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RECOMPACTED SOIL BARRIER PREQUALIFICATION REPORT •   
FINAL CLOSURE CONSTRUCTION 

CENTRAL WASTE DISPOSAL FACILITY 

1.0 INTRODUCTION 

The Central Waste Disposal Facility is Iocated in Alliance, Mahoning County, Ohio. Civil & 

Environmental Consultants, Inc. (CEC) performed prequalification sampling and testing of in-situ 

soil which is proposed for use as recompacted soil barrier (RSB) in the construction of the Final 

Closure Construction. The soils sampled are from Borrow Area C located southwest of the landfill. 

Prequalification testing was performed in accordance with the Construction Quality 

Assurance/Quality Control (CQA/QC) Plan and Ohio EPA Guidance Document No. 665 for use of 

the Best Fit Line of Optimums (BFLO). 

Approximately 47 acres of RSB will be required for the Final Closure of the Central Waste Disposal 

Facility. The volume of the 18-inch thick RSB required is approximately 113,740 cubic yards (cy). 

• Incorporating a 10 percent factor for the excavation of in-situ materials, the required RSB volume is 

approximately 125,114 cy. This soils prequalification report will prequalify 66,000 cy of RSB 

material. 

This soil prequalification report proposes to approve soils with a minimum clay content (particles 

smaller than 0.002 mm) of 11 percent. The RSB will be compacted using BFLO compaction criteria 

and the construction specifications in accordance with the Test Pad No. 2 (1993) and No. 3 (1994). 

The soils used in the test pad are consistent with the proposed BFLO. 

2.0 	SOIL TESTING REQUIREMENTS 

OAC 3745-27-08(D) and the CQA/QC Plan require that prior to utilizing soils to construct the RSB, 

the following testing must be performed to demonstrate that the soil material is suitable for use to 

construct the RSB. Testing of specific gravity is required because the BFLO is used. 
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TEST FREQUENCY 
Moisture contentldensity relationship 1 test per 1,500 cubic yards 
Grain size distribution 1 test per 1,500 cubic yards 
Atterberg limits 1 test per 1,500 cubic yards 
Specific Gravity 1 test per 1,500 cubic yards 
Remolded permeability at construction specifications 1 test per 10,000 cubic yards 

Because the BFLO is being used for compaction testing of the RSB, half of the samples were tested 

for a modified Proctor and half of the samples were tested for a standard Proctor moisture/density 

relationship. Six samples were tested for both modified and standard proctor moisture density 

relationship based on a frequency of one test per 12,000 cubic yards. 

3.0 	SAMPLE COLLECTION 

Within the Borrow Area C, test pits were excavated in an approximate 100 foot grid and soil samples 

were collected at 4-foot depth intervals providing a frequency of approximately 1 sample per 1,481 

cubic yards, which meets the required minimum frequency of 1 sample per 1,500 cubic yards. The 

Ô sample locations are depicted on Figure 1. All samples were collected from the brown clay at depths 

below the topsoil of 0 to 4 ft and 4 ft to 8 feet. Forty-four samples were tested for prequalification 

testing, representing approximately 66,000 cubic yards. 

Remolded permeability testing was performed on a total of seven samples resulting in a test 

frequency greater than the required minimum of 1 test per 10,000 cubic yards. 

4.0 	LABORATORY TEST RESULTS 

Laboratory soil sample testing was performed by Geotechnics in East Pittsburgh, Pennsylvania and 

Geotechnical Testing Services, Inc. in Coraopolis, Pennsylvania. Geotechnical laboratory testing 

includes grain size analysis, Atterberg limits, soil classification, specific gravity, standard and 

modified Proctor moisture/density relationship, and remolded permeability. Geotechnical laboratory 
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• data is included in Appendix B and summarized in Table 1. The laboratory test results are discussed 

below. 

Grain Size Analysis 

In accordance with the RSB gradation requirements in the CQA/QC Plan, the minimum clay content 

requirement is 11.0 percent. Grain-size analysis including sieve analysis and hydrometer were 

performed using ASTM D422. The results of the grain-size distribution indicate the following. 

• The percent passing the 2-inch sieve was 100.0 percent for all samples except four samples 

with a minimum percent passing of 98.9 percent. 

• The percent passing the 0.75-inch sieve was a minimum of 96.1 percent, maximum of 100.0 

percent and an average of 99.2percent. All samples met the requirement of at least 90 

percent passing the 0.75-inch sieve. 

. 	The percent passing the No. 200 sieve was a minimum of 50.7 percent, maximum of 93.3 

• percent and an average of 81.6 percent. All samples met the requirement of at least 50 

percent passing the No. 200 sieve. 

• The percent smaller than 0.002 mm was a minimum of 11.1 percent, maximum of 42.5 

percent and an average of 27.6 percent. All samples met the requirement of at least 11 

percent smaller than 0.002 mm. 

Based on the results of grain size distribution, all samples are considered acceptable for use as RSB. 

The Contractor and CQA technicians will observe the soils during the RSB placement for particles 

greater than 2-inch diameter. Particles greater than 2-inch diameter will be removed by the 

Contractor. 
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• Soil Classification 

Soils were classified using ASTM D2487 and the soil consistency was determined using Atterberg 

limits (ASTM D4318). The samples are classified as having a Unified Soil Classification System 

(USCS) symbol of CL or CL-ML. 

The samples being prequalified have liquid limits between 22 and 45 percent with an average of 32 

percent. The plasticity index ranges between 6 and 23 percent with an average of 15 percent. The 

USCS soil classification and Atterberg limit results indicate that the material is of low permeability. 

Specific Gravity Testing 

Specific gravity testing was performed using ASTM D854. The specific gravity results ranged from 

2.63 to 2.75 with an average value of 2.69. 

• Moisture-Density Relationship 

Both standard (ASTM D698) and modified (ASTM D1557) Proctor tests were conducted for the 

soils prequalification because the BFLO will be used as the compaction criteria. The type of Proctor 

test was alternated with each sample so that the entire borrow area and depth was represented by both 

Proctor types. Testing included 24 modified Proctor and 26 standard Proctor tests. 

The soils have a modified Proctor maximum dry density (MDD) ranging from 116.4 to 124.2 pounds 

per cubic foot (pcf) with an average of 120.5 pcf. The optimum moisture content (OMC) for the 

modified Proctor ranges from 11.1 to 14.4 percent, with an average of 1 2. 5 percent. The soils have a 

standard Proctor MDD ranging from ranging from 104.4 to 118.6 pcf with an average of 111.6 pcf. 

The OMC for the standard Proctor ranges from 12.6 to 18.8 percent, with an average of 15.7 percent. 

The BFLO for soils prequalification will use the Proctor validation protocol defined in DSIWM 

• 

Guidance Document No. 0665 entitled Use ofBest Fit Line of Optimums (BFLO) for Test Pad and 
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Recompacted Soil Liner Construction. Guidance Document No. 0665 provides several methods for 

validating the Proctor test results as follows: 

• Review of the shape of the Proctor curve. If the curve is broken backed, flat, too peaked, or 

has only one point dry or wet of optimum; the curve should be considered suspect. 

• Plot the OMC versus the Liquid Limit. 

• Plot the MDD versus the Liquid Limit. 

• Plot the 82 percent and 88 percent degree of saturation on the graph of OMC and MDD. 

CEC reviewed the shape of each Proctor curve to determine if the curve appeared to be valid based 

on the shape of the curve. The shape of the Proctor curves appears to be valid. 

The plot of OMC verses the Liquid Limit is provided on Figure 2 and the plot of MDD versus the 

Liquid Limit is provided on Figure 3. A best fit linear regression was drawn through the standard 

and modified Proctor data sets. The Proctor data plot near the best fit lines through the data and 

appear valid based on this validation method. 

The 82 percent and 88 percent degree of saturation were plotted on the graph of OMC versus MDD 

and are provided on Figure 4. No Proctor data plotted above the 88 percent saturation line using the 

maximum specific gravity of 2.75 from all of the samples. Two of the Proctor data points plotted 

slightly below the 82 percent saturation line using the minimum specific gravity of 2.63 from all of 

the borrow area samples. The sample results are considered valid based on the 82 and 88 percent 

saturation line. 

Based on the evaluation of the Proctor data, the results appear to be valid for use in defining the 

BFLO to be used as the compaction specification. 
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• Laboratory Permeability Testing 

Remolded permeability testing was performed on 3 samples using ASTM D5084. The samples were 

generally remolded to a dry density and moisture content at or below the BFLO. Permeability results 

were less than the maximum value of 1 x 10 6 cm/sec specified by OAC 3745-27-08 (D)(21)(f)(iii) 

for the samples. The permeability values ranged from 1.8 x 10-8 cm/sec to 9.5 x 10 cm/sec with an 

average of 3.4 x 10-~ cm/sec. Test results and sample preparation conditions are summarized in 

Table 1. 

5.0 	BEST FIT LINE OF OPTIMUMS 

The equation to define the BFLO was developed in accordance with Ohio EPA Guidance Document 

No. 665. The BFLO was developed from the Phase 4 and Phase 5 Cell RSL samples. Figure 5 

presents the OMC and MDD for each sample plotted and a trendline drawn through the data using a 

second order polynomial. The BFLO for soils being prequalified is defined by the following 

• equation: 

DD = (0.124 * MC2) - (6.1392 * MC) + 177.42 

where: DD = dry density (pcf) 

MC = moisture content (%) 

The BFLO defined by this equation determines the pass/fail criteria for in-situ moisture/density 

testing of the RSB. A passing compaction test must plot on or above the line defined by this 

equation. The BFLO minimum compaction test results are tabulated in Table 2 based on the 

equation defining the BFLO. 

In accordance with Ohio EPA Guidance Document No. 0665, the soils will be considered as 

acceptable for RSB using the following criteria: 
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	The OMC for a soil sample is within plus or minus 1.0 percent of the moisture content 

(measured parallel to the x-axis) of the BFLO. 

• If the OMC of a soil sample is more than 1 percent dry of the BFLO (measured parallel to the 

x-axis), then the soils represented by that sample must be rejected for use as RSB or 

compacted to an in-situ moisture content and density above the BFLO. If the soil cannot be 

compacted to a moisture/density above the BFLO, then the soil must be removed from the 

RSB. 

• If the OMC of a soil sample is more than 1 percent wet of the BFLO (measured parallel to 

the x-axis), then a new line of optimums must be calculated and submitted to the Ohio EPA 

for approval prior to use of the soils. 

Figure 6 presents the plot of the OMC and MDD, the BFLO, the lines defining plus and minus 1 

percent moisture content of the BFLO and the Zero Air Voids for the maximum and minimum 

specific gravity. A11 of the samples from the soils being prequalified for Closure Area 1 RSB plot 

below the plus 1 percent moisture content line of the BFLO and above the minus 1 percent moisture 

• content line of the BFLO. 

6.0 CONCLUSIONS 

Based upon the results of the prequalification sampling, the soils included in this report are 

representative of soils used to construct Test Pads No. 2 and 3, and meet the requirements in Ohio 

EPA Guidance Document No. 665. 

The RSB will be constructed in accordance with the requirements of Best Fit Line of Optimums 

compaction criteria and the CQA/QC Plan. Passing in-situ density/moisture test results will be 

required to plot on or above the BFLO presented on Figure 6. The required in-situ moisture content 

and corresponding dry density developed from the BFLO is provided in Table 2 and will be used 

during compaction testing of the RSB. 
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• Construction specifications for RSB construction including the equipment, number of contacts, and 

lift thickness will be based on Test Pads No. 2 and 3 or approved equivalent equipment or methods. 

In addition, the construction specifications in the CQA/QC Plan will be used. The construction 

requirements are as follows. 

• The soil will be placed in maximum 8-inch loose lifts. The soils will be graded using a dozer 

or grader. 

• Each lift will be compacted with at least five overlapping passes of a Caterpillar 825C 

sheepsfoot compactor, six overlapping passes with a TT22 compactor towed by a dozer, or 

an overlapping passes with an equivalent sheepsfoot compactor. A pass is defined as one trip 

by the compaction equipment over the lift with a minimum overlap of one foot between 

successive passes. 

• Rocks greater than 2 inches in any dimension will be removed as the soil is being placed as 

. ~ 

• Each previous lift shall be scarified using the sheepsfoot compactor or dozer tracks prior to 

+ 	the placement of any subsequent lifts. 

• Each lift will be compacted to meet the BFLO. All of the in-situ moisture/density results 

shall plot on or above the BFLO. 

Also, the following additional compaction methods have been approved for RSB construction: 

• Six passes with a Ferguson SP 120D compactor towed by a dozer was approved for the RSL 

construction in the Phase 1 cell. 

• Six passes with a CAT 815 padfoot compactor per Alteration Request approved December 

14, 2006 for a compactor equivalency demonstration. 

• Eight passes with a Le Toumeau Pull-Behind sheepsfoot compactor per Alteration Request 

approved December 14, 2006 for a compactor equivalency demonstration. 

• Six passes with a CAT 563 padfoot vibratory compactor per Alteration Request approved 

December 14, 2006 for a compactor equivalency demonstration. 
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• The existing vegetation and topsoil will be removed and stockpiled prior to excavation. 

Construction quality assurance personnel will monitor the excavation and placement of the RSB so 

that the unacceptable materials are not used for RSB construction. Unacceptable soils include 

organic materials, soils with rocks greater than 2 inches in diameter, and coarse-grained soils. 

Ci 
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FIGURE 2 
OPTIMUM MOISTURE CONTENT vs. LIQUID LIMIT 
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FIGURE 3 

MAXIMUM DRY DENSITY vs. LIQUID LIMIT 
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FIGURE 4 
PROCTOR DATA VS. SATURATION 
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FIGURE 5 
BEST FIT LINE OF OPTIMUM EQUATION (COMBINED) 
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FIGURE 6 
BEST FIT LINE OF OPTIMUMS 
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TABLE 1 
RECOMPACTED SOIL BARRIER SOILS TEST RESULTS SUMMARY 

FINAL CLOSURE CONSTRUCTION 
CENTRAL WASTE DISPOSAL FACILITY 

SAMPLE 
NUMBER 

REPRESENTATIVE 
SOIL SAMPLE 
DIMENSIONS 

(ftxftxft) 

SAMPLE 
MOISTURE DENSITY RELATIONSHIP 

SPECIFIC 
GRAVITY 

ATTERBERG LIMITS USCS GRAIN SIZE DISTRIBUTION 
USCS 

SYMBOL 
USCS 

DESCRIPTION 

REMOLDED PERMEABILITY 

PROCTOR STANDARD PROCTOR LIQUID 
LIMIT 

( % ) 

PLASTICITY 
INDEX 

( % ) 

% PASSING 
2" SIEVE 

( % ) 

% PASSING 
3/4" SIEVE 

(%) 

% PASSING 
No. 200 SIEVE 

( % ) 

% LESS THAN 
0.002 mm 

( % ) 

MOISTURE 
CONTENT 

( % ) 

DRY 
DENSITY 

(Pcf) 

PERCENT 
COMPACTION 

( % ) 
PERMEABILITY 

(cm/sec) 
DEPTH  

(ft)  

rODIFIED 
MDD 
(Pcf) 

OMC 
( % ) 

MDD 
(Pcf) 

MINIMUM ACCEPTANCE VALUES 	 100 >90 >50 < 1.0E-06 

TP-1A 100 xlOO x4 0 - 4' 13.8 117.0 2.67 39 19 100.0 99.3 82.8 32.9 CL LEAN CLAY WITH SAND 15.8 111.2 95.0% 9.5E-07 

TP-1 B 100 xlOO x4 4' - 8' 14.6 114.7 2.67 27 10 99.6 98.1 78.7 22.5 CL LEAN CLAY WITH SAND 

TP-2A 100 xlOO x4 0' - 4' 11.6 121.5 14.9 112.4 2.66 29 11 100.0 99.5 84.5 22.5 CL LEAN CLAY WITH SAND 

TP-2B 100 xlOO x4 4'-8' 13.0 118.5 2.72 32 12 100.0 99.9 92.4 24.7 CL LEAN CLAY 

TP-3A 100 xlOO x4 0' - 4' 14.4 116.9 2.71 40 21 100.0 99.7 87.7 36.8 CL LEAN CLAY 

TP-3B 100 xlOO x4 4' -8' 14.0 113.8 2.66 29 12 100.0 98.7 80.1 25.2 CL LEAN CLAY WITH SAND 

TP-4A 100 xlOO x4 0-4' 16.0 109.8 2.68 35 19 100.0 99.8 84.0 31.0 CL LEAN CLAY WITH SAND 

TP-4B 100 xlOO x4 4' -8' 12.3 122.2 2.67 26 9 100.0 99.3 85.4 21.6 CL LEAN CLAY 

TP-5A 100 xlOO x4 0-4' 11.9 121.6 2.70 35 18 100.0 99.5 84.3 37.3 CL LEAN CLAY WITH SAND 

TP-5B 100 x100 x4 4'-8' 15.9 111.3 2.69 30 12 100.0 99.0 86.8 28.0 CL LEAN CLAY 

TP-6A 100 xlOO x4 10' - 4' 16.2 111.4 2.68 34 16 100.0 99.8 82.5 33.0 CL LEAN CLAY WITH SAND 18 106.4 95.5% 6.DE-07 

TP-6B 100 xlOO x4 4' -8' 12.2 121.7 16.3 112.0 2.67 31 14 98.9 97.7 78.9 28.3 CL LEAN CLAY WITH SAND 

TP-7A 100 xlOO x4 0-4' 11.8 123.3 2.67 22 8 100.0 99.4 76.8 18.7 CL LEAN CLAY W ITH SAND 

TP-7B 100 xlOO x4 4' -8' 15.5 113.2 2.68 29 12 99.0 98.5 79.4 23.2 CL LEAN CLAY WITH SAND 

TP-8A 100 x100 x4 0' - 4' 14.6 114.4 2.66 27 12 100.0 97.9 67.6 17.1 CL SANDY LEAN CLAY 

TP-8B 100 x100 x4 4'-8' 12.7 121.4 2.72 24 6 100.0 99.5 82.2 11.9 CL-ML SILT WITH SAND 

TP-9A 100 x100 x4 0' - 4' 12.9 119.4 2.71 38 19 100.0 99.4 89.4 39.8 CL LEAN CLAY 

TP-9B 100 xlOO x4 4'-8' 18.8 107.8 2.74 38 19 100.0 98.7 90.1 40.5 CL LEAN CLAY 

TP-10A 100 xlOO x4 0' - 4' 14.9 114.2 2.69 32 16 99.2 98.6 80.5 28.7 CL LEAN CLAY WITH SAND 

TP-10B 100 x100 x4 4' -8' 11.3 123.8 14.6 116.4 2.71 24 8 100.0 99.4 81.0 21.4 CL LEAN CLAY WITH SAND 16.9 109.7 94.2% 4.3E-07 

TP-1 1A 100 xlOO x4 0' - 4' 15.7 111.0 2.71 31 18 100.0 100.0 68.2 20.9 CL SANDY LEAN CLAY 17.8 106.3 95.8% 6.2E-08 

TP-1 1 B 100 xlOO x4 4'-8' 12.0 121.8 2.75 29 13 100.0 98.9 78.5 21.9 CL LEAN CLAY WITH SAND 

TP-12A 100 xlOO x4 0-4' 13.5 116.4 2.72 30 12 100.0 99.6 85.5 19.9 CL LEAN CLAY 

TP-12B 100 xlOO x4 4' -8' 14.9 112.3 2.73 26 14 100.0 100.0 86.4 20.7 CL LEAN CLAY 

TP-13A 100 x100 x4 0-4' 12.8 119.1 17.1 110.5 2.74 37 22 100.0 100.0 88.2 34.8 CL LEAN CLAY 

TP-13B 100 x100 x4 4' -8' 11.1 124.2 2.73 25 9 100.0 98.6 71.5 19.1 CL LEAN CLAY WITH SAND 

TP-14A 100 xlOO x4 0-4' 13.0 118.7 2.68 28 12 100.0 100.0 86.6 26.5 CL LEAN CLAY 

TP-14B 100 xlOO x4 14'-8' 14.5 114.6 2.69 31 17 100.0 98.7 77.7 29.8 CL LEAN CLAY WITH SAND 13.8 109.8 95.8% 2.8E-07 

TP-15A 100 xlOO x4 0' - 4' 18.6 104.9 2.67 39 20 100.0 98.6 77.3 37.1 CL LEAN CLAY WITH SAND 

TP-15B 100 xlOO x4 4'-8' 12.9 120.3 2.67 29 12 100.0 99.6 89.7 21.1 CL LEAN CLAY 

TP-16A 100 xlOO x4 0-4' 13.3 117.9 2.69 42 21 100.0 100.0 93.3 42.0 CL LEAN CLAY 

TP-16B 100 x100 x4 4' -8' 14.9 109.7 2.68 33 15 100.0 100.0 87.5 29.2 CL LEAN CLAY 

TP-17A 100 xlOO x4 0' - 4' 17.7 106.3 2.69 45 23 100.0 99.5 89.7 42.5 CL LEAN CLAY 

TP-17B 100 x100 x4 4' -8' 11.8 121.2 16.0 110.5 2.71 33 15 100.0 99.5 84.5 33.9 CL LEAN CLAY WITH SAND 

TP-18A 100 xlOO x4 0' - 4' 12.3 121.2 2.66 36 19 100.0 96.4 67.4 30.3 CL SANDY LEAN CLAY 

TP-18B 100 xlOO x4 4'-8' 17.9 108.0 2.69 38 20 100.0 99.5 84.0 33.3 CL LEAN CLAY WITH SAND 

TP-19A 100 xlOO x4 0' - 4' 15.7 110.3 2.67 36 20 100.0 99.5 81.4 33.2 CL LEAN CLAY WITH SAND 

TP-19B 100 xlOO x4 4'-8' 12.0 121.7 2.67 34 17 100.0 99.2 78.7 32.1 CL LEAN CLAY WITH SAND 13.8 1 16.6 95.8% 1.8E-08 

TP-20A 100 xlOO x4 0' - 4' 12.9 119.8 2.65 37 20 100.0 96.1 74.4 31.3 CL LEAN CLAY W ITH SAND 

TP-20B 100 xlOO x4 4 	-8' 14.1 114.0 2.67 28 12 100.0 98.9 74.4 23.9 CL LEAN CLAY WITH SAND 

TP-21A 100 xlOO x4 0' - 4' 12.6 118.6 2.63 22 9 100.0 100.0 50.7 15.6 CL SANDY LEAN CLAY 

TP-21 B 100 xlOO x4 4'-8' 13.0 1 18.6 2.69 37 18 100.0 100.0 88.9 41.2 CL LEAN CLAY 15.1 1 13.6 95.8 % 1.9E-08 

TP-22A 100 xlOO x4 0' - 4' 11.2 122.8 14.3 114.5 2.66 26 7 100.0 99.6 79.3 18.4 CL LEAN CLAY WITH SAND 

TP-228 100 x100 x4 4'-8' 17.9 104.4 2.65 25 11 100.0 100.0 90.4 11.1 CL LEAN CLAY 

HIGHEST VALUE 14.4 124.2 18.8 118.6 2.75 45 23 100.0 100.0 93.3 42.5 18.0 116.6 95.8% 9.5E-07 

LOWEST VALUE 11.1 116.4 12.6 104.4 2.63 22 6 98.9 96.1 50.7 11.1 13.8 106.3 94.2% 1.8E-08 

AVERAGE 12.5 120.5 15.7 111.6 2.69 32 15 99.9 99.2 81.6 27.6 15.9 110.5 95.4% 3.4E 07 

NOTES: 
1. Samples were remolded to a dry density and moisture content that fell near the BFLO. 
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TABLE 2 
MINIMUM COMPACTION TEST RESULTS PER BEST FIT LINE OF OPTIMUMS 

CLOSURE AREA 1 CAP SYSTEM CONSTRUCTION 
CENTRAL WASTE DISPOSAL FACILITY 

MOISTURE 
CONTENT 

%) 

DRY 
DENSITY 

cf 

MOISTURE 
CONTENT 

(%) 

DRY 
DENSITY 

(pcf) 

MOISTURE 
CONTENT 

(%) 

DRY 
DENSITY ( 	cf) 

9.0 132.21 13.4 117.42 17.8 107.43 
9.1 131.82 13.5 117.14 17.9 107.26 
9.2 131.43 13.6 116.86 18.0 107.09 
9.3 131.05 13.7 116.59 18.1 106.92 
9.4 130.67 13.8 116.31 18.2 106.76 
9.5 130.29 13.9 116.04 18.3 106.60 
9.6 129.91 14.0 115.78 18.4 106.44 
9.7 129.54 14.1 115.51 18.5 106.28 
9.8 129.16 14.2 115.25 18.6 106.13 
9.9 128.80 14.3 114.99 18.7 105.98 
10.0 128.43 14.4 114.73 18.8 105.83 
10.1 128.06 14.5 114.47 18.9 105.68 
10.2 127.70 14.6 114.22 19.0 105.54 
10.3 127.34 14.7 113.97 19.1 105.40 
10.4 126.98 14.8 113.72 19.2 105.26 
10.5 126.63 14.9 113.48 19.3 105.12 
10.6 126.28 15.0 113.23 19.4 104.99 
10.7 125.93 15.1 112.99 19.5 104.86 
10.8 125.58 15.2 112.75 19.6 104.73 
10.9 125.24 15.3 112.52 19.7 104.60 
11.0 124.89 15.4 112.28 19.8 104.48 
11.1 124.55 15.5 112.05 19.9 104.36 
11.2 124.22 15.6 111.83 20.0 104.24 
11.3 123.88 15.7 111.60 20.1 104.12 
11.4 123.55 15.8 111.38 20.2 104.01 
11.5 123.22 15.9 111.16 20.3 103.89 
11.6 122.89 16.0 110.94 20.4 103.78 
11.7 122.57 16.1 110.72 20.5 103.68 
11.8 122.24 16.2 110.51 20.6 103.57 
11.9 121.92 16.3 110.30 20.7 103.47 
12.0 121.61 16.4 110.09 20.8 103.37 
12.1 121.29 16.5 109.88 20.9 103.28 
12.2 120.98 16.6 109.68 21.0 103.18 
12.3 120.67 16.7 109.48 21.1 103.09 
12.4 120.36 16.8 109.28 21.2 103.00 
12.5 120.06 16.9 109.08 21.3 102.91 
12.6 119.75 17.0 108.89 21.4 102.83 
12.7 119.45 17.1 108.70 21.5 102.75 
12.8 119.15 17.2 108.51 21.6 102.67 
12.9 118.86 17.3 108.32 21.7 102.59 
13.0 118.57 17.4 108.14 21.8 102.52 
13.1 118.28 17.5 107.96 21.9 102.44 
13.2 117.99 17.6 107.78 22.0 102.37 
13.3 117.70 17.7 107.60 22.1 102.31 

Note: BFLO Equation, equal to DD=0.124(MC)2  - 6.1392(MC) + 177.42, based on approved soils for closure. 

153-121.RSB BFLO.xls (Closure BFLO CQA Table) 
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LABORATORY COMPACTION CHARACTERISTICS OF SOIL 

Client 	 Civil & Environmental Consultants, Inc. Boring 

Client Project 	153-121.0002 Closure Construction Ce Depth 

Project No. 	 36291 	 Sample 

Lab Sample No. 

Visual Description: 	YELLOWISH BROWN LEAN CLAY WITH SAND 

TP-1A 

0.0-4.0' 

Bucket 

36291007 

WET DENSITY TEST PARAMETERS 
Mold ID C D C D Test Method 	 ASTM D1557 

Compaction Energy 	 Modified 
Test Procedure 	 A 
Mold Diameter, in 	 4 

Compacted Layers 	 5 

Blows Per Layer 	 25 

Rammer Weight / Fall 	 10 lbs / 18 in. 

Size of Material Used 	 -#4 Sieve 

Use: <5% Retained on #4 

Compaction Point # 1 2 3 4 
Wt. Mold & WS, gm. 6192 6233 6241 6195 • 
Wt. Mold, gm. 4216 4214 4216 4214 
Wt. WS, gm. 1976 2019 2025 1981 
Mold Volume, cc 944 946 944 946 
Wet Density, gm./cc 2.09 2.13 2.15 2.09 
Wet Density, pcf 130.7 133.1 133.9 130.6 

WATER CONTENT OVERSIZE PARTICLE CORRECTION 
No Corrections Needed 

Percent of Oversize Rock (+#4 Sieve) = <5% 
(Based on As-received Screening & Soaking) 

W.C. of Finer Material, % (-#4 Sieve) = NA 

Tare Number 460 903 979 831 
Wt. Tare & WS, gm. 836.7 831.8 809.8 940.5 
Wt. Tare & DS, gm. 756.3 743 709.1 805.6 
Wt. Tare, gm. 85.7 100 102.7 101.9 
Water Content, % 12.0 13.8 16.6 19.2 

DRY DENSITY vs. WATER CONTENT SAMPLE SUMMARY 
LABORATORY TEST VALUES 

Water Content, % 12.0 13.8 16.6 19.2 Lab Optimum Water Content, % 	13.8 

Lab Maximum Dry Densfty, pcf 	317.0 Dry Density, pcf 116.7 117.0 114.8 109.6 

Note: Maximum Density and Optimum Water Content reportedfrom estimated bestfit smooth curve! 

120.0 

- - - 
a 	115.0 

C ' 
0 --••----.. ---•----• 5% Lab 4DD= 
z 110.0 

-•------------•-- 
1 

---- : ••-------- 
111 

---------• 
2 

l 
, 

105.0 
10 	11 	12 	13 	14 	15 	16 	17 	18 	19 	20 	21 

Water Content, % 
Note: Compacted with automotic compoction mochine 

Input Validation: BLS 	 Reviewed By: AJD 	 Date Tested: 10/08/15 
COPYRIGHT © 2015 GEOTECHNICAL TESTING SERVICES, !NC. 1-800-853-7309 	WWW.GTS-LABS.COM  
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PARTICLE-SIZE ANALYSIS OF SOILS - ASTM D422 

Client Civil & Environmental Consultants, Inc. Boring TP-1A 
Client Project 153-121.0002 Closure Construction Central Waste Depth 0.0-4.0' 
Project No. 36291 Sample Bucket 

Lab Sample 36291007 
Sample Color: YELLOWISH BROWN 
USCS Group Name: LEAN CLAY WITH SAND 
USCS Group Symbol: CL 	 USDA: 	SILTY CLAY LOAM AASHTO: 	A-6 (15) 

MECHANICAL SIEVE 
Total Sample Sieve 

Size 

Nominal 

Opening, mm 

Dry 

Wt, gm 

Split Normalized 

% Retained % Finer 

Project 
Specifications Total Sample Wet Wt, gm (-3") 

Sample Split on Sieve 

Coarse Washed Dry Sample, gm 
Wet Wt Passing Split, gm 

Dry Wt. Passing Split, gm 
Total Sample Dry Wt, gm 

25054 
3/4" 

147 

24907 

21777 

21924 

3 75 0 ji 	0.0aa 100.0ao 
2-1/2 	63 	 0 j 	0.0% 	100.0% 

2" 	 SO 	 0 	• j 	0.0% 	100.0% 
1-1/2 	37.5 	91.62 0.4% 	99.6% 

1" 	 25 	19.08 jx 	0.1% 	99.5a/a  
3 4" 	19 	36.52 0.2% 	99.3% 

Split Sample - Passing 3/4" 1 2  12.5 2.97 0.3a/a  99.0% 
Tare No. 

Tare + WS., gm 

Tare + DS., gm 

Tare, gm 
Water Content of Split Sample 
Wt. of DS., gm 

Wt. of +#200 Sample, gm 

1013 

1258 

1124 

191.7 
14.4% 
932.30 

155.48 

3 8" 9,5 0 0.0% 99.0% 
No. 4 	4.75 	4.19 0.4% 	98.6% 

No. 10 	2 	 9.79 1.0% 	97.5% 
No. 20 	0.85 	13.39 1.4% 	96.1% 
No. 40 	0.425 	17.94 1.9% 	94.2% 
No. 60 	0,25 	29,97 3.2% 	91.0% 

No. 140 	0.106 	57.36 84.9% 
No. 200 	0.075 	19.87 2•1% 	82.8% 

HYDROMETER (-#200) 
Tare No. 	 549 
Wt. Tare + DS., gm 	 254 
Wt. Tare, gm 	 195.81 

Wt. Dispers., gm 	 5 
Wt. Dry Soil, gm (-#200 ) 	53.19 
-p10 Dispersed Imin in Hamilton Beach Mixer 

Specific Gravity 

a Factor 

2.67 
Tested 

0.9955 
Elapsed 	 R 

Time 	 Measured 
(min.) 

Temp 

sC 

Composite 

Correction 

R 

Corrected K Factor 

Percent 

Finer 
. 	(%) 	. 

Particle 

Diameter 
(mm) 

Adjusted 

% Finer 
(%) 

2 	 52.5 22.S 4.5 48.0 0.0132 89.8 0.0257 74.4% 
5 	 49 22.5 4.5 44.5 0.0132 83.3 0.0169 68.9% 

15 	 43.5 22.5 4.5 39.0 0.0132 73.0 0.0103 60.4% 
30 	 39 22.5 4.5 34.5 0.0132 64.6 0.0075 53.4% 
60 	 35 22.5 4.5 30.5 0.0132 57.1 0.0055 47.2% 
250 	 28.5 21.4 4.9 23.6 0.0134 44.2 0.0029 36.6% 

1530 	 23.5 19.7 5.4 18.1 0.0137 33.9 0.0012 28.0% 
USCS SOIL CLASSIFICATION USDA CLASSIFICATION 

Corrected For 100% Passing a 3"Sieve 

% Gravel (-3" & +#4) 	 1.4 	silt=37% Clay--45.6% 
Coarse=0.7; Fine=0.8 	 060, mm 	NA 
% Sand (-#4 & +#200) 	. 	15.8 	D30, mm 	NA 
Coarse=1; Medium=3.3; Fine=11.4 	D10, mm 	NA 
% Fines (-#200) 	 82.8 	Cc 	NA 
% Plus #200 -3" 	 17.2 	Cu 	NA 

Particle 

Size 
(mm) 

Percent 
Finer 

(%) 

Percent of 
Each Component 

(Material) 	(%) 

Corrected 

Percent of 

-2.0 mm 

Material 
for USDA 100 

2 

0.05 

0.002 

100 

97.5 

79.6 

32.9 

Gravel 

Sand 

Silt 

Clay 

2.5 

17.9 

46.6 

32.9 

0 

18.4 

47.8 

33.8 

USCS Description 
LEAN CLAY WITH SAND 

USCS Group Symbol Atterberg Limits Group Symbol 
CL CL - LEAN CLAY 

Auxiliary lnformation Wt Ret m% Retained % Finer 
12" Sieve - 300 mm 0 0.0 100.0 
6" Sieve - 150 mm 0 0.0 100.0 USDA Classification 

SILTY CLAY LOAM 3" Sieve - 75 mm 0 0.0 100.0 
Input Validation 	Yes 	 Reviewed By: SVG 	 Date Tested 	9/21/2015 

COPYRIGHT O 2015 GEOTECHNICAL TESTING SERVICES INC. 1-800-853-7309 

Ô 

• 



• 

OE 

• 

LIQUID LIMIT, PLASTIC LIMIT, AND PLASTICITY INDEX OF SOILS 

ASTM D 4318 

Client 	 Civil & Environmental Consultants, Inc. 	 Boring 	TP-1A 

Client Project 	153-121.0002 Closure Construction Central Waste 	Depth 	0.0-4.0' 

Project No. 	 36291 	 Sample 	Bucket 

Lab Sample 36291007 

Soil Description: 	YELLOWISH BROWN LEAN CLAY 

(-#40 Fraction) 

AS-RECEIVED W.C. SAMPLE SUMMARY 

Activity Index = .58; Liquidity Index = -.29 

Tare Number 1013 Liquid Limit (LL), % 39 

Wt. Tare & WS, gm 1258.00 Plastic Limit (PL), % 20 

Wt. Tare & DS, gm 1124.00 Plasticity Index (PI) 19 

Wt. Tare, gm 191.70 • USCS Group Symbol (-u40 Fracrion ) CL 

Water Content, % 14.4 USCS Group Name (-ttao Fraaion ) 	LEAN CLAY 

Sample Color: 	 YELLOWISH BROWN 
PLASTIC LIMIT LIQUID LIMIT 

Points Run 3 Points 3 Points 

Tare Number 205 206 223 215 	234 265 
Wt. Tare & WS, gm 23.00 23.07 22.21 23.23 	23.68 23.20 
Wt. Tare & DS, gm 21.88 21.93 21.18 21.16 	21.54 21.20 
Wt. Tare, gm 16.28 16.15 16.05 16.12 	16.14 15.96 
Water Content, % 20.0 19.7 20.1 41.1 	39.6 38.2 

# of Blows 	16 	21 28 

PLASTICITY CHART FLOW CURVE 

60 45 

Cl-FatCl 
~  

` 40 
• ' 50 =LL===39 	 _ _ ~, - 

40 
__-------------- 	----- 	-- 
-------  	°' _- ---- 	---- 	-- 30 	 -'• 

------ 	----_ 	--- 
---- 	--•-- 	-- 

x 
d . . ________.o  ••----- 	-- 	- 	--- ----- 	---- 	- 
c 
30 ~ 

c ~ 
LI~" 
,  25 	--------------- 	--`- -. 	. ----- 	"-- 	--- 

~ 
av v 	•--------_-----_--- 	-_--_-:_~-::--_--_-::~-_ __.--- 

' 
` 	

----.~--_ 	.._ 	.. 

:: 20 	=~PL =r2or 	- 
--.... 	__.. 	_ 

- 	- a~ 
'~ 

~ 	.... 	..--_______ 	---  
3 	~v' ~ m;~" '==-  20 ---------------- 7 ~  M -Elas ic5i 

15 

--------------- ---- - --- 	- --- _
l 

`4
. 

10 10 
-^--------`-- 

---`--"-__ 
--- --- 
---------""----'----_.--- 

-"--- --- --- 

_---`-"--`---- 	-'-'--' -_ 	-'__----_-'--_--_- --- 

CL~VIL -`--~~~_~~_---- --- -- ---- `---- -- 

, ML - sik 5 ---------------- ---- -- ----- ---"- - 
0 ----------~~;,~-- ̀ ---  

0 	10 	20 	30 40 50 	60 	70 80 90 100 
.----------------,----  

0 

Liquid Limit 10 	 20 	25 	30 	40 	50 	60 
No. of Blows 

Input Validation: Yes 	 Reviewed By: 	SVG 	 Date Tested: 	9/21/2015 
COPYRIGHT O 2015 GEOTECHNICAL TESTING SERVICES INC.1-800-853-7309 



PARTICLE-SIZE ANALYSIS OF SOILS - ASTM D422 

Client Civil & Environmental Consultants, Inc. Boring TP-1A 
Client Project 153-121.0002 Closure Construction Central Waste Depth 0.0-4.0' 
Project No. 36291 Sample Bucket 

Lab Sample 36291007 

Sample Color: YELLOWISH BROWN 

USCS Group Name: LEAN CLAY WITH SAND 
USCS GrouD Svmbol: CL 	 USDA: 	SILTY CLAY LOAM AASHTO: 	A-6 (15) 

100% 	ÇbSc 

90% ( I 
; 

70% 

( QKQo~ 	EE 

40% 

3 0% '[ 

20% 

10% 

0% 
100 

! 

~ 

I 

0.0001 

if 	~ 

US Std. 
Sieve 
Size 

Particle 
Diameter 

(mm) 

Percent 
Finer ii. • i 	j 

~) 

( 	f 
i I 

fl!T 
' 

1 i ! 	! (!i 	i 

~1 
I ~  j ~ 

! 
I 

 ! 
+ 

i
~ ' 

~ 
~~ 	

~ 

s !f 	~ 

3" 75 100.0% 

2-1/2" 63 100.0% 

1 ~ I 
i 

; ~ -' ! ~, ~ 
i 

2" 50 100.0% 

1-1/2" 37.5 99.6% 

! 	~ ~ 	! i  { 	~; { 

I 

~ 

I 

I 	i 

1" 25 99.5% 

3/4" 19 99.3% 
~ 	i 

I I 

; 	i  

I 

1/2" 12.5 99.0% 

3 8" 9.5 99.0% 

a 
No. 4 4.75 98.6% 

No. 10 2 97.5% 

No. 20 0.85 96.1% 

No. 40 0.425 94.2% 
   ;  I ~ ~ ' ! I 11 

j 

No.60 0.25 91.0% 

No. 140 0.106 84.90 

No. 200 0.075 82.8% 

II 

i~ ~) 

i~ ~~ 

f 

I 

I 

II 

~ I l 

~ 	~ NA 0.0257 74.4% 

NA 0.0169 68.9% f y I I ji 	( 

NA 0.0103 60.4% 

NA 0.0075 53. ° 4 /a 
10 1 

Diameter, 

0.1 

mm 

0.01 0.001 NA 0.0055 47.2% 

NA 0.0029 36.6% 
NA 0.0012 28.0% 

USCS SOlL CLASSIFICATION USDA CLASSIFICATION 
Corrected For 100% Passing a 3"Sieve 

% Gravel (-3" & +#4) 	1.4 	Silt=37% Clay--45.6% 

Coarse=0.7; Fine=0.8 	 D60, mm 	NA 

% Sand (-#4 & +#200) 	15.8 	D30, mm 	NA 

Coarse=1; Medium=3.3; Fine=11.4 	D10, mm 	NA 

% Fines (-#200) 	 82.8 	Cc 	NA 

% Plus #200 (-3") 	 17.2 	Cu 	NA 

Particle 

Size 

(mm) 

Percent 

Finer 

(%) 

Percent of 

Each Component 

(Material) 	(%) 

Corrected 

Percent of 

-2.0 mm 

Material 

for USDA 100' 

2 

0.05 

0.002 

100 

97.5 

79.6 

32.9 

Gravel 	2.5 

Sand 	17.9 

Silt 	46.6 

Clay 	32.9 

0 

18.4 

47.8 

33.8 

USCS Description 

LEAN CLAY WITH SAND 

USCS Group Symbol Atterberg Limits Group Symbol 

CL CL - LEAN CLAY 

Auxiliary Information Wt Ret, gm % Retained % Finer 

12" Sieve - 300 mm 0 0.0 100.0 

6" Sieve - 150 mm 0 0.0 100.0 USDA Classification 
SILTY CLAY LOAM 3" Sieve - 75 mm 0 0.0 100.0 

COPYRIGHT © 2015 GEOTECHNICAL TESTING SERVICES INC. 1-800-853-7309 
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100 % Silt 

• Client 

Client Project 

Project No. 

Sample Color: 

USCS Group Name: 

USDA CLASSIFICATION CHART 

Civil & Environmental Consultants, Inc. Boring TP-1A 

153-121.0002 Closure Construction Central Waste Depth 0.0-4.0' 

36291 Sample Bucket 

Lab Sample 36291007 

YELLOWISH BROWN 

LEAN CLAY WITH SAND 

USCS Group Symbol: CL U)UA 	ILI T LLAT LUAIVI 	 AA~n l U: 	A-o ~17J 

Corrected for 0% gravel Sand Subsizes 

Percent Gravel, % 0.0 Corrected Percentages 

Very Coarse Sand; 2-1 1.2 Percent Sand, % 	18.4 

Percent Silt, % 47.8 Coarse Sand; 1-0.5 1.8 

Percent Clay, % 33.8 Medium Sand; 0.5-0.25 3.7 

Fine Sand; 0.25-0.1 6.6 

Very Fine Sand; 0.1-0.05 5.1 
Total 18.4 

E 
100 % Sand 	

50 % Sand 

% SAND\ 

0 % Sand 

COPYRIGHT O 2015 GEOTECHNICAL 
	

SERVICES INC. 1-800-853-7309 
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MEASUREMENT OF II]'DRAULiC CONDUCTIVITY OF SATURATED POROUS MATERIALS USI1iG A FLE-YIBLE WAI.L PERMEAMETER 

ASTM D5084-00 Method F; Merciuy U-Tube Pemlometer - Inflow Volunie = Outflow Volume 

Client Civil & Environmental Consultants, Inc. Boring TP-lA' 

Client Project 153-121.0002 Closure Construction Central Waste Depth 0.0-4.0' 

Project No. 36291 Sample Bucket 

Visual Description YELLOWISH BROWN LEAN CLAY WITH SAND Lab Sample No. 36291007 

Sample Condition Remolded 

SAMPLE CONDITIONS TEST CONSTAN'fS & EQUATIONS SAMPLE SUMMARY 
Sample Status Initial Final Pipette Area, a, - cm2 	 0.031416 

Annulus Area, a„ cm2 	 0.76712 

Manometer Constant, MI =a,aa/(a,+a,), cm2 	0.03018 
Manometer Constant, M2 = 1+ aP/a, 	 1.0410 

Sample Constant, S = L/A, cm'1 	 0.184 
Specific Gravity, S= 6,, - 5,,, gm/cc 	 12.562 
Test Constant, C = MIS/S 	 4.43E-04 
Mercury Level at Equilibrium, R,q, cm 	 3.1 
Mercury Level of Pipette at t--0, R.,, cm 	• 	9.5 
Initial Head Difference, zt =(R,,,4-R~M2, cm 	6.66 
Trial Constant, T= MZ / zl, cm 	. 	 0.1563 
Temperature Correction for 20°C, R( 	 0.976 

Avg. Ilydraalic Conductivits, k~, cm/sec 	 9.5E-07 
Initial Water Content, % 	 15.5°6 
Initial Dry Density, pcf 	 111.2 
% Compaction 	 95.0% 
Sample Status 	 Remolded 
B Parameter 	 98 
Permeant 	 Deaired Water 
Cell Pressure, psi 	 105 
Back Pressure, psi 	 100 
Avg.(Mid-Height) Confining Stress, psi 	 5 
Maximum Gradient 	 10.5 
Average Test Temperature, °C 	 21.0 

Tare Number 2008 2071 
Wt. Tare & WS, gm 267.4 843.03 
Wt. Tare & DS, gm 251.77 715.22 
Wt. Tare, gm 152.7 150.85 

Moisture Content, %- 15.8% 22.6% 
Wt. Tube & WS., gm 653.6 NA 
Wt. Of Tube, gm 0 NA 

Wt. Of WS., gm 653.6 692.4 
Length 1, in 3 3.145 
Length 2, in 3 3.155 
Length 3, in 3 3.151 
Top Diameter, in 2.864 2.923 TEST DATA 
Middle Diameter, in 2.865 2.968 tl 

Elapsed 
Time 
min 

R.,, 
Mercury 
Height 

cm 

Azp 
R g-Rp, 

cm 

i 
Gradient 

cm / cm 

Ht 
Head 

cm 

AHt 
Percent of Initial 
Head from t=0 

% 

a,,, 	a'~ 
Effective Stress 

Max 	Min 
Psi 	 st 

k=o 
Hydraulic 

Conductivity 
cm/sec 

Bottom Diameter, in 2.8655 2.893 

Average Length, L, cm 7.62 8.00 

Average Area, A, cm^2 41.59 43.44 
Sample Volume, cc 316.9 347.6 0.00 9.5 0 10.5 83.7 100.0a/a 5.60 4.40 NA 
Unit Wet Wt., gm/cc 2.06 1.99 0.12 9.4 0.1 10.3 82.4 98.4% 5.59 4.41 9.85E-07 
Unit Wet Wt., pof 128.7 124.3 0.23 9.3 0.2 10.1 81.1 96.9% 5.58 	' 4.42 9.S5E-07 
Unit Dry Wt., pcf 111.2 101.3 0.34 9.2 0.3 10.0 79.8 95.3% 5.57 4.43 1.01 E-06 
Unit Dry Wt., gm/cc 1.78 1.62 0.49 9.1 0.4 9.8 78.5 93.8% 5.56 4.44 9.51E-07 
Specific Gravity, Assumed 2.7 2.7 0.62 9 0.5 9.6 77.2 92.2% 5.55 4.45 9.49E-07 
Void Ratio, e 0.516 0.663 0.75 8.9 0.6 9.5 75.8 90.6% 5.54 4.46 9.49E-07 
Porosity, n 0.340 0.399 0.88 8.8 0.7 9.3 74.5 89.1% 5.53 4.47 9.49E-07 
Pore Volume, cc 107.81 138.53 
Saturation, % 82.6% 

ELAPSE.D TIME vs. IIYDRAULIC CONDUCI'IVITY 

-c 
Hydraulic Conductivity (20°C) kZa = Rt - In (1-AzP'1) 

~ 

tHydnulicCandactirily 

Avemge H.C. ova Wt 2 rtsAinp 

- 	.0.85mI.15AvwgeH.C. 

0.1 	 0.2 	 0.3 	 0.4 	 0.5 	 0.6 	 0.7 	 0.8 	 0.9 	 1 

Elapsed Time, t, min 

Input Validation: ALO 	 Reviewed By: SVG 	 Date Tested: 	11/17/2015 

Note: The average Hydraulic Conductivity is calcu!ated using the average ofthe !ast 4 determinattons where a/l requisiteJlow and Hydraulic Conductivity condiNons are achieved! 

Prerequisits:Inffow/OutflowRafio= I bydefinitionoftestprocedure. FinalHydrau!icConductivity=+-25%ofaverageHydraulicConductiviry whenk> /E-8cm/secand+-50% whenk< IE-8cm/sec. 	• 

COPYRIGHT ® 2014 GEOTECF1r1IC4L TESTLS'G SERVICES, 7NC. 1-800-853-7309 
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LABORATORY COMPACTION CHARACTERISTICS OF SOIL 

Client Civil & Environmental Consultants, Inc. Boring TP-SB 

Client Project 153-121.0002 Closure Construction Ce Depth 4.0-8.0' 

Project No. 36291 	 Sample Bucket 

Lab Sample No. 36291008 

Visual Description: YELLOWISH BROWN LEAN CLAY WITH SAND 

WET DENSITY TEST PARAMETERS 

Mold ID G G G G Test Method 	 ASTM D698 

Compaction Energy 	 Standard 

Test Procedure 	 A 

Mold Diameter, in 	 4 

Compacted Layers 	. 	3 

Blows Per Layer 	 25 

Rammer Weight / Fall 	 5.5 lbs / 12 in. 

Size of Material Used 	 -#4 Sieve 

Use: <5% Retained on #4 

Compaction Point # 1 2 3 4 

Wt. Mold & WS, gm. 6257 6331 6367 6305 

Wt. Mold, gm. 4368 4368 4368 4368 

Wt. WS, gm. 1889 1963 1999 1937 

Mold Volume, cc 943 943 943 943 

Wet Density, gm./cc 2.00 2.08 2.12 2.05 

Wet Density, pcf 124.9 129.8 132.2 128.1 

WATER CONTENT OVERSIZE PARTICLE CORRECTION 
No Corrections Needed 

Percent of Oversize Rock (+#4 Sieve) = <5% 

(Based on As-received Screening & Soaking) 

W.C. of Finer Material, %(-#4 Sieve) = NA 

Tare Number 055 1023 457 462 

Wt. Tare & WS, gm. 950.6 922.6 859.4 840.2 

Wt. Tare & DS, gm. 876 835.4 754.3 722.7 

Wt. Tare, gm. 194.4 188.7 85.4 85.6 

Water Content, % 10.9 13.5 15.7 18.4 

DRY DENSITY vs. WATER CONTENT SAMPLE SUMMARY 

LABORATORY TEST VALUES 

Water Content, % 10.9 13.5 15.7 18.4 Lab Optimum Water Content, % 	14.6 

Lab Maximum Dry Density, pcf 	114.7 Dry Density, pcf 112.6 114.4 114.3 108.2 

Note: Maximum Density and Optimum Water Content reportedfrom estimated bestfit smooth curve! 

115.0 

u o. ? 
110.0 

Z 

105.0 
9 	10 	11 	12 	13 	14 15 	16 	17 	18 	19 	20 

Water Content, % 
Note: Compacied using monual hommer. 

Input Validation: BLS Reviewed By: AJD Date Tested: 10/06/15 
COPYR!GHT O 2015 GEOTECHN!CAL TESTING SERVICES, !NC. 1-800-853-7309 	WWW.GTS-LABS.COM  
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PARTICLE-SIZE ANALYSIS OF 50115 - ASTM D422 

Ô Client 
Client Project 
Project No. 

Sample Color: 
USCS Group Name: 
USCS Group Symbol 

Civil & Environmental Consultants, Inc. 
153-121.0002 Closure Construction Central Waste 
36291 

YELLOWISH BROWN 
LEAN CLAY WITH SAND 
CL 	 USDA: 	SILT LOAM 

Boring TP-1B 
Depth 4.0-8.0' 
Sample Bucket 
Lab Sample 36291008 

AASHTO: 	A-4 (6) 
MECHANICAL SIEVE 

Total Sample Sieve 
Size 

Nominal 
Opening, mm 

Dry 
Wt, gm 

Split Normalized 
% Retained % Finer 

Project 
Specifications Total Sample Wet Wt, gm (-3") 

Sample Split on Sieve 
Coarse Washed Dry Sample, gm 
Wet Wt Passing Split, gm 
Dry Wt. Passing Split, gm 
Total Sample Dry Wt, gm 

28798 
3/4" 
457 

28341 
24213 
24670 

3 75 0 l 	0.0% 100.0% 
2-1/2 	63 	 0 0.0% 	100.0% 

2" 	50 	110.49 :t: 	0.4% 	99.6% 
1-1/2 	37.5 	203.66  0.8% 	98.7% 

1" 	25 	27.26 0.1% 	98.6% 
3 4" 	19 	115.23 0.5% 	98.1% 

Split Sample - Passing 3/4" 1 2" 12,5 8,49 1.0% 97.2% 
Tare No. 
Tare + WS., gm 
Tare + DS., gm 

Tare, gm 
Water Content of Split Sample 
Wt. of DS., gm 

Wt. of +#200 Sample, gm 

3003 
1206.9 

1058.35 

187.1 
17.1% 
871.25 

172.51 

3 8" 9.5 5.08 j 	0.6% 96.6% 
No. 4 	4.75 	9.81 1.1% 	95.5% 

No. 10 	2 	11.91 ' 	1.3% 	94.2% 
No. 20 	0.8S 	13.51 j 1.5% 	92.7% 
No. 40 	0.425 	15.05 ' 1.7% 	91.0% 
No. 60 	0.25 	26.75 3.0% 	87.9% ~....>_  

No. 140 	0.106 	59.84 - 6:7%:;.:..! 	81.2% 
No. 200 	0.075 	22.07 `~' 2.5% 	78.7% 

HYDROMETER (-1/200) 
Tare No. 	 Q51 
Wt. Tare + DS., gm 	233.17 
Wt. Tare, gm 	 191.27 

Wt. Dispers., gm 	 5 
Wt. Dry Soil, gm (-#200 ) 	36.9 
-1l10 Dispersed lmin in Hamilton Beach Mixer 

Specific Gravity 

a Factor 

2.67 
Tested 
0.9955 

Elapsed 	 R 

Time 	 Measured 
(min.) 

Temp 
*C 

Composite 

Correction 

R 

Corrected K Factor 

Percent 

Finer 
(%) 

Particle 

Diameter 
(mm) 

Adjusted 

% Finer 
(%) 

2 	 36 22.5 4.S 31.5 0.0132 8S.0 0.0300 66.9% 
5 	 33 22.5 4.5 28.5 0.0132 76.9 0.0194 60.5% 

15 	 27 22.6 4.5 22.5 0.0132 60.7 0.0117 47.8% 
30 	 24.5 22.6 4.5 20.0 0.0132 54.0 0.0084 42.5% 
60 	 21.5 22.5 4.5 17.0 0.0132 45.9 0.0061 36.1% 
250 	 17.5 21.2 4.9 12.6 0.0134 34.0 0.0031 26.8% 

1530 	 14 19.7 5.4 8.6 0.0137 23.2 0.0013 18.3% 
USCS SOIL CLASStF1CATION USDA CLASSfF1CATlON 

Corrected For 100% Passing o 3"Sieve 
% Gravel (-3" & +#4) 	4.5 	Silt=45.1% Uay=33.4% 

Coarse=1.9; Fine=2.6 	 D60, mm 	NA 
% Sand (-#4 & +#200) 	16.8 	D30, mm 	NA 
Coorse=1.3; Medium=3.2; Fine=12.2 	D10, mm 	NA 
% Fines (-H200) 	 78.7 	Cc 	NA 
% Plus #200 -3" 	 21.3 	Cu 	NA 

Particle 
Size 

(mm) 

Percent 
Finer 
(%) 

Percent of 
Each Component 

(Material) 	(%) 

Corrected 
Percent of 
-2.0 mm 
Material 
for USDA 100 

2 

0.05 

0.002 

100 

94.2 

73.5 

22.5 

Gravel 

Sand 

Silt 

Clay 

5.8 

20.7 

51.0 

22.5 

0 

22.0 

54.2 

23.9 

USCS Description 
LEAN CLAY WITH SAND 

USCS Group Symbol Atterberg Limits Group Symbol 
CL CL - LEAN CLAY 

Auxiliary Information Wt Ret, m% Retained % Finer 
12" Sieve - 300 mm 0 0.0 100.0 
6" Sieve - 150 mm 0 0.0 100.0 USDA Classification 

SILT LOAM 3" Sieve - 75 mm 0 0.0 100.0 
Input Validation 	Yes 	 Reviewed By: SVG 	 Date Tested 	9/21/2015 

COPYRIGHT © 2015 GEOTECHNICAL TESTING SERVICES INC. 1-800-853-7309 
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LIQUID LIMIT, PLASTIC LIMIT, AND PLASTICITY INDEX OF SOILS 

• ASTM D 4318 

Client Civil & Environmental Consultants, Inc. Boring 	TP-1B 

Client Project 153-121.0002 Closure Construction Central Waste 	Depth 	4.0-8.0' 

Project No. 36291 Sample 	Bucket 

Lab Sample 	36291008 

Soil Description: YELLOWISH BROWN LEAN CLAY 

(-#40 Fraction) 

AS-RECEIVED W.C. SAMPLE5UMMARY 

Activity Index = .45; Liquidity Index = .01 

Tare Number 3003 Liquid Limit (LL), % 27 
Wt. Tare & WS, gm 1206.90 Plastic Limit (PL), % 17 

Wt. Tare & DS, gm 1058.35 Plasticity Index (PI) 10 

Wt. Tare, gm 187.10 USCS Group Symbol (-#4o Fraaion ) CL 

Water Content, % 17.1 USCS Group Name (4f4oFroction ) 	LEAN CLAY 

Sample Color: 	 YELLOWISH BROWN 
PLASTIC LIMIT LIQUID LIMIT 

Points Run 3 Points 3 Points 

Tare Number 257 	204 	239 211 	236 295 
Wt. Tare & WS, gm 23.89 	23.38 	23.61 22.73 	22.65 22.84 
Wt. Tare & DS, gm 22.69 	22.29 	22.46 21.24 	21.20 21.37 

Wt. Tare, gm 15.75 	16.02 	15.82 15.99 	15.92 15.89 
Water Content, % 17.3 	17.4 	17.3 28.4 	27.5 26.8 

• 
# of Blows 	15 	 22 28 

PLASTICITY CHART FLOW CURVE 

30 

25 

20 
« c 

c 
uo 15 
W 
M 
eo 

10 

s 

0 10 20 30 40 50 60 70 80 90 100 	0 

Liquid Limit 	 10 	 20 	25 30 	40 	50 60 
No. of Blows 

Input Validation: Yes 	 Reviewed By: 	SVG 	 Date Tested: 	9/21/2015 
COPYRIGHT m 2015 GEOTECHNICAL TESTING SERVICES INC. 1-800-853-7309 

ou 

50 

40 
x ai v 
c 

« 30 
u 
i+ 
N 
N 

a 
20 

10 

0 

LllJJJI ititUJji,iiiJiiiiitiiE 

lIiJI1 

___________________ 

 

~; 

I1IlIilllIll!!1!lJIIIE!IllllIII1llJ 



PARTICLE-SIZE ANALYSIS OF 50115 - ASTM D422 

• Client 

Client Project 

Project No. 

