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Background

Interim Monitoring Goals and Objectives

Union Pacific Railroad (UPRR) conducted interim monitoring in the Great Salt Lake pursuant to meeting
the requirements of the U.S. Army Corps of Engineers (USACE) Nationwide Permit (NWP) 14
authorization and the Utah Division of Water Quality (UDWQ) 401 Water Quality Certification for
temporary closure of the east culvert which is located in the UPRR causeway that extends across the
Great Salt Lake (USACE 2013, 2014; UDWQ 2013).

The interim monitoring plan (IMP) consisted of four elements: (1) compiling surface water elevation data
for the concurrent monitoring period, (2) collecting in-situ water profiles for temperature and other
parameters, (3) collecting water quality samples for metals and other analyses at an off-site laboratory,
and (4) collecting brine shrimp samples for metals analyses at an off-site laboratory and counts and
taxonomic identification (Table 1; UPRR 2014).

Compiling surface water elevation and collecting salinity gradient data meets the USACE NWP 14
interim monitoring requirements (USACE 2013). Interim monitoring is focused on characterizing the
open waters of Gilbert Bay and Gunnison Bay near the project site (Figure 1).

Table 1. Interim Monitoring Goals and Objectives

Surface water
elevations

Surface water profiles
and conventional
water quality

Surface and bottom
water metals, sulfate
sampling and dissolved
oxygen

Brine shrimp counts
and tissue sampling

Capture temporary hydrologic
impacts resulting from closure of
the east culvert.

Collect Great Salt Lake total
water depth, depth to the deep
brine layer2 (if present), ambient
Secchi depth, pH, temperature,
and salinity data set.

Collect Great Salt Lake ambient
metals, sulfate, hardness, and
dissolved oxygen data set in
surface water.

Collect Great Salt Lake ambient
brine shrimp population data
and tissue metals and percent
moisture data set at co-located
South Arm water quality
stations.

Obtain surface water elevations for the North
Arm and South Arm of the Great Salt Lake
from USGS reporting stations located at Saline
and Saltair.

Collect salinity data consistent with UDWQ
and USGS methods and reporting limits.

Collect metals, sulfate, and dissolved oxygen
water samples at specified locations
consistent with UDWQ reporting limits.

Collect brine shrimp for taxonomic
identification, counts, and tissue analysis at
specified locations in accordance with
UDWQ-approved reporting limits.

UDWQ = Utah Division of Water Quality; USGS = U.S. Geological Survey
a Deep brine layer depth refers to the vertical zone in a water column in which salinity changes rapidly with
depth. For the purpose of this interim monitoring plan, deep brine layer depth, halocline, and chemocline

are synonymous.

Union Pacific Railroad Great Salt Lake Causeway Culvert Closure and Bridge Construction Project
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Figure 1. Interim Monitoring Sampling Site Locations

Source: UPRR 2011

1.2 May 2014 Monitoring Event

HDR conducted the monitoring event on behalf of UPRR. This was the first monitoring event conducted.

The ambient lake sampling event occurred during the week of May 18, 2014. This report is provided as a
data report to document the collection of samples during and laboratory analysis of samples from the
open-water sampling event in accordance with permit conditions and the IMP. No interpretation of the
data is provided in this report; interpretation will be provided in the annual interim monitoring report in
accordance with the IMP (UPRR 2014).

Union Pacific Railroad Great Salt Lake Causeway Culvert Closure and Bridge Construction Project
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2.0 Methods

Sample site locations are shown in Figure 1 above and are listed in Table 2 below. In accordance with the
UDWQ- and USACE-approved IMP, monitoring occurred at three locations in Gilbert Bay and two
locations in Gunnison Bay: locations to the south and north of the UPRR Great Salt Lake causeway in the
vicinity of the east and west culverts and a location in Gilbert Bay between the causeway and the rest of
Gilbert Bay. These sampling sites were located in the open waters of Gunnison and Gilbert Bays at
locations specified in the Utah 401 Water Quality Certification and USACE NWP 14. Photographs were
collected during the monitoring event at each site and are presented in Appendix B, Site Photographs, of
this report.

Table 2. Interim Monitoring Sampling Site Coordinates and Descriptions

Gilbert Bay

Sampling site 1 41° 12'49.65" N 112° 43'4.82" W Halfway between the proposed bridge and the
west culvert; 1 km south of the UPRR causeway

Sampling site 2 41°12'47.86" N 112° 36' 52.62" W  Halfway between the west and east culverts;
1 km south of the UPRR causeway

Sampling site 5 41°10'9.65" N 112° 39'25.81"W 6 km south of the west culvert
Gunnison Bay

Sampling site 3 41° 13'54.62" N 112°43'11.77"W  Halfway between the proposed bridge and the
west culvert; 1 km north of the UPRR causeway

Sampling site 4 41°13'34.84"N 112° 36'40.64" W  Halfway between the west and east culverts;
0.5 km north of the UPRR causeway

N = north; W = west; km = kilometers, UPRR = Union Pacific Railroad

Table 3 below lists the samples collected and parameters measured at each site as well as the frequency of
collection.

2.1 Surface Water Elevation

The U.S. Geological Survey (USGS) records surface water elevations at Saltair (USGS Station 10010000)
and Saline, Utah (USGS Station 10010100) (see Figure 1 above). Elevations are in the National Geodetic
Vertical Datum of 1929 (NGVD 29) datum. Data were downloaded from ut.water.usgs.gov/greatsaltlake/
elevations for the week of sample collection.

Union Pacific Railroad Great Salt Lake Causeway Culvert Closure and Bridge Construction Project
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Table 3. Interim Monitoring Parameters, Locations and Frequency

Sampling Site
Field Field Equipment

Parameter Number and Sample Depth Frequency Duplicate Blank Blank
Total water depth One measurement taken from water Four times per year NA NA X X X X X

surface to bottom of lake.
Depth from water One location inferred from conductivity = Four times per year NA NA NA X X X X X
surface to deep profile
brine layer
Secchi depth Measurements taken from water Four times per year NA NA NA X X X X X

surface and averaged.
Conductivity, Vertical profile; measurements taken Four times per year NA NA NA X X X X X
temperature, pH in situ every 0.5 m. The field conductivity

measurements will establish whether

there is a deep brine layer present.
Total dissolved solids,  Vertical profile; grab samples taken Four times per year 10% of 10% of 10% of X X X X X
density every 1.5 m in upper brine layer; samples samples samples

samples taken every 0.5 m in the deep

brine layer.
Total metals (As, Cu, Grab samples taken 0.2 m from the Four times per year 10% of 10% of 10% of X X X X X
Pb, Se, Hg, Zn), SO4, water surface and 0.5 m from the samples samples samples
hardness, and DO bottom.
Brine shrimp count One sample from one vertical tow. Tri-annually (May, 1 per NA NA X X NA NA X

July, and September) event

Brine shrimp tissue, Composite sample from three vertical Tri-annually (May, 1 per NA NA X X NA NA X
percent moisture tows. July, and September) event
m = meters As = arsenic Hg = mercury SO4 = sulfate
NA = not applicable Cu = copper Pb =lead Zn =zinc
X = parameter measured at this site DO = dissolved oxygen Se = selenium

a See Section 2.4, Brine Shrimp, and Appendix F, Data Quality Assurance Documentation. Field duplicate, field blank, and equipment blank samples were
collected as part of the field quality assurance program.

Union Pacific Railroad Great Salt Lake Causeway Culvert Closure and Bridge Construction Project
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2.2 In-situ Measurements

UPRR noted relevant conditions (air temperature and a description of the location) on the field data sheet
during each sampling event. Field data sheets are provided in Appendix G, Field and Analytical
Laboratory Data Reports. Shared sampling equipment was thoroughly cleaned between sampling sites.

In-situ water quality measurements included total water depth, depth to the deep brine layer (if present),
Secchi depth, and vertical profiles of water temperature, conductivity, dissolved oxygen, and pH._ Secchi
depth was measured first. Then, water temperature, conductivity, dissolved oxygen, and pH were
measured every 0.5 meter (m) with a multiprobe water quality meter. These water quality measurements
were used to determine the depth to the deep brine layer, if present. The depth to the deep brine layer was
used to determine the frequency of the grab samples for dissolved oxygen, total dissolved solids (TDS)
concentrations, and density samples according to the following rules:

o If adeep brine layer is present:

0 Collect samples above the deep brine layer every 1.5 m.
0 Collect samples below the deep brine layer every 0.5 m.

o |f a deep brine layer is not present:
0 Collect samples every 1.5 m.

A Troll 9500, rented from In-Situ, Inc., was used for data collection. Calibration of each probe was
performed by In-Situ, Inc., prior to deployment (Appendix F, Data Quality Assurance Documentation).
Calibration was also verified in the field using the manufacturer’s recommended calibration methods.

2.3 Surface Water Sample Analyses

As described in the USACE- and UDWQ-approved IMP, each analytical sample was collected into
laboratory-supplied clean containers. Water samples were collected at depth with a Kemmerer sampler,
which was thoroughly cleaned between sites.

Water samples to be analyzed for metals were collected using “clean hands” methods consistent with the
U.S. Environmental Protection Agency’s (EPA) Method 1669 (EPA 1996) and the UDWQ Standard
Operating Procedure (SOP) for “Trace Metals Sample Collection (Clean Hands/Dirty Hands),
Decontamination, and Multiprobe In-situ Monitoring Procedures.”

The samples were preserved (as appropriate), stored, and delivered to a National Environmental Labora-
tory Accreditation Program (NELAP)—certified laboratory for analyzing the laboratory parameters listed
in the IMP (Table 4 below; UPRR 2014). May 2014 metals samples were analyzed by Brooks Rand
Laboratory in Seattle, Washington. Density, dissolved oxygen, hardness, sulfate, TDS analyses were
performed by American West Analytical Laboratory in Salt Lake City, Utah. A chain-of-custody record
was maintained with the samples at all times.

Union Pacific Railroad Great Salt Lake Causeway Culvert Closure and Bridge Construction Project
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Table 4. Water Quality Parameters and Constituents To Be Measured and
Methods, with Detection Limits, Reporting Limits, and Laboratory Hold Time

Parameter

Field Measurements — Surface Water

Lake elevationP

Total water depth

Depth to deep brine
layer ¢

Secchi depth
pH
Specific conductivity

Temperature

USGS
automated

gage

Troll 9500 field
measurement

Troll 9500 field
measurement

SM 4500-H
SM 2510A
SM 2520

Laboratory Analyses — Surface Water 9.

Density
Dissolved oxygen

Hardness

Sulfate (total)

Total dissolved solids
Arsenic (total)
Copper (total)

Lead (total)

Mercury (total)
Selenium (total)

Zinc (total)

DO

SO4%
Salinity f
As

Cu

Pb

Hg

Se

Zn

SM 2710F
SM 4500-OC
SM 2340 C

EPA 300.0
SM 2540C
EPA 1640
EPA 1640
EPA 1640
EPA 1631E
EPA 1640
EPA 1640

Laboratory Analyses — Gilbert Bay Brine Shrimp €

Percent moisture
Arsenic (total)
Copper (total)
Lead (total)
Mercury (total)
Selenium (total)

Zinc (total)

Union Pacific Railroad Great Salt Lake Causeway Culvert Closure and Bridge Construction Project
August 22, 2014

As
Cu
Pb
Hg
Se

Zn

SM 2540G
EPA 1638
EPA 1638
EPA 1638
EPA 1631
EPA 1638
EPA 1638

Method

Detection
Limit

0.1su
0.001 pmhos
0.1°C

0.05 pg/L
0.04 pg/L
0.003 pg/L
0.15 ng/L
0.070 pg/L
0.26 pg/L

0.014 mg/kg
0.03 mg/kg
0.004 mg/kg
0.12 ng/g
0.06 mg/kg
0.20 mg/kg

Method
Reporting
Limit

0.1m

0.1m

0.1m
0.1su
0.001 pmhos
0.1°C

0.001 g/mL
0.1 mg/L

1 mg/L as
CaCOs

1 mg/L

5 mg/L
0.15 pg/L
0.12 pg/L
0.013 pg/L
0.40 ng/L
0.210 pg/L
0.75 pg/L

1.0%

0.040 mg/kg
0.16 mg/kg
0.040 mg/kg
0.4 ng/g
0.15 mg/kg
1.00 mg/kg

Hold Time

Field

Field

Field

Field profile
Field profile
Field profile

7 days
8 hours

14 days

28 days
7 days
180 days
180 days
180 days
28 days
180 days
180 days

180 days
180 days
180 days

28 days
180 days
180 days
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Table 4. Water Quality Parameters and Constituents To Be Measured and
Methods, with Detection Limits, Reporting Limits, and Laboratory Hold Time

Method Method
Detection Reporting
Parameter Method 2 Limit Limit Hold Time

Laboratory Counts — Gilbert Bay Brine Shrimp

Brine shrimp Dissection Not Not Not

(Artemia franciscana) microscope applicable applicable applicable

°C = degrees Celsius g/mL = grams per milliliter

CaCOs= calcium carbonate mg/L = milligrams per liter

EPA = sampling method from EPA nug/L = micrograms per liter

pumhos = micromhos ng/L = nanograms per liter

m = meters mg/kg = miligrams per kilogram

SM = Standard Methods for the ng/g = nanograms per gram
Examination of su = standard units

Water and Wastewater

a Laboratory Analytical Method or field equipment

b See Section 2.1, Surface Water Elevation.

¢ Deep brine layer depth refers to the vertical zone in a water column in which salinity changes
rapidly with depth. The location of the deep brine layer is determined from abrupt changes in
conductivity, temperature and dissolved oxygen.

d Estimated by American West Analytical Laboratories and Brooks Rand Laboratories (metals).
Due to the nature of Great Salt Lake water, reporting limits might be elevated for some
analyses.

e Estimated by Brooks Rand Laboratories. Due to the nature of brine shrimp tissue, reporting
limits might be elevated for some analyses.

f Total dissolved solids will be measured to estimate salinity.

2.4 Brine Shrimp

Brine shrimp samples were collected for both metals analyses and taxonomic identification. Brine shrimp
were collected via vertical tow within Gilbert Bay at stations 1, 2, and 5. Up to three vertical plankton
tows were performed at stations 1, 2, and 5 to obtain brine shrimp for analytical laboratory analysis. One
plankton tow was performed at these stations for brine shrimp taxonomic life stage identification and
counts.

Each tow was from the bottom of the water column to the water surface, using a 165-micrometer (um) net
with a 50-centimeter (cm)-diameter opening and a screened sample bucket attached at the bottom. The net
was lowered to the desired depth and raised at an approximate rate of 0.5 m per second to collect brine
shrimp from the water column.

The analytical sample was concentrated into the sample bucket and transferred to a labeled and NELAP-
certified laboratory-supplied sample jar. The procedure was repeated in order to collect a sample for brine
shrimp taxonomic analysis by EcoAnalysts, Inc., a laboratory certified by the Society for Freshwater
Sciences. The samples were stored and recorded on separate chain-of-custody forms (one for the
analytical laboratory and one for the taxonomic laboratory).

Union Pacific Railroad Great Salt Lake Causeway Culvert Closure and Bridge Construction Project
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2.5 Quality Assurance

All data were collected in accordance with the IMP’s Quality Assurance Project Plan (QAPP) (UPRR
2014). After each event, UPRR subjected all data to quality assurance/quality control (QA/QC)
procedures including but not limited to spot checks of transcription, review of electronic data submissions
for completeness, comparison of geographic information systems (GIS) maps with field notes on
locations, and identification of any inconsistent data. Documentation of this process is provided in
Appendix F, Data Quality Assurance Documentation.

In addition, UPRR evaluated the resulting data for their consistency with the data quality objectives in the
QAPP. As a result of this process, UPRR determined that the laboratory’s density and dissolved oxygen
data were not usable and qualified these data as “R” (rejected). Quality assurance documentation is
provided in Appendix F, Data Quality Assurance Documentation. UPRR compensated for the rejected
data as described in Section 2.6 below.

2.6 Study Variances and Corrective Action
The May 2014 study was conducted in conformance with the IMP, with four noted variances.

e Brine shrimp sample collection for metals analysis was limited to one vertical plankton tow per
site instead of three tows as specified in the IMP. It was determined in the field that one tow
would provide an adequate quantity of sample because of the abundance of shrimp observed on
the first tow at each site. Data quality was not reduced due to this variance. No corrective action
will be required.

e The brine layer’s location was not determined via conductivity readings. In-situ conductivity
measurements could not be collected because the incorrect (low-range) probe was deployed on
the Troll 9500 sensor packet. The probe did not provide results at the range of conditions in the
Great Salt Lake. For May 2014, the depth to the deep brine layer was determined by the Troll
9500’s temperature and dissolved oxygen probes, which were calibrated and functional. UPRR
consulted with USGS (Rowland 2014) to identify a high-range probe for the July 2014 sampling
event. The high-range probe will be used and calibrated to a commercially available
100,000-microsiemens-per-centimeter (uS/cm) calibration solution. In July 2014, the depth to the
deep brine layer (if present) will be determined using the Troll 9500 with the high-range
conductivity probe and will be confirmed with temperature and dissolved oxygen measurements.

e Laboratory measurements of density did not differentiate conditions among samples. Dilutions
performed when implementing Standard Methods for the Examination of Water and Wastewater
(SM) 2710F reduced sample precision such that differences among the samples were not
observable. Hence, the density and salinity values reported in this report were calculated from
TDS concentration analytical results according to Waddell and Bolke (USGS 1973). UPRR
consulted with the Utah Geological Survey (UGS) (Rupke 2014) to identify an alternate approach
to determine density for the July 2014 effort. In addition to laboratory measurements, specific
gravity measurements of the samples will be made with a hydrometer in July 2014 to calculate
density and salinity. The hydrometer SOP is provided in Appendix H, Standard Operating
Procedure for Specific Gravity Determinations Using a Hydrometer (ASTM D1429 - 13).

e Dissolved oxygen was measured two ways: via a probe on the Troll 9500 and via the Winkler
method (SM 4500-0C). Dissolved oxygen determinations using the Winkler method did not

Union Pacific Railroad Great Salt Lake Causeway Culvert Closure and Bridge Construction Project
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produce plausible results (that is, anoxic concentrations in the upper water column with
observable and abundant aquatic life). The reason for the apparent interference could not be
identified by the laboratory. UPRR concluded that the Winkler method might not be appropriate
for use in Great Salt Lake brine; therefore, it will not be used further in the study’s laboratory
program. Dissolved oxygen will continue to be measured in situ with the Troll 9500.

3.0 Results

The May 2014 monitoring event occurred on May 22 in Gunnison Bay (sites 3 and 4) during a period of
clear and calm weather with calm seas. The Gilbert Bay sites (sites 1, 2, and 5) were sampled on May 23.
On this day, the weather was clear with a light wind and variable surface conditions. Sites 1 and 2 were
sampled during calm seas (see the photos in Appendix B, Site Photographs). Site 5 was sampled in
approximately 1- to 2-foot seas.

3.1 Surface Water Elevation

UPRR acquired surface water elevation data in 15-minute increments for Gunnison and Gilbert Bay from
the USGS website (USGS 2014; see Appendix A, Surface Water Elevation Data). During the monitoring
period, the surface water elevation recorded at the South Arm gage was about 4,195.1 feet, and the North
Arm gage was between 0.6 foot and 0.8 foot lower in elevation (Figure 2).

Figure 2. South and North Arm Surface Water Elevations (USGS Stations
10010000 and 10010100) during the May 2014 Monitoring Period

Elevations are in the NGVD 29 datum.

Union Pacific Railroad Great Salt Lake Causeway Culvert Closure and Bridge Construction Project
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3.2 In-situ Measurements

Synoptic in-situ measurements are provided in Table 4. Temperature, pH, and dissolved oxygen profiles
are provided in Figure 3, Figure 4, and Figure 5, respectively. The total water depths of sampling sites
ranged from 7.2 m to 8.5 m (Table 5). Sites 1 and 5 had a deep brine layer at 6.5-m depth that ranged in
thickness between 1.5 m and 2.0 m. Gilbert Bay sites (1, 2, and 5) had Secchi depths between 2.0 m and
2.3 m, while the Gunnison Bay sites (2 and 3) both had much lower water transparency.

Table 5. Water Level, Total Depth, Secchi Depth, and Brine Layer Depth

Average water surface feet

elevation of sampling day @ NGVD 29 41951 41943

Secchi depth meters 2.3 2.0 2.0 0.7 0.7
Total water depth meters 8.5 7.2 8.0 7.5 7.7
Depth from water surface meters 6.5 Not found 6.5 Not found  Not found
to deep brine layer

Deep brine layer thickness  meters 2.0 Not found 15 Not found Not found

NGVD 29 = National Geodetic Vertical Datum of 1929

Water temperatures in Gilbert Bay (sites 1, 2, and 5) were similar, with decreasing temperatures in the
deep brine layer (Figure 3). Water temperatures in Gunnison Bay (sites 3 and 4) were similar and warmer
than in Gilbert Bay. Gilbert Bay (sites 1, 2, and 5) had similar pH profiles, with slightly reduced pH in the
deep brine layer at sites 1 and 5 (Figure 4). The Gunnison Bay sites (3 and 4) were similar, with slightly
acidic pH near the surface. Gilbert Bay (sites 1, 2, and 5) had lower dissolved oxygen concentrations than
Gunnison Bay (sites 2 and 3; Figure 5). Sites 1 and 5 had anoxic conditions in the deep brine layer.

Figure 3. Temperature Profiles

Union Pacific Railroad Great Salt Lake Causeway Culvert Closure and Bridge Construction Project
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Figure 4. pH Profiles

Figure 5. Dissolved Oxygen Profiles

Union Pacific Railroad Great Salt Lake Causeway Culvert Closure and Bridge Construction Project
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3.3 Surface Water Samples

Results of surface water analyses are provided in Table 6 with greater detail available in Appendix C,
Surface Water Analytical Results (data tables), and Appendix G, Field and Analytical Laboratory Data
Reports (field data sheets and laboratory data packages). TDS concentrations in Gilbert Bay (sites 1, 2,
and 5) ranged between 147 and 167 grams per liter (g/L) in the upper water column (Figure 6). TDS
concentrations indicated that a deep brine layer was present at sites 1 and 5, since the lower water column
TDS concentration values were elevated relative to the upper water column TDS concentration values.
Dissolved oxygen data supported this observation. TDS concentrations in Gunnison Bay (sites 3 and 4)
were similar, both spatially and vertically. Gunnison Bay TDS values were much greater than those at the
Gilbert Bay sites.

TDS and salinity profiles are provided in Figure 6 and Figure 7, respectively. Salinity was estimated from
the measured TDS concentrations per the USGS-defined relationships shown in Equations 1 and 2 below
(USGS 1973).

Equation1  Density g ..4(@/mL) = C x 0.63 + 1.000

where:

C = measured TDS concentration (g/mL)

Equation 2 «

Salinity (%) =

Density
where:

TDS = measured TDS (g/mL)
Density = Densityestimated from Equation 1 (g/mL)

Union Pacific Railroad Great Salt Lake Causeway Culvert Closure and Bridge Construction Project
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Figure 6. TDS Profiles

Figure 7. Salinity Profiles
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Table 6. Metals Concentrations in Surface and Deep Water Samples

Parameter

Upper Water Column

Hardness, total mg/L 20,500 20,100 20,200 48,700 50,400
Sulfate 2 mg/L 10,900 9,780 9,560 20,700 23,100
Arsenic ug/L 109 104 113 166 176
Copper png/L 2.73 2.56 2.68 1.11 1.13
Lead png/L 1.22 1.21 1.43 0.428 0.640
Mercury ng/L 4.83 9.67 5.04 3.73 2.89
Selenium pg/L <1.05 <1.05 <1.05 <1.05 <1.05
Zinc ug/L <3.75 <3.75 <3.75 <3.75 <3.75
Lower Water Column

Hardness, total mg/L 22,600 20,300 20,800 52,200 49,200
Sulfate 2 mg/L 10,600 12,800 10,600 24,800 20,400
Arsenic pg/L 111 123 111 168 162
Copper ug/L 29 14.4 2.85 1.24 1.1
Lead Hg/L 1.17 5.33 1.25 0.284 0.492
Mercury ng/L 22.6 23N 15.3 2.87 2.26
Selenium ug/L <1.05 <1.05 <1.05 <1.05 <1.05
Zinc pg/L <3.75 11.5 <3.75 <3.75 <3.75

N = laboratory reports that quantity reported is estimated.
< = Not detected.

mg/L = milligrams per liter; ug/L = micrograms per liter; ng/L = nanograms per liter

a Data quality objectives for sulfate met quality assurance objectives (UPRR 2014); UPRR notes that
historical UGS data were analyzed to a greater level of resolution.

3.4 Brine Shrimp Samples

Metals concentrations in brine shrimp tissue are provided in Table 7 with greater detail available in
Appendix D, Brine Shrimp Analytical Results (data tables), and Appendix G, Field and Analytical

Laboratory Data Reports (field data sheets and laboratory data packages).

In May 2014, shrimp were abundant with densities between 14,679 and 42,213 individuals per cubic
meter (Table 8). Most of the brine shrimp were in the egg and early metanauplius life stages. Life stage
definitions, subsample counts, and subsample quantities are provided in Appendix E, Brine Shrimp

Taxonomic Results.

Union Pacific Railroad Great Salt Lake Causeway Culvert Closure and Bridge Construction Project
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Table 7. Brine Shrimp Metals Tissue Concentrations

Gilbert Bay

Total solids % 20.84 16.75 21.73
Wet-weight

Arsenic mg/kg 2.73 2.65 3.07
Copper mg/kg 2.31 2.28 2.86
Lead mg/kg 0.163 0.353M 0.214
Mercury ng/g 29.1 325 40.3
Selenium mg/kg 0.41 0.34 0.47
Zinc mg/kg 125 151 16.8
Dry-weight

Arsenic mg/kg 13.1 15.8 14.1
Copper mg/kg 11.1 13.6 13.2
Lead mg/kg 0.781 2.11M 0.983
Mercury ng/g 140 194 182
Selenium mg/kg 1.98 2.04 2.15
Zinc mg/kg 59.8 90.3 77.4

M = laboratory reports that quantity reported is estimated.
mg/kg = miligrams per kilogram; ng/g = nanograms per gram

Table 8. Brine Shrimp Density (Individuals per Liter) and
Percent Composition of Life Stages

Gilbert Bay

Brine Shrimp Life

Egg 6,846 (46%) 22,176 (53%) 16,394 (58%)
Nauplius 402 (3%) 783 (2%) 1,423 (5%)
Early metanauplius 5,449 (36%) 15,578 (37%) 8,816 (31%)
Mid metanauplius 1,292 (9%) 3,465 (8%) 1,114 (4%)
Late metanauplius 559 (4%) 30 (<1%) 278 (1%)
Subadult 279 (2%) 60 (<1%) 247 (1%)
Adult 122 (1%) 121 (<1%) 217 (1%)
Total 14,949 42,213 28,488

Life stage definitions, subsample counts, and subsample quantities are
provided in Appendix E, Brine Shrimp Taxonomic Results.

Union Pacific Railroad Great Salt Lake Causeway Culvert Closure and Bridge Construction Project
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Photograph B-1. Site 4, facing south, with Photograph B-3. Site 3, facing south, with
causeway in the distance. causeway in the distance.
Photograph B-2. Site 4, facing north. Photograph B-4. Site 3, facing north.
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Photograph B-5. Site 2, facing north, with Photograph B-7. Site 1, facing north, with
causeway in the distance. causeway in the distance.
Photograph B-6. Site 2, facing south. Photograph B-8. Site 1, facing south.
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Photograph B-9. Site 5, facing north.

