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1. INTRODUCTION

EnergySolutions operates a low-level radioactive waste (LLRW) disposal facility west of the Cedar
Mountains in Clive, Utah. Clive is located along Interstate-80, approximately 3 miles south of the
highway, in Tooele County. The facility is approximately 50 miles east of Wendover, Utah and
approximately 75 highway miles west of Salt Lake City, Utah. The facility sits at an elevation of 4,275
feet (ft) above mean sea level (amsl).

On February 14, 2011, EnergySolutions requested concurrence from the Utah Division of Radiation
Control (Division) that previous licensing activities be allowed for the receipt and disposal of processed
ion-exchange resin waste on a large-scale at the Clive facility (Shrum, 2011a and Shrum, 2011b). The
Division reviewed EnergySolutions’ analysis supporting this request and determined that EnergySolutions
could receive processed ion-exchange resin waste up to 40,000 cubic feet per year. However, in order to
receive processed ion-exchange resin waste at volumes greater than 40,000 cubic feet per year, the
Division required EnergySolutions to conduct new performance assessment analyses that include

“prediction of nuclide concentration and peak dose (at the time peak dose would occur) using
updated dose conversion factors, and a suggested model time frame of 10,000 years, as well as
any need to revisit/update the waste source term, receptor and exposure pathways” (Lundberg,
2011).

While the ultimate quantity of processed ion-exchange resin waste that may eventually be disposed is
unknown, EnergySolutions recognizes that UAC R313-25-9(1)(c) supports the Division’s requirement for
an updated site-specific Performance Assessment in the event that the total disposal volume of processed
ion-exchange resin waste “will result in greater than 10 percent of the total site source term over the
operational life of the facility” [UAC R313-25-9(1)(c)].

Additionally, in response to the challenges EnergySolutions experienced in constructing and monitoring
its rock armor Cover Test Cell, the Division further directed that EnergySolutions design and assess the
performance of an evapotranspirative cover technology (or mulch) using the more robust HYDRUS
model (in place of the EPA-HELP model) (DRC, 2012).

In compliance with these requirements and in conjunction with EnergySolutions’ application to renew
Radioactive Material License UT2300249 (EnergySolutions, 2015; Appendix P), EnergySolutions
submitted to the Division on October 8, 2012 an updated site-specific Performance Assessment, which
includes:

» Analysis of additional subsurface fate and transport of LLRW contaminants leached from the
Embankment via contact with precipitation that has infiltrated through new evapotranspirative
cover designs as required in DRC (2012); and transported to a well at the point of compliance 90
feet from the outside edge of the LLRW material in the Class A West (CAW) Embankment;
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» Modeling of expected groundwater well concentrations and comparison to groundwater
protection levels (GWPLs) for the Permit-required Time of Compliance of 500 years following
embankment closure, projected peak groundwater well concentrations for each radionuclide for a
Performance Period of 10,000 years following embankment closure, and projected peak doses to
the general public for a Performance Period of 10,000 years following embankment closure, as
required in Lundberg (2011) and Lundberg (2014a);

» Modeling of expected exposures and resulting doses to credible hypothetical inadvertent
industrial intruders within a Time of Compliance of 10,000 years following embankment closure
(as required to mirror those modeled in the depleted uranium Performance Assessment per
Lundberg, [2014b]);

» Evaluation of additional radionuclides that were not included in prior Class A Performance
Assessments conducted in support of EnergySolutions’ Clive-based licenses (see Table A-1 of
EnergySolutions, 2015; Appendix P), as required by Lundberg (2011); and

+ Justification for renewal of EnergySolutions’ Radioactive Material License UT2300249, as
required by Lundberg (2011).

On June 7, 2013, EnergySolutions received from the Division a Round 1 Request for Information
regarding the updated site-specific Performance Assessment. Responses to the Round 1 Interrogatories
and a revised Report were submitted to the Division December 30, 2013 (EnergySolutions, 2013b).
Following review of EnergySolutions’ responses to the Round 1 Interrogatories, the Division requested
additional information via a Round 2 set of Interrogatories (dated July 2, 2014). Instead of employing the
traditional list format historically used by the Division and EnergySolutions, the Round 2 interrogatories
were placed contextually throughout the revised Report (previously submitted to the Division in
conjunction with EnergySolutions’ responses to the Round 1 interrogatories).

Following receipt of the Round 2 Interrogatories, EnergySolutions and Division staff met on July 17,
2014 and November 13, 2014 to agree upon an acceptable format for responses. As a result of these
meetings, it was decided that responses to the Division’s Round 2 Interrogatories would be contextually
addressed within the Report and expanded Round 1 Interrogatory responses. EnergySolutions submitted
revision 2 of the updated site-specific Performance Assessment as a comprehensive compilation of
applicable legacy activities and expanded responses to Round 1 Interrogatories (EnergySolutions, 2015;
Appendix P).

A major fraction of the Division’s Round 1 and round 2 Interrogatories referenced implications a findings
from a 2010 U.S. Nuclear Regulatory Commission (NRC) authorized study of changes in the post-
construction hydrogeologic properties of the final covers at test facilities and operating waste containment
facilities. While addressed therein, EnergySolutions has included herein site-specific examples of their
ability to protect clay barriers from the impacts of freeze-thaw cycles.
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2. NATIONAL ENGINEERED COVER STUDY

The CAW Embankment cover is designed and modeled to limit the amount of precipitation ultimately
entering the disposed waste region, leaching within the waste mass, and the potential flux of contaminants
to groundwater. As a result, the updated site-specific Performance Assessment demonstrates that the
CAW cover is an important component in the Embankment’s ability to satisfy the required performance
objectives (EnergySolutions, 2015; Appendix P).

In recognizition of the overall importance of cover designs in the ultimate performance of disposal
embankments, NRC authorized a study in 2010 of the post-construction (up to approximately 9 years)
hydrogeologic properties of the final covers at test facilities and operating waste containment facilities, as
presented in Figure 2-1 (Benson et al., 2011). The Study included field tests, sample collection, laboratory
tests, and data analyses from sites operating in a wide range of meteorological and hydrogeologic
conditions. While selecting similar arid-permeable geohydraulic/meteorologic-modeled sites similar to
Clive, Benson et al. (2011) statistical analysis and in-service characteristic distributions also included
humid-permeable and humid-impermeable sites (dissimilar to Clive).

In the Study, test sections from various in-service covers were exhumed to evaluate how the engineering
properties of the cover materials had changed during their service life. Field tests were conducted and
samples were collected and tested in the laboratory. The Study’s objectives included:

» characterization of changes in the engineering properties of the cover materials directly relevant
to assessing hydrologic effectiveness,

 identification of conditions that induce changes in the engineering properties of cover materials
and ultimately affect percolation into waste,

+ identification of soil types and design and construction approaches that result in covers that are
less prone to temporal change and therefore have more predictable performance, and

» recommendation of approaches to verify the hydrologic performance of final covers.

A diverse group of field sites were selected in the Study to represent a broad range of climatological
conditions, as well as types of soil and vegetation. The average annual precipitation of the Study sites
ranged from 119 mm/year (Apple Valley, CA) to 1,263 mm/year (Albany, GA). Appreciable snowfall
was observed at 6 sites (Helena and Polson, MT; Omaha, NE; Cedar Rapids, IA; Monticello, UT; and
Underwood, ND). Similarly, the Study included a broad variety of cover designs for a wide range of
waste types, including municipal solid waste, hazardous waste, low-level radioactive waste, and mixed
waste.
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Figure 2-1. Locations of NRC’s cover study sites, (Benson et al., 2011; pg. 2-2)
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Of the 27 in-service covers evaluated, 15 were store-and-release covers (equivalent to CAW’s
evapotranspirative cover). Nine of the store-and-release covers were monolithic in design (i.e., a thick
layer of finer textured soil overlain by topsoil) and six employed a simple two-layer fine over-coarse
design, constructed to enhance the storage capacity of the overlying finer-textured layer. Additionally, the
store-and-release covers were vegetated with a mixture of annual and perennial grass mixtures. Similarly,
only 4 of the sites Benson et al (2011) studied are in arid-permeable geohydraulic/meteorologic-modeled
sites similar to Clive. The wide differences in meteorologic and geohydraulic conditions of Benson et al.
(2011) are representative in the wide cover performance distributions measured therein.

Prior to field testing, a minimum of 300 mm of surface soil was removed so that the tests were conducted
directly on the storage layer or the barrier layer (as opposed to any present surface layer). Hydraulic
conductivities were assumed to represent conditions at saturation (although, not a representative condition
found in any of Clive’s in-service covers). In-situ field hydraulic conductivity tests were conducted using
sealed double-ring infiltrometers and borehole permeameters. As illustrated in Figures 2-2 and 2-3, these
tests assumed an infinite volume of infiltration precipitation available in the storage or barrier layers.

The hydraulic conductivities of the various cover soil layers were found to be consistent with the
sequence and method in which the layers were placed and exposed while in service. For example, clay
barrier layers are generally placed with low hydraulic conductivities, whereas storage layers are placed to
promote root development and storage capacity. As such, in-service storage layers were observed as
having hydraulic conductivities with a geometric mean = 1.7x10°® m/s. By comparison, in field hydraulic
conductivities of clay barriers were observed as having a geometric mean value of 6x107 m/s.

When measured from the infiltration of water through the entire cover system (i.e, storage and release
over clay barrier layers) overall cover in-service hydraulic conductivities were found to be within a range
of 7.5x10® m/s and 6.0x10°® m/s. The geometric mean of overall in-service hydraulic conductivities was
4.4x107 m/s, generally on order of magnitude higher than the as-built hydraulic conductivities (regardless
of their initial design/as-built condition), with the largest increases observed in hydraulic conductivities
for clay barriers that have been exposed to freeze-thaw cycling.

The Study defines a “freeze-thaw cycle” as a period of at least 24 hours during which the soil temperature
of the layer of interest falls below 0°C, followed by a 24 hour period with temperatures greater than 0°C.
As a result of the freeze-thaw cycling, structure is introduced into the soil layers that act as preferential
flow paths, transforming a monolithic barrier layer with very low hydraulic conductivity into a structured
and permeable soil layer. Analysis of site temperature data suggests that storage and barrier layers from
all Study sites underwent a sufficient number of freeze-thaw cycles to develop the structure required to
induce a maximum change in hydraulic conductivity. However, no such increases were observed in layers
covered with soils of adequate depth to insulate them from below freezing atmospheric temperatures. This
is of particular significance when evaluating the Study’s applicability to Clive’s site-specific clay barrier
performance experience, in that at least one freeze-thaw cycle was observed at each of the Study sites.
Most prominent changes for Study site in-service hydraulic conductivities from freeze-thaw cycles were
observed within the first 1 to 3 years following construction. Negligible changes were observed from
cycles occurring 5 years after initial construction.
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Figure 2-2. Borehole permeability test, (Benson et al., 2011; pg. 3-3)
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Figure 2-3. Infiltrometer test, (Benson et al., 2011; pg. 3-4)
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The Study demonstrates that when exposed to freeze-thaw cycles, model representation of saturated
hydraulic conductivities and associated van Genuchten alpha and n parameters should be increased from
their initial design/as-built condition. Similarly, performance assessments should recognize that
constructed covers are in a state of disequilibrium with the surrounding environment.

To account for such, a program of in-field direct monitoring should be incorporated to monitor the
migration of a constructed cover from its design/as-built condition to a state of equilibrium with the
surrounding environment. For example, Benson et al. (2011) generally recommends the installation of
lysimeters beneath embankments for direct monitoring of the percolation (and by extension, bulk in-
service hydraulic conductivity). Additionally, such migration of cover material properties should be
accounted for in performance assessment, with alteration occurring until an equilibrium condition exists
with the surrounding environment.

It also should be noted that the national studies documented by Benson et al. (2011) generally include
covers constructed with lower percentages of clays. Because of this, Benson et al. recommends,

“If available, a site-specific saturated hydraulic conductivity that reflects in-service condition
should be used for performance predictions [instead of the wide distribution from regional sites
examined herein].” Benson et al. (2011, pg. 6-38)

While informative to the updated site-specific Performance Assessment (EnergySolutions, 2015;
Appendix P), several significant differences exist between Benson et al. (2011) Study sites and
EnergySolutions’ various Clive embankments (supporting Benson et al.’s recommendation for the use of
site-specific hydraulic conductivities).

1) Clay barriers with several thicknesses of soil frost protection have been exposed to repeated
winter conditions without any observed increase in in-service density or permeability.

2) Temperatures at the upper clay barrier surface have never been measured below 0°C at its Clive
Cover Test Cell (EnergySolutions, 2014a).

3) While recognized as not equivalent to the evapotranspirative cover design proposed for CAW,
water from infiltration through a completed cover has not been detected within lysimeters
constructed beneath EnergySolutions’ rock armored disposal embankments (Mixed Waste,
LARW, 11e.(2), and Cover Test Cell).
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3. CLIVE’S SITE-SPECIFIC EXAMPLES OF CLAY BARRIER PROTECTION

Because of the range of site locations studied therein, Benson et al. (2011) provides a national input
parameter database, which represents a variety of expected geohydrologic conditions, climates, behaviors,
and wastes. In their general guidance for site decommissioning, NRC expresses caution in the
interpretation of results produced from the use of generalized national data,

“These data sources are available to provide estimates of parameter values in the absence of site-
specific information. The large national databases can also be used to characterize parameter
uncertainty. This is particularly appropriate when there are insufficient site-specific data on
which to base parameter uncertainty estimates.” [emphasis added]; (NRC, 1999; pg. ix).

NRC expresses further caution against the treatment of generic and national parameter distributions as
though they are site-specific specifics,

“It is clear that reduction in uncertainties occur as more site specific, direct measurements are
made. Frequently, however, the site-specific data are unavailable and there must be reliance on
estimates from generic, regional or local data sources that act as surrogate for site specific
information. There is some caution that must be exercised in applying the local, regional, or
generic data bases to site-specific cases.” [emphasis added]; (NRC, 1999; pg. 25)

Finally, NRC provides the following clarification, using an example parameter “pdf”, as to its preference
for selection of site-specific characteristics over the use of national data ranges,

“In the absence of site-specific information, the effective value of a parameter at a site could
conceivably be any reasonable value. Consider Figure [3-1]. With no site-specific information to
use, the distribution based on the observed national data defines the range and relative likelihood
of values the parameter can reasonably be expected to assume at the site. That is, the value of
0.18 is most likely, but a value of 0.10, while unlikely, cannot be dismissed since it has been
observed [nationally]. It is thus appropriate to use the national distribution to represent the
probability distribution of the effective (average) parameter value at the site, again, assuming
that there is no site-specific information. As discussed previously, this will tend to overestimate
the uncertainty of the parameter value both because the variability of the national data is likely to
be greater than the variability at the site (see Figure [3-1]) and because the variability of the
national data [instead of that from site-specific observations] is being used to represent the
uncertainty of the parameter.” [emphasis added]; (NRC, 1999; pg. 27).

Therefore, in accordance with the guidance of NRC (1999) site-specific observations should be
preferentially selected over Benson et al.’s national ranges reported by Benson et al. (2011). By doing so,
uncertainty is reduced and the risk of overestimation of variability is minimized.
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The general cover design requirements for the licensing of near surface land low-level radioactive waste
(LLRW), low activity radioactive waste (LARW), and 11e.(2) by-product disposal embankments are set
forth in the UAC R313-24, UAC R313-25 and 10 CFR 40, as administered by the Division. Covers are
designed to minimize, to the extent practicable, water infiltration into the waste. Location and layout of
EnergySolutions’ various Clive embankments (Mixed Waste, 11e.(2), LARW, and CAW) are shown on
Figure 3-2.

The embankments are all constructed above a 2-foot thick clay barrier liner, with design/as-built
permeability no greater than 1x10°® cm/sec. Following waste placement above the 2-foot thick clay barrier
liner, an engineered cover system is built. The Mixed Waste, 11e.(2), LARW, and CAW cover systems
begin with clay barrier layers with design/as-built permeabilities of less than 1x10°® m/sec for lower clay
barriers and 5x10™*° m/sec for upper clay barriers. For the LARW and CAW Embankments, the lower
radon barrier layers (1x10® m/sec permeability) are at least 1.0 foot thick. For the 11e.(2) Embankment
top slope, the lower radon barrier layer (1x10°® m/sec permeability) is at least 3.0 feet thick. For the
11e.(2) Embankment side slope, the lower radon barrier layer (1x10® m/sec permeability) is at least 2.5
feet thick. By comparison, the LARW, CAW, and 11e.(2) Embankment upper clay barrier layers (5x10™
m/sec permeability) are at least 1.0 foot thick.

Embankment construction activities during the past twenty years of operation of clay barrier layers in
Clive’s embankments liners and covers has provided EnergySolutions with extensive experience and data
demonstrating an ability to sufficiently protect these layers from freeze/thaw damage during winter/non-
construction periods. This experience is reflected in the Division-approved spring start-up procedures,
quality control, and quality assurance requirements of Work Element — Clay Liner Placement and Work
Element — Radon Barrier Placement of the Low-Level Radioactive Waste and 11e.(2) Construction
Quality Assurance / Quality Control Manual (CQA/QC Manual).

3.1 11e.(2) Embankment Clay Barrier

The capacity of the 11e.(2) Embankment is 5,048,965 cubic yards (yd*) and occupies approximately 92
acres of EnergySolutions’ Clive facility. EnergySolutions’ 11e.(2) design is a near-surface landfill
embankment, constructed using materials native to the site or found in close proximity to the site.
Engineered features of the Embankment are designed based upon State of Utah regulations, NRC
guidance, EPA guidance, and EnergySolutions’ past experience at this location.

Since its initial licensing in 1999, 1,607,295 yd® of waste has been placed in the 11e.(2) Embankment
from the eastern edge of its licensed footprint towards the west (EnergySolutions, 2014b). Waste material
is placed on the liner and compacted in place to a waste column height of approximately 45 feet at the
embankment shoulder (above grade). At the embankment’s highest point, the waste column will be
approximately 54 feet thick. When the Embankment is filled to the maximum height, a three and one-half
foot thick clay barrier is placed on the side slopes and a four-foot thick layer of clay is placed on top and
compacted. A twelve-inch filter zone of small diameter rock then provides a drainage layer above the clay
barrier. An erosion barrier of specification-sized rock then covers the surface of the embankment.
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Figure 3-2. EnergySolutions’ Clive Facility Embankment Layout and Orientation
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Unlike the CAW Embankment, significant amounts of clay barrier liner were initially constructed,
following the initial licensing of the 11.e(2) Embankment in the year 2000. Similarly, final cover has
intermittently been constructed as 11e.(2) waste placement has reached its design height. In cases where
it is recognized that waste placement will not take place above constructed clay barrier liner for a period
of more than 30 days or when atmospheric temperatures drop below 0°C, at least 9 inches of loose clay or
6 inches of compacted clay is required to be placed as frost protection. Prior to subsequent waste
placement, EnergySolutions is required to excavate below the placed frost protection and re-test the
underlying clay barrier liner for its design/as-built density and permeability. Areas compromised for
placement testing are repaired by applying the same methodology applied during its initial construction.

As is illustrated in Figure 3-3, a significant portion of 11e.(2) clay barrier liner was originally constructed
in 2000. In compliance with requirements of the Division-approved CQA/QC Manual, areas of the frost-
protected clay barrier liner constructed in 2000 were tested prior to placement of 10,054 yd? of 11e.(2)
byproduct waste in 2013 and 15,207 yd® in 2014 (see Appendix A for in-field tests). Contrary to the
observations of unprotected clays by Benson et a. (2011), EnergySolutions’ tests indicated that
permeabilities of frost-protected clay barrier layers actually exhibited reductions from their design/as-
built limits of 1x10® m/sec to 8.9x10™*° m/sec and 4.0x10™ m/sec — with improvements in proctor
densities (see Table 3-1). Of significance in determination of the unrepresentativeness of Benson et al.
(2011) findings to EnergySolutions’ clay observations at Clive, the improvements in the 11e.(2)
Embankment clay barriers were seen after more than a decade of freeze/thaw cycles (where Benson et al.
[2011] observed the most predominant increases in clay barrier permeabilities within the first few years
following construction).

During the 11 freeze-thaw cycles in which the frost-protected 11e.(2) clay barrier liner was exposed to the
atmosphere, EnergySolutions’ Clive Meteorological Station reports average atmospheric temperatures of -
2.4°C in January and -2.7 °C in December (MSI, 2014). MSI (2014) further reports a record minimum
temperature of -31.5°C experienced on January 14, 2013, with the period of January through December
2013 seen as the coolest year during the 11 freeze-thaw cycles since the clay barrier liner’s construction.
Similarly, MSI (2014) further reports the second coldest period since the clay barrier liner’s construction
was observed during January 2007 (with the coldest temperature of -25.5 °C being observed on January
14, 2007). Notably, while Benson et al. (2011) report that unprotected clay barriers exhibit the greatest
freeze-thaw driven changes during the first three years following construction, EnergySolutions’ 11e.(2)
frost-protected clay barrier liner exhibited improved characteristics.

Utah Low-Level Radioactive Material License (RML UT2300249) - Supplemental Response to Round 1 Interrogatories 3-5
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Table 3-1

11e.(2) Embankment Frost-Protected Clay Barrier Spring Startup Tests

WINTER WINTER
DESIGN DATE OF IN-SERVICE PERMEABILITY DENSITY
11e.(2) FROST DATE PERMEABILITY | SPRING PERMEABILITY DECREASE INCREASE
LIFT ID PROTECTION BUILT (m/sec) TESTING (m/sec) (%) (%)
ECL000811  0.75 feet of August 1.1x107 April 8.9x10™° 1,236 102
EC121004SS  uncompacted 2000 2012
clay
ECR12020314 1 foot of August 1.5x10™® April 4.0x10™ 3,750 108
EC130503SS  uncompacted 2000 2013
clay
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3.2 LARW Embankment Clay Barrier

The LARW Embankment received low-activity radioactive waste from 1988 until May, 2004, when it
was filled to its design capacity. The completed LARW disposal cell is 1,115 feet by 1,670 feet, covering
approximately 43 acres. Beginning in 1988, waste was placed above a 2-foot clay barrier layer of
compacted clayey soils (with design/as-built permeability limited to no more than 1x10® m/sec). Above
the two foot thick layer clay barrier layer and waste, the LARW Embankment was covered in three
sections: the 1994 side slope cover, the 2004 side slope cover, and the uniform top slope cover. The
2004 slope is the same as the 1994 side slope cover, with the addition of a sacrificial soil layer (freeze
protection) and a Type-B Filter (24 inches thick above the clay barrier layers). Changes in the side slope
criteria were driven by the Groundwater Quality Discharge Permit No. UGW450005 (October 28, 1994)
and later in July 2004. By comparison, the top slope and 2004 side slope consist of 42 inches of various
materials above the clay barrier layers.

As is illustrated in Figure 3-4, several sections of LARW clay barrier liner were left frost-protected during
winter months, prior to subsequent spring start-up confirmative testing and continued waste placement
(see Appendix A for in-field tests). Contrary to the observations of unprotected clays by Benson et al.
(2011), EnergySolutions’ LARW Embankment tests presented in Table 3-2 demonstrate that
permeabilities of frost-protected in-service clay barrier layers actually exhibited significant reductions in
permeabilities from their design/as-built limits of 1x10® m/sec.

Notably, while Benson et al. (2011) report that unprotected clay barriers exhibit the greatest freeze-thaw
driven changes during the first three years following construction, EnergySolutions’ LARW Embankment
frost-protected clay barrier liner reflects the same trend of improved characteristics as observed with the
11e.(2) Embankment.

3.3 Mixed Waste Test Pad Clay Barrier

In compliance with applicable hazardous waste management requirements found in UAC R315,
EnergySolutions’ Mixed Waste Embankment is built over a composite liner of three feet of compacted
clay barrier (with permeability less than or equal to 1.0x10° m/sec), intermixed with several layers of
high density polyethelene (HDPE) liner. However, prior to construction within the Mixed Waste
Embankment footprint, EnergySolutions is required to demonstrate constructability application of the
design, procedures, and equipment on a clay barrier test pad of approximately 60 foot by 75 foot.
Construction of clays in the liner test pad must be placed and compacted in at least three lifts with loose
material thicknesses not exceeding twelve inches. The clay liner test pad is required to demonstrate an
ability to achieve a design/as-built permeability of no more than 1.0x10° m/sec.

Utah Low-Level Radioactive Material License (RML UT2300249) - Supplemental Response to Round 1 Interrogatories 3-8
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Figure 3-4. LARW Embankment Frost-Protected Clay Barrier Test Locations
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Table 3-2

LARW Embankment Frost-Protected Clay Barrier Spring Startup Tests

WINTER WINTER
DESIGN DATE OF IN-SERVICE PERMEABILITY DENSITY
LARW FROST DATE PERMEABILITY | SPRING | PERMEABILITY DECREASE INCREASE
LIFTID PROTECTION BUILT (m/sec) TESTING (m/sec) (%) (%)

LRBC9010501 1 foot of October 1x10° April 2005 1.3x107%° 7,692 111
uncompacted 2004
clay

LRJ7011026 1 foot of October 1x10°® April 2002 1.7x10°-7.7x10™° 1,000 - 10,000 98 - 105
uncompacted 2001
clay

LRP1011012 1 foot of October 1x10° April 2002 7.7x10° - 3.1x10™ 1,299 - 32,258 113-118
uncompacted 2001
clay

LRF10041011 1.5 feet of October 1x10°® April 2005 4.4x10° 227 102
uncompacted 2004
clay

LRP1010725 1 foot of June 2004 1x10°® April 2005 1.2x10°° 833 118
uncompacted
clay

Utah Low-Level Radioactive Material License (RML UT2300249) - Supplemental Response to Round 1 Interrogatories 3-10
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Similarly, prior to construction of the Mixed Waste cover’s initial two foot thick clay barrier,
EnergySolutions is required to demonstrate its constructability via a clay cover barrier test pad also of
approximately 60 foot by 75 foot. Construction of clays in the cover barrer test pad must be placed and
compacted in at least two lifts with loose material thicknesses not exceeding twelve inches. The clay
cover barrier test pad is required to demonstrate an ability to achieve a design/as-built permeability of no
more than 5.0x10™*° m/sec.

Out of concern over the impact of freeze-thaw cycles on clay barrier layers left exposed to freezing
atmospheric temperatures (without placement of protection), the Division of Solid and Hazardous Waste
required EnergySolutions to construct a clay barrier layer test pad with a design/as-built permeability not
exceeding 1.0x10™ m/sec in 2007. This test pad was then left exposed to atmospheric temperatures
(beneath a single layer of HDPE) between October 2007 and April 2008. Sspring start-up analysis
observed improvements in density of 110% and permeability of 2,000% (i.e., 5.0x10™" m/sec),
respectively.

Notably, while Benson et al. (2011) report that unprotected clay barriers exhibit the greatest freeze-thaw
driven changes during the first three years following construction, EnergySolutions’ Mixed Waste clay
barrier test pad left exposed without soil frost protection exhibited no freeze/thaw degradation in density
or permeability.

3.4 Cover Test Cell Clay Barrier

In order to demonstrate a rock armor design’s ability to comply with the legacy Class A Embankment’s
ability to satisfy the required performance objectives, EnergySolutions constructed a Cover Test Cell in
2004 mirroring the Class A Embankment design. Since its construction and in satisfaction of Condition
28 of Radioactive Material License #UT 2300249, each year EnergySolutions has submitted an annual
Cover Test Cell Report that presents, analyzes and interprets temperature and water balance data collected
over the prior year. Most recently, EnergySolutions provided the Division with a Report of Cover Test
Cell clay barrier temperature measurements and cover system water balance information for the time
period from January 1, 2005 through December 31, 2013 (EnergySolutions, 2014a).

