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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, Califomia. 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 flrm. 

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, Landflll B-17 (Class IIfIII), Landflll B-19 (IIIIII) and Landflll 
B-18 (Class If II). The planned expansion of Landflll 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: 

• an in-situ (fleld) hydraulic conductivity no greater than IxlO-7 centimeters 
per second (cmls); 

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

• be fme grained soil with a signiflcant clay content without organic matter, in 
the "SC" (clayey sand), "CL" (clay, sandy or silty clay) or "CH" (clay, 
sandy clay) classes of the Unifled Soil Classiflcation System (USCS). 

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

• Environmental Construction Services (ECS), 1991, "Clay Source Report, 
Landflll B-18, Phases IA and IB, Kettleman Hills Facility, Kettleman City, 
California, Prepared for Chemical Waste Management, Inc., 25 November 1991. 
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• 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. 

• Golder Construction Services (GSC), 1993, "Landfill B-18, Phases IIA and lIB 
Construction Reports Volume I - 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 A I, 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-I). Construction quality assurance (CQA) testing requirements for the clay 
stockpile and test pad are summarized in the CQA Plan, Addendum I (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; 

• Observing and documenting construction of the test pad; 

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

• Laboratory testing of the clay test pad; and 

• 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: 

• 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); 

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

• 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); 

• Laboratory hydraulic conductivity ranging from approximately 
2 x 10-10 centimeters/second (cm/s) to 2 x 10-7 cm/s with an average on 
the order of 8 x 10-9 cm/s. 

These reports indicate that the Pecten claystone material, when compacted to greater 
than 90 percent of the maximum dry density per ASTM D 1557 at a moisture content 
between +2% and +5% of the optimum moisture content, has a laboratory and field 
hydraulic conductivity less than IxlO-7 cm/s. 

SC0472 CLAYCQA f 121708.docx 3 December 2008 

( 



o 

Geosyntecl> 
consultants 

3. CLAY STOCKPILE 

3.1 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. 

3.2 Stockpile Activities - COA 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. 

3.3 Clay Stockpile Pre-Construction Activities - COA Testing 

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

• 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; 

• Be classified as CL, SC, or CH in accordance with ASTM 02487; and 

• Have a compacted field hydraulic conductivity of less than or equal to 
IxiO·7 cmlsec l

. 

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 I 

I 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: 

• Moisture-Density Relationship (ASTM D 1557); 
• Sieve Analysis (ASTM D 422); 
• Atterberg Limits (ASTM D 4318); 
• Classification (ASTM D 2487); and 
• 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-I, indicate that the low-permeability soil bad 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 fmes 
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 10.8 to 9 x 10.8 cm/s. The hydraulic 
conductivity test results are presented in Appendix C-I. 
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4. CLAY TEST PAD CONSTRUCTION 

4.1 Overview 

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

4.2.2.1 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. 

4.2.2.2 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 fonnational 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 

SC047} CLAYCQA f 121708.docx 6 December 2008 



Geosyntecl> 
consultants 

and a bushog2. In addition, one to three laborers were present to manually remove 
oversize particles. 

4.2.2.3 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: 

• Nuclear Density and Water Content (ASTM D 6938); 
• 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); 
Atterberg Limits (AST D43l8); 
Hydraulic Conductivity (ASTM D 5084); and 
SDRI (ASTM D 5093) (described in Section 4.4.3.4). 
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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-l 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 10.9 to 1 x 10.8 crn/s. The hydraulic conductivity test results performed on the 
clay test pad are summarized in Table C-3 of Appendix C-l. 
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5. SDRI TESTING 

5.1 Overview 

A SDRI test (ASTM D-5093) was perfonned 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 dermed 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 InstaUation 

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 lO-inches high at its peale 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 tY 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 unifonn 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 minimized 
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. 

5.3 Data Collection 

Geosyntec personnel collected the SDru 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 (D,) - 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, 

• 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 (M1-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 (Dr) 

The water depth in the outer ring (0,) 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. 

5.3.2 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 wanns, 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 fmal readings. Therefore, the space within the inner ring above the 
test section remained relatively constant between these readings. 

5.3.3 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. 

5.3.4 Inner Ring Infiltration (MI-Mr) 

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 (M,); 

• 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; 

• 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 (Me); 

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., Mj'"M.). 
Table 3 presents the measured masses of the bags. 

5.3.5 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. 

5.4 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. 

Where, 

k ' k Ilh q=-l=-
ilL 

q = infiltration rate per unit area and time (Lff) 
k = saturated hydraulic conductivity (Lff) 

~~ = total hydraulic gradient (LIL), or i 

lili = hI - h2 
LlL = ZI- Z2 

h = Total Head 
h=z+<p 
z = elevation head 
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<p = pressure head due to hydraulic head or soil suction/tension 

(2) 

For any given wetting front, Lr = Zl - Z2. Substituting this into Equation (2), the 
infiltration rate at any wetting front is calculated as: 

q = -k l'Pl - 'P2 + 1J 
Lf Lf 

(3) 

As shown in Figure 2, at Point I, the pressure head is equal to the depth of water in the 
outer ring, Dr, with soil suction/tension equal to zero (i.e., the soil is saturated). At Point 
I, the pressure head is Dr = <P I. 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 <p, i.e., <p= - <P2. Substituting into 
Equation (3): 

lDf 'P J q = -k -+ -+1 
Lf Lf 

(4) 

Equation (4) is time dependent. That is, the infiltration flow rate per uttit area (q) and 
the depth of the wetting front (Lr) 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= 
q 

(5) 

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 uttit 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 10-7 crn/s and was 
observed to generally decrease over time (see Figure 3). 
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5.5.2 Wetting Front 

The conventional method to estimate the depth to the wetting front (Df) 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 occurs3

. Based on the results of the moisture content 
testing and visual observation of the soil upon excavation4

, the wetting front (Lr) 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. 

5.5.3 Soil Suction 

Soil suction was not directly measured as part of this field work. However, Iysimeters 
installed as part of the SDRI constructed for development of Phase IIII of Landfill B-18 
(ESI, 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. 

4 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 feet, 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. 

5.5.4 Hydraulic Conductivity 

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

k= 
q 7.6x 10-7 cmjs _ -8 

D - 12.5 280 - 4.2x10 cmjs 
I!;+~+1 17+17+ 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 10-9 cmls (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 (CFk) is calculated: 

kfield 4.2x10-8cmjs 
- -,------=----..:- = 8.2 

k1ab 5.1x10-9cmjs 

SC0472 CLAYCQA f 121708.docx 15 December 2008 

( 



( 

( 

Geosyntecc> 
consultants 

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 perfonned 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 
IxlO -7 cm/s. Therefore, this material meets the requirements of a CCL as defmed 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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TABLEt 
CLAY STOCKPILE TESTING FREQUENCIES 

Test ASTM Standard Required Number Actual 
Frequency of Tests Frequencyl 

Moisture-Density 
ASTMD 1557 I per 5,000 CY 7 I per 3,371 CY 

Relationship 
Sieve Analysis ASTM D 422 I per 5,000 CY 7 I per 3,371 CY 
Atterberg Limits ASTMD4318 I per 5,000 CY 7 I per 3,371 CY 
Hydraulic 

ASTMD 5094 I per 5,000 CY 7 I per 3,371 CY 
Conductivity 

Notes 
I. 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: 

Moisture-Density 
ASTMD 1557 3 3 

Relationship 

In-Situ Density/Moisture: 

Nuclear Density ASTM6938 5 per lift 40 (min 5 per lift) 

Shelby Tube Samples: 

Sieve Analysis ASTM D 422 6 6 

Density ASTMD2937 6 10 

Atterberg Limits ASTMD4318 6 10 

Hydraulic Conductivity ASTMD5094 6 10 
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TABLE 3 

SDRI MEASUREMENTS 
Geosyntec c> 

oomrultant5 

Water Water Inner Initial (full) Final (empty) Elapsed Infiltration 
Date Time Level, Of Temp. Rain? Ring Bag Mass Bag Mass Time Flow Rate 

(in) (OF) Heigh!. Hs (in) (grams) (grams) (hours) Q (em'/s) q (em/s) 

8113/2008 8:00 12.75 76 N 1485.1 0 

8/14/2008 8:04 12.75 80 N 1618.7 0 175.6 0 24.07 
8114/2008 12:54 12.75 82 N 2023.3 1865.1 179 0 28.90 
811512008 8:34 12.75 84 N 9.8 0 1885.1 ? 1703.1 48.57 
811612008 7:40 12.63 84 N 9.6 2167.8 2049.5 203.9 189.3 71.67 

8117/2008 8:50 12.50 86 N 9.4 1914.6 1834.5 256.2 854.7 96.83 0.0343 9.2E-06 
811812008 8:27 12.44 84 N 9.2 2272.4 1944.1 462.8 548.9 120.45 0.0322 8.7E-06 
811912008 7:55 12.38 83 N 9.0 2110.8 1740.5 638.7 958.9 143.92 0.0310 8.3E-06 
8120/2008 8:07 12.25 81 N 8.8 1848.3 1852.2 1600.7 318.2 168.12 0.0222 6.0E-06 

8121/2008 8:10 12.25 82 N 8.6 2099.7 2137.4 621 .8 1581 192.17 0.0173 4.7E-06 

812212008 8:03 12.38 82 N 8.5 2031 2056.7 2012.4 940.7 216.05 0.0149 4.0E-06 

8123/2008 8:18 12.25 82 N 8.4 2014.8 2074 1169.2 1666.4 240.30 0.0143 3.9E-06 

812512008 8:32 12.13 84 N 8.3 1984.6 1998.5 393.9 1554.6 288.53 0.01233 3.3E-06 

8126/2008 7:02 13.25 84 N 8.2 1956.3 1978 1126.4 1784.4 311 .03 0.01324 3.6E-06 

8127/2008 8:09 13.13 84 N 8.1 2035 2032.4 1070.2 1802.9 336.15 0.01174 3.2E-06 

8129/2008 8: t2 13 86 N 7.9 2027.3 2079.2 1204.6 384.20 0.00453 ·See Note 

8/30/2008 8:49 12.9375 88 N 7.8 2018.6 968.3 408.82 0.01 t95 3.2E-06 

8/3112008 8:37 12.9375 86 N 7.7 2057.4 1804.4 1076.2 432.62 0.01 tOO 3.0E-06 

91212008 8:57 12.75 80 N 7.6 2088.4 907.9 748.1 480.95 0.013 3.4E-06 

91312008 9:11 12.628 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 

9/512008 9:05 13.8 82 N 7.4 2220.5 2297.6 1t31 .3 553.08 0.011 3.OE-06 

9/8/2008 8:30 13.7 85 N 7.2 2098.5 2013.2 909 624.50 0.00621 1.7E-06 

919/2008 8:30 13.5 84 N 7.2 2227.8 648.50 

9/1012008 8:35 13.5 82 N 7.1 2226.6 1625.7 672.58 0.00694 1.9E-06 

9/1112008 8:25 13.1 80 N 7.1 4262.8 2329.8 1761 .4 696.42 0.005 1.5E-06 
9/1512008 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 
SDRI MEASUREMENTS 

Water Water Inner Ini~al (full) 
Date Time Level, Of Temp. Rain? Ring Bag Mass 

(in) {"F) Height, Hs (in) (grams) 

911612008 8:20 13.25 82 N 6.9 2142.4 

9/1712008 8:35 13.125 82 N 6.9 2175.8 

9/18/2008 8:06 13 79 N 6.9 2045.3 

9/19/2008 8:37 13 78 N 6.9 1946.9 

912212008 8:31 12.75 76 N 6.8 1970 

9123/2008 8:28 12.6875 75 N 6.8 1984.6 

9124/2008 8:33 12.625 76 N 6.8 1722.2 

912512008 8:10 12.375 78 N 6.7 1590.1 

9/26/2008 8:20 12.25 78 N 6.6 1498.1 1756.2 

9/29/2008 9:00 13.375 82 N 6.6 2293.3 

9/30/2008 9:30 12.25 80 N 6.6 2284.8 

10/1/2008 9:10 12.25 82 N 6.6 2305.4 

10/212008 8:45 13.25 80 N 6.6 2212.1 

101312008 9:30 13.25 77 N 6.5 2166.4 2237.1 

101612008 9:50 13 72 N 6.5 2303.2 

101712008 8:25 13 72 N 6.4 2219.1 

10/8/2008 11 :00 12.875 74 N 6.4 2164.5 

10/9/2008 10:30 12.75 72 N 6.4 2159.3 

10/10/2008 9:30 12.50 68 N 6.4 2297.5 2184.9 
10/1312008 9:01 12.5 61 N 6.3 

• Field data from 8128108 unclear. No bag WSlghts recorded. Data not used. 
L......;--'~-'-' =Empty bag, data not used 
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Final (empty) 
Bag Mass 
(grams) 

1788.2 

1718.9 

1760.4 

1663.9 
1087.7 

1666.9 

1596.5 

1498.8 

1281 .2 

1157.2 1410.2 

1951 .2 

2269.8 

1966.3 
1759 

2161.3 1587.9 

2161 

1958.5 

1731 
1810.1 
1915.6 1837.6 

GeosyntecO 
consultant5 

Elapsed Infitration 
Trne Flow Rate 

(hours) Q (em'/s) q (em/s) 

816.33 0.006 1.5E-06 

840.58 0.005 1.3E-06 

864.10 0.005 1.3E-06 

888.62 0.004 1.2E-06 

960.52 0.003 8.9E-07 
984.47 0.004 9.5E-07 

1008.55 0.004 1.2E-OS 

1032.17 0.003 7.1E-07 

1056.33 0.004 9.6E-07 

1129.00 0.003 7.1E-07 

1153.50 0.004 1.0E-OS 
1177.17 0.000 4.7E-08 
1200.75 0.004 1.1E-06 

1225.50 0.005 1.4E-06 

1297.83 0.003 6.8E-07 

1320.42 0.002 4.7E-07 

1347.00 0.003 7.3E-07 

1370.50 0.005 1.4E-OS 

1393.50 0.004 1.1E-06 
1465.02 0.003 7.6E-07 

1211712008 
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TABLE 4 
COMPARISON OF CURRENT AND PREVIOUS LABORATORY TEST 

RESULTS OF PECTEN CLAYSTONE 

Percent 
Soil Passing No. LLIPI Laboratory Hydraulic 

Classification 200 Sieve l (%i Conductivity I 
(%) (cmls) 

Current 
CH 

89 
93/64 

3 x 10-8 

Investigation (74 - 94) (9 x 10-8 to 3 x 10-9) 

Previous Landfill 
>80 8 x 10-9 

B-18 CCL CH 
(48 - 94) 

76/55 
(2 x 10-7 to 2 x 10-1°) 

Testing3 

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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SECTION 02220 

COMPACTED CLAY LINER 

PART 1-GENERAL 

1.1 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. 

1.2 RELATED SECTIONS 

A. Section 022 ()() - Earthwork 

1.3 REFERENCES 

A. ASTM 0422 - Standard Test Method for Particle Size Analysis of Soils 

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

C. ASTM 01140 - Standard Test Methods for Amount of Material in Soils Finer than 
the No. 200 Sieve. 

O. ASTM 01556 - Standard Test Method for Oensity and Unit Weight of Soil in Place 
by the Sand-Cone Method. 

E. ASTM 01557 - Test Method for Laboratory Compaction Characteristics of Soil 
Using Modified Effort 

F. ASTM 01587 - Standard Practice for Thin-Walled Tube Geotechnical Sampling 
of Soils 

P:IProjects\KHF - B-17 Phase Al - SC0386\Specs\FINAL - II-07\Technical SpecslSC0386 Specs 112907.doc 
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COMPACTED CLAY LINER SECTION 02220 

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

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

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

J. ASTM 02922 - 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 04318 - 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 Inflltrometer with a Sealed Inner Ring 

O. Landfill 8-17 Phase AI, Kettleman Hills Facility, Construction Quality 
Assurance Plan (CQA Plan). 

1.4 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. 

8. 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. 
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COMPACTED CLAY LINER SECTION 02220 

PART 2-PRODUCTS 

2.1 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. 