Photograph B-6. Site 5, facing south.
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Table C-1. May 2014 Water Quality Data

Sample Gilbert Bay Gunnison Bay
Location Site 1 Site 2 Site 5 Site 3 Site 4
Sample ID Method Method 8180-1 8180-2 8180-5 8180-3 8180-4
Analyte Coordinates | Detection | Reporting 4121379 |  -112718 | 4121329 |  -112615 | 4116935 | -112657 | 4123184 |  -11272 | 4123085 | -112.611
Date |  Limit Limit 05/23/14 05/23/14 05/23/14 05/22/14 05/22/14
Sample Type Original Original Original Original Original
Units Result | Qualifier Result | Qualifier Result | Qualifier Result | Qualifier Result | Qualifier

PHYSICAL CHARCTERIZATION
Water Surface Elevation ft msl - 4194.4 41943
Sechi Depth m 0.1 2.3 2.0 2.0 0.725 0.70
Depth m 0.1 8.5 7.2 8.0 7.5 7.7
Brine Layer Interface Depth m 0.1 6.5 Not found 6.5
Brine Layer Thickness m 2| C Not found 15| C
UPPER WATER COLUMN
Specific conductance 2 uSiemens/cm 0.001 - NM - NM - NM - NM - NM
Dissolved Oxygenab mg/L 0.1 3.7 4.0 4.2 7.5 6.97
pHa su 0.1 8.1 79 78 6.3 6.48
Temperature °C 0.1 18.5 18.5 18.4 20.7 20.2
Alkalinity, Total (as CaCO3) mg/L 50.0 421 412 443 354 351
Hardness, Total mg/L 10.0 20,500 20,100 20,200 48,700 50,400
Sulfate mg/L - 3,750 10,900 9,780 9,560 20,700 23,100
Arsenic pg/L 0.250 0.750 109 104 113 166 176
Copper pg/L 0.20 0.60 2.73 2.56 2.68 1.11 1.13
Lead pg/L 0.015 0.065 122 121 143 0.428 0.640
Mercury ng/L 0.15 041 4.83 9.67 5.04 3.73 2.89
Selenium pg/L 0.350 1.05 0440 | J 0.510 | J 0513 | J 0.480 | J 0542 | J
Zinc pg/L 13 3.75 309 | J 262 | J 222 | J 245 | J 318 | J
LOWER WATER COLUMN
Specific conductance uSiemens/cm 0.001 - NM - NM - NM - NM - NM
Dissolved Oxygenn mg/L 0.1 0.3 2.0 0.7 7.2 6.1
pH? su 0.1 7.7 8.2 7.7 74 7.5
Temperature °C 0.1 125 15.4 12.8 18.3 17.1
Alkalinity, Total (as CaCO3) mg/L 50.0 394 398 367 351 340
Hardness, Total mg/L 10.0 22,600 20,300 20,800 52,200 49,200
Sulfate mg/L -- 3,750 10,600 12,800 10,600 24,800 20,400
Arsenic pg/L 0.250 0.750 111 123 111 168 162
Copper pg/L 0.20 0.60 2.9 14.4 2.85 1.24 1.1
Lead pg/L 0.015 0.065 1.17 5.33 1.25 0.284 0.492
Mercury ng/lL 0.15 0.41 22.6 23 15.3 2.87 2.26
Selenium pg/L 0.350 1.05 0.707 | J 0423 | J 0.537 | J 0572 | J 0412 | J
Zinc pg/L 1.3 3.75 13 | ND 115 1.30 | ND 244 11 21| J
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a Results are sonde measurements at 0.2 m from the water surface (upper water column) and 0.5 m from the bottom (lower water column)

b Results are sonde measurements. All laboratory dissolved oxygen data were rejected during data verification review and are not reported Laboratory data are provided in
Appendix G.

ACRONYMS

m meters

Mg/l micrograms per liter
mg/L  milligrams per liter

su standard units

ng/L  nanograms per liter
mg/kg  milligrams per kilogram
pg/kg  micrograms per kilogram
ng/lg  nanograms per gram

ft feet
msl mean sea level
QUALIFIER DEFINITIONS

not collected, not applicable or not required
C Calculated value
J Estimated result. Detected by the instrument, but quantity is uncertain. The result is more than the MDL but less than the MRL.
N Result is estimated. Spike recovery was not within acceptance criteria.
ND Not detected at the method detection limit.
NM Sonde conductivity probe was not working on May 22 and May 23, 2014. Conductivity was not collected.

Union Pacific Railroad Great Salt Lake Causeway Culvert Closure and Bridge Construction Project
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Table C-2. May 2014 Density and Total Dissolved Solid Data
Sample Gilbert Bay Gunnison Bay
Location Site 1 Site 2 Site 5 Site 3 Site 4
Sample ID 8180-1 8180-2 8180-5 8180-3 8180-4
Coordinates 41.213792 -112.718006 41.213294 -112.614617 41.169347 -112.657169 41.231839 -112.719936 41.23085 -112.611308
Date 05/23/14 05/23/14 05/23/14 05/22/14 05/22/14
Sample . . - - .
Type Original Original Original Original Original
Al?epltrt]/ Density TotaISD||§§oIved Density TotaISDll_sc?oIved Density TOtaISDII'SdSOIVEd Density TOtaISD'ijIVed Density Tota[SDll_s(?olved
nalyte Qual ohas Qual Qual ohds Qual Qual olids Qual Qual ohas Qual Qual ohds Qual
Units g/ml mg/L Ib/ft3 mg/L Ib/ft3 mg/L Ib/ft3 mg/L Ib/ft3 mg/L
15m 110521 | R 167,000 110269 | R 163,000 1.00891 | R 157,000 121357 | R 339,000 1.19656 | R 312,000
30m 1.09576 | R 152,000 1.09828 | R 156,000 1.09828 | R 156,000 12142 | R 340,000 121168 | R 336,000
45m 1.09828 | R 156,000 1.09828 | R 156,000 1.09828 | R 156,000 1.22806 | R 362,000 121798 | R 346,000
6.0m 1.09261 | R 147,000 1.09576 | R 152,000 1.0945 R 150,000 1.20979 | R 333,000 121042 | R 334,000
6.5m 114301 | R 227,000 1 R 109324 | R 148,000
7.0m 113419 | R 213,000 110584 | R 168,000 113293 | R 211,000
75m 1.14049 | R 223,000 1 R 113734 | R 218,000 1.20853 331,000
Depth to
bottm (m) 8.5 7.2 8.0 75 7.7
QUALIFIER DEFINITIONS

-~ not collected, not applicable or not required
R Rejected during review process.
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Table D-1. May 2014 Brine Shrimp Tissue Data
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Gilbert Bay
Lo Site 1 Site 2 Site 5
Sample ID Method Method 8180-1 8180-2 8180-5
Analyte Coordinates Deﬁ?:]tiiton Relf_’ifr’]: Ei”g 41213792 | -112.71801 41169347 | -112.65717 | 41.169347 | -112.65717
Date 05/23/14 05/23/14 05/23/14
Sample Type Original Original Original
Units Result Qualifier Result Qualifier Result Qualifier
Percent Solids
Total Solids % 0.3 1.00 20.84 16.75 21.73
Wet-weight
Arsenic mag/kg 0.013 0.037 2.73 2.65 3.07
Copper ma/kg 0.009 0.03 231 2.28 2.86
Lead mg/kg 0.004 0.037 0.163 0.353 M 0.214
Mercury nglg 0.15 0.37 29.1 325 40.3
Selenium mg/kg 0.06 0.14 0.41 0.34 0.47
Zinc mag/kg 0.37 0.93 125 15.1 16.8
Dry-weight
Arsenic mglkg 0.63 0.179 131 15.8 141
Copper ma/kg 0.04 0.14 111 13.6 13.2
Lead mglkg 0.018 0.179 0.781 211 M 0.983
Mercury nglg 0.72 1.79 140 194 182
Selenium mag/kg 0.27 0.67 1.98 2.04 2.15
Zinc mag/kg 1.79 4.47 59.8 90.3 774
ACRONYMS
mg/kg  milligrams per kilogram
ng/g  nanograms per gram
QUALIFIER DEFINITIONS
not collected, not applicable or not required
M Result is estimated. Duplicate precision (RPD) was not within acceptance criteria.
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Table E-1. Subsample Data
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HDR Collection : Early Mid Late . Final %
EcoA# Sample# Date Egg Nauplius Metanauplius | Metanauplius | Metanauplius Subadult | - Adult Initial Mass Mass Tare Subsample
6733.01-1 8180-1 5/23/2014 392 23 312 74 32 16 7 197.57 196.15 31.912 0.86%
8180-1- 31912
6733.01-2 DUP 5/23/2014 239 17 247 64 16 11 2 260.60 259.21 ' 0.61%
6733.01-3 8180-2 5/23/2014 736 26 517 115 1 2 4 300.89 299.31 31.912 0.59%
6733.01-4 8180-5 5/23/2014 530 46 285 36 8 7 307.75 306.33 31.912 0.51%
Table E-2. Calculated Whole Sample Data
Tow Tow Volume of
: : Tow Length; 0.5 . :
EcoA# HDR Collection Egg Nauplius Early _ Mid _ Late _ Subadult | Adult m from bottom O_pemng Opening Water
Sample# Date Metanauplius | Metanauplius | Metanauplius Diameter | Area Towed
to surface (m) > 3
(m) (m?) (m?)
6733.01-1 8180-1 5/23/2014 | 45730.94 | 2683.193 | 36398.09577 8632.88169 3733.138028 | 1866.569 | 816.6239 8.5 0.5 0.79 6.68
8180-1-
6733.01-2 DUP 5/23/2014 | 39321.17 | 2796.904 | 40637.36403 | 10529.51942 | 2632.379856 | 1809.761 | 329.0475 8.5 0.5 0.79 6.68
6733.01-3 8180-2 5/23/2014 | 125296.1 | 4426.22 | 88013.68734 | 19577.51266 | 170.2392405 | 340.4785 | 680.957 7.2 0.5 0.79 5.65
6733.01-4 8180-5 5/23/2014 | 102953.6 | 8935.597 | 55361.85211 | 6993.076056 | 1748.269014 | 1554.017 | 1359.765 8 0.5 0.79 6.28
Table E-3. Calculated Whole Sample Density (Individuals per cubic meter)
HDR Collection : Early Mid Late
EcoA# Sample# Date Egg Nauplius Metanauplius | Metanauplius | Metanauplius Subadult | - Adult Total
6733.01-1 8180-1 5/23/2014 6,846 402 5,449 1,292 559 279 122 14,949
8180-1-
6733.01-2 DUP 5/23/2014 5,886 419 6,083 1,576 394 271 49 14,679
6733.01-3 8180-2 5/23/2014 | 22,176 783 15,578 3,465 30 60 121 42,213
6733.01-4 8180-5 5/23/2014 | 16,394 1,423 8,816 1,114 278 247 217 28,488
Table E-4. Life Stage Composition (% of sample)
HDR Collection . Early Mid Late
EcoA# Sample# Date Egg Nauplius Metanauplius | Metanauplius | Metanauplius Subadult | Adult
6733.01-1 8180-1 5/23/2014 46 3 36 9 4 2 1
8180-1-
6733.01-2 DUP 5/23/2014 40 3 41 11 3 2 0
6733.01-3 8180-2 5/23/2014 53 2 37 8 0 0 0
6733.01-4 8180-5 5/23/2014 58 5 31 1 1 1
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LIFE STAGE DEFINITIONS

Egg-Intact sphere, chorion unbroken, or if broken, filled with material

Nauplius-1st instar, no post-mandibular appendages

Early Metanauplius-trunk elongate, limb buds developing, compound eyes absent or minute

Mid Metanauplius-some thoracopods (less than 11) formed, less than or equal to second antenna in size, compound eyes larger, becoming pedunculate

Late Metanauplius-all 11 thoracopods developed, second antenna still modified for swimming, significantly smaller than larger thoracopods, compound eyes well developed
Subadult-second antenna not modified for swimming, generally adult in form, genitalia and modified second antennae of males only partially developed

Adult-genitalia fully developed, male second antennae fully developed, ovisac of female large, typically filled with eggs

Union Pacific Railroad Great Salt Lake Causeway Culvert Closure and Bridge Construction Project
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Appendix F. Data Quality Assurance Documentation

Data were acquired in accordance with UPRR’s Quality Assurance Program Plan (QAPP), which was
provided as Appendix C to the Interim Monitoring Plan (UPRR 2014). Following each event, UPRR
subjected all data to QA/QC procedures including, but not limited to: spot-checks of transcription; review
of data submissions for completeness; comparison of GIS maps with field notes on locations; and
identification of any inconsistent data (Figure 1). Through this review process, UPRR observed

e Laboratory measurements of density did not differentiate conditions among samples. Dilutions
performed when implementing SM 2710F reduced sample precision, such that differences
between sites were not observable.

e Dissolved oxygen determinations using the Winkler method (SM 4500-OC) did not produce
plausible results. Concentrations indicated anoxic concentrations in the upper layer, despite
observable and abundant aquatic life.

Consequently, provided in Appendix C (data tables) and Appendix G (data packages), UPRR determined
that the laboratory’s density and dissolved oxygen data were not usable and qualified these data as “R”
(rejected). UPRR’s Corrective Actions are provided in Section 2.6 of the main report and are reflected in
data reported in the main report, as well.

The QAPP specifies representativeness, accuracy, precision, comparability and completeness objectives
for data acquisition (UPRR 2014). Representativeness was ensured via the location of sample sites as
well as the sampling intervals. Representative locations and measurement intervals were prescribed by
the USACE and UDWQ and are described above in Table 2 of the main text.

Accuracy for field and laboratory measurements is defined as the degree of conformity of a
measured/calculated quantity to its actual (true) value. Calibration records for the Troll 9500 are provided
in Table F-1. All sonde probes were calibrated except conductivity; the probe did not provide results at
the range of conditions in the Great Salt Lake. Laboratory data packages (Level 2) are provided in
Appendix G. Quality assurance samples (method blanks, laboratory control samples, method spikes, and
others) were analyzed as appropriate for each method and all quality control analyses were within
acceptable limits.

Comparable data was ensured by meeting the target reporting limits provided in Table 4 of the main text.
In the analytical data package and Appendix C, some selenium and zinc data were flagged to account for
concentrations found below reporting limits, but above detection limits; these data are shown “as is” in
Appendix C and Appendix G, but reported as non-detect at the reporting limit in the main body of this
report.

Precision is an assessment of reproducibility under a particular set of conditions. Precision was assessed
for laboratory samples through the use of field duplicates, field blanks and equipment blanks (Table F-2
and Table F-3). A field duplicate is a second sample collected at the same time or immediately after the
primary environmental sample; a field duplicate indicates the precision of field sample collection. The
May 2014 field duplicate results were all within 10% of each other. A field blank is a sample of analyte-
free water poured into the container in the field and then preserved and shipped to the laboratory with the
samples. A field blank indicates whether there was contamination from field conditions during sampling.
All field blank results were trace or non-detect. An equipment blank is a sample of analyte-free water
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poured over or through decontaminated field sampling equipment prior to the collection of samples. It
indicates the adequacy of the decontamination processes. With one exception, the field blank results were
all non-detect or in trace quantities. The equipment blank’s mercury concentration was 14.7 ng/L, which
was confirmed by reanalysis (Appendix G). This concentration was an order of magnitude greater than
monitoring samples, suggesting a source other than the Great Salt Lake samples. Though this information
had no affect on monitoring results, additional care will be exercised during additional monitoring rounds.

The completeness objective provided in the QAPP for the study was 90 percent (UPRR 2014), and is
defined as the number of valid measurements divided by the number of measurements collected. Forty-
one (41) analytes were measured for each of the 5 water samples and fourteen (14) analytes were
measured for each of the three brine shrimp samples. Though some project variances/non-conformances
resulted in data loss (See Section 2.6 of the main text), the completeness objective of 90% for the May
2014 was met: valid measurements were obtained for 93% of the surface water analytes and 100% of the
brine shrimp analytes.

Reference:
[UPRR] Union Pacific Railroad

2014  Interim Monitoring Plan. Temporary Closure of the East Culvert, Great Salt Lake
Causeway. Appendix C. Quality Assurance Project Plan. Revised March 10.

Figure F-1. Data Verification Checklist

General
For each sample event, samples have been collected and analyzed at all locations and for all
analyses specified in the monitoring plan.
For each sample and analyses, the project file contains records field notes, chain-of-custody, and
analytical results, including quality assurance documentation (hardcopy and-electronic)
Field Data

Field notes and/or data sheets include date, time of sample collection, field sampling staff, time arrived
at site, time left site, site identification, description of site conditions (weather), field parameters, lake
level, sample collection procedures, and call-out quality assurance samples collected. If mistakes are
found on the field data sheet, changes can be made by crossing out the mistake and marking the
change with a date of change, initials, and reason for change.

Documentation of field equipment calibration is in the field notes and/or project records.
Field data entered into Excel, have been checked by a second-party.
Laboratory Report

Field duplicgtes, blanks, and rinsates were submitted to the laboratory at the frequency specified in
the monitoring plan.

Any constituents found in blanks or rinsates are discussed in the report.

Any duplicate concentrations that differ by more than 10% are discussed in the report.

Sam.ples. were received by the laboratory intact and analyzed within method and/or study specified
holding times.

On Iqboratory reports, sample IDs, a}nalyses, repo_rting/dete(_:tion ]imits, units,_ column Iabe_zls, footnotes,
and titles are accurate. Have lab re-issue report with corrections if there are inconsistencies.

Check that non-detects are always reported in the same manner using consistent notation. For

example, either “ND” or “<.” Have lab re-issue report with corrections if there are inconsistencies.
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Table F-2. Field Equipment Calibration Records

Ph

Conductivity, Low Range

Dissolved Oxygen, RDO

Device Serial Number 51012

Device Serial Number 51012

Device Serial Number 51012

Sensor Serial Number
PP14474

Sensor Serial Number LC05116

Sensor Serial Number 351065

Sensor Mfg Date 6/11/2013

Sensor Mfg Date 8/31/2007

Sensor Mfg Date 9/6/2013

Method Traditional Sensor Type Conductivity, Low Range Method Traditional

Action COMPLETED Method Quick Cal Action COMPLETED
Status Point 1 STABLE Action COMPLETED Status Point 1 STABLE
Status Point 2 STABLE Status Point 1 STABLE Status Point 2 STABLE
Date 2014-05-02 Date 2014-05-02 Date 2014-05-02

Time 091312 Time 090226 Time 093327

Cal Points: 2 Cal Points: 1 Sensor Firmware Ver 10
Point 1 Point 1 Cap Serial Number 341382

Stimulus = 4.01 pH

Stimulus = 7980 uS/cm

Cap Mfg Date 6/26/2013

Response = 166.605 mV

Response = 48.1483 ohms

Cap Expiration Date 9/19/2014

Saturation Point: NEW

Final Reading = 4.01 pH Final Reading = 7980 uS/cm CALIBRATION VALUES
Temperature =21.2311 C Temperature = 16.809 C 7.05 mgll

Point 2 Kcell = 0.321309 21.48 °C

Stimulus = 7.00 pH 850.57 mbar

Response = 0.916349 mV

Zero Point: NEW CALIBRATION
VALUES

Final Reading = 7.00 pH

0.04 mg/l

Temperature = 21.9666 C

21.17°C

Slope = -55.4142 mV/pH

Calibration slope 1.05 (mg/l) / (mgll)

Offset = 388.815 mV

Calibration offset -0.04 mg/|

Union Pacific Railroad Great Salt Lake Causeway Culvert Closure and Bridge Construction Project

August 22, 2014
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Table F-3. May 2014 Field Quality Assurance Data

Media SURFACE WATER BRINE SHRIMP TISSUE
Gunnison Ba ; Gilbert Ba.
I_So a::rzg(l)en Site 4 ySite 4 qullgnmlf nt Field Blank Sample Location Site 1 ! Site 1
Sample ID | 8180-4 i 8 e Sample ID | 8180-1 e
Analyte Coordinates 41.23085 -112.611308 Coordinates 41.213792 -112.718006
Date 05/22/14 05/22/14 05/23/14 05/22/14 Date 05/23/14 05/23/14
Sample Type Original Duplicate Original Original Sample Type Original Duplicate
Units Result | Qual Result Qual | Result | Qual | Result | Qual Units Result | Qual Result Qual
LOWER WATER COLUMN BRINE SHRIMP TISSUE
Alkalinity, Total (as CaCO3) mg/L 340 340 10 | ND 10 | ND
Hardness, Total mg/L 49,200 48,100 10 | ND 10 | ND
Sulfate mg/L 20,400 21,200 0.750 | ND 0.750 | ND
Percent Solids % % 20.84 19.54
Arsenic Mg/l 162 134 0.15 | ND 0.15 | ND mag/kg 2.73 2.69
Copper ua/L 11 0.87 0.17 0.12 | ND ma/kg 231 291
Lead pg/L 0.492 0.530 0.127 0.013 | ND mg/kg 0.163 0.088
Mercury ng/L 2.26 3.39 14.7 041 | ND nglg 29.1 314
Selenium Mg/l 1.05 | ND 1.05 | ND 0.210 | ND 0.210 | ND mag/kg 0.41 0.38
Zinc ug/L 3.75 | ND 3.75 | ND 2.95 0.75 | ND ma/kg 125 7.16
QUALIFIER DEFINITIONS
not collected, not applicable or not required
ND Not detected at the method reporting limit. The method reporting limit is the minimum concentration that an be reported by the method referenced and the sample matrix..

Union Pacific Railroad Great Salt Lake Causeway Culvert Closure and Bridge Construction Project

August 22, 2014



Table F-4. May 2014 Density and TDS Field Quality Assurance Data

Interim Monitoring Report — May 2014 Monitoring Results

SURFACE WATER DUPLICATE FIELD QUALITY ASSURANCE
Sample - - -
Location Gilbert Bay Gunnison Bay Eq;:pmkent Field Blank
Site 1 Site 3 an
8180- 8180-
Sample ID 8180-1 8180-3 EB B
Analyte Coordinates |  41.213792 | -112.614617 41231839 | -112.719936 - | - - | -
Date 05/23/14 RPD 05/22/14 RPD 05/23/14 05/22/14
Sample Type Original | Duplicate Original | Duplicate Original Original
Depth 7.0ft 7.0t
Units Result | Qual | Result | Qual Result | Qual | Result | Qual Result | Qual | Result | Qual
Density Ib/fte 66.3 - 68.3 3% 72.7 - 711 2% 60.3 58.1
Total Dissolved Solids g/ml 0.213 - 0.222 4% 0.333 - 0.335 <1% 0.000 10 | ND

QUALIFIER DEFINITIONS

not collected, not applicable or not required

ND  Not detected at the method reporting limit. The method reporting limit is the minimum concentration that an be reported by the method referenced and the sample matrix..

Union Pacific Railroad Great Salt Lake Causeway Culvert Closure and Bridge Construction Project

August 22, 2014
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APPENDIX G

Field and Analytical Laboratory Data Reports






HDR INC - UPRR GSL WQ

General Site Information

Date 5 % Time Field Crew
<) C/\/ C AN

2314 1135~ e

Weather: Sample ID Sample Location:
"\
e §180-\ Bl e st

Slignt Rowéle« T CemSew

Northlng < Easting: GPS Point 7 -
S5¢C CD ? DN afe 2 \ Saved < YES NO

Total Depth (m) Brine Depth (m): N Secchi Depth (m):

(\o‘\‘ \”((0"2‘ é COS/N\ 2‘3

T2\ - Lookivg (V ¢ arSewe
T3 - loot_’,.,\)@ N o

Surface Water Samples (check when done)

3.5 m
Vertical Profile File Name

p Ale - 35‘ {

Photo Numbers
and descriptions:

A- DO ﬁ f\t Mercury Metals Sulfate \
Surface ‘
{0.2m)  Hardness »[ Cations V Anions y Alkalinity

y Sulfate \/

Metals

B- DO 7( Mercury >(

Bottom

{0.5m) Hardness 7( Cations \\[ Anions >< Alkalinity \7/
Field duplicate collected (1 per trip)? YES

Brine Shrimp Samples (check when done)

Tow 1 >< Tow 2 " Tow3 - Composited: ————
Field duplicate collected (1 per trip)? ES NO

Tow 4

ow >< Taxon Field duplicate collected (1 per trip)? NO
(taxon)

Notes
r\O éu-&
L Coc €S

nNo GUVLCZ 'Gb \adle 010/
edles

If found please contact Charles Vertucci, 916.838.9126



HDR INC - UPRR GSL WQ

Profile Samples
From Troll 9500

Lab Samples (check
Depth (m) Temp (C) DO (mg/L) pH Cond TDS Density
= 195 &y R/ i .
1 1y 4 T =g | |
L5 P O U X N -
N (1.4 1.9 £.)
RIS I B 2
2, “L/ 7\\17 ¢?’ < <
1.5 7.0 2.9 S
W E“-.m?] “97 ‘ v
5 TP R A o K X
S e} g N
G 9 fa.4 4.9 % &
W 2 1.9 3.7 % ™~
c 'g l(a'(? ? (0 “;1 9 S )
% ‘\g PN 2.0 e NS \&"
.S 1%, 0.% Bt v e >
g (1.9 o5 1.1
€.\9 1.5 0 1.9

If found please contact Charles Vertucci, 916.838.9126

QC Sample every 10

TDS Density

—



HDR INC - UPRR GSL WQ

General Site|  rmation

Date Time Field Crew
G- % 4 T14$ VNSNS
Weather Sample ID Sample Location:

"M SI80- 2 %o ’Sﬁu?;sew‘*/

Northing: 6 Easting: GPS Point
6 0L FS < e Q\ Saved YES NO

Total Depth (m) Brine Def\’th (m): N Secchi Depth (m}:
coo\ woe O v
1.7 vé ey ¢
Vertical Profile File Name Photo Numbers G- %\ L\l s Seeotvd
'&;\C l 1 and descriptions Eda - > [\,
v - 9% 220~ Loo\(q\‘\j Iw ks \ve

Surface Water Samples (check when done)

A- DO >< Mercury % Metals >< Sulfate }(

Surface
(0.2m)  Hardness >< Cations Y Anions >( Alkalinity X
B - DO NO Mercury >( Metals >< Sulfate X
Bottom
(0.5m)  Hardness >< Cations X Anions >< Alkalinity X
Field duplicate collected (1 per trip)? YES
Brine Shrimp Samples (check when done)
Tow 1 Tow 2 - - Tow 3 Composited: —
Field duplicate collected (1 per trip)? YES 0
Tow 4
ow Taxon Field duplicate collected (1 per trip)? YES
(taxon)
Notes

— Oov\éu ¢-\i\)\:\~; \Nr‘\-(( lxé\\_ \.\g.-)‘\" k)o(&
\ . \; € \ €<
~ -g..»xb..)‘ll\‘\} }\ ’ c\ V\o)( (\.M‘ ‘j e {k_ﬁow‘()‘\m Ao \(\\’\ ¢l O < «1

