 0.07 0.02 0.015 8.82 Energy
MW-103 7172 4/4/2014 HS 7.23 5,970 11.0 7.2 6,586 497 171 692 18 1,200 <5 449 1,380 4,280 Energy 0.002 <0.03 <0.01 0.010 7.94 Energy
MW-103 7173 4/4/2014 LF 7.23 6,400 10.9 7.1 6,953 510 177 741 20 1,270 <5 496 1,470 4,550 Energy 0.003 0.41 0.01 0.008 8.28 Energy

MW-104 6202 10/29/2012 Grab 7.69 1,760 --- --- --- 59 14 369 6 117 <5 465 378 1,180 Energy 0.003 --- 0.122 0.005 0.164 Energy
MW-104 6275 11/7/2012 P 7.72 1,490 11.1 7.3 1,521 88 21 250 5 113 <5 474 247 968 Energy 0.002 --- 0.119 0.004 0.210 Energy
MW-104 6304 11/28/2012 P 7.76 1,410 10.6 7.8 836 84 23 202 4 109 <5 470 209 925 Energy 0.002 --- 0.096 0.004 0.215 Energy
MW-104 6364 4/5/2013 P 7.68 1,340 12.6 7.9 1,261 103 23 173 4 95 <5 459 171 852 Energy 0.005 <0.03 0.11 0.004 0.157 Energy
MW-104 6944 10/14/2013 P 7.63 1,250 10.9 6.6 1,395 109 21 136 4 101 <5 418 181 795 Energy 0.005 <0.03 0.08 0.002 0.118 Energy
MW-104 6947 11/17/2013 P 7.68 1,160 9.3 7.4 1,227 100 25 133 4 93 <5 403 152 716 Energy 0.003 <0.03 0.09 0.004 0.17 Energy
MW-104 7191 4/6/2014 P 7.72 1,230 10.3 7.7 1,301 106 23 137 4 93 <5 439 171 775 Energy 0.004 <0.03 0.07 0.003 0.136 Energy

MW-105 6207 10/31/2012 Grab 7.49 859 --- --- --- 102 29 45 4 56 <5 239 166 555 Energy 0.015 --- 0.007 0.010 0.0122 Energy
MW-105 6283 11/7/2012 HS 7.48 1,140 9.9 7.4 1,282 122 32 74 4 98 <5 244 191 748 Energy 0.011 --- 0.006 0.011 0.0169 Energy
MW-105 6284 11/7/2012 LF 7.43 1,330 12.1 7.2 1,600 138 36 84 4 124 <5 249 203 862 Energy 0.008 --- 0.007 0.011 0.0231 Energy
MW-105 6285 11/7/2012 dup LF 7.47 1,340 12.1 7.2 1,600 146 38 91 5 126 <5 260 204 856 Energy 0.008 --- 0.006 0.012 0.0248 Energy
MW-105 6286 11/7/2012 P 7.47 1,050 12.0 7.3 1,262 114 31 67 4 83 <5 240 183 686 Energy 0.016 --- 0.004 0.011 0.0155 Energy
MW-105 6343 4/3/2013 HS 7.43 1,180 11.4 6.7 968 115 30 72 4 101 <5 244 181 743 Energy 0.008 <0.03 <0.01 0.011 0.0130 Energy
MW-105 6344 4/3/2013 LF 7.46 1,660 12.3 6.6 1,322 156 42 93 4 156 <5 248 212 1,050 Energy 0.011 <0.03 0.01 0.011 0.0217 Energy
MW-105 6345 4/3/2013 P 7.48 1,130 11.9 6.7 916 109 29 60 3 87 <5 238 185 718 Energy 0.019 <0.03 <0.01 0.012 0.0138 Energy
MW-105 6957 10/12/2013 HS 7.43 1,000 11.5 7.3 1,084 114 30 72 4 88 <5 242 171 649 Energy 0.010 <0.03 <0.01 0.012 0.0131 Energy
MW-105 6958 10/12/2013 LF 7.38 1,590 12.5 7.1 1,714 175 44 103 5 157 <5 234 209 1,070 Energy 0.017 <0.03 <0.01 0.016 0.0218 Energy
MW-105 6959 10/12/2013 dup LF 7.35 1,580 12.5 7.1 1,714 170 43 99 4 155 <5 235 205 1,060 Energy 0.017 <0.03 <0.01 0.015 0.0184 Energy
MW-105 7170 4/4/2014 HS 7.62 1,130 11.8 7.6 1,222 113 30 64 4 98 <5 239 186 727 Energy 0.013 <0.03 <0.01 0.011 0.0154 Energy
MW-105 7171 4/4/2014 LF 7.44 1,600 12.8 7.3 1,705 171 43 95 4 143 <5 236 215 1,080 Energy 0.019 <0.03 <0.01 0.014 0.0215 Energy

MW-106 6201 10/29/2012 Grab 7.55 2,740 --- --- --- 133 56 479 22 85 <5 234 1,170 2,050 Energy 0.002 --- 0.014 <0.001 0.0086 Energy
MW-106 6274 11/7/2012 P 7.85 2,840 11.7 7.0 3,067 115 55 442 16 77 <5 243 1,290 2,170 Energy <0.001 --- 0.007 <0.001 0.0043 Energy
MW-106 6303 11/28/2012 P 7.77 2,820 11.3 7.7 2,865 125 60 498 17 75 <5 241 1,230 2,220 Energy 0.001 --- 0.007 <0.001 0.0034 Energy
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MW-106 6365 4/5/2013 P 7.77 2,910 12.5 7.3 2,677 127 62 456 16 75 <5 248 1,290 2,180 Energy 0.001 <0.03 0.03 <0.001 0.0043 Energy
MW-106 6995 10/9/2013 HS 7.57 2,800 12.2 7.8 3,209 146 69 419 18 66 <5 260 1,120 2,150 Energy 0.003 0.11 <0.01 0.002 0.0083 Energy
MW-106 6943 10/14/2013 P 7.64 2,900 11.6 5.9 3,105 130 63 471 16 77 <5 254 1,320 2,220 Energy 0.002 <0.03 <0.01 <0.001 0.0024 Energy
MW-106 6946 11/17/2013 P 7.60 2,890 9.2 7.1 2,815 137 66 519 19 79 <5 275 1,270 2,200 Energy 0.002 <0.03 <0.01 <0.001 0.0062 Energy
MW-106 7180 4/6/2014 P 7.58 2,900 10.1 7.8 2,782 124 61 425 15 76 <5 257 1,370 2,190 Energy 0.001 <0.03 <0.01 <0.001 0.0054 Energy

MW-107D 6984 10/8/2013 HS 6.45 1,010 15.1 7.1 1,197 118 52 33 6 19 <5 125 428 763 Energy 0.002 0.08 <0.01 <0.001 0.0005 Energy
MW-107D 6985 10/8/2013 dup HS 6.46 1,020 15.1 7.1 1,197 118 52 33 6 18 <5 124 410 774 Energy 0.002 0.08 <0.01 0.001 0.0005 Energy
MW-107D 6986 10/8/2013 LF 6.48 1,000 14.9 6.5 1,128 113 50 33 6 19 <5 126 416 767 Energy 0.002 0.05 0.01 <0.001 0.0005 Energy
MW-107D 6987 10/8/2013 P 6.49 989 12.1 6.4 1,118 109 49 34 6 19 <5 127 401 739 Energy 0.002 <0.03 <0.01 <0.001 0.0005 Energy
MW-107D 7149 4/3/2014 HS 6.83 1,080 --- --- --- 114 46 29 5 20 <5 124 450 783 Energy 0.004 0.20 <0.01 <0.001 0.0007 Energy
MW-107D 7150 4/3/2014 LF 6.56 1,050 12.2 8.0 1,007 117 48 31 6 20 <5 127 435 770 Energy 0.004 0.23 <0.01 <0.001 0.0006 Energy
MW-107D 7151 4/3/2014 P 6.56 1,040 11.8 6.8 993 110 46 31 5 20 <5 127 425 744 Energy 0.004 0.07 <0.01 <0.001 0.0006 Energy
MW-107D 7152 4/3/2014 dup P 6.57 1,030 11.8 6.8 993 108 46 30 5 20 <5 143 426 752 Energy 0.004 0.07 <0.01 <0.001 0.0006 Energy

MW-107S 7013 10/8/2013 HS 4.62 2,060 13.6 4.7 2,239 266 125 37 8 19 <5 <5 1,330 1,900 Energy 0.004 0.12 <0.01 0.005 0.0016 Energy
MW-107S 7014 10/8/2013 LF 4.61 2,060 15.0 4.5 2,232 269 126 37 8 19 <5 <5 1,340 1,950 Energy 0.003 0.34 <0.01 0.005 0.0017 Energy
MW-107S 7015 10/8/2013 P 4.49 2,040 12.0 4.3 2,215 265 125 37 8 19 <5 <5 1,300 1,910 Energy 0.005 0.07 <0.01 0.005 0.0015 Energy
MW-107S 7111 4/3/2014 HS 4.48 2,190 10.7 4.8 2,111 256 123 37 8 19 <5 <5 1,290 1,960 Energy 0.005 0.05 <0.01 0.003 0.0018 Energy
MW-107S 7112 4/3/2014 LF 4.49 2,180 13.2 4.5 2,162 270 129 40 9 19 <5 <5 1,280 1,960 Energy 0.005 0.24 <0.01 0.004 0.0019 Energy
MW-107S 7113 4/3/2014 P 4.43 2,130 11.9 4.4 2,184 266 129 39 9 19 <5 <5 1,300 1,940 Energy 0.006 <0.03 <0.01 0.004 0.0016 Energy

MW-108 7006 10/12/2013 HS 7.42 1,070 11.4 7.4 1,115 125 36 57 4 62 <5 253 263 734 Energy 0.012 <0.03 <0.01 0.006 0.0099 Energy
MW-108 7007 10/12/2013 LF 7.45 1,070 11.8 7.3 1,126 124 35 56 4 63 <5 254 265 728 Energy 0.013 <0.03 <0.01 0.005 0.0105 Energy
MW-108 7008 10/12/2013 P 7.43 1,060 12.4 7.3 1,136 124 35 58 4 61 <5 256 267 729 Energy 0.012 <0.03 <0.01 0.006 0.0095 Energy
MW-108 7009 10/12/2013 dup P 7.44 1,060 12.4 7.3 1,136 125 35 58 4 61 <5 266 267 738 Energy 0.012 <0.03 <0.01 0.005 0.0096 Energy
MW-108 7153 4/3/2014 HS 7.49 1,130 10.8 7.7 1,085 130 32 50 4 68 <5 253 283 750 Energy 0.014 <0.03 <0.01 0.004 0.0094 Energy
MW-108 7154 4/3/2014 LF 7.55 1,130 10.8 7.5 1,075 129 35 55 4 66 <5 255 270 749 Energy 0.014 0.03 <0.01 0.005 0.0094 Energy
MW-108 7155 4/3/2014 P 7.55 1,150 12.3 7.5 1,093 132 34 55 4 70 <5 256 293 758 Energy 0.014 <0.03 0.01 0.005 0.0095 Energy

MW-109 6992 10/9/2013 HS 7.44 2,820 13.1 7.5 3,250 246 70 292 12 227 <5 270 1,060 2,140 Energy 0.001 <0.03 <0.01 0.026 0.581 Energy
MW-109 6993 10/9/2013 LF 7.46 2,880 14.5 7.4 3,249 262 76 310 12 231 <5 278 1,090 2,230 Energy <0.001 0.05 0.01 0.026 0.751 Energy
MW-109 6994 10/9/2013 P 7.55 3,160 13.3 7.6 3,515 304 89 362 13 255 <5 297 1,230 2,440 Energy 0.001 <0.03 0.01 0.032 1.53 Energy
MW-109 7157 4/3/2014 HS 7.25 3,570 11.2 7.4 3,231 277 85 361 13 285 <5 330 1,380 2,700 Energy 0.002 <0.03 <0.01 0.026 1.24 Energy
MW-109 7158 4/3/2014 LF 7.32 3,970 11.4 8.6 3,804 323 95 422 14 303 <5 354 1,530 3,060 Energy 0.002 0.07 0.02 0.031 2.85 Energy
MW-109 7160 4/4/2014 P 7.47 2,980 10.4 8.9 3,040 248 70 293 12 243 <5 248 1,070 2,170 Energy 0.002 <0.03 <0.01 0.027 0.528 Energy

MW-111 6945 11/17/2013 Grab 8.58 768 9.9 6.5 865 7 2 192 5 31 13 391 21 492 Energy 0.007 <0.03 0.03 0.002 0.0316 Energy
MW-111 7104 4/1/2014 Grab 8.39 792 11.2 7.3 971 7 2 171 4 15 10 458 9 518 Energy 0.004 <0.03 0.01 0.001 0.0153 Energy

MW-112 6996 10/11/2013 HS 7.57 1,010 11.8 7.4 1,236 121 34 50 4 78 <5 221 219 673 Energy 0.019 <0.03 <0.01 0.010 0.0099 Energy
MW-112 6997 10/11/2013 sp HS 8.2 1,010 13.0 7.5 1,108 110 31.3 48.4 3.6 84 <1.2 205 234 664 ACZ 0.0162 <0.02 0.0077 0.0081 0.0095 ACZ
MW-112 6998 10/11/2013 LF 7.58 1,020 13.0 7.5 1,108 119 33 50 4 84 <5 221 212 668 Energy 0.018 <0.03 0.01 0.010 0.0095 Energy
MW-112 6999 10/11/2013 sp LF 8.2 1,030 12.2 7.4 1,150 109 30.3 48.8 3.7 88 <1.2 226 233 670 ACZ 0.0157 <0.02 0.0109 0.0081 0.0096 ACZ
MW-112 7000 10/11/2013 P 7.51 1,080 10.1 8.7 1,208 122 34 52 4 87 <5 224 246 722 Energy 0.021 <0.03 <0.01 0.010 0.0098 Energy
MW-112 7001 10/11/2013 sp P 8.2 1,080 11.8 7.4 1,236 115 32.2 52.3 3.8 88 <1.2 209 253 726 ACZ 0.0184 <0.02 0.0079 0.0084 0.0099 ACZ
MW-112 7161 4/4/2014 HS 7.74 1,060 10.0 8.3 1,100 113 32 44 3 78 <5 221 229 675 Energy 0.018 <0.03 <0.01 0.008 0.0092 Energy
MW-112 7162 4/4/2014 LF 7.72 1,080 12.2 7.4 1,150 115 32 47 4 88 <5 220 227 671 Energy 0.017 <0.03 <0.01 0.008 0.0095 Energy
MW-112 7163 4/4/2014 P 7.71 1,130 11.8 8.0 1,166 124 35 54 4 91 <5 222 253 716 Energy 0.021 <0.03 <0.01 0.008 0.0095 Energy
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TABLE H-1.  SUMMARY OF ROUTINE PARAMETERS, COMMON CONSTITUENTS, AND TRACE METALS IN GROUNDWATER
RIO ALGOM MINING LLC, LISBON FACILITY
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HCO3

QC SAMPLE 
CODEa Fe

SAMPLE 
METHODb Mg Na K Cl CO3
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DATE

MW-113 7002 10/11/2013 HS 7.32 3,110 12.5 7.3 2,173 214 55 439 6 412 <5 428 750 2,100 Energy 0.014 <0.03 <0.01 0.015 1.53 Energy
MW-113 7003 10/11/2013 LF 7.32 3,110 14.0 7.1 3,566 215 55 441 6 428 <5 431 785 2,160 Energy 0.014 <0.03 <0.01 0.016 1.55 Energy
MW-113 7004 10/11/2013 dup LF 7.32 3,120 14.0 7.1 3,566 213 55 437 6 408 <5 442 743 2,180 Energy 0.013 <0.03 <0.01 0.015 1.54 Energy
MW-113 7005 10/11/2013 P 7.29 3,090 12.1 7.2 3,502 212 54 423 6 406 <5 405 733 2,150 Energy 0.015 <0.03 <0.01 0.015 1.15 Energy
MW-113 7136 4/5/2014 HS 7.34 3,130 11.1 7.9 3,203 198 50 400 5 395 <5 434 745 2,210 Energy 0.016 <0.03 <0.01 0.015 1.57 Energy
MW-113 7137 4/5/2014 LF 7.35 3,140 12.4 7.9 3,366 199 50 409 5 397 <5 437 749 2,230 Energy 0.014 0.05 <0.01 0.015 1.59 Energy
MW-113 7138 4/5/2014 P 7.42 3,100 10.0 8.8 3,115 203 51 396 5 400 <5 424 747 2,170 Energy 0.016 <0.03 <0.01 0.015 1.25 Energy

MW-114 7037 10/13/2013 HS 7.55 760 11.8 7.2 779 86 26 33 3 48 <5 211 144 489 Energy 0.018 <0.03 <0.01 0.009 0.0076 Energy
MW-114 7038 10/13/2013 LF 7.31 766 12.2 6.8 851 88 27 34 3 47 <5 201 155 500 Energy 0.001 0.32 0.01 0.009 0.0139 Energy
MW-114 7039 10/13/2013 P 7.54 736 12.1 7.5 783 82 25 34 3 45 <5 210 139 471 Energy 0.021 <0.03 0.01 0.008 0.0077 Energy
MW-114 7040 10/13/2013 dup P 7.53 739 12.1 7.5 783 79 24 34 3 45 <5 220 141 474 Energy 0.022 <0.03 0.01 0.009 0.0075 Energy
MW-114 7167 4/4/2014 HS 7.70 769 11.7 8.3 797 85 24 31 3 46 <5 208 141 468 Energy 0.023 <0.03 <0.01 0.008 0.0071 Energy
MW-114 7168 4/4/2014 LF 7.74 778 11.7 7.6 790 85 24 32 3 47 <5 219 142 467 Energy 0.017 <0.03 0.01 0.008 0.0068 Energy
MW-114 7169 4/4/2014 P 7.70 781 12.2 7.7 787 83 24 31 3 46 <5 210 145 471 Energy 0.023 <0.03 <0.01 0.007 0.0072 Energy

MW-115M 7052 10/14/2013 HS 7.39 1,300 11.8 9.7 1,378 140 39 80 5 153 <5 252 248 859 Energy 0.003 <0.03 0.02 0.009 0.0953 Energy
MW-115M 7053 10/14/2013 LF 7.55 1,190 14.4 7.6 1,263 131 38 67 4 147 <5 225 208 783 Energy 0.006 <0.03 0.02 0.009 0.0489 Energy
MW-115M 7054 10/14/2013 P 7.45 1,600 12.3 7.7 1,701 173 45 128 5 182 <5 317 332 1,080 Energy 0.009 <0.03 0.02 0.011 0.315 Energy
MW-115M 6950 11/16/2013 LF 7.65 1,180 10.6 7.4 1,191 129 39 64 4 149 <5 231 191 741 Energy 0.012 <0.03 0.01 0.007 0.0411 Energy
MW-115M 6949 11/16/2013 HS 7.65 1,170 9.4 7.6 1,202 127 38 61 4 145 <5 226 182 728 Energy 0.015 <0.03 0.01 0.007 0.0183 Energy
MW-115M 7182 4/5/2014 HS 7.69 1,170 11.9 8.0 1,430 121 37 58 3 147 <5 225 187 724 Energy 0.019 <0.03 <0.01 0.008 0.0147 Energy
MW-115M 7183 4/5/2014 sp HS 8.2 1,170 11.9 8.0 1,430 126 36.9 59.3 3.3 160 <2 196 192 780 ACZ 0.0178 <0.02 0.0077 0.0063 0.0125 ACZ
MW-115M 7184 4/5/2014 LF 7.65 1,170 13.0 9.1 1,251 119 36 58 3 145 <5 223 184 723 Energy 0.017 <0.03 0.01 0.008 0.0164 Energy
MW-115M 7185 4/5/2014 sp LF 8.2 1,170 13.0 9.1 1,251 125 37 59.4 3.3 160 <2 177 192 690 ACZ 0.0158 <0.02 0.0116 0.0065 0.0141 ACZ
MW-115M 7186 4/5/2014 P 7.66 1,650 12.4 9.0 1,776 160 44 126 4 182 <5 319 322 1,090 Energy 0.027 <0.03 0.01 0.010 0.382 Energy
MW-115M 7187 4/5/2014 sp P 8.2 1,680 12.4 9.0 1,776 168 44.5 129 4.2 210 <2 256 348 1,070 ACZ 0.0242 <0.02 0.0089 0.0087 0.3705 ACZ

MW-115S 7041 10/13/2013 HS 7.58 1,150 11.7 7.5 1,211 116 37 66 3 153 <5 212 180 724 Energy 0.022 <0.03 <0.01 0.008 0.0167 Energy
MW-115S 7042 10/13/2013 LF 7.64 1,150 13.7 7.6 1,223 116 37 66 3 151 <5 212 177 725 Energy 0.015 <0.03 0.02 0.009 0.0176 Energy
MW-115S 7043 10/13/2013 P 7.64 1,150 12.4 7.6 1,220 120 37 60 3 150 <5 214 178 740 Energy 0.026 <0.03 0.01 0.008 0.0163 Energy
MW-115S 7044 10/13/2013 dup P 7.61 1,150 12.4 7.6 1,220 119 37 59 3 150 <5 214 177 751 Energy 0.026 <0.03 0.01 0.008 0.0162 Energy
MW-115S 7188 4/5/2014 HS 7.68 1,070 11.7 8.1 1,125 108 34 45 4 138 <5 203 163 653 Energy 0.012 <0.03 <0.01 0.010 0.0129 Energy
MW-115S 7189 4/5/2014 LF 7.65 1,100 14.6 7.9 1,136 110 35 49 4 142 <5 197 170 674 Energy 0.013 <0.03 <0.01 0.009 0.0160 Energy
MW-115S 7190 4/5/2014 P 7.58 1,190 12.0 7.6 1,237 118 37 61 3 153 <5 222 189 729 Energy 0.021 <0.03 <0.01 0.008 0.0192 Energy

MW-116 7033 10/12/2013 HS 3.95 11,200 21.1 3.7 11,458 447 738 87 15 87 <5 <5 15,600 22,900 Energy 0.062 262 0.42 0.116 16.4 Energy
MW-116 7034 10/12/2013 LF 3.95 11,200 15.8 3.7 11,352 479 755 94 17 93 <5 <5 15,700 22,300 Energy 0.070 265 0.48 0.118 16.0 Energy
MW-116 7035 10/12/2013 P 3.76 12,600 13.0 3.5 12,884 432 758 88 7 96 <5 <5 18,900 26,600 Energy 0.134 232 1.25 0.130 19.1 Energy
MW-116 7063 12/14/2013 LF 3.97 11,200 7.1 4.1 11,823 445 855 94 17 130 <5 <5 14,700 22,100 Energy 0.053 272 0.27 0.116 16.8 Energy
MW-116 7176 4/5/2014 HS 3.74 11,300 11.6 5.8 11,962 414 826 83 18 103 <5 <5 18,000 22,900 Energy 0.065 239 0.27 0.137 19.2 Energy
MW-116 7177 4/5/2014 LF 3.73 11,500 13.1 5.1 12,521 414 829 82 19 111 <5 <5 18,300 23,400 Energy 0.065 241 0.42 0.136 18.9 Energy
MW-116 7178 4/5/2014 P 3.47 12,300 12.5 5.1 12,737 418 782 91 8 102 <5 <5 21,100 26,400 Energy 0.104 186 0.94 0.144 20.7 Energy
MW-116 7179 4/5/2014 dup P 3.47 12,300 12.5 5.1 12,737 418 782 90 8 112 <5 <5 21,200 26,300 Energy 0.105 182 0.95 0.140 20.8 Energy

MW-117M 7049 10/14/2013 HS 11.6 3,260 11.0 12.5 3,214 25 2 582 23 344 122 <5 462 1,650 Energy 0.013 <0.03 1.18 0.033 3.24 Energy
MW-117M 7050 10/14/2013 LF 11.6 3,210 12.2 12.6 3,476 17 2 586 22 346 129 <5 465 1,630 Energy 0.006 <0.03 0.59 0.016 1.39 Energy
MW-117M 7051 10/14/2013 P 10.3 2,650 12.8 11.6 2,976 63 18 563 16 333 144 70 512 1,670 Energy 0.245 <0.03 0.7 0.017 3.08 Energy
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TABLE H-1.  SUMMARY OF ROUTINE PARAMETERS, COMMON CONSTITUENTS, AND TRACE METALS IN GROUNDWATER
RIO ALGOM MINING LLC, LISBON FACILITY
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MW-117M 7079 4/5/2014 HS 9.67 2,510 11.0 10.3 2,671 18 19 510 11 327 68 167 532 1,590 Energy 0.038 <0.03 0.54 0.013 2.73 Energy
MW-117M 7080 4/5/2014 LF 9.60 2,780 11.9 10.3 2,976 25 23 572 10 357 76 211 559 1,730 Energy 0.051 <0.03 0.61 0.012 3.68 Energy
MW-117M 7081 4/5/2014 P 8.99 2,550 12.6 10.3 2,789 65 21 492 9 294 24 247 371 1,580 Energy 0.228 <0.03 0.54 0.013 3.39 Energy