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

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

D. Acceptable soils are those meeting the requirements of ASTM D 2487 for CL, SC, 
or CH with a compacted field permeability ofless than or equal to I xl 0.7 cm/sec. 

2.3 EQUIPMENT 

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

B. 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. 

C. 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. 

D. 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. 

E. 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. 

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

G. Provide processing equipment suitable for providing a material that has a uniform 
moisture content. 
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COMPACTED CLAY LINER SECTION 02220 

H. 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 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. 

3.2 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 

F. Material incOlporated into clay, deternrined 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. 

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

H. 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. 

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

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

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

L. 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. 

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

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

O. 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. 

P. 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. 
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COMPACTED CLAY LINER SECTION 02220 

Q. Assist the QA Monitor in obtaining cylinder push samples of the test fill per 
ASTM Dl587 for laboratory penneability testing. These samples will be used to 
correlate field to laboratory penneability results. 

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

a. grout mixer 
b. 20 50-lb bags of bentonite grout (Volclay or similar) 
c. wheelbarrow and shovels for placing grout in trenches 
d. 1200 gallons of potable water for test 

S. Keep persolUlel and equipment away from test area while test in fUlUling (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. 

B. 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. 

C. 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 perfonning 
additional tests, observations, a review of records, or other means that the Owner 
or Owner's Representative deems appropriate. 

D. 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. 

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

F. The Owner or Owner's Representative will determine in-place density and 
moisture content by anyone 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 IDLLS FACILITY 

CONSTRUCTION QUALITY ASSURANCE PLAN 

ADDENDUM NO.1 

1.1 Clay Liner Excavation 

IJ Monitor that limits of borrow area are staked before work. 

IJ Monitor that borrow area is cleared and grubbed prior to excavation. 

IJ Visually observe excavated material for consistency with specifications. 

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

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

IJ Moisture-Density Relationship (ASTM Dl557) 

IJ Sieve Analysis (ASTM 0422) 

IJ Atterberg Limits (ASTM 04318) 

IJ Hydraulic Conductivity (ASTM 05094), remolded sample, compacted at a 
minimum of 90% relative compaction and at +2% optimum moisture content per 
ASTM 01557, at confining stress of2 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 lx10·7 

cm/sec. 

IJ Monitor that limits of borrow area are staked before work. 

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

IJ Document equipment used to construct test pad. 

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

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

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

KoIIIornan HUla Facility 
landfill B·17 Phase Al Addendum No.1 - 1 
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IJ Document number of passes for each lift. 

IJ Perform nuclear density tests (ASTM D2922 and 03017) at a frequency of five tests 
per lift being placed. 

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

IJ 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: 

IJ Sieve Analysis (ASTM D422) 

IJ Density (ASTM D2937) 

IJ Atterberg Limits (ASTM D4318) 

IJ Hydraulic Conductivity (ASTM D5094) 

Ko\IIoman Hills Facility 
landfill 11-17 Phaao Al Addendum No.1 - 2 
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Kett1eman Hills Facility 

Photo No.: 2 
PhotoRrapher: David Williams 
SUbiect: DocumentinR FDT on clay test pad 
Project: Kettleman Hills Facility 

P:lProjectslKHF B 17 A I CQA SC0472lPhotosIClay Test Pad SDRIIClay CQA Photo Log.doc 

I Date: I 07-31-08 

GeosyntecO ........... 

I City/State: I Kings County, California 
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Kettleman Hills Facility 

Photo No.: 
PhotolU"apher: 
Subiect: 
Project: 

Photo No.: 
PhotolU"apher: 
Subiect: 
Project: 

3 
Jane Soule 
Compaction of clay test pad with REX 3-35 
Kettleman Hills Facility 

4 
Jane Soule 

I Date: I 08-07-08 

GeosyntecO -

I CitylState: I Kings County, California 

I Date: I 08-07-08 

Preparing to take Shelby tube samples 00 final clay test pad lift 
Kettleman Hills Facility J City/State: I Kings County, California 
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Kettleman Hills Facility 

Photo No.: 5 
PhotoJll'apher: David Williams 

I Date: I 08-12-08 

GeosyntecO -

Subject: Removal of vis queen layer used to maintain moisture of clay test pad prior to SDRI installation 
Project: Kettleman Hills Facility I City/State: I Kings County, California 

Photo No.: 6 I Date: I 08-12-08 
Photo2l'apher: David Williams 
Subject: SDRI Installation, cutting trench for inner ring 
Project: Kettleman Hills Facility I City/State: I Kings County, California 

P:IProJect5IKHF BI7 AI CQA SC0472lPhotosIClay Test Pad SDR~Clay CQA Photo Log.doc 3 
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Kettleman HiUs Facility 

} 

Photo No.: 7 
Photographer: David Williams 
Subject: SDRl Installation, inner ring in place 
Project: Kettleman Hills Facility 

o 

Photo No.: 8 
Photo2l"apher: David Williams 
Subiect: SDRl Installation, filling outer ring with water 
Project: Kettleman Hills Facility 

P:\ProjectslKHF B 17 AI CQA SC0472\PhotosIClay Test Pad SDRIIClay CQA Photo Log.doc 

I Date: 

I City/State: 

I Date: 

I CitylState: 

I 08-12-08 

Geosyntec l) ............ 

I Kings County, California 

I 08-12-08 

I Kings County, California 
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Kettleman Hills Facility 
GeosyntecD - ... 

( 

Photo No.: 9 I Date: I 08-12-08 
PhotolU"apher: David Williams 
Subiect: SDRI installation complete 
Project: Kettleman Hills Facility I Citv/State: I Kings County, California 

() 

Photo No.: 10 I Date: I 08-27-08 
Photol!rapher: Jane Soule 
Subject: SDRI during monitoring with insulating cover. 
Project: Kettleman Hills Facility I City/State: I Kings County, California 

P:lProjectslKHF B 17 AI CQA SC0472lPbotosIClay Test Pad SDRIIClay CQA Photo Log.doc 5 
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Kettleman Hills Facility 

Photo No.: 
PhotollJ"apher: 
Subject: 

Project: 

Photo No.: 
Photographer: 
Subject: 

Proiect: 

II I Date: 
Jane Soule 

I 10-13-08 

GeosyntecC> -

SDRI Setup, showing measurement of depth of water & thennometer, string used to evaluate 
swell (deoth to too of inner rin2). 
Kettleman Hills Facility I City/State: I Kings County, California 

12 I Date: I 10-13-08 
Jane Soule 
Edge of outer ring, showing extensive swell of clay (beyond that of bentonite installed along 
seam), after draining of water. 
Kettleman Hills Facility I City/State: I Kings County, California 

P:lProjectslKHF BI7 Al CQA SC0472lPhotoslClay Test Pad SDRIIClay CQA Photo Log.doc 6 



Kettleman Hills Facility 
Geosyntecl) - ... 

c 

Photo No.: 13 I Date: I 10-13-08 
Photol!l"apher: Jane Soule 
Subject: SDRI removal, stakes placed on ground surfaces to show extent of swell (approximately 5 - 6 

inches) 
Project: Kettleman Hills Facility I City/State: I Kings County, California 

I 

Photo No.: 14 I Date: I 10·13·08 
Photol!l"apber: Jane Soule 

Sub.iect: Excavation of trench around SDRl for removal 
Proiect: Kettleman Hills Facility Landfill B-17, Phase Al I City/State: I Kings County, California 

P,lProjectslKHF B 17 AI CQA SC0472lPbotoslClay Test Pad SDR~Clay CQA Photo Log.doc 7 



Kettleman HiUs Facility 

Photo No.: 15 I Date: 
PhotolUapher: Mike Minch 
Subiect: Sampling of soil for moisture content testing from inner ring area 
Proiect: Kettleman Hills Facility I City/State: 

o 

P:\ProjectsIKHF B 17 AI CQA SC0472lPhotosIClay Test Pad SDRIIClay CQA Photo Log.doc 
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Kettleman HiUs Facility 
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Photo No.: 16 I Date: I 10-13-08 
Photo2rapher: 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-comDacted condition evident to denth of 1.8 to 1.9 feet. 
Project: Kettleman Hills Facility I City/State: I Kings County, California 

P:IProjectslKHF B 17 A I CQA SC0472IPhotosIClay Test Pad SDRnClay CQA Photo Log.doc 9 
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MODEL 3-35 PACTOR SPECIFICATIONS 
~------------------~~I~------------~ 

(6248mm) 

(3352 mrn) 
mm) 

ENGINE Mechanically operated multiple pressure, water temperature, hour 
Model 6V53 Detroit Diesel, 185 disc parking brake. meter, fuel, air cleaner service 
H:P. @ 2500 RPM, variable. speed 

SHOCK PROTECTION 
indicator, and tachometer. 

governor, 22" (559 mm) blower 
AND SHIELDING OPERATOR CONTROLS type fan, two stage dry type 
Rear axle is shock absorber & POSITIONING replaceable element air cleaner 

with service indicator, fuel mounted. All wheels equipped with Side facing, four way adjustable 
and oil filters. rubber cushions mounted seating for full visibility front and 

between outer ring and inner ring rear. Travel direction and range 
TRANSMISSION AND to reduce shock and eliminate and blade positioning hand 
TORQUE CONVERTER metal-to-metal contact. Fenders, controls . Braking and travel speed 
Clark C-28000 series 3-speed guards, and railings designed pedal controls. All located for 
forward and reverse power shift for maximum operator protection. operator comfort. 
matched to a Clark C-270 Engine compartment protected Operaling weight less 
series converter. Speeds: by heavy gauge hood which opens ROPS ... 36,000# (16330 KG) 
1st-~.75; 2nd-7.2S; 3rd-10.5. fully with spring assist. Operating weight with 

DRIVE BLADE ROPS . . . 37,500# (17010 KG) 

3-Wt>eel configuration for effective 9' Wide. Large full width blade. 
COMPACTIVE EFFORT 1 full width compaction and stability, Hydraulically operated with up, 

all wheels dri'/e. No Spin front down, and float positions. Blade 343 PSI (24.11 KG/cm') 
differential; Mechanical drivelme raise above grade: 34" (864 mm); 

CAPACITIES with ,eavy duty universals. Blade down below grade: 4" 
(102 mm). Fuel 125 gal. (473 liters), hydraulic 

AXLES AND WHEELS ELECTRICAL 
system 55 gal. (208 liters), 
cooling system 13 gal. (49 liters), 

Clark 33810 series heavy duty 12 Volt system, 62 amp alternator, transmission and torque converter 
axles front and wear. Wheels: voltage regulator, starter, 8.5 gal. (32 liters). engine 
Open ring segmented pad type, emergency and service shutoff. crankcase 4 gal. (15 liters) , wheel 
3" x 5" (76.2 mm x 127 mm) ends 16 pts. (7.5 liters) ea, 
pads with raker bars. HYDRAULICS differential 34 pts. (16 liters) ea. 

STEERING 
A fully fIltered system with service 

OPTIONS indicator, gear type pump, and 
Articulated front steer actuated by spoo l valves 1 . Enclosed cab with bui lt in 
two hydraulic rams. Inside t~rn ing 

LIGHTS 
ROPS, windshield wipers, front 

radius; 11 '3" (3429 m:n); Outside and rear ti nted glass, dome 
turning radius; 22'6" (6858 mm) . Two front, two rear. I ight. lockable doors 

2. Open ROPS 
BRAKES GAUGES 3 . Heater and defroster fan 
Hydraulically operated, multiple Ammeter, engine oil pressure, 4. Air conditioning 
disc ,service !Jrakes running in oil. transmission temperature and 5. Cold weather startIng kit 
N~we reserve the right to amend these speciftcations at any time without notice 

111e onty ..".nly.,nc.bIe .. our ..... ,.. wrHten _",my. We IMke no otMr warrIInty, • .,...ad or Imptled. 

P,O. Box 2037 
Milwaukee. WIsconSin 53201 
TELEX 26-9576 
International Offices: Milwaukee, Bogota. Miami, 
Athens. Singapore, Paris 

Distributors in all principal cities of the wortd 
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TABlE C-1 

SUMMARY OF GEOTECHNICAL LABORATORY TEST RESULTS 
CLAY SOURCE TESTING - PECTEN CLAYSTONE 

KETTLEMAN HILLS FACILITY, KINGS COUNTY, CALIFORNIA 

r====r==----==r=============l=~~?I~Lli~IT,i~~r=~~~il==l£·me~s;~cco~nw~nn~I::::~:J~~~::4=:1~~~~~)TM~~~ 
Site 

Sample 
No. 

L-: 

.-1 
L-l 

CL-;!3 

Dale Sampled 

0712 

o r/O 

FOT = Field Density Test 
L = Lift Number 

Source 

CI~ 

Clay . 
Clay 
Clav 
Clav test DO< 
I~ test D8( 

lay test pad 
lav test pad 
lay lesl pad 

:I.y test pad 

LL 

% 

PL pt 
Classification 

(ASTM 0 
2487) 

% <#200 
Sieve 

Natural Maximum ~o~murn I Dry. ,,-'> M . t VI , VHll 015 ure 

Con""'t ~~ty Moisture weighl Content 
Hydraulic 

Conductivity 

~ 6 +==~ CH=.J=="'87,F;= . .4=+~%~Hl~~'l.~3chl,!];~7.3;;==1=~ 1I:o~=I="l'i19%~ .. I=+--:: 9 .. ~~:~-II 
23 73.8 119. !.5 11 '.6 14.7 6.3E-08 
4t 6 93.5 6 106. 5 .9 20.1 4.0E-08 
27 6 90.7 1.4 111 ;.4 103.0 17.2 4.9E-08 

13. 

113.1 17.9 
>4. 

c-
c--

3.1 =-09 

I~S~~-4 __ 9~4-+~~+~64+-~C~~H~~ __ ~ 
TestPad~ 

112.8 16.6 103.5 18.3 2.3E-08 

Test Pad IFO 
Te: I Pad I FOT 

;lav lest pad 

;!ay test pal 
:lay test PO( 
:lay test pac 
:lay test pac 
:Iay test pad 
:18Y test pad 
'lay 

Avera e: 
Max; 
Min; 

98 
99 
95 
99 
95 
103 

! 

31 

~ 
27 
32 
28 
29 
32 
27 6 

93 29 64 
110 41 74 
61 21 38 

CH 
CH 
CH 
CH 

.CH 
CH 
CH 
CH 

89 
94 
74 

110.0 1f.4 
19.2 

107.4 18. 
112.1 152 

17 112 16 
23 120 18 
8 106 13 

10]; 
109.< 

:.7 
103.1 

104 
109 
97 

9.2 

19 2.6E-08 
21 9.3E-08 
15 2.6E-09 



Site 
I Date Sampled 

No. 

CL·1 

~ CL·2 071 
CL·3 
CL-4 
~ CL·11 

CL·22 
CL·23 081 1108 

TABlEC·2 
SUMMARY OF GEOTECHNICAL LABORATORY TEST RESULTS· STOCKPILE SAMPLES 

CLAY SOURCE TESTING· PECTEN CLAYSTONE 
KETTLEMAN HILLS FACILITY, KINGS COUNTY, CAUFORNIA 

~rgLimits Soil ~es 

Classification 
%<#200 

Natural Maximum 
Optimum Source LL PL PI (ASTM D Moisture Dry 

2487) Sieve 
Content Density 

Moisture 

~ 
IbIft' 

* 
(.;H 81.4 '.05 111.U . 05 

I 9! ~ c1 lli,7 . 1~ 

~ 
I 41 E 93.5 1 11 . 
I 27 E 90.7 l' . 
I ~ 30 E ~ .2 JI 

Clay I 98 32 66 CH 87.2 15.7 107.4 11 1.1 
Clav I 89 2T 62 CH 85.8 9.9 112. l' '.2 

Average: 91 30 60 87 14 112 16 
Max: 110 41 69 94 23 120 18 
Min: 61 23 38 74 8 106 13 

i IJASTM D5oa1t 

Dry Unil Moisture Hydraulic 
Weight Content Conductivity 

IbIft' 

~ W . ':.:!. 
1Ill& -.leI ~~ 
96.9 4. 