Sample Color: 

USCS Group Name: 
USCS Groun Svmhol: 

Civil & Environmental Consultants, Inc. 

153-121.0002 Closure Construction Central Waste 

36291 

YELLOWISH BROWN 

LEAN CLAY WITH SAND 
CL 	 USDA: 	SILT LOAM 

Boring TP-1B 

Depth 4.0-8.0' 

Sample Bucket • 

Lab Sample 36291008 

AASHTO: 	A-4 (6) 

100% 

70% 

LL 

I 

40% 

20% 

10% 

100 

i 

f 

0.0001 

US Std. 
Sieve 
Size 

Particle 
Diameter 

(mm) 

Percent 
Finer i'~~  

 , 

1 	~ ; 
I 	~ 

  I 
' 

I{Ï 

3,. 75 100.0% 

 2-1/2" 63 100.0% 
80%  

' 1 ~ ( 

~ 

 ~ 

2" 50 99.6% 

1-1/2" 37.5 98.7% 

l ~ I li 

j 

~I~ 

1" 25 98.6% 

3/4 " 19 98.1% 

~ i 	i j! ; 1/2" 12.5 97.2% 
3/8i 9.5 96.6% 

~~ 

, 	
i, 

~ I 

3 
! 

; 
( No. 4 4.75 95.5% 

No.10 2 94.2% 

30%  

Í1iI 

j 
 i I 	~ 

I 

I 

( 

 i 
' 

I
• 

i 

I~ 

No. 20 0.85 • 92.7% 

No.40 0.425 91.0% 

No. 60 0.25 87.9% 

No. 140 0.106 81.2% 

No. 200 0.075 78.7% 
. 

0%  I 

j ! ~ 

I~ 

 i 

~ 

• 

~ 

I i 
! NA 0.0300 66.9 /o 

NA 0.0194 60.5°% 

NA 0.0117 47.8% 

NA 0.0084 42.5 /o 
10 1 0.1 

Diameter, mm 

0.01 0.001 NA 0.0061 36.1% 

NA 0.0031 26.8% 
NA 0.0013 18.3% 

USCS SOIL CLASSIFlCATlON USDA CLASSIFtCATlON 
Corrected For 100% Passing a 3"Sieve 

% Gravel (-3" &+#4) 	4.5 	Silt=45.1% Clay=33.4% 

Coarse=1.9; Fine=2.6 	 D60, mm 	NA 

% Sand (-#4 & +#200) 	16.8 	D30, mm 	NA 

Coarse=1.3; Medium=3.2; Fine=12.2 	D10, mm 	NA 

% Fines (-#200) 	 78.7 	Cc 	NA 

% Plus #200 (-3") 	 21.3 	Cu 	NA 

Particle 

Size 

(mm) 

Percent 

Finer 

(%) 

Percent of 

Each Component 

(Material) 	(%) 

Corrected 

Percent of 

-2.0 mm 

Material 

for USDA 100 

2 

0.05 

0.002 

100 

94.2 

73.5 

22.5 

	

Gravel 	5.8 

	

Sand 	20.7 

Silt 	51.0 

	

Clay 	22.5 

0 

22.0 

54.2 

23.9 

USCS Description 

LEAN CLAY WITH SAND 

USCS Group Symbol Atterberg Limits Group Symbol 

CL CL- LEAN CLAY 

Auxiliary Information Wt Ret, gm % Retained % Finer 

12" Sieve - 300 mm 0 0.0 100.0 

6" Sieve - 150 mm 0 0.0 	l 100.0 USDA Classification 

SILT LOAM 3" Sieve - 75 mm 0 0.0 100.0 
COPYRfGHT O 2015 GEOTECHNICAL TESTING SERVICES lNC. 1-800-853-7309 
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Ô Client 

Client Project 

Project No. 

Sample Color: 
USCS Group Name: 

USDA CLASSIFICATION CHART 

Civil & Environmental Consultants, Inc. Boring TP-1B 
153-121.0002 Closure Construction Central Waste Depth 4.0-8.0' 
36291 Sample Bucket 

Lab Sample 36291008 
YELLOWISH BROWN 

LEAN CLAY WITH SAND 

• 

• 

	

USCS Group Symbol: 	CL 	 USDA: 	SILT LOAM 	 AASHTO: 	A-4 (6) 
Corrected for 0% gravel 	 Sand Subsizes 

Percent Gravel, % 	0.0 	 Corrected Percentages 

Percent Sand, % 	22.0 	 Very Coarse Sand; 2-1 	 1.3 
Percent Silt, % 	54.2 	 Coarse Sand; 1-0.5 	 1.7 
Percent Clay, % 	23.9 	 Medium Sand; 0.5-0.25 	 3.6 

Fine Sand; 0.25-0.1 	 7.6 
Very Fine Sand; 0.1-0.05 	 7.7 
Total 	• 	 22.0 

	

100 % Clay 	0 % Silt 

% CLAY 	 % SILT 

50 % Clay 	
CLAY 	 50 % Silt 

/\/\/~IL A SAN  
CLAY 	 • • 

	

Y L 	 IL CLA 
LC~M 

SAND 	Y LO 

	

-- 	-- 	--- 	-- 	- 	-~ 

	

L A 	 ICr OA 

	

kAVDY  LO 

	 • SILT 
SAN 	 •t 	 100 % Silt 

100 % Sand 

	

	
50 % Sand 	 0% Sand 

% SAND \\ 

COPYRIGHT O 2015 GEOTECHNICAL TESTING SERVICES INC. 1-800-853-7309 



PARTICLE-SIZE ANALYSIS OF SOILS - ASTM D422 

• Client 
Client Project 
Project No. 

Sample Color: 
USCS Group Name: 
USCS Group Symbol 

Civil & Environmental Consultants, Inc. 
153-121.0002 Closure Construction Central Waste 
36291 

YELLOWISH BROWN 
LEAN CLAY WITH SAND 
CL 	 USDA: 	SILT LOAM 

Boring TP-2A 
Depth 0.0-4.0' 
Sample Bucket 
Lab Sample 36291009 

AASHTO: 	A-6 (8) 
MECHAN/CAL SIEVE 

Total Sample Sieve 
Size 

Nominal 
Opening, mm 

Dry 
Wt, gm 

Split Normalized 
% Retained % Finer 

Project 
Specifications Total Sample Wet Wt, gm (-3") 

Sample Split on Sieve 
Coarse Washed Dry Sample, gm 
Wet Wt Passing Split, gm 
Dry Wt. Passing Split, gm 
Total Sample Dry Wt, gm 

23683 
3/4" 
101 

23582 
20638 
20739 

3 75 0.0° 100.0% 
2-1/2 	63 	 0 0.0% 	100.0% 

2" 	SO 	 0 J 	0.0% 	100.0% 
1-1/2 	37.5 	 0 0.0% 	100.0% 

1" 	25 	72,07 _ 	0.3% 	99.7% 
3 4" 	19 	28.8 ) 	0.1% 	99.5% 

Split Sample - Passing 3/4" 1 2 12.5 0 ; 	0.0% 99.5% 
are No. 

Tare + WS., gm 
Tare + DS., gm 

Tare, gm 
Water Content of Split Sample 
Wt. of DS., gm 

Wt. of +#200 Sample, gm 

305 
1136.1 
1006.8 

100.5 
14.3% 
906.30 

136.35 

3 8" 9,5 0.0% 99.5% 
No. 4 	4.75 	4.32 ; 	0.5% 	99.0% 
No. 10 	2 	13.02 ;; 	1.4% 	97.6% 
No. 20 	0.85 	13.42 ! 	1.5% 	96.1% 
No. 40 	0.425 	18.64 2,0% 	94.1% 
No. 60 	0.25 	24.95 ~..2:•7% 	91.3% 
No. 140 	0.106 	43.35 86.6% 
No. 200 	0.075 	18.65 2•0% 	84.5% 

HYDROMETER (-#200) 
Tare No. 	 Q60 
Wt. Tare + DS., gm 	249.58 
Wt. Tare, gm 	 191.58 

Wt. Dispers., gm 	 5 
Wt. Dry Soil, gm (41200 ) 	53 
-p10 Dispersed lmin in Hamifton Beach Mixer 

Specific Gravity 

a Factor 

2.66 
Tested 
0.9977 

Elapsed 	 R 

Time 	 Measured 
(min.) 

Temp 

sC 

Composite 

Correction 

• R 

Corrected K Factor 

Percent 

Finer 
(%) 

Particle 

Diameter 
(mm) 

Adjusted 

% Finer 
(%) 

2 	 49 22.6 4.5 44.5 0.0132 83.8 0.0267 70.8% 
5 	 43 22.5 4.5 38.5 0.0132 72.5 0.0179 61.3% 

15 	 34.5 22.4 4.5 30.0 0.0132 56.5 0.0111 47.7% 
30 	 30.5 22.4 4.5 26.0 0.0132 48.9 0.0081 41.4% 
60 	 27 22.3 4.6 22.4 0.0133 42.2 0.0059 35.6% 
250 	 21 21.1 5.0 16.0 0.0135 30.1 0.0030 • 25.5a/o 

1530 	 17.5 19.7 5.4 12.1 0.0137 22.8 0.0013 19.3% 
USCS SOIL CLASSIFICATION USDA CLASSIFICATION 

Corrected For 100% Passing a 3"Sieve 
% Gravel (-3" & +#4) 	1.0 	Silt=51.2% Clay=33.1% 

Coorse=0.5; Fine=0.5 	 D60, mm 	NA 
%Sand (-#4 &+#200) 	14.5 	D30, mm 	NA 
Coarse=1.4; Medium=3.5; Fine=9.5 	D10, mm 	NA 
% Fines (-#200) 	 84.5 	Cc 	NA 
% Plus #200 -3" 	 15.5 	Cu 	NA 

Particle 
Size 

(mm) 

Percent 
Finer 
(%) 

Percent of 
Each Component 

(Material) 	(%) 

Corrected 
Percent of 
-2.0 mm 
Material 
for USDA 100 

2 

0.05 

0.002 

100 

97.6 

79.2 

22.5 

Gravel 

Sand 

Silt 

Clay 

2.4 

18.5 

56.7 

22.5 

0 

• 18.9 

58.1 

23.0 

USCS Description 
LEAN CLAY WtTH SAND 

USCS Group Symbol Atterberg Limits Group Symbol 
CL CL- LEAN CLAY 

Auxiliary lnformation Wt Ret, gm % Retained % Finer 
12" Sieve - 300 mm 0 0.0 100.0 
6" Sieve - 150 mm 0 0.0 100.0 USDA Classification 

SILT LOAM 3" Sieve - 75 mm 0 0.0 100.0 
Input Validation 	Yes 	 Reviewed By: SVG 	 Date Tested 	9/21/2015 

COPYRIGHT O 2015 GEOTECHNICAL TESTING SERVICES INC. 1-800-853-7309 
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LABORATORY COMPACTION CHARACTERISTICS OF SOIL 

Client 	 Civil & Environmental Consultants, Inc. Boring 

Client Project 	153-121.0002 Closure Construction Ce Depth 

Project No. 	 36291 	 Sample 

Lab Sample No. 

Visual Description: 	YELLOWISH BROWN LEAN CLAY WITH SAND 

TP-2A 

0.0-4.0' 

Bucket 

36291009 

WET DENS!TY TEST PARAMETERS 
Mold ID G G G G Test Method 	 ASTM 	D698 

Compaction Energy 	 Standard 
Test Procedure 	 A 
Mold Diameter, in 	 4 

Compacted Layers 	 3 
Blows Per Layer 	 25 
Rammer Weight / Fall 	 5.5 lbs / 	12 in. 
Size of Material Used 	 -4t4 Sieve 

Use: <5% Retained on #4 

Compaction Point # 1 2 3 4 
Wt. Mold & WS, gm. 6222 6298 6337 6289 
Wt. Mold, gm. 4368 4368 4368 4368 
Wt. WS, gm. 1854 1930 1969 1921 
Mold Volume, cc 943 943 943 943 
Wet Density, gm./cc 1.97 2.05 2.09 2.04 
Wet Density, pcf 122.6 127.6 130.2 127.0 

WATER CONTENT OVERSIZE PARTICLE CORRECTION 
No Corrections Needed 

Percent of Oversize Rock (+#4 Sieve) = <5% 
(Based on As-received Screening & Soaking) 

W.C. of Finer Material, %(-#4 Sieve) = NA 

Tare Number 979 503 553 923 
Wt. Tare & WS, gm. 1023 761.1 997.4 1028 
Wt. Tare & DS, gm. 929.7 681.1 883.5 876.5 
Wt. Tare, gm. 102.4 102.4 199.1 98.6 
Water Content, % 11.3 13.8 16.6 19.5 

DRY DENSITY vs. WATER CONTENT • SAMPLE SUMMARY 
LABORATORY TEST VALUES 

Water Content, % 11.3 13.8 16.6 19.5 Lab Optimum Water Content, % 	14.9 

Lab Maximum Dry Density, pcf 	112.4 Dry Density, pcf 110.2 112.1 111.6 106.3 

Note: Maximum Density and Optimum Water Content reportedfrom estimated bestfit smooth curve! 

115.0 

- - - - - 

1 
110.0 

0 1 

--......-~ 

	

o Lab 	DD'~ ---------- 	---------• 	---------._ 	.__.-..--- 	-- 	-----. ......._._ 
1068 

1 
105.0 

10 	11 	12 	13 	14 	15 	16 	17 	18 	19 	20 	21 
Water Content, % 

Note: Compacied using manual hammer. 

Input Validation: BLS 	Reviewed By: AJD 	 Date Tested: 10/06/15 
COPYRIGHT @ 2015 GEOTECHNICAL TESTING SERVICES, !NC. 1-800-853-7309 	WWW.GTS-LABS.COM  
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LABORATORY COMPACTION CHARACTERISTICS OF SOIL 

Client Civil & Environrimental Consultants, Inc. Boring TP-2A 

Client Project 153-121.0002 Closure Construction Ce Depth 0.0-4.0' 

Project No. 36291 	 Sample Bucket 

Lab Sample No. 36291009 

Visual Description: YELLOWISH BROWN LEAN CLAY WITH SAND 

WET DENSITY TEST PARAMETERS 
Mold ID C D C D Test Method 	 ASTM 01557 

Compaction Energy 	 Modified 
Test Procedure 	 A 
Mold Diameter, in 	 4 
Compacted Layers 	 5 
Blows Per Layer 	 25 
Rammer Weight / Fall 	 10 lbs / 18 in. 

Size of Material Used 	 -#4 Sieve 

Use: <5% Retained on #4 

Compaction Point# 1 2 3 4 	• 
Wt. Mold & WS, gm. 6094 6191 6267 6264 
Wt. Mold, gm. 4216 4214 4216 4214 
Wt. WS, gm. 1878 1977 2051 2050 
Mold Volume, cc 944 946 944 946 
Wet Density, gm./cc 1.99 2.09 2.17 2.17 
Wet Density, pcf 124.2 130.4 135.6 135.2 

WATER CONTENT OVERSIZE PARTICLE CORRECTION 
No Corrections Needed 

Tare Number 1001 553 j 	579 903 

Percent of Oversize Rock (+#4 Sieve) = <5% 
(Based on As-received Screening & Soaking) 

W.C. of Finer Material, %(-#t4 Sieve) = NA 

Wt. Tare & WS, gm. 1000.2 1026.5 957.2 974.3 
Wt. Tare & DS, gm. 	• 951.6 957.8 878.3 864.3 
Wt. Tare, gm. 192.4 198.9 198.5 100.2 
Water Content, % 6.4 9.1 11.6 14.4 

DRY DENSITY vs. WATER CONTENT SAMPLE SUMMARY 
LABORATORY TEST VALUES 

Water Content, % 6.4 9.1 11.6 14.4 Lab Optimum Water Content, % 	11.6 
Lab Maximum Dry Density, pcf 	121.5 Dry Density, pcf 116.7 119.5 121.5 118.2 

Note: Maximum Density and Optimum Water Content reportedfrom estimated bestfit smooth curve! 

125.0 

u 
a ? 

120.0 

6 	7 	8 	9 	10 	11 

Water Content, % 

• 

115.0 

5 

Input Validation: BLS 
	

Bv: AJD 

_ - _ _ - _ - s _ 

5a/o Lab DD 

12 	13 	14 	15 	16 

Note: Compacted with automotic compaction mochine 

Date Tested: 10/12/15 

• 

COPYRIGHT O 201S GEOTECHNICAL TESTING SERVICES, INC. 1-800-853-7309 , WWW.GTS-LABS.COM 
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Client 

Client Project 

Project No. 

Soil Description 

LIQUID LIMIT, PLASTIC LIMIT, AND PLASTICITY INDEX OF SOILS 

ASTM D 4318 

Civil & Environmental Consultants, Inc. 	 Boring 	TP-2A 

153-121.0002 Closure Construction Central Waste 	Depth 	0.0-4.0' 

36291 	 •Sample 	Bucket 

Lab Sample 36291009 

YELLOWISH BROWN LEAN CLAY 

• 

(-7r4U i-raction) 

AS-RECEIVED W.C. SAMPLE SUMMARY 

Tare Number 

Wt. Tare & WS, gm 

Wt. Tare & DS, gm 

Wt. Tare, gm 

Water Content, % 

305 

1136.10 

1006.80 

100.50 

14.3 

Activity Index = .49; Liquidity Index = -.34 

Liquid Limit (LL), % 	 29 

Plastic Limit (PL), % 	 18 

Plasticity Index (PI) 	 11 

USCS Group Symbol (-a4oFrocrion ) 	CL 

USCS Group Name (-44o Fraccion ) 	LEAN CLAY 

Sample Color: 	 YELLOWISH BROWN 
PLASTIC LfMlT LIQUID LIMIT 

Points Run 3 Points 3 Points 

Tare Number 255 222 23S 224 	203 262 
Wt. Tare & WS, gm 24.06 23.65 23.71 24.16 	23.66 23.51 
Wt. Tare & DS, gm 22.79 22.46 22.50 22.24 	21.96 21.90 

Wt. Tare, gm 15.93 15.88 15.98 15.91 	16.16 16.22 
Water Content, % 18.5 18.1 18.6 30.3 	29.3 28.3 

# of Blows ' 	15 	 24 31 

35 

30 

25 

20 
c 
o u 

~~e 15 

10 

5 

0 

J 

PLASTICITY CHART 

60 

Cy'- at tl 
50 

.~ 
. 

40 
x d 	 . 
c 	 C ,' 

~30 	 La" 
= u 	 ay 
i+  N 
10  
a 
20 	 ' 

M 	- Elas ic Si 

10 

a-nn 
ML - Sik 

0 

0 10 20 30 40 50 60 70 80 90 100 

Liquid Limit 

FLOW CURVE 

~ iiliii 

IIIIiiI! li ilIIII IllIl1IFIIIIII 
10 	 20 25 30 40 50 60 

No. of Blows 

Input Validation: Yes 	 Reviewed By: 	SVG 	 Date Tested: 	9/21/20: 
COPYRIGHT © 2015 GEOTECHNICAL TESTING SERVICES INC. 1-800-853-7309 



PARTICLE-SIZE ANALYSIS OF SOILS - ASTM D422 

Client 

Client Project 

Project No. 

Sample Color: 

USCS Group Name: 
1 K(-C C;rnun Cvmhnl! 

Civil & Environmental Consultants, Inc. 

153-121.0002 Closure Construction Central Waste 

36291 

YELLOWISH BROWN 

LEAN CLAY WITH SAND 
[L 	 USDA: 	SILT LOAM 

Boring TP-2A 

Depth 0.0-4.0' 

Sample Bucket 

Lab Sample 36291009 

AASHTO: 	A-6 (81 

° 100% 

90% 

80% 

70% 	FE 

f 

40% 

30% 

20% 

10% 

100 

~ 

~ 

0.0001 

US Std. 
Sieve 
Size 

Particle 
Diameter 

(mm) 

Percent 
Finer 

~) i ! 
jji j Tj 

: 
i~ 

I 111 11 i ~ 
• 

( 

~ i 	( 

• 
I,Ii ! 

 ~ 

[ ~~ 

3.~ 75 100.0°/0 
~ 2-1/2 " 63 100.0% 

i IE 
3 	

1 

2" 100.0% 
 

50 

1-1/2" 37.5 100.0% 
, 

l I ! ~' I 	; 

1„ 25 99.7% 

3/4" 19 99.5% 

! 
1/2" 12.5 99.5% 

3 8" 9.5 99.5% 

fl I!  I 

I! ~ 

I  ~ j 	j 

No. 4 4.75 99.0% 

No. 10 2 97.6° /0 
~ No. 20 0.85 96.1 /o 

( 

E i~ 

 i No.40 0.425 94.1% 

No.60 0.25 91.3% 

~ 

! i 	j 

1' No. 140 0.106 86.6% 

No. 200 0.075 84.S%  i '  1 

NA 0.0267 70.8% 

NA 0.0179 61.3%  ~ I 	~ 

0%  NA 0.0111 47.7% 
~ NA 0.0081 41.4/0 

10 1 

Diameter, 

0.1 

mm 

0.01 0.001 NA 0.0059 35.6% 

NA 0.0030 25.5% 
NA 0.0013 19.3% 

USCS SOIL CLASSIFICATION USDA CLASSIFICATION 
Corrected For 100% Passing a 3"Sieve 

% Gravel (-3" & +#4) 	1.0 	Silt=51.2% CIay=33.1% 

Coarse=0.5; Fine=0.5 	 D60, mm 	NA 

% Sand (-#4 & +#200) 	14.5 	D30, mm 	NA 

Coarse=1.4; Medium=3.5; Fine=9.5 	D10, mm 	NA 

% Fines (-#200) 	 84.5 	Cc 	NA 

% Plus #200 (-3") 	 15.5 	Cu 	NA 

Particle 

Size 

(mm) 

Percent 

Finer 

(%) 

Percent of 

Each Component 

(Material) 	(%) 

Corrected 

Percent of 

-2.0 mm 

Material 

for USDA 100 

2 

0.05 

0.002 

100 

97.6 

79.2 

22.5 

Gravel 	2.4 

Sand 	18.5 

Silt 	56.7 

Clay 	22.5 

0 

18.9 

58.1 

23.0 

USCS Description 

LEAN CLAY WITH SAND 

USCS Group Symbol Atterberg Limits Group Symbol 

CL CL- LEAN CLAY 

Auxiliary Information Wt Ret, gm % Retained % Finer 

12" Sieve - 300 mm 0 0.0 100.0 

6" Sieve - 150 mm 0 0.0 100.0 USDA Classification 

SILT LOAM 3" Sieve - 75 mm 0 l 	0.0 100.0 	l 
COPYRIGHT O 2015 GEOTECHNICAL TESTING SERVICES INC. 1-800-853-7309 
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100 % Silt 

USDA CLASSIFICATION CHART 

• Client 	 Civil & Environmental Consultants, Inc. 

Client Project 	 153-121.0002 Closure Construction Central Waste 

Project No. 	 36291 

Sample Color: 	 YELLOWISH BROWN 

USCS Group Name: 	LEAN CLAY WITH SAND 
USCS Group Symbol: 	CL 	 USDA: 	SILT LOAM 

Corrected for 0% gravel 

Percent Gravel, % 	0.0 

Percent Sand, % 	18.9 

Percent Silt, % 	58.1 

Percent Clav. % 	23.0 

Boring TP-2A 

Depth 0.0-4.0' 

Sample Bucket 

Lab Sample 36291009 

AASHTO: 	A-6 (8) 

Sand Subsizes 

Corrected Percentages 

Very Coarse Sand; 2-1 1.2 

Coarse Sand; 1-0:5 1.9 
Medium Sand; 0.5-0.25 3.3 

Fine Sand; 0.25-0.1 5.2 

Very Fine Sand; 0.1-0.05 7.3 
Total 18.9 

100 % Sand 	
50 % Sand 

% SAN D \\ 

0 % Sand 

COPYRIGHT O 2015 GEOTECHNICAL TESTING SERVICES 1NC. 1-800-853-7309 



LABORATORY COMPACTION CHARACTERISTICS OF SOIL 

Client 	 Civil & Environmental Consultants, Inc. Boring 	 TP-2B 

Client Project 	153-121.0002 Closure Construction Ce Depth 	 4.0-8.0' 
Project No. 	 36291 	 Sample 	 Bucket 

Lab Sample No. 	 36291010 
Visual Description: 	YELLOWISH BROWN LEAN CLAY 

WET DENSITY TEST PARAMETERS 
Mold ID D C. D C Test Method 	 ASTM 01557 

Compaction Energy 	 Modified 
Test Procedure 	 A 
Mold Diameter, in 	 4 

Compacted Layers 	 5 

Blows Per Layer 	 25 
Rammer Weight / Fall 	 10 lbs / 18 in. 

Size of Material Used 	 -#4 Sieve 
Use: <5% Retained on #4 

Compaction Point # 1 2 3 4 
Wt. Mold & WS, gm. 6160 6239 6253 6212 
Wt. Mold, gm. ' 4214 4216 4214 4216 
Wt. WS, gm. 1946 2023 2039 1996 
Mold Volume, cc 946 944 946 944 
Wet Density, gm./cc 2.06 2.14 2.15 2.12 
Wet Density, pcf 128.3 133.8 134.5 132.0 

WATER CONTENT OVERSIZE PARTICLE CORRECTION 
No Corrections Needed 

Percent of Oversize Rock (+#4 Sieve) = <5% 
(Based on As-received Screening & Soaking) 

W.C. of Finer Material, %(-#4 Sieve) = NA 

Tare Number 125 117 440 462 
Wt. Tare & WS, gm. 689 780.8 713.6 719.3 
Wt. Tare & DS, gm. 630.8 701.2 629.5 624.1 
Wt. Tare, gm. 84.5 83.4 83.7 85.7 
Water Content, % 10.7 12.9 15.4 17.7 

DRY DENSlTY vs. WATER CONTENT SAMPLE SUMMARY 
LA8ORATORY TEST VALUES 

Water Content, % 10.7 12.9 15.4 17.7 Lab Optimum Water Content, % 	13.0 

Lab Maximum Dry Density, pcf 	118.5 Dry Density, pcf 116.0 118.5 116.5 112.2 

Note: Maximum Density and Optimum Woter Content reportedfrom estimated best fit smooth curve! 

120.0 

d 

- ;,;; 

Y 

115.0 

O 

---- ----•-- •----------• •---------- ----•-•---- ----...---- 	--•-•----- 
' 

o La MDD,= •-•------ 	- 	-•------ 	- 	-• 	- 	-- 
1 	. 6 

110.0 
9 10 11 12 13 	14 15 	16 	17 	18 	19 

Water Content, % 
Note: Compacted with automatic compaction mochine 

Input Validation: BLS 	 Reviewed By: AJD 	 Date Tested: 10/11/15 
COPYRIGHT @ 201S GEOTECHNICAL TEST!NG SERVICES, lNC. 1-800-853-7309 	WWW.GTS-LABS.COM  
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PARTICLE-SIZE ANALYSIS OF SOILS - ASTM D422 

• Client 

Client Project 

Project No. 

Sample Color: 

USCS Group Name: 

USCS Group Symbol 

Civil & Environmental Consultants, Inc. 

153-121.0002 Closure Construction Central Waste 
36291 

YELLOWISH BROWN 
LEAN CLAY 

CL 	 USDA: 	SILT LOAM 

Boring TP-2B 

Depth 4.0-8.0' 
Sample Bucket 

Lab Sample 36291010 

AASHTO: 	A-6 (111 

[i 

MECHANICAL SIEVE 
Total Sample Sieve 

Size 

Nominal 

Opening, mm 

Dry 

Wt, gm 
Split Normalized 

% Retained % Finer 
Project 

Specifications Total Sample Wet Wt, gm (-3") 
Sample Split on Sieve 

Coarse Washed Dry Sample, gm 

Wet Wt Passing Split, gm 

Dry Wt. Passing Split, gm 
Total Sample Dry Wt, gm 

21849 
3/4" 

23 

21826 

18193 
18217 

3 75 0 0.0° 100.0% 
2-1/2 	63 	 0 0.0% 	100.0% 

2" 	 50 	 0 0.0% 	100.0% 
1-1/2 	37.5 	 0 ) 	0.0% 	• 100.0% 

1" 	 25 	 p Y 	0.0% 	100.0% 
3 4" 	19 	23.32 0.1% 	99.9% 

Split Sample - Passing 3/4" 1 2°  12.5 0 ji 	0.0% 99.9% 
Tare No. 

Tare + WS., gm 

Tare + DS., gm 

Tare, gm 
Water Content of Split Sample 

Wt. of DS., gm 

Wt. of +#200 Sample, gm 

90 

1101.6 

934.64 

98.4 
20.0% 
836.24 

62.53 

3 8" 9,5 1_93  0.2% 99.6% 
No. 4 	4.75 	2.28  0.3% 	99.4% 

No. 10 	2 	 3,73  0.4% 	98.9% 

No. 20 	0.85 	5.69 0.7% 	98.2% 
No. 40 	0.425 	8.25 • 1.0% 	97.3% 
No. 60 	0.25 	12.01 1.4% 	95.8% 

No.140 	0.106 	20.26 2,i4%'r: f 	93.4% 
No. 200 	0.075 	8.38 1.0% 	92.4% 

HYDROMETER (-;'i200) 
Tare No. 	 3002 
Wt. Tare + DS., gm 	229.68 
Wt. Tare, gm 	 185.38 

Wt. Dispers., gm 	 5 
Wt. Dry Soil, gm (-Jl200 ) 	39.3 
-410 Dispersed lmin in Homilton Beach Mixer 

Specific Gravity 

a Factor 

2.72 
Tested 

0.9846 
Elapsed 	 R 

Time 	 Measured 
(min.) 

Temp 

•C 

Composite 

Correction 

R 

Corrected K Factor 

Percent 

Finer 
(%) 

Particle 

Diameter 
(mm) 

Adjusted 

% Finer 
(%) 

2 	 40.5 22.5 4.5 36.0 0.0130 90.2 0.0284 83.3% 
5 	 36.5 22.5 4.5 32.0 0.0130 80.2 0.0186 74.1% 

15 	 30.5 22.3 4.6 25.9 0.0130 64.9 0.0113 60.0% 
30 	 27 22.3 4.6 22.4 0.0130 56.1 0.0082 51.9% 
60 	 23.5 22.2 4.6 18.9 0.0130 47.4 0.0059 43.8% 

250 	 17.5 21.2 4.9 12.6 0.0132 31.6 0.0031 29.2% 
1530 	 14 19.8 5.4 8.6 0.0134 21.5 0.0013 19.9% 

USCS SOIL CLASSIFICATION USDA CLASSIFICATION 
Corrected For 100% Passing a 3"Sieve 

% Gravel (-3" & +#4) 	0.6 	Silt=52.2% day--40% 

Coarse=0.1; Fine=0.5 	 D60, mm 	NA 
% Sand (-#4 & +#200) 	7.0 	030, mm 	NA 
Coarse=0.4; Medium=l.7,• Fine=4.9 	010, mm 	NA 
% Fines (-4t200) 	 92.4 	Cc 	NA 
% Plus #200 -3" 	 7.6 	Cu 	NA 

Particle 

Size 

(mm) 

Percent 

Finer 

(%) 

Percent of 
•Each Component 

(Material) 	(%) 

Corrected 

Percent of 

-2.0 mm 
Material 

for USDA 100 

2 

0.05 

0.002 

100 

98.9 

88.6 

24.7 

Gravel 

Sand 

Silt 

Clay 

1.1 

10.3 

64.0 

24.7 

0 

10.4 

64.7 

24.9 

USCS Description 

LEAN CLAY 

USCS Group Symbol Atterberg Limits Group Symbol 

CL CL - LEAN CLAY 

Auxiliary lnformation Wt Ret, m% Retained % Finer 
12" Sieve - 300 mm 0 0.0 100.0 
6" Sieve - 150 mm 0 0.0 100.0 USDA Classification 

SILT LOAM 
• Input Validation 

3" Sieve 75 mm 0 0.0 100.0 
Yes 	 Reviewed By: SVG 	 Date Tested 	9/21/2015 

COPYRIGHT © 2015 GEOTECHNICAL TESTING SERVICES INC. 1-800-8S3-7309 



LIQUID LIMIT, PLASTIC LIMIT, AND PLASTICITY INDEX OF SOILS 

ASTM D 4318 
	

Ô 
Client 	 Civil & Environmental Consultants, Inc. 	 Boring 	TP-2B 
Client Project 	 153-121.0002 Closure Construction Central Waste 	Depth 	4.0-8.0' 
Project No. 	 36291 	 Sample 	Bucket 

Lab Sample 36291010 
Soil Description: 	YELLOWISH BROWN LEAN CLAY 

(-#4U Fraction) 

AS-RECEfVED W.C. 	 SAMPLESUMMARY 

Activity Index = .49; Liquidity Index = . 
Tare Number 	 902 	 Liquid Limit (LL), % 	 32 
Wt. Tare & WS, gm 	 1101.60 	 Plastic Limit (PL), % 	 20 
Wt. Tare & DS, gm 	 934.64 	 Plasticity Index (PI) 	 12 
Wt. Tare, gm 	 98.40 	 USCS Group Symbol (-#aoFracrron ) 	 CL 
Water Content, % 	 20.0 	 USCS Group Name (-uaoFroction ) 	LEAN CLAY 

Sample Color: 	 YELLOWISH BROWN 
PLASTIC LIMfT 

3 Points 

201 216 228 

24.07 22.72 23.19 

22.78 21.58 22.00 

16.18 15.77 15.95 

19.5 19.6 19.7 

# of Blows 

40 

35 - 

30 

25 - 
c 
d « c 
u° 20 

15 

10 

5 

0 

Points Run 

Tare Number 

Wt. Tare & WS, gm 

Wt. Tare & DS, gm 

Wt. Tare, gm 

Water Content, % 

PLASTICITY CHART 

60 

Cy', at day 
50 

d 
c 	 c 

	

30 	 L f" 
~ 	 ay 

~ 
, 

' 

	

20 	 ', ,_____ 
M - Elastic Si 

10  

CLdVI 
ML Sik 

	

0 	~ 

0 10 20 30 40 50 60 70 80 90 100 

Liquid Limit 

L/QUID L/MIT 

3 Points 

254 202 252 

22.36 23.15 22.54 

20.77 21.40 21.03 

16.02 15.99 16.24 

33.5 32.3 31.5 

15 20 28 

FLOW CURVE 

■■i 
11jt 

ii1 ~!■■~ 
10 	 20 25 30 40 50 60 

No. of Blows 

Ô 

• Input Validation: Yes 	 Reviewed By: 	SVG 	 Date Tested: 	9/21/2015 
COPYRIGHT O 2015 GEOTECHNICAL TESTING SERVICES INC 1-800-853-7309 



PARTICLE-SIZE ANALYSIS OF SOILS - ASTM D422 

Ô 
Client 

Client Project 

Project No. 

Sample Color: 

USCS Group Name: 
L1SCS Groun Svmbol 

Civil & Environmental Consultants, Inc. 

153-121.0002 Closure Construction Central Waste 

36291 

YELLOWISH BROWN 

LEAN CLAY 
CL 	 USDA: 	SILT LOAM 

Boring TP-2B 

Depth 4.0-8.0' 

Sample Bucket 

Lab Sample 36291010 

AASHTO: 	A-6 (111 

Ô 

100% 

90% 

80%. 	!~ 

70% 

0 

40% 

30% 

20% 

30% 

0% 

100 

~ 

, 

! 

0.0001 

100.0 
 

0/6 

US Std. 

Sieve
z 

Finer 
 

Particle 

Diameter 
(mm) 

Percent 

i 

i 

I 
! 

~~ ! i~~ 

f ~ ! 

! I! ~ 

i 

~ 	I 
i 
I I~~ I 

C 

~~ 

f 3" 75 100.0% 

2-1/2" 63 100.0% 
I 

j 

( 	

I `) I 

2 " 50 

1-1/2" 37.5 100.0% 
 i 1" 25 100.0% 

3/4" 19 99.9% 
;

1 
i 	

f

~ 

i i ( I~ ~ 

1/2~~ 12.5 99.9% 

3/8" 9.5 99.6% 

No. 4 4.75 99.4% 

No. 10 2 98.9% 
0 

No. 40 0.425 97.3% 
 f ~ 

-111 No. 60 0.25 95.8% 

No. 140 0.106 93.4% 
! 

, ,  ! 

No.200 0.075 92.4% 

NA 0.0284 83.3%  

NA 0.0186 74.1 /o 

 i  E 3  ? 
I 

! 

I 

!I 

I 

 1 1 
NA 0.0113 60.0% 
NA 0.0082 

o 
51.9% 

10 1 

Diameter, 

0.1 

mm 

0.01 0.001 NA 0.0059 43.8% 

NA 0.0031 29.2% 
NA 0.0013 19.9% 

USCS SOIL CLASSIFICATION USDA CLASSIFICATION 
Corrected For 100% Passing a 3"Sieve 

% Gravel (-3" & +#4) 	0.6 	sift=52.2% Clay=4096 

Coarse=0.1; Fine=0.5 	 D60, mm 	NA 

% Sand (-#4 & +#200) 	7.0 	D30, mm 	NA 

Coarse=0.4; Medium=l.7; Fine=4.9 	D10, mm 	NA 

% Fines (-q200) 	 92.4 	Cc 	NA 

% Plus #200 (-3") 	 7.6 	Cu 	NA 

Particle 

Size 

(mm) 

Percent 

Finer 

(%) 

Percent of 

Each Component 

(Material) 	(%) 

Corrected 

Percent of 

-2.0 mm 

Material 

for USDA 100 

2 

0.05 

0.002 

100 

98.9 

88.6 

24.7 

Gravel 	1.1 

Sand 	10.3 

Silt 	64.0 

Clay 	24.7 

0 

10.4 

64.7 

24.9 

USCS Description 

LEAN CLAY 

USCS Group Symbol Atterberg Limits Group Symbol 

CL CL - LEAN CLAY 

Auxiliary Information Wt Ret, gm % Retained % Finer 

12" Sieve - 300 mm 0 0.0 100.0 

6" Sieve - 150 mm 0 0.0 100.0 USDA Classification 

SILT LOAM 3" Sieve - 7S rrim 0 0.0 100.0 
COPYRIGHT 2015 GEOTECHNICAL TESTING SERVICES ►NC. 1-800-853-7309 



USDA CLASSIFICATION CHART 

7 Client 

Client Project 

Project No. 

Sample Color: 

USCS Group Name: 
USCS Group Svmbol 

Civil & Environmental Consultants, Inc. 	 Boring 	TP-2B 
153-121.0002 Closure Construction Central Waste 	Depth 	4.0-8.0' 
36291 	 Sample 	Bucket 

Lab Sample 36291010 
YELLOWISH BROWN 

LEAN CLAY 

CL 	 USDA: 	SILT LOAM 	 AASHTO: 
Corrected for 0% grav 

Percent Gravel, % 	0.0 

Percent Sand, % 	10.4 

Percent Silt, % 	64.7 
Percent Clav. % 	24.9 

Sand Subsizes 

Corrected Percentages 

Very Coarse Sand; 2-1 0.6 
Coarse Sand; 1-0.5 0.9 
Medium Sand; 0.5-0.25 1.7 

Fine Sand; 0.25-0.1 2.6 
Very Fine Sand; 0.1-0.05 4.7 
Total 10.4 

-1 nn n/ r1_.. 	 i. ni i-~~~ 

100 % Sik 

• 

100 % Sand 	
50 % Sand 	 0% Sand 

% SAND \\ 

COPYRIGHT @ 201S GEOTECHNICAL TESTING SERVICES INC. 1-800-853-7309 



• 

• 

LABORATORY COMPACTION CHARACTERISTICS OF SOIL 

Client 	 Civil & Environmental Consultants, Inc. Boring 	 TP-3A 

Client Project 	153-121.0002 Closure Construction Ce Depth 	 0.0-4.0' 

Project No. 	 36291 	 Sample 	 Bucket 

Lab Sample No. 	 36291011 

Visual Description: 	LIGHT OLIVE BROWN LEAN CLAY 

WET DENSlTY TEST PARAMETERS 
Mold ID C C D C Test Method 	 ASTM D1557 

Compaction Energy 	 Modified 
Test Procedure 	 A 
Mold Diameter, in 	 4 

Compacted Layers 	 5 

Blows Per Layer 	 25 

Rammer Weight / Fall 	 10 lbs / 18 in. 

Size of Material Used 	 -#4 Sieve 

Use: <5% Retained on #4 

Compaction Point # 1 2 3 4 
Wt. Mold & WS, gm. 6095 6204 6250 6251 
Wt. Mold, gm. 4216 4216 4214 4216 
Wt. WS, gm. 1879 1988 2036 2035 
Mold Volume, cc 944 944 946 944 
Wet Density, gm./cc 1.99 2.11 2.15 2.16 
Wet Density, pcf 124.3 131.5 134.3 134.6 

WATER CONTENT OVERSIZE PARTICLE CORRECTION 
No Corrections Needed 

Percent of Oversize Rock (+#4 Sieve) = <5% 
(Based on As-received Screening & Soaking) 

W.C. of Finer Material, %(-#4 Sieve) = NA 

Tare Number 831 460 53 453 
Wt. Tare & WS, gm. 899.7 870.6 779.6 713.7 
Wt. Tare & DS, gm. 828.2 780.9 689.4 623.9 
Wt. Tare, gm. 102.4 85.6 84.6 85.4 
Water Content, % 9.9 12.9 14.9 16.7 

DRY DENSITY vs. WATER CONTENT SAMPLE SUMMARY 
LABORATORY TEST VALUES 

Water Content, % 9.9 12.9 14.9 16.7 Lab Optimum Water Content, % 	14.4 

Lab Maximum Dry Density, pcf 	116.9 Dry Density, pcf 113.1 116.4 116.8 115.3 

Note: Maximum Density and Optimum Water Content reportedfrom estimated bestfit smooth curve! 

120.0 

u D. 
>. 

~ 	115.0 v 

110.0 
8 9 10 11 12 	13 14 	15 	16 	17 	18 

Water Content, % 

Note: Compocted with automatic compaction mochine 

Input Validation: BLS Reviewed By: AJD Date Tested: 10j12/15 
COPYR!GHT O 201S GEOTECHNICAL TESTING SERVICES, !NC 1-800-853-7309 	WWW.GTS-LABS.COM  
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PARTICLE-SIZE ANALYSIS OF SOILS - ASTM D422 

Client 	 Civil & Environmental Consultants, Inc. 	 Boring 
Client Project 	 153-121.0002 Closure Construction Central Waste 	Depth 
Project No. 	 36291 	 Sample 

Lab Sample 
Sample Color: 	LIGHT OLIVE BROWN 
USCS Group Name: 	LEAN CLAY 
USCS Group Symbol: 	CL 	 USDA: 	SILTY CLAY LOAM 

TP-3A 
0.0-4.0' 

Bucket 

36291011 

AASHTO: 	A-6 (19) 

:i 

MECHANICAL SIEVE 
Total Sample Sieve 

Size 
Nominal 

Opening, mm 
Dry 

Wt, gm 
Split Normalized 

% Retained % Finer 
Project 

Specifications Total Sample Wet Wt, gm (-3") 
Sample Split on Sieve 
Coarse Washed Dry Sample, gm 
Wet Wt Passing Split, gm 
Dry Wt. Passing Split, gm 
Total Sample Dry Wt, gm 	• 

20942 
3/4" 
46 

20896 
17781 
17827 

3 75 0 j 	O.0% 100.0% 
2-1/2 	63 	 0 0.0% 	100.0% 

2" 	50 	 0 0.0% 	100.0% 
1-1/2 	37.5 	 0 :; 	0.0% 	

• 
	100.0% 

1" 	• 	 25 	46.11 0.3% 	99.7% 
3 4" 	19 	 0 0.0% 	99.7% 

Split Sample - Passing 3/4" 1 2° 12.5 0 0.0% 99.7% 
Tare No. 
Tare + WS., gm 
Tare + DS., gm 

Tare, gm 
Water Content of Split Sample 
Wt. of DS., gm 

Wt. of +#200 Sample, gm 

507 
1157.8 

1000.48 

102.6 
17.5% 
897.88 

108.54 

3 8" 9.S 4.01 0.4% 99.3% 
No. 4 	4.75 	3.75 0.4% 	98.9% 

No. 10 	2 	7,93  0.9% 	98.0% 
No. 20 	0.85 	10.06 1.1% 	96.9% 
No. 40 	0.425 	13.8 j` 1.5% 	

• 
	95.3% 

No. 60 	0.25 	22.91 2:5% 	92.8% 
No. 140 	0.106 	35.01 ~.3_:9';G __` 	88.9% 
No. 200 	0.075 • 	11.07 1.2% 	87.7% 

HYDROMETER (-1i200) 
Tare No. 	 1011 
Wt. Tare + DS., gm 	233.67 
Wt. Tare, gm 	 192.13 

Wt. Dispers., gm 	 5 
Wt. Dry Soil, gm (-1/200 ) 	36.54 
-IJ10 Dispersed Imin in Hamilton Beach Mixer 

Specific Gravity 

a Factor 

2.71 
Tested 
0.9868 

Elapsed 	 R 

Time 	 Measured 
(min.) 

Temp 

sC 

Composite 

correction 

R 

Corrected K Factor 

Percent 

Finer 
(%) 

Particle 

Diameter 
(mm) 

Adjusted 

% Finer 
(%) 

2 	 39 22.5 4.5 34.5 0.0130 93.2 0.0289 81.7% 
5 	 37 22.5 4.5 32.5 0.0130 87.8 0.0186 77.0% 

15 	 33 22.5 4.5 28.5 0.0130 77.0 0.0111 67.5% 
30 	 30 22.5 4.5 25.5 0.0130 68.9 0.0080 60.4% 
60 	 27 22.4 4.5 22.5 0.0131 60.8 0.0058 53.3% 

250 	 22.5 	• 21.4 4.9 17.6 0.0132 47.5 0.0030 41.7% 
1530 	 18.5 19.8 5.4 13.1 0.0135 35.4 0.0013 31.0% 

USCS SOlL CLASSIFICATION USDA CLASSIF1CATlON 
Corrected For 100% Passing a 3"Sieve 

% Gravel (-3" &+#4) 	1.1 	Silt=36.8% Clay=50.8% 

Coarse=0.3; Fine=0.9 	 D60, mm 	NA 
% Sand (-#4 & +#200) 	11.2 	D30, mm 	NA 
Coarse=0.9; Medium=2.7; Fine=7.7 	010, mm 	NA 
% Fines (-#200) 	 87.7 	Cc 	NA 
% Plus #200 -3" 	 12.3 	Cu 	NA 

Particle 
Size 

(mm) 

Percent 
Finer 
(°.6) 

Percent of 
Each Component 

(Material) 	(%) 

Corrected 
Percent of 
-2.0 mm 
Material 
for USDA 100 

2 

0.05 

0.002 

100 

98.0 

85.1 

36.8 

Gravel 

Sand 

Silt 

Clay 

2.0 

12.9 

48.3 

36.8 

0 

13.1 

49.3 

37.6 

USCS Description 
LEAN CLAY 

USCS Group Symbol Atterberg Limits Group Symbol 
CL CL - LEAN CLAY 

Auxiliary lnformation Wt Ret gm % Retained % Finer 
12" Sieve - 300 mm 0 0.0 100.0 
6" Sieve - 150 mm 0 0.0 100.0 USDA Classification 

SILTY CLAY LOAM 3" Sieve - 75 mm 0 0.0 100.0 
Input Validation 	Yes 	 Reviewed By: SVG 	 Date Tested 	9/21/2015 

COPYRIGHT © 2015 GEOTECHNJCAL TESTING SERVICES INC.1-800-853-7309 
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LIQUID LIMIT, PLASTIC LIMIT, AND PLASTICITY INDEX OF SOILS 

• ASTM D 4318 

Client Civil & Environmental Consultants, Inc. Boring 	TP-3A 

Client Project 153-121.0002 Closure Construction Central Waste 	Depth 	0.0-4.0' 

Project No. 36291 Sample 	Bucket 

Lab Sample 	36291011 

Soil Description: LIGHT OLIVE BROWN LEAN CLAY 

(-#40 Fraction) 

AS-RECEIVED W.C. SAMPLESUMMARY 

Activity Index = .57; Liquidity Index = -.07 

Tare Number 507 Liquid Limit (LL), % 40 
Wt. Tare & W5, gm 1157.80 Plastic Limit (PL), % 19 

Wt. Tare & DS, gm 1000.48 Plasticity Index (PI) 21 

Wt. Tare, gm 102.60 USCS Group Symbol (-a4o Fraaion ) CL 

Water Content, % 17.5 USCS Group Name (-aao Fracrion ) 	LEAN CLAY 

Sample Color: 	 LIGHT OLIVE BROWN 
PLASTIC LIMIT LIQUID LIMIT 

Points Run 3 Points 3 Points 

Tare Number 264 	223 	220 233 	225 258 
Wt. Tare & WS, gm 21.91 	22.45 	22.98 23.13 	22.79 22.80 
Wt. Tare & DS, gm 20.96 	21.43 	21.88 20.98 	20.84 20.91 
Wt. Tare, gm 15.90 	16.05 	15.97 15.86 	16.05 16.12 
Water Content, % 18.8 	19.0 	18.6 42.0 	40.7 39.5  

• 
# of Blows 	18 	 23 29 

PLASTICITY CHART FLOW CURVE 

60 

50 

40 
x d .a 

30 
u 
M 

fC 

a 
20 

10 

0 

~~ 
: 

~--~
: 11 l 

■~~~ 

~~~ 
IIIHllIIll 

5 

0 10 20 30 40 50 60 70 80 90 100 	0 

Liquid Limit 	 •10 	 20 	25 30 	40 	50 60 
No. of Blows 

Input Validation: Yes 	 Reviewed By: 	SVG 	 Date Tested: 	9/21/2015 
COPYRIGHT © 2015 GEOTECHNlCAL TESTING SERVICES INC 1-800-853-7309 



PARTICLE-SIZE ANALYSIS OF SOILS - ASTM D422 

Client 	 Civil & Environmental Consultants, Inc. 	 Boring 

Client Project 	 153-121.0002 Closure Construction Central Waste 	Depth 
Project No. 	 36291 	 Sample 

Lab Sample 

Sample Color: 	LIGHT OLIVE BROWN 

USCS Group Name: 	LEAN CLAY 
USCS Grouo Svmbol: 	CL 	 USDA: 	SILTY CLAY LOAM 

TP-3A 

0.0-4.0' 

Bucket 

36291011 

AASHTO: 	A-6 (19) 

100% 

90% 

80% 

70% 

LL 

40% 

30% 

20% 

10% 

0%  

100 

• 

i 

( 

0.0001 

US Std. 

Sieve 
Size 

Particle 

Diameter 
(mm) 

Percent 

Finer 

i ; 

I I 
I 
	I ~ ;( 

; ,( 
~ 	i ,~ 

~ 

~ 	~ 

I 
~ 

~ f~ I I( 

3" 75 100.0% 

2" 2-1/2  63 100.0% 
2" 50 100.0% 

1-1/2" 37.5 100.0% 

` 

~ E i 1" 25 99.7% 
3/4  19 99.7% 

I I 

I 
	~ 

' 

1/2" 12.5 99.7% 

3 8" 9.5 99.3% 
I 	E I i 	E 

t 

I 

~ 

I 	I ! 	
' 

~( I~ No.4 4.75 98.9% 

No.10 2 98.0% 

~ 
If 

 li 
~ 

No.20 0.85 96.9% 
 No. 40 0.425 95.3 /a 

No. 60 0.25 o 92.8% 
0 

( I ~~ 

~( 

( 	l 

i~ 

( 

No.140 0.106 88.90 

No. 200 0.075 87.7% 
{  

( 	i ( 	~ 

( ~ 

NA 0.0289 81.7%  

I~i(  
NA 8 0.0111 67.5% 
NA 0.0080 60.4% 

10 1 

Diameter, 

0.1 

mm 

0.01 0.001 NA 0.0058 53.3% 

NA 0.0030 41.7% 
NA 0.0013 31.0% 

USCS SO►L CLASSIFICATlON USDA CLASSlFICATION 
Corrected For 100% Passing a 3 Sieve 

% Gravel (-3" &+#4) 	1.1 	silt=36.8% Ctay=50.8% 

Coarse=0.3; Fine=0.9 	 D60, mm 	NA 

% Sand (-#4 & +#200) 	11.2 	D30, mm 	NA 

Coarse=0.9; Medium=2.7,• Fine=7.7 	D10, mm 	NA 

% Fines (-#200) 	 87.7 	Cc 	NA 

% Plus #200 (-3") 	 12.3 	Cu 	NA 

Particle 

Size 

(mm) 

Percent 

Finer 

(%) 

Percent of 

Each Component 

(Material) 	(%) 

Corrected 

Percent of 

-2.0 mm 

Material 

for USDA 100 

2 

0.05 

0.002 

100 

98.0 

85.1 

36.8 

Gravel 	2.0 

Sand 	12.9 

Silt 	48.3 

Clay 	36.8 

0 

13.1 

49.3 

37.6 

USCS Description 

LEAN CLAY 

USCS Group Symbol Atterberg Limits Group Symbol 

CL - 	CL - LEAN CLAY 

Auxiliary Information Wt Ret, gm % Retained % Finer 

12" Sieve - 300 mm 0 0.0 100.0 

6" Sieve - 150 mm 0 0.0 100.0 USDA Classification 

St:LTY CLAY LOAM 3" Sieve - 75 mm 0 0.0 100.0 
COPYRIGHT © 2015 GEOTECHNICAL TESTING SERVICES INC. 1-800-853-7309 
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• 

100 % Silt 

USDA CLASSIFICATION CHART 

• Client Civil & Environmental Consultants, Inc. Boring 	TP-3A 

Client Project 153-121.0002 Closure Construction Central Waste Depth 	0.0-4.0' 
Project No. 36291 Sample 	Bucket 

Lab Sample 	36291011 

Sample Color: LIGHT OLIVE BROWN 

USCS Group Name: LEAN CLAY 
USCS Group Symbol: CL 	 USDA: 	SILTY CLAY LOAM 	 AASHTO: 	A-6 (19) 

Corrected for 0% gravel Sand Subsizes 
Percent Gravel, % 0.0 Corrected Percentages 

Percent Sand, % 13.1 Very Coarse Sand; 2-1 0.9 
Percent Silt, % 49.3 Coarse Sand; 1-0.5 1.4 
Percent Clay, % 37.6 Medium Sand; 0.5-0.25 3.0 

Fine Sand; 0.25-0.1 4.2 

Very Fine Sand; 0.1-0.05 3.6 
Total 	 • 13.1 

1 nn oi rl_.. 	s 

100 % Sand 	 50 % Sand 

% SAND \\ 

fl%Sand 

COPYRIGHT © 2015 GEOTECHNICAL TESTING SERVICES INC. 1-800-853-7309 
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LABORATORY COMPACTION CHARACTERISTICS OF SOIL 

Client 	 Civil & Environmental Consultants, Inc. Boring 	 TP-3B 

Client Project 	153-121.0002 Closure Construction Ce Depth 	 4.0-8.0' 

Project No. 	 36291 	 Sample 	 Bucket 

Lab Sample No. 	 36291012 

Visual Description: 	YELLOWISH BROWN LEAN CLAY WITH SAND 

WET DENSITY TEST PARAMETERS 
Mold ID G G G G Test Method 	 ASTM D698 

Compaction Energy 	 Standard 
Test Procedure 	 A 
Mold Diameter, in 	 4 
Compacted Layers 	 3 
Blows Per Layer 	 25 
Rammer Weight / Fall 	 5.5 lbs / 12 in. 
Size of Material Used 	 -#4 Sieve 
Use: <5% Retained on #4 

Compaction Point # 1 2 3 4 
Wt. Mold &.WS, gm. 6228 6293 6345 6334 
Wt. Mold, gm. 4368 4368 4368 4368 
Wt. WS, gm. 1860 1925 1977 1966 
Mold Volume, cc 943 943 943 943 
Wet Density, gm./cc 1.97 2.04 2.10 2.08 
Wet Density, pcf 123.0 127.3 130.8 130.0 

WATER CONTENT OVERSIZE PARTICLE CORRECTION 
No Corrections Needed 

Percent of Oversize Rock (+#4 Sieve) = <5% 
(Based on As-received Screening & Soaking) 

W.C. of Finer Material, %(-#4 Sieve) = NA 

Tare Number 920 515 806 825 
Wt. Tare & WS, gm. 958.7 887.6 830.5 1059 
Wt. Tare & DS, gm. 881.4 801.6 734.8 916.7 
Wt. Tare, gm. 98.6 102 101.8 102.4 
Water Content, % 9.9 12.3 15.1 17.5 

DRY DENSITY vs. WATER CONTENT SAMPLE SUMMARY 
LABORATORY TEST VALUES 

Water Content, % 9.9 12.3 15.1 17.5 Lab Optimum Water Content, % 	14.0 

Lab Maximum Dry Density, pcf 	113.8 Dry Density, pcf 112.0 113.4 113.6 110.7 

Note: Maximum Density and Optimum Water Content reportedfrom estimated bestfit smooth curve! 

115.0 

- - - -. -  

u 
a 

110.0 

------•--- -...-•---- ----------- -----•---- 
~_ 

- 	-- ----••--- 	---------- 5 o•Lab 	DD - 	.. 
• 1082 

105.0 
8 	9 10 	11 	12 	13 	14 	15 	16 	17 	18 	19 

Water Content, % 

Note: Compacted using manuol hammer. 

Input Validation: BLS 	Reviewed By: AJD 	 Date Tested: 10/06/15 
COPYRIGHT O 2015 GEOTECHNICAL TESTING SERVICES, INC. 1-800-853-7309 	WWW.GTS-LA8S.COM  
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PARTICLE-SIZE ANALYSIS OF SOILS - ASTM D422 

• Client 
Client Project 
Project No. 

Civil & Environmental Consultants, Inc. 
153-121.0002 Closure Construction Central Waste 
36291 

Boring TP-3B 
Depth 4.0-8.0' 
Sample Bucket 
Lab Sample 36291012 

• 

Sample Color: 	YELLOWISH BROWN 
USCS Group Name: 	LEAN CLAY WITH SAND 
USCS Group Symbol: 	CL 

	
USDA: 	SILT LOAM 
	

AASHTO: 	A-6 (8) 
MECHANICAL SIEVE 

Total Sample Sieve 
Size 

Nominal 
Opening, mm 

Dry 
Wt, gm 

Split Normalized 
% Retained % Finer 

Project 
Specifications Total Sample Wet Wt, gm (-3") 

Sample Split on Sieve 
Coarse Washed Dry Sample, gm 
Wet Wt Passing Split, gm 
Dry Wt. Passing Split, gm 
Total Sample Dry Wt, gm 

25103 
3/4" 
272 

24831 
21464 
21736 

3 7S 0 Ai 	0.0% 100.0° 
2-1/2 	63 	 0 0.0% 	100.0% 

2" 	50 	 0 j 	0.0% 	100.0% 
1-1/2 	37.5 	 0 j 	0.0% 	100.0% 

1" 	25 	124.21 0.6% 	99.4% 
3 4" 	19 	147.84 0.7% 	98.7% 

Split Sample - Passing 3/4" 1 2 12.5 0 f 	0.0% 98.7% 
are No. 

Tare + WS., gm 
Tare + DS., gm 

Tare, gm 
Water Content of Split Sample 
Wt. of DS., gm 

Wt. of +#200 Sample, gm 

520 
1135.1 

995 

101.9 
15.7% 

893.10 

168.40 

3 8" 9.5 7.29 0.8% 97.9% 
No. 4 	4.75 	8.94 ; 	1.0% 	97.0% 

No. 10 	2 	14,99 1.7% 	95.3% 
No. 20 	0.85 	17.25 ._: -1.9% 	93.4% 
No. 40 	0.425 	17.15 1-9% 	91.5% 
No. 60 	0.25 	27.4 3:0% 	88.5% 

No. 140 	0.106 	55.38 82.3% 
No. 200 	0.075 	20 "2•2% 	80.1% 

HYDROMETER (-1l200) 
Tare No. 	 1009 
Wt. Tare + DS., gm 	234.29 
Wt. Tare, gm 	 194.91 

Wt. Dispers., gm 	 5 
Wt. Dry Soil, gm (-ft200 ) 	34.38 
-N10 Dispersed lmin in Hamilron Beach Mixer 

Specific Gravity 
•. 

a Factor 

2.66 
Tested 
0.9977 

Elapsed 	 R 

Time 	 Measured 
(min.) 

Temp 
*C 

Composite 

Correction 

R 

Corrected K Factor 

Percent 

Finer 
(%) 

Particle 

Diameter 
(mm) 

Adjusted 

% Finer 
(%) 

2 	 35.5 22.5 4.5 31.0 0.0132 90.0 0.0302 72.1% 
5 	 32 22.5 4.5 27.5 0.0132 79.8 0.0196 63.9% 

15 	 28 22.5 4.5 23.5 0.0132 68.2 0.0116 54.6% 
30 	 24.5 22.6 4.5 20.0 0.0132 58.0 0.0084 46.5% 
60 	 22 22.4 4.5 17.5 0.0132 50.8 0.0061 40.7% 
250 	 17.5 21.3 4.9 12.6 0.0134 36.6 0.0031 29.3% 

1530 	 14.5 19.9 5.4 9.1 0.0137 26.4 0.0013 21.2% 
USCS SOIL CLASSIFICATION USDA CLASSIFICATION 

Corrected For 100% Passing a 3"Sieve 

% Gravel (-3" &+#i4) 	3.0 	Silt=42.6% CIay=37.4% 

Coarse=1.3; Fine=1.8 	 D60, mm 	NA 
% Sand (-ii4 &+#200) 	16.8 	D30, mm 	NA 
Coarse=1.7,• Medium=3.8; Fine=11.4 	D10, mm 	NA 
% Fines (-#200) 	 80.1 	 Cc 	NA 
% Plus #200 -3" 	 19.9 	Cu 	NA 

Particle 
Size 

(mm) 

Percent 
Finer 
(%) 

Percent of 
Each Component 

(Material) 	(%) 

Corrected 
Percent of 
-2.0 mm 
Material 
for USDA 100 

2 

0.05 

0.002 

100 

95.3 

76.5 

25.2 

Gravel 

Sand 

Silt 

Clay 

4.7 

18.7 

51.4 

25.2 

0 

19.7 

53.9 

26.4 

USCS Description 
LEAN CLAY WITH SAND 

USCS Group Symbol Atterberg Limits Group Symbol 
CL CL - LEAN CLAY 

Auxiliary lnformation Wt Ret, gm % Retained % Finer 
12" Sieve - 300 mm 0 0.0 100.0 
6" Sieve - 150 mm 0 0.0 100.0 USDA Classification 

SILT LOAM 
• Input Validation 

3" Sieve 75 mm 0 0.0 100.0 
Yes 	 Reviewed By: SVG 	 . Date Tested 	9/21/2015 

COPYR(GHT O 2015 GEOTECHNICAL TESTING SERVICES INC. 1-800-853-7309 



AS-RECEIVED W.C. 

Tare Number 520 

Wt. Tare & WS, gm 113S.10 

Wt. Tare & DS, gm 995.00 

Wt. Tare, gm 101.90 

Water Content, % 15.7 

PLASTlC LIMIT 

Points Run 3 Points 

Tare Number 201 218 222 

Wt. Tare & WS, gm 23.25 22.57 23.34 

Wt. Tare & DS, gm 22.24 21.56 22.26 
Wt. Tare, gm 16.18 15.94 15.89 
Water Content, % 16.7 18.0 17.0 

PLASTICITY CHART 

ML 

0 10 20 30 40 50 60 70 80 90 100 

Liquid Limit 

60 

50 

40 
x 
d 

~30 
u 
N (5 
a 
20 

10 

0 

LIQUID LIMIT, PLASTIC LIMIT, AND PLASTICITY INDEX OF SOILS 

ASTM D 4318 

Client 	 Civil & Environmental Consultants, Inc. 	 Boring 	TP-3B 
Client Project 	 153-121.0002 Closure Construction Central Waste 	Depth 	4.0-8.0' 
Project No. 	 36291 	 Sample 	Bucket 

Lab Sample 36291012 
Soil Description: 	YELLOWISH BROWN LEAN CLAY 

Ô 

SAMPLE SUMMARY 

Activity Index = .48; Liquidity Index = -.11 

Liquid Limit (LL), % 	 29 
Plastic Limit (PL), % 	 17 

Plasticity Index (PI) 	 12 

USCS Group Symbol (-tl4o Froction ) 	 CL 

USCS Group Name (-a40 Fraction) 	LEAN CLAY 
Sample Color: 	 YELLOWISH BROWN 

LIQUID LIMIT 

3 Points 

221 265 234 
23.18 22.93 22.15 

21.50 21.36 20.83 

15.88 15.97 16.12 

29.9 29.1 28.0 

of Blows 	16 21 29 

FLOW CURVE 

~ ! 

• 

Ï 11 l lItl f t l ¡ 11 lfl ii1Ii i l l l 1i 

10 	 20 25 30 40 50 60 
No. of Blows 

35 

30 

25 

. 
c 
~ 20 
o u 

~ 15 

10 

5 

0 

[11 

Ô Input Validation: Yes 	 Reviewed By: 	SVG 	 Date Tested: 	9/21/2015 
COPYRIGHT O 2015 GEOTECHNICAL TESTING SERVICES INC. 1-800-853-7309 



PARTICLE-SIZE ANALYSIS OF SOILS - ASTM D422 

• 
Client 

Client Project 

Project No. 

Sample Color: 

USCS Group Name: 

USCS Grouo Svmbol 

Civil & Environmental Consultants, Inc. 

153-121.0002 Closure Construction Central Waste 

36291 

YELLOWISH BROWN 

LEAN CLAY WITH SAND 

CL 	 USDA: 	SILT LOAM 

Boring TP-3B 

Depth 4.0-8.0' 

Sample Bucket 

Lab Sample 36291012 

AASHTOQ 	A-6 (R1 

c 

100% 
!►  

90% 

80% 

40% 

30% 

10% 

0~° 
100 

~ 

i 

[ 

0.0001 

US Std. 
Sieve 
Size 

Particle 
Diameter 

(mm) 

Percent 
Finer ~ 	f "~' I 

( 