MW-117S 7010 10/12/2013 HS 7.60 1,160 12.1 7.9 1,250 115 31 100 4 117 <5 242 218 758 Energy 0.017 0.63 0.10 0.008 0.524 Energy
MW-117S 7031 10/12/2013 LF 7.67 1,330 14.6 7.6 1,397 101 28 147 4 132 <5 299 236 861 Energy 0.012 <0.03 0.17 0.010 0.882 Energy
MW-117S 7032 10/12/2013 P 7.69 1,480 12.5 7.6 1,571 94 26 191 4 150 <5 347 257 945 Energy 0.035 0.27 0.23 0.012 1.24 Energy
MW-117S 7073 4/5/2014 HS 7.63 1,020 12.1 8.5 1,200 105 31 50 3 102 <5 211 199 676 Energy 0.006 <0.03 0.04 0.006 0.222 Energy
MW-117S 7074 4/5/2014 LF 7.71 1,450 13.7 8.5 1,545 90 24 175 3 139 <5 346 250 942 Energy 0.038 <0.03 0.22 0.010 1.21 Energy
MW-117S 7075 4/5/2014 P 7.71 1,520 12.6 8.5 1,609 87 24 187 3 150 <5 356 269 986 Energy 0.039 <0.03 0.25 0.010 1.38 Energy
MW-117S 7076 4/5/2014 dup P 7.72 1,520 12.6 8.5 1,609 92 25 202 3 150 <5 355 269 986 Energy 0.040 <0.03 0.25 0.011 1.40 Energy

MW-118 6981 10/8/2013 HS 7.37 892 12.6 7.7 1,319 110 41 26 4 23 <5 247 258 614 Energy 0.008 0.48 0.04 <0.001 0.0043 Energy
MW-118 6982 10/8/2013 LF 7.30 897 14.0 7.2 998 109 41 26 3 24 <5 235 267 628 Energy 0.007 0.34 0.03 <0.001 0.0045 Energy
MW-118 6983 10/8/2013 P 7.24 988 11.0 7.2 1,071 120 45 33 4 26 <5 247 306 703 Energy 0.002 0.05 0.03 0.002 0.0125 Energy
MW-118 7146 4/3/2014 HS 7.43 915 10.4 8.7 848 111 37 28 4 27 <5 236 260 614 Energy 0.003 0.03 0.09 0.001 0.0136 Energy
MW-118 7147 4/3/2014 LF 7.48 917 9.2 8.3 879 103 36 25 3 26 <5 239 258 609 Energy 0.003 0.27 0.06 <0.001 0.0046 Energy
MW-118 7148 4/3/2014 P 7.34 979 10.4 9.1 934 113 39 31 4 28 <5 243 285 669 Energy 0.002 0.06 0.05 0.001 0.0104 Energy

MW-119 6975 10/13/2013 P 7.40 4,700 9.8 7.6 4,890 570 163 439 8 443 <5 405 2,250 4,110 Energy 0.002 <0.03 <0.01 0.050 6.12 Energy
MW-119 7156 4/3/2014 HS 7.29 4,900 12.8 7.2 5,199 562 153 396 8 424 <5 393 2,120 4,100 Energy 0.004 <0.03 <0.01 0.045 5.91 Energy
MW-119 7159 4/4/2014 P 7.37 4,930 11.5 7.6 4,552 566 148 414 8 417 <5 395 2,110 4,120 Energy 0.004 <0.03 <0.01 0.049 6.60 Energy

MW-120 7045 10/13/2013 HS 7.55 814 12.2 7.9 878 92 23 43 4 73 <5 224 129 521 Energy 0.013 <0.03 <0.01 0.011 0.0106 Energy
MW-120 7046 10/13/2013 LF 7.53 795 14.3 7.6 840 89 23 45 3 67 <5 237 127 509 Energy 0.012 <0.03 <0.01 0.011 0.0094 Energy
MW-120 7047 10/13/2013 P 7.52 744 12.8 7.6 786 79 22 48 3 42 <5 227 140 481 Energy 0.030 <0.03 <0.01 0.010 0.0079 Energy
MW-120 7048 10/13/2013 dup P 7.53 743 12.8 7.6 786 78 21 47 3 43 <5 227 143 474 Energy 0.030 <0.03 <0.01 0.009 0.0076 Energy
MW-120 7141 4/2/2014 HS 7.44 1,370 10.8 7.2 1,527 180 45 29 4 236 <5 196 176 979 Energy 0.005 <0.03 <0.01 0.013 0.0060 Energy
MW-120 7142 4/2/2014 LF 7.40 1,460 11.0 8.5 1,446 176 45 29 4 243 <5 205 209 1,000 Energy 0.003 0.11 <0.01 0.013 0.0066 Energy
MW-120 7143 4/2/2014 P 7.53 1,020 12.5 7.3 990 108 30 39 4 114 <5 222 173 654 Energy 0.029 <0.03 <0.01 0.010 0.0075 Energy

MW-5 3346 3/24/2004 ▫ --- --- 14.8 6.83 1,403 --- --- --- --- 11 --- 317 --- --- ▫ <0.0009 --- <0.0005 0.058 0.008 Energy
MW-5 3379B 6/29/2004 ▫ --- --- 15.6 6.57 261 --- --- --- --- 20 --- 338 --- --- ▫ <0.0005 g --- 0.0009 g 0.06 g ND g Energy
MW-5 3392B 9/15/2004 ▫ --- --- 15.6 6.4 1,435 --- --- --- --- 11 --- 310 --- --- ▫ <0.0005 --- <0.0005 0.06 ND Energy
MW-5 3410B 12/16/2004 ▫ --- --- 10.1 6.26 1,418 --- --- --- --- 25 --- 315 --- --- ▫ <0.0005 --- <0.0005 0.051 ND Energy
MW-5 3433B 3/2/2005 ▫ --- --- 12.1 6.98 1,352 --- --- --- --- 11 --- 308 --- --- ▫ 0.0018 --- <0.0005 0.061 ND Energy
MW-5 3449B 6/22/2005 ▫ --- --- 19 7.13 1,449 --- --- --- --- 10 --- 317 --- --- ▫ <0.0005 --- <0.0005 0.07 ND Energy
MW-5 ▫ 9/28/2005 ▫ --- --- 16.3 6.78 902 --- --- --- --- 12 --- 256 690 1,300 ▫ 0.0016 --- <0.0005 0.075 0.0067 ▫
MW-5 3484B 11/9/2005 ▫ --- --- 11.4 6.98 1,185 --- --- --- --- 18 --- 310 705 1,236 ▫ <0.0005 --- <0.0005 0.07 0.00596 Energy
MW-5 3501B 3/22/2006 ▫ --- --- 11.4 7 1,381 --- --- --- --- 22 --- 308 663 1,328 ▫ <0.0005 --- <0.0005 0.07 0.00745 Energy
MW-5 3547 9/28/2006 ▫ --- --- 13.9 6.43 1,379 --- --- --- --- 11 <1 308 650 1,290 Energy <0.0005 --- 0.0005 0.051 0.0074 Energy
MW-5 3563 ABC 12/13/2006 ▫ --- --- 9.3 6.91 1,474 --- --- --- --- 14 <1 298 735 1,330 Energy <0.0005 --- <0.0005 0.062 0.008 Energy
MW-5 MW-5 3/19/2007 ▫ --- --- 11.7 6.55 1,638 --- --- --- --- 12 --- 298 744 1,380 Energy <0.001 --- <0.1 0.066 0.0082 Energy
MW-5 MW-5 6/12/2007 ▫ --- --- 12.5 8.03 1,556 --- --- --- --- 11 --- 20 722 1,350 Energy <0.001 --- <0.1 0.071 0.0099 Energy
MW-5 MW-5 8/21/2007 ▫ --- --- 13.1 8.17 1,697 --- --- --- --- 23 --- 315 762 1,370 Energy <0.001 --- <0.1 0.069 0.0458 Energy
MW-5 WPK-MW-5 10/23/2007 ▫ 7.37 --- 11.4 7.37 1,657 --- --- --- --- 11 --- 317 732 1,360 Energy <0.001 --- <0.1 0.070 0.0106 Energy
MW-5 RAM-MW-5 10/23/2007 dup ▫ 6.97 --- --- --- --- --- --- --- --- 12 --- 315 717 1,360 Energy <0.001 --- <0.1 0.068 0.0167 Energy
MW-5 MW-5 3/18/2008 ▫ --- --- --- --- --- --- --- --- --- 12 --- 316 728 1,360 Energy <0.001 --- <0.1 0.067 0.0090 Energy
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MW-5 MW-5 6/3/2008 ▫ --- --- 17.4 7.13 1,559 --- --- --- --- 12 --- 292 751 1,390 Energy <0.001 --- <0.1 0.066 0.0090 Energy
MW-5 MW-5 8/5/2008 ▫ 7.19 --- --- --- --- --- --- --- --- 12 --- 300 776 1,380 Energy <0.001 --- <0.1 0.064 0.0083 Energy
MW-5 MW-5 10/14/2008 ▫ --- --- 12.1 7.21 1,632 --- --- --- --- 12 --- 302 732 1,390 Energy <0.001 --- <0.1 0.064 0.0075 Energy
MW-5 MW-5 3/24/2009 ▫ --- --- 9.1 7.2 1,610 --- --- --- --- 10 --- 317 738 1,350 Energy <0.001 --- <0.1 0.069 0.0070 Energy
MW-5 MW-5 6/9/2009 ▫ --- --- --- --- --- --- --- --- --- 11 --- 302 749 1,370 Energy <0.001 --- <0.1 0.073 0.0074 Energy
MW-5 MW-5 8/11/2009 ▫ --- --- 32.1 6.97 1,616 --- --- --- --- 11 --- 304 741 1,420 Energy <0.001 --- <0.1 0.059 0.0073 Energy
MW-5 MW-5 4/27/2010 ▫ --- --- 15 6.95 1,640 --- --- --- --- 11 --- 324 760 1,380 Energy <0.001 --- <0.1 0.061 0.0071 Energy
MW-5 MW-5 8/25/2010 ▫ --- --- --- 6.96 --- --- --- --- --- 11 --- 330 760 1,450 Energy <0.001 --- <0.1 0.060 0.0068 Energy
MW-5 MW-5 5/25/2011 ▫ --- --- --- 7.53 --- --- --- --- --- 11 --- 316 765 1,450 Energy <0.001 --- <0.01 0.068 0.0074 Energy
MW-5 MW-5 10/18/2011 ▫ --- --- --- --- --- --- --- --- --- 12 --- 290 791 1,430 Energy <0.001 --- <0.01 0.043 0.0080 Energy
MW-5 6233 11/2/2012 HS 7.15 1,680 12.9 6.9 2,992 296 91 18 4 12 <5 317 780 1,460 Energy <0.001 --- <0.001 0.066 0.0070 Energy
MW-5 6234 11/2/2012 LF 7.15 1,680 14.0 6.9 3,002 300 92 18 4 12 <5 318 771 1,490 Energy <0.001 --- 0.001 0.064 0.0084 Energy
MW-5 6251 11/3/2012 P 7.13 1,570 13.2 7.2 2,780 268 88 17 4 13 <5 321 687 1,350 Energy <0.001 --- <0.001 0.061 0.0087 Energy
MW-5 6346 4/3/2013 HS 7.16 1,790 13.6 6.7 1,441 258 81 17 3 12 <5 320 803 1,470 Energy <0.001 <0.03 <0.01 0.061 0.0073 Energy
MW-5 6347 4/3/2013 LF 7.18 1,820 12.4 6.4 1,797 272 84 17 4 11 <5 319 808 1,520 Energy <0.001 0.04 0.01 0.064 0.0078 Energy
MW-5 6359 4/4/2013 P 7.19 1,780 11.6 6.9 1,295 295 88 20 5 12 <5 320 795 1,470 Energy <0.001 0.47 <0.01 0.056 0.0074 Energy
MW-5 7023 10/10/2013 HS 7.11 1,700 11.0 6.9 986 278 86 18 4 12 <5 322 798 1,470 Energy <0.001 <0.03 <0.01 0.068 0.0074 Energy
MW-5 7024 10/10/2013 LF 7.11 1,700 8.8 6.9 1,828 278 86 19 4 12 <5 332 774 1,470 Energy <0.001 <0.03 <0.01 0.067 0.0132 Energy
MW-5 7125 4/4/2014 HS 7.37 1,800 8.7 7.1 1,749 285 85 18 4 12 <5 318 813 1,480 Energy 0.001 <0.03 <0.01 0.060 0.0071 Energy
MW-5 7126 4/4/2014 LF 7.36 1,870 10.6 6.9 1,855 271 86 18 3 12 <5 317 856 1,540 Energy 0.001 <0.03 <0.01 0.055 0.0066 Energy

OW-UT-9 3371 3/22/2004 ▫ --- --- 14.6 9.14 36,763 --- --- --- --- 1,346 13,262 0 --- --- ▫ 1.10 --- 53.9 0.039 29.80 Energy
OW-UT-9 3388B 7/1/2004 ▫ --- --- 17.3 9.44 27,550 --- --- --- --- 1,440 12,203 9,206 --- --- ▫ 2.6 g --- 51.4 g 0.04 g 83.74 g Energy
OW-UT-9 3403B 9/21/2004 ▫ --- --- 12.4 9.79 23,253 --- --- --- --- 1,408 12,389 9,245 --- --- ▫ 3.1 --- 60.4 0.02 78.97 Energy
OW-UT-9 3419B 12/18/2004 ▫ --- --- 12.4 9.03 27,642 --- --- --- --- 1,389 12,972 8,653 --- --- ▫ 2.78 --- 55.8 0.019 87.91 Energy
OW-UT-9 3424B 2/17/2005 ▫ --- --- 10.3 9.6 26,320 --- --- --- --- --- --- --- --- --- ▫ 2.44 g --- 47.0 g 0.027 g 84.70 g Energy
OW-UT-9 3425B 2/17/2005 dup ▫ --- --- 10.3 9.6 26,320 --- --- --- --- --- --- --- --- --- ▫ 2.26 g --- 44.0 g 0.027 g 81.90 g Energy
OW-UT-9 3442B 3/3/2005 ▫ --- --- 10.9 9.8 28,729 --- --- --- --- 1,410 12,860 8,966 --- --- ▫ 2.54 --- 52.0 0.09 84.93 Energy
OW-UT-9 3443B 3/3/2005 dup ▫ --- --- 10.9 9.8 28,729 --- --- --- --- 1,416 13,015 8,730 --- --- ▫ 2.43 --- 48.5 0.08 80.46 Energy
OW-UT-9 3459B 6/20/2005 ▫ --- --- 17.6 9.49 29,987 --- --- --- --- 1,343 11,940 9,650 --- --- ▫ 3.1 --- 56.5 0.04 90.89 Energy
OW-UT-9 3459B 6/20/2005 lab dup ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ 2.91 --- --- --- --- Energy
OW-UT-9 3459B 6/20/2005 lab dup ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ 2.92 --- --- --- --- Energy
OW-UT-9 3459B 6/20/2005 lab dup ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ 2.98 --- --- --- --- Energy
OW-UT-9 3459B 6/20/2005 lab dup ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ 2.91 --- --- --- --- Energy
OW-UT-9 ▫ 9/30/2005 ▫ --- --- 17.6 9.58 30,700 --- --- --- --- 1,390 6,980 9,810 10,600 35,700 ▫ 2.67 --- 54 <1 81.6 ▫
OW-UT-9 ▫ 9/30/2005 dup ▫ --- --- 17.6 9.58 30,700 --- --- --- --- 1,420 7,360 10,200 11,000 35,100 ▫ 0.007 --- 53.2 0.03 82.3 ▫
OW-UT-9 3493B 11/10/2005 ▫ --- --- 15.8 9.5 25,285 --- --- --- --- 1,340 13,552 8,417 11,310 37,500 ▫ 2.6 --- 42.0 0.08 89.40 Energy
OW-UT-9 3494B 11/10/2005 dup ▫ --- --- 15.8 9.5 25,285 --- --- --- --- 1,335 13,885 8,054 11,347 37,940 ▫ 2.8 --- 46.6 0.05 89.40 Energy
OW-UT-9 3510B 3/24/2006 ▫ --- --- 15.4 9.51 28,619 --- --- --- --- 1,301 10,890 25,294 11,281 37,360 ▫ 2.3 --- 40.3 0.08 74.50 Energy
OW-UT-9 3511B 3/24/2006 dup ▫ --- --- 15.4 9.51 28,619 --- --- --- --- 1,292 11,436 25,879 11,297 37,920 ▫ 2.5 --- 41.9 0.06 74.50 Energy
OW-UT-9 3557 9/29/2006 ▫ --- --- 15.7 9.34 32,885 --- --- --- --- 1,490 872 2,880 11,200 35,400 Energy 1.92 --- 34.1 0.02 56.2 Energy
OW-UT-9 3573 ABC 12/14/2006 ▫ --- --- 12.7 9.37 25,946 --- --- --- --- 1,390 3,530 16,100 10,800 36,200 Energy 2.09 --- 35.8 0.02 59.2 Energy
OW-UT-9 OW-UT-9 3/20/2007 ▫ --- --- 12.4 9.7 --- --- --- --- --- 1,250 --- 11,500 9,550 31,600 Energy 2.20 --- 43.3 0.05 63.7 Energy
OW-UT-9 OWUT 9 Special 3/20/2007 ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ 2.28 --- 45.8 0.03 60.2 Energy
OW-UT-9 OWUT 9 Special Y 3/21/2007 dup ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ 2.41 --- 46.5 0.05 73.2 Energy
OW-UT-9 OW-UT-9 6/12/2007 ▫ --- --- 13.5 9.7 --- --- --- --- --- 1,260 --- 4,550 9,500 31,800 Energy 2.43 --- 46.8 0.04 77.5 Energy
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TABLE H-1.  SUMMARY OF ROUTINE PARAMETERS, COMMON CONSTITUENTS, AND TRACE METALS IN GROUNDWATER
RIO ALGOM MINING LLC, LISBON FACILITY

pH
(s.u.)

EC
(μmhos/cm)

T
(°C)

pH
(s.u.)

EC
(μS/cm)

FIELD

HCO3

QC SAMPLE 
CODEa Fe

SAMPLE 
METHODb Mg Na K Cl CO3

ROUTINE PARAMETERSc

LAB
DISSOLVED COMMON CONSTITUENTS (mg/L)d DISSOLVED TRACE METALS (mg/L)e

Ca As Mo Se USO4 TDS LABf LAB
WELL
NAME

SAMPLE
IDENTIFIER

SAMPLE
DATE

OW-UT-9 OW-UT-9 8/21/2007 ▫ --- --- 13.9 9.71 --- --- --- --- --- 1,190 --- 11,900 9,990 31,100 Energy 2.22 --- 41.4 0.04 70.9 Energy
OW-UT-9 WPK-OW-UT-9 10/25/2007 ▫ 9.69 --- 11.7 9.99 --- --- --- --- --- 1,420 --- 12,200 11,400 37,000 Energy 2.98 --- 51.3 0.04 80.3 Energy
OW-UT-9 RAM-OW-UT-9 10/25/2007 dup ▫ 6.97 --- --- --- --- --- --- --- --- 1,220 --- 10,100 9,070 30,300 Energy 2.48 --- 47.4 0.02 79.5 Energy
OW-UT-9 OW-UT-9 3/20/2008 ▫ --- --- --- --- --- --- --- --- --- 1,390 --- 20,200 11,200 36,500 Energy 2.68 --- 48.0 0.06 69.0 Energy
OW-UT-9 OW-UT-9A 3/20/2008 dup ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ 2.66 --- 48.6 0.05 68.8 Energy
OW-UT-9 OW-UT-9 6/7/2008 ▫ --- --- 16.8 9.77 36,000 --- --- --- --- 1,460 --- 14,000 11,400 36,500 Energy 2.18 --- 50.5 0.024 92.4 Energy
OW-UT-9 OW-UT-9A 6/7/2008 dup ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ 2.14 --- --- --- --- Energy
OW-UT-9 OW-UT-9 8/8/2008 ▫ 9.81 --- --- --- --- --- --- --- --- 1,460 --- 9,020 11,400 35,100 Energy 2.71 --- 51.0 0.013 88.0 Energy
OW-UT-9 OW-UT-9A 8/8/2008 dup ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ 2.67 --- --- --- --- Energy
OW-UT-9 OW-UT-9 10/16/2008 ▫ --- --- 16.2 9.76 29,600 --- --- --- --- 1,560 --- 7,800 11,100 36,800 Energy 2.31 --- 47.8 <0.01 83.6 Energy
OW-UT-9 OW-UT-9A 10/16/2008 dup ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ 2.28 --- --- --- --- Energy
OW-UT-9 OW-UT-9 3/25/2009 ▫ --- --- 10.7 9.83 39,000 --- --- --- --- 1,220 --- 8,410 9,520 34,900 Energy 2.75 --- 47.9 0.032 82.5 Energy
OW-UT-9 OW-UT-9A 3/25/2009 dup ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ 2.71 --- --- --- --- Energy
OW-UT-9 OW-UT-9A 3/25/2009 sp ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ 1.940 --- --- --- --- ACZ
OW-UT-9 OW-UT-9B 3/25/2009 sp dup ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ 1.950 --- --- --- --- ACZ
OW-UT-9 OW-UT-9 6/11/2009 ▫ --- --- --- --- --- --- --- --- --- 1,340 --- 8,410 10,500 35,600 Energy 2.76 --- 49.4 0.06 81.8 Energy
OW-UT-9 OW-UT-9A 6/11/2009 dup ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ 2.56 --- --- --- --- Energy
OW-UT-9 OW-UT-9A 6/11/2009 sp ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ 2.48 --- --- --- --- ACZ
OW-UT-9 OW-UT-9B 6/11/2009 sp dup ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ 2.46 --- --- --- --- ACZ
OW-UT-9 OW-UT-9 8/13/2009 ▫ --- --- 20.9 9.75 38,100 --- --- --- --- 1,410 --- 8,530 9,970 34,600 Energy 2.20 --- 49.1 0.024 85.4 Energy
OW-UT-9 OW-UT-9A 8/13/2009 dup ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ 2.21 --- --- --- --- Energy
OW-UT-9 DW-UT-9A 8/13/2009 sp ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ 2.13 --- --- --- --- ACZ
OW-UT-9 DW-UT-9B 8/13/2009 sp dup ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ 2.14 --- --- --- --- ACZ
OW-UT-9 OW-UT-9 4/29/2010 ▫ --- --- 10 9.71 36,900 --- --- --- --- 1,330 --- 8,960 9,990 34,900 Energy 2.27 --- 50.0 0.043 84.0 Energy
OW-UT-9 OW-UT-9A 4/29/2010 dup ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ 2.36 --- --- --- --- Energy
OW-UT-9 OW-UT-9A 4/29/2010 sp ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ 2.10 --- --- --- --- ACZ
OW-UT-9 OW-UT-9B 4/29/2010 sp dup ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ 2.09 --- --- --- --- ACZ
OW-UT-9 OW-UT-9 8/24/2010 ▫ --- --- --- 9.58 --- --- --- --- --- 1,330 --- 8,410 9,890 35,500 Energy 2.97 --- 56.8 0.056 87.6 Energy
OW-UT-9 OW-UT-9A 8/24/2010 dup ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ 3.01 --- --- --- --- Energy
OW-UT-9 DW-UT-9A 8/24/2010 sp ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ 2.24 g --- --- --- --- ACZ
OW-UT-9 DW-UT-9B 8/24/2010 sp dup ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ 2.26 g --- --- --- --- ACZ
OW-UT-9 DW-4T-9 5/23/2011 ▫ --- --- --- 9.67 --- --- --- --- --- 1,400 --- 8,720 10,600 34,100 Energy 2.58 --- 52.4 0.047 90.0 Energy
OW-UT-9 DW-4T-9A 5/23/2011 dup ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ 2.55 --- --- --- --- Energy
OW-UT-9 DW-UT-9A 5/23/2011 sp ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ 2.08 --- --- --- --- ACZ
OW-UT-9 DW-UT-9B 5/23/2011 sp dup ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ 2.01 --- --- --- --- ACZ
OW-UT-9 OW-UT-9 10/19/2011 ▫ --- --- --- --- --- --- --- --- --- 1,400 --- 7,500 10,800 30,800 Energy 2.63 --- 46.8 0.031 74.1 Energy
OW-UT-9 OW-UT-9A 10/19/2011 dup ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ 2.62 --- --- --- --- Energy
OW-UT-9 6262 11/3/2012 HS 9.49 36,400 14.6 9.9 40,145 4 22 15,100 18 1,390 6,240 8,170 10,600 36,200 Energy 3.28 --- 51.6 0.055 93.4 Energy
OW-UT-9 6263 11/3/2012 dup HS 9.49 36,900 14.6 9.9 40,145 3 22 15,000 18 1,390 6,420 8,050 10,700 37,000 Energy 3.66 --- 51.7 0.044 93.6 Energy
OW-UT-9 6264 11/3/2012 LF 9.48 37,200 14.2 9.9 46,724 5 21 14,900 18 1,420 6,600 8,530 10,700 35,400 Energy 2.90 --- 39.4 0.022 92.1 Energy
OW-UT-9 6265 11/3/2012 P 9.49 36,600 13.3 9.9 45,007 4 21 14,700 18 1,380 6,720 7,370 10,600 35,900 Energy 3.58 --- 51.4 0.046 88.6 Energy
OW-UT-9 6313 3/31/2013 LF 9.50 39,700 14.5 10.2 26,750 7 23 13,200 18 1,440 6,120 9,020 10,900 37,400 Energy 2.68 0.07 45.8 0.030 86.8 Energy
OW-UT-9 6321 4/1/2013 HS 9.55 31,800 13.2 9.1 18,950 4 24 12,000 18 1,160 4,320 6,700 8,260 28,300 Energy 1.54 <0.06 45.2 0.025 24 Energy
OW-UT-9 6322 4/1/2013 P 9.53 39,500 13.0 10.1 26,937 4 23 13,300 19 1,410 6,120 8,650 10,800 36,800 Energy 2.65 <0.06 46.5 0.023 79 Energy
OW-UT-9 6453 6/9/2013 LF 9.59 36,900 14.0 10.4 28,127 3 23 13,600 16 1,420 6,000 8,900 10,900 36,000 Energy 2.68 0.04 47.6 0.021 83.3 Energy