While clearly not of similar layer composition above the clay barriers as the CAW’s evapotranspirative
cover, review of the temperature data obtained at the surface of the upper clay barrier layer (Test Cell
constructed with a two-foot thick clay barrier as the initial layer) demonstrates that the clay radon barrier
is adequately protected from freezing temperatures (even though long ranges of atmospheric sub-freezing
temperatures were observed in January 2013). In fact, analysis of the temperatures at the midpoint of the
upper clay barrier indicates that this location has never experienced freezing conditions, since its initial
construction (even with a historical atmospheric low temperatures measured during January 2013 and
January 2007). Similarly, THERM monitoring locations provide supplemental measurements of potential
freeze/thaw depths from the midpoint of the sacrificial soil layer down to the interface between the 1x10®
m/sec and 5x10™'° m/sec clay barriers. Analysis of THERM data further suggests that the interface
between the two clay barriers is adequately protected from freeze/thaw impacts.

Utah Low-Level Radioactive Material License (RML UT2300249) - Supplemental Response to Round 2 Interrogatories 3 - 11
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4. SUMMARY AND CONCLUSIONS

Benson et al. (2011) examined field tests, sample collection, laboratory tests, and data analyses from a
nationwide selection of sites operating in various meteorological and hydrogeologic conditions. While
including four similar arid-permeable geohydraulic/meteorologic-modeled sites similar to Clive, Benson
et al. (2011) statistical analysis and in-service characteristic distributions also statistically represent
humid-permeable and humid-impermeable sites (dramatically dissimilar to Clive). Furthermore, of the 27
in-service covers evaluated by Benson et al. (2011), 15 are equivalent in design and function to
EnergySolutions’ proposed CAW’s evapotranspirative cover.

NRC expresses caution in the interpretation of results produced from the use of generalized national data
such as those of Benson et al. (2011),

“These data sources are available to provide estimates of parameter values in the absence of site-
specific information. The large national databases can also be used to characterize parameter
uncertainty. This is particularly appropriate when there are insufficient site-specific data on
which to base parameter uncertainty estimates.” [emphasis added]; (NRC, 1999; pg. ix).

NRC expresses further caution against the treatment of generic and national parameter distributions as
though they are site-specific specifics,

“It is clear that reduction in uncertainties occur as more site specific, direct measurements are
made. Frequently, however, the site-specific data are unavailable and there must be reliance on
estimates from generic, regional or local data sources that act as surrogate for site specific
information. There is some caution that must be exercised in applying the local, regional, or
generic data bases to site-specific cases.” [emphasis added]; (NRC, 1999; pg. 25)

Substantiating and in accordance with NRC’s guidance, it is significant to note that site-specific data
obtained from EnergySolutions’ use of compacted clays for embankment liners and cover barrier layers
do not mirror the impact of freeze/thaw on hydraulic conductivity predicted in Benson et al. (2011).
Therefore, Clive’s site-specific observations should be preferentially-weighed over Benson et al.’s
national ranges in the Division’s approval of the demonstration of comliant-performance of the CAW’s
evapotranspirative cover in the updated site-specific Performance Asessment (EnergySolutions, 2015).
By doing so, uncertainty is reduced and the risk of overestimation of variability is minimized. As such,
EnergySolutions’ Class A West evapotranspirative cover and Embankment will not exhibit degradation in
long-term performance due to freeze/thaw impacts in the low permeability clay barrier layers.
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APPENDIX A

In-Field Density and Permeability Tests
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o J/"—/ ES-98252
iy Rev. 0
ENERGYSOLUTIONS
EMBANKMENT CONSTRUCTION
LIFT APPROVAL FORM
PROJECT: CAN MW X 11e.(2) CLASS A OTHER
WORK ELEMENT: ___ FOUNDATION X CLAY LINER RADON BARRIER OTHER
NW CORNER: N 12050.72 E 11717.21 DATE: 10/4/2012
P, N 11980.61 E 11720.27
< N EW: 22 X 0212 = 5
NS: 296 X 0235 = 70
P, N 11512.36 E 11722.26
EW: 22 X 08% = 20
NS: 296 X 0818 = 242
P3 N 11178.74 E 11703.99
22' — 206" i , ' EW: 22 X 0508 = 11
= W 296y 206206206205 o [Ns: 6 _x_osas - w0
PL gy pd ps  pg P4 N 11058.96 E 11694.66
EW: 22 X 0205 = 5
NS: 296 X 0353 = 104 |
Ps "N 10655.86 E 11692.46
EW: 22 X 0651 = 14
NS: 296 X 0713 = 211
Page 2 attached: N

IDENTIFY LOTS ABOVE

LIFT ID: EC121004SS UNC. THICKNESS: 9.0" Constructed Per Test Pad #: N/A
Lift Bonding Inspections (change in grade of at least 1" - two per linear foot): By: N/A Date:  N/A Time: _ N/A
Grade Pole Inspections (at least a 70 foot grid & all control points): By: N/A Date: N/A Time: N/A
Dry Clod Size Inspection (Less than or equal to 1"):  By: N/A Date: N/A Time: N/A
Equipment Used for Compaction & # of Passes: N/A

# of Deflocculant Bags:_N/A _Size of Mixing Area: N/A On-Cell / Off-Cell # Passes with Tiller: N/A
KEYINGINNOTES: N E § W N/A DENSITY TESTS ID # (S): 1-6
PERMEABILITY TESTS LOT # (S): 3 SANDCONE TEST LOT # (8): N/A

COMMENTS: This lift approval is for spring start-up of 38999 fi* along the Eastern side of 11e.(2) embankment lift areas S-11,
R-12, L-12, H-12, and D-12. This testing satisfies the requirement that "spring start-up testing shall be conducted on" these

lift areas "prior to and in the same construction season as initial waste placement for each area.”

On 10/08/12 @ 8:00 a.m., the liner temperature approximately 1" beneath the surface was found to be 41° F.

_High compaction was observed on test 1 Lot 1.

LIFT APPROVED BY; DATE: 10/8/2012 TIME: _ 9:21
T wo-23/2 [ %?’ JLL=ri..
OFFICER ABPROVAL DATE QA'APPROVAL DATE
V A
EnergySolutions ;
Clive, Utah Page _/__ of i_

01/30/2015 Page 1
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NS: X \ - NS: X \ - NS: X \ =
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PI2 P20 \ Py \
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ENERGY.S
OLUTIONS FIELD DENSITY TEST
PROJECT: CAN MW X 1le.(2) CLASS A OTHER
LIFT IDENTIFICATION: EC121004SS DATE: 10/4/2012
TEST ID NUMBER(S): 1LOT1
TEST LOCATION: N 11980.61 E 11720.27 TEST METHOD: D1556 X D6938
ASTM D6938 (DENSITY DETERMINATION) ASTM D1556 (DENSITY DETERMINATION)
Make/Model Troxler 3430  Gauge Serial # 19481 Testing Apparatus Calibrated Vol. (Ths/2°)

Last Calibration Date: 9/17112 Bulk Density of sand (p ;) glem’ s/’
Daily Standard Counts: Of-Cell Standard Mass of Sand to Fill Cone & Plate (M ;) g
Density 1986 Moisture 636 Mass of bottle & cone before filling /

MethadA (Direct Transmission) cone, plate & hole g
Depth Setting 8 (Inches) Count Time __ 1 (minutes) Mass of bottle & cone after filling
cone, plate & hole g
Moisture Count 162 Density Count 1049 Mass of sand to fill con
plate, & hole (M/) g
Wet Density (p,) 128.7 (Ibs/ft’) DryDensity 116.4 (Tbs/fi’) Mass of sand to fijthole g
Mass of wet soil & géntainer I4
& 5 3 g &
Moisture Density 123 (bs/ft") Moisture Fraction 10.6  (%5) Mass &f container "
MOISTURE DETERMINATION Mass of wet soil (M ;) g
ASTM D2216 @ 110°C it Hoile Voliiie
Container ID RX7 =(M;-M;)/p, em’
Mass of container & wet specimen Dry Mass of soil
M) 491.9 g (=100 M,/ (w+ 100) g
Mass of container & dry specimen Wet Denisty
M .i) 429.8 g w=(M;/V)x 6243 Ibs/ft’
Mass of water (M ,,) Dry Denisty
M,=M - M. 62.1 g pa=M, V¥V g/cm’
Dry Unit Weight
Mass of container (M ) 108.7 g Pa=Ppax6243 Ibs/ft’
Mass of dry specimen (M ,)
M,=M . -M, 321.1 g Soil Description: Reddish brown clay
Moisture content (w) Proctor ID: $5020221-1
w=(M, /M,)x100 19.3 % Standard Proctor (ASTM D698)
Dry Density (p g = (100 x p . JA100 + w) Maximum Dry Density (y,max) ___100.0 __ (Ibs/ft%)
pd=(100 x 128.7 )/(o0+ 19.3 =  107.8  Ilbsifi’ Optimum Moisture (w,.) 235 (%)
Note. Wet Density from ASTM D 1556 (p,,) takes presidence over ASTM D 6938 (pg)
Required Moisture:  N/A % to NA %
Percent Compaction= p, / ysmax x 100
107.8 / 100.0 x 100 = 107.8 % Required Percent Compaction: 95.0 (%)
Comments: TEST RESULTS:
X Pass Date: 10/5/12
Failed Moisture
Failed Compactiou Ti 821
By: Jeremy Hodge
(Pﬂ'#)
7 LA 0-23-12 (M; 7
OFFICER APPROVAL DATE QA APPRO AL DATE
EnergySolutions
Clive, Utah Page of q
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. ENERGYSOLUTIONS FIELD DENSITY TEST
PROJECT: CAN MW X 1le(2) CLASSA OTHER
LIFT IDENTIFICATION: EC1210045S DATE: 10/4/2012
TEST ID NUMBER(S): 2LOT2
TEST LOCATION: N 11512.36 E 11722.26 TEST METHOD: D1556 X D6938
ASTM D6938 (DENSITY DETERMINATION) ASTM D1556 (DENSITY DETERMINATION)
Make/Model Troxler 3430  Gauge Serial # 19481 Testing Apparatus Calibrated Vol. (Tbs/ft 3 )
Last Calibration Date: 9/17/12 Bulk Density of sand (p ;) glem’ o/
Daily Standard Counts: Of-Cel! Standard Mass of Sand to Fill Cone & Plate (M ;) il 4
Density 1986 Moisture______ 636 Mass of bottle & cone before filling /
Method A (Direct Transmission) cone, plate & hole g
Depth Setting 8  (inches) Count Time 1 (minutes) Mass of bottle & cone after filling
, cone, plate & hole g
Moisture Count 196 Density Count 1307 Mass of sand to fill con
plate, & hole (i £
Wet Density (p) 1201  (Ths/ft ) Dry Density  105.0  (bs/fi’°) Mass of sand to fil/hole g
£
Moisture Density  15.2  (/bs/fi®) Moisture Fraction 14.5 (%) "
MOISTURE DETERMINATION g
ASTM D2216 @ 110°C
Container ID FU21 em’?
Mass of container & wet specimen Dry Mass of soil
(M o) 468.1 g =100 M,/ (w+ 100) g
Mass of container & dry specimen Wet Denisty
M) 405.3 g Pm=(M;/V)x62.43 Ibsifi?
Mass of water (M ,,) Dry Denisty
My=M e -M., 62.8 3 pPa=M, ¥V glem’
Dry Unit Weight
Mass of container (M ) 108.6 g Pa=pax62.43 Ibsift®
Mass of dry specimen (M )
M, =M -M, 296.7 I4 Soil Description: Reddish brown clay
Moisture content () Proctor ID: $5020221-1
w=(M,/M,)x 100 21.2 % Standard Proctor (ASTM D698)
Dry Density (pg =(100x p ,)/(100 +w) Maximum Dry Density (y smax) 100.0  (Ibs/ft%)
pd=(100 x 1201 j/(l00+ 212 = 99.1 Ibsif’ Optimum Moisture (w ) 23.5 (%)
Nore: Wet Density from ASTM D 1556 (p,, ) takes presidence over ASTM D 6938 (p,)
Required Moisture:  N/A % to NA %
Percent Compaction= py; / yymax x 100
99.1 / 100.0 x 100 = 99.1 % Required Percent Compaction: 95.0 (%)
Comments: TEST RESULTS:
X Pass ‘ Date:  10/5/12
Failed Moisture
Failed Compaction Time: 822
By: __ Jeremy Hodges  / éL&f é@ﬁ
— _ {print) signature)
7 27 (0-23-/2 LSz
QC OFFICER APPRdVAL DATE QA APPRONAL DATE
v
EnergySolutions
Clive, Utah Page Y of i
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3 ¢ ENERGYSOLUTIONS FIELD DENSITY TEST
PROJECT: CAN MW X 11e(2) CLASSA OTHER
LIFT IDENTIFICATION: EC121004SS DATE: 10/4/2012
TEST ID NUMBER(S): 3LOT3
TEST LOCATION: N 11178.74 E 11703.99 TEST METHOD: D1556 X D6938
ASTM D6938 (DENSITY DETERMINATION) ASTM D1556 (DENSITY DETERMINATION)

Make/Model Troxler 3430  Gauge Serial # 19481 Testing Apparatus Calibrated Vol. (bs/ft’)

Last Calibration Date: 9/17/12 Bulk Density of sand (p ;) glem’® s/t
Daily Standard Counts: Of-Cell Standard Mass of Sand to Fill Cone & Plate (M ;) £ g
Density 1986 Moisture 636 Mass of bottle & cone before filling /

Method A (Direct Transmission) cone, plate & hole g
Depth Setting 8  (inches) Count Time 1 (minutes) Mass of bottle & cone after filling /
cone, plate & hole 4
Moisture Count 207 Density Count 1252 Mass of sand to fill cong}
- plate, & hole (M) g
Wet Density (p.) 1217 (Ibs/fi’) DryDensity 105.6 (Tbs/fi’) Mass of sand to g
. Mass of wet soil & ghntainer g
Moisture Density  16.1  (7s/i°) Moisture Fraction 15.2 (%) Massf container b
MOISTURE DETERMINATION wet soil (M ;) g
ASTM D2216 @ 110°C est Hole Volume
Container 1D Pan-3 -M;)/p, cm’
Mass of container & wet specimen Dry Mass of soil
M,,.) 629.2 g M, =100M,/(w+ 100) g
Mass of container & dry specimen Wet Denisty
M) 527.8 g Pm=(M;/V)x 6243 Ibs/f’
Mass of water (M ,,) Dry Denisty
M,=M_.-M., 101.4 g Pa=M,/V glem”’
Dry Unit Weight
Mass of container (M .) 108.2 g Yi=pax6243 b/’
Mass of dry specimen (M )
M,=M_ -M, 419.6 4 Soil Description: Brownish gray mixed clay
Moisture content (w) Proctor ID: E000721-3
w=(M,/M,)x100 242 % Standard Proctor (ASTM D698)
Dry Density (pg = (100 x p .)/(100 +w) Maximum Dry Density (y smax) 97.0 (lbsfﬂ:s)
pd =(100 x I121.7 )/(l00+ 24.2 = 98.0 Ibsd?’ Optimum Moisture (W ) 25.0 (%)
Note: Wet Density from ASTM D 1556 (p, ) takes presidence over ASTM D 6938 (pa)
Required Moisture:  N/A % to NA %
Percent Compaction= p;, / ysmax x 100
98.0 + 97.0 x 100 = 101.0 % Required Percent Compaction: 95.0 (%)
Comments: TEST RESULTS:
__ X Pas Date: _10/5/12 _
Failed Moisture
Failed Compaction
By:  Jeremy Hodges
. [forim)
ey . 170-23-/2 ﬁ / %4 = /|57
QC OFFICER APPRdVAL DATE QA APPRQVAL DATE
v
EnergySolutions
Clive, Utah Page s of ?
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ENERGYSOLUTIONS FIELD DENSITY TEST
PROJECT: CAN MW X 1le(2) CLASSA OTHER
LIFT IDENTIFICATION: EC121004SS DATE: 10/4/2012
TEST ID NUMBER(S): 4LOT4
TEST LOCATION: N 11058.96 E 11694.66 TEST METHOD: D1556 X  D6938

ASTM D6938 (DENSITY DETERMINATION)

Make/Model Troxler 3430  Gauge Serial # 19481
Last Calibration Date: © 917112
Daily Standard Counts: Of-Cell Standard

Density 1986 Moisture 636
Method A (Direct Transmission)
Depth Setting 8  (inches) Count Time 1 (minutes)
Moisture Count 174 Density Count 1413

Wet Density (p,) _ 1172 _(lbs/fi’) Dry Density __103.9 _(bs/fi’)

Moisture Density  13.3  (/bs/t°) Moisture Fraction 129 (%)

MOISTURE DETERMINATION
ASTM D2216 @ 110°C

Container ID Pan-4
Mass of container & wet specimen
M i)

Mass of container & dry specimen
M s)

Mass of water (M ,,)

M, =M - M 85.5 i

599.6 g

514.1 g

Mass of container (M _) 108.5 g
Mass of dry specimen (M ,)
M,=M_-M,

Moisture content (w)
w=(M,/M,)x 100 21.1 %

405.6 g

ASTM D1556 (DENSITY DETERMINATION)
Testing Apparatus Calibrated Vol. (lbs/ft % )
Bulk Density of sand (p ;) glem’ bs/ft’
Mass of Sand to Fill Cone & Plate (M ) g

/)

Mass of bottle & cone before filling
cong, plate & hole
Mass of bottle & cone after filling

cone, plate & hol
Mass of sand to fill coné,

plate, & hole (M ;)
Mass of sand to fl hole
Mass of wet soil ntainer

[

Mas¥ of container

Mass #f wet soil (M ;)

M 0o O 09 Oo

Test Hole Volume
V=(M,-M3)/p, cm

Dry Mass of soil

M,=100M;/(w+100) g

Wet Denisty
Pm=(M;/V) x62.43
Dry Denisty
Pd =M4/V
Dry Unit Weight
Pd=PaXx062.43

Ibs/ft?

glem &

Ibsife?

Dry Density (p, = (100 X p ,)A100 +w)

pd =( 100 x 117.2 )/(100+ 211 = 96.8  Ibs/fi’
Note: Wer Density from ASTM D 1556 (pa) takes presidence over ASTM D 6938 (p,)}

Soil Description: Brownish mixed clay

Proctor ID: E001024-1
Standard Proctor (ASTM D698)

(Ibs/R%)

Maximum Dry Density (¥ 4max) 101.0

Optimum Moisture (w ,,,) 21.5 (%)

Required Moisture:  N/A % to NA %
Percent Compaction= p,; / Yqmax x 100
968 / 101.0 x Io0 = 95.8 % Required Percent Compaction: 95.0 (%)
Comments: TEST RESULTS:
X Pass Date:  10/5/12

Failed Moisture

Failed Compaction Timg: 824
By: __ Jeremy Hodges /
(prini) i

7L 10:23-12 (J %M% [tz
QC OFFICER APBROVAL DATE QA APEROVAL DATE
i’ /4
EnergySolutions
Clive, Utah Page & of 9
01/30/2015
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QC - 11e.(2) Lift Approval - 10/4/2012

. ES-1905
/—/‘ Revision 0
a, ’ ENERGYSOLUTIONS FIELD DENSITY TEST
) PROJECT: CAN MW X 1le(2) CLASSA OTHER
LIFT IDENTIFICATION: EC121004SS DATE: 10/4/2012
TEST ID NUMBER(S): 5LOTS5
TEST LOCATION: N 10655.86 E 11692.46 TEST METHOD: D1556 X D6938
ASTM D6938 (DENSITY DETERMINATION) ASTM D1556 (DENSITY DETERMINATION)
Make/Model Troxler 3430  Gauge Serial # 19481 Testing Apparatus Calibrated Vol. (bs/ft’)
Last Calibration Date: 9/17/12 Bulk Density of sand {p ;) glem’ s/’
Daily Standard Counts: OfE-Cell Standard Mass of Sand to Fill Cone & Plate (M ;) / &
Density 1986 Moisture 636 Mass of bottle & cone before filling /
Method A (Direct Transmission) cone, plate & hple g
Depth Setting 8  (inches) Count Time 1 (minutes) Mass of bottle & cone after filling /
cone, plate & hole g
Moisture Count 180 Density Count 1038 Mass of sand to fill cong,
- - plate, & hole (M) I'4
Wet Density (pa) 129.1 (bs/ft’) Dry Density 1152 (lbsft®) Mass of sand to i hole g
Mass of wet soil & gontainer g
. . 3 . .
Moisture Density  13.9  (/bs/ft°) Moisture Fraction 12.0 (%) Mikiarf cotitilne 5
MOISTURE DETERMINATION Mass of wet soil (M ;) g
ASTM D2216 @ 110°C est Hole Volume
Container ID Pan-5 V=(M,-M;)/p, cm’
Mass of container & wet specimen Dry Mass of soil
(M cps) 703.9 g M,=100M;/(w+100) 4
Mass of container & dry specimen Wet Denisty
(M .a) 602.3 4 Pm=(M;/V)x62.43 ibs/ft’
Mass of water (M ) Dry Denisty
M,=M,.-M. 101.6 z pa=M, IV glem’
Dry Unit Weight
Mass of container (M ) 108.1 g Pa=pagx62.43 Ibs/ft 2
Mass of dry specimen (M ,)
M, =M_4-M, 494.2 I4 Soil Description: Lean Clay
Moisture content (w) Proctor ID: $5010925-2
w=(M, /M, x100 20.6 % Standard Proctor (ASTM D698)
Dry Density (p g = (100 x p L J)A(100 +w) Maximum Dry Density (y gmax) 1032 (lbs/ft))
pd =( 100 x 129.1 )/(00+ 20.6 = 107.1 Ibs/ﬁ3 Optimum Moisture (w ,,,) 20.1 (%)
Noie: Wel Density from ASTM D 1556 (p,,) takes presidence over ASTM D 6938 (pg)
Required Moisture:  N/A % to N/A %
Percent Compaction= py; / ygmax x 100
107.1 / 103.2 x 100 = 103.8 % Required Percent Compaction: 95.0 (%)
COsmEniE: TEST RESULTS:
X Pass Date:  10/5/12
Failed Moisture
Failed Compaction Time 825
By: Jeremy Hodges  /
(pring} (signature)
— ?
LS (0-237 151z
QC OFFICER APPR’OVAL DATE QA APPROVAL DATE
EnergySolutions
Clive, Utah Page l of _?

O1/30/2015
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QC - 11e(2) Lift Approval - 10/4/2012

Y,

A ES-1905
. Revision 0
ENERGYSOLUTIONS FIELD DENSITY TEST
PROJECT: CAN MW X 1le(2) CLASSA OTHER
LIFT IDENTIFICATION: EC121004SS DATE: 10/4/2012
TEST ID NUMBERC(S): 6 LOT 6
TEST LOCATION: N 10541.77 E 11694.29 TEST METHOD: D1556 X D6938
ASTM D6938 (DENSITY DETERMINATION) ASTM D1556 (DENSITY DETERMINATION)
Make/Model Troxler 3430 Gauge Serial # 19481 Testing Apparatus Calibrated Vol. (lbs/ft’)

Last Calibration Date: 9/17/12 Bulk Density of sand (p ;) glem’ Ibs/ft !
Daily Standard Counts: Of:-Cell Standard Mass of Sand to Fill Cone & Plate (M ;) g
Density 1986 Moisture 636 Mass of bottle & cone before filling /

Method A (Direct Transmission) cone, plate & hple g
Depth Setting 8 (inches) Count Time 1 (minutes) Mass of bottle & cone after filling( /
cone, plate & hol g
Moisture Count 179 Density Count 1240 Mass of sand to fill cope,
- e plate, & hole (¥ ;) g
Wet Density (py) 122.2  (Ibs/ft * Dry Density 1085 (ibs/fi”) Mass of sand to Al hole g
Mass of wet soil &container g
. . 3 - .
Moisture Density  13.8  (Ths/ft”) Moisture Fraction  12.7 (%%} Nk ot soitsliie "
MOISTURE DETERMINATION Mass,of wet soil (M ;) £
ASTM D2216 @ 110°C Test Hole Volume
Container ID Pan-1 V=(M;-M;)/p, cm’
Mass of container & wet specimen Dry Mass of soil
(M ) 7242 g M, =100 M;/(w+ 100) g
Mass of container & dry specimen Wet Denisty
M .u) 617.9 g Pum=(M;/V)x62.43 bsif’
Mass of water (M,,) Dry Denisty
My =M e - M., 106.3 g p‘=M,«/V_____gfcm3
Dry Unit Weight
Mass of container (M ) 108.6 g | Ye=pix62.43 Ibsif?
Mass of dry specimen (M)
M,=M_ -M, 509.3 Soil Description: Lean Clay
Moisture content () Proctor ID: $5010925-2
w=(M,/M,) x100 20.9 % Standard Proctor (ASTM D698)
Dry Density (pg = (100 x p ,)/(100 +w) Maximum Dry Density (¥ ;max) 103.2 (lbs/ﬂa)
pd =( 100 x 122.2 )/(00+ 209 = 1001 [bs/fe’ Optimum Moisture (W ,,,) 201 (%)
Note: Wet Density from ASTM D 1556 (p, ) takes presidence over ASTM D 6938 (p,)
Required Moisture:  N/A % to NA %
Percent Compaction= p; / yymax x 100
101.1 /s 103.2 x 100 = 98.0 % Required Percent Compaction: 95.0 (%)
Comments: TEST RESULTS:
X Pass Date: 10/5/12
Failed Moisture
Failed Compaction Time:
By:
ey . (0-23-(1- 7 [ K2
QC OFFICER APPROVAL DATE QA APPRQVAL DATE
r
EnergySolutions
Clive, Utah Page Ei of 4

o1/30/2015

Page 8



QC - 11e(2) Lift Approval - 10/4/2012

— ES-1906
° /-_-‘ Rev. 1
ENERGYSOLUTIONS
; FIELD PERMEABILITY TEST
PROJECT: CAW MW X 1le(2) OTHER ,
Test Location: N. 11178.74 E. 11703.99 Elevation/Lift EC121004SS Lot No. 3
TESTING DATA: TESTED BY: Jeremy Hodges
Soil Saturation Start: Date:  10/5/12  Time:  10:00 Max. Dry Density 97.0  pcf
Soil Saturation Finish: Date: 10/5/12  Time: _ 14:00 Opt. Moisture 25.0 %
Depth of Wet Front Measurements: 1) 0.8 2) 2.2 3) 1.3 Density test # 3
Average Depth of Wet Front (L) 1.4 cm Dry Density 98.0 pef
' Radius of Measuring Tube (Rt) 0.32 cm Moisture content 24.2 %
Radius of Permeameter Ring (Rr) 22.0 cm Compaction 101.0 %
Height of Water, (Ht) ___186.8 __cm
Soil/Water temp, in ring, after test 21 °C Soil Water f:or
Temp (°C)§ (R)
dH _  ChangeinHead(cm) __ N/A _cm (dHAT)=__ 1.7301 0 |1.783
dT Time (minutes) 8 min Based on linear regression 1 1.723
R= 0.976 (From Figure 1) 2 1.664
3 | L1611
K, - [ @ @wn @] [ 17 [, 4| 1.560
(60) (HOH0.5)L)J L Re)2 2 iié;
_ X 1.7301 Y (14 ][ 032 ¥ 7| 1421
K, ©0X( 1868 )-S5 ( 14 ) (( 220 yJ *%e 8 1379
9 | 1.339
K= 8.9E-08 cm/sec  Required Permeability: _x _<1X10° __ <5X10®° __ <i1X10” 10 [1.301
11| 1.265
Timed Water Drop Reading 12 1.230
13| 1.197
min. min. - 14| 1.165
0:00 _40.0 4:20 29.8 15 |1.135
0:20 392 4:40 29.6 16 | 1.106
0:40 379 5:00 29.1 45 17| 1.077
1:00 369 520 287 ‘ 18| 1.051
1:20 362 5:40 283 19 1T1.025
1:40 351  6:00 27.8 0 3 20| 1.000
2:00 343 620 27.4 2 N 21| 0.976
2:20 33.6  6:40 27.0 ¥ 22 [0.953
2:40 “32.8_ 7:00 26.6 @ 35 T 230931
3:00 323 720 263 g T 24| 0.910
3:20 31,6 7:40 _26.1 < - L2 25| 0.889
3:40 309 8:00 25.6 ~. §§T -o;ggg
4:00 304 0.
- - ““"*t_..‘:é» 280832
29 | 0.814
Required Permeability: 30 [0.797
20 31| 0.780
< 1.0E-06 0 1 2 3 4 5 6 7 8 32 | 0.764
Time (MINUTES) = 33 _]0.749
Actual Permeability: SRR 34 0.733
35 _[0.719
8.9E-08 36 | 0.705
—_— 37 _10.692
: 38 10.678
39 | 0.665
Test Results: Fail By %LM Date [Q_A;'_é 40| 0.653
-+ Figure 1
ﬂ‘{ : r223./2 0 /%yné/ ,liﬁ’ll-é"lz
[~ QC OFFICER APPROVAL DATE QA APPRE z DATE
v
EnergySolutions
Clive, Utah Page  of
01/30/2015

Page 4



‘ ES-98252

L
YUTIONS Rev. 0
EMBANKMENT CONSTRUCTION
LIFT APPROVAL FORM
~aECT: CAN MW X 11e.(2) CLASS A OTHER
WORK ELEMENT: __ FOUNDATION X CLAY LINER RADON BARRIER OTHER
NW CORNER: N 12050.72 E 11717.21 DATE: 5/3/2013
P N 11980.61 E 11720.27
< N EW: 22 X o212 = 5
NS: 29 X 0235 = 70
P, N 11512.36 E 11722.26
EW: 22 X 089 = 20
NS: 29 X 0818 = 242
P 3 N 11178.74 E 11703.99
22 206'— o , EW: 22 X o0s508 = 11
e — L e 206" 296—— T 296" 1 —295—— INS: 2% X 0946 = 280
4 72 ?:? f’y 7%" .P(, [Py N 11058.96 E 11694.66
EW: 22 X 0205 = 5
NS: 296 X 0353 = 104
Ps N 10655.86 E 11692.46
EW: 22 X 0.651 = 14
NS: 2% X 0713 = 211
Page 2 attached: N
IDENTIFY LOTS ABOVE
LIFT ID: EC130503S8S UNC. THICKNESS:  9.0" Constructed Per Test Pad #: N/A
Lift Bonding Inspections (change in grade of at least 1" - two per linear foot): By: N/A Date:  N/A Time: N/A
Grade Pole Inspections (at least a 70 foot grid & all control points): By: N/A Date: N/A Time: N/A
Dry Clod Size Inspection (Less than or equal to 1"): By: N/A Date: N/A Time: N/A
Equipment Used for Compaction & # of Passes: N/A
# of Deflocculant Bags: N/A  Size of Mixing Area: N/A On-Cell / Off-Cell # Passes with Tiller: N/A
KEYINGINNOTES: N E S W N/A DENSITY TESTS ID # (S): 1-6
PERMEABILITY TESTS LOT # (S): 2 SANDCONE TEST LOT # (S): N/A

COMMENTS: This lift approval is for spring start-up of 38999 ft along the Eastern side of 11e. (2) embankment lift areas S-11,

R-12, 1.-12, H-12, and D-12. This testing satisfies the requirement that "spring start-up testing shall be conducted on" these

lift areas "prior to and in the same construction season as initial waste placement for each area."