(\M“\’b o>~ C\ruee 2 Y\"""“( O‘C k.\)axff i‘wf‘ weerd \r%‘*'*b‘M

~we DO @ bollom  sangles

If found please contact Charles Vertucci, 916.838.9126



HDR INC - UPRR GSL WQ

Profile Samples

From Troll 9500 Lab Samples (check
Depth (m) Temp (C) DO (mg/L) pH Cond TDS Density
i S i%.5 4o 1-9 \
| & 4.5 2.5 ¥ o
LS Tt 1%t Z2.M g1 Pt s
237 17 2% F
a5y ie R %l
Y 1 3G9 €. X X
4G '3 RIS 29 g2
Mg V1oL H.o ¢ .
qy 9 1 7.0 $.9 €3 * X
S5 59 6.9 2o ¥.2-
5 le 1 2 Q.
J LY 1T g2 e N
{,5 (9.4 2.0 4 v
! 1.5 7.0 H.v :

If found please contact Charles Vertucci, 916.838.9126

QC Sample every 10

TDS

Density



HDR INC - UPRR GSL WQ

General Site ation
Date Time Field Crew
puie” .
S-a2- 14 17725 ONJ, Sy ORI
Weather Sample ID Sample Location:
Suwin ‘/ # U Ha ,f
oY
Northing: Easting: GPS Point -
Q PSS — Saved YES NO
See
Total Depth (m) Brine Depth {m) Secchi Depth (m):
oM —
y 7. 0.725 =~
Vertical Profile File Name Photo Nur‘nb'ers ?a 7 - | ec¥ ing @ CowSen 6‘]63
PVO‘C;\e/ _ (‘Sl 3 and descriptions 3‘1 5 . loating N U
Surface Water les check when done

A- DO 7& Mercury >( Metals Sulfate \>(
Surface
(0.2m)  Hardness >§ Cations >< Anions WK Alkalinity #
B- DO X Mercury \z Metals X Sulfate ¢

Bottom
(0.5m)  Hardness Cations X Anions \7[ Alkalinity X
f
Field duplicate collected (1 per trip)? YES
Brine Shrimp Samples (check when done)

Tow 1 — TOW 2 -_— Tow 3 —.— Composited: —
Field duplicate collected (1 per trip)? YES

Tow 4

W — Taxon Field duplicate collected (1 per trip)? YES
(taxon) )
Notes:

No §L\V\\W\ F

| N Dum KRB0~ D

If found please contact Charles Vertucci, 916.838.9126



HDR INC - UPRR GSL WQ

Profile Samples

From Troll 9500 Lab Samples (check QC Sample every 10
Depth (m) Temp{C) DO (mg/L) pH Cond TDS Density TDS Density
' c) B0 it - :&7\?? -
l PARY B I 6.9 -
Lg ‘C‘ \7’) '7 1 )—/ _’ ¢ l - y y
P 1. ! BEPN 3 -
25 T s P N
™ 1 ~.¢ 1.4 — >< ~
Y ~4 I%IU (\(1) 1“{ -
H 14 .1 B 7
W i -1.% -7 — B
S 6.4 711 1.4 N
Q.5 (44 W3 Y —
n V& % /\ -~ . - p
L. m{ ll\/,) k- . = - AV s s

If found please contact Charles Vertucci, 916.838.9126



HDR INC - UPRR GSL WQ

General Site Information

Date Time Field Crew: O\Jl Cw |
IDI/V?/['V\ 1S%7% NIV
Weather;'é\)\{w\\‘l Sample ID Sample Location: ?
—~ <t ot 07
calw %(%0 L\ Lf / [\) 4¢N5<’U"[”f
Northing: Easting GPS Point
6(’/& Saved YES NO
Total Depth {m): Brine Depth {m) Secchi Depth {m):
RS e N/ &H.T0 ™M
Vertical Profile File Name Photo Numbers 38\5 — Loy (2 CamSwe) S
- and descriptions _ A
\7(0(:-\6 ,ﬁgl\—l 2Ab - [eotrr (Nt

Surface Water Samples (check when done)

A- DO X Mercury >< Metals X Sulfate )<

Surface
(0.2m)  Hardness Y Cations X Anions >< Alkalinity Y

B- DO >< Mercury )( Metals >< Sulfate X

Bottom
(0.5m})  Hardness Cations Anions Alkalinity
T1-2 X X \/ X
Field duplicate collected (wer trip)? L(, B NO
Brine chec n done)
Al

Tow 1 — Tow 2 Tow 3 /V ~—_ [Composited —_—

VIS NO N O

~N 7 ;
Field duplicate collected (1 per trW \ YES (I(Oj

(I:;;:) <N "—() Taxon Field licate colle per trip)? YES
Notes:

no Cou\éu(/";v\\ﬁ NO QH(&Z!\U\'\? O 3
s S F

D VQ\ e CA*Q \~ A Aoy {‘;6\\\,\_(33
4190 -N-®-DUr

If found please contact Charles Vertucci, 916.338.9126



HDR INC - UPRR GSL WQ

Profile Samples £
From Troll 9500 Lab Sam check
Temp (C} DO {mg/L) pH Cond TDS Density
Anh .97 Lol i X X
142 150 L. — o2 4
My 13, i — =5 X
4 Y Y — %
A N S P B
v A 1.4 - X e
7L I D J—
1.5 6.\ T e
SN ST A ~
1.3 .M 7.
0 S A N5
171 r 2 1. ¢ 5
170 L 15 -
170 L 17¢ — % X

if found please contact Charles Vertucci, 916.838.9126

QC Sample every 10

TDS

T

)

Density

=

L —



HDR INC - UPRR GSL WQ

General Site on

Date Time: Field Crew:

5.2, 1Y 1322 © AV AVOPENEN
Weather: Sample ID: Sample Location:

G o) , N e
X0 - & mesd  Tov

\Serre % 5 45,

Northing Easting: GPS Point .
§€e @ PS + S ——— Saved YES NO
Total Depth (m) Brine Depth (m): Secchi Depth (m):
Lo
%/M ORI SR 2 - Ownag

Vertical Profile File Name Photo Numbers 33 R~ i o\(.‘.\s il du ool ey

p e s A C ) {2

onf. !(- — qg! S and descriptions: ;( g e‘) k\.) 4_6 in c\\
Surface Water check when done -
A- DO So Mercury V Metals ?d Sulfate )d
Surface

(0.2m)  Hardness M Cations \d Anions \d Alkalinity '

B- DO X Mercury éd Metals é/ Sulfate /v
Bottom '
(0.5m)  Hardness )d Cations % Anions )d Alkalinity

Field duplicate collected (1 per trip)? YES

Brine Shrimp Samples {check when done)

Tow 1 ><r Tow 2 —  TOow 3 . Composited —
NOo NA Na
Field duplicate collected (1 per trip)? YES
Tow 4
% Taxon Field duplicate collected (1 per trip)? YES
(taxon)
Notes

¢ ‘ .
W o C C)VV\‘Q ot *g & whwu g.{_} "; thﬂJ

NS {"1\-&(‘ }M *{“ \ S,

If found please contact Charles Vertucci, 916.838.9126



HDR INC - UPRR GSL WQ

Profile Sa
From Troll 9500 Lab Samples (check QC Sample every 10
Depth (m) Temp (C) DO {mg/L) pH Cond TDS Density TDS Density

5 < B N N 4
v 14.\% - 4 4.0
g A 5
- \¢.0 Dol P
7 Lils I

g N 27w 9~
2. 7 L Bl 3.7
L! (.9 1.9 L
5 (10 2.9 FORT

s HERY) A Y0 N

S5 e AV &%
\o L Al QP

L < " L. .9
) \(EM% 1.9 By
Y 1.9 i 1.9
2, ‘A% . 1N
0.6 ©. % 1.5

If found please contact Charles Vertucci, 916.838.9126
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463 West 3600 South
Salt Lake City, UT 84115 Kyle F. Gross
Phone: (801) 263-8686, Toll Frec: (888) 263-8686, Fax: (801) 263-8687 Laboratory Director
e-mail: awal@awal-labs.com, web: www.awal-labs.com

Jose Rocha
QA Officer

American, . ... OC SUMMARY REPORT

Client: HDR Engineering Contact:  Carin Loy

Lab Set ID: 1405510

Dept: ME
Project: UPRR WQ/ 217879 QC Type: LCS

Reporting Amount Spike Ref. RPD Ref. RPD
Analyte Result Units Method MDL Limit Spiked Amount  %REC  Limits Amt  %RPD Limit Qual

Lab Sample ID:  LCS-32537 Date Analyzed:  06/03/2014 1140h

Test Code: 6010C-W Date Prepared:  05/27/2014 1555h

Calcium 979 mg/L Sweo10C 00298 100 10 00 0 979 80-120
Magnesium 946 mg/L SWeo10C 00386 100 1000 4} 946 80-120
Potassium 987 mg/L sWe010C 00709 100 1000 0 987 80-120
Sodium 999 SWé010C 00287 1.00 1000 0 99 80-120

Reissue of a previc d report. I

has been added. Information herein supersedes that of the previously issued reports

Report Date: 7/28/2014 Page 24 of 32
All analyses applicable to the CWA, SDWA, and RCRA ure performed in accordance to NELAC protocols Pestinent sampling information is located on the attached COC Confidential Business Information: This report is provided for the exclusive use of the addressce Privileges of subsequent use of the
name of this company or any member of its staff, or reproduction of this report in connection with the advertisement. promotion or sale of any product or process

5,
company accepts no responsibility except for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science

or in conncetion with the re-publication of this report for any purpose other thaa for the addressee will be granted onty on contact This

463 West 3600 South
Salt Lake City, UT 84115 Kyle F. Gross
Phone: (801) 263-8686, Toll Free: (888) 263-8686, Fax: (801) 263-8687 Laboratory Director

c-mail: awal@awal-labs.com, web: www.awal-labs.com

Jose Rocha
) QA Officer
American QC SUMMARY REPORT

Client: HDR Engineering

Contact:  Carin Loy
Lab Set ID: 1405510 Dept: ME .
Project: UPRR WQ /217879 QC Type: MBLK
Reporting Amount Spike Ref. RPD Ref. RPD
Analyte Result Units Method MDL Limit Spiked Amount %REC Limits Amt % RPD  Limit Qual
Lab Sample ID: MB-32537 Date Analyzed:  06/03/2014 1138h
Test Code: 6010C-W Date Prepared: ~ 05/27/2014 1555h
Calcium <100 mg/L SW6010C 00298 100
Magnesium <100 mg/L SW6010C 00386 100
Potassium <100 mg/L SW6010C 00709 100
Sodium <100 mg/L. SW6010C 00287 100
Reissue of a p d report. ion has been added. ion herein des that of the previously issued reports
Report Date: 7/28/2014  Page 25 of 32
All analyses applicable to the CWA, SDWA, and RCRA are performed in accordance to NELAC protocols Pertinent sampling information is located on the attached COC Confidential Business Information: This report is provided for the exclusive use of the addressee Privileges of subsequent use of the
name of this company or any member of its staff, or of this report ion with the . promotion or salc of any product or process, ot in connection with the ce-publication of thts report for any purpose other than for the addressee will be pranted only on contact This
company accepts no responsibility except for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science



463 West 3600 South
Salt Lake City, UT 84115
Phone: (801) 263-8686, Toll Free: (888) 263-8686, Fax: (801) 263-8687

Kyle F. Gross
Laboratory Director

e-mail: awal@awal-labs.com, web: www.awal-labs.com

Jose Rocha
QA Officer
American West QC SUMMARY REPORT
ANALYTICAL LABGRATOR (5
Client: HDR Engineering Contact:  Carin Loy
Lab Set ID: 1405510 Dept: ME
Project: UPRR WQ /217879 QC Type: MS
Reporting Amount Spike Ref. RPD Ref. RPD
Analyte Result Units Method MDL Limit Spiked Amount %REC Limits Amt %RPD  Limit Qual
Lab Sample ID:  1405501-001HMS Date Analyzed:  06/03/2014 1207h
Test Code: 6010C-W Date Prepared:  05/27/2014 1555h
Sodium 546 mg/L SW6010C 144 500 10 00 550 -343 75-125
Lab Sample ID:  1405501-001HMS Date Analyzed:  06/05/2014 115%h
Test Code: 6010C-W Date Prepared: ~ 05/27/2014 1555h
Calcium 332 mg/L sweo10C 0298 100 10 00 247 848 75-125
Magnesium 17 mg/L SW6010C 0386 100 10 00 109 810 75-125
Potassium 375 mg/L SW6010C 0709 100 10 00 292 828 75-125
Lab Sample ID:  1405520-027BMS Date Analyzed:  06/09/2014 0918h
Test Code: 6010C-W Date Prepared:  05/27/2014 1555h
Calcium 953 mg/L SW6010C 0298 100 1000 0 953 75-125
Magnesium 991 mg/L SW6010C 0386 100 1000 0 991 75-125
Potassium 982 mg/L SW6010C 0709 100 1000 0 982 75-125
Sodium 100 mg/L SW6010C 0287 100 1000 142 990 75-125
2- Analyte concentration is 100 high for accurate matrix spike recovery and/or RPD.
Reissue of a previously generated report. Information has been added. herein sup: that of the p ly issued reports.

Report Date: 7/28/2014  Page 26 of 32
All analyses applicable to the CWA, SDWA, and RCRA are performed in accordance to NELAC protocols Pertinent sampling information s located on the attached COC Confidential Business Information: This report is provided for the exclusive use of the addressee Privileges of subsequent use of the
name of this company or any member of its staff, or reproduction of this teport in connection with the advertisement, promotion or sate of any product or process, or in connection with the re-publication of this feport for any pupose other than for the addressee wilk be granted only on contact This
company accepts no responsibilily cxeept for the due performance of inspection and/or analysis in good faith and according t the rules of the trade and of science

463 West 3600 South
Salt Lake City, UT 84115
Phone: (801) 263-8686. Toll Free: (888) 263-8686, Fax: (801) 263-8687

e-mail: awal@awal-labs.com, web: www.awal-labs.com

Kyle F. Gross
Laboratory Director

Jose Rocha
. QA Officer
American West QC SUMMARY REPORT
Client: HDR Engineering Contact:  Carin Loy
Lab Set ID: 1405510 Dept: ME
Project: UPRR WQ /217879 QC Type: MSD
Reporting Amount Spike Ref, RPD Ref. RPD
Analyte Result Units Method MDL Limit Spiked Amount %REC Limits Amt %RPD  Limit Qual
Lab Sample ID:  1405501-001HMSD Date Analyzed:  06/03/2014 120%h
Test Code: 6010C-W Date Prepared: ~ 05/27/2014 1555h
Sodium 604 mg/L SW6010C 144 500 10 00 550 539 75-125 546 997 20
Lab Sample ID:  1405501-001HMSD Date Analyzed ~ 06/05/2014 1201h
Test Code 6010C-W Date Prepared:  05/27/2014 1555h
Calcium 341 mg/L SW6010C 0298 100 1000 247 940 75-125 332 275 20
Magnesium 120 mg/L SW6010C 0386 100 1000 109 120 75-125 117 326 20
Potassium 392 mg/L SW6010C 0709 100 1000 292 992 75-125 375S 427 20
Lab Sample ID:  1405520-027BMSD Date Analyzed:  06/09/2014 0920h
Test Code: 6010C-W Date Prepared: ~ 05/27/2014 1555h
Caleium 943 mg/L SW6010C 0298 100 1000 0 943 75-125 953 112 20
Magnesium 972 mg/L SW6010C 0386 100 1000 0 972 75-125 991 196 20
Potassium 950 mg/L SW6010C 0709 100 1000 [ 950 75-125 982 330 20
Sodium 101 mg/L SW6010C 0287 100 1000 142 992 75-125 100 0236 20
2 - Analyte concentration is too high for accurate matrix spike recovery and/or RPD.
Reissue of a p report. Ir has been added. herein that of the p issued reports.

Report Date: 7/28/2014  Page 27 of 32

All analyses applicable to the CWA, SDWA, and RCRA are performed in accordance to NELAC protocols Pertinent sampling information is located on the attached COC Confidential Business Information: This report is provided for the exclusive use of the addressee Privileges of subsequent use of the.
name of this company or any member of its staff, or reproduction of this report in connection with the advertisement, promotion or sale of any product or process, ot in connection with the re-publication of this report for any purpose other than for the addressee will be granted only on contact This
company accepts no responsibility except for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science



463 West 3600 South
Salt Lake City, UT 84115
Phone: (801) 263-8686, Toll Free: (888) 263-8686, Fax: (801) 263-8687

Kyle F. Gross
Laboratory Director

e-mail: awal@awal-labs.com, web: www.awal-labs.com

Jose Rocha
QA Officer
American West OC SUMMARY REPORT
Client: HDR Engineering Contact:  Carin Loy
Lab Set ID: 1405510 Dept: wC
Project: UPRR WQ /217879 QC Type: DUP
Reporting Amount Spike Ref. RPD Ref. RPD
Analyte Result Units Method MDL Limit Spiked Amount  %REC Limits Amt %RPD  Limit Qual
Lab Sample ID:  1405510-006ADUP Date Analyzed: ~ 05/27/2014 0632h
Test Code: DENSITY-2710F
Density 749 Ib/fe? SM2710F 0 0 777 367 20
Lab Sample ID:  1405518-013ADUP Date Analyzed:  05/27/2014 1020h
Test Code: DENSITY-2710F
Density 751 b/t SM2710F 0 0 759 103 20
Lab Sample ID:  1405510-006ADUP Date Analyzed:  05/28/2014 1130h
Test Code: TDS-W-2540C
Total Dissolved Solids 324,000 mg/L SM2540C 108 500 312000 386 S
Lab Sample ID:  1405520-007ADUP Date Analyzed:  05/28/2014 1130h
Test Code: TDS-W-2540C
Total Dissolved Solids 157,000 mg/L SM2540C 108 500 157000 00637 5
Lab Sample ID:  1405626-001ADUP Date Analyzed:  06/02/2014 1520h
Test Code: TDS-W-2540C
Total Dissolved Solids 4,950 mg/L SM2540C 434 200 5190 473 5
Reissue of a pi report. has been added. Inf herein sup that of the p ly issued reports.

All analyses applicable o the CWA, SDWA, and RCRA are performed in accordance to NELAC protocols Pertinent sampling information is located on the attached COC Confidential Business Information: This report 1s provided for the exclusive use of the addressee Privileges of subsequent use of the

Report Date: 7/28/2014  Page 28 of 32

name of this company or any member of its stafF, or reproduction of this report in connection with the advertisement, promation or sale of any product or process, ot in connection with the re-publication of this report for any purpose other than for the addressce will be granted only on contact This
company accepts no responsibility except for the due performance of inspection and/or analysis in good faith and according to the cules of the trade and of science

463 West 3600 South
Salt Lake City, UT 84115
Phone: (801) 263-8686, Toll Free: (888) 263-8686, Fax: (801) 263-8687

e-mail: awal@awal-labs.com, web: www.awal-labs.com

Kyle F. Gross
Laboratory Director

Jose Rocha
. QA Officer
American West QC SUMMARY REPORT
Client: HDR Engineering Contact:  Carin Loy
Lab Set ID: 1405510 Dept: WwC
Project: UPRR WQ /217879 QC Type: LCS
Reporting Amount Spike Ref. RPD Ref. RPD
Analyte Result Units Method MDL Limit Spiked Amount %REC Limits Amt %RPD  Limit Qual
Lab Sample ID: LCS-R69927 Date Analyzed:  06/05/2014 1228h
Test Code: 300 0-W
Chloride 512 mg/L E3000 000623 0100 5000 0 102 90-110
Sulfate 499 mg/L E3000 00331 0750 5000 0 999 90-110
Lab Sample ID: LCS-R70016 Date Analyzed:  06/09/2014 1730h
Test Code: 300 0-W
Chloride 472 mg/L E3000 000623 0100 5000 0 944 90-110
Sulfate 463 mg/L E3000 00331 0750 5000 0 927 90-110
Lab Sample ID:  LCS-R69350 Date Analyzed: ~ 05/27/2014 0700h
Test Code: ALK-W-2320B
Alkalinity (as CaCO3) 51,000 mg/L SM2320B 0719 100 50,000 0 102 90-110
Lab Sample ID:  LCS-R69596 Date Analyzed: ~ 05/28/2014 1130h
Test Code: TDS-W-2540C
Total Dissolved Solids 208 mg/L SM2540C 217 100 2050 0 101 80-120
Lab Sample ID:  LCS-R69735 Date Analyzed:  06/02/2014 1520h
Test Code: TDS-W-2540C
Total Dissolved Solids 196 SM2540C 217 100 2050 0 956 80-120
Reissue of a pi Iy report. has been added. Inf herein sup des that of the p issued reports.

Report Date: 7/28/2014  Page 29 of 32

Al analyses applicable to the CWA, SDW

and RCRA are performed in accordance to NELAC protocols Pertinent ssmpling information is located on the attached COC Confidential Business Information: This report is provided for the exclusive use of the uddressee Privileges of subsequent use of the
name of this company or any member of its

aff, or reproduction of this report in connection with the advertisement, promotion or sale of any product o process, or in connection with the re-publication of Lhis report for any purpose other than for the addressee will be prnted only on contact This
company accepts no responsibility except for the due performance of inspection and/or analysis i good faith and according (o the rules of the trade and of science




463 West 3600 South

Salt Lake City, UT 84115 Kyle F. Gross
Phonc: (801) 263-8686, Toll Free: (888) 263-8686, Fax: (801) 263-8687 Laboratory Director
e-mail: @awal-labs.com, web: www.awal-labs.com
Jose Rocha
QA Officer
American OC SUMMARY REPORT
Client: HDR Engineering Contact:  Carin Loy
Lab Set ID: 1405510 Dept: wC
Project: UPRR WQ /217879 QC Type: MBLK
Reporting Amount Spike Ref. RPD Ref. RPD
Analyte Result Units Method MDL Limit Spiked Amount  %REC  Limits Amt  %RPD Limit Qual
Lab Sample ID: MB-R69927 Date Analyzed:  06/05/2014 1141h
Test Code: 300 0-W
Chloride <0100 mg/L E3000 000623 0100
Sulfate <0750 mg/L E3000 00331 0750
Lab Sample ID: MB-R70016 Date Analyzed:  06/09/2014 1714h
Test Code: 300 0-W
Chloride <0100 mg/L E3000 000623 0100
Sulfate <0750 mg/L E3000 00331 0750
Lab Sample ID: MB-R69350 Date Analyzed:  05/27/2014 0700h
Test Code ALK-W-2320B
Alkalinity (as CaCO3) <100 mg/L SM23208 0719 100
Lab Sample ID: MB-R69596 Date Analyzed:  05/28/2014 1130h
Test Code: TDS-W-2540C
Total Dissolved Solids <100 mg/L SM2540C 217 100
Lab Sample ID: MB-R69735 Date Analyzed:  06/02/2014 1520h
Test Code TDS-W-2540C
Total Dissolved Solids <100 SM2540C 217 100
Reissue of a previ d report. jon has been added. Info herein sup that of the p issued reports.

Report Date: 7/28/2014 Page 30 of 32
All analyses applicable to the CWA, SDWA, and RCRA are performed in accordance to NELAC protocols Pertinent sampling information is located on the attached COC Confidential Business Information: This reportis provided for the exclusive use of the addressee Privileges of subsequent use of the
name of this company or any member of its staff, or reproduction of this report in connection with the advertisement, promation or sake of any product or process, or in connection with the re-publication of this report for any purpase other than for the addressee will be granted only on contact. This
company accepts no responsibility except for the due performance of inspection and/or analysis in good [aith and according to the rules of the trade and of science

463 West 3600 South

Salt Lake City, UT 84115 Kyle F. Gross
Phone: (801) 263-8686, Toll Free: (888) 263-8686, Fax: (801) 263-8687 Laboratory Director
e-mail: awal@awal-labs.com, web: www.awal-labs.com
Jose Rocha
QA Officer
American West QC SUMMARY REPORT
Client: HDR Engineering Contact:  Carin Loy
Lab Set ID: 1405510 Dept: wC
Project: UPRR WQ /217879 QC Type: MS
Reporting Amount Spike Ref. RPD Ref. RPD
Analyte Result Units Method MDL Limit Spiked Amount  %REC  Limits Amt  %RPD Limit Qual
Lab Sample ID:  1406076-001AMS Date Analyzed:  06/05/2014 1243h
Test Code: 300 0-W
Chloride 540 mg/L E3000 000623 0100 5000 0405 998 90-110
Sulfate 531 mg/L E3000 00331 0750 5000 0116 104 90-110
Lab Sample ID:  1405510-001CMS Date Analyzed:  06/05/2014 1331h
Test Code: 300 0-W
Chloride 378,000 mg/L E3000 312 5,000 250,000 128000 100 90-110
Sulfate 268,000 mg/L E3000 1,660 37,500 250,000 0 107 90-110
Lab Sample ID:  1405510-011BMS Date Analyzed:  06/09/2014 1801h
Test Code: 300 0-W
Chloride 520 mg/L E3000 00623 100 5000 0249 104 90-110
Sulfate 562 mg/L 3000 0331 750 5000 0489 m 90-110
Lab Sample ID: 1405608-006BMS Date Analyzed:  06/09/2014 1952h
Test Code: 300 0-W
Chloride 23,700 mg/L E3000 312 500 25,000 812 945 90-110
Sulfate 26,900 mg/L E3000 166 3,750 25,000 2890 96 0 90-110
Lab Sample ID:  1405501-001GMS Date Analyzed:  05/27/2014 0700h
Test Code: ALK-W-2320B
Alkalinity (as CaCO3) 1,350 mg/L SM2320B 719 100 5000 832 104 80-120

! - Matrix spike recovery indicates matrix interference. The method is in control as indicated by the LCS.
Reissue of a previ report. Inf ion has been added. Inf ion herein sup that of the p Iy issued reports.

Report Date: 7/28/2014  Page 31 of 32
All analyses applicable to the CWA, SDWA, and RCRA are performed in accordance to NELAC protocols. Pertinent sampling information is located on the attached COC Confidential Business Information: This report is provided for the exclusive use of the addressee Privileges of subsequent use of the

name of this company or any member of its stafL. ot reproduction of this report in connection with the advertisement, promotion or sale of any product or process, or in connection with the re-publicatian of this report for any purpose other than for the addressee will be granted only on contact This
company accepts no responsibility except for the due performance of inspection and/or analysis in good faith and according (o the rules of the rade and of science



463 West 3600 South

Salt Lake City, UT 84115 Kyle F. Gross
Phone: (801) 263-8686, Toll Free: (888) 263-8686. Fax: (801) 263-8687 Laboratory Director
e-mail: awal@awal-labs.com, web: www.awal-labs.com
Jose Rocha
QA Officer
American West QC SUMMARY REPORT
Client: HDR Engineering Contact:  Carin Loy
Lab Set ID: 1405510 Dept: wC
Project: UPRR WQ /217879 QC Type: MSD
Reporting Amount Spike Ref. RPD Ref. RPD
Analyte Result Units Method MPL Limit Spiked Amount  %REC  Limits Amt  %RPD Limit Qual
Lab Sample ID:  1406076-001AMSD Date Analyzed:  06/05/2014 125%h
Test Code: 300 0-W
Chioride 588 mg/L E3000 000623 0100 5000 0405 109 90-110 54 853 20
Sulfate 585 mg/L E3000 00331 0750 5000 0116 115 90-110 531 971 20
Lab Sample ID: 1405510-001CMSD Date Analyzed:  06/05/2014 1346h
Test Code: 300 0-W
Chioride 405,000 mg/L E3000 312 5,000 250,000 128000 m 90 0 378000 691 20
Sulfate 295,000 mg/L E3000 1,660 37,500 250,000 0 118 90 268000 976 20
Lab Sample ID:  1405510-011BMSD Date Analyzed: ~ 06/09/2014 1817h
Test Code: 300 0-W
Chloride 513 mgL E300.0 00623 100 5000 0249 102 90-110 52 130 20
Sulfate 533 mg/L E300.0 0331 750 5000 0489 106 90-110 562 528 20
Lab Sample ID:  1405608-006BMSD Date Analyzed:  06/09/2014 2007h
Test Code: 300 0-W
Chloride 25,800 mgL E3000 312 500 25,000 812 103 90-110 23700 841 20
Sulfate 28,900 mg/L E3000 166 3,750 25,000 2890 104 90-110 26900 713 20
Lab Sample ID:  1405501-001GMSD Date Analyzed:  05/27/2014 0700h
Test Code: ALK-W-2320B
Alkalinity (as CaCO3) 1350 mg/L SM2320B 719 100 500 0 832 104 80-120 1350 0 10

‘- Matrix spike recovery indicates matrix interference. The method is in control as indicated by the LCS.
Reissue of a previously d report. ion has been added. I ion herein that of the previously issued reporis.