~ 10;j.U ~ 

--' ~ ~ 

I,L 20. )8 
1 13.0 11. J8 

102 18 5.6E'()8 
108 20 9.3E'()8 
97 15 2.3E-08 



Site 
Date Sampled 

No. 

CL-, 
CL~ /31/08 

o 

o 
TABLEC-3 

SUMMARY OF GEOTECHNICAL LABORATORY TEST RESULTS - TEST PAD SAMPLES 
CLAY SOURCE TESTING - PECTEN CLAYSTONE 

Source 

Clay test pad 
Clay test pad 
Clay test pad 

I pad 
( lay test pad 

Clay test ~d 

KETTLEMAN HILLS FACILITY, KINGS COUNTY, CALIFORNIA 

I Lir I~ 

LL PL PI 

% % 

Soil 
Classification 

(ASTM 0 
2487) 

%<#200 
Sieve 

'(~,STM ~"-"--tI 

Natural Maxlomum Optimum Dry Un~ I .. , I.' ,,~ Hydraulic 
Moisture ry 
Content Density Moisture Weight Content Conductivity 

% IbIft' % Iblft' % cmls 
113.6 lo.U 

92 71_ 105.6 18.4 
90 2 100,0 
~~~2~~~ ______ -r ______ r-__ -r ____ +-__ -+~103~, .. I-r~~ __ ~tl.~rn~-I 
~ 104.6 3.1E-

113. I 17.9 
rest p",' I IT 5 20.4 

L, rest p", r 8 111.9 
CL rest Pad . 14 20.6 
@ ~testpac 110,0 17.4 19: 
~ '-~~~+---C~CIa~y:,:~~::~:--~-~~~~~~~~~rr~--~~6~~~r--~~. --1-~~*~:::7-~~----~---+~~~~~:!7t~1f~ 90F-ll 

~. ~+-~C~IaV'~testt~pad __ 1-~9~5~~~~~1-~~:H~-r~OO~ .. ~-+~1~8,~ .. 7r-__ -+ ____ ~1~1~~1~91 .. ~5 __ ~~~.~~ 
~~~;-t-~~ Clay test pad 98~, 6 :H 91 . 17.7 18.3 -l.4E'()9-__ 

I:::! Clav test pad 95 ~ ~ :H 93.6 20 11 18.C !~ 
L-, Clay test pad 103 -Z!f" :H 91.4 18.5 108.4 18.7 L~ 

FOT = Field Density Test 
L - Lift Number 

Average: 
Max: 
Min: 

95 28 67 
103 32 74 
88 21 59 

91 19 
94 21 
88 18 

112 17 106 19 5.1E.()9 
114 18 log 21 1.0E-08 
110 16 100 18 26E.()9 



~ _______ G_e_o=s~yn~t=e=c_D ______ ~1 IL-_______ ~ _____ ~_~·_·· ___ .. ______ ~ _ consultants . _ _A"~ ........... _ .... NT 

SOIL SAMPLE LOG 

PROJECT: Kettleman RiDs Ludffil 

LOCATION: KeUI ...... n Ci!I, CA. PROJECT NO.: SC0472 TASK NO.: 0311 
DESCRlPTION: Coil B17, PIwe Al Clo.4 f"st Peel YEAR: 2008 

SITE lAB 
SOURCE 

DATE 
QA SAMPU SAMPLE VISUAL DESCRIPTION MATERIAL TYPE SAMPLED TEST METHODS 

NO. NO. (lOCATIONIDEPTH) 
(doylmo) A<;TM ID 

1 
P 
~b-L ___ 
g,,-~-----

-----~~~~-¥~~~----~ .h,d.(O·, I p~~_t!f!.... _____ 
f-------- ------- ---=i------- l-_go\:fllXl.l~.c...lqiL_ ~1:L __ ~~~!§].£~!f ~JL 

I-------r---------- ~<tR-- ---------t---- dJ) __ --.. --------
~L-::.i. ___ ---------- ----------- ----------- -- -------1------1-------- ~~_.2_ -------- -----.. - .N __ 
Lr L- 'f --------- ------------ -------------- --------Yf?-1-;.:--------------~Jl __ 
F-='~------

Ck~-1~~f L-2. 
£h __ s:.. ____ ---_ .. _-.. -------- -------------- --------~.---