DATE: 5/3/2013 TIME: 15:41
__.Zd/ //30/5
QA APPROVAL DATE
7
EnergySolutions
Clive, Utah Page /7 of 2



-

ENERGYSOLUTIONS
RANDOM NUMBER CONTINUATION SHEET
Date: 05/03/13
Lift ID: ECI130503SS NW Corner N 12050.72 E11717.21
Py N 10541.77 E 11694.29 14 2
EW: 22 X 0.884 = 19 EW: X = EW: X =
NS: 295 X 9099 = 29 S: X = S: X 5
F7 Pis\ P23\
W: X = Ew.-\ X - Ew:\ =
S: = NS: \ X = NS: \ =
Pg \ Pe P\
Ew;\ X i EW: X - EW: \ X =
NS: \ = NS: X = NS \ X =
Pg \ P17 \ Pas \
EW \ X = EW: X = EW: X -
NS: \X = NS: X\ = NS: X\ =
Fio \ Pig £26 \
EW: X\ = EW: = EW: e
NS: X \ = NS: X = NS: \ =
Py \ P9 Py7 \
EW: ¥ = EW: = EW: Y
NS: \: NS: LL NS: % ;
P12 \ P20 \ Py \
EW: =l EW: = \ EW: =
NS: = \ NS: = \ NS: =
P13 \ Py Pao \
EW: X = EW: X = EW: X - \
NS: - NS: = NS: = \
COMMENTS:
EnergySolutions
Clive, Utah Page Z of ¢




ES-1905

e Revision 0
ENERGYSOLUTIONS FIELD DENSITY TEST
PROJECT: CAN MW X 1le.(2) CLASS A OTHER
LIFT IDENTIFICATION: EC130503SS DATE: 5/3/2013
TEST ID NUMBER(S): 1LOT1
TEST LOCATION: N 11980.61 E 11720.27 TEST METHOD: D1556 X D6938
ASTM D6938 (DENSITY DETERMINATION) ASTM D1556 (DENSITY DETERMINATION)
Make/Model Troxler 3430 Gauge Serial # 31021 Testing Apparatus Calibrated Vol. ({bs/ft 2
Last Calibration Date: 9/17/12 Bulk Density of sand (p ;) glem” /ft
Daily Standard Counts: Of-Cell Siandard Mass of Sand to Fill Cone & Plate (M ,) Ao
Density 72 Moisture 683 Mass of bottle & cone before filling
Method A (Direct Transmission) cone, plate & hole fed
Depth Setting 8  (inches) Count Time 1 (minutes) Mass of bottle & cone after filling
cone, plate & hole g
Moisture Count 153 Density Count 1426 Mass of sand to fill con
plate, & hole (d o
Wet Density (p,y)  127.0 (Ibs/fi”) Dry Density 116.4 (ibs/fi’) Mass of sand to fi g
Mass of wet soil & i g
. . 3 . & o
Moisture Density ~ 10.6  (/bs/ft *) Moisture Fraction 9.1 (%) I ——
MOISTURE DETERMINATION Mass of wet soil (M ;)
ASTM D4643 est Hole Volume
Container ID TLT =M, -M;)/p, em’
Mass of container & wet specimen Dry Mass of soil
M ) 364.0 g +=100M ;/(w+ 100) g
Mass of container & dry specimen Wet Denisty
M 45) 338.3 g Pm=(M;/V)x 6243 Ibs/ft’
Mass of water (M ,,) Dry Denisty
M,=M_,.-M,., 259 s pa=M,/V g/em i
Dry Unit Weight
Mass of container (M ) 230.1 g vy =pax62.43 Ibs/f”
Mass of dry specimen (M ()
M =M -M, 108.2 o Soil Description: Reddish brown clay
Moisture content () Proctor ID: $5020221-1
w=(M, /M, x100 23.8 % Standard Proctor (ASTM D698)
Dry Density (p, = (100 x p ,)/(100 +w) Maximum Dry Density (y ;max) 100.0 (Ibs/ft)
pd =( 100 x 127.0 )/¢loo+ 23.8 = 102.6 Ibs/ft’ Optimum Moisture (w ) 23.5 (%)
Note: Wert Density from ASTM D 1556 (p,, ) takes presidence over ASTM D 6938 (p,)
Required Moisture:  N/A % to NA %
Percent Compaction= p, / y;max x 100
102.6 / 100.0 x 100 = 102.6 % Required Percent Compaction: 95.0 (%)
Comments: TEST RESULTS:
Microwave oven power setting on HIGH. Initial time setting of 3 X Pass Date:  5/3/13
minutes and subsequent incremental drying periods of 1 minute until Biiled Moisiure
i . ; -
a change of 0.1 % or less of the initial wet mass of the soil. Pailed Comphstion 004
By: Brennon Dick /
ﬁ P - {print) - (sighature)

= P LA $-7-/3

QC CER APPROVAL DATE QA APPROVAL / DATE

EnergySolutions
Clive, Utah Page 7 of &




ES-1905

B Revision 0
7
ENERGYSOLUTIONS FIELD DENSITY TEST
PROJECT: CAN MW X 1le(2) CLASS A OTHER
LIFT IDENTIFICATION: EC130503SS DATE: 5/3/2013
TEST ID NUMBER(S): 2LOT2
TEST LOCATION: N 11512.36 E 11722.26 TEST METHOD: D1556 X  D6938
ASTM D6938 (DENSITY DETERMINATION) ASTM D1556 (DENSITY DETERMINATION)
Make/Model Troxler 3430  Gauge Serial # 31021 Testing Apparatus Calibrated Vol. (lbs/ft ‘)
Last Calibration Date: 9/17/12 Bulk Density of sand (p ;) g/em ! s/ :
Daily Standard Counts: Off-Celi Standard Mass of Sand to Fill Cone & Plate (M ;) /&
Density 2472 Moisture 683 Mass of bottle & cone before filling

Method A (Direct Transmission)

/o
[=3

cone, plate & hole
Mass of bottle & cone after filling

Depth Setting 8  (inches) Count Time 1 (minutes)
cone, plate & hole g
Moisture Count 206 Density Count 1386 Mass of sand to fill cone,
plate, & hole (i g
Wet Density (p,) 1279 (Ibs/fi”) Dry Density 113.2  (Ibs/fi %) Mass of sand to fijl'hole g
Mass of wet soil & g
v \ 453 . . . =
Moisture Density  14.7  (/bs/ft °) Moisture Fraction 13.0 (%) Mass/AF contaitier b
MOISTURE DETERMINATION Mass of wet soil (M ;) e
ASTM D4643 est Hole Volume
Container ID WAWA V=(M,-M;)/p,; em”
Mass of container & wet specimen Dry Mass of soil
M ) 343.4 g =100 M ;/(w+100) g
Mass of container & dry specimen Wet Denisty
M .4 324.5 g Pm=(M;/V)x 6243 Ibs/ft’
Mass of water (M ,,) Dry Denisty
M, =M .. -M . 18.9 g pa=My/V glem”
Dry Unit Weight
Mass of container (M ) 2322 g Ya=pax62.43 Ibs/ft’
Mass of dry specimen (M ;)
M =M, -M, 92.3 g Soil Description: Reddish brown clay
Moisture content () Proctor ID: $5020221-1
w=(M,/M,)x100 20.5 % Standard Proctor (ASTM D698)
Dry Density (p g4 = (100 x p ,,)/(100 +w) Maximum Dry Density (y ;max) 100.0 (lbs/fts)
pd =¢ 100 x 127.9 )/¢l00+ 205 = 106.2 Ibs/ft s Optimum Moisture (w',,,) 235 (%)
Note: Wet Density from ASTM D 1556 ( p,, ) takes presidence over ASTM D 6938 ( p,)
Required Moisture: ~ N/JA % to N/A %
Percent Compaction= p, / yy,max x 100
106.2 / 100.0 x 100 = 106.2 % Required Percent Compaction: 95.0 (%)
Comments: TEST RESULTS:
Microwave oven power setting on HIGH. Initial time setting of 3 X Pass Date:  5/3/13
minutes and subsequent incremental drying periods of 1 minute until Eailed Miistie
A Ry :
a change of 0.1 % or less of the initial wet mass of the soil. Failed Compaction Time: 03
By: Brennon Dick /
/ ) // (print) (signature)
ML i 2,2 57-/3
(QC OFFICER APPROVAL DATE QA APPROVAL/ DATE

EnergySolutions
Clive, Utah

Pageiofi




ES-1905

- Revision 0
ENERGYSOLUTIONS FIELD DENSITY TEST
PROJECT: ____ CAN MW X 1le2) ___CLASSA OTHER
LIFT IDENTIFICATION: EC130503S8S DATE: 5/3/2013
TEST ID NUMBER(S): 3LOT3
TEST LOCATION: N 11178.74 E 11703.99 TEST METHOD: - D1556 _X__ D693R

ASTM D6938 (DENSITY DETERMINATION)

Make/Model Troxler 3430  Gauge Serial # 31021
Last Calibration Date: 9/17/12
Daily Standard Counts: Og-Cell Standard
Density 2472 Moisture 683

Method A (Direct Transmission)

Depth Setting 8  (inches) Count Time 1  (minutes)
Moisture Count 234 Density Count 1893

Wet Density (p,) 1158 (/bs/fi") Dry Density  99.0  (Ibs/fi”)

(lbs/_’ﬁ'?) Moisture Fraction 17.0 (%)

Moisture Density  16.9

ASTM D1556 (DENSITY DETERMINATION)
Calibrated Vol. (lbs/fi”)

Testing Apparatus
Bulk Density of sand (p ;) glem”

3
Mass of Sand to Fill Cone & Plate (M ;) i

MOISTURE DETERMINATION

ASTM D4643
Container ID 400

Mass of container & wet specimen
M i) 382.3 g

Mass of container & dry specimen
(M 4) 353.5 g

Mass of water (M ,,)
M, =M, -M,.,. 28.8 g
Mass of container (M ) 228.2 g

Mass of dry specimen (M )
M,=M, -M, 125.3 Fed

Moisture content (w)
w=(M, /M. )x 100 23.0 9

Mass of bottle & cone before filling
cong, plate & hole o
Mass of bottle & cone after filling
cone, plate & hole g
Mass of sand to fill cong/
plate, & hole (M) g
Mass of sand to fif hole 4
Mass of wet soil & gontainer i
Masg/of container 4
Mass of wet soil (M 3) g
est Hole Volume
V=(M;-M;)/p, em’
Dry Mass of soil
M, =100M ;/(w+100) g
Wet Denisty
Pm=(M;/V)x62.43 Ibs/fi’
Dry Denisty
pPa=My/V glem”
Dry Unit Weight
Py =pax62.43 Ibs/ft”

Soil Description: Brownish gray mixed clay

Dry Density (p 4 = (100 x p ,)/(100 +w)

pd =( 100 x 1158 )/(100+ 23.0 04.2 Ibs/ft”
Nate: Wet Density from ASTM D 1556 ( p,, ) takes presidence over ASTM D 6938 ( p,,)

/ ygamax x 100
97.1 %

Percent Compaction = py

94.2 97.0 x 100

Proctor 1D: E000721-3
Standard Proctor (ASTM D698)
Maximum Dry Density (y ,max) 97.0 (lbs/'ft})
Optimum Moisture (w ) 25.0 (%)
Required Moisture: N/A % to NA %
Required Percent Compaction: 95.0 (%)

Comments:

Microwave oven power setting on HIGH. Initial time setting of 3
minutes and subsequent incremental drying periods of 1 minute until
a change of 0.1 % or less of the initial wet mass of the soil.

TEST RESULTS: A7
X Pass Date:  5/3/

Failed Moisture
Failed Compaction

By: Brennon Dick /
ﬂ _— (prini)
c -
- 2 % 57/3
QC OFFICER APPROVAL DATE QA APPROVAL / DATE
EnergySolutions
Page O of &

Clive, Utah



ES-1905

T o, \ . .
= Revision 0
ENERGYSOLUTIONS FIELD DENSITY TEST
PROJECT: CAN MW X 1le(2) CLASSA OTHER
LIFT IDENTIFICATION: EC130503SS DATE: 5/3/2013
TEST ID NUMBER(S): 4LOT 4
TEST LOCATION: N 11058.96 E 11694.66 TEST METHOD: D1556 X  D6938
ASTM D6938 (DENSITY DETERMINATION) ASTM D1556 (DENSITY DETERMINATION)
Make/Model Troxler 3430  Gauge Serial # 31021 Testing Apparatus Calibrated Vol. (1bs/fi 73
Last Calibration Date: 9/17/12 Bulk Density of sand (p ;) g/ci J
Daily Standard Counts: 0Ofi-Cell Standard Mass of Sand to Fill Cone & Plate (M ;) g
Density 2472 Moisture 683 Mass of bottle & cone before filling
Method A (Direct Transmission) cone, plate & hole g
Depth Setting 8  (inches) Count Time 1 (minutes) Mass of bottle & cone after ﬁ]ling/
S — cone, plate & hol g
Moisture Count 181 Density Count 1947 Mass of sand to fill copé,
g
Wet Density (p,) 115.0 (Ibs/fi”) Dry Density 102.2  (Ibs/ft 7) g
£
Moisture Density  12.8  (/bs/ft %) Moisture Fraction 12.5 (%) -
MOISTURE DETERMINATION Mass gf wet soil (M ;) g
ASTM D4643 Test Hole Volume
Container ID AZ V=(M;-M;)/p, em”
Mass of container & wet specimen Dry Mass of soil
(M 5) 417.1 g M, =100M;/(w+ 100) g
Mass of container & dry specimen Wet Denisty
(M ) 386.4 g pm=(M;/V)x62.43 Ibs/fi’
Mass of water (M ,,) Dry Denisty
M,=M,,. -M,_. 30.7 g pa=M, V g/cm 4
Dry Unit Weight
Mass of container (M ) 228.2 g yy=pgx 62.43 Ibs/fi’
Mass of dry specimen (M )
M,=M, -M, 158.2 Fod Soil Description: Brownish mixed clay
Moisture content (w) Proctor ID: £001024-1
w=(M, /M x100 19.4 % Standard Proctor (ASTM D698)
Dry Density (p, = (100 x p ,,)/(100 + w) Maximum Dry Density (y ymax) 101.0 (Ibs/ft)
pd =( 100 x 1150 )/cloo+ 19.4 = 96.3 Ibs/fi” Optimum Moisture (w ) 21.5 (%)
Note: Wet Density from ASTM D 1556 ( p,, ) takes presidence over ASTM D 6938 (p,,)
Required Moisture:  N/A % to NA %
Percent Compaction= p,; / ysmax x 100
96.3 / 101.0 x 10 = 95.4 % Required Percent Compaction: 95.0 (%)
Comments: TEST RESULTS:
Microwave oven power setting on HIGH. Initial time setting of 3 X Pass Date:  5/3/13
minutes and subsequent incremental drying periods of 1 minute until Failed Moisture
i ¢ ezt .
a change of 0.1 % or less of the initial wet mass of the soil. Failed Compaction 100
By: Brennon Dick )
/} ﬁ (print) = fenature)

4 Ay A 20 5-7-/3
QC OFFICER APPROVAL DATE QA APPROVAL / DATE
7

EnergySolutions
Page @ of 2

Clive, Utah




ES-1905

= . Revision 0
ENERGYSOLUTIONS FIELD DENSITY TEST
PROJECT: CAN MW X lle.(2) CLASS A OTHER
LIFT IDENTIFICATION: EC130503SS DATE: 5/3/2013
TEST ID NUMBER(S): SLOTS
TEST LOCATION: N 10655.86 E 11692.46 TEST METHOD: D1556 X D6938
ASTM D6938 (DENSITY DETERMINATION) ASTM D1556 (DENSITY DETERMINATION)
Make/Model Troxler 3430  Gauge Serial # 31021 Testing Apparatus Calibrated Vol. (Ibs/fi 7)
Last Calibration Date: 9/17/12 Bulk Density of sand (p ;) giem ”
Daily Standard Counts: Off-Cell Standard Mass of Sand to Fill Cone & Plate (M ;) / g
Density 2472 Moisture 683 Mass of bottle & cone before filling
Method A (Direct Transmission) cone, plate & hole Iy
Depth Setting 8  (inches) Count Time 1 (minutes) Mass of bottle & cone after ﬁliing/
cone, plate & hole g
Moisture Count 188 Density Count 1618 Mass of sand to fill cong’
plate, & hole (M;)
Wet Density (p,) 122.0 (/bs/fi ) DryDensity 108.7 (Ibs/fi”) Mass of sand to fiH hole g
Mass of wet soil & gontainer z
A z 3 45 z 0,
Moisture Density  13.3  (/bs/ft ") Moisture Fraction 12.2 (%) ias/SF sorntaines o
MOISTURE DETERMINATION Mass of wet soil (M 3) g
ASTM D4643 Test Hole Volume
Container 1D JFK V=(M,;-M;)/p, em’
Mass of container & wet specimen Dry Mass of soil
M ) 414.2 g M, =100M;/ (w+ 100) g
Mass of container & dry specimen Wet Denisty
M .45 383.0 g Pm=(M;/V)x62.43 Ibs/ft’
Mass of water (M ,,) Dry Denisty
M, =M_,.-M 31.2 I pPa=M,/V glem”
Dry Unit Weight
Mass of container (M ) 227.2 g d=pax6243 Ibsift’
Mass of dry specimen (M )
M,=M,;-M, 155.8 i Soil Description: Lean Clay
Moisture content (w) Proctor ID: $5010925-2
w=(M, /M) x100 20.0 % Standard Proctor (ASTM D698)
Dry Density (p 4 = (100 x p ,)/(100 +w) Maximum Dry Density (y ;max) 103.2 (lbsfﬁ")
pd =( 100 x 122.0 )/¢l00+ 20.0 = 101.6 lbs/ft g Optimum Moisture (w ,,,) 20.1 (%)
Note: Wet Density from ASTM D 1556 (p,, ) takes presidence over ASTM D 6938 ( py)
Required Moisture:  N/A % to NA %
Percent Compaction= p; / yymax x 100
101.6 / 103.2 x 100 = 98.5 % Required Percent Compaction: 95.0 (%)
Comments: TEST RESULTS:
Microwave oven power setting on HIGH. Initial time setting of 3 X Pass Date:  5/3/13
minutes and subsequent incremental drying periods of 1 minute until Fatled Meistare
o P— . -
a change of 0.1 % or less of the initial wet mass of the soil. Euiled Compaction 1015
By: Brennon Dick /
ﬁ/-7 (print) Signature)

Sos7 /,-47{//’7 £ 7%

QC OFFICER APPROVAL DATE QA APPROVAL DATE
/

EnergySolutions
i Page f of 2

Clive, Utah




ES-1905

- Revision 0
ENERGYSOLUTIONS FIELD DENSITY TEST
PROJECT: ____ CAN MW X 1le(2) _____CLASSA OTHER
LIFT IDENTIFICATION: EC1305038S DATE: 5/3/2013
TEST ID NUMBER(S): 6 LOT6O6
N 10541.77 E 11694.29 TEST METHOD:_D155(} _LD6938

TEST LOCATION:

ASTM D6938 (DENSITY DETERMINATION)

Make/Model Troxler 3430  Gauge Serial # 31021
Last Calibration Date: 9/17/12
Daily Standard Counts: Qf-Celi Standard
Density 2472 Moisture 683

Method A (Direct Transmission)

Depth Setting 8  (inches) Count Time 1 (minutes)
Moisture Count 212 Density Count 1673
Wet Density (p,)  120.7  (Ibs/fi ?) Dry Density  105.5  (/bs/ft i

(Ibs/ft) Moisture Fraction 14.4 (%)

Moisture Density  15.2

MOISTURE DETERMINATION

ASTM D1556 (DENSITY DETERMINATION) /
Testing Apparatus Calibrated Vol. (bs/ft 4y
Bulk Density of sand (p ;) glem g 1bs/ft ’

Mass of Sand to Fill Cone & Plate (M ,) A

Mass of bottle & cone before filling

cone, plate & hole ¢
Mass of bottle & cone after ﬁlling/

cone, plate & hol g

Mass of sand to fill cope,
g
£
Mass of wet soil g
4
Mass6f wet soil (M ;) o

ASTM D4643 Test Hole Volume
Container ID LALA V=(M,-M;)/p, em’
Mass of container & wet specimen Dry Mass of soil
(M ) 350.5 g M,=100M;/(w+100) g
Mass of container & dry specimen Wet Denisty
(M 4) 328.7 2 Pm=(M;/V)x 62.43 Ibs/ft’
Mass of water (M ) Dry Denisty
My =M, - M. 21.8 g pa=M,/V glem’
Dry Unit Weight
Mass of container (M ) 227.3 g Ys=pax62.43 tbs/ft’
Mass of dry specimen (M )
M =M, -M, 101.4 g Soil Description: Lean Clay
Moisture content (w) Proctor 1D: $5010925-2
w=(M, /M, x100] 215 % Standard Proctor (ASTM D698)
Dry Density (p 4 = (100x p ,, )/(100 +w) Maximum Dry Density (y ;max) 103.2 (Ibs/ft’)
pd =( 100 x 120.7 )/¢i00+ 215 = 99.3 !bs{'ﬁ'? Optimum Moisture (w ) 20.1 (%)
Note: Wet Density from ASTM D 1556 ( p,, ) iakes presidence over ASTM D 6938 (p,,)
Required Moisture:  N/A % to N/A %
Percent Compaction= p,; / ysmax x 100
99.3 , 103.2 x 100 = 96.3 % Required Percent Compaction: 95.0 (%)
Comments: TEST RESULTS:
Microwave oven power setting on HIGH. Initial time setting of 3 X Pass Date:  5/3/13

minutes and subsequent incremental drying periods of 1 minute until
a change of 0.1 % or less of the initial wet mass of the soil.

Failed Moisture
Failed Compaction

By: Brennon Dick /
n ﬂ (print) - 1gnature)
I'd (
6@@% e 2L 5743
C OFFICER APPROVAL DATE QA APPROVAL / DATE

EnergySolutions
Clive, Utah

Page £ of 7




ES-1906

/;
ENERGYSOLUTIONS e
FIELD PERMEABILITY TEST
PROJECT: CAW MW X 1le(2) OTHER
Test Location: N 11512.36 E 11722.26 Elevation/Lift EC130503SS Lot No. 2
TESTING DATA: TESTED BY: Brennon Dick
Soil Saturation Start: Date:  5/3/13 Time: 0945 Max. Dry Density ~ 100.0 pef
Soil Saturation Finish: Date:  5/3/13 Time: 1410 Opt. Moisture 23.5 %
Depth of Wet Front Measurements: 1) 0.2 2) 0.2 3) 1.3 Density test # 2
Average Depth of Wet Front (L) 0.6 cm Dry Density 106.2 pef
Radius of Measuring Tube (Rt) 0.32 cm Moisture content 20.5 %
Radius of Permeameter Ring (Rr) 22.0 cm Compaction 106.2 Yo
Height of Water, (Ht) 181.6 cm
Soil/Water temp, in ring, after test 24 G Soil'Water F(a:::”
Temp (°C) (R)
dH Change in Head (cm) N/A cm (dH/dT)=  0.1883 0 1.783
dT Time (minutes) B 8 min Based on linear regression 1 1723
R = 0.910 (From Figure 1) 2 1.664
3 1.611
2 = [ (2) (dH/dT) (L) ) [ (Ry)2 ) X ® 4 | 1.560
: (60) (HO+(0.5)(L)) ) L (Rn2 5 | 1511
6 1.465
o [(2)( 0.1883 y( 06 )] [( 032 )) X 0.910 7 | 1421
) 60)( 1816 )+ (05 ( 06 ) 220 )y} == 8§ | 1379
9 1.339
K= 4.0E-09 cm/sec  Required Permeability: X <I1X10° <5X10® <1X107 10 | 1.301
o T T 11 [ 1.265
Timed Water Drop Reading 12 1.230
13 1.197
min min. 50 , 14 1.165
0:00 41.2  4:20_40.8 | 1 ' 15_ | 1.135
0:20 41.1  4:40 40.7 ‘ 16 1.106
0:40 41.1  5:00 40.6 45 e 17 1.077
1:00 41.0 5:20 40.6 ‘ 18 1.051
1:20 41.0 5:40 40.6 [ 19 1.025
1:40 41.0 6:00 40.4 44 1 = — Jn—:, 20 | 1.000
2:00 409 6:20_40.2 ) ; } | 210976
2:20 409 6:40 _40.1 2 ! N 22| 0953
2:40 409 7:00 39.9 o 3 = T T 23 [ 0931
3:00 40.9 7:20 39.7 2 24 | 0.910
3:20 408 7:40 _39.5 2 | 25| 0.889
3:40 40.9 8:00 39.5 26 | 0.869
4:00 41.0 27 0.850
25 - 28 0.832
1 29 ]10.814
Required Permeability: ‘ r ' 30 0.797
20 31 0.780
< 1.0E-06 0 1 2 3 4 5 6 7 8 32 0.764
Time (MINUTES) 33 10.749
Actual Permeability: y=-0.1863x+41.365 34 |0.733
35 0.719
4.0E-09 36 0.705
37 ]10.692
38 0.678
39 0.665
Test Res Fail B Date s .47/3 40| 0.653
Figure 1
s 2L S 7.4
QC OFFICER APPROVAL DATE QA APPROVAL DATE
/
EnergySolutions
Page 7 of 7

Clive, Utah




QC - Clay Liner Lift Approval - 6/27/2000

éfa)z/ﬂ

L ':N‘VIROCARE OF UTAK, INC.
_ ' LIFT APPROVAL FORM

(EC-1904}

ORIGINAL.