 1350.24/Phase2_Rpt/AppendixH/WQ_table.xlsx/09Jul2014 Page 14 of 22



TABLE H-1.  SUMMARY OF ROUTINE PARAMETERS, COMMON CONSTITUENTS, AND TRACE METALS IN GROUNDWATER
RIO ALGOM MINING LLC, LISBON FACILITY
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METHODb Mg Na K Cl CO3
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DISSOLVED COMMON CONSTITUENTS (mg/L)d DISSOLVED TRACE METALS (mg/L)e
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OW-UT-9 6970 10/13/2013 HS 9.48 37,600 15.4 9.7 40,747 4 24 13,000 15 1,390 6,000 8,530 9,970 35,300 Energy 0.809 0.05 44.4 0.033 6.10 Energy
OW-UT-9 6971 10/13/2013 LF 9.49 38,400 15.1 9.7 41,492 4 23 13,200 15 1,440 6,000 9,140 10,500 37,100 Energy 2.74 0.13 47.3 0.037 87.4 Energy
OW-UT-9 7066 12/14/2013 LF 9.52 37,800 6.9 9.8 40,861 4 21 14,400 19 1,410 6,120 8,530 10,700 37,300 Energy 2.82 0.05 51.8 0.072 98.8 Energy
OW-UT-9 7103 3/31/2014 LF 9.49 39,500 12.2 10.7 39,686 3 20 14,700 14 1,590 6,360 8,470 11,200 37,200 Energy 2.3 0.13 46.5 0.036 84 Energy
OW-UT-9 7174 4/4/2014 HS 9.48 28,800 11.5 9.8 33,537 4 22 11,600 14 1,090 4,320 5,970 7,570 25,600 Energy 2.24 0.07 39.0 0.036 79.7 Energy

RL-1 3356 3/25/2004 ▫ --- --- 17 6.83 7,695 --- --- --- --- 331 --- 1,018 --- --- ▫ 0.0034 --- 10.3 0.064 40.5 Energy
RL-1 3387B 7/1/2004 ▫ --- --- 17.9 7.01 6,473 --- --- --- --- 684 --- 1,032 --- --- ▫ 0.006 g --- 8.9 g 0.05 g 24.59 g Energy
RL-1 3402B 9/21/2004 ▫ --- --- 11.5 8.44 6,460 --- --- --- --- 578 --- 801 --- --- ▫ 0.003 --- 6.8 0.06 29.80 Energy
RL-1 3418B 12/15/2004 ▫ --- --- 13.2 7.27 7,509 --- --- --- --- 613 --- 851 --- --- ▫ 0.0023 --- 8.17 0.045 32.78 Energy
RL-1 3441B 3/2/2005 ▫ --- --- 10.9 7.16 7,484 --- --- --- --- 607 --- 865 --- --- ▫ 0.0020 --- 6.07 0.044 29.80 Energy
RL-1 3458B 6/20/2005 ▫ --- --- 19.4 7.61 4,708 --- --- --- --- 560 --- 812 --- --- ▫ 0.003 --- 7.4 0.06 34.27 Energy
RL-1 ▫ 9/30/2005 ▫ --- --- 19.4 6.88 9,650 --- --- --- --- 640 --- 821 3,890 7,530 ▫ 0.005 --- 8.7 0.057 36.80 ▫
RL-1 3492B 11/10/2005 ▫ --- --- 16.7 7.01 6,707 --- --- --- --- 646 --- 1,158 4,269 8,080 ▫ 0.004 --- 9.5 0.07 44.70 Energy
RL-1 3509B 3/24/2006 ▫ --- --- 13.1 7.14 6,213 --- --- --- --- 646 --- 912 4,249 8,110 ▫ 0.004 --- 10.4 0.07 41.27 Energy
RL-1 3556 9/29/2006 ▫ --- --- 15.6 6.5 8,069 --- --- --- --- 664 <1 1,030 4,380 7,940 Energy 0.002 --- 6.87 0.047 29.1 Energy
RL-1 3572 ABC 12/14/2006 ▫ --- --- 11.9 6.47 6,599 --- --- --- --- 639 <1 1,010 4,280 8,100 Energy 0.003 --- 6.99 0.051 29.8 Energy
RL-1 RL-1 3/19/2007 ▫ --- --- 12.7 6.92 8,370 --- --- --- --- 591 --- 805 3,460 6,860 Energy 0.002 --- 7.4 0.057 30.3 Energy
RL-1 RL-1 6/11/2007 ▫ --- --- 13.4 7.08 8,600 --- --- --- --- 641 --- 376 3,960 7,740 Energy 0.003 --- 8.7 0.067 39.1 Energy
RL-1 RL-1 8/20/2007 ▫ --- --- 13.6 7.64 8,550 --- --- --- --- 590 --- 883 4,080 7,250 Energy 0.002 --- 7.0 0.056 34.3 Energy
RL-1 WPK-RL-1 10/24/2007 ▫ 7.54 --- 13.3 7.26 8,400 --- --- --- --- 667 --- 1,130 4,300 8,300 Energy 0.003 --- 9.8 0.070 33.8 Energy
RL-1 RAM-RL-1 10/24/2007 dup ▫ 6.97 --- --- --- --- --- --- --- --- 606 --- 889 3,750 7,200 Energy 0.002 --- 7.5 0.058 26.1 Energy
RL-1 RL-1 3/19/2008 ▫ --- --- --- --- --- --- --- --- --- 660 --- 1,080 4,470 7,770 Energy 0.003 --- 9.6 0.077 34.3 Energy
RL-1 RL-1 6/4/2008 ▫ --- --- 14.5 7.25 9,640 --- --- --- --- 660 --- 1,030 4,510 8,580 Energy 0.003 --- 10.2 0.062 46.7 Energy
RL-1 RL-1 6/4/2008 lab dup ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 47.8 Energy
RL-1 RL-1A 6/4/2008 dup ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 46.9 Energy
RL-1 RL-1A 6/4/2008 lab dup ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 43.1 Energy
RL-1 RL-1 8/7/2008 ▫ 7.22 --- --- --- --- --- --- --- --- 647 --- 1,050 4,470 8,100 Energy 0.003 --- 10.0 0.066 46.0 Energy
RL-1 RL-1A 8/7/2008 dup ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 44.6 Energy
RL-1 RL-1 10/16/2008 ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ 0.008 --- 10.5 0.078 47.1 Energy
RL-1 RL-1A 10/16/2008 dup ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 47.7 Energy
RL-1 RL-1 10/28/2008 ▫ --- --- 23.8 7.24 9,710 --- --- --- --- 655 --- 1,050 4,240 8,240 Energy <0.001 --- 10.8 0.065 45.2 Energy
RL-1 RL-1A 10/28/2008 dup ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 42.2 Energy
RL-1 RL-1 3/25/2009 ▫ --- --- 12.7 7.38 9,380 --- --- --- --- 671 --- 1,120 4,390 8,460 Energy 0.001 --- 10.7 0.076 44.8 Energy
RL-1 RL-1A 3/25/2009 dup ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 44.1 Energy
RL-1 RL-1A 3/25/2009 sp ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 37.60 ACZ
RL-1 RL-1B 3/25/2009 sp dup ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 39.10 ACZ
RL-1 RL-1 6/11/2009 ▫ --- --- --- --- --- --- --- --- --- 657 --- 961 4,380 8,250 Energy 0.006 --- 10.9 0.079 44.6 Energy
RL-1 RL-1A 6/11/2009 dup ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 45.1 Energy
RL-1 RL-1A 6/11/2009 sp ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 37.50 ACZ
RL-1 RL-1B 6/11/2009 sp dup ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 43.70 ACZ
RL-1 RL-1 8/13/2009 ▫ --- --- 24.6 7.22 9,775 --- --- --- --- 644 --- 1,090 4,250 8,580 Energy 0.003 --- 11.1 0.072 42.1 Energy
RL-1 RL-1A 8/13/2009 dup ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 44.4 Energy
RL-1 RL-1A 8/13/2009 sp ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 36.6 ACZ
RL-1 RL-1B 8/13/2009 sp dup ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 35.8 ACZ
RL-1 RL-1 4/29/2010 ▫ --- --- 6.9 7.24 9,780 --- --- --- --- 675 --- 1,160 4,410 8,540 Energy 0.003 --- 10.4 0.067 44.1 Energy
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TABLE H-1.  SUMMARY OF ROUTINE PARAMETERS, COMMON CONSTITUENTS, AND TRACE METALS IN GROUNDWATER
RIO ALGOM MINING LLC, LISBON FACILITY
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RL-1 RL-1A 4/29/2010 dup ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 43.8 Energy
RL-1 RL-1A 4/29/2010 sp ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 43.3 ACZ
RL-1 RL-1B 4/29/2010 sp dup ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 43.8 ACZ
RL-1 RL-1 8/24/2010 ▫ --- --- --- 7.08 --- --- --- --- --- 666 --- 1,170 4,410 8,670 Energy 0.004 --- 9.8 0.083 44.4 Energy
RL-1 RL-1A 8/24/2010 dup ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 41.6 Energy
RL-1 RL-1A 8/24/2010 sp ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 42.9 ACZ
RL-1 RL-1B 8/24/2010 sp dup ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 46.1 ACZ
RL-1 RL-1-A 10/28/2010 ▫ --- --- --- 7.08 --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 40.1 Energy
RL-1 RL-1-B 10/28/2010 dup ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 40.1 Energy
RL-1 RL-1A 10/28/2010 sp ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 41.4 ACZ
RL-1 RL-1B 10/28/2010 sp dup ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 41.1 ACZ
RL-1 RL-1-A 3/1/2011 ▫ --- --- --- 7.48 --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 46.3 Energy
RL-1 RL-1-B 3/1/2011 dup ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 47.3 Energy
RL-1 RL-1 5/23/2011 ▫ --- --- --- 7.69 --- --- --- --- --- 668 --- 1,150 4,440 8,440 Energy 0.003 --- 10.7 0.073 43.5 Energy
RL-1 RL-1 5/23/2011 dup ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 44.5 Energy
RL-1 RL-1A 5/23/2011 sp ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 40.40 ACZ
RL-1 RL-1B 5/23/2011 sp dup ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 40.80 ACZ
RL-1 RL-1 8/31/2011 ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 46.9 Energy
RL-1 RL-1A 8/31/2011 dup ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 46.3 Energy
RL-1 RL-1 10/19/2011 ▫ --- --- --- --- --- --- --- --- --- 650 --- 1,060 4,410 8,800 Energy 0.003 --- 11.0 0.063 41.6 Energy
RL-1 RL-1A 10/19/2011 dup ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 48.6 Energy
RL-1 RL-1 12/8/2011 ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 42.1 Energy
RL-1 RL-1A 12/8/2011 dup ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 42.2 Energy
RL-1 RL-1 1/5/2012 LF --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 47.8 Energy
RL-1 RL-1-A 1/5/2012 dup LF --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 49.2 Energy
RL-1 RL-1-A 2/9/2012 LF --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 45.2 Energy
RL-1 RL-1-B 2/9/2012 dup LF --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 44.0 Energy
RL-1 RL-1-A 3/13/2012 LF --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 49.5 Energy
RL-1 RL-1B 3/13/2012 dup LF --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 49.3 Energy
RL-1 RL-1-A 4/25/2012 LF --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 44.7 Energy
RL-1 RL-1-B 4/25/2012 dup LF --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 42.6 Energy
RL-1 RL-1-A 5/8/2012 LF --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 47.6 Energy
RL-1 RL-1-B 5/8/2012 dup LF --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 47.0 Energy
RL-1 RL-1-A 6/13/2012 LF --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 46.3 Energy
RL-1 RL-1-B 6/13/2012 dup LF --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 47.1 Energy
RL-1 RL-1-A 7/18/2012 LF --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 42.8 Energy
RL-1 RL-1-B 7/18/2012 dup LF --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 43.3 Energy
RL-1 RL-1-A 8/22/2012 LF --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 48.1 Energy
RL-1 RL-1-B 8/22/2012 dup LF --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 47.6 Energy
RL-1 RL-1-A 9/13/2012 LF --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 48.4 Energy
RL-1 RL-1-B 9/13/2012 dup LF --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 49.1 Energy
RL-1 6217 10/31/2012 HS 7.19 9,710 10.1 7.0 14,597 579 197 1,990 21 662 <5 1,090 4,410 8,300 Energy 0.002 --- 10.4 0.069 43 Energy
RL-1 6218 10/31/2012 LF 7.23 10,100 12.4 6.9 11,585 589 209 2,060 22 685 <5 1,170 4,640 8,680 Energy 0.002 --- 11.2 0.074 43 Energy
RL-1 6219 10/31/2012 dup LF 7.24 10,000 12.4 6.9 11,585 596 209 2,050 22 685 <5 1,180 4,640 8,820 Energy 0.003 --- 11.2 0.073 43 Energy
RL-1 6220 10/31/2012 P 7.35 10,100 14.9 7.1 12,117 584 182 2,080 21 679 <5 1,270 4,570 8,620 Energy 0.004 --- 11.6 0.077 42 Energy
RL-1 6301 11/28/2012 LF 7.38 9,960 10.0 7.4 10,127 565 182 2,280 20 673 <5 1,240 4,550 9,100 Energy 0.003 --- 10.2 0.074 41.2 Energy
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TABLE H-1.  SUMMARY OF ROUTINE PARAMETERS, COMMON CONSTITUENTS, AND TRACE METALS IN GROUNDWATER
RIO ALGOM MINING LLC, LISBON FACILITY

pH
(s.u.)

EC
(μmhos/cm)

T
(°C)

pH
(s.u.)

EC
(μS/cm)

FIELD

HCO3

QC SAMPLE 
CODEa Fe

SAMPLE 
METHODb Mg Na K Cl CO3

ROUTINE PARAMETERSc

LAB
DISSOLVED COMMON CONSTITUENTS (mg/L)d DISSOLVED TRACE METALS (mg/L)e

Ca As Mo Se USO4 TDS LABf LAB
WELL
NAME

SAMPLE
IDENTIFIER

SAMPLE
DATE

RL-1 6305 12/20/2012 LF 7.29 10,100 8.9 6.8 10,449 622 210 2,280 21 704 <5 1,250 4,820 9,150 Energy <0.001 --- 11.4 0.075 47.0 Energy
RL-1 6308 1/28/2013 LF 7.16 10,400 10.6 7.0 10,536 587 215 2,280 21 679 <5 1,210 4,720 8,520 Energy 0.003 --- 11.6 0.08 49.8 Energy
RL-1 6310 2/26/2013 LF 7.23 10,200 9.0 7.1 12,229 606 204 2,150 21 679 <5 1,220 4,660 9,110 Energy 0.005 --- 11.8 0.094 47.5 Energy
RL-1 6312 3/31/2013 LF 7.20 11,000 12.6 7.1 7,996 565 198 2,000 19 730 <5 1,250 4,730 8,940 Energy 0.003 <0.03 10.9 0.074 48.8 Energy
RL-1 6318 4/2/2013 HS 7.26 10,600 10.0 6.9 2,082 528 182 1,930 19 690 <5 1,140 4,620 8,580 Energy 0.003 <0.03 10.3 0.068 40 Energy
RL-1 6319 4/2/2013 P 7.31 11,500 14.6 7.2 10,817 575 192 2,210 19 722 <5 1,390 4,960 9,360 Energy 0.006 <0.03 12.4 0.092 44 Energy
RL-1 6367 4/5/2013 LF 7.38 10,400 13.6 6.7 8,142 551 179 2,040 17 705 <5 1,280 4,790 8,620 Energy 0.003 0.03 11.0 0.075 45.5 Energy
RL-1 6407 5/13/2013 LF 7.35 10,500 15.3 6.9 10,354 590 190 2,160 20 678 <5 1,290 4,490 9,120 Energy 0.002 <0.03 12.1 0.080 49.1 Energy
RL-1 6451 6/9/2013 LF 7.25 10,400 14.2 7.5 9,283 584 197 2,170 20 689 <5 1,280 4,740 8,620 Energy 0.005 0.04 11.4 0.070 44.0 Energy
RL-1 6456 7/20/2013 LF 7.26 10,700 14.9 7.1 10,470 578 196 2,070 19 699 <5 1,260 4,790 9,350 Energy 0.004 <0.03 10.9 0.071 44.0 Energy
RL-1 6458 8/15/2013 LF 7.27 10,300 15.3 7.0 9,380 575 198 2,100 19 700 <5 1,280 4,780 9,300 Energy 0.003 <0.03 11.4 0.072 47.1 Energy
RL-1 6459 9/30/2013 LF 7.21 10,500 11.7 7.1 11,703 575 197 2,120 20 691 <5 1,260 4,750 9,050 Energy 0.005 <0.03 11.2 0.074 48.4 Energy
RL-1 6941 10/14/2013 HS 7.21 9,950 10.6 7.2 10,413 512 178 1,940 18 660 <5 1,100 4,400 8,250 Energy 0.004 <0.03 11.2 0.079 44.8 Energy
RL-1 6942 10/14/2013 LF 7.15 10,400 11.7 7.0 11,094 547 189 2,050 19 668 <5 1,210 4,550 8,720 Energy 0.004 <0.03 11.6 0.079 46.4 Energy
RL-1 7061 11/16/2013 LF 7.22 10,500 11.0 6.9 10,547 558 201 2,400 22 725 <5 1,270 4,860 9,160 Energy 0.005 <0.03 11 0.077 45 Energy
RL-1 7067 12/14/2013 LF 7.2 10,600 8.7 7.1 11,440 586 201 2,400 21 674 <5 1,270 4,640 9,430 Energy 0.005 <0.03 12.1 0.072 48.5 Energy
RL-1 7069 1/25/2014 LF 7.22 10,600 10.8 7.1 10,901 540 196 2,090 20 672 <5 1,260 4,640 9,060 Energy 0.005 0.05 11.5 0.073 48.3 Energy
RL-1 7071 2/22/2014 LF 7.27 10,700 11.6 7.0 12,625 570 202 2,430 21 681 <5 1,270 4,680 9,320 Energy 0.004 <0.03 12.3 0.076 46.9 Energy
RL-1 7101 3/31/2014 LF 7.18 10,800 12.5 7.7 11,039 513 187 1,980 18 684 <5 1,280 4,680 9,230 Energy 0.003 <0.03 10.9 0.081 48.0 Energy
RL-1 7192 4/6/2014 LF 7.17 10,600 11.9 7.1 11,063 542 191 2,060 19 708 <5 1,290 4,890 9,460 Energy 0.006 <0.03 11.7 0.078 50.6 Energy

RL-3 3355 3/25/2004 ▫ --- --- 17.6 6.84 7,797 --- --- --- --- 549 --- 1,171 --- --- ▫ 0.0019 --- 3.84 0.070 27.60 Energy
RL-3 3386B 7/1/2004 ▫ --- --- 15.7 6.6 5,747 --- --- --- --- 666 --- 1,147 --- --- ▫ 0.004 g --- 3.5 g 0.06 g 35.46 g Energy
RL-3 3401B 9/21/2004 ▫ --- --- 10.2 8.1 7,568 --- --- --- --- 634 --- 1,336 --- --- ▫ 0.003 --- 3.8 0.07 25.33 Energy
RL-3 3417B 12/18/2004 ▫ --- --- 11.6 6.55 6,194 --- --- --- --- 640 --- 1,100 --- --- ▫ 0.0032 --- 3.63 0.055 23.84 Energy
RL-3 3440B 3/3/2005 ▫ --- --- 12.8 6.76 6,166 --- --- --- --- 703 --- 1,903 --- --- ▫ 0.0044 --- 3.48 0.065 25.33 Energy
RL-3 3457B 6/23/2005 ▫ --- --- 15.3 7 6,605 --- --- --- --- 612 --- 1,132 --- --- ▫ 0.004 --- 3.8 0.08 26.82 Energy
RL-3 ▫ 9/30/2005 ▫ --- --- 17.3 7.17 5,810 --- --- --- --- 460 --- 545 2,350 5,070 ▫ 0.118 --- 1.5 0.046 12.60 ▫
RL-3 3491B 11/10/2005 ▫ --- --- 15.1 7.04 5,657 --- --- --- --- 783 --- 1,209 3,749 7,250 ▫ 0.004 --- 3.7 0.08 29.80 Energy
RL-3 3508B 3/24/2006 ▫ --- --- 11.2 7.36 5,357 --- --- --- --- 626 --- 995 3,772 6,300 ▫ 0.002 --- 2.3 0.07 14.90 Energy
RL-3 3555 9/28/2006 ▫ --- --- 13.5 6.48 7,006 --- --- --- --- 629 <1 1,010 3,550 7,040 Energy 0.002 --- 3.61 0.066 23.8 Energy
RL-3 3571 ABC 12/14/2006 ▫ --- --- 12.2 6.25 6,279 --- --- --- --- 611 <1 1,050 3,790 7,480 Energy 0.002 --- 3.60 0.070 24.6 Energy
RL-3 RL-3 3/19/2007 ▫ --- --- 13.4 5.86 5,120 --- --- --- --- 408 --- 554 2,130 4,350 Energy 0.002 --- 0.9 0.042 8.96 Energy
RL-3 RL-3 6/11/2007 ▫ --- --- 12.9 7.15 5,070 --- --- --- --- 423 --- 224 2,040 4,280 Energy <0.001 --- 0.8 0.044 9.27 Energy
RL-3 RL-3 8/20/2007 ▫ --- --- 14 7.45 5,860 --- --- --- --- 448 --- 654 2,350 4,770 Energy <0.001 --- 1.0 0.045 11.0 Energy
RL-3 WPK-RL-3 10/24/2007 ▫ 7.25 --- 12.5 7.2 5,840 --- --- --- --- 659 --- 1,100 3,900 7,710 Energy <0.002 --- 3.9 0.065 21.9 Energy
RL-3 RAM-RL-3 10/24/2007 dup ▫ 6.97 --- --- --- --- --- --- --- --- 447 --- 660 2,320 4,710 Energy 0.002 --- 1.1 0.047 11.2 Energy
RL-3 RL-3 3/18/2008 ▫ --- --- --- --- --- --- --- --- --- 626 --- 1,040 3,770 6,740 Energy 0.002 --- 3.4 0.073 25.9 Energy
RL-3 RL-3 6/4/2008 ▫ --- --- 13.5 7.3 7,330 --- --- --- --- 570 --- 875 3,240 6,530 Energy 0.003 --- 2.1 0.058 20.9 Energy
RL-3 RL-3 8/7/2008 ▫ 7.28 --- --- --- --- --- --- --- --- 558 --- 914 3,190 6,310 Energy 0.002 --- 2.3 0.063 21.9 Energy
RL-3 RL-3 10/15/2008 ▫ --- --- 18.8 7.3 8,290 --- --- --- --- 642 --- 1,050 3,720 7,480 Energy <0.001 --- 3.6 0.059 27 Energy
RL-3 RL-3 3/25/2009 ▫ --- --- 10.4 7.31 6,700 --- --- --- --- 536 --- 873 2,880 5,740 Energy 0.002 --- 1.7 0.059 17.4 Energy
RL-3 RL-3 6/10/2009 ▫ --- --- --- --- --- --- --- --- --- 581 --- 825 3,290 6,830 Energy 0.002 --- 2.8 0.068 22.0 Energy
RL-3 RL-3 8/11/2009 ▫ --- --- 28.9 7.16 7,480 --- --- --- --- 589 --- 1,020 3,330 7,180 Energy 0.002 --- 3.1 0.062 22.5 Energy
RL-3 RL-3 4/28/2010 ▫ --- --- 18.8 7.17 5,770 --- --- --- --- 491 --- 750 2,430 4,880 Energy 0.002 --- 0.5 0.048 11.1 Energy
RL-3 RL-3 8/26/2010 ▫ --- --- --- 7.1 --- --- --- --- --- 601 --- 1,080 3,350 7,000 Energy 0.003 --- 2.6 0.076 22.7 Energy
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TABLE H-1.  SUMMARY OF ROUTINE PARAMETERS, COMMON CONSTITUENTS, AND TRACE METALS IN GROUNDWATER
RIO ALGOM MINING LLC, LISBON FACILITY
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RL-3 RL-3 5/26/2011 ▫ --- --- --- 7.1 --- --- --- --- --- 640 --- 1,150 3,650 5,320 Energy 0.003 --- 3.76 0.086 27.2 Energy
RL-3 RL-3 10/18/2011 ▫ --- --- --- --- --- --- --- --- --- 642 --- 1,030 3,730 7,340 Energy 0.002 --- 3.81 0.068 25.6 Energy
RL-3 6252 11/5/2012 HS 7.21 7,100 12.4 7.1 8,087 540 219 1,450 20 533 <5 902 2,920 5,900 Energy 0.002 --- 3.62 0.073 25 Energy
RL-3 6253 11/5/2012 LF 7.17 9,600 15.0 6.9 11,987 581 249 2,000 19 695 <5 1,300 4,140 8,280 Energy 0.005 --- 6.21 0.080 34.8 Energy
RL-3 6254 11/5/2012 P 7.31 8,490 13.9 7.0 10,671 501 216 1,750 18 616 <5 1,150 3,530 7,090 Energy 0.003 --- 4.52 0.069 27.2 Energy
RL-3 6333 4/2/2013 HS 7.27 7,820 13.9 7.2 8,493 446 188 1,260 16 575 <5 927 3,080 6,020 Energy 0.002 <0.03 2.29 0.058 19 Energy
RL-3 6334 4/2/2013 LF 7.28 9,550 14.5 7.0 9,346 492 209 1,630 17 672 <5 1,190 3,820 7,620 Energy 0.002 0.03 4.56 0.066 26 Energy
RL-3 6335 4/2/2013 P 7.29 9,320 13.5 7.1 10,941 474 202 1,660 16 664 <5 1,200 3,740 7,310 Energy 0.002 <0.03 4.64 0.063 26 Energy
RL-3 6976 10/14/2013 HS 7.25 8,560 10.8 7.1 6,938 487 209 1,560 17 620 <5 1,150 3,480 7,320 Energy 0.005 0.03 3.92 0.066 26.1 Energy
RL-3 6977 10/14/2013 LF 7.22 9,680 17.8 7.0 10,535 504 221 1,910 17 683 <5 1,340 4,000 8,310 Energy 0.004 0.03 5.56 0.065 28.9 Energy
RL-3 7118 4/3/2014 HS 7.42 9,740 11.6 7.0 9,671 455 200 1,550 18 674 <5 1,250 3,880 7,960 Energy 0.004 <0.03 3.72 0.057 25.1 Energy
RL-3 7119 4/3/2014 LF 7.46 10,400 13.6 7.0 10,287 552 237 1,810 18 692 <5 1,360 4,130 8,420 Energy 0.005 0.04 7.46 0.068 35.4 Energy
RL-3 7120 4/3/2014 dup LF 7.45 10,400 13.6 7.0 10,287 520 244 1,820 18 699 <5 1,360 4,200 8,530 Energy 0.004 0.06 6.62 0.069 31.1 Energy