~~~~ ~ 	~ 	~ ~ ~ 	j ~ 1 

3" 75 100.0% 

2-1/2 63 100.0% 

70%  

2" 50 100.0% 

1-1/2" 37.5 100.0% 

1" 25 99.4% 

3/411 19 98.7% 

~ 
/ 38 9.5 97.9% 

I
~ I 

~ No. 4 4.75 97.0% 

No. 10 2 95.3% 

No.20 0.85 93.4% 

No. 40 0.425 91.5% 

No. 60 0.25 88.5% 

No. 140 0.106 82.3% 
20% 

 

No. 200 0.075 80.1% 

NA 0.0302 72.1% 
~ 

== 

NA 0.0196 63.9% 

NA 0.0116 54.60 0  

NA 0.0084 46.5% 
10 1 

Diameter, 

0.1 

mm 

0.01 0.001 NA 0.0061 40.7% 

NA 0.0031 29.3% 
NA 0.0013 21.2% 

USCS SOIL CLASSIFICATION USDA CLASSIFICATION 

Corrected For 100% Passing a 3"Sieve 

% Gravel (-3" &+#4) 	3.0 	Silt=42.6% CIay=37.4% 

Coarse=l.3; Fine=1.8 	 D60, mm 	NA 

% Sand (-it4 & +#200) 	16.8 	D30, mm 	NA 

Coarse=1. 7; Medium=3.8; Fine=11.4 	D10, mm 	NA 

% Fines (-4f200) 	 80.1 	Cc 	NA 

% Plus #200 (-3") 	 19.9 	Cu 	NA 

Particle 

Size 

(mm) 

Percent 

Finer 

(%) 

Percent of 

Each Component 

(Material) 	(%) 

Corrected 

Percent of 

-2.0 mm 

Material 

for USDA 100 

2 

0.05 

0.002 

100 

95.3 

76.5 

25.2 

Gravel 	4.7 

Sand 	• 	 18.7 

Silt 	51.4 

Clay 	25.2 

0 

19.7 

53.9 

26.4 

USCS Description 

LEAN CLAY WITH SAND 

USCS Group Symbol Atterberg Limits Group Symbol 

CL CL- LEAN CLAY 

Auxiliary Information Wt Ret, gm % Retained % Finer 

12" Sieve - 300 mm 0 0.0 100.0 

6" Sieve - 150 mm 0 0.0 100.0 USDA Classification 

SILT LOAM 3" Sieve - 75 mm 0 0.0 100.0 

COPYRIGHT 2015 GEOTECHNICAL TESTING SERVICES INC. 1-800-853-7309 



USDA CLASSIFICATION CHART 

Client Civil & Environmental Consultants, Inc. Boring TP-3B 
Client Project 153-121.0002 Closure Construction Central Waste Depth 4.0-8.0' 
Project No. 36291 Sample Bucket 

Lab Sample 36291012 
Sample Color: YELLOWISH BROWN 

USCS Group Name: LEAN CLAY WITH SAND 
USCS Group Symbol: 	CL 	 USDA: 	SILT LOAM 	 AASHTO: 	A-6 (8) 

Corrected for 0% gravel 	 Sand Subsizes 
Percent Gravel, % 	0.0 	 Corrected Percentages 
Percent Sand, % 	19.7 	 Very Coarse Sand; 2-1 	 1.6 
Percent Silt, % 	53.9 	 Coarse Sand; 1-0.5 	 1.9 
Percent Clay, % 	26.4 	 Medium Sand; 0.5-0.25 	 3.6 

Fine Sand; 0.25-0.1 	 6.8 
Very Fine Sand; 0.1-0.05 	 5.7 
Total 	 19.7 

100 % Clay 	0 % Silt 

% CLAY 
/ %SlLT 

50 % Clay 	
CIAY 	 50 % Silt 

SAN 	
SIL C Y •• 

CLAY 	 • 

	

Y L 	 IL CLA 
LOx►M 

SAND 	Y LO 	 - 

	

L A 	 ILT A 
VADY\LOA~  Akf • SILT 	

100 % Silt 

100%Sand 	
50%Sand 	 •0%Sand 

% SAN D \\ 

wr ►xwrtr tv Zul catu ►tLHN►GAL ►tS7lNG SERVlCES INC. 1-800-853-7309 

• 

• 



• 

LABORATORY COMPACTION CHARACTERISTICS OF SOIL 

Client 	 Civil & Environmental Consultants, Inc. Boring 

Client Project 	153-121.0002 Closure Construction Ce Depth 

Project No. 	 36291 	 Sample 

Lab Sample No. 

Visual Description: 	YELLOWISH BROWN LEAN CLAY WITH SAND 

TP-4A 

0.0-4.0' 

Bucket 

36291013 

WET DENSITY TEST PARAMETERS 
Mold ID G G G G Test Method 	 ASTM D698 

Compaction Energy 	 Standard 

Test Procedure 	 A 
Mold Diameter, in 	 4 

Compacted Layers 	 3 

Blows Per Layer 	 25 

Rammer Weight / Fall 	 5.5 lbs / 12 in. 

Size of Material Used 	 -#4 Sieve 

Use: <5% Retained on #4 

Compaction Point # 1 2 3 4 

Wt. Mold & WS, gm. 6166 6245 6298 6306 
Wt. Mold, gm. 4368 4368 4368 4368 
Wt. WS, gm. 1798 1877 1930 1938 
Mold Volume, cc 943 943 943 943 
Wet Density, gm./cc 1.91 1.99 2.05 2.05 
Wet Density, pcf 118.9 124.1 127.6 128.2 

WATER CONTENT OVERSIZE PARTICLE CORRECTION 
No Corrections Needed 

Percent of Oversize Rock (+#4 Sieve) = <5% 

(Based on As-received Screening & Soaking) 

W.C. of Finer Material, %(-#4 Sieve) = NA 

Tare Number 460 453 440 117 
Wt. Tare & WS, gm. 720.8 687.7 842 826.4 
Wt. Tare & DS, gm. 654.5 614.7 736 706.7 
Wt. Tare, gm. 85.5 85.5 83.8 83.5 
Water Content, % 11.7 13.8 16.3 19.2 

DRY DENSITY vs. WATER CONTENT SAMPLE SUMMARY 
LABORATORY TEST VALUES 

Water Content, % 11.7 13.8 16.3 19.2 Lab Optimum Water Content, % 	16.0 

Lab Maximum Dry Density, pcf 	109.8 Dry Density, pcf 106.S 109.1 109.8 107.5 

Note: Maximum Density and Optimum Water Content reportedfrom estimated best fit smooth curvel 

110.0 	• - - - - - - -  

G 

105.0 
o 	.._-_-.--- 	•--------- 	----•-••-- 	 --------- 	-----..... 	5 °- 	ab 	ÁDD = , 	 --------- 	------•--- 	---------- 	---•-•------ 	

1044 

100.0 
10 	11 	12 	13 	14 	15 	16 	17 	18 	19 	20 	21 

Water Content, % 
Note: Compoded using manual hammer. 

Input Validation: BLS 	 Reviewed By: AJD 	 Date Tested: 10/06/15 
COPYRlGHT © 201S GEOTECHNICAL TESTING SERVICES, 1NC 1-800-8S3-7309 	WWW.GTS-LABS.COM  
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PARTICLE-SIZE ANALYSIS OF SOILS - ASTM D422 

Client 	 Civil & Environmental Consultants, Inc. 	 Boring 
Client Project 	 153-121.0002 Closure Construction Central Waste 	Depth 
Project No. 	 36291 	 Sample 

Lab Sample 
Sample Color: 	YELLOWISH BROWN 
USCS Group Name: 	LEAN CLAY WITH SAND 
USCS Group Svmbol: 	CL 	 USDA: 	SILTY CLAY LOAM 

TP-4A 
0.0-4.0' 

Bucket 
36291013 

AASHTO: 	A-6 (15) 
MECHANICAL SIEVE 

Total Sample Sieve 
Size 

Nominal 
Opening, mm 

Dry 
Wt, gm 

Split Normalized 
% Retained % Finer 

Project 
Specifications Total Sample Wet Wt, gm (-3") 

Sample Split on Sieve 
Coarse Washed Dry Sample, gm 
Wet Wt Passing Split, gm 
Dry Wt. Passing Split, gm 
Total Sample Dry Wt, gm 

25414 
3/4" 
41 

25373 
21926 
21967 

3 75 0  _0.0% 100.0% 
2-1/2 	63 	 0 0.0% 	100.0% 

2" 	50 	 0 ]; 	0.0% 	100.0% 
1-1/2 	37.5 	 0 0.0% 	100.0% 

1" 	25 	 0 j 	0.0% 	100.0% 
3 4" 	19 	 41 0.2% 	99.8% 

Split Sample - Passing 3/4" 1 2 12.5 0 ) 	0.0% 99.8% 
are No. 

Tare + WS., gm 
Tare + DS., gm 

Tare, gm 
Water Content of Split Sample 
Wt. of DS., gm 

Wt. of +#200 Sample, gm 

312 
1140.4 
998.77 

98 
15.7% 
900.77 

142,78 

3 8" 9.5 0 ji 	0.0% 99.8% 
No. 4 	4.75 	7.48 " 	0.8% 	99.0% 
No. 10 	2 	 9,79 1.1% 	97.9% 
No. 20 	0.85 	13.02 1.4% 	96.5% 
No. 40 	0.425 	16.4 1•8% 	94.6% 
No. 60 	0.25 	26.43 2:9% 	91.7% 
No.140 	0.106 	52.31 ~5r.8_~M i 	85.9% 
No. 200 	0.075 	17.35 1.9% 	84.0% 

HYDROMETER (-#200) 
Tare No. 	 568 
Wt. Tare + DS., gm 	241.61 
Wt. Tare, gm 	 198.76 

Wt. Dispers., gm 	 5 
Wt. Dry Soil, gm (-#200 ) 	37.85 
-1110 Dispersed Smin in Hamilton Beach Mixer 

Specific Gravity 

a Factor 

2.68 
Tested 
0.9933 

Elapsed 	 R 

Time 	 Measured 
(min.) 

Temp 
*C 

Composite 

Correction 

R 

Corrected K Factor 

Percent 

Finer 
(%) 

Particle 

Diameter 
(mm) 

Adjusted 

% Finer 
(%) 

2 	 39 20.9 5.0 34.0 0.0134 89.2 0.0297 74.9% 
5 	 36.5 20.9 5.0 31.5 0.0134 82.7 0.0192 69.4% 

15 	 31.5 20.9 5.0 26.5 0.0134 69.5 0.0115 58.4% 
30 	 28.5 20.9 5.0 23.5 0.0134 61.7 0.0083 51.8% 
60 	 26 21 5.0 21.0 0.0134 55.1 0.0060 46.3% 

250 	 21.5 21 5.0 16.5 0.0134 	• • 43.3 0.0030 36.4% 
1440 	 16.5 21 5.0 11.5 0.0134 30.2 0.0013 25.3% 

USCS SOIL CLASSIFlCATtON USDA CLASSIFICATION 
Corrected For 100% Passing a 3" Sieve 

% Gravel (-3" & +#4) 	1.0 	Silt--40.2% Clay=43.7% 
Coarse=0.2; Fine=0.8 	 D60, mm 	NA 
% Sand (-#4 & +#200) 	15.0 	D30, mm 	NA 
Coarse=1.1; Medium=3.3; Fine=10.6 	D10, mm 	NA 
% Fines (-#200) 	 84.0 	Cc 	NA 
% Plus #200 -3" 	 16.0 	Cu 	NA 

Particle 
Size 
(mm) 

Percent 
Finer 
(%) 

Percent of 
Each Component 

(Material) 	(%) 

Corrected 
Percent of 
-2.0 mm 
Material 
for USDA 100 

2 

0.05 

0.002 

100 

97.9 

80.0 

31.0 

Gravel 

Sand 

Silt 

Clay 

2.1 

17.9 

49.0 

31.0 

0 

18.3 

50.1 

31.7 

USCS Description 
LEAN CLAY WITH SAND 

USCS Group Symbol Atterberg Limits Group Symbol 
CL CL - LEAN CLAY 

Auxiliary lnformation Wt Ret gm % Retained % Finer 
12" Sieve - 300 mm 0 0.0 100.0 
6" Sieve - 150 mm 0 0.0 100.0 USDA Classification 

SIL1Y CLAY LOAM 3" Sieve - 75 mm 0 0.0 100.0 
Input Validation 	Yes 	 Reviewed By: SVG 	 Date Tested 	9/21/2015 

COPYRIGHT © 2015 GEOTECHNICAL TESTING SERVICES INC.1-800-853-7309 
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FLOW CURVE 
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0 - 

10 	 20 25 30 40 50 60 

No. of Blows 

• 

Client 

Client Project 

Project No. 

Soil Description: 

LIQUID LIMIT, PLASTIC UMIT, AND PLASTICITY INDEX OF SOILS 

ASTM D 4318 

Civil & Environmental Consultants, Inc. 	 Boring 	TP-4A 

153-121.0002 Closure Construction Central Waste 	Depth 	0.0-4.0' 

36291 	 . 	 Sample 	Bucket 

Lab Sample 36291013 

YELLOWISH BROWN LEAN CLAY 

1-ii4U F-raction) 

AS-RECEIVED W.C. SAMPLE SUMMARY 

Tare Number 

Wt. Tare & WS, gm 

Wt. Tare & DS, gm 

Wt. Tare, gm 

Water Content, % 

312 

1140.40 

998.77 

98.00 

15.7 

Activity Index = .61; Liquidity Index = -.02 

Liquid Limit (LL), % 	 35 

Plastic Limit (PL), % 	 16 

Plasticity Index (PI) 	 19 

USCS Group Symbol (-a4o Fraction ) 	 CL 

USCS Group Name (-n4o Fraction) 	LEAN CLAY 

Sample Color: 	 YELLOWISH BROWN 
PLASTIC LIMIT LIQUID LIMIT 

Points Run 3 Points 3 Points 

Tare Number 249 205 245 246 	215 213 
Wt. Tare & WS, gm 23.30 22.31 22.36 22.49 	22.87 22.77 
Wt. Tare & DS, gm 22.27 21.46 21.44 20.74 	21.14 21.03 
Wt. Tare, gm 15.96 16.28 15.89 15.81 	16.14 15.86 
Water Content, % 16.3 16.4 16.6 3S.5 	34.6 33.7 

# of Blows 	20 	 26 33 

PLASTICITY CHART 

60 

1IIII Cy'!fat U 
50  

40 	 ;  

aXi 	 . 
c 	 c ,' 

« 30 	 L " 
ca 	 ay 
N 	 ' 
10 	 ~ 

20 	 ' 

MH - Elas ic Sit 

10  

CLa~nL 
ML 

/- 

0 10 20 30 40 50 60 70 80 90 100 

Liquid Limit 

• 

Input Validation: Yes 	 Reviewed By: 	SVG 	 Date Tested: 	9/21/20: 
COPYRlGHT O 2015 GEOTECHNICAL TESTING SERVICES !NG 1-800-853-7309 



PARTICLE-SIZE ANALYSIS OF SOILS - ASTM D422 

Client 	 Civil & Environmental Consultants, Inc. 	 Boring 
Client Project 	 153-121.0002 Closure Construction Central Waste 	Depth 
Project No. 	 36291 	 Sample 

Lab Sample 
Sample Color: 	YELLOWISH BROWN 

USCS Group Name: 	LEAN CLAY WITH SAND 
USCS Grouo Svmbol: 	CL 	 USDA: 	SILTY CLAY LOAM 

TP-4A 

0.0-4.0' 

Bucket 

36291013 

AASHTO: 	A-6 (15) 

Ô 

100% 

90% 

80% 

°,0% 

40% 

€ (E 
30% 

20% 

10% 

0% 
100 

~ 

' 

` 

~ 

0.0001 

US Std. 
Sieve 
Size 

Particle 
Diameter 

(mm) 

Percent 
Finer 

i 

~ 	t !!' iJ i 3~ 

~! 

; 
, 

~ 

! 

i!~ 
f. 
~; 

~~ 

E 	i 

(~ 

I
f 

~ i 	l I 
I 

( 

' 	
~ 

 ' ' 
~~  C 	~~ ~ ' 

! 
~, i 

~ 
~ ~{ 

 ~ 
; 

~ 

j 
~ 

; 
~ 

~ 	
j 

3,~ 
75 100.0% 

2-1/2" 63 100.0% 

I ~ 	~ 

i 

~ ' 1 	' j 

i I 

!i 

; ! f 

iI 
~~i 
3 

~ 	~ 
2" 50 100.0% 

1-1/2" 37.5 100.0% 

¡ 
I 

i ( - - 

( 

3f ~ 	f I E ' ! 	! 

( 	i 

! ' 

, 

~ 

3~ 

~ ~ ! ~~ i3 

1 

~ 	; I 	! ~~ 

~ 	3 

!   

1" 25 100.0% 
3/4,~ 19 99.8% 

1 
~ 

~ 
; 	!i~ 

- 
- 

E 
! 

~~ 
I 	3 

~ ~ ii ~~ 

 ! 

~ 	~.I 
il 

~~ ~I 1~i 

1/2. 12.5 99.8% 

38" 9.5 99.8% 

!!~ 
 i 	I 

i 	l 
f' 
l 	i ~ 

? 	i 
~ 	i 

I 
I ~ 

~ No. 4 4.75 99.0% 
No.10 2 97.9% 

f ' 
 ' ~ 

 ~ 	~ 

~ 

~ 	~ 

~ 	I 

3 

~ 

 ~ 

' 	3 
~ 

~ ~ 

1. 
i 

 : 

i 
i '~ ~ 	

~ 

No. 20 0.85 96.5% 

No.40 0.425 94.6% 

No. 60 0.25 91.7% 

i 
~ 

11 ~, VV 
No.140 0.106 85.9% 

No. 200 0.075 84.0% 

I ' 
~ 
~! 
 ~ j 	~ 

! 
~ 
' 

~ 

~ 
~ 

~ 
i ' 

 ~ 
~ 

~~ 
~~ 

~ 	~ i 	I 
i 	~ 	~ 

NA 0.0297 74.9% 

NA 0.0192 69.4% 

   1 
; 

i! ~ ~ 	~ 

y 

; 

j 

~ 	1 ~i 	~ i 4~ 

! 

I 	1 

~! 

~I y 	~ 	~ NA 0.0115 58.4% 
NA 0.0083 51.8 /o 

10 1 

Diameter, 

0.1 0.01 

mm 

0.001 NA 0.0060 46.3% 

NA 0.0030 36.4% 
NA 0.0013 25.3% 

USCS SOIL CLASSIF/CATION USDA CLASSIFICATfON 
Corrected For 100% Passing a 3"Sieve 

% Gravel (-3" & +#4) 	1.0 	5i1t--40.2% Clay=43.7% 

Coarse=0.2,• Fine=0.8 	 D60, mm 	NA 

% Sand (-li4 & +#200) 	15.0 	D30, mm 	NA 
Coarse=1.1; Medium=3.3; Fine=10.6 	010, mm 	NA 

% Fines (-#200) 	 • 84.0 	Cc 	NA 

% Plus #200 (-3") 	 16.0 	Cu 	NA 

Particle 

Size 

(mm) 

Percent 

Finer 

(%) 

Percent of 

Each Component 

(Material) 	(%) 

Corrected 

Percent of 

-2.0 mm 

Material 

for USDA 100 

2 

0.05 

0.002 

100 

97.9 

80.0 

31.0 

Gravel 	2.1 

Sand 	17.9 

Silt 	49.0 

Clay 	31.0 ' 

0 

18.3 

50.1 

31.7 

USCS Description 

LEAN CLAY WITH SAND 

USCS Group Symbol Atterberg Limits Group Symbol 

CL CL - LEAN CLAY 

Auxiliary Information Wt Ret, gm % Retained % Finer 
12" Sieve - 300 mm 0 0.0 100.0 
6" Sieve - 150 mm 0 0.0 100.0 USDA Classification 

SILTY CLAY LOAM 3" Sieve - 75 mm 0 0.0 100.0 
COPYRIGHT U 2p15 GEOTECHNICAL TESTING SERVICES !NG I-800-853-7309 
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100 % Silt 

USDA CLASSIFICATION CHART 

Ô Client Civil & Environmental Consultants, Inc. Boring 	TP-4A 

Client Project 153-121.0002 Closure Construction Central Waste Depth 	0.0-4.0' 

Project No. 36291 Sample 	Bucket 

Lab Sample 	36291013 

Sample Color: YELLOWISH BROWN 

USCS Group Name: LEAN CLAY WITH SAND 

USCS Group Symbol: CL 	 USDA: 	SILTY CLAY LOAM 	 AASHTO: 	A-6 (15) 
Corrected for 0% gravel Sand Subsizes 

Percent Gravel, % 0.0 Corrected Percentages 

Very Coarse Sand; 2-1 1.2 Percent Sand, % 	18.3 

Percent Silt, % 50.1 Coarse Sand; 1-0.5 1.7 
Percent Clay, % 31.7 Medium Sand; 0.5-0.25 3.4 

Fine Sand; 0.25-0.1 6.3 

Very Fine Sand; 0.1-0.05 5.7 
Total 18.3 

,.,,. n, ,.t_. - 	 ,. .., 	.,. 

100 % Sand 	 50 % Sand 

% SAND \\ 

0 % Sand 

COPYRlGHT O 201S GEOTECHNICAL TESTING SERVICES lNC. 1-800-853-7309 



LABORATORY COMPACTION CHARACTERISTICS OF SOIL 

Client 	 Civil & Environmental Consultants, Inc. Boring 	 TP-4B 
Client Project 	153-121.0002 Closure Construction Ce Depth 	 4.0-8.0' 
Project No. 	36291 	 Sample 	 Bucket 

Lab Sample No. 	 36291014 
Visual Description: 	YELLOWISH BROWN LEAN CLAY 

WET DENS!TY TEST PARAMETERS 
Mold ID D C D C Test Method 	 ASTM D1557 

Compaction Energy 	 Modified 
Test Procedure 	 A 
Mold Diameter, in 	 4 
Compacted Layers 	 5 
Blows Per Layer 	 25 
Rammer Weight / Fall 	 10 lbs / 18 in. 
Size of Material Used 	 -#4 Sieve 
Use: <5% Retained on #4 

Compaction Point# 1 2 3 4 
Wt. Mold & WS, gm. 6087 6271 6306 6239 
Wt. Mold, gm. 4214 4216 4214 4216 
Wt. WS, gm. 1873 2055 2092 2023 
Mold Volume, cc 946 944 946 944 
Wet Density, gm./cc 1.98 2.18 2.21 2.14 
Wet Density, pcf 123.5 135.9 137.9 133.8 

WATER CONTENT OVERSIZE PARTICLE CORRECT!ON 
No Corrections Needed 

Percent of Oversize Rock (+#4 Sieve) = <5% 
on As-received Screening & Soaking) 

W.C. of Finer Material, %(-#4 Sieve) = NA 

(Based 

Tare Number 538 825 1003 552 
Wt. Tare & WS, gm. 920.5 713.5 903.4 892.8 
Wt. Tare & DS, gm. 869.9 650.8 820.3 796.1 
Wt. Tare, gm. 191.8 102.8 191.5 198 
Water Content, % 7.5 11.4 13.2 16.2 

DRY DENS!7Y vs. WATER CONTENT SAMPLESUMMARY 
LABORATORY TEST VALUES 

Water Content, % 7.5 11.4 13.2 16.2 Lab Optimum Water Content, % 	12.3 

Lab Maximum Dry Density, pcf 	122.2 Dry Density, pcf 114.9 121.9 121.8 115.2 

Note: Maximum Density and Optimum Water Content reportedfrom estimated bestfit smooth curve! 

125.0 

a 	120.0 
T a•á 

a, 

115.0 

110.0 
6 	7 8 9 10 11 	12 	13 	14 	15 	16 	17 	18 

Water Content, % 

Note: Compacted with automatic compaction machine 

Input Validation: BLS Reviewed By: AJD Date Tested: 10/08/15 
COPYRIGHT O 2015 GEOTECHNICAL TESTING SERVICES, INC. 1-800-853-7309 	WWW.GTS-LABS.COM  
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PARTICLE-SIZE ANALYSIS OF SOILS - ASTM D422 

• Client 
Client Project 
Project No. 

Sample Color: 
USCS Group Name: 
USCS Group Symbol 

Civil & Environmental Consultants, Inc. 
153-121.0002 Closure Construction Central Waste 
36291 

YELLOWISH BROWN 
LEAN CLAY 
CL 	 USDA: 	SILT LOAM 

Boring TP-4B 
Depth 4.0-8.0' 
Sample Bucket 
Lab Sample 36291014 

AASHTO: 	A-4 (6) 

• 

MECHANICAL SIEVE 
Total Sample Sieve 

Size 
Nominal 

Opening, mm 
Dry 

Wt, gm 
Split Normalized 

% Retained % Finer 
Project 

Specifications Total Sample Wet Wt, gm (-3") 
Sample Split on Sieve 
Coarse Washed Dry Sample, gm 
Wet Wt Passing Split, gm 
Dry Wt. Passing Split, gm 
Total Sample Dry Wt, gm 

24733 
3/4" 
147 

24586 
21028 
21175 

30 75 0 0.0 100.0%  
2-1/2 	63 	 0 0.0% 	100.0% 

2" 	50 	 0 0.0% 	100.0% 
1-1/2 	37.5 	114.13 ! 	0.5% 	99.5% 

1" 	25 	22.73 0.1% 	99.4% 
3 4" 	19 	10.32 0.0% 	99.3% 

Split Sample - Passing 3/4" 1 2°  12.5 2.28 0.3% 99.0% 
Tare No. 
Tare + WS., gm 
Tare + DS., gm 

Tare, gm 
Water Content of Split Sample 
Wt. of DS., gm 

Wt. of +#200 Sample, gm 

Q53 
1204.8 

1058.35 

192.8 
16.9% 

865.55 

121.15 

3 8" 9.5 1.5 0.2% 98.9% 
No. 4 	4.75 	8.11  0.9% 	97.9% 

No. 10 	2 	10.71  1.2% 	96.7% 
No. 20 	0.85 	13.02 1.S% 	95.2% 
No. 40 	0.425 	12.8 1.5% 	93.7% 
No. 60 	0.25 	18.52 2_1% 	91.6% 

No. 140 	0.106 	39.19 5%:J 	87.1% 
No. 200 	0.075 	15.02 1.7% 	85.4% 

HYDROMETER (-0/200) 
Tare No. 	 1016 
Wt. Tare + DS., gm 	238.07 
Wt. Tare, gm 	 192.98 

Wt. Dispers., gm 	 5 
Wt. Dry Soil, gm (-f1200 ) 	40.09 
-d10 Dispersed Imin (n Hamilton BeacA Mixer 

Specific Gravity 

a Factor 

2.67 
Tested 
0.9955 

Elapsed 	 R 

Time 	 Measured 
(min.) 

Temp 
*C 

Composite 

correaion 

R 

Corrected K Factor 

Percent 

Finer 
(%) 

Particle 

Diameter 
(mm) 

Adjusted 

% Finer 
(%) 

2 	 40 21 5.0 35.0 0.0134 86.9 0.0295 74.2% 
5 	 36 21 5.0 31.0 0.0134 77.0 0.0193 65.7% 

15 	 29 21 5.0 24.0 0.0134 59.6 0.0117 50.9% 
30 	 25.5 20.9 5.0 20.5 0.0135 50.9 0.0085 43.5% 
60 	 22 21 5.0 17.0 0.0134 42.2 0.0062 36.1% 
250 	 17.5 21 5.0 12.5 0.0134 31.0 0.0031 26.5% 

1440 	 13 21 5.0 8.0 0.0134 19.9 .0.0013 17.0% 
USCS SOIL CLASSlFICATION USDA CLASSIFICATION 

Corrected For 100% Passing a 3"Sieve 

% Gravel (-3" & +#4) 	2.1 	Siit=52.1% Ciay=33.2% 

Coarse=0.7,• Fine=1.4 	 060, mm 	NA 
% Sand (-#4 & +#200) 	12.5 	D30, mm 	NA 
Coarse=1.2; Medium=3; Fine=8.3 	D10, mm 	NA 
% Fines (-#200) 	 85.4 	Cc 	NA 
% Plus #200 -3" 	 14.6 	Cu 	NA 

Particle 
Size 

(mm) 

Percent 
Finer 
(%) 

PerceM of 
Each Component 

(Material) 	(%) 

Corrected 
Percent of 
-2.0 mm 
Material 
for USDA 100 

2 

0.05 

0.002 

100 

96.7 

80.5 

21.6 

Gravel 

Sand 

Silt 

Clay 

3.3 

16.2 

59.0 

21.6 

0 

16.7 

• 61.0 

22.3 

USCS Description 
LEAN CLAY 

USCS Group Symbol Atterberg Limits Group Symbol 
CL CL - LEAN CLAY 

Auxiliary lnformation Wt Ret, m% Retained a/o Finer 
12" Sieve - 300 mm 0 0.0 100.0 
6" Sieve - 150 mm 0 0.0 100.0 USDA Classification 

SILT LOAM 
• Input Validation 

3" Sieve 75 mm 0 0.0 100.0 
Yes 	 Reviewed By: SVG 	 Date Tested 	9/21/2015 

COPYRIGHT © 2015 GEOTECHNlCAL TESTING SERVICES INC. 1-800-853-7309 



LIQUID LIMIT, PLASTIC LIMIT, AND PLASTICITY INDEX OF SOILS 

ASTM D 4318 

Client 	 Civil & Environmental Consultants, Inc. 	 Boring 	TP-4B 
Client Project 	 153-121.0002 Closure Construction Central Waste 	Depth 	4.0-8.0' 
Project No. 	 36291 	 Sample 	Bucket 

Lab Sample 36291014 
Soil Description: 	YELLOWISH BROWN LEAN CLAY 

(-#40 Fractlon) 

AS-RECEIVED W.C. SAMPLE SUMMARY 

Tare Number 

Wt. Tare & WS, gm 

Wt. Tare & DS, gm 

Wt. Tare, gm 

Water Content, % 

Q53 

1204.80 

1058.35 

192.80 

16.9 

Activity Index = .42; Liquidity Index = -.01 

Liquid Limit (LL), % 	 26 

Plastic Limit (PL), % 	 17 

Plasticity Index (PI) 	 9 

USCS Group Symbol (-I14oFraction ) 	 CL 

USCS Group Name (-a4o Froaion ) 	LEAN CLAY 

Sample Color: 	 YELLOWISH BROWN 
PLASTIC LIMlT LIQUID LIMIT 

Points Run 3 Points 3 Points 
Tare Number 224 235 236 244 	257 203 
Wt. Tare & WS, gm 23.34 22.76 23.22 22.26 	22.55 22.26 
Wt. Tare & 05, gm 22.28 21.80 22.19 20.91 	21.12 21.01 
Wt. Tare, gm 15.92 15.98 15.92 15.90 	15.76 16.17 
Water Content, % 16.7 16.5 16.4 26.9 	26.7 25.8 

# of Blows 	16 	 21 27 

PLASTICITY CHART FLOW CURVE 

• 

• 
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10 

60 
. 

, 
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- 7 - 
40 

x 

~ 30 	 t ~" 
u 	 ay 
~ 	 r 
N 	 , 
fC 	

~ a 	 , 
20  

~ 	 M 	- Elas ic Si 
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C~-nnL 
ML-Sik 

i 
0 	 . 
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Liquid Limit 

Jjj1j 	11LJ ~- ■ 
1Ill1 1 1 1 	1 l l l H 

!~ 
 l UÍ1ll1 

lllIlIl1llllllllllI1T11 Ii11llFí1ÏT11~ 
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30 

25 

20 

u° 15 
w 

10 

~i 

Input Validation: Yes 	 Reviewed By: 	SVG 	 Date Tested: 	9/21/2015 
COPYRIGHT O 2015 GEOTECHNICAL TESTING SERVICES INC 1-800-853-7309 

• 



PARTICLE-SIZE ANALYSIS OF 50115 - ASTM D422 

• Client 

Client Project 

Project No. 

Sample Color: 

USCS Group Name: 
i iSfC rrnun Svmhni 

Civil & Environmental Consultants, Inc. 

153-121.0002 Closure Construction Central Waste 

36291 

YELLOWISH BROWN 

LEAN CLAY 
rL 	 L1SDA: 	SILT LOAM 

Boring TP-4B 

Depth 4.0-8.0' 

Sample Bucket 

Lab Sample 36291014 

AASHTO: 	A-4 (61 

100% 

80% 

70%  

'B0`Y° 
w 

40% 	, 

30% 

20% 

10% 

0% 
100 

~ 

: =  

0.0001 

US Std. 

Sieve 
Size 

Particle 

Diameter 
(mm) 

Percent 

Finer 

I 

, i i i 

f I 

; 

~ 	! ~ 

('  ~~ ~ 

3 75 100.0% 

2-1/2 63 100.0% 

. 2"  • 50 100.0% 

1-1/2 37.5 99.5% 
! 	~ t 

1 

1" 25 99.4% 

3/4" 19 99.3% 

! ~ ~ 

	

~ 

( 

I 

( 	! ~ 

~ 
' 

1 2" 12.5 99.0°
0
% 

3 8" 9.5 98.9% 

` 

I 
I 

111  

; No.4 4.75 97.9% 

No.10 2 96.7% 

No. 20 0.85 95.2% 

No. 40 0.425 93.7% 

No. 60 0.25 91.6% 3I 

! ~ I No.140 0.106 87.1% 

No. 200 0.075 85.4% jf 

NA 0.0295 74.2% 

NA 0.0193 65.7% 

' 
NA 0.0117 50.9% 

~ NA 0.0085 43.5% 
10 1 

Diameter, 

0.1 

mm 

0.01 0.001 NA 0.0062 , 36.1% 

NA 0.0031 26.5% 
NA 0.0013 17.0% 

USCS SOIL CLASSIFICATION USDA CLASSIFICATION 

Corrected For 100% Passing a 3"Sieve 

% Gravel (-3" & +#4) 	2.1 	Silt=52.1% Clay=33.2% 

Coarse=0.7; Fine=1.4 	 060, mm 	NA 

% Sand (-#4 & +#200) 	12.5 	D30, mm 	NA 

Coarse=1.2; Medium=3; Fine=8.3 	D10, mm 	NA 

% Fines (-#200) 	 85.4 	Cc 	NA 

% Plus #200 (-3") 	 14.6 	Cu 	NA 

Particle 

Size 

(mm) 

Percent 

Finer 

(%) 

Percent of 

Each Component 

(Material) 	(%) 

Corrected 

Percent of 

-2.0 mm 

Material 

for USDA 100 

2 

0.05 

0.002 

100 

96.7 

80.5 

21.6 

• Gravel 	3.3 

Sand 	16.2 

Silt 	59.0 

Clay 	21.6 

0 

16.7 

61.0 

22.3 

USCS Description 

LEAN CLAY 

USCS Group Symbol Atterberg Limits Group Symbol 

CL CL - LEAN CLAY 

Auxiliary Information Wt Ret, gm % Retained % Finer 

12" Sieve - 300 mm 0 0.0 100.0 

6" Sieve - 150 mm 0 0.0 100.0 USDA Classification 

SILT LOAM 3" Sieve - 75 mm 0 0.0 100.0 

COPYRIGHT O 2015 GEOTECHNICAL TESTING SERVICES INC. 1-800-853-7309 



USDA CLASSIFICATION CHART 

Client Civil & Environmental Consultants, Inc. Boring TP-4B 	 • 
Client Project 153-121.0002 Closure Construction Central Waste Depth 4.0-8.0' 
Project No. 36291 Sample Bucket 

Lab Sample 36291014 
Sample Color: YELLOWISH BROWN 
USCS Group Name: LEAN CLAY 
USCS Group Symbol: 	CL 	 USDA: 	SILT LOAM 	 AASHTO: 	A-4 (6) 

	

Corrected for 0% gravel 	 Sand Subsizes 
Percent Gravel, % 	0.0 	 Corrected Percentages 
Percent Sand, % 	16.7 	 Very Coarse Sand; 2-1 	 1.3 
Percent Silt, % 	61.0 	 Coarse Sand; 1-0.5 	 1.5 
Percent Clay, % 	22.3 	 Medium Sand; 0.5-0.25 	 2.6 

Fine Sand; 0.25-0.1 	 4.9 
Very Fine Sand; 0.1-0.05 	 6.5 
Total 	 16.7 

100 % Clay 	0 % Silt 

% CLAY •
% SILT 

~ 

CLAY 	 50 % Silt 
50 % Clay 

SIL C 
SAN 
CLAY 

. 

Y L 	 1L CLAl.A 	•• 
LOAM • 

SAND 	Y LO 

- 	

• 
• 

--- 	-- 	-'- 	-- 	--- 	~ 

L A 	
ILT O 

VDY LO 
• 

• 
• 

/SAN 	
OA 

S
Y 	SILT 	

100 % Silt 

100 %Sand 	
50 % Sand 	 0% Sand 

% SAND \\ 

COPYRIGHT © 2015 GEOTECHNICAL TESTING SERVICES INC 1-800-853-7309 
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LABORATORY COMPACTION CHARACTERISTICS OF SOIL 

Client 	 Civil & Environmental Consultants, Inc. Boring 

Client Project 	153-121.0002 Closure Construction Ce Depth 

Project No. 	 36291 	 Sample 

Lab Sample No. 

Visual Description: 	LIGHT OLIVE BROWN LEAN CLAY WITH SAND 

TP-5A 

0.0-4.0' 

Bucket 

36291015 

WET DENS!TY TEST PARAMETERS 
Mold ID D C C D Test Method 	 ASTM D1557 

Compaction Energy 	 Modified 
Test Procedure 	 A 
Mold Diameter, in 	 4 
Compacted Layers 	 5 

Blows Per Layer 	 25 

Rammer Weight / Fall 	 10 lbs / 	18 in. 

Size of Material Used 	 -#4 Sieve 

Use: <5% Retained on #4 

Compaction Point# 1 2 3 4 
Wt. Mold & WS, gm. 6111 6208 6289 6257 
Wt. Mold, gm. 4214 4216 4216 4214 
Wt. WS, gm. 1897 1992 2073 2043 
Mold Volume, cc 946 944 944 946 
Wet Density, gm./cc 2.00 2.11 2.20 2.16 
Wet Density, pcf 125.1 131.7 137.1 134.7 

WATER CONTENT OVERSIZE PARTICLE CORRECTION 
No Corrections Needed 

Percent of Oversize Rock (+#4 Sieve) = <5% 
(Based on As-received Screening & Soaking) 

W.C. of Finer Material, %(-#4 Sieve) = NA 

Tare Number 832 831 979 609 
Wt. Tare & WS, gm. 879.7 942.2 928.6 848.8 
Wt. Tare & DS, gm. 830.6 869.3 831.5 753.8 
Wt. Tare, gm. 102.3 101.8 102.3 140.7 
Water Content, % 6.7 9.5 13.3 15.5 

DRY DENSITY vs. WATER CONTENT SAMPLE SUMMARY 
LABORATORY TEST VALUES 

Water Content, % 6.7 9.5 13.3 15.5 Lab Optimum Water Content, % 	11.9 

Lab Maximum Dry Density, pcf 	121.6 Dry Density, pcf 117.2 120.3 121.0 116.6 

Note: Maximum Density and Optimum Water Content reportedfrom estimated bestfit smooth curve! 

125.0 

- - - - 
- 

j 
 

120.0 

, (] 

1 

----------••-•----- -----•- --•- ! --------- -----•-- 	9 	°lo-Lab 	DD=:. 
115.0 

5 	6 7 8 9 10 	11 12 	13 	14 	15 	16 	17 
Water Content, % 

Note: Compacied with automatic compoction machine 
Input Validation: BLS 	• 	Reviewed By: AJD 	 Date Tested: 10/12/15 

COPYRIGHT O 2015 GEOTECHNICAL TESTING SERVICES, !NC. 1-800-853-7309 	WWW.GTS-LABS.COM  
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PARTICLE-SIZE ANALYSIS OF 501L5 - ASTM D422 

Client 	 Civil & Environmental Consultants, Inc. 	 Boring 
Client Project 	 153-121.0002 Closure Construction Central Waste 	Depth 
Project No. 	 36291 	 Sample 

Lab Sample 
Sample Color: 	LIGHT OLIVE BROWN 
USCS Group Name: 	LEAN CLAY WITH SAND 
USCS Group Symbol: 	CL 	 USDA: 	SILTY CLAY LOAM 

TP-5A 
0.0-4.0' 
Bucket 
36291015 

AASHTO: 	A-6 (14) 

.7 
MECHANICAL SIEVE 

Total Sample Sieve 
Size 

Nominal 
Opening, mm 

Dry 
Wt, gm 

Split Normalized 
% Retained % Finer 

Project 
Specifications Total Sample Wet Wt, gm (-3") 

Sample Split on Sieve 
Coarse Washed Dry Sample, gm 
Wet Wt Passing Split, gm 
Dry Wt. Passing Split, gm 
Total Sample Dry Wt, gm 

25587 
3/4" 
107 

25480 
22032 
22139 

3 75 0.0% 100.0%  
2-1/2 	63 	 0 	• 0.0% 	100.0% 

2" 	50 	 0 0.0% 	100.0% 
1-1/2 	37.5 	 0 0.0% 	100.0% 

1" 	25 	• 	0 fi 	0.0% 	100.0% 
3 4" 	19 	107.39  0.5 % 	99.5% 

Split Sample - Passing 3/4" 1  2°  12.5 2.19 0.2% 99.3% 
Tare No. 
Tare + WS., gm 
Tare + DS., gm 

Tare, gm 
Water Content of Split Sample 
Wt. of DS., gm 

Wt. of +#200 Sample, gm 

1017 
1226.4 

1086.59 

193.1 
15.6% 

893.49 

136.39 

3 8" 9,5 2_79 0.3% 99.0% 
No. 4 	4.75 	6.14 0.7% 	98.3% 

No. 10 	2 	10.45 1.2% 	97.1% 
No. 20 	0.85 	12.42 1.4% 	95.7% 
No. 40 	0.425 	15.24 1.7% 	94.0% 
No. 60 	0.25 	25.15 .$% 	91.2% 
No. 140 	0.106 	45.1 86.2% 
No. 200 	0.075 	16.91 1.9% 	84.3% 

HYDROMETER (-//200) 
Tare No. 	 565 
Wt. Tare + DS., gm 	240.09 
Wt. Tare, gm 	 196.99 

Wt. Dispers., gm 	 5 
Wt. Dry Soil, gm (-Ji200 ) 	38.1 
-/110 Dispersed lmin in Hamilton Beach Mixer 

Specific Gravity 

a Factor 

2.7 
Tested 
0.9889 

Elapsed 	 R 

Time 	 Measured 
(min.) 

Temp 

•C 

Composite 

Correction 

R 

Corrected K Factor 

Percent 

Finer 
(%) 

Particle 

Diameter 
(mm) 

Adjusted 

% Finer 
(%) 

2 	 41 21.1 5.0 36.0 0.0133 93.4 0.0290 78.8% 
5 	 38.5 21.1 5.0 33.5 0.0133 87.0 0.0187 73.3% 

15 	 34.5 21.1 5.0 29.5 0.0133 76.6 0.0112 64.6% 
30 	 32 21.1 5.0 27.0 0.0133 70.1 0.0080 59.1% 
60 	 28.5 21.2 4.9 23.6 0.0133 61.3 0.0058 51.7% 

250 	 24.5 21.2 4.9 19.6 0.0133 50.9 0.0029 42.9% 
1440 	 19 21.1 5.0 14.0 0.0133 36.3 0.0013 30.6% 

USCS SOIL CLASSIFICATION USDA CLASSIFICATION 
Corrected For 100% Passing a 3"Sieve 

% Gravel (-3" & +#4) 	1.7 	Silt=34.5% Cday--49.7% 

Coarse=0.5; Fine=1.2 	 060, mm 	NA 
% Sand (-#4 & +#200) 	14.0 	D30, mm 	NA 
Coarse=1.2; Medium=3.1; Fine=9.7 	D10, mm 	NA 
% Fines (-#200) 	 84.3 	 Cc 	NA 
% Plus #200 -3" 	 15.7 	Cu 	NA 

Particle 
Size 

(mm) 

Percent 
Finer 
(%) 

Percent of 
Each Component 

(Material) 	(%) 

Corrected 
Percent of 
-2.0 mm 
Material 
for USDA 100 

2 

0.05 

0.002 

100 

97.1 

82.0 

37.3 

Gravel 

Sand 

Silt 

Clay 

2.9 

15.1 

44.7 

37.3 

0 

15.6 

46.0 

38.4 

USCS Description 
LEAN CLAY WITH SAND 

USCS Group Symbol Atterberg Limits Group Symbol 
CL CL - LEAN CLAY 

Auxiliary lnformation Wt Ret m% Retained % Finer 
12" Sieve - 300 mm 0 0.0 100.0 
6" Sieve - 150 mm 0 0.0 100.0 USDA Classification 

SILTY CLAY LOAM 3" Sieve - 75 mm 523 2.3 97.7 
Input Validation 	Yes 	 Reviewed By: SVG 	 Date Tested 	9/21/2015 

COPYRIGHT OO 2015 GEOTECHNICAL TESTING SERVICES INC. 1-800-853-7309 
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Ô 

Client 

Client Project 

Project No. 

Soil Description 

LIQUID LIMIT, PLASTIC LIMIT, AND PLASTICITY INDEX OF SOILS 

ASTM D 4318 

Civil & Environmental Consultants, Inc. 	 Boring 	TP-5A 

153-121.0002 Closure Construction Central Waste 	Depth 	0.0-4.0' 

36291 	 Sample 	Bucket 

Lab Sample 36291015 

LIGHT OLIVE BROWN LEAN CLAY 

(-#40 

C 
	

AS-RECEIVED W.C. 

Tare Number 
	

1017 

Wt. Tare & WS, gm 
	

1226.40 

Wt. Tare & DS, gm 
	

1086.59 

Wt. Tare, gm 
	

193.10 

Water Content, % 
	

15.6 

PLASTIC LIMIT 

its Run 3 Points 

a Number 216 219 255 

Tare & WS, gm 22.25 22.16 22.13 

Tare & DS, gm 21.28 21.25 21.21 

Tare, gm 15.77 16.03 15.93 

:er Content, % 17.6 17.4 17.4 

PLASTICITY CHART 

60 

50 

40 

d 

~ 30 
u 

f0 

a 

20 

10 

Q-M t 
M L - Sik 

0  

0 10 20 30 40 50 60 70 80 90 100 

Liquid Limit 

• 

SAMPLE SUMMARY 

Activity Index = .48; Liquidity Index = -.08 

Liquid Limit (LL), % 	 35 

Plastic Limit (PL), % 	 17 

Plasticity Index (PI) 	 18 

USCS Group Symbol (-uaoFraction ) 	CL 

USCS Group Name (-#40 Fracvon ) 	LEAN CLAY 

Sample Color: 	 LIGHT OLIVE BROWN 

LIQUID LIMIT 

3 Points 

242 262 252 

22.80 22.89 22.86 

20.97 21.17 21.19 

15.97 16.22 16.23 

36.6 34.7 33.7 

of Blows 	17 24 34 

FLOW CURVE 

1iijjI l ìi:iiiiiiiii 
~~~■i 

1 i i i i 	jJf 	i i i 
~ 

l i i i i l I 1 i l I I 

~ 	- 

10 	 20 25 30 40 50 60 

No. of Blows 

Ô 

40 

35 

30 

25 
c 
u c 
c,°~ 20 
V 
N 
10 

15 

10 

5 

0 

Input Validation: Yes 	 Reviewed By: 	SVG 	 Date Tested: 	9/21/2015 

COPYRIGHT © 2015 GEOTECHNICAL TESTING SERVICES INC. 1-800-853-7309 



PARTICLE-SIZE ANALYSIS OF SOILS - ASTM D422 
	

E Client 	 Civil & Environmental Consultants, Inc. 	 Boring 
Client Project 	 153-121.0002 Closure Construction Central Waste 	Depth 
Project No. 	 36291 	 Sample 

Lab Sample 

Sample Color: 	LIGHT OLIVE BROWN 

USCS Group Name: 	LEAN CLAY WITH SAND 
USCS Groun Svmbol: 	CL 	 USDA: 	SILTY CLAY LOAM 

TP-5A 

0.0-4.0' 

Bucket 

36291015 

AASHTO: 	A-6 (141 

100% 

LL 

a~ 

40% 

30% 

20% 

10% 	i ~ 

0% 
100 

~ 

j 

~ 

3 

0.0001 

Finer 
 

( . 

US Std. 
Sieve 

Particle 
Diameter 

Percent 
  - , , 

ijiI  1 

~ 

; 

+~ 

I 

~ !~

II ~ 

~i 

~ 

~~ ~31 

I 	i 

100.0% 

100.0% 

70% 	
l
i 

2" 50 100.0% 

1-1/2" 37.5 100.0% 
~ 1" 25 100.0% 

34" 19 99.5% 
~ I 

~ ~ `!I l 
~~~ 

1/2" 12.5 99.3% 

3 8" 9.5 99.0% 

( ~ 

i ' 

i  j~ I 
No.4 4.75 98.3% 

No. 10 2 971 o /o 

111 

( No. 20 0.85 95.7% 

No. 40 0.425 94.00 

No. 60 0.25 91.2% 

1 

~ f 
IiIlII 

111 
I No. 140 0.106 86.2% 

No.200 0.075 84.3%   i ( jjj 

11 NA 0.0290 78.8% 

NA 0.0187 73.3% ( i 

NA 0.0112 64.6% 
0 NA 0.0080 59.1% 

10 1 

Diameter, 

0.1 

mm 

0.01 0.001 NA 0.0058 51.7% 

NA 0.0029 42.9% 
NA 0.0013 30.6% 

USCS SOIL CLASSIF!CATION USDA CLASSIFICATION 
Corrected For 100% Passing a 3"Sieve 

% Gravel (-3" & +#4) . 	1.7 	Silt=34.5% Clay--49.7% 

Coarse=O.S; Fine=1.2 	 D60, mm 	NA 

% Sand (-#4 & +#200) 	14.0 	D30, mm 	NA 

Coarse=1.2; Medium=3.1; Fine=9.7 	D10, mm 	NA 

% Fines (-#200) 	 84.3 	Cc 	NA 

% Plus #200 (-3") 	 15.7 	Cu 	NA 

Particle 

Size 

(mm) 

Percent 

Finer 

(%) 

Percent of 

Each Component 

(Material) 	(%) 

Corrected 

Percent of 

-2.0 mm 

Material 

for USDA 100 

2 

0.05 

0.002 

100 

97.1 

82.0 

37.3 

Gravel 	2.9 

Sand 	15.1 

Silt 	44.7 

Clay 	37.3 

0 

15.6 

46.0 

38.4 

USCS Description 

LEAN CLAY WITH SAND 

USCS Group Symbol Atterberg Limits Group Symbol 

CL CL - LEAN CLAY 

Auxiliary Information Wt Ret, gm % Retained % Finer 
12" Sieve - 300 mm 0 0.0 100.0 

6" Sieve - 150 mm 0 0.0 100.0 USDA Classification 
SILTY CLAY LOAM 3" Sieve - 75 mm 523 2.3 97.7 

COPYRIGHT O 2015 GEOTECHNICAL TESTING SERVICES INC. 1-800-853-7309 
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• 

100 % Silt 

USDA CLASSIFICATION CHART 

• Client Civil & Environmental Consultants, Inc. Boring 	TP-SA 
Client Project 153-121.0002 Closure Construction Central Waste Depth 	0.0-4.0' 
Project No. 36291 Sample 	Bucket 

Lab Sample 	36291015 
Sample Color: LIGHT OLIVE BROWN 

USCS Group Name: LEAN CLAY WITH SAND 
USCS Group Symbol: CL 	 USDA: 	SILTY CLAY LOAM 	AASHTO: 	A-6 (14) 

Corrected for 0% gravel Sand Subsizes 
Percent Gravel, % 0.0 Corrected Percentages 

Very Coarse Sand; 2-1 1.2 Percent Sand, % 	15.6 

Percent Silt, % 46.0 Coarse Sand; 1-0.5 1.6 
Percent Clay, % 38.4 Medium Sand; 0.5-0.25 3.3 

Fine Sand; 0.25-0.1 5.5 
Very Fine Sand; 0.1-0.05 4.0 
Total 15.6 

,.,., n. rI_. . 	 ,.., ~.~. 

100 % Sand 	
50 % Sand 

9~ SAND \\ 

0 % Sand 

COPYRtGHT © 2015 GEOTECHNICAL TESTING SERVICES tNC. 1-800-853-7309 



LABORATORY COMPACTION CHARACTERISTICS OF SOIL 

Client 	 Civil & Environmental Consultants, Inc. Boring 	 TP-56 

Client Project 	153-121.0002 Closure Construction Ce Depth 	 4.0-8.0' 

Project No. 	 36291 	 Sample 	 Bucket 

Lab Sample No. 	 36291016 
Visual Description: 	LIGHT OLIVE BROWN LEAN CLAY 

Ô 

WET DENS!TY TEST PARAMETERS 
d ID C C C C Test Method 	 ASTM D698 

Compaction Energy 	 Standard 
Test Procedure 	 A 
Mold Diameter, in 	 4 

Compacted Layers 	 3 
Blows Per Layer 	 25 
Rammer Weight / Fall 	 5.5 lbs / 	12 in. 