REVISION: 13 RCN 02

—__oTEER tspe‘cim_d.ag_&-w s Lt

IDENTIFY LOTS ABOVE

jL2e N 150 &

w1Fr m: E CLovo 81\ NW CORNER:
WASTE GENERATOR ID mm(s; Al

PROJECT LARW Mw X 1la.(2)
¥ CORNER pate:__ 8 -~ll-co
140T 1145% R -
nwoa - - J | Bw X -
4] A 7089 | ¥8: X_ -
W Z ¢
- P2 .
&:' Miﬂog 1 EW: X =
QJ & ';60 NS: x =m
hae — - P3
)|? A 4 EW: X =
M &332 | . NS : X £
| B8 i ) R
o [ e —————
3| A Bu¢ Py '
Z /1 P EW: X - '
N ' NS: X = [
N BrS
¥ Er387 Ps
3’0”" EW: x -
NS: X =

THICKNESS: UNC: Ave s < g COMP : [& ELEV:___ “ffe
DEBRZS CALCULATIONS: (R
XEYTNG IN NOTES: N(P s W _Qgggﬂ.inmszw TESTS ID #(5):35. 34 35 3627

COMMENTS : he {

e

in fest pad IH T2

L=7= ASPRCVED BY: [' (M Chav— DATS: Q"l*o o rrvz: 1] OO - ;
RAIL. L Kﬁ'._ v e
‘Fot “OFFICER APPROVAL -DATE - — .- - Qn OFFfCTR APPROVAL DATE !
01/30/2015 Page 57



QC - Clay Liner Lift Approval - 6/27/27000”7
rfBhocams or omam Q. ORIGINAL
(EC-1905, rev. 4)
PROJECT:____ IARW:______ wW: _X__ 1lie.(2): OTHER (specify):

LIFT IDENTIFICATION: & QL 000 | |

oare:_ 8- oo

WASTE m@m sMERR(2) ;33

/ot f

TRST T0eRTION: {089 N (214 Z-

TEST METHOD:

D1556 ﬂ D2922

D2%22 DENSITY DETERMIKATIONR
(NUCLEAR DENSITY GADGE)

; GUAGE ID ¥U._25/2 8

On-Cell Standard: Of£-Cell Standard:

' Mass of sand to £4i11

Dennity Denaity
Counts -counts__ 2594
Moisture S Moisture
Counits = OountsJ_&
Depth Setting 6 i Count -Timer-—=, ¢~ =

{inches) (minutes)
Molsture : Density

Counts 22 E i cmmta_am_.
Wet " Dry "
Denaity Density

pew (24D ey (OTb
Moisture Moisture
Density Fraction

(pCR) s (%) (53

MOISTURE DETERMINATION

Container

ID
Mass of wet moil

& container (g) 2299

Masg of dry soil
& container (g)

Mass of water (g)
Mass of dry soil .

AAS
_— o) S—

D1556 DEMSITY DETERMINATION

; {BAND CONE) G e
Bulk Density of sand gf1fe>

{pCF)
Mass of Sand to Fill /
Cona & Plats (g)

‘Mass of bottle & coma - -

bafore £filling cone, /
plate,;~& hole (g)

Mass of bottle & come,

- after £illing come,

Bulk density ‘Mass of wet
Mass of sand £illing hole

m: oo:tniner (o) ] 209’3-
8 o
container (g) (29.b
Mass

dryomil (g) 79?
Molature
. content (%) A5 2.

Dxy
Density Moisture content (%) + 100.0

w = 5
ity (PCF)
SOIL DATA: PROCTOR # £000772-2
Proctor
. Dry Density (PCF) 231.9 -
EFroctor
Vﬂ-glo

Optimm Moisture (%)

. Moisture(t): 250 o DAO
Dxy - —lZY—LZJ!L.Q - . Required : A '
Dmasity ~ 25Z +100.0 _290" per Compaction (%) 1 9s.0
Fercent TRST RESULTS:
Compaction Proctor Density X press :

— Failed Ho.tatmro
Compaction m D30
wc{ 57085 1 4% 7 Fken
QC OFFICER APPROVAL DATE PROVAL
01/30/2015

Page 58



[_

QE - Clay Liner Lift Approval

ex®rocare or vram@we. ORIGINAL

- &6/27/2000

FIELD DENSITY TEST
{EC-1905, rev. 4)

PROJECT:____ LARW:

LIFT IDENTIFICATION: ECLooo 8 (|

wr: _ N 1ie.(2):_____ ormmm

{(specify) :

pars:_ & ~i|~co

WASTE oR @EST)ID FERR(S) ;3 (of 2

TBST LoenrTION: /9o &) [ nbo &

TRST METHOD: D1586 __ <%

Da922

D2922 DENSITY DETEEMINATION
(NUCLEAR DENSITY GADGR)
GUAGE ID ¥O.__2-G12-8
On-Cell Btandard: Of£-Cell Standard:

D1556 DENSITY DETERMINATION

(SAND COME) .
Bulk Density of sand ; ./
(pcw) &fn/o

. Dxy Denmity (PCF)
Proctox

Denaity Density
Coumnts — -counts__ 254Y Mass of Sand to Fill /
Moistwre S Moisture D Come & Plate (g)
Counts - Counts Z 3
m{ingz:tthg 6 Count: “Timer- "‘-“-' B 'H:s of bottle & cona - ~ /- -
8) (minutes) ' fore filling cone,

Molsture i Density Plate,~& hole (g)

Counts 23‘5 cmmu__QB_Qi_ Mass of bottle & come,
Vat ¥ Dry - after filling coma,
Denaity Dansity . Plate, & hole (g}

wer (23 Y (pe) [05.9 Mass of sand to £ “
Moisture ¥Moisture g
Density Fraction Mass of sand to £

{pcw) 115 (%) (6.6 8 glae 4

Mags of s to/£4i11
MOISTURE DETERMINATICN

Container Mass of wet

Io 3
Mass of wet soil

& container (g) 23’%3 Mass of coitainer (g)
Mass of dry soil

& container {g) 2]30 Mass of
Magsa o: ;;.;ar {g) 203 Wat Bulk density ‘Mass of wet
Masa o il . Dens

& onntl.‘l.nu:c' {q) vd| gQ ' Mass of gand £illing holas
Mags of |333

container (g) W
Mass of Dengi {BCF)

dry seil (g) 7‘?7 =
Molsture SOIL DATA: rrocToR. # £00072)-3
. content (%) A5 % Proctor 970

Dry - - %s_mmwz_uu Optim:dmimm 25.0
Dens isture content (%) + 100.0 Reaqui
- . Moistura (%) 250 to ?}DO
Density 255 +100.0 ._‘200_-5_' pct Compacticn(t) : 750
Percent TEST RESULTS:
Compaction Proctor Density Pass
— Failed lhili:ura
Percent - 3 = /0lLY ® —_— ed Compaction
Compaction 370 sz_ma_ﬂﬂr TME: /030

loc OFFICER APPROVAL

eee  [lgmp v o

01/30/2018

Page 59



QC - Clay Liner Lift Approval - 6/27/2000

env@kocare or vram, @xc. ORIGINAL

FIELD DENSITY TEST
(EC-1905, rev. 4)

PROJECT: LARW: —_—

LIPT IDENTIFICATION: E£CLogoo b (|

MW - S li.- ‘2, H

OTHER (specify): :
DATE: 8 -~ -0

WASTE m@m oeer(s):_2 S (°F 3

TEST ToeaTION: 942 AN 2y

TEST METHOD: _________ D1S56

-+

D29%22

D2222 DENSITY DETERMINATICH
(NOCLEAR DENSITY GADGE)

D1556 DENSITY DETERMINATION
{(SAND COME) G.c

. GUAGE ID NO. 2 -
On-Call Standaxrd: Off-Cell Standard: Bulk Density of sand g/a/oo
Denaity Density (Pcw)
Counts —— Cmu_m__ Mass of Band to Fill /
Moisture ___ Molsture Cone & Plate (g)
Counts s Gmmt-_il&
Depthr Setting & -~  Count Timer-—<q ¢-- -~ -Mass of bottle i cone - /- - -
(inches) ___— (nim:tu)__-’_ before filling cone,
Moisture ’ Density Pplate,;~& hole (g)
Counts, 2"2! Counts EHQI Mass of bottle & come
Wat Dry . - after filling cone,
Denaity Density .  Pplate, & hole (g)
eem_ (2(.7 tecr)___ [OMS Mass of saud to £
Molsture Moisture ceme, plate, & hblae (g)
Denasity Fraction Mass of sand to £11
{(PCP) 7.2 (%) 1'%y cone & plate
MOISTURE DETERMINATICN
Containsx E
m = o m—
Mass of wet soil
& container (g) 2‘3)’
Mass of dry soil
& container (g) 209. |
Mass of water (g) 210 Bulk density Mass of wet
Mass of dry soil .
& container (g} 2.09.( Mass of sand £illing hole
Mass of
container (g) [ E | Wat -
Mass of Density (PCF)
dry soil (g) Z9.0
Moisture SOIL DATA: pROCTOR # £ 000721-3
. content (%) ‘Q(, b Proctor
. Dxy Density (pc¥) Q7.0
Proctox
Dy oy - Et Densley Un) i 300.0 Optimm Moisture (v)___25.0
Moigture content (%) + 100.0
207 Moisturae(t):_ Z245.0 to __30.0
Required .
Dennit:y 2(,6 + 100.0 26 [ pct Compaction (%) : 9‘10
Parcent TEST RESULTS:
Compaction Proctor Demity Pass
32 , — Falled Hoistm.-e
Parcent - , -ﬁiL L] ?l.:l.lad
Compaction 97
A ) e
|QC_OFFICER AP DATE
O3/50/2015

Page 6O



QC - Clay Liner Lift Approval - 6/27/2000

exv®rocare or vram, e, OH/G//VA[

FIELD DENSITY TEST
(BC-1905, rev. 4)

FROJBCT: LARW?:

LIPT ToENTIFICATION: £ CL 0008 (|

W __AC  lle.(2):______ OTHER (specify):

m: 3”’[“00-

mm@mm(sla 26 /ot 4

TesT ToeaTION: DY ¥ N 172 &

TEST METHOD: D1556 ’k D2922

D2522 DENSITY DETERMINATICN

D1556 DENSITY DETERMINATION
(SAND COCHE)

(SUCLEAR DENSITY GAIGR)

. GUAGE ID NO._25 |2 G-<
On~Cell Standard: Of£-Call Standard: Bulk Density of sand 5/3‘/0 o
Density Density {PCF)

Counts i ——— Cmmts___zm_ Mass of Sand to Fill /
Molsture . —— Molsture Cons & Plate (g)
Counts___- Counts___ ] 2
Depth Setting 6 Count -“Timer~f ¢-- '~~~ 'Mass of bottle s coma - - / ~--
{inches) _ _ ~ (m:l.mlitas) ] hﬁm fi;:i.ng(m} :
Molsture ¢ Density plate,~& e (g
Counts 2'% Counts Zﬂfﬂ Mass of bottle & comes,
Wet Dry . - after £illing ?cna,
Density Denaity plate, & hole (g)
tecr) {7073 tecr)___ /OY.D
Moisture Moisture {g)
Density Fractiom
wer)___ (b2 /5.6
MOISTURE DETERMINATIOCN
Containax
= AFL
Mass of wet soil
& container (g) Q 334
Mass of dry soil
E container (g) _ZLEL
Masa of water (g) 20.] Bulk density “Mass of wet
JMass of dry soil .
& container (g) 2,33 Mass of sand £illing hole
Mass of
container (g} }31,(1 - ;
Mass of - -79 ? Density (PCF)
&ry soil (g) 2
Moisture SOIL DATA: PROCTOR. #_Z00072)-
. content (%) 5\} M’ 252 Proctor
: . Dry Demsity (»cP) 910
Proctor
Dry - - £ 1 Optimm Moisture (%) 250
Dazsa Molsture content (%) + 100.0 Reguired ;
L /20 * . Moisture (%) ; 25.0 to 30-0
Rry '-_._.-3__2: 100.0 = : Required : '
Density 252 + 100.0 2‘9 , pef Compaction {¥) 3 qg.Q
Parcent = TEST RESULTS:
Compaction Proctor Density Pass *

Failed Moisture

Compaction Q77 Bimmjlam_ s TDm_LQD
: T /52000 I ek )
OC OFFICER APPROVAL DATE QA CER DATE

O1/30/2015

Page &1



QC - Clay Liner Lift Approval - 6/27/2000

EMQROCARE OF UTAH}..:NC. ORIGiNAI.

FIELD DENSITY TEST
(EC-1505, rev. &)

Mw: _ < 1le.(2):

LIFT IDENTIFICATION: £ ClO0go 8 L|

PROJECT:s___ LARW:

OTHER (specify):
DATE: 4_5 "'"/f -0 0

wasTe on fEs3 dv yomme(s):_3] (=t &

D1556 ﬂ D2922

' HMass of sand to £111

MOISTURE DETERMIMATION

Densl Density
Moisture Moisture .
Counts - sl Counts 2 30
Deptlr Setting  Coust Timew=s e -
(inches) __ © {minutes)
Moisture ’ Density -
Wet Dxy ;
Dansl Density
wery . [21.3 wery___[0Y.5
Denod Fraction
wem 169 aiamall [,

TeST 20enrION: 2 S N /357 & TEST METHOD:
12922 DENSITY DETERMINATION D1556 DENSITY DETERMINATION
(NUCLEAR DENSITY GADGE) (SAND CONE)
. GOAGE ID No.__25iz-A G.c
On-Cell Standard: Of£-Cell Standard: Bulk Density of sand 8fufo o

(PCF)
Mass of Sand to Pill
Come & Plate (g)

‘Mass of bottle & cone - -
before filling come,
plate;~& hole (g)

Mass of bottle & come,

- after filling cone,
Plate, & hole (g)

cone, plate, & hole
Hass of sand to fi
cona & plate (g)

Container

o Ab
Mass of wet soil

& container (g) 23{),&
|Mass of dry soil

& container {(g) 2’ 0,‘2
Mass of watar (g) 20( | Bulk density “Mass of wet
Mass of dry soil .

& container (g) 3 105 Mass of gand £illing hole
Mags of

container (g) | 1206 |
Mass of (7 ity (PC®)

dry soil (g) 79
Moisture SOIL DATA: PROCTOR #.£00072/:3
. content (¥) 5.2 Proctar

: . Dxy Density (PCF) 9270
. Proctoxr
Dry = Eet Demsiey (pCR) i 200.0 Optimm Moisture(s) 2% O
Density Moisture content (%) + 100.0 Beguired
- | Molsturemy: 250 o 300

Dry ‘- _{ i % 100,00 = $ Required : )
Density 252  + 100.0 Zé, i pcf Compaction (%) : 95:3
Parcent = TEST RESULTS:
Compaction Proctor Demsity X, Pass

mmﬁ - . all
: roMe: /O 20
Compaction . ﬂ?-za | BY img s
§/5-2000 B-0-0
|QC OFFICER APPROVAL DATE QA OFF ROVAL DATE
D180/ 2018

Page o2



Clay Liner Lift Approval

- 6/27/2000

»

ENPIROCARE OF UTAMINC,

FIELD PERMEABILITY TEST

(EC-1906 rev 1)
REVISION: 0501/00
PROJECT: LARW: MW:__ X 1le(2): OTHER (specify)
Test Location: __ /oo B A/ /36 & Elevation/Lift __<7h LotNo. __ 2
TESTING DATA: TESTED BY: Qgga Heer .5
Soil Saturation Start: Date:_Z-/0-00 Time: /<0 Max. Dry Density__ 2. © pcr
Soil Saturation Finish: Date: 2-i1-60 Time: Q300 Opt. Moisture 250
Depth of Wet Front (L)
Radius of Measuring Tube (Rf) Density test # 344
Radius of Permeameter Ring (Rr) 02 om Dry Density 98 32 pef
Height of Water, (Ht) 0 _cm Moisture content 24 %
Soil/Water temp, in ring, after test °C N/R1le(2) Compaction L0 & %
df = in = 5. 2 cm x 0.01667 = HI229Y/75" cmisec
dT  Time Goinute) 8 A Bl
R=_[.000 (From Figure 1) -(n- 1. ooo for 11e(2)) "Egp ®)
X ® 0 L.783
Et) +05) L l I: 5’] 3 Led
3 1811
s - 4 13560
4.3 C b Y| X _f.000 3 1311
[( (¥0.0 )X 93 ;I 3oz ; 1421
= 3 1379
K= fod 207 cm/see 9 1339
10 1301
Ak
12
'I'imed Water Drop Reading 13 1.197
min. 15 1138
0 0209420 (1.8 16 1106
020206 440 [ 7Y . 17 1077
8 1.051
0.40 204 5,00 47/ ﬂw T~ 1 1.025
& l t& a 20 1.000
1.00 5 5.20 . 20 0\.\ 21 0976
120 /98 s.40 /6.5 N = 0551
140 {96 600 63 ' W 2% 0910
- — 25 :
200 19Y 620 /60 P N 26 0.36
220 /92 6.40 /5.8 3 21 S
2.40 /90 7.00 /66 - *\ 2 03514
3.00 ££8 720 /5.3 I~ 30 0.797
31 0.780
320/F b 740 /S Jo N 32 0.764
3.40 2o 800 4Y.9 ~_ = e
4.00 414 N as 0.719
; " 36 0.705
k¥ 0.692
3|
e 1 2 3 4 5 6 7 sl s 0.653
TIME (MINUTES)
Figure 1
Required Perm:y L2407 - L3107 Tk  Test Resalts Fail B)'Mmfﬂ_&:ﬁw_
_&d.g -¢L.9L ~(5- , 72 LA500
QC APPROVAL DATE QA APPRBVAL O DATE
O1/30/2015 Page 63



QC - Clay Liner Lift Approval - 2/11/2002

EC-1905 Calculation Check

Lift ID: ECR12020314 Clay Liner R12 1711N; 1189E
Date: 3/14/02 4th Lift
Lift/ Lot | Proctor Proctor Mass of | Dry Mass | Water | Cont | Mass of | Moist Wet Dry % Moist. Diff. Proctor Liner/RB
Number | Dry Dens | Opti.Moist | Scil+Cont| soil+cont | Mass | Mass | drysoil | Cont | Dens | Dens | Comp j Act. - Opti.§ ID Number | OK?
4 | 1000 | 235 382. 3260 | 567 | 133.2 | 1928 | 294 | 1183| 914 | 914 59 | S5020221-1] Yes
;‘;’;3) 1000 | 235 3282 | 3082 | 200 | 2282 800 | 250 [1181] 945 | 945 15 |ssoso221q| YeS
‘:’;";ﬁ’) 1000 | 235 3265 | 3072 | 193 (2265 807 | 239 |1106| 965 | 965 04 [ ssopooot1| Yes
ath2 | 1000 | 235 4506 | 4114 | 482 | 2282 | 1832 | 263 |1194| 945 | 945 28  |55020221-1] Yes
AH2A
ety | 1900 | 235 3276 | 3064 | 212 [2276| 788 | 269 [1186| 935 | 935 34 | soppomora| Yes
;‘;;i) 1000 | 235 3265 | 3065 | 200 [2265| 800 | 250 [121.7| 974 | 974 15 | ssonom1q| Yes
43 | 1000 | 235 | 4647 | 4126 | 521 | 2268 | 1858 | 280 | 1184| 923 | 923 45 | S5020221-1| Yes
athi3A
Resty | 1900 | 235 2319 | 2115 | 204 | 1319| 796 | 256 |1197| 953 | 53 21 | ceonmorq| Yes
athia | 1000 | 235 4636 | 4137 | 499 | 2366 | 1771 | 282 |1159| 904 | %04 47 | 550202211 Yes
Ath/aA
(Retety | 100 | 235 3274 | 3059 | 215 | 2274 | 785 | 274 |1207| 47 | 947 39 | ssoomiq| Yoo
4thiaB
Retesy | 100 | 235 2205 | 2103 | 192 | 1205 so8 | 238 |1197| 967 | 967 03 | ssopozr1| Yes
4h/5 | 1000 | 235 4315 | 3889 | 426 | 2278 | 1611 | 264 |1185| 938 | 938 29 | S5020221-1| Yes
4thisA
(Retesy | 100 | 235 3366 | 3159 | 207 | 2366| 793 | 261 [1207| 957 | 957 26 | sooomoia| YeS
4h/6 | 1000 | 235 | 4752 | 4216 | 536 | 2323 | 1893 | 283 | 1196| 932 | 932 48 | S5020221-1] Yes
4th/BA
Reteay | 1900 | 235 3274 | 3081 | 193 | 2274 | 807 | 239 |1219| 984 | e84 04 | ocnromrq| Yes
a7 | 1000 | 235 4538 | 4106 | 432 | 2276 | 1830 | 236 | 1197| 968 | 968 01 | S5020221-1| Yes
ah/8 | 1000 | 235 4593 | 4121 | 472 | 2270 | 1851 | 255 | 1210| 964 | %64 20 | S5020221-1| Yes
4h/9 | 1000 | 235 | 4659 | 4227 | 432 | 2275 | 1952 | 221 | 121.9| 998 | 99.8 14 | S5020221-1] Yes
#th/9A
(Retest) | 1000 | 285 3281 | 3000 | 191 | 2280 810 | 236 |1231| 996 | 99s 01 | oeonomora| Yes
410 | 1000 | 235 4328 | 3943 | 385 | 2325 | 1618 | 238 | 1196| 96 | %66 03 | S5020221-1] Yes
a1 | 1000 | 235 4774 | 4323 | 451 | 227.8 | 2045 | 221 | 1230| 1007 | 1007 | -14 | S5020221-1] Yes
AhA1A
(Roesty | 1900 | 235 3276 | 3073 | 203 [ 2276 | 797 | 255 [41217{ 970 | 970 20 | goomozort| YES
a2 | 1000 | 235 337.8 | 2982 | 396 | 1306 | 1676 | 236 |1229| 994 | 994 01 | S5020221-1| Yes
413 | 1000 | 235 4515 | 4005 | 420 | 2326 | 1768 | 237 |1182| 956 | 956 02 | S5020221-1| Yes
athia | 1000 | 235 3706 | 3247 | 459 | 1295 | 1952 | 235 | 1221| 989 | 989 00 | S5020221-1| Yes
4hi5 | 1000 | 235 4679 | 4227 | 452 | 2266 | 1961 | 230 | 1228| 998 | 998 05 | S5020221-1| Yes
AhA5A
Rty | 1000 | 235 3320 | 3125 | 195 | 2320 | 805 | 242 |[12086]| e71 | 974 07 | sson0021.1| YeS
4hA16 | 1000 | 235 | 44568 | 4027 | 431 | 2313 | 1714 | 251 | 1229| 982 | 982 16 | S5020221-1] Yes
a7 | 1000 | 230 4433 | 4077 | 356 | 2278 | 1799 | 198 |1207| 1008 | 1008 | 32 |S5020221-2| Yes
HATA
Reeety | 1000 | 20 3268 | 3077 | 191 | 2268| 809 | 236 |1185] 959 | es9 06 | soosomra| Yes
4MhA18 | 1000 | 230 | 45563 | 4053 | 500 | 227.8 | 1776 | 282 | 1274| 994 | 994 52 | S5020221-2| Yes
4th/18A
Retesty | 100 | 280 2296 | 2001 | 205 | 1206 | 795 | 258 |1210| 962 | %62 28 | soos0ma1a| Yes
02/05/2015
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Permeability Testing Lot8 Sand Cone Lot#18
Depth of Wet Front 34 cm Density of sand g2.4 pcf
Radius of Tube 016 cm Mass of sand to fill cone & plate 17107 g
Radius of Ring 13.02 cm Mass of sand & bottle before filling hole 6118.7 @
Height of Water 167.1 cm Mass of sand & bottle after filling hole & cone -mg
Soil/Water Temp N/R °C {[Mass of sand to fill hole & cane -_ng
Ij(trom .Ta_b.le) . "l‘ "Mass of sand to fill hole 1257.2 g
Change In Head 11 cm lIMass of soil & container 17455 d
Time 8 min Mass of container T 123 g
I1Kg 1.5E-07 cm/sec Mass of wet soil 17332 g
Wet density of soil 127 .4 pcf
Wet density per nuclear density gauge | 123.1 |pcf
Wet density correlation > .95 and < 1.05| 0.97

02/05/2015 Page a4
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e I TRDNCCADLD NP TITA TN
AUl ¥ RINUUAINLY UL U lf\' o LIN_ .
LIFT APPROVAL FORM }EJ (D ¢ - :
EC-1904, rev. 5) Urilug“qﬂ‘w
PROJECT: LARW MW 7 tleQ) CLASSA  OTHER (/ay liner ~if12
/
NW CORNER DATE: 9%;{/2 PAGE 1 of _2X
P 7
EW X /
NS: X =
P2
EWwW: X =
NS, X =
7
) )4/}/ Bw T T L
NS: X =
um/w/v/r p
e 7 e LT
7 NS: X =
/// Ps
— EW: X =
/ NS: X =
Page 2 attached: @ N

IDENTIFY LOTS ABOVE

LIFTID: &¢i2/z- 020377 NW CORNER: A/ 1771 E 187 INTERFACE RANDOM #: %
WASTE GENERATOR ID NUMBER(S) /V%C

THICKNESS: UNC: ‘, Q COM: /V//Z ELEV: Mk Debris Insp. By: /V@ Dale:i//[@ Time: 4@

DEBRIS CALCULATIONS: /U/z

KEYING IN NOTES:%W Gatsetochors DENSITY TESTS ID #(S): A/ # - (04432’ ‘:mﬁi
COMMENTS: 74, e y 558,53 A GlAA, ¥4
2.2 4 te? @LLordas 2 ' 4 E 7L - /e . st 7 /1 s #75
'.r/ . Lol e ser vl pro  3/73/22 o Z—
w‘f/ém/ farkog . Lake [, 2aned & Farltod redstoss ;’/1/2. . Ko
/, SV B 2072 2 — 277 277 gt e vt A /7 g 7.

