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CLAY STOCKPILE AND TEST PAD REPORT
KETTLEMAN HILLS FACILITY
KINGS COUNTY, CALIFORNIA

I certify that this document and attachments presented in this report are accurate and
complete. This report was prepared by the staff of Geosyntec Consultants under my
supervision to ensure that qualified personnel properly gather and evaluate the
information submitted. Based on my inquiry of the person or persons who are directly
responsible for gathering the information, the information submitted is, to the best of
my knowledge and belief, true, accurate and complete.

\/Z(M_%W j0/20/09

Jant Soule Date
California Professional Civil Engineer No. 59815

SC0472 clay cqa f 121708.docx iv October 2009




Geosyntec®

consultants

1. INTRODUCTION
1.1 Terms of Reference

This report presents the results of the clay stockpile and test pad evaluation for
Chemical Waste Management, Inc. (CWMI) at the Kettleman Hills Facility in Kings
County, California. This report was prepared by Ms. Jane Soule, G.E., and has been
reviewed by Mr. Michael J. Minch, G.E., of Geosyntec Consultants, Inc. (Geosyntec),
in accordance with the peer review policies of the firm.

1.2 Project Description

The Kettleman Hills Facility is approximately 1,600 acres with approximately 474 acres
within the active operation area. The site is located in Kings County, California and is
owned and operated by CWMI. Three waste management units are currently permitted
and operated at the site, Landfill B-17 (Class II/III), Landfill B-19 (II/IIT) and Landfill
B-18 (Class I/II). The planned expansion of Landfill B-18 will require construction of
compacted clay liner (CCL) meeting the requirements of Subtitle C of Title 40 of the
Code of Federal Requirements (CFR) §264.301 and California Code of Regulations
(CCR), Title 23 §2541. These regulations specify that the CCL meet the following
requirements:;

e an in-situ (field) hydraulic conductivity no greater than 1x107 centimeters
per second (cm/s);

e at least 30 percent of the material, by weight, shall pass a No. 200 US.
Standard Sieve (0.075 mm); and

® be fine grained soil with a significant clay content without organic matter, in
the “SC” (clayey sand), “CL” (clay, sandy or silty clay) or “CH” (clay,
sandy clay) classes of the Unified Soil Classification System (USCS).

An onsite clay source was identified on the easten boundaries of the Landfill B-17
project area (see Figure 1). The potential clay source is part of the Pecten claystone
which has been used as a CCL for previous hazardous landfill liner construction
projects at the site and has been demonstrated to meet the regulatory requirements.
Previous clay investigations and testing programs on the Pecten claystone are
summarized in the following reports:

e Environmental Construction Services (ECS), 1991, “Clay Source Report,

Landfill B-18, Phases JA and IB, Kettleman Hills Facility, Kettleman City,
California, Prepared for Chemical Waste Management, Inc., 25 November 1991.
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e Environmental Solutions, Inc. (ESI), 1992, “Test Fill and Infiltrometer Test
Results, Landfill B-18 Phases I and II and Final Closure,” Prepared for
Chemical Waste Management, Inc., 23 January 1992.

e Golder Construction Services (GSC), 1993, “Landfill B-18, Phases IIA and IIB
Construction Reports Volume 1 — Clay Liner Source Report,” Prepared for
Chemical Waste Management, Inc., May 1993.

.These previous investigations are summarized in Section 2 of this report.

During the recent construction of Landfill B-17 Phase Al, approximately 24,000 cubic
yards (cy) of soil from the Pecten claystone located northeast of Landfill B-17 Phase Al
was excavated and stockpiled for future use in construction of a CCL for the proposed
Landfill B-18 expansion. Material from the stockpile was used to construct a test pad
for field hydraulic conductivity testing. The requirements of the test pad construction
are summarized in the project specifications Section 02220 (Geosyntec, 2007, see
Appendix A-1). Construction quality assurance (CQA) testing requirements for the clay
stockpile and test pad are summarized in the CQA Plan, Addendum 1 (Geosyntec, 2008,
see Appendix A-2). Appendix B contains photographic documentation detailing
activities during test pad construction and testing.

1.3 Purpose and Scope of Work

The purpose of this report is to document the method and equipment used during
construction of the test pad as a minimum basis for future construction, that the test pad
was constructed in accordance with the project specifications, and to evaluate whether
the soil from the identified clay source meets the regulatory requirements for a CCL.
Geosyntec’s scope of work included the following tasks:

¢  Visual observation and laboratory testing of the clay excavation and
stockpiling;
e  Observing and documenting construction of the test pad;

e  Performing in-place density and moisture content testing of the clay
test pad;

e  Laboratory testing of the clay test pad; and
e  Providing, installing, and monitoring a sealed double-ring infiltrometer

(SDRI) test on the clay test pad.

Geosyntec’s services also included preparation of this CQA report summarizing the
results of field observations and laboratory data.
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2. PREVIOUS ONSITE CLAY EVALUATIONS

Previous clay source evaluations have been performed at the Kettleman Hills Facility
for CCLs in Landfill B-18. Geosyntec has reviewed available reports on these activities.
A summary of these reports is provided below.

Material was excavated onsite from the Pecten claystone for use in the Phase I and II
clay liner for Landfill B-18. Field and laboratory testing from a SDRI test, site source
evaluation and liner construction was reviewed (ESI, 1992; ECS, 1991; and GSC,
1993). These reports indicate that the clay material used in construction of the Phase I
and II compacted clay liners had the following properties:

e  Unified Soil Classification System description as a fat clay (CH) with
an average of more than 80 percent or greater passing the No. 200
sieve (ranging from 48-94 percent);

e  High swell potential (ESI reported an average swell of 16.5 percent
under a low confining pressure);

e  Average Liquid Limit (LL) of approximately 76 (ranging from 35 to
90) and an average Plasticity Index (PI) of approximately 55 (ranging
from 18 to 68);

e  Laboratory hydraulic conductivity ranging from approximately
2 x 10" centimeters/second (cm/s) to 2 x 10”7 cm/s with an average on
the order of 8 x 10”° cm/s.

These reports indicate that the Pecten claystone material, when compacted to greater
than 90 percent of the maximum dry density per ASTM D1557 at a moisture content
between +2% and +5% of the optimum moisture content, has a laboratory and field
hydraulic conductivity less than 1x107 cmy/s.
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3. CLAY STOCKPILE
31 General

Clay material was excavated and stockpiled during July and August 2008 by Wood
Brothers, Inc., (WBI). The clay material was excavated from the Pecten claystone
located northeast of the Landfill B-17 area (see Figure 1). An engineering geologist
from Geosyntec identified the limits of the claystone in the field with WBI prior to
excavation. WBI stockpiled the low-permeability soil north of Landfill B-17 Phase Al
as approved by CWMI.  Geosyntec monitored the excavation and performed
conformance tests on the low-permeability soil as described in the following sections.

32 Stockpile Activities — CQA Monitoring

Geosyntec monitored that the borrow and stockpile areas were cleared and grubbed
prior to excavation. Geosyntec personnel documented the activities during the clay soil
excavation and stockpiling, and observed that material placed in the clay stockpile did
not contain significant quantities of sandy soils or other unsuitable material.

33 Clay Stockpile Pre-Construction Activities — CQA Testing

The project specifications (Appendix A-1) require that the material to be placed in the
clay stockpile meet the following specifications:

o  Free of debris, rocks, gravel greater than 1 inch in any direction and
other deleterious material;

e At least 30 percent of the material, by weight, shall pass the No. 200
sieve;

® Be classified as CL, SC, or CH in accordance with ASTM D2487; and

e  Have a compacted field hydraulic conductivity of less than or equal to
1x107 cm/sec’.

As the soil was excavated, Geosyntec collected representative samples and shipped
them to Excel Geotechnical Testing (Excel) for laboratory testing in accordance with
the CQA Plan. The following CQA tests were performed, at a minimum frequency of 1

! Field hydraulic conductivity of soils was evaluated using the SDRI (see Section 5).
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per 5,000 cubic yards (cy), to evaluate compliance of the clay stockpile with the
requirements specified for the clay source material:

e  Moisture-Density Relationship (ASTM D 1557);

e  Sieve Analysis (ASTM D 422);

e  Atterberg Limits (ASTM D 4318);

e  Classification (ASTM D 2487); and

e  Hydraulic Conductivity (ASTM D 5084), remolded sample.

The required testing frequencies are presented in Table 2.

The moisture-density relationship (modified Proctor) testing results (ASTM D 1557),
documented in Appendix C-1, indicate that the low-permeability soil had a maximum
dry unit weight ranging from approximately 106 to 120 pcf with an optimum moisture
content varying from approximately 13 to 18 percent.

Atterberg limits (ASTM D 4318) testing performed on the clay stockpile is documented
in Appendix C-1. Results of this testing indicate a Liquid Limit (LL) varying from 61
to 110 percent and a Plasticity Index (PI) ranging from 38 to 69 percent. The sieve
analysis (ASTM D 422) test results indicate that the low-permeability soil had a fines
content ranging from 74 to 94 percent. These tests cited above indicate that the soil is
classified as fat clay (CH) according to ASTM D 2487 soil classifications.

As required by the technical specification, Geosyntec obtained bulk samples of the clay
stockpile at the specified frequency for hydraulic conductivity testing (ASTM D 5084).
The samples were compacted to a minimum of 92 percent relative compaction with
moisture contents ranging from 2 to 5 percent wet of the optimum moisture content.
Hydraulic conductivity test results ranged from 2 x 10® to 9 x 10® cm/s. The hydraulic
conductivity test results are presented in Appendix C-1.

5C0472 CLAY €04 £ 121708 .docx 5 December 2008



Geosyntec®

consultants

4. CLAY TEST PAD CONSTRUCTION
4.1 Overview

CQA testing was performed during the construction of the clay test pad by using
methods and frequencies specified in the Project Documents, as presented in Table 2.
Laboratory and field test results performed on the clay stockpile and test pad are
included in Appendix C. Appendix B contains photographic documentation detailing
activities during test pad construction and testing.

4.2 Clay Liner Test Pad Construction
4.2.1 General

The construction of the clay test pad began on 28 July 2008 and was completed on 7
August 2008. The test pad was constructed approximately 50 feet wide by 50 feet long
and consisted of six 6-in lifts. Observations and testing conducted on the clay liner test
pad by Geosyntec are described in the following sections. SDRI testing is described in
Section 5.

4.2.2 Test Pad Construction

Geosyntec CQA personnel continuously monitored activities performed prior to and
during construction of the clay test pad. CQA monitoring activities performed during
clay test pad construction included monitoring of processed material placement,
measurement of lift thickness, documentation of the number of passes performed by
compaction equipment, and a visual assessment of incoming soil. The following
sections describe construction test pad.

4221 Site Preparation

Prior to construction of the test pad, the area was cleared and grubbed. The subgrade
was then proof-rolled to eliminate soft zones, irregularities, and abrupt changes in
grade. The subgrade was graded to slope a grade of approximately 2 to 3 percent to
provide positive drainage.

4222  Stockpile Material Processing

WBI moisture conditioned the clay in the stockpile prior to placement in lifts for the test
pad. Moisture conditioning typically included applying water to the surface with a
water truck. Due to cementation in the formational soil, significant quantities of
oversize particles were present in the stockpile. Further, due to the high plasticity of the
clay material, significant clods were present upon wetting. The material was processed
in the stockpile to reduce particle/clod size by mixing using a tractor with a rotary disc
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and a bushog®. In addition, one to three laborers were present to manually remove
oversize particles.

4223  In-situ Material Processing, Placement and Compaction

Soil was transported to the test pad area from the adjacent stockpile area with
paddlewheel scrapers. The test pad was constructed in six lifts, each with a compacted
lift height of no greater than 6 inches. Loose lift thickness was on the order of 8 inches.
Moisture was added periodically with a water truck to maintain the clay’s moisture
content.

Each lift was compacted with approximately 16 passes using a Rex 3-35 pad foot
compactor (specification sheet for compactor is provided in Appendix B-2). After
placement and compaction of each lift, a series of field density test were conducted to
measure the soil density and compaction (See Section 4.2.3). In order to improve the
bonding between layers, the surface of each lift was scarified and wetted with the disc
and bushog prior to placement of a new lift.

The surface of the test fill was graded level with a motor grader, and rolled with two
passes of a single drum smooth roller. The test pad was covered in an additional lift of
clay and visqueen to minimize desiccation until installation of the SDRI was initiated.
The visqueen and additional lift were removed prior to construction of the SDRI.

4.2.3 Test Pad Construction — CQA Testing
Compaction and moisture content specifications for the clay test pad are as follows:

“The clay shall be compacted to at least 92 percent relative compaction. The
moisture content shall be uniform and shall be 2% to 5% wet of optimum
moisture content.”

CQA testing was conducted on the clay test pad to control the amount of moisture in the
fill, monitor the effectiveness of the compaction procedures, and to evaluate the
properties of the low-permeability soil. Geosyntec performed the following tests during
and after the construction of the clay test pad:

e  Nuclear Density and Water Content (ASTM D 6938);
e  Moisture-Density Relationship (ASTM D 1557);

? A bushog is typically used in agricultural applications to clear weeds between rows.
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¢  Sieve Analysis (ASTM D 422),

¢  Thin-wall, Drive Tube Density (ASTM D 2937),

o  Atterberg Limits (AST D4318);

e  Hydraulic Conductivity (ASTM D 5084); and

o  SDRI (ASTM D 5093) (described in Section 4.4.3.4).

The required frequencies and the number of tests taken during construction of the clay
test pad are listed in Table 2.

In-place field density/moisture was monitored by the nuclear gauge (ASTM D 6938)
and the drive cylinder test (ASTM D 2937). Areas with failing moisture content or
compaction tests were reworked or replaced. Holes from nuclear gauge or drive
cylinder testing were filled with powdered bentonite.

Results obtained from the nuclear density gauge indicated that the low-permeability soil
was compacted with an average moisture content of 21 percent and an average relative
compaction of 94 percent. Drive cylinder test and in-place density/moisture test results
are included in Appendices C-1 and C-2, respectively.

Saturated hydraulic conductivity was measured by laboratory flexible wall permeability
testing (ASTM D 5084). Samples were obtained by using thin wall tubing and sent to
Excel for testing. Saturated hydraulic conductivity measured in the laboratory ranged
from 3 x 107 to 1 x 10 cm/s. The hydraulic conductivity test results performed on the
clay test pad are summarized in Table C-3 of Appendix C-1.

5C0472 CLAY CQA4 T 121708 .docx 8 December 2008
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5. SDRI TESTING
5.1 Overview

A SDRI test (ASTM D-5093) was performed to evaluate the field hydraulic
conductivity of the clay test pad and to provide a correlation between field and
laboratory hydraulic conductivity.

The SDRI test provides a direct measurement of the vertical, one-dimensional,
infiltration rate of water through soil at very low confining stresses. The SDRI
apparatus includes a 2-ft square inner ring and a 6-ft square outer ring. This large size
allows for the testing of both micro (i.e., inter-granular) and macro (i.e., through
discontinuities) effects on the infiltration rate of liquid flow through a soil layer. The
infiltration rate (q) is defined as the quantity of liquid entering a porous material per
unit area per unit time. The hydraulic conductivity (k), which is not a direct
measurement from this test, is defined as the flux of liquid per unit hydraulic gradient.
Derivation of equations relating infiltration rate to hydraulic conductivity is provided in
Section 5.4.

5.2 Site Preparation and Equipment Installation

The SDRI was installed by Geosyntec personnel on 12 August 2008. The SDRI test
apparatus consists of an open-air, square shaped, metal outer ring and a covered, square
shaped, fiberglass inner ring. The outer ring measures 6 ft on a side, and 3 ft high. The
inner ring measures 2 ft on each side and 10-inches high at its peak. The outer ring was
embedded in a bentonite chip filled trench to an average depth of 18 in. The inner ring
was embedded in a bentonite grout filled trench to an average depth of about 3 in. Both
the inner and the outer rings were then filled with water. The outer ring was filled with
water to a depth of approximately 12 to 13 in., completely submerging the inner ring. A
flexible bag was attached to the inner ring with flexible Tygon tubing and barbed nylon
hose fittings. The infiltration rate was measured for the 4 ft section of the test pad soil
directly underlying the inner ring. During the test, the outer ring served only as a water
reservoir for inducing a uniform hydraulic head and a flow boundary to produce one-
dimensional vertical flow beneath the inner ring. Floating panels of insulation were
placed in the water reservoir to reduce evaporation. This insulation also mimimized
changes in water temperature. The SDRI set up is shown schematically in Figure 2.

Water-filled flexible bags were attached to the inlet port of the inner ring. The flexible
bags were submerged underwater in the outer ring reservoir. This allowed the hydraulic
head on the inner ring to equalize with that of the outer ring without flow between the
two rings. Flow into the inner ring was measured over discrete time intervals by
measuring the change in mass of the bags. The SDRI was installed 12 August 2008 and
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data was collected between 13 August and 13 October 2008, when the test was
terminated and the equipment was removed.

53 Data Collection

Geosyntec personnel collected the SDRI data during the majority of the testing period
however, CWMI personnel collected data while Geosyntec was not on-site and supplied
the data to Geosyntec. The data recorded included the following:

° Outer Ring Water Depth (Dy) - measured using a stationary scale as the
depth of standing water in the outer ring,

° Water Temperature (T) - measured with a thermometer as the water
temperature in the outer ring,

e Depth to the Inner Ring (H;) - measured depth from a point on the top of
the inner ring to a stationary string hung across the outer ring. This
measurement evaluates swelling of the clay in test area.

® Inner Ring Infiltration (M-M¢) - measured as the difference between
initial and final weight of the water in the flexible bags for a given period
of time, and

® Soil Moisture Content (MC) - measured after completion of the test for
the soil column beneath the inner ring; the profile of MC vs. depth was
used to estimate the depth of the wetting front.

5.3.1 Outer Ring Water Depth (Dy)

The water depth in the outer ring (D) was recorded using a ruler fixed to the outer ring.
The ring was filled up to 12.1 to 13.8 in. above the test fill pad surface. The depth of
water was used to estimate the total hydraulic head to induce flow. Table 3 presents the
measured outer ring water depths.

53.2 Water Temperature (T)

The temperature of the water (T) was measured with a thermometer placed in the outer
ring reservoir. Temperature was measured to estimate the effects of thermal expansion
and contraction of the water on the infiltration rate. Water within the inner ring could
expand and contract slightly with changes in temperature. As the water cools, it
contracts and more water is pulled out of the flexible bags and into the space within the
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inner ring; as the water warms, it expands and is pushed out of the ring into the bag.
The density of water is non-linearly related to its temperature. Table 3 also presents the
measured water temperatures.

Based on the field measurements, the temperature changes are considered negligible
between initial and final readings. Therefore, the space within the inner ring above the
test section remained relatively constant between these readings.

533 Depth to Inner Ring (H,)

The depth to the inner ring (H,) was recorded using a ruler measuring the distance
between a point on the top of the inner ring to a stationary string fastened across the
outer ring. This value corresponds to the height of swell of the clay in the test area.
Total swell was estimated to be greater than 3.5 inches. Table 3 presents the measured
outer ring water depths.

5.34 Inner Ring Infiltration (M;-My)

Flexible bags were used to measure the volume of water infiltrating through the test
section underlying the inner ring. The inner ring infiltration data were collected by the
following procedure for each time interval:

® flexible bags were filled with water and their valves were closed. The
exterior of the bags were then dried and weighed to the nearest tenth of a
gram (M5);

2 each bag was submerged in the outer ring with the valves still closed;

. each time interval for infiltration monitoring was started by attaching the

flexible bags to the inner ring inlet tube connected to the lower flow port
and the valves opened; the date and time was recorded;

o each time interval for infiltration was ended by closing the valve on the
flexible bag, disconnecting the bag from the inner ring inlet tubing, and
recording the date and time;

. the use of multiple bags allowed for the beginning of one interval to be
concurrent with the end of the previous interval as a full bag was

swapped out for partially emptied bag;

° the flexible tubing was secured so that it remained submerged; and
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@ the flexible bags were removed from the outer ring reservoir, dried, and
weighed to the nearest tenth of a gram (My);

The volume of water infiltrating the test section during a particular time interval was
computed by subtracting the final bag mass from the initial bag mass (i.e., M¢M,).
Table 3 presents the measured masses of the bags.