Report Date: 7/28/2014  Page 32 of 32
All analyses applicable to the CWA, SDWA, and RCRA are performed in accordance to NELAC protocols Pertinent sampling information is located on the attached COC Confidential Business Information: This report 1s provided for the exclusive use of the addressee Privileges of subsequent use of the
name of this company or any member of its staff, or reproduction of this report in connection with the advertisement, promotion or sale of any product or process, ot in connection with the re-publication of this report for any purpose other thn for the addressee will be granted only on contact This
company accepis no responsibility except for the du performance of inspection andior analysis in good faith and according Lo the rules of the trade and of science

D
American West Analytical Laboratories REVISED: 72812014
Batch QC Added. MH
WORK ORDER Summary Work Order: 1405510  rage10f3
Client: HDR Engineering Due Date: 6/9/2014
Client ID: HDR200 Contact: Carin Loy
Project: UPRR WQ /217879 QC Level: 11 WO Type: Standard
Comments: Email 2 people. Do not refrigerate per Pat. Samples are on check-in shelf by coolers.;
Sample ID Client Sample ID Collected Date  Received Date  Test Code Matrix Sel Storage
1405510-001A 81804-B 5/22/2014 1545h 5/23/2014 1458h  3005A-1CPMS-PR Aqueous df- metals
6010C-W df - metals
4 SEL CA MG K NA
HARD-2340B df - metals
1405510-001B DO-45000G ww - DO
1405510-001C 300.0-W df-we
2 SEL Analytes: CL S04
ALK-W-2320B df-we
1 SEL Analytes: ALK
1405510-002A 8180-4-B Dup 512272014 1545h 5/23/2014 1458h  3005A-ICPMS-PR Aqueous [ df-metals
6010C-W [w]  df- metals
4 SEL CA MG K NA
HARD-2340B df - metals
1405510-002B []  Notreceived
1405510-002C 300.0-W M df-we
2SEL CL S04
ALK-W-2320B df - we
1 SEL Analytes: ALK
1405510-003A 8180-4-A 5/22/2014 1615h 5/23/2014 1458h  3005A-ICPMS-PR Aqueous df - metals
6010C-W df - metals
4 SEL Analytes: CA MG K NA
HARD-2340B ] df-metals
1405510-003B DO-45000G ww - DO
1405510-003C 300.0-W af we
2 SEL Analytes: CL S04
ALK-W-2320B df - we
1 SEL Analytes: ALK
1405510-004A 8180-3-A 5/22/2014 1730h 5/23/2014 1458h  3005A-ICPMS-PR [ df-metals
6010C-W df - metals
4 SEL Analytes: CA MG K NA
HARD-2340B ] df-metals
1405510-004B DO-45000G ] ww-DO

Printed: 7/28/2014 FOR LABORATORY USE ONLY [fill outon page 1]: %M [ RT [] CN [ TAT O Qcl HOK_ HOK HOK_ COC Emailed



WORK ORDER Summary Work Order: 1405510  peec2of3

Client: HDR Engineering Due Date: 6/9/2014
Sample ID Client Sample ID Collected Date Received Date  Test Code Matrix Sel Storage
1405510-004C 8180-3-A 5/22/2014 1730h 5/23/2014 1458h  300.0-W Aqueous df we
2 SEL Analytes: CL SO4
ALK-W-23208 M df we
1 SEL Analytes: ALK
1405510-005A 8180-3-B 512212014 1730h 5/23/2014 1458h  3005A-1CPMS-PR Aqueous [ df-metals
6010C-W M dr-metals
4 SEL CA MG K NA
HARD-2340B O] df-metals
1405510-005B DO-45000G [J ww-DO
1405510-005C 300.0-W WM df-we
2SEL CLSO4
ALK-W-23208 df- we
1 SEL Analytes: ALK
1405510-006A 8180-4-1.5 5/22/2014 1630h 5/23/2014 1458h  DENSITY-2710F Aqueous df we
TDS-W-2540C df we
1405510-007A 8180-4-3.0 5/22/2014 1630h 5/23/2014 1458h  DENSITY-2710F Aqueous df we
TDS-W-2540C [ df-we
1405510-008A 8180-4-4.5 5122/2014 1630h 5/23/2014 1458h  DENSITY-2710F Aqueous df-we
TDS-W-2540C df-we
1405510-009A 8180-4-6.0 5/22/2014 1630h  5/23/2014 1458h  DENSITY-2710F Aqueous | df-we
TDS-W-2540C | df-we
1405510-010A 8180-4-7.5 5/22/2014 1630h 5/23/2014 1458h  DENSITY-2710F Aqueous O df-we
TDS-W-2540C ] df-we
1405510-011A 8180-FB 5/22/2014 1730h 5/23/2014 1458h  DENSITY-2710F Aqueous df-we
TDS-W-2540C df we
1405510-011B 300.0-W df we
2 SEL Analytes: CL SO4
ALK-W-23208 df- we
1 SEL Analytes: ALK
1405510-011C 3005A-ICPMS-PR df - metals
6010C-W df - metals
4 SEL Analytes: CA MG K NA
HARD-2340B [ df-mes
1405510-012A 8180-3-1.5 5/22/2014 1800h 5/23/2014 1458h  DENSITY-2710F Aqueous [] df-we
TDS-W-2540C [ df-we
1405510-013A 8180-3-3.0 5/22/2014 1800h  5/23/2014 1458h  DENSITY-2710F Aqueous df - we
TDS-W-2540C df - we
1405510-014A 8180-34.5 5/22/2014 1800h . 5/23/2014 1458h  DENSITY-2710F Aqueous [ df - we
TDS-W-2540C O df-we
Printed: 7/28/2014 FOR LABORATORY USE ONLY [fil outonpage 1: %M T| RT[Z CN_1 TAT[1 QcL)J HOK_ _ _ _ HOK_ _ _ _ HOK_ _ _ COC Emailed
WORK ORDER Summary Work Order: 1405510  Page 3 of3
Client: HDR Engineering Due Date: 6/9/2014
Sample ID Client Sample ID Collected Date  Received Date  Test Code Matrix Sel Storage
1405510-015A 8180-3-6 5/22/2014 1800h 5/23/2014 1458h  DENSITY-2710F Aqueous df-we
TDS-W-2540C df - we
1405510-016A 5/22/2014 1800h 5/23/2014 1458h  DENSITY-2710F Aqueous df-we
TDS-W-2540C df-we

Printed: 7/28/2014 FOR LABORATORY USE ONLY [fill outonpage 1 %M [ RT [_] CN [ TAT [ Q] HOK_ HOK HOK_ _ _ _  COC Emailed
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American West Analytical Laboratories  chain of custody Labsampesets | DSRS0

XFodIE

Client: HDR, Inc. Contact: Mike Funk (billing), Carin Loy (sampling) Page 1 of @ O\
Address: 3949 South 700 East, Ste. 500 Phone: Funk - 801-743-7818, Loy - 916-679-8737
Salt Lake City, UT 84107 Fax : QC Level: |
Project Name: UPRR WQ Email: michael.funk@hdrinc.com Turn Around Time
PO#: 217879 carin.loy@hdrinc.com
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Lab Set ID:

Preservation Check Sheet

Set Extension and

Amalysis  Preservative g} 0D -3 ~00U -COC, -0
Ammonia pH <2 H,80,

CoD pH <2 Ho80,
Cyanide pH>12
NaOH
Metals PH<2HNOs \[.05 v&> yeD yeD ves \JeD
NO, &NO;  pH<2H,80: ¢ ! l ] '
Q&G pH <2 HCL
Phenols pH <2 H,SOy
Sulfide pH > 9NaOH,
Zn Acetate
TKN pH <2 H;80,
T PO4 pH <2 H,80,
Procedure: 1) Pour a small amount of sample in the sample lid
2) Pour sample from Lid gently over wide range pH paper
3) Do Not dip the pH paper in the sample bottle or lid
4) If sample is not preserved, properly list its extension and receiving pH in the appropriate column above
5) Flag COC, notify client if requested
6) Place client conversation on COC
7 Samples may be adjusted
Frequency: All samples requiring preservation

*

The sample required additional preservative upon receipt.
‘The sample was received unpreserved

‘The Sample was received unpreserved and therefore preserved upon receipt.

® P+

The sample pH was unadjustable to a pH < 2 due to the sample matrix

The sample pII was unadjustable to a pII > due to the sample matrix interference



Sp3ozoBed vI0Z/8T/L e Hodoy

006°9¥% 000°S D0109MS  4SZZI ¥I0Z/E/S  USSSL ¥LOZILTIS 18w wnipog

08T 001 D0109MS  W9IZL PLOT/S/Y  ¥SSST ploziTs 18w WnIsse)oq

0£8‘y 001 D0109MS  W9ITI pl0Z/s/H  usssl ploziass 1AW wnsauSen

wT 001 DJ0109MS  woIZl ¥10z/5/9  ussst ploziess 1AW wnofe)

1end Jnsay g pasn pazdieuy  pasedaig spun punodwo)
[eondeuy  3unodoy  poyRN Aeq aeq

STVIAN TVIOL sjnsay [BINA[BUY

yrZ60  ¥10T/LT/S 3B PIAIRIY
YOETI  ¥I0T/ET/S  iareq UonRdIo)

V-1-0818 :dI dduwes juar)y

100-025S0v1 I d1dwes quey
6L8L1T/ OM JIdN ERUILEE |
foqupe) :pEINOD SuueouiBug YAH Juaty

LIOdTA TVIILLATVNY DINVOUONI

1204)0 VO
BYOOY 250f

10102217 A10reI0qR”|

$S0AD) * ] 9N

WOO'SQR[-[BME MMM (GIM

W00 SqQR[-[EMBI)[EME :[TeW-2
£898-€9T (108) :xed
9898-£97 (888) 9911 [[0]
9898-€£97 (108) :0u0yd

SIIP8 LN “AUD axe]yes
4Iinos 009€ 1SOM €91

ueous

SpJo 198ed  107/87/L e Hodey

2ouisap Jo 1030311 Klojeioqe]
00,90~ 22:1€:9} 82'20°+10Z :21ea

s pe st (110OOC9)ON
|eonAjeuy 1Sap UBSLBWY=0
xo _I—H.ma ‘nox yueyp

:£q paroiddy

‘WOOGBION Youjed=uo :NQ
WooqgsjoN
ouyed Aq paubis Alenbiq

‘uoneuided 1oj pajepdn sofed [y 1sanbar Aq pappe DO yored :+102/8T/L

"PISTAQI U92q Sey] | 98ed ‘pajepdn
u0aq Skt J02Ys J9A00 Y], "H[0Z/01/9 U0 panssi Ajjeurdrio 1odar e 0] UOISIARI € SI SIYL H10T7/11/9

‘e1ep [NJasn pur ojeinode Juueyied jo ssodind oy 10) eanjelrodwa)
USIqUE JB PaIO]S PUE PIAISOAL 210Mm sa[dures oy ], 's[eIsAIo 2[qnjosul Suneaio £q saLsIwayo
ay) s1aje sajdures yons Sulpiyy *(s)ojduwres auriq ays [[IYd 03 J0U PISIAPE SEM JUSI[O YL

'sasodind uone[no[es pue [onuod Ajjenb 1oj san3y

Jueol1uSIs a1y 0) paptodar ale s)nsal jeonkfeuy u] K105e[nSar Aue ym pasnjuod oq
jou ysnui i Suntodas ay ], “Xinew ojdures ay) pue pasualdjal poyiew oy Aq paprodal
9q Ued Jel)) UONBIUIdUOD Wwnwiuiw oy st siy ], "(1Od) nwi] uonenuenb jeonoeid

ay) 03 Judjeamba st wodaz ayy uo punoy wiT Suioday, syl “Aousiongye Jurdind
J10/pue ‘uonorNxa ‘uonoaful sjdures suruLISIep 03 K10jEI0qR] Y1 Aq PapPE AJ[eucnuAUI

st 1ey) punodwos a1eoLmns e sajeorpul spodar otueSIo wl punoj ,LING,, UONBIAIQQE Y,

‘[180 0} 22y [99] aseald 1rodoai sty SurpaeSos suIadU0d 10 suorsanb
Aue aaey noA J] -1sanbai uodn sjqeieAe aJe SJUSWNOOP 9d0OoS UOTIENIPAINOY "ASIMIOYIO
pajou ssajun s[020301d JYTAN Y} 03 90UEPI0dSE Ul pauriojsad a1om sask[eue [[y

‘LINOSSTJA] PUE ‘0OTXJJA] MON ‘OUEp] ‘OpRIOJ0)) Ul pajIpaiooe djels
SI pue {sexd, pue yein) u (v TIN) weidold uoneypalooy AI0JeIoqe] [RIUSWUOIIAUY
[euoneN 9y [ AQ palpaIode s (TY M) SILI0JRIoqe ] [EONA[BUY 1Sap UBOLIDOWY

1odas Sumor|og ay) ur pajuasald sasAjeue
oY1 JoJ $107/L /S UO (S)a[dwies /7 PaAIadal SALI0JEIOqET [EONA[BUY 1SS\ UBOLISWIY

0Tesoy1 -AIIvs qeT 1Ko une)) Jeaq

6L8L1T/OM WddN @A

LEL8-6L9 (916) 1L
LOTH8 1N A1) ave yes
00§ # 1589 Q0L YINOS 6+6€
Suussuidug YaH

Ko7 ue)

1200 VO
BYI0Y SO[

Jopall( Aojeroqe

$5010) " f 943

WO00'SQR|-[BME MMM 1M

W0D'Sqe|-[BMBF)[BME :[[RW-3
£898-£92 (108) xeq
9898-£9Z (888) 0941 1[01
9898-€97 (108) uoyd

SITP] LN “AND e e
PNOS 009¢ 1S9 €91

ueois



9 [1t4 D2SSUPPE 341 10 R 30410 asoind Aue 10§

soug0 osorad Au 0y

939125 J0 puR IRy 34) 30 SO iy 0] FUPI02IT Pum Ytz oo

Ind-2. 241 1A UOND9LUOD Ut 10 *5$0303d Ja jonpasd AU, 241 40 osn juonbasgns o safay wwodos s g 0 autew 3 Jo osn uanbosqns o SaRo|LALL 22S$AIPPE
o1 20§ paprsoud St L0G21 S, wODEULIOJu SSOUISNE [ 14 51030103 Y IAN 01 99UTPICI0 1 PauLOJ 10 08 VI PUB VS YA I e 141 10 951 SA1SN[X0 U1 J0j PIPIAI S1 110G0) SI L UOLTELUIOJU] $SIUISNE [BHUOPLILO D0 PAORIIE s UO PoIEO] St woNBuLO|uI Burduses 1euag $103003d Y TN 0 IUEPIOIE U1 PouLIepad 310 VI PUE “VALIS VA AU 01 01quaydde sashjpue [y
spJjoyofed +107/87/L O Hodoy SpJogaBeq  p107/87/L wereq woday
12210 VO HW0 VO
BYOOY 2501 BYI0Y 2s0f
J01211(q Alojeloqe’] 1000011(] AlojRI0qR ]
$S040) * f 9[AY $S040) * ] 9K
wod'sqe|-[eme Mmm ”DQ»} WO SqB[-[eME " AMM ”DD\S
WOd'Sqe[-[BMEI)[eME :[lew-2 WI09°SQR[-[EMEA)[EME :[TBW-D
£898-€97 (108) xeq £898-€92 (108) xe.]
9898-£9C (888) 13241 |[O, 9898-£97 (888) :324,] |[0],
- € -ouot 9898-£9¢ (108) U0y
009°€S 000°S D0109MS szl vl0T/E/d  usssl viozays — 1Aw wnipog 9898-£9 (108) Hd 009‘LY 000°¢ D0109MS  uzszi vlowem  usssl vloguTs 18w wnipog i
0LLT 001 D0109MS  WIbTI bLOTSO  ussst vlozuus /AW wnisseiod 080°€ 001 D0109MS  U6ETI PI0Z/S/O  usss] vloTazs 18w wnisseoq
08LY 001 D0109MS MIVTI ¥10T/S/9  USSSI VIOTILTS 18w wmnisauge 0s¢'s 001 D0109MS ueETl $107/5/9  USSS1 YLOTILUS 18w En_mm:mﬂz
(124 001 D0109MS  UIBTL ¥LOZIS/E  ussst plozews  1/Aw wAED  gr1pg LA AND e HES 8PT 001 D0109MS  WesTl pl0ZIS/O  usssl vloziLzs 1AW wned  ¢pipg L0 AN e S
&end Jnsay gy pasn pazAjeuy  pasedaag spup) punodwo) NS 009€ 159 9% rend nsay it ¢ pasn pazdjeuy  paiedoag syun punodwo) Hinos 009€159M €9y
[opilpuy  Jupaodoy  pour e aeq 1eondeny  Bupdodoy  pouRI aeq aeq
STV.IAN TVIOL snsay [wankeny STV.LAW TVIOL sHnsa [ednLewy
Upz60 vI0T/LT/S 3B PIANY Ypze0 vI0T/LT/S OV PAAIRIMY
13)B(Q UONII[O; 12)B( UOPIIN|O,
4sse0  vI10T/ET/S d uondR|[0) ueosus YseTl  v10T/€T/s ] a ned 1S9/ UBOLIBWY
4-7-0818 QI 2dureg yd1D : 4-1-0818 ‘a1 ddweg yuan)
£00-0T$S0r1 I ddwmeg qey 200-0zsSOy1  :al Adweg qe]
6L8L1T/ OM MIdN p0foig 6L8L1T/OM MAdN aforg
Aouue)y :pEIN) Suuesuidug YAH ua) AoTule)  :PBIVOD SunsawiBug YAH U3

LIOdTT TVOILLATVNY DINVIHONI LYOdTA TVOILLATVNY DINVIOUONI



0y urg 12110 osodind Ko soy
bosqus o SaBojisug odssaIppH
o1 s Lot us Fufdures 1UoUD S{020101d Y TN O3 OUEPIO3OE Ui PoLLIOLSd 342 VAIDY PUE Y ATS Y A3 9 1 J1GE31|0cs S0SAIEu 1y

10504 ou 300202 KuBdwioD $1y 1. 19FIGD VO AJu0 PaIUIT 9q [ D3SKOIPPE 08 J0] e 19410 dsodind Aur o) 9203135 10 PUE PRI 3 J0 S0IA a4 01 FPIO30E PUT L1LE} POOT
oossaupps 110003 511 Jo oEAI|QN-22 94 YA LORDUO Uy 10 ss0001d 10 1pod Aur o oyws 10 o

201 10 95 AISN[3X0 041 0] PIPIAOIA 81 1T S{Y . 1UORULIO] $SOLISNE [FHLIPYUOT DO PIYIRIN 34 o

0855 0 R Spet 0 S 4 1 B g0sepus

187 PO  S1sKjzue Jo/pus uoads JO

ueuLioysad anp o) dof 1d0¥a

Sryo9aBed ¥107/87/L -areq wodoy

001°6h 000°S 20109MS ugszl vloT/e/s  USSST yIoTLUS 18w wnipog

09LT 001 D0109MS  USKCL ¥102/S/9  usSSI vIOTLTS 18w wnisselod

09L'Y 001 D0T09MS  uskzl vloT/s/e  usssl vloeys 18w wnisaueiy

9€T 001 D0109MS  ¥sTl ploz/s/9  ussst plozeess 1AW wnio[e)

1end Jnsay Ny pasn pazdjeuy  pasedaag spun punodwo)
jenAleuy  Sunioday POy aeq Aeq

STY.LIN TV.LOL SHnsaY IS sy

UrT60 YI0T/LT/S IR PAARIY
USEET  YIOT/ET/S  :d1eq uondd|Io)
v-6-0818 @l ddures yuan)
€00-0ZSSO¥1 @I ddwes qu
6L8L1T/ OM ¥UdN afoag
Buposuidug YAH QU

LIOdTA TVILLATVNY DINVOIONI

AoTupe) :pBIUCD

120140 VO
BYDOY 350[

10102117 Arojeioqe]
$S010) * . 9[AY

W0D'SqR[-[EMB MMM (oM

EOO.mﬂN—:—NB&@—NBN
£898-£92 (108) xe]
9898-€97 (388) 19914 (101,
9898-€97 (108) auoud

STIP8 LN ‘A e es
YIMOS 009€ 1S9M £9F

3} ueodisw

SyJogoBed y)0T/8z/L P Hodoy

00¥'LY 000°s 20109MS W9STI $I0T/E/9  USSSI PIOTILTS 18w wnjposg

0SLT 001 D0109MS  Uerzl vI0Z/S/9  usssT vloznzs 18w winisse1oq

orL'y 001 D0T09MS  Uetzl vloT/s/o  usss) viotnzs  FAw wnisauSey

9€T 001 D0T09MS  Ueszl ¥l0Z/S/9  usssi wloziys 1AW wniEe)

end nsay iy PIsn pazAjeuy  paasedaag spup) punodmo)
leandleuy  Sunioday  PoYRI aeq Aeq

STVIIAN TV10L sHnsaY [BANA[EIY

UpTe0 TIOT/LT/S — :PIed PIARRY
USIOT  FI0T/ET/S 3398 UORII[I0)
V-2-0818 :dl ddweg juand
$00-07$SOP1 @1 d1dweg qey
6L8L17 / OM q¥dN :ppafoaq
Supesuidug YAH SualD

LIOJdTA TVIILLATVNY DINVOUONI

AoJuue) PEBUO)

10O VO
BUYOOY 9SO[

10pan(q K1ojeoqe]

ssOID) 4 914N

WOO"SQB]-[EME MMM 1qOM

W00'SqR[-[EMBF)[EME :[TeW-2
£898-€92 (108) :Xeq
9898-€97 (888) 19944 [|0L
9898-£92 (108) :9u0yd

SIIP8 LN “AnD axees
INOS 009€ ISoM €9t

uedBWw



SUHOADE 241 s U020 0y Hodos
+ uogeojun

syiogafed p10z/8z/L P Hodey

001> 001 DOL09MS 49160 ¥102/6/9  Msss1 vlozizss 1AW
001> oot D0109MS 9160 ¥10Z/6/0  MSSSY ploziLe/s /AW
001> 001 D0109MS 49160 PIOZ/6/9  USSS1 PLOTILTIS 1/Aw
001> 001 O0109MS 49160 PIOZ/6/9  USSST bIOTILTIS 18w
1end Jnsay FT10 T ¢ pasn pazhjeuy  pasedaag spun
1eondleuy  Junodoy  poyRIW aeq R
STVIIN TV1IOL
upce0  ¥10T/LT/S
Yyoeol  vI0T/ET/S
q9-0818
£20-0TsS0v1
6L8L1T/ OM WidN
AoJuue) :PEIU0D Buueauiug YaH

LIOdHY TVILLATVNYV DINVOIONI

wnipos
wnissejoq
wnisaudej
wniofe)

punoduwo)

sHnsY [eanA[Euy

:3)B( PIAIINY
1938 UONII[0D
:q ddwieg yua D)
a1 ddureg qey
:39afoag

Huen)

20005 J0 pus IpRY 9} J0 5D O

Fuipi003% pu Yy POOT Uy SISA[BUR JOPUE UORDASU JO 2RO op Y 10] 1609%) A1 IqISuOdsD1 0 s1d039E AUEAIOD $14 . 19EIW03 o A{00 paneesd |
051

SpJoLe8ed  $10Z/87/L ‘eleq wodey

12010 VO
eYO0Y 950[

1oj0a11 A101er0qe]
$S010) * . 9[KY

WOI'Sqe|-[BMB MMM (Gam

WOD'SQR[-[EMEED[EME :[Iew-d
£898-€9Z (108) X
9898-£97 (888) 19914 (101
9898-€92 (108) :ouoyd

00T°TS 000°s D0109MS  Wouel vioz/E/s  usssl viozies 1AW wnipog
098°C 00T D0L09MS  Wpogl v10T/6/9  WssST vlozizss 1AW winisseloq
016y oot O0109MS  ugell ¥102/6/9  USSST vlOTILUS 1Bw wnisaugey
SITH8 LN “AND e yes we 001 D0L09MS  uzvll v10T/6/9  Ussst ploziczss 1AW wniofe)
Yog 009€ 1S3M €91 end nsoy yuny pasn pozjeuy  pasedoxg 1T punodwo))
feondfeuy  Supaoday  pourdn aeq aeq
STVLIAN TVILIOL s)nsay [BINA[EUY
uyz60  v10T/LT/S :dJe( PIARIIY
1998 UONIINO;
ueonsw yscel  v10T/eT/s JEQ UONIII0D
: €-6-0818 ‘I ddwes yuayd
900-02$SOpI  :@1 drdures qery
6L8L17/ OM MAdN spveloag
AoTune) :PBIUD SuesuiSug YaH EUE e}

LHOdHH TVOILLATVNY DINVIOIONI

i 305304 0y 105 ey 3900 asodine Kun soy

1030 VO
BYO0Y 3s0f

10102117 K10tRI0qE ]
$S0ID) * f B[AY

WO0O'SqB]-[BME MMM 1M

WOO'SqE[-[EMED)[BME :[IBIL-0
£898-€9T (108) X
9898-£97 (888) 19911 |10,
9898-€92 (108) :2u0y

SII¥8 LN “AnD e ies
NS 009 1SAM €91

1SapA UBDLIBWY



220195 Jo pu opR 34
1qnd-a3 91 Y31 vooau:

19mu00 10 Ajuo pares o 1

SyJo0198ed  ¥10Z/87/L @veq wodey

009°01
009°7T

H sT1
00TpL

£33

1end unsay

[BanAjeuy

osL'e
001
0050
000°S
00§
yung
Sunaoday

Ao ulre)

anpoxdas 10 s sit o 1

“aull) Buipjoy 2y fo apisimo paaradsd som ajduing - H

000€q 00T ¥107/5/9 1A aeyng

HOVETNS  UE0ST ¥10T/6/9 1w (£0D®ED se) ssoupiel

D-0-00SYINS 0021 Y10ZILUS 18w ua8AXQ paA[ossIq

000¢d 48091 ¥102/5/9 18w puoyD

JOTETINS 40011 PLOT6TS 18w (£00®) sB) Anuiey]y

pasn pazAjeuy  pasedarg spupn punodwo)
POYRI aReq ANeq

sHnsay [Eand[euy

Urze0 FI0T/LT/S — d¥ed PAAIIY

YSETT  YIOT/ET/S  :eled uond3io)

g-1-0818 ‘Al ddwss juar)