771_ TJ155? fq\»-
~~f~~+ = -- !lfr. ~-~ -------------CL6 'P.1JJ __ _ D ~.!J$JL _______ Ow -==----- ... -.... ------- --------- ---------------- 1--------- ----------
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(L:l ___ ------------ ----------

~~~e{~LL:j~-~~ 
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9.-lJ2 __ , ------ ---------- DlS57 ~~ 
t:.!.- 1\ -------
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f -----!---p<--------, £;LIB --.-- ----- ----------- ---------------1------- --------- ------_.- -----
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Soil Sample Log Pagel 0 
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SOIL SAMPLE LOG 

PROJECT: Kettleman Hills Landfill 

LOCATlON:Kettleman City, CA. 

DESCRIPTION: Cell B17, Phase Al 

PROJECT NO.: SC0472 TASK NO.: ..:;03:;;.'=-1 __ 

YEAR: 2008 

SITE LAD 
SAMPUl SAMl'I.E 

NO. NO. 

C~~'2.._ ------.. 
c.t..-.l":> r----- -------
r----- -------

VISUAL DESClUPTtON SOURCE 
(LOCA T10NIDEPTH) 

MATERIAL TYPE 
DATE 

SAMPUlD 
Idayfmo) 

QA 
ID 

f~~~=i!=~=~~-i-===~~i~:~iri~~==~=-~~~t:=.::~~ l-~~= ~?~J~J~~~ E : 
----------------------- ---------------------- ~--------------------- -------- ----------------

f------- ----------------------- ----------------------- --------------------- --------- -------------- ,...----
1---------- -------- ---------------------------- --------------------- ------------------------- ----- ------------------- --
t---------- -------+------------------------ ---------------------- ----------------------- ---- r-------------- -
-------- ------- .------------------------ .---------------------- -------------------------- -------- ---------------c---
--------- ---------------------------------------------------[---------------------- --------f--------------------- [---
---------- -------------------------- ---------------- --------------- --------- -------------------

--------- ------------------- -------------------- ---------------------- ----- ------------------
---------- ------------------[----------------- ----------------------- --------- ------------------ ----

1----------- -------- -------------------- c-------------- ------------------ --------- ------------------- ---
----------- ---------- -------------------------f----------------- ------------------ -------- ---------------------
--------- --------------[--------------------f----------------- ~--------------------- --------- --------------------
------------ ---------------------------- ----------- ------------------ ------ ---------------------
---------- -------- 1--------------------- ----------------1----------------- ------[---------------------- -------
1-------- ------- ------------------------------------[------------- ------ ~----------------- -----
---------- --------- ---------------------- -------------- ---------- ------- .-------------------
---------- -------- -------------------------- --------------- ---------------- r------I--------------________ _________ _ ________________________ '----------------- ----------------1------------------- -----

NO~: __________________________________________________________ __ 

Soil Sample Log 
OlECKEDBY: ___ _ 

Page;Lof}.. 



lS) Excel Geotechnical Testing, Inc. 
Projec:t Name: Kettleman 6-17 Landfill 

" Excellence In resting " Project No: 309 

941 Fo rrest Street, Rooweil, Georgia 30075 Client Sample 10· CL·OI 
Tel : (770) 650 1666 FIX: (770) 650 6788 Lab Sample No: GIIS 

( 

ASfM CIK,D4n.D"-', 
SOIL INDEX PROPERTIES 

co ..... sm. SfK. Gra....,. MoIsl. ('_. 
I) II .... Dnl" D :1,.1." )).Utll Ell&.o..Mt ...... A~L"'* 

~ C"".. I fine c_1 Modi,.. I Flnc Sill I Cloy 

l Cobb!" 
Gravel .... FilK'l 

U.S Siandard Sieve Sizes and Numbers 
Il' )" 1". 5" 1"4" 112"311" 14 "? '2,0 '40 .~ 'I~ ~ , 

100 :'] I i T I , I I 

! 90 , T I -'/. 80 , I I , - I I - 70 i I :, 
~ 60 , , I , , 

t 
I , 

:s SO I . I I .. I 

~ 40 
1 , I lii 30 I I u 

Ii - 20 I I 
, 

f , .. 
1 II i 

I I 10 II I ! I 
, 

.111 , , :1 I , Ii 0 

1000 100 10 I 0.1 0.01 0.001 0.0001 
Grain Size ( mm ) 

Sieve No. SIze (mm) % Finer lIydromcttr 80 
partle~~:~meler % Finer 

3" 1S 100.0 
70 

2" '0 100.0 

60 
-V"i.lne • IS 37.S 100.0 -, .. 

2' 100.0 ;: 
-;; '0 CllorOIl 

3'4- ,. 1000 • "/I." Line ~ 

.! 40 
31'- '.5 100.0 to 

h-•• 4.75 97.0 1 30 

"0 2.00 95.9 Gran'I("-): 3.0 .. 
20 

120 0.850 95.2 Sand (%); ••• Mil Of 011 

"0 0,-425 94.4 FinIS (%): 87.4 10 

.60 0.250 92.' Sill (%): 0 ' '''' ..... 
"00 0150 89.' ClAy (%), 0 '0 20 )0 40 50 60 70 80 90 100 110 120 

1200 0.075 874 Liquid Llml. ( LL) 
CodY'. Unlr. (Cu): 

ISpttlfiC Gnvil)" ( - ); I I Caetr. Curv. (ee): I 

Client Lab Moisture Fines Content Attcrbcrg Limits Engineering Classification 

Sample Sample Content < No. 200 LL PL PI 
!D. No: ( 'Yo) ( 'Yo ) ( -) ( . ) ( . ) 

CL-OI GIIS 15.3 87.4 95 33 62 CH - Fat clay 

NOCe(s): 



(S) Excel Geotechnical Testing, Inc. 
ProJed Name: Kettleman 1l·17 1.811dfill 

"Excellence In TestIng H ProJed No: 309 

941 Forrest Street, Roswell, Georgia 30076 Client Sample ID: CL-02 

Tel: (770) 850 1888 Fax: (770) 850 5786 Lab Sample No: 0124 

ASTMCIH.D.U,D"". 
SOIL INDEX PROPERTIES 

c,... • • Spcc. Gn.ll)., ..... c... .. 
D 11.0, DUlf.D UIf, DUll _~Ant""UIIIfls 

~ COO"" I FUle e_ M,," .. I Fmc Sill I Clay 

1 Cobbles 
Gravel ""'. Fine. 

U,S Siandatd Sieve Sizes and Numbers 
n- ) ' Z'I 5" " ..... I?~' ~ 'l~ no "',0 u:o 'I~ mel • 

100 
I . [ IT 

~ 
I 

90 • 
~ 

j 
~ 80 f- --

I 
l ~ 70 ... 

j' 
.. . ~ 

60 

-i~ 
~ 

_. 

» 
50 I ... • I ~ 

~ 40 
, 

•• . 
!o: . 
';; 30 r • r • -
~ 

~ 
20 

: I 
~ • ... 

:1 10 
I II . - 1 • 

0 !" , I I. 

1000 100 10 I 0.1 O.QI 0.001 0.0001 

b Grain Size ( mm ) 

Sin-eNo. Siu{rnm) % Finer Hydrometer SO 
PRrth:!~:~melcr % Jo'hlcr 

3" 75 100.0 7. 
2" SO 100.0 

60 
·u'u,.. 

IS' 375 1000 -
I" 25 1000 A: 

CHorOH - '0 M 

314M 19 100.0 • '''''1-~ .s •• • 318" 9.5 100.0 

f b .4 4.75 99. 3. 

UlO 200 99.4 Gravtl (%): 04 
20 

H2O 0.850 99.2 Sand ('4): "8 Mil CIt on 

.40 0.425 98.0 ,,'jnn(%): 73.8 10 ... 0.250 943 5111(%): • ' ,.., " OJ-

"00 0.150 .... CIIY(%): 0 10 20 30 40 50 60 70 80 00 100 110 120 
0200 0.075 73.8 Liquid Umit ( LL) 

Codr. u.lr. (Cu): I 1 
ISpeClfiC Grnyity (-): I I Codr. CUrl', (Ce): I I 

Client Lab Moisture Fines Content Altcrberg Limits Engine4:ring ClassifieaJion 

Sample Sample Content <No. 200 LL PL PI 
!D. No: (%) (%) ( . ) ( . ) ( " ) 

CL-02 0124 8.1 73.8 61 23 38 CH - Fat clay wilh sand 

Notc(s): 

l 



lSl Excel Geotechnical Testing, Inc, 
Proj_dNa .. ., Kettleman B,17 Landfill 

"Excelleneeln Testing" Proj_tt No: 309 

941 Forre8t Street, Roswell, GeorgIa 30075 al •• , SamplelD: CL-03 
Tel: (nO) 650 1666 Fax: (nO) 650 5786 Lob Sampl_ No: 0147 

AIIM C '.N,' <Ill. D tu. SOIL INDEX PROPERTIES GnM_Itt«,Cf .. ~·. ""'c.-... 
OU ... lll ... un.1NJ11 _o--r .... ~u.ib 

I III Co~ I c ..... 1 FiQC 1<-1 M_I om. I SOl 1 C.y I I Goo,,' Sud ..... 
I u.s. ~1Jd siew::;: and Numbcn I '-

Il' " 2"1 S· '''4°111"311'' .. '". i ... ;<,00 .,.. , , I I I I I I I , I I I I , , 
100 

90 
~ 

-;. 80 
~ 

.21 70 

'r 60 
I I I 

~ 
~ so ,Q .. . ! 40 - 30 
~ .:: 20 

10 

0 

1000 100 10 1 0.1 O.OJ 0.001 0.0091 
G ... bo SIu ( m .. ) ) 

Sieve No. Siu(ouu) % fiDei' .~ ....... er 110 
r.rtlde Di.llIleter % Piaer 

3' 7S 100.0 , .... , 70 • 2' 50 100.0 
60 '\1" ..... 

IS' 37.5 100.0 -
" 

25 100.0 Ie CH",OH - 50 
;J4' '9 100.0 j "A·l..iM 

<C 
3/8' 9.5 100.0 

f b ... ' .75 100.0 30 

110 2.00 99.8 Gnwl(%): 
20 MII",OH '20 O.SSO 99.1 So ... (%): 6.5 

'40 0 .• 25 9S.3 Fi_(%): 93.5 10 
. 

• 1"\-'1 0L ~6O 0.250 97.2 S1I1(%): 0 
.100 0.150 95.9 Clay (%), 0 10 20 30 40 50 60 70 so 90 100 \10 '20 

. 200 0.075 93.5 Lilt old Umll ( LL ) 
IC.tlt VIdL (Ca): 

ISpeciII' GnvUy ( ,): I I Cotft Ca". (C,~ 

Clienl Lab Moisture Fines Contenl Atterberg Limits Engineering Classification 

Sample Sample Contenl <No. 200 LL PL PI 
10. No: (%) (%) (,) (0) ( 0 ) 

CL-03 0147 22.6 93.S 110 41 69 CH 0 Fat clay 

NOCc('): ) 



u (S] Excel Geotechnical Testing, Inc. 
Project Name: Kettleman B-17 LandOn 

"Excellence In Testing" ProJCcl No: 309 

941 Fo"".t Stnlet, Roawell, Georgia 30076 Cltent Sample ID: CL-04 
Tel: (770) 650 1666 Fax: (770) 650 5786 L.b Sample No: 0166 

ASTMC I)f.. D4Jl. DIU. 
SOIL INDEX PROPERTIES 

c.-. ..... s,w. t;..,ttJ.~ c-. 
o 1 I"" InJI'-» Uft.lWJlI r ... o..M.: ...... "Itl...". ....... 

Ii Cobbl" I C""" Fine !c-.oJ Mod' .... I Fint' Sill I Cloy I 
0"",,' I ..... Finn 1 

I I; ). :"1 s· l-,;.t' In"'ll" ': 
U S SaanGad SlOW Sizes InC! Numbers 
"0 m 140 ilr;o 1'00 '200 

100 

lit I II ! I 
11 l 

I I I! I 9Q I r I-, -if. 80 ;I I - I I 
I 

1 70 • 
60 I ~ I 

~ 
, 

I I ' so , I 
~ 
w I 

I' 
i!! 40 , · 

I, I ; 
a )0 I , 

J 
f t " 

!: 
~ 20 I • I' I I 

:~ 
w I . , • 0-

I 10 : I d II , I 
0 1 .1 t 
1000 100 10 I 0.1 0.01 0.001 0.0001 

o Grain 51 •• ( mm ) 

SJeveNo. Siu(rnm) % Joiner lIydromt1t'r 10 
P.nlck Dilmtler % Finer 

)" 7$ 100.0 'mm) 7. 
2" ,. 100.0 

'" 
'U" l« • IS" l7 $ 100.0 -

'" 2$ 100.0 
;: 

CliOI' 011 - $. • 
31"" '9 100.0 " ' ,,' t-

~ 

.5 .. 
3IS- 9$ 100,0 ·a 

b •• 4.7S 100,0 l JO ... 2.00 99.9 Cnvel(%): 
20 

"0 O.SSO 997 S.nd (%): 9.J Mil 01 OJ« 

.4. 0.42$ 98.8 Fin .. (%): 90.7 '0 

.60 0.2$0 971 Silt(%).: 0 ~' .. ~OL 

1100 O. ISO 94.0 C",(%), 0 10 20 30 40 SO 60 70 80 90 100 110 120 

"00 0.015 90.7 Uquld Umll ( LL) 
Corif. Ualr, (CU): 

ISpttint' ernlly ( . ): I I Coclt Clln'_ (Ct'): 

Client Lab Moisture Fines Content Attcrbcrg Limits Engineering Clossinea.tion 

Sample Sample Content < No. 200 LL PI. PI 
ID. No: (%) ( %) ( -) ( -) ( -) 

CL-04 GI66 12.4 90.7 88 27 61 CH w Fat clay 

1iotC(,'). 



1SJ Excel Geotechnical Testing, Inc. 
Proj.etName: Kettleman B-17 Landfill 

"Excellence In Testing" ProjeetNo: 309 

941 Forrest Street, Roswell, GeorgIa 30076 Cll •• t SamplelD: CIA I 
Tel: (770) 660 1666 Fax: (770) 650 5786 Lab Sample No: H043 

( 

.urM c U6. D.uJ.."" 
SOIL INDEX PROPERTIES 

c;,. at. "",. Gnolr)" ....... c.uc. 
'DU".UU.IIJ#7.DUlI bc.a... .... .u.ltlrttu.tlt 

I ItlcobW .. 1 
c ..... I , ... Icoww l 1.1"-1 ,&DO 

I 

Sik I 0.,. 

I I O",vel $wi F .... 

I u.s. JeW ~I lAd Numbcn -
1
1
2" ,- 2"1 s· '~ •• ~~,.. ~ ... "~o HO 160 ,,00 'lOG 

I , 
100 

19-~ 90 -"I- 80 
~ 

fa 70 

~ 60 

l' so .. ... 
" 40 to: - 30 

! 20 
I 

10 

0 

1000 100 10 I 0.1 0.01 0.001 0.0001 
Cram Size ( IDID ) 

SieftNo. Sizt(mlll) %Fi ... uy ........ , 80 
Partide DillHter ."" Platr 

3" 7S 100.0 'OIml 70 
'Z' so 100.0 • "tI- Line 
I.S' 37.S 100.0 60 -
I' 2S 100.0 Ii: 

CH«OH - so 
3/4" 19 100.0 II o,,-u.e 

:! 40 
3/1" 9.S 100.0 f h-•• ' .7S 99.6 30 .; 
MlO 2.00 99.' Gnnl(%): 0.4 .. 

20 
'20 0.8S0 99.2 S •• d(%), 9.8 MIlo. OH 

140 0.42S 98.6 Fi"'(%F 89.8 10 

'60 0.2SO 96.6 SUt(%), 0 
• JoII,.O(o~ 

1)00 O.lSO 93.4 Clay (%): 0 10 20 30 4050 607080 90 100 110 120 

'200 O.07S 89.8 lJqald LIIIIU ( u.) 

CoeR: tI.lt (C.), 

Ispum, GnYily ( -). I I Coeft Corvo (COF 

Client Lab Moisture Fines Cont"" Atterberg Limits Engineering Classification 

Sample Sample Conte.t <No. 200 LL PL PI 
/D. No: (%) (%) ( . ) (-) (.) 

CL-Il H043 16.2 89.8 94 30 64 CH· Fat clay 

NOC«.~ 
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Nov 03 08 02:23p Excel Geotechnical Teslin 

Excel Geotechnical Testing, Inc. 
"ExcellMCe in Testing" 

941 Forrest Street. Roswell, Georgia 30076 
Tel: (770) 680 1666 Fax: (770)660 6786 

770 6505786 

Kettleman B.17 Larulflil 

I 
Projec:t Name: 

Project ,,"0: 309 

cu ••• s.. .. p .. m· CI.-t6 

Lab Simple No: HOSl 

AS1'M r. "6.11 m. II "'" 
.114.IDI~D UJI'. EU)1I1 SOIL INDEX PROPERTmS 

p.7 

I III c-. t-I COti---:-" G .... ~I .... -II--<·· .. .J...-I .... _:,-1--1 -'""-ilt--Sik--::-,-.w!---'-Cl", --;1 I I 
, 

I ~~. S1ttNIU'd SleW: !Izes #I NtlIII&ti I I 
,r ,to :"'I.!· ., ... ·II:"J11~ AI itl' 1IlO,..0 116'0 "?> I!O/) 

100 ~T'~~'=r::~'Tt'r'r='r':'~'~~'=r1=:;~'~~1~'~::~'n1=r:::;~~IT1rT::~~'TT:f;~ 
_ 90 I!f+H.H: --!-+!~!·t: f+L

f Ii! I ~·Htf-i·- 'nl! :::: f iii: :~: 
'$. .. -:: 8

7
0
0 

W, H-1jH-_ .. +J --1+1: :H++I r II' ~r-ll1 IT"-- ~~:. t -t-lf·hti t f-
r 60 ilL.. j:1 +tt._- i'l! 1 ill '·:--1)"- 'if 11+- l iJ ,! I 
'" ',.," l'i . , f+t+l-t--li·ft1i ., . I I. i. '1;- ". '1'1' " 
~ SO :: : i /; i-+- 'II:' n-H--
~ 40 iJ. i-+ .. ··H·! -i.++-: I . I . rr+ U __ .. _ ~·H+ 

30 .,:Lu ! ; .! ! I j ! I ! I. I I .! i I Iii I I J 20 i!ll : ,i:j' I 'I}' HI ++-!--I1f'jI+'m'Ii-+-l' +H+{i_-Hi+H-Hi_IH:~!If+il+;+!+-I 
I ~ Ii . I! I;! i ; t! I ! .: ! 'JW1f-+-'-

10 I I.. : I,J l ; TI !!; iti II! i++j -:--+:1' rtI,1+ j' H-+--.HI1 "'", H-f-7-"-itl,i!! ! i j 
O~~~~~ww~~~~~~WU~~~UL~~~~~~~~~~ 

1000 100 

SItw~ .. Sl%t( ..... % finer 

3" '$ 100.0 

'it' SO '00.0 

loS' )7.5 100.0 

'" " JOO.I) 

)fC' " 1130.0 