535 Soil Moisture Content (MC)

At the end of the test, the soil moisture profile was evaluated by taking soil samples
from below the inner ring. The water from within the inner and outer rings was first
evacuated and the inner ring removed to allow sampling of the test section soil.

Soil samples were obtained by cutting 6-in by 6-in block samples with 0.1 foot and 0.2
foot thicknesses down to a maximum depth of 2 feet (24 inches) below the surface.
Each 0.1 ft or 0.2 ft. interval was placed in a sealed plastic bag to preserve the in-situ
moisture content. The soil moisture content was tested in the laboratory in accordance
with ASTM D 2216. Results of the moisture content tests are discussed in Section 5.5.2
and are presented in Appendix D.

54 Theory

The seepage of water into the test area is driven by the hydraulic gradient caused by the
ponded water and high capillary suction of the partially saturated clay (as opposed to
fully saturated conditions associated with laboratory tests).

The saturated hydraulic conductivity can be computed using a form of Darcy’s Law
which includes terms for the total hydraulic gradient. The governing equation that
describes the infiltration of water through the compacted clay is developed below, based
on the terms and sign convention in Figure 2.

= e An
q= —ki=—k- M

Where,
q = infiltration rate per unit area and time (L/T)
k = saturated hydraulic conductivity (L/T)

%—E = total hydraulic gradient (L/L), or i

Ah=h;-h;

AL = Zy—Z2

h = Total Head
h=z+¢

z = elevation head
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¢ = pressure head due to hydraulic head or soil suction/tension
(Z21+@1)— (Z2+@2)
= % l 2
1 (z1-22) @

For any given wetting front, Ly = z; — z;. Substituting this into Equation (2), the
infiltration rate at any wetting front is calculated as:

_ | e
q= k[.’.f Lf+1l (3)

As shown in Figure 2, at Point 1, the pressure head is equal to the depth of water in the
outer ring, Dy, with soil suction/tension equal to zero (i.e., the soil is saturated). At Point
1, the pressure head is D¢ = ¢,. Also, since the clay fill is unsaturated below the wetting
front, the in situ pressure head at Point 2 will be equal to the soil suction and negative in
sign convention, and can be designated simply at ¢, i.e., ¢= - 2. Substituting into
Equation (3):

= B[Py 2
q= k[Lf+Lf+1] 4)

Equation (4) is time dependent. That is, the infiltration flow rate per unit area (q) and
the depth of the wetting front (Ly) are interrelated and vary with time. As the wetting
front advances, Equation 4 can be rearranged to calculate hydraulic conductivity as the
infiltration rate appears to stabilize from daily readings:

k=_L 5
- )

Rind

Equation 5 was used to calculate the hydraulic conductivity of the compacted clay liner.
Results of the test are presented below in Section 5.5.

5.5 Results

5.5.1 Infiltration Rate

The infiltration rate per unit area (q) is calculated as the total water lost during a
measured time increment. The calculated infiltration rate (q) is presented in Table 3.

The infiltration rate at the end of the test was measured at 8 x 107 cm/s and was
observed to generally decrease over time (see Figure 3).
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552 Wetting Front

The conventional method to estimate the depth to the wetting front {Dy) at the end of the
test requires obtaining moisture content samples along a vertical column of soil below
the inner ring. The moisture profile with depth is then compared against the saturation
line and the original moisture content to estimate the depth of the wetting front.

Geosyntec collected moisture samples at 0.1 to 0.2 feet increments along two moisture
columns. Figure 4 presents a plot of this moisture content versus depth. As shown in
Figure 4, the moisture content decreases with depth as would be expected when
significant swelling of the clay occurs®. Based on the results of the moisture content
testing and visual observation of the soil upon excavation®, the wetting front (Ly) is
estimated to be approximately 1.4 feet (17 inches). At a depth of approximately 1.9 feet
(23 inches), the moisture content of the soil beneath the inner ring is equivalent to the
as-compacted conditions. The soil between depths of 1.4 feet and 1.9 feet represent an
area where increased moisture content, but not saturated, due to soil suction.

553 Soil Suction

Soil suction was not directly measured as part of this field work. However, lysimeters
installed as part of the SDRI constructed for development of Phase I/II of Landfill B-18
(ESL, 1992) measured a soil suction of 280 inches of pressure with tensiometers in
unsaturated soil below the SDRI inner ring.

Geosyntec developed a soil-moisture characteristic curve for the soil at the wetting
front, relating the volumetric water content of the soil to the suction head, using the van
Genuchten function (van Genuchten, 1980). The van Genuchten curve-fitting
parameters used in the function were back-calculated from the water retention
parameters recommended in the Hydraulic Evaluation of Landfill Performance (HELP)
model documentation (Schroeder et al. 1994) for moderately compacted clays of high
plasticity. Based on the moisture content measured in the laboratory for the soil just
below the wetting front, the soil-moisture characteristic curve results in an unsaturated
soil suction of approximately 33 feet (396 inches). This value is on the same order of
magnitude with the suction pressures measured in the field during previous

3 Moisture content at saturation is a function of the dry density of the soil (i.e., the volume of void space).
As soil swells and becomes less dense, the volume of void increases, thereby increasing the moisture
content at saturation.

* Free water was observed in the voids of the soil matrix to a depth of approximately 1.4 feet. From

approximately 1.4 feet to 1.9 fect, the material was softened and visually wetter. At a depth of
approximately 1.9 feet and below, the soil was hard visually similar to areas outside the SDRI area.
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investigations. For use in these calculations, Geosyntec has assumed a soil suction of
280 inches (23 feet) consistent with that previously monitored at the site.

554 Hydraulic Conductivity

Using Equation 5, the hydraulic conductivity is calculated using the data from the last
testing interval, as follows:

" q 7.6x 1077 cm/s 4.2x10~%cm/
> =BG Ean L ek Ty
—i+ Lf+1 T+ T+ 1

The results of this test indicate that the field hydraulic conductivity of the Pecten
claystone, when compacted to the specifications presented in Appendix A, meet the
hydraulic conductivity requirements of a compacted clay liner as outlined in Section
1.2.

5.5.5 Laboratory Data and Comparison to Field Data

As discussed in Section 4.2.3, Geosyntec tested the hydraulic conductivity of 10
samples collected using 3-inch diameter thin-wall Shelby tubes from the test pad area.
These samples were tested at a minimum confining pressure of 2 psi. The average
hydraulic conductivity of the laboratory testing on the test pad samples is approximately
5.1 x 10™ cm/s (see Appendix C).

The field test results are approximately one order of magnitude higher than laboratory
results. These differences are expected and may be attributed to the unrestrained
swelling of the clay which occurs during field testing when compared to laboratory
results which have small consolidation pressures preventing some of the swelling. The
low hydraulic conductivity measured in the laboratory is a function of the consolidation
pressure used in the test to prevent swelling.

By comparing laboratory and field hydraulic conductivity testing, the following
correlation factor (CFy) is calculated:

kfield _ 4.2x10_8(.'m/3
kiap  5.1x10-%c¢m/s

CFk - - 8.2
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Therefore, during future construction a correlation factor of 8.2 should be applied
against laboratory test results to estimate field hydraulic conductivity of the CCL.
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6. SUMMARY AND CONCLUSIONS

Excavation and stockpiling of clay from the Pecten Claystone, as well as test pad
construction, was performed in general accordance with the requirements presented in
Appendix A. The excavated clay was classified as a fat clay (CH) with more than 30
percent of the material, by weight, passing the No. 200 sieve. This material, when
tested in the both the laboratory and field, has a hydraulic conductivity no greater than
1x10 7 cm/s. Therefore, this material meets the requirements of a CCL as defined by 40
CFR §264.301 and CCR Title 23 §2541. Further, this material is similar to the material
previously used as CCL for Landfill B-18 at the Kettleman Hills Facility (see Table 4).

During future construction a correlation factor of 8.2 should be applied against
laboratory test results to estimate field hydraulic conductivity of the CCL.
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TABLE 1
CLAY STOCKPILE TESTING FREQUENCIES
Test ASTM Standard Required Number Actual

Frequency of Tests Frequency'
Moisture-Density
Relationship ASTM D 1557 1 per 5,000 CY 7 1 per3,371 CY
Sieve Analysis ASTM D 422 1 per 5,000 CY 7 1 per3,371 CY
Atterberg Limits | ASTM D 4318 1 per 5,000 CY 7 1 per3,371 CY
Hydraulic
andictiviey ASTM D 5094 1 per 5,000 CY 7 1 per 3,371 CY
Notes

1. Based on approximately 23,600 cy of clay material stockpiled.

TABLE 2
CLAY TEST PAD TESTING FREQUENCIES
Test ASTM Required Number of Tests
Standard Number of
Tests
Bulk Samples:
M‘l’{‘:::f:) n'; ;l‘.‘:“y ASTMD 1557 3 3
In-Situ Density/Moisture:
Nuclear Density ASTM 6938 5 per lift 40 (min 5 per lift)
Shelby Tube Samples:
Sieve Analysis ASTM D 422 6 6
Density ASTM D 2937 6 10
Atterberg Limits ASTM D 4318 6 10
Hydraulic Conductivity ASTM D 5094 6 10
5C0472 CLAY CQA £ 121708.docx 19 December 2008




TABLE 3 Geosyntec®
SDRI MEASUREMENTS conmltarits
Water | Water Inner initial (rull) Final (empty) Elapsed Infiltration
Date Time |Level, Df| Temp. | Rain? Ring Bag Mass Bag Mass Time Flow Rate
(in) (°F) Height, Hs (in) (grams) (grams) (hours) Q (cm®/s) | q (cm/s)
8/13/2008] 8:00 1275 76 N 1485.1 0
8/14/2008| 8:04 12.75 | 80 N 1618.7 0 175.6 0 24.07
8/14/2008| 1254 | 12.75| 82 N 20233 | 1865.1 179 0 28.90
8/15/2008| 8:34 1275| 84 N 9.8 0 1885.1 ? 1703.1 48.57
8/16/2008| 7:40 1263 | 84 N 9.6 2167.8 | 20495 | 2039 | 1893 71.67
8/17/2008| 8:50 12.50 | 86 N 9.4 19146 | 18345 | 2562 | 854.7 96.83 0.0343 | 9.2E-06
8/18/2008| 8:27 1244 | 84 N 9.2 22724 | 19441 | 462.8 | 5489 120.45 0.0322 | 8.7E-06
8/19/2008| 7:55 12.38 | 83 N 9.0 2110.8 | 17405 | 6387 | 958.9 143.92 0.0310 | 8.3E-06
8/20/2008| 8:07 12.25 | 81 N 8.8 18483 | 1862.2 | 1600.7 | 318.2 168.12 0.0222 | 6.0E-06
8/21/2008] 8:10 12.25| 82 N 8.6 2099.7 | 2137.4 | 6218 | 1581 192.17 0.0173 | 4.7E-06
8/22/2008| 8:03 12.38 | 82 N 8.5 2031 | 2056.7 | 2012.4 | 9407 216.05 0.0149 | 4.0E-06
8/23/2008] 8:18 1225 | 82 N 8.4 20148 | 2074 | 1169.2 | 1666.4 240.30 0.0143 | 3.9E-06
8/25/2008| 8:32 12.13| 84 N 8.3 19846 | 19985 | 3939 | 15546 288.53 0.01233 | 3.3E-06
8/26/2008] 7:02 | 1325 84 N 8.2 19563 | 1978 | 1126.4 | 1784.4 311.03 0.01324 | 3.6E-06
8/27/2008| 8:09 13.13] 84 N 8.1 2035 | 2032.4 | 1070.2 | 1802.9 336.15 0.01174 | 3.2E-06
8/29/2008| 8:t2 13 86 N 7.9 2027.3 2079.2 | 12046 384.20 0.00453 | *See Note
8/30/2008] 8:49 | 12.9375| 88 N 7.8 2018.6 968.3 408.82 0.01195 | 3.2E-06
8/31/2008] 8:37 | 12.9375| 86 N T 2057.4 | 1804.4 | 1076.2 432.62 0.01t00 | 3.0E-06
or2r2008| 8:57 | 12.75 | 80 N 7.6 2088.4 907.9 | 748.1 480.95 0.013 | 3.4E-06
932008 9:11 | 12628 | 80 N 7.5 2078.2 1027.9 505.18 0.012 | 3.3E-06
9/4/2008] 8:15 | 12.5 81 N 7.5 2119.4 1191.4 528.25 0.011 | 2.9E-06
9/5r2008| 9:05 | 138 82 N 7.4 2220.5 | 2297.6 | 11313 553.08 0.011 | 3.0E-06
9/8/2008} 8:30 | 13.7 85 N 7.2 2008.5 2013.2 | 909 624.50 0.00621 | 1.7E-06
g/e/2008| 8:30 | 13.5 84 N 7.2 2227.8 648.50
9/10/2008| 8:35 | 135 82 N 7.1 2226.6 1625.7 672.58 0.00694 | 1.9E-06
9/11/2008] 8:25 | 13.1 80 N 7.1 4262.8 | 23298 | 1761.4 696.42 0.005 | 1.5E-08
9/15/2008] 10:10 | 13.313 | 82 N 7 2246.4 3730.2 | 1466 794.17 0.004 | 1.1E-06
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TABLE 3 Geosyntec®
SDRI MEASUREMENTS consultants
Water | Water Inner Initial (full) Final (empty) Elapsed Infiltration
Date Time |Level, Df| Temp. | Rain? Ring Bag Mass Bag Mass Time Flow Rate

@) | CF Height, Hs (in) (grams) rams) (hours) Q (em*ss) | q (cmis)

9/16/2008| 8:20 13.25 82 N 6.9 2142.4 1788.2 816.33 0.006 1.5E-06
9/17/2008] 8:35 13.125 82 N 6.9 2175.8 1718.9 840.58 0.005 1.3E-06
9/18/2008] 8:06 13 79 N 6.9 2045.3 1760.4 864.10 0.005 1.3E-06
9/19/2008| 8:37 13 78 N 6.9 1946.9 1663.8 888.62 0.004 1.2E-06
9/22/2008| 8:31 12.75 76 N 6.8 1970 1087.7 960.52 0.003 8.9E-07
9/23/2008| 8:28 | 12.6875| 75 N 6.8 1984.6 1666.9 984.47 0.004 9.5E-07
9/24/2008| 8:33 | 12.625 76 N 6.8 1722.2 1596.5 1008.55 0.004 1.2E-06
9/25/2008] 8:10 | 12.375 78 N 6.7 1590.1 1498.8 1032.17 0.003 7.1E-07
9/26/2008| 8:20 12.25 78 N 6.6 14981 | 1756.2 | 1281.2 1056.33 0.004 9.6E-07
9/29/2008] 9:00 | 13.375 82 N 6.6 2293.3 1167.2 | 1410.2 1129.00 0.003 7.1E-07
9/30/2008] 9:30 12.25 80 N 6.6 2284.8 1951.2 1153.50 0.004 1.0E-06
10/1/2008] 9:10 12.25 82 N 6.6 2305.4 2269.8 1177.17 0.000 4.7E-08
10/2/2008| 8:45 13.25 80 N 6.6 22121 1968.3 1200.75 0.004 1.1E-06
10/3/2008]| 9:30 13.25 77 N 6.5 2166.4 | 22371 1759 1225.50 0.005 1.4E-06
10/6/2008] 9:50 13 72 N 6.5 2303.2 2161.3 | 1587.9 1297.83 0.003 6.8E-07
10/7/2008] 8:25 13 72 N 6.4 22191 2161 1320.42 0.002 4.7E-07
10/8/2008] 11:00 | 12.875 74 N 6.4 2164.5 1958.5 1347.00 0.003 7.3E-07
10/9/2008] 10.30 12.75 72 N 6.4 2159.3 1731 1370.50 0.005 1.4E-06
10/10/2008] 9:30 12.50 | 68 N 6.4 2297.5 | 21849 | 1810.1 1393.50 0.004 1.1E-06
10/13/2008| 9:01 12.5 61 N 6.3 1915.6 1837.6 1465.02 0.003 7.6E-07

* Field data from 8/28/08 unclear. No bag weights recorded. Data not used.
=Empty bag, data not used
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COMPARISON OF CURRENT AND PREVIOUS LABORATORY TEST

RESULTS OF PECTEN CLAYSTONE

Percent
Soil Passing No. LL/PI Laboratory Hydraulic
Classification | 200 Sieve' (%) Conductivity'
(%) (cm/s)
Current 89 3x10%
Investigation wd (74— 94) = (9x10%t03x10%)
Previous Landfill 9
>80 8x10
RS S C,L A (48 - 94) el 2x107t02x101%
Testing
Notes:

1. First value reported is approximate average test results. Values in parentheses are ranges of data

results.

2. Values reported are approximate averages.
3. Based on ECS (1991), ESI (1992), and GSC (1993).
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APPENDIX A-1
Project Specifications — Section 02220

SC0472 CLAY €04 f 121708 .docx 24 December 2008



SECTION 02220

COMPACTED CLAY LINER

PART 1 - GENERAL

1.1

1.2

1.3

SCOPE OF WORK

A Furnishing all labor, materials, tools, supervision, transportation, and installation
equipment necessary for the construction of the Compacted Clay Liner (CCL) test
pad, as specified herein, as shown on the Construction Drawings and in
accordance with the Construction Quality Assurance (CQA) Plan.

B. Earthwork Contractor shall construct the CCL test pad to the elevations, lines,
grades, and dimensions as shown on the Plans and described in the Specifications,
unless otherwise directed by the Engineer.

C. Earthwork Contractor shall use clay from the source(s) selected by the owner.

D. The clay borrow source may contain some debris and oversize particles. The
Earthwork Contractor shall remove large and easily recognizable debris. This
debris must be removed prior to clay placement. Debris removal is considered part
of the cost of clay placement.

RELATED SECTIONS

A. Section 02200 - Earthwork

REFERENCES

A. ASTM D422 - Standard Test Method for Particle Size Analysis of Soils

B. ASTM D854 - Standard Test Methods for Specific Gravity of Soils

£ ASTM D1140 - Standard Test Methods for Amount of Material in Soils Finer than
the No. 200 Sieve.

D. ASTM D1556 - Standard Test Method for Density and Unit Weight of Soil in Place
by the Sand-Cone Method.

E. ASTM D1557 - Test Method for Laboratory Compaction Characteristics of Soil
Using Modified Effort

F. ASTM D1587 - Standard Practice for Thin-Walled Tube Geotechnical Sampling

of Soils

P:\Projects\KHF - B-17 Phase Al - SC0386'Specs\FINAL - 11-07'Technical Specs\SC0386 Specs 112907.doc
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COMPACTED CLAY LINER SECTION 02220

G. ASTM D2216 - Standard Test Method for Laboratory Determination of Water
(Moisture) Content of Soil, Rock, and Soil-Aggregate Mixtures.

H. ASTM D2434 - Standard Test Method for Permeability of Granular Soils (Constant
Head).

L ASTM D2487 - Standard Test Method for Classification of Soils for Engineering
Purposes.

L ASTM D2922 - Standard Test Methods for Density of Soil and Soil-Aggregate in
Place by Nuclear Methods (Shallow Depth).

K. ASTM D3017 - Standard Test Method for Water Content of Soil and Rock in Place
by Nuclear Methods (Shallow Depth).

L. ASTM D4318 - Standard Test Methods for Liquid Limit, Plastic Limit, and
Plasticity Index of Soils.

M. ASTM D5084 - Standard Test Methods for Measurement of Hydraulic
Conductivity of Saturated Porous Materials Using a Flexible Wall Permeameter.

N. ASTM D5093 - Standard Test Method for Field Measurement of Infiltration Rate
Using a Double-Ring Infiltrometer with a Sealed Inner Ring

0. Landfill B-17 Phase Al, Kettleman Hills Facility, Construction Quality
Assurance Plan (CQA Plan).

14 QUALITY ASSURANCE

A Construction Quality Assurance (CQA) monitoring shall be the responsibility of the
Owner or Owner's Representative in accordance with the approved CQA Plan.