200-02SSOPL @1 drdures qey

6L8L1T/ OM MAdN 1foag

PBu) FuneenSug YAH QuaKD

LIOdTY TVIOLLATVNY DINVIOUONI

o e 0 Ausduton s o ey o
20101 JYTIN 01 99UBPI0ID% W WO 015 VALY U

208523ppT 243 0] upty Joyto 3sodnd Aue 1oy
0 380 10oboSqnS J0 $IT|1ALLY SSSAUPPT
TS VD 91 03 ofgroqdde sasjeur (1y

100 VO

BUYI0Y 3S0[

1030211(] A10jRIOQET
$S040) " f 9[A

WOO'SQR[-[BME MMM QoM

W00'Sqe[- [EME@)[EME 1| IRW-0
£898-£92 (108) :Xe]
9898-£9Z (888) 1994 |10,
9898-£9Z (108) :2uoyd

SIIP8 LN “Au) axepies
YImos 009¢ 1S9M €99

1901 AIYNY

1Sop ue

PR 33 010 50/ 4 01 FuIpiosIw

o 40 osm s

SpJo6a8ed  ¥10z7/87/L e wodoy

X3 041 0] PIPIACAA $1 Moo SI

00601 0SL'e
00507 001
000°LL 000°s
(k44 008
1end  Jnsay nury
[eandpuy Sunuodoy
Ko7 uue)y

30 5s0201d 10 100p0Ad ue 0 o
oy ssaursng

58 pood ur sisAjaun

0 00€a
H0YETNS
000¢d
HOTETNS

pasn
POURI

ae3U0)

ystsl v10T/S/9
YEOST ¥102/6/9
YzZ$ST ¥10T/5/9
Yool1 vlozi6TS

pazAeuy  pasedaag

aeq

ds03 0u 909997 Ausdiion siy 1. 1961009 Uo Ajuo.
30 uonanpoda: 10 ‘gz 1 Jo 10qued

1w eJIng
TR (£0D®) sB) ssaupieH
R SpHOID

/A (€00®D se) Aupeyly

shun) punodwo)

Req
s)nsay [BINATEUY

uree0 v10T/LT/S ) PIARIY

YOSTI  YIOT/ET/S 038 UOIINI0D
v-1-0818 :dI ddwes JudiD
100-02SS0¥1  :@1didwes quy
6L8L1T/ DM ¥¥dN BELILYE]
SupeouBug YAH Juar)

LIOdTA TVIOILLATVNY JINVOAONI

% 5q |13 93550ppe

0] ury 13190 9sotlnd Aue 103
5o

12430 VO
BYI0Y 380(

1030011 A10yeI0qe]

$S010) * J 9K

WO0D'SqR[-[BME MMM QM

WO0'Sqe[-[BMBE)[BME :[TRW-2
£898-€92 (108) :Xe
9898-€97 (888) 2344 1|01,
9898-£97 (108) :auoyd

STIP8 LN K10 oyer] ies
YINos 009¢ 1S9M €9¢

sy

3 ueo




ey PoOSt uy wis4jeur Jopue oraadsur Jo 2303150 o0 241 0) 1099%a Ayl isuodsai ou s1d0298 AuBHwIOD SKY . 19EAO0 U Al
10 uonanposdaz 10 ‘s 1 Jo saquiut Aun o Auadu
oUHa 31030101 VTN OF 99UPA0IIE Y PIVLOLIA OIF VAN P

9309135 J0 U 9DEA] 34 JO SN 91 0} upI03. pu

ay1 10 1 505 0w 5309220 Ausdod 141 16305
o300 wy 110das $1y1J0 vononpoIda 0 118 1110 0quIn Au 10 Aurdl
eusiojut Fuyjdures 1UoUag $1030101d JVTAN O) OIUTIOII Ut PIUIOIL 936 VA PUE VAL VD

253135 0 PUE 3PEAL 341 J0 $J ) 01 SUIPI0IIE PUE e POOT by SISLPUR 107 s
i UOO20D ] 10 *$593036 30 131po3d AU J0 o[ 10 UoLOWIOI WOUITSILIIAPE U U
$n|3%0 911 10) PapIACL 8} Ldad §T1. LONPLIOJU SSILAG [RAUSPLUC) D0 PAHIRE A U0 PaIe30)

wodas s
o 30 250

ossaippe
o sosA|

SpJoTIo8ed  110TZ/8T/L oveq uodoy

SYJ0 1198ed  ¥i0Z/8T/L e Moday

1030 VO 43030 VO
BYOOY 350[ BYOOY 3501
1010211(] AJ0jRIOqE | 101211 Klojesoqe’|

$S0I0) * . 9N

W0D'SYB|-|BMB MMM 1GOM

wWoo'sqe[-[emed) [EMe ([Iew-d
£898-€92 (108) x4
9898-£97 (888) 9944 [101,

2wty Buipjoy ais jo apismo pantaosd svm aduwg - |

$S0I0) " 9]AY

WOO'SqR]-[EMB MMM 1QIM

wod'sqe|-[emeg) e
£898-€9T (108) :xe
9898-£97 (888) 12214 1101,

00871 0SLE 000¢d 020 ¥102/5/9 /8w aeIINg
¢ . 9898-£97 (108) *duoyd . X 9898-£97 (108) :ouoyg
08L6 0SLE 000€d LOIT $T0T/S/9 1Aw aeIng 00€°0T 001 SOVETNS  UEOST ¥102/6/9 1Aw (£00®) s®) ssaupiel
001°02 001 HOVEZNS  HEOST +10T/6/9 1Aw (£00®D se) ssaupieH H 005°0> 00S°0 D-0-00SPNS  H00Z1 $102/LT/S 1Aw usBAxQ pajossiq
006'¥9 000°S 000€d HOKO1 ¥10T/S/9 lcil apuoyD 00268 000°S 000¢d 4zol ¥102/5/9 1/Bw Elitiie)
katy 0'0S HO0ZETNS YOOI PIOT/6T/S 18w (£008D s8) ANUIeNIY | 1pg 11) “AND e 1jes 86€ 0°0S HOTETNS 40011 Y10Z/6T/S 1w (£00®D SB) AUV g1 [pg L A1) aver] 1es
1end INsAY nuny pasn pazhjeuy  pasedoag sy punodwo) HINOs 009€ 159 €91 1end 3nsay nung pasn pazdjeuy  pasedaag syun punoduro) 1NOS 009¢ 159, €9
[wndeuy  Supioday  poursw ageq aeq reondleuy  Sungoday  PoyIdAl Aeq Aeq
sHNSAY [EINA[EUY s)nsay [ednA[euy
Uyrc60 ¥10T7/LT/S  ered PIAINY Y260  v10T/LT/S )eQ paARY
YS1ol  v10Z/€T/s  93eQq UonIR|0) 1veos Uss60 107/€T/S  93e( UOBIII0D wwn v W:.m_o,_ﬁ Slvny
V-z-0818 :dI 21dues ywRlD g-z-0818 sl 2ldwes yuanD
$00-0zSSOP1  aI ddwes qery €00-02SS0F1  :aldidwes qey
6L8L1T/OM ¥IAN 0foag 6L8L1T / OM WAdN :o0foig
AoTuue) :PBIUED SuesuiBug WAH ElicTe) LoTune) :pPBIUOD Suusouidug YAy udID

LIOdTA TVILLATVNY DINVOUONI

LYOdTH TVIOILATVYNY DINVOUONI



00 0 i Spe 1 Jo s g o Bpossepue i 0

ur 10/pus uonadsuy Jo auBLIOIa op Ot 0y 14930 yiqisuodso) OU $1dOddY

oo s oo o £1%0 8501 241 10) 1R 910 s0idind Au 10

wosuaApR 200

uy vodas sy

e Aunduio2 5410 JWEU 941 J0 050 WONDOSGNS 0 STT1A11d SSTIPPE

o oot 10 BOpo3d 1 oo L1 Doy S RPN, D00 PoKo o4

SyJo vl 98ed  ¥107/8T/L ‘A1 Lodey

PoIE20] 1 uopeuC)UI

esotond YRS ) ooumpiesss th poioiad e YA PUE VAGS AL ) f e

“auyy Suipjoy ai1 fo apIsino paa1ada4 spm ajdwng -

12010 VO
BYDOY SO

J0100.1(] KI0jeloqer]

$5040) *f 91K

UI00"SQB[-[EME MMM (OM

WO'sqe[-[eMeD) |Eme
£898-€92 (108) xed
9898-£97 (888) 19914 |10,

00901 0sL'e 000€3 USEIT Y10T/S/9 18w ANeJng
8 8 . 9898-£9Z (108) :2uoyd
008°0T 001 HOVETNS  4E0SL ¥102/6/9 1AW (£0D®D se) ssaupaej|
H 0080 0050 D-0-00SYNS 400z ¥LOTILYUS 18w uaBAXQ paA[ossIq
001°1L 000°S 000¢d LLLL $102/5/9 18w ApHO[YD
L9¢€ 008 HOTETNS  H0OI1 PI0Z/6TIS 1Bw (£00®D S8) QMUIENIY  ¢11pg LN ‘AuD 9T Hes
end )nsay BTG ¢ pasn pazAjeuy  paaedaag spun punodwo) HnOS D09 ISOM €97
[wondleuy  Supaoday  poyRW 2eq aeq
s)|nsay |BonAjeuy
YvT60 PIOT/LT/S — R1ed PIARIY
YSZEl  F10Z/ET/S OB UOPIINIOD s 41v0uvsouri 1o isivny
S0, uedusw
6-5-0818 a1 dummg uayy 5 OM : v
900-0zsSOP1 a1 31dwes qey
6L8L1T/ DM MHdN 393f0ag
KoTule) :pBIU0) Fuuesuiug YAH Blicliie)

LIOdTH TVOLLATVNY DINVIOUONI

40 punspu oy 0 sl o oo pus g pood

0 1d 10 130poKd A J0 9]

SyiogleBed  ¥10T/87/L ereq bodey

095°6 0SL°€
00202 001
00S°LY 000°S
1344 0°0s
end nsay g
Teani[euy Sunuoday
Ko7 une)

0°00€d
HOVETNS

0 00¢d
HOTETNS

pasn
POYRI

BRIETI Y

5 30/pus wonoodsu fo ooumQyiad onp

UETIT ¥10T/5/9
UYEOST ¥102/6/9
USS9I ¥10T/S9
Yooli v102/67/S

pazdjeuy

pasedoag

p 10y 10350

1 a1efIng
/A (€00 $¥) ssaupiey
1R apLod

18w (£00ED sB) AuiEyy

spun punodwo)

Aeq Aeq

sHNsay [edABUY

UPT60 PI0ZLT/S  9Ved PIAPINY

USEET  PIOT/ET/S IR UOBN0D
V-6-0818 I d1dweg juai)
§00-0zsSoy1 @I d1dwes quy
6L8L1T/OM WIdN paafoag
FuussuiBuyg YAH JuaD

LAOddd TVOLLATVNY DINVOUONI

12OPJO VO
BYO0Y 250f

100011 A10jel0qe]
SS0ID) “J 9143

WI0DSQB|-[BME MMM (oM

WOY'SAR]-[BMBE) [BM
£898-€9 (108) :Xed
9898-€9¢ (888) 19941 [I0L
9898-€92 (108) :uoyd

SLiv8 1N “Andavye1yes
1N0S 009E 1SIM €9

S3IHOIVHOEY I 1VDILAIVNY

1SOAA UBDLIBW Y



Sy3o91e8ed  107/87/L eveq podey

1en0

000°9S 1
€99

sy
[eamhjeuy

008 D0PSTINS

0 JOILTAS
nury pasq

Supaoday  poyRRW

Aoquue) :jRBIUC)

LIO0dTd TVOLLATVNY DINVOUONI

YOEI1 ¥I0TRUS

HESLO Y10Z/8T/S

a1 20y 1daaa A
1) Qi UOR2U03 | 10CDS 5
a1 0 950 OAISN[2XD oW1 10) POPIAV] 3} ool S| ZUOIBULIONU] SSOUISTE [FRUIPLUCS) *I0:) POUSRIIE 94} U0 PafEa] 1 LOEULLOU

pazijeuy  patedaag

aeq

Suodsas o1 53002 AUt Sy 1 196109 U0 A|u0 POIUUIS 3G [[1 SISSOIPPE I 0 S

18w SIOS PaA[OSSIQ [E10L
4/ Aisusq
spun punodwo)

Aeq
S)nsay [edDA eUY
urz6e0  v10T/LT/S 1)B( PAARY
ysvel  vI0T/ET/S  dIBd UOBIII0D
0'€-6-0818 a1 Aidweg 1D
800-0TsSOP1  :q1 ddweg qe]
6L8L1T / OM UAdN p0aforg
SuueowmSug YAH Quard

‘osodind Aue io
g 03s50ippe

d
101d VTN O3 2oURRICa2R y pauuiagiad o1n VALY PUL VANIS VM. 34 0 0[quoljddu SasA]eus [y

1000 VO
BUYI0Y 2SO

1030011 Alojeloqer]
$S040) * ] 9K

WOO'SAB-[EME MMM QM

WOD'Sqe|-[BME)|BME {[TeW-0
L£898-€9T (108) :Xe:]
9898-£9T (888) 10944 |[0L,
9898-€92 (108) :ouoyd

ST1P8 1 KD ey es
4INOS 009 1S9M €9

ueosue

oup o 351 24|

spJogrefed pI0T/ST/L ‘oNeq Hodoy

X3 04s 10) POPIACIG St Loda

000°.S1 00§
€59 0
e  ynsay nurg
[eapdleuy  Supaedey
Ko7 ule)

LIOdTA TVIOLLATVNY DINVOUONI

uonsuLOJU] S$auIsE

op oy 10y 1

dsas ou s

dwioa sty

DOYSTAS
AOILZNS

pasny
POURN

Bhalalilve)

YOET 1 P10T/8TUS

YISLO ¥10T8TS

pazdjeuy
aeq

o3 i s0dos
Sujdues

paaedaag

aeq

yrz60 v10T/LT/S

/3w
&40

spun

poidos 1o Yuis S Jo 3oquioti
190 $1030101d TN 01 93uEp10936 Ut Pawojad 018

SPHOS PAA[OSSIC [B10L,
Aysuaq

punodwo)

s)nsay [BINATEUY

12)B(Q PIAIRIY

USPEL  PLOT/ET/S  :29eq UondIN (0D
§'1-6-0818 @i dwes 1D
£00-0ZSSOY1 Q1 didwies qe]
6L8L17 /DM WddN 399fo1g
Fuusawidug YAH QualD

FI03 U0 KJuo PO 4 |1 O3SSIIPPE D41 J0f UL LN

% PUR VAT VD 94 01 olgeijdde soskieue fly

sodind Aus 10
d 95501ppe

420 VO

BUYI0Y 3SOf

10309111 A1ojeloqe|

$5010) *J 91Ky

WOD'SGE|-[EME" MMM 1GOM

WOY'SQE[-[eME)[eME :[IewW-2
£898-£97 (108) :xe4
9898-£9¢ (888) 10917 JIOL
9898-£97 (108) :ouoyd

S1IP8 L0 “Au) e ies
1INoS 009¢ 1S9M £9¢

SIIMOLYNOHY ! T¥D LAIYNY

SOAA UBDLIBUIY



920135 J0 P IR 4 O I 04 01 Furpaods pu ey P w5

wodas sup yo uoiye

1 15 5 s 1 05 POLACH] 5 1O AL OTRLLL SN FLOPAIC O POUSHTS o 00 oS50 s ool

SyJoglefed ¥107/87/L ‘aveq nodoy

1end

000°0ST
L'99

sy
[eandjeuy

00§ J0PSTNS

0 A01LZNS
Ny pasn

Supuodoy PO

Kojuue) :PBIUE)

pis Lot 0 SIS0 Snp 410 o &

YOEIT ¥102/8T/S

YISLO YIOZ/BUS

paiedaag
aeq

pazA[euy
aeq

uyz60  ¥I10T/LT/S

suodsas ou sidosoe
onpoido. 1o

/8w
a

snun

140 Jaquiou A

SPIJOS PAA[0SSI [#10],
Ansuaq

punodwo)

synsay |edndjeuy

:2)8( PIAIINY

Ysyel  P10T/€T/S  e3e@ uondI|I0)
0'9-6-0818 :dl dduteg Juau)
010-0TSSOP1 @l ddwres qery
6L8L1T/OM YN pafosd
Suueawisug YAH uaID

LIOdAT TYILLATVNY DINVIOUONI

nduio5 Si 1 1961109 U0 A0 PORURIS [ SOSSTIPPL O 10
10 Aueduwio3 s o 3 2 o o5 anbosa:
190303d Yy TIN 93 09UBPI030E Ut pauLInyad dlk VYN PUE “VALGS VD Ul o O[qF:

soyo osodind
aBoliang o

10130 VO
BUYI0Y 250

1030211(] Aloteroqer]

§s04D) * f I[AN

WD SQE[-[EME MMM 1qam

WOY'Sqe[-[eMBF)[BME :[IRW-O
£898-€92 (108) :xe
9898-€97 (888) 1221 ([0
9898-£97 (108) :2uoyq

STEP8 LN “AID o3eTIEs
IN0S (09€ 1S9M €97

SIHOLYNOEYT 1V LA T¥NY

SPJo L198ed $LOT/BT/L Oveq Hoday

1end

000°9ST1
vr9

sy
eanAeuy

008 D0VSTINS

0 H01LTINS
nwrg pasn

Buptodey  pouyr

AoTuue)  :peIu0)

YOET 1 +10Z/8TS

UISL0 ¥102/8T/S

pazAeuy  paaedasg
eq aReq

1B
AL

spun

urce0 v10T/LT/S

ysyel

Y10T/€T/S
$'p-6-0818
600-0TSS0V T

6L8L1T/ OM YddN

Sunesuidug YAH

LIOdTA TVILLATVNY DINVOUONI

SPIIOS PAAJOSSICT [10.L

Aysuaq

punodwo))

SNSAY [BINALEUY

1306 PIAIRIY
:3)e( UOPIIN[OD

@1 ddues yua)

@1 adutes qey
afoag
HWLAD

13030 VO

BUYD0Y BSOf

103021(] AI01BIOQET

$8010) * ] 9[AY

WOO'SQR|-[EME MMM 1QOM

L0Y"SqR[-[BMEF[EME [TeW-0
£898-£97 (108) x84
9898-€97 (888) 19214 [[OL
9898-£9T (108) :ouoyd

SI1p8 LN “AnD ae1es
PNOS 009 1SOM €9Y

1SOAN UBDLIBW Y



dind Aur 10
4 2355210p8
dn sasKjour |y

Poos ui 54 wonodsuy onp aup 10y ydoaxa o a duod suy L 3983007 U0 K] paruRIA 2q [11 03852ppT 0L 10
130 9[RS J0 uoOWDId ‘WaLLASIAPR 241 nonpoidal 30 JJEis 3 70 50quISRY e 30 AusdoD SIG) O S DG JO 95T JONbISANS JO 503
I [FNOPLUOD 30 POUSSIIE 3L UO PIIEDO) 5 1ag $1030t0d JYTAN 01 AAUEPI03 Ut paULIOIIAE 217 VIR PR *YAAS VA U1 01 3]

50031 0 510079 Aurduiod SIL 1RDD U0 Ajuo patuaif aq
10 uonanpuIdo. 10 ‘yels S 10 JaqUIAN AUt 10 A0 S 40 U
110 s{or0701d 3y TN 03 99UEPI039E W patkiofiod oie VDY

9195 J0 U 9P 341 )0 59[r ot 01 Fups3 puc ey oo uy SISALHU Jospus won30dsut 1o 93uLLOKAd oM a1 0j 19K A 923501ppE oW 407 WY S0 Ss0LNd e Jog

j0dos s

2210135 0 pus 3R 41 0 911 34) 01 FuIps020 pue
1qNG-22 241 Uaes UOHIIDLIOD UL 10 5593010 10 130Po:
awtsn{ao 2y 10] PoPIAOId Sy HOGDI SYL ODPULOIY) 5591

SpJo 0z e8ed  ¥107/8T/L AR Hodoy SyJo6lefed  vI0Z/8c/L ereq Hodsy
IR0 VO 10 VO
BYI0Y 2SO BYIOY 3SO[
10103.1(] A10jel0qe| 1019311 A101810qET
$S0ID) *J 9[AY $5010) * ] 9[KY
WOd'SQB]-[BMEB MMM 1qIMm Eoo.wn_m—v_.m?/m.k;\;/ gam
UWI00'SQR]-[EMERD[BME [TRW-D WOD'SAR]-[EMBM)[EME (|IBW-3
£898-£92 (108) :xeJ £898-€92 (108) :xeJ
9898-£97 (888) 19214 J[O, 9898-€97 (888) 12244 |[OL
9898-£97 (108) :9u0yd 9898-£97 (108) :2uoyd
000°112T 00 D0PSTNS YOET 1 Y10T/82US 1Bw SPI[OS PaAJOSSI(] [BI0L 000°8¥1 008 D0¥STAS WoELl PLOTBTS 13w SPI[OS PaAJossI(] [€10],
799 0 dOILTAS qIsLo v10zBTS /40 Aysuaq SIS LN “AuD aye yes 99 0 d0LLTNS 4ISLO ¥102/8T/S /91 Ansuaq SLIP8 LN “AND ae] 1es
1end Jnsoy yun pasn pazAjeuy  pasedaig spun punoduro) oS 009€ 159M €97 1end ynsoy NG | pasn pazjeuy  pasedarg spun punodwo) 1AN05 009€ 359 £9¢
[Boni[euy Sunuoday POYRIA aeq aeq Teansjeuy Bunrodoy POYRIA e aeq
synsay [eanA[euy snsay [eanAeay
urze0 v10T/LTS 193e( PARY 4yre60 v10T/LT/S 19JE( PAAIRIY
:3)E(Q UONII[O; 138 UONIIY|O
Usvel  v10T/€T/S ' U020y s ueou ysezr  v10T/EYs d nod 1o UBDLIBWY
0'L-6-0818 ‘1 d|dwsg JudAD §'9-¢-0818 1 ddwes yuayd
710-07sSop1 @i ddwes qey 110-0T$s0p1  :@Idwes qery
6L8L1Z/ DM HHdN 29afoug 6L8L1T / OM WAdN aafosg
AoTuue) :PBIUOD Sunesuiug YAH udID) KoJuue) :3P0EUCD BuuesuwiSug YaH suAD

LIOdTH TVOLLATYNYV DINVOUONI LIO4dHA TVIOILLATVNY DINVIOAONI



50 8SNIOXD D11 10)

0ua195 J0 pue apE 241 0 9[ OY) 01 Fuiplona puw ey poos) u sisk{rue
03 ut 50552304 40 19npoId AU J0 OJES 10 WOROWIOI
o1d st Modas S| UONELIOTU) $SOUISNG [PRUIPIILD) D00

SYJ0 7z o8ed  v10Z/8T/L ‘e Hoday

1end

000291
¥'s9

nnsay
[edndjeuy

00§ DOYSTNS

0 J0ILTAS
nury pasn

Supsodey  pouyrR

KoJuue) :PpBMIUO)

YOEr ¥10Z/8T/S
UISLO PIOZ/RTS

pazAjeuy
aeq

U020 Ut HOdDA S 0

107 100 4 1 01 5103238 AUEA03 Sy, 1381003 10 |0 PaIURIE 34 [[1 938524pPE O
i 70 owew 9y Jo b:

s s jo %

3o 9sodind Aus 107
AoljALg 995521ppE

Loyl dnjdues

13w SPI[OS PIALOSSIL (€101

/a1

paaedaag
aq

snun

urze0  v10T/LT/S
UseTl  v10T/€T/S
S'1-1-0818
Y10-0Z5S0v1
6L8LIT / DM WAdN
BupesuiSug yaH

LHOdTA TVIOILLATVNY DINVOIONI

fsuag

punodwo)

s)nsy [ednA[euy

196 PIAIIIY
1318 UOHIBNIOD
@ ddwes yuaD
<y ddueg qey
:2aforg

BLC o)

_
H0a $1030701d VTN 01 99UEPIOE Ul pLLIOGIIA 2 VAN PUE VALGS VA OH) Ol D(QRaI[do sasdjpum |y

10UJ0 VO
BYDOY ISOf

1030911 A107810q8 ]

$8010) "] 3

W00 SQE|-[BME MMM (M

WOD'SqR[-[EMBE)|EME ([TEW-3
£898-€9T (108) xed
9898-£9¢ (888) 12914 101
9898-£92 (108) :9uoyd

SIIPS 1N ‘AuD e 1es
ymos 009¢€ 159M €91

ueduew

925501ppt 04 103 Byt 49410 9s0dnd Aup 10
30 251 wanbasqns jo so%

o oy dsa1 0u 5109257 Aupduwion s1y , 19610 U A|uo paiuesf 2q |

SyJ0 17o%ed  1107/82/L ‘deq nodoy

H0WO VO
BYO0Y 3sof

J090211(] Kiojesoqe |

$S010) * J 91K

W0D'SQR|-[BME MMM 1QIM

Woo'Sqe[-[EMED)EME :[BW-0
£898-€97 (108) X8
9898-€£97 (888) 9211 [[O],
9898-£9Z (108) auoyd

000°817 00¢ DOVSTINS  HOEN1 PIOZBTS 1w SPI[OS PAAJOSSI(] [B10],
$'99 0 AOILTNS  UISLO ¥1OZBUS &/l AUSUSA g[8 L1 “AND) aye TS
end  ynsay nuiry Pas pazAjguy  paasedasg spun punoduoy  PNOS 009€159M €91
[eondleuy  3unoday  poyRK aeq aeq

sHnsay [edxneuy
YpT60 PI0T/LT/S  398d PIARRY

UYSYEL  PIOT/ET/S  :de@ uUonRIe) - IvvoBY 1 1¥D1 ATYNY

ued

§L-5-0818 I ddwes yuay)
€10-0Zs0p1  *aI ddutes qug
6L8L17 / OM ¥IdN p0afoug
Aouue) :REIU0) Supesuidug YAQH ELCTe)

LIOdHA TVIOLLATVNY DINVOUONI



‘odos s 4o uoy
960 BAISN{3X5 o) 10} PapLAoId S 110G SIY] UOLEULX

o 20

1 Slpicoan pus ey pood ut s

Sy3o pTo8ed  p10T/8T/L oveq Hodoy

1end

000°9ST
6'S9

nnsay
[enhjeuy

00S D0¥STINS

0 AOLLTNS
Il | Pasnl

Supuoday  popdy

KoJuue)  39BIU0D)

posd Aut Jo 0165 10 UONOWIID TUIDSIAAPE A 1

uy ok

onp oy 10) 1oaxa

njo

d

sadoow Aurduy
s s o

Yooel vlozRT/s

UISLO P10Z/8TUS

pazijeuy
aeq

paaedasg

aeq

upz6e0  v10T/LT/S
Y10T/€T/S

ysezl

910-0ZSSO¥I
6L8L1T/ OM qAdN
SuneowiSug YAH

1B
al

snun

SPI[OS PAA[OSSIT [E10],
Aysuaq

punodwo)