Size of Material Used 	 -#4 Sieve 
Use: <5% Retained on #4 

ipaction Point # 1 2 3 4 
Mold & WS, gm. 6081 6160 6186 6158 
Mold, gm. 4216 4216 4216 4216 
WS, gm. 1865 1944 1970 1942 
d Volume, cc 944 944 944 944 
Density, gm./cc 1.98 2.06 2.09 2.06 
Density, pcf 123.3 128.6 130.3 128.4 

WATER CONTENT OVERSIZE PARTICLE CORRECTION 
No Corrections Needed 

Percent of Oversize Rock (+#4 Sieve) =<59'0 
(Based on As-received Screening & Soaking) 

W.C. of Finer Material, % (-#4 Sieve) = NA 

Number 457 117 440 453 
Tare & WS, gm. 749 732.6 718.1 809.6 
Tare & DS, gm. 674.2 645.4 621.7 686.3 
Tare, gm. 85.4 83.5 83.7 85.6 
er Content, % 12.7 15.5 17.9 20.5 

DRY DENSITY vs. WATER CONTENT SAMPLE SUMMARY 
LABORATORY TEST VALUES 

er Content, % 12.7 15.5 17.9 20.5 Lab Optimum Water Content, % 	15.9 

Lab Maximum Dry Density, pcf 	111.3 Density, pcf 109.4 111.3 110.5 106.5 

Note: Maximum Density and Optimum Water Content reportedfrom estimated bestfit smooth curve! 

115.0 

- - - - 

• 

• 
--------- ---------- - 	----- -- ~ - ------• 

105 7 

Ô 

u 
D. 
> 

~ 110.0 
~ 
~ 

12 	13 	14 	15 	16 	17 	18 	19 	20 	21 	22 
Water Content, % 

Note: Compocted using manuol hammer. 
Input Validation: BLS 
	

BY: AJD 
	

Date Tested: 10/08/15 
COPYR!GHT © 2015 GEOTECHNICAL TEST!NG SERVICES, INC. 1-800-853-7309 	WWW.GTS-LABS.COM  
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• Client 
Client Project 
Project No. 

Sample Color: 
USCS Group Name: 
USCS Group Symbol: 

PARTICLE-SIZE ANALYSIS OF SOILS - ASTM D422 

Civil & Environmental Consultants, Inc. 	 Boring 
153-121.0002 Closure Construction Central Waste 	Depth 
36291 	 Sample 

Lab Sample 
LIGHT OLIVE BROWN 
LEAN CLAY 
CL 	 USDA: 	SILTY CLAY LOAM 

TP-5B 
4.0-8.0' 

Bucket 

36291016 

AASHTO: 	A-6 (9) 

• 

MECHANICAL SIEVE 
Total Sample Sieve 

Size 
Nominal 

Opening, mm 
Dry 

Wt, gm 
Split Normalized 

% Retained % Finer 
Project 

Specifications Total Sample Wet Wt, gm (-3") 
Sample Split on Sieve 
Coarse Washed Dry Sample, gm 
Wet Wt Passing Split, gm 
Dry Wt. Passing Split, gm 
Total Sample Dry Wt, gm 

27746 
3/4" 
242 

27504 
23362 
23604 

3 75 0 z: 	0.0%  100.0 a 
2-1/2 	63 	 0 0.0% 	100.0% 

2" 	50 	 0 0.0% 	100.0% 
1-1/2 	37.5 	142.31 0.6% 	99.4% 

1" 	25 	70.21 0.3% 	99.1% 
3 4" 	19 	29.68 0.1% 	99.0% 

Split Sample- Passing 3/4" 1 2° 12.5 6.26 E. i 	0.7% 98.3% 
ate No. 

Tare + WS., gm 
Tare + DS., gm 

Tare, gm 
Water Content of Split Sample 
Wt. of DS., gm 

Wt. of+#200 Sample, gm 

301 
1184.2 

1020.45 

96.8 
17.7% 
923.65 

113.80 

3 8" 9.5 2.15 ; 	0.2% 98.1% 
No. 4 	4.75 	6.07  0.7% 	97.4% 

No. 10 	2 	7,85  0.8% 	96.6% 
No. 20 	0.85 	11.21 .J 1.2% 	95.4% 
No. 40 	0.425 	12.24 1.3% 	94.1% 
No. 60 	0.25 	18.89 2•0% 	92.0% 

No. 140 	0.106 	36.85 ~.9:9%:2J 	88.1% 
No. 200 	0.075 	12.28 :. 1.3% 	86.8% 

HYDROMETER (-li200) 
Tare No. 	 1026 
Wt. Tare + DS., gm 	232.32 
Wt. Tare, gm 	 189.41 

Wt. Dispers., gm 	 5 
Wt. Dry Soil, gm (-ft200 ) 	37.91 
-p10 Dispersed Imin in Hamilton Beach Mixer 

Specific Gravity 

a Factor 

2.69 
Tested 
0.9911 

Elapsed 	 R 

Time 	 Measured 
(min.) 

Temp 

•C 

Composite 

Correction 

R 

Corrected K Factor 

Percent 

Finer 
(%) 

Particle 

Diameter 
(mm) 

Adjusted 

% Finer 
(%) 

2 	 40 21.2 4.9 35.1 0.0133 91.8 0.0293 79.6% 
5 	 37 21.1 5.0 32.0 0.0133 83.7 0.0190 72.6% 

15 	 32 21.1 5.0 27.0 0.0133 70.6 0.0114 61.3% 
30 	 28.5 . 	21.1 5.0 23.5 0.0133 61.4 0.0083 53.3% 
60 	 24.5 21.2 4.9 19.6 0.0133 51.2 0.0060 44.5% 
250 	 20 21.2 4.9 15.1 0.0133 39.5 0.0030 34.3% 

1440 	 14.5 21.1 5.0 9.5 0.0133 24.8 0.0013 21.6% 
USCS SOIL CLASSIFICATION USDA CLASSIFICATION 

Corrected For 100% Passing a 3"Sieve 
% Gravel (-3" & +#4) 	2.6 	Si1t=44.9% C1ay--41.7% 

Coarse=l; Fine=1.6 	 D60, mm 	NA 
% Sand (-#4 &+#200) 	10.6 	030, mm 	NA 
Coarse=0.8; Medium=2.5; Fine=7.3 	010, mm 	NA 
% Fines (-#200) 	 86.8 	Cc 	NA 
% Plus #200 -3" 	 13.2 	• 	Cu 	NA 

Particle 
Size 

(mm) 

Percent 
Finer 
(%) 

Percent of 
Each Component 

(Material) 	(%) 

Corrected 
Percent of 
-2.0 mm 
Material 
for USDA 100 

2 

0.05 

0.002 

100 

96.6 

83.7 

28.0 

Gravel 

Sand 

Silt 

Clay 

3.4 

12.9 

55.7 

28.0 

0 

13.3 

57.7 

29.0 

USCS Description 
LEAN CLAY 

USCS Group Symbol Atterberg Limits Group Symbol 
CL CL - LEAN CLAY 

Auxiliary lnformation Wt Ret, gm % Retained % Finer 
12" Sieve - 300 mm 0 0.0 100.0 
6" Sieve - 150 mm 0 0.0 100.0 USDA Classification 

SILTY CLAY LOAM 
• Input Validation 

3" Sieve 75 mm 0 0.0 100.0 
Yes 	 -- Reviewed By: SVG 	 Date Tested 	9/21/2015 

COPYRIGHT © 2015 GEOTECHNICAL TESTING SERVICES lNC. 1-800-853-7309 



LIQUID LIMIT, PLASTIC LIMIT, AND PLASTICITY INDEX OF SOILS 

ASTM D 4318 

Client 	 Civil & Environmental Consultants, Inc. 	 Boring 	TP-5B 
Client Project 	 153-121.0002 Closure Construction Central Waste 	Depth 	4.0-8.0' 
Project No. 	 36291 	 Sample 	Bucket 

Lab Sample 36291016 
Soil Description: 	LIGHT OLIVE BROWN LEAN CLAY 

(-il4u rraCLionJ 

AS-RECEIVED W.C. SAMPLE SUMMARY 

Tare Number 

Wt. Tare & WS, gm 

Wt. Tare & DS, gm 

Wt. Tare, gm 

Water Content, % 

301 

1184.20 

1020.45 

96.80 

17.7 

Activity Index = .43; Liquidity Index = -.03 

Liquid Limit (LL), % 	 30 

Plastic Limit (PL), % 	 18 

Plasticity Index (PI) 	 12 

USCS Group Symbol (-#ao Fracrion ) 	 CL 

USCS Group Name (-#40 Fracrion ) 	LEAN CLAY 

Sample Color: 	 LIGHT OLIVE BROWN 
PLASTIC LIMIT LIQUID LIMIT 

Points Run 3 Points 3 Points 
Tare Number 228 206 202 239 	211 254 
Wt. Tare & W5, gm 22.16 22.59 22.29 22.86 	22.94 23.66 
Wt. Tare & 05, gm 21.23 21.62 21.35 21.19 	21.34 21.93 
Wt. Tare, gm 15.98 16.15 15.99 15.83 	15.98 16.03 
Water Content, % 17.7 17.7 17.5 31.2 	29.9 29.3 

# of Blows 	15 	 21 28 

PLASTIC/TY CHART FLOW CURVE 

Ô 
35 

30 

25 - 

20 
c 
o 
u 

m 15 

10 - 

5 

0 

60 

Cl j'- f at tl 
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iiii iiI 40 

	

!30 	 ~" 
, 
aY 

, 

a 	 ' 
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0 	~ 
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Liquid Limit 

JL 

! 

I Fitfl 

rii 
lIlIiiitiIlli 

■~ i 
10 	 20 25 30 40 50 60 

No. of Blows 

Input Validation: Yes 	 Reviewed By: 	SVG 	 Date Tested: 	9/21/2015 
COPYRlGHT O 2015 GEOTECHNICAL TESTING SERVICES INC.1-800-853-7309 
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Ô 
Client 

Client Project 

Project No. 

Sample Color: 

USCS Group Name: 
USCS Groun Svmbol 

PARTICLE-SIZE ANALYSIS OF SOILS - ASTM D422 

Civil & Environmental Consultants, Inc. 	 Boring 	TP-5B 

153-121.0002 Closure Construction Central Waste 	Depth 	4.0-8.0' 

36291 	 Sample 	Bucket 

Lab Sample 36291016 

LIGHT OLIVE BROWN 

LEAN CLAY 
CL 	 USDA: 	SILTY CLAY LOAM 	AASHTO: 	A-6 t91 

L 

O 

100% 

90% 

80% 

70% 

w
0/ 	, 

40% 

30% 

20% 

100 

0% 
100 0.0001 

US Std. 
Sieve 

Particle 
Diameter 

Percent 
Finer i i' ~~ 

I 

i 

11 
' 

i 	i' 

3" 75 100.0% 

2-1/2 63 100.0% 
~ I 11 

I 

2" 50 100.0% 

1-1/2" 37.5 99.4% 

1" 25 99.1% 

3/4" 19 99.0% 

ri 1/2" 12.5 98.3% 

3 8" 9.5 98.1% 
~ ~ I No.4 4.75 97.4% 

No.10 2 96.6% 
~ ( 

~ 	( 

( No. 20 0.85 95.4% 

No. 40 0.425 94.1% 

No. 60 0.25 92.0% ~ 

No. 140 0.106 88.1% 

No. 200 0.075 86.8% 

NA 0.0293 79.6% 

NA 0.0190 72.6% 

NA 0.0114 61.3% 
NA 0.0083 53.3% 

10 1 

Diameter, 

0.1 

mm 

0.01 0.001 NA 0.0060 44.5% 

NA 0.0030 34.3% 
NA 0.0013 21.6% 

USCS SOIL CLASSIFICATION USDA CLASSIFICATION 
Corrected For 100% Passing a 3"Sieve 

% Gravel (-3" &+#4) 	2.6 	Silt--44.9% Clay--41.7% 

Coarse=1; Fine=1.6 	 D60, mm 	NA 

% Sand (-#4 & +#200) 	10.6 	030, mm 	NA 

Coarse=0.8; Medium=2.5; Fine=7.3 	D30, mm 	NA 

% Fines (-#200) 	 86.8 	Cc 	NA 

% Plus #200 (-3") 	 13.2 	Cu 	NA 

Particle 

Size 

(mm) 

Percent 

Finer 

(%) 

Percent of 

Each Component 

(Material) 	(%) 

Corrected 

Percent of 

-2.0 mm 

Material 

for USDA 100 

2 

0.05 

0.002 

100 

96.6 

83.7 

28.0 

Gravel 	3.4 

Sand 	12.9 

Silt 	55.7 

Clay 	28.0 

0 

13.3 

57.7 

29.0 

USCS Description 

LEAN CLAY 

USCS Group Symbol Atterberg Limits Group Symbol 

CL CL - LEAN CLAY 

Auxiliary Information Wt Ret, gm % Retained % Finer 

12" Sieve - 300 mm 0 0.0 100.0 

6" Sieve - 150 mm 0 0.0 100.0 USDA Classification 
SILTY CLAY LOAM 3" Sieve - 75 mm 0 0.0 100.0 

COPYRIGHT CrJ 2025 GEOTECHNICAL TESTING SERVICES INC. 1-800-853-7309 



USDA CLASSIFICATION CHART 

Client Civil & Environmental Consultants, Inc. Boring TP-5B 
Client Project 153-121.0002 Closure Construction Central Waste Depth 4.0-8.0' 
Project No. 36291 Sample Bucket 

Lab Sample 36291016 
Sample Color: LIGHT OLIVE BROWN 
USCS Group Name: LEAN CLAY 
uJC.S broup SymDoi: LL uSUa: 	SaI r LLAY LUAIVi 	 AASn l U: 	A-b (9J 

Corrected for 0% gravel Sand Subsizes 
Percent Gravel, % 0.0 Corrected Percentages 
Percent Sand, % 13.3 Very Coarse Sand; 2-1 1.0 
Percent Silt, % 57.7 Coarse Sand; 1-0.5 1.3 
Percent Clay, % 29.0 Medium Sand; 0.5-0.25 2.4 

Fine Sand; 0.25-0.1 4.3 
Very Fine Sand; 0.1-0.05 4.3 
Total 13.3 

,nn tl. rI_.. 	 ,.  

~ 

100 % Silt 

• 

100 % Sand 	
50 % Sand 	 0% Sand 

% SAND 
	

• 

COPYRIGHT © 2015 GEOTECHNICAL TESTING SERVICES INC. 1-800-853-7309 
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• 

LABORATORY COMPACTION CHARACTERISTICS OF SOIL 

Client 	 Civil & Environmental Consultants, Inc. Boring 	 TP-6A 

Client Project 	153-121.0002 Closure Construction Ce Depth 	 0.0-4.0' 

Project No. 	 36291 	 Sample 	 Bucket 

Lab Sample No. 	 36291017 

Visual Description: 	LIGHT OLIVE BROWN LEAN CLAY WITH SAND 

WET DENS!TY TEST PARAMETERS 
Mold ID G G G G Test Method 	 ASTM D698 

Compaction Energy 	 Standard 
Test Procedure 	 A 
Mold Diameter, in 	 4 

Compacted Layers 	 3 

Blows Per Layer 	 25 

Rammer Weight / Fall 	 5.5 lbs / 12 in. 

Size of Material Used 	 -#4 Sieve 

Use: <5% Retained on #4 

Compaction Point # 	• 1 2 3 4 
Wt. Mold & WS, gm. 6235 6290 6330 6312 

Wt. Mold, gm. 4368 4368 4368 4368 
Wt. WS, gm. 1867 1922 1962 1944 
Mold Volume, cc 943 943 943 943 
Wet Density, gm./cc 1.98 2.04 2.08 2.06 
Wet Density, pcf 123.5 127.1 129.8 128.6 

WATER CONTENT OVERSIZE PARTICLE CORRECT/ON 
No Corrections Needed 

Percent of Oversize Rock (+#4 Sieve) = <5% 

(Based on As-received Screening & Soaking) 

W.C. of Finer Material, %(-#4 Sieve) = NA 

Tare Number 809 825 1003 538 
Wt. Tare & WS, gm. 915.8 881.3 915.7 1036.8 
Wt. Tare & DS, gm. 828.8 782.3 812.8 898.5 
Wt. Tare, gm. 103.2 102.6 191.3 191.8 
Water Content, % 12.0 14.6 16.6 19.6 

DRY DENSITY vs. WATER CONTENT SAMPLE SUMMARY 
LABORATORY TEST VALUES 

Water Content, % 12.0 14.6 16.6 19.6 Lab Optimum Water Content, % 	16.2 

Lab Maximum Dry Density, pcf 	111.4 Dry Density, pcf 110.3 111.0 111.3 107.5 

Note: Maximum Density and Optimum Woter Content reportedfrom estimated bestfit smooth curve! 

115.0 

u 
D. 
> 

110.0 
~ 

105.0 
10 	11 	12 	13 	14 	15 	16 	17 	18 	19 	20 	21 

Water Content, % 

Note: Compaded using manual hammer. 

Input Validation: BLS Reviewed By: AJD Date Tested: 10/12/15 
COPYRIGHT O 2015 GEOTECHNICAL TESTING SERVICES, INC. 1-800-853-7309 	WWW.GTS-LABS.COM  
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PARTICLE-SIZE ANALYSIS OF SOILS - ASTM D422 

Client 	 Civil & Environmental Consultants, Inc. 	 Boring 
Client Project 	 153-121.0002 Closure Construction Central Waste 	Depth 
Project No. 	 36291 	 Sample 

Lab Sample 
Sample Color: 	LIGHT OLIVE BROWN 
USCS Group Name: 	LEAN CLAY WITH SAND 
USCS Group Symbol: 	CL 	 USDA: 	SILTY CLAY LOAM 

TP-6A 
0.0-4.0' 

Bucket 

36291017 

AASHTO: 	A-6 (12) 

• 

MECHANICAL SIEVE 
Total Sample Sieve 

Size 
Nominal 

Opening, mm 
Dry 

Wt, gm 
Split Normalized 

% Retained % Finer 
Project 

Specifications Total Sample Wet Wt, gm (-3") 
Sample Split on Sieve 
Coarse Washed Dry Sample, gm 
Wet Wt Passing Split, gm 
Dry Wt. Passing Split, gm 
Total Sample Dry Wt, gm 

24930 
3/4" 
46 

24884 
21411 
21457 

3 75 0 1 	0.0% 100.0° 
2-1/2 	63 	 0 0.0% 	100.0% 

2" 	50 	 0 0.0% 	100.0% 
1-1/2 	37.5 0.0% 	100.0% 

1" 	25 0.0% 	100.0% 
3 4" 	19 	46.26 ; 	0.2% 	99.8% 

Split Sample - Passing 3/4" 1 2° 12.5 3.57 0.3% 99.4% 
Tare 	o. 
Tare + WS., gm 
Tare + DS., gm 

Tare, gm 
Water Content of Split Sample 
Wt. of DS., gm 

Wt. of +#200 Sample, gm 

516 
1296.9 

1130.16 

102.2 
16.2% 

1027.96 

178,29 

3 8" 9,5 S,04 0.5% 98.9% 
No. 4 	4.75 	12.17  1.2% 	97.8% 

No. 10 	2 	15,78 ;,;1.5% 	96.2% 
No. 20 	0.85 	15.89 M ~ 1.5% 	94.7% 
No. 40 	0.425 	17.71 -L,1.7% 	93.0% 
No. 60 	0.25 	29.43 2•9% 	90.1% 
No. 140 	0.106 	58.85 .5:76:;,a ) 	84.4% 
No. 200 	0.075 	19.85 ;'1.9% 	82.5% 

HYDROMETER (-41200) 
Tare No. 	 Q57 
Wt. Tare + DS., gm 	236.79 
Wt. Tare, gm 	 192.17 

Wt. Dispers., gm 	 5 
Wt. Dry Soil, gm (-11200 ) 	39.62 
a110 Dispersed Imin in Hamilton Beoch Mixer 

Specific Gravity 

a Factor 

2.68 
Tested 
0.9933 

Elapsed 	 R 

Time 	 Measured 
(min.) 

Temp 
*C 

Composite 

Correction 

R 

Corrected K Factor 

Percent 

Finer 
(%) 

Particle 

Diameter 
(mm) 

Adjusted 

% Finer 
(%) 

2 	 41 21.4 4.9 36.1 0.0133 90.5 0.0290 74.6% 
5 	 39 21.4 4.9 34.1 0.0133 85.5 0.0187 70.5% 

15 	 34.5 21.3 4.9 29.6 0.0133 74.2 0.0112 61.2% 
30 	 31.5 21.3 4.9 26.6 0.0133 66.7 0.0081 55.0% 
60 	 28.5 21.3 4.9 23.6 0.0133 59.2 0.0059 48.8% 

250 	 23.5 21.4 4.9 18.6 0.0133 46.6 0.0030 38.5% 
1440 	 18 20.9 5.0 13.0 0.0134 32.6 0.0013 26.9% 

USCS SOIL CLASSIFICATION USDA CLASSlFICATION 
Corrected For 100% Passing a 3"Sieve 

% Gravel (-3" & +#4) 	2.2 	Silt=36% Clay--46.4% 

Coarse=0.2; Fine=2 	 D60, mm 	NA 
% Sand (-#4 & +#200) 	15.3 	D30, mm 	NA 
Coarse=1.5; Medium=3.3; Fine=10.5 	010, mm 	NA 
% Fines (-#200) 	 82.5 	Cc 	NA 
% Plus #200 -3" 	 17.5 	Cu 	NA 

Particle 
Size 

(mm) 

Percent 
Finer 
(%) 

Percent of 
Each Component 

(Material) 	(%) 

Corrected 
Percent of 
-2.0 mm 
Material 
for USDA 100 

2 

0.05 

0.002 

100 

96.2 

79.1 

33.0 

Gravel 

Sand 

Silt 

Clay 

3.8 

17.1 

46.1 

33.0 

0 

17.8 

47.9 

34.3 

USCS Description 
LEAN CLAY WRH SAND 

USCS Group Symbol Atterberg Limits Group Symbol 
CL CL - LEAN CLAY 

Auxiliary lnformation Wt Ret m% Retained % Finer 
12" Sieve - 300 mm 0 0.0 100.0 
6" Sieve - 150 mm 0 0.0 100.0 USDA Classification 

SILTY CLAY LOAM 3" Sieve - 75 mm 0 0.0 100.0 
Input Validation 	Yes 	 Reviewed By: SVG 	 Date Tested 	9/21/2015 

COPYRIGHT O 2015 GEOTECHNICAL TESTING SERVICES INC. 1-800-853-7309 
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LIQUID LIMIT, PLASTIC LIMIT, AND PLASTICITY INDEX OF SOILS 

• ASTM D 4318 

Client Civil & Environmental Consultants, Inc. Boring 	TP-6A 

Client Project 153-121.0002 Closure Construction Central Waste 	Depth 	0.0-4.0' 

Project No. 36291 Sample 	Bucket 

Lab Sample 	36291017 

Soil Description: LIGHT OLIVE BROWN LEAN CLAY 

(-#40 Fraction) 

AS-RECEIVED W.C. SAMPLE SUMMARY 

Activity Index = .48; Liquidity Index = -.11 

Tare Number 516 Liquid Limit (LL), % 34 

Wt. Tare & WS, gm 1296.90 Plastic Limit (PL), % 18 

Wt. Tare & DS, gm 1130.16 Plasticity Index (PI) 16 

Wt. Tare, gm 102.20 USCS Group Symbol (-a40 Fraaion ) CL 

Water Content, % 16.2 USCS Group Name (ar40 Fraction) 	LEAN CLAY 

Sample Color: 	 LIGHT OLIVE BROWN 
PLASTIC LIMIT LIQUID LIMIT 

Points Run 3 Points 3 Points 

Tare Number 261 	228 	248 251 	209 244 

Wt. Tare & WS, gm 23.35 	23.28 	22.78 22.79 	22.90 22.18 

Wt. Tare & DS, gm 22.19 	22.18 	21.76 20.91 	21.12 20.58 

Wt. Tare, gm 15.89 	15.98 	16.08 15.79 	16.06 15.90 
Water Content, % 18.4 	17.7 	18.0 36.7 	35.2 34.2 

• # of Blows 	16 	 21 26 

PLASTICITY CHART FLOW CURVE 

40 

35 

30 

25 
c d « c 
~ 20 
d 

10 

5 

0 10 20 30 40 50 60 70 80 90 100 	0 

Liquid Limit 	 • 	 10 	 20 	25 30 	40 	50 60 
No. of Blows 

Input Validation: Yes 	 Reviewed By: 	SVG 	 Date Tested: 	9/21/2015 
COPYRIGHT © 2015 GEOTECHNICAL TESTING SERVICES INC. 1-800-853-7309 
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PARTICLE-SIZE ANALYSIS OF SOILS - ASTM 0422 

Client 	 Civil & Environmental Consultants, Inc. 	 Boring 
Client Project 	 153-121.0002 Closure Construction Central Waste 	Depth 
Project No. 	 36291 	 Sample 

Lab Sample 

Sample Color: 	LIGHT OLIVE BROWN 

USCS Group Name: 	LEAN CLAY WITH SAND 
USCS Grouo Svmbol: 	CL 	 USDA: 	SILTY CLAY LOAM 

TP-6A 

0.0-4.0' 

Bucket 

36291017 

AASHTO: 	A-6 (12) 

• 

100% 

90% 

c 
°u50% 

40% 

30%  

20% 

10% 

0% 
100 

I 

~ 

0.0001 

-r 

US Std. 
Sieve 
Size 

Particle 
Diameter 

(mm) 

Percent 
Finer ! f  

i 
3" 75 100.0% 

, 2-1/2' 63 100.0% 
80% 

 2" 50 100.0% 

1-1/2" 37.5 100.0% 
70% 

 1" 25 • 100.0% 

3/4" 19 99.8% 
( 1/2" 12.5 99.4% 

3 8" 9.5 98.9% 

a 
II I 

~ I ~ E 

~ 

I 	I 1 	I 
I 

( 

I 
~~E  

No. 4 4.75 97.8% 

No.10 2 96.2% 

No. 20 0.85 94.7% ~ 	1 ~ i 
No.40 0.425 93.0% 

No. 60 0.25 90.1% 

y J t 
 No. 140 0.106 84.4% 

No. 200 0.075 82.5% 

~ I i 
NA 0.0290 74.6% 

NA 0.0187 70.5% 
~ 

i E 	3 E III f 

~ I 

NA 0.0112 61.2% 

NA 0.0081 55.0% 
10 1 

Diameter, 

0.1 

mm 

0.01 0.001 NA 0.0059 48.8% 

NA 0.0030 38.5% 
NA 0.0013 26.9% 

USCS SOIL CLASSIFICATION USDA CLASSIFICATION 
Corrected For 100% Passing a 3"Sieve 

% Gravel (-3" &+#4) 	2.2 	Silt=36% Clay=46.4% 

Coarse=0.2; Fine=2 	 060, mm 	NA 

% Sand (-#4 & +#200) 	15.3 	D30, mm 	NA 
Coarse=1.5; Medium=3.3; Fine=10.5 	D10, mm 	NA 

% Fines (4t200) 	 82.5 	Cc 	NA 
% Plus #200 (-3") 	 17.5 	Cu 	NA 

Particle 

Size 

(mm) 

Percent 

Finer 

(%) 

Percent of 

Each Component 

(Material) 	(%) 

Corrected 

Percent of 

-2.0 mm 

Material 

for USDA 100 

2 

0.05 

0.002 

100 

96.2 

79.1 

33.0 

Gravel 	3.8 

Sand 	17.1 

Silt 	46.1 

Clay 	33.0 

0 

17.8 

47.9 

34.3 

USCS Desctiption 

LEAN CLAY WITH SAND 

USCS Group Symbol Atterberg Limits Group Symbol 

CL CL- LEAN CLAY 

Auxiliary Information Wt Ret, gm % Retained % Finer 
12" Sieve - 300 mm 0 0.0 100.0 
6" Sieve - 150 mm 0 0.0 100.0 USDA Classification 

SILTY CLAY LOAM 3" Sieve - 75 mm 0 0.0 100.0 

COPYRIGHT U 2015 GEOTECHNfCAL TESTING SERVICES INC. 1-800-853-7309 
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100 % Silt 

• Client 

Client Project 
Project No. 

Sample Color: 

USCS Group Name: 

USDA CLASSIFICATION CHART 

Civil & Environmental Consultants, Inc. 	 Boring 	TP-6A 
153-121.0002 Closure Construction Central Waste 	Depth 	0.0-4.0' 
36291 	 Sample 	Bucket 

Lab Sample 36291017 
LIGHT OLIVE BROWN 

LEAN CLAY WITH SAND 
vJl,~ t7f UUF7 ~YIIIUUI: ..L UJVM: 	31L1 T .LAT LlJM1Y1 	 AA~hI I U: 	A-b 

Corrected for 0% gravel Sand Subsii 
Percent Gravel, % 0.0 Corrected Perce 
Percent Sand, % 17.8 Very Coarse Sand; 2-1 
Percent Silt, % 47.9 Coarse Sand; 1-0.5 
Percent Clay, % 34.3 Medium Sand; 0.5-0.25 

Fine Sand; 0.25-0.1 
Very Fine Sand; 0.1-0.05 

1.3 

1.7 
3.4 

6.3 
5.1 
17.8 

100 % Sand 	
50 % Sand 	 0% Sand 

% SAND \\ 

COPYRIGHT O 2015 GEOTECHNICAL TESTtNG SERVICES !NG 1-SOO-8S3-7309 
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VIEASL72EhIENT OF IIYDRAULIC CON-DUCTIVITY OF SATURATED POROUS MATF.RIALS USING A FLE!CIBLE WAI.L PERMEAMETER 

ASTM D5084-00 Method F; Mercury U-Tube Permometer - Inflow Volume = Outflow Volume 

Client 	. Civil & Environmental Consultants, Inc. Boring TP-6A 
Client Project 153-121.0002 Closure Construction Central Waste Depth 0.0-4.0' 
Project No. 36291 Sample Bucket 
Visual Description LIGHT OLIVE BROWN LEAN CLAY WPI'H SAND Lab Sample No. 36291017 
Samnle Coridition Remolded 

SAMPLE CONDITIONS TEST CONSTA.'VTS & EQUATIONS SAMPLE SUAIMARY 
Sample Status Initial Final Pipette Area, a, - cm2 

Annulus Area, a~, ctn2 
Manometer Constant, M, =aa°/(a,+a°), cm2 
Manometer Constant, M2 = 1+ ap/a, 

Sample Constant, S = UA, cm 1 
Specific Gravity, S= 8y8 - Sa, gm/cc 
Test Constant, C = M1S/8 
Mercury Level at Equilibriunt, R,,.,, cm 
Mercury Level of Pipette at t--0, R.,,, cm 
Initial Head Difference, zt =(R~-R,y)M2, cm 
Trial Constant, T= M2 / zl, cm 
Temperature Correction for 20°C, Rt 

0.031416 
0.76712 
0.03018 

1.0410 
0.186 
12.562 

4.47E-04 
3.1 

11.3 
8.54 

0.1220 

0.976 

Avg..Hydraulic Conductivity, k20, cm/sec 
Initial Water Content, % 
Initial Dry Density•, pcf 
% Compaction 
Sample Status 
B Parameter 
Permeant 
Cell Pressure, psi 
Back Pressure, psi 
Avg.(Mid-Height) Confining Stress, psi 
Maximum Gcadient 
Average Test Temperature, °C 

6.OE-07 
18.0°0 
106.4 

95.5% 
Remolded 

95 
Deaired Water 

105 
100 

5 
13.8 
21.0 

Tare Number 40 2075 
Wt. Tare & WS, gm 176.2 809.78 
Wt. Tare & DS, gm 161.88 694.02 
Wt. Tare, gm 82.5 152.55 
Moisture Content, % 18.0% 21.4% 
Wt. Tube & WS., gm 637.8 NA 
Wt. Of Tube, gm 0 NA 
Wt. Of WS., gm 637.8 655.9 
Length 1, in 3 3.045 
Length 2, in 3 3.054 
Length 3, in 3 3.061 
Top Diameter, in 2.864 2.883 TEST DATA 
Middle Diameter, in 2.865 2.881 tl 

Elapsed 
Time ' 
min 

R. 
Mercury 
Height 

cm 

Azp 
R~ R~ 

cm 

i 
Gradient 

cm / cm 

Ht 
Head 

cm 

AHt 
Percent of Initial 
Head from t=0 

% 

a m„ 	a',,° • 
Effective Stress 

Max 	Min 
psi 	psi 

k2o 
Hydraulic 

Condnctivity 
cm/sec 

Bottom Diameter, in 2.8655 2.836 
Average Length, L, cm 7.62 7.76 

Average Area, A, cm^2 41.59 41.64 
Sample Volume, cc 316.9 322.9 0.00 11.3 0 13.8 107.2 100.0% 5.76 4.24 NA 
Unit Wet Wt., gm/cc 2.01 2.03 0.11 11.2 0.1 13.7 105.9 98.8% 5.75 4.25 7.94E-07 
Unit Wet Wt., pcf 125.6 126.7 0.24 11.1 0.2 13.5 104.6 97.6% 5.74 4.26 7.52E-07 
Unit Dry Wt., pcf 106.4 104.4 0.40 11 0.3 13.3 103.3 96.3% 5.73 4.27 6.72E-07 
Unit Dry Wt., gm/cc 1.71 1.67 0.57 10.9 0.4 13.2 102.0 95.1% 5.73 4.27 6.40.E-07 
Specific Gravity, Assumed 2.7 2.7 0.75 10.8 0.5 13.0 100.7 93.9% 5.72 4.28 6.12E-07 
Void Ratio, e 	• 0.583 0.614 0.95 10.7 0.6 12.8 99.4 92.7% 5.71 4.29 5.83E-07 
Porosity, n 0.368 0.380 1.17 10.6 0.7 12.6 98.1 91.5% 5.70 4.30 5.56E-07 
Pore Volume, cc 116.77 122.81 
Saturation, % 83.5% 

ELAPSED T:1A1E vs. IIYDRAULIC CONDUCiTIV1TY 

1 E-05 

5, 
Y 
U 
0 

-C 
Hydraulic Conductivity (20°C) k20 = Rt - In (1-AzpT) 

t 

N 
d 

1 E-06 
a 
c 
U 

~ 

1E-07 

H,daulic Cmductiviry 

Avenge H.C. ova lut 2 m.Winp 

- - 	0.85b1.15AvaugeH.G 

0 0.2 0.4 	 0.6 	 0.8 	 1 	 1.2 
Elapsed Time, t, min 

1.4 

v auunuuu. ru.v 	 acevt°weu ny: n vo, 	 Date 1ested: 	11/17/2015 

Note: The average Hydraulic Conductivity is cdcu/ated using the average ofthe !ast 4 determinafions where all requisite J!ow and Hydrau!ic Conductiv(ty conditions are achieved! 

Prerequisits: /nflow /Outf!ow Ratio = I by definition ortest procedure. Final Hydraulic Conductivity =+-25%ofaverage Hydraulic Conductivtty when k> /E-8 cm/sec and +-50% when k < IE-8 ctn/sec. 	

• COPYRIGHT ® 2014 GEOTECH.YIl.:4L TESTI'VGSERVICES, INC. 1-800-853-7309 
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LABORATORY COMPACTION CHARACTERISTICS OF 5011 

Client 	 Civil & Environmental Consultants, Inc. Boring 	 TP-6B 

Client Project 	153-121.0002 Closure Construction Ce Depth 	 4.0-8.0' 

Project No. 	 36291 	 Sample 	 Bucket 

Lab Sample No. 	 36291018 

Visual Description: 	YELLOWISH BROWN LEAN CLAY WITH SAND 

WET DENSITY TEST PARAMETERS 
Mold ID G G G G Test Method 	 ASTM 	D698 

Compaction Energy 	 Standard 
Test Procedure 	 A 
Mold Diameter, in 	 4 

Compacted Layers 	 3 
Blows Per Layer 	 25 

Rammer Weight / Fall 	 5.5 lbs / 	12 in. 

Size of Material Used 	 -#4 Sieve 

Use: <5% Retained on #4 

Compaction Point # 1 2 3 4 
Wt. Mold & WS, gm. 6237 6295 6348 ' 6311 
Wt. Mold, gm. 4368 4368 4368 4368 
Wt. WS, gm. 1869 1927 1980 1943 
Mold Volume, cc 943 943 943 943 
Wet Density, gm./cc 1.98 2.04 2.10 2.06 
Wet Density, pcf 123.6 127.4 131.0 128.5 

WATER CONTENT OVERSIZE PARTICLE CORRECTION 
No Corrections Needed 

Percent of Oversize Rock (+#4 Sieve) = <5% 
(Based on As-received Screening & Soaking) 

W.C. of Finer Material, %(-#4 Sieve) = NA 

Tare Number 979 453 831 916 
Wt. Tare & WS, gm. 887.9 848.6 84S.7 931.4 
Wt. Tare & DS, gm. 804.3 752 736.8 795 
Wt. Tare, gm. 102.2 85.4 101.9 98.6 
Water Content, % 11.9 14.5 17.2 19.6 

DRY DENSITY vs. WATER CONTENT SAMPLE SUMMARY 
LABORATORY TEST VALUES 

Water Content, % 11.9 14.5 17.2 19.6 Lab Optimum Water Content, % 	16.3 

Lab Maximum Dry Density, pcf 	112.0 Dry Density, pcf 110.5 111.3 111.8 107.5 

Note: Maximum Density and Optimum Water Content reportedfrom estimated bestfit smooth curve! 

115.0 

a 

11 	12 	13 	14 	15 	16 	17 
	

18 	19 	20 	21 
Water Content, % 

Note: Compocted using monual hammer. 

Input Validation: BLS 
	

Date Tested: 10/11/15 
COPYRIGHT O 2015 GEOTECHNICAL TESTING SERVICES, INC. 1-800-853-7309 	WWW.GTS-LABS.COM  
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[j LABORATORY COMPACTION CHARACTERISTICS OF SOIL 

Client 	 Civil & Environmental Consultants, Inc. Boring 	 TP-6B 
Client Project 	153-121.0002 Closure Construction Ce Depth 	 4.0-8.0' 
Project No. 	36291 	 Sample 	 Bucket 

Lab Sample No. 	 36291018 
Visual Description: 	YELLOWISH BROWN LEAN CLAY WITH SAND 

WET DENSITY TEST PARAMETERS 
Mold ID C D C D Test Method 	 ASTM D1557 

Compaction Energy 	 Modified 
Test Procedure 	 A 
Mold Diameter, in 	 4 
Compacted Layers 	 5 
Blows Per Layer 	 25 
Rammer Weight / Fall 	 10 lbs / 18 in. 
Size of Material Used 	 -#4 Sieve 
Use: <5% Retained on #4 

Compaction Point# 1 2 3 4 
Wt. Mold & WS, gm. 6191 6273 6296 6244 
Wt. Mold, gm. 4216 4214 4216 4214 
Wt. WS, gm. 1975 2059 2080 2030 
Mold Volume, cc 944 946 944 946 
Wet Density, gm./cc 2.09 2.18 2.20 2.15 
Wet Density, pcf 130.6 135.8 137.5 133.9 

WATER CONTENT OVERSIZE PARTICLE CORRECTION 
No Corrections Needed 

Percent of Oversize Rock (+#4 Sieve) = <5% 
(Based on As-received Screening & Soaking) 

W.C. of Finer Material, % (-#4 Sieve) = NA 

Tare Number 809 523 1001 574 
Wt. Tare & WS, gm. 862.9 885.5 910.3 918.7 
Wt. Tare & DS, gm. 800.6 804.2 822.3 817.9 
Wt. Tare, gm. 102.8 106.4 192.2 198.9 
Water Content, % 8.9 11.7 14.0 16.3 

DRY DENSITY vs. WATER CONTENT SAMPLE SUMMARY 
LABORATORY TEST VALUES 

Water Content, % 8.9 11.7 14.0 16.3 Lab Optimum Water Content, % 	12.2 

Lab Maximum Dry Density, pcf 	121.7 Dry Density, pcf 119.9 121.6 120.7 115.1 

Note: Maximum Density and Optimum Water Content reportedfrom estimated bestfit smooth curve! 

125.0 

w 
~ 

> 
- - - - - - - 

~ 

~ 	120.0  

o 	 ~ 

---------- DD = .%:Lab 
115.0 

7 	8 	9 	10 	11 	12 	13 	14 	15 	16 	17 	18 
Water Content, % 

Note: Compacted with automatic compaction machine 

Input Validation:. BLS 	Reviewed By: AJD 	 Date Tested: 10/08/15 
COPYR!GHT © 2015 GEOTECHNICAL TESTING SERVICES, INC. 1-800-853-7309 	WWW.GTS-LABS.COM  
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PARTICLE-SIZE ANALYSIS OF SOILS - ASTM D422 

Ô Client 
Client Project 
Project No. 

Sample Color: 
USCS Group Name: 
USCS Group Symbol: 

Civil & Environmental Consultants, Inc. 
153-121.0002 Closure Construction Central Waste 
36291 

YELLOWISH BROWN 
LEAN CLAY WITH SAND 
CL 	 USDA: 	CLAY LOAM 

Boring TP-6B 
Depth 4.0-8.0' 
Sample Bucket 
Lab Sample 36291018 

AASHTO: 	A-6 (9) 

Ô 

MECHANIC'AL SIEVE 
Total Sample Sieve 

Size 
Nominal 

Opening, mm 
Dry 

Wt, gm 
Split Normalized 

% Retained % Finer 
Project 

Specifications Total Sample Wet Wt, gm (-3") 
Sample Split on Sieve 
Coarse Washed Dry Sample, gm 
Wet Wt Passing Split, gm 
Dry Wt. Passing Split, gm 
Total Sample Dry Wt, gm 

28305 
• 3/4" 

572 
27733 
23912 
24484 

3 75 0.0 100.0%  
2-1/2 	63 	 0 0.0% 	100.0% 

2" 	50 	260.37  1.1% 	98.9% 
1-1 2" 	37.5 	167.78 0.7% 	98.3% 
1 	25 	130.28 w 	0.5% 	97.7% 

3 4" 	19 	13.6 y 	0.1% 	97.7% 
Split Sample - Passing 3/4" 1 2" 12.5 0 0.0% 97.7% 

Tare No. 
Tare + WS., gm 
Tare + DS., gm 
Tare, gm 
Water Content of Split Sample 
Wt. of DS., gm 

Wt. of +#200 Sample, gm 

968 

1146.7 
1002.89 

102.8 
16.0% 

900.09 

172.52 

3 8" 9.5 1.06 ` 	0.1% 97.5% 
No. 4 	4.75 	10.6 1.2% 	96.4% 
No. 10 	2 	17.13 1.9% 	94.5% 
No. 20 	0.85 	18.46 2.0% 	92.5% 
No. 40 	0.425 	19.56 ' 2•1% 	90.4% 
No. 60 	0.25 	30.15 _3.3% 	87.1% 
No. 140 	0.106 	55.36 81.1% 
No. 200 	0.075 	20.2 2•2% 	78.9% 

HYDROMETER (-11200) 
Tare No. 	 1014 
Wt. Tare + DS., gm 	238.24 
Wt. Tare, gm 	 194.82 

Wt. Dispers., gm 	 5 
Wt. Dry Soil, gm (-J1200 ) 	38.42 
-N10 Dispersed lmin in Hamilton Beach Mixer 

Specific Gravity 

a Factor 

2.67 
Tested 
0.9955 

Elapsed 	 R 

Time 	 Measured 
(min.) 

Temp 

sC 

Composite 

correction 

R 

Corrected K Factor 

Percent 

Finer 
(%) 

Particle 

Diameter 
(mm) 

Adjusted 

% Finer 
(%) 

2 	 39.5 21.4 4.9 34.6 0.0134 89.7 0.0295 70.8% 
5 	 37 21.4 4.9 32.1 0.0134 83.2 0.0190 65.7% 

15 	 32.5 21.2 4.9 27.6 0.0134 71.5 0.0114 56.5% 
30 	 29 21.2 4.9 24.1 0.0134 62.4 0.0083 49.3% 
60 	 26 21.2 4.9 21.1 0.0134 54.7 0.0060 43.2% 
250 	 21 21.4 4.9 16.1 0.0134 41.7 0.0030 32.9% 

1440 	 16.5 20.9 5.0 11.5 0.0135 29.8 0.0013 23.5% 
USCS SOIL CLASSIFICATION USDA CLASSIFJCATlON 

Corrected For 100% Passing a 3"Sieve 
% Gravel (-3" & +#4) 	3.6 	Silt=38.4% Uay--40.5% 

Coarse=2.3; Fine=1.3 	 D60, mm 	NA 
% Sand (-#4 &+it200) 	17.5 	D30, mm 	NA 
Coarse=1.9; Medium=4.1; Fine=11.5 	D10, mm 	NA 
% Fines (-it200) 	 78.9 	 Cc 	NA 
% Plus #200 -3" 	 21.1 	Cu 	NA 

Particle 
Size 

(mm) 

Percent 
Finer 
(%) 

PerceM of 
Each Component 

(Material) 	(%) 

Corrected 
Percent of 
-2.0 mm 
Material 
for USDA 100 

2 

0.05 

0.002 

100 

94.5 

75.4 

28.3 

Gravel 

Sand 

Silt 

Clay 

5.5 

19.1 

47.1 

28.3 

0 

20.3 

49.8 

30.0 

USCS Description 
LEAN CLAY WITH SAND 

USCS Group Symbol Atterberg Limits Group Symbol 
CL CL - LEAN CLAY 

Auxiliary lnformation Wt Ret, gm % Retained % Finer 
12" Sieve - 300 mm 0 0.0 100.0 
6" Sieve - 150 mm 0 0.0 100.0 USDA Classification 

CLAY LOAM 
• Input Validation 

3" Sieve 75 mm 0 0.0 100.0 
Yes 	 Reviewed By: SVG 	 Date Tested 	9/21/2015 

COPYRIGHT O 2015 GEOTECHNICAL TESTING SERVICES INC. 1-800-853-7309 



LIQUID LIMIT, PLASTIC UMIT, AND PLASTICITY INDEX OF SOILS 

ASTM D 4318 

Client 	 Civil & Environmental Consultants, Inc. 	 Boring 	TP-6B 
Client Project 	 153-121.0002 Closure Construction Central Waste 	Depth 	4.0-8.0' 
Project No. 	 36291 	 Sample 	Bucket 

Lab Sample 36291018 
Soil Description: 	YELLOWISH BROWN LEAN CLAY 
(-tt40 Fractionl 

AS-RECEIVED W.C. SAMPLESUMMARY 

Activity Index = .49; Liquidity Index = -.07 
Tare Number 968 Liquid Limit (LL), % 31 
Wt. Tare & WS, gm 1146.70 Plastic Limit (PL), % 17 
Wt. Tare & DS, gm 	 1002.89 Plasticity Index (PI) 14 
Wt. Tare, gm 102.80 USCS Group Symbol (-#aoFraction ) CL 
Water Content, % 16.0 USCS Group Name (-a4o Froccion ) 	LEAN CLAY 

Sample Color: 	 YELLOWISH BROWN 
PLASTIC LIMIT LIQUID LIMIT 

Points Run 3 Points 3 Points 
Tare Number 213 204 265 240 	233 255 
Wt. Tare & WS, gm 	23.07 22.71 22.76 22.82 	23.24 23.67 
Wt. Tare & DS, gm 21.99 21.73 21.76 21.16 	21.49 21.86 
Wt. Tare, gm 15.89 • 16.03 15.98 15.98 	15.87 15.93 
Water Content, % 17.7 17.2 17.3 32.0 	31.1 30.5 

# of Blows 	18 	 24 29 

PLASTICITY CHART • FLOW CURVE 

60 
35 

~ ----------------- --------- ------_--------.... 
, _______~~w----O•- ~---- 	-- ~~~M W_T W 

30 , -----------------.---_ ___ ______._------__- 

' 25 ~ 40 --_-____ 	n.----_ 
« 

- _---_ 	_ -___ . ___._ -___. _--___. ---_- .--- a ________________.---_ --- ---_-__.___ 
_---------------- .__--- _. --____. _-------- ~ 30 

aY o 
V 

_........-..---------- 
TPL  

~---- -_-'. -------• --'_-.. ----- 
~ ~; 

,0 15 
~M1tMC~=iS 

--------------- -- -- ------ -__ - •' 
' 

3 20 --------- 	----- - 	-- -- ---- ---- -- 
M - Elas ic Si 10 .--____------_-___ .---- ---- _.  

10 -------------- -----------------,---_ --- - ---_ •___.________----•--_. --- _ 
S CL-rvl' -----------------._-_-__---.______._-__-._-__ ML-Sik 

---'----------- ---- - ----- ---- -` 
0 - 	

- --_ - - 

0 	10 20 30 40 50 	60 	70 80 	90 100 0 

Liquid Limit 10 	 20 	25 	30 	40 	50 	60 
No. of Blows 

Input Validation: Yes 	 Reviewed By: 	SVG 	 Date Tested: 	9/21/2015 
COPYRlGHT O 2015 GEOTECHNICAL TESTING SERVICES INC. 1-800-853-7309 
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PARTICLE-SIZE ANALYSIS OF SOILS - ASTM D422 

• Client 

Client Project 

Project No. 

Sample Color: 

USCS Group Name: 

USCS Grouo Svmbol: 

Civil & Environmental Consultants, Inc. 

153-121.0002 Closure Construction Central Waste 

36291 

YELLOWISH BROWN 

LEAN CLAY WITH SAND 

CL 	 USDA: 	CLAY LOAM 

Boring TP-6B 

Depth 4.0-8.0' 

Sample Bucket 

Lab Sample 36291018 

AASHTO: 	A-6 (9) 

a 

a 

( 
80% 

70% 	~ 

~ 	( 

40% 

30% 

20% 

10% 	iI 

{4
) 

0% 
100 

i 

~ 

0.0001 

US Std. 

Sieve 

Particle 

Diameter 

Percent 

Finer 
100%  ;I  

I ~ (~ 3" 75 100.0% 

2-1/2" 63 100.0% 

~ (.  I 	~ 

! 

~ 

~ 

i 

2" 50 98.9% 

 1-1/2" 375 98.3% 
~ 

~~ 	~ 

I 

l~; 

1"  • 25 97.7% 

3/4" 19 97.7% 

I tIl  

, 

l 

i~ 

I 

1 2" 12.5 97.7a/o 

3 8" 9.5 97.5% 

No.4 4.75 96.4% 

No. 10 2 94.S /o 

No.20 0.85 92.5% 

No. 40 0.425 90.4% 

No.60 0.25 87.1% 

No.140 0.106 81.1% 

No.200 0.075 78.9% • I I 
NA 0.0295 70.8% 

NA 0.0190 65.7% 

1 I 

	

~ 

I 

` 

 l 

! ~ ~ 

	~ 

~~ ~ ~ 
NA 0.0114 56.5% 

NA 0.0083 49.3% 
 10 1 

Diameter, 

0.1 

mm 

0.01 0.001 NA 0.0060 43.2% 

NA 0.0030 32.9% 
NA 0.0013 23.5% 

USCS SOIL CLASSfFICATION USDA CLASSIFICATION 
Corrected For 100% Passing a 3"Sieve 

% Gravel (-3" & +#4) 	3.6 	Silt=38.4% Clay=40.5% 

Coarse=2.3; Fine=1.3 	 060, mm 	NA 

% Sand (-#4 & +#200) 	17.5 	D30, mm 	NA 

Coarse=1.9; Medium=4.1; Fine=11.5 	D10, mm 	NA 

% Fines (-#200) 	 78.9 	Cc 	NA 

% Plus #200 (-3") 	 21.1 	Cu 	NA 

Particle 

Size 

(mm) 

Percent 

Finer 

(%) 

Percent of 

Each Component 

(Material) 	(%) 

Corrected 

Percent of 

-2.0 mm 

Material 

for USDA 100 

2 

0.05 

0.002 

100 

94.5 

75.4 

28.3 

Gravel 	5.5 

Sand 	19.1 

Silt 	47.1 

Clay 	28.3 

0 

20.3 

49.8 

30.0 

USCS Description 

LEAN CLAY WITH SAND 

USCS Group Symbol Atterberg Limits Group Symbol 

CL CL- LEAN CLAY 

Auxiliary Information Wt Ret, gm % Retained % Finer 

12" Sieve - 300 mm 0 0.0 100.0 

6" Sieve - 150 mm 0 0.0 100.0 USDA Classification 

CLAY LOAM 3" Sieve - 75 mm 0 0.0 100.0 

COPYRIGHT O 2015 GEOTECHNICAL TESTING SERVICES INC. 1-800-853-7309 



USDA CLASSIFICATION CHART 

Client Civil & Environmental Consultants, Inc. Boring TP-6B 	 • 
Client Project 153-121.0002 Closure Construction Central Waste Depth 4.0-8.0' 
Project No. 36291 Sample Bucket 

Lab Sample 36291018 
Sample Color: YELLOWISH BROWN 
USCS Group Name: LEAN CLAY WITH SAND 
USCS Group Symbol: 	CL 	 USDA: 	CLAY LOAM 	 AASHTO: 	A-6 (9) 

Corrected for 0% gravel 	 Sand Subsizes 
Percent Gravel, % 	0.0 	 Corrected Percentages 
Percent Sand, % 	20.3 	 Very Coarse Sand; 2-1 	 1.7 
Percent Silt, % 	49.8 	 Coarse Sand; 1-0.5 	 2.1 
Percent Clay, % 	30.0 	 Medium Sand; 0.5-0.25 	 4.0 

Fine Sand; 0.25-0.1 	 6.7 
Very Fine Sand; 0.1-0.05 	 5.7 
Total 	 20.3 

100 % Clay 	0 % Silt 

% CLAY 	
% SILT 

------~ 

50 % Clay 	
CLAY 	 50 % Silt 

SIL C Y 
SAN 
CLAY 

Y L 	 IL CLA 
LOAM 

SAND 	Y LO 

L A 	 IL OA 
VA  LO 

/S4
AN OA Y 	 SILT 

S 
	

100 % Silt 

100 % Sand 	
50 % Sand 	 0% Sand 

% SAND \\ 

COPYRIGHT O 201S GEOTECHNICAL TESTING SERVICES INC. 1-800-8S3-7309 
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Input Validation: BLS 
	

By: AJD 

WS, gm. 	 1893 	2009 	2085 	2066 	 Compacted Layers 	 5 

Use: <5% Retained on #4 

d Volume, cc 	944 	946 	944 	946 	 Blows Per Layer 	 25 
Density, gm./cc 	2.01 	2.12 	2.21 	2.18 	 Rammer Weight / Fall 	 10 lbs / 18 in. 
Density, pcf 	125.2 	132.5 	137.9 	136.2 	 Size of Material Used 	 -#4 Sieve 

WATER CONTENT 	 OVERSIZE PARTICLE CORRECTION 
No Corrections Needed 

W.C. of Finer Material, %(-#4 Sieve) = NA 

Number 	 457 	117 	462 	53 
Tare & WS, gm. 	787.8 	828.6 	826.8 	815.3 
Tare & DS, gm. 	751.2 	765.1 	748.5 	724 	 Percent of Oversize Rock (+#4 Sieve) = <5% 

Tare, gm. 	 85.4 	83.4 	85.9 	84.8 	 (Based on As-received Screening & Soaking) 

er Content, % 	5.5 	9.3 	11.8 	14.3 

DRY DENSITY vs. WATER CONTENT 	 SAMPLE SUMMARY 
LABORATORY TEST VALUES 

er Content, % 	5.5 	9.3 	11.8 	14.3 	 Lab Optimum Water Content, % 	11.8 

Density, pcf 	118.7 	121.2 	123.3 	119.2 	 Lab Maximum Dry Density, pcf 	123.3 

Note: Maximum Density and Optimum Water Content reportedfrom estimated bestfit smooth curve! 

125.0 

u n 
> 

I

~ 120.0 

5 	6 	7 	8 
	

9 	10 	11 	12 	13 	14 	15 	16 
Water Content, % 

Note: Compocted with automatic compoction machine 

Date Tested: 10/07/15 

IWe 

115.0 

4 

_ _ _ - 	- _ - - 	- 

- 	---------• 	--------- 	-------~- 	-......- 	 - 	, 9_%aLab 	DD•-, 
117. 

1 

Ô 
LABORATORY COMPACTION CHARACTERISTICS OF SOIL 

Client Civil & Environmental Consultants, Inc. Boring TP-7A 

Client Project 153-121.0002 Closure Construction Ce Depth 0.0-4.0' 

Project No. 36291 	 Sample Bucket 

Lab Sample No. 36291019 

Visual Description: YELLOWISH BROWN LEAN CLAY WITH SAND 

WET DENSITY TEST PARAMETERS 
Mold ID C D C D Test Method ASTM D1557 
Compaction Point # 1 2 3 4 Compaction Energy Modified 
Wt: Mold & WS, gm. 6109 6223 6301 6280 Test Procedure A 
Wt. Mold, gm. 4216 4214 4216 4214 Mold Diameter in 4 

• 

• 
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PARTICLE-SIZE ANALYSIS OF SOILS - ASTM D422 

Ô Client 
Client Project 
Project No. 

Sample Color: 
USCS Group Name: 
USCS GrouD Svmbol: 

Civil & Environmental Consultants, Inc. 
153-121.0002 Closure Construction Central Waste 
36291 

YELLOWISH BROWN 
LEAN CLAY WITH SAND 
CL 	 USDA: 	SILT LOAM 

Boring TP-7A 
Depth 0.0-4.0' 
Sample Bucket 
Lab Sample 36291019 

AASHTO: 	A-4 (31 
MECHANICAL SIEVE 

Total Sample Sieve 
Size 

Nominal 
Opening, mm 

Dry 
Wt, gm 

Split Normalized 
% Retained % Finer 

Project 
Specifications Total Sample Wet Wt, gm (-3") 

Sample Split on Sieve 
Coarse Washed Dry Sample, gm 
Wet Wt Passing Split, gm 
Dry Wt. Passing Split, gm 
Total Sample D.ry Wt, gm 

26466 
3/4" 
129 

26337 
22894 

. 	23023 

3 75 0 4 	0.0% 100.0%  
2-1/2 	63 	 0 0.0% 	100.0% 

2 	50 	 0 0.0% 	100.0% 
1-1/2 	37.5 	 0 0.0% 	100.0% 

1" 	25 	82,89 0.4% 	99.6% 
374 	19 	45.83 '( 	0.2% 	99.4% 

Split Sample - Passing 3/4" 1 2° 12.5 0 0.0a.6 	
• 

99.4% 
Tare No. 
Tare + WS., gm 
Tare + DS., gm 

Tare, gm 
Water Content of Split Sample 
Wt. of DS., gm 

Wt. of +#200 Sample, gm 

531 
1235.8 
1100.23 

198.7 
15.0% 
901.53 

205.33 

3 8" 9.5 1.99 ~i 	0.2% 99.2% 
No. 4 	4.75 	6.85 J 	0.8% 	98.5% 
No. 10 	2 	 7,67 "j 	0.8% 	97.6% 
No. 20 	0.85 	10.09 ::j; 	1.1% 	96.5% 
No. 40 	0.425 	15.13 1.7% 	94.8% 
No. 60 	0.25 	41.35 ~ 4:6% 	90.3% 

No. 140 	0.106 	94.87 79.8% 
No. 200 	0.075 	27.38 == 3.0% 	76.8% 

HYDROMETER (-#200) 
Tare No. 	 Q58 
Wt. Tare + DS., gm 	233.15 
Wt. Tare, gm 	 193.59 

Wt. Dispers., gm 	 5 
Wt. Dry Soil, gm (-#200 ) 	34.56 
-1110 Dispersed Imin in Hamilton Beach Mixer 

Specific Gravity 

a Factor 

2.67 
Tested 
0.9955 

Elapsed 	 R 

Time 	 Measured 
(min.) 