RL-4 3349 3/25/2004 ▫ --- --- 14.8 7.3 737 --- --- --- --- 42 --- 208 --- --- ▫ <0.0009 --- 0.0013 <0.003 0.004 Energy
RL-4 3376B 6/29/2004 ▫ --- --- 14.5 6.84 159 --- --- --- --- 54 --- 220 --- --- ▫ 0.0006 g --- 0.002 g 0.005 g ND g Energy
RL-4 3390B 9/15/2004 ▫ --- --- 15 7.18 743 --- --- --- --- 43 --- 216 --- --- ▫ <0.0005 --- 0.002 0.003 ND Energy
RL-4 3409B 12/16/2004 ▫ --- --- 10.6 6.93 701 --- --- --- --- 28 --- 217 --- --- ▫ 0.0008 --- <0.0005 0.005 ND Energy
RL-4 3432B 3/2/2005 ▫ --- --- 12.5 7.21 694 --- --- --- --- 32 --- 217 --- --- ▫ 0.0005 --- 0.0011 0.006 ND Energy
RL-4 3447B 6/22/2005 ▫ --- --- 15.9 7.61 720 --- --- --- --- 23 --- 219 --- --- ▫ 0.0006 --- 0.001 0.006 ND Energy
RL-4 3448B 6/22/2005 dup ▫ --- --- 15.9 7.61 720 --- --- --- --- 35 --- 223 --- --- ▫ 0.0006 --- 0.001 0.006 ND Energy
RL-4 ▫ 9/28/2005 ▫ --- --- 13 6.99 306 --- --- --- --- 46 --- 177 160 510 ▫ <0.0005 --- 0.0013 0.005 0.0029 ▫
RL-4 3482B 11/8/2005 ▫ --- --- 12 7.53 554 --- --- --- --- 51 --- 216 149 296 ▫ 0.0008 --- 0.001 0.006 0.00298 Energy
RL-4 3483B 11/9/2005 ▫ --- --- 12 7.53 554 --- --- --- --- 51 --- 220 162 424 ▫ 0.0009 --- 0.001 0.006 0.00298 Energy
RL-4 3500B 3/22/2006 ▫ --- --- 12 7.47 698 --- --- --- --- 39 --- 208 124 540 ▫ <0.0005 --- 0.001 0.006 0.00447 Energy
RL-4 3546 9/28/2006 ▫ --- --- 13.5 7.04 672 --- --- --- --- 44 <1 213 155 460 Energy <0.0005 --- 0.0014 0.005 0.0036 Energy
RL-4 3561 ABC 12/13/2006 ▫ --- --- 11.5 7.24 612 --- --- --- --- 43 <1 454 167 510 Energy <0.0005 --- 0.0014 0.005 0.004 Energy
RL-4 3562 ABC 12/13/2006 dup ▫ --- --- --- --- --- --- --- --- --- 44 <1 455 149 474 Energy <0.0005 --- 0.0013 0.005 0.004 Energy
RL-4 RL-4 3/19/2007 ▫ --- --- 11.6 7.41 821 --- --- --- --- 43 --- 210 165 520 Energy <0.001 --- <0.1 0.005 0.0108 Energy
RL-4 RL-4 6/11/2007 ▫ --- --- 12.9 7.61 780 --- --- --- --- 45 --- 85 161 508 Energy <0.001 --- <0.1 0.006 0.0106 Energy
RL-4 RL-4 8/20/2007 ▫ --- --- 13.8 7.92 840 --- --- --- --- 45 --- 220 173 506 Energy <0.001 --- <0.1 0.006 0.0670 Energy
RL-4 WPK-RL-4 10/24/2007 ▫ 7.67 --- 12.3 7 834 --- --- --- --- 44 --- 219 159 487 Energy <0.001 --- <0.1 0.005 0.0079 Energy
RL-4 RAM-RL-4 10/24/2007 dup ▫ 6.97 --- --- --- --- --- --- --- --- 46 --- 220 169 501 Energy <0.001 --- <0.1 0.005 0.0106 Energy
RL-4 RL-4 3/18/2008 ▫ --- --- --- --- --- --- --- --- --- 45 --- 219 155 430 Energy <0.001 --- <0.1 0.005 0.0046 Energy
RL-4 RL-4 6/3/2008 ▫ --- --- 23.6 7.54 717 --- --- --- --- 45 --- 203 163 512 Energy <0.001 --- <0.1 0.005 0.0045 Energy
RL-4 RL-4 8/5/2008 ▫ 7.64 --- --- --- --- --- --- --- --- 43 --- 209 239 514 Energy <0.001 --- <0.1 0.005 0.0043 Energy
RL-4 RL-4 10/14/2008 ▫ --- --- 15.9 7.58 746 --- --- --- --- 44 --- 209 156 498 Energy 0.002 --- <0.1 0.007 0.0034 Energy
RL-4 RL-4 3/24/2009 ▫ --- --- 13.4 7.58 766 --- --- --- --- 42 --- 219 146 506 Energy <0.001 --- <0.1 0.005 0.0044 Energy
RL-4 RL-4 6/9/2009 ▫ --- --- --- --- --- --- --- --- --- 44 --- 207 159 485 Energy <0.001 --- <0.1 0.005 0.0036 Energy
RL-4 RL-4 8/12/2009 ▫ --- --- 23.5 7.37 774 --- --- --- --- 43 --- 212 151 528 Energy <0.001 --- <0.1 0.005 0.0119 Energy
RL-4 RL-4 4/27/2010 ▫ --- --- 22.3 7.22 778 --- --- --- --- 43 --- 226 150 449 Energy <0.001 --- <0.1 0.005 0.0033 Energy
RL-4 RL-4 8/24/2010 ▫ --- --- --- 7.42 --- --- --- --- --- 47 --- 232 163 516 Energy <0.001 --- <0.1 0.005 0.0036 Energy
RL-4 RL-4 5/24/2011 ▫ --- --- --- 7.33 --- --- --- --- --- 47 --- 222 169 500 Energy <0.001 --- <0.01 0.006 0.0032 Energy
RL-4 RL-4 10/18/2011 ▫ --- --- --- --- --- --- --- --- --- 46 --- 203 169 513 Energy <0.001 --- <0.01 0.005 0.0060 Energy
RL-4 6242 11/1/2012 HS 7.66 808 13.6 7.7 957 89 31 49 4 47 <5 224 172 528 Energy <0.001 --- <0.001 0.005 0.0031 Energy
RL-4 6243 11/1/2012 LF 7.75 810 16.1 7.6 940 89 32 49 4 46 <5 225 170 532 Energy <0.001 --- 0.003 0.005 0.0029 Energy
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TABLE H-1.  SUMMARY OF ROUTINE PARAMETERS, COMMON CONSTITUENTS, AND TRACE METALS IN GROUNDWATER
RIO ALGOM MINING LLC, LISBON FACILITY
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RL-4 6244 11/1/2012 P 7.7 818 13.0 7.6 932 91 32 50 4 48 <5 224 174 546 Energy <0.001 --- 0.001 0.005 0.0030 Energy
RL-4 6245 11/1/2012 dup P 7.72 819 13.0 7.6 932 90 32 49 4 48 <5 225 175 547 Energy <0.001 --- 0.001 0.005 0.0030 Energy
RL-4 6348 4/4/2013 HS 7.64 867 10.2 6.7 626 82 28 47 3 47 <5 228 175 548 Energy <0.001 <0.03 <0.01 0.005 0.0029 Energy
RL-4 6349 4/4/2013 dup HS 7.65 873 10.2 6.7 626 86 29 49 3 47 <5 227 175 550 Energy <0.001 <0.03 <0.01 0.005 0.0029 Energy
RL-4 6350 4/4/2013 LF 7.66 868 11.0 6.9 641 84 29 48 3 46 <5 227 171 550 Energy <0.001 <0.03 <0.01 0.005 0.0031 Energy
RL-4 6351 4/4/2013 P 7.73 884 12.8 7.0 655 84 29 48 3 48 <5 226 176 562 Energy <0.001 <0.03 <0.01 0.006 0.0030 Energy
RL-4 7025 10/10/2013 HS 7.6 831 9.9 7.6 894 86 29 48 3 47 <5 229 176 540 Energy <0.001 <0.03 <0.01 0.006 0.0028 Energy
RL-4 7026 10/10/2013 sp HS 8.2 822 9.9 7.6 894 79.1 27 48 3.2 52 <1.2 210 185 534 ACZ <0.0002 <0.02 0.0009 0.0052 0.0029 ACZ
RL-4 7027 10/10/2013 LF 7.62 829 10.8 7.5 896 84 29 48 3 47 <5 228 176 552 Energy <0.001 <0.03 <0.01 0.006 0.0062 Energy
RL-4 7028 10/10/2013 sp LF 8.1 828 10.8 7.5 896 76.3 26.2 47.4 3.2 52 <1.2 209 179 528 ACZ <0.0002 <0.02 0.0043 0.0052 0.007 ACZ
RL-4 7114 4/3/2014 HS 7.79 873 11.2 7.0 951 84 28 46 3 48 <5 224 182 548 Energy <0.001 <0.03 <0.01 0.005 0.0029 Energy
RL-4 7115 4/3/2014 LF 7.81 881 12.2 7.4 867 83 27 45 3 49 <5 226 184 546 Energy <0.001 <0.03 <0.01 0.005 0.0028 Energy

RL-5 3348 3/25/2004 ▫ --- --- 13.5 7.3 640 --- --- --- --- 15 --- 243 --- --- ▫ <0.0009 --- 0.0022 <0.003 0.004 Energy
RL-5 3407B 12/16/2004 ▫ --- --- 10.6 6.96 637 --- --- --- --- 15 --- 238 --- --- ▫ 0.0008 --- 0.0007 0.002 ND Energy
RL-5 3408B 12/16/2004 dup ▫ --- --- 10.6 6.96 637 --- --- --- --- 19 --- 238 --- --- ▫ 0.0007 --- 0.0010 0.001 ND Energy
RL-5 3430B 3/2/2005 ▫ --- --- 12.1 7.23 598 --- --- --- --- 21 --- 236 --- --- ▫ 0.0011 --- 0.0011 0.006 ND Energy
RL-5 3431B 3/2/2005 dup ▫ --- --- 12.1 7.23 598 --- --- --- --- 23 --- 227 --- --- ▫ 0.0005 --- 0.0012 0.005 ND Energy
RL-5 3446B 6/22/2005 ▫ --- --- 14 7.53 630 --- --- --- --- 21 --- 236 --- --- ▫ 0.0007 --- 0.002 0.003 ND Energy
RL-5 ▫ 9/27/2005 ▫ --- --- 15.6 7.95 139 --- --- --- --- 18 --- 187 110 360 ▫ <0.0005 --- 0.0006 0.004 0.0021 ▫
RL-5 ▫ 9/27/2005 dup ▫ --- --- 15.6 7.95 139 --- --- --- --- 17 --- 188 110 350 ▫ <0.0005 --- 0.0007 0.004 0.0021 ▫
RL-5 3481B 11/8/2005 ▫ --- --- 12.2 7.5 473 --- --- --- --- 24 --- 241 136 356 ▫ 0.0009 --- 0.0007 0.005 0.00298 Energy
RL-5 3498B 3/22/2006 ▫ --- --- 11.7 7.32 563 --- --- --- --- 29 --- 233 131 384 ▫ <0.0005 --- 0.001 0.005 0.00596 Energy
RL-5 3499B 3/22/2006 dup ▫ --- --- 11.7 7.32 563 --- --- --- --- 29 --- 233 134 444 ▫ <0.0005 --- 0.002 0.005 0.00596 Energy
RL-5 3544 9/28/2006 ▫ --- --- 12 7.25 546 --- --- --- --- 22 <1 222 114 354 Energy <0.0005 --- 0.0021 0.003 0.0042 Energy
RL-5 3560 ABC 12/13/2006 ▫ --- --- 11.4 7.49 466 --- --- --- --- 17 <1 481 114 394 Energy 0.0018 --- 0.0208 0.003 0.036 Energy
RL-5 RL-5 3/19/2007 ▫ --- --- 11 7.46 602 --- --- --- --- 19 --- 205 108 370 Energy <0.001 --- <0.1 0.004 0.0069 Energy
RL-5 RL-5 6/11/2007 ▫ --- --- 12.5 7.68 562 --- --- --- --- 17 --- 81 104 384 Energy ND --- ND 0.003 0.0223 Energy
RL-5 RL-5 8/20/2007 ▫ --- --- 13.3 8.12 633 --- --- --- --- 19 --- 218 112 372 Energy <0.001 --- <0.1 0.004 0.184 Energy
RL-5 RL-5 8/20/2007 lab dup ▫ --- --- --- --- --- --- --- --- --- --- --- --- --- --- ▫ --- --- --- --- 0.168 Energy
RL-5 WPK-RL-5 10/24/2007 ▫ 7.68 --- 12 7.7 614 --- --- --- --- 17 --- 238 117 386 Energy <0.001 --- <0.1 0.005 0.0076 Energy
RL-5 RAM-RL-5 10/24/2007 dup ▫ 6.97 --- --- --- --- --- --- --- --- 17 --- 215 106 364 Energy <0.001 --- <0.1 0.004 0.0096 Energy
RL-5 RL-5 3/18/2008 ▫ --- --- --- --- --- --- --- --- --- 18 --- 238 114 358 Energy <0.001 --- <0.1 0.003 0.0038 Energy
RL-5 RL-5 6/3/2008 ▫ --- --- 18 7.71 611 --- --- --- --- 17 --- 223 113 408 Energy <0.001 --- <0.1 0.003 0.0037 Energy
RL-5 RL-5 8/5/2008 ▫ 7.52 --- --- --- --- --- --- --- --- 15 --- 226 113 373 Energy <0.001 --- <0.1 0.003 0.0034 Energy
RL-5 RL-5 10/15/2008 ▫ --- --- 16.6 7.58 577 --- --- --- --- 16 --- 227 109 380 Energy <0.001 --- <0.1 0.003 0.0027 Energy
RL-5 RL-5 3/24/2009 ▫ --- --- 11 7.67 604 --- --- --- --- 14 --- 236 98 382 Energy <0.001 --- <0.1 0.003 0.0025 Energy
RL-5 RL-5 6/9/2009 ▫ --- --- --- --- --- --- --- --- --- 15 --- 224 102 375 Energy <0.001 --- <0.1 0.003 0.0026 Energy
RL-5 RL-5 8/11/2009 ▫ --- --- 29.4 7.05 555 --- --- --- --- 16 --- 230 107 404 Energy <0.001 --- <0.1 0.003 0.0044 Energy
RL-5 RL-5 4/27/2010 ▫ --- --- 18.9 7.34 551 --- --- --- --- 16 --- 228 100 354 Energy <0.001 --- <0.1 0.003 0.0022 Energy
RL-5 RL-5 8/24/2010 ▫ --- --- --- 7.41 --- --- --- --- --- 16 --- 242 103 386 Energy <0.001 --- <0.1 0.003 0.0022 Energy
RL-5 RL-5 5/24/2011 ▫ --- --- --- 7.56 --- --- --- --- --- 16 --- 236 107 367 Energy <0.001 --- <0.01 0.003 0.0038 Energy
RL-5 RL-5 10/20/2011 ▫ --- --- --- --- --- --- --- --- --- 15 --- 214 103 342 Energy <0.001 --- <0.01 0.004 0.0022 Energy
RL-5 6246 11/2/2012 HS 7.66 572 16.4 7.7 688 73 18 37 2 15 <5 226 100 360 Energy <0.001 --- <0.001 0.003 0.002 Energy
RL-5 6247 11/2/2012 LF 7.66 599 12.5 7.6 719 73 18 43 3 15 <5 251 104 379 Energy <0.001 --- 0.002 0.003 0.0021 Energy
RL-5 6248 11/2/2012 P 7.69 598 12.6 7.6 713 73 18 42 3 15 <5 237 102 369 Energy <0.001 --- <0.001 0.003 0.0021 Energy
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TABLE H-1.  SUMMARY OF ROUTINE PARAMETERS, COMMON CONSTITUENTS, AND TRACE METALS IN GROUNDWATER
RIO ALGOM MINING LLC, LISBON FACILITY

pH
(s.u.)

EC
(μmhos/cm)

T
(°C)

pH
(s.u.)

EC
(μS/cm)

FIELD

HCO3

QC SAMPLE 
CODEa Fe

SAMPLE 
METHODb Mg Na K Cl CO3

ROUTINE PARAMETERSc

LAB
DISSOLVED COMMON CONSTITUENTS (mg/L)d DISSOLVED TRACE METALS (mg/L)e

Ca As Mo Se USO4 TDS LABf LAB
WELL
NAME

SAMPLE
IDENTIFIER

SAMPLE
DATE

RL-5 6355 4/4/2013 HS 7.70 620 12.2 7.2 511 64 16 36 3 15 <5 231 99 380 Energy <0.001 <0.03 <0.01 0.003 0.0021 Energy
RL-5 6356 4/4/2013 LF 7.68 647 12.7 7.1 481 63 16 42 3 15 <5 240 106 386 Energy <0.001 <0.03 <0.01 0.003 0.0022 Energy
RL-5 6357 4/4/2013 dup LF 7.71 644 12.7 7.1 481 63 17 43 3 15 <5 240 105 387 Energy <0.001 <0.03 <0.01 0.003 0.0022 Energy
RL-5 6358 4/4/2013 P 7.69 636 12.5 7.0 474 68 17 44 3 15 <5 239 102 387 Energy <0.001 <0.03 <0.01 0.003 0.0022 Energy
RL-5 6990 10/9/2013 HS 7.70 574 12.0 7.8 621 61 15 36 2 15 <5 224 99 361 Energy <0.001 <0.03 <0.01 0.003 0.0019 Energy
RL-5 6991 10/9/2013 LF 7.65 608 12.5 7.6 675 65 16 42 3 15 <5 254 105 372 Energy <0.001 <0.03 <0.01 0.003 0.0022 Energy
RL-5 7116 4/3/2014 HS 7.85 607 9.6 7.7 602 67 16 35 2 15 <5 224 99 358 Energy <0.001 <0.03 <0.01 0.003 0.0022 Energy
RL-5 7117 4/3/2014 LF 7.84 626 13.4 7.5 628 64 16 40 3 15 <5 238 105 379 Energy <0.001 <0.03 <0.01 0.003 0.0022 Energy

RL-6 3374 3/22/2004 ▫ --- --- 15.5 7.09 1,817 --- --- --- --- 20 --- 342 --- --- ▫ 0.0030 --- 0.0172 0.013 0.027 Energy
RL-6 3375B 6/29/2004 ▫ --- --- 17.5 8.82 115 --- --- --- --- 0 --- 5 --- --- ▫ <0.0005 g --- 0.004 g <0.001 g ND g Energy
RL-6 3389B 9/21/2004 ▫ --- --- 9.3 8.52 1,873 --- --- --- --- 43 --- 349 --- --- ▫ 0.002 --- 0.05 0.008 0.0358 Energy
RL-6 3404B 12/15/2004 ▫ --- --- 13.7 7.59 1,627 --- --- --- --- 17 --- 340 --- --- ▫ 0.0020 --- 0.0238 0.008 0.0283 Energy
RL-6 3428B 3/2/2005 ▫ --- --- 9.2 7.36 1,974 --- --- --- --- 23 --- 330 --- --- ▫ 0.0016 --- 0.0239 0.009 0.0253 Energy
RL-6 3444B 6/20/2005 ▫ --- --- 18.2 7.52 1,405 --- --- --- --- 35 --- 318 --- --- ▫ 0.002 --- 0.03 0.009 0.0253 Energy
RL-6 ▫ 9/27/2005 ▫ --- --- 11.9 7.69 727 --- --- --- --- 234 --- 243 490 990 ▫ 0.0017 --- 0.247 0.0005 0.0174 ▫
RL-6 3479B 11/7/2005 ▫ --- --- 13.7 7.03 1,753 --- --- --- --- 49 --- 351 936 1,744 ▫ 0.002 --- 0.05 0.01 0.0298 Energy
RL-6 3496B 3/22/2006 ▫ --- --- 9.5 7.65 1,841 --- --- --- --- 47 --- 317 941 1,736 ▫ 0.002 --- 0.02 0.01 0.0298 Energy
RL-6 3542 9/25/2006 ▫ --- --- 13.8 8.02 1,363 --- --- --- --- 43 <1 326 812 1,600 Energy 0.0022 --- 0.0201 0.007 0.0391 Energy
RL-6 3558 ABC 12/13/2006 ▫ --- --- 10.7 8.46 1,411 --- --- --- --- 42 <1 312 750 1,590 Energy 0.0017 --- 0.0152 0.006 0.022 Energy
RL-6 RL-6 3/19/2007 ▫ --- --- 10.8 7.32 1,931 --- --- --- --- 39 --- 307 910 1,660 Energy 0.002 --- <0.1 0.009 0.0393 Energy
RL-6 RL-6 6/11/2007 ▫ --- --- 9.8 7.7 1,873 --- --- --- --- 37 --- 122 913 1,670 Energy 0.002 --- <0.1 0.010 0.0264 Energy
RL-6 RL-6 8/20/2007 ▫ --- --- 14.8 7.91 2,140 --- --- --- --- 42 --- 328 996 1,750 Energy 0.002 --- <0.1 0.010 0.0905 Energy
RL-6 WPK-RL-6 10/24/2007 ▫ 6.97 --- 12.6 7.06 2,080 --- --- --- --- 36 --- 335 933 1,690 Energy 0.002 --- <0.1 0.010 0.0237 Energy
RL-6 RAM-RL-6 10/24/2007 dup ▫ 6.97 --- --- --- --- --- --- --- --- 36 --- 337 946 1,700 Energy 0.002 --- <0.1 0.009 0.0262 Energy
RL-6 RL-6 3/18/2008 ▫ --- --- --- --- --- --- --- --- --- 37 --- 327 915 1,590 Energy 0.002 --- <0.1 0.009 0.0225 Energy
RL-6 RL-6 6/3/2008 ▫ --- --- 26.1 6.97 2,030 --- --- --- --- 37 --- 299 969 1,750 Energy 0.002 --- <0.1 0.008 0.0222 Energy
RL-6 RL-6 8/5/2008 ▫ 7.35 --- --- --- --- --- --- --- --- 36 --- 310 1,040 1,750 Energy 0.002 --- <0.1 0.007 0.0206 Energy
RL-6 RL-6 10/15/2008 ▫ --- --- 11.9 7.35 2,000 --- --- --- --- 33 --- 316 916 1,720 Energy 0.002 --- <0.1 0.009 0.0204 Energy
RL-6 RL-6 3/24/2009 ▫ --- --- 11.5 7.31 1,966 --- --- --- --- 31 --- 319 919 1,690 Energy 0.001 --- <0.1 0.008 0.0189 Energy
RL-6 RL-6 6/10/2009 ▫ --- --- --- --- --- --- --- --- --- 33 --- 281 942 1,690 Energy 0.002 --- <0.1 0.009 0.0190 Energy
RL-6 RL-6 8/11/2009 ▫ --- --- 13 7.22 1,990 --- --- --- --- 33 --- 311 943 1,680 Energy 0.001 --- <0.1 0.008 0.0196 Energy
RL-6 RL-6 4/28/2010 ▫ --- --- 10.2 7.43 2,040 --- --- --- --- 30 --- 324 968 1,710 Energy 0.002 --- <0.1 0.008 0.0177 Energy
RL-6 RL-6 8/25/2010 ▫ --- --- --- 7.25 --- --- --- --- --- 32 --- 337 988 1,810 Energy 0.002 --- <0.1 0.009 0.0178 Energy
RL-6 RL-6 5/25/2011 ▫ --- --- --- 7.58 --- --- --- --- --- 33 --- 317 946 1,760 Energy 0.002 --- 0.01 0.010 0.0188 Energy
RL-6 RL-6 10/20/2011 ▫ --- --- --- --- --- --- --- --- --- 34 --- 301 961 1,730 Energy 0.002 --- 0.02 0.008 0.0186 Energy
RL-6 6209 11/1/2012 HS 7.78 1,850 12.9 7.0 7,081 278 96 48 2 39 <5 338 769 1,540 Energy 0.002 --- 0.018 0.003 0.0166 Energy
RL-6 6210 11/1/2012 LF 7.41 1,810 13.0 7.1 2,077 280 96 49 2 38 <5 341 751 1,570 Energy 0.002 --- 0.017 0.003 0.0172 Energy
RL-6 6241 11/1/2012 P 7.27 1,800 12.0 7.1 2,074 282 101 49 2 40 <5 338 788 1,540 Energy 0.002 --- 0.016 0.003 0.0169 Energy
RL-6 6380 4/4/2013 HS 7.34 1,950 7.2 7.1 1,832 270 90 48 2 40 <5 329 832 1,590 Energy 0.002 <0.03 0.02 0.004 0.0163 Energy
RL-6 6391 4/4/2013 LF 7.36 1,850 10.0 6.8 1,905 265 89 48 2 38 <5 330 796 1,580 Energy 0.002 <0.03 0.02 0.004 0.0173 Energy
RL-6 6392 4/4/2013 P 7.31 1,940 8.6 6.9 1,892 266 89 47 2 40 <5 342 825 1,580 Energy 0.002 <0.03 0.01 0.004 0.0160 Energy
RL-6 7011 10/8/2013 HS 7.24 1,970 13.8 7.2 2,363 301 102 45 2 36 <5 344 925 1,700 Energy 0.002 <0.03 <0.01 0.007 0.0170 Energy
RL-6 7012 10/8/2013 LF 7.23 1,970 14.0 7.2 2,130 300 101 44 2 36 <5 335 922 1,670 Energy 0.002 <0.03 0.02 0.007 0.0170 Energy
RL-6 7109 4/3/2014 HS 7.54 1,990 8.2 7.0 1,921 306 100 45 2 36 <5 306 908 1,630 Energy 0.003 <0.03 0.01 0.008 0.0176 Energy
RL-6 7110 4/3/2014 LF 7.44 2,100 10.3 7.0 2,097 301 96 43 2 37 <5 324 915 1,750 Energy 0.003 0.06 0.01 0.009 0.0170 Energy
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TABLE H-1.  SUMMARY OF ROUTINE PARAMETERS, COMMON CONSTITUENTS, AND TRACE METALS IN GROUNDWATER
RIO ALGOM MINING LLC, LISBON FACILITY