SHNSY [eIBAEUY

:9)8(J PaAIINY
338 UOHIAI0D)

$'p-1-0818 @l ddweg yudr>

1 2dureg qe'g
a0foag
HualD

LIOdHY TVIILLATVNY DINVOUONI

asadind Aur 1oy
g 30550ppR

H2g 51030100 Y TIN OF 29UEPS03E Wi PouLiosad 31E VU PUe VS 'V/nD O4 01 91qor|dd sa8Almue [y

1200 VO

BUYD0Y 3S0f

1010311(] A10JE40qET

§5040) " J 914

WOD'SQR]-[EME MMM QoM

Wod'Sqe|-[emMe){EME :

L£898-€97 (108) x4
9898-£97 (888) 9944 [10L
9898-£97 (108) :ouoyd

SI1P8 LN A axe ey
PNOS 009 1S9M £91

ueduBswy

StJ0 €z 98ed  LOT/8T/L :o1eQ Hodey

end

000°ZS1
09

Jnsay
Teondjeuy

00§
0

Ny
Sunaoday

Ko7 uue)

LIOdTT TVOLLATVNY DINVIUONI

D0PSTNS
A01LTAS

pasqL
POURIN

PR

YHoETT ¥1028T/S

UISL0 ¥1028TUS

pazdeuy  patedaag

aeq

Aaeq

yrz60  v10T/LT/S

1AW
Al

syun

SPIIOS PIA[OSSICT [€1OL
fsuag

punodwo)

s)nsay [eand[euy

:3)B( PAARIY

YSETl  PIOT/EL/S oI UONDII0)
0'¢-1-0818 @I 2dwes Juard)
$10-0TSSOP1  :@Ia1dwes quY
6L8L1T/OM WIAN pafoag
Buweauidug YaH Juap

sodind KU o)
g 395S0Ipp
e saspuum 1y

10330 VO
BYOOY asof

103117 K101810qRT

$S01D) *f 91

LWOO'SQB|-[ZME MMM 1GOM

WO Sq[-[EMEF)[EME :[Tew-a

£898-€9T (108) xed
9898-£97 (888) 19914 10
9898-£97 (108) ouoyd

SIIP8 LN “Au) axeTes
NS 09E IS9M €9

s uedu



Hodas s jo
oy jo 0in any

2U3125 J0 puE 9P 341 J0 52| 341 01 Fugpi0Te Pu yise) pooS un ssi{eur

ind-as

S¥J09z98ed  $10Z/87/L -eveq nodoy

1en0

000°L22
89

nnsay
[eandjeuy

00¢ D0PSTNS

0 A01LZNS
g pasn

Bunuoday  poyr

AoJune) :pERINGD)

HOOET ¥L0TARTS

YisLo v10T8TUS

pazdjeuy  pasedaig

aReq

o4 103 1daax0 Aqisuo a "

I8t L0390 U) 31003 st 10 UODPOIaS 10 IS 5 3
dues g $1030101d 3 TAN 01 99UpL032% W pauopd oit VDY P VMGS VA 9 013

18w
Al

syuun
Aaeq

uvz60 ¥10T/LT/S
yeeTl  ¥10T/€T/S
$'9-1-0818
810-0TSSOP1
6L8L127/OM TddN
Supeouidug YAH

LYOdHTH TVOLLATVNY DINVOYONI

soqu

SPI[OS PAA]OSSI(] €10,

fsua

punodwo)

s)NsaY [EInAjeuY

)R PIAININY
:a)e( uondRI0D
@1 aduwes yuay)y
Q1 ddwes qey
199foag

HuaID

SI4L 19610 U0 A[U0 PIIUEIB 9q |13 0ISKUIPPE 94 40) ey 42410 osodind Aue oy
10 SUIRH 34 JO 95N TWANDOSGAS Jo 53

400 VO
BYO0Y 350[

1030941(] A10jeI0qE]
$SOID) * ] 91K

W02 SqR]-[BME MMM 1QIM

WoO'Sqe[-[eMB@)[BME :[IBW-2
£898-€9Z (108) xeg
9898-€9Z (888) :2214 |10,
9898-£92 (108) :2uU0yd

SI1P8 1N “AND e yes
oS 009€ 189M £9¥

IYHOEY1 1YD LAY

1end

000°LPT
9's9

Nnsay
eankjeuy

00§ D0PSTNS

0 JOILTNS
nuyy pasn

Supaoday  poyrR

Louue) pPBU)

ojpu uogzUsu o oouvLio)d ONP ) 30y 19X

PUBIUIAD
e1e Dy WO payeaD] 5

H00E1 ¥I0TRUS
YrsLo vIOzRUS

pazA[euy
aeq

2 0y 10do4 54 0 WOITPOUDA 0 ‘s
g o000 YIIN OF

1Aw

Al

pasedarg spun)
aNeq

upze0 t10Z/LTIS
USETL  10T/ETS
0'9-1-0818
L10-0TSSOPT
6L8L1T/ OM ¥¥dN
SuussuiSug YAH

LIOJTI TVILLATVNV DINVOUONI

1su0dsau ou sjd023e AURduIo Si1 | 1921109 U K|uo pauesd o

0 soqui
aourp

e 30 Aupdiod sig1 o

SPI[OS PAA[OSSIQ [FI0L

fisuaq

punodwo)

synsay JednAjeuy

19)B(J PIAIIY
1338(] UONII[I0D
an ddwes JuaD
@1 apdues qe]
:393foag

BLC e

298 1 Powioiad 31E YAJY PUE VANGS VA 04 01 0IqEIIdo Soslwur (1Y

100 VO
BYI0Y IsOf

Jopau1(] Alojeroqer]

$S0I0) * 914

WOD'SQR]-[BME MMM 1GIM

wWoo'Sqe[-[eMEBDBME :[lew-2
£898-£97 (108) x84
9898-£97 (888) 12244 J10L
9898-£97 (108) :duoyd

SIIP8 LN “And ayeryaes
INOS 009€ 1OM €91

wouv LE L

“Uesnisw



920125 J0 pur oRY 41 JO 91U 9! 01 Fugps030 pur
10 uoned|jqnd-
0 98h aAn[o%a a1 10) PapiAGIY 1 H0UOI S1Y | UONELLIOJY] SO

0 11 10 6593014 10 190p01d AU 0 ojes 10

SyJogzefed 10z/87/L PR Hoday

[end

000727
£89

Jnsay
[endeuy

00s D0¥STINS

0 A0LLTNS
nwry pasn

Supiodoy  poyn

KoJuue) :3PBIN0D

1) POO U S7$K12UP 0/pUs UOI122ASU J0 HUsULL
0w WS A
PLSCD DOD PO

HOOEL ¥10T/8TYS

YiSL0 v10TBTUS

pazdjeuy  paaedaig

aeq

iod anp 1 oy 189260 )

18w
/a1

spun
aeq

upze0 ¥10T/LT/S
UsETl  Y10T/ET/S
dNa-0'L-1-0818
020-0ZSSO¥ I
6L8L1T /DM MddN
BuneswSug YaH

LYOdTT TVOLLATVNY DINVOUONI

isuodso. au sydonde veduion sy 1 19
onpoidoa 10 7618 S0 JO JoqLs ug 10 Aurduiod s

SPIIOS PAATOSSICT [210.L

Ansuagq

punodwo)

sHNs3Y [ednAjeuy

13)8( PIAIIRY
1336 UONIIN[0D
@1 d1dweg yuay
(1 2dureg qey
:39afoag

D

oassuppR A 39410 9sodnd Kur oy

WweU 34 J0 251 1wnbasqNs J0 SaR1ALY 0FOIPPE
. $03070:d JYTAN 01 39UEPI038 Ut pauapad M8 YN Puk VLTS VA 34 01 jquaydde saskjeue 1y

122140 VO
BUOOY 950

1010011 Al01RI0qQR ]

$S04D) " 91K

WOod'SqB[-[BMB MMM QoM

WOd'Sqe|-[eME@)[emE ([Tew-d
£898-€92 (108) Xe]
9898-€97 (888) 19941 |10,
9898-£92 (108) U0y

SITP8 LN “AuD e 1es
YINOS 009E ISIM £9%

3} ueduswy

‘wodos suyt g
a1 0 26 oapr

BP0 Pua (18] pooS] ut SSKJPUE 10/pU UolHOUSUI Yo SIRLLIOLI 0P oLy 103 10933 A

34 341 Uhua GO}IPDUO i 10 “$59503d 20 130poad £t 40 0[S 10 oK

0 31 30) PIPIACIG §1 10d2) S1Y1 WORULIOJU] SSIUISE [PHLAPYUDT JO) PIYSRIR D) UO PaIEAO] 51 UorpuLI0Us Fujdu

SyJo LzoBed  v107/8T/L ‘e wodoy

1enQ

000°€1T
€99

nnsay
oAUy

00$ J0¥STNS

0 A0LLTNS
nury pas

Bupuodoy  poyp

AoTuue) pREIU0)

prow

HooEL v10TRYUS

YISLO vIOTRUS

pazAjeuy
a(va

uy odor s

TRw
&/ql
paaedaag syun
aea

Yvc60 v10T/LT/S
UYSETT  ¥I0T/ETS
0°L-1-0818
610-0TSS0V1
6L8L1Z/OM ¥¥dN
SuueauiSug YAH

LIOdTH TYIILLATVNY DINVOIUONI

1su0dsas o1t s1d37 Aurduos S L 19705 WO K[Uo PaIuTIR 9q [ 985O A1 0§ UL 10NN
o ‘Y $1JO JGUIO AU Jo Atediod sigp O UKL
uslad $[03010:d V7N OF SUTPI0IIE Uy PO it VY PUE VAAAS

SPIJOS PAAJOSSICT [FIOL

fsuog

punodwo)

s)nsay [BOpA[euy

19)8(J PIAIIIdY
19)B( UOI|[0D
s« dwes yuayd
@1 ardweg qep
30afoag

uam)

dind Aur 20
bosqns Jo SRR SIAPPE
2 341 01 ojgeaydde sastpeur .

Jo o1

190130 VO
BUOOY 350(

1010011(] K10jEI0qERT

$5040) " f 9[A3]

woo’sqej-[eme mmm :qom

W09'SqR[-[EMED)[BME :]IRW-D
£898-£92 (108) :xed
9898-£97 (888) 9914 |01
9898-£92 (108) :ou0yd

SIIP8 1N “AuD axeIes
YInoS 009¢€ 1S9M £9%



Hodos st o GOREIIIN-D1 9y
281 aAISmxa 4

o

pu

4130 S0jra 041 01 Ruipiaoan pus itey poos

0

SpJo0go8ed  pLOT/8T/L ‘ore Hodoy

1600

000°€91
¥'L9

Nnsay
1eanAeuy

00¢ D0PSTINS

0 A01LTNS
Ny pas

Supaoday  poyRNK

foJune) :PBIUC)

i o/pue wonoadsul Jo 3oL NP oy J0j 1439 K1
10 UONOLIOI TUAISIUOADE ) 41
iaoud ) L0GIS S| UOFULOJU[ SSIUISNG [ERUIPLLOD 0. POYIBIE O o Pajeaa)

Y0OET vIOTRTS

Y15L0 ¥10Z8US

pazjeuy
aeq

‘aop0ub0? u od 3

uodsa ou sidoodt
Jo voyanpoudas 1o ‘s

1w
B/ql
paiedasg syun
Req

Uyrze0  vi0T/LYS
Yyozor v10T/€T/s
§'1-C-0818
2T0-0TSSovl
6L8L1T /DM YYdN
Suuesudug YAH

LIYOdAYd TVOILATVNY DINVIOUONI

eduion sy 19

5 51050101 JVIIN ©1 03UePI3F i pouLIOHId

103 w0 £Juo powes 3
10quaw AR 20 AUBAUICD 5111 JO
Vi

SPIJOS PAAJOSSIC] [E10

Ansuaq

punodwo)

s)nsay [eanhjeuy

)8 PIAIIY
238 UONII|0)
a1 adureg yuay)
] didwes qey
:93loag

uaN)

PP o1 105 unw 13y10 os0dnd

0 a5n onbasqns Jo saBoALY 93

” VAAS ‘YA 941 01 21geaHdde sasdiau 1y

120030 VO
BUYDOY ISOf

1010011 A10jRIOqe ]

$5010) * 3 9[KY

WOD"SQB[-[BAME MMM 1GOM

WOI'SQR[-[EME)[BME ([IBIL-3
£898-€92 (108) :Xeq
9898-£9T (888) 0244 [[OL
9898-£97 (108) :ou0yq

SLIP8 1N AN et yes
UINos 009¢ 1S9M €9

51 MOIYHORY] 1VDILAIVNY

ueldusw

H0da1 8141 Jo UONE21]QA-31 34 Y14 LONIOI W1 10 “55301d

941 40 95N 3A181[%0 24 10) popiAcad 51 Liodos S1y | UORRULIOJU] SSOULSNE [RHUOPLUE) )0.) PIUOMIE D3 U0 PalEaD]

SyJ0 67 38ed  ¥10Z/8T/L A1 Hodoy

1end

000°€7T
oLy

Jnsay
[eapdeuy

00§
0

nury
Sunaodoy

Ko7 uue)

D0YSTNS
J01LTNS

pas
POURI

1398)u0)

o

YoOEI 1028
Y1sL0 vI0ZRUS

pazA[euy
aeq

wsou1 Fuyjdurns 19uag $1030103d JYTIN 08

1/Aw
Al
paaedaag syun
Aeq

Ure60  vI10T/LT/S
Yool v10T/€TUS
S'L-1-0818
120-025S0¥1
6L8L1T/ OM MAAN
BuueowSug YAH

LIOdIA TVIOLLATYNY DINVOIONI

SPIIOS PaAJOSSIQ [E10],

Aysuaq

punoduwo)

synsay [ednAIEUY

1338 PIARINY
2)eQ UOHII[0D
@1 Adweg gD
@1 dpdmes qe|
:3a3foag

Ul

LEps0931 U1 palLioad ale VALY PUR 'V MAS

40310 VO

BUYDOY 3SOf

Jo)a11(] A10je10qET

$SOID) " f AN

woo’sqe|-jeme mmm :qom

wod'sqe|-[eMef)[eme
£898-£92 (108) xed
9898-€9¢ (§88) 19944 |10,
9898-£92 (108) :duoyd

ST1P8 LN “AND e IS
Ynog 009¢€ 1SoM €9

$4IMCIYEOHYY 1VOILAIVNY



260135 0 P IPEL 041 JO S0I 041 01 FupI0228 D Y113 POOS ut 5

10 #

o1 40y popiAod 8 10 554 JwOELLIGU] SSouS

syJjozeaBed ¥107/87/L Preq uoday

end

000°9S1 00§
9'¢9 0
Nnsy Hury
[eanAeuy Sunuodoy
Ko7 uue)

UOOET ¥102/8TUS
YISLO ¥10T8TUS

oyt 103 130 Anpiqusuodsos ou 51dasn

rodwod siy | 1961000 o A

iAW SPIOS PAAJOSSICL [BIOL

Al

pazAfeuy  pasedaag spupn

aeq

aeq

upze0  vI10T/LTS
Yyozol  ¥10T/€T/S
S'v-T-0818
$20-025S0v1
6L8L1T/ OM MAdN
Sunesuidug YAH

LAOdHA TVIILLATVYNY DINVOIONI

Aysusq

punodwo)

SHNSIY [BIPATEUY

2B PIAIRIIIY
)8 UOHII[0D
:qj ?dweg yuar)
:q1 2dwes qey
BREILEE S

Bl o)

1030 VO
BYOOY 350

1010311(] A10je10qE ]

$S040) *of O)AY

WO0O'SQRB[-[BMB MMM QM

W00 SqR[-[EMBFH[BME ([[BU-D
£898-€92 (108) Xef
9898-£9T (888) 19944 [[0L
9898-£92 (108) :duoud

ST1¥8 LN ‘A1) oxeTies
INoS 009€ 1AM €91

StJo 1go8ed  ¥10T/8c/L oveqi wodoy

12010 VO
BYS0Y 3s0[

1010211 Atoyeroqe |

$5010) '] 9[AN

WOD'SqB]-[EME' MMM 1GIM

Wod'sqe[-[emed)[eme :Jiew-o
£898-£97 (108) X8
9898-£97 (888) 19911 [10.1.
9898-€92 (108) uoyd

000°9ST 00§ OOVSTINS  W00ET ¥LOTATS 18w SPIOS PAALOSSI( [e10],
1'L9 0 AOILTNS  UISLO PLOTSTS A/ql Asuad  g1ipg 1N ‘AUD e Hes
1end Jnsay FliN G ¢ pasn pazdjeuy  pasedaag spug) punodwo) 1Inos 009€ 152Mm £9%
Jeondfeuy  Supsoday  poyr aeq aaeq
sHNsY [edBA[EUY

uyz60  v10T/LT/S :3)8( PAAIIY
YOzZ01  PI0T/ST/S  :oIed UoNIdlI0)
0'€-2-0818 @l Adwes JuatD
€20-0ZSS0V1 @l A1dwes qey
6L8L1T /DM WAdN pafosg
BupsowBug YAH Qe

uedusw

AoTuue) :PEMO)

LIOdTI TVIILATVNY DINVIOIONI



1suodsos 0u 102936 AuBduoD S1G L 1961063 40 AUO PIURIT 9q [[1 SASSIIPE Y1 J0) LR 1
Poida 10 ‘s 1 Jo 19quiduc Aue 10 Auzduio E
1030103 3y TIN 0 9UTPL03F W1 PaULO}0d 218 Y343y P

asodind Aup 10)
14 90S5ppY
e saskpue 1y

3369195 J0 PP 9PE 941 JO SO 247 01 FIPI0F PuE
2201d 10 12nposd Aup Jo 2/8s 0

0023 SIY . "UDUPLLIOH] SIS [FIODULOD) IO PINIRIE L

s

wonsodsut jo 105 1doxa
UDUS1112APY T4 Y UORIOUUOD Lt s
0 paizac) st uopmuLIO)u Fugdies 1u

: Lot s go von
1iog $1030030 JYTIN O SOUTP032% Loy I Y23 PUE YANGIS VA B €1 Iqrondde soshreum [y, 36330 940 0ASn{240 oy 10 popIAvId

piAoid 3 Hodas s, “uonEuLOY]

SyJopeoBed  p107/8/L -oreq Hodoy StJo €E98ed  #107/87/L ‘dleq Hodey
120330 VO 0O VO
BYO0Y 3S0f BYIOY asof
J010011(] A101R10QE] 10102417 Alojeloqe]
$$04D) " 91K $s010) "] 9K
WOD'SQB|-[BME MMM 1qom W00 SQBI-[BME MMM 1M
WOD'SAR[-[EMBH)[EME :[1E1-0 WO00'SQR[-[EMBAD[BME :[TRIL-3
£898-£9T (108) :Xe] £898-£9Z (108) :xed
9898-£92 (888) 2341 [[O, 9898-£97 (888) 9911 |[01,
9898-£92 (108) :2U0Y 9898-€97 (108) ou0yd
000891 00S D0PSTAS YOOET +102/8T/S 18w SPI[OS PIA[OSSI(] |BI0L 000°ZS1 00§ J0PSTNS  W00EN $10Z/BTS JRw SPI|OS PaA[OSSI(] [810],
799 0 dOILTNS  ¥IsLO plozsus /4l AIsUd  gr1pg 1N “AuD e IIEs 99 0 dO1LTNS  HisLo Y10LRT/S Al Ausuad gp1pg 1N AN e e
end NSy LG | pasn pazAjeuy  pasedaag S| punodwo) NS 009€ 15oM €97 end Jnsay BT TGs ¢ pasn) pazdjeuy  posedarg spupn punodwo) HnoS 009 150 9%
[eondleuy  Sunaoday  poypi aeq aeq reapkeuy  Sunaodoy  poy aeq aeq
SNsAY [eMA[BUY s)nsay [ednAjeuy
Upz60 VYIOT/LT/S — RIeq PIARY Yvze0 FI0T/LT/S  9Ied PRAIRIY
13)B( UOIIII||0; 1338 UONII|O;
Yyoeor  vI0T/eT/s e UoHI0D uesuBwY 4ozol  $10T/ET/S Jeq uonIII0D 1S9 UBDLIBWY
0°£-0818 a1 Adwsg Juar) 09-2-0818 @1 ddureg yuay)
920-0zsSOv1 a1 ddwes qu] $70-0zsSOP1 1 ddwes qEY
6L8L17/ OM ¥ddN 393fo1g 6L8L1T/OM ¥ddN oafoug
Aojune)  :pwIU0D) SuuoswiBug YQH udAD fotuue) :pEIUOD Sunssuidug YaH JuAND

LIOdTA TVIOLLATVNY DINVOUONI LIOdHH TVILLATVNY DINVOHONI



. g oot u s uogaadsur Jo a1 10j 1000%0 uodsas 0u sida0ap AUsduI0D SI1 19803 L0 ATIO PONIRIA 24 (8 O3SEOLPPE D4 10) Kkl 10 280N AUR Loy
110003 SyG) 10 UORE3IIGNG-03 34 Y14 UOIIAIVUO Ut 30 5509044 10 11POAS AUE J0 OS5 J0 UOLOWIOI IWALLISILIAD 24} i UOTI2AUIED W) W03 51 O LONINPOIGaI 10 ‘58S 51 J0 JOGUI AU 10 AutdwIod Sy Jo SR 941 JO OSI 1UONBISGTS JO TALLy GONSDPPE
941 10,950 IAYSN| T2 241 103 POPIAVIA 5 HOGas S, “UONELO]U] SIS (BNSPUOS DO PAUIEILE DU} 10 po1E00] 8 ooyt FuduIes JUUNO SI09010i) 3 TIN 01 S9UEPA0IIE Uf PALELOLAY 315 Y3 3 PIP 'VAKCIS VA8 941 o) Dl qudds saske [y

§9305E38ed  $107/8T/L PR Wodoy

130110 VO
BYOOY 3SOf

1030311(] K101eloqe]

$S010) * . 91K

W00 SQEB]-[BME MMM (GOM

W0D'SqE|-[EMET)[EME :[IBW-D

£898-€9Z (108) :Xe

X X SPI[OS PAAJOSSI(] [E10,

09T 001 DOYSTINS  Y00€1 P102ATS 18w PI[OS PaA[0SSI( [10], 0898-£97 (988) 9041 1[0,
0SL°0> 080 0 00€d ur06T 107/6/9 TBu aeJINg 9898-€92 (108) 0401
001> 001 HOPETNS  UE0SI ¥10T/6/9 1B/w (00D se) ssaupae}] )

€09 0 AOLLTAS  WISLO ¥10T/82/5 bl Aysuaq

868°0 001°0 000€d 4r061 P10T/6/9 18w apuoy)

001> 001 dOZETNS  ¥oOLL ¥10T/6TS 18w (£00BD SB) AuIeY  g11pg 1N A1 e fes

end ynsay ury pasn pazAjeuy  pasedasg spun punodwop 1OS 009E 1M €91
[eondjeuy  3unuoday  poyp awa ava
s)nsay [eINA[EUY

uprze0 v10T/LT/S 19)B(J PIAIIY
Y091  $10T/ET/S  :AIBQ UODIIIOD 5 1iuoivuoer) 1vo irivny
ga-081 a1 aidwes juayy 15 OM UESHSWY
LT0-0TSSOF1  :@1 2dures qery
6L8L1T /DM MHdN s30afoag
AoJune) :pBIUe) BuuesuiBug YaH uA

LYOdTY TVOLLATVNY JINVIIONI



463 West 3600 South
Salt Lake City, UT 84115
Phone: (801) 263-8686. Toll Free: (888) 263-8686, Fax: (801) 263-8687

Kyle F. Gross

Laboratory Director
e-mail:

labs.com, web: www.awal-labs.com

Jose Rocha
American

QA Officer
AMeNICA cncs OC SUMMARY REPORT

Client: HDR Engineering

Contact:  Carin Loy
Lab Set ID: 1405520 Dept: ME
Project: UPRR WQ/ 217879 QC Type: LCS
Reporting Amount Spike Ref. RPD Ref. RPD

Analyte Result Units Method MDL Limit Spiked Amount %REC Limits Amt %RPD  Limit Qual
Lab Sample ID:  LCS-32537 Date Analyzed:  06/03/2014 1140h

Test Code: 6010C-W Date Prepared:  05/27/2014 1555h

Calcium 979 mg/L Sweo10C 00298 100 10 00 0 979 80-120

Magnesium 946 mg/L Sweol10C 00386 100 10.00 0 94.6 80-120

Potassium 987 mg/L SWé010C 00709 100 10 00 0 98.7 80-120

Sodium 999 Sweo010C 00287 100 1000 0 99.9 80-120

Reissue of a pi report. Infc ion has been added. Inf ion herein that of the pi ly issued reports.

Report Date: 7/28/2014  Page 36 of 45
All analyses applicable to the CWA, SDWA, and RCRA are performed in accordance to NELAC pratocols. Pertinent sampling information is located on the auached COC Confidential Business Information: This report is provided for the exclusive use of the addressce Privileges of subsequent use of the
name of this company or any member of its staff, or reproduction of this report in connection with the advertisement, promotion of sale of any product o process, or in connection with the re-publication of this report for any purpose other than for the addressee will be granied anly on cantact This
company accepts no responsibility except for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science

463 West 3600 South
Salt Lake City, UT 84115

Kyle F. Gross
Phone: (801) 263-8686, Toll Free: (888) 263-8686, Fax: (801) 263-8687

Laboratory Director
e-mail: awal@awal-labs.com, web: www.awal-labs.com

Jose Rocha
Amerlcan

QA Officer
amenean. . OC SUMMARY REPORT

Client: HDR Engineering

Contact:  Carin Loy
Lab Set ID: 1405520 Dept: ME
Project: UPRR WQ/ 217879 QC Type: MBLK
Reporting Amount Spike Ref. RPD Ref. RPD

Analyte Result Units Method MDL Limit Spiked Amount %REC Limits Amt %RPD  Limit Qual
Lab Sample ID: MB-32537 Date Analyzed:  06/03/2014 1138h
Test Code: 6010C-W Date Prepared: ~ 05/27/2014 1555h

Calcium <100 mg/L SW6010C 0.0298 100

Magnesium <100 mg/L SW6010C 0.0386 100

Potassium <100 mg/L SW6010C 00709 100

Sodium <100 mg/L SW6010C 0.0287 100

Reissue of a pi ly report. ion has been added. herein that of the p issued reports.

of this company or any member of its staft, or reproduction of this report in connection with the advertiscment, promotion or sale of any product or proce:
company uccepts no responsibility except for the du¢ performance of inspection and/or analysis in good fait and according to the rules of the wade and of sci

Report Date: 7/28/2014  Page 37 of 45
All analyses applicable (0 the CWA, SDWA, and RCRA are performed in accordance to NELAC protocols Pertinent sumpling information is located on the attached COC Confidential Business Information: This reportis provided for the exclusive use of the addressee Privileges of sbsequentusc of the
name m

ot in connection with the re-publication of this report for any purposc other than for the addressee will be granted only on contact Thi;
ce



463 West 3600 South

Salt Lake City, UT 84115 Kyle F. Gross
Phone: (801) 263-8686, Toll Free: (888) 263-8686, Fax: (801) 263-8687 Laboratory Director
e-mail: 1 I-labs.com, web: www.awal-labs.com
Jose Rocha
. QA Officer
American West OC SUMMARY REPORT
Client: HDR Engineering Contact:  Carin Loy
Lab Set ID: 1405520 Dept: ME
Project: UPRR WQ /217879 QC Type: MS
Reporting Amount Spike Ref. RPD Ref. RPD

Analyte Result Units Method MDL Limit Spiked Amount  %REC  Limits Amt  %RPD Limit Qual

Lab Sample ID:  1405501-001HMS Date Analyzed: ~ 06/03/2014 1207h

Test Code: 6010C-W Date Prepared: ~ 05/27/2014 1555h

Sodium 546 mg/L SW6010C 144 500 10.00 550 343 75-125

Lab Sample ID:  1405501-001HMS Date Analyzed:  06/05/2014 115%h

Test Code: 6010C-W Date Prepared: ~ 05/27/2014 1555h

Calcium 332 mg/L SW6010C 0298 100 1000 247 848 7525

Magnesium 117 my/L SW6010C 0386 100 1000 109 810 75 25

Potassium 375 mg/L SW6010C 0.709 100 1000 292 82.8 75 25

Lab Sample ID:  1405520-027BMS Date Analyzed: ~ 06/09/2014 0918h

Test Code: 6010C-W Date Prepared: ~ 05/27/2014 1555h

Calcium 953 mg/L SW6010C 0298 100 100 0 0 953 75-125

Magnesium 99.1 mg/L SW6010C 0386 100 1000 0 991 75-125

Potassium 982 mg/L SW6010C 0709 100 1000 0 982 75-125

Sodium 100 mg/L SW6010C 0287 100 1000 142 990 75-125

? - Analyte concentration is too high for accurate matrix spike recovery and/or RPD.
Reissue of a previously report. J has been added. Inf ion herein sup des that of the p ly issued reports.