Temp 

*C 

composiee 

Corredion 

R 

Corrected K Factor 

Percent 

Finer 
(%) 

Particle 

Diameter 
(mm) 

Adjusted 

% Finer 
(%) 

2 	 33.5 21.4 4.9 28.6 0.0134 82.4 0.0310 63.3% 
5 	 30.5 21.4 4.9 25.6 0.0134 73.7 0.0200 56.6% 

15 	 25 21.2 4.9 20.1 0.0134 57.9 0.0120 44.5% 
30 	 22 21.1 5.0 17.0 0.0134 49.0 0.0087 37.6% 
60 	 18.5 21.1 • 5.0 13.5 0.0134 38.9 0.0063 29.9% 

250 	 15 21.3 4.9 10.1 0.0134 29.1 0.0031 22.3% 
1440 	 12 20.9 5.0 7.0 0.0135 20.2 0.0013 15.5% 

USCS SOlL CLASSIFICATION USDA CLASS!FlCAT!ON 
Corrected For 100% Passing a 3" Sieve 

% Gravel (-3" & +#4) 	1.5 	Silt=49.2% aay=27.4% 
Coarse=0.6; Fine=1 	 D60, mm 	NA 
% Sand (-#4 & +#200) 	21.7 	D30, mm 	NA 
Coarse=0.8; Medium=2.8; Fine=18 	D10, mm 	NA 
% Fines (-#200) 	 76.8 	Cc 	NA 
% Plus #200 -3" 	 23.2 	Cu 	NA 

Particle 
Size 

(mm) 

Percent 	. 
Finer 
(%) 

Percent of 
Each Component 

(Material) 	(%) 

Corrected 
Percent of 
-2.0 mm 
Material 
for USDA 100 

2 

0.05 

0.002 

100 

97.6 

70.6 

18.7 

Gravel 

Sand 

Silt 

Clay 

, 
2.4 

27.0 

51.9 

18.7 

0 

27.7 

53.1 

19.2 

USCS Description 
LEAN CLAY WITH SAND 

USCS Group Symbol Atterberg Limits Group Symbol 
CL CL - LEAN CLAY 

Auxiliary lnformation Wt Ret gm % Retained % Finer 
12" Sieve - 300 mm 0 0.0 100.0 
6" Sieve - 150 mm 0 0.0 100.0 USDA Classification 

SILT LOAM 3" Sieve - 75 mm 0 0.0 100.0 
Input Validation 	Yes 	 Reviewed By: SVG 	 Date Tested 	9/21/2015 

COPYRIGHT © 2015 GEOTECHNICAL TESTING SERVICES INC.1-800-853-7309 
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25 

20 

c 15 

3 10 

5 

• 

Client 

Client Project 

Project No. 

Soil Description: 

LIQUID LIMIT, PLASTIC LIMIT, AND PLASTICITY INDEX OF SOILS 

ASTM D 4318 

Civil & Environmental Consultants, Inc. 	 Boring 	TP-7A 

153-121.0002 Closure Construction Central Waste 	Depth 	0.0-4.0' 

36291 	 Sample 	Bucket 

Lab Sample 36291019 
YELLOWISH BROWN LEAN CLAY 

(-1140 hraction) 

AS-RECEIVED W.C. 	 SAMPLESUMMARY 

Activity Index = .43; Liquidity Index = .13 
Tare Number 	 531 	 Liquid Limit (LL), % 	 22 
Wt. Tare & WS, gm 	 1235.80 	 Plastic Limit (PL), % 	 14 

Wt. Tare & DS, gm 	 1100.23 	 Plasticity Index (PI) 	 g 
Wt. Tare, gm 	 198.70 	 USCS Group Symbol (-u4oFrocrion ) 	CL 
Water Content, % 	 15.0 	 USCS Group Name (-a40 Froaion ) 	LEAN CLAY 

Sample Color: 	 YELLOWISH BROWN 
PLASTIC LIMIT 

3 Points 

255 234 236 

23.60 23.17 24.32 

22.65 22.30 23.27 

15.92 16.16 15.93 

14.1 14.2 14.3 

# of Blows 

PLASTIC/TY CHART 

LIQUID LtMIT 

3 Points 

257 258 243 

23.01 24.15 23.17 

21.65 22.66 21.86 

15.77 16.12 15.95 

23.1 22.8 22.2 

15 20 26 

FLOW CURVE 

Points Run 

Tare Number 

Wt. Tare & WS, gm 

Wt. Tare & DS, gm 

Wt. Tare, gm 

Water Content. % i• 
ou 

50 

40 
x ai v 

Z30 
u 
i+ 
VI 
f0 

a 

20 

10 

0 

0 10 20 30 40 50 60 70 80 90 100 

Liquid Limit 

0 r 
10 

~■: 
å1! ! ____ 

iÍ1 ÏIiIllJlliIîiIiIII1îll1 11Ill1~ 
IUllllIIÍ1llIllffllllIIIIIIIiIElIl~ 

20 25 30 40 50 60 

No. of Blows 

Input Validation: Yes 	 Reviewed By: 	SVG 	 Date Tested: 	9/21/2015 
COPYRIGHT © 2015 GEOTECHNICAL TESTING SERVICES INC. 1-800-853-7309 



PARTICLE-SIZE ANALYSIS OF SOILS - ASTM D422 r~ 
Client 

Client Project 

Project No. 

Sample Color: 

USCS Group Name: 
USCS GrouD Svmbol: 

Civil & Environmental Consultants, Inc. 

153-121.0002 Closure Construction Central Waste 

36291 

YELLOWISH BROWN 

LEAN CLAY WITH SAND 
CL 	 USDA: 	SILT LOAM 

Boring TP-7A 

Depth 0.0-4.0' 

Sample Bucket 

Lab Sample 36291019 

AASHTO: 	A-4 (3) 

100% 

90% 

80% 	it 

70% 

40% 

30% 	f 

20% 

10/ 

0% 

100 

~ 

I 

~ 

- - 

0.0001 

US Std. 
Sieve 
Size 

Particle 
Diameter 

(mm) 

Percent 
Finer 

1 	~ ~ 	~ 1 

~ 

~ 	' I 

I j 

I 
• 
I i ¡ 

i ; 	. ~ ~~ !I 

3" 75 100.0% 

2-1/2" 63 100.0% 
i 

¡ I 	I I i il I~ i 

i 

II~ 

I 

I i 

~ 

~ 

I 

~j 

i 2" 50 100.0% 

1-1/2" 37.5 100.0% 
 j 

I 
j ~ 	! 

i~  

( 1" 25 99.6% 

3/4" 19 99.4% 

1 ?( ( E 
I i  

f I 1/2" 12.5 99.4% 
38" 9.5 99.2% 

d 
( Ili ~ 

No. 4 4.75 98.5% 

No.10 2 97.6% 
I I No. 20 0.85 96.5% 

No. 40 0.425 94.8% 

f X11 

No. 60 0.25 90.3 /o 

No. 140 0.106 79.8% 

No.200 0.075 76.8% 
' ! ' - - 

NA 0.0310 63.3% 

NA 0.0200 56.6% 

'' I I 

I i ; 

I 

! 

j I 
NA 0.0120 44.5% 

NA 0.0087 37.6% 
10 1 

Diameter, 

0.1 

mm 

0.01 0.001 NA 0.0063 29.9% 

NA 0.0031 22.3% 
NA 0.0013 15.5% 

USCS SOIL CLASSIFICATION USDA CLASSlFICATION 
Corrected For 100% Passing a 3"Sieve 

% Gravel (-3" &+##4) 	1.5 	Silt=49.2% CIay=27.4% 

Coarse=0.6; Fine=1 	 D60, mm 	NA 
% Sand (-#4 & +#200) 	21.7 	D30, mm 	NA 
Coarse=0.8; Medium=2.8; Fine=18 	D10, mm 	NA 

% Fines (-#200) 	 76.8 	Cc 	NA 

% Plus #200 (-3") 	 23.2 	Cu 	NA 

Particle 

Size 

(mm) 

Percent 

Finer 

(%) 

Percent of 

Each Component 

(Material) 	(%) 

Corrected 

Percent of 

-2.0 mm 

Material 

for USDA 100 

2 

0.05 

0.002 

100 

97.6 

70.6 

18.7 

	

Gravel 	2.4 

	

Sand 	27.0 

Silt 	51.9 

	

Clay 	18.7 

0 

27.7 

53.1 

19.2 

USCS Description 

LEAN CLAY WITH SAND 

USCS Group Symbol Atterberg Limits Group Symbol 

CL CL - LEAN CLAY 

Auxiliary Information Wt Ret, gm % Retained % Finer 
12" Sieve - 300 mm 0 0.0 100.0 
6" Sieve -150 mm 0 0.0 100.0 USDA Classification 

SILT LOAM 3" Sieve - 75 mm 0 0.0 100.0 
COPYRIGHT O 2015 GEOTECHNICAL TESTING SERVICES INC. 1-800-853-7309 
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100 % Silt 

USDA CLASSIFICATION CHART 

• Client 

Client Project 

Project No. 

Sample Color: 

USCS Group Name: 
USCS Group Symbol: 

Civil & Environmental Consultants, Inc. 

153-121.0002 Closure Construction Central Waste 

36291 

YELLOWISH BROWN 

LEAN CLAY WITH SAND 
CL 	 USDA: 	SILT LOAM 

Boring TP-7A 

Depth 0.0-4.0' 

Sample Bucket 

Lab Sample 36291019 

AASHTO: 	A-4 (3) 

Sand Subsizes 

Corrected Percentages 

Very Coarse Sand; 2-1 0.9 
Coarse Sand; 1-0.5 1.5 
Medium Sand; 0.5-0.25 5.1 

Fine Sand; 0.25-0.1 11.2 
Very Fine Sand; 0.1-0.05 8.9 
Total 27.7 

Corrected for 0% grav 

Percent Gravel, % 	0.0 

Percent Sand, % 	27.7 

Percent Silt, % 	53.1 
Percent Clay, % 	19.2 

,.1.. n. .l--- 	 ...., .. ~. 

• 

100 % Sand 	
50 % Sand 	 0% Sand 

% SAN D \\ 

COPYRIGHT © 2015 GEOTECHNICAL TESTING SERVICES INC. 1-800-853-7309 



LABORATORY COMPACTION CHARACTERISTICS OF SOIL 

Client Civil & Environmental Consultants, Inc. Boring TP-7B 
Client Project 153-121.0002 Closure Construction Ce Depth 4.0-8.0' 
Project No. 36291 	 Sample Bucket 

Lab Sample No. 36291020 
Visual Description: YELLOWISH BROWN LEAN CLAY WITH SAND 

WET DENSITY TEST PARAMETERS 
Mold ID G G G G Test Method 	 ASTM D698 

Compaction Energy 	 Standard 
Test Procedure 	 A 
Mold Diameter, in 	 4 
Compacted Layers 	 3 
Blows Per Layer 	 25 
Rammer Weight / Fall 	 5.5 lbs / 	12 in. 
Size of Material Used 	 -#4 Sieve 
Use: <5% Retained on #4 

Compaction Point # 1 2 3 4 
Wt. Mold & WS, gm. 6233 6319 6357 6326 
Wt. Mold, gm. 4368 4368 4368 4368 
Wt. WS, gm. 1865 1951 1989 1958 
Mold Volume, cc 943 943 943 943 
Wet Density, gm./cc 1.98 2.07 2.11 2.08 
Wet Density, pcf 123.3 129.0 131.5 129.5 

WATER CONTENT OVERSIZE PARTICLE CORRECTION 
No Corrections Needed 

Percent of Oversize Rock (+#4 Sieve) = <5% 
(Based on As-received Screening & Soaking) 

W.C. of Finer Material, %(-#4 Sieve) = NA 

Tare Number 117 552 457 440 
Wt. Tare & WS, gm. 754.2 968.6 747.4 808.9 
Wt. Tare & DS, gm. 684.4 872.1 654.3 691.7 
Wt. Tare, gm. 83.7 197.9 85.4 83.4 
Water Content, % 11.6 14.3 16.4 19.3 

DRY DENSITY vs. WATER CONTENT SAMPLE SUMMARY 
LABORATORY TEST VALUES 

Water Content, % 11.6 14.3 16.4 19.3 Lab Optimum Water Content, % 	15.5 

Lab Maximum Dry Density, pcf 	113.2 Dry Density, pcf 110.5 112.9 113.0 108.6 

Note: Maximum Density and Optimum Water Content reportedfrom estimated bestfit smooth curve! 

115.0 

u n 

I Y 

~ 110.0 
~ 

11 	12 	13 	14 	15 	16 
	

17 	18 	19 	20 	21 
Water Content, % 

Note: Compocted using manua/ hammer. 
Input Validation: BLS 
	

Bv: A1 D 
	

Date Tested: 10/09/15 
COPYRIGHT O 201S GEOTECHNICAL TESTING SERVICES, INC 1-800-853-7309 	WWW.GTS-LABS.COM  
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PARTICLE-SIZE ANALYSIS OF SOILS - ASTM D422 

Ô Client 	 Civil & Environmental Consultants, Inc. 	 Boring 	TP-7B 
Client Project 	 153-121.0002 Closure Construction Central Waste 	Depth 	4.0-8.0' 
Project No. 	 36291 	 Sample 	Bucket 

Lab Sample 36291020 
Sample Color: 
	

YELLOWISH BROWN 
USCS Group Name: 
	

LEAN CLAY WITH SAND 

USCS Group Symbol 
	

CL 	 USDA: 	SILT LOAM 	 AASHTO: 	A-6 (8) 

MECHANICAL SIEVE 
Total Sample Sieve 

Size 

Nominal 

Opening, mm 

Dry 

Wt, gm 

Split Normalized 

% Retained % Finer 
Project 

Specifications Total Sample Wet Wt, gm (-3") 
Sample Split on Sieve 

Coarse Washed Dry Sample, gm 

Wet Wt Passing Split, gm 

Dry Wt. Passing Split, gm 
Total Sample Dry Wt, gm 

27158 
3/4 

336 

26822 

• 22773 

23110 

3 75 0 0.O% 100.0%  
2-1/2 	63 	 0 0.0% 	100.0% 

2" 	 50 	232.49  1.0% 	99.0% 
1-1/2 	37.5 	 0 i` 	0.0% 	99.0% 

1" 	 25 	55.76 0.2°r6 	98.8% 
3 4" 	19 	48.06 0.2% 	98.5% 

Split Sample - Passing 3/4" 1 2° 12.5 7.26  0.8% 97.8% 
Tare No. 

Tare + WS., gm 

Tare + DS., gm 

Tare, gm 
Water Content of Split Sample 

Wt. of DS., gm 

Wt. of +#200 Sample, gm 

606 

1263.8 
1094.37 

141.3 
17.8% 

953.07 

185.06 

3 8" 9.5 2.26 jC? 	0.2% 97.6% 
No. 4 	4.75 	5.49 jk1 	0.6% 	97.0% 

No. 10 	2 	 11.63 1.2% 	95.8% 

No. 20 	0.85 	15.56 1.6% 	94.2°.0 
No. 40 	0.425 	18.19 . 1.9% 	92.3% 
No. 60 	0.25 	31.7 3.3% 	89.0% 

No. 140 	0.106 	68.91 ~7rl%~} 	81.9% 
No. 200 	0.075 	24.06 2•5°r6 	79.4% 

HYDROMETER (-!/200) 

Tare No. 	 554 
Wt. Tare + DS., gm 	244.63 

Wt. Tare, gm 	 196.91 

Wt. Dispers., gm 	 5 
Wt. Dry Soil, gm (-1/200 ) 	42.72 
-1110 Dispersed Imin in Hamitton Beach Mixer 

Specific Gravity 

a Factor 

2.68 
Tested 
0.9933 

Elapsed 	 R 

Time 	 Measured 
(min.) 

Temp 
*C 

Composite 

Correction 

R 

Corrected K Factor 

Percent 

Finer 
(%) 

Particle 

Diameter 
(mm) 

Adjusted 

% Finer 
(%) 

2 	 41.5 21.2 4.9 36.6 0.0134 85.1 0.0290 67.6% 
5 	 39 21.2 4.9 34.1 0.0134 79.3 0.0187 63.0% 

15 	 32 21 5.0 27.0 0.0134 62.8 0.0115 49.9% 
30 	 28.5 21 5.0 23.5 0.0134 54.6 0.0083 43.4% 

60 	 25 21 5.0 20.0 0.0134 46.5 0.0060 36.9% 
250 	 20 21.3 4.9 15.1 0.0133 35.1 0.0030 27.9% 

1440 	 15 20.9 5.0 10.0 0.0134 	• 23.3 0.0013 18.5% 
USCS SOIL CLASSIFlCATION USDA CLASSIFICATION 

Corrected For 100% Passing a 3"Sieve 

% Gravel (-3" & +#4) 	3.0 	Silt=44.8% CIay=34.5% 

Coarse=l.S; Fine=1.6 	 D60, mm 	NA 
% Sand (-#4 & +#200) 	17.6 	D30, mm 	NA 
Coorse=1.2; Medium=3.5; Fine=12.9 	D10, mm 	NA 
% Fines (-#200) 	 79.4 	Cc 	NA 
% Plus #200 -3" 	 20.6 	Cu 	NA 

Particle 

Size 
(mm) 

Percent 

Finer 

(%) 

Percent of 

Each Component 

(Material) 	(%) 

Corrected 

Percent of 

-2.0 mm 

Material 

for USDA 100 

2 

0.05 

0.002 

100 

95.8 

74.4 

23.2 

Gravel 

Sand 

Silt 

Clay 

4.2 

21.4 

51.2 

23.2 

0 

22.4 

53.4 

24.2 

USCS Description 

LEAN CLAY WITH SAND 

USCS Group Symbol Atterberg Limits Group Symbol 

CL CL - LEAN CLAY 

Auxiliary lnformation Wt Ret, m% Retained % Finer 
12" Sieve - 300 mm 0 0.0 100.0 
6" Sieve - 150 mm 0 0.0 100.0 USDA Classification 

SILT LOAM 3" Sieve 75 mm 0 0.0 100.0 
Input Validation 
	

Yes 	 Reviewed By: SVG 	 :Date Tested 	9/21/2015 
COPYRIGHT O 2015 GEOTECHNICAL TESTING SERVICES lNC. 1-800-853-7309 



LIQUID LIMIT, PLASTIC LIMIT, AND PLASTICITY INDEX OF SOILS 
ASTM D 4318 

Client 	 Civil & Environmental Consultants, Inc. 	 Boring 	TP-7B 
Client Project 	153-121.0002 Closure Construction Central Waste 	Depth 	4.0-8.0' 
Project No. 	36291 	 Sample 	Bucket 

Lab Sample 36291020 
Soil Description: 	YELLOWISH BROWN LEAN CLAY 
1-#40 Fractionl 

AS-RECEIVED W.C. SAMPLESUMMARY 

Activity Index = .52; Liquidity Index = .07 
Tare Number 606 Liquid Limit (LL), % 29 
Wt. Tare & WS, gm 1263.80 Plastic Limit (PL), % 17 
Wt. Tare & DS, gm 	 1094.37 Plasticity Index (PI) 12 
Wt. Tare, gm 141.30 USCS Group Symbol (-#4oFroaion ) CL 
Water Content, % 17.8 USCS Group Name (-aao Fraction) 	LEAN CLAY 

Sample Color: YELLOWISH BROWN 
PLASTIC LIMIT LIQUID LIMIT 

Points Run 3 Points 3 Points 
Tare Number 223 24S 265 225 254 250 
Wt. Tare & WS, gm 23.52 22.96 23.46 23.53 22.63 23.52 
Wt. Tare & DS, gm 22.42 21.93 22.38 21.75 21.11 21.80 
Wt. Tare, gm 16.06 15.89 15.97 16.06 16.05 15.88 
Water Content, % 17.3 17.1 16.8 31.3 30.0 29.1 

# of Blows 	15 20 27 

PLASTICITY CHART FLOW CURVE 

60 
35 

-----------------~ ----.___.__ 	_-----------_---- ~ 

c►1 - atc7 
30 

__ --- 	----- 	•-- 50 
~ ~LL =  

40 
-------~~_~.~~ 	~W 	- 	---- 	- 	- 	- 

- 25 ^',._-__-« 	__. _-__ 	_ .___-- ---- --_.. _____ .___.. xa~ X --_.------.. ii .._____. 
Y 
	------- ~«_-___«_ ---- -  ._ ----- 	---- 	-- .____ 	---_«. 

_._«_ 
___--_-_ 

d 20 
30 n = 

v~.~....~. 
___.1_

ay xN'Itifl, ~ 	PL=19' ~ 
, 

~ 
.,__. « 

 
u .,.... 

m 15 
~ 20 _' 

-_-...-___._Elas 

- 

icsi 10
-_  

30 
--_ 	_ 

- 
-« 
__- 

M 
_.._. _

L ___._
___ 	_
_-_ -
__-. _....___ 	.___.. 

0 	10 	20 30 40 	50 	60 	70 80 	90 100 0 

Liquid Limit 10 20 	25 	30 40 	50 	60 
No. of Blows 

Input Validation: Yes 	 Reviewed By: 	SVG 	 Date Tested: 	9/21/2015 
COPYRIGHT O 2015 GEOTECHNICAL TESTING SERVICES 1NC.1-800-853-7309 
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PARTICLE-SIZE ANALYSIS OF 50115 - ASTM D422 

• Client 

Client Project 

Project No. 

Sample Color: 

USCS Group Name: 
11C1-S (;rnun Svrnhnl  

Civil & Environmental Consultants, Inc. 

153-121.0002 Closure Construction Central Waste 

36291 

YELLOWISH BROWN 

LEAN CLAY WITH SAND 
CL 	 USDA: 	SILT LOAM 

Boring TP-7B 

Depth 4.0-8.0' 

Sample Bucket 

Lab Sample 36291020 

AASHTO: 	A-6 (81 

E 

100% 

90% 

80% 

70% 

40% 	I 

30% 

20% 

1 
10% 

0% 
100 0.0001 

US Std. 

Sieve 
Size 

Particle 

Diameter 
(mm) 

Percent 

Finer 
, 	11 i i 	~~ 

1 
1 
111 ~ 

I 

3" 75 100.0% 

2-1 2" 63 100.0% 

~ I 
2" 50 99.0% 

1-1/2 37.5 99.0% 

~ 

{ 

4 

I 

i 

I 1" 25 98.8% 

3 4" 19 98.5% 

LL 	p~ 	
~ 
iI 

~ 
~ 

, ~ 

I

I 1/2" 12.5 97.8% 

3 8" 9.5 97.6% 

No.4 4.75 0 97.0% 

No.10 2 95.8% 
~ No. 20 0.85 94.2% 

I 
No. 40 0.425 92.3% 

No. 60 0.25 89.0% 

No. 140 0.106 81.9% 

No. 200 0.075 79.4% 

I 	

I) 

I ~ 
NA 0.0290 67.6% 

NA 0.0187 63.0% ,! 

I f 
I ( I( 

I 

{ 

l I NA 0.0115 49.9% 

NA 0.0083 43.4% 
10 1 

Diameter, 

0.1 

mm 

0.01 0.001 NA 0.0060 36.9% 

NA 0.0030 27.9% 
NA 0:0013 18.5% 

USCS SOIL CLASSIFICATION USDA CLASSIFICATION 

Corrected For 100% Passing a 3"Sieve 

% Gravel (-3" & +#4) 	3.0 	Sllr-44.8% CIay=34.5% 

Coarse=1.5; Fine=1.6 	 D60, mm 	NA 

% Sand (-414 &+#200) 	17.6 	030, mm 	NA 

Coarse=l.2; Medium=3.5; Fine=12.9 	D10, mm 	NA 

% Fines (-#200) 	 79.4 	Cc 	NA 

% Plus #200 (-3") 	 20.6 	Cu 	NA 

Particle 

Size 

(mm) 

Percent 

Finer 

(%) 

Percent of 

Each Component 

(Material) 	(%) 

Corrected 

Percent of 

-2.0 mm 

l 	Material 

for USDA 100 

2 

0.05 

0.002 

l 

100 

l 

95.8 

74.4 

l 

23.2 

l 
l 

I 	Gravel 	4.2 

Sand 	21.4 

l 
l 	Silt 	51.2 

Clay 	23.2 

l 

0 

l 	22.4 

53.4 

l 	24.2 

USCS Description 

LEAN CLAY WITH SAND 

USCS Group Symbol l 	Atterberg Limits Group Symbol 

CL CL - LEAN CLAY 

Auxiliary Information Wt Ret, gm % Retained % Finer 

12" Sieve - 300 mm 0 0.0 100.0 

6" Sieve - 150 mm I 	0 l 	0.0 100.0 USDA Classification 

SILT LOAM 3" Sieve - 75 mm 0 0.0 100.0 

COPYRIGHT Q 2015 GEOTECHNICAL TESTING SERVICES INC. 1-80O-853-7309 



USDA CLASSIFICATION CHART 

Client Civil & Environmental Consultants, Inc. Boring TP-7B 
Client Project 153-121.0002 Closure Construction Central Waste Depth 4.0-8.0' 
Project No. 36291 Sample Bucket 

Lab Sample 36291020 
Sample Color: YELLOWISH BROWN 

USCS Group Name: LEAN CLAY WITH SAND 
USCS Group Symbol: 	CL 

Corrected for 0% grav 

Percent Gravel, % 	0.0 

Percent Sand, % 	22.4 

Percent Silt, % 	53.4 
Percent Clav. % 	24.2 

USUA: 	51L1 LOAM AASN I U: 	A-b (B 

Sand Subsizes 

Corrected PercenY 

 

 

~ry Coarse Sand; 2-1 

~arse Sand; 1-0.5 
ledium Sand; 0.5-0.25 

ne Sand; 0.25-0.1 

:ry Fine Sand; 0.1-0.05 

1.4 

1.8 

3.9 

7.9 

7.4 

22.4 

, /1/1 a. /`l.... 	 n n. e:li 

~ 

100 % Silt 

ri 

100%Sand 	
50 %Sand 	 0 %Sand 

% SAND \\ 

COPYRIGHT @ 2015 GEOTECHNICAL TESTING SERVICES INC. 1-800-853-7309 
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LABORATORY COMPACTION CHARACTERISTICS OF SOIL 

Client 	 Civil & Environmental Consultants, Inc. Boring 	 TP-8A 

Client Project 	153-121.0002 Closure Construction Ce Depth 	 0.0-4.0' 

Project No. 	 36291 	 Sample 	 Bucket 

Lab Sample No. 	 36291021 

Visual Description: 	DARK YELLOWISH BROWN SANDY LEAN CLAY 

WET DENSITY TEST PARAMETERS 
Mold ID C C C C Test Method 	 ASTM D698 

Compaction Energy 	 Standard 
Test Procedure 	• 	 A 
Mold Diameter, in 	 4 

Compacted Layers 	 3 

Blows Per Layer 	 25 

Rammer Weight / Fall 	 5.5 lbs / 12 in. 

Size of Material Used 	 -#4 Sieve 

Use: <5% Retained on #4 

Compaction Point # 1 2 3 4 
Wt. Mold & WS, gm. 6079 6152 6209 6190 
Wt. Mold, gm. 4216 4216 4216 4216 
Wt. WS, gm. 1863 1936 1993 1974 
Mold Volume, cc 944 944 944 944 
Wet Density, gm./cc 1.97 2.05 2.11 2.09 
Wet Density, pcf 123.2 128.0 131.8 130.5 

WATER CONTENT OVERSIZE PARTICLE CORRECTION 
No Corrections Needed 

Percent of Oversize Rock (+#4 Sieve) = <5% 
(Based on As-received Screening & Soaking) 

W.C. of Finer Material, %(-#4 Sieve) = NA 

Tare Number 815 440 453 460 
Wt. Tare & WS, gm. 856.4 799.4 764.6 813.7 
Wt. Tare & DS, gm. 790.1 719.5 674.4 703.1 
Wt. Tare, gm. 101.4 83.5 85.4 85.5 
Water Content, % 9.6 12.6 15.3 17.9 

DRY DENS!TY vs. WATER CONTENT SAMPLE SUMMARY 
LABORATORY TEST VALUES 

Water Content, % 9.6 12.6 15.3 17.9 Lob Optimum Water Content, % 	14.6 

Lab Maximum Dry Density, pcf 	114.4 Dry Density, pcf 112.4 113.7 114.3 110.7 

Note: Maximum Density and Optimum Water Content reportedfrom estimated bestfit smooth curve! 

115.0 

n 
T 

110.0 

105.0 
8 	9 10 	11 	12 13 14 	15 	16 	17 	18 	19 

Water Content, % 
Note: Compacted using monuol hammer. 

Input Validation: BLS Reviewed By: AJD Date Tested: 10/07/15 
COPYRIGNT C57 2015 GEOTECNNICAL TESTING SERVICES, INC. 1-800-853-7309 	WWW.GTS-LABS.COM  
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PARTICLE-SIZE ANALYSIS OF SOILS - ASTM D422 

Client Civil & Environmental Consultants, Inc. Boring TP-8A 
Client Project 153-121.0002 Closure Construction Central Waste Depth 0.0-4.0' 
Project No. 36291 Sample Bucket 

Lab Sample 36291021 
Sample Color: DARK YELLOWISH BROWN 
USCS Group Name: SANDY LEAN CLAY 
USCS Group Symbol: CL 	 USDA: 	LOAM AASHTO: 	A-6 (5) 

MECHANICAL SIEVE 
Total Sample Sieve 

Size 
Nominal 

Opening, mm 
Dry 

Wt, gm J 
Split Normalized 

% Retained % Finer 
Project 

Specifications Total Sample Wet Wt, gm (-3") 
Sample Split on Sieve 
Coarse Washed Dry Sample,.gm 
Wet Wt Passing Split, gm 
Dry Wt. Passing Split, gm 
Total Sample Dry Wt, gm 	. 

24995 
3/4" 
449 

24546 
21099 
21549 

3 7S 0  0.0a 100.0°a 
2-1/2 	63 	 0 0.0% 	100.0% 

2" 	50 	 0 ~ 	0.0% 	100.0% 
1-1/2 	37.5 	 0 0.0% 	100.0% 

1" 	25 	276.46 y; 1.3% 	98.7% 
3 4" 	19 	172.91 "j 	0.8% 	97.9% 

Split Sample - Passing 3/4" 1 2° 12.5 13.54  1.3% 96.6% 
Tare No. 
Tare + WS., gm 
Tare + DS., gm 

Tare, gm 
Water Content of Split Sample 
Wt. of DS., gm 

Wt. of+#200 Sample, gm 

7 
1379.8 

1213.58 

195.9 
16.3% 

1017.68 

314.69 

3 8" 9.5 2.62  0.3% 96.4% 
No. 4 	4.75 	18.97 ~; 1.8% 	94.5% 

No. 10 	2 	32.02 ~3.1% 	91.5% 
No. 20 	0.85 	40.96 87.5% 
No. 40 	0.425 	43.76 ~ 4r2% 	83.3% 
No. 60 	0.25 	55.93 =4' S,4% 	77.9% 

No. 140 	0.106 	83.83 ~8:1°6:2.J 	69.9% 
No. 200 	0.075 	23.06 1 2•2% 	67.6% 

HYDROMETER (4f200) 
Tare No. 	 1009 
Wt. Tare + DS., gm 	233.26 
Wt. Tare, gm 	 194.89 

Wt. Dispers., gm 	 5 
Wt. Dry Soil, gm (-#200 ) 	33.37 
-#10 Dispersed Imin in Hamilton Beach Mixer 

Specific Gravity 

a Factor 

2.66 
Tested 
0.9977 

Elapsed 	 R 

Time 	 Measured 
(min.) 

Temp 

•C 

Composite 

Correction 

R 

Corrected K Factor 

Percent 

Finer 
(%) 

Particle 

Diameter 
(mm) 

Adjusted 

% Finer 
(%) 

2 	 32.5 21.4 4.9 27.6 0.0134 82.5 0.0313 55.8% 
5 	 29.5 21.2 4.9 24.6 0.0134 73.6 0.0203 49.7% 

15 	 24 21 5.0 19.0 0.0135 56.8 0.0122 38.4% 
30 	 21.5 21 5.0 16.5 0.0135 49.3 0.0088 33.4% 
60 	 18.5 20.9 5.0 13.5 0.0135 40.4 0.0063 27.3% 

250 	 15 21.3 4.9 10.1 0.0134 30.2 0.0031 20.4% 
1440 	 12 20.9 5.0 7.0 0.0135 20.9 0.0013 14.2% 

USDA CLASSIFICATlON 
Corrected For 100% Passing a 3 Sieve 

% Gravel (-3" & +#4) 	5.5 	siit--42.5% Clay=25% 
Coarse=2.1; Fine=3.4 	 D60, mm 	NA 
% Sand (-#4 & +#200) 	26.9 	030, mm 	NA 
Coarse=3.1; Medium=8.2; Fine=15.7 	D10, mm 	NA 
% Fines (-#200) 	 67.6 	Cc 	NA 
% Plus #200 -3" 	 32.4 	Cu 	NA 

Particle 
Size 

(mm) 

Percent 
Finer 
(%) 

Percent of 
Each Component 

(Material) 	(%) 

Corrected 
Percent of 
-2.0 mm 
Material 
for USDA 100 

2 

0.05 

0.002 

100 

91.5 

62.2 
• 

17.1 

Gravel 

Sand 

Silt 

Clay 

8.5 

29.3 

45.1 

17.1 

0 

32.0 

49.3 

18.7 

USCS Description 
SANDY LEAN CLAY 

USCS Group Symbol Atterberg Limits Group Symbol 
CL CL - LEAN CLAY 

Auxiliary lnformation Wt Ret m% Retained % Finer 
12" Sieve - 300 mm 0 0.0 100.0 
6" Sieve - 150 mm 0 0.0 100.0 USDA Classification 

LOAM 3" Sieve - 75 mm 0 0.0 100.0 
Input Validation 	Yes 	 Reviewed By: SVG 	 Date Tested 	9/21/2015 

COPYRIGHT O 2015 GEOTECHNICAL TESTING SERVICES INC. 1-800-853-7309 
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LIQUID LIMIT, PLASTIC LIMIT, AND PLASTICITY INDEX OF SOILS 

• ASTM D 4318 

Client Civil & Environmental Consultants, Inc. Boring 	• 	TP-8A 

Client Project 153-121.0002 Closure Construction Central Waste 	Depth 	0.0-4.0' 

Project No. 36291 Sample 	Bucket 

Lab Sample 	36291021 

Soil Description: DARK YELLOWISH BROWN LEAN CLAY 

(-#40 Fraction) 

AS-RECEIVED W.C. SAMPLE SUMMARY 

Activity Index = .7; Liquidity Index = .11 

Tare Number 573 Liquid Limit (LL), % 27 

Wt. Tare & WS, gm 1379.80 Plastic Limit (PL), % 15 

Wt. Tare & DS, gm 1213.58 Plasticity Index (PI) 12 

Wt. Tare, gm 195.90 USCS Group Symbol (-aaoFroction ) CL 

Water Content, % 16.3 USCS Group Name (-x4o Fraction) 	LEAN CLAY 

Sample Color: 	 DARK YELLOWISH BROWN 
PLASTIC LlMIT LIQUID LIMIT 

Points Run 3 Points 3 Points 

Tare Number 224 	218 	259 209 	215 203 
Wt. Tare & WS, gm 23.51 	23.23 	22.68 23.27 	23.68 23.60 

Wt. Tare & DS, gm 22.50 	22.26 	21.77 21.70 	22.08 22.06 

Wt. Tare, gm 15.91 	15.94 	15.93 16.06 	16.16 16.19 

Water Content, % 15.3 	15.3 	15.6 27.8 	27.0 26.2 

• # of Blows 	17 	 24 31 

PLASTICITY CHART FLOW CURVE 

Y
C 

C 

u° 15 
M 

10 

5 

0 10 20 30 40 50 60 70 80 90 100 	0 

Liquid Limit 	 10 	 20 	25 30 	40 	50 60 
No. of Blows 

Input Validation: Yes 	 Reviewed By: 	SVG 	 Date Tested: 	9/21/2015 

C'OPYRIGHT © 2015 GEOTECHNICAL TESTING SERVICES INC. 1-800-853-7309 
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PARTICLE-SIZE ANALYSIS OF SOILS - ASTM D422 

Client Civil & Environmental Consultants, Inc. Boring TP-8A 
Client Project 153-121.0002 Closure Construction Central Waste Depth 0.0-4.0' 
Project No. 36291 Sample Bucket 

Lab Sample 36291021 
Sample Color: DARK YELLOWISH BROWN 

USCS Group Name: SANDY LEAN CLAY 
USCS GrouD Svmbol: CL 	 USDA: 	LOAM AASHTO: 	A-6 (5) 

100% 

90% 

80% 

70% 

_ 	~~ 

40% 

	

30% 	

1 

20% 

10% 

	

0% 	̀ 

100 

~ 
t 

I 

~ 

I 

. 

0.0001 

US Std. 

Sieve 
Size 

Particle 

Diameter 
(mm) 

Percent 

Finer ! 
~ 

 I 
" 
i~ 

{' , 
I 

i! 

I 	I 
{ 	i ; 	j 

~ 	j! 
, 	I 

3" 75 100.0% 

2-1/2" 63 100.0% 

2" 50 1000% 

1-1/2" 37.5 100.0% 

1 
` 	

~  ; 
~ 

I 
) 
 i ii 

1 ~ ! 

I 

( 
! 

1„ 25 98.7% 

3/4" 19 	~ 97.9% 

(i ~ ~ ~ ~ 	i 

LL  

! i (i ~ 	~  i 

1/2" 12.5 96.6% 

3/8" 9.5 96.4% 

a ~ ' i~ 
No. 4 4.75 94.5% 

No. 10 2 91.5% 

!
i~ 

No. 20 0.85 87.5% 

No.40 0.425 83.3% 

No. 60 0.25 77.9% 

i 1 
! 	~ 
I 	I 

~~ 
11~ 

I 
E 

No.140 0.106 69.9% 

No. 200 0.075 67.6% 

II 

( 

( ( 

i 

; 

~ 

~~  ~ NA 0.0313 55.8% 

NA 0.0203 49.7% 
' 

 i 1 

~  i 

NA 0.0122 38.4°% 

NA 0.0088 33.4% 
10 1 0.1 

Diameter, mm 

0.01 0.001 NA 0.0063 27.3% 

•NA 0.0031 20.4% 
NA 0.0013 14.2% 

USCS SOIL CLASSIFICATION USDA CLASSIFICATION 
Corrected For 100% Passing a 3"Sieve 

% Gravel (-3" & +#4) 	5.5 	5ilt--42.5% clay=25% 

Coarse=2.1; Fine=3.4 	 D60, mm 	NA 
% Sand (-#4 & +#200) 	26.9 	D30, mm 	NA 
Coarse=3.1; Medium=8.2; Fine=15.7 	D10, mm 	NA 

% Fines (-#200) 	 67.6 	Cc 	NA 
% Plus #200 (-3") 	 32.4 	Cu 	NA 

Particle 

Size 

(mm) 

Percent 

Finer 

(%) 

Percent of 

Each Component 

(Material) 	(%) 

Corrected 

Percent of 

-2.0 mm 

Material 

for USDA 100 

2 

0.0S 

0.002 

100 

91.5 

62.2 

17.1 

	

Gravel 	8.5 

	

Sand 	29.3 

Silt 	45.1 

	

Clay 	17.1 

0 

32.0 

49.3 

18.7 

USCS Description 

SANDY LEAN CLAY 	 • 

USCS Group Symbol Atterberg Limits Group Symbol 

CL CL - LEAN CLAY 

Auxiliary Information Wt Ret, gm % Retained % Finer 
12" Sieve - 300 mm 0 0.0 100.0 
6" Sieve - 150 mm 0 0.0 100.0 USDA Classification 

LOAM 3" Sieve - 75 mm 0 0.0 100.0 
COPYRIGHT O 2015 GEOTECHNICAL TESTING SERVICES INC. 1-800-853-7309 
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100 % Silt 

USDA CLASSIFICATION CHART 

• Client Civil & Environmental Consultants, Inc. Boring 	TP-8A 
Client Project 153-121.0002 Closure Construction Central Waste Depth 	0.0-4.0' 
Project No. 36291 Sample 	Bucket 

Lab Sample 	36291021 
Sample Color: DARK YELLOWISH BROWN 

USCS Group Name: SANDY LEAN CLAY 
USCS Group Symbol: CL 	 USDA: 	LOAM AASHTO: 

Corrected for 0% gravel 	 . Sand 
Percent Gravel, % 0.0 Corrected 

Percent Sand, % 32.0 Very Coarse Sand; 2-1 
Percent Silt, % 49.3 Coarse Sand; 1-0.5 
Percent Clay, % 18.7 Medium Sand; 0.5-0.25 

Fine Sand; 0.25-0.1 

Very Fine Sand; 0.1-0.05 

A-6 

3.5 

4.3 

7.0 

9.2 

8.0 

32.0 

100 % Sand 	
50 % Sand 	 0% Sand 

% SAND 

COPYRIGHT @ 2015 GEOTECHNICAL TESTING SERVICES INC. 1-800-853-7309 



• LABORATORY COMPACTION CHARACTERISTICS OF SOIL 

Client 	 Civil & Environmental Consultants, Inc. Boring 	 TP-8B 

Client Project 	153-121.0002 Closure Construction Ce Depth 	 4.0-8.0' 

Project No. 	 36291 	 Sample 	 Bucket 

Lab Sample No. 	 36291022 

Visual Description: 	YELLOWISH BROWN SILT WITH SAND 

WET DENSITY TEST PARAMETERS 
Mold ID C D D C Test Method 	 ASTM D1557 

Compaction Energy 	 Modified 
Test Procedure 	 A 
Mold Diameter, in 	 4 

Compacted Layers 	 5 

Blows Per Layer 	 25 

Rammer Weight / Fall 	 10 lbs / 18 in. 

Size of Material Used 	 -#4 Sieve 

Use: <5% Retained on #4 

Compaction Point# 1 2 3 4 
Wt. Mold & WS, gm. 6092 6205 6295 6254 
Wt. Mold, gm. 4216 4214 4214 4216 
Wt. WS, gm. 1876 1991 2081 2038 
Mold Volume, cc 944 946 946 944 
Wet Density, gm./cc 1.99 2.10 2.20 2.16 
Wet Density, pcf 124.1 131.3 137.2 134.8 

WATER CONTENT OVERSIZE PARTICLE CORRECTION 
No Corrections Needed 

Percent of Oversize Rock (+#4 Sieve) = <5% 
(Based on As-received Screening & Soaking) 

W.C. of Finer Material, %(-#4 Sieve) = NA 

Tare Number 125 440 460 462 
Wt. Tare & WS, gm. 958 835.8 633.6 1012.6 
Wt. Tare & DS, gm. 901.3 767.5 570 890.2 
Wt. Tare, gm. 84.6 101.4 85.6 85.8 
Water Content, % 6.9 10.3 13.1 15.2 

DRY DENSITY vs. WATER CONTENT SAMPLE SUMMARY 
LABORATORY TEST VALUES 

Water Content, % 6.9 10.3 13.1 15.2 Lab Optimum Water Content, % 	12.7 

Lab Maximum Dry Density, pcf 	121.4 Dry Density, pcf 116.0 119.1 121.3 117.0 

Note: Maximum Density and Optimum Water Content reportedfrom estimated bestfit smooth curve! 

125.0 

r-. u 
Q. 

>. 

120.0 

115.0 
5 	6 7 8 9 10 11 	12 	13 	14 	15 	16 	17 

Water Content, % 
Note: Compacted with outomotic compaction mochine 

Input Validation: BLS Reviewed By: AJD Date Tested: 10/12/15 
COPYRIGHT © 2015 GEOTECHNICAL TESTING SERVICES, INC. 1-800-853-7309 	WWW.GTS-LABS.COM  
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PARTICLE-SIZE ANALYSIS OF SOILS - ASTM 0422 

Client 
Client Project 
P ' ct No. 

S 	le Color: 
USCS Group Name: 
USCS Group Symbol: 

Civil & Environmental Consultants, Inc. 
153-121.0002 Closure Construction Central Waste 
36291 

YELLOWISH BROWN 
SILTY CLAY WITH SAND 
CL-ML 	 USDA: 	SILT LOAM 

Boring TP-8B 
Depth 4.0-8.0' 
Sample Bucket 
Lab Sample 36291022 

AASHTO: 	A-4 (3) 
MECHANICAL SIEVE 

Total Sample Sieve 
Size 

Nominal 
Opening, mm 

Dry 
Wt, gm 

Split Normalized 
% Retained % Finer 

Project 
Specifications Total Sample Wet Wt, gm =3" 

Sample Split on Sieve 
Coarse Washed Dry Sample, gm 
Wet Wt Passing Split, gm 
Dry Wt. Passing Split, gm 
Total Sample Dry Wt, gm 

27838 
3/4 
110 

27728 
23198 
23307 

3 75 0 i 	. 	o 100.0% 
2-1/2 	63 	 0 j 	0.0% 	100.0% 

2" 	50 	 0 j 	0.0% 	100.0% 
1-1/2 	37.5 	0 ( 	0.0% 	100.0% 

1" 	25 	44.66 0.2% 	99.8% 
3 4" 	19 	64.97 0.3% 	99.5% 

Split Sample - Passing 3/4" 1 2°  12.5 6.64 0.7% 98.9% 
Tare No. 
Tare + WS., gm 
Tare + DS., gm 

Tare, gm 
Water Content of Split Sample 
Wt. of DS., gm 

Wt. of +#200 Sample, gm 

550 
1359.7 

1169.37 

194.9 
19.5% 
974.47 

170.15 

3 8 9.5 1.79 0.2% 98.7% 
No. 4 	4.75 	4.85 0.5% 	98.2% 

No. 10 	2 	14,7  1.5% 	96.7% 

No. 20 	0.85 	17.85 1.8% 	94.8% 
No. 40 	0.425 	22.35 ' 	2•3% 	92.6% 
No. 60 	0.25 	30.14 3.1% 	89.5% 

No. 140 	0.106 	52.08 53% 	84.2% 
No. 200 	0.075 	19.75 ' 2.0% 	82.2% 

HYDROMETER (-#200) 
Tare No. 	 3006 

Tare + DS., gm 	226.7 
re, gm 	 182.88 

Wt. Dispers., gm 	 5 
Wt. Dry Soil, gm (-1/200 ) 	38.82 
-I110 Dispersed Smin in Hamilton Beach Mixer 

Specific Gravity 

a Factor 

2.72 
Tested 
0.9846 

Elapsed 	 R 

Time 	 Measured 
(min.) 

Temp 
'C 

Composite 

correction 

R 

Corrected K Factor 
Percent 

Finer 
(%) 

Particle 
Diameter 

(mm) 

Adjusted 
% Finer 

(%) 

2 	 34.5 21.4 4.9 29.6 0.0132 75.1 0.0303 61.7% 
5 	 29 21.4 4.9 24.1 0.0132 61.1 0.0199 50.2% 

15 	 21.5 21.3 4.9 16.6 0.0132 42.1 0.0121 34.6% 
30 	 18.5 21.2 4.9 13.6 0.0132 34.5 0.0088 28.3% 

60 	 15.5 21.1 5.0 10.5 0.0132 26.6 0.0063 21.9% 
250 	 12 21.4 4.9 7.1 0.0132 18.0 0.0031 14.8% 

1440 	 9.5 21 5.0 4.5 0.0132 11.4 0.0013 9.4% 

USCS SOIL CLASSIFICATION USDA CLASSIF►CATION 

Corrected For 100% Passing a 3"Sieve 

% Gravel (-3" & +#4) 	1.8 	Silt=62.3% CIay=19.5% 

Coarse=0.5; Fine=1.4 	 D60, mm 	NA 
% Sand (-#4 & +#200) 	16.0 	D30, mm 	NA 
Coarse=1.5; Medium=4.1; Fine=10.4 	D10, mm 	NA 

% Fines (-#200) 	 82.2 	Cc 	NA 
% Plus #200 -3" 	 17.8 	Cu 	NA 

Particle 
Size 

(mm) 

Percent 
Finer 
(%) 

Percent of 
Each Component 

(Material) 	(%) 

Corrected 
Percent of 
-2.0 mm 
Material 
for USDA 100 

2 

0.05 

0.002 

100 

96.7 

73.0 

11.9 

Gravel 

Sand 

Silt 

Clay 

3.3 

23.7 

61.1 

11.9 

0 

24.5 

63.2 

12.3 

USCS Description 
SILTY CLAY WITH SAND 

USCS Group Symbol Atterberg Limits Group Symbol 
CL-ML CL-ML - SILTY CLAY 

Auxiliary lnformation Wt Ret, gm % Retained % Finer 

1" ieve - 300 mm 0 0.0 100.0 
e- 150 mm 0 0.0 100.0 USDA Classification 

SILT LOAM 3 	eve - 75 mm 0 0.0 100.0 
Input Validation 	Yes 	 Reviewed By: SVG 	 Date Tested 	9/21/2015 

COPYRIGHT O 2015 GEOTECHNICAL TESTING SERVICES INC. 1-800-853-7309 



LIQUID LIMIT, PLASTIC LIMIT, AND PLASTICITY INDEX OF SOILS 

ASTM D 4318 

Client 	 Civil & Environmental Consultants, Inc. 	 Boring 	TP-8B 

Client Project 	 153-121.0002 Closure Construction Central Waste 	Depth 	4.0-8.0' 

Project No. 	 36291 	 Sample 	Bucket 

• 

Lab Sample 	36291022 

Soil Description: 	YELLOWISH BROWN SILTY CLAY 

(-#40 Fraction) 

AS-RECEIVED W.C. SAMPLESUMMARY 

Activity Index = .5; Liquidity Index = .25 

Tare Number 	 550 Liquid Limit (LL), % 	 24 

Wt. Tare & WS, gm 	 1359.70 Plastic Limit (PL), % 	 18 

Wt. Tare & DS, gm 	 1169.37 
C 
	Plasticity Index (PI) 	 6 

Wt. Tare, gm 	 194.90 USCS Group Symbol (-uao Fraction ) 	CL-ML 

Water Content, % 	 19.5 USCS Group Name (-uaoFranion) 	SILTY CLAY 

Sample Color: 	 YELLOWISH BROWN 
PLASTIC LIMIT LIQUID LIMIT 

Points Run 	 3 Points 3 Points 

Tare Number 	 233 	239 	202 216 	208 	215 

Wt. Tare & WS, gm 	22.69 	24.02 	23.50 23.20 	23.33 	23.17 

Wt. Tare & DS, gm 	21.67 	22.79 	22.39 21.69 	21.90 	21.82 

Wt. Tare, gm 	 15.93 	15.86 	16.07 15.81 	16.16 	16.19 

Water Content, % 	 17.8 	17.7 	17.6 25.7 	24.9 	24.0 

# of Blows 	15 	 21 	26 

PLASTICITY CHART FLOW CURVE 

i Lff 

lllll!Àl1l 
11111 

lll!A IUII 
Ulll 

,l!ÀlIlEl 
~ 

0 10 20 30 40 50 60 70 80 90 100 

.. 	..... 
i 	 0  

	

10 	 20 25 30 40 50 60 
Liquid Limit 	 No. of Blows 

Input Validation: Yes 	 Reviewed By: 	SVG 	 Date Tested: 	9/21/2015 

COPYRIGHT O 2015 GEOTECHNICAL TESTING SERVICES INC. 1-800-853-7309 



uscs ~ 

100% 

90% 

80% 

70% 

40% 

30% 

• 
0.001 	0.0001 

NA 0.0088 

NA 0.0063 

NA 0.0031 
NA 0.0013 

USDA CLASSIFICATION 

Particle 

Size 

(mm) 

Percent 

Finer 

(%) 

Percent of 

Each Component 

(Material) 	(%) 

100 100 

Gravel 	3.3 

2 96.7 

Sand 	23.7 

0.05 73.0 

Silt 	61.1 

0.002 11.9 

Clay 	11.9 

USDA Classification 

SILT LOAM 

PARTICLE-SIZE ANALYSIS OF SOILS - ASTM D422 

Client 	 Civil & Environmental Consultants, Inc. 	 Boring 	TP-8B 

Client Project 	 153-121.0002 Closure Construction Central Waste 	Depth 	4.0-8.0' 

ct No. 	 36291 	 Sample 	Bucket 

Lab Sample 36291022 

Sample Color: 	 YELLOWISH BROWN 

USCS Group Name: 	SILTY CLAY WITH SAND 

mbol: 	cL-ML 
	

UJUA: 	SlLr LUAM 
	

AASFi l U: 	A-4 (3) 

US Std. 

Sieve 
Size 

Particle 

Diameter 
(mm) 

3" 75 

2-1/2" 63 

2" 50 

1-1/2" 37.5 

1" 25 

3/4" 19 

1/2" 12.5 

3/8" 9.5 

No. 4 4.75 

No. 10 2 

No. 20 0.85 

No. 40 0.425 

No. 60 0.25 

No. 140 0.106 

No.200 0.075 

NA 0.0303 

NA 0.0199 

NA 0.0121 

10% 

0% 

10 	1 	0.1 	0.01 

Diameter, mm 

USCS SOIL CLASSIFICATION 

Corrected For 100% Passing a 3"Sieve  

% Gravel (-3" & +#4) 	1.8 	Silt=62.3% CIay=19.5% 

Coarse=0.5; Fine=1.4 	 060, mm 	NA 

% Sand (-#4 & +#200) 	16.0 	D30, mm 	NA 

Coarse=1.5; Medium=4.1; Fine=10.4 	D10, mm 	NA 

% Fines (-#200) 	 82.2 	Cc 	NA 

% Plus #200 (-3") 	 17.8 	Cu 	NA 

USCS Description  

SILTY CLAY WITH SAND 

USCS Group Symbol 	Atterberg Limits Group Symbol 

CL-ML 	 CL-ML - SILTY CLAY 

Auxiliary Information 	Wt Ret, gm % Retained % Finer 

'eve - 300 mm 	 0 	0.0 	100.0 

eve - 150 mm 	 0 	 0.0 	100.0 

3" Sieve - 75 mm 	 0 	 0.0 	100.0 

ÌÎIItiillIRIÏiiiiiiiiiiiauiiiii 

IP 
Il 

1I1IIIllliI 
nNl■ 

Percent 

Finer 

100.0% 

100.0% 

100.0% 

100.0% 

99.8% 

99.5% 

98.9% 

98.7% 

98.2% 

96.7% 

94.8% 

92.6% 

89.5% 

84.2% 

82.2% 

61.7% 

50.2% 

34.6% 

28.3% 

21.9% 

14.8% 

9.4% 

Corrected 

Percent of 

-2.0 mm 

Material 

for USDA 

0 

24.5 

63.2 

12.3 

COPYRIGHT © 2015 GEOTECHNICAL TESTING SERVICES INC. 1-800-853-7309 



USDA CLASSIFICATION CHART 

Client Civil & Environmental Consultants, Inc. Boring 	TP-8B 
Client Project 153-121.0002 Closure Construction Central Waste Depth 	4.0-8.0' 

Project No. 36291 Sample 	Bucket 

Lab Sample 	36291022 

Sample Color: YELLOWISH BROWN 

USCS Group Name: SILTY CLAY WITH SAND 
USCS Group Symbol: CL-ML 	 • USDA: 	SILT LOAM AASHTO: 

Corrected for 0% gravel 	 . Sand 
Percent Gravel, % 0.0 Corrected 

Percent Sand, % 24.5 Very Coarse Sand; 2-1 
Percent Silt, % 63.2 Coarse Sand; 1-0.5 
Percent Clay, % 12.3 Medium Sand; 0.5-0.25 

Fine Sand; 0.25-0.1 

Very Fine Sand; 0.1-0.05 

Ô 

A-4 (3) 

1.5 

2.2 
3.7 

5.9 

11.2 
24.5 

100%Silt 

1 AA O. 	 ,s n, 

100%Sand 	
50%Sand 

%SAND\ 

0%Sand 

COPYRIGHT © 2015 GEOTECHNICAL TESTING SERVICES INC. 1-800-853-7309 
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Ô 

LABORATORY COMPACTION CHARACTERISTICS OF SOIL 

Client 	 Civil & Environmental Consultants, Inc. Boring 	 TP-9A 
Client Project 	153-121.0002 Closure Construction Ce Depth 	 0.0-4.0' 
Project No. 	36291 	 Sample 	

• Bucket 

Lab Sample No. 	 36291023 
Visual Description: 	LIGHT OLIVE BROWN LEAN CLAY 

WET DENS!TY TEST PARAMETERS 
Mold ID D • C D C Test Method 	 ASTM D1557 

Compaction Energy 	 Modified 
Test Procedure 	 A 
MOld Diameter, in 	 4 
Compacted Layers 	 5 
Blows Per Layer 	 25 
Rammer Weight / Fall 	 10 lbs / 	18 in. 
Size of Material Used 	 -#4 Sieve 

Use: <5% Retained on #4 

Compaction Point # 1 2 3 4 
Wt. Mold & WS, gm. •.6134 6252 6265 6216 
Wt. Mold, gm. 4214 4216 4214 4216 
Wt. WS, gm. 1920 2036 2051 2000 
Mold Volume, cc 946 944 946 944 
Wet Density, gm./cc 2.03 2.16 2.17 2.12 
Wet Density, pcf 126.6 134.6 135.2 132.3 

WATER CONTENT OVERSIZE PARTICLE CORRECTION 
No Corrections Needed 

Percent of Oversize Rock (+#4 Sieve) = <5% 
(Based on As-received Screening & Soaking) 

W.C. of Finer Material, %(-#4 Sieve) = NA 

Tare Number 920 503 923 553 
Wt. Tare & WS, gm. 953.5 860.7 844.4 891.6 
Wt. Tare & DS, gm. 876.6 775.1 741.9 780.5 
Wt. Tare, gm. 98.8 102.6 98.4 199.3 
Water Content, % 9.9 12.7 15.9 19.1 

DRY DENSITY vs. WATER CONTENT SAMPLE SUMMARY 
LABORATORY TEST VALUES 

Water Content, % 9.9 12.7 15.9 19.1 Lab Optimum Water Content, % 	12.9 

Lab Maximum Dry Density, pcf 	119.4 Dry Density, pcf 115.2 119.4 116.7 111.0 

Note: Maximum Density ond Optimum Woter Content reportedfrom estimated bestfit smooth curve! 

120.0 
- - - _ - 

, 

~ 	115.0 
0 

l ab -- ~~ - - 
113. . . 

110.0 
8 	9 10 11 12 13 	14 15 	16 	17 	18 	19 	20 	21 

Water Content, % 

Note: Compacted with outomatic compaction machine 

Input Validation: BLS 	Reviewed By: AJD 	 Date Tested: 10/08/15 
COPYRIGHT © 2015 GEOTECHNICAL TESTING SERVICES, INC. 1-800-853-7309 	WWW.GTS-LABS.COM  



PARTICLE-SIZE ANALYSIS OF SOILS - ASTM D422 

Ô Client 
Client Project 
Project No. 

Sample Color: 
USCS Group Name: 
USCS Group Symbol: 

Civil & Environmental Consultants, Inc. 
153-121.0002 Closure Construction Central Waste 
36291 

LIGHT OLIVE BROWN 
LEAN CLAY 
CL 	 USDA: 	SILTY CLAY 

Boring TP-9A 
Depth 0.0-4.0' 
Sample Bucket 
Lab Sample 36291023 

AASHTO: 	A-6 (17) 
MECHANICAL SIEVE 

Total Sample Sieve 
Size 

Nominal 
Opening, mm 

Dry 
Wt, gm 

Split Normalized 
% Retained % Finer 

Project 
Specifications Total Sample Wet Wt, gm (-3") 

Sample Split on Sieve 
Coarse Washed Dry Sample, gm 
Wet Wt Passing Split, gm 
Dry Wt. Passing Split, gm 
Total Sample Dry Wt, gm 

25630 
3/4" 
132 

25498 
21951 
22083 

3 75 0.0% 100.0% 
2-1/2 	63 	 0 0.0% 	100.0% 

2" 	50 	 0 ) 	0.0% 	100.0% 
1-1/2 	37.5 	93.24 0.4% 	99.6% 

1" 	25 0.0% 	99.6% 
3 4" 	19 	38.99 0.2% 	• 	99.4% 

Split Sample - Passing 3/4" 1 2°  12.5 7.12 0.8% 98.6% 
Tare No. 
Tare + WS., gm 
Tare + DS., gm 

Tare, gm 
Water Content of Split Sample 
Wt. of DS., gm 

Wt. of +#200 Sample, gm 

3008 
1244.1 

1096.76 

184.8 
16.2% 
911.96 

91.64 

3 8" 9,5 0 0.0% 98.6% 
No. 4 	4.75 	6.43 :! 0.7% 	97.9% 

No. 10 	2 	 7.13 0.8% 	97.1% 
No. 20 	0.85 	8.29 0.9% 	96.2% 
No. 40 	0.425 	9.77 1.1% 	95.2% 
No. 60 	0.25 	15.21 7% 	93.5% 
No. 140 	0.106 	27.84 3.0%_ 	.i 	90.5% 
No. 200 	0.075 	9.85 i.1% 	89.4% 

HYDROMETER (-01200) 
Tare No. 	 607 
Wt. Tare + DS., gm 	187.05 
Wt. Tare, gm 	 141.47 

Wt. Dispers., gm 	 5 
Wt. Dry Soil, gm (-01200 ) 	40.58 
-#10 Dispersed imin in Homilron Beach Mixer 

Specific Gravity 

a Factor 

2.71 
Tested 
0.9868 

Elapsed 	 R 

Time 	 Measured 
(min.) 