7 2, s

F? 7 L5 7e ¥

LIFT APPROVED BY: M DATE: TIME: /¢, &7
/% . %ﬂ* B-2c0
QC OFFICER APFROVAL DATE QA OFFKER APPROVAL DATE

3-21-02—

02/05/2015
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ENVIROCARE OF U@%AH, INC '*“‘f
RANDOMNUMBER TESTIDFPRMF , ~H 8m 8 m §
(Continuation Sheet) \’ E; S ‘r} .J s F g ¢ A L
SN )
DATE: LA LD T PAGE: & of R
LIFT ID: ECRI12 p2s 3/(/ LIFI'NW CORNER: NI1711, E1189
75 L
w ™~ o
- (2]
s § & 8 3 8 8 § § 3
E1,391 z = Ze1,301
oo
P4
R §:E :& :?I "~ ;1685 [-TW] sas
14E - 3| 188 - 29 393 1€, | Sop
* 78 28s 478 2s
Et,291 - - E1,291
308 S1S .
P o 358 esE
ss| G- a0c e | B8 o
s1s o543 558 | «95
E1,189 E1,189
g § § 8§ % & § § § 3
g 2 2 3
LOT nw N i nwE . NS Side EW Side + RandN Rand E Test dN Test dE TestN TestE
P11 1,711 1,189 | 66. 102 0600]  0.555 40 57 1,671 1,246
o P2 1,711 1,291 | 66 100 0.407 0.136 27 14 1,684 1,305
~ P3’ 1,645 | 1,189 66 | 102 0778 0209 51 31 1,594 1,220
P4: 1645 1,201 | 66 | 100 0.582 0.836 38 64 1,607 1,355
_ P5i 1579 1,189 66 102 0.455 0.990 30 101 1,549 1,290
P6| 1579 1,201 66 100 0.592 0.603 39 ! 60 1,540 1,351
_P7! 1,513 | 1,189 66 | 102 0.812 0.395 54 40 . 1.459 1,229
P8 1,513 1,291 66 100 0.200 0.562 13 56 1,500 1,347
P9 | 1,447 1,189 | 66 102 0.837|  0.864 55 ; 88 ; 1,392 | 1,277
P10 | 1,447 1201 66 100 0.418 0.286 28 | 29 1419 1,320
P11 1,389 1,189 66 102 0.776 0.968 51 | 99 1,330 | 1,288
P12| 1,381 1,291 66 100 0.591 0.558 39 | 56 | 1342 1,347
P13 1315 1,189 66 102 0.837 0.397 55 | 40 1260' 1,229
P14 1,315 1,291 66 100 0.717 0.193 47 19 1,268 | | 1,310
P15 1,249 1,189 66 102 0.144 0.092 9 9 1240, 1,198
P16 1,249 1,201 | 66 100, 0.032] 0297 2 30 1,247 1,321
P17 1,183 1,189 64| 102 0938 0.642 60 65 1123 1,254
P18 1,183 1,291 64| 100 0.834 0.786| 53 79 1130 1,370
[ — — - - i R -
B - - A
COMMENTS:
02/05/2015
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EN'"IROCARE OF UTAH INC. “y
FIELD DENSITY TES? 3 LR E [A E A E &
-__(EC-1505, rev. 5) P e Ay R A
—— — X A SURZaun < SEE TS /N P S S IR G- B - aman
L3 Yo N5 o TN » 2 vy ey /1-!- FE 1Y R N-T-] g‘;\.-\ . ,h;
&AWV & AidLENY "" F 74 hdT o (&) hilLO D M U-I-m
o e sy e e o e e s e me / DIV ANA > 207 e - /y’ _d.?
LIFT IDENTIFICATION: L[C Nl C/x g J 7 DATE: o &
. < S— / / i
WASTE on@;/rn NUMBER (8) : (7 Lot |
« /S
TEST LOCATION: N [67/  E J24¢ TEST METHOD p1556 __ X D2922 4
D2922 DENSITY DETERMINATION D1556 DENSITY DETERMINATION /
(NUCLEAR DENSITY GAUGE), {SAND CONE) /
GUAGE ID NO._ /2Y8/ /
On-Cell Standard: Off-Cell Standard: Bulk Density of sand
Density Density {PCF) /
Counts ~ Counts 2574/ Mags of Sand to Fill /
Moistur Molst c & Plat
Counts ° / cgugtzre 7414 one ace () 7/
Depth Setting 2 Count Time y . Mass of bottle & cone /
{inches} {minutes) / before f£illing cone, O /’
Moisture Density plate, & hole (g) ‘,‘\\,. /
Counts 220 Counts___ /% %8 Mass of bottle & cone, \ 0y
Wet Dry after f£illing cone, M;Z
Density Density plate, & hole {(g) R
- (ecr)____ /8 7 (BCF) 740 Mass of sand to £ill 4
Moisture Moisgture cone, plate, & hole Ag)
Density Fraction Mass of sand to fil
(pCF) 29.2 (%) 20 7 cone & plate (g)
Mass of sand to f£ill
MOISTURE DETERMINATION hole (g}
‘IContainer Mass of wet sgll &
ID éf 5 container (4)
Mass of wet soil
& container (g) 352 F Mass of cdntainexr (g)
Mass of dry soil
& container (g) 3R 6-0O Mass of wet soil (g)
Mass of watex (g) 5 é 7 Wet Bulk demsity Mass of wet
Mags of dry soil Degsity =of gand (PCF} X soil (q)
* & container (g) 396 . O C¥F) Mass of sand filling hole
Mass of ‘
container (g) /3 3. 2 Wet -
Mass of Density (PCF)
dry soil (g) /72 Y
Moisture SOIL DATA: PROCTOR #_.0202022/-/
content (%) ‘9? 4/ Proctor
Dry Density (PCF) oo o
Proctor A
Dry - ensity (PCF x 100.0 Optimum Moisture (%) 23. 5
Density Moisture content (%) + 100.0 Required i _
/%3 Moisture(s): _ 3.5 to 28.5
Dy = ; x 100.0 = Required
Density 299  +100.0 _9/ 7  pet Compaction (%) : 750%
Percent =Dxv Density x 100,0 TEST RESULTS:
Compaction Proctor Demsity Paas
25 Failed Moisture
Pexrcent =_ 7/-Y  x 1000 w ¥ % ><_ Failed Compaction
Compaction 00 BY: > (v /7 TIME: /300
g&.zm_ 52807
_QC' QFFIC APP TE QA OFFZCER APPROVAL DATE
REL 3-24-0 72— v
02/05/2015 Page a7
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-

E}! IROCARE

- i . .

FIELD DENSITY¥~TEET

ORE. UTAHR

T . e——

PROJECT: LARW MW ¢ 1le.(2)

LIFT IDENTIFICATION: £(RI12A2p73/¢

?
(EC-1905, revl 5), T e B
iy ¥

L‘CLASS A

DATE: ?// g/d}

(X

WASTE OR €ES® ID NUMBER(S):

D2922 PATITITH T A £ T APR T AP
WaTbd& LIBINOLL W04 DI LINA L LN

NUCLEAR DENSITY GAUGE)
GUAGE ID NO.__ /2¥ 8/

On-Cell Standard: Off-Cell Standard:
Dangity Denaitv

——— ——

Counts - Counts _ML
Moisture i Molsture
Counts___~ Counts 2o
Depth Setting Count Time
) {inches) 5 (minutes) /

Moisture o Density 2
Counts Zzlc Counts ‘e’z
Wet Dxy
Density Density

(PCF) 74 %4 (PCF) 725
Moisture Moisture
Density Fraction

(PCF) B (x) (B2

MOISTURE DETERMINATION
‘|Container

ID
Mass of wet soil

& container (g) 3242
Mass of dry soil

& container (g) 205. 2%
Mass of water (g) 2.0
Mass of dry soll
* & container (g) 3082
Mass of

container (g) 2282
Mass of

dry soil (g) fdﬁ
Moisture

content (%) 2{’07’

M ERs NENSTTYV T
p1556 DENSITY DETERM

Eﬂ

SAND CONE) /

Bulk Density of sand /
(PCF}
Mass of Sand to Fill /

Cone & Plate (g)

after filling cone,
plate, & hole (g)
Mags of sand to f£il

Mass of sand
hole (g)
Mass of wet/soil &
container/(q)

Mass of fontainer (g)

Mass 9f wet soil (g)

Wet Bulk density Mass of wet

éity nof pand (PCF) X soil (q)
(PCF) Mass of sand £illing hole

dee -

Density (PCF)

Dry = Wet Density (PCF) x 100,90

Density Moisture content (%) + 100.0
Dry - X 100.0 =

Density 26,07 + 100.0 74,5 pef
Percent =Dry Dengity x 100.0

Compaction Proctor Density

SOIL DATA: PROCTOR # 4 $02022/(-/
Proctor

Dry Density (PCF) 0N L
Proctor

Optimum Moisture (%) 235
Required

Moisture(%):_ 2Z5 to __ 225

Required
Compaction (¥) : 98, 2%

TEST RESULTS:
Pass
Failed Moisture

Percent - 94,5 % 100.0 = P¥5 «x X __ Failed Compaction
Compaction 700: 0 BY: W TIME: __ /Y80
.%&?@M %(2,@2 vty 28 OF—
QC O ER APPROVAL DATE QA OFF APPROVAL DATE
JUSS 3-21-0"
02/05/2015
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Gy
FIELD DENSITY T@i‘ <L NIT. SR
{EC-1905, rev.,S) Ll Eii N B E YR
Ross uﬂ?
PROJECT:______LARW MW A 11e.(2) CLASS A OTHER
LIFT IDENTIFICATION: _ CCR/20u%14 DATE: Z/ 2{/J¢
WASTE OR (fEST)ID NUMBER (S) : \idri y
resT vocarToN: MM E1ndy TEST METHOD: ____ D1556 ¥ D2922
D2922 DENSITY DETERMINATION D1556 DENSITY DETERMINATION
(NUCLEAR DENSITY GAUGE) {SAND CONE)
GUAGE ID NO.
On~Call Standard: Off-Cell Standard: Bulk Density of sand
Density Density - (PCF)
Counts -~ Counts 2525 Mass of Sand to Fill ’
Moisture / Moisture Cone & Plate (g)
Counts e Counts
Depth Setting , . Count Tims Mazs of bottle & cone /
) tinches) J {minutes) / before f£illing cone,
Moisture Density plate, & hole (g) d
Counts Zos Counts Az Maza of bottle & cone, L
Wet Dxy after f£illing cone, [
Density Density plate, & hole (g) AR
(PCF) /19 @ (PCF) (ol @ Mass of sand to f£ill f
Moisture Moisture cone, plate, & hole W
Density Fraction Mass of sand to fill
(PCF) /8.0 (%) V&2 cone & plate (g) /
Mass of sand to fill
MOISTURE DETERMINATION hole (g)
‘(Container Mass of wet soil &
ID X/ containex (g)
Mass of wet soil
& container (g) 324,5 Mass of container (g)
Mass of dry soil
& container (g) 4072 Mass of wet soil (g)
Mass of water (g) (9.% Wet // Bulk density Mass of wet
Mass of dry soil Density =of 4 (PCF) X soil
- & contailner (g) %022 (PCE Mass of sand £illing hole
Mass of :
container (g) 2245 We =
Mass of Density (PCF)
dry soil (g) 8¢,
Moisture SOIL DATA: PROCTOR # 2302027/
content (%) 23, Proctor
Dry Density (PCF) (2.0
Proctor
Dry = Wet Density (PCF X 100.0 Optimum Moisture (%) 23.%
Density Moisture content (%) + 100.0 Required 285
Moisture(%): _ 2% 95 to ___ =27
Dry - A X 100,0 = Required
Density z%.9 + 100.0 F¢. 5 pef Compaction (¥) : 95.6 7o
Percent =Dry Dengity x 100.0 TEST RESULTS:
Compaction Proctor Density Pass
_____ Failed Molsture
Pexrcent - 94,5 x 100.0 =_9pd % Failed Compaction
Compaction /06 .G TIME: //%{)
.é%__ LZ;_.’ 1 /oA _3_2!_.'_0_1:.
|_C OFF APPROVAL DATE QA OFFI APPROVAL
XY 3-21-0%
02/05/2015
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EF"TTROCARE OF UTAH LINC.
FIELD DENSITY TEST - »
- _(BC-1905, rev. 5) | ... rgﬁ "Ry
/ ~NE LA Y Sad f
(VI
PROJECT: LARW MW |4 1le.{2) CLASS A OTHER
l,ﬁﬂ”/"'
LIFT IDENTIFICATION: A CA /P TI05 /7 DATE: __ & ~ /% "2
Pl . 1l o 4 Y -
WASTE OR @s/'r/:cn NUMBER (8) : a7 Lot A
TEST LOCATION: N (684 ¢ 1305 TEST METHOD: D1556 X D2922
/
D2922 DENSITY DETERMINATION D1556 DENSITY DETERMINATION //
(NUCLEAR DENSITY GAUGE), {SAND CONE) J/
GUAGE ID NO.__/F44/ /
On-Cell Standard: Off-Cell Standard: Bulk Density of sand
Density Density (PCF) /
Counte <~ Counts__ 254/ Mags of Sand to Fill //
Holsture Holsture 57 Cone & Plate (g) 7
WOULLE kel LOULLS o
Depth Setting P Count Time Mass of bottle & cone Q /
(inches) g {minutes) V4 before £illing cone, l‘ /’
Wi d o bmevmnn W, 3P P . r tmTa ) q
FiViLBWLuLS UE“HLLY riaoc, K Awdd \YJ J 7
Counts____22&% Counts Ve 174 Mass of bottle & cone, ,9/
Wet Dry after £illing cone, I,,j
Density Density plate, & hole (g) .
| (pCF) {2 (»CF) 394 Mass of sand to £111%
Moisture Molsture cone, plate, & hole/(g)
Density Fraction Mass of sand to fi
(PCF) /9.9 (%) 200 cone & plate (g)
Mass of sand to £ill
MOISTURE DETERMINATION hole (g)
‘|Container Mass of wet so0il &
ID Es” container
Mass of wet soil
& container (g) A5 7 4 Mass of cghtainer (g)
Mass of dry soil
& containexr (g) vy Mass off wet soil (g)
Mass of water (g) 6"7-? Wet Bulk density Mass of wet
Mass of dry soil ‘ Depgity =of sand (PCF) X soil (q)
* & container (g ¥//Y (#CF) Mass of sand £illing hole
Mass of :
container (qg) Zzg > Wet -
Mass of Density (PCF)
dry soil (g) /73
Moisture SOIL DATA: PROCTOR #_S502022/-/
content (%) 26 -3 Proctor
Dry Density (PCF) /00.68
Proctoxr .
Dry = ensity (BCF x 10 Optimum Moisture (¥) AZ2.5
Density Moisture content (%) + 100.0 Required 9 .
Moisture (%) : 3.5 to_R8S
Dry mw_ /9. ¥ % 200.0 = Required .
Density L. 3 + 100.0 22-( pef Compaction(¥): 7507
Percent »Dry Densgity x 100.0 TEST RESULTS:
Compaction Proctor Density ' — Pass
Failed Moisture
|Percent - ?7"5 % 100.0 = /%5 % 45 Fa led mpaction
Compaction ,Zo.0 BY:. TIME: /590
lQc OF% ﬁ QA OF ROVAL &TE

6’~;1/~dz
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El IROCARE OF UTAEL INC . L
FIELD DENSITY TEsﬁ' iR RIng Ay
(EC-1905, rev. 5) AL I t' 4 i
.1 “-l n ﬁ' Y “ \ew
PROJECT: LARW MW W Ale. (2) CLASS A OTHER P
LIFT IDENTIFICATION: _E Cl2(20203/{ DATE: ?/1 z‘ﬁi’/
WASTE OR ESZ/ID NUMBER(S) : Y44 Y,
TEST LOCATION: A s28Y & /%05 TEST METHOD: D1556 K Dp2922
D2922 DENSITY DETERMINATION D1556 DENSITY DETERMINATION
{NUCLEAR DENSITY GAUGE) {SAND CONE}
GUAGE ID NO.__ p
On-Cell Standard: Off-Cell Standard: Bulk Density of sand //
Dengity Density , {PCF) —
Counts Counts 25907 Mass of Sand to Fill /
Moigture Mecisture Cone & Plate (g)
Counts Counts 2o
Depth Setting Count Time Mass of bottle & cone /
(inches) g {minutes) / bafore filling cone,
Moisture Density plate, & hole (g} 4
Counts 2z/ Counts___ /@28 Mass of bottle & cone, /”q,”
Wet Dxry after filling cone, y
Density Density plate, & hole (g) [
(PCF) UE. (2 (PCF) 78./ Mass of sand to £illj}’al
Moisture Moisture cone, plate, & hol ) )
Densgity Fraction Mass of sand to fil
(PCF) 20.4 (%) 249 cone & plate (g}
Mass of sand to £ill
MOISTURE DETERMINATION hole (g)
‘|Container Mass of wet spll &
ID 42z container (g)
Mass of wet soil
& container (g) 2% ¢ Mass of container (g)
Mass of dry soil
& container (g) 2904 Mass of /wet soil (g)
Mass of water (g) 2,2 Wet Bulk density  Mass of wet
Mass of dry soil Density =of gand (PCF) X soil
© & container (g) 2004 {PCF) Mass of sand filling hole
Mass of '
container (g) X224 t =
Mass of ity {PCF)
dxry soil (g) 758
Moisture SOIL DATA: PROCTOR # _4£$222022/-/
content (%) 269 Proctor
Dry Density (PCF) 700, 0
Proctor
Dry = Yet Density (PCF) x_100.0 Optimum Moisture (%) 239
Density Moisture content (%) + 100.0 Required
Moisture(v): 2 %% to 285
Dry ~ /78 x 100.0 Required
Density 2{n9 + 100.0 fé 4  pcf Compaction (%) : P5L%
Percent =Dry Densgity x 100.0 TEST RESULTS:
Compaction Proctor Density Pags
____ Failed Moisture
Percent = 775 % 100.0 =__ 475 % X _ Failed Compaction
Compaction /00,0 BY: AW TIME:
= e ~ 2 20T
QC OFFI APPROVAL DATE QA OBSLCER XPPROVAL DATE
B2
02/05/2015
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&4
El IR_ CARE OF WTAL. INC. ¥
1
FIELD DENSITY TM‘“’W nyT EM Al
(Ec-1905, rev. 5) K AT R b G AU BN A Wl
ﬁ.‘ul;
PROJECT: LARW MW L 1le.(2) cmf&s A OTHER
LIFT IDENTIFICATION: Eitizo2 Y DATE: ?{/@t:/d'?/
WASTE OR GESPAID NUMBER(S) : Y8 7% Vot
TEST LOCATION: MIuBY Gi%e5 TEST METHOD: D1556 X D2922
D2922 DENSITY DETERMINATION D1556 DENSITY DETERMINATION
(NUCLEAR DENSITY G (€} )/ {SBAND CONE)
GUAGE ID NO. 7 7 _ /
On-Cell Standard: off-Cell Standard: Bulk Density of sand /
Density Density o (PCF) .
Counts P Counts__Z297% Mass of Sand to Fill /
Moigture s Moisture Cone & Plate {(q)
Counts - Counts (4% )
Depth 8Sstting . Count Time Mass of bottle & cone
{inches) 4 (minutes) / before filling cone, /n
Moisture Density plate, & hole (g) !
Counts zZo2% Counts 520 Mags of bottle & cone )
Wet Dxy after filling cone, /
Density Density plate, & hole (g)
(BCF) L2L 7 (PCF) 532.7 Mass of sand to f£ill
Moisture Moisture cone, plate, & hol
Dansity Fraction Mass of sand to fi
(PCF) s (%) s %/ cone & plate (g)
Mass of sand to/fill
MOISTURE DETERMINATION hole (g)
‘|Containex Mass of wet spil &
ID y{ container (g)
Mass of wet soil /
& container (g) 324 Mass of container (g)
Mass of dry soil /
& container (g) ?0(?.{ Mass of/wet soil (g)
Mass of water (g) 20.0 Wet /  Bulk demsity Mass of wet
Mass of dry soil _ Denzfi.ty =of pand (PCF) X soil
© & container (g) 3044 (PCF) Mass of sand f£illing hole
Mass of '
container (g) 2245 wgt =
Mass of Density (PCF)
dry soil (g) 3’0'0
Moisture SOIL DATA: PROCTOR #_55¥¢2022/-/
content (%) Proctor
29/'07’ Dry Density (PCF) L2800
Proctor
Dry - Density (PCF x 100.0 Optimum Moisture (%) 2.3.9
Density Moisture content (%) + 100.0 Required
Moisture (%) : 2%4 to__ 287
Dry ~ 0.0 = Required
Density 260 + 100.0 __ 7% 4 pcE Compaction (%) : 95, 07
Percent =Dry Dengity x 100.0 TEST RESULTS:
Compactlion Proctor Density Pass
_____ Failed Moisture
Percent = 9?«/ % 100.0 = ‘?7:/ X Failed Compaction
Compaction [000 BY: TIME: 490
4—% %daa._ _ﬂ%{ﬂ(ﬂ e 3-102.
Qc 0 ER Appﬁom TE QA OFFACER APPROVAL DATE
RO 3-2/-0+
02/05/2015
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——— a e — e Sutee S— L — —..—.mﬁ v b o & ] .
EN"TTLRO RE OF A.t:lj 4 .
e . menemmtien e ARSI AR
FIELD DENSITY TEST) (.7 ., Kg M_
(EC-1905, rev. 5) " Nwi i B ¥
PROJECT: LARW s /118 42) mgma OTEER A
éﬂ’i’ N -V
LIFT IDENTIFICATION: AL K/D 0223 /% DATE: 2~ ¥~ 2R
TN . Lo g 4 2
WASTE on('ms'r D NUMBER(S) : /7 / AT D
TEST LOCATION: A /594 I rry TEST METHOD D1556 /" D2922
D2922 DENSITY DETERMINATION D1556 DENSITY DETERMINATION
(NUCLEAR DENSITY GAUGE), (SAND CONE)
GUAGE ID No._ 975/ /
On-~Cell Standard: Off-Cell Standard: Bulk Density of sand
Density Density (PCF) /
Counts .  Counts 254/ Mass of Sand to Fill /
Moisture Moisture Cone & Plate (g)
Counts ,/ Counts zs? I /
Depth Setting Count Time Mass of bottle & cone ’\ /
(inches) 2 {minutes) A before f£illing cone, /' /'
Moisture Density plate, & hole (g) Y VA,
Counts 2 %% Counts V17244 Mass of bottle & cone, Ut y
Wet Dry after f£illing comne, ,/,’
Density Density plate, & hole (g) l/l
(PCF) w8l (PCF) 7% ¢ Mass of sand to F£ill ,
Moisture Moisture cone, plate, & hole )
Density Fraction Mass of sand to fill
(PCF) 24.@ (%) Zl/ cone & plate (g)

Mass of sand to f£X11

MOISTURE DETERMINATION hole (g)
‘IContainer Mass of wet s0 &
ID / / / container (
Mass of wet soil
& container (g) A% 3/7* Mass of cghtainer (g)
Mass of dry soil
& container (g) YR & Mass of wet soil (g)
Mass of water (g) 52./ Wet Bulk density  Mass of wet
Mass of dry soil < Deypsity =of gand (PCF) X soil (g)
* & container (g) 2L % 4 (PCF) Mass of sand filling hole
Mass of '
container (g) Zz ¢ g Wet -
Mass of . /55,5 Density (PCF)
dxy soll (g) B
Moisture SOIL DATA: PROCTOR #_3 502022/-/
content (%) 28,0 Proctor
Dry Density (PCF) /00.0
Proctor .
Dry - D ty (PCF x 100.0 Optimum Moisture (%) 3.5
Density Moisture content (%) + 100.0 Required Y852 3.5
Moisture (%) : ” "~ to Ag. 5
/ .
Dry - T % 100.0 = 3 Required P5.07
Density %0 + 100.0 YLk pef Compaction(¥)}: Lo
Percent - Dens x 100,0 TEST : ULTS :
Compaction Proctor Deunsity JTPass
9 3 o 3 Failed Moisture
Percent - ' X 100.0 = d ) >, Failed Compaction
Compaction /ZJ.0 BY: S+ ()uv/“g TIME: _/3C0
e — otz 7 T asor
|QC_OFF ADPROVAL DATE QA OF APPROVAL' DATE
£BL 3-2/-0
02/05/2015
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El TROCARE OF UTAL, INC.

pN kW N
(EC-1905, rev, 5) AT I I !% H
T ETSA T Gy oh
PROJECT:_____ LARW MW £ 1le.(2) CLASS A OTHER —
LIFT IDENTIFICATION: _ (GC[2(2020 3/4 DATE: ?//4/’7/
WASTE O TESPID NUMBER (S) : Y94 Uat?
TEST LOCATION: M ;544 & /2720 TEST METHOD:  D1556 £ D2922
D2$22 DENSITY DETERMINATION D1555 DENSITY DETERMINATION P
(NUCLEAR DENSITY GAUGE) {SAND CONE) /
GUAGE ID NO.___ r2¢/8/ S/
On-Cell Standard: Off-Cell Standard: Bulk Density of sand /
Density Density (PCF) ,
Counts = Counts 5 o4 Mass of Sand to Fill /
Molsturs -~ Moisture Cone & Plate (g)
Counts Counts VY /
Depth Setting Count Time Mass of bottle & cone
| linches)___ % (minutes) _ [ before filling cone, 7
Moisture Density plate, & hole (g) /1{}{/
Counts 8y Counts i 74 Mass of bottle & cona, /!
Wet Dxy after filling cone, wn'
Density Density plate, & hole (g)
{PCF) /&M (BCF) 102:9 Mass of sand to fill \l
Molsture Moisture cone, plate, & hole
Density Fraction Mass of sand to fill
(PCF) /e, & (%) /e cone & plate (g) /
Mass of sand to fi
MOISTURE DETERMINATION hole (g) /l
‘|Containex ~ Mass of wet soil &
ID e container (g)
Mass of wet soil {
& container (g) 2%/.9 Mass of contéiner (g)
Mass of dry soil
& container (g) 2/l 5 Mass of wet soil (g)
Mass of water (g) Zﬂ.‘/ Wet Bulk density Mass of wet
Mass of dry soil Density =of sand (PCF) X soil (a)
© & container (g) 2/ 5 (eCp) Mass of sand £illing hole
Masgs of
container (g) /3.2 Wezé -
Mass of Density {PCF)
dry soil (g) 7%t ~/
Molsture SOIL DATA: PROCTOR # ﬁfe&m(v&?//’;/ﬂ
content (%) Proctor
25:¢ Dry Density (PCF) P X
Proctox
Dry = Wet Dengity (PCF) % 100.0 Optimum Moisture (%) 235
Density Moisture content (%) + 100.0 Required
Moisture(%):__ Z32.5 _ to 285
Dry ~ (%72 x 100.0 = Required
Density 26 + 100.0 __ 9%.% pcf Compaction (%) : 75.0%
Percent =Dry Dengity x 100,90 TEST RESULTS:
Compaction Proctor Density : X Pass
_____ Failed Moisture
Percent - 2¢.3 _x 100.0 =_J%5.3 % Falled Compaction
Compaction 700 .0 BY: y, Z TIME: /70
. 7N mreria
Z‘%z@/ 72y T % ¢ 22502
oc OF R APPROVAL DATE QA OFBACER APPROVAL DATE
3’ -Zf-0 2
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EN'"IROCARE OF UTAH ATy
3 A !\ R A e
FIELD DENSITY TEST ( :'-! oy pied A g !
(BC-1905, rev. 5) Lo A et
PROOECT: LARW Ui //116- {2} CLASS A CTHER
x. ma/w/v’l
LIFT mmzncm'xon AR D & o3 ¥ — DATE : 3 - R
. s 21
WASTE on&msym NUMBER (8) : S Lot 7
N Al
TEST LOCATION: N [607 E 1355 TEST METHOD: D1556 ~ \ D2922
D2922 DENSITY DETERMINATION D1556 DENSITY DETERMINATION /
{NUCLEAR DENSITY GAUGE]) {SAND CONE) J
GUAGE ID NO._/2¥8/ /
On-Call Standard 0ff-Call Standard: Bulk Density of sand /
Densit Densit (PCF)
cGuntsY - Ccuntsy 2 s5e/ Mass of Sand to Fill /
Moisture -~ Moisture Cone & Plate (g) /
Counts__~ Counts wse /
Depth Setting Count Time , Mass of bottle & cone /
(inchas) {minutes) / before £illing cone, Q /'
Moisture Density plate, & hols {g) V /
Counts 29 Counts (PY Mass of bottle & coney . L‘y
Wat Dxry after filling cone, ‘
Density Density plate, & hole {(g) \1
| (pCF) /5.9 (BCF) 78.5 Mass of sand to f£ill,’
Moisture Moisture cone, plate, & hole/(g)
Density Fraction Mass of sand to fi
(PCF) L2 5 (%) (ZF cone & plate (g)
Mass of sand to £ill
MOISTURE DETERMINATION hole (g)
‘|Contalner Mass of wet spil &
ID A 5 container (4)
Mass of wat soil
& container (qg) ‘5/ (0 3 W Mass of cdntainexr (g)
Mags of dry soil
& container (g) 3.7 Mass of wet soil (g)
Mass of water (g) V7.7 Wet Bulk density Mass of wet
Mass of dry soil Depsity =of sapnd (PCF) X soil (q)
* & container (g) u 14 I 7 CF) Mass of sand filling hole
Masgs of '
container (g) 23 @ Wet -
Mass of Density (PCF)
dry soil (g) /227
Moisture SOIL DATA: PROCTOR #_.5502022/-/
content (%) VA A Proctor
Dry Density (PCF) /00, 0
Proctorx 23,5
Dry - ensity (PCF x 100.0 Optimum Moisture (%) i
Density Moisture content (%) + 100.0 Required
/4 Moisture (%) : A3.5  to R85
Dry = 7 __x 300.0 = Required
Density 0’){,‘9 + 100.0 70. ¥ pef Compaction(¥): 75.0%
Percent - e X 0,0 TEST RESULTS:
Compaction Proctor Density .. Pass
Failed Moisture
Pexrcent . T0-% X .100.0 = 74;y % & Faib.ted ompaction
Compaction  ,22.p " BY: Sl o TIME:_ /390
7 D 3faifoz Z VAT L
QC OFF APPROVAL DATE QA OFEZCER ROVAL DATE
REL 3-2/-072-
02/05/2015
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-