Report Date: 7/28/2014  Page 38 of 45
Al analyscs applicable to the CWA, SDWA, and RCRA are performed in accordance to NELAC protocols Pertinent sampling information is located on the attached COC Confidential Business Information: This report is provided for the exclusive use of the addressee Privileges of subsequent use of the

name of this company or any member of s stalf, or reproduction of this report in connection with the advertisement, promotion or sale of any product or process, or in connection with the re-publication of this report for any purpose other than for the addressee will be granted only on contact This
‘company aceepts no responsibility except for the due performance of inspection and/or analysis i good faith and according t the rules of the trade and of science:

463 West 3600 South

Salt Lake City, UT 84115 Kyle F. Gross
Phone: (801) 263-8686, Toll Free: (888) 263-8686, Fax: (801) 263-8687 Laboratory Director
e-mail: awal@awal-labs.com, web: www.awal-labs.com
Jose Rocha
QA Officer
American West OC SUMMARY REPORT
Client: HDR Engineering Contact:  Carin Loy
Lab Set ID: 1405520 Dept: ME
Project: UPRR WQ/ 217879 QC Type: MSD
Reporting Amount Spike Ref. RPD Ref. RPD
Analyte Result Units Method MDL Limit Spiked Amount  %REC  Limits Amt  %RPD Limit Qual
Lab Sample ID:  1405501-001HMSD Date Analyzed: ~ 06/03/2014 120%h
Test Code: 6010C-W Date Prepared: ~ 05/27/2014 1555h
Sodium 604 mg/L SW6010C 144 500 1000 550 539 75-125 546 997 20
Lab Sample ID: 1405501-001HMSD Date Analyzed:  06/05/2014 1201h
Test Code: 6010C-W Date Prepared: ~ 05/27/2014 1555h
Calcium 341 mg/L SW6010C 0298 100 1000 247 94.0 75-125 332 275 20
Magnesium 120 mg/L SW6010C 0386 00 1000 109 120 75-125 n7 326 20
Potassium 392 mg/L SW6010C 0709 100 1000 202 992 75-125 375 427 20
Lab Sample ID: 1405520-027BMSD Date Analyzed:  06/09/2014 0920h
Test Code: 6010C-W Date Prepared:  05/27/2014 1555h
Calcium 943 mg/L SW6010C 0298 100 1000 0 943 75-125 95.3 12 20
Magnesium 972 mg/L SW6010C 0386 100 1000 0 972 75-125 99.1 196 20
Potassium 950 mg/L SW6010C 0709 100 1000 0 950 75-125 98.2 33 20
Sodium 101 mg/L SW6010C 0287 100 1000 142 99.2 75-125 100 0236 20

2 - Analyte concentration is too high for accurate matrix spike recovery and/or RPD.
Reissue of a previousty report. ion has been added. Info ion herein sup. des that of the previously issued reports.

Report Date: 7/28/2014 Page 39 of 45
All analyses applicable to the CWA, SDWA, and RCRA are performed in accordance to NELAC protocols Pertinent sampling information is located on the attached COC Confidential Business Information: This report is provided for the exclusive use of the addressee Privileges of subsequent use of the
name of this company or any member of its sraff, or reproduction of this report in connection with the adyertisement. promotion or sale of any product or process, or in conneetion with the re-publication of this report for any pupose other than for the addressee will be granted only on contact This
company accepts no responsibility cxcept for the due performance of inspection and/or analysis in good fuith and according to the rules of the frade and of science




463 West 3600 South

Salt Lake City, UT 84115 Kyle F. Gross
Phone: (801) 263-8686, Toll Free: (888) 263-8686, Fax: (801) 263-8687 Laboratory Director
e-mail: awal@awal-labs.com, web: www.awal-tabs.com
Jose Rocha
. QA Officer
American West OC SUMMARY REPORT
Client: HDR Engineering Contact:  Carin Loy
Lab Set ID: 1405520 Dept: wC
Project: UPRR WQ/ 217879 QC Type: DUP
Reporting Amount Spike Ref. RPD Ref. RPD

Analyte Result Units Method MDL Limit Spiked Amount  %REC  Limits Amt  %RPD Limit Qual
Lab Sample ID;  1405520-009ADUP Date Analyzed:  05/28/2014 0751h

Test Code: DENSITY-2710F

Density 648 b/t SM2710F 0 0 64.4 0.526 20
Lab Sample ID:  1405520-016ADUP Date Analyzed:  05/28/2014 0751h

Test Code: DENSITY-2710F

Density 655 b/t SM2710F 0 0 659 0639 20
Lab Sample ID:  1405520-025ADUP Date Analyzed:  05/28/2014 0751h

Test Code: DENSITY-2710F

Density 67.6 Ib/fe SM2710F 0 0 66.2 214 20
Lab Sample ID:  1405520-027ADUP Date Analyzed: ~ 05/28/2014 0751h

Test Code: DENSITY-2710F

Density 619 Ib/fe: SM2710F 0 0 603 259 20
Lab Sample ID:  1405510-006ADUP Date Analyzed:  05/28/2014 1130h

Test Code: TDS-W-2540C

Total Dissolved Solids 324,000 mg/L SM2540C 108 500 312000 386 5
Lab Sample ID:  1405520-007ADUP Date Analyzed:  05/28/2014 1130h

Test Code: TDS-W-2540C

Total Dissolved Solids 157,000 mg/L SM2540C 108 500 157000 00637 5
Lab Sample ID:  1405520-016ADUP Date Analyzed:  05/28/2014 1300h

Test Code: TDS-W-2540C

Total Dissolved Solids 152,000 mg/L SM2540C 108 500 156000 267 5
Lab Sample ID:  1405555-001CDUP Date Analyzed:  05/28/2014 1300h

Test Code: TDS-W-2540C

Total Dissolved Solids 33,600 meg/L SM2540C 108 500 28700 157 5 @

Report Date: 7/28/2014  Page 40 of 45
All analyses applicable to the CWA, SDWA, and RCRA are performed in accordance to NELAC protocals Pertinent sampling information is located on the attached COC Confidential Business Information: This report is provided for the exclusive use of the addressee Privileges of subsequen usc of the
oame of this cotmpany or any member of its stafT, or reproduction uf this report in conncction with the advertisement, promotion or sale of any product or process, or in connection with the re-publication of this report for any purposc other than for the addressce will be granted only on contact This
company accepts no responsibility cxcept for the due performance of inspection and/ar analysis in good faith and according o the rules of the trade and of science

463 West 3600 South

Salt Lake City, UT 84115 Kyle F. Gross
Phone: (801) 263-8686, Toll Free: (888) 263-8686, Fax: (801) 263-8687 Laboratory Director
e-mail: awal@awal-labs.com, web: www.awal-labs.com
Jose Rocha
QA Officer
American West OC SUMMARY REPORT
Client: HDR Engineering Contact:  Carin Loy
Lab Set ID: 1405520 Dept: wC
Project: UPRR WQ/ 217879 QC Type: DUP
Reporting Amount Spike Ref. RPD Ref. RPD
Analyte Result Units Method MDL Limit Spiked Amount %REC Limits Amt % RPD  Limit Qual
Lab Sample ID:  1405563-001CDUP Date Analyzed: ~ 05/28/2014 1300h
Test Code: TDS-W-2540C
Total Dissolved Solids 3,680 mg/L SM2540C 434 200 3530 411 5
@ - High RPD due to d sample h ity or matrix i 3
Reissue of a previously report. ion has been added. Inf ion herein sup that of the previously issued reports.

Report Date: 7/28/2014 Page 41 of 45

I to the CWA, SDWA, and RCRA are performed in accordance to NELAC protocols. Pertinenr sampling information is lovated on the attached COC Confidential Busmess Information: This report s provided for the exclusive use of the addressee Privileges of subsequent use o the
aame of this company or any member of its staff, or reproduction of this report in connection With the advertisement, promotion or sale of any product or process. of in connection with the re-publication of this report for uny purpose other than for the addressee will be granted only on contact This
company accepts no responsibility except for the due performance of inspection and/or analysis in good faith and according to the rules of the rade and of science




463 West 3600 South

Salt Lake City, UT 84115 Kyle F. Gross
Phone: (801) 263-8686, Toll Free: (888) 263-8686, Fax: (801) 263-8687 Laboratory Director
e-mail: awal@awal-labs.com, web: www.awal-labs.com
Jose Rocha
QA Officer
American West QC SUMMARY REPORT
Client: HDR Engineering Contact:  Carin Loy
Lab Set ID: 1405520 Dept: wC
Project: ~ UPRR WQ/217879 QC Type: LCS
Reporting Amount Spike Ref. RPD Ref. RPD

Analyte Result Units Method MDL Limit Spiked Amount  %REC  Limits Amt  %RPD Limit Qual
Lab Sample ID:  LCS-R69927 Date Analyzed:  06/05/2014 1228h

Test Code: 300.0-W

Chleride 512 mg/L E3000 000623 0100 5.000 0 102 90-110

Sulfate 499 mg/L E3000 00331 0750 5.000 0 999 90-110

Lab Sample ID:  LCS-R70016 Date Analyzed:  06/09/2014 1730h

Test Code: 300.0-W

Chloride 472 mg/L E3000 000623 0.100 5000 0 944 90-110

Sulfate 463 mg/L E3000 00331 0.750 5000 0 927 90-110

Lab Sample ID:  LCS-R69513 Date Analyzed: ~ 05/29/2014 1100h

Test Code: ALK-W-2320B

Alkalinity (as CaCO3) 51,000 mg/L SM23208 0719 10.0 50,000 0 102 90-110

Lab Sample ID:  LCS-R69596 Date Analyzed: ~ 05/28/2014 1130h

Test Code: TDS-W-2540C

Total Dissolved Solids 208 mg/L SM2540C 217 100 2050 0 101 80-120

Lab Sample ID:  LCS-R69598 Date Analyzed: ~ 05/28/2014 1300h

Test Code: TDS-W-2540C

Total Dissolved Solids 204 mg/L SM2540C 217 100 2050 0 99.5 80-120

Reissue of a previ report. ion has been added. herein sup that of the previously issued reports.

Report Date: 7/28/2014  Page 42 of 45
All anatyses applicable to the CWA, SDWA, and RCRA are performed in accordance to NELAC protacols Pertinent sampling information is located on the attached COC Confidential Business Information: This report is provided for the exclusive use of th
niame of this company or any member of its staff, or reproduction of this report in connection with the advertisement, promotion or sale of any product or process, or in connection with the re-publication of this report for any purpose other than for the addres:
company uccepts no responsibility cxcept for the due performance of inspection and/or analysis in good faith and according o the rules of the trade and uf science

ressee Privileges of subsequent use of the
wall be granted only on contact

463 West 3600 South

Salt Lake City, UT 84115 Kyle F. Gross
Phone: (801) 263-8686, Toll Free: (888) 263-8686, Fax: (801) 263-8687 Laboratory Director
e-mail: awal@awal-labs.com, web: www.awal-labs.com
Jose Rocha
QA Officer
s Fican West OC SUMMARY REPORT
Client: HDR Engineering Contact:  Carin Loy
Lab Set ID: 1405520 Dept: wC
Project: UPRR WQ/ 217879 QC Type MBLK
Reporting Amount Spike Ref. RPD Ref. RPD
Analyte Result Units Method MDL Limit Spiked Amount %REC Limits Amt %RPD  Limit Qual
Lab Sample ID: MB-R69927 Date Analyzed:  06/05/2014 1141h
Test Code: 300 0-W
Chloride <0100 mg/L E3000 000623 0100
Sulfate <0.750 mg/L E3000 00331 0750
Lab Sample ID: MB-R70016 Date Analyzed:  06/09/2014 1714h
Test Code: 300 0-W
Chloride <0100 mg/L E3000 000623 0100
Sulfate <0750 mg/L E300.0 00331 0750
Lab Sample ID: MB-R69513 Date Analyzed:  05/29/2014 1100h
Test Code: ALK-W-2320B
Alkalinity (as CaCO3) <100 mg/L SM2320B 0719 10.0
Lab Sample ID: MB-SPLP-32566 Date Analyzed:  05/29/2014 1100h
Test Code: ALK-W-2320B
Alkalinity (as CaCO3) 18.8 mg/L SM2320B 0719 100
Lab Sample ID: MB-R69596 Date Analyzed:  05/28/2014 1130h
Test Code: TDS-W-2540C
Total Dissolved Solids <100 mg/L SM2540C 217 10.0
Lab Sample ID: MB-R69598 Date Analyzed:  05/28/2014 1300h
Test Code: TDS-W-2540C
Total Dissolved Solids <10.0 mg/L SM2540C 217 100
Reissue of a previ report. has been added. Inf ion herein sup that of the p issued reports.

Report Date: 7/28/2014 Page 43 of 45
All analyses applicabie to the CWA, SDWA, and RCRA arc performed in accordance to NELAC protocols Pertinent sampling mformation is located on the attached COC Confidential Business Information: This report is provided for the exclusive use of the addressee Privileges of subsequent use of the

name of this company or any member of its staff, or reproduction of this report in connection with the advertisement, promotion or sale of any product or process, or in connection with the re-publication of this repart for any purpos than for the addressee will be granted only on contact This

compuny accepts no responsibility except for the duc performance of inspection and/or analysis in good faith and according to the rules of the ade and of science



463 West 3600 South

Salt Lake City, UT 84115 Kyle F. Gross
Phone: (801) 263-8686, Toll Free: (888) 263-8686, Fax: (801) 263-8687 Laboratory Director
e-mail: awal@awal-labs.com, web: www.awal-labs.com
Jose Rocha
QA Officer
OC SUMMARY REPORT
Client: HDR Engineering Contact:  Carin Loy
Lab Set ID: 1405520 Dept: wC
Project: UPRR WQ/ 217879 QC Type: MS
Reporting Amount Spike Ref. RPD Ref. RPD
Analyte Result Units Method MDL Limit Spiked Amount %REC Limits Amt % RPD  Limit Qual
Lab Sample ID:  1406076-0001AMS Date Analyzed:  06/05/2014 1243h
Test Code: 300 0-W
Chloride 540 mg/L E3000 000623 0100 5000 0405 998 90-110
Sulfate 531 mg/L E3000 0.0331 0750 5000 0116 104 90-110
Lab Sample ID:  1405510-001CMS Date Analyzed:  06/05/2014 1331h
Test Code: 300 0-W
Chloride 378,000 mg/L E3000 312 5,000 250,000 128000 100 90-110
Sulfate 268,000 mg/L E3000 1,660 37,500 250,000 0 107 90-110
Lab Sample ID:  1405510-011BMS Date Analyzed:  06/09/2014 1801h
Test Code: 300 0-W
Chloride 520 mg/L E3000 0.0623 100 50 00 0249 104 90-110
Sulfate 562 mg/L E300.0 0331 7.50 50 00 0489 11 90-110
Lab Sample ID:  1405608-006BMS Date Analyzed:  06/09/2014 1952h
Test Code: 300 0-W
Chloride 23,700 mg/L E3000 312 500 25,000 812 945 90-110
Sulfate 26,900 mg/L E3000 166 3,750 25,000 2890 90 90-110
Lab Sample ID:  1405366-001EMS Date Analyzed:  05/29/2014 1100h
Test Code: ALK-W-2320B
Alkalinity (as CaCO3) 131 mg/L SM23208 144 20.0 1000 286 102 80-120
Lab Sample ID: 1405520-027CMS Date Analyzed:  05/29/2014 1100h
Test Code: ALK-W-2320B
Alkalinity (as CaCO3) 555 mg/l SM2320B 0719 100 50.00 54 100 80-120

* - Matrix spike recovery indicates matrix interference. The method is in control as indicated by the LCS.
Reissue of a previously report. ion has been added. ion herein supersedes that of the previously issued reports.

Report Date: 7/28/2014  Page 44 of 45

All analysos applicable to the CWA, SDWA, and RCRA are performed in accordanue to NELAC protocols Pertinent sampling information is located on the attached COC Confidential Business Information: This report is provided for the exclusive use of the addressee Privileges of subsequent use of the
name of this company or any member of iis staff, or reproduction of this report in connection with the advertisement, promotion or salc of any product or process, or in connection with the re-publication of this report for any purpose other than for the addressee will be granted only on contact This
company accepts no responsibility except for the due performance of inspection and/or analysis in zood faith and according to the rles of the trade and of science

463 West 3600 South

Salt Lake City, UT 84115 Kyle F. Gross
Phone: (801) 263-8686, Toll Free: (888) 263-8686, Fax: (801) 263-8687 Laboratory Director
e-mail: 1 I-labs.com, web: www.awal-labs.com
Jose Rocha
R QA Officer
American West QC SUMMARY REPORT
Client: HDR Engineering Contact:  Carin Loy
Lab Set ID: 1405520 Dept: wC
Project: UPRR WQ /217879 QC Type: MSD
Reporting Amount Spike Ref. RPD Ref. RPD
Analyte Result Units Method MDL Limit Spiked Amount  %REC  Limits Amt  %RPD Limit Qual
Lab Sample ID:  1406076-001AMSD Date Analyzed: ~ 06/05/2014 125%h
Test Code: 300 0-W
Chloride 588 mg/L E3000 000623 0100 5.000 0405 109 90-110 54 853 20
Sulfate 585 mg/L E3000 00331 0750 5.000 0116 15 90-110 531 971 20
Lab Sample ID:  1405510-001CMSD Date Analyzed:  06/05/2014 1346h
Test Code: 300 0-W
Chloride 405,000 mg/L E300.0 312 5,000 250,000 128000 111 90-110 378000 691 20
Sulfate 295,000 mg/L. E3000 1,660 37,500 250,000 0 118 90-110 268000 976 20
Lab Sample ID: 1405510-011BMSD Date Analyzed:  06/09/2014 1817h
Test Code: 300 0-W
Chloride 513 mg/L E300.0 00623 100 50 00 0249 102 90-110 52 130 20
Sulfate 533 mg/L E300.0 0331 750 50 00 0489 106 90-110 562 528 20
Lab Sample ID:  1405608-006BMSD Date Analyzed: ~ 06/09/2014 2007h
Test Code: 300 0-W
Chloride 25,800 mg/L E3000 312 500 25,000 812 103 90-110 23700 841 20
Sulfate 28,900 mg/L E3000 166 3.750 25,000 2890 104 90-110 26900 713 20
Lab Sample ID:  1405366-001EMSD Date Analyzed:  05/29/2014 1100h
Test Code: ALK-W-2320B
Alkalinity (as CaCO3) 129 mg/L SM2320B 144 20.0 100.0 286 100 80-120 131 139 10
Lab Sample ID:  1405520-027CMSD Date Analyzed:  05/29/2014 1100h
Test Code: ALK-W-2320B
Alkalinity (as CaCO3) 582 mg/L SM2320B 0719 100 50 00 54 106 80-120 555 475 10

! - Matrix spike recovery indicates matrix interference. The method is in control as indicated by the LCS.
Reissue of a previ report. ion has been added. ion herein sup that of the previously issued reports.

Report Date: 7/28/2014  Page 45 of 45
All analyses applicable to the CWA, SDWA. and RCRA are performed in accordance to NELAC protocols. Pertinent sampling information is located on the atached COC Confidential Business Information: This report is provided for the exclusive use of the addressee Privileges of subsequent use of the.
name of this company or any member of its staff, or reproduction of this report in connection with the advertiscment, promotion or sale of any product or process, or in connection with the re-publication of this report for any purpose other than for the addressce will be granted only on contact This
company accepts no responsibility except for the due performance of inspection and/or analysis in good faith and uccording (o the rules of the trade and of science.




American West Analytical Laboratories

WORK ORDER Summary
Client: HDR Engineering
Client ID: HDR200

Project: UPRR WQ /217879
Comments:

Sample ID Client Sample ID
1405520-001A 8180-1-A
1405520-001B

1405520-002A 8180-1-B
1405520-002B

1405520-002C

1405520-003A 8180-2-B
1405520-003B

1405520-003C

1405520-004A 8180-2-A

1405520-004B

Printed: 7/28/2014

FOR LABORATORY USE ONLY ffll out on page 1]:

WORK ORDER Summary
Client: HDR Engineering
Sample ID Client Sample ID

1405520-004B

1405520-005A

1405520-005B

1405520-006A

1405520-006B

1405520-006C
1405520-007A

1405520-008A

1405520-009A

1405520-010A

1405520-011A

1405520-012A

1405520-013A

1405520-014A

1405520-015A

Printed: 7/28/2014

8180-2-A

8180-5-A

8180-5-B

8180-5-1.5

8180-5-3.0

8180-5-4.5

8180-5-6.0

8180-5-6.5

8180-5-7.0

8180-5-7.5

8180-1-1.5

8180-1-3.0

FOR LABORATORY USE ONLY (fill out on page 1]:

Collected Date

5/23/2014 1230h

5/23/2014 1235h

5/23/2014 0955h

5/23/2014 1015h

%M O RTO

Collected Date

5/23/2014 1015h

5/23/2014 1335h

5/23/2014 1325h

5/23/2014 1345h

5/23/2014 1345h

5/23/2014 1345h

5/23/2014 1345h

5/23/2014 1235h

5/23/2014 1345h

5/23/2014 1345h

5/23/2014 1235h

5/23/2014 1235h

%M 1 RT[J

Contact:

REVISED: 7-28-14
Batch QC has been added. MH

Carin Loy

QC Level: 1II
Email 2 people. Do not refrigerate per Pat. Samples are on check-in shelf by coolers.;

Received Date

5/27/2014 0924h

5/27/2014 0924h

5/27/2014 0924h

5/27/2014 0924h

CcN I TAT O

Received Date

512712014 0924h

5127/2014 0924h

5/27/2014 0924h

5/27/2014 0924h

5/2712014 0924h

5/27/2014 0924h

5/27/2014 0924h

5/27/2014 0924h

5/27/2014 0924h

5/27/2014 0924h

5/27/2014 0924h

5/27/2014 0924h

CN]  TATO

Test Code

300.0-W

2 SEL Analytes: CL SO4
ALK-W-2320B

1SELA ALK
3005A-ICPMS-PR
6010C-W

4 SEL Analytes: CA MG K NA
HARD-2340B
300.0-w

2 SEL Analytes: CL SO4
ALK-W-2320B

1 SEL Analytes: ALK
3005A-ICPMS-PR
6010C-W

4 SEL Analytes: CA MG K NA
HARD-2340B
DO-45000G
300.0-w

2 SEL CL S04
ALK-W-23208

1 SEL Analytes: ALK
3005A-ICPMS-PR
6010C-W

4 SEL Analytes: CA MG K NA
HARD-2340B
DO-45000G
300.0-W

2 SEL Analytes: CL SO4
ALK-W-2320B

1 SEL Analytes: ALK
3005A-ICPMS-PR

QO HOK

Test Code

6010C-W

4 SEL Analytes: CA MG K NA
HARD-2340B
300.0-W

2SEL Analytes: CL SO4
ALK-W-2320B

1 SEL Analyres: ALK
3005A-ICPMS-PR
6010C-W

4SEL Analytes: CA MG K NA
HARD-2340B
300.0-W

2SEL CL S04
ALK-W-23208

1 SEL Analytes: ALK
3005A-ICPMS-PR
6010C-W

4SELA CA MG K N4
HARD-2340B
D0-45000G
DENSITY-2710F
TDS-W-2540C
DENSITY-2710F
TDS-W-2540C
DENSITY-2710F
TDS-W-2540C
DENSITY-2710F
TDS-W-2540C
DENSITY-2710F
TDS-W-2540C
DENSITY-2710F
TDS-W-2540C
DENSITY-2710F
TDS-W-2540C
DENSITY-2710F
TDS-W-2540C
DENSITY-2710F
TDS-W-2540C

ec HOK_

Matrix

Aqueous

Aqueous

Aqueous

Aqueous

Matrix

Aqueous

Agqucous

Aqueous

Aqueous

Aqueous

Aqueous

Aqueous

Aqueous

Aqueous

Aqueous

Aqueous

Aqueous

HOK

Work Order:

Due Date:

WO Type:

1405520

6/10/2014

Standard

Sel
v
v

oo

Storage

df- we
df - we.

df - metals
df - metals

df - metals
df - we

df - we

df - metals
df - metals

df - metals
ww - DO
df- we

df - we

df - metals

df- metals
df - metals
ww - DO
df- we

df - we

df - metals

COC Emailed

Work Order: 1405520

Due Date: 6/10/2014

Sel

KIL

Storage

df - metals

df - metals

df - we
df - we

df - metals

df - metals

df - metals
df - we.

df - we

df - metals
df - metals

df - metals
ww - DO

df-we /tds
df - we /tds
df - we / tds.
df - we /tds
df-we /tds
df - we /tds
df - we / tds.
df - we / tds
df - we /1ds.
df- we /tds
df - we /1ds
df- we / tds
df-we /tds
df - we /1ds.
df- we / tds
df - we / 1ds.
df-we/tds
df- we / tds

COC Emailed

Page 1 of 3

Page 2 of 3



WORK ORDER Summary

Client:
Sample 1D

1405520-016A
1405520-017A
1405520-018A
1405520-019A
1405520-020A
1405520-021A
1405520-022A
1405520-023A
1405520-024A
1405520-025A
1405520-026 A
1405520-027A

1405520-027B

1405520-027C

Printed: 7/28/2014

American West Analytical Laboratories

Client: HDR, Inc.
Address:
Project Name: UPRR WQ
PO#: 217879

Sample ID: Date Sampled
1 RIRC~1~F AT
2
E Y-t S
4
s J
6 RIK 1 -2~1 S
7
8 N7 N/
9 ?‘?( -2 -f <7

A4 /
Fh -S-A
/
%G ~5 -0
NS
Special
Relinquistigary:

Relnquished by: Signafure

Print Name

HDR Engineering
Client Sample ID

8180-14.5
8180-1-6.0
8180-1-6.5
8180-1-7.0
8180-1-7.0-DUP
8180-1-7.5
8180-2-1.5
8180-2-3.0
8180-2-4.5
8180-2-6.0
8180-7.0

8180-EB

FOR LABORATORY USE ONLY [iill out on page 1]:

Collected Date

5/23/2014 1235h

5/23/2014 1235h

5/23/2014 1235h

5/23/2014 1235h

5/23/2014 1235h

5/23/2014 1020h

5/23/2014 1020h

5/23/2014 1020h

5/23/2014 1020h

5/23/2014 1020h

5/23/2014 1630h

5/23/2014 1630h

%M O RTO

3948 South 700 East, Ste. 500

Salt Lake City, UT 84107

W
Mett Aicha k-

Received Date

5/27/2014 0924h

5/27/2014 0924h

5/27/2014 0924h

5/27/2014 0924h

5/27/2014 0924h

5/27/2014 0924h

5/27/2014 0924h

5/27/2014 0924h

5/27/2014 0924h

5/27/2014 0924h

5/27/2014 0924h

5/27/2014 0924h
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Date:
Time:

Test Code

DENSITY-2710F
TDS-W-2540C
DENSITY-2710F
TDS-W-2540C
DENSITY-2710F
TDS-W-2540C
DENSITY-2710F
TDS-W-2540C
DENSITY-2710F
TDS-W-2540C
DENSITY-2710F
TDS-W-2540C
DENSITY-2710F
TDS-W-2540C
DENSITY-2710F
TDS-W-2540C
DENSITY-2710F
TDS-W-2540C
DENSITY-2710F
TDS-W-2540C
DENSITY-2710F
TDS-W-2540C
DENSITY-2710F
TDS-W-2540C
3005A-ICPMS-PR
6010C-W

4SEL
HARD-2340B
300.0-W

2 SEL Analytes: CL SO4
ALK-W-2320B

1 SEL Analytes: ALK

Qc

Chain of Custody

Contact:
Phone:
Fax :
Email:

Work Order: 1405520

Due Date:

Matrix

Aqueous

Agueous

Aqueous

Agqueous

Aqueous

Aqueous

Aqueous

Aqueous

Aqueous

Aqueous

Aqueous

CA MG K NA

HOK

Lab Sample Set #
Mike Funk (billing), Carin Loy (sampling)
Funk - 801-743-7818, Loy - 916-679-8737

michael.funk@hdrinc.com

carin loy@hdrinc.com
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Comments
Please email sample
results to Carin Loy
carin.loy@hdrinc.com

For sample collection
questions please contact
Charles Vertucci

charles.vertucci@hdrinc.c
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6/10/2014
Sel

Storage
df - we /1ds
df- we /tds

df-we /tds
df - we /tds.

oo

df-we /tds

df- we /tds
[ df-we/us
df - we / tds
df- we /1ds
df - we /tds
df- we /tds
df - we /tds
df- we /1ds
df - we / tds

oo o

df - we /tds
df - we /tds

ww - df/1ds
ww - df/1ds

ww - df/ tds
ww - df/ tds
ww - df /1ds
ww - df/ tds

I

df - we / s
df - we / tds

[

df - metals

df - metals

df metas
daf we

df - we

COC Emailed

Page 3 of 3

Page 1 of 3
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Recelved by Sgnature

Print Name
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American West Analytical Laboratories

Client:
Address:

Project Name:
PO#:

Sample ID:
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Relinquished by: Signature

Print vame

American West Analytical Laboratories

Client:
Address:
Project Name:
PO#:
Sample ID:
M- 1S
SR
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s 7.0
FiR ~EB
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Special
Print Name

Chain of Custody

20

Lab Sample Set #

HDR, Inc. Contact: Mike Funk (billing), Carin Loy (sampling) Pagelo(}
3949 South 700 East, Ste. 500 Phone: Funk - 801-743-7818, Loy - 916-679-8737
Salt Lake City, UT 84107 Fax QC Levet:
UPRR WQ Email: michael.funk@hdrinc.com. Turn Around Time
217879 carin.loy@hdting.com <
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Date Sampled  Time g § Z 2 E2a == Comments
o 1y 1345 / X Please email sample
results to Carin Loy
carin.loy@hdrinc.com
For sample collection
. questions please contact
N ¢ ,\ - Charles Vertucci
S/z3 / (LIS r o charles.vertucci@hdrinc.c
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. . Lume:
A2 Deanise Rewuamn .
Serer ecenved by: Sgnature
rme: Print Name time:

Chain of Custody

HDR, Inc. Contact:
3949 South 700 East, Ste. 500 Phone:
Salt Lake City, UT 84107 Fax :
UPRR WQ Email:
217879
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Lime: C| ‘_23'\ Name
o
Time: frint tame

Labsamplesets  JUOEFO2O
Mike Funk (billing), Carin Loy (sampling) Page} ﬁ
Funk - 801-743-7818, Loy - 916-679-8737

QC Level: |
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Lab Set ID:

Preservation Check Sheet

Set Extension and

Analysis Preservative o ez tra o ~00% -006 027

Ammonia pH <2 H,SO,

CoD pH <2 H,S0,
Cyanide pH>12
NaOH
Metals pH<2HNO. P4 \UPS \UFPS \fes (FG e WP S
NO, & NO; pH<2H,80, | i ’ 1 i 4 4
0&G pH <2 HCL
Phenols PH <2 HaSO,
Sulfide pH > 9NaOH,
Zn Acetate
TKN pH <2 H,80,
TPO. pH <2 H>SO4
Procedure 1) Pour a small amount of sample in the sample lid
2) Pour sample from Lid gently over wide range pH paper
3 Do Not dip the pH paper in the sample bottle or lid
4) If sample is not preserved, properly list its extension and receiving pH in the appropriate columm above
5) Flag COC, notify client if requested
6) Place client conversation on COC
7 Samples way be adjusted
Frequency: All sarnples requiring preservation

The sample required additional preservative upon receipt.
The samplc was received unpreserved

The Sample was received unpreserved and therefore preserved upon receipt.

® b o+

The sample pH was unadjustable o a pH < 2 due to the sample matrix

The sample pH was unadjustable to a pH > due to the sample matrix interference






APPENDIX H

Standard Operating Procedure for Specific Gravity
Determinations Using a Hydrometer






Designation: D 1429 - 08

Standard Test Methods for

Specific Gravity of Water and Brine'

This standard is issued under the fixed designation D 1429; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (&) indicates an editorial change since the last revision or reapproval

1. Scope

1.1 These test methods cover the determination of the
specific gravity of water and brine free of separable oil, as
follows:

Sections
Test Method A—Pycnometer 7t0 11,21
Test Method B—Balance 12 to 16, 21
Test Method C—Erlenmeyer Flask 17 to 21
Test Method D—Hydrometer 22 to 27

1.2 Test Methods A and B are applicable to clear waters or
those containing only a moderate amount of particulate matter.
Test Method B is preferred for samples of sea water or brines
and is more sensitive than Test Method D which has the same
general application. Test Method C is intended for samples of
water containing mud or sludge.

1.3 It is the user’s responsibility to ensure the validity of
these test methods for waters of untested matrices.

1.4 The test method was tested at 22°C over a range, shown
in Tables 1-4, of 1.0252 through 1.2299; all data were corrected
to 15.6°C (60°F).

1.5 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards:?

D 1066 Practice for Sampling Steam

D 1129 Terminology Relating to Water

D 1193 Specification for Reagent Water

D 2777 Practice for Determination of Precision and Bias of
Applicable Test Methods of Committee D19 on Water

D 3370 Practices for Sampling Water from Closed Conduits

! These test methods are under the jurisdiction of ASTM Committee D19 on
Water and are the direct responsibility of Subcommittee D19.05 on Inorganic
Constituents in Water.

Current edition approved Nov. 15, 2008. Published November 2008 Originally
approved in 1956. Last previous edition approved in 2003 as D 1429 — 2003.

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service @astm.org. For Annual Book of ASTM
Standards volume information, refer to the standard’s Document Summary page on
the ASTM website.

D 5847 Practice for Writing Quality Control Specifications
for Standard Test Methods for Water Analysis
E 1 Specification for ASTM Liquid-in-Glass Thermometers

3. Terminology

3.1 Definitions:

3.1.1 brine—water that contains dissolved matter at an
approximate concentration of more than 30 000 mg/L.

3.1.2 For definitions of terms used in these test methods,
refer to Terminology D 1129.

4. Significance and Use

4.1 Specific gravity is an important property of fluids being
related to density and viscosity. Knowing the specific gravity
will allow determination of a fluid’s characteristics compared
to a standard, usually water, at a specified temperature. This
will allow the user to determine if the test fluid will be heavier
or lighter than the standard fluid.

5. Reagents

5.1 Purity of Water—Unless otherwise indicated, reference
to water shall be understood to mean reagent water conforming
to Specification D 1193, Type L. Other reagent water types may
be used provided it is first ascertained that the water is of
sufficiently high purity to permit its use without adversely
affecting the precision and bias of the test method. Type III
water was specified at the time of round robin testing of this
test method.

6. Sampling

6.1 Collect the samples in accordance with Practices
D 3370 and Practice D 1066.

6.2 In view of the lack of a standard test method for
sampling mud or sludge, no instructions are given for sampling
this type of material.

TEST METHOD A—PYCNOMETER

7. Summary of Test Method

7.1 The sample is introduced into a pycnometer, stabilized
at the desired temperature, and weighed. The specific gravity is
calculated from this weight and the previously determined

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States
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4% D 1429 - 08

weight of reagent water that is required to fill the pycnometer
at the same temperature.

8. Apparatus

8.1 Bath—Constant-temperature bath designed to maintain
a temperature of 15.6 = 1°C (60 = 1.8°F). If any other
temperature must be used due to local conditions, appropriate
corrections shall be made.

8.2 Pycnometer—Cylindrical or conical glass vessel care-
fully ground to receive an accurately fitting 24/12 standard
taper glass stopper provided with a hole approximately 1.0 to
2.0 mm in diameter, centrally located in reference to the
vertical axis. The top surface of the stopper shall be smooth and
substantially plane, and the lower surface shall be concave in
order to allow all air to escape through the bore. The height of
the concave section shall be approximately 5 mm at the center.
The stoppered pycnometer shall have a capacity of about 24 to
30 mL, and shall weigh not more than 40 g. Suitable pycnom-
eters are shown in Fig. 1.

TABLE 1 Determination of Bias, Pycnometer Method

Specific Gravit Statistically
Calculated Specific pecil Y . Significant
) Experimentally * %Bias o )
Gravity ; (95 % Confidence
Determined
Level)
1.0247 1.0262 -0.049 yes
10648 1.0665 +0.16 yes
1.1100 11119 +0.17 yes
1.2299 1.2235 -0.52 yes

TABLE 2 Determination of Bias, Balance Method

Specific Gravit Statistically
Calculated Specific pecit y ] Significant
. Experimentally * %Bias )
Gravity . (95 % Confidence
Determined
Level)
1.0247 1.0264 -0.166 yes
1.0648 1.0657 +0.084 yes
1.1100 1.1126 +0.234 yes
1.2299 1.2233 -0.539 yes

1 0to 2.0mm dia.
(approx.)

1010 2 0mm dia
(cpprox)

%)

FIG. 1 Suitable Pycnometers

pyrighl ASTM Internalional
wided by IHS under license with ASTM
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TABLE 3 Determination of Bias, Erlenmeyer Flask Method

" . Statistically
Calculated Specific Specm'c Gravity . Significant
. Experimentally + %Bias o .
Gravity f (95 % Confidence
Determined
Level)
10247 1.026 +0.126 yes
10648 1.066 +0.169 yes
1.1100 11121 +074 no
1.2299 1.2225 -0.60 yes

TABLE 4 Determination of Bias, Hydrometer Method

. . Statistically
Calculated Specific SEﬂeE::fnS,:g'.ty + %Bias Significant
Gravity P nialy - (95 % Confidence
Determined
Level)
1.0247 1.0256 +0.088 no
1.0648 1.0647 -0.099 no
11100 11106 + 0054 no
1.2299 1.2207 -0.74 yes

8.3 Thermometer—An ASTM Gravity Thermometer having
a range from — 20 to + 102°C or — 5 to + 215°F, as specified,
and conforming to the requirements for Thermometer 12C or
12F, respectively, as prescribed in Specification E 1.

9. Procedure

9.1 Weigh a clean, dry, calibrated pycnometer, complete
with stopper, on an analytical balance, and record this weight
to the nearest 0.1 mg, as P.

9.2 Remove the stopper and fill the pycnometer with re-
cently boiled reagent water that has been cooled to room
temperature, to within several millimetres of the top. Remove
the air bubbles. Immerse the unstoppered pycnometer up to the
neck in a constant-temperature bath maintained at 15.6 = 1°C
(60 = 1.8°F). Allow the pycnometer to remain in the bath for
a period of time sulfficient to establish temperature equilibrium.
Twenty minutes is usually sufficient.

9.3 After temperature equilibrium has been established, and
before removing from the bath, firmly insert the stopper and
remove the excess water from the top of the stopper, taking
care to leave the capillary filled. Remove the stoppered
pycnometer from the bath and wipe it dry. Immediately weigh
the pycnometer, and record this weight to the nearest 0.1 mg,
as W.

9.4 Empty the reagent water from the pycnometer and dry,
or rinse with the sample to be tested.

9.5 Using the sample to be tested, repeat the procedure in
accordance with 9.2 and 9.3, recording the weight of the
pycnometer containing the sample under test as S.

10. Calculation
10.1 Calculate the specific gravity of the sample as follows
Specific gravity = (S—P)/(W—P)

where:

P = weight of the empty pycnometer,

S = weight of the pycnometer and contained sample, and

W = weight of the pycnometer and contained reagent
water.

Licensee=Purdue University (Access to 410RL from 5967 164)/5923082001
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11. Precision and Bias

11.1 The overall precision (S,) and single operator precision
(S,) of this test method within their designated ranges vary
with quantity being tested in accordance with Fig. 2.

11.2 The bias for this test method, shown in Table 1, was
determined from the measurement of a known specific gravity
in prepared standards by six laboratories in triplicate for four
known specific gravity levels. The known specific gravity
range covered was 1.0247 to 1.2299.

11.3 Precision and bias for this test method conforms to
Practice D 2777 ~77, which was in place at the time of
collaborative testing. Under the allowances made in 1.4 of
Practice D 2777 — 06, these precision and bias data do meet
existing requirements for interlaboratory studies of Committee
D19 test methods.

TEST METHOD B—BALANCE

12, Summary of Test Method

12.1 The specific gravity balance is essentially an analytical
balance which uses a plummet to determine the weight of a
liquid by displacement. The plummet is calibrated in a standard
liquid, usually reagent water, before the determination is made.
Any oil present in the sample will interfere with this determi-
nation; therefore, only freshly filtered samples should be used.

13. Apparatus

13.1 Specific Gravity Balance—A Westphal-type balance or
any of several accurate specific gravity balances may be used.

14. Procedure

14.1 Locate the specific gravity balance in a draft-free
enclosure. Clean the plummet by immersion in distilled water
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followed by acetone. Dry with air or a lint-free tissue. Calibrate
the plummet by determining its difference in weight in air and
in reagent water at 15.6 = 1°C (60 * 1.8°F); record this
displacement as d,.

14.2 Immerse the plummet in the sample, which has a
stabilized temperature of 15.6 = 1°C (60 = 1.8°F). Make
certain that the plummet does not touch the bottom or the sides
of the container. The liquid displacement, d,, is the difference
between the weight necessary to counterpoise the dry plummet
in air and that necessary when the plummet is immersed in the
liquid samples.

15. Calculation
15.1 Calculate the specific gravity of the sample as follows

. Lo
Specific gravity = 7
I

where: )
d, = difference in weight in air and in reagent water, and
d, = difference in weight in air and in the sample.

16. Precision and Bias

16.1 The overall precision (S,) and single operator precision
(§,) of this test method within their designated ranges vary
with quantity being tested in accordance with Fig. 3.

16.2 The bias data for this test method, shown in Table 2,
was determined from the measurement of a known specific
gravity in prepared standards by five laboratories in triplicate
for four known specific gravity levels. The known specific
gravity range covered was 1.0247 to 1.2299.

16.3 Precision and bias for this test method conforms to
Practice D 2777 —-77, which was in place at the time of
collaborative testing. Under the allowances made in 1.4 of

3
w

GPECIFIC GRAVITY

FIG. 2 Interlaboratory Precision for Specific Gravity of Brines by Pycnometer Method
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FIG. 3 Interlaboratory Precision for Specific Gravity of Brines by Balance Method

Practice D 2777 — 06, these precision and bias data do meet
existing requirements for interlaboratory studies of Committee
D19 test methods.

TEST METHOD C—ERLENMEYER FLASK

17. Summary of Test Method

17.1 The sample of mud or sludge is thoroughly stirred and
poured into a wide-mouth Erlenmeyer flask until it is some-
what more than level full, the excess being struck off with a
spatula blade. The specific gravity is calculated from this
weight and the previously determined weight of water required
to fill the flask completely.

17.2 If the sample is of a plastic solid consistency, the flask
is partly filled with the sample and weighed. Water is then
added to fill the flask completely, and the total weight is taken.
The specific gravity is calculated from the weight of the
volume of water displaced by the sample.

18. Procedure

18.1 Clean, dry, and weigh the Erlenmeyer flask to the
nearest 0.1 g, and record this weight as F.

18.2 Fill the flask with reagent water or tap water. Both flask
and water shall be at temperature equilibrium. Weigh the filled
flask and record this weight as W. Empty and dry the flask.

18.3 If the sample flows readily, fill the flask completely
with the sample, leveling the upper surface with a flat-bladed
spatula held at an angle of 45° with the rim of the flask. Weigh,
and record this weight as S.

18.4 Mix the sample thoroughly by stirring, but do not
shake. If the sample does not flow readily, add sufficient
sample to approximately half fill the flask, without exerting
pressure, and weigh. Record the weight of the flask and sample
as R. Fill the flask containing the sample completely with

reagent water or tap water, whichever was used in accordance
with 18.2, taking care to remove all entrained air bubbles, and
weigh again. Record this weight at 7.

19. Calculation
19.1 In the case of free-flowing samples, calculate the
specific gravity of the sample as follows:

. ) §-F5
Specific gravity = w=n

where:

F = weight of the empty flask,

§ = weight of the flask completely filled with sample, and
W = weight of the flask and contained water.

19.2 In the case of samples that do not flow readily,
calculate the specific gravity of the sample as follows:

, A (R—F)
Specific gravity = (W—=F) - (T-R)

where

F = weight of the empty flask,

R = weight of the flask partly filled with sample,

T = weight of the flask partly filled with sample, plus
water added to fill remaining volume, and

W = weight of the flask and contained water.

20. Precision and Bias

20.1 The overall precision (S,) and single operator precision
(S,) of this test method within their designated ranges vary
with quantity being tested in accordance with Fig. 4.

20.2 The bias data for this test method, shown in Table 3,
was determined from the measurement of a known specific
gravity in prepared standards by six laboratories in triplicate
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FIG. 4 Interlaboratory Precision for Specific Gravity of Brines by Erlenmeyer Flask Method

for four known specific gravity levels. The known specific
gravity range covered was 1.0247 to 1.2299.

20.3 Precision and bias for this test method conforms to
Practice D 2777 —-77, which was in place at the time of
collaborative testing. Under the allowances made in 1.4 of
Practice D 2777 — 06, these precision and bias data do meet
existing requirements for interlaboratory studies of Committee
D19 test methods.

21. Quality Control

21.1 In order to be certain that analytical values obtained
using these test methods are valid and accurate within the
confidence limits of the test, the following QC procedures must
be followed when analyzing specific gravity.

21.2 Calibration and Calibration Verification

21.2.1 Verify the balance calibration by weighing a weight
at several weight limits.

21.3 Initial Demonstration of Laboratory Capability

21.3.1 If a laboratory has not performed the test before, or if
there has been a major change in the measurement system, for
example, new analyst, and so forth, a precision and bias study
must be performed to demonstrate laboratory capability.

21.3.2 Analyze seven replicates of a solution with a known
specific gravity. Each replicate must be taken through the
complete analytical test method. The replicates may be inter-
spersed with samples.

21.3.3 Calculate the mean and standard deviation of the
seven values and compare to the acceptable ranges of bias in
sections 11.1, 16.1, and 20.1. This study should be repeated
until the recoveries are within the limits given in sections 11.1,
16.1, and 20.1. If an amount other than the recommended
amount is used, refer to Practice D5847 for information on
applying the F test and t test in evaluating the acceptability of
the mean and standard deviation.

21.4 Laboratory Control Sample (LCS)

21.4.1 To ensure that the test method is in control, analyze
a LCS having a known specific gravity with each batch or ten
samples. If large numbers of samples are analyzed in the batch,
analyze the LCS after every ten samples. The LCS must be
taken through all of the steps of the analytical method. The
result obtained for the LCS shall fall within £15 % of the
known specific gravity.

21.4.2 If the result is not within these limits, analysis of
samples is halted until the problem is corrected, and either all
the samples in the batch must be reanalyzed, or the results must
be qualified with an indication that they do not fall within the
performance criteria of the test method.

21.5 Method Blank

21.5.1 Analyze a reagent water blank with each batch.

21.6 Matrix Spike (MS)

21.6.1 Specific gravity is not an analyte that can be feasibly
spiked into samples.

21.7 Duplicate

21.7.1 To check the precision of sample analyses, analyze a
sample in duplicate with each batch. The value obtained must
fall within the control limits established by the laboratory.

21.7.2 Calculate the standard deviation of the duplicate
values and compare to the precision in the collaborative study
using an F test. Refer to 6.4.4 of Practice D 5847 for informa-
tion on applying the F test.

21.7.3 If the result exceeds the precision limit, the batch
must be reanalyzed or the results must be qualified with an
indication that they do not fall within the performance criteria
of the test method.

21.8 Independent Reference Material (IRM)

21.8.1 In order to verify the quantitative value produced by
the test method, analyze an Independent Reference Material
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(1]

(IRM) submitted as a regular sample (if practical) to the
laboratory at least once per quarter. The specific gravity of the
IRM should be within the control limits established by the
laboratory.

TEST METHOD D—HYDROMETER

22. Summary of Test Method

22.1 The hydrometer is a weighted bulb with a graduated
stem. The depth to which the hydrometer sinks in a fluid is
determined by the density of the fluid. The specific gravity is
read directly from the graduated stem. Any oil present in the
sample will interfere with the determination; therefore, only
freshly filtered samples should be used.

23. Apparatus

23.1 Hydrometer—A set of glass hydrometers (equipped
with built-in thermometers) covering the range of specific
gravities encountered in water and brine analyses. Graduations
should not be greater than 0.002.

23.2 Hydrometer Cylinder of clear glass, or plastic. For
convenience in pouring, the cylinder may have a lip on the rim.
The inside diameter of the cylinder shall be at least 25 mm
greater than the outside diameter of the hydrometer used. The
height of the cylinder shall be such that the hydrometer floats
in the sample with at least 25-mm clearance between the
bottom of the hydrometer and the bottom of the cylinder.

24. Procedure

24.1 Fill the cylinder with the sample and carefully immerse
the hydrometer. The hydrometer must float freely and not touch
the sides of the cylinder. Allow the hydrometer to remain in the
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sample 5 min or until the thermometer establishes equilibrium.
Read and record the specific gravity and temperature directly
from the hydrometer.

25. Calculation for Correction to 60°F

25.1 The specific gravity may be corrected to 60/60°F by
adding 0.0002 for each degree above 60°F. An'example is as
follows:

Specific gravity at 79°F 1.1225
Correction = (79— 60) 0 0002 = + 00038
Specific gravity at 60°F 1.1263

26. Precision and Bias

26.1 The overall precision (§,) and single operator precision
(S,) of this test method within their designated ranges vary
with quantity being tested in accordance with Fig. 5.

26.2 The bias data for this test method, shown in Table 4,
was determined from the measurement of a known specific
gravity in prepared standards by six laboratories in triplicate
for four known specific gravity levels. The known specific
gravity range covered was 1.0247 to 1.2299.

26.3 Precision and bias for this test method conforms to
Practice D 277777, which was in place at the time of
collaborative testing. Under the allowances made in 1.4 of
Practice D 2777 — 06, these precision and bias data do meet
existing requirements for interlaboratory studies of Committee
D19 test methods.

27. Quality Control

27.1 In order to be certain that analytical values obtained
using these test methods are valid and accurate within the
confidence limits of the test, the following QC procedures must
be followed when analyzing specific gravity.

1.2 1.3

SPFCIFIC GRAVITY

FIG. 5 Interlaboratory Precision for Specific Gravity of Brines by Hydrometer Method
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27.2 Calibration and Calibration Verification

27.2.1 Verify the hydrometer by determining the specific
gravity on a sample with a known specific gravity.

27.3 Initial Demonstration of Laboratory Capability

27.3.1 If a laboratory has not performed the test before, or if
there has been a major change in the measurement system, for
example, new analyst, and so forth, a precision and bias study
must be performed to demonstrate laboratory capability.

27.3.2 Analyze seven replicates of a solution with a known
specific gravity. Each replicate must be taken through the
complete analytical test method. The replicates may be inter-
spersed with samples.

27.3.3 Calculate the mean and standard deviation of the
seven values and compare to the acceptable ranges of bias in
section 26.1. This study should be repeated until the recoveries
are within the limits given in section 26.1. If an amount other
than the recommended amount is used, refer to Practice D5847
for information on applying the F test and t test in evaluating
the acceptability of the mean and standard deviation.

27.4 Laboratory Control Sample (LCS)

27.4.1 To ensure that the test method is in control, analyze
a LCS having a known specific gravity with each batch or ten
samples. If large numbers of samples are analyzed in the batch,
analyze the LCS after every ten samples. The LCS must be
taken through all of the steps of the analytical method. The
result dbtained for the LCS shall fall within = 15 % of the
known:specific gravity.

27.42 If the result is not within these limits, analysis of
samples is halted until the problem is corrected, and either all
the samples in the batch must be reanalyzed, or the results must

be qualified with an indication that they do not fall within the
performance criteria of the test method.

27.5 Method Blank

27.5.1 Analyze a reagent water blank with each batch.

27.6 Matrix Spike (MS)

27.6.1 Specific gravity is not an analyte that can be feasibly
spiked into samples.

27.7 Duplicate

27.7.1 To check the precision of sample analyses, analyze a
sample in duplicate with each batch. The value obtained must
fall within the control limits established by the laboratory.

27.7.2 Calculate the standard deviation of the duplicate
values and compare to the precision in the collaborative study
using an F test. Refer to 6.4.4 of Practice D 5847 for
information on applying the F test.

27.7.3 If the result exceeds the precision limit, the batch
must be reanalyzed or the results must be qualified with an
indication that they do not fall within the performance criteria
of the test method.

27.8 Independent Reference Material (IRM)

27.8.1 In order to verify the quantitative value produced by
the test method, analyze an Independent Reference Material
(IRM) submitted as a regular sample (if practical) to the
laboratory at least once per quarter. The specific gravity of the
IRM should be within the control limits established by the
laboratory.

28. Keywords
28.1 brine; hydrometer; pycnometer; specific gravity
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