Temp 

'C 

Composite 

Correction 

R 

Corrected K Factor 

Percent 

Finer 
(%) 

Particle 

Diameter 
(mm) 

Adjusted 

% Finer 
(%) 

2 	 43.5 21.3 4.9 38.6 0.0132 93.9 0.0282 83.9% 
5 	 41.5 21.3 4.9 36.6 0.0132 89.0 0.0181 79.6% 

15 	 37.5 21.2 4.9 32.6 0.0132 79.3 0.0108 70.9% 
30 	 34.5 21.2 4.9 29.6 0.0132 72.0 0.0079 64.4% 
60 	 31.5 21.3 4.9 26.6 0.0132 64.7 0.0057 57.8% 

250 	 26 21 5.0 21.0 0.0133 51.1 0.0029 45.7% 
1440 	 20 20.9 5.0 15.0 0.0133 36.5 0.0013 32.6% 

USCS SOIL CLASSIFICATION USDA CLASSIFICATION 
Corrected For 100% Passing a 3"Sieve 

% Gravel (-3" & +#4) 	2.1 	Silt=33.8% Uay=55.5% 

Coarse=0.6; Fine=1.5 	 060, mm 	NA 
% Sand (-li4 & +#200) 	8.5 	D30, mm 	NA 
Coarse=0.8; Medium=2; Fine=5.8 	D10, mm 	NA 
% Fines (-#200) 	 89.4 	Cc 	NA 
% Plus #200 -3" 	 10.6 	Cu 	NA 

Particle 
Size 

(mm) 

Percent 
Finer 
(%) 

Percent of 
Each Component 

(Material) 	(%) 

Corrected 
Percent of 
-2.0 mm 
Material 
for USDA 100 

2 

0.05 

0.002 

100 

97.1 

87.1 

39.8 

Gravel 

Sand 

Silt 

Clay 

2.9 

10.0 

47.3 

39.8 

0 

10.3 

48.7 

41.0 

USCS Description 
LEAN CLAY 

USCS Group Symbol Atterberg Limits Group Symbol 
CL CL - LEAN CLAY 

Auxiliary lnformation Wt Ret m% Retained % Finer 
12" Sieve - 300 mm 0 0.0 100.0 
6" Sieve - 150 mm 0 0.0 100.0 • USDA Classification 

SILTY CLAY 3" Sieve - 75 mm 0 0.0 100.0 
Input Validation 	Yes 	 Reviewed By: SVG 	 Date Tested 	9/21/2015 

COPYRIGHT © 2015 GEOTECHNICAL TESTING SERVICES INC. 1-800-853-7309 
• 



LIQUID LIMIT, PLASTIC LIMIT, AND PLASTICITY INDEX OF SOILS 

E 
	

ASTM D 4318 

Client 	 Civil & Environmental Consultants, Inc. 	 Boring 	TP-9A 
Client Project 	• 153-121.0002 Closure Construction Central Waste 	Depth 	0.0-4.0' 
Project No. 	 36291 	 Sample 	Bucket 

Lab Sample 36291023 
Soil Description: 	LIGHT OLIVE BROWN LEAN CLAY 

(-#40 Fractinnl 
AS-RECEIVED W.C. SAMPLE SUMMARY 

Tare Number 

Wt. Tare & WS, gm 

Wt. Tare & DS, gm 

Wt. Tare, gm 

Water Content, % 

3008 

1244.10 

1096.76 

184.80 

16.2 

Activity Index = .48; Liquidity Index = -.15 

Liquid Limit (LL), % 	 38 

Plastic Limit (PL), % 	 19 

Plasticity Index (PI) 	 19 

USCS Group Symbol (-#4oFraaion ) 	 CL 

USCS Group Name (-u4o Fraction ) 	LEAN CLAY 

Sample Color: 	 LIGHT OLIVE BROWN 
PLASTIC LIMIT LIQUID LIMIT 

Points Run 3 Points 3 Points 
Tare Number 233 248 222 220 	211 260 
Wt. Tare & WS, gm 22.88 22.75 22.21 22.27 	22.33 23.10 
Wt. Tare & DS, gm 21.75 21.71 21.24 20.46 	20.58 21.21 
Wt. Tare, gm 15.87 16.07 15.89 • 15.97 	15.99 16.13 
Water Content, % 19.2 18.4 18.1 40.3 	38.1 37.2 

# of Blows 	18 	25 31 

PLASTICITY CHART FLOW CURVE 
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Input Validation: Yes 	 Reviewed By: 	SVG 	 Date Tested: 	9/21/2015 
COPYRIGHT © 2015 GEOTECHNICAL TESTING SERVICES INC. 1-800-853-7309 
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PARTICLE-SIZE ANALYSIS OF SOILS - ASTM D422 • Client 

Client Project 

Project No. 

Sample Color: 

USCS Group Name: 
USCS Grouo Svmbol: 

Civil & Environmental Consultants, Inc. 

153-121.0002 Closure Construction Central Waste 

36291 

LIGHT OLIVE BROWN 

LEAN CLAY 

CL 	 USDA: 	SILTY CLAY 

Boring TP-9A 

Depth 0.0-4.0' 

Sample Bucket 

Lab Sample 36291023 

AASHTO: 	A-6 (17) 

100% 

90% 

80% 

70% 

°L509° 

40% 

30% 

20% 

10% 

100 0.0001 

US Std. 
Sieve 
Size 

Particle 
Diameter 

(mm) 

Percent 
Finer 

i! I 

, , 	, 

;! 

( 

I ~ ~, ; , ~ ~ ` 3~~ 75 100.0% 

2-1/2 63 100.0% 
! 	
! 

~ 

11 !~ 

~ 	!  

!~ ~ ~ i 	~ ~ ~ 	~i! ! 	' 

! 

~~ ~ 	( i 

2" 50 100.0% 

1-1/2" 37.5 99.6% 
~ 

i) 
I ; 

i! ~ 
I 

i? 

~ 
	

! 
' 

~~~ 

; 
~ 	I 

i 
1~~ 25 99.6% 

3/4~ 19 99.4% 

~ 

i' 

~ li 
! 

i 

( 

~ 

~ 
I 

~ 	~ 
E; 

E 

~ 
i 

i! 

! 	I  

i ~~ 1/2" 12.5 98.6% 

3 8" 9.5 98.6% 

°. 
 i 

No. 4 4.75 97.9% 

No. 10 2 97.1% 

No.20 0.85 96.2% ~ 

! 

! 	
! 

I~ 
l 

No. 40 0.425 95.2% 

No. 60 0.25 93.5% 

3 ~ ; 

E 
No. 140 0.106 90.5% 

No.200 0.075 89.4% 

( !   ; 1 	i ! ~ 	i ~ i~ ~ 
l 
j~ j NA 0.0282 83.9°

0
% 

NA 0.0181 79.6/0 

0%  

! ! 

jj ' ~ 

I 

~ 	I~~ ~~ 1 
NA 0.0108 70.9% 

NA 0.0079 64.4% 
10 1 

Diameter, 

0.1 

mm 

0.01 0.001 NA 0.0057 57.8% 

NA 0.0029 45.7% 
NA 0.0013 32.6% 

USCS SOIL CLASSIFICATION USDA CLASSIFICATION 
Corrected For 100% Passing a 3"Sieve 

% Gravel (-3" &+It4) 	2.1 	Si!t=33.8% CIay=55.5% 

Coarse=0.6,• Fine=1.5 	 D60, mm 	NA 

% Sand (-4t4 & +4t200) 	8.5 	030, mm 	NA 

Coarse=0.8; Medium=2; Fine=5.8 	010, mm 	NA 

% Fines (-ft200) 	 89.4 	Cc 	NA 

% Plus #200 (-3") 	 10.6 	Cu 	NA 

Particle 

Size 

(mm) 

Percent 

Finer 

(%) 

Percent of 

Each Component 

(Material) 	(%) 

Corrected 

Percent of 

-2.0 mm 

Material 

for USDA 100 

2 

0.05 

0.002 

100 

97.1 

87.1 

39.8 

Gravel 	2.9 

Sand 	10.0 

Silt 	47.3 

Ciay 	39.8 

0 

10.3 

48.7 

41.0 

USCS Description 

LEAN CLAY 

USCS Group Symbol Atterberg Limits Group Symbol 

CL CL - LEAN CLAY 

Auxiliary Information Wt Ret, gm % Retained % Finer 

12" Sieve - 300 mm 0 0.0 	l 100.0 

6" Sieve - 150 mm 0 0.0 100.0 USDA Classification 

SILTY CLAY 3" Sieve - 75 mm 0 0.0 100.0 
COPYRIGHT © 2015 GEOTECHNICAL TESTING SERVICES INC. 1-800-853-7309 
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• 

100 % Silt 

USDA CLASSIFICATION CHART 

• Client Civil & Environmental Consultants, Inc. Boring 	TP-9A 
Client Project 153-121.0002 Closure Construction Central Waste Depth 	0.0-4.0' 
Project No. 36291 Sample 	Bucket 

Lab Sample 	36291023 
Sample Color: LIGHT OLIVE BROWN 

USCS Group Name: LEAN CLAY 
USCS Group Symbol: CL 	 USDA: 	SILTY CLAY AASHTO: 	A-6 (17) 

Corrected for 0% gravel Sand Subsizes 
Percent Gravel, % 0.0 Corrected Percentages 

Very Coarse Sand; 2-1 0.8 Percent Sand, % 	10.3 

Percent Silt, % 48.7 Coarse Sand; 1-0.5 1.0 
Percent Clay, % 41.0 Medium Sand; 0.5-0.25 2.0 

Fine Sand; 0.25-0.1 3.3 
Very Fine Sand; 0.1-0.0S 3.3 
Total 10.3 

,nn n. rl--- 	 i. w, ...~. 

100 % Sand 	
50 % Sand 

% SAND \\ 

0 % Sand 

COPYRIGHT O 2015 GEOTECHNICAL TESTING SERVICES lNC. 1-800-853-7309 



LABORATORY COMPACTION CHARACTERISTICS OF SOIL 

Client 	 Civil & Environmental Consultants, Inc. Boring 	 TP-9B 

Client Project 	153-121.0002 Closure Construction Ce Depth 	 4.0-8.0' 

Project No. 	 36291 	 Sample 	 Bucket 

Lab Sample No. 	 36291024 

Visual Description: 	LIGHT OLIVE BROWN LEAN CLAY 

WET DENSlTY TESTPARAMETERS 
Mold ID C C C C Test Method 	 ASTM D698 

Compaction Energy 	 Standard 
Test Procedure 	 A 
Mold Diameter, in 	 4 

Compacted Layers 	 3 

Blows Per Layer 	 25 

Rammer Weight / Fall 	 5.5 lbs / 12 in. 

Size of Material Used 	 -114 Sieve 

Use: <5% Retained on #4 

Compaction Point# 1 2 3 4 
Wt. Mold & WS, gm. 6023 6088 6159 6124 
Wt. Mold, gm. 4216 4216 4216 4216 
Wt. WS, gm. 1807 1872 1943 1908 
Mold Volume, cc 944 944 944 944 
Wet Density, gm./cc 1.91 1.98 2.06 2.02 
Wet Density, pcf 119.5 123.8 128.5 126.2 

WATER CONTENT OVERSIZE PARTICLE CORRECTION 
No Corrections Needed 

Percent of Oversize Rock (+#4 Sieve) =<5% 

(Based on As-received Screening & Soaking) 

W.C. of Finer Material, %(-#4 Sieve) = NA 

Tare Number 602 916 963 1028 
Wt. Tare & WS, gm. 919.7 912.5 831.1 949.1 
Wt. Tare & DS, gm. 824.7 798.3 712.8 814.2 
Wt. Tare, gm. 142.8 98.9 103.4 194 
Water Content, % 13.9 16.3 19.4 21.8 

DRY DENSITY vs. WATER CONTENT SAMPLESUMMARY 
LABORATORY TEST VALUES 

Water Content, % 13.9 16.3 19.4 21.8 Lab Optimum Water Content, % 	18.8 

Lab Maximum Dry Density, pcf 	107.8 Dry Density, pcf 104.9 106.4 107.6 103.6 

Note: Maximum Density and Optimum Water Content reportedfrom estimated bestfit smooth curve! 

110.0 

u 
d 
>- 

105.0 

100.0 
12 
	

13 	14 	15 	16 	17 	18 	19 	20 	21 	22 	23 
Water Content, % 

Note: Compacted using monua/ hammer. 

BLS 	 Reviewed By: AJD 	 Date Tested: 10/08/15 
COPYRIGHT O 2015 GEOTECHNICAL TESTING SERVICES, 1NC. 1-800-853-7309 	WWW.GTS-LABS.COM  
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PARTICLE-SIZE ANALYSIS OF SOILS - ASTM D422 

Ô Client 
Client Project 
Project No. 

Sample Color: 
USCS Group Name: 
USCS Group Symbol 

Civil & Environmental Consultants, Inc. 
153-121.0002 Closure Construction Central Waste 
36291 

LIGHT OLIVE BROWN 
LEAN CLAY 
CL 	 USDA: 	SILTY CLAY 

Boring TP-9B 
Depth 4.0-8.0' 
Sample Bucket 
Lab Sample 36291024 

AASHTO: 	A-6 (17) 

• 

A/fECHANICAL SIEVE 
Total Sample Sieve 

Size 
Nominal 

Opening, mm 
Dry 

Wt, gm 
Split Normalized 

% Retained % Finer 
Project 

Specifications Total Sample Wet Wt, gm -3") 
Sample Split on Sieve 
Coarse Washed Dry Sample, gm 
Wet Wt Passing Split, gm 
Dry Wt. Passing Split, gm 
Total Sample Dry Wt, gm 

24011 
3/4" 
253 

237S8 
19911 
20164 

3 75 0 0.0% 100.Oa 
2-1/2 	63 	 0 0.0% 	100.0% 

2" 	50 	 0 0.0% 	100.0% 
1-1/2 	37.5 	123.94 0.6% 	99.4% 

1" 	25 	80,88 0.4% 	99.0% 
3 4" 	19 	48.24 0.2% 	98.7% 

Split Sample - Passing 3/4" 1 2" 12.5 2.59 0.3% 98.5% 
are No. 

Tare + WS., gm 
Tare + DS., gm 

Tare, gm 
Water Content of Split Sample 
Wt. of DS., gm 

Wt. of +#200 Sample, gm 

1002 
1355.3 
1166.36 

188.4 
19.3% 
977.96 

85.81 

3 8" 9,5 4,89 j 0.5% 98.0% 
No. 4 	4,75 	7,28 _,0.7% 	97.3% 

No. 10 	2 	 5,93 ~'~1 0.6% 	96.7% 
No. 20 	0.85 	9.48 . 1.0% 	95.7% 
No. 40 	0.425 	9.88 1.0% 	94.7% 
No. 60 	0.25 	14.05 ,1.4% 	93.3% 
No. 140 	0.106 	23.17 :39&; `7 	90.9% 
No. 200 	0.075 	8.54 0.9% 	90.1% 

HYDROMETER (-ir1200) 
Tare No. 	 1011 
Wt. Tare + DS., gm 	 240 
Wt. Tare, gm 	 192.57 

Wt. Dispers., gm 	 5 
Wt. Dry Soil, gm (-J1200 ) 	42.43 
-plo Dispersed Imin in Hamilton Beach Mixer 

Specific Gravity 

a Factor 

2.74 
Tested 
0.9805 

Elapsed 	 R 

Time 	 Measured 
(min.) 

Temp 
*C 

Composite 

Corredion 

R 

Corrected K Factor 

Percent 

Finer 
(%) 

Partide 

Diameter 
(mm) 

Adjusted 

% Finer 
(%) 

2 	 46 21.3 4.9 41.1 0.0131 95.0 0.0273 85.6% 
5 	 44 21.3 4.9 39.1 0.0131 90.4 0.0176 81.4% 

15 	 40 21.2 4.9 35.1 0.0131 81.1 0.0105 73.1% 
30 	 36 21.2 4.9 31.1 0.0131 71.9 0.0077 64.7% 
60 	• 	 33 21.3 4.9 28.1 0.0131 64.9 0.0056 58.5% 

250 	 27 21.1 5.0 22.0 0.0131 50.8 0.0029 45.8% 
1440 	 21 20.9 5.0 16.0 0.0132 37.0 0.0012 33.3% 

USCS SO1L CLASSIFlCATION USDA CLASSIFICATION 
Corrected For 100% Passing a 3"Sieve 

% Gravel (-3" & +#4) 	2.7 	Silt=33.6% Clay=56.5% 

Coarse=1.3; Fine=1.5 	 D60, mm 	NA 
% Sand (-#4 & +#200) 	7.2 	030, mm 	NA 
Coarse=0.6,• Medium=2; Fine=4.6 	D10, mm 	NA 
% Fines (-#200) 	 90.1 	Cc 	NA 
% Plus #200 -3" 	 9.9 	Cu 	NA 

Particle 
Size 

(mm) 

Percent 
Finer 
(%) 

Percent of 
Each Component 

(Material) 	(%) 

Corrected 
Percent of 
-2.0 mm 
Material 
for USDA 100 

2 

0.05 

0.002 

100 

96.7 

88.3 

40.5 

Gravel 

Sand 

Silt 

Clay 

3.3 

8.4 

47.8 

40.5 

0 

8.7 

49.5 

41.9 

USCS Description 
LEAN CLAY 

USCS Group Symbol Atterberg Umits Group Symbol 
CL CL - LEAN CLAY 

Auxiliary lnformation Wt Ret, gm % Retained % Finer 
12" Sieve - 300 mm 0 0.0 100.0 
6" Sieve -150 mm 0 0.0 100.0 USDA Classification 

SILTY CLAY 
• Input Validation 

3" Sieve 75 mm 0 0.0 100.0 
Yes 	 Reviewed By: SVG 	 Date Tested 	9/21/2015 

COPYRIGHT O 2015 GEOTECHNICAL TESTING SERVICES INC.1-800-853-7309 



40~ 
x 
w 
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u 

A 
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60 

50 

10 

0 	 , 	r 	, 	,  
0 10 20 30 40 50 60 70 80 90 100 

Liquid Limit 

lllwA ~ 

~~ lBl 
!À l1l11  

• 

LIQUID LIMIT, PLASTIC LIMIT, AND PLASTICITY INDEX OF SOILS 

ASTM D 4318 
	 • 

Client 	 Civil & Environmental Consultants, Inc. 	 Boring 	TP-9B 
Client Project 	 153-121.0002 Closure Construction Central Waste 	Depth 	4.0-8.0' 
Project No. 	 36291 	 Sample 	Bucket 

Lab Sample 36291024 
Soil Description: 	LIGHT OLIVE BROWN LEAN CLAY 

(-#40 Fraction) 

AS-RECEIVED W.C. SAMPLE SUMMARY 

Tare Number 

Wt. Tare & WS, gm 

Wt. Tare & DS, gm 

Wt. Tare, gm 

Water Content, % 

1002 

1355.30 

1166.36 

188.40 

19.3 

Activity Index = .47; Liquidity Index = .02 

Liquid Limit (LL), % 	 38 

Plastic Limit (PL), % 	 19 

Plasticity Index (PI) 	 19 

USCS Group Symbol (-u4oFrocrion ) 	 CL 

USCS Group Name (-,vaoFraaion ) 	LEAN CLAY 

Sample Color: 	 LIGHT OLIVE BROWN 
PLASTIC LIMIT LIQUID LIMIT 

Points Run 3 Points 3 Points 
Tare Number 252 261 244 251 	253 235 
Wt. Tare & WS, gm 22.44 22.87 22.42 22.98 	22.86 22.75 
Wt. Tare & DS, gm 21.43 21.72 21.37 20.95 	20.97 20.91 
Wt. Tare, gm 16.25 15.89 15.90 15.80 	16.09 15.97 
Water Content, % 19.5 19.7 19.2 39.4 	38.7 37.2 

# of Blows 	18 	 24 30 

PLASTICITY CHART FLOW CURVE 

■■ 
IHlI1l1iIiiIll1JIII11l 

_
:l(llIIlIijiiil 

	

10 	 20 25 30 40 50 60 
No. of Blows 

Input Validation: Yes 	 Reviewed By: 	SVG 	 Date Tested: 	9/21/2015 
COPYRIGHT O 2015 GEOTECHNICAL TESTING SERVICES INC. 1-800-853-7309 
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PARTICLE-SIZE ANALYSIS OF SOILS - ASTM D422 

• Client 

Client Project 

Project No. 

Sample Color: 

USCS Group Name: 
11SCS Grouo Svmhol: 

Civil & Environmental Consultants, Inc. 

153-121.0002 Closure Construction Central Waste 

36291 

LIGHT OLIVE BROWN 

LEAN CLAY 
CL 	 USDA: 	SILTY CLAY 

Boring TP-9B 

Depth 4.0-8.0' 

Sample Bucket 

Lab Sample 36291024 

AASHTO: 	A-6 (17) 

100% 

70% 

	

.z 0/ 	~I i 

a ~;,, 

	

40% 	I 

30% 

20%   

10%   

	

1 	f

~ 

0% 

100 

( 

0.0001 

US Std. 

Sieve 
Size 

Particle 

Diameter 
(mm) 

Percent 

Finer 
,;,;;; 

*11 90% 
 3" 75 100.0% 

2-1/2 63 100.0% 
80%  

o 

2" 50 100.0% 

1-1/2" 37.5 99.4% 
! i ~ I ~ 1" 	• 25 99.0% 

3/4" 19 98.7% 

f 	~ I ~ ! I ~~ l 	I ~ i 1/2 12.5 98.5% 
3/8„ 9.5 98.0% 

3E ; ►  
~f I 

I No. 4 4.75 97.3% 
° No.10 2 96.7 /o 

No. 20 0.85 95.7% 

~ I +r 

I'! 

( 	I 

I 

I No. 40 0.425 • 94.7% 
0 i~j i ~ i i i ~ Noo140 0.106 90.9% 

No.200 0.075 90.1% 

 l 

3i
~ 
 I 
 ~ 

~ 

~ 

J 
! 

	

j 

' 

!~ 

jI ~ 
( 

i 

( 	~ 
I 

` 

Hill 

NA 0.0273 85.6% 

NA 0.0176 81.4°  % 

NA 0.0105 73.1% 

NA 0.0077 64.7% 
10 1 

Diameter, 

0.1 

mm 

0.01 0.001 NA 0.0056 58.5% 

NA 0.0029 45.8% 
NA 0.0012 33.3% 

USCS SOIL CLASSlFICATION USDA CLASSIFICATION 
Corrected For 100% Passing a 3" Sieve 

% Gravel (-3" &+.#4) 	2.7 	Silt=33.6% CIay=56.5% 

Coarse=1.3; Fine=1.5 	 D60, mm 	NA 

% Sand (-#4 & +#200) 	7.2 	D30, mm 	NA 

Coarse=0.6; Medium=2; Fine=4.6 	D10, mm 	NA 

% Fines (-#200) 	. 	90.1 	Cc 	NA 

% Plus #200 (-3") 	 9.9 	Cu 	NA 

Particle 

Size 

(mm) 

Percent 

Finer 

(%) 

Percent of 

Each Component 

(Material) 	(%) 

Corrected 

Percent of 

-2.0 mm 

Material 

for USDA 100 

2 

0.05 

0.002 

100 

96.7 

88.3 

40.5 

Gravel 	3.3 

Sand 	8.4 

Silt 	47.8 

Clay 	40.5 

0 

8.7 

49.5 

41.9 

USCS Description 

LEAN CLAY 

USCS Group Symbol Atterberg Limits Group Symbol 

CL CL - LEAN CLAY 

Auxiliary Information Wt Ret, gm % Retained % Finer 

12" Sieve - 300 mm 0 0.0 100.0 

6" Sieve - 150 mm 0 0.0 100.0 USDA Classification 

SILTY CLAY 3" Sieve - 75 mm 0 0.0 100.0 
COPYRIGHT © 2015 GEOTECHNICAL TESTING SERVICES INC. 1-800-853-7309 



USDA CLASSIFICATION CHART 

Client Civil & Environmental Consultants, Inc. Boring TP-9B 
Client Project 153-121.0002 Closure Construction Central Waste Depth 4.0-8.0' 
Project No. 36291 	

• 
Sample Bucket 

Lab Sample 36291024 
Sample Color: LIGHT OLIVE BROWN 

USCS Group Name: LEAN CLAY 
USCS Group Symbol: 	CL 	 USDA: 	SILTY CLAY 	 AASHTO: 	A-6 (17) 

Corrected for 0% gravel 	 Sand Subsizes 
Percent Gravel, % 	0.0 	 Corrected Percentages 
Percent Sand, % 	8.7 	 Very Coarse Sand; 2-1 	 0.8 
Percent Silt, % 	49.5 	 Coarse Sand; 1-0.5 	 1.0 
Percent Clay, % 	41.9 	 Medium Sand; 0.5-0.25 	 1.7 

Fine Sand; 0.25-0.1 	 2.6 
Very Fine Sand; 0.1-0.05 	 2.6 
Total 	 8.7 

100%Clay 	0%Silt 

% CLAY 
/%SILT 

	

50 % Clay 	
CLAY 	 50 % Silt 

. 

~AN 	SIL C Y 

CLAY 	 • 

	

Y L 	 IL QLA 
LOAM 

SAND 	Y LO 

• 
• 

• 

	

L A 	 ILT OA 	•• 
VA  LO 	 . 

SAN 	
OA Y 	 $i, T 

S 	 • 	 100 % Silt 

100 % Sand 	
50 % Sand 	 0% Sand 

% SAN D 

	

\\ 	
. 

wPrH1(a/Yl C9 zols bta7tCHNICAL TESTING SERVICES INC. 1-800-853-7309 
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LABORATORY COMPACTION CHARACTERISTICS OF SOIL 

Client Civil & Environmental Consultants, Inc. Boring TP-10A 

Client Project 153-121.0002 Closure Construction Ce Depth 0.0-4.0' 

Project No. 36291 	 Sample Bucket 

Lab Sample No. 36291025 

Visual Description: LIGHT OLIVE BROWN LEAN CLAY WITH SAND 

~ 

i• 

~ 

WET DENSITY TEST PARAMETERS 
Mold ID G G G G Test Method 	 ASTM D698 

Compaction Energy 	 Standard 
Test Procedure 	 A 
Mold Diameter, in 	 4 

Compacted Layers 	 3 

Blows Per Layer 	 25 

Rammer Weight / Fall 	 5.5 lbs / 	12 in. 

Size of Material Used 	 -#4 Sieve 

Use: <5% Retained on #4 

Compaction Point# 1 2 3 4 	• 

Wt. Mold & WS, gm. 6190 6262 6351 •• 6336 
Wt. Mold, gm. 4368 4368 4368 4368 
Wt. WS, gm. 1822 1894 1983 1968 
Mold Volume, cc 943 943 943 943 
Wet Density, gm./cc 1.93 2.01 2.10 2.09 
Wet Density, pcf 120.5 125.3 131.2 130.2 

WATER CONTENT OVERSIZE PARTICLE CORRECTION 

Tare Number 509 517 832 3004 

Percent of Oversize Rock (+#4 Sieve) = <5% 

(Based on As-received Screening & Soaking) 

W.C. of Finer Material, %(-#4 Sieve) = NA 

Wt. Tare & WS, gm. 968.4 852.5 786.6 951.9 
Wt. Tare & DS, gm. 891.1 771.3 698.1 839.9 
Wt. Tare, gm. 102.5 102.9 102.6 183.2 
Water Content, % 9.8 12.1 14.9 17.1 

DRY DENSITY vs. WATER CONTENT SAMPLE SUMMARY 
LABORATORY TEST VALUES 

Water Content, % 9.8 12.1 14.9 17.1 Lab Optimum Water Content, % 	14.9 

Lab Maximum Dry Density, pcf 	114.2 Dry Density, pcf 109.7 111.7 114.2 111.2 

Note: Maximum Density and Optimum Water Content reportedfrom estimated bestfit smooth curve! 

115.0 

u 
a 

> 

105.0 
8 
	

9 	10 	11 	12 	13 	14 	15 
	

16 	17 	18 	19 
Water Content, % 

Note: Compotted using monuol hammer. 

Input 
	

BLS 	 Reviewed By: AJD 
	

Date Tested: 10/06/15 
COPYRIGHT © 2015 GEOTECHNICAL TESTING SERVICES, INC 1-800-853-7309 	WWW.GTS-LABS.COM  
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PARTICLE-SIZE ANALYSIS OF SOILS - ASTM D422 

Client Civil & Environmental Consultants, Inc. Boring TP-10A 
Client Project 153-121.0002 Closure Construction Central Waste Depth 0.0-4.0' 
Project No. 36291 Sample Bucket 

Lab Sample 36291025 
Sample Color: LIGHT OLIVE BROWN 
USCS Group Name: LEAN CLAY WITH SAND 
USCS Group Symbol: CL 	 USDA: 	CLAY LOAM AASHTO: 	A-6 (11) 

MECHAN!C'AL SIEVE 
Total Sample Sieve 

Size 
Nominal 

Opening, mm 
Dry 

Wt, gm 
Split Normalized 

% Retained % Finer 
Project 

Specifications Total Sample Wet Wt, gm (-3") 
Sample Split on Sieve 
Coarse Washed Dry Sample, gm 
Wet Wt Passing Split, gm 
Dry Wt. Passing Split, gm 
Total Sample Dry Wt, gm 

26850 
3/4" 
338 

26512 
23618 
23957 

3 75 0 ; 	0.0° 100.0°0 
2-1/2 	63 	 0 0.0% 	100.0% 

2" 	50 	189.33 )~'s 	0.8% 	99.2% 
1-1/2 	37.5 	104.74 _ 	0.4% 	98.8% 

1" 	25 	 0 0.0% 	98.8% 
3 4" 	19 	44.21 - 	0.2% 	98.6% 

Split Sample - Passing 3/4" 1 2° 12.5 0 0.0% 98.6% 
Tare No. 
Tare + WS., gm 
Tare + DS., gm 

Tare, gm 
Water Content of Split Sample 
Wt. of DS., gm 

Wt. of+#200 Sample, gm 

817 
1167.6 

1051.22 

101.2 
12.3% 
950.02 

174_49 

3 8" 9.5 4.02 0.4% 98.2% 
No. 4 	4.75 	8,44  0.9% 	97.3% 

No. 10 	2 	12.03 ; 1.2% 	96.0% 
No. 20 	0.85 	16.87 1.8% 	94.3% 
No. 40 	0.425 	17.97 1.9% 	92.4% 
No. 60 	0.25 	30.41 =3:2% 	89.3% 

No. 140 	0.106 	62.21 
[No. 

6; 5%':.,_ l 	82.8% 
200 	0.075 	22.54 r•2•3% 	80.5% 

HYDROMETER (-J/200) 
Tare No. 	 1016 
Wt. Tare + DS., gm 	236.28 
Wt. Tare, gm 	 192.89 

• 

Wt. Dispers., gm 	 5 
Wt. Dry Soil, gm (-!l200 ) 	38.39 
-k10 Dispersed lmin in Homilton Beoch Mixer 

Specific Gravity 

a Factor 

2.69 
Tested 
0.9911 

Elapsed 	 R 

Time 	 Measured 
(min.) 

Temp 

• •C 

Composite 

Correction 

R 

Corrected K Factor 

Percent 

Finer 
(%) 

Particle 

Diameter 
(mm) 

Adjusted 

% Finer 
(%) 

2 	 38.5 21.4 4.9 33.6 0.0133 86.7 0.0296 69.8% 
5 	 36 21.4 4.9 31.1 0.0133 80.3 0.0191 64.6% 

15 	 32 21.4 4.9 27.1 0.0133 70.0 0.0114 56.3% 
30 	 29 21.4 4.9 24.1 0.0133 62.2 0.0082 50.1% 
60 	 26 21.4 4.9 21.1 0.0133 54.5 0.0059 43.8% 
250 	 21 21.1 5.0 16.0 0.0133 41.3 0.0030 33.2% 

1440 	 16.5 20.9 5.0 11.5 0.0134 29.7 0.0013 23.9% 
USCS SOIL CLASSlFlCATlON USDA CLASSlFlCATION 

Corrected For 100% Passing a 3"Sieve 
% Gravel (-3" & +#4) 	2.7 	Silt=39.2% Clay=41.2% 

Coarse=l.4; Fine=1.3 	 D60, mm 	NA 
% Sand (-t#4 & +#200) 	16.8 	030, mm 	NA 
Coarse=1.2; Medium=3.6; Fine=12 	D10, mm 	NA 
% Fines (-#200) 	 80.5 	Cc 	NA 
% Plus #200 -3" 	 19.5 	Cu 	NA 

Particle 
Size 

(mm) 

Percent 
Finer 
(%) 

Percent of 
Each Component 

(Material) 	(%) 

Corrected 
Percent of 
-2.0 mm 
Material 
for USDA 100 

2 

0.05 

0.002 

100 

96.0 

75.8 

28.7 

Gravel 

Sand 

Silt 

Clay 

4.0 

20.2 

47.1 

28.7 

0 

21.0 

49.1 

29.9 

USCS Description 
LEAN CLAY WITH SAND 

USCS Group Symbol Atterberg Limits Group Symbol 
CL CL - LEAN CLAY 

Auxiliary lnformation Wt Ret, m% Retained % Finer 
12" Sieve - 300 mm 0 0.0 100.0 
6" Sieve - 150 mm 0 0.0 100.0 USDA Classification 

CLAY LOAM 3" Sieve - 75 mm 0 0.0 100.0 

Ô 

• 

Input Validation 	Yes 	 Reviewed By: SVG 	 Date Tested 	9/21/2015 
COPYRlGHT O 2015 GEOTECHNICAL TESTING SERVICES INC. 1-800-853-7309 
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[11111 11 

liiji I 

'- 
_ 

40 

35 

30 

« 25 
c 

u° 20 
d 
m 
15 

10 

5 - 

0 - 

PLASTIC LIMIT 

3 Points 

219 213 262 

23.33 23.16 22.97 

22.32 22.19 22.05 

16.04 15.88 16.23 

16.1 15.4 15.8 

PLASTICITY CHART 

Points Run 

Tare Number 

Wt. Tare & WS, gr 

Wt. Tare & DS, grr 

Wt. Tare, gm 

Water Content, % 

.___  

60 

50 

• 

Client 

Client Project 

Project No. 

Soil Description: 

LIQUID LIMIT, PLASTIC LIMIT, AND PLASTICITY INDEX OF SOILS 

ASTM D 4318 

Civil & Environmental Consultants, Inc. 	 Boring 	TP-10A 

153-121.0002 Closure Construction Central Waste 	Depth 	0.0-4.0' 

36291 	 Sample 	Bucket 

Lab Sample 36291025 

LIGHT OLIVE BROWN LEAN CLAY 

(-84U rractlon) 

. 	 AS-RECEIVED W.C. 

Tare Number 
	

817 

Wt. Tare & WS, gm 
	

1167.60 

Wt. Tare & DS, gm 
	

1051.22 

Wt. Tare, gm 
	

101.20 

Water Content, % 
	

12.3 

l l!1l 1l 
I 1 Al:1l1I 

.ài/r I 
	I M i- Elas4ic Sil . 	

' 

10 

ML 

0 

0 10 20 30 40 50 60 70 80 90 100 

Liquid Limit 

• 

SAMPLE SUMMARY 

Activity Index = .56; Liquidity Index = -.23 

Liquid Limit (LL), % 	 32 

Plastic Limit (PL), % 	 16 

Plasticity Index (PI) 	 16 

USCS Group Symbol (-rlao Fronion ) 	CL 

USCS Group Name (-1140 Fraaion ) 	LEAN CLAY 

Sample Color: 	 LIGHT OLIVE BROWN 

LIQUID LIMIT 

3 Points 

204 221 240 

22.54 23.78 23.17 

20.91 21.87 21.46 

16.04 15.89 15.98 

33.5 31.9 31.2 

of Blows 	18 26 33 

FLOW CURVE 

10 	 20 25 30 40 50 60 

No. of Blows 

Input Validation: Yes 	 Reviewed By: 	SVG 	 Date Tested: 	9/21/20] 

COPYRIGHT © 2015 GEOTECHNfCAL TESTING SERVICES lNC. 1-800-853-7309 



PARTICLE-SIZE ANALYSIS OF SOILS - ASTM 0422 

e l Client 

Client Project 

Project No. 

Sample Color: 

USCS Group Name: 

USCS GrouD Svmbol: 

Civil & Environmental Consultants, Inc. 

153-121.0002 Closure Construction Central Waste 

36291 

LIGHT OLIVE BROWN 

LEAN CLAY WITH SAND 
CL 	 USDA: 	CLAY LOAM 

Boring TP-10A 

Depth 0.0'-4.0' 

Sample Bucket 

Lab Sample 36291025 

AASHTO: 	A-6 (11) 

100% 

90% 

80% 

70% 

40% 

30% 

20% 

10% 

O~
o  

• 100 

I 

; 

0.0001 

94.3 /o 
 

US Std. 
Sieve 
Size 

Pardcle 
Diameter 

(mm) 

Percent 
Finer I 

II I 

I 	; 

~~~ i 
~; ; ; 

1 ( 

 i 

~ 	I I ~ 

T' i 

~ 

jj 
f 

; 	
i - 

i 

3" 75 100.0% 

2-1/2 63 100.0% 

f 

2;; 50 99.2% 

1-1/2 37.5 98.8% 
( 

~il 1 
~ 
ii I ~ 

1" 25 98.8% 
3/4;;. 19 98.6% 

I ~ I 	1 ( 

i 

 ~ ~~ ~  

1/2" 12.5 98.6% 

3 8" 9.5 98.2% 
~ 	E 

~ 

i ~ f 

. 

No. 4 4.75 97.3 /o 

No.10 2 96.O
o
% 

 ;  
{ 

IL 
!~ 

No. 20 0.85 

No.40 0.425 92.4% 

No.60 0.25 89.3% 

~ 
3 

i  , 

I 
No. 140 0.106 82.8% 

No. 200 0.075 80.5% 
i ~ 4 NA 0.0296 69.8% 

NA 0.0191 64.6% 

~ l~ 
 

i f 
NA 0.0114 56.3% 

NA 0.0082 50.1% 
10 1 

Diameter, 

0.1 

mm 

0.01 0.001 NA 0.0059 43.8% 

NA 0.0030 33.2% 
NA 0.0013 23.9% 

USCS SOIL CLASSIFICATION USDA CLASSIFICATION 
Corrected For 100% Possing a 3"Sieve 

% Gravel (-3" & +#4) 	2.7 	Silt=39.2% Clay--41.2% 

Coarse=1.4; Fine=1.3 	 D60, mm 	NA 

% Sand (-#4 & +#200) 	16.8 	D30, mm 	NA 
Coarse=1.2; Medium=3.6; Fine=12 	010, mm 	NA 
% Fines (-#200) 	 80.5 	Cc 	NA 

% Plus #200 (-3") 	 19.5 	Cu 	NA 

Particle 

Size 

(mm) 

Percent 

Finer 

(%) 

Percent of 

Each Component 

(Material) 	(%) 

Corrected 

Percent of 

-2.0 mm 

Material 

for USDA 100 

2 

0.05 

0.002 

100 

96.0 

75.8 

28.7 

Gravel 	4.0 

Sand 	20.2 

Silt 	47.1 

Clay 	28.7 

0 

21.0 

49.1 

29.9 

USCS Description 

LEAN CLAY WITH SAND 

USCS Group Symbol Atterberg Limits Group Symbol 

CL CL - LEAN CLAY 

Auxiliary Information Wt Ret, gm % Retained % Finer 
12" Sieve - 300 mm 0 0.0 100.0 
6" Sieve -150 mm 0 0.0 100.0 USDA Classification 

CLAY LOAM 3" Sieve - 75 mm 0 0.0 100.0 
COPYRIGHT O 2015 GEOTECHNICAL TESTING SERVICES INC. 1-800-853-7309 
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Ô 

100 % SI It 

USDA CLASSIFICATION CHART 

• Client Civil & Environmental Consultants, Inc. Boring 	TP-10A 

Client Project 153-121.0002 Closure Construction Central Waste Depth 	0.0-4.0' 

Project No. 36291 Sample 	Bucket 

Lab Sample 	36291025 

Sample Color: LIGHT OLIVE BROWN 

USCS Group Name: LEAN CLAY WITH SAND 

USCS Group Symbol: CL 	 USDA: 	CLAY LOAM AASHTO: 	A-6 

Corrected for 096 gravel Sand Subsi~ 
Percent Gravel, % 0.0 Corrected Perce 

Percent Sand, % 21.0 Very Coarse Sand; 2-1 

Percent Silt, % 49.1 Coarse Sand; 1-0.5 
Percent Clay, % 29.9 Medium Sand; 0.5-0.25 

Fine Sand; 0.25-0.1 

Very Fine Sand; 0.1-0.05 

1.5 

1.8 

3.7 

7.1 

6.9 

21.0 

100 % Sand 	
50 % Sand 	 0% Sand 

% SAND \\ 

COPYRIGHT @ 2015 GEOTECHNICAL TESTING SERVICES INC 1-800-853-7309 
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LABORATORY COMPACTION CHARACTERISTICS OF SOIL 

Client 	 Civil & Environmental Consultants, Inc. Boring 	 TP-10B 

Client Project 	153-121.0002 Closure Construction Ce Depth 	 4.0-8.0' 

Project No. 	 36291 	 Sample 	 Bucket 

Lab Sample No. 	 36291026 

Visual Description: 	BROWN LEAN CLAY WITH SAND 

WET DENSITY TEST PARAMETERS 
Mold ID G G G G Test Method 	 ASTM D698 

Compaction Energy . 	 Standard 
Test Procedure 	 A 
Mold Diameter, in 	 4 
Compacted Layers 	 3 
Blows Per Layer 	 25 
Rammer Weight / Fall 	 5.5 lbs / 	12 in. 
Size of Material Used 	 -#4 Sieve 
Use: <5% Retained on #4 

Compaction Point# 1 2 3 4 
Wt. Mold & WS, gm. 6171 6271 6386 6336 
Wt. Mold, gm. 4368 4368 4368 4368 
Wt. WS, gm. 1803 1903 2018 1968 
Mold Volume, cc 943 943 943 943 
Wet Density, gm./cc 1.91 2.02 2.14 2.09 
Wet Density, pcf 119.2 125.9 133.5 130.2 

WATER CONTENT OVERSIZE PARTICLE CORRECTION 
No Corrections Needed 

Percent of Oversize Rock (+#4 Sieve) = <5% 
(Based on As-received Screening & Soaking) 

W.C. of Finer Material, %(-#4 Sieve) = NA 

Tare Number 917 901 1003 971 
Wt. Tare & WS, gm. 860.8 819.6 840.5 874.4 
Wt. Tare & DS, gm. 808.7 746.8 757.7 755.4 
Wt. Tare, gm. 98.6 98.9 191.5 98.1 
Water Content, % 7.3 11.2 14.6 18.1 

DRY DENSITY vs. WATER CONTENT SAMPLE SUMMARY 
LABORATORY TEST VALUES 

Water Content, % 7.3 11.2 14.6 18.1 Lab Optimum Water Content, % 	14.6 

Lab Maximum Dry Density, pcf 	116.4 Dry Density, pcf 111.1 113.1 116.4 110.2 

Note: Maximum Density and Optimum Water Content reportedfrom estimated bestfit smooth curve! 

120.0 

w u 
n 	• - - - - - - _ - 
~ 
= 115.0 
0 1 

~ 	

\. 1 
95 	Lab M Q = 

1
1 
2 

110.0 
6 	7 8 9 10 	11 13 	14 	15 	16 	17 	18 	19 	20 

Water Content, % 

Note: Compacted using monual hammer. 
Input Validation: BLS 	Reviewed By: AJD 	 Date Tested: 10/06/15 

COPYR!GHT © 2015 GEOTECHNICAL TESTING SERVICES, !NC. 1-800-853-7309 	WWW.GTS-LABS.COM  
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Ô 
LABORATORY COMPACTION CHARACTERISTICS OF SOIL 

Client 	 Civil & Environmental Consultants, Inc. Boring 	 TP-10B 
Client Project 	153-121.0002 Closure Construction Ce Depth 	 4.0-8.0' 

Project No. 	 36291 	 Sample 	 Bucket 

Lab Sample No. 	 36291026 
Visual Description: 	BROWN LEAN CLAY WITH SAND 

WET DENSITY TEST PARAMETERS 
Mold ID C C C. D Test Method 	 ASTM 01557 

Compaction Energy 	 Modified 
Test Procedure 	 A 
Mold Diameter, in 	 4 
Compacted Layers 	 5 
Blows Per Layer 	 25 
Rammer Weight / Fall 	 10 lbs / 	18 in. 
Size of Material Used 	 -#4 Sieve 
Use: <S% Retained on #4 

Compaction Point # 1 2 3 4 
Wt. Mold & WS, gm. 6239 6275 6300 6291 
Wt. Mold, gm. 4216 4216 4216 4214 
Wt. WS, gm. 2023 2059 2084 2077 
Mold Volume, cc 944 944 944 946 
Wet Density, gm./cc 2.14 2.18 2.21 2.19 
Wet Density, pcf 133.8 136.2 137.8 137.0 

WATER CONTENT OVERSIZE PARTICLE CORRECTION 
No Corrections Needed 

n 
T 

~ 120.0 

Ô 

~ Number 457 4S3 509 971 

Percent of Oversize Rock (+#4 Sieve) = <5% 
(Based on As-received Screening & Soaking) 

W.C. of Finer Material, %(-#4 Sieve) = NA 

Tare & WS, gm. 762.8 750 865.6 846.2 
Tare & DS, gm. 706.9 688 787.8 755.6 
Tare, gm. 86 85.7 102.7 98 
er Content, % 9.0 10.3 11.4 13.8 

DRY DENSITY vs. WATER CONTENT ' SAMPLE SUMMARY 
LABORATORY TEST VALUES 

er Content, % 9.0 10.3 11.4 13.8 Lab Optimum Water Content, % 	11.3 

Lab Maximum Dry Density, pcf 	123.8 Density, pcf 122.7 123.4 123.8 120.4 

Note: Maximum Density and Optimum Water Content reportedfrom estimated bestfit smooth curve! 

125.0 

- -  
_ 

-------------------••-•-•-------• ---•---------... s ---...--------• ------------...-- 95% -------......--- 
Lab MDD = --------------- 
117.6 

• 

115.0 
8 
	

9 	 10 	 11 	 12 	 13 	 14 	15 
Water Content, % 

Note: Compacied with automotic compoction mochine 

Inout Validation: BLS 
	

Reviewed By: AJD 	 Date Tested: 10/12/15 
COPYRIGHT © 2015 GEOTECHNICAL TESTING SERVICES, INC. 1-800-8S3-7309 	WWW.GTS-LABS.COM  



PARTICLE-SIZE ANALYSIS OF SOILS - ASTM D422 

Client Civil & Environmental Consultants, Inc. Boring TP-10B 
Client Project 153-121.0002 Closure Construction Central Waste Depth 4.0-8.0' 
Project No. 36291 Sample Bucket 

Lab Sample 36291026 
Sample Color: BROWN 
USCS Group Name: LEAN CLAY WtTH SAND 
USCS Group Symbol: CL 	 USDA: 	SILT LOAM AASHTO: 	A-4 (4) 

MECHANICAL SIEVE 
Total Sample Sieve 

Size 
Nominal 

Opening, mm 
Dry 

Wt, gm 
Split Normalized 

% Retained % Finer 
Project 

Specifications Total Sample Wet Wt, gm (-3") 
Sample Split on Sieve 
Coarse Washed Dry Sample, gm 
Wet Wt Passing Split, gm 
Dry Wt. Passing Split, gm 
Total Sample Dry Wt, gm 

26390 
3/4" 
138 

26252 
22433 
22571 

3 75 0 j 	0.0a 100.0a 
2-1/2 	63 	 0 0.0% 	100.0% 

2" 	50 	 0 0.0% 	100.0% 
1-1/2 	37,5 	55.57 J 	0•2% 	99.8% 

1" 	25 	23.26 j 	0.1% 	99.7% 
3 4" 	19 	59.25 0.3% 	99.4% 

Split Sample - Passing 3/4" 1 2°  12.5 6.73  ` 	0.7% 98.7% 
Tare No. 
Tare + WS., gm 
Tare + DS., gm 

Tare, gm 
Water Content of Split Sample 
Wt. of DS., gm 

Wt. of +#200 Sample, gm 

503 
1253.3 

1085.92 

102.6 
17.0% 

983.32 

181.86 

3 8" 9.5 2.13 " 	0.2% 98.5% 
No. 4 	4.75 	10.66  1.1% 	97.4% 

No. 10 	2 	 14 ; 1.4% 	96.0% 
No. 20 	0.85 	18.38 1.9% 	94.1% 
No. 40 	0.425 	17.25 1.7% 	92.4% 
No. 60 	0.25 	26.87 2-7% 	89.7% 
No.140 	0.106 	61.64 2°ii 	:'; 	83.5% 
No. 200 	0.075 	24.2 _2•4% 	81.0% 

HYDROMETER (-f/200) 
Tare No. 	 , 	530 
Wt. Tare + DS., gm 	237.24 
Wt. Tare, gm 	 195.26 

Wt. Dispers., gm 	 5 
Wt. Dry Soil, gm (-i1200 ) 	36.98 
-!!10 Dispersed Irnin in Hamilton Beach Mixer 

Specific Gravity 

a Factor 

2.71 
Tested 
0.9868 

Elapsed 	 R 

Time 	 Measured 
(min.) 

Temp 
*C 

Composite 

Correction 

R 

Corrected K Factor 

Percent 

Finer 
(%) 

Particle 

Diameter 
(mm) 

Adjusted 

% Finer 
(%) 

2 	 36.5 21.3 4.9 31.6 0.0132 84.3 0.0299 68.3% 
5 	 32 21.3 4.9 27.1 0.0132 72.3 0.0196 58.6% 

15 	 26.5 21.2 4.9 21.6 0.0132 57.6 0.0118 46.7% 
30 	 24 21.2 4.9 19.1 0.0132 51.0 0.0085 41.3% 
60 	 21.5 21.3 4.9 16.6 0.0132 44.3 0.0061 35.9% 

250 	 17 21 5.0 12.0 0.0133 32.0 0.0031 25.9% 
1440 	 13 20.7 5.1 7.9 0.0133 21.1 0.0013 • 17.1% 

USCS SOIL CLASSIFICATION USDA CLASSIFICATION 
Corrected For 100% Passing a 3"Sieve 

% Gravel (-3" & +#4) 	2.6 	Silt=47.8% Clay=33% 

Coarse=0.6,• Fine=2 	 D60, mm 	NA 
% Sand (-#4 & +#200) 	16.4 	D30, mm 	NA 
Coarse=1.4; Medium=3.6; Fine=11.4 	010, mm 	NA 
% Fines (-#200) 	 81.0 	 Cc 	NA 
% Plus #200 -3" 	 19.0 	Cu 	NA 

Particle 
Size 
(mm) 

Percent 
Finer 
(%) 

Percent of 
Each Component 

(Material) 	(%) 

Corrected 
Percent of 
-2.0 mm 
Material 
for USDA 100 

2 

0.05 

0.002 

100 

96.0 

75.4 

21.4 

Gravel 

Sand 

Silt 

Clay 

4.0 

20.6 

54.0 

21.4 

0 

21.5 

56.2 

22.3 

USCS Description 
LEAN CLAY WITH SAND 

USCS Group Symbol Atterberg Limits Group Symbol 
CL CL - LEAN CLAY 

Auxiliary lnformation Wt Ret m% Retained % Finer 
12" Sieve - 300 mm 0 0.0 100.0 
6" Sieve - 150 mm 0 0.0 100.0 USDA Classification 

SILT LOAM 3" Sieve - 75 mm 0 0.0 100.0 
Input Validation 	Yes 	 Reviewed By: SVG 	 Date Tested 	9/21/2015 

COPYRIGHT O 2015 GEOTECHNICAL TESTING SERVICES INC. 1-800-853-7309 
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503 

1253.30 

1085.92 

102.60 

17.0 

Tare Number 

Wt. Tare & WS, gm 

Wt. Tare & DS, gm 

Wt. Tare, gm 

Water Content, % 

M 30 

a 

20 

60 

50 

40 
x w 
c 

v 

U5 

10 

0 

LIQUID LIMIT, PLASTIC LIMIT, AND PLASTICITY INDEX OF SOILS 

ASTM D 4318 

Civil & Environmental Consultants, Inc. 	 Boring 	TP-10B 

153-121.0002 Closure Construction Central Waste 	Depth 	4.0-8.0' 

36291 	 Sample 	Bucket 

Lab Sample 36291026 

BROWN LEAN CLAY  

Ô 

Client 

Client Project 

Project No. 

Soil Description: 

(-ii40 Fraction) 

1 	 AS-RECEIVED W.C. 	 l 	 SAMPLE SUMMARY 	 1 

Activity Index = .37; Liquidity Index = .13 

Liquid Limit (LL), % 	 24 

Plastic Limit (PL), % 	 16 

Plasticity Index (PI) 	 8 

USCS Group Symbol (-t/40Fraction ) 	 CL 

USCS Group Name (-a4o Frocrion ) 	LEAN CLAY 

Sample Color: 	 BROWN 

LIQUID LIMIT 

3 Points 

224 259 26S 

22.88 23.21 23.75 

21.45 21.75 22.23 

15.93 15.93 15.97 

25.9 25.1 24.3 

of Blows 	15 20 26 

FLOW CURVE 

iiiiiiiiit,uiu.uiiiiiiiiiiïiiiiiiiiiiiiil 
11il ~ 

 
~i 

i1i iiiiiiiiiiiiiiiiíiiiliiiiflïiiiiiiil 
 

i 111IilIIIiiiIIIIIiiIIllIiliIFil 
lIlllliI!i1liiI1Iltll-if1ll~ 0 10 20 30 40 50 60 70 80 90 100 	0-, 	 • 	- 	• 	.- 

Liquid Limit 	 10 	 20 	25 30 	40 	50 60 

No. of Blows 

Input Validation: Yes 	 Reviewed By: 	SVG 	 Date Tested: 	9/21/2015 
COPYRIGHT © 2015 GEOTECHNICAL TESTING SERVICES lNC. 1-800-853-7309 

ML 

PLASTIC LIMIT 

Points Run 3 Points 

Tare Number 252 219 221 

Wt. Tare & WS, gm 23.56 23.16 23.64 

Wt. Tare & DS, gm 22.55 22.17 22.55 

Wt. Tare, gm 16.24 16.04 15.87 

Water Content, % 16.0 16.2 16.3 

CHART , 

30 

25 

20 
M 
C 
d 
C 

uo 15 

~ 

10 



PARTICLE-SIZE ANALYSIS OF SOILS - ASTM D422 

Ô Client 

Client Project 

Project No. 

Sample Color: 

USCS Group Name: 
USCS Groun Svmbol 

Civil & Environmental Consultants, Inc. 

153-121.0002 Closure Construction Central Waste 

36291 

BROWN 

LEAN CLAY WITH SAND 
CL 	 USDA: 	SILT LOAM 

Boring TP-10B 

Depth 4.0-8.0' 

Sample Bucket 

Lab Sample 36291026 

AASHTO: 	A-4 (4) 

100% 	i . 

90% 

80% 

70% 

a 
40% 

30% 	III 

I 

20% 

10% 

0 0/ 
100 

~ 

0.0001 

•i 	 0.106 

US Std. 
Sieve 
Size 

Particle 
Diameter 

(mm) 

Percent 
Finer 

! i I 

~ 

I I 
I 
~ 

I i 75 100.0% 3~ 

2-1/2 63 100.0% 
'(  j 	

j 
~ 

~ 

I 

~ 

i 

!  ( 

2" 50 100.0% 

1-1/2" 37.5 99.8% 

i 	' 	~ ~ ! j 

-jtrj 
\  ( 

1" 25 99.7% 

3/4" 19 99.4% 

~ 

~ 	tII 
I 
i 

; 

~ 

1 2" 12.5 98.7% 

3 8" 9.5 98.5% 

i 	; ' ~ I 
No. 4 4.75 97.4% 

No.10 2 96.0% 

No. 20 0.85 94.1% 

! 
i ~ 	~  i ( No. 40 0.425 92.4% 

No. 60 0.25 89.7% 

~f 

( 
i 

( ! 	i 

I 

i 	i 

i No. 140 83.5% 

No. 200 0.075 81.0%  1, 

E 	~ ~ 
NA 0.0299 68.3% 

• NA 0.0196 58.6 /o 

i 

i 

 1 
! 

I 

 ~ 

' 	I 
! 

NA 0.0118 46.7%  
~ NA 0.0085 41.3 /o 

10 1 

Diameter, 

0.1 

mm 

0.01 0.001 
~ 

NA 0.0061 35.9% 

NA • 0.0031 25.9% 
NA 0.0013 17.1% 

USCS SOIL CLASSIFICATION USDA CLASSIFICATION 
Corrected For 100% Passing a 3"Sieve 

% Gravel (-3" &+#4) 	2.6 	Silt=47.8% CIay=33% 

Coarse=0.6; Fine=2 	 D60, mm 	NA 

% Sand (-#4 & +#200) 	16.4 	D30, mm 	NA 

Coarse=1.4; Medium=3.6; Fine=11.4 	D10, mm 	NA 

% Fines (-#200) 	
• 
	81.0 	Cc 	NA 

% Plus #200 (-3") 	 19.0 	Cu 	NA 

Particle 

Size 

(mm) 

Percent 

Finer 

(%) 

Percent of 

Each Component 

(Material) 	(%) 

Corrected 

Percent of 

-2.0 mm 

Material 

for USDA 100 

2 

0.05 

0.002 

100 

96.0 

75.4 

21.4 

Gravel 	4.0 

Sand 	20.6 

Silt 	54.0 

Clay 	21.4 

0 

21.5 

56.2 

22.3 

USCS Description 

LEAN CLAY WITH SAND 

USCS Group Symbol Atterberg Limits Group Symbol 

CL CL - LEAN CLAY 

Auxiliary Information Wt Ret, gm % Retained % Finer 

12" Sieve - 300 mm 0 0.0 	j 100.0 

6" Sieve - 150 mm 0 0.0 100.0 USDA Classification 

SILT LOAM 3" Sieve - 75 mm 0 0.0 100.0 

COPYRIGHT U 2025 GEOTECHNICAL TESTING SERVICES /NC. 1-800-853-7309 
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Boring TP-10B 

Depth 4.0-8.0' 

Sample Bucket 

Lab Sample 36291026 

AASHTO: . A-4 

Sand Subsi~ 

Corrected Perce 

ery Coarse Sand; 2-1 

~arse Sand; 1-0.5 

ledium Sand; 0.5-0.25 

ne Sand; 0.25-0.1 

~ry Fine Sand; 0.1-0.05 

1.6 

1.8 

3.3 

6.9 

8.0 

21.5 

100 % Silt 

USDA CLASSIFICATION CHART 

• Client 	 Civil & Environmental Consultants, Inc. 