B. Quality control testing associated with filling and compaction operations shall be
performed by the Owner or Owner's Representative in compliance with the CQA
Plan and this Specification. The Contractor shall assist the Owner or Owner's
Representative in obtaining clay samples at the frequencies provided in the CQA
Plan.

C. Contractor shall provide labor, materials (granular bentonite), and equipment (chain
trencher) necessary for the installation of the QA Monitor supplied Sealed Double
Ring Infiltrometer equipment in accordance with ASTM D5093.

D. Earthwork Contractor shall give advance notice of at least 24 hours to the Owner or

Owner's Representative when ready for compaction testing and inspection.

P:\Projects\KHF - B-17 Phase Al - SC0386'Specs\FINAL - 11-0M\Technical Specs'SC0386 Specs 112907.doc
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COMPACTED CLAY LINER SECTION 02220

PART 2 - PRODUCTS

21 CLAY

A

Clay at the borrow source may not meet the contract specification for moisture
content. Drying and/or wetting of this material may be required prior to placement.

Clay shall be free of debris, rocks, gravel greater than 1 inch in any direction, and
other deleterious material.

At least 30 percent of the material, by weight, shall pass the No. 200 sieve.

Acceptable soils are those meeting the requirements of ASTM D 2487 for CL, SC,
or CH with a compacted field permeability of less than or equal to 1x107 cm/sec.

2.3 EQUIPMENT

A

P:\Projects\KHF -

Provide equipment to excavate and transport clay from borrow source to test pad
area.

Compaction equipment shall be of suitable mechanical type and adequate to obtain
the densities specified, and shall provide satisfactory breakdown of materials to
form a dense fill. Flooding or jetting methods of compaction shall not be used.

Locations inaccessible to heavy equipment shall be compacted by means of
manually controlled pneumatic or vibrating tampers or by approved equivalent
methods to achieve specified densities.

Compaction equipment shall be operated in strict accordance with the
manufacturer's instructions and recommendations.  Equipment shall be
maintained in such condition that it shall deliver the manufacturer's rated
compactive effort. If inadequate relative compaction is obtained, the Earthwork
Contractor shall provide larger and/or different types of additional equipment at
no additional cost. Hand-operated equipment shall be capable of achieving the
specified densities.

Operate compaction equipment in strict accordance with the manufacturer's
instructions and recommendations. If inadequate densities are obtained, provide
larger and/or different types of additional equipment at no cost to the Owner.

Provide water application equipment free of leaks and equipped with a distributor
bar or other accepted device to ensure uniform application.

Provide processing equipment suitable for providing a material that has a uniform
moisture content.

B-17 Phase Al - SC0386\Specs\FINAL - 11-07\Technical Specs\SC0386 Specs 112907.doc
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COMPACTED CLAY LINER SECTION 02220

On-site water source shall be made available for the EARTHWORK
CONTRACTOR for the work included in this Section. The water source is located
approximately 1.25 miles north of the project area and shall be identified in the pre-
bid meeting at the site.

PART 3 - EXECUTION

3.1

32

GENERAL

The Earthwork Contractor shall:

A

Verify that the survey control system is installed and properly protected from
construction operations prior to all earthwork, including clay placement.

B. Fill and compact all holes and other depressions prior to placement of clay.

C. Maintain surface of clay at minimum 2 percent grades for drainage.

D. Material incorporated into clay, determined by the Owner or Owner's
Representative to be in violation of Specification requirements, shall be removed by
the Earthwork Contractor at the Earthwork Contractor’s expense.

TEST PAD CONSTRUCTION

A Fill and compact all holes and other depressions prior to placement of clay.

B. Test pad area shall be cleared and grubbed.

C. Construct a test pad on the prepared subgrade. Surface of the test pad subgrade shall
be proof-rolled to eliminate soft zones, irregularities, and abrupt changes in grade.
Slope the finished subgrade surface at a grade of approximately 2 to 3 percent. No
standing water or excessive moisture is allowed to accumulate on the surface of the
subgrade.

D. The test pad shall be 50 feet long, 50 feet wide, and 3.5 feet deep. Some of the
techniques to be monitored include: moisture conditioning, clod removal,
scarification between lifts, number of equipment passes, lift thicknesses, and
compactive effort.

E. The Earthwork Contractor will be responsible for verification that material that

does not meet the Specifications is removed from the clay prior to placement.
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COMPACTED CLAY LINER SECTION 02220

Material incorporated into clay, determined by the Owner or Owner's
Representative to be in violation of Specification requirements, shall be removed by
the Earthwork Contractor at the Earthwork Contractor’s expense.

Contractor shall breakdown claystone materials as necessary to meet maximum
particle size requirements.

The clay material shall be compacted to at least 92 percent relative compaction.
The moisture content shall be uniform and shall be 2% to 5% wet of the optimum
moisture content.

Clay material shall be compacted in lifts with a compacted thickness of no greater
than 6 inches.

Maintain surface of clay at minimum 2 percent grades for drainage.

Earthwork Contractor shall take adequate measurements to prevent moisture loss
from the CCL.

Placement of successive clay layers shall not begin until the Owner or Owner’s
Representative has accepted the previous layer. Any damage to the previous layer
or deterioration subsequent to acceptance shall be repaired by the Earthwork
Contractor to the satisfaction of the Owner or Owner's Representative at the
expense of the Earthwork Contractor.

Earthwork Contractor shall scarify the top of each lift and correct moisture content
prior to placement of overlying lift.

Clay shall not be placed and compacted if the ambient air temperature drops below
32°F.

Earthwork Contractor shall seal the last and uppermost layer of CCL, after
achieving the compaction requirements, with two passes of a single drum smooth
roller.

Where test results indicate that the lift thickness, maximum particle size, in-place
density/moisture content and or permeability of any portion of the clay does not
meet the specified requirements, that particular portion shall be re-tested by the
Owner or Owner's Representative and/or re-worked or replaced by the Earthwork
Contractor at his expense until the required condition has been attained and the
resulting product meets or exceeds the Specification requirements. No additional
fill shall be placed over an area until the existing fill has been tested horizontally
and vertically and determined by the Owner or Owner's Representative to meet the
Compacted Clay Liner Specifications of this document.

P:\Projects\KHF - B-17 Phase Al - SC0386'Specs\FINAL - 11-07\Technical Specs\SC0386 Specs 112907.doc
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COMPACTED CLAY LINER SECTION 02220

Assist the QA Monitor in obtaining cylinder push samples of the test fill per
ASTM D1587 for laboratory permeability testing. These samples will be used to
correlate field to laboratory permeability results.

Provide equipment and personnel to assist the QA Monitor in installing the Double
Ring Infiltrometer per ASTM D 5093. The Infiltrometer has a 6-foot square outer
ring and a 2-foot square inner ring. It is assumed that the assistance will require
two laborers for one working day. Equipment needed includes:

grout mixer

20 50-Ib bags of bentonite grout (Volclay or similar)
wheelbarrow and shovels for placing grout in trenches
1200 gallons of potable water for test

eo o

Keep personnel and equipment away from test area while test in running (estimated
to be six weeks).

3.3 FIELD QUALITY CONTROL

A.

The minimum frequency and details of quality assurance testing are provided in
the CQA Plan. The Earthwork Contractor shall be aware of all field quality
assurance requirements and activities, and shall incorporate these into his
schedule.

All test holes, pits or other perforations resulting from testing of soils shall be
filled with soil compacted to the satisfaction of the Owner or Owner's
Representative.

If a defective area is discovered in the earthwork, the Owner or Owner's
Representative will determine the extent and nature of the defect by performing
additional tests, observations, a review of records, or other means that the Owner
or Owner's Representative deems appropriate.

After the Owner or Owner’s Representative determines the extent and nature of a
defect, the Earthwork Contractor shall correct the deficiency at his expense to the
satisfaction of the Owner or Owner's Representative.

Additional testing will be performed to verify that the defect has been corrected
before the Earthwork Contractor performs any additional work in the area of the
deficiency.

The Owner or Owner's Representative will determine in-place density and
moisture content by any one or combination of the following methods: ASTM
D1556, D2922, D2216, D3017, or other methods selected by the Owner or
Owner's Representative. The Earthwork Contractor shall cooperate with this
testing work by leveling small test areas designated by the Owner or Owner's
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COMPACTED CLAY LINER SECTION 02220

Representative. Backfilling of test areas shall be at Earthwork Contractor's sole
expense. The frequency and location of testing shall be determined solely by the
Owner or Owner's Representative. The Owner or Owner's Representative may
test any lift of fill at any time, location, or elevation.

**END OF SECTION 02220**
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LANDFILL B-17 PHASE Al
KETTLEMAN HILLS FACILITY
CONSTRUCTION QUALITY ASSURANCE PLAN

ADDENDUM NO. 1

1.1 Clay Liner Excavation

a

Q

Monitor that limits of borrow area are staked before work.
Monitor that borrow area is cleared and grubbed prior to excavation.
Visually observe excavated material for consistency with specifications.

Monitor that upper 2 vertical feet of excavated material and material not meeting clay
material specifications is stockpiled in general fill stockpile.

Sample excavated material at a frequency of one sample per 5,000 cy of material
excavated and perform the following laboratory tests:

o Moisture-Density Relationship (ASTM D1557)
o Sieve Analysis (ASTM D422)
o Atterberg Limits (ASTM D4318)

0 Hydraulic Conductivity (ASTM D5094), remolded sample, compacted at a
minimum of 90% relative compaction and at +2% optimum moisture content per
ASTM D1557, at confining stress of 2 psi.

1.2 Clay Liner Test Pad

A compacted clay test pad will be constructed to evaluate the excavated material’s
performance as a compacted clay liner with a maximum hydraulic conductivity of 1x107
cm/sec.

Q

]

a

Monitor that limits of borrow area are staked before work.

Determine correlation between number of passes with compaction equipment and
relative density.

Document equipment used to construct test pad.

Monitor that clay material meets the particle size requirements in the project
specifications (1-inch maximum).

Monitor that material is placed in lifts with a compacted thickness no greater than 6
inches.

Monitor that moisture content is uniform and meets the project specifications.

Kettleman Hiils Faciiity
Landfill B-17 Phase A1 Addendum No. 1-1



@ Document number of passes for each lift.

0 Perform nuclear density tests (ASTM D2922 and D3017) at a frequency of five tests
per lift being placed.

g Collect a minimum of three bulk samples to be tested for Moisture-Density
Relationship (ASTM D1557)

a Collect a minimum of six in-situ samples using thin-wall samplers (Shelby Tubes) from
the completed compacted clay to be tested for the following:

o Sieve Analysis (ASTM D422)
o Density (ASTM D2937)
o Atterberg Limits (ASTM D4318)

o Hydraulic Conductivity (ASTM D5094)

Kettleman Hills Facility
Landfill B-17 Phase A1 Addendum No.1-2
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Kettleman Hills Facility

%

07-31-08

: Date:

Photo No.:

Photographer: | David Williams

Subject: Preparing to perform FDT on clay test pad

Project: Kettleman Hills Facility | City/State: | Kings County, California
Photo No.: 2 | Date: [ 07-31-08
Photographer: | David Williams

Subject: Documenting FDT on clay test pad

Project: Kettleman Hills Facility | City/State: | Kings County, California

PAProjects\KHF B17 A1 CQA SC0472\Photos\Clay Test Pad SDRI\Clay CQA Photo Log.doc 1



Kettleman Hills Facility

o
Geosyntec

Photo No.: 3 | Date: { 08-07-08
Photographer: | Jane Soule

Subject: Compaction of clay test pad with REX 3-35

Project: Kettleman Hills Facility | City/State: | Kings County, California

Photo No.: 4 | Date: | 08-07-08
Photographer: [ Jane Soule

Subject: Preparing to take Shelby tube samples on final clay test pad lift

Project: Kettleman Hills Facility | City/State: | Kings County, California

P:\Projects\KHF B17 Al CQA SC0472\Photos'Clay Test Pad SDRIClay CQA Photo Log.doc
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Kettleman Hills Facility
r
08/12/2008
Photo No.: 5 [ Date: | 08-12-08
Photographer: | David Williams
Subject: Removal of visqueen Jayer used to maintain moisture of clay test pad prior to SDRI installation
Project: Kettleman Hills Facility | City/State: | Kings County, California
08/12/2008
Phote No.: 6 | Date: | 08-12-08
Photographer: | David Williams
Subject: SDRI Installation, cutting trench for inner ring
Project: Kettleman Hills Facility | City/State: | Kings County, California

PAProjects\KHF B17 Al CQA SC0472\Photos\Clay Test Pad SDRIClay CQA Photo Log.doc 3
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08/12/2008
Photo No.: 7 | Date: | 08-12-08
Photographer: | David Williams
Subject: SDRI Installation, inner ring in place
Project: Kettleman Hills Facility [ City/State: | Kings County, Califomia
Photo No.: 8 | Date: | 08-12-08
Photographer: | David Williams
Subjeet: SDRI Installation, filling outer ring with water
Project: Kettleman Hills Facility | City/State: | Kings County, California

P:\Projects\KHF B17 Al CQA SC0472\Photos\Clay Test Pad SDRIVClay CQA Photo Log.doc 4



Kettleman Hills Facility

08/12/2008

A

|

Photo No.: 9 | Date: | 08-12-08
Photographer: | David Williams

Subject: SDRI installation complete

Project: Kettleman Hills Facility | City/State: | Kings County, California

Photo No.: 10 | Date: | 08-27-08
Photographer: | Jane Soule

Subject: SDRI during monitoring with insulating cover.

Project: Kettleman Hills Facility | City/State: | Kings County, California

P:\Projects\KHF B17 A1 CQA S§C0472\Photos\Clay Test Pad SDRIClay CQA Photo Log.doc
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Geosyntec®

Photo No.: 11 | Date: [ 10-13-08

Photographer: | Jane Soule

Subject: SDRI Setup, showing measurement of depth of water & thermometer, siring used to evaluate

swell (depth to top of inner ring).

Project: Kettleman Hills Facility | City/State: | Kings County, California
Photo No.: 12 | Date: | 10-13-08
Photographer: | Jane Soule
Subject: Edge of outer ring, showing extensive swell of clay {beyond that of bentonite installed along

seam), after draining of water.
Project: Kettleman Hills Facility | City/State: | Kings County, California

P:\Projects\KHF B17 Al CQA SC0472\Photos\Clay Test Pad SDRI\Clay CQA Photo Log doc




Kettleman Hills Facility

Photo No.: 13 | Date: | 10-13-08

Photographer: | Jane Soule

Subject: SDRI removal, stakes placed on ground surfaces to show extent of swell (approximately 5 -6
inches)

Project: Kettleman Hills Facility [ City/State: | Kings County, California

Photo No.: 14 | Date: | 10-13-08

Photographer: | Jane Soule

Subject: Excavation of trench around SDRI for removal

Project: Kettleman Hills Facility Landfill B-17, Phase Al | City/State: | Kings County, California

PAProjects\KHF B17 A1 CQA SC0472\Photos\Clay Test Pad SDRIClay CQA Photo Log.doc T
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Kettleman Hills Facility
Photo No.: 15 | Date: | 10-13-08
Photographer: | Mike Minch
Subject: Sampling of 50il for moisture content testing from inner ring area
Project: Kettleman Hills Facility | City/State: | Kings County, California

P:\Projects\KHF B17 Al CQA SC0472\Photos\Clay Test Pad SDRIVClay CQA Photo Log doc 8



Kettleman Hiils Facility

Photo No.: 16 | Date: | 10-13-08

Photographer: | Jane Soule

Subject: Excavated trench within inner ring area, significant moisture evident to depth of 1.3 - 1.4 feet,
increase in moisture from as-compacted condition evident to depth of 1.8 to 1.9 feet.

Project: Kettlernan Hills Facility | City/State: | Kings County, California

P:\Projects\KHF B17 Al CQA SC0472\Photos\Clay Test Pad SDRIClay CQA Photo Log.doc 9
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Rex MODEL 3-35 PACTOR SPECIFICATIONS

L

{419 mm)

206
(8248 mm)

s den
mi
ENGINE (

Model 6V53 Detroit Diesel, 185
H:P. @ 2500 RPM, variable speed
governor, 22” (559 mm) blower
type fan, two stage dry type
replaceable element air cleaner
with service indicator, fuel

and oil filters.

TRANSMISSION AND
TORQUE CONVERTER

Clark C-28000 series 3-speed
forward and reverse power shift
matched to a Clark C-270
series converter. Speeds:
1st-2.75; 2nd-7.25; 3rgd-10.5.

DRIVE

3-Wheel configuration for effective
full width compaction and stabkility,
all wheels drive. No Spin front
ditierential; Mechanical driveline
with eavy duty universals.

AXLES AND WHEELS

Clark 33810 series heavy duty
axles front and wear. Wheels:
Open ring segmented pad type,
3" x 5" (76.2 mm x 127 mm)
pads with raker bars.

STEERING

Articulated front steer actuated by
two hydraulic rams. Inside tdrning
radius; 113" (3429 mm); Qutside
turning radius; 22'6" (6858 mm).

BRAKES

Hydraulically operated, multiple
disc service arakes running in oil.

Mechanically operated muitiple
disc parking brake.

SHOCK PROTECTION

AND SHIELDING

Rear axle is shock absorber
mounted. All wheels equipped with
rubber cushions mounted

between outer ring and inner ring
to reduce shock and eliminate
metal-to-metal contact. Fenders,
guards, and railings designed

for maximum operator protection.
Engine compartment protected

by heavy gauge hood which opens
fully with spring assist.

BLADE

9’ Wide, Large full width blade.
Hydraulically operated with up,
down, and float positions. Blade
raise above grade: 34" (864 mm);
Blade down below grade: 4

(102 mm).

ELECTRICAL
12 Volt system, 62 amp alternator,

voltage regulator, starter,
emergency and service shutoff.

HYDRAULICS

A fully filtered system with service
indicator, gear type pump, and
spool valves

LIGHTS
Two front, two rear.

GAUGES

Ammeter, engine il pressure,
transmission temperature and

NoﬁWe raserve tha right to amend these specifications at any time without notice
The only warranty applicable Is our slandard written warmanty. We make no other warranty, expresssd or Impliad.

{2756 mm)

8'3%"
{2534 mm)

-— e O 14"

10
(2097 mm)
pressure, water temperature, hour
meter, fuel, air cleaner service
indicator, and tachometer.

OPERATOR CONTROLS

& POSITIONING

Side facing, four way adjustable
seating for full visibility front and
rear. Travel direction and range
and blade positioning hand
controls. Braking and travel speed
pedal controls. All located for
operator comfort.

ROPS ... 36.000¢ (16330 KG)
Operating weight with
ROPS . . . 37,500¢ (17010 KG)

343 PSI (24.11 KG/cm?)

CAPACITIES

Fuel 125 gal. (473 liters), hydraulic
system 55 gal. (208 liters),

cooling system 13 gal. (49 liters),
transmission and torque converter
8.5 gal. (32 liters), engine
crankcase 4 gal. (15 liters), wheel
ends 16 pts. (7.5 liters) ea ,
differential 34 pts. (16 liters) ea.