pH
(s.u.)

EC
(μmhos/cm)

T
(°C)

pH
(s.u.)

EC
(μS/cm)

FIELD

HCO3

QC SAMPLE 
CODEa Fe

SAMPLE 
METHODb Mg Na K Cl CO3

ROUTINE PARAMETERSc

LAB
DISSOLVED COMMON CONSTITUENTS (mg/L)d DISSOLVED TRACE METALS (mg/L)e

Ca As Mo Se USO4 TDS LABf LAB
WELL
NAME

SAMPLE
IDENTIFIER

SAMPLE
DATE

UW-1 6238 11/3/2012 HS 7.33 1,000 13.1 7.1 1,835 111 71 30 4 20 <5 401 228 672 Energy 0.003 --- 0.005 0.012 0.0244 Energy
UW-1 6239 11/3/2012 LF 7.31 1,010 15.1 7.1 1,217 120 66 30 4 19 <5 401 223 707 Energy 0.002 --- 0.006 0.013 0.0261 Energy
UW-1 6240 11/3/2012 P 7.38 985 12.8 7.2 1,747 114 61 30 4 20 <5 394 221 690 Energy 0.003 --- 0.005 0.011 0.0364 Energy
UW-1 6336 4/3/2013 HS 7.36 1,070 10.0 7.2 938 96 62 29 4 20 <5 395 230 691 Energy 0.004 <0.03 <0.01 0.011 0.0247 Energy
UW-1 6337 4/3/2013 LF 7.41 1,070 11.5 6.7 842 105 58 29 4 20 <5 394 240 711 Energy 0.002 0.03 0.02 0.010 0.0256 Energy
UW-1 6338 4/3/2013 P 7.42 1,060 12.1 6.5 806 105 53 28 4 20 <5 384 234 698 Energy 0.003 0.31 0.01 0.008 0.0238 Energy
UW-1 6962 10/12/2013 HS 7.33 1,010 12.2 7.1 1,095 109 62 31 4 20 <5 386 240 699 Energy 0.002 <0.03 <0.01 0.010 0.0220 Energy
UW-1 6963 10/12/2013 LF 7.35 1,010 14.5 7.1 1,089 112 60 31 4 20 <5 387 238 700 Energy 0.002 <0.03 <0.01 0.011 0.0228 Energy
UW-1 7144 4/2/2014 HS 7.40 1,020 10.0 7.2 1,013 97 57 27 4 20 <5 379 239 708 Energy 0.002 <0.03 <0.01 0.010 0.0253 Energy
UW-1 7145 4/2/2014 LF 7.37 1,020 11.3 7.4 997 105 61 30 4 20 <5 391 243 704 Energy 0.002 0.04 <0.01 0.010 0.0257 Energy

NA QC-1 3/24/2009 eb ▫ --- --- --- --- --- --- --- --- --- <1 --- 6 <1 11 Energy <0.001 --- <0.1 <0.001 0.0008 Energy
NA QC-2 3/25/2009 eb ▫ --- --- --- --- --- --- --- --- --- <1 --- <5 <1 <10 Energy <0.001 --- <0.1 <0.001 <0.0003 Energy
NA QC-DWB 8/24/2010 eb ▫ --- --- --- --- --- --- --- --- --- <1 --- 9 <1 12 Energy <0.001 --- <0.1 0.004 0.0068 Energy
NA QC-DWB 5/25/2011 eb ▫ --- --- --- --- --- --- --- --- --- <1 --- 7 <1 30 Energy <0.001 --- <0.01 <0.001 <0.0003 Energy
NA QC-EB 3/19/2008 eb ▫ --- --- --- --- --- --- --- --- --- <1 --- 4 <1 <10 Energy <0.001 --- <0.1 <0.001 0.0035 Energy
NA QC-EB 6/6/2008 eb ▫ --- --- --- --- --- --- --- --- --- <1 --- 4 <1 <10 Energy <0.001 --- <0.1 <0.001 0.0016 Energy
NA QC-EB 8/6/2008 eb ▫ 7.16 --- --- --- --- --- --- --- --- <1 --- 10 <1 10 Energy <0.001 --- <0.1 <0.001 0.0012 Energy
NA QC-EB 10/15/2008 eb ▫ --- --- --- --- --- --- --- --- --- <1 --- 2 <1 <10 Energy <0.001 --- <0.1 <0.001 0.0029 Energy
NA QC-EB 6/9/2009 eb ▫ --- --- --- --- --- --- --- --- --- <1 --- <5 <1 <10 Energy <0.001 --- <0.1 <0.001 <0.0003 Energy
NA QC-EB 8/11/2009 eb ▫ --- --- --- --- --- --- --- --- --- <1 --- 22 <1 33 Energy <0.001 --- <0.1 <0.001 0.0007 Energy
NA QC-EB 4/27/2010 eb ▫ --- --- --- --- --- --- --- --- --- 6 --- 12 3 <10 Energy <0.001 --- <0.1 <0.001 <0.0003 Energy
NA QC-EB1 8/25/2010 eb ▫ --- --- --- --- --- --- --- --- --- <1 --- 6 <1 <10 Energy <0.001 --- <0.1 <0.001 0.0039 Energy
NA QC-EB-1 5/25/2011 eb ▫ --- --- --- --- --- --- --- --- --- <1 --- 7 <1 26 Energy <0.001 --- <0.01 <0.001 0.0004 Energy
NA QC-EB-1 8/31/2011 eb ▫ --- --- --- --- --- --- --- --- --- <1 --- 14 <1 18 Energy <0.001 --- <0.1 <0.001 0.0003 Energy
NA QC-EB 10/19/2011 eb ▫ --- --- --- --- --- --- --- --- --- <1 --- 6 <1 <10 Energy <0.001 --- <0.01 <0.001 0.0193 Energy
NA 6221 10/31/2012 eb Grab 5.74 2 --- --- --- <1 <1 2 <1 <1 <5 <5 <1 74 Energy <0.001 --- 0.001 <0.001 0.0004 Energy
NA 6266 11/3/2012 eb Grab 6.8 12 --- --- --- <1 <1 <1 <1 1 <5 8 <1 72 Energy <0.001 --- <0.001 <0.001 <0.0003 Energy
NA 6282 11/6/2012 eb Grab 5.85 13 --- --- --- <1 <1 <1 <1 <1 <5 <5 <1 67 Energy <0.001 --- 0.002 <0.001 0.0022 Energy
NA 6323 4/1/2013 eb Grab 8.01 122 --- --- --- 9 3 3 <1 4 <5 40 11 46 Energy <0.001 <0.03 <0.01 <0.001 0.0005 Energy
NA 6374 4/3/2013 eb Grab 7.11 119 --- --- --- 11 4 4 2 2 <5 69 <1 99 Energy <0.001 <0.03 0.02 <0.001 0.003 Energy
NA 6403 4/4/2013 eb Grab 7.38 99 --- --- --- 9 3 3 <1 4 <5 32 11 57 Energy <0.001 <0.03 <0.01 <0.001 0.0012 Energy
NA 7036 10/13/2013 eb Grab 7.14 90 --- --- --- <1 <1 18 <1 10 <5 31 <1 68 Energy <0.001 <0.03 <0.01 <0.001 <0.0003 Energy
NA 6974 10/13/2013 eb Grab 7.75 87 --- --- --- <1 <1 18 <1 10 <5 36 <1 57 Energy <0.001 <0.03 <0.01 <0.001 0.0008 Energy
NA 6980 10/14/2013 eb Grab 7.74 87 --- --- --- <1 <1 18 <1 10 <5 35 <1 65 Energy <0.001 <0.03 <0.01 <0.001 <0.0003 Energy
NA 7132 4/4/2014 eb Grab 7.18 89 --- --- --- 9 2 3 <1 4 <5 27 11 45 Energy <0.001 <0.03 <0.01 <0.001 <0.0003 Energy
NA 7175 4/5/2014 eb Grab 7.12 85 --- --- --- 8 3 3 <1 4 <5 27 11 39 Energy <0.001 <0.03 <0.01 <0.001 <0.0003 Energy
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TABLE H-1.  SUMMARY OF ROUTINE PARAMETERS, COMMON CONSTITUENTS, AND TRACE METALS IN GROUNDWATER
RIO ALGOM MINING LLC, LISBON FACILITY

pH
(s.u.)

EC
(μmhos/cm)

T
(°C)

pH
(s.u.)

EC
(μS/cm)

FIELD

HCO3

QC SAMPLE 
CODEa Fe

SAMPLE 
METHODb Mg Na K Cl CO3

ROUTINE PARAMETERSc

LAB
DISSOLVED COMMON CONSTITUENTS (mg/L)d DISSOLVED TRACE METALS (mg/L)e

Ca As Mo Se USO4 TDS LABf LAB
WELL
NAME

SAMPLE
IDENTIFIER

SAMPLE
DATE

3.06 23.34 0.93 96.87
2.63 58.43 0.10 101.58

0.32
3.9

0.30
0.26
42.1
37.3
0.06
0.028

6.5-8.6 6.5-8.6 0.05 0.05 0.03
0.010 0.05 0.03

6.5-8.5 6.5-8.5 250 250 500 0.3 0.1

Notes:
Values shaded gray exceed current compliance concentrations as stipulated in the License.
Values in red bold font exceed Utah Ground Water Quality Standard (GWQS) or applicable EPA primary water quality standards.  Utah GWQS supercedes EPA water quality standard.
Values in red italics font exceed applicable EPA secondary water quality standards.

mg/L = Milligrams per liter
< = Not detected at or above the laboratory reporting limit
ND = Not detected at or above the laboratory reporting limit
NA = Not applicable
--- = Not analyzed or not reported
▫ = Unknown or not documented

a Quality control (QC) sample code: b Sample Methods: c Routine Parameters: d Dissolved Common Constituents (mg/L):
dup = duplicate HS = HydraSleeve (no purge) pH (s.u.) = pH in standard units Ca = Calcium CO3 = Carbonate

sp = split LF = Low-flow (minimal purge) EC (umhos/cm) = Electrical conductivity in micromhos per centimeter Mg = Magnesium HCO3 = Bicarbonate

lab dup = laboratory duplicate P = Purge (volume-based purge) T (°C) = Temperature in degrees Celsius Na = Sodium SO4 = Sulfate

eb = equipment rinsate blank Grab = Grab sample (no purge) EC (µS/cm) = Electrical conductivity in microsiemens per centimeter K = Potassium TDS = Total Dissolved Solids
Cl = Chloride

e Dissolved Trace Metals (mg/L): f Analytical Laboratory: g Analyzed for total metals
As = Arsenic Energy = Energy Laboratories; Casper, WY
Fe = Iron ACZ = ACZ Laboratories; Steamboat Springs, CO
Mo = Molybdenum
Se = Selenium
U = Uranium

U.S. EPA National Primary Drinking Water Regulations

REGULATORY CONCENTRATION LIMITS (mg/L)

U.S. EPA National Secondary Drinking Water Regulations

Utah Ground Water Quality Standards

Alternate Concentration Limit (ACL) for POC Well OW-UT-9
Alternate Concentration Limit (ACL) for POC Well EF-3A

Compliance Limit for POE Wells RL-4, RL-5, and RL-6

Target Action Level for Trend Well H-63
Target Action Level for Trend Well LW-1

Target Action Level for Trend Well ML-1
Target Action Level for Trend Well RL-1
Target Action Level for Trend Well RL-3

Target Action Level for Trend Well EF-6
Target Action Level for Trend Well EF-8
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FIGURE I-1.  PIPER DIAGRAM SHOWING COMMON ION COMPOSITION OF GROUNDWATER
IN NORTH PLUME BURRO CANYON AQUIFER WELLSWELLS
RIO ALGOM MINING, LISBON FACILITY
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FIGURE I-2.  PIPER DIAGRAM SHOWING COMMON ION COMPOSITION OF GROUNDWATER
IN SOUTH PLUME BURRO CANYON AQUIFER WELLS
RIO ALGOM MINING, LISBON FACILITY

Low-Flow Method
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FIGURE I-3.  PIPER DIAGRAM SHOWING COMMON ION COMPOSITION OF GROUNDWATER
IN BURRO CANYON AQUIFER WELLS ALONG LISBON FAULT
RIO ALGOM MINING, LISBON FACILITY
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FIGURE I-4.  PIPER DIAGRAM SHOWING COMMON ION COMPOSITION OF GROUNDWATER
IN BURRO CANYON AQUIFER WELLS ALONG THE
LONG TERM SURVEILLANCE AND MAINTENANCE BOUNDARY
RIO ALGOM MINING, LISBON FACILITY
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FIGURE I-5.  PIPER DIAGRAM SHOWING COMMON ION COMPOSITION OF GROUNDWATER
IN SOUTHEAST BURRO CANYON AQUIFER WELLS
RIO ALGOM MINING, LISBON FACILITY
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FIGURE I-6.  PIPER DIAGRAM SHOWING COMMON ION COMPOSITION OF GROUNDWATER
IN BRUSHY BASIN MEMBER WELLS
RIO ALGOM MINING, LISBON FACILITY
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CONCEPTUAL SITE MODEL 
RIO ALGOM MINING LLC, LISBON FACILITY 

 

 

Appendix J summarizes the refined hydrogeologic conceptual site model (CSM) for 

the former Rio Algom Mining LLC (RAML) Lisbon Uranium Mine located south of La Sal, 

Utah (Site).  The CSM was refined based on a review of historic information and data for the 

Site, review of relevant information from scientific literature, and the results of the 

Supplemental Site Assessment (SSA).  The refined CSM conceptualizes the relationship 

between contaminant sources and potential exposure pathways through consideration of 

potential or actual contaminant migration pathways.  The refined CSM serves as the basis for 

the numerical groundwater flow model. 

 

 

BASIS OF REFINED CONCEPTUAL SITE MODEL 
 

The refined CSM is based on the following information: 

 Results of SSA – results of the SSA are the primary source of information used to 

refine the CSM.  Sections 2.0 and 3.0 of the main report summarize the methods 

used and data collected during the SSA.  The SSA extended understanding of 

hydrogeologic, groundwater, and water quality conditions at the Site.  Where 

needed, figures included in the main report are referred to in Appendix J. 

 Historical documents and data – investigations of hydrogeologic and water 

quality conditions at the Site began in the late 1960s before mining began 

(Rio Algom Corporation, undated).  Many of the documents pertaining to the early 

investigations were reviewed during preparation of the 2001 application for 

Alternate Concentration Limits (ACLs) (Lewis Water Consultants, Inc., 2001).  

The 2001 ACL application presents a CSM based on information available at that 
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time.  The 2001 CSM served as the basis for groundwater modeling and 

development of the original ACLs. 

Montgomery & Associates, (M&A) conducted an independent review of the early 

investigation reports to develop a more thorough understanding of Site conditions 

and result of historical investigations, and to identify relevant supplementary 

information for refining the CSM1.  Table J-1 summarizes this supplementary 

information.  In addition, M&A reviewed the results of groundwater monitoring 

conducted from 2004 through 2011.   

 Relevant Scientific Literature and Other Information – M&A reviewed 

relevant studies on the regional geology and information about the Site and other 

mines near the Site (Table J-1).   

 

The refined CSM synthesizes a substantial amount of historic and new information 

and data into a plausible model of groundwater flow and contaminant transport at the Site.  

The refined CSM serves as the basis for a new groundwater flow and transport model of the 

Site and surrounding area.  The model was used to simulate the future migration of uranium 

in the groundwater.  Model results were used to develop revised compliance concentrations 

for the Site.  The modeling is summarized in Section 5.0 of the main report and 

Appendix K.  The proposed revised compliance concentrations are summarized in 

Section 6.0 of the main report. 

 

 

COMPONENTS OF REFINED CONCEPTUAL SITE MODEL 
 

 The refined CSM includes the following components: 

 

  

                                                            
1 Many of the source area and hydrogeologic components of original CSM developed by Lewis Water Consultants, Inc. are generally 
accepted.  The supplementary information obtained from the document review was used in combination with new information obtained 
during the SSA to refine the CSM.   
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 Source Areas 

 Hydrogeologic Conditions 

 Groundwater Flow 

 Contaminant Occurrence and Transport in Groundwater 

 Contaminant Exposure Assessment 

 

The components of the refined CSM are summarized in the following sections.  

Table J-1 provides references for much of the information presented below.  Only important 

references are provided in the section below to improve readability. 

 
Source Areas 

 

 The only known source of compounds of concern (COCs)2 to groundwater at the Site 

is seepage from the lower and upper tailings impoundments.  The mine also operated a large 

settling pond called Bisco Lake.  Bisco Lake was located immediately east of the tailings 

impoundments.  While not a source of COCs to groundwater, Bisco Lake is discussed in this 

section because it created a groundwater mound in the Burro Canyon Formation (Kbc) 

during operation that affected migration of COCs in groundwater.  

 

Tailings Impoundments 
 

Average uranium concentrations in tailings water were reported to be 140 milligrams 

per liter (mg/L) for the lower impoundment and 120 mg/L for the upper impoundment 

(Dames & Moore, 1980).  Concentrations of other COCs were elevated in the tailings water.  

The tailings impoundments contain residual ground ore from an alkaline leach milling 

process.  The lower tailings impoundment operated from mine startup in 1972 until 1980.  

The upper tailings impoundment operated from 1980 until 1989 (when mine operations 

ceased).  The tailings are deposited in a shallow west trending drainage basin.  The shallow 
                                                            
2 Site COCs include the trace metals uranium, selenium, arsenic, and molybdenum.  Uranium is the primary COC with respect to exposure 
risk and ACL development. Other constituents monitored at the Site include total dissolved solids and sulfate. 
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drainage basin is underlain by varying thicknesses of recent alluvium and Kbc, which are 

deposited on top of the Brushy Basin Member (Jmb) of the Morrison Formation, a regional 

aquitard.  A low rate of residual drainage from the tailings is probably still occurring and will 

diminish with time.   

 

Seepage of tailings water from the lower impoundment into the underlying alluvium 

and Kbc began shortly after mine operations began in 1972.  Seepage of tailings water from 

the upper impoundment into the underlying alluvium and Kbc began shortly after operation 

of the impoundment began in 1980.  The maximum total seepage rate from both 

impoundments was estimated to be about 100 gallons per minute (gpm) during mine 

operation (Lewis Water Consultants, Inc., 2001).  During tailings deposition, attempts were 

made to seal the bottom of the impoundments with the fine-grained tailings.  Despite 

attempts to seal the impoundments, seepage occurred from both impoundments during and 

after operation.     

 

Bisco Lake 
 

Bisco Lake was a nominal 7 acre settling pond used in the treatment process to 

remove radium from the groundwater pumped from the mine shafts.  Bisco Lake presumably 

operated from the time of mine startup in 1972 until about 1990, when it was drained.  A 

groundwater mound in the Kbc developed beneath Bisco Lake during operation.  

Groundwater elevation data indicate the mound was largely dissipated in the Kbc by 1996.  

Water quality in Bisco Lake generally exhibited average total dissolved solids (TDS) 

concentrations of approximately 2,000 to 3,000 mg/L with low to non-detectable 

concentrations of trace metals, including uranium (Dames & Moore, 1980).  Bisco Lake was 

not a significant source of trace metals to groundwater at the Site.  
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Hydrogeologic Conditions 
 

 This section summarizes information on the hydrogeologic conditions at the Site. 

 

Hydrostratigraphic Units 

The primary hydrostratigraphic unit (HSU) of interest at the Site is the Burro Canyon 

Aquifer (BCA), which occurs within the Kbc.  The saturated portion of the underlying Jmb is 

designated as the Brushy Basin Member hydrostratigraphic unit (BBM).  Most of the 

meaningful groundwater flow and contaminant transport occurs in the BCA at the Site.  The 

shallow portion of the Kbc is composed of interbedded siltstone, shale, and thin beds of 

limestone, as depicted on hydrogeologic cross-sections in the main report (Figures 6 

through 8 of main report).  The deep portion of the Kbc is a well-sorted, basal sandstone 

with minor conglomerate lenses.  The Kbc is underlain by mudstone and shale units in the 

Jmb.  The Morrison Formation, a regional aquitard over 300 to 400 feet thick, hydraulically 

separates the BCA from deeper regional HSUs in the Navajo (Jn) and Wingate (Jw) 

Sandstones.   

 

The contact elevation between the Kbc and Jmb varies across the site (Figure 5 of 

main report).  The Kbc/Jmb contact is high along the crest of the Lisbon Valley Anticline 

(LVA) and low in areas away from the crest.  The lowest contact elevations occur west-

southwest of the mine along the axis of a syncline that exists between the LVA and Lisbon 

Fault (LF) (Figure 5 of main report).  Contact elevations along the LVA crest decrease to the 

northwest indicating that the LVA plunges to the northwest.  Variations in contact elevation 

affect groundwater flow directions locally.  High areas in the contact surface may impede 

groundwater flow and/or cause groundwater to locally pond.  One important example of this 

occurs south of the tailings impoundments, where a subsurface high in the contact exists.  

This high area in the contact, as shown on Figure 7 of main report, appears to restrict 

groundwater flow, as shown on Figure 10 of the main report by the abrupt increase in 
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hydraulic gradient from southeast to northwest.  This area is upgradient of the area of 

impacted groundwater that exists west-southwest of the lower tailings impoundment.  