lIB· • .5 100.0 ... '.'S 100.0 

m 2.00 99.6 

N20 O.ISO 9&9 

.. 0 0,42; 98.' 

.60 0.250 96.' 
0100 0.150 93.3 

IfZOO 0.07S 89,~ 

ISpecille 0,.,;", ( •• : I I 
Client Lab 

Sample S.mple 
ID. No: 

CL·16 HOSt 

Noc~,); 

10 1 0.1 
eraiD SIuC ...... ) 

.. ,.... ....... 
,mide DDIttttft' "Flnt'r , .... , 

Cnml(%): 

s .. ,(%): 105 

lints (·A~ 89.5 

Sill (%): 

Ch),(%): 

Ie .... linl,. (ea): I 
leoell. Co ... (C.), I 

i!: -j 
f 

I 
I 

so 

,. 
60 

.0 

'0 

'0 

20 

,. 
0 

0.01 0.001 0.0001 

• .. ",.ifMI 

CH orOli 

·1t.~Ln 

h- ,..10, ow 

......... 
0 10 2. 30 40 SO 60 7010 90 10() 110 ,:W 

'""ukt Ltnril ( U.) 

Moi&ture Fift.e$ CQntent. Attuberg Limiu Bngil1c:erm,. ctassirlCalion 
CQn1ent <No.200 U. PL PI 
(%) (%) ( . ) (. ) (- ) 

19.2 89.s 93 31 67 CH-Fal.loy 



~ 

Nov 03 08 02:23p Excel Geotechnical Testin 770 6605786 p,6 

Excel Geotechnical Testing, Inc. 
-Ercellence In Teo.fing" 

941 Fomtat Str .. t, Roswell, Georgia 30075 
Tel: (nO) 650 1666 Fax: (T70) 650 5786 

Projed Name: 

p,..je .. N" 

K<.I.m .. Bol7 LandfiU 

309 

cu ... s. .. pk II), Ct-17 

Lab Sample No: HOSJ 

AS'TN CIJCi.O.m.O~. 
Oll .. ~ .. oun,"'k' SOIL INDEX PROPERTIES Cft.I.$lN.i ..... er.,'I!r. HlW-C.-.... 

.... ou ............ wr,:u .. 

I I j I Cob1~11-.,::C*,:::::,' """..I.I_,.::fi"::""I-/ C...:'"::.JN II--=:Med=:=-d L.I .-:.;:"';:.' .......j1_~s:.::"' ___ ..I.I_...:a.:.::>;...' -ll 

r ". , 
100 

u,. 90 
I -;!. SO 

, 
, , - I , 

~ , 10 
I 

, 
60 ! 

~ 
, i SO , 

l 
, , 

40 f , 
jilT 

J 30 , 
20 

i 
10 

I I ~ I 
0 

m" ,IJI .. r!;_. ti,' !!, 11!illi! 
I,P I I I "li'li: " I!w.+<-l-l--~A ! i ... -H-l.H-l-I-'H-.._ .... 

I
!' J ... ~_,__ J . .j" -- -- ! 11.1-W.-i-f-!:, II ,_ II L )11 I,' i ! '!Ii!! 

~+44~-~Tt,tt-r +~+4--I~,I""·~_I~-~~·~-,~I~~~H-~. -mIH+·H-r-4+' II~!'+I~I·~ 

I :h i f I .,- I, -i- +~. -l'm-m', -
1I!+I.j-:4-i--+'t" I .... t' f -jlj-!-l++-,f- . --;, .1 i !" I ' ,III J II' , 
gi+J.IH+-i.-r=:!r~, i ~i~:-.. _#j.! ~+-i-'~h 4-,' --I--i!-.f-- I W=w t -'-1~1~ ,--

, I I : I I! I I 'iI: , I : Ii' 1 
1!J.l-H+-l-',,-'--111#,++! --!HI +!ii++-il -t-- -- I I tt'-r " L -t--- ;' I '1".--

---- Ii I I J II - l'J+l+4! :++--#-1
1
1-I+H:-T I' 1I1TITrl--i'-' 

1000 100 10 I 0.1 
Grail Size (mOl ) 

SIt"~ Sia(fblD) % Finer 

3" 7$ 100,0 

Z' S<) 100.0 
I _S~ 37.S 1000 

L" 2' 100." 
)14" " .00.. 
lJIJ- 9,S 9.S,~ 

14 •. 15 91.' 
"0 2,00 96.~ 

'20 0.8s<) 95.6 

.'" 0.42' 94,9 ... 0.250 93.4 

1100 0.150 90.9 

'200 0,01$ 878 

IS~«IfIC Gro.lly ( - ), I I 
Client I.ab 
Sample Sample 

ID. No: 

CL-17 HOS3 

Nort(Si: 

----U-ydromrlft' 
'a"lde DilmtCcr % fJMf 

'ftlnd 

2,6 

Sartd(%): 9,6 

Ftnt:s (%): 8'i.' 
SIIC(%): 

Clo,(,,), 

IC.dU"",ICu), I 
ICoeII, Curv. {Ct), I 

Moisture FiDC$ Content 
Conlel'n <N .. 200 
(%) (% ) 

11,4 818 

.. 
70 

GO 
~ 

iC -u 
,. 

l '0 
~ 

3. " l. 
20 

10 b 
[::~~~"'~.~,~~--~~~~~~~ • 
o 10 20 30 40 SO 60 70 80 90 100 'LO 120 

Liquid Ullin ( LL) 

Atterberg Limits Engineering Classificalion 

LL PL PI 
(0) (_) (0) 

30 69 CH. Fotclay 

c 
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Nov 03 08 02:23p Excel Geotechnical T ""tin 

Excel Geotechnical Testing, Inc. 
"EII.ellene.'n rO$/ln,.. 

941 For'H' St .... ~ Roswell. Georgia 30075 
Tol: (770) 650 1666 fax: (no) eGO 5788 

7706505786 

P"'jccIN .... : 

P",j"l No: 

K.oI1Ieman 11-11 LalldBIi 

)09 

CliH,s" .. ,..ID, CL·I. 

... ~ So .. plt "'0' HD55 
A,fICCIJC.DW,8IlN. 

bu .... OltM..,..,.DUI. SOIL INDEX PROPERTIES 

p,5 

I III ~ ~I c_ ... _ ...... ..l...' ... _fiDo_· -41-C+u....JW'L....-:.:.:..;...:s..d-l'-... ""-1-1 __ ~·_, ... ...J..!_CIoy-'---I1 I 

I OX ~ard Sieve &ali * NI.um I 
Ir r !'U' l"""'lIl")11"... .,.~"",~ 'I'lli 000 

100 i~*·~'=T::T.f'=.t' ~';;·?'::'~'nTr'rr~·:--~A;~'~~·r='=r~'rnrr=r:;n=~';:~::~~'~r1::~ 
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Client Sample ID, CL·O I 

l.ab Sample No: 0115 

ASTM 0 15!1l7 COMPACTION MOISTURE-DENSITY RELATIONSHIP l'tIocIifIflI ~ Method B 

140 

135 

130 

125 

120 

~ 115 ... 
~ 
~ 110 
..co 
.21' .. 
~ 105 
.<::: 
" 

;;J 100 
~ 

Q 

95 

90 

85 

80 

75 

70 
0 

ClientlSite 
Sample 

ID. 

CloOI 

NolC(s) 

5 10 

Lab 
Sample 

No: 

0115 

15 20 25 30 35 40 

Moisture Content ( % ) 

Maximum 
Dry Unit Weight 

( cf) 

111.0 

Optimum 
Moisture Content 

(%) 

17.3 

45 50 

Remarks 



rtil Excel GeotechnIcal Testing, ,,,, 
Project Name: Kettleman B~17 Landfill 

~j "Excellence In Testing" Project No: 309 

ASTM D 1~~7 

140 

135 

130 

125 

120 

~ 115 
'[ 
~ 110 ... 
• !!I' .. 
~ 105 
~ 
;:;l 100 t' 
/:I 

95 

90 

85 

80 

75 

70 
0 

ClientlSite 
Sample 

lD. 

CL-02 

Note(s): 

941 Forrest Street, Roswell, Georgia 30075 
Tel: (770) 650 1666 Fax: (770) 650 5766 

Client Sample ID, 

Lab Sample No: 

CL-02 

0124 

COMPACTION MOISTURE-DENSITY RELATIONSHIP 

5 10 

Lab 
Sample 

No: 

0124 

15 

I 

j 
I 

20 25 30 35 40 

Moisture Content ( %) 

Maximum 
DIY Unit Weight 

cf 

119.7 

Optimum 
Moisture Content 

%) 

12.5 

Modified ~ Method 8 

45 50 

Remarks 

0 

o 



( 

0 

(S), Excel Geotechnical Testing, loc. 
··Excellence In Testing-

" 941 Forrest Street, Roswell, Georgia 30075 
Tel: (770) 660 1666 Fax: (770) 660 5786 

ProJ«t Name: 

Project No: 

KcUleman B·17 Landnll 

309 

Client San'plcm, CL·03 

Lab Sample No: G 147 

ASTM D 1557 

140 

135 

130 

125 

120 

_ 115 ... 
:s. 
~ 110 ... 
. ~ 
~ 105 -.= 
~ 100 i:' 
Q 

95 

90 

85 

80 

75 

70 
0 

ClientlSite 
Sample 

10, 

CL-03 

Note(s): 

5 

COMPACTION MOISTURE-DENSITY RELATIONSHIP 

10 

Lab 
Sample 

No: 

0147 

15 

Curves or I CIO'Wo Salumion 
for Specinc Onvil)' VallXS 

l .~ } "~ 

20 25 30 35 

l 
I 

40 

Moisture Content ( % ) 

Maximum 
Dry Unit Weight 

cf 

106.0 

Optimum 
Moisture Content 

(% 
18.0 

Modlfkd • Method B 

- , 

45 50 

Remarks 



~ "Excellence In Testing-lS1 Excel Geotechnical Testing, Inc. 

e 941 Forresl Sireet. Roswell, Georgia 30075 
Tel: (770) 650 1666 Fa.: (770) 650 5766 

Projec:t Name: 

Projcct No: 

Kettleman a·17 Landfi ll 

309 

i\STM D 1557 

140 

135 

130 

125 

120 

~ 115 ... 
:t 
';:: 110 ... 
·rr 
~ 105 
~ 

~ 
to 100 

Q 

95 

90 

85 

80 

75 

70 
0 

ClientlSite 
Sample 

!D. 

CL·04 
Notc(s): 

5 

Client Sample ID: Cl~04 

Lab Sam pl. No: 0166 

COMPACTION MOISTURE-DENSITY RELATIONSHIP 

10 

Lab 
Sample 

No: 

0166 

15 

Curves or 100% Saturation 
r ..... to~ for SP'=cific Gravity Values 

20 25 30 35 40 

Moisture Content ( % ) 

Maximum 
Dry Unit Weight 

( ef) 

111.9 

Optimum 
Moisture Contenl 

% 

15.4 

ModlRed . M~thod 0 

45 50 

Remarks 



( 

0 

IIi1 "Excellence In Testing" (SJ Excel Geotechnical Testing, Inc. 

G 941 Farra.! Slree~ Roswell. Georgia 30075 

Project Name: 

Project No: 

Kettleman B·17 Landfill 

309 

ASTM D 1S57 

140 

[35 

130 

125 

[20 

~ [15 ... 
~ 
-=- [10 .... 
·r 
~ [05 
.<:: .. 
~ 100 t-
Q 

95 

90 

85 

80 

75 

70 
0 

ClientlSite 
Sample 

10. 

CL·05 
N01e(S): 

Tel: (770) 850 1888 Fa.: (770) 850 5786 

Clie., SamplelD, CL'()S 

Lab Sample No: GI67 

COMPACTION MOISTURE-DENSITY RELATIONSHIP 

h" 1M1 
CUl'Ve5 of 100% Saturalion 
for SpecUk GIlIYI!)' Values 

(., , " 

5 10 15 20 25 30 35 40 

Moisture Content ( % ) 

Lab Maximum Optimum 
Sample Dry Unit Weight Moisture Content 

No: ( cf %) 
GI67 113.6 16.0 

Modified • Mclbod 8 

45 50 

Remarks 



IS] Excel Geotechnical Testing, Inc. 
Project Name: Kcltleman 8-17 Landfill 

,. " Excellence In TestIng" 

., 941 Forrest Street, Roswell, Georgia 30075 

Project No: 309 

ASTM D 1557 

140 

135 

130 

125 

120 

~ 115 ... 
~ 
:" II 0 .... 
·r 
~ 105 
= " :;;, 
to 100 

Q 

95 

90 

85 

80 

75 

70 
0 

Client/Site 
Sample 

ID. 

CL-IO 

Notc(s): 

Client Sample ID. CIAO 

Tel: (nO) 650 1666 Fax: (770) 650 5786 Lab Sample No: H042 

5 

COMPACTION MOISTURE-DENSITY RELATIONSHIP 

10 

Lab 
Sample 

No: 

H042 

15 20 25 30 35 40 

Moisture Content ( % ) 

Maximum 
Dry Unit Weight 

cf) 
113.1 

Optimum 
Moisture Content 

(%) 

17.9 

Modlfltd - Mtlbod B 

45 50 

Remarks 

( 

( 



0 

(S)'" Excel Geotechnical Testing, Inc. 
Proje.t Name: Kettleman B·17 Landfill 

~ "Excellence In Testing" Project No; 309 

ASTMD 1557 

140 

135 

130 

125 

120 

~ 115 ... 
15. 
~ 110 ... 
• 21' .. 
~ 105 
;:: .. 
., 100 
t> 

Q 

95 

90 

85 

80 

75 

70 
0 

ClientlSite 
Sample 

!D. 

CL-II 

Note(I): 

941 Forrest Street. Roswell. Georgia 30075 
Tel: (770) 650 1666 Fax: (770) 650 5766 

Client Sample ID CL·II 

Lab Sample No: H043 

COMPACTION MOISTllRF~DENSITY RELATIONSHIP 

5 10 

Lab 
Sample 

No: 

H043 

15 20 25 30 35 40 

Moisture Content ( % ) 

Maximum 
Dry Unit Weight 

( cf) 

112.8 

Optimum 
Moisture Content 

(%) 

16.6 

Modilltd . Mtlbod B 

45 50 

Remarks 



r iI Excel Ge.technical resting, ,,,. 
,. "Excellence In Testing" 

• 941 Forrest Street, Roswell, Georgia 30075 

Project Name: 

Project No: 

Kettleman 6-17 t.undfill 

309 

ASTM D 1557 

140 

135 

130 

125 

120 

~ 115 ... 
~ 
::- 110 ... 
. !P .. 
~ 105 
.1:: 

" ~ 100 
Q 

95 

90 

85 

80 

75 

70 
0 

ClienilSite 
Sample 

!D. 

CGI5 

NOle(s): 

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

Cllen' SImple m: Ct.-IS 

Lib Sample No: H065 

5 

COMPACTION MOISTURE-DENSITY RELATIONSHIP 

10 

l.ab 
Sample 

No: 

H065 

15 

Curves or 100% Saluration 
I . 'b' \ for Spccifil: Gravily Values 

20 25 30 35 40 

Moisture Content ( % ) 

Maximum 
Dry Unit Weight 

f 

Optimum 
Moisture Content 

(%) 

110.0 17.4 

Modified - Method B 

45 50 

Remarks 

() 



r ) 

0 

~
' Excel Geotechnical Testing, Inc, 

Proje.' Name; Kettleman B·17 Landfill 

,. "Excellence In Tesrlng" Proje" No: 309 

ASTM D 1557 

140 

135 

130 

125 

120 

~ 115 ... 
!t 
::- 110 .... ·r 
~ 105 := .. 
;:> 100 
t' 
Q 

95 

90 

85 

80 

75 

70 
0 

Client/Site 
Sample 

!D. 

CL-22 

941 Forrest Street, Roswell, Georgia 30075 
Tel: (770) 650 1666 Fax: (770) 6505786 

Client Sample 10: CL~22 

Lab Sample No: H078 

5 

COMPACTION MOISTURE-DENSITY RELATIONSHIP 

10 

Lab 
Sample 

No: 

H078 

15 

Curves of I 00% SalunallOn 
for Specific Gravily ValUC$ 

20 25 30 35 40 

Moistu re Con tent ( % ) 

Maximum 
Dry Unit Weight 

f 

107.4 

Optimum 
Moisture Content 

(% 

18.1 

MocUntd ~ Method 0 

,. 

• 

45 50 

Remarks 



lSJ... Excel Geotechnical Testing, Inc. 
,. "Excel/ene.'n Testing-

941 Forrest Street, Roswell, Goo,gla 30075 
Tel: (nO) 650 1666 Fa., (770) 650 5788 

Project Nlme: 

Project No: 

KCldClllltll B·17 Landfi ll 

309 

Client SlmplelD, CL·23 

Lib Simple No: H080 

ASTAt 0 15.51 

140 

135 

130 

125 

120 

~ 115 ... 
~ 
-:: 110 ... .. 
'iI 
~ 105 
.1: .. 
;:. 100 
t' 

Q 

95 

90 

85 

80 

75 

70 
0 

ClientlSite 
Sample 

lD. 

CL-23 

5 

COMPACTION MOISTURE-DENSITY RELATIONSHIP 

10 

Lab 
Sample 

No: 

H080 

15 20 25 30 35 40 

Moisture Content ( % ) 

Maximum 
Dry Unit Weight 

f 

112.1 

Optimum 
Moisture Content 

(% 
15.2 

Modilltd . l\1~lhod D 

45 50 

Remarks 



( 

( 

Project Name: 

Project Number: 

Client Name: 

Site Sample ID: 

Lab Sample Number: 

Material Type: 

r..: ) Excel Geotechnical Tesling, I ••. 
, "Excellence In Testing" 

FLEXIBLE WALL PERMEABILITY TEST (I) 

ASTMD5084 • 

Kettleman B-17 Landfill 

309 

Geosyntec Consultants 

CL-OI 

GIlS 

Soil 

Specified Value (emlsee): NA 

Date Test Started: 712712008 

Remolded Proctor ('1 Specimen Initial Test Conditions 

Specimen Compaction Conditions (6) 

Max. Opt. Dry Unit Moisture Cell Back Consolid. Penneant Average 

DUW MC Weight Content Press. Press. Press. 

(-) ( pef) ( % ) ( pef) (%) (psi) (psi) (psi) 

Notes2,3&4 110.0 17.3 99.1 19.1 72.0 70.0 2.0 

Notes: 
I. Method C, "Falling.Head, Increasing· Tailwater" test procedures were foUowed during the testing. 

2 AU particles larger than 3/8 inch, if any. were discarded when fonning the remolded specimen. 
3. Remolded specimen was fonned by tamping the soil in one-centimeter-thick layers. 

4. Remolded specimen approximately 2.S7 inches in diameter and 2.36 inches in height. 

Liquid (7) Gradient 

(-) ( - ) 

DTW 12 

Hydraulic 

Conductivity 

(cmls) 

9.3E-8 

S. Maximum 01)' Unit Weight (DUW) and Optimum Moisture Content (Me) based on Modified Proctor Compaction Test (AS'TM D 1557). 

6. Based on the target values of90% of the maximum dry unit weight and the optimum moisture content plus 2%. 

7, Type ofpenneant liquid' DTW - Deaired Tap Water, 001 - Deaired Deionized Water 

• Deviations. 

Laboratory temperature at 2;U3 °c, 
TCSI specimen final conditions are nOI presented. 



Project Name: 

Project Number: 

Client Name: 

Site Sample ID: 

Lab Sample Number: 

Material Type: 

""Excellence In Testing"" (5] Excel Geotechnical Testing, Inc. 