OPTIONS

1. Enclosed cab with builtin
ROPS, windshield wipers, front
and rear tinted glass, dome
light. lockable doors

Open ROPS

Heater and defroster fan -

Air conditioning

Cold weather starting kit

] COMPACTIVE EFFORT T

Mbhwm

ReEXWORIS

P.O. Box 2037

Milwaukee, Wisconsin 53201

TELEX 26-9576

International Offices: Milwaukee, Bogota, Miami,
Athens, Singapora, Paris

Distributors in all principal ¢ities of the world

NIXON EQLF SORIPRIENT &7
APOSD GLARY STREET
GRIGF 1T SPRINGS, CA., 80771
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TABLE C-1
SUMMARY OF GEOTECHNICAL LABORATORY TEST RESULTS

CLAY SOURCE TESTING - PECTEN CLAYSTONE

KETTLEMAN HILLS FACILITY, KINGS COUNTY, CALIFORNIA

Atterberg Limits Soi | Fmes Content Laboratory “Permeability (ASTM D5084) |
Site Classification Natural | Maximum . . . .
Sample | Date Sampled Source LE PL| Pl | (ASTMD %;# 00 Moisture| Dry ap'.'mum D“r’zU: i !g::;ture C:x:rau_hc_:
No. 2487) leve Content | Density oisture ight tent uctivity
% % B % 171 % % cmis
CL-1 07/16/08 Clay stockpile 95 33| 62 CH 874 153 111.0 173 99.1 19.1 9.3E-G8
CL-2 07/24/08 Clay stockpile 61 231 38 CH 73.8 8.1 119.7 125 107.6 14.7 6.3E-08
CL-3 07/24/08 Clay slackpile 110 4t | 69 CH 93.5 226 106.0 18.0 96.9 201 4.0E-08
CL4 Q7/27/08 Clay stockpile 88 27 | 61 CH 90.7 12.4 111.9 154 103.0 17.2 4.9E-08
CL-5 07/27/08 Clay test pad 113.6 16.0
CL-6 07/31/08 Clay tesl pad 92 21l "M 105.6 18.4 5.3E-09
CL-7 07/31/08 Clay test pad 90 23 | 67 100.0 206 3.6E-09
CL-8 07/31/08 Clay test pad 88 27 | 61 103.1 20.9 1.0E-08
CL-9 07/31/08 Clay test pad 88 29 | 59 104.6 21.2 3.1E-09
CL-10 | 08/03/08 Clay tesl pad 113.1 17.9
CL-11 08/03/08 Clay stockpile 94 30 | 64 CH 89.8 16.2 112.8 16.6 103.5 18.3 2.3E-08
ClL-12 08/04/08 Test Pad/FDT S 204
CL-13 08/04/08 Test Pad / FDT 8 189
CL-14 08/04/08 Test Pad / FDT 14 206
CL-15 08/07/08 Clay tes1 pad 110.0 17.4
CL-16 08/07/08 Clay tesi pad 98 31| 67 CH 89.5 19.2 103.3 19.2 9.0E-09
CL-17 OBI(I?IOB Clay test pad 99 30 | 69 CH 87.8 18.4 109.4 17.7 2.6E-09
CL-18 08/07/08 Clay tesi pad 95 27 | 68 CH 80.3 18.7 105.1 19.5 5.8E-09
CL-19 08/07/08 Clay tes] pad 98 32 | 66 CH 91.2 17.7 109.0 18.3 4 4E-09
CL-20 08/07/08 Clay tes! pad 95 28 | 67 CH 93.6 20 109.3 18.0 4.7E-08
CL-21 08/07/08 Clay tesl pad 103 29| 74 CH 914 18.5 108.4 18.7 2.7E-09
CL-22 08/08/08 Clay stockpile 98 32 | 66 CH 87.2 15.7 107 .4 18.1 98.7 20.3 5.8E-08
CL-23 | _o0a/i/a Clay stockpile 89| 27 | 62 CH 8538 99 | 1121 | 152 | 1030 | 174 6.4E-08
Average: 93 29 | 64 89 17 112 16 104 19 2.6E-08
Max: 110 41| 74 94 23 120 18 109 21 9.3E-08
M__{n: 61 21| 38 74 8 106 13 a7 15 2.6E-09

FDT = Field Density Tesl

L= Lift Number




TABLE C-2
SUMMARY OF GEOTECHNICAL LABORATORY TEST RESULTS - STOCKPILE SAMPLES

CLAY SOURCE TESTING - PECTEN CLAYSTONE
KETTLEMAN HILLS FACILITY, KINGS COUNTY, CALIFORNIA

Atterberg Limits Soil Fines Content Laboratory Permeability (ASTM D5084)
Site Classification Natural | Maximum ; ; ; ;

Sample | Date Sampled Source w |e| P (asT™MD %;: 200 | poisture|  Dry ?np".‘"‘u:"'" 33’.”2:‘ 'g"':t‘“'f C:":’a”."‘?

No. 2487) Ve Content | Density oisture eig onten nductivity
% % _ ~ % b’ % b’ % cm/s

CL-1 07/16/08 Clay stockpile 85 33| 62 CH 874 15.3 111.0 1Z.3 89.1 19.1 9.3E-08
CL-2 07/24/08 Clay stockpile 61 23 | 38 CH 73.8 8.1 1187 125 107.6 14.7 6.3E-08
CL-3 07/24/08 Clay stockpile 110 41 | 69 CH 935 226 108.0 18.0 96.9 201 4.0E-08
CL-4 07/27/08 Clay stockpile 88 27 | 61 CH 90.7 124 111.9 15.4 103.0 | 17.2 4.9E-08
CL-11 08/03/08 Clay stockpile 94 30 | 64 CH 89.8 16.2 112.8 16.6 103.5 18.3 _2.3E-08
CL-22 08/08/08 Clay stockpile 98 32| 66 CH 87.2 15.7 107.4 18.1 98.7 20.3 5.8E-08
CL-23 08/11/08 Clay stockpile 89 27 | 62 CH 85.8 9.9 112.1 15.2 103.0 17.4 6.4208
Average: 91 [30] 60 87 14 112 16 102 18 5.6E-08

Max: 110 41 | 69 94 23 120 18 108 20 9.3E-08

Min: 61 23| 38 74 8 106 13 97 15 2.3E-08

— R Ty




TABLEC-3
SUMMARY OF GEOTECHNICAL LABORATORY TEST RESULTS - TEST PAD SAMPLES
CLAY SOURCE TESTING - PECTEN CLAYSTONE
KETTLEMAN HILLS FACILITY, KINGS COUNTY, CALIFORNIA

Atterberg Limits Soil Fines Content Laboratory Permeability (ASTM D5084)
Site Classification Natural | Maximum . - : s
Sample| Date Sampled Source Ltk [pPL| P| (ASTMD %;.‘* 200 | moisture|  Dry %’;‘i'm ‘\’n’,"e.”:t" mm’f ng:w
Ko, 2487) eve Content | Density y 9 = ty
% % % [+ % | wm® % cm/s
CL-5 | 07/27/08 Clay test pad 1136 | 160
CL-6 07/31/08 Clay test pad 92 218 T 105.6 18.4 5.3E-09
CL-7 07/31/08 Clay test pad 90 23 | 67 100.0 20.6 3.6E-08
CL-8 07/31/08 Clay test pad 88 27 | 61 103.1 209 1.0E-08
CL-9 07/31/08 Clay test pad 88 29 | 89 104.6 21.2 3.1E-09
CL-10 08/03/08 Clay test pad 113.1 17.9
CL-12 08/04/08 Test Pad / FDT 5 20.4
CL-13 08/04/08 Test Pad /FDT 8 18.9
CL-14 08/04/08 Test Pad / FDT 14 20.6
CL-15 08/07/08 Clay test pad 110.0 17.4
CL-16 08/07/08 Clay test pad 98 31| 67 CH 89.5 19.2 103.3 19.2 9.0E-09
CL-17 08/07/08 Clay test pad 99 301 69 CH 878 18.4 109.4 177 2.6E-09
CL-18 08/07/08 Clay test pad 95 27 | 68 CH 90.3 18.7 105.1 19.5 5.8€-09
CL-19 08/07/08 Clay test pad 98 32 | 66 CH 912 17.7 109.0 18.3 4.4E-09
CL-20 08/07/08 Clay test pad 95 28 | 67 CH 836 20 109.3 18.0 4.7E-09
CL-21 08/07/08 Clay test pad 103 | 29 | 74 CH 914 185 108.4 | 187 2.7E-09
e s
Average: 95 28 | 67 91 19 112 17 106 19 5.1E-09
Max: 103 32174 94 21 114 18 109 21 1.0E-08
Min: 88 211 59 88 18 110 16 100 18 2 6E-09
FDT = Field Density Test beometric  535% (G

L= Lift Number MEAN



Geosyntec® YW
consultants WASTE MANAGEMENT
SOIL SAMPLE LOG
PROJECT: Kettleman Hills Landfill
LOCATION: Kettieman City, CA. PROJECT NO.: SC0472 TASK NO.: 03/1
DESCRIPTION: Cell B17, Phase Al Clay test pad VEAR: 2008
SAEAZE’ELE SAI.N.;%PLE VISUAL DESCRIPTION (LOCAs'l?l:);:gEPﬂ-D MATERIAL TYPE TﬁngNﬁUiODS ?g
1101 Brocish, arts Cig_y________c_lﬁw stoceol e Clay Winey soi Puz2 UL 1557, cosd DD
lo-2 PN / ' < D |
zICL-3 )%
nlcr- o 4 ¥ JD
20 § Clay fect pad/L-2 DV
cL& Clay testpad /1 3 s
oL 7 e ALY
1oL B | AV
“|CL 4 |4 LS D
CL 0 y ClayTest pad / L-Y Juw)-
Ll Rrowaish grey clay Clay shock Sile, D42, 1557, 4318, 508F D)
oL 12 a0 1 Tostpad (-4 {FPL & )
¢l 13 lostpad/L-4[€DT 8 Y]
cL ¥ est pad/1-5 /FOT M D) |
oL 15 Claytedt god [ 1- 6 P
. (L 16 cg),j;@é  pod /- T Dsogg DBV
53 |CL V7 '
oL 12
W ic 19
 [CL..22 7 ,
<t H 4
NOTES:
CHECKED BY:
Soil Sample Log

Page § 07"~

o9 u g,




Geosyntec® W
consultants VASTE MANAGESMENT |
SOIL SAMPLE LOG
PROJECT: Kettleman Hills Landfill
LOCATION: Kettleman City, CA. PROJECT NO.: SC0472 TASK NO.: 03/1
DESCRIPTION: Cell B17, Phase A1 __Clay test Pad YEAR: 2008
SITE LAB SOQURCE DATE QA
SAMFPLE SAMPLE VISUAL DESCRIPTION (LOCATION/DEPTH) MATERIAL TYPE SAMPLED TEST METHODS D
NO. NO. (dey/mno)
CL~272. ijv\ [qreyﬂg.rf Clay &od‘ff‘ e Clag liner sl |8/B__ 11557, 422, 4318 . | o
CL-2% v Clay stockepile t ¥ W/8_ 1557, 430 4318 gogd <]«
NOTES:
CHECKEDBY: Page of 1.

Soil Sample Log



& 2 i 1 N : Kettle: B-17 Landfill
Excel Geotechnical Testing, inc. | FrofectName etieman
_______"Excelignce in Testing” - Project No: 309
941 Forrest Strest, Rosweil, Georgla 30075 Cllent Sample ID:  CL-0I
Tel: (770) 650 1666 Fax: (770) 650 6786 Lab Sample No: Gl15
€134, 3 s , : 3 L .
1148, D24, 0.248% Di¥s SOIL INDEX PROPERTIES O et Camthcnion Armrter e
3 Coarse l Fine CMI Medivm I Fine Sih l Clay
Cobbles
3 Gravel Sand Fines
U.S Siandard Sieve Sizes and Numbers
12° OIS 1WA NIIE M 40 20 M40 %60 100 200
L1 PR N T S Y | 1 PR T 1 I
100 et e T
90 | i E
® 80 H a
-
%n 70
z 60
)
g
B
£ 40 |
-
8 30
5 =20
10
0
1000 100 10 I 0.1 0.01 0.001 0.0001
Graln Slze ( mm )
Sieve No. | Slze (mm)] % Flner Tydromecter 80 —
= Purticle Dlameler | % Finer t
3 75 100.0 (mm) .
2 50 100.0 | - o
L5 375 100.0 ~ t L
" 25 100.0 E 50 i Cllor Ol
»
aq" 19 1000 ¥ A Line
£ 40
g 9,5 190.0 r
w4 475 57.0 g 30
#10 2,00 95.9 Grave] (%)t 30 A » }
#20 0.850 952 Sand (%): 96 I Milee Ol
40 0.425 944 Fines (%): 87.4 0k
w60 | 0250 | 926 Silt {%): p Latk e PR o e
#1100 | 050 | 896 {Ciny (%): 0 10 20 30 40 50 60 70 80 90 00 110120
Coefl, Unif. (Cu):
ISpec!ﬂeGnvily(-); I | Coefl. Curv. {Ce):
Client Lab Moisture Fines Content Atterberg Limits Engineering Classification
Sample Sample Content < No. 200 LL PL Pl
ID. No: (%) (%) () 1 ) ] ¢
CL-01 G115 15.3 874 95 33 62 CH - Fat clay

Note(s):




H . Project Name: Kettleman B-17 Landfil
Excel Geotechnical Testing, inc. Jeshltam
e “Excellence In Testing"” Project No: 309
t 841 Forrest Street, Roswell, Georgla 30075 Client Sampie ID:  CL-02
Tel: {770) 860 1686 Fax: {770) 8650 5786 Lab Sample No: G124
D14, Bi314,D 368, idte SOIL INDEX PROPERTIES et i
by ek Coarse J Fine Colml Medium Finc Sile l Clay
s S — —1 —
3 Gravel Sand Fines
U.S Siandard Sieve Sizes and Numbers
2 3 OIS 1M I M no %20 w40 #50 F1O0 200
1 1 I e T | [ | ] L 1 ] il i i 1
100 T —-8ro-p q;:, ! T T 1
90 I | : | 14 | 1 | ! |
= N I | i I
& BO 1| | H1 1 it i 1
g o BlH i e |
S i AR i |
z 60 Bl | | UL I HHEA A
| ‘ , | , H |
E 50 ! E | | | H | ! ! g | Wi
g i il iy | i i
| 1 1-1 Hijd W14
g 40 | 1 ‘. (] ' 3 I
L3 ]
g 30 BHITI | ’ i il
o | i
5 20f tHH
4] bl
10 | . | [ [ I | F ( i | |
0 B 0 8 Y N 1 | 2 119108 i I TR PR idilg i 14 100 00 G O Y4 1) 0 O
1000 100 10 | 0.1 .01 0.00) 0.0001
Grain Size { mm )
Sieve No. | Stze {mm) | % Finer Hydrometer 80
= Particle Dismeter | % Finer
3 75 100.0 (mm) -
2 50 1000 ot
i
15 s 1000 - ;
i 25 1000 ‘.E 50 |, CHor OH
g 19 1000 ] [ A Line
= 40
38" 95 | 1000 i [ °
¥4 4.7 96 5 0}
1o 200 994 [Gravel (%): 04 "
20 CLor Dt}
#20 0.850 99.2 Sand (%) 258 Atligrot
40 0.425 98.0 Fines (%): 738 10
60 | 0250 | 943 St (%): o rmarari .. 11 5 (TS o AP e e
#100 0.150 84.6 Clay (%) 0 10 20 30 40 50 60 70 80O %0 100i10 120
#200 0.075 73.8 Liquid Limit ( LL)
Coeff. Unlf. (Cu):
Specific Gravity (- ) | | Coeff, Curv. (Cey:
Client Lab Moisture Fines Content Alterberg Limits Enginecring Classificalion
Sample Sample Content < No. 200 LL PL Pl
1D, No: (%) (%) {-) (-) ()
CL-02 Gi2d4 8.1 738 61 23 38 CH - Fat clay wilh sand

MNote(s):




F - - . B-
E Excel Geotechnical Testing, inc, | FroiectName:  Kettleman B-17 Landfil
“Excelisnce in Testing” Project No: 309
941 Forrest Street, Roswell, Georgla 30075 Cilent Sample 1ID:  CL-03
Tel: (770) 650 1666 Fax: (770) 650 5786 Lab Sample No: G147
i b 1. Diss SOIL INDEX PROPERTIES e Cursitiore e e
Couse |  Fine co-m[ Medium ] Fine Sikt Clay
i Cobbies
Gravel Sand Fines
D.5. Standard Sieve Sizes and Numbers 2
12* 3® 2150 1A 1 TVE M4 #10 20 840 860 ¥I00 #200
1 L L4141 11 11 ] { | L L 1 L 1
100 o .
5
| I
2 w0
:go 70 1
z 60 K
E 50 B
B :
£ 45
g 30
£ 2 i
Ha :
10 f
5k
1000 100 10 1 0.1 0.01 0.001 0.0001
Grain Size ( mm )
Sieve No. | Size (mm)| % Finer n7Y"'"'",""“ 80
Particle Diameter | % Finer
3" 75 100.0 M 70
o 50 100.0
1.5 375 100.0 .
1" 25 100.0 S |
34 19 1000 5
8" 95 | 1000 ®
#4 475 100.0 g 30
#10 2.00 99.8 Gravel (%): B
#20 0850 | o9 Sand (%) 6.5
#40 0.425 98.3 Fines (%) 9.5 io
#50 0250 | 972 Silt (%): 0 el 7 Ll B aP EPa S U
#100 | o0Js0 | 959 [Ciay (%): 0 10 20 30 40 50 60 70 80 90 100 1J0 120
Coefl. Unif. (Cu):
[Specific Gravity (-): | | Coeff. Curv. (Ce):
Client Lab Moisture Fines Contenl Atterberg Limits Engineering Classification
Sample Sample Content < No. 200 LL PL Pl
. No: (%) (%) () | ) ] ¢
= ——=IC ==
CL-03 -I Gi47 22.6 93.5 110 41 69 CH - Fat clay

Note(s):




: i Kettlernan B-17 Landfill
Excel Geotechnical Testing, inc, | FrofectName:  Keltiema
e L “Excellence in Testing” . Project No: 309
t 941 Forrest Street, Roswell, Georgia 30076 CHent Sample ID:  CL-04
Tel: (770) 650 1666 Fax: (770) 650 6786 Lab Sample No: G166
AST 134, D412, D34 . Crmvity, Molit. Content,
01140, B2116,D 447, D338 SOIL INDEX PROPERTIES e Cantion Adbocs i
Cosse | Fine |Como| Modion | Finc Silt | Clay
g Cobbles
Grovel Sand Fines
US Siandsid Siove Sizos and Numbers
1’ F OIS 1MUY M o RO W0 W50 4100 €200
1 1 | = B T (B S i 1 1 1 1 1 1 1 1
T 11 T | T T
(1] Hi ‘
— B
& ' {
= L || iy
i L
-3 | H 1 i
IS || [l HH
s ‘ { 1
£ | i
] { :
D.: 20 ‘ | H | { . ' ‘ . ‘. 1
10 {: 1 I ; it Hit HH ‘ {
L Al A Wilid 1§ i 114511 & A l‘illj;l Ll Illlili 1} 70 I pildld 4 4
1000 100 10 | 0.1 0.01 0.001 0.0001
Graln Slze (mm )
Sleve No. | Size (mm)| % Finer Tydrometer . 20
= Particle Dinmeler | % Finer
3 75 100.0 (mm) h
2 50 100.0 i
U Lint e
5 315 100.0 - i
i 25 100.0 = 50 b Clioe O
-
314" 19 100.0 < 1 A" L.
E w0}
378" 95 100.0 & |
#4 4.75 100.0 é B
#10 2.00 99.9 Gravel (%) [
20 - Clor
¥20 0.850 997 Sand (%): 9.3 Mil or OH
#40 0.425 938 Flnes (%): 90.7 o r
w60 | 0250 | 971 Silt (%): M Losrmand, T B G
#100 0.150 94.0 Clay (%): 0 10 20 30 40 50 60 70 80 90 100 110120
200 0.075 90.7 Liguid Limit {LL)
Coefl, Unif. (Cu):
,Spc:ilk Gravity (- )2 l ] CoefL. Curv. (Ce):
Client Lab Moisture Fines Content Atlerberg Limits Engincering Classification
Sample Sample Content < No. 200 LL PL Pl
ID. No: (%) (%) {-) (-) (-)
CL-04 Gl66 124 90.7 88 27 61 CH - I'at clay

Note(s).




Project Name: Kettleman B-17 Landfill
Project No: 309
Client Sample ID: CL-1!

- Excel Geotechnical Testing, inc.