 

Hydraulic Conductivity 

 Horizontal hydraulic conductivity (K) in the BCA varies across the Site.  In general, 

horizontal K is higher in the area south and southwest of the tailings impoundments3 than in 

the area north and northwest of the Site (Figure 9 of main report).  The geometric mean of 

all estimated horizontal K values of the BCA across the entire Site was estimated to be 

1.9 feet per day (ft/d)4.  A geometric mean of estimated horizontal K values of the BCA for 

the entire Site was previously reported to be 2.35 ft/d (Lewis Water Consultants, Inc., 2001).  

On the north-northwest side of the Site and within the approximate area of the uranium 

plume (Figure 9 of main report), the geometric mean of estimated K values is 1.4 ft/d.  On 

the south-southwest side of the Site and within the approximate area of the uranium plume, 

the geometric mean of estimated K values is 7.2 ft/d.  

 

 The BBM has a lower horizontal hydraulic conductivity than the BCA.  The 

geometric mean of estimated horizontal K values in the BBM is 0.03 ft/d.   

 

 Based on laboratory estimates, vertical K is estimated to be at least an order of 

magnitude lower than horizontal K for the BCA and BBM.   

   

Geologic Structures 
 

Geologic conditions at the Site are complex.  Geologic structures near the Site affect 

regional and local groundwater flow and contaminant transport.  Important regional 

structures include the LVA and LF.  Smaller structures, including an unnamed syncline, 

fractures and fracture zones, and small faults exist near the Site and affect local groundwater 

flow and contaminant transport.  

                                                            
3 The higher K values in this area are due to fracturing in the BCA 
4 Based on estimated values reported in historic documents and estimated values obtained by M&A during the SSA. 



 

7 

Lisbon Valley Anticline 

 The LVA trends southeast to northwest through the Site.  Uplift along the axis of the 

LVA folds the Kbc and Jmb at the Site, as depicted on cross-section E-E’ (Figure 8 of main 

report).  Along portions of the LVA crest, the Kbc/Jmb contact is above the water table and 

the Kbc is currently dry.  In areas northeast and southwest of the LVA crest, the Kbc/Jmb 

contact is deeper and the saturated thickness in the BCA is larger.  The limb of the LVA dips 

more steeply on the southwest side of the axis than the limb on the northeast side of the axis.  

The tailings impoundments are located along and adjacent to the crest of the LVA.  During 

tailings operation, the Kbc was believed to be saturated beneath the impoundments. 

 

Lisbon Fault 

 The LF is an important regional geologic structure at the Site.  The LF is a high-angle 

reverse fault with over 2,000 feet of displacement near the Site.  Along the LF, older rocks, 

including Jn, Kayenta Formation (Jk), Jw, and Chinle Formation (TRc), are adjacent to the 

younger rocks of the Kbc and Jmb.  The LF zone was visually inspected by other 

investigators within the underground workings of the North Alice Mine5 (Jacobs and Kerr, 

1965).  Inspection of the fault zone indicates a complex zone of broken and highly fractured 

rock, with zones of mineralized clay-rich gouge.  Smaller faults and fractures were also 

observed on the hanging wall side of the LF in the Kbc.  Copper sulfides, oxidized copper 

minerals, and uranium ore occur in the LF zone.  Rocks along the LF zone are bleached and 

the Kbc is silicified more than 50 feet away from the fault.  The conditions along the fault are 

indicative of solution activity with heated fluids during tectonic activity.  These geologic 

conditions along the LF are consistent with the acidic, highly mineralized groundwater 

detected in the new monitor wells MW-116 and MW-107S, as well as the abandoned well, 

DM80-4.  The acidic, mineralized groundwater detected near the LF is naturally occurring 

and not the result of mining activity at the Lisbon Facility.   

 

  

                                                            
5 The North Alice Mine is located about 3,000 feet south of the Lisbon Mine.  Underground workings of the North Alice Mine cut through 
the LF. 
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Fractures  

The effect of fractures on groundwater flow and contaminant transport in the BCA 

was investigated6 during early site investigations (EarthFax Engineering, Inc., 1984c and 

1989).  Results of these investigations indicated that fractures may be preferential flow paths 

for groundwater flow and contaminant transport in some areas of the Site.  For example, on 

the northwest and south sides of the mine, discrete, northwest trending fractures or fracture 

zones were characterized as a preferential transport pathway7.  On the south side of the 

tailings impoundments, between the mine and the LF, the Kbc is characterized as highly 

fractured based on previous geophysical surveys, observations made during historic and 

recent drilling, and results of pumping tests (EarthFax Engineering, Inc., 1989).  The highly 

fractured zone in the area south of the tailings impoundments acts hydraulically like an 

isotropic porous medium.   

 

Syncline 

 A syncline exists between the LF and the LVA in the area south and southwest of the 

Site (Figure 1 of main report).  The syncline is depicted in sections A-A’ (Figure 6 of main 

report), C-C’ (Figure 7 of main report), and E-E’ (Figure 8 of main report).  The syncline 

was delineated during recent drilling and is consistent with hydrogeologic conditions inferred 

in earlier investigations (Dames & Moore, 1973 and EarthFax Engineering, Inc., 1984a and 

b).  The syncline may be associated with discrete fractures delineated by EarthFax 

Engineering, Inc. in the geophysical surveys.  The saturated thickness of the BCA is 

generally greater than 150 feet along the axis of the syncline (Figure 12 of main report).     

 

   

                                                            
6 Investigations included very low frequency electromagnetic surveys and pumping tests to delineate fractures. 
7 Shown as “Fracture A” and “Fracture B” on Figure 2-3 and Figure 2-7 of EarthFax Engineering, Inc., 1989.  The hydraulic conductivity of 
Fracture A was estimated to be approximately 10 ft/d along the fracture and approximately 3 ft/d transverse to the fracture (in unfractured 
sandstone) based on a pumping test at well OW-UT-9.  Fracture B may be related to the syncline delineated based on recent drilling 
activities.   
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Groundwater Flow 
 

 Characterization of regional and local groundwater flow at the Site was extended 

during the SSA in order to refine the CSM.   

 

Regional Groundwater Flow 
 

 Available information about groundwater wells near the Site was evaluated to assess 

regional groundwater flow.  Groundwater wells identified in the vicinity of the Site are 

shown on Figure 11 of the main report.  Records indicate that these wells are screened in the 

BCA and generally were or are used for domestic purposes; some of the wells are associated 

with nearby mines.  Nearby wells are generally located to the north of the Site, with a few 

wells located to the southeast of the Site.  Wells owned by entities other than RAML were 

not identified in the area west, or downgradient, of the Site or within the Long Term 

Surveillance and Maintenance (LTSM) boundary.   

 

The source of regional groundwater flow in the BCA is primarily from recharge areas 

in the La Sal Mountains.  Regional groundwater flow in the BBM is not believed to be 

significant.  A regional topographic divide exists immediately east of the Site (Figure 11 of 

main report).  A groundwater divide may be associated with the topographic divide.  On the 

west side of the topographic divide, surface and groundwater flow are predominantly to the 

west toward the Colorado River.  On the east side of the topographic divide, surface and 

groundwater flow is predominantly to the southeast toward the Dolores River.  Regionally, 

groundwater flow directions suggest that the LF limits the southwesterly flow of 

groundwater and that some groundwater may drain down the fault zone from the BCA to 

deeper hydrogeologic units. 

 

The dry zone in the Kbc along the crest of the LVA is presumed to extend to the 

topographic divide (Figure 10 of main report).  North of the dry zone, groundwater flux in 
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the BCA from the east and into the Site area is presumed to be small due to the inferred 

relatively small hydraulic gradients between the Site and the inferred groundwater divide.  

Between the dry zone and the LF in the area southeast of the Site, groundwater flux to the 

northwest is also expected to be low.  

 

Historic Groundwater Flow within LTSM 
 

 Groundwater elevations, flow directions, and rates varied at the Site over the 

operational period of the Lisbon Facility.  Figure J-1 depicts groundwater contours for the 

BCA at four points in time:  (1) pre-mining, (2) during mining in 1984, (3) post-mining in 

2003 at the end of the corrective action program (CAP), and (4) 2014 conditions.  The 

following concepts can be inferred from Figure J-1: 

 

 Current groundwater conditions in the BCA are probably similar to pre-mining 

conditions. 

 Groundwater flows from northeast to southwest in the BBM through the LVA.   

 Groundwater mounds in the BCA existed beneath the tailings and Bisco Lake during 

mining.  The extent of dry Kbc along the LVA crest was smaller during mining due 

to mounding.  Hydraulic gradients beneath and near the tailings impoundments were 

significantly steeper than today.  Groundwater flow directions near the tailings and 

Bisco Lake were more to the north than today.   

 Cones of depression existed in the BCA in the areas north and southwest of the 

tailings impoundments at the end of the CAP.  The BCA was partially dewatered near 

the cones of depression.   

 Current groundwater conditions indicate that groundwater elevations have largely 

recovered from the dewatered conditions existing at the end of the CAP.    

 Current groundwater elevations in the BBM indicate a residual groundwater mound 

beneath the tailings impoundments and south of Bisco Lake.  This mound in the 

BBM is believed to be slowly draining into the BCA. 
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Groundwater mounds developed beneath the tailings and Bisco Lake during 

operation.  The mounds were important hydrologic features that affected historic 

groundwater flow directions and rates, and to some degree, still affect source conditions near 

the tailings.  Figure J-2 shows a series of conceptual cross-sections depicting groundwater 

conditions beneath the tailings during pre-mining, mining, and post-mining periods.  

Previous analyses of mounding beneath the upper impoundment indicated that the mound 

extended from the saturated zone in the BCA upward into the tailings, and likely developed 

in less than 2 years after operation of the impoundment began (EarthFax Engineering, Inc., 

1984b).  As a result of the groundwater mounding, the saturated thickness of and hydraulic 

gradients in the BCA in the vicinity of the mine increased, and tailings water infiltrated into 

the upper BBM.  The April 2014 groundwater elevations indicate a residual groundwater 

mound in the BBM (Figure 10 of main report).  Mounded groundwater within the BBM is 

conceptualized to be slowly draining into the BCA.   

 

Corrective Action Program 

 Corrective actions to mitigate the effect of seepage losses from the tailings were 

conducted at the Site.  Initial corrective actions in the early 1980s included installation of a 

grout curtain and operation of a groundwater extraction system in the area north of the upper 

tailings impoundment.  Operation of this system ceased shortly after startup due to limited 

effectiveness.  In 1983, well OW-UT-9, located immediately north of the upper tailings 

impoundment began pumping to control seepage losses.  Over time, the pumping capacity of 

OW-UT-9 diminished due to dewatering and decreases in saturated thickness as the 

groundwater mounds near the mine dissipated.   

 

 A formal CAP was initiated in 1990.  The CAP system comprised up to 6 extraction 

wells and operated at a maximum total rate of about 100 gpm. During operation, the CAP 

system removed about 483 million gallons of groundwater and almost 100,000 pounds of 

uranium (Lewis Water Consultants, Inc., 2001).  Groundwater from the CAP was conveyed 

to evaporation ponds located on top of tailings.  Over time, pumping capacities of the CAP 
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wells diminished, limiting the effectiveness of the CAP (Medlock Consulting, 1998 and 

Lewis Water Consultants, Inc., 2001).  The CAP was discontinued in 2003 after it was 

demonstrated to be ineffective.  Subsequently, the ACLs were established and a long term 

monitoring program was initiated to ensure compliance with the ACLs.   

 

Current Groundwater Flow Conditions within LTSM 
 

As a result of the SSA, current groundwater flow conditions within the LTSM are 

well understood.  The primary HSU of interest for groundwater flow is the BCA.  

 

Saturated Thickness of BCA 

 The saturated thickness of the BCA varies within the LTSM.  In general, saturated 

thickness is smaller in areas near the LVA and larger in areas away from the LVA 

(Figure 12 of main report).  The following aspects about saturated thickness in the BCA are 

relevant for contaminant transport: 

 

 The saturated thickness within the area of groundwater contamination along the 

northeast side of the LVA attains a maximum thickness of approximately 80 feet, 

with the highest concentrations occurring in the zone of thinner saturation along the 

margin of the dry zone. 

 The saturated thickness near the leading edge of the uranium plume northwest of the 

tailings impoundments is generally less than 5 feet.  The leading edge of the uranium 

plume occurs in an area where the plunge of the LVA results in thinly saturated 

BCA.  Saturation in this area is probably variable with possible areas of dry BCA.  

Southeast of this area along the LVA crest the BCA is dry. 

 The saturated thickness in the area west-southwest of the tailings impoundments 

increases steeply away from the impoundments to a thickness greater than 170 feet at 

the bottom of the syncline.   
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 Saturated thickness in the area west-northwest of the tailings impoundments varies 

along the axis of the syncline, with a relatively steep increase toward the axis of the 

syncline.  Saturated thickness varies along the LF and is less than along the axis of 

the syncline.   

 

Groundwater Flow Directions, Fluxes, and Rates in BCA and BBM 

 The directions and rates of groundwater flow in the BCA largely control the 

directions and rates of contaminant migration at the Site.  The extent of contamination in the 

groundwater reflects the average directions and rates of groundwater flow since 

contamination began in the early 1970s.  Geologic structures, including the LVA, LF, and 

smaller fractures and faults affect local groundwater flow directions and rates.  Also, as 

discussed above, groundwater flow directions and rates have varied over time near the Site 

due to groundwater mounding beneath the tailings and Bisco Lake, and operation of the 

CAP.  The following observations can be made about current groundwater flow directions 

and rates in the BCA (Figure J-3): 

 

 Groundwater flow directions along the northern LTSM boundary are generally to the 

west indicating minimal groundwater flux moving across the northern LTSM 

boundary. 

 In Area 1, groundwater flow directions are generally to the northwest.  The average 

groundwater velocity within the uranium plume in this area is 30 ft/y8. 

 In Area 2, groundwater flow directions are to the west.  This area is near the leading 

edge of the uranium plume.  As discussed above, saturated thickness in the BCA in 

this area is small.  Average groundwater velocity within the uranium plume in this 

area is estimated to about 60 ft/y.  Groundwater flux in this area is low due to small 

saturated thickness and could vary due to variations in saturated thickness. 

 In Area 3, groundwater flow directions in the BCA are to the west-southwest.  The 

west-southwesterly flow direction in this area indicates that groundwater discharges 

                                                            
8 An effective porosity of 0.14 was assumed for estimation of groundwater velocity (Morris and Johnson, 1967). 
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into the LF zone9.  A component of groundwater flow may also occur along the LF 

zone to the northwest in this area.  Some groundwater flux in Area 3 appears to come 

from the BBM, as are result of the hydraulic gradient across the LVA caused by the 

higher groundwater elevations northeast of the LVA compared to southwest of the 

LVA.   

 In Area 3, near MW-108, groundwater occurs under confined conditions (Figure 6 of 

main report).  MW-108 is located in Area 3 near the axis of the syncline.  The 

relatively small groundwater flux from Area 2 flows toward the syncline near  

MW-108, where it will encounter a thicker zone of groundwater in the syncline.  It is 

possible that groundwater in the deeper portion of the syncline is relatively immobile, 

compared to an active groundwater flow zone in the shallower portion of the confined 

groundwater zone near MW-108.  

 In Area 4, groundwater flow directions are to the west-southwest.  Groundwater 

conditions in this area are complex due to extensive fracturing, variations in the 

Kbc/Jmb contact elevation, the existence of the syncline, and proximity to the LF.  

Sources of groundwater inflow to this area include discharge from the BBM and 

probably flux from the southeast.  Similar to Area 3, it is possible that deep 

groundwater in the syncline in this area is relatively immobile.  Groundwater quality 

data suggest that active groundwater flow may be limited to shallow portions of the 

saturated zone in Area 4, as discussed later in Appendix J. 

 In Area 4, the westerly flow direction indicates that groundwater discharges into the 

LF zone.  A groundwater flow component along the LF zone to the northwest may 

also exist.  The amount of groundwater discharge into the fault zone compared to 

along the fault zone is uncertain and will be evaluated further in the numerical 

groundwater model.     

 

                                                            
9 The observation that groundwater is discharging to the LF zone is consistent with groundwater flow conditions inferred at the Lisbon 
Valley Mine, located southeast of the Site along the LF (Lisbon Valley Mining Company, undated). 
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Current Groundwater Conditions in BBM 

Groundwater is encountered in the BBM at the Site based on reported historical data 

and data obtained from 5 new BBM monitor wells installed during the SSA.  The BBM wells 

are screened in the upper 30 to 50 feet of the BBM.  A residual groundwater mound appears 

to exist in the BBM beneath the tailings impoundments and in the area south of former Bisco 

Lake (Figure 10 of main report; Figure J-1)10.  This mound developed during mining as a 

result of infiltration of tailings and Bisco Lake water into the BBM as a result of the large 

hydraulic gradient that existed beneath these facilities during mining.  The residual 

mounding in the BBM is believed to be slowly dissipating and groundwater is draining into 

the BCA, as conceptualized on Figure J-2.   

 

In the area near the tailings impoundments and south of former Bisco Lake, 

groundwater elevations in the BBM decrease from southeast to northwest, indicating the 

existence of the residual groundwater mound, and indicating a component of groundwater 

flow to the northwest in the upper portion of the BBM.  The residual groundwater mound is 

conceptualized to be superimposed on top of the ambient groundwater flow system in the 

BBM.  Under ambient conditions, groundwater flows from northeast to southwest in the 

BBM and across the LVA as a result of the hydraulic gradient caused by the higher 

groundwater elevations northeast of the LVA compared to the elevation southwest of the 

LVA. 

 

Water levels in monitor wells MW-110 and MW-111 are still recovering after drilling 

and well installation activities.  The slow recovery indicates that the BBM has relatively low 

hydraulic conductivity in the area of these wells.       

 

                                                            
10 The upward hydraulic gradient at the MW-102/MW-102DB well pair supports the concept of a groundwater mound in the BBM.  
Hydraulic heads are greater in MW-102DB, a BBM well, than in MW-102, a BCA well.  The higher hydraulic head in MW-102DB reflects 
the higher head in the mound in the BBM.  
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Groundwater Conditions Southwest of Lisbon Fault  

 Contradictory evidence exists about groundwater conditions in the area southwest of 

the LF.  In this area, older rocks (comprised of sandstone and shale units) are in contact with 

the BCA and BBM along the LF.  The geology, hydrologic and geochemical conditions 

along LF are complex.  Observations from SSA borehole B-2, located southwest of the LF, 

indicated that the strata encountered during drilling were dry (Appendix B and Figure 6 of 

main report).  However, in MW-121, located across the LF southwest of MW-116, 

groundwater is slowly entering the well.  Additional monitoring of MW-121 is needed to 

confirm that the water entering the well is groundwater and not residual water introduced to 

the borehole during drilling.  Historical evidence of dry conditions and the occurrence of 

groundwater southwest of the LF are reported in historic documents (Dames & Moore, 

1980).  The preponderance of evidence on groundwater conditions in the area southwest of 

the LF indicate that groundwater may occur in localized areas, but that an areally extensive 

groundwater system that represents a pathway for COC transport does not exist.  This 

concept of a limited and variable groundwater system in the area southwest of the LF is 

consistent with the concept that regional groundwater flow is discharging into the LF zone.    

 

Contaminant Occurrence and Transport in Groundwater 
 

 Transport of COCs has occurred in groundwater in the BCA at the Site.  Transport of 

COCs to a degree that poses a risk to public health and the environment does not occur in the 

BBM at the Site.  Plume maps of COCs in BCA groundwater are shown on Figures 13 to 18 

of the main report.  The plume maps indicate that the source area of COCs is the tailings 

impoundments.  In general, plume maps of uranium, selenium, TDS, and sulfate show that 

the area of impact of these constituents in the BCA is similar.  Plume maps of arsenic and 

molybdenum indicate smaller areas of impact, indicating that transport of these trace metals 

in the BCA is attenuated compared to the other constituents.  Two distinct COC plumes have 

been delineated: a north plume and a south plume.  Uranium is the primary COC in 
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groundwater at the Site.  The following observations can be made about uranium occurrence 

and transport in BCA groundwater at the Site (Figure 15 of main report):  

 

 The primary mechanism of uranium transport is advection in the direction of 

groundwater flow.  Dispersion and dilution also occur at the leading edge of plume 

migration.  Lateral spreading of the plume due to transverse dispersion is believed to 

be minimal.  Dilution and longitudinal dispersion are believed to be the primary 

mechanisms attenuating plume expansion.  Geochemical attenuation processes that 

slow uranium transport or transform the uranium could be occurring, but are not 

believed to be significant at the Site. 

 In Areas 1 and 2, the north plume extends from the tailings impoundments to the area 

immediately west of MW-119.  Assuming a plume length of 8,000 feet and a 

transport time of 40 years11, the effective uranium transport velocity over the plume 

area has been about 200 ft/y.  Uranium transport is not believed to be attenuated 

significantly in groundwater at the Site; therefore, it migrates at rates similar to 

groundwater.  The estimated effective uranium transport rate is higher than estimates 

of current groundwater velocities within the uranium plume.  The higher estimated 

effective uranium transport rate is believed to be the result of more rapid uranium 

transport during the period when groundwater mounding at the mine caused higher 

hydraulic gradients, or possibly the effect of preferential  pathways of flow along 

fracture zones. 

 Near the leading edge of the north plume, groundwater flux is small.  The uranium 

plume in this area is discharging into the area where the syncline exists between the 

LVA and LF.  Hydrologic conditions near the syncline are complex and the vertical 

extent of active groundwater flow in the syncline is uncertain.  Conceptually, 

however, data indicate that saturated thickness in the syncline is relatively large, and, 

therefore, the plume may dilute as it flows into the syncline.  Uranium concentrations 

                                                            
11 Assumes tailings seepage began to impact groundwater north of mine in about 1974, which may be earlier than actually occurred because 
the upper tailings did not begin operation until around 1980.  Also, the concept of effective uranium transport does not account for the 
effects of CAP pumping on plume migration.  In the north plume, the leading edge of the plume was downgradient of the CAP extraction 
wells; therefore, the effect of CAP pumping on plume expansion may have been minimal.   
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in groundwater in the syncline are low compared to concentrations upgradient of the 

syncline (Figure 15 in main report).  Dilution in the area of the syncline may 

attenuate movement of the uranium plume in the future and prevent westward 

expansion of the plume. 

 In Area 4, the south plume is smaller than the north plume.  The source of the south 

plume appears to be primarily the lower tailings impoundment.  An effective uranium 

transport velocity in the south plume cannot be readily estimated due to the effects of 

the CAP.  The south plume may dilute as it migrates from the tailings area into the 

relatively large zone of saturation associated with the syncline. 

 The south plume appears to be migrating toward the LF.  Groundwater near the LF in 

the area southwest of the mine is acidic and highly mineralized, as demonstrated by 

water groundwater quality in MW-116.  Historic evidence of acidic mineralized 

groundwater near the LF also exists (Lewis Water Consultants, Inc., 2001).  

Groundwater near the LF in the area northwest of the tailings impoundments is acidic 

and has elevated TDS, as demonstrated by groundwater quality in MW-107S.  The 

acidic mineralized groundwater near the LF is naturally occurring and related to fault 

geochemical conditions.  In the area southwest of the lower tailings impoundment, 

groundwater impacted by Site COCs may have or will mix with the naturally 

occurring acidic mineralized groundwater in the LF zone.  The poor quality 

groundwater along the LF zone is unusable for domestic purposes apart from any 

impacts associated with the RAML Site. 

 In the south plume, concentrations of the trace metal COCs, TDS, and sulfate are 

higher in deep BCA groundwater (near the Kbc/Jmb contact) than shallow BCA 

groundwater (Figures 7 and 8 of main report).  In addition to the observed 

downward hydraulic gradient observed today, other causes of the higher 

concentrations with depth could be groundwater density gradients and/or the historic 

CAP groundwater pumping from wells EF-3 and MW-11A.  These wells were 

screened near the Kbc/Jmb contact in the area of the syncline and pumping from 

these wells created a cone of depression that partially dewatered the BCA in this area 
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(Figure J-1).  Groundwater recovery within the cone of depression was slow; water 

level monitoring at well EF-3A indicates that the final stages of recovery may still be 

occurring (Appendix G, Figure G-3).  Slow groundwater recovery indicates that 

limited groundwater flow occurs in the area of these wells.  Further, the abrupt 

increase in TDS and trace metal concentrations with depth and the relatively limited 

extent of this notably poor quality groundwater may indicate that it is relatively 

immobile compared to shallower groundwater.  In this area, active groundwater flow 

in response to hydraulic gradients may be limited to a relatively shallow zone.  

Migration of higher density groundwater (that contains high concentrations of trace 

metal COCs) into deeper portions of the syncline, where it becomes relatively 

immobile, may attenuate expansion of the south plume.   

 Concentrations of COCs in groundwater in the BBM are generally low compared to 

the plume areas within the BCA.  The only notable area of impacted groundwater in 

the BBM is immediately south of the lower tailings impoundment, as demonstrated 

by the elevated COC concentrations in BBM well MW-103.  Groundwater in the 

BBM in the area northwest of the tailings impoundments has relatively low 

concentrations of COCs, indicating that groundwater flux from the BBM to the BCA 

would have low COC concentrations. 