Client Project 	 153-121.0002 Closure Construction Central Waste 

Project No. 	 36291 

Sample Color: 	 BROWN 

USCS Group Name: 	LEAN CLAY WITH SAND 
USCS Group Symbol: 	CL 	 USDA: 	SILT LOAM 

Corrected for 0% gravel 

Percent Gravel, % 	0.0 

Percent Sand, % 	21.5 

Percent Silt, % 	56.2 
Percent Clay, % 	22.3 

, nn n, r.I-- - 	 .. w, ...~. 

100 % Sand 	
50 % Sand 

%SAND \\ 

0 % Sand 

COPYRIGHT O 2015 GEOTECHNICAL TESTING SERVICES lNC 1-800-853-7309 



1ZEASUREAIENT OF HYDRAULIC CONDUCTIVITY OF SATURATED POROUS MATF,RiALS USINC A FLEyIBLE WAId, PERMEAMETER 

ASTM D508400 Method F; Mercury U-Tube Permometer - Inflow Volume = Outflow Volume 

Client Civil & Environmental Consultants, Inc. Boring TP-10B 
Client Project 153-121.0002 Closure Construction Central Waste Depth 4.0-8.0' 
Project No. 36291 Sample •Bucket 
Visual Description BROWN LEAN CLAY W1TH SAND Lab Sample No. 36291026 
Samole Condition Remolded 	• ' 

Sa:NiPLE CONDITIONS TES'f CONSTANTS & EQUATIONS SAMPLE SUb1MARY 
Sample Status Initial Final Pipette Area, a, - cm? 	 0.031416 

Annulus Area, a„ cm2 	 0.76712 

Manometer Constant, M, =a,a,/(a.+a,), cm2 	0.03018 
Manometer Constant, M2 = 1+ ap/a, 	• 	 1.0410 

Sample Constant, S = LA, cm't 	 0.183 
Specific Gravity, S= S 	- 5,,, gm/cc 	 12.562 
Test Constant, C = MtS/S 	 4.40E-04 
Mercury Level at Equilibrium. R,,y, cm 	 3.1 
Mercury Level of Pipette at tO, R,,o, cm 	 12.8 
Initial Head Difference, zt =(R,,o-R~M2, cm 	10.10 
Trial Constant, T = M2 / zt, cm 	 0.1031 
Temperature Correction for 20°C, R, 	 0.931 

Avg. Hydraulic Conductivity, k;o, cm/sec 	 4.3E-07 
Initial Water Content, % 	 16.9% 
Initial Dry Density, pcf 	 109.7 
"/u Compaction 	 94.2% 
Sample Status 	 Remolded 
B Parameter 	 97 
Permeant 	 Deaired Water 
CeU Pressure, psi 	 105 
Back Pressure, psi 	 100 
Avg.(Mid-Height) Confining Stress, psi 	 5 
Maximum Gradient 	 16.8 
Average Test Temperature, °C 	 23.0 

Tare Number 2051 38 
Wt. Tare & WS, gm 280.34 747.74 
Wt. Tare & DS, gm 261.85 643.9 
Wt. Tare, gm 152.29 84.23 
Moisture Content, % 16.9% 18.6% 
Wt. Tube & WS., gm 651.2 NA 
Wt. Of Tube, gm 0 NA 
Wt. Of WS., gm 651.2 660.5 
Length 1, in 3 2.977 
Length 2, in 3. 2.957 
Length 3, in 3 2.958 
Top Diameter, in 2.864 2.849 TEST DATA 
Middle Diameter, in 2.865 2.852 tt 

Elapsed 
Time 
min 

R,,, 
Mercury 
Height 

cm 

pzp 
R5g-R,j 

cm 

i 
Gradient 

cm / cm 

Ht 
Head 

cm 

AHt 
Percent of Initial 
Head from t=0 

% 

a,,,0 	c',,° 
Effective Stress 

Max 	Min 
psi 	 psi 

k20 
Hydraulic 

Conductivity 
cm/sec 

Bottom Diameter, in 2.8655 2.842 
Average Length, L, cm 7.62 7.53 
Average Area, A, cm^2 41.59 41.09 
Sample Volume, cc 316.9 309.3 0.00 12.8 0 16.8 126.8 100.0% 5.90 4.10 NA 
Unit Wet Wt., gm/cc 2.05 	. 2.14 0.14 12.7 0.1 16.7 125.5 99.0% 5.89 4.11 5.00E-07 
Unit Wet Wt., pcf 128.2 133.2 0.31 12.6 0.2 16.5 124.2 97.9% 5.88 4.12 4.59E-07 
Unit Dry Wt., pcf 109.7 112.4 0.47 12.5 0.3 16.3 122.9 96.9% 5.87 4.13 4.53E-07 
Unit Dry Wt., gm/cc 1.76 1.80 0.66 12.4 0.4 16.2 121.6 95.9% 5.86 4.14 4.35.5-07 
Specific Gravity, Assumed 2.7 2.7 0.84 12.3 0.5 16.0 120.3 94.8% 5.86 4.14 4.30E-07 
Void Ratio, e 0.536 0.499 1.01 12.2 0.6 15.8 119.0 93.8% 5.85 4.15 4.33E-07 
Porosity, n 0.349 0.333 1.19 12.1 0.7 15.6 117.7 92.8% 5.84 4.16 4.30E-07 
Pore Volume, cc 110.55 103.00 
Satutation, % 85.1% 

EL,i;PSEI) T.1b1E vs. IIYDRAU'LIC CONDUCI7V11'Y 

1E-04 

IE-05 

-c 
HydrauHc Conductivity (20°C) k20 = Rt - In (1-AzPT) 

t 

Y 
Q 

1E-06 

. 	: 	. : 	: 

lE-07 

lE-08 

Hydnulic CoaArce.it,• 

~Avange H.C. ovv lav 2'odi°p 

- *0.85 t° 1.15 Avwege H.C. 

0 	 0.2 	 0.4 	 0.6 	 0.8 	 1 	 1.2 	 1.4 
Elapsed Time, t, min 

inpur vauaanon: pu..v 	 xevlewea tsy: Svli 	 Date Tested: 	11/10/2015 

Note: 77he average IYydraulic Conductiviry is calculated using the average ojthe last 4 determinations where all requieile flow and Hydraulic Conductivity conditions are achieved! 

Prerequisits: InJlow / Outflow Ratio = 1 by definitlon ojtest procedure. Final Hydraulic Conductivity = +-25% ojaverage Hydraulic Conductivity when k> I F.-8 cm/sec and +-50% when k < IE-8 cm/sec. 	• 

COPYRIGHT ® 2014 GEOTECFLV7CAL TESTING SERVICES, INC. 1-800-853-7309 
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• • SPECIFIC GRAVITY~OILS - ASTM D854 (B) 

Client 	 Civil & Environmental Consultants, Inc. 
Client Project 	153-121.0002 Closure Construction Central Waste 
Project No. 	 36291 

Lab 

Sample 

ND 

Boring 

- 

Depth Sample 

- 

Repllcate 
No. 

- 

Materlal 
Used 

- 

Passing 
e4Sieve 

Pymameter 
ld. 

lr.-iesi 
Pymometer 

Check 
Welght 

Welght 
Pycnometer 
•Soil.Water 

Test 
Temp. 

- 

Taro 
No. 

1T, 

Tarot 
Dry 
Sail 

- 

Taro 
Welght 

Welght 

Dry 
5o1l 

Test 
Water 
Density 

VellZls 

Pymometer 
rWaterat 
TestTemp 

AVerIge 

Calibnted 
PymomeMr 
DryWelght 

AVIl. 

Calibroted 
Volumeof 

Pymometer 

upeuzslc 

Gnvltyof 
Sallat 

TestTemp 

Converslan 
FaRor 

ForTemp 

Gravityot 
Sollat 
20°C 

gm gm C gm gm gm g 	mi gm gm ml gjec e cc 
Sleve % Mp Mpws,t Tt Mds pw,t Mpw,t Mp Vp Gt TbK 029°C 

. " ...._~TESTP,ARAMETERS, ; i~CAU8RAT10N ARAMETE CIFlCGRAVI: w' 
`36291007 TP-1A 0.0-4.0 Bucket 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

-84 

-84 

-84 

-e4 

44 

-p4 

-84 

-84 

-04 

-04 

-84 

-04 

-#4 

-04 

-154 

-04 

-84 

-04 

-R4 

-#4 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

L 

Q 

R 

F 

H 

T 

5 

R 

L 

P 

Q 

K 

Q 

W 

N 

G 

J 

L 

R 

K 

164.88 

185.13 

164.28 

162.18 

167.52 

185.14 

167.03 

164.31 

164.84 

163.86 

185.13 

.164.57 

185.1 

193.19 

183.41 

163.54 

159.83 

164.83 

164.26 

164.54 

698.86 

717.16 

693.42 

694.34 

698.37 

716 

698.02 

695.87 

697.68 

694.15 

715.29 

695.78 

713.5 

726.42 

714.43 

694.92 

690.85 

697.02 

698.59 

696.24 

22.5 

21.6 

21.6 

21.4 

21.5 

21.5 

21.4 

21.3 

21.6 

21.3 

21.3 

21.3 

21.8 

21.4 

21.5 

21 

21.3 

21.4 

20.7 

20.8 

Q57 

1009 

962 

504 

307 

973 

975 

837 

303 

515 

3006 

503 

804 

540 

513 

802 

980 

605 

515 

518 

248.92 

248.9 

151.41 

155.97 

149.01 

153.85 

153.99 

154.48 

153.98 

152.95 

233.93 

154.48 

149.83 

250.65 

154.17 

152.87 

153.92 

194.28 

158.76 

155.08 

192.23 

194.91 

102.33 

102.93 

98.1 

102.13 

107.5 

101.69 

99.61 

102.04 

183.09 

102.45 

101.59 

194.87 

102.14 

101.17 

102.63 

141.5 

101.98 

102.8 

56.69 

53.99 

49.08 

53.04 

50.91 

51.72 

51.49 

52.79 

54.37 

50.91 

50.84 

52.03 

48.24 

55.78 

52.03 

51.7 

51.29 

52.78 

56.78 

52.28 

0.9977 

0.9979 

0.9979 

0.9979 

0.9979 

0.9979 

0.9979 

0.9979 

0.9979 

0.9979 

0.9979 

0.9979 

0.9978 

0.9979 

0.9979 

0.9980 

0.9979 

0.9979 

0.9981 

0.9980 

663.36 

683.37 

662.81 

660.81 

666.24 

683.71 

665.74 

662.84 

663.46 

662.15 

683.41 

663.22 

6a3.35 

691.45 

681.92 

662.20 

658.50 

663.48 

662.90 

663.27 

164.84 

185.09 

164.25 

162.17 

167.51 

185.15 

167.05 

164.25 

164.84 

163.80 

185.09 

164.53 

185.09 

193.13 

183.40 

163.54 

159.86 

164.84 

164.25 

164.53 

499.69 

499.35 

499.62 

499.68 

499.78 

499.62 

499.74 

499.62 

499.69 

499.38 

499.35 

499.72 

499.35 

499.36 

499.58 

499.66 

499.68 

499.69 

499.62 

499.72 

2.676 

2.672 

2.658 

2.719 

2.711 

2•661 

2.680 

2.672 

2.699 

2.692 

2.682 

2.673 

2.666 

2.681 

2.665 

2.725 

2.707 

2.743 

2.692 

2.707 

0.9994 

0.9997 

0.9997 

0.9997 

0.9997 

0.9997 

0.9997 

0.9997 

0.9997 

0.9997 

0.9997 

0.9997 

0.9996 

0.9997 

0.9997 

0.9998 

0.9997 

0.9997 

0.9998 

0.9998 

2.67 

2.67 

2.68 

2.72 

2.71 

2.66 

2.68 

2.67 

2.70 

2.69 

268 

2.67 

2.67 

2.66 

2.66 

172 

2.71 

2.74 

269 

2.71 

36291008 TP-1B 4.0-8.0' Bucket 
36291009 TP-2A 0.0-4.0' Bucket 

36291010 TP-28 40-8.0' Bucket 

36291011 TP-3A 0.0-4.0' Bucket 
36291012 TP-38 4.0-8.0' Bucket 

36291013 TP-4A 0.0-4.0' Bucket 

36291014 TP-48 4.0-8.0' Bucket 

36291015 TP-5A 0.0-4.0' Bucket 

36291016 TP-5B 4.0-8.0' Bucket 

36291017 TP-6A 0.0-4.0' Bucket 

36291018 TP-6B 4.0-8.0' Bucket 

36291019 TP-7A 0.0-4.0' Bucket 

36291020 TP-7B 4.0-8.0' Bucket 

36291021 TP-8A 0.0-4.0' Bucket 

36291022 TP-8B 4.0-8.0' Bucket 

36291023 TP-9A 0.0-4.0' Bucket 

36291024 TP-98 4.0-8.0' Bucket 

36291025 TP-10A 0.0-4.0' Bucket 

36291026 TP-1OB 4.0-8.0' 8ucket 

Input Validatlon: tmp 	 Reviewed By: SVG 	 Date: 	9/21/2015 
COPYRIGHT ® 2014 GEOTECHNICAL TESTING SERVICES 1-800-853-7309 



Ceotechnics 
g~i~thnràl g 	n4heti[ ~ng 

MOISTURE DENSITY RELATIONSHIP 
ASTM D698-12 

Client: 
	

CEC 
	

Boring No.: 	9/17/15 	 • 
Client Reference: 
	

Central Waste Closure 153-121 
	

Depth (ft): 	0-4  
Project No.: 
	

2015-506-001 
	

Sample No.: TP-11A 
Lab ID: 
	

2015-506-001-001 
	

Test Method STANDARD 

Visual Description: 
	

Brown Sandy Clay 

Optimum Water Content 
	

15.7 
Maximum Dry Density 	 111.0 

125 

Specific Gravitv 	2.70 
Assumed 

120 

115 

• 

100 

95 

90 
10 	 15 	 20 	 25 	 30 

Water Content (%) 

Tested By 	BS 	Date 	10/12/15 	Checked By 	KC 	 Date 	10/13/15 	- 
page 1 of 2 	DCN:CT-S12 DATE:5/1/13 REVISION: 14 

54$ Braddock Avenue • East Pittsburgh, PA 15112 • Phor4e (412} 823-7600 • Fax (412} 823-8999 • www.g~ateGhniGS.npt 



technics 
MOISTURE - DENSITY RELATIONSHIP 	

9~t~Chnlrztl~geps~nthc~itit~iing 

ASTM D698-12 

Brown Sandy Clay 

SClient: 
Client Reference: 
Project No.: 
Lab ID: 

Visual Description: 

CEC 
	

Boring No.: 	9/17/15 
Central Waste Closure 153-121 

	
Depth (ft): 	0-4 

2015-506-001 
	

Sample No.: TP-1 1A 
2015-506-001-001 

al Weight of the Sample (g): 
Received Water Content (%): 
wmed Specific Gravity: 

Percent Retained on 3/4": 
Percent Retained on 3/8": 
Percent Retained on #4: 
Oversize Material: 
Procedure Used: 

NA 
NA 

2.70 

NA 
NA 
NA 

Not included 
B 

Test Type: STANDARD 
Rammer Weight (lb): 5.5 
Rammer Drop (in): 12 
Rammer Type: MECHANICAL 
Machine ID: G 	774 
Mold ID: G 	1499 
Mold diameter: 4" 
Weight of the Mold (g): 4387 
Volume of the Mold (cm3): 940 

Mold / Specimen 

Weight of Mold & Wet Sample (g): 6179 6297 6330 6288 6245 
Weight of Mold (g): 4387 4387 4387 4387 4387 

of Wet Sample (g): 1792 1910 1943 1901 1858 
~

eight 
old Volume (cm3): 940 940 940 940 940 

Moisture Content / Density 

Tare Number: 901 1724 887 891 537 
Weight of Tare & Wet Sample (g): 548.10 491.80 550.60 533.50 472.40 
Weight of Tare & Dry Sample (g): 499.80 439.30 486.30 464.50 400.60 
Weight of Tare (g): 110.37 82.84 109.71 110.74 82.24 
Weight of Water (g): 48.30 52.50 64.30 69.00 .71.80 
Weight of Dry Sample (g): 389.43 356.46 376.59 353.76 318.36 

Wet Density (g/cm3): 1.91 2.03 2.07 2.02 1.98 
Wet Density (pcf): 119.0 126.8 129.0 126.2 123.3 
Moisture Content (%): 12.4 14.7 17.1 19.5 22.6 
Dry Density (pcf): 105.8 110.5 110.2 105.6 100.6 

Zero Air Voids 

Moisture Content (%): 	 14.5 	20.8 	27.0 
Dry Unit Weight (pcf): 	 121.1 	108.0 	97.4 

02sted By 	BS 	Date 	1 0/1 2/1 5 	Checked By 	KC 	 Date 	1 0/1 3/1 5 
page 2 of 2 	 DCN:CT-S12 DATE:5/1/13 REVIS/ON: 14 	 S:Ezce111Ezcel QalSpreadsheetalproctar.sls 
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SPECIFIC GRAVITY 
ASTM D 854-14 

g

technics 
ceotechnical & geo:ynthetic testing 

Ô 

Client: • 	 CEC 	 Boring No.: 9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 	0-4 
Project No.: 	2015-506-001 	 Sample No.: TP-11A 
Lab ID: 	 2015-506-001-001 	 . 	Visual Description: Brown Sandy Clay 

(Mlnus No.4 sieve material,oven dried) 

Replicate Number 	 1 	 2 

Pycnometer ID: G 	1255 G 	1504 
Weight of Pycnometer & Soil & Water (g): 757.55 745.07 
Temperature (°C): 26.9 26.6 
Weight of Pycnometer & Water (g): 684.84 672.04 

Tare Number: 503 923 
Weight of Tare & Dry Soil (g): 209.02 215.52 
Weight of Tare (g): 93.57 99.72 

Weight of Dry Soil (g): 115.45 	• 115.80 
Specific Gravity of Soil @ Measured Temperature: 2.701 2.708 
Specific Gravity of Water @ Measured Temperature: 0.99655 0.99663 
Conversion Factor for Measured Temperature: 0.99834 0.99842 

Specific Gravity @ 20°  Celsius: 2.706 2.712 

Average Specific Gravity @.20°  Celsius 	 2.71 

Tested By AMC 	Date 11/12/15 	Checked By 	KC 	Date 	 11/13/15 
DCN: CT-S5 Date: 3/5/14 Revis!°n: 20  

8:\ExcellExcel QA\Spreadsheets\Specific Gravity.xls 

• 

• 
544 Braddock Avenue • East Pittsburgh, PA 15112 • Phone (412) 823-7600 • Fax (412) 823-8999 • www.geotechnics.net  



10 	 100 
Number of Blows 

60 

50 

40 

at 
a 

30 

a 20 

10 

0 

CL- ML uquia umU iot 

0 

34 

32 

30 

m 28 
c o 
V 

26 
iv 

24 

22 

20 L 

1 

eotechr.lcs 
guthncal & gosyntheti[ tsaing 

ATTERBERG LIMITS • ASTM D 4318-10 

Client: CEC Boring No.: 9/17/15 
Client Reference: Central Waste Closure 153-121 Depth (ft): 0-4 
Project No.: 2015-506-001 Sample No.: TP-11A 
Lab ID: 2015-506-001-001 Soil Description: BROWN LEAN CLAY 
Note: The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material, Airdried) 

sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description . 

Liquid Limit Test 1 2 3 
M 

Tare Number: 196 166 199 U 
Wt. of Tare & Wet Sample (g): 38.29 38.66 38.52 L 
Wt. of Tare & Dry Sample (g): 33.29 33.84 33.91 T 
Weight of Tare (g): 17.72 18.38 18.38 1 
Weight of Water (g): 5.0 4.8 4.6 P 
Weight of Dry Sample (g): 15.6 15.5 15.5 O 

1 
Moisture Content (%): 32.1 31.2 29.7 N 
Number of Blows: 16 23 35 T 

Plastic Limit Test 	 1 	2 	Range Test Results 

Tare Number: 	 184 	185 Liquid Limit (%): 	31 
Wt. of Tare & Wet Sample (g): 	25.86 	25.57 
Wt. of Tare & Dry Sample (g): 	25.14 	24.88 Plastic Limit (%): 	13 
Weight of Tare (g): 	 19.64 	19.38 
Weight of Water (g): 	 0.7 	0.7 Plasticity Index (%): 	18 
Weight of Dry Sample (g): 	5.5 	5.5 

USCS Symbol: 	CL 
Moisture Content (%): 	 13.1 	12.5 	0.5 
Note: The acceptable range of the two Moisture contents is ± 2.6 

Flow Curve 	 Plasticity Chart 

• 

• Tested ByRAL 	Date 	10/8/15 	Checked 	 CLK 	Date 10/ 1 By 	 9/ 5 
page 1 of 1 DCN: CTS4B, REV. 4, 3/18/13 

S:IExcellExcel QAISpreadsheetslLimit 3Pt.xis 
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fe"_o,technics 
SIEVE AND HYDROMETER ANALYSIS 	 • 	geotehi,teal goym~hctic g 

ASTM D 422-63 (2007) 

Client: 	 CEC 
Client Reference: 	Central Waste Closure 153-121 
Project No.: 	2015-506-001 
Lab ID: 	 2015-506-001-001 

• Boring No.: 9/17/15 
Depth (ft): 0-4 
Sample No.: TP-1 1A 
Soil Color: Brown 

SIEVEANALYSIS 	 HYDROMETER 
~CS 	cobbles 	gravei 	 sand 	 silt and clay fraction 
~DA 	l 	cobbles 	 gravel 	 sand 	 silt 	l cL 

UllllililllIfliiilllllïiUlllIlIllIllINllllllllliI 
 

• 
lllllUlUlIllllllUUllllllUUlUUÏ UllllllUlIIUUlU

. IIIIU 
• llIllllllllllllllUlllllllllllllllllUlllllllÌlllllllll

llIllUllUllllllUulllllllululllUulllIllÌ:!!lllluU' 
llllllllllllllIllllllllUlUlllllllllllllllllUlllÏi!!U

::~:; ,. 
100 	 10 	 1 	 0.1 

	
0.01 
	

0.001 
Particle Diameter (mm) 

Sieve Sizes (mm) 
USCS Summary 

Percentage 

Greater Than #4 Gravel 0.69 
#4 To #200 Sand 31.14 
Finer Than #200 Silt & Clay 68.17 

USCS Symbol: 
CL, TESTED 

USCS Classification: 
SANDY LEAN CLAY 
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Cotech~rîcs 
gaerechnital & ge}mEhetiG rsqing 

USDA CLASSIFICATION CHART 

Client: 	 CEC 	 Boring No.: 9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 	0-4 
Project No.: 	2015-506-001 	 Sample No.: TP-11A 
Lab ID: 	 2015-506-001-001 	 Soil Color: 	Brown 

100 	90 	80 	70 	60 	50 	40 	30 	20 	10 	0 

PERCENT SAND 

Particle 
Size 

Percent 
Finer 

(mm) (D/o) 

2 96.36 
0.05 62.73 
0.002 20.18 

• 
page 2 of 4 

USDA SUMMARY 	Actual 	 Corrected % of Minus 2.0 mm 
Percentage 	 material for USDA Classificat. 

(%) 	 (D/o) 

	

Gravel 	 3.64 	 0.00 

	

Sand 	 33.64 	 34.91 
Silt 	 42.54 	 44.15 

Clay 	 20.18 	 20.94 

	

USDA Classification: 	LOAM 

OCN: CT-S3A DATE: 3116113 REVISION: 11 

544 Braddock Avenue • East Pittsburgh, PA 15112 • Phone (412) 823-7600 • Fax (412) 823-8999 y www.gaot.eehnias.net  



WASH SIEVE ANALYSIS 
ASTM D 422-63 (2007) 

technícs 
chnrl & geynthetic;essarr~ 

. • 

Client: 
Client Reference: 
Project No.: 
Lab ID: 

CEC 
Central Waste Closure 153-121 
2015-506-001 
2015-506-001-001 

Boring No.: 9/17/15 
Depth (ft): 0-4 
Sample No.: TP-11A 
Soil Color: Brown 

Moisture Content of Passing 	3/4" Materia Water Content of Retained 	3/4" Material 

Tare No. 49 Tare No. NA 
Weight of Tare & Wet Sample (g) 892.90 Weight of Tare & Wet Sample (g) NA 
Weight of Tare & Dry Sample (g) 817.60 Weight of Tare & Dry Sample (g) NA 
Weight of Tare (g) 199.59 Weight of Tare (g) NA 
Weight of Water (g) 75.30 Weight of Water (g) NA 
Weight of Dry Sample (g) 618.01 Weight of Dry Sample (g) NA 

Moisture Content % 12.2 Moisture Content %' NA 

Wet Weight of -3/4" Sample (g) NA 	 Weight of the Dry Sample (g) 
Dry Weight of -3/4" Sample (g) 196.69 	 Weight of - #200 Material (g) 
Wet Weight of +3/4" Sample (g) NA 	 Weight of + #200 Material (g) 
Dry Weight of +3/4" Sample (g) 0.00 
Total Dry Weight of Sample (g) NA 

618.01 
421.32 
196.69 

Sieve Sieve Weight of Soil Percent Percent Accumulated 
Size Opening Retained Retained  

:R:etaine]d. 
Finer Percent 

Finer 
mm % % °/a 

12" 300 0.00 0.00 0.00 100.00 100.00 
6" 150 0.00 0.00 0.00 100.00 100.00 
3" 75 0.00 0.00 0.00 100.00 100.00 
2" 50 0.00 0.00 0.00 100.00 100.00 

1 1/2" 37.5 0.00 0.00 0.00 100.00 100.00 
1" 25.0 0.00 0.00 0.00 100.00 100.00 

3/4" 19.0 0.00 0.00 0.00 100.00 100.00 
1/2" 12.5 0.00 0.00 0.00 100.00 100.00 
3/8" 9.50 0.00 0.00 0.00 100.00 100.00 
#4 4.75 4.26 0.69 0.69 99.31 99.31 
#10 2.00 18.22 2.95 3.64 96.36 96.36 
#20 0.85 33.62 5.44 9.08 90.92 90.92 
#40 0.425 30.41 4.92 14.00 86.00 86.00 
#60 0.250 42.40 6.86 20.86 79.14 79.14 
#140 0.106 53.38 8.64 29.50 70.50 70.50 
#200 0.075 14.40 2.33 31.83 68.17 68.17 
Pan - 421.32 68.17 100.00 - - 

Tested By 	PC 	Date 	9/26/15 	Checked By 	KC 	Date 	10/14/15 
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6echrics 
geotdhnical 	eosynthetit oesiing 

HYDROMETER ANALYSIS • 	ASTM D 422-63 (2007) 

Client: 	 CEC 
Client Reference: 	Central Waste Closure 153-121 
Project No.: 	2015-506-001 
Lab ID: 	 2015-506-001-001 

Boring No.: 9/17/15 
Depth (ft): 0-4 
Sample No.: TP-11A 
Soil Color: Brown 

Elapsed 
Time 

R 
Measured 

Temp. Composite 
Correction 

R 
Corrected 

N K 
Factor 

Diameter N' 

min (°C) (%) (mm) % ) 
0 NA NA NA NA NA NA NA NA 
2 46.5 23.4 5.86 40.6 79.8 0.01291 0.0269 54.4 
5 40.0 23.4 5.86 34.1 67.0 0.01291 0.0180 45.7 

15 33.5 23.4 5.86 27.6 54.3 0.01291 0.0110 37.0 
30 30.0 23.4 5.86 24.1 47.4 0.01291 0.0080 32.3 
60 26.5 23.3 5.89 20.6 40.5 0.01293 0.0058 27.6 
250 22.0 22.9 6.04 16.0 31.3 0.01299 0.0029 21.4 
1440 20.0 22.9 6.04 14.0 27.4 0.01299 0.0012 18.7 

Soil Specimen Data 	 Other Corrections 

Tare No. 	 685 
Weight of Tare & Dry Material (g) 	152.36 	 a - Factor 	 0.99 
Weight of Tare (g) 	 96.93 
Weight of Deflocculant (g) 	 5.0 	 Percent Finer than # 200 	 68.17 
Weight of Dry Material (g) 	 50.4 

Specific Gravity 	 2.7 	Assumed 

Note: 	Hydrometer test is performed on - # 200 sieve material. 

Tested By 	TO 	Date 	9/30/15 	Checked By 	KC 	Date 10/14/15 
page 4 of 4 	 DCN: CT-S3A DATE: 7118113 REVISION: 11 	 S:F.uoellExcel QAISpreadsheetslSieveHyd.xls 
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gtechnics 
aeotechnical & geasynthetic test;ng 

Ô 

PERMEABILITY TEST 
ASTM D 5084-10 

Client: 
	

CEC 
	

Boring No.: 9/17/15 
Client Project: 
	

Central Waste Closure 153-121 
	

Depth (ft): 0-4 

	

Project No.: 
	

2015-506-001 
	

Sample No.: TP-1 1A 

	

Lab ID No.: 
	

2015-506-001-001 

AVERAGE PERMEABILITY = 6.2E-08 cm/sec @ 20°C 
AVERAGE PERMEABILITY = 6.2E-10 m/sec @ 20°C 

TOTAL FLOW vs. ELAPSED TIME 

10.0 

9.0 
8.0 

	

~ 	7.0 

6.0 

	

~ 	5.0 

	

Q 	4.0 

	

~ 	3.0 
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0.0 

0.00 	 10.00 	20.00 	30.00 	40.00 	50.00 

ELAPSED TIME (hrs) 

	

+INFLOW 	 —f—OUTFLOW 

PORE VOLUMES EXCHANGED vs. PERMEABILITY 
1.OE-04 

1.0E-05 
i+ 

1.0E-06 

—1 

1.0E-07 

w. 
Q. 

1.0E-08 

1.OE-09 +—n 

0.000 
	

0.010 	0.020 • 	0.030 	0.040 	0.050 	0.060 	0.070 

PORE VOLUMES EXCHANGED 

Tested By: 	TRE 	Date: 10/26/15 Checked By: 	 KC 	Date: 10/30/15 	• 
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PERMEABILITY TEST 
ASTM D 5084-10 

eotechnics 
oeotechnical & geosynthetic test;ng 

Client: 	CEC 	 Boring No.: 9/17/15 
Client Project: 	Central Waste Closure 153-121 	Depth (ft): 	0-4 
Project No.: 	2015-506-001 	 Sample No.: TP-11A 
Lab ID No.: 	2015-506-001-001 

Specific Gravity: 
Sample Condition: 

Visual Description: 	Brown Sandy Clay 

2.70 	Assumed 
Remolded 

MOISTURE CONTENT: BEFORE TEST AFTER TEST 

Tare Number 550 916 
Weight of Tare & Wet Sample (g) 224.67 993.49 
Weight of Tare & Dry Sample (g) 203.17 • 848.10 
Weight of Tare (g) 81.61 109.81 
Weight of Water (g) 21.50 145.39 
Weight of Dry Sample (g) 1 21 .56 738.29 

Moisture Content (%) 17.7 19.7 

• 
SPECIMEN: BEFORE TEST AFTER TEST 

Weight of Tube & Wet Sample (g) 2195.84 NA 
Weight of Tube (g) 1344.00 NA 
Weight of Wet Sample (g) 851.84 866.36 
Length 1 (in) 3.998 3.989 
Length 2 (in) 3.998 3.953 
Length 3 (in) 3.998 3.988 
Top Diameter (in) 2.870 2.885 
Middle Diameter (in) 2.870 2.887 
Bottom Diameter (in) 2.870 2.888 

Average Length (in) • 4.00 • 3.98 
Average Area (inZ) 6.47 6.54 
Sample Volume (cm3) • 423.96 426.47 
Unit Wet Weight (g/cm 3) 2.01 • 2.03 
Unit Wet Weight (pcf) 125.4 126.8 
Unit Dry Weight (pcf) 106.6 105.9 
Unit Dry Weight (g/cm3) 1.71 1.70 
Void Ratio, e 0.58 0.59 
Porosity, n 0.37 	• 0.37 
Pore Volume (cm3) 155.9 158.4 
Total Weight of Sample After Test (g) 884.6 

• Tested By: 	TRE Date: 	10/26/15 	Checked By: KC 	Date: 	10/30/15 
Page 2 of 3 	 DCN: CT-22 DATE: 4/10/13 REVISION: 10 pennflow.xls 
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eo~echnics 
PERMEABILITY TEST 	eeotechn;cal&geos~ntheticiest,ng 

ASTM D 5084-10 

• 

Client: 	CEC Boring No.: 	9/17/15 
Client Project: 	Central Waste Closure 153-121 Depth (ft): 	0-4 
Project No.: 	2015-506-001 Sample No.: TP-11A 
Lab ID No.: 	2015-506-001-001 

Pressure Heads (Constant) Final Sample Dimensions 
Top Cap (psi) 	 67.5 Sample Length (cm), L 	 10.10 
Bottom Cap (psi) 	 70.0 Sample Diameter (cm) 	 7.33 
Cell (psi) 	 75.0 Sample Area (cmZ), A 	 42.22 
Total Pressure Head (cm) 	 175.8 

• 
Inflow Burette Area (cmZ), a-in 	 0.860 

Hydraulic Gradient 	 17.40 Outflow Burette Area (cmZ), a-out 	 0.857 
B Parameter (%) 	 98 

AVERAGE PERMEABILITY =. 	6.2E-08 cm/sec @ 20°C 
AVERAGE PERMEABILITY = 	6.2E-10 m/sec @ 20°C 

DATE TIME ELAPSED TOTAL TOTAL TOTAL FLOW TEMP. INCREMENTAL 
TIME INFLOW OUTFLOW HEAD PERMEABILITY 

t , h (0 flow) @ 20°C 
(mm/dd/yy) (hr) (min) (hr) (cm3) (cm3) (cm) (1 stop) (°C) (cm/sec) 

10/27/15 13 37 0.000 0.0 0.0 201.4 0 20.6 NA 	
• 

10/27/15 15 58 2.350 0.6 0.5 200.2 0 20.6 7.3E-08 
10/27/15 18 40 5.050 1.4 1.3 198.3 0 21.6 9.8E-08 
10/28/15 7 15 17.633 • 3.8 3.4 193.1 0 20.0 6.1 E-08 
10/28/15 13 42 24.083 5.0 4.6 190.3 0 21.0 6.2E-08 
10/28/15 19 50 30.217 6.2 5.7 187.6 0 21.5 6.5E-08 
10/29/15 7 20 41.717 8.3 7.6 183.0 0 20.8 6.1 E-08 
10/29/15 14 0 48.383 9.4 8.7 180.4 1 21.1 5.9E-08 

Tested By: 	TRE 	Date: 10/26/15 Checked By: 	KC 	Date: 	10/30/15 	• 
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MOISTURE DENSITY RELATIONSHIP 
ASTM D1557-12 alient: 

Client Reference: 
Project No.: 
Lab ID: 

Visual Description:  

CEC 
Central Waste Closure 1 53-1 21 
2015-506-001 
2015-506-001-002 

Brown Sandy Clay with Rock Fragments 

Boring No.: 9/17/15 
Depth (ft): 4-8 
Sample No.: TP-11 B 
Test Method MODIFIED 

Optimum Water Content 
	

12.0 
Maximum Dry Density 
	

121.8 

135 

Soecific Gravitv 	2.70 
Assumed 

130 

---------- -- 
I 
I 	~ 

115 

110 

I 
105 

5 	 10 	 15 	 20 
	

25 

Water Content (%) 

W—ested By • MLF 	Date 10/16/15 	.Checked By 	KC 	 Date 10/19/15 
page 1 of 2 	DCN:CT-S12 DATE:5/1/13 REVISION: 14 
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getechnics 
ge~t~hnia~l & 	theiit tesitt~g 

MOISTURE - DENSITY RELATIONSHIP 
ASTM D1557-12 

Client: 
Client Reference: 
Project No.: 
Lab ID: 

Visual Description: 

CEC 
Central Waste Closure 153-121 
2015-506-001 
2015-506-001-002 

Brown Sandy Clay with Rock Fragments 

Boring No.: 	9/17/15 
Depth (ft): 	4-8 
Sample No.: TP-11 B 

Ô 

Total Weight of the Sample (g): 
As Received Water Content (%): 
Assumed Specific Gravity: 

Percent Retained on 3/4": 
Percent Retained on 3/8": 
Percent Retained on #4: 
Oversize Material: 
Procedure Used: 

NA 
NA 

2.70 

NA 
NA 
NA 

Not included 

C 

Test Type: MODIFIED 
Rammer Weight (lb): 10.0 
Rammer Drop (in): 18 
Rammer Type: 	MECHANICAL 
Machine ID: 	 G 441 
Mold ID: 	 G 1389 
Mold diameter: 6" 
Weight of the Mold (g): 6362 
Volume of the Mold (cm3): 2125 

Mold / Specimen 

Point No. 1 2 3 4 5 
Weight of Mold & Wet Sample (g): 10623 10812 10988 11020 10909 
Weight of Mold (g): 6362 6362 6362 6362 6362 
Weight of Wet Sample (g): 4261 4450 4626 4658 4547 
Mold Volume (cm3): 2125 2125 2125 2125 2125 

Moisture Content / Density 

Tare Number: 1722 578 1717 880 607 
Weight of Tare & Wet Sample (g): 519.98 539.70 515.60 562.30 588.30 
Weight of Tare & Dry Sample (g): 488.70 499.40 470.50 507.00 518.90 
Weight of Tare (g): 81.39 84.26 83.10 108.80 82.73 
Weight of Water (g): 31.28 40.30 45.10 55.30 69.40 
Weight of Dry Sample (g): 407.31 415.14 387.40 398.20 436.17 

Wet Density (g/cm3): 2.01 2.09 2.18 2.19 2.14 
Wet Density (pcf): 125.1 130.7 135.8 136.8 133.5 
Moisture Content (%): 7.7 9.7 11.6 13.9 15.9 
Dry Density (pcf): 116.2 119.1 121.7 120.1 115.2 

Zero Air Voids 

Moisture Content (%): 	 10.5 	14.3 	18.0 
Dry Unit Weight (pcf): 	 131.3 	121.7 	113.4 

Tested By 	MLF 	Date 	10/16/15 	Checked By 	KC 	 Date 	10/19/15 	• 
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geotechnical & geosynthetic testirtg 

Ô 

• 

SPECIFIC GRAVITY 
ASTM D 854-14 

Client: 	 CEC 	 Boring No.: 9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 4-8 
Project No.: 	2015-506-001 	 Sample No.: TP-1 1 B 
Lab ID: 	 2015-506-001-002 	 Visual Description: Brown Sandy Clay 

(Mlnus No.4 sieve material,oven dried) 

Replicate Number 	 1 	 2 

Pycnometer ID: G 	1255 G 	1504 
Weight of Pycnometer & Soil & Water (g): 	• 755.69 739.16 
Temperature (°C): 26.1 26.0 
Weight of Pycnometer & Water (g): 684.94 672.12 

Tare Number: 672 664 
Weight of Tare & Dry Soil (g): 207.62 . 	200.59 
Weight of Tare (g): 96.53 95.18 

Weight of Dry Soil (g): 111.09 105.41 
Specific Gravity of Soil @ Measured Temperature: 2.754 2.747 
Specific Gravity of Water @ Measured Temperature: 0.99677 0.99679 
Conversion Factor for Measured Temperature: 0.99856 0.99858 

Specific Gravity @ 20°  Celsius: 2.758 	. 2.751 

Average Specific Gravity @ 20°  Celsius 	 2.75 

Tested By AMC 	Date 11/12/15 	Checked By 	KC 	Date 	 11/13/15 
DCN: CT-S5 Date: 3/5/14 Revision: 20 

S:\ExcallExcel  d44Spreadsheets4Speeific Gravityxls 

544 Braddock Avenue • East Pittsburgh, PA 15112 • Phone (412) 823-7600 • Fax (412) 823-8999 • www.geotechnics.net  



32 

30 

28 

C 

o 26 
U 
- 

24 

22 

20 

0 

60 

50 

o_ 40 

® 
C 

s 30 

20 

10 

0 
100 

CL- ML 

10 
Number of Blows 

Liqula Limli 7oJ 

eotechnics 
g~t?chnical & geo3ymthet;c 

ATTERBERG LIMITS 
ASTM D 4318-10 

Client: CEC Boring No.: 9/17/15 
Client Reference: Central Waste Closure 153-121 Depth (ft): 4-8 
Project No.: 2015-506-001 Sample No.: TP-11 B 
Lab ID: 2015-506-001-002 Soil Description: BROWN LEAN CLAY 
Note: The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material, Airdried) 
sieve material. See the "Sieve and Hydrometer Analysis' graph page for the complete material description 
Liquid Limit Test 1 	• 2 3 

M 
Tare Number: 166 195 196 u 
Wt. of Tare & Wet Sample (g): 39.42 34.21 38.16 L 
Wt. of Tare & Dry Sample (g): 34.77 30.39 33.46 T 
Weight of Tare (g): 18.37 17.26 17.69 1 
Weight of Water (g): 4.7 3.8 4.7 P 
Weight of Dry Sample (g): 16.4 13.1 15.8 O 

Moisture Content (%): 28.4 29.1 29.8 
1 
N 

Number of Blows: 30 24 17 T 

Plastic Limit Test 	 1 	2 	Range Test Results 

Tare Number: 	 3 	172 Liquid Limit (%): 	29 
Wt. of Tare & Wet Sample (g): 	25.22 	25.90 
Wt. of Tare & Dry Sample (g): 	24.33 	25.04 Plastic Limit (%): 	16 
Weight of Tare (g): 	 18.86 	19.53 
Weight of Water (g): 	 0.9 	0.9 Plasticity Index (%): 	13 
Weight of Dry Sample (g): 	5.5 	5.5 

USCS Symbol: 	CL 
Moisture Content (%): 	 16.3 	15.6 	0.7 
Note: The acceptable range of the two Moisture contents is ± 2.6 

riow c:urve 	 Piasticity Chart 

• 

Tested By 	TO 	Date 	10/9/15 	Checked By 	CLK 	Date 10/10/15 

	
• 
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SIEVE AND HYDROMETER ANALYSIS  
ASTM D 422-63 (2007) 

	
C:otechnics 

g~t~thnit:al ting - geus~nthetit ~e. 

Client: 	 CEC 

•Client Reference: 	Central Waste Closure 153-121 
Project No.: 	2015-506-001 
Lab ID: 	 2015-506-001-002 

Boring No.: 9/17 
Depth (ft): 	4-8 
Sample No.: TP-1 1 B 
Soil Color: Brown 

uscs 
USDA 

SIEVE ANALYSIS 	 HYDROMETER 
cobbles gravel sand 	 silt and clay fraction 
cobbles gravel sand silt lcla 

llllUÌllllilIÌ ÍiìiÍìÈÌlIIlÏ1llÍllIlUlllllIllU 

IIIII 	~ 
llllllllUlllUlllUllllllllUllllllllUlllllllÌ lHlIlllU~
llllllllUIllllIllUlIIIIlllUlllllIllUllUIlllUllÌ!illU`„~~I 	llllUll 
!l1lIlU!!UllllU!IlIllUllIlllll!IlIIIIlI!llIIllll!,  

Sieve Sizes (mm) 
USCS Summary 

Percentage 

Greater Than #4 Gravel 2.63 
#4 To #200 Sand 18.88 
Finer Than #200 Silt & Clay 78.49 

USCS Symbol: 
CL, TESTED 

USCS Classification: 
LEAN CLAY WITH SAND 

page 1 of 4 	 OCN: CT-S3B DATFldlBS1fNl~71~t®EATECHNICAL PROJECTSICEC12015-506-001 Central Wastel(2015-506-001-002 Grain JSieveHyd.xlsJPrint Sheet 
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Geotechnics 
g~t~Chhical $ g~ttS} nthCiK ieiiing 

USDA CLASSIFICATION CHART 

Client: 	 CEC 	 Boring No.: 9/17/15 	 • 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 4-8 
Project No.: 	2015-506-001 	 Sample No.: TP-1 1 B 
Lab ID: 	 2015-506-001-002 	 Soil Color: Brown 

90 	 10 

100 	90 	80 	70 	60 	50 	40 	30 	20 	10 	0 

PERCENT SAND 

Particle 
Size (mm) 

Percent 
Finer 

USDA SUMMARY Actual 
Percentage 

Corrected % of Minus 2.0 mm 
material for USDA Classificat. 

Grave/ 4.27 0.00 
2 95.73 Sand 23.50 24.55 

0.05 72.23 Silt 51.23 53.52 
0.002 21.00 Clay 21.00 21.94 

USDA Classification: 	S1LT LOAM 

page 2 of 4 	 DCN: CT-S3B DATEf27ßLiAtELiGleR~/ECTSICEC12015-506-001 Centra/ Wastel(2015-506-001-002 Grain JSieveHyd.xlsJPrint Sheet 	• 
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Client: 
Client Reference: 
Project No.: 
Lab ID: 

WASH SIEVE ANALYSIS 
ASTM D 422-63 (2007) 

CEC 
Central Waste Closure 153-121 
2015-506-001 
2015-506-001-002 

eatech.nics 
gr~~~Imiral ~, geasyncherjc tr+g 

Boring No.: 9/17/15 
Depth (ft): 	4-8 
Sample No.: TP-1 1 B 
Soil Color: Brown 

l Moisture Content of Passinq 3/4" Material 	 Water Content of Retained 3/4" Material 

Tare No.: 
Wt. of Tare & Wet Sample (g) 
Wt. of Tare & Dry Sample (g): 
Weight of Tare (g): 
Weight of Water (g): 
Weight of Dry Soil (g): 

Moisture Content 

13 Tare No.: 897 
1189.60 Weight of Tare & Wet Sample (g): 308.91 
1105.30 Weight of Tare & Dry Sample (g): 303.64 
203.07 Weight of Tare (g): 109.64 
84.30 Weight of Water (g): 5.27 

902.23 Weight of Dry Soil (g): 194.00 

9.3 Moisture Content (%): 2.7 

Wet Weight of -3/4" Sample (g): 19285 
Dry Weight of - 3/4" Sample (g): 17637.1 
Wet Weight of +3/4" Sample (g): 199.27 
Dry Weight of + 3/4" Sample (g): 194.00 
Total Dry Weight of Sample (g): 17831.1 

Weight of the Dry Sample (g): 
Weight of Minus #200 Material (g): 
Weight of Plus #200 Material (g): 

J - Factor (Percent Finer than 3/4") 

902.23 
715.92 
186.31 

0.98911 

Ô 

Sieve Sieve Weight of Soil Percent Accumulated Percent Accumulated 
Size Opening Retained Retained Percent Finer Percent 

Retained Finer 
(mm) (%) (%) (%) % 

12" 300 0.00 0.00 0.00 100.00 100.00 
6" 150 0.00 0.00 0.00 100.00 100.00 
3" 75 0.00 0.00 0.00 100.00 100.00 
2" 50 0.00 	(*) 0.00 0.00 100.00 100.00 

1 1/2" 37.5 0.00 0.00 0.00 100.00 100.00 
1" 25.0 110.84 0.61 0.61 99.39 99.39 

3/4" 19.0 88.43 0.48 1.09 98.91 98.91 
1/2" 12.5 3.02 0.33 0.33 99.67 98.58 
3/8" 9.50 2.64 0.29 0.63 99.37 98.29 
#4 4.75 8.45 0.94 1.56 98.44• 97.37 

#10 2.00 14.92 1.65 3.22 96.78 95.73 
#20 0.85 23.86 	(** ) 2.64 5.86 94.14 93.11 
#40 0.425 25.66 2.84 8.71 91.29 90.30 
#60 0.250 31.27 3.47 12.17 87.83 86.87 
#140 0.106 55.67 6.17 18.34 81.66 80.77 
#200 0.075 20.82 2.31 20.65 79.35 78.49 
Pan - 715.92 79.35 100.00 - - 

Notes : (*) The + 3/4" sieve analysis is based on the Total Dry Weight of the Sample 
(**) The - 3/4" sieve analysis is based on the Weight of the Dry Sample 

Tested By 	PC 	Date 	9/26/15 	Checked By 	KC 	Date 	10/14/15 
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HYDROMETER ANALYSIS 
ASTM D 422-63 (2007) 

~ 

eotec - n~cs 
g~uGgthni<l 	pTung 

Client: 	 CEC 
Client Reference: 	Central Waste Closure 153-121 
Project No.: 	2015-506-001 
Lab ID: 	 2015-506-001-002 

Boring No.: 9/17/15 
Depth (ft): 4-8 
Sample No.: TP-11 B 
Soil Color: Brown 

Ô 

• 

Elapsed 
Time 

R 
Measured 

Temp. Composite 
Correction 

R 
Corrected 

N K 
Factor 

Diameter 
747- 

(min) °C % (mm) % 

0 NA NA NA NA NA NA NA NA 
2 48.0 23.4 5.86 42.1 79.6 0.01291 0.0265 • 62.4 
5 43.0 23.4 5.86 37.1 70.1 0.01291 0.0176 55.0 
15 36.0 23.4 5.86 30.1 56.9 0.01291 0.0107 44.7 
30 33.0 23.4 5.86 27.1 51.2 0.01291 0.0078 40.2 
60 28.5 23.3 5.89 22.6 42.7 0.01293 0.0057 33.5 
250 22.0 22.9 6.04 16.0 30.1 0.01299 0.0029 23.7 
1440 18.0 22.9 6.04 12.0 22.6 0.01299 0.0013 17.7 

Soil SpecimenData 	 Other Corrections 

Tare No.: 	 1092 
Wt. of Tare & Dry Material (g): 	156.44 	a - Factor: 	 0.99 
Weight of Tare (g): 	 99 
Weight of Deflocculant (g): 	 5.0 	Percent Finer than # 200: 	 78.49 
Weight of Dry Material (g): 	 52.44 

Specific Gravity: 	 2.7 Assumed 

Note: 	Hydrometer test is performed on - # 200 sieve material. 

Tested By 	TO 	Date 	9/30/15 	Checked By 	KC 	Date 	10/14/15 	• 
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Ceo'technics 
g~atchnlr~l gevs~nfhetiK teng 

MOISTURE DENSITY RELATIONSHIP 

*Client: 

ASTM D1557-12 

CEC Boring No.: 9/17/15 
Client Reference: Central Waste Closure 153-121 Depth (ft): 0-4 
Project No.: 2015-506-001 Sample No.: TP-12A 
Lab ID: 2015-506-001-003 Test Method MODIFIED 

Visual Description: Brown Clay with small amount of Rock Fragments 

Optimum Water Content 
	

13.5 
Maximum Dry Density 
	

116.4 

130 

125 

• 120 

115 

Specific Gravitv 	2.70 
Assumed 

— — — — — — — — — — — — — — — 

110 

105 

5 	 10 	 15 	 20 
	

25 

Water Content (%) 

Tested By 	SGB 	Date 	10/13/15 	Checked By 	KC 	 Date 	10/14/15 
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techncs 

MOISTURE - DENSITY RELATIONSHIP 
 

ASTM D1557-12 

Client: 	 CEC 	 Boring No.: 	9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 	0-4 
Project No.: 	 2015-506-001 	 Sample No.: TP-12A 
Lab ID: 	 2015-506-001-003 

Visual Description: 	Brown Clay with small amount of Rock Fragments 

Total Weight of the Sample (g): 
As Received Water Content (%) 
Assumed Specific Gravity: 

Percent Retained on 3/4": 
Percent Retained on 3/8": 
Percent Retained on #4: 
Oversize Material: 
Procedure Used: 

NA 
NA 

2.70 

NA 
NA 
NA 

Not included 

B 

Test Type: MODIFIED 
Rammer Weight (lb): 10.0 
Rammer Drop (in): 18 
Rammer Type: 	MECHANICAL 
Machine ID: 	 G •441 
Mold ID: 	 G 606 
Mold diameter: 4" 
Weight of the Mold (g): 4139 
Volume of the Mold (cm3): 943 

Mold / Specimen 

Point No. 1 2 3 4 5 
Weight of Mold & Wet Sample (g): 6015 6074 6127 6150 6104 
Weight of Mold (g): 4139 4139 4139 4139 4139 
Weight of Wet Sample (g): • 1876 1935 1988 2011 1965 
Mold Volume (cm3): 943 943 943 943 943 

Moisture Content / Density 

Tare Number: 1706 1458 886 545 562 
Weight of Tare & Wet Sample (g): 409.30 452.30 481.70 439.30 440.10 
Weight of Tare & Dry Sample (g): 382.75 415.50 438.50 392.00 388.36 
Weight of Tare (g): 82.75 82.64 109.71 82.86 84.27 
Weight of Water (g): 26.55 36.80 43.20 47.30 51.74 
Weight of Dry Sample (g): 300.00 332.86 328.79 309.14 304.09 

Wet Density (g/cm3): 1.99 2.05 .2.11 2.13 2.08 
Wet Density (pcf): 124.1 128.0 131.5 133.1 130.0 
Moisture Content (%): 8.9 11.1 13.1 15.3 17.0 
Dry Density (pcf): 114.0 115.3 116.3 115.4 111.1 

Zero Air Voids 

Moisture Content (%): 	 12.5 	16.3 	20.0 
Dry Unit Weight (pcf): 	 126.0 	117.1 	109.4 

Tested By 	SGB 	Date 	10/13/15 	Checked By 	KC 	 Date 	10/14/15 	• 
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eoteohnics 
geotechnical & geosynthetic iesting 

SPECIFIC GRAVITY 
ASTM D 854-14 

Client: 	 CEC. 	 Boring No.: 9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 0-4 
Project No.: 	2015-506-001 	 Sample No.: TP-12A 
Lab ID: 	 2015-506-001-003 	 Visual Description: Brown Clay 

(Mlnus No.4 sieve material,oven dried) 

Replicate Number 	 1 	 2 

Pycnometer ID: G 	1255 G 	1504 
Weight of Pycnometer & Soil & Water (g): 750.69 735.7 
Temperature (°C): 26.2 26.5 
Weight of Pycnometer & Water (g): 684.93 	• 672.05 

Tare Number: 1920 2331 
Weight of Tare & Dry Soil (g): 201.33 194.22 
Weight of Tare (g): 97.3 93.45 

Weight of Dry Soil (g): 104.03 100.77 
Specific Gravity. of Soil @ Measured Temperature: 2.718 2.715 
Specific Gravity of Water @ Measured Temperature: 0.99674 0.99666 
Conversion Factor for Measured Temperature: 0.99853 0.99845 

Specific Gravity @ 20° Celsius: 2.722 2.719 

Average Specific Gravity @ 20° Celsius 	 2.72 

Tested By AMC 	Date 11/12/15 	Checked By 	KC 	• Date 	 11/13/15 

1~1 
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qr~s~thni~f ~, gevsyn6ftpti~ it~iii~ 

ATTERBERG LIMITS 
ASTM D 4318-10 

Client: CEC Boring No.: 9/17/15 
Client Reference: Central Waste Closure 153-121 Depth (ft): 0-4 
Project No.: 2015-506-001 Sample No.: TP-12A 
Lab ID: 2015-506-001-003 Soil Description: BROWN LEAN CLAY 
Note: The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sievematerial, Airdried) 
sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description 
Liquid Limit Test 1 2 3 

M 
Tare Number: 35 163 242 U 
Wt. of Tare & Wet Sample (g): 40.57 40.11 40.82 • L 
Wt. of Tare & Dry Sample (g): 35.55 35.05 35.67 T 
Weight of Tare (g): 18.40 18.07 19.13 1 
Weight of Water (g): 5.0 5.1 5.2 P 
Weight of Dry Sample (g): 17.2 17.0 16.5 O 

Moisture Content (%): 29.3 29.8 31.1 
1 
N 

Number of Blows: 30 23 17 T 

Plastic Limit Test 	 1 	2 	Range Test Results 

Tare Number: 	 167 	215 Liquid Limit (%): 	30 
Wt. of Tare & Wet Sample (g): 	24.75 	24.76 
Wt. of Tare & Dry Sample (g): 	23.83 	23.78 Plastic Limit (%): 	18 
Weight of Tare (g): 	 18.42 	18.35 
Weight of Water (g): 	 0.9 	1.0 Plasticity Index (%): 	12 
Weight of Dry Sample (g): 	5.4 	5.4 

USCS Symbol: 	CL 
Moisture Content (%): 	 17.0 	18.0 	-1.0 
Note: The acceptable range of the two Moisture contents is t 2.6 

i-iow Lurve 	 Plasticity Chart 

• 

Tested By 	JP 	Date 	10/8/15 	Checked By 	CLK 	Date 10/9/15 
page 1 of 1 DCN: CTS4B, REV. 4, 3/18/13 
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SIEVE AND HYDROMETER ANALYSIS 	Ce:otechnics 
ASTM D 422-63 (2007) g~Ot~Chr~iC~l $ gppy nEhptiC !n 

Client: 

•
Client Reference: 
Project No.: 
Lab ID: 

CEC 
Central Waste Closure 153-121 
2015-506-001 
2015-506-001-003 

g ~..  

Boring No.: 9/17 
Depth (ft): 	0-4 
Sample No.: TP-12A 
Soil Color: Brown 

USCS 
USDA 

SIEVE ANALYSIS 	 HYDROMETER 
cobbles gravel sand 	 silt and clay fraction 
cobbles gravel sand silt lcla 

lllliIillilUÏiÏiiiìlÍì!Ï1lllllllllllIllllI 
  

lllllllllllllllllllllllllllllllllllllUlli!illllllllll
~Ni, 	 ii  

lllllllllllllUlllllllllllllllllllllllllllll lllllllll
~■~~ .

11lllUllHllllllllHllllllllllUllllllllllllUllli!ilI
■

III~ININ 

lHlllllllUlllllllHllllllllllUlllllllllllllllllllÌ 
III1 	IIpAI■~IIII■  

:] 

Sieve Sizes (mm) 
USCS Summary 

Percentage 

Greater Than #4 Gravel 0.89 
#4 To #200 Sand 13.63 
Finer Than #200 Silt & Clay 85.49 

USCS Symbol: 
CL, TESTED 

USCS Classification: 
LEAN CLAY 
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techcs 
~e~i~Chni~( ~ g~pyynthe~iG ~CS~t~g 

USDA CLASSIFICATION CHART 

• ! 
Client: CEC Boring No.: 9/17/15 
Client Reference: Central Waste Closure 153-121 Depth (ft): 0-4 
Project No.: 2015-506-001 Sample No.: TP-12A 
Lab ID: 2015-506-001-003 Soil Color: Brown 

90 	 10 

100 	90 	80 	70 	60 	50 	40 	30 	20 	10 	0 

PERCENT SAND 

Particle 
Size (mm) 

Percent 
Finer 

USDA SUMMARY Actual 
Percentage 

Corrected % of Minus 2.0 mm 
material for USDA Classificat. 