Ee “Excellence in Testing"

941 Forrest Street, Roswell, Georgla 30076

DLHi8,B2114.D 347, DOS SOIL INDEX PROPERTIES e g
Coarse Fi C Medi Fi Silie Cl
{[ oo [l [ [ -
Gravel Sand Fines
U.S. Standard Sieve Sizes and Numbers =
12" 3 2"15° 134 120 M #10 #20 w40 #60 NY00 #2200
1 L ) T B T O I | 1 1 i 1 1 i ] 1 1
100 . & ﬂ =
50 A
_~ .
2 80 H
£ 70 H
B 60
2 50 H
8 40 f
£ ¢
‘g’ 30 §
S 20 :
10 H
o b
1000 100 10 | 0.l 0.01 0.001 0.0001
Grain Size ( mm )
Sieve No. | Size (mm)| % Finer Tydrometer 20
Particle Dismeter | % Finer I
3 75 100.0 (men) -
F 50 100.0
15" 375 100.0 <
1" 25 100.0 5 %
314 19 100.0 §
TS 95 | 1000 E 1
#4 475 99.6 5 30
#10 2.00 99.4 Gravel (%): 04 -
#20 0850 | 992 Sand (%): 9.8
#40 0425 | 986 Fines (%): 89.8 lo
#50 0250 | 966 Isth (%): o L
#100 0.150 93.4 Clay (%): 0 10 20 30 40 S0 60 70 80 S0 100 110120
#200 0.075 89.8 Liquid Limit (LL)
CoefT. Unit. (Cu):
[Specific Gravity (- ): | | CoefT. Curv. (Ce):
Client Lab Moisture Fines Content Atterberg Limits Enginecring Classification
Sample Sample Content <No. 200 LL PL PI
. o 2 A
ID. .-z No: JJ%) (%) (-) (-) (-) N
CL-11 HO43 16.2 89.8 94 30 | 64 CH - Fat clay

Note(s):




E Nov0308022%  Excel Geotechnical Testin 770 6505766 p.7
§ - P Name: Kettlenan B. 17 Landflil
Excel Geotechnical Testing, Inc, | T -
“Exeellence in Testing” . Project No: 309
$#41 Forrest Straet, Rosweit, Georgia 30076 Clieat Sample ID-  CL-16
Telz (770} 660 1666 Fax: (770) 650 6786 Lab SampleNo:  HOS!
Rkt gmiient SOIL INDEX PROPERTIES e S e
& Coarse | Fine | Comse| Metiwn | Fise Sht | Clay
3 Cobbles :
Gravel Sand Fanes
US. Swndard Steve Sizes sad Numbers
[ 3 LAYV & L1 020 b #80 RiOd 8200
i i 1 Ll (Sl | L_i i [ 1 i 1 1 1 1 L
100 - PP S—— : e
” T i hin u :; il
- I ! ! i ;
£ 80 . i ; e ;
= i : ] i :
- 70 _= SRS . A : v
'a‘ 60 ! ; [ . 4 :
z 1T i ! I |
£ 50 1 : 5 +
E 40 E! dob i | i i
¥ i ! i 1 » ]
g 30 - y ¢ it
| i i
= E ' H ! i
10 # T il ! | i
: I E i | HHE 1R |
0 1 i ALl 2 L [ . i 3 i i
1600 100 10 I 01 00t 0.001 0.0001
Graia Size { m )
Hydrometer
i sm:(m; “lm" Partiche Diameter | % Flner R
3 5 00.0 () dom
Fl 50 100.0 i
1.5 w5 100.0 .
12 25 500.9 = s}
e 19 100.0 g L
a0
I 9.5 100.0 . [
# 475 | 1000 g 0}
#10 200 | 96 [Graver ¢): L
¥20 0850 | o9 {sand (v 105 N
0 0425 | 981 Fines (%) 89.5 o
60 0250 | 964 Site {%): PR e el . .22 PRI b i
4100 | Q0 | 93 [Cray 0 10 20 30 40 50 60 70 30 50 100110120
#2000 | 0078 | 885 1.iquid Limit (LE, )
Coett. Lnlt, (Cu):
Ispecitic Gravity (- x: | B Coeft. Curv. (Ce)t
Client Leb Moisture Fines Content. Atterberg Liris Brgineering Classification
Sample Ssmple Content < WNo. 200 LL PL Pt
i, No: (%) (%) (=) (=) . 0-)
CLeI6 Ho51 192 9.5 98 31 67 CH - Fal clay
Wol(s):




Nov 03 08 02:23p Excel Geotechnical Testin 770 6505786 pB

: . Project Name:  Konleman B-17 Landdiil
Excel Geotechnical Testing, inc, | FroittName
"Exceilence In Testing" Project No: o
941 Forrest Street, Roswell, Gaorgia 300756 Client Sample JD:  CL-17
Yai: (770} 650 1668 Fax: (770} 650 5786 Lab SampleNo: HOS3
P riens SOIL INDEX PROPERTIES ot e S
Coorie | Fise [ Comse] Mogiom |  Fine st | Clay
g Cobbiea -
Grave! Sasd Fines
U Standacc Sieve Siaes 303 Ngambers
% P oIV A I M a0 M 40 £SO FHOG 4200
1 (| | I W N W T I 1 L i L 1 1 i [ L
100 & ¥ ;
| T WL : r :
i ] 8
90 T :
% : SHIRE . | IEE
g W ; e i1 a1
i’ 70
g 6o : 4 t
-;" 50 f : . i Y
IR | j i )
M Y P 1 : . 5§
- - H J i ) 1 [ ‘l
é 30 . i ' i :’ i H l i !
. L)
& 2 f HiB : i
10 & —s 1} =
odidit i M ; 15 L ML
1000 100 10 ( 0.1 0.01 0.001 0.0001
Grain Size (mm )
. o ﬂydrwlma
Skeve No. { Size{mm)| % Finer Particie s . 80 [
3 75 $00.0 (,_,_,_,,J“" L
2 50 100.0 i
i.5" 375 100.0 -
p 23§ 1000 E ot
306 19 1000 -g :
e 95 | 986 B YT
4 475 | 974 % w0}
¢i 200 | 963 {Gravet (%1: 26 & A {
20 | 0850 | 958 [sand (%3 9.6 [ " Rabaron
¥s0 0.425 $4.9 Fines (%): [ ] LU
80 | 0250 | 934 Sl (% 0 b oo | L
o0 | GlS0 § %09 Clay (4): 0 30 20 30 40 SO 60 70 80 90 160110 120
0} s L. Liquid Limsir ( LL )
Coeff, Linll. (Cu);
[Specific Gravity (-): | | Coetl, Curv. {Co):
Client Lab Moisture Fines Content Atterberg Limits Engineering Classificalion
Saraple Sample Conient <No. 200 LL PL Pl
D, No: (%) (%} (=) (-} (=)
CL-17 Hos3 18.4 873 9 | 30 | 6 CH - Fat clay
Note(sk:




Nov 03 08 02:23p Excel Geotechnical Testin 770 66505786 p.5

- ? eman B-( 7 LandBl
Excel Geotechnical Testing, inc. | FroietName:  Kew
“Excellence in Testing” Project No: 309
941 Forrest Strest, Roswell, Georgla 30075 Clieat Sample ID: CL-18
Tel: (770) 650 1666 Fax: (770) 650 5786 Lab Sarple No:  HOSS
Py g virieet SOIL INDEX PROPERTIES o e e st
Coamj Fine (‘wul Medivn I Fine Silt Clay
| v
Gravd Sand Fines
US. Siandard Sieve bines ond Nombers
W PORLES I I g MO 0 a0 Fee XIG 4200
i 1 [ e B i I | 4 } 1 1 L 1 1 i i
100 *
! il e ! ‘
= it e ;
& 80 S o ; , i
§ BT * '
i 1 AR
a oR B | i (EEE I I
) il i !‘ i 1
iy i ' 1 | ;
B 4 H 5 s . H [)
& 40 | Tt : { | e
g 30 ¢ t - ; ] ; :
' ! ! i} i 1
B 20 H " i I 1 i
10 ) y n" i‘ ‘r A1Rs I
o BT i l | HETR i it g
1000 100 10 1 01 0.01 0.001 0.0001
Grain Size (mm )
Skve No. | SF i Bydromeior
m;. & Su:(sm) A vhwr Parvicie Dismeter | %4 Finer g
im0 mmy n |
z 50 100.0
1.5* 374 1000 - &
" 23 100.0 E -
e 19 | 1000 g .
19" 95 1000 2B
W4 475 £00.0 g s |
#10 200 99,4 IGravel () < I
#20 0850 | 917 Sead {%): 9.3 )
(T1] 0425 97.9 Fines (Ya) 203 0 F
#s0 | 2% | s6a ESéie (%): e Oy S e By
#l00 | 2i50 | 916 [Ctny e 0 10 20 30 40 50 &0 TO 80 90 100 110 120
200 | 0075 | 903 Liquid Kimit ( LY. |
CoefL Uinit, (Cak
|Specific Graviry ¢ & l { Coeff. Curv, (Cok:
Client Lab Moisture Fines Content Averberg Limits Engincering Classification
Samplz Sample Content <No. 200 LL PL Pl
1D, No: (%) (%) () C-) (-)
CL-18 HO5$ 18.7 90.3 95 27 68 CH - Fat ¢lay
Note(s)




Nov 03 08 02:22p Excel Geolechnical Testin 770 6505788 pd

N Project Name: Kettleman B«17 Landiili
Excel Geotechnical Testing, lnc. | i«
"Excellence In Testing” Project No: 309
541 Forrest Street, Roswell, Georgia 30075 | Client Sample JD:  CL-9
Tel: (T70) 650 1666 Fax: (770} 650 3786 Lab Sample No:  HOS?
3y s L G 3 Conlenl
Kyrdintiieldrainrd SOIL INDEX PROPERTIES e
¥ - Coarse l Fino Coa-ul Medinn ] Fine it Clay
3 Ol Graeel Sand Fines
U3 Tiandord Sreve Simes 200 Nembors
(3 L AT oo W0 80 D A0 #2200
1 1 L g 1.4 1. i ] ] 3 Fl 3 (1 1 i
90 : X < w4 forema
R 80 ;~ 1 3
2 ! i
1
T E I , b {
z €0 I [ gt
B ik ] L ; {
50 & - t T
5 B ' i
= | f , -
g 30 . 13 HITEE
: ; ¢
= 20 M 4 ; i i . i
10 1 i T — HHHH
o AULLLE i) i R (R I I
1000 100 10 ! 0.1 0.00 0.001 0.000]
Grala Size ( mm )
Sieve No. | Size (mm) ] % Finer Wydrometer 8
= Particle Diameler | % Finer
3 5 100.0 (oiaai a5 1
7 30 100.0 L -
1.3t 37.5 1€0.0 -~ 0
i 235 | 1000 5 ool
e~ 4] 100.0 3 i "A" Line
2 g b
3" 9.3 160.0 > 1
7 475 98 3 LT S
R0 200 989 Gravel (%) 0.2 = [
20 0850 983 Sand (%): 65 |
#d0 0.425 97.3 Fines {%): 912 to |
es0 | 0250 | 960 [Sa ey N b=l i | PR O PR R DRy
1100 | o150 | 937 {Clay (): O 10 20 30 40 S0 60 70 80 90 10O 110 120
2200 0073 912 Liquid Limir {LL
Coefl. Unlif. {Cu);
{Specﬁc(v'u\*ﬂ)'(-): i | Coefl, Curv, (Cc):_
Clieat Lab Moisture Fines Cont: Afferberg Limits Bngineering Classification
Sample Smnple Conteal <No. 200 LL PL Pl
. No: (%) (%) {-) (-) {~)
CL-19 HO57 12.7 912 98 32 66 CH - Fat ¢lay
Mote(s):




Nov 03 08 02:22p Excel Geoteshnical Testin 770 6505786 p.3
Project N Kettieman B-17 Landfill
Excel Geotechnical Testing, inc. 3
“Excellgnce in Testing” Project No: 309
941 Forrest Streot, Roswell, Georgla 30075 Client Sample ID:  CL-20
Tel: {770) 650 1666 Fax: (770) 650 6765 LabSampleNo:  HOSE
0 Jise 014160 S Dably SOIL INDEX PROPERTIES oo o
Coarye I Fine Cm] Medion l Fine 8il l Clay
g Cobblzs
Gravel Sand Fioes
U5, Stondand Skcve SGES 000 Mumbers
P POYLS IV Y ne 0 B0 460 F10)  20G
P 1 (Ll 11 11 1 1 ;O A | i A 1 |
100 T Golfpar B - ' "
2 m e e il
90 EH- : i i
-~ |
X 80 1 I -
70 : ; -~ :
B 1 - HiinE ' Il
z 60 . el i = t = 1 i
i : l
: 50 i T ! q s T 1 HH
3 a0 B ; : ’ Hh 3
; $ i c N :
30 1 . 4 3 1
' f' . ; o !
E 20 fi i :_ : 5 : - i) !
10 : ; T :
o AL | (il JL R R i
1000 100G 10 i 0.1 0.01 0.001 0.0001
Graio Size ( mm }
; BT
A s T Particie Dismeler | % Riner
» 75 100.0 P
2 50 100,0
1.5 375 | 1000 -
" 25 100.0 3
3 19 100.0 -g
38 95 | 1060 >
a4 435 987 'g
#10 200 | 979 {Gravel (%): 13 i
20 0850 | 983 Sond (%): 5.1
40 0425 | 976 Fines () 93.6
50 0250 | 970 {Sil(%h 0 R L L. R e T W Wiy
FI00 | 0930 | 953 {Oy (%) O 10 20 30 40 S0 6D F0 80 90 100 116 120
4200 0075 | 936 Yiquid Limh (KL)
Coefl Uni. (Cuk:
|3puiﬂ=cnvsry(-); I ' Coefl. Curv. (Ce)k:
Cliemt Lab Moisture Pioes Content Attcsberg Limits Enginesring Classificstion
Sample Sample Conient < No. 200 L PL Pl
D, Ne: (%) (%) (-) {-) (-)
CL-20 HO58 20.0 9.6 s | 28 | 67 CH- Fat clay
Note(s)




Nov 03 08 02:22p Exce! Geotechnical Testin 770 6505786 p.2

3 > Project Nume: Kettleman B-17 Laadfill
Excel Geotechnical Testing, inc. | "™
“Excellence In Testng" Projeet No: 309
941 Forrest Street, Roswoll, Georgia 30075 Chient Sample 1ID.  CL-21
Erirpalive SOIL INDEX PROPERTIES e O s e
Cowm | Fioe [Come| Median | Fine Sl | Clsy
i Cobbles
Gravel Sand Fines
U'S. Siandard Sieve Sizes aod Numbers
{4 F R B b o P T S ) #10 20 o0 s M0 430
1 1 I {1 3 ] ' } ) o | | 1 L i
100 gy ro- ® ; T ==
E . F T o] 3 2 H
90 E [ .‘ | ,' o i !i | . ]! i ‘[
o~ f ! ) 3 ] i i !
§ 80 L3 '4 3 | : 1 | | B4 ‘l '
§ 0 B : : : :
b 14! i
3 m pH ;—-_? i i { s
z‘ 50 ! {; e i | 1 : i)
ot ' i 1 H i T
E 40 H ! 1 |
)1 rapt M ' '
30 3 - i Ity t IF )
20 E : ’ il ~Jn : ,l .
10 : i - . Is . < * 1
, o il il i Jull] | | . | |
1000 160 10 l 01 0.0t 0.001 0.000)
Graio Size (mm )
Sieve No. | Size (umi | % Finer Hydsomeier » %0
Particle Diameter | % Finer L
¥ 5 160.9 foum) 553,
2 50 100.0 |
1.8° 32.5 100.0 - g
" 2 160.0 R §
34" 19 100.0 'g
e 95 | 1000 = 9 F
K 475 99.8 E w0 b
£10 200 | 994 |G raves (% 02 £ oy |
20 0850 | 988 |Sand (%) 84 L
40 0423 981 Fines (%) 94 E
a0 | o020 | 967 Sin (%) Y Erwwd L Ml e S
#i00 | GiIse | w42 [Clay (% 0 10 20 30 40 50 60 70 B0 90 100 110 120
#200 0.075 918 Liquié Liait ( LL }
Coeft. Unil. {Cu):
Ismﬂcamviq-l-lt ] i Coeff. Cury. (Ceht
Client Lab Moisture Fines Conient Atterberg Limits Enginecring Classification
Sample Sample Comtent < No. 200 LL PL Py
ID. Noc (%) (%) (-) (=) (~)
CL-21 Hoé1 183 914 103 29 Iz CH - Fatclay

Notegs):




H H : 1 B-17 Landfill
Excel Geotechnical Testing, inc. | FrojestName:  Kettleman
“Excellence In Testing” Project No: 309
941 Forrest Street, Roswell, Georgla 30078 Client Sample ID: CL-22
Tel: (770) 650 16668 Fax: (770) 650 6786 Lab Sample No: HO78
ool ngior SOIL INDEX PROPERTIES sl st g
2 o Coarse | Fine -:mm] Medinm J Fine sil Clay
3 " Gravel Sand Fines
US Siandard Siove Sizes and Nunbers
(Fa 3° 2T180 14T IR M o 520 840 FS0 RI00 N200
T | L b b J.t 1 1 1 L1 1 1 L
100 = . -
90 E \‘\‘.___.‘ |
£ 80 F - { r I
5 0E | | |
; 60 ; l | jud }
2 50 F |
g 3
£ ¢ |
‘g 30 F | - {
s 20 1 !
10 F |
0 bt d f § Midass 1 4 ji.;L.L. A dadbal s 4 fksad s g4 TP P Alhasd 4 4 &
1000 100 10 | 0.1 0.01 0.001 0.0001
Grailn Size ( mm )
Sleve No. | Slze (mm)| % Flner [ Tydrometer 80
r > — Particle Diameter | % Finer /
(mim) 7 4
z 50 100.0 . / "
e S
1.5 375 100.0 .. % /
" 25 100.0 T = /:aou
. T e
34 19 1000 - A Line
38" 9.5 983 fs a5 /
M 475 97.8 g 30 t
#10 200 974 Gravel (%): 22 £ . e
#20 0850 | 973 Sand (%): 106 p MH o QN
#40 0425 96.5 Fines (%): 87.2 10
#60 0250 935 SHt (%): e il L 1 T8 N W o
#100 0.150 90.1 Clay (%): 0 10 20 30 40 50 60 70 80 90 100 §)0 120
#200 0.075 872 Liguld Limit (LL)
Coefl. Unlf. (Cu):
[Speclﬁcﬁnvily(-): ] ] Coefl. Curv. (Ce):
Client Lab Moisture Fincs Content Atterberg Limits Enginecring Classification
Sample Sample Conient < Nu. 200 LL PL Pl
iD. No: (%) (%) (-) (-) (-)
Cl.-22 H078 15.7 87.2 928 22 66 CH - Fat clay

Note(s):




Excel Geotechnical Testing, inc.