 

Background Groundwater Quality 

 

 The quality of groundwater that is considered “background” at the Site has been 

evaluated in previous investigations and was reassessed during the SSA.  The License 

specifies background concentrations of COCs in groundwater at selected Site monitor 

wells12.  The following observations can be made about background concentrations of COCs 

in groundwater at the Site: 

                                                            
12 Background concentrations were specified for wells MW-5 (north of tailings) and MW-13 (south of tailings).  For MW-5, specified 
background concentrations in mg/L were: arsenic = 0.05; selenium = 0.01, molybdenum = 0.07, and uranium = 0.01.  For MW-13, specified 
background concentrations in mg/L were: arsenic = 0.066; selenium = 0.01, molybdenum = 0.05, and uranium = 0.02.   
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 A comprehensive data set sufficient to establish statistically valid background 

concentrations of COCs in groundwater does not exist.  Background groundwater 

concentrations would need to be area specific at the Site due to naturally occurring 

variations in water quality.  

 The best representation of background groundwater quality appears to be 

concentration data from wells RL-4 and RL-5.  Water quality data from these wells 

indicate average TDS concentration of approximately 400 to 500 mg/L with low to 

nondetectable concentrations of trace metals.  Groundwater quality in these wells has 

been relatively steady since they were first sampled in 2004. 

 Some groundwater quality data exists for the Maple Leaf wells, which were located 

about 3 miles east of the mine and supplied water for the mining operation (Dames & 

Moore, 1981).  The limited data from these wells indicate groundwater had TDS 

concentrations of around 500 mg/L and low to nondetectable concentrations of trace 

metals.  Groundwater quality from the Maple Leaf Wells appears to be similar to that 

of wells RL-4 and RL-5.   

 Some groundwater quality data was found for monitor wells installed near the time of 

mine startup (Dames & Moore, 1980)13.  However, limited water quality data for 

these wells are available for the time period before mine operation began.  The 

limited data from these wells are not useful in estimating background concentrations.   

 As discussed above, groundwater quality along the LF is acidic and highly 

mineralized due to naturally occurring geochemical conditions along the fault.  The 

extent of natural impact to groundwater quality from the poor quality water along the 

LF is difficult to determine.  It is likely that ambient groundwater quality in the area 

between the mine and LF was poor before mining began and unusable for domestic 

purposes.   

 

                                                            
13 Monitor wells MW-1 through 5.  Information about these wells is limited in the historic documents. 
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In lieu of statistically derived background COC concentrations, current regulatory 

standards, where established, were used to delineate the plumes in the groundwater14.  For 

compounds without regulatory standards, plumes were delineated by the lowest reasonable 

concentration where impacts from mining could be discerned.    

 

Contaminant Exposure Assessment 
 

 The refined CSM indicates the following about the potential for public exposure to 

COCs in groundwater near the Site: 

 

 Groundwater impacted by COCs has not migrated beyond the boundary of the 

LTSM.  Further, the inferred directions of groundwater flow in areas of impacted 

groundwater indicate that future plume migration will remain inside the LTSM 

boundary. 

 A complete exposure pathway between groundwater impacted by COCs and the 

public does not exist.  Domestic groundwater use is restricted in the LTSM and 

private domestic groundwater wells were not identified in close proximity to the 

LTSM boundary.   

 The potential for migration of the north plume to areas outside the LTSM is very low 

because the primary direction of plume migration is to the west toward the syncline.  

As the relatively small amount uranium mass migrates to the syncline it may dilute 

and concentrations will decrease.  Given the relatively low groundwater velocities, 

the likelihood of lateral dispersion of the north plume beyond the LTSM boundary is 

low.   

 The south plume occurs in an area of complex geology and naturally degraded 

groundwater associated with the LF.  Groundwater near the LF zone is naturally 

acidic, highly mineralized, and unusable for domestic purposes.  The apparent 

migration of the south plume to the LF does not increase public health or 

                                                            
14 The Utah Ground Water Quality Standards for uranium, arsenic, and selenium are 0.03 mg/L, 0.05 mg/L, and 0.05 mg/L, respectively.   
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environmental risk because groundwater in the plume area and ultimate discharge 

area is unusable for domestic purposes due to naturally occurring poor quality 

groundwater.      

 

The refined CSM is based on a review of relevant historic information and data, as 

well as the critical new information and data obtained from the SSA.  The refined CSM is 

believed to sufficiently characterize groundwater flow and contaminant transport conditions 

to support groundwater modeling and development of revised compliance concentrations.  

The refined CSM, including assessment of potential exposure pathways, indicates that the 

threat of public exposure to COCs in groundwater from the Site in the future is very low.  As 

a result, maintaining the long term monitoring remedy with new compliance concentrations 

is believed to be protective of public health and the environment. 
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TABLE J-1. SUPPLEMENTARY INFORMATION FOR REFINED CONCEPTUAL SITE MODEL 
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CONCEPTUAL MODEL ELEMENT SUPPORTING INFORMATION REFERENCES
HISTORICAL OPERATIONS 

Pre-mine characterization and 
water supply 

 2 shafts - No. 1 [access/haulage (2,665 ft bgs)] and No. 2 [vent (2,686 ft bgs)] 
 Sinking of No. 2 shaft delayed 4 months due to large water inflow from fault 

intersected by shaft; flooded shaft and haulage drift; flow rate was reported to be 
400 gpm; water most likely from Entrada and Navajo sandstone 

 Mine water supply came from Maple Leaf Wells (80 gpm) and shafts 
 5 monitor wells were drilled prior to mill startup (MW-1 through 5) 
 Carbonate (alkaline) leach process  

 3 
 3, 25 
 
 
 4, 25 
 4 
 12, 25 

Tailings (primary source area)  Tailings disposal locations, methods, and water content 
 Tailing seepage evaluation 
 Concerned about tailings seepage reaching preferential flow paths along LF  
 Maximum tailings seepage during operation estimated at 100 gpm; 2001 seepage 

rate estimated at 1.7 inches per year or about 47 gpm (modeling estimates); by 
comparison, calibrated areal natural recharge rate was 0.93 inches per year, so 
tailings drainage about 2 times areal recharge 

 Tailings thickness in source model was 55 feet 
 Tailings source:  assumed lower tailings source contributes to BBM; upper tailings is 

source to BCA; for upper tailings where BCA dry, source applied to BBM; this 
approach is inconsistent with EarthFax work that indicated mound developed in BCA 
beneath tailings during operation, thereby representing a BCA source 

 Tailings located in small west-trending drainage basin 
 Tailings fines were placed beneath impoundments to minimize seepage 
 Seepage along north side of pond more rapid due to contact with fractured Kbc 
 Upper impoundment had average uranium concentration of upper tailings was 

120 mg/L (Table 7-2); operated from 1972 to 1980 
 Average uranium concentration in lower tailings was 140 mg/L (Tables 7-1); 

operated from about 1980 to 1989 

 4 
 6 
 6 
 12 
 
 
 
 12 
 14 
 
 
 
 24 
 24 
 24 
 14, 25 
 
 14, 25 

Bisco Lake  Bisco Lake was about 7 acres in area 
 Bisco Lake drained in 1990; mound dissipated by 1996 based on water level data in 

monitor wells 
 Bisco Lake was a large settling pond between the Alum Pond and barium chloride 

treatment pond; water from the barium pond was pumped to Redd Reservoir, a water 
storage pond northeast of the site; Redd Reservoir received a small amount of flow 
from East Coyote Creek 

 10 
 12 
 
 25 



TABLE J-1. SUPPLEMENTARY INFORMATION FOR REFINED CONCEPTUAL SITE MODEL 

Page 2 of 9 
 

CONCEPTUAL MODEL ELEMENT SUPPORTING INFORMATION REFERENCES
Corrective Action Program (CAP)  Effectiveness of OW-UT-9 pumping on plume (pre-CAP) 

 CAP required by NRC in 1998 letter to RAML 
 Early mitigation efforts summer 1982 included grout curtain and 5 extraction wells 

(low yielding); both discontinued due to low performance 
 OW-UT-9 pumping began in November 1983; rate was 20 gpm in March 1989 due to 

dewatering 
 Several recommendations were made for more assessment, monitoring, and 

corrective actions 
 CAP approved by NRC in April 1990 
 OW-UT-9 pumping rate decreased from 36 gpm in late 1983 to 2 gpm in 2000-2001 
 CAP removed 483 million gallons of groundwater and almost 100,000 lbs of uranium 

through April 2000 (Table 1-2)  
 Evaluated changes in pre- and late-CAP water quality 
 DM80 wells and ML-2 did not appear to respond to CAP pumping in southern 

aquifer; combined with evidence of different water quality; water quality stratification 
also a factor in the variations observed in the south aquifer 

 9 
 10 
 10 
 
 10 

 
 10 

 
 12 
 12 
 12 
 
 12 
 14 

GEOLOGY 
Regional conditions  General information on geology and structures of Lisbon Valley; area near mine is 

complex with anticlines, synclines, and faults 
 Lisbon Valley in Paradox Basin 
 Uranium ore bodies southwest of the Lisbon Fault are above the water table 
 Information on prevalence of uranium ore 
 Entrada, Navajo, and Wingate sandstones are 1,000 to 2,000 feet below site; 

outcrop in W. Coyote Creek 5 miles northwest of site (not confirmed by M&A)  

 1, 5 
 

 1 
 22 
 5 
 12 
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CONCEPTUAL MODEL ELEMENT SUPPORTING INFORMATION REFERENCES
Structures (Lisbon Fault and 
Lisbon Valley Anticline) 

 Mineralogical evidence of alteration in fault zone; veinlets of pyrite; both copper 
sulfides and oxides copper minerals occur 

 Shafts and stopes of North Alice Mine cut through fault; smaller faults were observed 
150 feet into hanging wall (in BCF); fault exposed in Blackbird Copper Pit  

 Uranium bearing Chinle formation exists on west side of fault 
 Uranium mined in the Rattlesnake Pit from Salt Wash Formation of Morrison 

Formation 
 Uranium ore found in contact with fault in North Alice Mine 
 Silica-cemented BCF along fault altered to quartzite 
 Fractures identified parallel to LF 
 Description of fault zone indicates broken, highly fractured, mineralized gouge zones 

(may be pathway for water movement) 
 Solutions of acidic nature bleached the rocks in fault zone (consistent with acidic 

water detected in MW-116); thermal uranium mineralization may have occurred in 
fault zone 

 A series of smaller "En Echelon" faults parallel the larger Lisbon Fault on down 
thrown side   

 Uranium ore exists in LF gouge 

 2 
 
 2 
 
 
 2 
 
 2 
 2 
 2 
 2 

 
 2 

 
 
 3 
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HYDROGEOLOGY 
Burro Canyon Aquifer  Prepared structure contour map (Kbc/Jmb contact) and fracture map based on 

185 drill holes and 33 resistivity stations 
 BCF comprised of 2 zones: upper zone has more fine-grained material than lower 

zone; upper zone removed over LVA (consistent with observed conditions at new 
wells and confined conditions observed at MW-108)  

 Horizontal groundwater flow in the Kbc is limited by geologic structures; groundwater 
occurs as disconnected zones of water ponded on top of the Jmb; groundwater 
infiltrates downward along faults  

 BCF is 35 to 40 feet thick beneath tailings impoundments; outcrops of BCF are 
highly weathered and fractured 

 8 
 
 12 

 
 
 20 
 
 
 24 

Brushy Basin Member  Some K data for BBM wells  12 
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CONCEPTUAL MODEL ELEMENT SUPPORTING INFORMATION REFERENCES
Hydraulic Conductivity  MW-1 pumping test; sustained 45 gpm for 2.75 hours with no drawdown; water from 

well not indicative of tailings seepage 
 Methods and results of 1983 OW-UT-9 pumping test 
 OW-UT-9 pump test shows anisotropy oriented along fracture zone 
 Fracture K estimated at 10 ft/d; massive sandstone K estimated at 3 ft/d; storativity 

estimated at 0.016 
 Short term pumping test at LT-30 (southeast of lower tailings) 
 K of 3.6 ft/d (maximum value; affected by test limits) 
 K of unfractured sandstone approximately 3.2 ft/d (laboratory estimates ~ 1.5 ft/d) 

 6 
 
 7 
 8 
 8 
 
 9 
 9 
 10 

GROUNDWATER FLOW 
Effect of Regional Structures  Groundwater was not encountered during mining on the southwest side (upthrown 

block) of LF to depths of at least 300 feet  
 Wells screened in Wingate sandstone existed southwest and northwest of mine 

(across LF) produced water 
 A dry zone in the BCA exists due to the folding associated with the LVA; size of dry 

zone varies with time 

 25 
 
 25 

 
 12 

Fractures  Fractures near MW-1; drilling foam blown out of MW-1 during air-lifting in observation 
wells; lost circulation between 75 and 85 ft bgs (consistent with conditions 
encountered at MW-115 drilling location) 

 MW-1 is near transverse fracture inferred by EarthFax based on VLF survey  
 Fracture pattern and effects on groundwater flow 
 Site geology/stratigraphy and fracture patterns characterized based on very-low-

frequency electromagnetic survey (VLF) and drill hole data 
 Fractures are tight southeast of lower tailings; acts like equivalent porous medium 
 Fracture map prepared (major fracture consistent with M&A syncline/trough concept) 
 Conceptualized two primary fractures: Fracture A and Fracture B 

 6 
 
 
 6 
 7 
 8, 9 
 
 9 
 9 
 9 

Recharge/Discharge  Regional discharge (of groundwater?) assumed to be along W. Coyote Creek NW of 
site? 

 LF assumed to be a barrier to groundwater flow; although some flow down fault zone 
could occur 

 Primary recharge area is La Sal Mountains 

 12 
 
 24, 25 

 
 24, 25 
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CONCEPTUAL MODEL ELEMENT SUPPORTING INFORMATION REFERENCES
Flow directions  Regional water level map shows groundwater flow interpreted towards LF (in early 

1980s) 
 Trough on south side of LVA axis controls water level pattern, not fractures 
 Water Levels southeast of lower tailings (south of upper tailings) were similar in 1984 

as today (consistent with the stable water levels observed in this area since 2004) 
 Shallow groundwater in BCA postulated to flow to synclinal trough southwest of 

mine; groundwater that reached the LF drained into Wingate sandstone across the 
fault or flowed along fault to northwest 

 6 
 
 9 
 9 
 
 24 

 

Hydraulic gradients  Hydraulic gradients during operation as high as 0.2 were measured west of lower 
tailings 

 25 

Velocities  Estimates of groundwater velocity northeast of LVA axis 
 Groundwater velocity estimated at 580 ft/y (under larger gradient than today due to 

tailings and Bisco Lake operation) 

 8 
 9 

CONTAMINANT DISTRIBUTION AND TRANSPORT 
Early Water Quality Information  Groundwater quality data indicated elevated sulfate, nitrate, and alkalinity at 

northwestern boundary of RAML property in late 1970s and early 1980s 
 Groundwater contamination was evident in late 1970s/early 1980s 
 Selenium was <0.001 mg/L in MW-5 in 1980 
 Plume maps of uranium, sulfate, chloride, and other constituents (1983-84 

conditions) 
 Map of natural uranium activity show effects of fractures A & B? (data not shown on 

map) 
 Water quality data for LT-12, near tailings 

 6 
 
 6 
 6 
 8 
 10 

 
 12 

Contaminants of Concern  Uranium primary COC; other COCs include selenium, molybdenum, and arsenic  12 
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CONCEPTUAL MODEL ELEMENT SUPPORTING INFORMATION REFERENCES
Background Concentrations  Surface water quality (pre-mining) 

 Background water quality based on Maple Leaf wells (Table 2 has data); Maple Leaf 
wells in different drainage basin 

 Background water quality southeast of tailing worse than north of tailings due to 
faulting (consistent with data from DM-80-4 and MW-116) 

 Background water quality (prior to and immediately after start up) indicated slightly 
elevated uranium concentration along fracture A; postulated to be due to naturally 
occurring conditions and copper mining (consistent with observation at MW-116) 

 Reevaluated background concentrations, resulted in higher background than NRC 
had established 

 DM80-4 well water quality used in revised background water quality data set 
 La Sal background well located 2 miles north of mine (information on well not found 

by M&A) 
 Utah comments on background concentrations (which appeared to be reasonable) 

were rejected by KOMEX 
 Water quality data are reported for some constituents starting in about 1968 to early 

1970s; early data provide some indication of pre-mine water quality, but are 
insufficient to determine pre-mine background water quality 

 Water quality from the Maple Leaf Wells was proposed as “baseline” water quality to 
compare to post-startup groundwater quality to determine if contamination existed; 
total uranium = 0.003 mg/L; selenium = <0.001 mg/L; TDS = 720 mg/L;  
sulfate = 330 mg/L) 

 4 
 6 
 
 9 

 
 10 

 
 
 12 
 
 14 
 14 
 
 14 

 
 25 

 
 
 25 

Transport processes  Water quality correlation plots; high uranium correlated to high sulfate; sulfate 
important for uranium mobility was postulated 

 Assumed longitudinal dispersivity of 300 feet and transverse dispersivity of 30 feet in 
model; cites Gelhar paper 

 Comprehensive summary of uranium fate and transport provided by Colton and 
others, 2001 

 12 
 
 
 12 
 23 

Lisbon Fault  Attributed well DM80-4 (near LF) water quality  to mineralization in Chinle, not Lisbon 
mine (similar to conditions observed at MW-116, near LF) 

 Harrison Well (location unknown) had similar WQ as DM80-4 

 6 
 
 14 

Density Effects  Water quality data, including field electrical conductivity data, indicate higher TDS 
water occurs in deeper groundwater, usually near Kbc/Jmb contact 

 12 

Migration rates  Transport velocities of nitrates/sulfates estimated at 670 and 390 ft/y 
 

 6 
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CONCEPTUAL MODEL ELEMENT SUPPORTING INFORMATION REFERENCES
ORIGINAL COMPLIANCE CONCENTRATIONS AND QUALITATIVE EXPOSURE ASSESSMENT 
  Classified groundwater at site as Class III based on estimated background arsenic 

concentration above standards 
 Point of Exposure locations based on 0.53 mg/L background uranium concentration 

for evaluation 
 ACLs were demonstrated to ALARA 
 ACLs may be one of 4 options; Lewis used 95% UCL from mean 
 Groundwater in BCA was designated as Class III at Lisbon Valley Copper Project by 

Utah DEQ 
 Transport simulations for POE locations used 0.94 mg/L as background uranium 

concentration (too high and resulted in POEs too close to source?) 
 Essentially discounted sensitivity analysis results and defaulted back to original 

POE/ACL results 
 Recomputed ACLs - only at POC wells OW-UT-9 and EF-3A 
 Provides guidance on ACL development; defines POC and POE 

 12 
 
 12 

 
 12 
 12 
 14 
 
 14 

 
 14 

 
 14 
 18 

MISCELLANEOUS 
  Information about North Alice Mine underground workings, which is located south of 

Lisbon Mine 
 Fig 1-2 shows approximate footprint of N. Alice Mine 
 Historical operations data at Alice Mine indicate Chinle Formation did not produce 

water  
 Energy Queen Mine 

o Energy Queen (EQ) mine is an underground uranium/vanadium mine 
located about 3.5 miles northwest of Lisbon mine 

o Perched groundwater and regional groundwater in the Dakota/BCF 
Formation at 120 to 220 ft bgs 

o Groundwater flow to the west-northwest at EQ mine 
o Several private wells near EQ mine 
o BCF/BBM contact about 6,300 ft msl at EQ mine 
o Slightly elevated uranium concentrations in groundwater; from former pond 

that operated in 1980s? 
o Document includes borehole logs 
o Document includes table of wells near EQ mine 

 Alice Mine was reported to be essentially dry; information about the incline angle, ore 
body (in sandstone) 

 Uranium plumes tend to reach steady state; uranium plume at Lisbon Mine one of 
the largest at Title II sites 

 13 
 
 14 
 14 
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 19 
 
 23 
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FOOTNOTES: 
 
gpm – gallons per minute 
ft bgs – feet below ground surface 
LF – Lisbon Fault 
RAML – Rio Algom Mining LLC 
BBM – Brushy Basin Member of Morrison Formation 
BCA – Burro Canyon Aquifer 
Kbc – Burro Canyon Formation (also referred to as BCF) 
mg/L – milligrams per liter 
CAP – Corrective Action Program 
lbs – pounds 
M&A – Montgomery & Associates 
LVA – Lisbon Valley Anticline 
EQ – Energy Queen 
NRC – U.S. Nuclear Regulatory Commission 

ft/d – feet per day 
K – hydraulic conductivity 
ft/y – feet per year 
Jmb - Brushy Basin Member of Morrison Formation 
ALARA – As Low As Reasonably Achievable 
UCL – upper confidence  limit 
DEQ – Department of Environmental Quality 
ACL – alternate concentration limit 
POE – point of exposure 
POC – point of compliance 
ft msl – feet above mean sea level 
TDS – total dissolved solid 
WQ – water quality 
VLF – very low frequency 
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APPENDIX K 
 

GROUNDWATER MODELING 
RIO ALGOM MINING LLC, LISBON FACILITY 

 

 

This appendix describes groundwater flow and uranium transport modeling 

conducted for the Rio Algom Mining LLC (RAML) Lisbon Facility (Site) located near 

La Sal, Utah.  The modeling was conducted as part of the Supplemental Site Assessment 

(SSA).  The SSA was conducted in response to an out-of-compliance condition at the Site1.  

The objectives of the SSA were to enhance hydrogeologic characterization of the Site and 

refine the conceptual Site model (CSM).  
 

 

MODELING OBJECTIVE AND CONCEPTUAL APPROACH 
 

Groundwater flow and transport modeling was conducted to select the most 

appropriate well locations for compliance monitoring and support development of revised 

compliance concentrations at selected compliance wells.  The model was based on the 

refined CSM (Appendix J). 

 

Modeling Objectives 
 

The model objectives were to:  

1. Develop a calibrated model of the Site to simulate groundwater flow and uranium 

transport.   

2. Evaluate the likelihood of uranium migration beyond the Long Term Surveillance 

and Maintenance (LTSM) boundary.  

3. Project future uranium concentrations at monitor wells selected for compliance 

monitoring in support of the development of new compliance concentrations.   
                                                            
1 The out-of-compliance condition resulted from exceedance of the Target Action Level for uranium at Trend Well RL-1.  Uranium is the 
primary compound of concern in groundwater at the Site. 
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Modeling Approach 
 

A first phase of modeling (Phase 1) was conducted to help identify data gaps and 

critical conceptual uncertainties (M&A, 2012).  Results of the Phase 1 modeling indicated 

that several critical conceptual uncertainties existed at the Site.  These uncertainties included 

the structure of the Lisbon Valley Anticline (LVA) northwest of the tailings and the 

hydraulic properties of the Lisbon Fault (LF).  The SSA field program was developed to 

address these conceptual uncertainties and fill data gaps related to hydraulic properties, 

groundwater conditions, and extent of constituents of concern (COC) in groundwater.  The 

goal of the field program was to acquire useful new data to constrain uncertainty to a 

manageable level and improve confidence in the model projections. 

 

Data collected during the SSA field program were used to reduce conceptual 

uncertainty.  In particular, data indicate that the LVA plunges to the northwest allowing 

groundwater to flow from east to west across the anticline rather than to the northwest 

outside the Long Term Surveillance and Maintenance (LTSM) boundary.  In addition, data 

indicate that groundwater is discharging into the LF at the Site.  The refined CSM, which 

includes information about the LVA and LF, is summarized in Appendix J.  As a result of 

the Phase 1 modeling and SSA field program, the LVA and LF conceptual uncertainties were 

not included in Phase 2 modeling.    

 

Phase 2 modeling used the Null-Space Monte-Carlo method (NSMC) (Tonkin and 

Doherty, 2008) to develop a set of uniquely calibrated groundwater flow models.  

Fundamental to NSMC is the realization that even in highly characterized hydrogeologic 

systems, meaningful uncertainty still exists.  In this case, many calibrated models can be 

developed that are equally representative of Site conditions.  Each of these calibrated models 

can be used to make unique predictions.  In lieu of choosing one of these models to make 

decisions, NSMC allows the collective findings of all models to be considered in the decision 

making process.  NSMC is an advanced probability-based modeling method that improves 
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upon the traditional Monte Carlo method, which often makes predictions based on a set of 

calibrated and uncalibrated models.    

 

 

MODEL DEVELOPMENT 

 

The United States Geological Survey groundwater modeling software, MODFLOW-

USG, (Panday and others, 2013) was used to simulate transient groundwater flow and 

uranium transport at the Site.  Uranium transport in groundwater was modeled as a 

conservative process and therefore attenuation processes2 were not simulated.   

 

Model Domain and Grid 
 

The model domain is illustrated in Figure K-1.  The model domain is divided into 

100 foot by 100 foot grid cells and oriented north-south.  The model domain extends 

approximately 1,000 feet north of the northern LTSM boundary and 1,000 feet east of eastern 

LTSM boundary.  To the southwest the active model boundary is the LF.  The western 

boundary is configured to simulate flow north and south of the LVA and associated dry zone 

in the BCA.  The dry zone of the BCA is inactive in the model.  The model is divided into 

2 layers.  Figures K-2 and K-3 illustrate the active model domain in layers 1 and 2, 

respectively.   

 

Hydrostratigraphic Units and Model Layers 
 

The primary hydrostratigraphic unit at the Site is the Burro Canyon Aquifer (BCA).  