FLEXIBLE WALL PERMEABILITY TEST (1) 

ASTMD5084 • 

Kettleman B·17 Landfill 

309 

Geosyntec Consultants 

CL·02 

GI24 

Soil 

Specified Value (em/sec): NA 

Date Test Started: 7127/2008 

Remolded Proctor (') Specimen Initial Test Conditions 

Specimen Compaction Conditions (6) 

Max. Opt. Dry Vnit Moisture Cell Back Consolid. Penneant Average 

DVW MC Weight Content Press. Press. Press. Liquid (7) Gradient 

(-) (pcf) ('Yo) ( pef) ('Yo) (psi) (psi) (psi) ( . ) ( . ) 

Notes2,3&4 119.7 12.5 107.6 14.7 72.0 70.0 2.0 DTW 14 

Notes: 
I. Method C, "FaUing-Head, lncreasing-Tailwater" tcst 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 fonned by tamping the soil in one-centimcter-thick layers. 
4. Remolded specimen approximately 2 87 inches in diameter and 2.36 inches in height. 

Hydraulic 

Conductivity 

(cmls) 

6.3E·g 

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

6. Based on the target values of9O% of the maximum dry unit weight and the optimum moisture content plus 2%. 
7. Type ofpenneant liquid: DTW "" Deaired Tap Water, DDl - Desired Deionized Wa(er 

• Deviations: 

Laboratory temperature at 22:1:3 DC, 
Test specimen Cmsl conditions are not presented. 

o 

C 



( lS] Excel Geotechnical Testing, Inc. 
"Excellence In Testing " 

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

FLEXIBLE WALL PERMEABILITY TEST (I) 

ASTMD5084 • 

Project Name: Kettleman B·17 Landfill 

Project Number: 309 

Client Name: Geosynlec Consultants 

Site Sample 10: CL·03 

Lab Sample Number: GI47 

Material Type: Soil 

Specified Value (em/see): NA 

Date Test Started: 8/0112008 

0 Remolded Proctor (5) Specimen Initial Test Conditions Hydraulic 

Specimen Compaction Conditions (6) Conductivity 

Max. Opt. Dry Unit Moisture Cell Back Consolid. Penneant Average 

DUW MC Weight Content Press. Press. Press. Liquid (7) Gradient 

(-) ( pcf) (%) ( pef) (%) (psi) (psi) (psi) (-) (-) (cm/s) 

Notes 2,3 &4 106.0 18.0 96.9 20.1 72.0 70.0 2.0 DTW 14 4.0E·8 

Notes: 
I. Method C, "F8Uing~Head, Incre8Sing~ Tailwaler" 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 fonned by tamping the soil in onc-<:entimeter-thick layers. 

4. Remolded specimen approximately 2.87 inches in diameter and 2.36 inches in height. 

S. Maximum Dry Unit Weight (DUW) and Optimum Moisture Content (MC) based on Modified Proctor Compaction Test (ASTM 0 ISS7). 

6. Based on the target values of92% of the maximum dry unit weight and the optimum moisture content plus 2%. 

7. Typeofpenneant liquid: DTW - Deaired Tap Water, 001 "" Deaircd Deionized Water 

( 
• Deviations. 

Laboratory temperature .1 22±3 "C, 

Test specimen final conditions are not presented. 



• 

Project Name: 

Project Number: 

Client Name: 

Site Sample ID: 

Lab Sample Number: 

Material Type: 

""Excellence In Testing" lSJ Excel Geotechnical Testing, Inc. 

FLEXIBLE WALL PERMEABILITY TEST (I) 

ASTMD5084· 

Kettleman B-17 Landfill 

309 

Geosyntec Consultants 

CL-04 

GI66 

Soil 

Specified Value (cm/sec): NA 

Date Test Started: 8/02/2008 

Remolded Proctor (5) Specimen Initial Test Conditions 

Specimen Compaction Conditions 16) 

Max. Opt. Dry Unit Moisture Cell Back Consolid. Penneant Average 

DUW MC Weight Content Press. Press. Press. Liquid (7) Gradient 

( -) ( pcf) (%) ( pef) (%) (psi) (psi) (psi) ( -) (-) 

Notes2.3&4 111.9 15.4 103.0 17.2 72.0 70.0 2.0 DTW 16 

Notes: 
I. Method C, "FaDing-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. 

Hydraulic 

Conductivity 

(cmls) 

4.9E-8 

5. Maximum Dry Unit Weight (DUW) and Optimum Moisture Content (MC) based OD Modified Proctor Compaction Test (ASTM 0 1557), 

6. Based on the target values of92% oftbe maximum dry unit weight and the optimum moisture content plus 20/0. 

7. Type ofpenneant liquid: DTW = Deaired Tap Water. 001 = Deaired Deionized Water 

• Deviations' 

Laboratory temperature at 22±3 °c. 
Test spetimen final conditions are not presented . 



C 

Excel Geotechnical Testing, Inc. 
"Excel/enceln Testing" 

941 Forrest Street, Roswell, Georgia 30075 
Tel: (770) 650 1666 Fax: (770) 650 5766 

FLEXIBLE WALL PERMEABILITY TEST (1) 

ASTM D5084 * 

Proj..,t Name: Kettleman B-17 Landfill 

Project Number: 309 

Client Name: Geosyntec Consultants 

Site Sample 10: CL·06 

Lab Sample Number: H021 

Material Type: Soil 

Specified Value (cm/sec): NA 

Date Teat Started: 8/0412008 

Specimen Test Specimen Initial Condition Test Conditions 

Spec. Spec. Spec. Dry Unit Moisture Cell Back Consolid. Penneant Average 

No. Prep. (2) Length Diameter Weight Content Press. Press. Press. Liquid (3) Gradient 

(.) ( cm) (cm) ( pcf) (%) (psi) (psi) (psi) ( . ) ( - ) 

ST 5.67 7.21 105.6 18.4 72.0 70.0 2.0 DTW 13 

Atterberg Test Reaults (LL, PL, PI) - ASTM D 4318: 92 21 71 

Notes: 
I. Method C. "Falling-Head, Increasing-Tailwater" lest procedures were followed during the testing. 
2. Specimen preparation: ST = Shelby Tube. R '"" Remolded. B - Block Sample. 

3. Type ofpenneant liquid: DTW · Deaired Tap Water, DDI • Deaired Deionized Water 

• Deviations: 

Laboratory temperature 81 22±3 °c. 
Test specimen tinal conditions are nOI presented. 

Hydraulic 

Conductivity 

(cmls) 

5.3E-9 



Excel Geotechnical Testing, Inc. 
"Excellence In Testing" 

941 Forrest Street, Roswell , Georgia 30075 
Tel: (770) 650 1666 Fax: (770) 650 5766 

FLEXIBLE WALL PERMEABILITY TEST (1) 

ASTM D 5084 • 

Project Name: Kettleman B-17 Landfill 

Project Number: 309 

Client Name: Goosyntec Consultants 

Site Sample ID: CL-07 

Lob Sample Number: H023 

Material Type: Soil 

Specified Value (cm/s..,): NA 

Date Tes! Started: 8/0412008 

Specimen Test Specimen Initial Condition Test Conditions 

Spec. Spec. Spec. Dry Unit Moisture Cell Back Consolid. Permeant Average 

No. Prep. (2) Length Diamete Weight Content Press. Press. Press. Liquid (3) Gradient 

( -) (cm) ( cm) ( pef) (%) (psi) (psi) (psi) (-) (-) 

ST 5.68 7.26 100.0 20.6 72.0 70.0 2.0 DTW 15 

Atterberg Test Results (LL, PL, PI) - ASTM D 4318: 90 23 67 

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

2. Specimen preparation: ST = Shelby Tube, R = Remolded, B ",. Block Sample. 

3. Type of penn cant liquid: DTW = Deaired Tap Water. DOl = Deaired Deionized Water 

• Deviations: 

Laboratory temperature at 22±3 OC 
Test specimen tinal conditions are not presented 

) 

Hydraulic 
( 

Conductivity 

(cmls) 

3.6E-9 

I 



c 
Excel Geotechnical Testing, Inc. 

"Excellence In Testing' 

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

FLEXIBLE WALL PERMEABILITY TEST (1) 

ASTM D 5084 • 

Project Name: Kettleman B-17 Landfill 

Project Number: 309 

Client Name: Geosyntec Consultants 

Site Sample 10: CL-08 

Lab Sample Number: H025 

Material Type: Soil 

Specified Value (em/sec): I.OE-? 

Date Test Started, 8/0412008 

Specimen Test Specimen Initial Condition Test Conditions 

Spec. Spec. Spec. Dry Unit Moisture Cell Back Consolid. Penneant Avenge 

No. Prep. (2) Length Diamete Weight Content Press. Press. Press. Liquid (3) Gradient 

(-) (cm) (em) ( pef) (%) (psi) (psi) (psi) (-) (-) 

ST 5.63 7.20 103.1 20.9 72.0 ?O.O 2.0 DTW 9 

Atterberg Test Results (LL, PI.., PI) - ASTM 0 4318: 88 27 61 

Notes: 
I. Method c, -Filling-Head. Jncrcasing-Tailwater" lest pr~ures were followed during the testing. 

2. Specimen preparlUon: S1' = Sbelby Tube, R = Remolded, B = Block Sample. 

3. Type ofpermcant liquid: OTW"" Deaired Tap Water, DDJ = Deaired .Deionized Water 

• Deviations: 

Laboratory temperarure at 22.:t3 -c. 
Test specimen final eonditions are not presented 

Hydraulic 

Conductivity 

(cmls) 

I.OE-8 



Excel Geotechnical Testing, Inc. 
"Excellence In Testing'" 

941 Forrest Street. Roswell, Georgia 30015 
Tel : (710} 660 1666 Fax: (110} 650 5186 

FLEXIBLE WALL PERMEABILITY TEST (I) 
ASTMDS084· 

Project Name: Kettleman B-17 Landfi II 

Project Number: 309 

Client Name: Geosyntec Consultants 

Site Sample !D: CL-09 

Lab Sample Number: H027 

Material Type: Soil 

Specified Value (cm/sec): NA 

Date Test Started: 8/0412008 

Specimen Test Specimen Initial Condition Test Conditions 

Spec. Spec. Spec. Dry Unit Moisture Ceil Back Consolid. Penneant Average 

No. Prep. (2) Length Diamete Weight Content Press. Press. Press. Liquid (') Gradient 

( - ) (em) (em) (pef) (%) (psi) (psi) (psi) (-) ( . ) 

ST 5.64 7.18 104.6 21.2 72.0 70.0 2.0 DTW 16 

Allerbere Test Results (LL, PL, PI) - ASTM 04318: 88 29 59 

Notes: 
1. Method C, "FaJJjng~Head. Increasing· Tailwatcr" test procedures were foUowed during the testing. 
2. Specimen pzoparalion: ST - Shelby Tube. R - Remolded. B = Block Sample. 

3. Type ofpenneanl liquid: D1W = Deaircd Tap Water. 001 = Deaired Deionized Water 

• Deviations; 

Labol'1toty temperature 11 22:1:3 ·C. 
TC$1 specimen finaJ conditions are nOI presented. 

/ ) 

Hydraulic 
( 

Conductivity 

(cmls) 

3.1 E-9 



(' 
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Oct 06 08 09:518 Excel Geotechnical Testin 770 6505786 p.10 

(SJ Excel Geotechnical Testing, Inc • 
.. &t./lenCll I" resting" 

941 Forraat S_I, Roswell. Georgia 30075 
Tel: (770) sao 1866 Fax: (770)650 5188 

FLEXIBLE WALL PERMEABILITY lEST (I) 

ASTMD5084 • 

project N .... : KaIII.runS-17 Landfill 

project Nuaober: 309 

Clint N._: GooS)'IIICc ConsukOlll' 

Site Sa_pie ID: CL-JI 

Lab Sample Number: H043 

Materllol1)pe; Soil 

SpeclRed v ..... (....,_): NA 

Da1e Tal Started: 811612008 

ReMolded Pro.tor(» Specimetllnltial Test Conditioa. HydnuJic 

Speeilllcn CompllClion Conditions CO) Conductivity 

Max. Opt Dl)' Uail Moisllwe Cell Back ConsoIid. Pcrmeant A_age 

DUW Me WeiahJ; Con~nt Pless. P ...... Pres .. Liquid (7) Gradient 

(-) ( pef) ("I.) (pef) (0/0 ) (psi) (psi) (psi) (- ) (-) (eml. ) 

Notes2,3k4 112.3 16.6 103.S 11.3 72.0 70.0 2.0 DTW 8 2.3E-8 

NOC .. : 
J. Method C, "fall!a&-Hcod. ~.Tail ............ t J"'I«'dw" ...... followed chirins llIe_,.. 

2. All portidos )""or "' ... )/8 iDdt. iflllY, wm: d;,eanlccI when rormiDalIoo mnoIck<I spc<imm. 

3. RaDoIded .poe; ..... "1$ formod by .... P ....... soD in ono-... _1hJd< laye<o. 
4. Remolded .pccimm __ tcly 2.87 inebes ill cIlIntotcr .. 4 2361'- in lseiaht 
S.Ida>Wn ... Dry Un;' WeJsjl1 (DUW)U1d OpcimUDI MoIs_a. ..... (Me) buocIoa ModirlOCl _ COlllpOC:tioft Test (ASTM 0 ISS1~ 

6. Batdoo Uic caract ~ur:s of92%ofttl ..... 'timua.,. uoit wdpt IUd chooptUmun 1DOisMc~ pkll2" 
7. T_of~liquld: D1W"1looired Tap W_. 001- D<aJrodD0i0ni004 W_ 

• Demtions.: 

t.aIIot'MoIy kmPCr'lhU'& II 2l:tl OC. 

T.,. ape:cin:A tifNlI c.ondiliON ate not pn=M#tft. 



Oct 06 08 09:518 Excel Geotechnicel Testin 770 6505786 p.9 

~ 
Excel Geotechnical Testing, Inc. 

"EJeC<l//."ce /11 resting" 

14' Forrest Snat, R.,.._I, Georgia 30075 
r.l: (770) 650 '666 Fu: (170) 650 5786 

FLEXIBLE WALL PERMEABD.,ITI TESI ell 

ASTMD5D84 • 

P .... j.dN._: Kettleman Sol7 Landfi II 

P .... ject Namben 309 

01 ... , Noome: Geolyatec eons.11M/.S 
Slf. SIIIIIpJe W: CL-16 

lAb SaIllpJ. Number: H050 

Ma ..... IT)'pt: Soil 

S~1fIed V.I1M (e""He): NA 

O.1e T .. t SCamd: 110912001 

Specimen Test Specimen Initial Condition Test Conditions Hydraulic 

Spec. Spec. Spec. Dry Unit Moilture Cdl Back Consolid. P=-nt Average Conductivity ( 
No. p~. OI Length DiamOtel WciaJrt COIlIcnt Press. Pres9. Press. Liquid (:II G.-dicnt 

(.) (om> (em) (pet) (%) (psi ) (psl) (psi) (-) (.) (emf. ) 

I ST 5.70 7.10 103.3 19.2 72.0 70.0 2.0 D1W 13 9.0E·9 

Aue~ Tilt _lilts (LL, PL, PI) - ASTM D 43111: I 98 I 31 I 67 I 

No .... : 
I. "' ..... d C ... FalIq·Hcacl.Iac1< .. ina·Tail ...... " .... ..-.sur .. WIn followed cIoItirl& .... , ....... 
2. Spedoleo pr<p ... llon: ST a Shelby Tube, R - Rea>oIdod, B - Block S""'PIe. 

3. Typcofpcor11lCUl'U..,;d: DlW - o.lin:d Top W_. DDI • Dc,irod Dcioni2ed Wotc, 

.. DeYiaOOQS: 

I.oboc-, ........... "22<] 'C. 
Test specimen fin&l conditiom ~ not prcKllted. 
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Oct 06 08 09:508 Excel Geotechnical T estin 7706505786 

Excel Geotechnical Testing, Inc. 
WElte.,/enee In Testing" 

941 Fortests-!, Roswed. Georgia 300Te 
Tel: (nO) 850 1888 Fax: (770) seo 578f 

FLEXIBLE WAIJ. PERMEABILITY TEST (I) 
ASTMD5084" 

PI'ojed Name: Kettleman B·17 Londtilt 

PI'ojed N.m .... r: 309 

Ol .. t NOllie: 

Site s.mpl. ID: ClA7 

Lal> s...,1e N ....... r: HOS2 

MIIterial Typo: Soli 

S .... lfled Val .. (."" ... ): NA 

Date Tosl Started: 8/0912008 

Spccimeft Test Specimen Initial Condition Test Conditions 

Spec. Spec. Spec. OoyUni Moioture Cell S""k Consolld. 

No. Prep. (2) Length Diameter Weight Conlalt Pre ••. Press. Press. 

(-) (em) (em ) (per) (%) (psi) (psi) (psi) 

ST 5.66 7.16 109.4 17.7 72.0 70.0 2 .0 

Atterberg Test Resaltl (LL, PI" PI). ASTM D 4)18: 99 30 69 