Project Name:

Keltleman B-17 Landfill

, “Excellence in Testing” Project No: 309
941 Forrost Street, Roswell, Georgla 30075 Client Sample 1D:  CL-23
Tel: (770) 660 1666 Fax: (770) 650 5786 Lab Sample No: HOS0
ASTM C 134, D 422, D85, '+ + -
DI040, 23106, D 487, s SOIL INDEX PROPERTIES i e g
Coarse , Fine le Medium | Fine sit Clay
g Cobbles
Grovel Sand Fines
U.S. Standard Sievo Sizcs and Numbers
12 Ll ol Bl 0l P T o E1]) 20 a0 450 MO0 M200
1 ] 111 2 ] i ] 1 1 ] L [] L 1 (1
. | h'_“'u-,—|..~i_ |
90 E | [ "I-HxL' |
® 80 f | i | '
E 10k : i
= = I
2 i
2 60 F . | |
- | |
2 50k l !
g E |
E 40 E | | |
‘g‘ 30 . .
B 20
10 E |
0 hallif i o Lissai b o 4 Mhbada i ) Bhasd b b o Ridsys (4 3 lesvaaa s o FPFTT R S
1000 100 10 1 0.1 0.01 0.001 0.0001
Grain Size {mm )
Sieve No, | Skze (mm) | % Floer lydrometer
= Particie Diamcter | % Finer /
3 7 100.0 (i) - , /
2 50 1000
Wiine © @ /
L5 7.5 100.0 - 7 s
— / l’/
in 25 100.0 S s Senoon /
34 i9 100.0 B P
2 4 e
£l 9.5 98.7 3 Fd
" 475 | 919 g 30 . v
i ’
W10 200 | 96 {Gravel (%): 21 " s
420 0850 | 953 |sand (%): 12i 4 Mi) or OIf
#40 0.425 934 Fines (%): 35.8 10
#60 | 0250 | ot6 [stn %): W et L L0 RN
#100 | 0150 ; 394 fCtay ¢ 0 0 20 30 40 SO 60 70 80 90 100 i10 120
Moo | 00T | 8sd Liguid Limit { LL)
Coefl. Unif. (Cu):
[Specific Gravity (- ): | | Coeft. Curv. (Ce):
Cliem Lab Moisture Fines Content Atterberg Limits Engiieering Classification
Sample Sample Content <No. 200 LL PL i)
ID. No: (%) (%) (=) 1 £=) | (=)
CL-23 HO80 9.9 85.8 89 27 62 CH - Fat clay

Note(s):




Excel GeotGChnical Testing Inc Project Name: Kenleman B-17 Landfill

“Excelience In Testing" Project No: 309
; Client Sample ID: CL-01

941 Forrest Stroet, Roswell, Georgia 30075

Tel: (770) 660 1666 Fax: (770) 850 5786 Lab Sample No: G115
ASTM D 1557 COMPACTION MOISTURE-DENSITY RELATIONSHIP Modified - Method B
140 T . :
E ) L i |
135 " [ Curves of 100% Saturstion ]
i | ; P for Specific Gravity Values
130
125 F
120 F
~ 115 F
Rt
£ 8
= 110
ﬂ b
.g C
Z 105 |
g [
> 100 F
e [
95
90 [
85
80 |
75 F
70 e g ey gl g pogeteg gt g g g g By ey g ity posped] gtk el o g i ok g ged
0 5 10 15 20 25 30 35 40 45 50
Moisture Content ( %)
Client/Site Lab Maximum Optimum Remarks
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8 Excel Geotechnical Testing, inc.

“Excellence in Testing”

841 Forrest Straet, Roswell, Georgia 30075
Tel: (770} 860 1666 Fax: (770) 660 5786

Project Name:
Project No:
Client Sampie ID:
Lab Sample No:

Kettleman B-17 Landfill
309

CL-02

G124

ASTM D 1557

COMPACTION MOISTURE-DENSITY RELATIONSHIP

Modiled - Methed B
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Excel Geotechnical Testing, Inc.

“Excelfence In Testing”

941 Forrest Street, Roswell, Georgla 30075
Tel: (770) 650 1866 Fax: (770) 650 5786

Project Name:

Project No:
Client Sampic ID.
Lab Sample No:

Ketiteman B-17 Landfill
09

CL-03

Gi47

COMPACTION MOISTURE-DENSITY RELATIONSHIP

Modifled - Method B

ASTM D 1357
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Moisture Content ( % )
Client/Site Lab Maximum Optimum Remarks
Sample Sample Dry Unit Weight Moisture Content
ID. No: { pef) (%)
CL-03 G147 106.0 18.0

Note(s):




Eq

Excel Geotechnical Testing, Inc.

"Excelignce In Testing”

941 Forrest Street, Roswell, Gecrgia 30075
Tel: (770) 8650 1666 Fax: {770) 650 5786

Project Name:
Project No:
Cllent Sample ID:
Lab Sample No:

Kettleman B-17 Landfill
309

CL-04

G166

COMPACTION MOISTURE-DENSITY RELATIONSHIP

Modifled - Method B

ASTM D 1557
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Moisture Content { % )
Client/Site Lab Maximum Optimum Remarks
Sample Sample Dry Unit Weight Moisture Contenl
ID. No: {pef) (%)
CL-04 G166 1119 154

Note(s)




Excel Geotechnical Testing, inc.

"Excellence in Testing"”

941 Forrpat Street, Roswell, Georgla 30075
Tel: (770) 650 1686 Fax: (770) 650 5786

Project Name:
Project No:
Ctient Sample 1D:
Lab Sample No:

Kettteman B- 17 Landfill
309

CL-05

Gi67

COMPACTION MOISTURE-DENSITY RELATIONSHIP

Modified - Method B

ASTM D $857
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Moisture Content ( % )
Client/Site Lab Maximum Optimum Remarks
Sample Sample Dry Unit Weight Moisture Content
1D, No: ( pef) (%)
CL-05 G167 113.6 16.0

Note(s):




Excel Geotechnical Testing, Inc.
“Excellence In Testing”

941 Forrest Street, Roswell, Goeorgia 30075
Tal: {770) 650 1666 Fax: (770} 850 5786

Projeet Name: Kettleman B-17 Landfill

Project Not 309

Client Sample ID.  CL-10

Lab Sample No:  H042

Modified - Melhod B

ASTM D 1587 COMPACTION MOISTURE-DENSITY RELATIONSHIP
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Molsture Content ( % )
Client/Site Lab Maximum Optimum Remarks
Sample Sample Dry Unit Weight Moisture Content
1D. No: ( pef) (%)
CL-10 Ho42 113.1 17.9

Note(s),




Excel Geotechnical Testing, Inc.
“Excellence in Testing"

941 Forrest Street, Roswall, Georgia 30075
Tel: {770) 850 1666 Fax: (770) 650 6786

Project Name:
Projeet No:
Ciient Sample ID
Lab Sample No:

Kettleman B-17 Landfill
309

CL-#1

Ho43

ASTM D 1557

COMPACTION MOISTURE-DENSITY RELATIONSHIP

Modified - Method B

)

Dry Unit Weight ( pcf

140
135
130 |
125

120 |

-
Lh
T

10 £
105 |

100 F

TT o T

95

85
80 f

75 E

Curves of |00% Salration
for Specific Gravity Values

P SR R T T T T

doa b a oy 1 a & d_3

70 Baan

20 25

30 35

Moisture Content { % }

Client/Site
Sample
ID.

Lab
Sample
No:

Maximum
Dry Unit Weight
{ pef)

(%)

Optimum
Moisture Content

Remarks

CL-11

HO043

112.8

16.6

Note(s):




7 % Excel Geotechnical Testing, inc.

"Excellence in Testing”

941 Forrest Street, Roswell, Georgla 30076
Tel: (770) 650 1866 Fax: {770) 850 5786

Project Name:
Project No:
Client Sample iD:
Lab Sample No:

Kettleman B-17 Landfill
309

CL-15

HO065

ASTM D 1557

COMPACTION MOISTURE-DENSITY RELATIONSHIP

Modified - Method B
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Excel Geotechnical Testing, inc.

Project Name: Kettleman B-17 Landfill

% “Excellence in Testing" Praject No: 309
941 Forrest Street, Roswell, Georgia 30075 Client Sample 1> Cl.-22
Tel: (770) 850 1668 Fax: (770) 650 5786 Lab SampleNo:  HO78
ASTM D 1557 COMPACTION MOISTURE-DENSITY RELATIONSHIP Modified - Method B
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Moisture Content ( % )
Client/Site Lab Maximum Optimum Remarks
Sample Sample Dry Unit Weight Moisture Content
1D. No: ( pef) (%)
CL-22 HO78 107.4 18.1

Note{s):




Excel Geotechnical Testing, inc. | FroiectName
“Excellence in Testing” Project No:
941 Forrest Street, Roswell, Georgla 30075 Client Sample ID:
Tel: (770) 650 1666 Fax: (770) 650 5788 Lab Sample No:

Kettleman B-17 Landfill
309

CL-23

HO80

ASTM D 1557

COMPACTION MOISTURE-DENSITY RELATIONSHIP

Modified - Method B
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Sample Sample Dry Unit Weight Moisture Content
ID. No: ( pef) (%)
CL-23 HO080 112.1 15.2

Note(s)




Excel Geotechnical Testing, inc.

"Excellence in Testing”

941 Forrest Street, Rosweli, Georgia 30075
Tel: (770} 650 1666 Fax: (770) 650 5786

FLEXIBLE WALL PERMEABILITY TEST ©

ASTM D5084
Project Name: Kettleman B-17 Landfill
Project Number: 300
Client Name: Geosyntec Consultants
Site Sample ID: CL-01
Lab Sample Number: Gil1s
Material Type: Soil
Speclified Value (cm/sec): NA
Date Test Started: 7/27/2008
Remolded Proctor @ Specimen Initial Test Conditions Hydraulic
Specimen Compaction Conditions % Conductivity

Max. Opt. |Dry Unit|Moisture| Cell | Back {Consolid.| Permeant | Average
DUW MC | Weight | Content| Press. [ Press. | Press. | Liquid @ |Gradient

(-) (pef) | (%) | (pef) | (%) | (psi){ (psi)| (psi) (-) (-) (cmis )
Notes2,3 &4 1100 | 173 99.] 191 | 720 | 700 2.0 DTW 12 9.3E-8

Notes:
I. Method C, "Felling-Head, Increasing-Tailwater” test procedures were followed during the testing.

2. All particles larger than 3/8 inch, if any, were discarded when forming the remolded specimen.

3. Remolded specimen was formed by tamping the soil in one-centimneter-thick layers.

4, Remolded specimen approximately 2.87 inches in diameter and 2,36 inches in height

5. Maximum Dry Unit Weight (DUW) and Optimum Moisture Content (MC) based on Modified Proctor Compaction Test (ASTM D 1557).
6. Based on the target values of 90% of the maximum dry unit weight and the optimum moisture content plus 2%.

7 Type of permeant liquid: DTW = Deaired Tap Water, DDI = Deaired Deionized Water

* Deviations.
Laboratory temperature al 2243 °C.
Tes1 specimen final conditions are no1 presented.




Excel Geotechnical Testing, Inc.
“Excellence in Testing” it

841 Forrest Street, Roswall, Georgia 30075
Tel: (770) 650 1666 Fax: (770) 650 5788

FLEXIBLE WALL PERMEABILITY TEST

ASTM D5084
Project Name: Kettleman B-17 Landfill
Project Number: 309
Client Name: Geosyntec Consultants
Site Sample ID: CL-02
Lab Sample Number: G124
Material Type: Soil
Speclfied Value (cm/sec): NA
Date Test Started: 7/27/2008
Remolded Proctor @ Specimen Initial Test Conditions Hydraulic
Specimen Compaction Conditions @ Conductivity

Max. Opt. |Dry Unit{Moisture; Cell | Back |Consolid.| Permeant| Average
DUW | MC | Weight | Content| Press. | Press. | Press. |Liquid ™ |Gradient

() (pef) | (%) | (pef) [ (%) | (psi) | (psi){ (psi) | (-) (-) (em/s )
Notes2,3&4 | 197 | 125 | 1076 | 147 | 720 | 700 | 20 DTW 14 6.3E-8

Notes:
1. Method C, "Falling-Head, Increasing-Tailwater” test procedures were followed during the testing.

2. All particles larger than 3/8 inch, if any, were discarded when forming the remolded specimen.

3. Renolded specimen was formed by tamping the soil in one-centimeter-thick layers.

4. Remolded specimen approximately 2 87 inches in diameter and 2.36 inches in height.

5. Maximum Dry Unit Weight (DUW) and Optimum Moisture Content (MC) based on Modified Proctor Compaction Test (ASTM D 1557)
6. Based on the target values of 90% of the maximum dry unit weight and the optimum moisture content plus 2%.

7. Type of permeant liquid: DTW = Deaired Tap Water, DD! = Deaired Deionized Waler

* Deviations:
Laboratory temperature al 22+3 °C
Tes! specimen final conditions are nol presenied.




Excel Geotechnical Testing, Inc.
"Excellence in Tasting”

941 Forrest Street, Roswell, Georgla 30075
Tel: (770) 850 1666 Fax: (770) 650 5786

FLEXIBLE WALL PERMEABILITY TEST ©

ASTM D5084
Project Name: Kettleman B-17 Landfill
Project Number: 309
Client Name: Geosyntec Consultants
Site Sample ID: CL-03
Lab Sample Number: G147
Material Type: Soil
Specified Value {cm/sec): NA
Date Test Started: 8/01/2008
Remolded Proctor & Specimen Initial Test Conditions Hydraulic
Specimen Compaction Conditions Conductivity
Max. Opt. | Dry Unit|Moisture] Cell | Back |Consolid.| Permeant| Average
DUW | MC | Weight | Content| Press. | Press. { Press. | Liquid ?|Gradient
(=) (pef) | (%) | (pef) | (%) | (psi)| (psi) | (psi) (+) (-) (em/s)
Notes2,3& 4 106.0 18.0 96.9 20.1 720 | 70.0 20 DTW 14 4.0E-8

Notes:
1. Method C, "Falling-Head, Increasing-Tailwater” test procedures were followed during the testing.
2. All particles larger than 3/8 inch, if any, were discarded when forming the remolded specimen.
3. Remolded specimen was formed by tamping the soil in one-centimeter-thick layers.
4. Remolded specimen approximately 2.87 inches in diameter and 2.36 inches in height.

5. Maximum Dry Unit Weight (DUW) and Optimum Moisture Content (MC) based on Madified Proctor Compaction Test (ASTM D 1557).

6. Based on the target values of 92% of the maximum dry unit weight and the optimum moisture content plus 2%.
7. Type of permeant liquid: DTW = Deaired Tap Water, DDI = Deaired Deionized Water

* Deviations.

Laboratory tempetature at 2243 °C
Test specimen final conditions are not presented.




“Excellence in Testing™

941 Forrest Street, Roswell, Georgia 30075
Tel: (770) 650 1666 Fax: (770) 650 5786

E@ Excel Geotechnical Testing, Inc.

FLEXIBLE WALL PERMEABILITY TEST ®

ASTM D5084 "
Project Name: Kettleman B-17 Landfill
Project Number: 309
Cllent Name: Geosyntec Consultants
Site Sample ID: CL-04
Lab Sample Number: Gl66
Material Type: Soil
Specified Value (em/sec): NA
Date Test Started: 8/02/2008
Remolded Proctor & Specimen Initial Test Conditions Hydraulic
Specimen Compaction Conditions © Conductivity

Max. Opt. |Dry Unit|Moisture} Cell | Back |Consolid.| Permeant | Average
DUwW MC | Weight | Content | Press. | Press. | Press. |Liquid ™ |Gradient

(-) (pef} | (%) | (pef) | (%) | (psi) | (psi) | (psi) (-) () (em/s)

Notes 2,3 &4 111.9 154 103.0 17.2 72.0 | 700 2.0 DTW 16 4.9E-8

Notes:
1. Method C, "Falling-Head, Increasing-Tailwater” test procedures were followed during the testing.
2. All particles larger than 3/8 inch, if any, were discarded when forming the remolded specimen.
3. Remolded specimen was formed by tamping the soil in one-cenitmeter-thick layers.
4. Remolded specimen approximnately 2.87 inches in diameter and 2.36 inches in height.
5. Maximum Dry Unit Weight (DUW) and Optimum Moisture Content (MC) based on Modified Proctor Compaction Test (ASTM D 1557),
6. Based on the target values of 92% of the maximum dry unit weight and the optimum moisture content plus 2%.
7. Type of permeant liquid: DTW = Deaired Tap Water, DD1 = Deaired Deionized Water

* Deviations:
Laboratory temperature at 22+3 °C.
Test specimen final conditions are not presented.




"Excellence in Testing™

941 Forrest Street, Roswall, Georgia 30075
Tel: (770) 850 1688 Fax: (770) 650 5786

Ee Excel Geotechnical Testing, inc.

FLEXIBLE WALL PERMEABILITY TEST @

ASTM D 5084 *

Project Name: Kettleman B-17 Landfill
Project Number: 309
Client Name: Geosyntec Consultants
Site Sample 1D: CL-06
Lab Sample Number: HO21
Material Type: Soil
Specified Value (cm/sec): NA
Date Test Started: 8/04/2008

Specimen Test Specimen Initial Condition Test Conditions Hydraulic

Spec. | Spec. | Spec. |Dry Unit|Moisture] Cell | Back | Consolid.| Permeant| Average| Conductivity
No. Prep. ® | Length (Diameter| Weight | Content | Press. | Press. | Press. | Liquid ®|Gradient
(-) | (em) | (cm) | (pef) | (%) | (psi} | (psi}| (psi) (-) (-) (cmis)

1 ST 567 | 721 | 1056 | 184 | 720 | 700 2.0 DTW i3 53E-9
Atterberg Test Results (LL, PL,PI}-ASTMD4318: [ 92 | 21 | 71 |
Notes:

1. Method C, "Falling-Head, Increasing-Tailwaler" test procedures were followed during the testing.
2. Specimen preparation: ST = Shelby Tube, R =Remolded, B = Block Samplie.
3. Type of permeant liquid: DTW = Deaired Tap Water, DD] = Desired Deionized Water

* Deviations:
Laboratory temperature al 2243 °C
Test specimen final conditions are not presented
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Excel Geotechnical Testing, Inc.
"Excellence in Testing”

941 Forrest Street, Roswell, Georgla 30075
Tel: (770) 650 1668 Fax: (770) 650 5786

Project Name:

Project Number:

FLEXIBLE WALL PERMEABILITY TEST ®

ASTM D 5084 "

Kettleman B-17 Landfill

309

Client Name: Geosyntec Consultants
Site Sample ID: CL-07

Lab Sample Number: Ho023
Material Type: Seil
Specified Value {cm/sec): NA
Date Test Started: 8/04/2008

Specimen Test Specimen Initial Condition Test Conditions Hydraulic

Spec. Spec. | Spec. |Dry Unit]Moisture|] Cell | Back |Consolid,] Permeant | Average| Conductivity
No. Prep. @| Length |Diameter] Weight [ Content | Press. | Press, | Press. | Liquid ®|Gradient
(-) | (em) | (em) | (pef) | (%) | (psi)| (psi)| (psi) L) () (em/s)
1 ST 5.68 7.26 100.0 20.6 72.0 70.0 2.0 DTW 15 3.6E-9

Atterberg Test Results (LL, PL, PL)- ASTMD4318: | 90 | 23 | 67 |

Notes:

1. Method C, "Falling-Head, Increasing-Tailwater” test procedures were followed during the testing.
2. Specimen preparation: ST = Shelby Tube, R =Remeolded, B = Block Sample,
3. Type of permeant liquid: DTW = Deaired Tap Water, DDI = Deaired Deionized Water

* Deviations,

Laboratory temperature at 2243 °C
Test specimen final conditions are not presented




Excel Geotechnical Testing, inc.

"Excallence in Testing”

841 Forrest Street, Roswall, Georgia 30075
Tel: (770) 650 1666 Fax: (770) 650 5786

FLEXIBLE WALL PERMEABILITY TEST ¢

ASTM D 5084 °

Project Name: Kettleman B-17 Landfill

Project Number: 309

Client Name: Geosyntec Consultants

Site Sample ID: CL-08

Lab Sample Number: HO025

Material Type: Soil
Specified Value (cm/sec): 1.0E-7

Date Test Started: 8/04/2008

Specimen Test Specimen Initial Condition Test Conditions Hydraulic

Spec. | Spec. | Spec. |Dry Unit|Moisture] Cell | Back |Consolid.|Permeant| Average; Conductivity
No. Prep. ¥ | Length [Diameter] Weight | Content | Press. ( Press. [ Press. | Liquid ®|Gradient
(-) (em) | (em) | (pef) | (%) | (psi)| (psi)| (psi) (-) (-) (cm/s)

1 ST 5.63 7.20 103.1 20.9 720 | 70.0 2.0 DTW 9 1.0E-8

Atterberg Test Results (LL, PL,PI)-ASTMD4318: | 8 | 27 | 61 |

Notes:
1. Method C, “Falling-Head, Increasing-Tailwater" test procedures were followed during the testing.
2. Specimen preparation: ST = Shelby Tube, R = Remolded, B = Block Sample.
3. Type of permeant liguid: DTW = Deaired Tap Water, DDI = Deaired Deionized Wates

* Deviations:
Laboratory temperature al 2243 °C.
Test specimen final conditions are not presented




"Excellence in Testing”

941 Forrest Street, Roswaell, Georgia 30075
= Tel: (770) 650 1666 Fax: (770) 650 5788

ge Excel Geotechnical Testing, Inc.