The BCA is underlain by the Brushy Basin Member of the Morrison Formation (BBM), a 

regional aquitard over 300 feet thick.  Site data indicate that the BBM generally has a low 

                                                            
2 Including geochemical degradation/transformation and sorption/desorption. 
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hydraulic conductivity and extensive contaminant transport does not occur in the BBM.  

Therefore, groundwater flow and contaminant transport in the BBM were not modeled. 

 

The model simulates groundwater flow and contaminant transport in the BCA.  The 

BCA was divided into two model layers to account for the varied stratigraphy observed during 

the SSA field program and to properly simulate the confined zone near well MW-108.  

Layer 1, the upper layer, represents the shallow fine grained sedimentary units identified in the 

BCA.  Layer 1 is only saturated in a small portion of the model domain along the axis of the 

syncline and near the northeastern boundary of the model domain where BCA saturation 

thickens.  Layer 2, the lower layer, represents the coarser sandstone unit in the BCA and is the 

primary unit where flow and transport occurs.  Contours of the bottom of layer 1 are presented 

in Figure K-4.  Structure contours of the bottom of layer 2 are presented in Figure 5 in the 

main report. 

 

While the BBM is not explicitly modeled, Site data indicate that groundwater flows 

from northeast to southwest through the LVA and into the BCA south of the LVA.  This 

component of flow is simulated in the model as discussed later in this appendix.   

 

Time Discretization 
 

Groundwater flow and uranium transport was simulated from the cessation of the 

corrective action program (CAP) in 2004 till the year 2215, approximately 200 years from 

now.  The period from 2004 to 2014 is the calibration period.  The period from 2015 to 2215 is 

the projection period.  A 200-year projection period was used to be consistent with the current 

radioactive materials license.  Uncertainty in the model projections increases with time during 

the 200-year projection period. 

 

The calibration and projection periods are divided into 3-month stress periods during 

which model stresses are assumed to be constant.  An adaptive time stepping scheme was used 
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to automatically maximize time step length, while ensuring that the model converges in each 

time step.   

 

Boundary Conditions 

 

 Four types of boundary conditions were used in the model:  (1) no-flow, (2) constant 

head, (3) constant concentration, and (4) drains.  Figures K-2 and K-3 illustrate the boundary 

conditions in layers 1 and 2, respectively.   

 

Model layer 1 was included so that the confined zone near MW-108 could be properly 

simulated and so that the shallow interbedded portion of the BCA could have lower hydraulic 

conductivities than the deep coarser zone.  However, most of model layer 1 is not saturated, 

particularly along the boundaries.  For this reason, model layer 1 only has no-flow boundaries.  

From this point forward, the description of boundary conditions is only referring to model 

layer 2, where the majority of the groundwater flow and transport take place. 

 

No-Flow Boundaries 

 The northern boundary of the model is represented with a no-flow boundary 

condition.  A no-flow boundary was used because the boundary is oriented parallel to an 

east-west groundwater flow line that is inferred to coincide with northern model boundary 

based on the 2014 groundwater elevation contours (Figure 10 of main report).  Additionally, 

no-flow cells were used for the dry zone of the BCA along the crest of the LVA.   

 

Constant Head Boundaries 

 Groundwater conditions in the vicinity of the Site are relatively steady; therefore, 

constant head boundaries along portions of the outer model boundary were used.  Constant 

head cells are used along the southern and eastern boundaries north of the anticline and along 

the eastern boundary south of the LVA.  The heads assigned to the constant head cells 
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represent interpolated heads at boundary locations from the 2014 water level contours 

presented in the main report.  

 

Constant Concentration Boundaries 

Constant concentration boundary conditions are assigned to the upper and lower 

tailings impoundments, which are the sources of contamination.  The upper tailings were 

assigned a constant continuous concentration of 160 milligrams per liter (mg/L) and the lower 

tailings were assigned a constant continuous concentration of 60 mg/L.  The concentrations 

assigned to these boundaries are conservative and higher than concentrations detected in BCA 

groundwater near the upper and lower tailings in the past decade.  However, comparable 

concentrations existed in BCA groundwater near the upper and lower tailings historically.  

Modeling the source as continuous is conservative because it is expected that the source 

concentration will diminish over the 200-year model projection period as tailings drainage 

diminishes and eventually ceases.  The tailings are covered with impervious material to 

minimize infiltration.  

 

Drain Boundaries 

Drain cells were used to simulate flow into the fault.  In MODFLOW-USG, a drain is a 

head dependent boundary condition.  Drain elevation and conductance terms are assigned to 

each drain cell.  If the head in the drain cell is beneath the drain elevation, the drain will act as a 

no-flow boundary.  However, if the head rises above the drain elevation, the groundwater 

moves out of the model at the drain cell.  The drain elevations were set to the elevation of 

interpolated water levels at the drain boundary based on the 2014 water level contours 

presented in the main report.  Drain conductance is considered a calibration variable.   

 

Hydrogeologic Properties 
 

Hydrogeologic properties assigned in the model include hydraulic conductivity, 

specific yield, and recharge. 
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Hydraulic Conductivity 

 A uniform fixed hydraulic conductivity value of 0.5 feet per day was used in layer 1.  

Limited flow and transport occur in model layer 1.  In model layer 2, hydraulic conductivity 

is a calibration variable, hence the distribution of hydraulic conductivities was derived during 

calibration and is unique for each model.  However, for all models, the distribution of 

hydraulic conductivities is based on measured hydraulic conductivity values from the Site.  

Vertical hydraulic conductivity was fixed to one-tenth of horizontal hydraulic conductivity, 

based on the results of laboratory estimates of vertical hydraulic conductivity. 

 

Specific Yield 

Specific yield is considered a calibration variable, hence the specific yield distribution 

was derived during calibration and is unique for each model.  Specific yield was constrained to 

a range of 0.1 to 0.35 during calibration.  Where the BCA is confined in the model, a uniform 

fixed value of 1 x 10-6 was used for specific storage. 

 

Recharge 

Distributed recharge from precipitation is considered negligible in the model domain 

and was not simulated.  However, recharge cells were used to simulate flow entering the BCA 

along the south side of the LVA (Figures K-2 and K-3).  This recharge boundary simulates 

flow through the LVA as described in the CSM (Appendix J).  Recharge is considered a 

calibration variable because the amount of flux through the LVA is uncertain.  Darcy’s Law, 

using low and high measured values for each component, was used to limit the amount of flux 

through the LVA during calibration.  Results of the analysis indicated that recharge in a single 

model cell could range from less than 1 cubic feet per day (ft3/day) to approximately 

1,100 ft3/day.  The range in total flux through the LVA along the recharge boundary is 

approximately 0.4 gallons per minute (gpm) to 468 gpm.  Recharge is applied to the highest 

active model layer in each time step. 
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Transport Properties 
  

 Uranium transport properties assigned in the model include effective porosity and 

dispersivity. 

 

Effective Porosity 

Measured total porosities in the BCA from core analysis averaged 19 percent.  

Complete records of porosity estimates are provided in lab reports found in Appendix C.  

Based on lab estimates, uniform fixed effective porosity values of 0.08 and 0.14 were used in 

layers 1 and 2, respectively.     

 

Dispersivity 

 Uniform fixed values of 150 and 15 feet were used for longitudinal and transverse 

dispersivity, respectively.  This estimate is consistent with estimates provided in published 

literature on the topic (Gelhar and others, 1992). 

 

Initial Conditions 
 

 Initial heads and uranium concentrations were assigned in the model. 

 

Initial Heads 

 Initial heads were assigned in layers 1 and 2 based on the 2004 groundwater elevation 

contours as shown in Figure K-5.  

 

Initial Concentrations 

 Initial uranium concentrations were assigned in layers 1 and 2 based on the 2004 

uranium concentration contours shown on Figure K-6.  The contours were based on 

maximum measured uranium concentrations from 2003 and 2004.  While stratification of 

uranium concentration is now known to exist in the BCA, the vertical distribution of initial 
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concentrations was uniform throughout model layers 1 and 2.  Using a uniform vertical 

concentration is conservative because the model initially has more uranium mass than was 

actually present at the Site in areas where uranium concentrations are vertically stratified. 

 

 

MODEL CALIBRATION 
 

Model calibration included two steps:  (1) a manual calibration phase and (2) an 

automated calibration phase using the NSMC method.  During the manual calibration phase, 

numerous model simulations were conducted with a range of parameters to understand the 

behavior of the flow and transport model.  This calibration phase ensured that overall model 

behavior mimicked the behavior expected based on the CSM.  A baseline model was 

developed during the manual calibration phase.  The baseline model reasonably simulated 

groundwater elevations and uranium concentrations during the calibration period and was used 

to begin the automated NSMC calibration.  NSMC was used to calibrate groundwater flow 

models only.  The groundwater flow field from each calibrated groundwater flow model was 

used to run the uranium transport model. 

 

The model was calibrated to available groundwater elevation data for the period  

2004 to 2014.  NSMC was used to calibrate a set of uniquely parameterized models so that 

each model met a minimum acceptable level of calibration.  Hydraulic conductivity, specific 

yield, drain conductance, and recharge were calibration variables in the NSMC calibration.   

 

 The calibration process included 170 attempted model calibrations.  Of the 

170 calibration attempts, 65 groundwater flow models were deemed acceptably calibrated for 

use simulating future transport of uranium.  Models were considered acceptably calibrated if 

the sum of squared errors (SSEs) between measured and simulated groundwater elevation was 

of less than 10,000.  This SSEs threshold resulted in a scaled root mean square error (RMSE) 

of less than 3 percent for all calibrated models, which is less than the industry convention of 
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10 percent.  Table K-1 defines calibration terms and presents calibration statistics for all 

acceptably calibrated groundwater flow models.  Each of these calibrated models was uniquely 

parameterized and produces unique predictions.  Each calibrated flow model was run to project 

contaminant transport using the same transport parameters (as discussed above). 

 

TABLE K-1.  CALIBRATION STATISTICS FOR ACCEPTABLY CALIBRATED MODELS 
 

CALIBRATION STATISTIC AVERAGE MINIMUM MAXIMUM 
Mean Residual 1 -0.04 -0.64 0.67 
Maximum Residual 9.32 7.80 10.91 
Minimum Residual -8.64 -10.87 -7.69 
Standard Deviation 3.36 3.14 4.07 
Sum of Squared Errors 6,478 5,646 9,472 
Scaled Root Mean Squared Error 2 2.3% 2.1% 2.7% 

 
Table Notes 
1 – Residual is the difference, or error, between measured and simulated head value. 
2 – The scaled RMSE is calculated by first calculating the residual between each model projected head and each 
observed head.  Each of these residuals is then squared.  The squared residuals are then summed and divided by 
the number of observations to calculate the mean squared error (MSE).  The square root of the MSE is then 
calculated.  Finally, this number is scaled, by dividing the RMSE by the observed range in head during the calibration 
period.  Values are then multiplied by 100 to calculate a percentage. 
 

Calibrated model parameters are summarized in Table K-2.   

 

TABLE K-2.  SUMMARY OF CALIBRATED MODEL PARAMETERS 
 

PROPERTY 

RECHARGE 
ALONG LVA  
[gallons/day] 

DRAIN 
CONDUCTANCE 

[feet2/day] 
SPECIFIC YIELD 

[UNITLESS] 

HORIZONTAL 
HYDRAULIC 

CONDUCTIVITY  
[feet/day] 

Mean 60   3,130 0.21  15.7 
Median 60      285 0.15  0.46 
Min 47        10 0.10 0.001 
Max 89 27,600 0.35    799 
 

Since the calibrated model parameters are representative of 65 calibrated groundwater 

flow models, it is difficult to present model parameters on a map as is commonly done in a 
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model report.  In lieu of presenting results on a map, Figure K-7 presents histograms of the 

measured hydraulic conductivity values and the model calibrated hydraulic conductivity 

values.  The plot shows the normalized frequency of hydraulic conductivity in measured and 

modeled data.  The distribution of modeled hydraulic conductivities is representative of values 

used in all 65 calibrated models.  Notable observations on the figure include: 

 Overall, the range and distribution of hydraulic conductivities used in the model 

reasonably match the measured range and distribution. 

 The range of hydraulic conductivity values used in the model extends beyond 

the range of measured hydraulic conductivity values.  This is to be expected 

because only 74 estimates of hydraulic conductivity are available; however, the 

actual minimum and maximum hydraulic conductivities in the BCA are 

expected to be somewhat higher and lower than the measured maximum and 

minimum values, respectively.   

 The model hydraulic conductivity values are skewed somewhat lower than the 

measured values.  This is likely due to the spatial bias present in the measured 

hydraulic conductivity dataset.  It is apparent on Figure 9 of the main report, 

that significantly more hydraulic conductivity data is present in the areas around 

the upper and lower tailings where many historical wells existed.  These areas 

have somewhat higher hydraulic conductivities than the areas where data are 

sparser in the western portion of the model domain.  In contrast, the hydraulic 

conductivity values used by the model are evenly distributed throughout the 

model domain.  Thus, the distribution of measured values likely over represents 

high values and under represents low values. 

 

 

MODEL PROJECTIONS 
 

 Each of the individual calibrated groundwater flow models is representative of Site 

conditions.  Using a traditional deterministic modeling approach, any one of these models 
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would be considered acceptable for projecting uranium transport at the Site.  Using the NSMC 

approach all calibrated models are considered equally likely and acceptable for projecting 

uranium transport at the Site.  Therefore results from all models are used to simulate uranium 

transport and support development of new compliance concentrations.   

 

Figures K-8 through K-14 illustrate the maximum projected plume (from all models) 

for the years 2020, 2025, 2035, 2065, 2115, 2165, and 2215.  The plume maps presented were 

developed using the following process: 

1. Assemble the distribution of concentration projected by each calibrated model for 

the year specified. 

2. For each model cell, identify and retain the maximum concentration predicted by 

any of the models.  Map these “maximum” concentrations using a color flood. 

3. Contour the 0.03 mg/L concentration for the mapped “maximum” plume.   

4. Repeat for each year presented. 

 

Figure K-15 illustrates the maximum projected uranium plumes at the above times.  

The plume outlines represent the 0.03 mg/L concentration contour.  The concentration of 

0.03 mg/L of uranium is equivalent to the current Utah Ground Water Quality Standard for 

uranium.  For each time, the contours were developed using the maximum concentration 

predicted by any of the 65 calibrated models using the process described above.  This figure 

shows the projected advance of the “maximum” plume over the next 200 years. 

 

Figure K-16 shows locations in the model grid where projected uranium concentration 

was monitored during the 200-year simulation period.  Figures K-17 through K-36 show 

time-series plots of concentration at monitoring locations where plume impacts are projected.  

The time-series plots show the range in projected concentration for all calibrated models.  Each 

plot shows the minimum, maximum, median, 25th, and 75th percentile projections at the 

specified location.  The minimum and maximum lines indicate how the projected range of 

uranium concentration develops through time.  The median (50th percentile), 25th percentile, 
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and 75th percentile indicate how model projections are distributed within the range and indicate 

if the distribution of model projections is asymmetric.   

 

Sensitivity Analysis 
 

 A focused sensitivity analysis was conducted.  The objective of the sensitivity analysis 

was to evaluate the effect of higher source area concentrations on projected uranium plume 

movement.  A model simulation was conducted with source concentrations at the upper and 

lower impoundments of 1,600 and 600 mg/L (a factor of 10 higher than base simulations), 

respectively.   

 

Summary of Model Projections 
 

The following conclusions can be made based on the model projections.  Two distinct 

uranium plumes have been delineated in the BCA at the Site, the north plume and south plume 

(Appendix J).  The extent of both plumes is delineated by the 0.03 mg/L uranium 

concentration contour.  The projected behavior of the north and south plumes in the BCA over 

the next 200 years is summarized below.  

 

North Plume 

 All calibrated models project that the leading edge of the north plume will advance 

minimally from its current position (Figure K-15).   

 No calibrated models project that the north plume will reach the LTSM boundary.   

 No calibrated models project that the north plume will reach the LF.   

 Results of the source concentration sensitivity run indicate that the north plume will not 

reach the LTSM boundary. 
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South Plume 

 All calibrated models project that the leading edge of the south plume will advance 

from its current position to the LF and migrate along the fault (Figure K-15). 

 No calibrated models project that the south plume will reach the LTSM boundary.    

 Results of the source concentration sensitivity run indicate the south plume will not 

reach the LTSM boundary, but significantly higher concentrations would reach the LF. 

 

Interpretation of Model Projections 
 

 Interpretation of the model projected behavior of the north and south plumes is 

discussed below.     

 

North plume 

 Projections from all 65 calibrated models indicate that the north plume will not migrate 

across the LTSM boundary during the next 200 years.  The model projects minimal migration 

of the north plume to the west.  The projected behavior of the north plume is consistent with 

the CSM, which conceptualizes that the small flux of contaminated groundwater at the leading 

edge of the north plume will flow to the west toward the syncline, where it will encounter 

greater saturated thickness in the BCA and dilute.   

 

South Plume 

 Projections from all 65 calibrated models indicate that the south plume will not migrate 

across the LTSM boundary during the next 200 years.  The south plume is projected to advance 

further than the north plume in the next 200 years.  The south plume is projected to migrate to 

the LF, where it will mix with acidic and highly mineralized groundwater in the fault zone.  

The south plume is projected to migrate along the LF to the northwest within the LTSM.  The 

projected behavior of the south plume is consistent with the CSM.  
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Compliance Concentration Development 
 

The probabilistic modeling approach using NSMC results in robust model projections 

based on 65 calibrated models.  The model projections indicate that the uranium plumes will 

not migrate beyond the LTSM boundary over the next 200 years.  As a result, the long term 

monitoring remedy, with associated compliance concentrations, is expected to be protective of 

public health and the environment at the Site.  The model projected time-series plots were used 

to help select compliance monitoring locations and develop new compliance concentrations.  

Development of new compliance concentrations is discussed in Section 6.0 of the main report.   
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FIGURE K-7.  DISTRIBUTION OF MEASURED AND CALIBRATED
MODEL HYDRAULIC CONDUCTIVITIES
RIO ALGOM MINING LLC, LISBON FACILITY
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FIGURE K-17.  DISTRIBUTION OF PROJECTED URANIUM CONCENTRATIONS
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RIO ALGOM MINING LLC, LISBON FACILITY

1350 - Rio Algom\Modeling\Phase2Modeling\Graphs\EF-3A.grf

EXPLANATION

MAXIMUM

75TH PERCENTILE

MEDIAN

25TH PERCENTILE

MINIMUM

YEAR 2014



2000 2025 2050 2075 2100 2125 2150 2175 2200 2225
YEAR

0

2

4

6

8

10

12

14

U
R
A
N
IU
M
 C
O
N
C
E
N
T
R
A
T
IO
N
 (
M
IL
L
IG
R
A
M
S
 P
E
R
 L
IT
E
R
)

FIGURE K-18.  DISTRIBUTION OF PROJECTED URANIUM CONCENTRATIONS

FROM ALL MODELS AT WELL EF-8

RIO ALGOM MINING LLC, LISBON FACILITY

1350 - Rio Algom\Modeling\Phase2Modeling\Graphs\EF-8.grf

EXPLANATION

MAXIMUM

75TH PERCENTILE

MEDIAN

25TH PERCENTILE

MINIMUM

YEAR 2014



2000 2025 2050 2075 2100 2125 2150 2175 2200 2225
YEAR

0

0.01

0.02

0.03

0.04

0.05

U
R
A
N
IU
M
 C
O
N
C
E
N
T
R
A
T
IO
N
 (
M
IL
L
IG
R
A
M
S
 P
E
R
 L
IT
E
R
)

FIGURE K-19.  DISTRIBUTION OF PROJECTED URANIUM CONCENTRATIONS

FROM ALL MODELS AT WELL ML-1

RIO ALGOM MINING LLC, LISBON FACILITY

1350 - Rio Algom\Modeling\Phase2Modeling\Graphs\ML-1.grf
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FIGURE K-20.  DISTRIBUTION OF PROJECTED URANIUM CONCENTRATIONS

FROM ALL MODELS AT WELL MW-101

RIO ALGOM MINING LLC, LISBON FACILITY

1350 - Rio Algom\Modeling\Phase2Modeling\Graphs\MW-101.grf
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FIGURE K-21.  DISTRIBUTION OF PROJECTED URANIUM CONCENTRATIONS

FROM ALL MODELS AT WELL MW-102

RIO ALGOM MINING LLC, LISBON FACILITY

1350 - Rio Algom\Modeling\Phase2Modeling\Graphs\MW-102.grf
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FIGURE K-22.  DISTRIBUTION OF PROJECTED URANIUM CONCENTRATIONS

FROM ALL MODELS AT WELL MW-108

RIO ALGOM MINING LLC, LISBON FACILITY

1350 - Rio Algom\Modeling\Phase2Modeling\Graphs\MW-108.grf
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FIGURE K-23.  DISTRIBUTION OF PROJECTED URANIUM CONCENTRATIONS

FROM ALL MODELS AT WELL MW-109

RIO ALGOM MINING LLC, LISBON FACILITY

1350 - Rio Algom\Modeling\Phase2Modeling\Graphs\MW-109.grf
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FIGURE K-24.  DISTRIBUTION OF PROJECTED URANIUM CONCENTRATIONS

FROM ALL MODELS AT WELL MW-112

RIO ALGOM MINING LLC, LISBON FACILITY

1350 - Rio Algom\Modeling\Phase2Modeling\Graphs\MW-112.grf
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FIGURE K-25.  DISTRIBUTION OF PROJECTED URANIUM CONCENTRATIONS

FROM ALL MODELS AT WELL MW-114

RIO ALGOM MINING LLC, LISBON FACILITY

1350 - Rio Algom\Modeling\Phase2Modeling\Graphs\MW-114.grf
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FIGURE K-26.  DISTRIBUTION OF PROJECTED URANIUM CONCENTRATIONS

FROM ALL MODELS AT WELL MW-119

RIO ALGOM MINING LLC, LISBON FACILITY

1350 - Rio Algom\Modeling\Phase2Modeling\Graphs\MW-119.grf
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FIGURE K-27.  DISTRIBUTION OF PROJECTED URANIUM CONCENTRATIONS

FROM ALL MODELS AT WELL OW-UT-9

RIO ALGOM MINING LLC, LISBON FACILITY

1350 - Rio Algom\Modeling\Phase2Modeling\Graphs\OW-UT-9.grf
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FIGURE K-28.  DISTRIBUTION OF PROJECTED URANIUM CONCENTRATIONS

FROM ALL MODELS AT WELL RL-1

RIO ALGOM MINING LLC, LISBON FACILITY

1350 - Rio Algom\Modeling\Phase2Modeling\Graphs\RL-1.grf
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FIGURE K-29.  DISTRIBUTION OF PROJECTED URANIUM CONCENTRATIONS

FROM ALL MODELS AT WELL RL-3

RIO ALGOM MINING LLC, LISBON FACILITY

1350 - Rio Algom\Modeling\Phase2Modeling\Graphs\RL-3.grf
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FIGURE K-30.  DISTRIBUTION OF PROJECTED URANIUM CONCENTRATIONS

FROM ALL MODELS AT FAULT LOCATION 4

RIO ALGOM MINING LLC, LISBON FACILITY

1350 - Rio Algom\Modeling\Phase2Modeling\Graphs\F4.grf
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FIGURE K-31.  DISTRIBUTION OF PROJECTED URANIUM CONCENTRATIONS

FROM ALL MODELS AT FAULT LOCATION 5

RIO ALGOM MINING LLC, LISBON FACILITY
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FIGURE K-32.  DISTRIBUTION OF PROJECTED URANIUM CONCENTRATIONS

FROM ALL MODELS AT FAULT LOCATION 6

RIO ALGOM MINING LLC, LISBON FACILITY
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FIGURE K-33.  DISTRIBUTION OF PROJECTED URANIUM CONCENTRATIONS

FROM ALL MODELS AT FAULT LOCATION 7

RIO ALGOM MINING LLC, LISBON FACILITY
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FIGURE K-34.  DISTRIBUTION OF PROJECTED URANIUM CONCENTRATIONS

FROM ALL MODELS AT FAULT LOCATION 8

RIO ALGOM MINING LLC, LISBON FACILITY

1350 - Rio Algom\Modeling\Phase2Modeling\Graphs\F8.grf

EXPLANATION

MAXIMUM

75TH PERCENTILE

MEDIAN

25TH PERCENTILE

MINIMUM

YEAR 2014



2000 2025 2050 2075 2100 2125 2150 2175 2200 2225
YEAR

0

0.2

0.4

0.6

0.8

1

1.2

1.4

U
R

A
N

IU
M

 C
O

N
C

E
N

T
R

A
T

IO
N

 (
M

IL
L

IG
R

A
M

S
 P

E
R

 L
IT

E
R

)

FIGURE K-35.  DISTRIBUTION OF PROJECTED URANIUM CONCENTRATIONS

FROM ALL MODELS AT FAULT LOCATION 9

RIO ALGOM MINING LLC, LISBON FACILITY
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FIGURE K-36.  DISTRIBUTION OF PROJECTED URANIUM CONCENTRATIONS

FROM ALL MODELS AT FAULT LOCATION 10

RIO ALGOM MINING LLC, LISBON FACILITY
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