El ’IRQ-A RE OF UZ'_A_I; NC,
\ TN \
FIELD DENSITY TEST . . i~ i\l fi
(EC-1905, rev. 5) P NI TR
PROJECT: LARW MW 2  1le.(2) CLASS A OTHER
LIFT IDENTIFICATION: GeRl2o02 e (Y DATE: ’5// -t,/éﬁ'«
WASTE OR L@) ID NUMBER(S) : S04 /4/‘/
TEST LOCATION: A 407 €354 TEST METHOD: _ D1556 g D2922
D2522 DENSITY DETERMINATICON D1556 DENSITY DETERMINATION P
{(NUCLEAR DENSITY GAUGE) (SAND CONE)
GUAGE ID NO. ,[ﬂ;g[ /
On-Cell Standard: Off-Cell Standard: Bulk Density of sand /
Dangity Density . (PCF)
Counts el Counts 2409 Mass of Sand to Fill /
Moisture / Moisture Cone & Plate (g)
Counts Counts (Va4
Depth Setting Count Time Mass of bottls & cone
. {inchag)_ 5 {minutes) __ / bafore filling cone, /.
Moisture Density plate, & hole (g) 40//
Counts (27 Counts /5 %% Mass of bottle & cone, 5 /b
Wet Dxy after f£illing cone, lp
Density Density plate, & hole (g) A
(PCF) /24. % (PCF) Y7 XA/ 4 Mass of sand to £illj|!
Moisture Moisture cone, plate, & ho g)
Density Fraction Mass of sand to fjill
(PCF) e ! (%) /4"/ cone & plate (
Mass of sand tg fill
MOISTURE DETERMINATION hole (g)
‘|Container — Mass of wet goil &
ID &= container Ag)
Mass of wet soil
& container (g) 3 22y Mass of /ontainer (g)
Mass of dry soil
& container (g) 205 ¢ Mass of wet soil (g)
Mass of water (g) 245 wet / Bulk density Mass of wet
Mass of dry soil Depsity =of gand (PCF) X soil (a)
© & container (g) %45.9 {BCF) Mass of sand f:l.lling hole
Mass of j
container (g) 227%¢ et -
Mass of Density (PCF)
dry soil (g) 728 5
Moisture SOIL DATA: PROCTOR #_$$0202 2/-/
content (%) Proctor
224 Dry Density (PCF) [24.0
Proctor
Dry - Density (BCF x_100 Optimum Moisture (%) 225
Density Moisture content (%) + 100.0 Required
Moisture(%):__ 2%9%  to 225
Dry - [20.F x 100.0 = Required
Density 2#49 + 100.0 _Q& pcf Compaction (%) : F4 07
Percent =sDry Dengity x 100.0 TEST RESULTS:
Compaction Proctor Density ‘ Pass
A/ Falled Moisture
Pexcent = 74,7 x 100.0 = 747 % Fa:.led Compaction
Compaction /000 BY: TIME:__ /Y00 .
a.%/ﬂ 3/21/02 _L)_M 7 =3 250
QC OFF APPROVAL DATE Q2 OFWACER ABPROVAL DATE
3-2/-0¢
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E TIRO

E. TROCARE OF UTAL. ~INCmypn:
TN
FIELD DENSITY TEST . . ... ii[{/M
(EC-1905, rev. 5) -
PROJECT: LARW MW £ 1le.(2) CLASS A OTHER
LIFT IDENTIFICATION: Cepizo20%y DATE: ?’/N,é?/
WASTE o@m NUMBER (S) : RN ﬂo/?/
TEST LOCATION: MdlGp? ¢ 1355 TEST METHOD: D1556 X D2922
D2922 DENSITY DETERMINATION DL556 DENSITY DETERMINATION
(NUCLEAR DENSITY GAUGE) (SAND CONE)
GUAGE ID NO.__ /9 ézg e
On-Cell Standard: Off-Cell Standard: Bulk Density of sand

Dengity y Density .
Counts < Counts__ 2529
Moisture ~ Moisture
Counts___~ Counts____ ¢ 9%
Depth Setting 0 . Count Time
. {inches) é (minutes) /

Moisture Density

Counts__ 245 Counts /5 % /;
Wet Dxy
Density Density

(PCF) 77 (PCF) 2200
Moisture Moisture
Density Fraction

tecr)___ /7% (%) /7.5

MOISTURE DETERMINATION
‘|Container o

ID EC
Mass of wet soil

& container (g) 2295
Mass of dry soil

& container (g) 2003
Mass of water (g) /9,72
Mass of dry soil
* & container (g) 20.%
Mass of

container (g) 22725
Mass of

dry soil (g) 80,4
Moisture

content (%) 23, g‘

(PCF) .
Mass of Sand to Fill ‘
C'rna £ Dlatre lcr\

ST hAE W e —

cone, plate, & hole (g)

Mass of sand to £ill
cone & plate/(g)
Mass of sand/to £ill
hole (g)

Mass of wet soil &
container (g)

Mass of container (g)

Mass /of wet soil (g)

Bulk density Mass of wet
=0 and (PCF) X soil
Mass of sand filling hole

Wet =
Density (PCF)

Dry = Wet Density (PCF) x 100.0
Density Moisture content (%) + 100.0

x 100.0 =
Density Z?é + 100.0 QQIZZ: pcf

Percent =Dry Density x 100.0
Compactlon Proctor Density

SOIL DATA: PROCTOR # 5802022/-/
Proctor

Dry Density (PCF) /90,0
Proctor

Optimum Moisture (%) 2% 6
Required

Moisture (%) : 2%,% to 2€5
Required

Compaction (%) : 5. 0%

TEST RESULTS:

K  Pass
____ Failed Molsture

Percent = . ? x 100.0 =_Yt % Failed Compaction
Compaction 1000 BY: TIME: /80 . .
ié Joz T 7% < 3 20T
Qc OFF'I APPR WAL QA OFFZZER APPROVAL DATE
3-2(-02
02/05/2015
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EN'"IROCARE OF UTAF -nglﬂ' .
. L o .
FIELD DENSITY TEST: .| .;§ “\g Ji
(EC-1905, rev. 5) cu bl “y
PROJECT: LARW W“WM L 11s. (2) CLASS A OTHER
. e T T P v e éyg DIAm o w s2s — S0 2
LIFT IDENTIFICATION: AOCA/20IF O3/ TE:_ J {7 &4
/s ~ 2 / J
WASTE ORW ID NUMBER(S): 2 /[ L7 &
- L \—
TEST LOCATION: M /5 77 £ /290 TEST METHOD: D1556 . D2922
D2922 DENSITY DETERMINATION D1556 DENSITY DETERMINATION /
{NUCLEAR DENSITY GAUGE), (SAND CONE) /
GUAGE ID NO. (77 J’/ /
On-Cell Standard: 0ff-Cell Standaxd: Bulk Density of sand
Density Density (PCF) /
Counts - Counts 250/ Mass of Sand to Fill //
bggi::::re / bcd::.‘;::re o Cone & Plate (g) -,
Dept:h Setting P Count Time , Mass of bottle & cone /
(inches)__ o {minutes)__ / before £illing cone, /
Moigture Density plate, & hola (g) /
Counts 2/5 Counts____ /@ 3/ Mass of bottle & cone, ,¢/
Wet Dry after filling come, - 4
Density Density plate, & hole (g) |
| (PCF) (85 (PCF) 777 Mass of sand to £i11%
Moisture Moigture cone, plate, & hole/(qg)
Density Fraction Mass of sand to fi
(PCF) /8.9 (%) /90 cone & plate (g)
Mass of sand to £ill
MOISTURE DETERMINATION hole (g)
‘|Containerx — Mags of wet spil &
ID €2 container (#)
Mass of wet soil
& container (g) &30 5 Mass of cphtainer (g)
Mags of dry soil
& container (g) 377 Mass off wet soil (g)
Mass of water (g) 6/4?' é Wet Bulk demsity Mass of wet
Mass of dry soil Depisity =0 PCF) X soil
* & container (g) 3 75"? CF) Mass of sand £illing hole
Mass of o :
container (g) 2272 Wet "
Mass of Density (PCF)
dry soil (g) &L Y
Moisture SOTL DATA: PROCTOR # O3 02022//
content (%) 8 Proctor
Dry Density (PCF) /00.0
Proctor )
Dry - ensity (P x Optimum Moisture (%) R3.5
Density Moisture content (%) + 100.0 Required
7.5 Moisture (%) : 23.5 to _ X85
Dry ™ y X 100.0 = Required
Density JE.%  + 100.0 VAL pcf Compaction(¥): 75.0%
Percent =Dxy Density x 100,0 TEST RESULTS:
Compaction Proctor Density Pass
. Failed Molsture
‘| Pexrcent 3. 7 % 100.0 = 73: 7y _&. Faibed mpaction
Compaction  20.¢ BY: o TIME: {2
U Lo —
) ooy 3fa/oa 32502
Qc OFF APPROVAL DATE QA OFF APPROVAL DATE

R/Q@? 3-2/-0C

02/05/2015
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FIELD DENSITY TEST .. .||
(EC-1905, rev. 5)

| e ]
el
oL

s, o
g
v

PROJECT: LARW MW 2 _lle.(2) CLASS A OTHER

LIFT IDENTIFICATION:  (ZC2|20203(Y DATE:___iLz/rL

WASTE OR (2§%/ID NUMBER(S): s(H Dpts _

TEST LOCATION:_ m (449 & (290 TEST METHOD: D1556 ___ Y- D2922

D2%22 DENSITY DETERMINATION D1556 DENSITY DETERMINATION Vs
{NUCLEAR DENSITY GAUGE) {(SAND CONE) /
GUAGE ID NO,

On-Call Standard: Off-Cell Standard: Bulk Density of sand

Density . Density (PCF)

Counts : Counts Zf’ay Mass of Sand to Fill

Meoigture Moisture Cone & Plate (g)

Counts - Counts____ 24 /

Depth Setting , Count Time Mass of bottle & cone
. {inches) V] {minutes) / before filling cone /

Moisture Density plate, & hole (g) .l

Counts e Counts 15Y? Mass of bottle & cone j M

Wet Dry after filling cone, %\‘

Density Density plate, & hole (g) (!

(PCF) /207 (PCF) oL/ Mass of sand to fi

Moisture Moisture cone, plate, & héle (g)

Density Fraction Masg of sand to £ill

(pCF) Vo 274 (%) 7/ cone & plate g}

Mass of sand fo £ill

MOISTURE DETERMINATION hole (g}
‘|Containex Mass of weft soil &
ID 2 containgr (g)
Mass of wet soil
& container (g) 3’?(6'(( Mass of container (g)
Mass of dry soil <9
& container (g) /9. Masg of wet soil (g)
Mass of water (g) 20.7 Wet Bulk density Mass of wet
Mass of dry soil ‘Density =of sand (PCF) X soil (q)
* & container (g) Zr5. 5 (BCF) Mass of sand filling hole
Mass of '
container (g) 234 ¢ Wet -
Mags of Dengity (PCF)
dry soil (g) 14.%
Moisture SOIL DATA: PROCTOR #_$502022/-/
content (%) 7/@ { Proctor
- Dry Density (PCF) 1000
Proctor
Dry = Wet Density (PCF) %_100.0 optimum Moisture (%) 23,2
Density Moisture content (%) + 100.0 Required

Moisture (%) : z3.0 to z8.0
Dry - / QZ X 100.0 = Required

Density 2.l + 100.0 ____‘f_{_'_ pcf Compaction (%) : g¢. 0%
Percent =Dry Density x 100.0 TEST RESULTS:
Compaction Proctor Density ' £ _ Pass
Falled Molsture
Percent - 24,7 x 100.0 =_99.7 % _____ Falled Compaction

Compaction (08,0 TIME: _L_ieﬂ___

QC OFFICER APEROVAL DATE QA OFFpZER APPROVAL
W F2l-02
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ENTIROCARE OF UTAF JINC. oy
FIEJ;..D DENSITY '{ES’{‘ TN H‘Q« Al

§
PROJECT: LARW MW J/ iie. {2) CLABS A OTHER il
FAJ"?){?,. - - P2 —— IV P T
LIFT IDENTIFILCATION: AT CK/ACJIO3 /Y DATE: S /7 "<«
AN /7 4 -~
WASTE on@s:r’ ID NUMBER(S) oo Lot b
TEST LOCATION: A /540 £ 13251 TEST METHOD: D1556 X D2%522
D2922 DENSITY DETERMINATION D1556 DENSITY DETERMINATION //
{NUCLEAR DENSITY GAUGE) (SAND CONE) /
GUAGE ID No.__ /25F¢/ /
On-Call Standard: O0f£-Cell Standard: Bulk Density of sand
Density Density (BPCF) /
Counts - Counts___ 2574/ Mass of Sand to Fill /
Moisture / Moisture Cone & Plate (g) /
Counts & Counts pse 4
Dept;h Set;:!.ng P Count Time , Mass of bott:l!.e & cone /
. (inches)__ & (minutes) _/ bafore £illing cone, V /
Moisture Density plate, & hole (g) \ X iaZ
Counts 23% Counts /58y Mass of bottle & cone,:) Y4
Wet Dry after filling cone, y
Density Density plate, & hole (g)
- (PCF) 119 (PCF) I8y Mass of sand to £ill4)
Moisture Moisture cone, plate, & hole/lg)
Density Fraction Mass of sand to fi
(PCF) 240 (%) 212 cone & plate (g)
Mass of sand to f£ill
MOISTURE DETERMINATION hole (g)
‘|Container Mass of wet s¢il &
ID e g~ container (&)
Mass of wet soil B
& container (g) AFS, 2 Mass of cghtainer (g)
Mass of dry soil
& container (g) Vol 6 Mass of/ wet soil (g)
Mass of water (g) S3:6 Bulk demsity Mass of wet
Mass of dry soil wof sand (PQF) X soil (g}
* & container (g) 4206 - Mass of sand filling hole
Mass of '
contalner (g) 2%32.3 -
Mass of Density (PCF)
ary soil (g) /%7.3
Moisture SOIL DATA: PROCTOR #550202.2/-/
content (%) 2.3 Proctox
Dry Denaity (PCF) yivleX®)
Proctor -
Dry s = Wet Density (PCF x 0 Optimum Moisture (%) 235
Density Moisture content (%) + 100.0 Required -
Mog:ture(%): H3. 5  to AB.5
Dry - /776 % 100.0 = Required
Density 29.3 + 100.0 73. 7 pcf Compaction (%) : 25.0%
Percent =Dxy Density x 100.0 TS:
Compaction Proctor Demsity : J‘@zggp
Failed Molsture
Pexrcent - 72,9 x 100.0 =_7J: J L 2 Fai ed ompaction
Compaction £60.0 BY: 3. TIME: (T
~ "

QC OFFI% A.PPRO% QA OFF, ROVAL DATE
W 3-21-02-
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"\:F" PEETN AN ™
Sy LR UCASS
TATTITTN T
& deliddds &
(EC‘].SOS 2
PROJRCT TARW M £ 1i1a.{2)
LITT IDEMTIFTCATION gciztz oztdid
WASTE OR é?g ID NUMBER(S) : 524
TEST LOCATION: M (5490 € (%4(
D2522 DENSITY DETERMINATION
(NUCLEAR DENS GAUCE

On~Call Standard:
Density

Off-Cell Standard:
Density

Bulk Denaity of sand

(PCF) <z
Mass of Sand to Fill yan
Cone & Plate (g) /

/
Mass of bottle & cone /

T T BV S me o —
L8LOXS Liiiing COns,

plata, & hole (g) M
Mass of bottle & cone, /W
mBimamn B1TT3moar momeanm A

e wetda  du heododuoaddht LRSS,

plate, & hole (g)
Mass of sand to fi

cone & plate
Mass of sand
hole {(g)

Mass of /container (g)

Mass wek soil (g)

Wet Bulk density Mass of wet
ity wof sand (BCF) X soil (q)
) Mass of sand filling hola

Counts , Counts 2504
Moisture Moisture

Countsg ,/ Counts (Ve
Depth Setting 0 Count Time

{inches) S {(minutes) /

Molasture Density '
Counts /75 Counts /2y
Wat Doy
Densit Density
| (PCF) (249 (eCF) )
Moisture Moisture
Density Fractien
(pCF) Yo TN A (%) (2.2
MOISTURE DETERMINATION
"{Container

D 9
Mass of wet soil

& container (g) ?27#/
Mass of dry soil /

& container (g) 464,
Mass of water (g) (9.9
Mass of dxy soil
* & container (g) 308,/
Masas of .

container (g) 2279
Mass of

dry soll (g) gs.?
Moisturas

conkent (%) 24,9

' Dry = Wat Density (PCF) %X 100.0
Dengity Moistura content (%} + 100.0
Dxy - /27 % 100.0 =
Density 23,9 + 100.0 ?2‘/ pef
Percent =Dyy Density x ;od,o

Compaction Proctor Density

Pexcent = 94, ‘/
Campaction 100, 0

% 100.0 = 984 %

PROCTOR #_$52202%(=/

SOIL DATA:

Proctox

Dry Density (PCF) [08:0
Proctor

Optimm Moilsture (%) 23.<
Required :

Moisture (%) : 2%4 to___z85
Requixad

Compaction (¥) : 7507

TEST RESULIS:
Pass
— . Failed Moisture
E‘ailed Compact:.on.

_Z_;‘%J_ oikoa
QC QFFIL APRRO TE :

_%m_

CLE 3-2/-07

02/05/2015
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EN""IROCARE OF UTAH -INC :
FIELD DENSITY TEST \J a‘”\é £ m aE\ A ¢
. __(BEC-1905, rev. 5) : PATNNT L,
f ".’,g
PROJECT: LARW M ./ 11e.(2) CLASS A OTHER
é/\%ga f']; O e w2 da - 1 &S AN
LIFT IDENTIFICATION: A7C7T/odCRXCJS /7 DATE : B IRAAE L
WASTE on@:n wovper(8) ;53 Lot P
TEST LOCATION: AN /459 E_{229 TEST METHOD: p1ss6 __ X D2922
D2922 DENSITY DETERMINATION D1556 DENSITY DETERMINATION
{(NUCLEAR DENSITY GAUGE) (SAND CONE)
GUAGE ID No._ /9¥8/
On-Cell Standard: 0ff-Cell Standard: Bulk Density of sand
Dansity Dansity {pCw) y
Counts e Counts 250/ Mass of Sand to Fill /
Moisture Moisture Cone & Plate (g) ,
Counts y Counts (250 /
Depth Setting Count Time Mass of bottle & cone
.1 {inchas) Z {minutes) before £illing cone, W/
Moisture Density plate, & hole (g) / a//
Counts /92 Counts (558 Mass of bottle & cone, S ‘07
Wet Dry after filling cone, /
Densgity Density plate, & hole (g) ]
| (PCF) (97 (pCF) (03:0 Mass of sand to f£ill 7’
Moisture Moisture cone, plate, & hole )
Density Fraction Mass of sand to fill
(PCF) [ 7 (%) x4 cone & plate (g)
Mass of sand to f£¥ll1
MOISTURE DETERMINATION hole (g)
‘|Containex _ Mass of wet sojl &
ID Cl container {(
Mass of wet soil 2
& container (g) 4/573'0 Mass of codtainer (g)
Masa of dry soil
& container (g) v/ € Mass of/wet soll (g)
Mass of water (g) 7S o Wet Bulk density Mass of wet
Mass of dry soil Depfsity =of sand (PCF) X soil (q)
- & container (g) Yio- € CF) Mass of sand filling hole
Mass of '
container (g) 22% Wet -
Mass of Density (PCF)
dry soill (g) /%30 2
Moisture SOIL DATA: PROCTOR #9502022./-/
content (%) 23 € Proctor
Dry Density (PCF) /00,0
Proctor .
Dry = Wet Depsity (BPCF) x_100.0 Optimum Moisture (%) 23.5
Density Moisture content (%) + 100.0 Required ,
9 7 Moisture (%) : 225  to 28,5
Dry ) : X 100.0 = Required
Density 3.4 + 100.0 2{ 7 pcf Compaction(¥) : 75.0%
Percent =Dry Pensity x 100.0

Compaction Proctor Density

- 7¢- ¥ x 100.0 = #-5 %
/o0 .0

Percent
Compaction

TEST RESULTS :
Pasa

Failed Moisture
Failed Compaction
BY: 5. 4 ;4“3 TIME: /390

e~

%%/% :é/ 3/_&/_@& L2502
|QC OFE2CER APPROVAL DATE QA “OFF APPROVAL DATE
p@% I-21-02-
02/05/2015
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EN'TIROCARE OF UTAF ;\]ﬂ_" .
R, FAT YR InT A g
FIELD DENSITY TEST SR BLARAY |
(EC-1905, rev, 5) BB s il
A‘A
PROJECT: LARW M / 11e. (2) CrLASS A OTHER ”
— pos/VTFE
e e e ae C&aP 1y N> sar I S e Sl o3
LIFT IDENTIFICATION: AI<CA /o Cd3/7 DATE: S ~ /7 &2«
TN S A N
WASTE on@rn NUMBER(S):___ 2 7 A A ARa)

TEST LOCATION: AN /500 E 1247

TEST METHOD:

D1s56 Z E D2922

D2922 DENSITY DETERMINATION D1556 DENSITY DETERMINATION //
{NCCLEAR DENSITY GAUGE) {SAND CONE) /
GUAGE ID NO._ <7 %% [ /
On-Cell Standard: .~ Off-Cell Standard: Bulk Density of sand
Density Density (PCF) /
Counts Counts 250/ Mass of Sand to Fill 7
Moisture / Molsture Cone & Plate (g) /
Counts . Counts 52 /
Depth Setfing < Count Time Mass of bottle & cone (\ /
{inches) g {minutes) / before f£illing cone, V /r
Meigture Density plate, & hole (g) \§ ,
Counts____23¢ Counts (53 Mass of bottle & cone,)
wet Dxy after f£illing cone, ¢
Density Density plate, & hole (g) \
(PCF) [2(¢ (PCF) [09. # Mass of sand to fillg
Moisture Moisture cone, plate, & hole/(g)
Density Fraction Mass of sand to £il
(PCF) 24.3 (%) 24.2 cone & plate {g)
Massg of sand to 11
MOISTURE DETERMINATION hole ({(g)
‘(Container Mass of wet sofl &
ID / 4 container (
Mass of wet soil
& container (g) £/5 7 3 Mass of coftainexr (g)
Mass of dry soil
& container (g) 4 fod ] Mass of/wet goil (g)
Mass of water (g) 77 Wet Bulk demsity Mass of wet
Magas of dry soil Depfity =of sand (PCF) X soil (c)
* & container (g) A/ / CF) Mass of sand filling hole
Mass of :
container (g) 237'0 Wet -
Mass of Density (PCF)
dry soil (g) 7S/ L -
Moisture SOIL DATA: PROCTOR # ., 50202.2/-/
content (%) VATLY Proctor
Dry Density (PCF) /0.0
Proctor )
Dry . - nsity (PCF x 0 Optimum Moiature (%) 23,5
Density  Moilsture content (%) + 100.0 Required _ )
Moisture (%) : A3. 5 to A8B.5
Dry w (P70 x100.0 = Required 2
Density 25 6+ 100.0 _Z&. 7 pes Compaction(¥): 75.0%
Pexcent - e 00,0 TEST TS :
Compaction Pxroctor Demsity Pass
Failed Moisture
Percent - T8V % 100,0 = 76 y4 % Failed Cpmpaction
Compaction ,po.o BY: =S bﬁ 4@ TIME: /SO0

o

Z«A%e& o o
__QC OFF R APPROVAL TE

7 % &~ 3.25-07_
QA OFF APPROVAL DATE

02/05/2015
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QC - Clay Liner Lift Approval - 2/11/2002

e L o e i e el s e e e e
ENTTIROCARE OF UTAI? WIAC;E“ vy
- - - _ I 4 v ‘5 I ¥ n o0 R
FIELD DENSITY TES\ gl ; rg 'Q‘Ef L
-~ (EC-1905, rev. §) - v Luld
/ - s
PROJECT: LARW MW 1le.{2) CLASS A OTHER i
g -
LIFT IDENTIFICATION: AC KL/l CRO P /7 DATE: 3 ~ /7 -Q&A
P —~ Z ;o
WASTE on@syrn NUMBER (8) :__2-2 e = s
TEST LOCATION:_ A /392 L /277 TEST METHOD: D1556 X D2922
D2922 DENSITY DETERMINATION D1556 DENSITY DETERMINATION //
{NUCLEAR DENSITY GAUGE) (SAND CONE) /
GUAGE ID NO.___ /2% v/ /
On-Call Standard: Of£-Cell Standard: Bulk Density of sand
Density Density (eCF) /
Counts p Counts zso! Mass of Sand to Fill /
Moisture / Moisture Cone & Plate (g) /
Counts / Counts (¢ 5?0 /
Depth Settin B Count Time . Mass of bottle & cone\ /
(inches) o, S {minutes) { before filling cone\ ‘\\ } /’
Moisturs Density plate, & hole (g} \} ~ )/
Counts 2/0 Counts /50Y Mass of bottle & con i //
wat Dry after filling cone, \
Density Density plate, & hole (g) ,9'
| (pCF) /(209 (pCF) 1079 Mass of sand to £ill
Moisture Moisture cone, plate, & hole/ (g)
Density Fraction s Mags of sand to fi
(PCF) 2 A4 (%) YA Z; cone & plate (g)
Mass of sand to A£ill
MOISTURE DETERMINATION hole (g)
‘|Container Mass of wet sdil &
ID A7 container (4)
Mass of wet soil
& container (g) </ Q’f‘r 7 Mass of cgntainer (g)
Masg of dry soil
& containexr (g) Y23 7 Mass of/ wet soil (g)
Mass of water (g) Y3.2 Wet Bulk density Mass of wet
Mass of dry soil Depéity =gf sand (PCF) X soil (g)
* & containexr (g) f’; o ? {(PCF) Mass of sand filling hole
Mass of — ’
container (g) zz#%% Wet -
Mass of Density (PCF)
dry soil (g) (752
Moisture SOIL DATA: PROCTOR # S502022./-1
content (%) a) 2 Proctor
Dry Density (PCF) /00.0
Proctor . )
Dry = Wet Density (PCF) x 100.0 Optimum Moisture (%) A3.5
Density Moisture content (%) + 100.0 Required ~
Moisture(%¥):___A3.5 to R8.5
Dry = /o?/? X 100.0 = Required
Density P + 100.0 772.% pef Compaction(%): 75.0%
Percent =Dxy Density x 100.0 TEST RESULTS:
Compaction Proctor Density Pasa
2< __ Failed Moisture
Percent = 79.9 % 100.0 = 2729 % Fajled, Compaction
Compaction «Zo.p BY: 3. TIME: /30
. o
M,&%" 2/21/oa _Z:ZL_:OL
Q¢ OFFIGEE APPXOVAL DATE QA OF APPROVAL DATE
W 32/ -0
02/05/2015
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E¥VIROCARE OF UTA . INC. -
FIELD DENSITY TE 'r .f"“"" %"EMA
(EC-1905, rav. 5) g g ey hw
- 1‘,‘.?‘w ol L “L
PROJECT: LARW MW A\ 1la.(2) CLAsSsS a OTHER -——_-L_
LIFT IDENTIFTICATION: £LCR/62037/¥ o 3-/F-0
WASTE OR(TESP)ID NUMBER(S) 5> 7T // Z ‘
TEST LOCATION: &/ /392 &£/27> TEST METHOD: 01556 ___ X masaa
D2522 DENSITY DET_.&..?@IAIIQN N1S568 DENSITY DETERMINATION /}
{NUCLEAR DENSITY GAUGE) {SAND CGivTu
GUAGE ID NO. / / .
On-Call Standard: Qff-Cell Standard: Bulk Density of sand /
Denaity > Density > (PCF)
Counts Counts___ 2597 Mass of Sand to Fill /
Moiature < Molsture - Cone & Plate (g) p
Counts Counts £26 : ‘[) /
Danth Safitdnes Pemvarnis Ty Mass of bottla 5 cona
r“‘-ﬁ H'—hhw\:’ N\ dehs b whe windddd HAGAeD 83 Ndde  dul ol o hr e S Vb bk /
.} (inches) -1 {minutes) befora filling cone,, ‘.,y 7
Moistura Densit ; late, & hola (g) \
Counts /73 Ccur.tsy ¥E€3S M.gss cz"; bottle &-.gccneu / b/
Wat Dry after filling cone, l‘[
Density Density platae, & hole (g) .
) /23 / (ecy)_ 25T Mass of sand to £il
Malsture Moisture cone, plate, & holé (g)
Density Fraction Mags of sand to 1
(PCF) /77 (%) /5T cone & plate (
Mass of sand £411
MOISTURE DETERMINATION hole (g)
‘tContainer . s/ Mass of wet/scll &
ID £ containar/(g)
Mass of wet soil /
& containexr (g) SO T Mass of Aontainer (g)
Mass of dry soil
& container (g) 307.0 Mazs wet soll (g)
Mass of water (g) / ?-/ Wet Bulk density Mass of wet
- |Mass of dry soil Deflsity =of sand (PCP) X soil (g)
|* & containex (g) 3020 CF) Mass of sand f£illing hole
Masa of . ’
container (g) 227 o Wets -
Mag:yozoil @) /. O Deunsity (PCF) : A
Moisturs 23. ¢ SOIL DATA: FROCTOR #_Z'5&3 2892 /~/
- conkbent (%) M 9!?-"“' Proctor &
Dry Density (PCF) i
. Proctor
= Wet Density (BCF) x 100.0 Optimum Molsture (%) K25
Dengity Moisture content (%) + 100.0 Required -
. Moistura(¥): /= 5 g 2> S
Dry - /23.7 x 100.0 = 756 4ipie Requixad =
Density 7;.3;?-51“’ o+ 100.0 pef Compaction (%) : 75 e
G
Percent =Dry Density x ;oo : TEST RESULTS:
Compaction Proctor Deunsity 97.6 % rass
' A rifaslie Mgfi"” Fa:l.led Moilsture
Percent ' w__ RP—2""5"00. 0 o FTT Vi ed fougs, Lon
Compaction Vo TIME: / kGl
— 3 eilo2 % 3—_2[_—22_-
QC OFF APTROVAL :