FLEXIBLE WALL PERMEABILITY TEST @

ASTM D 5084 °

Project Name: Kettleman B-17 Landfill
Project Number: 309
Client Name: Geosyntec Consultants
Site Sample ID: CL-09
Lab Sample Number: HO027
Material Type: Soil
Specified Value (cm/sec): NA
Date Test Started: 8/04/2008

Specimen Test Specimen Initial Condition Test Conditions Hydraulic

Spec. | Spec. Spec. |Dry Unit|Moisture] Cell | Back |Consolid.| Permeant | Average| Conductivity
No. Prep. @ | Length |Diameter] Weight | Content | Press. | Press. | Press. | Liquid ®)| Gradient
(-) | (em) | (em) | (pef) | (%) [(psi)| (psi)| (psi) (-) (-) (em/s)

1 ST 564 | 7.8 | 1046 | 212 | 720 | 700 2.0 DTW 16 3.1E-9
Atterberg Test Results (LL, PL,PI)- ASTMD4318: | 8 | 20 | 59 |
Notes:

1. Method C, "Falling-Head, Increasing-Tailwater” test procedures were followed during the testing.
2. Specimen preparation. ST = Shelby Tube, R = Remolded, B = Block Sample.
3. Type of permeant liquid: DTW = Deaired Tap Water, DD1 = Deaired Deionized Water

* Deviations:
Laboratory temperature a1 22+3 °C.
Tes1 specimen final conditions arc nol presented.
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‘ Excel Geotechnical Testing, inc.
“Exceflence In Testing”™
841 Forrest Street, Rosweil, Georgia 30075
Tel: (770) B50 1666 Fax: (770) 650 5768
FLEXIBLE WALL PERMEABILI ST ®
ASTM D5084 °
Project Name: Kettleman B-17 Landfili
Project Number: 309
Clicnt Name: Geosyntec Consultants
Site Sample TD: CL-11
Lab Sample Number: HO043
Material Type: Soil
Specified Value (cm/zec): NA
Date Test Started: 8/16/2008
Remolded Proctor ¥ Specimen Initial Test Conditions Hydraulic
Specimen Compaction Conditlons © Conductivity
Max, Opt. |Dry Unit|Moisture} Cell | Back | Consolid.| Permeant | Aversge
DUW | MC | Weight | Content | Press. | Press. | Press. | Liquid | Gradient
(-) (pef) | (%) | (pof) | (%) | (psi)| (psi)| (psi) (-) (-) (emvs)
Notes2,3& 4 1128 16.6 103.5 18.3 720 | 700 20 DTW 8 2.3E-8
Notes:
1. Method C, "Falling-Head, Incregsing-Tailwater" test procedures were followed during the testing.
2. All particles larger than 3/8 inch, if any, were discarded when forming the remolded specimen.
3. Remolded specimen was formed by lamping the soil in one-centimeter-thick layers.
4. Remolded specimen approximately 2.87 inches in diameter and 2.36 inohes in height.
5. Maximum Dry Unit Weight (DUW) and Opamum Moisture Comtent (MC) based on Modificd Proctor Compaction Test (ASTM D 1557).
6. Based on the target values of 92% of the maximum dry unit weight and the optimum moisture content plus 2%
7. Type of permeant liquid:  DTW = Deaired Tap Water, DDI = Deairod Deionired Water
* Deviations:
Laboratory temperature 81 2243 °C.
Test specimen final condilions are not presented,
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"Excellence in Testing”

841 Forrest Street, Roswell, Gaorgia 30073
Tel: (77C) 650 1666 Fax: (770) 650 5786

Ee Excel Geotechnical Testing, Inc.

FLEXIBLE WALL P ABILITY T "
ASTM D 5084 °
Project Name: Kettleman B-17 Landfill
Project Number: 309
Client Name: Geosyntec Consnltants
Site Sample LD: CL-16
Lab Sample Number: Ho50
Material Type: Soil
Specified Value (cra/sec): NA
Date Test Started: 8/09/2008
Specimen Test Specimen Initial Condition Test Conditions Hydrautic
Spec. | Spec. | Spec. [DryUnitiMoisture] Cell | Back | Consolid.| Permeant | Average| Conductivity
No. | Prep. | Length |Diameter] Weight | Content | Press. | Press. | Press. | Liquid ®|Gradient
() | (om) | (om) | (pef) | (%) { (psi}| (psi)| (psi) (-} (-) (cmis)
1 ST 5.70 7.0 | 1033 192 { 720 | 70.0 20 DTW 13 9.0E-9

Atterberg Test Results (LL, PL,P1)-ASTMD4318: | 98 [ 31 [ 67 |

Notes:
1. Method C, "Falling-Head, tncreasing-Tailwaler” test procedures were followed during the festing.
2. Specimen prepacation: ST = Shelby Tube, R = Remolded, B =Block Sample.
3. Type of permeant liquid: DTW = Deaired Tap Water, DDI = Deaired Deionized Water

“ Devianoas:
Laboratory temperature st 22+3 °C.
Test specimen {inal conditions are nol presemted.
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Excel Geotechnical Testing, Inc.
- “Excellence in Testing”

941 Forrest Street, Roswell, Georgia 30075
Tel: (770) 850 1888 Fax: {770} 650 5765

FLEXIBLE W PERMEABILITY TEST ®
ASTM D 5084~
Project Name: Kettleman B-17 Landfill
Project Number: 309
Client Name: Geosyntec Consultants
Site Sample ID: CL-17
Lab Sample Number: HO52
Material Type: Soil
Specified Valne (cm/sec): NA
Date Test Started: 8/09/2008
Specimen Test Specimen Initial Condition Test Conditions Hydraulic

Spec. | Spec. | Spec. |Dry UnitjMoisture] Cell { Back {Consolid.| Permeant| Average| Conductivity
No. | Prep. | Length [Diameter| Weight | Content| Press. | Press. | Press. | Liquid ®|Gradient
(<) | (em) | (em) | (pef) | (%) | (psi) ! (psi)| (psi} {-} (-) (em/s)
1 sT 5.66 7.16 1094 17.7 720 | 700 20 DTW 16 2.6E-9

Atterberg Test Results (LL, PL,PI)-ASTMD4318: | 99 | 30 | 69 |

Notes:
1. Method C, "Faling-Head, Increasing-Tailwater" test procedures wese followed during the lesting.
2. Specimen prepasation: ST = Shelby Tube, R =Remolded, B = Block Semple.
3. Type of permeant Jiquid: DTW = Deaited Tap Water, DDI = Deaired Deionized Water

# Deviations:
Laboratory empesature at 22=3 °C.
Test specimen final conditions are not presemed.
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Excel Geotechnical Testing, Inc.
“Excellence in Testing”

941 Forrest Street, Roswell, Georgia 30075

Tel: {770) 650 1666 Fax: (770} 650 5786

FLEXIBLE WALY. PERMEABILITY TEST

ASTM D 5084 "

Notes:

* Deviations:

Labormtory temperature at 2243 °C,
Test specimen final conditions arc not presentad.

1. Method C, “Falling-Head, Increasiog-Taitwaler™ test procedures were followed during the wsting.
2. Spotireen peeparstion: ST = Shelby Tobe, R = Remolded, B = Block Sample.
3. Type of permeant liquid  DTW = Deaired Tap Water, DD] =Desired Deionized Water

Project Name: Kettlemean B-17 Lendfill
Project Number: 309
Client Name; Geosyntec Consultants
Site Sample ID: CL-18
Lab Sample Number: HO54
Material Typo: Sail
Specified Value (cm/sec): NA
Date Test Started: 8/09/2008
Specimen Test Specimen Initial Condition Test Conditions Hydraulic
Spec. { Spec. | Spec. |Dry UnitjMoisture] Celi | Back |Consolid.| Permeant| Averagei Conductivity
No. Prep. | Length [Diameter] Weight | Comtent| Press. | Press. | Press. | Liquid ®|Gradient
(=) | {(em) | (em) | (pef) | (%) | {psi)| (psi}| (psi) (-) (-) (om/s )
1 ST 5.69 7.07 105.1 19.5 720 | 700 20 DTW 4 53E-9
Atterberg Test Results (LL, PL, PI)-ASTMD4338: | 95 | 27 | 68 |
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E Excel Geotechnical Testing, Inc.
"Excellence in Testing”

T 941 Forrest Street, Roswel}, Georgia 30078
Tel: (770) 650 1686 Fax: (770) 850 5786

FLEXIBLE WALL PERMEABILITY TEST *

ASTM D 5084 °

Project Name: Kettdeman B-17 Landfill
Project Number: 309
Client Name: Geosyniec Consultants
Site Sample ID: CL-19

Lab Sample Number: HO56

Material Type: Soil
Specified Value (cm/sec): NA
Date Test Started: 8/09/2008

Specimen Test Specimen Initial Condition Test Conditions Hydraulic

Spec. | Spec. | Spec. |Dry Unit Moislm-j Cell | Back |Consolid.| Permeant| Average| Conductivity
No. Prep. P | Length |Diameter] Weight | Content| Press. | Press. | Press. | Liquid | Gradient
(-) §{ (em) | (em) | (pef) § (%) | (psi) | (psi) | (psi) (-) (-) ( cw/s )

i ST 5.71 715 | 1090 | 183 | 720 { 700 20 DTW i4 4.4E-9
Atterberg Test Results (LL, PL,PI)-ASTMD4318: | 98 | 32 | 66 |
Nofes:

1. Method C, "Falling-Head, Increasing-Tailwater” test procedures were followed during the testing.
2. Specimen preparation: ST = Shelby Tube, R= Remolded, B = Block Sample.
3. Type of pameant Jiquid: DTW = Deaired Tap Waler, DD1 = Derired Deionized Water

¢ Deviations:

Laboratory wemperature at 2243 °C.
Test specimen final coaditions sre not presented.
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- Excel Geotechnical Testing, Inc.
; "Excellence in Testing”
T 941 Forrest Street, Roswell, Georgia 30075
Tel: (770) 650 1666 Fax: (770) 650 5786
FLEXIBLE WALL PERMEABILITY TEST ¥
ASTM D 5084 °
Project Name: Kettleman B-17 Landfill
Project Number: 309
Client Name: Geosyntec Consultants
Site Samnple ID: CL-20
Lab Sample Namber: HO59
Masterial Type: Soil
Specified Value (cm/sec): NA
Date Test Started: 8/09/2008
Specimen Test Specimen Initial Condition Test Conditions Hydrulic
Spec. | Spec. | Spec. [Dry UnitfMoisture] Cell | Back |Consolid.| Pormeant | Average] Conductivity
No. Prep. @ | Length jDiameter] Weight | Content | Press. | Press. | Press. | Liquid @ | Gradient
(-) | Cem) | (om) | (pef) | (%) | {psi){ (psi)j (psi) (-) (-) (ems)
1 ST 5.63 7.19 | 1093 180 | 720 | 700 20 DTW 14 4.7E-9
Atterberg Test Results (LL, PL,PD)-ASTMD4318: | 95 | 28 | 67 |

Notes:

¥ Deviations:

Laboratory tempesature at 2243 °C,
Test specimen final conditions are not presented,

1. Method C, "Falling-Head, Increasing-Tailwater” test procedures were followed during the esting.
2. Specimen preparation: ST = Shelby Tube, R = Remolded, B = Block Sampie.
3. Type of permennt iquid: DTW = Deaired Top Water, DD = Deaired Deionized Water
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Excel Geotechnical Testing, Inc.

“Exceflence in Testing”

941 Forrest Street, Roswell, Georgla 30075
Tel: (770) 650 1866 Fax: (770) 650 5786

FLEXIBLE WALL PERMEABILITY TEST

ASTM D 5084 °

Project Name: Kettleman B-17 Landfill

Project Namber: 309
Client Name: Geosyntec Consuitants

Site Sample ID: CL-21

Lab Sample Number: H060

Material Type: Soil
Specified Value (em/sec): NA

Date Test Started: 8/09/2008

Specimen Test Specimen Initial Condition Test Conditions Hydraulic

Spec. | Spec. | Spec. |Dry Unit| Moisture}] Cell | Back |Consolid.| Permeant] Average| Conductivity
No. | Prep. ™| Length [Diameter] Weight | Content | Press. | Press, | Press. | Liquid @ |Gradient
(-) | Cem) | {om) | (pof) | (%) | {psi)| (psi)| (psi} (-) (=) (cm/s )

1 ST 562 | 724 | 1084 | 3187 | 720 | 700 2.0 DTW 15 2789
Atterberg Test Results (LL, PL,PI)-ASTM D4318: | 103 | 20 | 74 |
Notes:

1. Method C, *Falling-Head, Incressing-Teilwaler” iest procedures were followed during the testing.
2. Specimen preperation: ST = Sheiby Tube, R= Remolded, 8 = Block Sample.
3. Type of permeant Jiguid:  DTW = Deaired Tap Waler, DDI = Deaired Deionized Water

* Deviationa:

Laboratory témperature at 2253 °C
Test specimen final conditions ae not presemed.




Oct 05 08 09:48a Excel Geotechnical Testin 770 6505786 p.3
Excel Geotechnical Testing, Inc.
"Excellence in Testing”
t 841 Forrest Streat, Roswell, Georgia 30075
Tel: (770) 650 1666 Fax: (770) 660 6786
FLEXIBLE WALL PERMEABILITY TEST
ASTM D5084
Project Name: Kettleman B-17 Landfill
Project Number; 309
Client Name: Geosyntec Consultants
Site Sample [D: CL-22
Lab Sample Number: HO78
Material Type: Soil
Specified Vatue (co/sec): NA
Date Test Started: 8122/2008
Remolded Proctor Specimen Initial Test Conditions Hydraulic
Specimen Compaction Conditions @ Conductivity

()

Max. Opt. |Dry Unit|Moisture] Cell | Back |Consolid.| Permeam| Average
DUW | MC | Weight | Content| Press. | Press. | Press. | Ligquid | Gradient

(pef) § (%) | (pef) | (%) § (psi} | (psi)| (psi) () {~) (cm/s)

Notes2,3& 4

107.4 18.1 98.7 20.3 720 | 200 20 DTW 14 5.3E-8

Notes:

* Deviations:

1. Method C, "Falling-Head, Increasing-Taitwater” test procedures were followed during the testing.

2. All panticies larger than 3/8 inch, if any, were discarded when forming the remolded specimen.

3. Remolded specimen was formed by tamping the soil in one-centimeterthick Iayers.

4. Remwlded specicen approximately 2.87 inches in diameler and 236 inches in height.

. Maximum Dry Unit Weight (DUW) and Optimum Moisture Conteat (MC) besed ox Modified Proctor Compsctioa Test (ASTM D 1557).
6. Based on the target velnes of 92% of the maximum dry unit weight and the optimum moisthure content plus 2%.

7. Type of pormeant liquid: DTW = Deaired Tap Water, DDi = Desited Deionized Water

Laboraiory temperature ot 2243 °C,
Test specimen final condiions ace not presented.
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Excel Geotechnical Testing, Inc.
“Excellence in Testing™
841 Forrest Street, Roswell, Georgla 30075
Tel: (770) 650 1666 Fax: (770) 650 5786
FLEXIBLE W. PERMEABILITY TEST @
ASTM D5084 *
Project Name: Kettleman B-17 Landfill
Project Number: 309
Client Name: Geosyntec Consultants
Site Sample ID: CL-23
Lab Sample Number: HO80
Material Type: Soil
Specified Value (cm/sec): NA
Date Test Started: 8/22/2008
Remolded Proctor Specimen Initial Test Conditions Hydraulic
Specimen Compaction Conditions Conductivity
Max. | Opt |DryUnit|{Moisture] Cell | Back |Consolid.|Permeant| Average
DUW | MC | Weight | Content | Press. | Press. | Press. | Liquid | Gradiem
(-) (pef) | (%) | (pef) | (%) | (psi) | (psi)| (psi) (=) (=) (cm/s)

Notes2,3 &4 1121 152 103.0 17.4 720 | 70.0 20 DTW 13 6.4E-8
Notes:

1. Method C, "Falling-Hesd, Increasing-Tailwater” test procedures were followed during ibe testing,

2. All particies larger than 3/8 inch, if any, weze discarded whea forming the remolded specimen,

3. Remolded specimen was formed by tamping the 50il in one-centbmeter-thick layers.

4, Remolded specimen approxtimately 2,87 inches in dinmeter and 2.36 inches in height.

5. Maximum Dry Unit Weight (DUW) and Optimum Moisture Content (MC) based on Modified Proctor Compaction Test (ASTM D 1557).