Nota: 
I. M<dJod C. "l'aJ1ins·Heod, Increasio8' Tailwa' •• " ... , procedures ...... foUawod clming tile_a" 
20 Sp_ prop.lIion: ST· Shdby Tube. R = Remolded, B - Bioe. Sonple. 
3. Type of pameon'liqllid: DTW - De.i,ed Top W ..... 001- Ocoired DeioniZ<d W_ 

PemICIIIl 

Liquid (J) 

(- ) 

DTW 

AVO<IIl!e 

GradIent 

( . ) 

16 

p.S 

Hydraulic 

Conductivity 

(cml. ) 

2.6E-9 



Oct 06 08 09:5Oa Excel Geotechnical Testin 7706505786 

Excel Geotechnical Testing, Inc. 
"EICc..llence In Testing" 

941 Forrest Strut Ros_II, Georgia 30075 
Tel: (770) 650 1666 Fax: (770) 650 5786 

FLEXIBLE WALL PERMEABILITY TEST (1) 

ASl'M D 5084 • 

Project Name: Kenleman 8·" LondfiR 

Project NarnlJer: 309 

elientN ...... : Geosyntec eo""UItBllts 

Site SII"ple ID: CL·18 

LIb SIImpl. Number: HOS4 

Material Type: Soil 

Specilled v .... (CIIIIsec): NA 

Date Test Started: 810912008 

Specimen reS! Specimen Initial ConditiOIl Test COnditions 

Spec. Spec. Spec. DIy Unit MoiSlure Cell Back Consolid. Permeanl Avetagl: 

No. Prep. (2) Lenath Diameter Weight Content Press. Pre ... Press. Liquid (ll GJOAiient 

(-) (em) (em) ( pcf) (%) (psi) (psi) (psi ) ( . ) (.) 

1 ST 5.69 1.07 105.1 19.5 72.0 70.0 2.0 DTW 14 

Atterbel.'l Test Re .. 1Is (LL, PL, P.) • AS'IM D 4318: 95 27 68 

Notes: 
I. Moabod C. "faJ1iDS·Hood, Increui<Jg-TailwaJer" res, p ..... ___ foIlowecI dllrina!be tallna. 

2. Spot;",en pIOpIIOIiou: sr - Sb...., T ..... R. R"""ld.d. B - BIodt S_1c. 
3. Type ofpenneamtiquid: DTW= Doaired Top W_. DDI-DcailedDeiODiud WI'" 

• Oeriatioos: 

LaborlUwywmpcmurc lit 2~ -C. 
Test &PCCimen fmal corutirions are not pmentad. 

p.7 

( 

Hydraulic 

Conductivity ( 

( ani. ) 

S.I&-9 

J 
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Oot 06 08 09:50a E.oel Geotechnical Testin 7706505786 

Excel Geotechnical Testing, Inc. 
"&ce"ence In TesrJnll" 

941 FDrrest Street, Ros_II, Georgia 30015 
Tel: (170) 850 1666 Fax: (170) 850 5186 

FLEXIBLE WALL PERMEABILITY TEST (I' 
ASTMD5084· 

ProJed Namt: Kettlcman B-17 Landfill 

Projed NIIIDINr: 309 

OI.DtN .... : Geosyrdee CoNullant5 

Site S •• ple m: CJ....19 

Lab Sample N..,'.r: HOS6 

Materi" Typo: Soil 

Specified Value (~): NA 

Dtote Tott $tarte<!: 8111912008 

Specimen Test Specimen initial Condition Test Conditions 

Spec. Spec. Spec. Dry Unit Moisum Cell Back Con.oiid. 

No. Prep. It) length Diamet. Weight Conialt Prc5s. Pms. Press. 

(-J (em) (em) (pef) (%) (psi ) (psi) (ps; I 

ST 5.71 7.IS 109.0 18.3 12.0 70.0 2.0 

Alt ..... '"' T.t Reoull$ (LL, PL, PI)· ASTM D 431.: 98 32 ~ 

Notes: 
I. M:thodC. 'l'aII ... ·Heod. blcreasi .. ·T.iIwa ..... _ pmceclureo ...... followod doringChoIalho&. 
2. ~ __ : ST - &.lby T.b<, R - Reroolded, B - 81oc1t. S_pIo. 
). Tn>< of __ Iliquid: DlV>' ~ Dcair<41.p Wab:r, DDI - Dnin:d Ildonizc4 W_ 

II Dcvilliofu: 

PonJ1llOJll 

Liquid (II 

(-) 

DTW 

Av ..... 

ClnIdialt 

(-I 

14 

p.6 

Hydraulic 

Conduclivi I)' 

(.mI'l 

4.4E·9 
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Excel Geotechnical Testing, Inc. 
"EKcellence in resting" 

941 Forrest Street, Roswell. Georgia 30075 
Tel: (770) 650 1666 Fax: (770) 650 578B 

FLEXIBLE WALL PERMEABILITY TEST m 
ASTMDS084 • 

Project Name: Kettleman B-17 Landfill 

Project Number: 309 

CII.DIN .... : Geosyntee Conoultants 

Site Sample ID: CL-20 

L .. s.u.ple Number: HOS9 

Material Type: Soil 

Spe.lfied Val •• (em/ ... ): NA 

DIne Test Slart.d: 810912001 

Specimen Test Specimen Initial Conditioo Test Conclitions 

Spec. Spec. Spec. DIy Unit Moisture Cell Back COflsclid. Pormeant Av .... 

No. P~p. (2) Length Diameto Weight Conleol ........ Pres •. Pres .. Liquid I'l Gradient 

(-) (em) (om) (pef) (%) ( psi) (psi) (psi) (-) ( . ) 

ST 5.63 7.19 109.3 18.0 72.0 70.0 2.0 IYfW 14 

Atterber& Test Resulto (LL, PI., PI) - ASTM D 4311: 93 28 67 

Notm: 
I. Merhad C. "Falling·HcoollnctUSinl-Toi~ lest preted .... were flIIlowod daritIa lhel<Slin,. 
2 Sp .. i .... prop_tWo: ST ~ Sbelby Tube, R = Remolded, B = Block Sample. 
3. T)'P"of .......... liquid: DTW= Dc:ai,ed Tip w ...... DDlmDWralI>ei<miz<d W ..... 

• DeviatiOftl: 

Labotalory ternpCfatlR II ~ 'C. 
Test specimen tiDal condldoosaI'C not .-selned. 

p.5 

( 

Hydraulic 

CondU<>livily 

(emf. ) 

4.7E-9 
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Projed Name: 

Project NlIlIIbtr: 

altDIN ••• : 

SIte SaDlple ID: 

Lab Sample N_ben 

Material Type: 

Excel Geotechnical Testing, Inc, 
"Excellence in Testing" 

941 Forrest Street. Roswell, GeorgIa 30075 
Tel: (770) 650 1666 Fax: (770) 6505766 

FLEXIBLE WALL PERMEABILITY TEST (I) 

ASTMD5084 • 

Kettleman B·l7 Landfill 

309 

Oeosyntec Consultants 

CL-21 

H060 

Soil 

Spodlied Value ee_): NA 

Date Test Started: 810912008 

Specimen Test Specimen Initial Condition Test Conditions 

Spec. Spec. Spec. DryUni Moi.1Ure Cell Back. Consolid. Pcrmeant Averase 

No. Prep.(l) Length Di_e Weight Content Press. Pres •• Pre< •. Liquid (3) Gradient 

(-) (em) (em) (pDf) (%) (psi ) (psi ) (psi) (-) (-) 

ST 5.62 7.24 108.4 18.7 72.0 70.0 2.0 DTW IS 

Atterberg Test _11111 eLL, PL, PI)· ASTM 04318: lO3 29 74 

NOl •• : 
I. Method C, "FaliiDs-Hcad. incIasiaa-T.ilwaltl" 1esI prooodu ... wore _d during .... 1I:Itia~ 

2. Spe.l .... prq>onlioa' ST -SlWby Tube, R - Remolded, B D DIad< Sl1IIple. 
3. Type ofpcrmcan,liquid: OlW ~ Deoircd Tap W ...... 001 ~ De.ired Deionized W_ 

• DevWions: 

Teal 'J)OOtmCD final toaditi.ons ~ noc presemed. 

pA 

Hydraulic 

Conductivity 

(eml. ) 

2.7B-9 
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Project Name: 

Project NllIDber: 

CUeatNlme: 

Slle Sample ID: 

lAb SampJo Number: 

Mlterial Type: 

• ElCCeII.""" In rut/og" lSJ• Excel Geotechnical Testing, Inc • 

FLEXIBLE WALL PERMEABILITY TEST (I' 
ASTMD5084· 

Kettleman B-17 LandfiU 

309 

Geosymec Consultants 

CL·Z2 

H018 

Soil 

Spedfled Value (anlHe): NA 

Date Tac Started: 812212008 

Remolded Proctor(') Specimen Initial Test Conditions 

Specimen Compactim Conditions (0) 

Mal<. Opt. Dry Unit Moisture Cell B~k Consolid. Permeant Average 

DUW Me Weight Content P",ss. Press. !'tess. Liquid (7) Gradient 

(-) (pef) (%) (pcr) (%) ( psi) (psi) (psi) (.) (.) 

Notes 2 • 3 .t. 4 107.4 18.1 98.7 20.3 72.0 70.0 2.0 DTW 14 

Not .. : 
1. MeIhocI C, ''Foiling-Head, IlIcreasint-Tailwata" ICSI procedures wen: fi>IIowcd IIuriog the IesIiag. 
2. All panicles larprthau 311 incb. if_y, were discarded when fucmiDg thomnoldod sp<Oimm. 
3. Remoidc::d spcoimc:a was fonaed by IImpiq: die: JDiI in OJlOo<*ltil:ndCflootbiclt layers. 
4. Remolded sp ....... oppro'"-toly 2.87 indI .. in _ and 236 i"- in hoisht. 

p.3 

Hydraulic 

Conductivity 

( emf.) 

S.8E.8 

S. Maximum DIy Unit Weipt (OUW}lOd Optimum MoiohlreCcaat (Me) baed ... ModIlicd_ C~iOIl Test (ASTM 0 ISS7~ 

6. Buedoo the _VII ... of92% of the""", ..... di)' uolI ...... 1Od tho optimwn JDOisture _ plus 2%. 
7. Type ofpenneant liquid: OTW - Doaired Tap Wm. 001- o..iteoI Oei_ W ..... 

• Deviali01ll: 

Labolatoly Ie~ Al22:tl -Co 
Test Jpecimen finaJ condidcms ace nor pteStDied. 

( 

( 

I 
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( lSJ Excel Geotechnical Testing, Inc. 
"EIre""""" In ruling" 

941 Fomst SInet, RoaweIl. Georgia 30075 
rei: mOl &SO UI66 Fax: (770) 180 57. 

FLEXIBLE WALL PERMEABILITY TEST (I' 
ASTMDS084· 

Project NIl .... , Kdtieman B-17 lJwIfiD 

Project _be,: 309 

ClentHDI., GoosJllllec Consullallts 

Site Sample ID: CL-23 

Lab s.mpt. H.mller: HOIO 

Material Typo: Soil 

Spedfled Value (cmlJee): NA 

Dllte Test Slarted: 11221200& 

Remolded Proctor") Specimen Initial Test Conclitions H)ldraulic 

c Spooimon Compaction ConditiOlUl '"' Conductivity 

Max. Opt. Dry Ullit Moisture Cell Back ConsoIld. Perm_ AvenJF 

DUW MC W.i3In Co"....t Pres>. Press. Pres •. Liquid (1) Ondiont 

(.) (pcf) (%) (pef) (%) (psi) (psi) (psi) (-) (.) (cm!. ) 

HOICS2. 3" 4 112.1 15.2 103.0 17.4 72.0 ?G.O 2.0 DTW 13 ~ .4E.a 

Nota: 
I. Method C. "Fllling·Hcod, lacreasiDg-Tailwall:r" .... ,........,.. -. foUowed4uriag .... Iestin, 

2. All puliC\" Iarg<r til", 318 inell. if 10)'. were discorded w ..... lb<mins the raaolclcd .poc:;m.. 
3. Remo1dcd $pCICimCD. was formed by rampm, tbe soil in ~c:r.chick IIIytri. 

4. _Idod .pecimcu __ 1OIy l.87 in_ in 'i ... etcr ODd Z,36 indMo In "';!II\. 
S. Mwonn DIy \Ja~ WeiJl!. (DUW) ODdOplimumM_CoDII,ut (MClb.odoa ModIfted Pro_C.mpo«ioo TesJ CASTM 0 1557). 
,. _""dto ............ of92%.rthe_ d!y ... weight ........ OJIIi ....... ai ............. plus Z% 
, . Type .fpcno .... UquLd: DTW - Deoired TIp W_. OO! - Deaited DeionWd W_ 

.~iP«u: 

t.abofl.1OCy tempIn1ure u:n.3 'C. 
Test spec::ill"" ftnII ~I<ms art DOl prewnled. 
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APPENDIX C-2 
Test Pad Compaction Test Results 
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Geosyntec 1';> 

r.:on~uitun(:'>. 
, 

SUMMARY OF FIELD DENSITY TEST 
tpROJEC'r: Kettleman Hills Facility· Clay Soucoc Evaluation PROJECT NO.: ~SC04"",,,72=--___ _ 

1..0CAnON: "K"in&::II!.."""":=""Loy."CA"'-____________________________ _ 

IfONTRACTOR: Wood BroIhcrt. Inc. 

TASK NO.'.!' _____ _ 

DATE: 

PEC))I)CA'fION RF.,QUlREMENTS 

'OURCE: On'Silo clay 

... CO!l.lPACTION: 92% MOISTURE RANGE' ....:.'9".'"":...._10:::...._-',,,':.,.::"'- .. ,. 
18.0% 10 2),0% (Sampks61.76) 

l\'UCLEAR GAUGli TnE: Troxler 3440 A 

TEST 
NO. "fEST LOCA'Il0N 

(d, 0>0) 

I-
I-

l
I-

--

-
t-

NO. 

,., 

, ,. 

NUCLnAR GAUGli SERiAl ... NO.' 20202 

l..An RJlSUL TS 

OM,C. 

, . 

, . , . , . , . 

ASTM ASTM 
)),'922 0·)5'6 

DRY 

I""" ~. 
(pd 

!.' 

03.1 

F.M.C. 
PERCENT PASSI !-"AIJ., RETE.~T 
COMPACT NO 

QA ID 

%) I) 

.. 

18 

.. 

'... .. 

"" .. 

37 

',i' .. 

u, II 

p", 

.. 

i 6, 
i 

w' 

.. 



LAB REStn.. TS 
DAT£(.W 11;.,. 

TEST NO. mSTLOCATIoN SAMPLE MAX 
NO. UNITwr 

(tLtylmo) (pd) 
ouos 71 1).4 W.)U4 a-, 1116 
O'iOl! 12 B" 30" • 36- CL·' 11:1.6 
07J()1l 13 C·, 30". )6- CL·' 113.6 
0110. ,. [).l )(1'"·36- CL·~ 113.6 
07J()8 " A·2 30" - 36" CL-S 113.6 
07101 ,. D·' 30" - 36- CL-5 113.6 

T..:sll 1·9: Finllill WIIS removed IlIler siilliiicant ram", tests. 
'rests 59111\d 60 wefO not Iccorded due to nuc1carpu;c ma.lfunction. 
Re-I~I 0(1:01' 51 nOl rC¢OrO..:d 

O.M.C. 

(") 
16.0 
16.0 
16.0 
16.0 
16.0 
16.0 

Pass· MoislUlC C"Ontl!nl wu culSide of~. bul FD1' WAS fW'"~ by EnAirtoCC1. 
Pus •• Pl"'\"iOllS proc1or used for this Icst. 
NR No RClcst 

TYPE OF TEST 

AST"" MT"" 
1).2922 D·ISS6 

FlfiLO TEST RSSUL TS 

DEI'nlI 
WBT Pl!RC""T PASS/FAIl.. 

RlmlST 
QAID 

UNIT 
DRY 

F.M.C. (."OMPAC'f >.". 
BLSV wr UNITWT 

(ft) (POl) (pol) (") (%) 

0.' 130.4 109.9 11.6 .... p- .. lD .. , 126.4 lOB 20.0 02 .• "'" .. lD 
0'> 126.8 104.1 21.. 91.6 Flil NR lD 
0'> 127.9 107.3 1'.2 94' "'" .. lD 
0.' 127.6 106.0 20.5 93.3 r_ .. lD 

0.' 127.5 106.8 19.4 94.1 p", - ID 

( 

I 

J 
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Figure C-l: Location of Passing Field Density Tests 
Clay Testpad 

Kettleman Hills Facility, Kings County, California 

Lift I - to 6" Lift 2 • 610 12 " 

2 3 4 5 I 2 3 

A 

X X B X 

X C X 

X D 

X E 

Lift 3 - 12 to 18" Lift 4 - 18 to ?4" 

2 3 4 5 I 2 3 

X A 

XXXX B X 

XXX XXX C X 

X X D X X 

XX E 

4 

X 

X 

4 

X 

Lift 5 - 24 to 3 " Lift 6 - 30 to 36" 

I 2 3 4 5 I 2 3 4 

X A X 

X B X 

X X C 

D X XX 

X E 

Note: Each box represents approximately lOft x lOft in the field 
X' represents a passing field density test 

5 

X 

5 

5 
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Excel Geotechnical Testing. Inc. 
"Excellence in TesUng" 

941 ForreslSlreet. Roswell. Georgia 30075 
Tel: (770) 650 1666 Fax: (770) 660 5786 

Index Test Results 
StNIlp&e InrOnll.tloo 

Sk, I L.b. Mvbl_ .... n.n 

ID I N. Co.Uul Centtll! 

; 
AST~1 ASTM 

. _ ..•.. _ .. . 1 
Drplh (n) j ou" 01140 

. ' .. ' .,. ·T-······ .- . : 
I') Top ! Boltom / (-/ (") (") 

A 

A 

A 

A 

A 

A 43.6 ; 1.0 : 1.1 I J087 
-_. -.t-~.---.- .--~.. - - _.I.. _ .__ -

Test Results Summary 

Project Name: KctdcmaD a..17 Landnn 

Client Name: Geos)'l1lee 

ASTMO"JII 

--~--------
I.L ,.,. PI AST" 

D14''I 

( - ) (- ) (- ) ( - ) 

- - -1---------

-!-I --- - -- - - -----
r---- - - ._- ---- - ---

A 

A 

- ~--I---
---jl--+j--!..; --- --- -----i .... ~ ~2 . ~ 1._ ~.3 __ .1089 _ _4~~8 _ 

I 1.3 I 1.4 J090 38.9 
- ---

A 
- -- ,-.-~- -1-- -----i---'" ... i -.- -,,-~--. ---

i 1.4 ! 1.5 J091 343 
\ , .. -. 

A 
I · L 1.5 i 

- , 1.6 Jon 
----,-- -

32.6 

A -
A 

1.6 

1.7 

I. 7 J093 i .. --- . 
1.8 J094 

--I - ._--... __ .-

31.7 

336 

A 

A 

, 
1_ ~.9 _ J09S 

! 2.0 J096 

1.8 

1.9 

29.0 / 

---I--_.i! __ - - ---
I 227 



Excel Geotechnical Testing, Inc. 
"e~cel1enc. In Te.st.lng" 

941 Fomllst Slr"l, RoaweU, Georgia 3.0075 