3-2l-0—

02/05/2015
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ENVIROCARE OF UTAF

FIELD DENSITY TEST. ~ n ™ r mLE A E
) (BC-1905, rev. 5) P H‘“g Ll
. / PRV RN N S A Y s v )
PROJECT: LARW MW A/ lle.(2) CLASS A OTEER ud!
V3%
LIFT IDENTIFICATION: _ACRI10 QO3 /¥ DATE: 2=/ % -~ 2
A . R S/
WASTE OR @/In NUMBER (8) : € Lol 1C
TEST LOCATION:_ AV /4/9 £ 1320 TEST METEOD: D1556 X D2922
D2922 DENSITY DETERMINATION vy D1556 DENSITY DETERMINATION /
{NUOCLEAR DENSITY GAUGE) /77+*< {SAND CONE) /
GUAGE ID NO. _M 7 51s" /
On-Cell Standard: Of£-Cell Standard: Bulk Density of sand
Density / Density (PCF) yd
Counts z Counts 252/ Mass of Sand to Fill ~ /s
Moisture / Moisture Cone & Plate (g) Ll /
Counts Z Counts s \’ /
Depth Sefting _ Count Time Mass of bottle & cone \ J/
(inches) . (minutes) before filling cone, / A/7r
Moisture Density plate, & hole {g) !-J
Counts 2294 Counts /58 Mass of bottle & cone //
Wet P il Dry after filling cone,
Density %/ Density plate, & hole (g)
- (PCF) 47 (/¢  (vcF) 744 Mass of sand to f£il
Moisture Moisture cone, plate, & hole (g)
Density Fraction Mass of sand to 11
(pCF) /9.8 (%) (2.2 cone & plate (g)
Mass of sand £ill
MOISTURE DETERMINATION hole (g)
‘IContainer Mass of wet/soil &
ID Ar2 container/ (g)
Mass of wet soil
& container (g} ‘// 52.2 Mass of container (g)
Mass of dry soil
& containexr (g) S77 3 Mass ¢f wet soil (g)
Mass of water (g) 3% -5 We Bulk density Mass of wet
Mass of dry soil Defisity =of PCF) X soil
* & container (g) J2v. 3 CF) Mass of sand filling hole
Masgs of '
container (g) Z 5 Z. 5 Wet -
Mass of Density {(PCF)
dry soil (g) /‘/'?/
Moisture o SOIL DATA: PROCTOR #.9502022/-/
content (%) 3. Proctox
q) Dry Density (PCF) [00.0
Proctor .
Dry - sity (BCF x 1 Optimum Moisture (%) 235
Dansity Moisture content (%) + 100.0 Required
Molsture(%): A3.5  to _ RB.S
Dxy » 77 4 X 100.0 = Required .
Density J3.¢  + 100.0 7. < pcf Compaction (%) : 75.02
Percent =Dxy Densgity x 100.0 TEST RESULTS:
Compaction Proctor Density 2<_ Pass
%.& 7 e Failed Moistur:
Pexcent - . % 100,0 = . % Fa. ompaction
Compaction 700. O BY: ﬁ}aﬂ?\ TIME: [FC°
é—%_ e y/re W & 3260
_QC OFF APPROVAL DATE OFJICER A¥SROVAL DATE
QBY 3-21-00
02/05/2015
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ENVIROCARE OF UTA¥ INC. oy
FIELD DENSITY TEST ™ ":!<NIAT A ‘

{BC-1908, rev, &) o b i t"

At~ ' PIRY

¢
- o o

PROJECT: LARW MW / l1ie.(2) CLABS R™ OTHER =
r/.ﬂfz’"f‘ .
LIFT IDENTIFICATION: ACK/JO203 ’y DATE : Sl -0
P e N .
WASTE OR /fEST) ID NUMBER(S) : 2z Fp A /]
~
TEST LOCATION: A /330 £ [ RABE TEST METHOD: D1556 X D2522
/
D2922 DENSITY DETERMINATION D1556 DENSITY DETERMINATION /
{NUCLEAR DENSITY GAUGE) {SAND CONE) /
GUAGE ID NO. L/ Z ¥ ¥ /
On-Cell Standard: 0ff-«Call Standard: Bulk Density of sand /
Densit Densit (PCF)
Ccam:sy // Ccun‘.:sy 250/ Mass of Sand to Fill /
Moisture / Moisture Cone & Plate (g) /
Counts___~ Counts £50 /
Depth #étting Count Time , Mass of bottle & cone /
(inches) < (minutes) ‘ before £illing cone, \)I /'
Moisture Density plate, & hole (g) LY
Counts___ 295 Counts Vadoss Masa of bottle & cone,) V
Wet Dry after filling cone, = |7
Density Density plate, & hole (g)
- (PCF) /239 (PCF) [fo5/ Mass of sand to £ill 7,
Moisture Moisture cone, plate, & hole /g)
Density Fraction , Mass of sand to fil
(PCF) A (¥) axi cone & plate (g)
Masa of sand to 11l
MOISTURE DETERMINATION hole (g)
‘IContainer - Mass of wet spil &
ID & f container (
Mass of wet soil
& container (g) & 7 7 o Mass of cphtainer (g)
Mags of dry soil
& container (g) 152, % Mass of wet soil (g)
Mass of water (g) “s./ Wet Bulk density Mass of wet
Mass of dry soil < Depsity =of sand (PCF) X soil (g)
+ & containex (g) Y3J9.3 CF) Mags of sand £illing hole
Mass of '
container (g) 2224 Wet -
Mass of Density (PCF)
dry soil (g) x0¢. s
Moisture SOIL DATA: PROCTOR #_S502022/-)
content (%) o? . Proctor
o/ Dry Density (PCF) /00,0
Proctor . -
pry - nsity (PCF %_100.0 Optimum Moisture (%) A3.2
Density Moisture content (%) + 100.0 Required ) -
230 Moisture (%) : A3 5 to __ R85
Dry - : X 100.0 = Raquired
Density 2./ + 100.0 _<20-7 pef Compaction (%) : 75072
Percent =Drv Densjity x 100,0 TEST RBESULTS:
Compaction Proctor Density : ——... Pass
2 _ Failed Moisture
Percent w_ /207 % 100.0 w02:7 % Failed Compaction
Compaction /o0.o BY: 5. TIME: /300
et Fufa S-2870C
QC OF ER PROVAL DATE QA OFF APPROVAL

Y 3-2-0v

02/05/2015
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T TDA/AIALTRE AT T AW TN
Sl Y LS ASE WA ke '] N 2 -
PTRT.TY DRVST R AN B R ;e on ¢
o i hid ket dud dumeds U Jnd wi b ﬂ[—i&*"(:. . “1‘ @ ‘l}) E:; f(l$ q
{EC-1505, rev. 5)‘“'.1 — :_‘ N‘:ﬂj : i-’ fl‘:é"u;ﬁ
PROJECT: LARW __uw ;L 11a.(2) CLEES A OTHAER m«a
LIFTT IOENTTITOATTON e t2po202t o o} Rased 4.//4/, ”
— b TV T LT K L - cie m.me seme— [ ( (=
WASTT A @ e mmen e e ¢ oe L ~ L A /‘ [ ,/
WASL N ANSL L) N e (S) <2 r.-z L i
TEST LOCATION: A /%34p € /14"25 TEST METHOD: D1556 __ & D2922
D23522 DENSITY DETERMINATION D1556 DENSITY DETERMINATION
{NUCLERR, DENSITY GAUGE) (SAND CONE)
N e o om . yy2. ¥4 .
GUAGE ID NO.___/9%2/ /
On-Call Standard: Of£-Cell Standard: Bulk Density of sand . /
Density Density (PCF) /
Counts___ 7 Counts 72444 Mass of Sand to Fill -/
Moisture / Moisture Cone & Plate (g)
Countg Counts (g29
Depth Setting P Count Time Mass of bottla & cone /
{inches) 17, (minutas) L befors filling cons,
Maistura Dengity plate, & hole {g) A
Counts Counts Mags of bottle & cone, 7;W T
Wat Dy after filling comae, #
Density Density plate, & hole (g) J#
- (pcE) (2/ 7 (eCF) v Mass of sand to £111 yy({
Moisture Moisture cone, plate, & hola ('Q‘Q
Density Fraction Mass of sand to £i
(PCF) i (%) 7xA cona & plate (g)
Mass of sand to £ill
MOISTURE DETERMINATION hole (g)
‘tContainer Mass of wet soll &
D Ae/pe container (g)
Mass of wet soil /
& containexr (g) 127l Mass of container (g)
Mass of dry soil /h
& container (g) %07% Mass of/wet soil (g)
Mass of water (g) 20.% Wet “ Bulk demnsity Mass of wet
Mass of dry soil Dengity =of sand (PCF) X soil
© & container (g) 507% (P/Q‘.F) Mass of sand filling hole
Mass of / '
container (g) 22H fat =
Mass of Density (PCF)
dry soil (q) 71% '
Moistura SOIL DATA: PROCTOR # 4502 02U
content (%) f Proctox
235 Dry Density (PCF) 00, .2
Proctor
Dry = Wet Density (PCF) x 100.0 Cptimum Moisture (%) 2%%
Density Molsturas content (%) + 100.0 Required ~
y Moistura (%) : 23.5  to 85
Dry - (23 x 100.0 = Required o
Density 247 + 100.0 924  pet Compaction (%) : as %
Pexrcent =Dxy Density x 100.0 TEST RESULTS:
Compaction Proctar Density Paas
: Falled Moisture
Percent - 44%.0 % 100.0 =_ 92,0 % Failed Compaction
Compaction [00.D BY:_ TIME: /Y00
o etz L%y_ A
QC OFF APPRGVAL DATE - QA OFFIFER ADPPR

Y 3-21-02

02/05/2015
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o __ __ & -

ENVVIROCARE OF UTAE INC.
i FIELD DENSITY TEST '~ "/ ™virp
(EC-1905, rev. 5) q\T R B ‘q & 5
. i FTT Y GF W e
PROUVECT: LARW MW // lla.{2) CLASS A OTHER d
’A/mj)/w’t
LIFT IDENTIFICATION: ALK/IZC03/¥ DATE: S /¥ 02
- . o / VAN
WASTE OR @in NUMBER (8) : 2T At (A
TEST LOCATION: NV /342 F /347 TEST METHOD: D1556 X p2922
D2522 DENSITY DETERMINATION D1556 DENSITY DETERMINATION /
{NUCLEAR DENSITY GAUGE) , {SAND CONE) Vs
GUAGE ID No.__/944/ /
On-Cell Standard: Ooff-Call Standard: Bulk Density of sand
Density Density {PCP) /
Counts e Countse 259/ Mags of Sand to Fill /
Moisture / Moisture Cone & Plate (g) /
Counts___~ Counts zsd /
Depth Setting 4 Count Time Mass of bottle & cone /
(inches) g {minutes) / before filling cone, “\ /’
Moisture Density plate, & hole (g) /
Counts / Z 7 Counts / 202 Mass of bottle & coney. f/
Wet Dry after f£illing cone, J i
Pensity Density plate, & hole (g)
(PCF) (227 (PCF) /05, ¢ Mass of sand to £ill¢
Moisture Moigture conae, plate, & hole /(g)
Density Fraction 5 Mass of sand to fil
(ecr)____(# ¥ (%) / cone & plate (g)
Mass of sand to 11
MOISTURE DETERMINATION hole (g)
‘|Container Mass of wet soil &
ID // y container (
Mass of wet soil
& container (g) 3 3 7z 5 Mass of cortainer (g)
Mass of dry soil
& container (g) 275 2 Mass of/wet soil (g)
Mass of water (g) 39-€ Wet Bulk density Mass of wet
Mags of dry soil Dendity = PCF) X soil
* & container (g) 278 (p€F) Mass of sand filling hole
Mass of ;
container (g) (Jo.@ Wet -
Mass of Density (PCF)
ary soil (g) 7 6
Moisture SOIL DATA: PROCTOR #_S502022/-/
content (%) 3.6 Proctox
Dry Density (PCF) /00.0
Proctor
Dry = Wet Density (PCF) %x_100.0 optimum Moisture (%) A3.5
Density Moisture content (%) + 100.0 Required
2.9 Moisture (%) : A3.5 to 285
Dry - LA x 100.0 = Required _
Density J3.€ + 100.0 ?2*‘/ pef Compaction(¥): 759%
Percent =Dxy Density x 100.0 TEST TS
Compaction Proctor Density )1;:?
Failed Moisture
Pexcent 77 & X 100.0 = 777 & Failed action
Compaction /20.45 é Cz TIME: /300
QC OFFI APPROVAL QA OFFI APPRO
32/ 02
02/05/2015
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EMVIROCARE OF UTAT

-
FIELD DENSITY TET |-

: lmc-lgos rev. 5)
L YL 7 e - e wmwe -sue /--A FE. 3% —--—ih- e Pewwwann - m
FRUJELT S LiAIW ow v Lb@ae (4) LAY A "L ILE,
é Bl 2
LIFT IDENTIFICATION: ACK/AOQ03 /% DATE: 3~/ -O2X
. S / / 4 ™~
WASTE OR (TEST) ID NUMBER (8) : 27 Ll /S
TEST LOCATION: A) /2¢O E_1229 TEST METEOD: D1556 & D2922
D2922 DENSITY DETERMINATION D1556 DENSITY DETERMINATION //
{NUCLEAR DENSITY GAUGE) , {SAND CONE) /
GUAGE ID NO. 14 /
On-Cell Standard: Off-Cell Standard: Bulk Density of sand /
Comnter " Countsl__ 25 Mg of Sand to FiIL 7
Holsture  ~ Mostuze 7 | comesPlate B/
WOULLLD 7 LouUnLs w s v
Depth Setting , Count Time Mass of bottle & cone /
{inches) il {minutes) g before filling cone, \ . Q/
Moisture Density plate, & hole {g) 7
Counts 200 Counts, &7 Mass of bottle & cone, lﬁ}
Wet Dry after filling cone, |
Density Density plate, & hole (g)
| (PCF) ez (BCF) 09, 7 Mogo of sand to #1117
Moisture Moisture cone, plate, & hole/ (g)
Density Fraction Mass of sand to fi
(PCF) a8 (¥) VA 24 cone & plate (g)
Mass of sand to/fl1ll
MOISTURE DETERMINATION hole (g)
‘|Container Mass of wet il &
ID e container Ag)
Mass of wet soil
& container (g) '5/ { /, ﬁ/ Mass of Adontainex (g)
Mass of dry soil
& containexr (g) Y0%S Mass gf wet soil (g)
Mass of water (g) Y2 O We Bulk demsity  Mass of wet
Masgs of dry soil Deghgity =of sand (PCF) X soil (g)
* & container (g) 709.5 CF)  Maass of sand filling hole
Mass of '
container (g) 232. ¢ Wet -
Mass of Density (PCF)
dry soil (g) /8.9 ¥
Moisture SOIL DATA: PROCTOR #.9502022/-
content (%) I3 7 Proctor
Dxy Denaity (PCF) /00.0
Proctor _
Dry = Wet Depsity (PCF) x 100.0 Optimum Moisture (%) 23.5
Density Moisture content (%) + 100.0 Required
2y Moisture (%) : X35  to 285
Dry = . X 100.0 = Required S
Density J3.7 + 100.0 _75.€ pef Compaction (%) : 756.9%
Percent = e t 00,0 TEST SULTS :
Compaction Proctor Density —<_ Pass
—_ Failed Moisture
Percent =_ 5.6 x 100.0 = 75.6 & Failed Compaction
Compaction 0.0 BY: 5.4 & __ TIME:_£F90
T A= —  If21pR _3=28-02
|QC_OFFICEE APPROVAL DATE QA OFF APPROVAL DATE
O3 210
02/05/2015
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EM7IROCARE OF UTAT

INC. »

FIELD DENSITY TES ﬁ’% L7 m 5 Al

{EC-1908, rev, 5)

- - s =) \

“ “_ rw
¢ -‘.

o

SR R o e e

PROJECT: LARW MW v/ ile.(2) ____ CLABS A’ OTHER ﬁ-j ’
c YJree , .
LIFT IDENTIFICATION: ALK/(RQ202/Y DATE: S -/%-02
P y A
WASTE OR(TESTID NUMBER(S): 5 Lt [T
TEST LOCATION: /Y [R(8 £ _/3io TEST METHOD: pisse __ /< D2922
D2922 DENSITY DETERMINATION D1556 DENSITY DETERMINATION
{NOCLEAR DENSITY GAUGE) {BAND CONE) /
GUAGE ID NO.__ /2% 48/ /
On-Call Standard: 0ff-Cell Standard: Bulk Density of sand
Density Density (PCP) /
Counts - Counts 259 Mass of Sand to Fill /
Moisture / Moisture Cone & Plate (g) ,/
Counts < Counts &35
Depth Setting Count Time Mass of hott:!.a & cone (\ /
(inches) g {(minutes) before £illing cone, J
Moisture Density piate, & hols (g) N\ LA/
Counta, 425’ Counts il ?é Mass of bottle & cone,) ,V
Wet Dxry after f£illing cone, i
Density Density plate, & hole (g) .}tl
| (PCF) (22:/ (pCF) (098 Mass of sand to £ill
Moisture : Moisture cone, plate, & hole/(q)
Density Fraction Mass of sand to fi
(PCF) L7 3 (%) /-5 cone & plate (g)
Mass of sand to f£ill
MOISTURE DETERMINATION hole (g)
‘(Container = = Mass of wet spil &
ID < container (4)
Mass of wet soil
& container (g) 57”W Mass of c¢dntainer (g)
Mass of dry soil
& container (g) S22 7 Mass of wet soil (g)
Mass of water (g) ¥s.7 Wet Bulk density  Mass of wet
Mass of dry soil Depsity =of sand (PCF) X soil (qg)
- & container (g) 324 7 (FCF) Mass of sand f£illing hole
Mass of '
container (g) /29 Wet -
Mass of Density (PCF)
dry soil (g) /75 2
Moisture SOIL DATA: PROCTOR #.S502022/-1
content (%) 23.5 Proctor
Dry Density (PCF) /00.0
Proctox -
Dry - D DCF x Optimum Moisture (%) 23 5
Density Moisture content (%) + 100.0 Required .
Molsture(¥): 435  to LB 9
Dry ] /R2 / % 300.0 = Required >
Density 2%, + 100.0 7% -7  pef Compaction(¥) : 725.0%
Percent - ens 00 TEST RESULTS:
Compaction Proctor Density & Pass
— Failed Moisture
|pexcent - 7%-7  x 100.0 =759 « Failed Compaction
Compaction /000 BY: S /A& /,i.\ TIME: _/F02
Pran ¥ 2
= Lo _U% ¢ 22507
QC QFF APPR TE QA OFF APPROVAL DATE

02/05/2015
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ENVIROCARE OF UTAE
FIELD DENSITY TEST

(EC-1905, rev, §)

PROJECT: LARW MW 2 lle.{2) CLASS A OTHER
g AT
LIFT IDENTIFICATION: AZ£/20O QIO ¥ DATE: _ F-/ ¥ - R
. /
WASTE on@ispm NUMBER (8) : &/ Lt /5
TEST LOCATION: AN /4o £ 1198 TEST METHOD: D1556 __~<_ _ p2922

D23922 DENSITY DETERMINATION

FRBSUIE R T VRTIAG T ITIRR S Wea

D1556 DENSITY DETERMINATION

1 remawrn STy

{NUCLEAR DEWSITY GAUGE) {SAND CONE; /
GUAGE ID No.__ (97 /
On-Call Standard: Off-Cell Standard: Bulk Density of sand /
Densit Densit: (PCF)
Cc'..'.ntsy pd Ccuntsy 250/ Mass of Sand to Fill /7
e i 7 Cone & Plate (g) ~—
WLy Z WCOUllLS L4
Depth Setting ” Count Time Mass of bottle & cone v /
{inches) b {minutes) before filling cone, ‘\ . ? /'
Moisturas Density plate, & hole (g) ) 07
Counts___ Z2/7 Counts /Y v7 Mass of bottle & cone, ‘ y
wet Dry after filiing cone, /
Density Density plate, & hole (g) K
| (pCF) 228 (PCF) w9y Mass of sand to £ill
Moisture Moigture cone, plate, & hole {
Density Fraction Mass of sand to £ill
(PCF) /Z/ (%) x4 cone & plate (g)
Mass of sand to fi
MOISTURE DETERMINATION hole (g)
‘fContainex Mags of wet sol) &
ID V4 container (g)
Mass of wet soil
& container (g) 4/ (JZ9 Mass of confainer (g)
Masg of dry soil
& container (g) 74\72’ 7 Mass of et soil (g)
Masa of water (g) 7,_5- £ Wet Bulk density Mass of wet
Mass of dry soil Dengity =of sand (PCF) X soil (qg)
* & container (g) Y474 (BCF) Masa of sand £illing hole
Mass of :
container (g) 2 é@ Wet -
Mass of Dansity (PCF)
dry soil (g) /7. [
Moisture 5 SOIL DATA: PROCTOR #_S5020321-/
content (%) 3.0 Proctor /00,0
Dry Density (PCF) RaSici ade TS
Proctor .
Dry - ensit F % 100.0 Optimum Moisture (%) A£3.5
Density Moisture content (%) + 100.0 Required )
S0, 5 Molsture (%) : A3, 8 to 28 5
Dxry = . x 100.0 = Requiraed
Density Jp.o +100.0 77 % pet Compaction (%) : 75 0%
Percent =Dxy Density x 100.0 TEST RESULTS:
Compaction Proctor Density Pasgs
2.5 ~X_ Failed Moisture
Percent = P9 v X 100.0 = Yy Failed Compaction
Compaction /oo, 4 BY:_— Do A TIME: 220
_‘.% ) _3728-0%
|QC_OFEZCER APPROVAL DATE QA OFF APPROVAL DATE
LY 3-2/-02
02/05/2015
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T, e o e o, pey v, e S AT TITITRATT
LMY LoV ANS VDR ULand
et T TRTIWT O TITIUO ISR O
SLELY DENOLLL LO94
(BC-1905, rev. 5)
PROJECT: TARW M £ 11a.(2) crass a ;
T TN PYa TN TrTie v i pr e an T Zot V1o namn2rd T
DLS L LUESTLL Y WLl D &Y W ier v e/ 1T e e -
N e s 2 A ”A[ 1L
WASTE OR ST’ ID NUMBER(S) : (gL i Xor (2

TEST LOCATION: A /240 £ (19% TEST METEHOD: D1556 _ L D2522
D23522 DENSITY DETERMINATION D1556 LENSITY DETERMINATION
{NUCLEAR DENSITY GAUGE}  , (sAND CONE)
GUAGE ID No.___/9Y5/
On-Call Standard: Of£-Cell Standard Bulk Denazity of sgand .
Density . Density (PCF) /
Counts -~ Counts__ 250Y Mass of Sand to Fill
Moisture Moisture Cone & Plate (g)
Counts // Counts 2l g /
Depth Setting v Count Time Mass of bottle & cone
{inches) 2 {minutes) before £illing cone, V%
Moistura Density plate, & hole (g)
Counts 2,2 Counts /55 Mass of bottle & cone, 7]
Wat Dry after filling comne, /i
Density Density plate, & hole (g)
' (pCF) (20 & {pCF) 849 Mass of sand to fill &;{]ﬂ
Moisture Moisture cone, plate, & hole )
Density Fraction Mass of sand to fil
(pCF) Y& 24 (%) /7Y cone & plate (g)
Mass of sand to £ill
MOISTURE DETERMINATION hole (g)
‘IContainexr Mags of wet soll &
ID /13 container (g}/J'
Mass of wat soil
& container (g) 2 42,0 Mags of container (g)
Mass of dry soil
& container (g) 4104 Mass of wet: soil (g)
Mass of water (g) (1.5 Wet ' Bulk density  Mass of wet
Mass of dry soil Density =of sand (PCF) X soil (a)
- & container (g) Ying (PCF) Mass of sand £illing hole
Masg of / :
container (g) 2%%0 Wet =
Mass of g 6.5 Denagity (BCF)
dry soil (g) : <
Moistura SOIL DATA: PROCTOR #_355 0Zp22{ -/
content (% \ Broctox
%) 2942 Dry Density (BCF) (040
BProctor
Dxy = Wet Density (PCF) % 100.0 Optimum Moisture (%) 23.9
Denslt Molsturs content (%) + 100.0 Required :
Y Moisture(¥): . 2%.95 to__ 289
(U0.¢ 00.0 = Required _
Densit:y 24% + 100.0 __ 9%/ pet Compaction (%) : 25.0%
Percent mDry Density x 100.0 TEST RESULTS:
Compaction Proctor Density ' _X  *raas
' an.i —___ Falled Moisture
Percent - qu, x 100.0 = ¢%f- % JF Failed Compaction
Compaction {06.0 “a.d BY: TIME: __ZZ._._
é‘% = 32ifoz _32{02
QC OFFL APPRCOVAL DATE : QA OFFY ARP! DATE
,&Qé 3-2/-02
02/05/2015
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EM'"IROCARE OF UTAT-T NG,

FIELD DENSITY TEST
(EC-1805, rev. 5)