6. Based on the target values of 92% of the maxdmum dry unit weight and the optimum moisture conteal plus 2%,

7. Type of permeant liquid: DTW = Deaired Tap Water, DDI = Deaired Deionized Water
* Devigtions:

Laboratory tempersture at 2243 °C.
Test specimen final conditions are not presenied.
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r } =
Geosyntec®
i sonsutunis
- — 2 —_
- N
SUMMARY OF FIELD DENSITY TEST
[PROJECT: Keuleman Hills Facility - Clay Soucce Evaluation PROJECT KO.: 3C0472
LOCATION: Kings County, CA TASK RO.: |
EONI‘RACTOR: Wood Brothers, Inc. DATR:
———
fxcmcmoxﬂ REQUIREMENTS %
SOURCE: Onsite clay
% COMPACTION: $2% MOISTURE RANGE: _193% [ 223%  and
D — 18.0% lo 2).0%  (Samples 61-76)
@cr_m GAUGE TYPE: Troxler 3440 A NUCLEAR GAUGE SERIAL NO.: 20202 »
LAR RESULTS TYPE OF TEST FIELD TEST RESULTS
DATE OF| 1EST WET PERCENT " RETEST
TEST NO. TESTLOCATION  |SAMPLE| MAX | . | ASTM [ ASTM [DEPTH/| o | DRY [ o o |coMmpacT PASS/FAIL NO QA I
NO. | UNITWT 2922 [ D-1356 | ELEV | " JUNITWT
{dnyime) (pef) (%) () (pef) {peh (%) (%)
2077 11 B2 06" CL.-1 111.0 17.3 0.5 1253 | 1008 244 90.8 Fail 17 1D
201 12 B4 0-6" CL-1 111.0 17.3 05 1252 | 102 227 92.0 Prgs® = D
207 13 C-3 0-6" CL-1 111.0 17.3 0.5 1250 | 1038 21.4 033 Pass B D
2977 14 D4 0-6" CL-1 111.0 173 0.5 123.1 98.6 25.6 833 Fail 13 D
2977 15 E-2 05" CL:1 1110 17.3 0.5 1255 | 1027 222 925 Pass % D
2907 16 D-a 06" CL-1 o 173 0.3 1238 | 100.9 727 90.9 Fail 13 D
2077 17 B2 06" ClL-1 1.0 17.3 0.5 123.1 1001 229 90.2 Fail 19 5]
2977 18 D-3 0-6" CL-1 111.0 17.3 0.5 1256 | 1033 21.6 930 Pass = D
2007 19 B2 0.6 CL-) 111.0 173 0.5 123.3 90.9 23.4 90.0 Fail 20 D
207 20 B2 0.6 CL.1 111.0 173 0.5 1225 | 1024 19.6 923 Pass - D
30/7 21 125 612" | CL-1 111.0 173 0.5 1217 | o8 19.9 914 Fail 27 D
3077 22 C-2 &2 | €Ll 111,90 17.3 0.5 1232 | 12 213 91.2 T7ay| 30 iD
3007 23 B2 ¢ 12" | CL-i 111.0 17.3 0.5 1232 | 1016 21.2 915 il F13 5
307 24 3.4 6-122 | CL-1 111.0 17.3 0.5 17.7 97.3 20.9 87.7 ail 29 1D
307 25 D4 6°-12° | CI-i 111.0 173 0.5 1144 973 232 88.1 Fail 26 1D
307 26 D4 "1 | CL 111.0 173 0.5 127.5 | 1062 20.0 95.7 Pass = D
3017 27 E-5 6"-12 | CL 111.0 173 0.5 1240 | 10238 20.6 026 Pass = D
3007 2% B-2 6-12 | CL-l 111.0 17.3 0.5 1240 | 1025 20.9 924 Pass % m
3077 29 B4 ¢-12 | CL1 111.0 17.3 0.3 1297 | 1031 209 929 Pass R D
3077 0 Ca 6-12 | CL-1 110 17.3 0.5 1253 | 103.4 21.2 93.1 Pass s D
3017 31 D5 12°-18" § CL-1 111.0 17.3 0.5 1246 | 102.9 205 92.7 Pass 2 D
307 32 B.4 12215 CL-) 111.0 17.3 0.5 125.2 | 1032 213 93.0 Pass 3 D
307 33 D-2 12°.18°§ CL-1 111.0 17.3 0.3 1252 | 1038 206 93.5 Pass o mn
3077 34 AS 127181 CL- 111.0 173 0.5 1253 | 1025 22 92.4 Pass - JI5)
307 35 B-2 12798 ] O 111.0 173 0.5 127.0 | 1075 1.1 6.9 Fail NR D
3077 36 C.3 18-24°| CL-) 111.0 17.3 0.5 1232 | 101.0 226 91.0 Fail 37 D
307 37 C3 18 -24" | ClL- 111.0 173 0.5 1248 | 1020 22.4 1.9 Fail 57 n
307 33 D3 18°-2a" ] C.-) 111.0 17.3 0.5 1256 | 1026 21.8 92.4 Pass = D
307 39 .5 127-18" | CL1 111.0 17.3 0.5 120.9 978 23.7 83.1 Fail 45 D
30/7 af E-3 12708 | Qi 111.0 17.3 0.5 1238 | 101.0 226 21.0 Fail a2 D
307 4) C-2 12718 | CL 111.0 17.3 0.5 1247 | 102.8 21.4 92.6 Pass -- iD
3077 42 E-3 [FTE 111.0 173 0.5 1253 | 102.2 2.9 92.1 Fail 46 %)
30/7 a3 Cc4 12718 | CL- 11.0 173 0.5 1274 | 1042 21.8 93.9 Pass = D
3007 44 B4 12718 | CL-1 1.0 173 0.5 1264 | 103.6 2.0 93.4 Pass p= D
N7 43 -3 12°-18" | _CL- 111.0 17.3 0.5 120.9 973 23.7 88.) Fail 51 D
37 46 B3 12°-18" | CL.1 111.0 17.3 0.5 23.8 101.0 226 91.0 Fail a8 0
317 47 c-2 12718 | CL-1 111.0 17.3 0.5 247 | 1028 21.4 926 Pass 5 D
3117 43 E-3 1218 CL-1 111.0 173 0.5 253 | 1022 229 921 Pass® D
3177 49 C-4 1218 | CLa 1116 17.3 0.5 1274 | 1042 2138 93.9 Pasy D
3177 50 B4 127-18° § CL-) 111.0 173 0.5 1264 | 103.6 22.0 934 Pars 1D
LI 51 E-5 178 | cL 111.0 17.3 0.5 120.9 978 23.7 B8] Fail e IE)
0173 7] E-3 1298 | CLI 111.0 17.3 03 123.8 101.0 2.6 91.0 Fail 54 D
0IR 33 2 127 38" | G-l 111.0 7.3 0.5 1247 | 1023 214 926 Pass - D
01/2 ] E-3 127 18" § Cl-1 111.0 17.3 0.5 1253 | 1022 22.0 92,1 Pass* . i)
o178 35 ca 12°-18" | Ci-) 111.0 7.3 0.3 1274 | 104.2 218 939 Pass = D
01/8 56 B4 T 111.0 73 0.3 1264 | 103.6 22.0 934 Pass = D
04/08 57 C-3 13°-24" | CL- 111.0 73 0.5 1253 | 101.0 24,9 91,0 Fai 58 D
0408 58 C-3 18 -24" | CL-I 111.0 73 0.5 1262 | 1020 23.7 019 Fai 63 D
05/08 61 D-4 18°-24" | 1.5 113.6 16.0 0.5 1282 | 1053 23.7 933 Fai NR D
05/08 62 D-2 18°-24" | CL-S 111.0 17.3 0.5 1255 | 1043 226 94.0 Pass** = i)
0508 63 C3 13724 CL.S 113.6 16.0 0.5 1282 | 106.0 214 933 Pass - D
05/08 64 B-4 13°-24°F CL.3 113.6 160 0.5 1275 | 1059 229 93.2 Pass* 5 i8]
05/08 65 B-2 12" -24"§ CL-S 1136 16. 0.5 1270 | 1053 218 92.7 Pass - D
07/08 66 C-3 24°-30" | CL-S 1136 160 05 1267 | 1048 209 92.3 Pass = D
07/08 67 3.4 24*.30° | _CL.S 113.6 16.0 0.5 1245 | 1049 196 924 Pase 1D
07/08 68 C-2 24°.30" ] CL5 113.6 16.0 0.5 1272 | 1062 9.8 93.5 Pass = D
07/08 [ A- 24-30"| _CLS 1136 16.0 03 1250 | 1054 18.6 928 Pass o D
07/08 70 E-5 24-30" | CL.5 113.6 16.0 0.5 1264 | 105.1 20.3 924 Pass = i)




l LAB RESULTS TYPE OF TEST FIELD TEST RESULTS
DATE OF| TEST WET PERCENT RETEST
SAMPLE| MAX ASTM | ASTM |DEPTH] DRY PASS/FAIL QA ID
TEST | NO. o COMPACT NO.
Gl no. |uNitwr | OME | pags | passs| eLev m“’:’TT onirwr| FME
(day/imo) (pe) (%) M | e | (eh) (%) %)
0708 | 71 D4 -3 ] cLs | 1136 | 160 05 | 1304 | 199 | 186 %8 Fass - D
0ies_| 72 B4 .36 | CLs | 1136 | 160 05 | 1264 | 1055 | 200 2.8 Paxs - D
08| 73 c3 3.3 cLS | 1136 | 160 05_| 1968 | 1031 | 214 91.6 2] NR D
0708 | 74 D2 3036 | cLs | 13s | 160 05 | 1279 | 1673 | 192 944 ) - D
G7/08_|__ 73 Al 3036 | CL5 | 1136 | 160 05 | 1216 | 1060 | 205 3. Pass - D
0708 |76 D4 3036 Cis | 1136 | 16 05 | 1275 | 1068 | 194 ) Pass - )

Tests 1-9: First 1ift was romoved aller significant lailing tests,

‘T'esis 59 and 60 were not recorded due 10 nuclear gauge malfunction,

Re-test of FDT 51 not recorded

Pass* Moisture content was outside of range, bul FIDT was passed by Enginecr.
Pass **  Previous proctor used for this test.

NR No Retest



Figure C-1: Location of Passing Field Density Tests

Clay Testpad
Kettleman Hills Facility, Kings County, California
Lift 1 - 0to 6" Lifi2-61p 127
1 2 3 4 5 1 2 3 4
A A
B X X B X X
C X c X
D X D X
E X E
Lift3-121018" Lift4- 18t024"
112413 ]4]S5 11 24{3]4
A X A
B XXXX B X X
C XXX XXX c X
D X X D X X
E XX E
Lift5-24¢ » Lift 6 - 30 to 36"
1 2 3 4 5 | 2 3 4
A | X A X
B X B X
¢ X | X C
D D X XX
E X E

Note: Each box represents approximately 10 ft x 10 ft in the field
X' represents a passing field density test
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SDRI Test Results

SC0472/CLAY SOURCE CQ4A REPORT.D.11242008RPT.00CX30 November 2008
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Excel Geotechnical Testing, inc.
"Excellence in Testing”

941 Forrast Street, Roswell, Georgia 30076
Tel: (770) 650 1666 Fax: (770) 650 5786

Test Results Summary

Project Name: Kettieman B-17 Landfill

Client Name: Geosynfee

Index Test Results
Saimple Informatioo Test nformation
Site l Lab. Moistare Fines Atireberg Limfts Soll
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. e YO Remarks
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Excel Geotechnical Testing, Inc.
"Excellence In Testing”

941 Forrest Streel, Roswell, Georgla 30075
Tel: (T70) 650 18666 Fam: {770) 650 5786

Test Results Summary

Froject Name: Kettleman B-1T Landfill
Client Name: Geosyntec

Index Test Results

Bample Informuion Test Inbocuntion
Site Lah. Mokture Fiwes Mtreherg Limin Sall
2] | Ne. Consent Contest ASTM D 418 Class.
| oo e e B s ikt
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APPENDIX E.4
PHASES | AND Il CLAY LINER COMPACTION SPECIFICATIONS

Golder Associates



Design Change Form

KETTLEMAN HILLS FACILITY
® LANDFILL B-18 Number:

Date: May 29, 1991 Engincer: Kerry K. Parkinson

1

Construction Specifications and Quality Assurance Plan, Landfill Unit B-18,

Location/Reference of Change:
Phases 1/1T and Final Closure. Page 02924-6, Section B, Item d, which specifies the following:

d. Minimum Moisture Content: Within the range defined by the area formed by connecting the following points for

the Modified Proctor Compaction curve.

* 3 1o 5 percent above the optimum moisture content for a density equal to 90 percent of the

maximum Modificd Proctor density.

* 010 3 perecent above the optimum moisture conlent for a densily equal 1o 95 percent of the

maximum Modilied Proclor density.

Change: Change Section B, Ifem d, (o the follgwing:

e\ d. Moisturc Content: Within the range defined by the arca formed by connecting the following points for the

Modificd Proctor Compaction curve.

+ 2 10 5 percent above the optimum moisture content for a density equal to 90 percent of the

maximum Modilicd Proctor density,

= 3 percent above the optimum moisture content at 97 percent of the maximum Modified

I- Proctor density.

! » 1 percent above the optimum moisturc content at 98 percent of the maximum Modificd

Troclor density.

APPROVAL FROM DESIGNLER
Date: 5 /2%/5/

g Loy |
Type of Corrcspondence: hato (‘9'—&?’:_0 M‘m\ L% } \DIO\ ] LL{ ESY.

Engincer: @/(%Méwm

il

ACKNOWLEDGEMENT FROM OWNER
DRICZ _,_('D_ 5= {?‘l Enginccr: %‘L{-)uq) V\’\_ f‘jﬁ*\/“'—_'_'_'_“"‘-—a

[ Environmental Construction Services
CC: CWRLKETTLEMAN

HIITOIIN 34287



|
|
1

ENVIRONMENTAL SOLUTIONS, INC.

May 31, 1991

Project No. 89-9771

Mr. Scott Brown

Engincering and Construction Manager
Chemical Waste Management, Inc.
35251 Old Skylinc Road

Kettleman City, California 93239

Revised Compagtion Relationships
Clay Lincr Matgrial from
B-18 Clay Processing Arca
Landfil] Unit B-18
Keittleman Hills Facility

Dcar Mr. Brown:

Pursuant to your request we have recvaluated the compaction specification for the Phase T
clay liner construction at Landfill Unit B-18. This evaluation is based on compaction data
from the testfill construction and interface testing program collected over the last six months.

Additionally, we have reviewed the ficld density test results from the initial 10,000 cubic yards
of clay liner placement. .

The original specification from the Construction Specifications and Quality Assurance Plan,
Landfill Unit B-18, Phases I and I1, and Final Closure (Page 02924-6, Section B, Item d)
specifics the following:

+  Minimum Moisturc Content: Within the range defined by the area

formed by connccting the following points for the Modificd Proctor
Compaction cuive.

- 310 5 pereent above the optimum moisture content for a density
cqual to 90 percent of the maximum Modified Proctor density.

- 0to 3 percent above the optimum moisturc content for a density
cqual to 95 percent of the maximum Modified Proctor density.

This criterion, which allows a lower water content for higher compactive efforts, is cstablished
to: (1) assurc that both the required strength and permeability characteristics are realized; and
(2) provide flexibility for the contractor and CQA enginecr to work with a range of waler
contents without having a clay which is too wet or dry, or too close to saturation. This flexibility
is desirable in hot dry arcas where exact water content is difficult to control. This specification is
represented by the arca designated as “Original Specification™ in Figure 1, attached.

To further facilitate construction control of water content and quality assurance/quality control
acuivitics during clay liner placement, the moisture-density relationship graph is being changed to
that shown by the “Revised Specification” in Figure 1. The revised moisture-density window is
defined by the arca cncompassed by connccting the following water content density points:

« 2 percent above the optimum moisture content for a density cqual to 90
percent of the maximum Meoedificd Proctor density.

« S percent above the aptimum moisture content for a density cqual to 90
pereent of the maximum Modified Proctor density.

« 3 pereent above the optimum moisture content at 97 percent of the
maximum Modificd Proctor density.

« 1 percent above the aptimum moisture content at 98 percent of the
maximum Modifhied Proctor density.

21 Technology Drive * Trvine, California 92718 = (714) 727-9226
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Mr. Scott Brown 2 May 31, 1991

The majority of material placed in the initial 10,000 cubic yards of clay lincr is within the revised
specification range. Test results indicate that a portion of the initial clay lincr placement was at
higher densities and moisturc contents than the specification range. Duc to the relatively low
volume, minor deviation from the specification, and discontinuous placement of the material

outside of this range, no plancs of weakness or other detrimental featurcs have been developed.
Conscquently, the clay liner placed to date is acceptable.

Please call us if you need further information regarding this matcrial.

Very truly yours,

Kerry K. Parkinson, P.E.
Civil Engincer

KKP:RDE:dk
Attachments

cc: Bob Henry

Richard Ellison
Miro Knezevic

ENVIROMMINTAL SOLUTIONS



Original Specification
Revised Specification
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Design Change Form

KETTLEMAN HILLS FACILITY
LANDFILL B-18 Number; 3 Modificd

Originating Engincer: ___Kerry K. Parkinson

Date: Junc 28, 1991

Location/Reference of Change: Construction Specifications and Quality Assurance Plan, Landfill Unit B-18,

Phascs 111 and Final Closure. Pape 02924-6, Scction B, Item d, which specifics the following:

d. Minimum Moisturc Content: Within the range defined by the area formed by connecting the following points for
the Modificd Proctor Compaction curve.
+ 3 1o S percent above the optimum moisture content for a density equal to 90 percent of the
maximum Modified Proctor density.

+ 010 3 percent above the optimum moisture content for a density equal to 95 percent of the
maximum Modificd Proctor density.

Change: Change Scction B, Item d, to the following:

d. Moisturc Content: Within the range defined by the area formed by connecting the following points for the
Modificd Proctor Compaction curve,

+ 2 percent above the optimum moisture content for a density equal to 90 percent of the
maximum Modificd Proctor density.

+ 5 pereent above the optimum moisture content for a density equal o 90 percent of the
maximum Modified Proctor density.

« 3 percent above the optimum moisture content at 97 percent of the maximum Modified
Proctor density.

« 1 percent above the optimum moisture content at 98 percent of the maximum Modificd
Proctor density.

The following tolerance criteria has been established for clay compaction at the B-18 Landfill:

+ Twenty percent of the tests per equipment spread per day may be outside the specified moisture-density
window by the following amount:
- Moisture Content 20.5%
- Percent Compaction -0.5%

+ So long as the average of all acceptable tests for that cquipment spread per day falls within the moisture-density
window,

APPROVAL IFROM DESIGNER / :
Datc: ___é-_/z_f?‘/‘f/ Engincer: Lt M"’?"m

2247

Time: .

Type of Correspondence:

ACKNOWLEDGEMENT FROM OWNLER

Datc: i f > / o L Engincer: .%Lmh__ﬁﬁir:_______)_

b Environmental Construction Services
CC: CWALKLTTIEMAN 0019031\ 14387




ENVIRONMENTAL SOLUTIONS, INC.

June 28, 1991
Project No. 89-9771

Mr. Scott Brown

Engincering and Construction Manager
Chemical Waste Management, Inc.
35251 Old Skyline Road

Kettleman City, California 93239

Moisturc-Density Tolgrance Crileria
Clay Liner Material
Landfill Unit B-18
Kettleman Hills Facility

Dear Mr. Brown:

The purposc of this lctter is to document the compaction test tolerance criteria established during our
site visiton Junc 18, 1991. The tolerance criteria was developed bascd on our discussions with the
CQA cngincer and your staff, and review of the clay compaction results being realized. Those
discussions and data indicatcd that a small percentage of tests were being considered as failures, cven
though they were just outside of thec moisture-density window provided in our May 31, 1991, letter.

Your staff and the CQA Engineer requested that consideration be given to enlarging the window,

if possible, without affccting necessary engineering properties of the material. We concluded that the
window should not be changed without additional laboratory testing and analyses. However, it was
also concluded that it would be acceptable for a small percentage of tests to lie just outside of the
window, so Jong as average conditions werc well within the basic criteria. This arrangement assures
that the contractor continuces to prepare and place the clay in a manner which provides the desired

results, but also eliminates schedule delays and operational disruptions when the criteria is only
occasionally missed by a small amount.

Accordingly, the following tolerance criteria, illustrated in the enclosed revision to Figure 1, has been
cstablished for clay compaction at the B-18 Landfill:

Twenty percent of the tests per equipment spread per day may be outside the
specified moisture-density window by the following amount:

- Moisture Content +0.5%
- Percent Compaction -0.5%

So long as the average of all acceptable tests for that equipment spread per
day falls within the moisture-density window.

" Please call us if you require additional information regarding this matter.

* Very truly yours,

friy K (et

Kerry K. Parkinson, P.E.
Civil Engincer

KKP:hd
IZnclosure

cc: Dobllenry

achard Ellison
Miro Knezevic

721 Technoloqy Drlve < Irvine, Californla 92718 = (714) 727-9336
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.. LANDFILL UNIT B-18 PHASE I

WATER CONTENT - DENSITY RELATIONSHIPS
(REVISED JUNE 28, 1991)

e N : i L
: 1 ! I n ¥ 1 1 1 1 1 1 i ' I
1 L 1 . X H % L 1 L L L
Il | 1 | 1 1 | L Il 1 L 1
"} I \ | | V 1 X W fn L I
1 s 1 1 N i 1 I
| 1 i ! i 1 i L
i 1 1 L 1 I 1 1
! L L I A I i
T . 1 | 1 s s 2
———— | I i 1 1 3
. 1 T —— (13 | i 1
0 i 1 ' = 1 L
v 1 1 ]
1 : I 1 1
3 i I .~ il L I
| 1 s =S i 1 1 :
i 1 1 1 L 1 i i
.. 1 L 1 i 1 L L
1 — ] i 1 i | O
AT i i i
i [ 'y W L L L 1
L Lial l‘l - Il | ; L i " .
i i 1 (=4
, - T =t . 100% Mcdified
I 1 i
1 1 1 | 1 - B L velore
1 Y b | I h ¥ £ P.rmlortn Cor
1 I H 1 | h, LY o 1
L% A i L %
— L\ X - -
L X H .
| L N LY e Z
L i b Y | ¥ K % =y L
1 : 1 L1
1 LY L Y Y — L1
i i Y Y — L
4 4 A h Y
1 I b 5 A
L A 1 ¥ 4
L I | ¥ b ¥ A r
! L L | " L S
1 1 3 1 B~
i 1 A A (..
i i b, " I B~
i 3 h 1 h Y b
ok )
1 b 1 h %
H i 1 h V) L%
i 5 b e
L o L1 h % LY
[l L 1
3 L] 1 LY
L I 1 L Y 5
i 1 5 i 1 b >,
L 1 L
i 1 1] L 1 [y
18 I 3 i b i
} 1 B8 i Y
i ! L :
L 1 L & = A 1
i LY I 1 1 1
= = e e = e e = e ek e e ) = e e et e e e ] = e o
L [l
i i
: [
s |
I
i
L 1|

1 2 3 4 5 6 7 8

Percent Above Optimum Moisture (%)

Specified Moisture-Density Window

Tolerance Limit (0.5 percent above optimum maisture, -0.5 percent compaction)