rei: (770) 650 1666 F .. : (770) 6'0 S78a 

Test Results Summary 

Project Ntmt: Ktlfh::m.a 8--17 ul:ldflll 

(IIUI Namt: C,osynttt 

Index Test Results 
Trw 1.1i",,,.u.1iIn 

......... So' 

04.inID4.JJI 

..... l~~-I'~--·--"--- .... '" 
I I) 1'..0 

....... , 

1- , (·1 (" I ( "I ( , 1 I (,1 (., , , ( .J 

o 0.0 , 0_2 1 )(197 68_1 I ! 

---~-----O~; u-c .;~- i J09i 60.1 --.-t---t- ._- - -
. B .. I' .. ~-;- ~~;-G;;-- ---;:-5'-- ---.- ----.--1-,----1----.--/---------

- ; - - 05 --, -;;;t-~ ,OO -- --;-:;-f--- ----··'I---T--I-· ----
• -- --. '1 - - - r - ... .-... . .. .......,----j- --- - . 

. B.. ___ .. . 0.6
1 

0.7 _
1 

JlOI 51 .9 • I 

.. _~. ___ :._~ 7 _ .L_ 0.1 I 1102 51.8 I I -- - - .-
B 0.8 I 0' ! I~Ol - -. 47.2 -... --T- T - - ------

, • -. - -.~- - .- _.- .. - --- --- -'-'---T--- i-- - -- ---- -- -. --
B 0 9 1.0 1104 40 I I 
II . . -----f---,-- -' -------. 

i 10 1.1 , Jl05 45.4 ., 
-__ -- __ l__ ,I ... M 4 ._ ~ ___ • __ • _ _ ........ __ ~ __ 

. -- :-~~~-.;; t;~: ~.-- --~ -:: -== ==-= 
- 8·1 ! 1.3 : I.-r JI~- -~-- I I -- ------------

_ _ ~.Z .. ---T--1.3-- -1 ~~--r;~- -;;-.- -._ ._- --r-- --1-' - - .---
8 I I. 1.5 I Jill 35.3 --.1---.-1

----

... -- .. ,;-. --T~~·~~r~·,-;;- - --J~.8 • - - - '-1"-- - -- .-- .- --- --------

n ---; -~.6 : 1.7 -1-~·,-;;- --;;------ ------.1-1 -.-- ---.-
p ---I ---;: ~ .. :' ~I '-, -I;;. - 29_0 - I I -... ------- .. -.- -.. --- . ....;--- ---11----~: ----1--__ i-----. -

----. --- --I --+ -
.--- --.. --.:! 1---'------- .---- --

: 

0 , I.~ 
1.9 __ 1 ~.'!_~ 21.S 

- - '--~-'---r- .. -- --
B 1.9 2.0 ; J116 n .l 

- ._- .. -
0 2.0 2.1 J117 2J.8 
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APPENDIX E.4
PHASES I AND II CLAY LINER COMPACTION SPECIFICATIONS



I 
. I 11 III 

• 
KETILEMAN HILLS FACTUTY 

Dcs·g Change For 

• , LANDFILL 13,18 Number: J 

D:1(c: M,1y 29, 199 1 Engineer. Kerry K. P;ukinson 

LocOltion/Rcfcrcncc of Change: Con~lruc(ion Specifications and Quality A~~urancc Plan, L'mdlill Unit 3-18, 

Ph:'lSCS 1m :md Fin;!1 Closure. POlgC 02924·6, SC"Clion R. hem d. which specifics the fol1o ..... ing: 

o. Minimum Moisture Content: Within the range ddincd by the area fonned by connecting the following points for 

Ihc MOilifi".d Proctor COmp:lClion curve. 

• 3 to 5 percent ahovc Ihe optimum moisture content for a density equal to 90 pcrtcnt of the 

m;u:imllrn Modified Proctor density. 

· 0103 percent <lbovc the optimu m moisture contcnt for;) density equa l !O 95 percenl of the 

m:u:imum Modified Proclordcnsity. 

Change: Chance Section D, Item d.!o Ihe following; 

d. Moisture Content Within the range rlcfi ncd by the arM formed by connecting the following poinL~ for the 

Moctified Proctor Comr:lction curvc. 

• 2 to 5 percent :1bove the 0Plimum moisture content for:l density equal to 90 percent of the 

m:1J.imlim ModifiC'd PrOClor density. 

• 3 percent <lOOVC the optimum mo;);\urc content ;It 97 pCrcenl of the ma.Jtimum Modified 

Proctor dr.n); ity. 

· I pe rcent :lbo ve the optimum moisture content at 98 percent o f the maximum Modiricd 

Proc tor dr.nsi ty. 

APPROVAL FROM DESIGNER 

r~qf.;',,---D~te: .......;,:>:.L.Z '" /'fL Engineer: 

Time: -.Ll/~ 

Type o f Corresp o nd e nc e: i.J, \+V.' cQ·JI7,J) M~~ Sj I \C2i~ I 1~ 1 ~ ~ )-: - \ i 

• I ACKNOWU, OGEMENT FROM OWNER 

~~C D~le: _ <0, - s- '1'\ E nGin eer: -. 
I Environment:"!! Construction Services .. CC: CWf.\ K tTTlX.MAN ')O) 7("\)1\}4)87 



• 

ENV I.RONM ENTAL SOLUTIONS, INC. 

Moy 31.1991 

Me Scot t nrown 
EnGineering and Con:::tructioll Manager 
ChemiciI! Waste M:ln:l.gcmcnt. Inc. 
352) 1 Old Skyline Road 
Kc.l1lcm .... n City. ClI i forn ia 9)239 

Dear Mr. Brown: 

Ik\'i~W Cornpilct!..Q!LKc1HionshipJ5 
~11&1}~r_MlumaLf.r.ol1J 

.0. -I u::J.iJy Proccss.i.Dj! Area 
Lilllll ( j II Un i 1 !l.:JJ! 

Kc! t 1c man H ilJ..s.Eatilily 

Project No. 89·9771 

r\lr~U;lIlt to your request we h;lVC reevaluated the compac tion speci fication for the Pha~c T 
ci a)' liner conslfuclion at L:tndfill Unit 13-18. This evaluation is bitscd on compaction data 
fro111 the lestri ll construction and interface testi ng program collected over the last six mon ths. 
Additionally, we h;\Vc reviewed the field density test resu lt s from the inilia l 10.ooo cubic yards 
of cby liner placement. 

The original speciric:llion from the ConSlnJc lion Spoc ifica tions and Quality Assurancc Plan, 
Lmdfill Unit 13·18. Ph;'1:;es I and IT, and Fina l Closure (Pagc 02924-6, Sec tion B, Item d) 
specifics the following: 

Millirntlm Moi ~ture Content: With in the range defined by the area 
fomlcd"by connec ting thc fo llowing points fo r the Modified Proctor 
Compaction curvc. 

3 to 5 pe rcent above the opt im um moistu re con tent for a density 
equal 1090 percent of the max imum Modified Proc to r dcnsity. 
o to 3 percent above the optimum moist ure content for a density 
equal to 95 percent of the maximum Modified Proctor density. 

This criterion. which allows a lower water content for higher cornpacl ivc cffons. is established 
{(l: (I) :1ssure that both the required streng th and penneabi lity charac tcri st ics arc reali7.C.d ; and 
(2) prov idc n ex. ib ility for thc contractor ;]Od CQA engineer to work with a range of water 
contellts withOlIl having a clay which is \00 wet or dry, or 100 close to sa tuJ<ltion. This nex.ib il ity 
is desirable ill hot dry "reas where cxac t wilter content is diflicult to control. This specification is 
rCJ1re~e l1l cd by the arc;} designa ted as "Original Specification" in pigurc 1, aUilched. 

To funhcr f;lCilil:1le constnlction conlfol of waler content and qU;JlilY assurance/qual ity control 
;JCI;v ilie:o; during cby liner placement. the moisture-density relat ionship gnph is being changed to 
\h;1\ ~h<1wn by the ··Revised Specification" in Figure I. The rev ised moisture-density window is 
defined by the ;lre;l encomp;Jssed by connecting the follow ing water content density po ints: 

2. percent above the optimum moiSll1re conlent for a dcns ity cquilllO 90 
rercent of the 11l:1:~irnum Modified Proctor density. 
5 pcrrent <lbove the opt imum moi:-;turc content for;J c!en:-;ily equill to 90 
percellt of thc nl<l"illHlnl Modified Proctor density. 
] percent ilbove the optimum moi sture conlcnt ill 97 percenl o f the 
m:l)(i!l111 m Modified Proc tor dcn~ity . 
1 pe rcent ;Ibove Ihe op timurn moisture con lent ill 9R percent of the 
m ;l" i mllI11 Modified Procl or<.len~i l y. 



·-. 

\ 

• 

Mr. Scot! Grown 2 M,y 31,1 99 1 

The m;ljorilY or '" :l Ienal placed in the initi al IO.<XXJ cubic ya rds o f cl:lY liner is within the revi sed 
-" pcci fic;lI ion range. T c:-; t rc:\u lts indicate th :\I a pori ion or the in itia l c!:lY li ner placement w;"\!' at 
higher dcn ~ il ics :tnd moi sture conten ts than the spec ifica tion T<ln ge. OllC to the relatively low 
vo lume, minor deviation from the specification. lind discontinuous plil.ccmcnt of' the m<llenal 
ou tside of this !";lnge. no planes of weakness or other detrimental fe"lu Tes have been developed. 
Con~cq ll Cllll y . the clay li ner placed to date is :lcccplable. 

Plc;ISC cal lus if you need further infomlation rcg,lf(iing this m:ncri:-ti . 

VC.TY tful y yours, 

1..?A.-t.;r /(' /Z4,:.-~ 
Kerry K. Parki nso n, P .E. 
Civil Engineer 

KKP:RDE:dk 
At tachmenr s 

cc; nob Henry 
Rich:1rd Ellison 
M iro Knc7.cvic 
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FIGURE 1 

LANDFILL UNIT B-18 PHASE I 
WATER CO/iTEIiT - DEliS1TY RELATIO,'SHIPS 

IO(} % ,\I nd;fi",d 
Prr}(tQr F.nv~I () p.! 

1 2 J 4 5 6 7 8 

Percent Above Optimum Moisture (%) 

Original Specification 

Revised Spe:ciric::ltio n 



D cSlgn CI lange F orm 

KETrLEMAN HrLLS FACrLITY 

D 

LIINDFrLL B-1 8 Number: 3 Modiricd 

ale: JIlJle 2R , 1991 Origin:lting Engineer: Kerry K . Parkinson • 
L ocal ion(Rcfcrcncc of Change: Con~tnlctjon Speci fi cations and Quality A!;surnncc Pl an , wndfiJl Unit D·IR, 

rh;'l~c .~ I/ll :lnrt rin;J[ CI(I~mc. P<lJ;c 02924-6, Section B. Ite m d, which speci fi cs the fo llowi ng: 

d. Minimum Moisture Content: Within the range dcl"incd by !he area formed by connccting the follow ing points for 

lhr. Mod ified Proctor COmp:lClion curve. 

o 3 to 5 pr.rccnt above the optimum moisture content for a density equal to 90 rcrccnl of the 
maximum Modiricd Proctor density . 

• 0 103 percent above the 0plimum moisture conlent fo r a density cqualto 95 percent of the 
m: .. ,imum Modified Proctor density . 

. < 

Ch,nge: Chrmgc Sect ion B,l tcm d! to the foll owing: 

" 
ct. Moi $ture Con lent: Within the range defined by the area rormcd by connecting the rollowi ng poinL" ror the 

Modified Proctor Compaction curve. 

• 2 percent above the optimum moisture content ror a density equal to 90 percent or the .. 
ma:(imum Modified Proctor den!:ity. 

• 5 percent above Ole o ptimum moist ure content ror a density cquallo 90 percent o r the 
ma.lim um Modi fied PrOClor dcnsi ty. 

• :'0 rercent <I!.)()Ve the optimum moisture content at 97 percent or the max imum Modified 
Proctor d('n .~ ity . 

· I percent noove the optim um moisture content at 98 percent or the maximum ModHicd 
Pr(lClOr (!cnsity. 

The rol lowin& tolc.r:mee criter;n ha.5 been cSl.nbiishcd ror clay compaction at the B· IS Landrill: 

Twenty percent or lhe tests per equ ipment !:prcad per day may be outside the ::;pceificd moisture·dens ity 
winllow hy thc rol1o ..... ing amount: 
. 1"'loi~ll1rc Conlent :':<l5% 
. Percent Compaction ·0.5% 

• So !rIOt: as Ole average or all <lcceplable lesl5 ror that equ ipment spread per day ralls within the moisture.density 
w;n\low. 

APPROVAL mOM DESIGN ER 

~~r~ D :ltc: _WftL't't' E ng ineer: 

/./.-t: Time: 

Ty pe or CNrespondence; 

• ACKNOWU' DGEMENT r1WM OWNER 

D:llC: -IL-:; /, \ EnGirlccr: 4u1.i~...A L:>-=--- ) 

-" En"iro IlIll CIII:ll Cons lr u cl io n Scr viccs .. . 
CC: ( W/'-I KU1U ~lAN g037031\JI Jl-: 7 
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ENVIRONMENTAL SOLUTIONS, INC. 

June 28, 1991 

Mr. Scolll1rown 
[ll~inccrinb ;\nd Con;;;trucliOll Manage r ' 
Chemic:"!l W;,\stc M:ltl:1 r,cmc nl, Inc. 
3525 1 Old Skyli ne Ro,d 
Kcu1cm:m City. California 93239 

OC:1f Mr. Drown: 

Moi slurc.:'pcnsity Tok.Glncc Criteria 
~l~~LMnlcrii\1 
k;tnd ri \LUnil.!,J..:.l.li 

Kwcman Hills Facility 

Project No. 89·977 1 

The purpose of this letter i .~ to document the compaction lest tolerance cri teria established during our 
site visit on June 18, 199 1. The tolerance criteria was developed b:\scd on our discussions with the 
CQA engineer and your starr. and review of the clay compaction results being realized. Those 
uisctl~s ions and d;lta indicated that a smal l percentage of tests were being considered as failures. even 
though Ihey were ju~;t QUL"idc of the moisturc~dcnsity window prov ided in our May 31, 1991, letter. 

Your ~taff and the CQA Engineer rcquested that consideration be given to enlarging the window, 
if pos:-;iblc. without affecting necessary engineering properties of the malerial. We concluded th fl t the 
window shou ld not be changed without additional laboratory testing and analyses. However. it was 
al so concluded that it would be acceptable for a small percent<lge of tests to li e just outside of the 
window, so long as average conditions· were well within the basic criteria. This arrangement assures 
that the cont r<lClor eont inucs 10 prepare and place the clay in a manner which provides the des ircd 
fc:-;ulL", but also eliminates schedule-delays and operational disruptions when the criteria is only 
occJsionally mis$Cd·by a ~nlall amount. 

Accordingly, the foll owing lolerJnce crileriJ. ill USl.Tated in the enclosed revision 10 Figure 1. has been 
e~\ :lb!i shcd ror clay comp;"Ict ion;"lt the 0 · 18 L . .1ndfill: 

Twenty percent of the le!-lts per equipment spread per day OJfly be outside the 
spec ified moisture·density window by the following amount: 

Moisture Content ± 0.5% 
Percent Compaction . 0.5% 

~ So long as the aver;,!!c of all ;lcccpt;"lblc tests for th;lI equipment ~prctld per 
(by r;J,l1~ within the mo isture-dcn$ity window. 

PIcJ~e Gill U!-l if YOII require ;,ddit ional information regarding thi s ma\1er. 

Vcry tru ly y(lur~, 

~7 /) /-24,,~->~ 
Kerry K. P;lrk inson, P.E. 
(i\';\ Enr ineer 

K KP;hd 
['1{"ln:;u rc 

cc: nob! !cnry 
Rich;mJ ElIi !-lon 
Miro K nelevic 
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LANDFILL UNIT B-IS PHASE I 

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

2 3 4 5 6 

Percent Above Optimum Moisture (%) 

Specified ,\foislure-Density Window 

7 

Tolerance Limit (±Q.S percent aoove optimum mOiSItin:, -0.5 percent compaction) 

• \ . 

l.rI CO% ~lo:l i rl ed 
Proc tor Envelope 

8 