PROJECT: LARW MW 1/116. {2) CLASS A OTHER
E St s 1400
LIFT IDENTIFICATION: AC KL LA S 77T DATE; S /(" ve
P’ . o / !
WASTE OR (fEST’ ID NUMBER(S): s Lt b
TEST LOCATION: A /247 E /321 TEST METHOD: D1556 < D2522
D2922 DENSITY DETERMINATION D1556 DENSITY DETERMINATION /
{NUCLEAR DENSITY GAUGE) , {SAND COKE) /
GuaGe  No.__/ 948/ /
On-Cell Standard: Off-Cell Standard: Bulk Density of sand /
Densit Densit (PCF)
CGur.tsY e Ccuntsy 258/ Mass of Sand to Fill /
Moisture / Moisture Cone & Plate (g) /
Counts Z Counts w57 /
8 i
Depth Setting Count Time Mass of bottle & cone /
(inches) ____ o {minutes) / before f£illing come, \ 'y’
Molsture ” Density plate, & hole (g) N\ L/
Counts Z/2 Counts VA7 Mass of bottle & cone, D y
Wet bry after filiing cone, ,
Density Density plate, & hole (g)
| (PCF) /22.9 (BCF) 3.8 Mass of sand to £ill
Moisture Molsture cone, plate, & hole Ag)
Density Fraction Mass of sand to fil
(PCF) /7.2 (%) £5” cone & plate (g)
Mass of sand to 11
MOISTURE DETERMINATION hole (g)
‘|Container
ID 5
Mass of wet soil
& container (g) ‘</ < {;
Mass of dry soil
& container (g) L2 7 !
Mass of water (g) ‘f’j. / Wet Bulk density Masgs of wet
Mass of dry soil Depéity =of sand (PCF) X soil (g)
* & container (g) Yoa- 7 ¥) Mass of sand £illing hole
Mass of '
container (g) 23,73 Wet -
Mass of Density (PCF)
dry soil (g) /72t -
Moisture SOIL DATA: PROCTOR #.5602022/-/
content (%) 25,/ Proctor
Dry Density (PCF) [00. O
Proctoy -
Dry - ensity (BCF X 10 Optimum Moisture (%) 35
Density Moisture content (%) + 100.0 Required N
Moisgture (%) : 23,5 to AB.S
Dry m P 7 x 100.0 = Required -
Density 25/ + 100.0 _7¢- 2 pcf Compaction (%) : 7£.0%
Percent =Drv Densitv x 100,0 TEST RESULTS:
Compaction Proctor Density “—Pass
75 2 2 Failed Moisture
Percent - 7 x 100.0 = 774 % Failed Compaction
Compaction /20 BY:_D:Da [ton TIME: (SO0
%,/ 3/21)o2 _Z_&Z__
QC OFF R ROVAL DATE QA OFF APPRO
AL 3-2/-02
02/05/2015
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E. "IROCARE OF TUFARL, INC. "l
B o
PROJECT: LARW MW K 11a.{2) rags A OTHEER
LIFT IDEMNTITICATION: _ Cerizoza s e TRTR B __3_;_/4,{44_
WASTR OR Ahsy ID woMERR(S) : w3 LL1?
TEST LOCATION: s /23 & ;257 TEST METHQD: _ D556 __ 4 oo
- e LIS YT
D23522 DENMSITY DETERMINATION D1556 DENSITY DETERMINATION
(NUCLEAR DENSITY GADGE) (sAND cowE) e
GUAGE ID NO.____ 248/ - .
En-C?ll Standard: Off-Call Standard: Bulk -Densibty of sand /
Denzity Density (RCT) .
g::ntz: el gguimts 252/ "Mass of Sand to Fill —
2 s - sture . - Cona & Plate
Counts / Counts les? () - L
Depth Setting Count Timae Mass of bottla & cone /
.| (inches) g (minutes)___L__ befors £illing cone,
Moisturs Density plate, & hola (g) 2
Counts 22¢ c::m:.ts__é,ﬁi/L Mass of bottla & cons, - |/,
Wat affter £illing ccne, &
Density Density plata, & hola (g) |
{rcwF) /207 {pcr) 10/ ¢ Mass of sand to £111 ")l
Molsture Moisturs come, plate, & hole’ (g)
Density Fraction Mass of sand to £
(PCF) L9 7 (%) £9.¢ cone & plats (g
Mass of sand to/fill
) MOISTURE DETERMINATION kola (g)
Ccntainer 4} Mass of wek goil &
Mass of wet soil
& containex (g) A7 2 Mass of tainer (g)
Mass of dry soil
& container (g) Yo 7.} Mass of wet soil (g)
Mass of water (g) 250 Wet Bulk density Mass of wet
© {Mass of dxy soil D - Q
" & container (g) NIx 24 (pey) Mass of sand £illing hole
Masa of . . ) ’
containex (g) 2z# 3 et -
Mass of Density (PCy)
dry soil (g) (22 = e -
Molstura - SOIL DATA: PROCTOR #9757 0224272/-2
- combtent (%) /7 8 Proctaoxr ' )
Dry Density (PCF) 220.2
Proctor
- ? ) Optimm Molsture (%) 239
Denslby Molaturs contant (%) + 100.0 Required
S Molsture(t): 2% 2 to. z28.0
Dry - / - ; Requixyad
Density /9.4 + 100.0 20 8 pef Compaction(¥) : g5l
Percent - 00.0 TRST RESULTS:
Compaction Proctor Density ) Yaas
. . : X Yalled Hoiaﬁ
ercen = w2 L % Coupa
Campaction /700: 0 B!'z % TIMB:_F00 ..
4207
QA O APPROVAL DATE
F2Z7=0C
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EVIROCARE OF UTA |, mc .
FIELD DENSITY TEST ° .} . ;”\QP Al

i _van , TEV. 3\ . . ,: o %5 i

{EC-1505 =) ! :;.u Ny g Y ‘
PROJECT: LARW MW k  11a.({2) CLASS A OTAER det

° _ 7 /
LIFT IDENTTIFTCRTTON : ﬁc&e_w._%_qlifé___._,ﬁ_m-,Mw__ DRTE 57/ 7/4?/
WASTE OR $Zg7°ID NUMBER(S) : w3 A UL (# '
TEST LOCATION: Miurh £ v5Y4 TEST METHOD: D1556 _ & D222 ‘
nzszz DENSITY Dnmmmnon D1556 DENSITY DETERMINATTON
DENSITY GADGE {8AND CONE) AN

\JNU\-I-IEM WBaNOLLL www‘ajg

QUACE 10 Mo.___/9YY

On-Call Standard: Off-Cell Standard:

Bulk Density of sand .

Dansity ) Density _ _ (PCF) ,
Counts o Counta__ﬂL__ Mass of Sand to Fill T
Moisture S Moistura - Cone & Plate (g)
Counts Counts (227‘
Depth Satting QCount Time Magsg of bottlas & cone ;
. (inches) g (minutes) _ / before filling cone,
Moisturs Denaity : plate, & hole (g)
Counts 209 Counts (37 Mass of bhottle & cona, ;
Wat Dry after f£filling cone, qv
Density Density plate, & hole (g) (
(pCF) (BT (pCF) 7722 Mass of sand to £ill A
Moisture Moistura cone, plate, & hole (g)
Density Fractiaon Mags of sand to £111
(pcrF) /9.3 (%) /7 ?/ cone & plate (g)/
Masg of sgand to/£ill
MOISTURE DETERMINATION hole (g)
‘tContainer . Mass of wet goil &
I é/ containsr lg)
Mass of wet soil )
& container (g) 526, % Mass of container (g)
Mass of dry soil :
& container (g) . %022 Mass of wet soil (g)
7
Mags of water (g) (4 Wet Bulk demsity  Mass of wet
Mass of dry soil Dengity wof sand (PCF) X soil (q)
* & container (g) 3027 (pCF) Mass of sand £illing hole
Mass of . :
container (g) 2260 w/et -
Mass of Density {PCF)
dry soil (g) . 80,9 - :
Moisture SOIL DATA: PROCTOR #.5502012(~2
- aontent (%) 2%.U Proctox
- Dry Density (PCF) [92:0
Proctor
Dry = Wet Densitv (PCF) % 100.0 Optimum Moisture (%) 7%
Densilty Molstura content (%) + 100.0 Reguired .
(s . Moistura(%): . 23.0 to. 28,0
Dry - [UES5  x 100.0 = Reaquired
Density 2%.¢ +100.0 __99.9 pet Compaction (%) : 9¢.07
Percent =Dy Dengity 3 100.0 TEST RESULTS:
Campaction Proctar Density £  Pasas
' - — . Failed Moisture
Percent 94.49 x100.0 = 9.7 % —___ Failed Compaction
Compaction 1900 EY:___ a0 TIME : _z.{éé___.

22t jo 2,
DATE .

= % A
QC OFF APFROVAL

DATE

QA OFZACER APPR

,&S;é 5-2/-02

02/05/2015
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LALLM S L F T T S 0 R U0 SRS (YU U ORI O PP TS S W R R e |

E TIROCARE OF UTAR, INC.
FIELD DENSITY TEZT ™ Pomame m e
(BC-1905, raw. §) { . ok .{ m g ﬁ},g .‘! l !
PROJICT: LARN ww A 1la.(2) crass a OTHER o8
LIFT IDENTIFICATION:  GcRIZ020%/y —— DRTE - -.ﬁ_Z,é/é'!-.
WASTE OR THST 2D MOMBER(S): £ ,é/ /g
TEST LOCATION:_ A (/F2 & (372 THST METHOD:___ & D556 _ £ pagag
D2932 DENIZITY DETERMITLTION ‘ D155 DENSITY DETERMINATION
(NUCLEAR DENSITY GAUGE) {sAND CONE)
GUAGE ID ¥O. 44414 '
-O_:I.-C9ll Standaxrd: Ofif-Cell Standard: Bulk -Denaibty of sand A
Density _ Density (PCF) 2.7
Coumts et Counts 252/ | ' Mass of Sand to Fill —
Moisturs g Molstura . - Cone & Plate (g) /72,
Counts / ' Commts____ 0_.5’? y : ez
Depth Setting Count Tima Mags of bottla & cone
(inches) & (ninutes) befors f£illing cone,
Molstura Density plate, & hole (&) (/8 7P z
2 : s 7|
WCzu.nts y N Counts Vd ZZ Ma.ss of bottla 3'- cone,
a Dry after filling cane, /
Density Density plate, & hole (g) ' 3/52.8
(pcw®) ___s23.( (pe¥)__ /252 Mass of sand to £il1
Moisturs Molstura cona, plate, & hole (g) 2%¢2.9
Density Fraction Mags of sand to £111
(pCrF) Ve 174 (%) P32 cone & plata (g) LRI P
Mags of gand to fill
. MOISTURE DETERMINATION hole (g) /25 A2
Conr.gainaz' - Mass of wet soil &
£_{ containar (g) 75,
Mass of wat soil “ =
& container (g) 455,23 Mass of container (g) ,2.3
Mass of dxy soil
& container (g) . 4053 Mass of wet soil (g) ¢/ 737.2
Mass of water (g) 50.0 " Wet Bulk dengity  Mass of wet
© |Masa of dry soill 3 Dansity wof a soi
. !;a:Ecugta.:lmr () 7o5. {(rCF) Mass of sand £illing hole
o . : . .
mtalneT (g) 2272 [ Wat = (2 2%
2 of .©  Deansity (Rcy)
&y soll (g) . (7275 - — .
Moisture SOIL DATA: FROCTOR #55¢42022/-%
- conbent (%) 29 2 Proctox ' '
— Dy Den Density (vCF) £22.2
Dxy w Wet Density (PCE) ¥x.100.0 Optimum Molstura (¥) 23.0
Density Molstura contant (%) + 180.0 ‘Racuired .
Modstura(t) : %32 to__ 285
Dxy ~ /2% %1000 _ Requived
Density 2.0  +100.¢c _772-Y per Compactien(t) : ?5:20%
Percent  uDry Pemsitv x 100.0 - : TEST ERSULTS:
Compaction Proctor Density t — RAEE
. . . X Tailed Moisturs
Parcent ' w_ 99.4  x100.0 =977 % od grpachi
2/21/02 ‘ ¢ 3—‘65101
ARERQVAL DATE . QR OFF APPR! DATE
F-4/-0°C
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TEST LOCATION:__af /92

THATY P T AN T AT OTTTIATT AT/
s AN RN o WA NI, S S0 7~ S NPV 5y A il TR, [ W
TTHT T PENWITTY TR . alesnom B oA T
o whadiluldded  dad dadelsd e e e o vy el B " T ; n o 11 tf ?."‘,H _‘P\\A‘ q !
(BC-1805, rav. 5) o wme N R AR Y
. - Gi CoreEE
PROJECT: LARW MW ki 11a.{2) CLa3s8 A QTHEER
T TTT TINENITT I AT ANT c ¢ Z 1220 2 s P Yakisan 2lnl.a
LR PR B N R R Y R A RO\ I . A it A A AU 7{iN{re~
e o TN ) /NS A
NASTE Q '@B,TJ ID MUMBER(S] @ (VA .d KU ©

8 30

D23%22 DENSITY DETERMINATION D1556 DENSITY DETERMINATION
(NOCLEAR DENSITY GAUGE), {saND CONE)
GUAGE ID No.__/9Y8/
On~Cell Standard: Qf£-Cell Standard: Bulk Density of sand . /
Density Density (BCF) yd
Counts Counts 2509 Mass of Sand to Fill S
Moisture Moisture Cone & Plate
Counts / Counts 290 ) -
Depth Setting o Count Time y Mass of bottle & cone
{inches) o {minutes) ! before f£illing cone, /
Molsture Dengity plate, & hole (g) /
Counts z2/0 Counts (575 Mass of bottle & cone, /
Wet Dry after filling cone,
Dengit Density plate, & hole (g) VP
(PCF) (2470 (pcrF) oLt Mass of sand to £ill o v
Moisture Molsture cone, plate, & hole
Density Fracticn Mass of sand to f£ill
(PCF) (94 (%) 29./ cone & plate (g)
Mass of sand to £il1l
MOISTURE DETERMINATION hole (g)
‘iContainer Mass of wet sojl &
D 1. X container (?)
Mass of wat soil
& container (g} z227 Mass of coptainer (g)
Mass of dry soil /1
& container (g) 209/ Mass of Avet soil (g)
Mass of water (g) 104 Wet Bulk density  Mass of wet
Mags of dry soil Density =of sand (PCF) X soil (g)
* & container (g) 204.( } ) Mass of sand filling hole
Masgs of ’
centainer (g) (2% Wet -
Mass of _ Density (PCF)
dry soil (g) 11.4 -
Moisture SOIL DATA: PROCTOR # $5202022/2
content (%) 24.8 Proctox
Dry Density (PCF) [00.6
Proctor
Dry = Wet Dengity (BCF) 00.0 Optimum Moisture (%) 23%.¢
Denalty Molstura content (%) + 100.0 Ragquired ,
y Molsture (%) : Z 30 to 280
Dry = )  x 100.0 = Raquixed
Density z%'ﬁ + 100.0 __1¢4. % pet Compaction (%) : 9507
Percent =Dry Density x 100.0 TEST RESULTS:
Compaction Proctor Deusity X Pass
: e Falled Molsture
Percent 9% % 100.0 =_4d0t % Failed Compaction
Compaction (00,0 BY:__A4) _ ___ TIME:_ 4400 ..
%«)47 3/2//o2 Y 3-20L
Qc Q ER REPROVAL DATE . QA OFFEZCER APP DATE
L 22/-02
02/05/2015

Page 128



QC - Clay Liner Lift Approva( -2/11/2002

WYV IRENM ALK I LI

.I-JJ..‘ ¥ AL ORANRS R W adr

FIELD PERMEABILITY ..8T - .

(EC-1906 rev 2)

AH
iy

f

II\Il !
AL X\

noryop I

5

. o N H
v byl TR J REVISION: 08/16/00

_ o
PROJECT: LARW MW A 11e(2) CLASS A OTHER,
Test Location: A/ 225 02 & ¢3 ‘/? Elevation/Lift _L%Q_Z_el/‘( Lot No. £
TESTING DATA: TESTED BY:,_;M
Soil Saturation Start: Date: §-22-0% Time: _/094% Max. Dry Density___ /g2 pef
Soil Saturation Finish: Date:_2-20-92 Time: /¥ YS_ Opt. Moisture 229 %
Depth of Wet Front (L) %4 cm
Radius of Lui"-a:ﬁiﬁﬁg Tubs \x\g ______Q‘_E{)_,C‘.’!'. Density test # ﬁ; s/
Radius of Permeameter Ring (Rr) (%% cm Dry Density 7e. 4 pef
Height of Water; (Ht) __ /It _cm Moisture content AN %
Soil/Water temp, in ring, after test —__ANIZ__°C NR1le2) Compaction Qu. ¥ %
dH = Change inHead (cm)=____{l.0 _ om
dT  Time (minutes) % min 33:::« 1‘3::’:“.;,
R=__/[, 000 (From Figure 1) *(R =1.000 for 11e(2)) Temp ®)
(4]
= i’ﬁ\ (dR/ATY QY] i"{}m’_i X (R) 0 1.783
(60) ((HHHO. 5)(L))| (Rr)z 2 1,664
— - 3 1611
— - D.lU 4 1.560
K= | ¢ por § ¢ 2.4 | | Gl 2l x _[.000 s L3i1
6 1.0 IO 44 V|| C /%07 ) 7 1421
- o 8 1379
K= ___ 4% “_Q—? cm/sec 9 1339
10 1301
11 1.265
Timed Water Drop Reading g }fgg
min. min. 14 1.165
15 1.135
0:00 _£9.04:20 23%./ 16 1.106
0:20 28.04:40 _22.4 1 Y
0:40 28.1 5:00 _2%.0 19 1.025
1:00 _22.¢5:20 2.5 i? 3332
. ) 2 0953
1:20 273 5:40 742 %9 P 0.931
1:40 24.96:00 202 2% N 24 0910
2:00 24 620 20.2 % 1T % 0169
2: 00 6: 124 ! 27 0.850
20 2400 6:40 _Zp.0 ! 2 o8
2:40 26 7:00 /9.4 ;’{' N 2 0214
. . 30 0.797
3:00 25,3 7:20 /8.9 " 31 0.780
3:20 248,740 /8.3 * ™ 32 0.764
3:40 _2%/8:00 /8.0 :’,’ ) . b o
4:00 22,7 w._\ 35 0.719
< 36 0.705
,:D \‘L\ 37 0.652
38 0.678
/s 39 0.665
0 1 2 3 4 5 6 7 81 40 0.653
7 TIME (MINUTES)
L XL Figure 1
Requxred Permeability 2 / X / 0" Test Results [ Pass Fail By Date _i,&é,él_
e - 2)/o .&ZEZEQZ/—
QCAPPROYAL ./ §ATE ' QA APPRGVAL DATE
&%f 3-2/-02_
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EC-1905 Calculation Check

Lift ID: LRBC9010501 Spring Start-Up 530S; 925E
Date: 10/7/04 Spring Start Up
Lift / Lot | Proctor Proctor Mass of | Dry Mass | Water [ Cont |Mass of Moist Wet Dry % Moist. Diff. Proctor Liner/RB | Liner/RB
Number | Dry Dens |Opti.Moist | Soil+Cont | soil+cont | Mass | Mass | dry soil Cont Dens Dens Comp | Act. - Opti. | 1D Number OK? OK?
1st/1 97.0 25.5 325.7 294.6 311 | 166.1 | 1285 24.2 133.7 107.6 | 111.0 -1.3 A010214-4 | TRUE Yes
Permeability Testing Lot 1
Depth of Wet Front 0.2 cm
Radius of Tube 0.32 cm
Radius of Ring 22 cm
Height of Water 173.3 cm
Soil/Water Temp 22 °C
R (from Table) 0.953
Change in Head N/A_ cm
Time 8 min
Linear Regression 1.6355
Ks 1.3E-08 cm/sec




EC-1905 Calculation Check

Lift ID: LRF10041011 In active Lift Start Up 530S; 925E

Date:  10/11/04

Lift / Lot | Proctor Proctor Mass of | Dry Mass | Water [ Cont |Mass of Moist Wet Dry % Moist. Diff. Proctor Liner/RB | Liner/RB

Number | Dry Dens |Opti.Moist | Soil+Cont | soil+cont | Mass | Mass | dry soil Cont Dens Dens Comp | Act. - Opti. | 1D Number OK? OK?
1st/1 98.0 24.5 336.2 301.4 348 | 1712 | 130.2 26.7 125.9 99.4 101.4 2.2 A010425-1 | TRUE Yes
1st/2 98.0 24.5 339.1 304.3 34.8 | 166.6 | 137.7 25.3 125.8 100.4 102.4 0.8 A010425-1 TRUE Yes

Permeability Testing Lot 2

Depth of Wet Front 31 cm

Radius of Tube 0.32 cm

Radius of Ring 22 cm

Height of Water 175.5 cm

Soil/Water Temp 22 °C

R (from Table) 0.953

Change in Head N/A_ cm

Time 8 min

Linear Regression 3.7272

Ks 4.4E-07 cm/sec




EC-1905 Calculation Check

Lift ID: LRI9041005 19 Radon Barrier 870S; 865E

Date: 10/5/04 Inactive Lift Start Up for 19, L9

Lift / Lot | Proctor Proctor Mass of | Dry Mass | Water [ Cont |Mass of Moist Wet Dry % Moist. Diff. Proctor Liner/RB | Liner/RB
Number | Dry Dens |Opti.Moist | Soil+Cont | soil+cont | Mass | Mass | dry soil Cont Dens Dens Comp | Act. - Opti. | 1D Number OK? OK?
1st/1 97.9 24.2 412.6 372.7 39.9 | 217.4 | 155.3 25.7 121.3 96.5 98.6 1.5 S5011015-1| TRUE Yes
1st/2 97.9 24.2 390.0 358.8 31.2 | 218.0 | 140.8 22.2 126.1 103.2 105.4 -2.0 S5011015-1| TRUE Yes
1st/2A 97.9 24.2 322.8 292.6 30.2 | 170.7 | 121.9 24.8 128.7 103.1 105.3 0.6 S5011015-1| TRUE Yes




EC-1905 Calculation Check

Lift ID: LRJ7011026 (Inactive Lift Start-up) J7 Radon Barrier 868S; 615E

Date: 4/4/02 12th Lift

Lift / Lot | Proctor Proctor Mass of | Dry Mass | Water | Cont [Mass of | Moist Wet Dry % Moist. Diff. Proctor Liner/RB
Number | Dry Dens|Opti.Moist | Soil+Cont| soil+cont | Mass | Mass | dry soil Cont Dens Dens Comp | Act. - Opti. | ID Number OK?
12th/1 102.2 215 330.5 311.8 18.7 | 2305 | 813 230 |1220| 992 97.1 15 S5011011-3| Yes
L2th/1 102.2 215 317.1 300.3 16.8 | 217.1 | 832 202 [129.1| 1074 | 105.1 -1.3 Yes
(West) S5011011-3
12th/1
(Eas) 102.2 215 330.6 314.0 16.6 | 230.6 | 83.4 199 |120.3| 1003 98.2 -1.6 sso11011.3| Yes

Permeability Testing Lot1

Depth of Wet Front 1.7 cm

Radius of Tube 0.32 cm

Radius of Ring 22 cm

Height of Water 162.0 cm

Soil/Water Temp 22 °C

R (from Table) 0.953

Change in Head 19.8 cm

Time 8 min

Ks 1.7E-07 cm/sec

Permeability Testing Lot1

Depth of Wet Front 1.3 cm

Radius of Tube 0.32 cm

Radius of Ring 22 cm

Height of Water 165.3 cm

Soil/Water Temp 22 °C

R (from Table) 0.953

Change in Head 51 cm

Time 8 min

Ks 3.4E-08 cm/sec

Permeability Testing Lot1

Depth of Wet Front 1.7 cm

Radius of Tube 0.32 cm

Radius of Ring 22 cm

Height of Water 157.7 cm

Soil/Water Temp 20 °C

R (from Table) 1

Change in Head 2 cm

Time 8 min

Ks 1.9E-08 cm/sec




Permeability Test Check

Test 1

Depth of Wet Front

Radius of Tube
Radius of Ring
Height of Water
Soil/Water Temp
R (from Table)

Change in Head
Time

Ks

4.4

0.16
21.9
131.9

23

0.931

11.3
8

7.7E-08

cm
cm
cm
cm
°C

cm
min

cm/sec

Lift ID:

LRJ7011026 (Inactive Lift Start-up) J7 Radon Barrier 868S; 615E



EC-1905 Calculation Check

Lift ID: LRP1010725 Spring Start-Up P1 Radon Barrier 1620S; 30W

Date:  6/17/04 ss10°®

Lift / Lot | Proctor Proctor Mass of | Dry Mass | Water | Cont |Mass of Moist Wet Dry % Moist. Diff. Proctor Liner/RB | Liner/RB
Number | Dry Dens [Opti.Moist | Soil+Cont | soil+cont | Mass | Mass | dry soil Cont Dens Dens Comp | Act. - Opti. | 1D Number OK? OK?

1st/1 100.0 22.5 323.3 310.4 129 | 2175 929 13.9 134.2 117.8 | 117.8 -8.6 A010717-2 | TRUE Yes

Permeability Testing Lot1

Depth of Wet Front 20 cm

Radius of Tube 0.32 cm

Radius of Ring 22 cm

Height of Water 164.5 cm

Soil/Water Temp 20 °C

R (from Table) 1

Change in Head N/A  cm

Time 8 min

Liner Regression 1.3902

Ks 1.2E-07 cm/sec




EC-1905 Calculation Check

Lift ID: LRP1011012 Radon Barrier P1 (In-Active Lift Start-Up) 1483S; 35W
14th Lift (Processed Clay)

Date:  4/29/02

Lift / Lot | Proctor Proctor Mass of | Dry Mass | Water | Cont [Mass of | Moist Wet Dry % Moist. Diff. Proctor Liner/RB
Number | Dry Dens|Opti.Moist | Soil+Cont| soil+cont | Mass | Mass | dry soil Cont Dens Dens Comp | Act. - Opti. | ID Number OK?
14th/1 96.0 25.5 230.6 214.9 15.7 | 130.6 84.3 18.6 1343 | 113.2 118.0 -6.9 S5011008 Yes
14th/2 96.0 25.5 317.3 301.8 155 | 217.3 84.5 18.3 127.8| 108.0 112.5 -7.2 S5011008 Yes
Permeability Testing Lot1 Sand Cone Lot#2
Depth of Wet Front 05 com Density of sand 95.3 pcf
Radius of Tube 0.32 cm Mass of sand to fill cone & plate 1787.1 ¢
Radius of Ring 22 cm Mass of sand & bottle before filling hole 6538.2 g
Height of Water 161.5 cm Mass of sand & bottle after filling hole & cone 3109.9 g
Soil/Water Temp 25 °C Mass of sand to fill hole & cone 3428.3 g
R (from Table) 0.889 Mass of sand to fill hole 1641.2 g
Change in Head 1.3 cm Mass of soil & container 2212.3 ¢
Time 8 min Mass of container 1219
Ks 3.1E-09 cm/sec Mass of wet soil 22002 g
[wet density of soil 127.8 pcf
Wet density per nuclear density gauge | 132.2 |pcf
Wet density correlation > .95 and < 1.05[ 1.03




Permeability Test Check

Test 1

Depth of Wet Front
Radius of Tube
Radius of Ring
Height of Water
Soil/Water Temp

R (from Table)

Change in Head
Time

Ks

4.4
0.16

21.9
131.9

23

0.931

11.3

8

7.7E-08

cm
cm
cm
cm
°C

cm
min

cm/sec

Lift ID:

LRP1011012 Radon Barrier P1 (In-Active Lift Start-Up) 1483S; 35W



EC-1905 Calculation Check

Lift ID: LRQ1040622 Q1 In-Active Start-up 1620S; 30W

Date:  6/22/04 7th Lift 10°
Lift / Lot | Proctor Proctor Mass of | Dry Mass | Water | Cont |Mass of Moist Wet Dry % Moist. Diff. Proctor Liner/RB | Liner/RB
Number | Dry Dens [Opti.Moist | Soil+Cont | soil+cont | Mass | Mass | dry soil Cont Dens Dens Comp | Act. - Opti. | 1D Number OK? OK?
7th/1 100.0 22.5 506.6 438.1 68.5 | 116.8 | 321.3 21.3 128.5 105.9 105.9 =il.2 A010717-2 | TRUE Yes
7th/1A 100.0 22.5 269.9 250.4 19.5 | 166.2 84.2 23.2 122.1 99.1 99.1 0.7 A010717-2 TRUE Yes
7th/2 100.0 22.5 276.1 258.4 17.7 | 172.6 85.8 20.6 125.8 104.3 104.3 -1.9 A010717-2 TRUE Yes
7th/2A 100.0 22.5 294.0 270.3 23.7 | 166.5 | 103.8 22.8 126.5 103.0 103.0 0.3 A010717-2 | TRUE Yes
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