Gravel 1.98 0.00 
2 98.02 Sand 18.59 18.96 

0.05 79.44 Silt 60.73 61.95 
0.002 18.71 Clay 18.71 19.09 

USDA Classification: 	SILT LOAM 
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•

Client: 
Client Reference: 
Project No.: 
Lab ID: 

WASH SIEVE ANALYSIS 
ASTM D 422-63 (2007) 

CEC 
Central Waste Closure 153-121 
2015-506-001 
2015-506-001-003 

technÍcs 
gtehn'ral 	evysynthetit €e5ting 

Boring No.: 9/17/15 
Depth (ft): 	0-4 
Sample No.: TP-12A 
Soil Color: Brown 

F Moisture Content of Passina 3/4" Material 	 Water Content of Retained 3/4" Material 

Tare No.: 
Wt. of Tare & Wet Sample (g): 
Wt. of Tare & Dry Sample (g): 
Weight of Tare (g): 
Weight of Water (g): 
Weight of Dry Soil (g): 

Moisture Content 

26 Tare No.: 
1029.90 Weight of Tare & Wet Sample (g): 

955.30 Weight of Tare & Dry Sample (g): 
200.60 Weight of Tare (g): 

74.60 Weight of Water (g): 
754.70 Weight of Dry Soil (g): 

9.9 Moisture Content (%): 

3057 
87.65 
84.97 

6.46 
2.68 

78.51 

~ 

Wet Weight of -3/4" Sample (g): 23502 
Dry Weight of - 3/4" Sample (g): 21387.9 
Wet Weight of +3/4" Sample (g): 81.19 
Dry Weight of + 3/4" Sample (g): 78.51 
Total Dry Weight of Sample (g): 21466.4 

Weight of the Dry Sample (g): 
Weight of Minus #200 Material (g): 
Weight of Plus #200 Material (g): 

J - Factor (Percent Finer than 3/4") 

754.70 
647.55 
107.15 

0.99631 

• 

Sieve Sieve Weight of Soil Percent Accumulated Percent Accumulated 

Size Opening Retained Retained Percent Finer Percent 

Retained Finer 

(mm) % (%) % (%)  
12" 300 0.00 0.00 0.00 100.00 100.00 
6" 150 0.00 0.00 0.00 100.00 100.00 
3" 75 0.00 0.00 0.00 100.00 100.00 
2" 50 0.00 	(*) 0.00 0.00 100.00 100.00 

1 1/2" 37.5 0.00 0.00 0.00 100.00 100.00 
1" 25.0 28.68 0.13 0.13 99.87 99.87 

3/4" 19.0 52.51 0.24 0.37 99.63 99.63 
1/2" 12.5 " 0.00 0.00 0.00 100.00 99.63 
3/8" 9.50 0.95 0.13 0.13 99.87 99.51 
#4 4.75 2.99 0.40 0.52 99.48 99.11 

#10 2.00 8.26 1.09 1.62 98.38 98.02 
#20 0.85 15.12 	('" ) 2.00 3.62 96.38 96.03 
#40 0.425 18.56 2.46 6.08 93.92 93.58 
#60 0.250 19.56 2.59 8.67 91.33 90.99 
#140 0.106 30.71 4.07 12.74 87.26 86.94 
#200 0.075 11.00 1.46 14.20 85.80 85.49 
Pan - 647.55 85.80 100.00 - - 

Notes : (') The + 3/4" sieve analysis is based on the Total Dry Weight of the Sample 
(`* ) The - 3/4" sieve analysis is based on the Weight of the Dry Sample 

Tested By 	PC 	Date 	9/28/15 	Checked By 	KC 	Date 	10/14/15 
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eØtechflics 
HYDROMETER ANALYSIS• 	 gent~thn~l osynthptic 

ASTM D 422-63 (2007) 

Client: 	 CEC 
Client Reference: 	Central Waste Closure 153-121 
Project No.: 	2015-506-001 
Lab ID: 	 2015-506-001-003 

Boring No.: 9/17/15 
Depth (ft): 0-4 
Sample No.: TP-12A 
Soil Color: Brown 

• 

• 

Elapsed 
Time 

R 
Measured 

Temp. Composite 
Correction 

R 
Corrected 

N K 
Factor 

Diameter N' 

(min) °C (%) (mm) % 

0 NA NA NA NA NA NA NA NA 
2 51.0 22.9 6.04 45.0 81.4 0.01299 0.0259 69.6 
5 44.0 22.9 6.04 38.0 68.7 0.01299 0.0175 58.8 
15 35.0 22.9 6.04 29.0 52.4 0.01299 0.0109 44.8 
30 31.0 22.9 6.04 25.0 45.2 0.01299 0.0079 38.6 
60 26.5 22.7 6.11 20.4 36.9 0.01302 0.0058 31.6 
250 20.0 22.6 6.15 13.9 25.1 0.01303 0.0030 21.4 
1440 16.0 23.1 5.97 10.0 18.2 0.01296 0.0013 15.5 

Soil Specimen Data 	 Other Corrections 

Tare No.: 	 644 
Wt. of Tare & Dry Material (g): 	159.21 	a - Factor: 
Weight of Tare (g): 	 99.54 
Weight of Deflocculant (g): 	 5.0 	Percent Finer than # 200 
Weight of Dry Material (g): 	54.67 

Specific Gravity: 

0.99 

85.49 

2.7 Assumed 

Note: 	Hydrometer test is performed on - # 200 sieve material. 

Tested By 	TO 	Date 	9/30/15 	Checked By 	KC 	Date 	10/14/15 	• 
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Ceotechnics 
g~~~hrlitdl ~+ g~o3ynthpfic;.>~ar~g 

SClient: 
Client Reference: 
Project No.: 
Lab ID: 

Visual Description: 

MOISTURE DENSITY RELATIONSHIP 
ASTM D698-12 

Boring No.: 9/17/15 
Depth (ft): 4-8 
Sample No.: TP-12B 
Test Method STANDARD 

Brown Silty Clay 

CEC 

Central Waste Closure 153-121 
2015-506-001 
2015-506-001-004 

Optimum Water Content 
	

12.7 
Maximum Dry Density 
	

120.6 

130 

125 

• 120 

Specific Gravitv 	2.75 
Assumed 

7î\  
115 

 

110 

105 
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25 

Water Content (%) 
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1r.e.-otec nics 
MOISTURE - DENSITY RELATIONSHIP 

	 georchnical g ynthetic tesa~s~ 

ASTM D698-12 

Client: 
	 CEC 
	

Boring No.: 	9/17/15 

	
• 

Client Reference: 
	

Central Waste Closure 153-121 
	

Depth (ft): 	4-8 
Project No.: 
	

2015-506-001 
	

Sample No.: TP-12B 
Lab ID: 
	

2015-506-001-004 

Visual Description: 
	

Brown Silty Clay 

Total Weight of the Sample (g): NA 
As Received Water Content (%): NA 
Assumed 	Specific Gravity: 2.75 

Percent Retained on 3/4": NA 
Percent Retained on 3/8": NA 
Percent Retained on #4: NA 
Oversize Material: Not ir,ciuded 
Procedure Used: B 

Test Type: STANDARD 
Rammer Weight (lb): 5.5 
Rammer Drop (in): 12 
Rammer Type: 	MECHANICAL 
Machine ID: 	 G 441 
Mold ID: 	 G 1499 
Mold diameter: 4" 
Weight of the Mold (g): 4385 
Volume of the Mold (cm3): 940 

Mold / Specimen 

Point No. 1 2 3 4 5 
Weight of Mold & Wet Sample (g): 6286 6346 6427 6426 6365 
Weight of Mold (g): 4385 4385 . 	4385 4385 4385 
Weight of Wet Sample (g): 1901 1961 2042 2041 1980 
Mold Volume (cm3): ' 940 940 940 940 940 

Moisture Content / Density 

Tare Number: 627 610 585 1122 1743 
Weight of Tare & Wet Sample (g): 450.80 506.90 528.20 518.70 509.90 
Weight of Tare & Dry Sample (g): 422.40 466.60 479.00 462.90 447.80 
Weight of Tare (g): 86.58 83.32 85.29 84.29 83.58 
Weight of Water (g): 28.40 40.30 49.20 55.80 62.10 
Weight of Dry Sample (g): 335.82 383.28 393.71 378.61 364.22 

Wet Density (g/cm3): 2.02 2.09 2.17 2.17 2.11 
Wet Density (pcf): 126.2 130.2 135.6 135.5 131.4 
Moisture Content (%): 8.5 10.5 12.5 14.7 17.1 
Dry Densi 	pc : 116.4 117.8 120.5 118.1 112.3 

Zero Air Voids 

Moisture Content (%): 	 12.0 	16.0 	20.0 
Dry Unit Weight (pcf): 	 129.0 	119.2 	110.7 

Tested By 	MF 	Date 	1 0/1 3/1 5 	Checked By 	KC 	 Date 	1 0/1 4/1 5 	• 
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eotechnics 
geotechnical & geosynthetic testing 

• 

• 

SPECIFIC GRAVITY 
ASTM D 854-14 

Client: 	 CEC 	 Boring No.: 9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 4-8 
Project No.: 	2015-506-001 	 Sample No.: TP-12B 
Lab ID: 	 2015-506-001-004 	 Visual Description: Brown Silty Clay 

(Mlnus No.4 sieve material,oven dried) 

Replicate Number 	 1 	 2 

Pycnometer ID: G 	1255 G 	1504 
Weight of Pycnometer & Soil & Water (g): 749.66 739.19 
Temperature (°C): 26.1 26.4 
Weight of Pycnometer & Water (g): 	 . 684.94 • 672.06 

Tare Number: 2327 637 
Weight of Tare & Dry Soil (g): • 197.91 , 	202.88 
Weight of Tare (g): 95.55 96.82 

Weight of Dry Soil (g): 102.36 • 106.06 
Specific Gravity of Soil @ Measured Temperature: 2.719 2.724 
Specific Gravity of Water @ Measured Temperature: 0.99677 0.99669 
Conversion Factor for Measured Temperature: 0.99856 0.99848 

Specific Gravity @ 20°  Celsius: 	. 2.723 2.728 

Average Specific Gravity @ 20°  Celsius 	 2.73 

Tested By AMC 	Date 11/12/15 	Checked By 	KC 	Date 	 11/13/15 
DCN: CT-S5 Dale: 3/5/14 Revision: 20 

S:1Exce1lExcel OA\Spreadsheets\Spedfic Gravity.xds 
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ATTERBERG LIMITS 
ASTM D 4318-10 

Client: CEC Boring No.: 9/17/15 
Client Reference: Central Waste Closure 153-121 Depth (ft): 4-8 
Project No.: 2015-506-001 Sample No.: TP-12B 
Lab ID: 2015-506-001-004 Soil Description: BROWN LEAN CLAY 
Note: The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material, Airdried) 
sieve material. See the "Sieve and HydrometerAnalysis" graph page for the complete material description 

Liquid Limit Test 1 2 3 
M 

Tare Number: 203 144 191 U 
Wt. of Tare & Wet Sample (g): 39.48 38.17 38.36 L 
Wt. of Tare & Dry Sample (g): 35.12 34.00 34.18 T 
Weight of Tare (g): 19.32 17.98 17.56 1 
Weight of Water (g): 4.4 4.2 4.2 P 
Weight of Dry Sample (g): 15.8 16.0 16.6 O 

Moisture Content (%): 27.6 26.0 25.2 
1 
N 

Number of Blows: 16 26 35 T 

Plastic Limit Test 	 1 	2 	Range Test Results 

Tare Number: 	 116 	178 Liquid Limit (%): 	26 
Wt. of Tare & Wet Sample (g): 	24.38 	24.55 
Wt. of Tare & Dry Sample (g): 	23.75 	23.90 Plastic Limit (%): 	12 
Weight of Tare (g): 	 18.24 	18.41 
Weight of Water (g): 	 0.6 	0.7 Plasticity Index (%): 	14 
Weight of Dry Sample (g): 	 5.5 	5.5 

USCS Symbol: 	CL 
Moisture Content (%): 	 11.4 	11.8 	-0.4 
Note: The acceptable range of the two Moisture contents is ± 2.6 

Fiow curve 	 Plasticity Chart 
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Tested By RAL 	Date 	10/8/15 	Checked By 	CLK 	Date 10/9/15 

	
[j 

page 1 of 1 DCN: CTS4B, REV. 4, 3/18/13 

S:IExcellExcel QAISpreadsheetslLimit 3Pt.xls 
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eotechnics 
SIEVE AND HYDROMETER ANALYSIS 	 ichni~a► &geosyn~heticte~uag 

ASTM D 422-63 (2007) 

• Client: 	 CEC 
Client Reference: 	Central Waste Closure 153-121 
Project No.: 	2015-506-001 
Lab ID: 	 2015-506-001-004 

Boring No.: 9/17/15 
Depth (ft): 4-8 
Sample No.: TP-12B 
Soil Color: Brown 

SIEVE ANALYSIS 	 HYDROMETER 
iCS 	cobbles 	gravel 	 sand 	 silt and clay fraction 
iDA 	cobbles 	 gravel 	 sand 	 silt 	l cl~ 

:llIIlIIiillllllllmììììïiiu!!ullllIlIIullllllluu _.JlllllllIIlllllllullllllllllllllIlliiii!illIllllllllIu  UlllllllllllllllllllllllllllllllllllllIh!illllllllll
1■IIBI 

N~1~111111■III 	~~~ 

• _.11lllIllllllllllllllllllllllllllllllllllllIlllllllll
I 

Sieve Sizes mm 
USCS Summary 

Percentage 

Greater Than #4 Gravel 1.59 
#4 To #200 Sand 12.05 
Finer Than #200 Silt & Clay 86.35 

USCS Symbol: 

CL, TESTED 

USCS Classification: 
LEAN CLAY 

page 1 of 4 	 DCN: CT-S3A DATE: 9118/19 REVISION: 11 

100 	 10 	 1 	 0.1 	 0.01 	 0.001 
Particle Dlameter (mm) 

544 8ra.ddock Aventte • E.ast Pittsburgh, PA 15112 • Phone (412) 823-7500 • Fax (412) 823-8999 + wwnar.geot~achnlcs.rtet 



11 

Ô 

eotechr.cs 
g~t~~h~r~aj & gesynthetiG iestt~~ 

USDA CLASSIFICATION CHART 

Client: 	 CEC 	 Boring No.: 9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 	4-8 
Project No.: 	2015-506-001 	 Sample No.: TP-12B 
Lab ID: 	 2015-506-001-004 	 Soil Color: 	Brown 

7 

100 	90 	80 	70 	60 	50 	40 	30 	20 	10 	0 

PERCENT SAND 

Particle 
Size 

Percent 
Finer 

USDA SUMMARY 	Actual 
Percentage 

Corrected % of Minus 2.0 mm 
material for USDA Classificat. 

(mm) (%) (%) (%) 
Gravel 	 , 2.58 0.00 

2 97.42 Sand 	 17.46 17.92 
0.05 79.96 Silt 	 59.79 61.37 
0.002 20.17 Clay 	 20.17 20.71 

USDA Classification: 	SILT LOAM 

page 2 of 4 	 DCN: CTS3A DATE: 3118113 REVISION: 11 
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g~srt~thnir~l. ~, gpynthetit ies;tng 

WASH SIEVE ANALYSIS 
ASTM D 422-63 (2007) 

Client: 
Client Reference: 
Project No.: 
Lab ID: 

CEC 
Central Waste Closure 153-121 
2015-506-001 
2015-506-001-004 

Boring No.: 9/17/15 
Depth (ft): 4-8 
Sample No.: TP-12B 
Soil Color: Brown 

Moisture Content of Passing 	3/4" Materia Water Content of Retained 	3/4" Material 

Tare No. 31 Tare No. NA 
Weight of Tare & Wet Sample (g) 1033.80 Weight of Tare & Wet Sample (g) NA 
Weight of Tare & Dry Sample (g) 967.20 Weight of Tare & Dry Sample (g) NA 
Weight of Tare (g) 203.32 Weight of Tare (g) NA 
Weight of Water (g) 66.60 Weight of Water (g) NA 
Weight of Dry Sample (g) 763.88 Weight of Dry Sample (g) NA 

Moisture Content % 8.7 Moisture Content %' NA 

Wet Weight of -3/4" Sample (g) NA 	 Weight of the Dry Sample (g) 	 763.88 
Dry Weight of -3/4" Sample (g) 104.25 	 Weight of - #200 Material (g) 	 659.63 
Wet Weight of +3/4" Sample (g) NA 	 Weight of + #200 Material (g) 	 104.25 
Dry Weight of +3/4" Sample (g) 0.00 
Total Dry Weight of Sample (g) NA 

Sieve Sieve Weight of Soil Percent Accumulated Percent Accumulated 
Size Opening Retained Retained Percent Finer Percent 

Retained Finer 
(mm) (%) (%) (%) (%)  

12" 300 0.00 0.00 0.00 100.00 100.00 
6" 150 0.00 0.00 0.00 100.00 100.00 
3" 75 0.00 0.00 0.00 100.00 100.00 
2" 50 0.00 0.00 0.00 100.00 100.00 

1 1/2" 37.5 0.00 0.00 0.00 100.00 100.00 
1" 25.0 0.00 0.00 0.00 100.00 100.00 

3/4" 19.0 0.00 0.00 0.00 100.00 100.00 
1/2" 12.5 3.05 0.40 0.40 99.60 99.60 
3/8" 9.50• 1.54 0.20 0.60 99.40 99.40 
#4 4.75 7.58 0.99 1.59 98.41 98.41 

#10 2.00 7.52 0.98 2.58 97.42 97.42 
#20 0.85 9.33 1.22 3.80 • 96.20 96.20 
#40 0.425 10.65 1.39 5.19 94.81 94.81 
#60 0.250 16.97 • 2.22 7.41 92.59 92.59 

#140 0.106 32.89 4.31 11.72 88.28 88.28 
#200 0.075 14.72 1.93 13.65 86.35 86.35 
Pan - 659.63 86.35 100.00 - - 

• Tested By 	PC 	Date 	9/28/15 	Checked By 	KC 	Date 	10/14/15 
page 3 of 4 	 DCN: CT-S3A DATE: 3/18/13 REVISION: 11 
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HYDROMETER ANALYSIS 
ASTM D 422-63 (2007) 
	

Ô 

Client: 	 CEC 
Client Reference: 	Central Waste Closure 153-121 
Project No.: 	2015-506-001 
Lab ID: 	 2015-506-001-004 

Boring No.: 9/17/15 
Depth (ft): 4-8 
Sample No.: TP-12B 
Soil Color: Brown 

Elapsed 
Time 

R 
Measured 

Temp. Composite 
Correction 

R 
Corrected 

N K 
Factor 

Diameter N' 

(min) (°C) % (mm) % ) 

0 NA NA NA NA NA NA NA NA 
2 48.0 22.9 6.04 42.0 81.1 0.01299 0.0267 70.1 
5 42.0 22.9 6.04 36.0 69.5 0.01299 0.0178 60.0 
15 34.5 22.9 6.04 28.5 55.0 0.01299 0.0109 47.5 
30 30.0 22.9 6.04 24.0 46.3 0.01299 0.0080 40.0 
60 25.5 22.7 6.11 19.4 37.5 0.01302 0.0059 32.4 
250 20.0 22.6 6.15 13.9 26.8 0.01303 0.0030 23.1 
1440 16.0 23.1 5.97 10.0 19.4 0.01296 0.0013 16.8 

• Soil Specimen Data 	 Other Corrections 

Tare No. 	 520 
Weight of Tare & Dry Material (g) 	147.70 	 a - Factor 	 0.99 
Weight of Tare (g) 	 91.49 
Weight of Deflocculant (g) 	 5.0 	 Percent Finer than # 200 	 86.35 
Weight of Dry Material (g) 	 51.2 

Specific Gravity 	 2.7 	Assumed 

Note: 	Hydrometer test is performed on - # 200 sieve material. 

Tested By 	TO 	Date 	10/1/15 	Checked By 	KC 	Date 10/14/15 	• 
page 4 of 4 	 DCN: CT-S7A DATE: 7/18/77 REVISION: 11 	 S:ExcellExcel QAISpreadsheetslSieveHyd.xls 
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MOISTURE DENSITY RELATIONSHIP 
ASTM D1557-12 

Boring No.: 9/1 7/1 5 
Depth (ft): 0-4 
Sample No.: TP-13A 
Test Method MODIFIED 

Brown Clay 

• Client: 
Client Reference 
Project No.: 
Lab ID: 

Visual Description: 

CEC 
Central Waste Closure 153-121 
2015-506-001 
2015-506-001-005 

Optimum Water Content 
	

12.8 
Maximum Dry Density 
	

119.1 

130 

125 

• 120 

Specific Gravitv 	2.75 
Assumed 

---------- ---- 

115 

 

110 

105 

	

5 	 10 	 15 	 20 	 25 

Water Content (%) 

	

W ested By 	MF 	Date 10/13/15 	Checked By 	KC 	 Date 10/14/15 
page 1 of 2 	OCN:CT-S12 DATE:5/1/13 REVISION: 14 
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MOISTURE - DENSITY RELATIONSHIP 	

°tch"`~ig~xnlneticcestinq 

ASTM D1557-12 

Client: 	 CEC 	 Boring No.: 	9/17/15 	 • 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 	0-4 
Project No.: 	 2015-506-001 	 Sample No.: TP-13A 
Lab ID: 	 2015-506-001-005 

Visual Description: 	Brown Clay 

Total Weight of the Sample (g): 
As Received Water Content (%): 
Assumed Specific Gravity: 

Percent Retained on 3/4": 
Percent Retained on 3/8": 
Percent Retained on #4: 
Oversize Material: 
Procedure Used: 

NA 
NA 

2.75 

NA 
NA 
NA 

Not included 

B 

Test Type: MODIFIED 
Rammer Weight (lb): 10.0 
Rammer Drop (in): 18 
Rammer Type: 	MECHANICAL 
Machine ID: 	 G 441 
Mold ID: 	. 	G 606 
Mold diameter: 4" 
Weight of the Mold (g): 4139 
Volume of the Mold (cm3): 943 

Mold / Specimen 

Point No. 1 2 3 4 5 
Weight of Mold & Wet Sample (g): 6058 6137 6180 6173 6125 
Weight of Mold (g): 4139 4139 4139 4139 4139 
Weight of Wet Sample (g): 1919 1998 2041 2034 1986 
Mold Volume (cm3): 943 943 943 943 943 

Moisture Content / Density 

Tare Number: 546 623 554 581 902 
Weight of Tare & Wet Sample (g): 433.50 409.40 433.50 423.80 446.20 
Weight of Tare & Dry Sample (g): 404.30 376.16 391.17 377.08 394.75 
Weight of Tare (g): 85.14 83.41 80.92 83.38 110.80 
Weight of Water (g): 29.20 33.24 42.33 46.72 51.45 
Weight of Dry Sample (g): 319.16 292.75 310.25 293.70 283.95 

Wet Density (g!cm3): 2.03 2.12 2.16 2.16 2.11 
Wet Density (pcf): 127.0 132.2 135.1 134.6 131.4 
Moisture Content (%): 9.1 11.4 13.6 15.9 18.1 
Dry Density (pcf): 116.3 118.7 118.8 116.1 111.3 

Zero Air Voids 

Moisture Content (%): 	
• 
	 12.5 	16.3 	20.0 

Dry Unit Weight (pcf): 	 127.7 	118.6 	110.7 

Tested By 	MF 	Date 	10/13/15 	Checked By 	KC 	 Date 	10/14/15 	• 
page 2 of 2 	 DCN:CT-S12 DATE:511/13 REVISION: 14 	 S:Exce111Exce1 QalSpreadsheetslProctor.xls 
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• 

SPECIFIC GRAVITY 
ASTM D 854-14 

Client: 	 CEC 	 Boring No.: 9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 	0-4 
Project No.: 	2015-506-001 	 Sample No.: TP-13A 
Lab ID: 	 2015-506-001-005 	 Visual Description: Brown Clay 

(Mlnus No.4 sieve material,oven dried) 

Replicate Number 1 2 

Pycnometer ID: G 	1255 G 	1504 
Weight of Pycnometer & Soil & Water (g): 747.64 735.19 
Temperature (°C): 27.2 27.2 
Weight of Pycnometer & Water (g): 684.79 671.95 

Tare Number: 528 967 
Weight of Tare & Dry Soil (g): 190.93 200.28 
Weight of Tare (g): 92.07 100.41 

Weight of Dry Soil (g): 98.86 99.87 
Specific Gravity of Soil @ Measured Temperature: 2.745 2.726 
Specific Gravity of Water @ Measured Temperature: 0.99647 0.99647 
Conversion Factor for Measured Temperature: 0.99826 0.99826 

Specific Gravity @ 20° Celsius: 2.750 2.731 

Average Specific Gravity @ 20° Celsius 	 2.74 

Tested By AMC 	Date 1 1/1 1/15 	Checked By 	CLK 	Date 11/12/15 
DCN: CT-S5 Date: 3/5i14 Revision: 20 

S:\6cce11Exce1  QA1Spreadsheets\Spealfic Gravily.xds 
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MOISTURE DENSITY RELATIONSHIP 	

9e°thn`i&osyniiet; Ie g 

ASTM D698-12 

Client: 	 CEC 	 Boring No.: 	9/17/15 	 • 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 	0-4 
Project No.: 	 2015-506-001 	 Sample No.: TP-13A 
Lab ID: 	 2015-506-001-005 	 Test Method STANDARD 

Visual Description: 	Brown Clay 

Optimum •Water Content 
	

17.1 
Maximum Dry Density 	 110.5 

Specific Gravitv 	2.70 
Assumed 

Tï I ~ 

• 

15 	 20 	 25 	 30 

Water Content (%) 

Tested By 	BS 	Date • 10/12/15 • 	 Checked By 	KC 	 Date 	10/13/15 	• 
page 1 of 2 	DCN:CT-S12 DATE:6/1/13 REVISION: 14 
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MOISTURE - DENSITY RELATIONSHIP 	

g°gynhCCictesitrs~ 

ASTM D698-12 

Brown Clay 

O
client: 
Client Reference: 
Project No.: 
Lab ID: 

Visual Description 

CEC 
	

Boring No.: 	9/17/15 
Central Waste Closure 153-121 

	
Depth (ft): 	0-4 

2015-506-001 
	

Sample No.: TP-13A 
2015-506-001-005 

Total Weight of the Sample (g): 
As Received Water Content (%): 
Assumed Specific Gravity: 

Percent Retained on 3/4": 
Percent Retained on 3/8": 
Percent Retained on #4: 
Oversize Material: 
Procedure Used: 

NA 
NA 

2.70 

NA 
NA 
NA 

Not included 

B 

Test Type: STANDARD 
Rammer Weight (lb): 5.5 
Rammer Drop (in): 12 
Rammer Type: 	MECHANICAL 
Machine ID: 	 G 774 
Mold ID: 	 G 1499 
Mold diameter: 4" 
Weight of the Mold (g): 4387 
Volume of the Mold (cm3): 940 

Mold / Specimen 

1olnt No. 1 2 3 4 5 
Weight of Mold & Wet Sample (g): 6200 6241 6329 6337 6276 
Weight of Mold (g): 4387 4387 4387 4387 4387 

eight of Wet Sample (g): 1813 1854 1942 1950 1889 
old Volume (cm3): 940 940 940 940 940 

Moisture Content / Density 

Tare Number: 785 903 909 878 582 
Weight of Tare & Wet Sample (g): 525.00 543.90 544.20 478.40 514.00 
Weight of Tare & Dry Sample (g): 477.20 489.40 481.70 419.20 437.50 
Weight of Tare (g): 85.36 109.64 109.34 110.28 83.98 
Weight of Water (g): 47.80 54.50 62.50 59.20 76.50 
Weight of Dry Sample (g): 391.84 379.76 372.36 308.92 353.52 

Wet Density (g/cm3): 1.93 1.97 2.07 2.07 2.01 
Wet Density (pcf): 120.4 123.1 128.9 129.4 125.4 
Moisture Content (%): 12.2 14.4 16.8 19.2 21.6 
Dry Density (pcf): 107.3 107.6 110.4 108.6 103.1 

Zero Air Voids 

Moisture Content (%): 	 15.5 	20.3 	25.0 
Dry Unit Weight (pcf): 	 118.8 	108.9 	100.6 

ested By 	BS 	Date 	1 0/1 2/1 5 	Checked By 	KC 	 Date 	1 0/1 3/1 5 
page 2 of 2 	 DCN:CT-S12 DATE:5/1/13 REVISION: 14 	 S:ExcelllEzcel QalSpreadaheecalProctor.sla 

544 Braddock Avenue • East Pittsburgh, PA 15112 - Phone (412)823.7600 • Fax (412) 823-8999 vauuw.geotechnics.net  
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eotech ri1cs 
gl~rtiChnif & 	hetic €tng 

ATTERBERG LIMITS 
ASTM D 4318-10 
	

• 
Client: CEC Boring No.: 9/17/15 
Client Reference: Central Waste Closure 153-121 Depth (ft): 0-4 
Project No.: 2015-506-001 Sample No.: TP-13A 
Lab ID: 2015-506-001-005 Soil Description: BROWN LEAN CLAY 
Note: The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material, Airdried) 
sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description. 
Liquid Limit Test 1 2 3 

M 
Tare Number: 240 161 202 U 
Wt. of Tare & Wet Sample (g): 38.15 37.93 37.42 L 
Wt. of Tare & Dry Sample (g): 32.42 32.42 32.11 T 
Weight of Tare (g): 17.92 17.84 17.29 1 
Weight of Water (g): 5.7 5.5 5.3 P 
Weight of Dry Sample (g): 14.5 14.6 14.8 O 

1 
Moisture Content (%): 39.5 37.8 35.8 N 
Number of Blows: 15 25 34 T 

Plastic Limit Test 	1 	2 	Range Test Results 

Tare Number: 	 357 	189 Liquid Limit (%): 	37 
Wt. of Tare & Wet Sample (g): 	26.80 	26.11 
Wt. of Tare & Dry Sample (g): 	25.98 	25.24 Plastic Limit (%): 	15 
Weight of Tare (g): 	 20.46 	19.67 
Weight of Water (g): 	 0.8 	0.9 Plasticity Index (%): 	22 
Weight of Dry Sample (g): 	5.5 	5.6 

USCS Symbol: 	CL 
Moisture Content (%): 	 14.9 	15.6 	-0.8 
Note: The acceptable range of the two Moisture contents is ± 2.6 

Flow Curve 	 Plasticity.Chart 

• 

Tested By RAL 	Date 	10/8/15 	Checked By 	CLK 	Date 10/9/15 

	
• 

page 1 of 1 OCN: CTS4B, REV. 4, 3/18/13 

S:IExcellExcel QAISpreadsheetslLimit 3Pt.xls 
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technics 
SIEVE AND HYDROMETER ANALYSIS 	 g )xntheticresting 

ASTM D 422-63 (2007) 

• Client: 	 CEC 
Client Reference: 	Central Waste Closure 153-121 
Project No.: 	2015-506-001 
Lab ID: 	 2015-506-001-005 

Boring No.: 9/17/15 
Depth (ft): 0-4 
Sample No.: TP-13A 
Soil Color: Brown 

SIEVE ANALYSIS 	 HYDROMETER 
scs 	cobbles 	gravel 	 sand 	 silt and clay fraction 
SDA 	cobbles 	gravel 	 sand 	 silt 	I cla 

Illr IYiii111111irUlllllllUI 

__

_J11IIIIIIU11IllUlII11IIIlIIIUIllllI!lIIIIIlIIIlI  
llllllllUllNlllIUUllllllUIIlllllllUlllliillIlllllU

I1 ■ I,l11
I,Ill 	 ~1~1110Ii1! 11■ 

lli 
1,lllllllUllllllllllllllllllllIllllUllllllllUllUiill 

_JlllllllUllllllllUllllllllIllllllllUUUllllllllIllllU 
  IY 

100 	 10 	 1 	 0.1 	 0.01 	 0.001 
Particle Diameter (mm) 

~ 

Sieve Sizes (mm) 
USCS Summary 

Percentage 

Greater Than #4 Gravel 0.45 
#4 To #200 Sand 11.40 
Finer Than #200 Silt & Clay 88.15 

USCS Symbol: 
CL, TESTED 

USCS Classification: 
LEAN CLAY 

page 1 of 4 	 DCN: CT-S3A DATE: 7118113 REVISION: 11 
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USDA CLASSIFICATION CHART 

	

Ô 
Client: 	 CEC 	 Boring No.: 9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 	0-4 
Project No.: 	2015-506-001 	 Sample No.: TP-13A 
Lab ID: 	 2015-506-001-005 	 Soil Color: Brown 

100 	90 	80 	70 	60 	50 	40 	30 	20 	10 	0 

~ 
PERCENT SAND 

Particle 
Size 

Percent 
Finer 

USDA SUMMARY Actual 
Percentage 

Corrected % of Minus 2.0 mm 
material for USDA Classificat. 

(mm) (D/o) (%) (%) 
Gravel 1.48 0.00 

2 98.52 Sand 14.55 14.76 
0.05 83.97 Silt 49.71 50.46 

0.002 34.26 Clay 34.26 34.78 

USDA Classification: 	SILTY CLAY LOAM 
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• 
WASH SIEVE ANALYSIS 

ASTM D 422-63 (2007) 

Client: 
Client Reference: 
Project No.: 
Lab ID: 

CEC 
Central Waste Closure 153-121 
2015-506-001 
2015-506-001-005 

Boring No.: 9/17/15 
Depth (ft): 0-4 
Sample No.: TP-13A 
Soil Color: Brown 

Moisture Content of Passing 	3/4" Materia Water Content of Retained 	3/4" Material 

Tare No. 67 Tare No. NA 
Weight of Tare & Wet Sample (g) 972.90 Weight of Tare & Wet Sample (g) NA 
Weight of Tare & Dry Sample (g) 899.10 Weight of Tare & Dry Sample (g) NA 
Weight of Tare (g) 199.76 Weight of Tare (g) NA 
Weight of Water (g) 73.80 Weight of Water (g) NA 
Weight of Dry Sample (g) 699.34 Weight of Dry Sample (g) NA 

Moisture Content % 10.6 Moisture Content %' NA 

Wet Weight of -3/4" Sample (g) NA 	 Weight of the Dry Sample (g) 	 699 
Dry Weight of -3/4" Sample (g) 82.90 	 Weight of - #200 Material (g) 	 616 
Wet Weight of +3/4" Sample (g) NA 	 Weight of + #200 Material (g) 	 82 
Dry Weight of +3/4" Sample (g) 0.00 
Total Dry Weight of Sample (g) NA 

Sieve Sieve Weight of Soil Percent Accumulated Percent Accumulated 
Size Opening Retained Retained Percent Finer Percent 

Retained Finer 
(mm) (%) (%) (%) (%)  

12" 300 0.00 0.00 0.00 100.00 100.00 
6" 150 0.00 0.00 0.00 100.00 100.00 
3" 75 0.00 0.00 0.00 100.00 100.00 
2" 50 0.00 0.00 0.00 100.00 100.00 

11/2" 37.5 0.00 0.00 0.00 100.00 100.00 
1" 25.0 0.00 0.00 0.00 100.00 100.00 

3/4" 19.0 0.00 0.00 0.00 100.00 100.00 
1/2" 12.5 0.00 0.00 0.00 100.00 100.00 
3/8" 9.50 0.00 0.00 0.00 100.00 100.00 
#4 4.75 3.18 0.45 0.45 99.55 99.55 

#10 2.00 7.20 1.03 1.48 98.52 98.52 
#20 0.85 10.09 1.44 2.93 97.07 97.07 
#40 0425 10.31 1.47 4.40 95.60 95.60 
#60 0.250 15.12 2.16 6.56 93.44 93.44 
#140 0.106 26.87 3.84 10.41 89.59 89.59 
#200 0.075 10.13 1.45 11.85 88.15 88.15 
Pan - 616.44 88.15 100.00 - - 

• 

	
Tested By 	PC 	Date 	9/28/15 	Checked By 	KC 	Date 	10/14/15 
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HYDROMETER ANALYSIS 
ASTM D 422-63 (2007) 

Client: 	 CEC 
Client Reference: 	Central Waste Closure 153-121 
Project No.: 	2015-506-001 
Lab ID: 	 2015-506-001-005 

g

eotechn"cs 
geothhial & g 	heEi eSg 

• 
Boring No.: 9/17/15 
Depth (ft): 0-4 
Sample No.: TP-13A 
Soil Color: Brown 

Elapsed 
Time 

R 
Measured 

Temp. Composite 
Correction 

R 
Corrected 

N K 
Factor 

Diameter N' 

(min) (°C) (%) (mm) ( % ) 
0 NA NA NA NA NA NA NA NA 
2 53.5 22.9 6.04 	• 47.5 87.3 0.01299 • 0.0252 76.9 
5 49.5 22.9 6.04 43.5 79.9 0.01299 0.0166 70.4 

15 43.5 22.9 6.04 37.5 68.9 0.01299 0.0102 60.7 
30 40.0 22.9 6.04 34.0 62.4 0.01299 0.0074 55.0 
60 36.0 22.7 6.11 29.9 55.0 0.01302 0.0054 48.4 
250 29.0 22.6 6.15 22.9 42.0 0.01303 0.0028 37.0 

1440 24.5 23.1 5.97 18.5 34.1 0.01296 0.0012 30.0 

Soil Specimen Data 	 Other Corrections 

	 • 
Tare No. 	 704 
Weight of Tare & Dry Material (g) 	151.88 	 a - Factor 	 0.99 
Weight of Tare (g) 	 93.03 
Weight of Deflocculant (g) 	 5.0 	 Percent Finer than # 200 	 88.15 
Weight of Dry Material (g) 	 53.9 

Specific Gravity 	 2.7 	Assumed 

Note: 	Hydrometer test is performed on - # 200 sieve material. 

Tested By 	TO 	Date 	10/1/15 	Checked By 	KC 	Date 10/14/15  
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#echr~ics 
MOISTURE DENSITY RELATIONSHIP 	

g~t~~hn«al& nthetict~iir~g 

ASTM D1557-12 

Ó lient: CEC Boring No.: 9/17/15 
Client Reference: Central Waste Closure 153-121 Depth (ft): 4-8 
Project No.: 2015-506-001 Sample No.: TP-13B 
Lab ID: 2015-506-001-006 Test Method MODIFIED 

Visual Description: Brown Clay with Rock Fragments 

Optimum Water Content 11.1 
Maximum Dry Density 124.2 
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Water Content (%) 

lested By 	MLF 	Date 	10/15/15 	Checked By 	JCM 	 Date 	10/27/15 
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MOISTURE - DENSITY RELATIONSHIP 
ASTM D1557-12 

Client: 
Client Reference: 
Project No.: 
Lab ID: 

Visual Description: 

CEC 
Central Waste Closure 153-121 
2015-506-001 
2015-506-001-006 

Brown Clay with Rock Fragments 

Boring No.: 	9/17/15 
Depth (ft): 	4-8 
Sample No.: TP-13B 

• 

Total Weight of the Sample (g): 
As Received Water Content (%): 
Assumed Specific Gravity: 

Percent Retained on 3/4": 
Percent Retained on 3/8": 
Percent Retained on #4: 
Oversize Material: 
Procedure Used: 

NA 
NA 

2.75 

NA 
NA 
NA 

Not included 

C 

Test Type: MODIFIED 
Rammer Weight (lb): 10.0 
Rammer Drop (in): 18 
Rammer Type: 	MECHANICAL 
Machine ID: 	 G 441 
Mold ID: 	 G 1607 
Mold diameter: 6" 
Weight of the Mold (g): 5870 
Volume of the Mold (cm3): 2122 

Mold / Specimen 

Point No. 1 2 3 4 5 
Weight of Mold & Wet Sample (g): 10248 10438 10568 10504 10360 
Weight of Mold (g): 5870 5870 5870 5870 5870 
Weight of Wet Sample (g): 4378 4568 4698 4634 4490 
Mold Volume (cm3): 2122 2122 2122 2122 2122 

Moisture Content / Density 

Tare Number: 1723 828 606 577 630 
Weight of Tare & Wet Sample (g): 525.10 418.19 429.71 519.40 552.60 
Weight of Tare & Dry Sample (g): 494.70 392.17 394.18 466.60 488.80 
Weight of Tare (g): 83.12 109.12 85.36 84.40 82.20 
Weight of Water (g): 30.40 26.02 35.53 52.80 63.80 
Weight of Dry Sample (g): 411.58 283.05 308.82 382.20 406.60 

Wet Density (g/cm3): 2.06 2.15 2.21 2.18 2.12 
Wet Density (pcf): 128.7 134.3 138.2 136.3 132.0 
Moisture Content (%): 7.4 9.2 11.5 13.8 15.7 
Dry Density (pcf): 119.9 123.0 123.9 119.7 114.1 

Zero Air Voids 

Moisture Content (%): 	 11.0 	15.0 	19.0 
Dry Unit Weight (pcf): 	 131.7 	121.5 	112.7 

Tested By 	MLF 	Date 	10/15/15 	Checked By 	JCM 	 Date 	10/27/15 	• 
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eotechnics 
geotethnical & geosynthetic tesiing 

SPECIFIC GRAVITY 
ASTM D 854-14 

Client: 	 CEC 	 Boring No.: 9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 4-8 
Project No.: 	2015-506-001 	 Sample No.: TP-13B 
Lab ID: 	 2015-506-001-006 	 Visual Description: Brown Clay 

(Mlnus No.4 sieve material,oven dried) 

Replicate Number 1 2 

Pycnometer ID: G 	1255 G 	1504 
Weight of Pycnometer & Soil & Water (g): 749.48 735.5 
Temperature (°C): 26.3 • 26.5 
Weight of Pycnometer & Water (g): 684.92 . 	672.05 

Tare Number: 968 2324 
Weight of Tare & Dry Soil (g): 202.35 198.08 
Weight of Tare (g): 100.66 97.42 

Weight of Dry Soil (g): 1 01 .69 100.66 
Specific Gravity of Soil @ Measured Temperature: 2.739 2.705 
Specific Gravity of Water @ Measured Temperature: 0.99671 0.99666 
Conversion Factor for Measured Temperature: 0.99850 0.99845 

Specific Gravity @ 20°  Celsius: 2.743 2.709 

Average Specific Gravity @ 20°  Celsius 	 2.73 

Tested By AMC 	Date 1 1/1 1/15 	Checked By 	CLK 	Date 11/12115 

❑ 
	

DCN: CT-S5 Date: 3/5/14 Revision: 20 	

S:\Excel\Exaal OA\Spreadsheets\Speafic Gravity.xds 
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etechrics 
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ATTERBERG LIMITS 
ASTM D 4318-10 

Client: CEC Boring No.: 9/17/15 
Client Reference: Central Waste Closure 153-121 Depth (ft): 4-8 
Project No.: 2015-506-001 Sample No.: TP-13B 
Lab ID: 2015-506-001-006 Soil Description: BROWN LEAN CLAY 
Note: The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material, Airdried) 
sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description 
Liquid Limit Test 1 2 3 

M 
Tare Number: 1271 2289 396 U 
Wt. of Tare & Wet Sample (g): 47.70 45.02 42.50 L 
Wt. of Tare & Dry Sample (g): 42.48 40.00 37.26 T 
Weight of Tare (g): 21.77 20.42 17.69 1 
Weight of Water (g): 5.2 5.0 5.2 P 
Weight of Dry Sample (g): 20.7 19.6 19.6 O 

Moisture Content (%): 25.2 25.6 26.8 
1 
N 

Number of Blows: 28 23 15 T 

Plastic Limit Test 	 1 	2 	Range Test Results 

Tare Number: 	 142 	457 Liquid Limit (%): 	25 
Wt. of Tare & Wet Sample (g): 	24.92 	18.68 
Wt. of Tare & Dry Sample (g): 	24.07 	17.87 Plastic Limit (%): 	16 
Weight of Tare (g): 	 18.68 	12.61 
Weight of Water (g): 	 0.9 	0.8 Plasticity Index (%): 	9 
Weight of Dry Sample (g): 	5.4 	5.3 

USCS Symbol: 	CL 
Moisture Content (%): 	 15.8 	15.4 	0.4 
Note: The acceptable range of the two Moisture contents is ± 2.6 

rtow urve 	 Plasticity Chart 
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Tested By 	TO 	Date 	10/8/15 	Checked By 	CLK 	Date 10/9/15 
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SIEVE AND HYDROMETER ANALYSIS 
ASTM D 422-63 (2007) 

	
C.. eeotechnics 

ge~technical & gs~synthFtit tesS 

Client: 	 CEC 

•
Client Reference: 	Central Waste Closure 153-121 
Project No.: 	2015-506-001 
Lab ID: 	 2015-506-001-006  

n9 

Boring No.: 9/17 
Depth (ft): 	4-8 
Sample No.: TP-13B 
Soil Color: Brown 

• 

• 

USCS 
USDA 

SIEVE ANALYSIS 	 HYDROMETER 
cobbles gravel 	 sand 	 siit and clay fraction 
cobbles gravel sand silt lcla 

lllllUIUlllllllIllllllllIlllllllll!!llllllllllllUll 
lllIllillIIllflÏÌïìiÏI!!ÍlllÍÏllÏ1lllllIIlUIlllIll 

~~ 
llllNlIUIlllNlllllllllllllllllllllUllllIilllllllIl 

~111 ~.~~~~YII~~ 
llllllllllllllllUUllllllllllllUllllllllllUlllllllÌ

ii  

Sieve Sizes (mm) 
USCS Summary 

Percentage 

Greater Than #4 Gravel 4.58 
#4 To #200 Sand 23.95 
Finer Than #200 Sflt & C/ay 71.47 

USCS Symbol: 
CL, TESTED 

USCS Classification: 
LEAN CLAY WITH SAND 
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eotechriics 
USDA CLASSIFICATION CHART 	

9 	gevsynthetic eng 

Client: CEC Boring No.: 9/17/15 
Client Reference: Central Waste Closure 153-121 Depth (ft): 4-8 
Project No.: 2015-506-001 Sample No.: TP-13B 
Lab ID: 2015-506-001-006 Soil Color: Brown 

90 	 10 

100 	90 	80 	70 	60 	50 	40 	30 	20 	10 	0 

PERCENT SAND 

Particle Percent USDA SUMMARY 	Actual Corrected % of Minus 2.0 mm 
Size (mm) Finer Percentage material for USDA Classificat. 

Gravel 	 7.48 0.00 
2 92.52 Sand 	 26.42 28.56 

0.05 66.10 Silt 	 48.42 52.33 
0.002 17.68 Clay 	 17.68 19.11 

USDA Classification: 	SILT LOAM 
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Ô 
Client: 
Client Reference: 
Project No.: 
Lab ID: 

WASH SIEVE ANALYSIS 
ASTM D 422-63 (2007) 

CEC 
Central Waste Closure 153-121 
2015-506-001 
2015-506-001-006 

g6technics 
ge~uechnkl & gecsynthetÏ~ tt~flr~ 

Boring No.: 9/17/15 
Depth (ft): 	4-8 
Sample No.: TP-13B 
Soil Color: Brown 

l Moisture Content of Passinq 3/4" Material 	 Water Content of Retained 3/4" Material 

are No.: 
✓t. of Tare & Wet Sample (g) 
✓t. of Tare & Dry Sample (g): 
✓eight of Tare (g): 
✓eight of Water (g): 
✓eight of Dry Soil (g): 

Moisture Content 

20 Tare No.: 
1281.40 Weight of Tare & Wet Sample (g): 
1195.90 Weight of Tare & Dry Sample (g): 

204.44 Weight of Tare (g): 
85.50 Weight of Water (g): 

991.46 Weight of Dry Soil (g): 

8.6 Moisture Content (%): 

874 
444.60 
433.80 
110.35 
10.80 

323.45 

~ 

Wet Weight of -3/4" Sample (g): 24660 
Dry Weight of - 3/4" Sample (g): 22702.2 
Wet Weight of +3/4" Sample (g): 334.29 
Dry Weight of + 3/4" Sample (g): 323.49 
Total Dry Weight of Sample (g): 23025.7 

Weight of the Dry Sample (g): 
Weight of Minus #200 Material (g): 
Weight of Plus #200 Material (g): 

J - Factor (Percent Finer than 3/4"): 

991.46 
718.74 
272.72 

0.98601 

Ô 

Sieve Sieve Weight of Soil Percent Accumulated Percent Accumulated 

Size Opening Retained Retained Percent Finer Percent 

Retained Finer 

(mm) % % % (%)  
12" 300 0.00 0.00 0.00 100.00 100.00 
6" 150 0.00 0.00 0.00 100.00 100.00 
3" 75 0.00 0.00 0.00 100.00 100.00 
2" 50 0.00 	(*) 0.00 0.00 100.00 100.00 

1 1/2" 37.5 99.34 0.42 0.42 99.58 99.58 
1" 25.0 131.92 0.55 0.97 99.03 99.03 

3/4" 19.0 	• 103.03 0.43 1.40 98.60 98.60 
1/2" 12.5 2.46 0.25 0.25 99.75 98.35 
3/8" 9.50 2.72 0.27 0.52 99.48 98.08 
#4 4.75 26.74 2.70 3.22 96.78 95.42 

#10 2.00 29.18 2.94 6.16 93.84 	• 92.52 
#20 0.85 28.17 	(** ) 2.84 9.00 91.00 89.72 
#40 0.425 30.43 3.07 12.07 87.93 86.69 
#60 0.250 44.46 4.48 16.56 83.44 82.27 
#140 0.106 80.44 8.11 24.67 75.33 74.27 
#200 0.075 28.12 2.84 27.51 72.49 71.47 
Pan - 718.74 72.49 100.00 - - 

Notes : (*) The + 3/4" sieve analysis is based on the Total Dry Weight of the Sample 
(** ) The - 3/4" sieve analysis is based on the Weight of the Dry Sample 

Tested By 	PC 	Date 	9/28/15 	Checked By 	KC 	Date 	10/14/15 
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eotechrics 
HYDROMETER ANALYSIS 

	
gchnicai & geasynahetic tesng 

ASTM D 422-63 (2007) 

Client: 	 CEC 
Client Reference: 	Central Waste Closure 153-121 
Project No.: 	2015-506-001 
Lab ID: 	 2015-506-001-006 

Boring No.: 9/17/15 
Depth (ft): 4-8 
Sample No.: TP-13B 
Soil Color: Brown 

Elapsed 
Time 

R 
Measured 

Temp. Composite 
Correction 

R 
Corrected 

N K 
Factor 

Diameter N' 

(min) °C (%) (mm) % 

0 NA NA NA NA NA NA NA NA 
2 49.5 23.4 5.86 43.6 80.4 0.01291 0.0261 57.5 
5 43.0 23.4 5.86 37.1 68.4 0.01291 0.0176 48.9 
15 34.5 23.4 5.86 28.6 52.8 0.01291 0.0109 37.7 
30 31.5 23.4 5.86 25.6 47.3 0.01291 0.0079 33.8 
60 27.5 23.3 5.89 21.6 39.8 0.01293 0.0057 28.5 

250 21.5 22.9 6.04 15.5 28.5 0.01299 0.0029 20.4 
1440 17.0 22.9 6.04 11.0 20.2 0.01299 0.0013 14.4 

Soil Specimen Data 	 Other Corrections 

Tare No.: 	 692 
Wt. of Tare & Dry Material (g): 	155.14 	a - Factor: 	 0.99 
Weight of Tare (g): 	 96.42 
Weight of Deflocculant (g): 	 5.0 	Percent Finer than # 200: 	 71.47 
Weight of Dry Material (g): 	53.72 

Specific Gravity: 	 2.7 Assumed 

~ 

Note: 	Hydrometer test is performed on - # 200 sieve material. 

Tested By 	TO 	Date 	9/30/15 	Checked By 	KC 	Date 	10/14/15 • 
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CEC 
Central Waste Closure 153-121 
2015-506-001 
2015-506-001-007 

Brown Silty Clay 

40client: 
Client Reference: 
Project No.: 
Lab ID: 

Visual Description: 

Boring No.: 9/17/15 
Depth (ft): 0-4 
Sample No.: TP-14A 
Test Method MODIFIED 

Ctechnícs 
gotaChniO3! & geoSynthpCiK iPStira 

MOISTURE DENSITY RELATIONSHIP 
ASTM D1557-12 

Optimum Water Content 
	

13.0 
Maximum Dry Density 
	

118.7 

130 
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Specific Gravitv 	2.75 
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Water Content (%) 
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Test Type: MODIFIED 
Rammer Weight (lb): 10.0 
Rammer Drop (in): 18 
Rammer Type: MECHANICAL 
Machine ID: G 	441 
Mold ID: G 	606 
Mold diameter: 4" 
Weight of the Mold (g): 4139 
Volume of the Mold (cm3): 943 

ectechrics 
• tchîl 	ynthetis 

MOISTURE - DENSITY RELATIONSHIP 
ASTM D1557-12 

Client: 	 CEC 	 Boring No.: 	9/17/15 	 • 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 	0-4 
Project No.: 	 2015-506-001 	 Sample No.: TP-14A 
Lab ID: 	 2015-506-001-007 

Visual Description: 	Brown Silty Clay 

Total Weight of the Sample (g): 	NA 
As Received Water Content (%): 	NA 
Assumed Specific Gravity: 	2.75 

Percent Retained on 3/4": NA 
Percent Retained on 3/8": NA 
Percent Retained on #4: NA 
Oversize Material: Not included 
Procedure Used: B 

Mold / Specimen 

Point No. 1 2 3 4 5 
JVeight of Mold & Wet Sample (g): 6064 6128 6171 6157 6114 
JVeight of Mold (g): 4139 4139 4139 4139 4139 
Neight of Wet Sample (g): 1925 1989 2032 2018 1975 
Vlold Volume (cm3): 943 943 943 943 943 

Moisture Content / Density 

Tare Number: 905 611 1459 594 907 
Weight of Tare & Wet Sample (g): 495.60 447.40 459.70 449.70 434.70 
Weight of Tare & Dry Sample (g): 462.50 409.70 414.60 399.30 385.90 
Weight of Tare (g): 109.98 82.61 78.80 80.78 110.40 
Weight of Water (g): 33.10 37.70 45.10 50.40 48.80 
Weight of Dry Sample g: 352.52 327.09 335.80 318.52 275.50 

Net Density (g/cm3): 2.04 2.11 2.15 2.14 2.09 
Net Density (pcf): 127.4 131.6 134.5 133.5 130.7 
Moisture Content (%): 9.4 • 11.5 13.4 15.8 17.7 
Dry Density (pcf): 116.4 118.0 118.5 115.3 111.0 

Zero Air Voids 

IAoisture Content (%): 	 12.5 	16.3 	20.0 
)ry Unit Weight (pct): 	 127.7 	118.6 	110.7 

Tested By 	SGB 	Date 	10/13/15 	Checked By 	KC 	 Date 	10/14/15 	• 
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• SPECIFIC GRAVITY 
ASTM D 854-14 

Client: 	 CEC 	 Boring No.: 9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 0-4 
Project No.: 	2015-506-001 	 Sample No.: TP-14A 
Lab ID: 	 2015-506-001-007 	 Visual Description: Brown Silty Clay 

(Mlnus No.4 sieve material,oven dried) 

Replicate Number 	 1 	 2 

Pycnometer ID: G 	1255 G 	1504 
Weight of Pycnometer & Soil & Water (g): 746.79 734.63 
Temperature (°C): 26.3 25.9 
Weight of Pycnometer & Water (g): 684.92 672.13 

Tare Number: 2471 694 
Weight of Tare & Dry Soil (g): 196.97 194.05 
Weight of Tare (g): 98.36 94.19 

Weight of Dry Soil (g): 98.61 99.86 
Specific Gravity of Soil @ Measured Temperature: 

• 
2.684 2.673 

Specific Gravity of Water @ Measured Temperature: 0.99671 0.99682 
Conversion Factor for Measured Temperature: 0.99850 0.99861 

Specific Gravity @ 20° Celsius: 2.688 2.677 

Average Specific Gravity @ 20° Celsius 	 2.68 

Ô 

Tested By 	TO 	Date 10/1/15 	Checked By 	CLK 	Date 10/2/15 
DCN: CT-S5 Date: 3/5/14 Revision: 20 
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ATTERBERG LIMITS 
ASTM D 4318-10 

Client: CEC Boring No.: 9/17/15 
Client Reference: Central Waste Closure 153-121 Depth (ft): 0-4 
Project No.: 2015-506-001 Sample No.: TP-14A 
Lab ID: 2015-506-001-007 Soil Description: BROWN LEAN CLAY 
Note: The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material, Airdried) 
sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description 
Liquid Limit Test • 1 2 3 

M 
Tare Number: 201 204 209 U 
Wt. of Tare & Wet Sample (g): 39.64 40.39 39.75 L 
Wt. of Tare & Dry Sample (g): 34.91 35.66 35.25 T 
Weight of Tare (g): 17.26 18.50 19.30 1 
Weight of Water (g): 4.7 4.7 4.5 P 
Weight of Dry Sample (g): 17.7 17.2 16.0 O 

I 
Moisture Content (%): 26.8 27.6 28.2 N 
Number of Blows: 32 25 19 T 

Plastic Limit Test 	 1 	2 	Range Test Results 

Tare Number: 	 2 	3 Liquid Limit (%): 	28 
Wt. of Tare & Wet Sample (g): 	25.55 	24.88 
Wt. of Tare & Dry Sample (g): 	24.73 	24.07 Plastic Limit (%): 	16 
Weight of Tare (g): 	 19.46 	18.88 
Weight of Water (g): 	 0.8 	• 0.8 Plasticity Index (%): 	12 
Weight of Dry Sample (g): 	 5.3 	5.2 

USCS Symbol: 	CL 
Moisture Content (%): 	• 	15.6 	15.6 	0.0 
Note: The acceptable range of the two Moisture contents is ± 2.6 

Fiow curve 	 Plasticity Chart 

• 

Tested By 	JP 	Date 	10/8/15 	Checked By 	CLK 	Date 10/9/15 

	
• 

page 1 of 1 DCN: CTS4B, REV. 4, 3/18/13 
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fe;otechnics 
SIEVE AND HYDROMETER ANALYSIS 	 ntheticEesa~ng 

' ASTM D 422-63 (2007) 

• Client: 	 CEC 
Client Reference: 	Central Waste Closure 153-121 
Project No.: 	2015-506-001 
Lab ID: 	 2015-506-001-007 

Boring No.: 9/17/15 
Depth (ft): 0-4 
Sample No.: TP-14A 
Soil Color: Brown 

SIEVE ANALYSIS 	 HYDROMETER 
scs 	cobbles 	gravel 	 sand 	 silt and clay fraction 
SDA 	cobbles 	gravel 	 sand 	 silt 	cia 

:JlllllililIililÏiÌìiìììÏìÏii!uullllluullllllIIl 
_:,llllllIllllIllllIlllllllllllllllllliiif!llllIIllllIll 

llIIlllllllllllIlIIIlllllIIlllllIllIIllllÌlIlIllIllll 

lll 
lllllllllllllllllllllIllllUIlllllllIllllllllUlllÏi!ilU
iim~NO~~imm■iinl■r~l 1 
J
• nii~iinie■iiiiiiiiiiiiiiii~~~ 

100 	 10 	 1 	 0.1 	 0.01 	 0.001 
Particle Diameter (mm) 

Sieve Sizes (mm) 
USCS Summary 

Percentage 

Greater Than #4 Gravel 1.07 
#4 To #200 Sand 12.33 
Finer Than #200 Silt & Clay 86.59 

USCS Symbol: 
CL, TESTED 

USCS Classification: 
LEAN CLAY 

page 1 of 4 	 OCN: CT-S3A DATE: 3118113 REVISION: 77 
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USDA CLASSIFICATION CHART 
	

• 

Client: 	 CEC 	 Boring No.: 9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 	0-4 
Project No.: 	2015-506-001 	 Sample No.: TP-14A 
Lab ID: 	 2015-506-001-007 	 Soil Color: 	Brown 

100 	90 	80 	70 	60 	50 	40 	30 	20 	10 	0 

~ 
PERCENT SAND 

Particle 
Size 

Percent 
Finer 

USDA SUMMARY Actual 
Percentage 

Corrected % of Minus 2.0 mm 
material for USDA Classificat. 

(mm) (%) (%) (%) 
Gravel 1.83 0.00 

2 98.17 Sand 17.20 17.52 
0.05 80.97 Silt 54.97 56.00 
0.002 26.00 Clay 26.00 26.48 

USDA Classification: 	SILT LOAM 

page 2 of 4 	 DCN: CTS3A DATE: 3118/13 REVISION: 71 
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Ô 
WASH SIEVE ANALYSIS 

ASTM D 422-63 (2007) 

Client: 	 CEC 
Client Reference: 	Central Waste Closure 153-121 
Project No.: 	2015-506-001 
Lab ID: 	 2015-506-001-007 

Boring No.: 9/17/15 
Depth (ft): 0-4 
Sample No.: TP-14A 
Soil Color: Brown 

• 

Moisture Content of Passing 	3/4" Materia Water Content of Retained 	3/4" Material 

Tare No. 64 Tare No. NA 
Weight of Tare & Wet Sample (g) 1112.50 Weight of Tare & Wet Sample (g) NA 
Weight of Tare & Dry Sample (g) 1003.80 Weight of Tare & Dry Sample (g) NA 
Weight of Tare (g) 200.69 Weight of Tare (g) NA 
Weight of Water (g) 108.70 Weight of Water (g) NA 
Weight of Dry Sample (g) 803.11 Weight of Dry Sample (g) NA 

Moisture Content % 13.5 Moisture Content %' NA 

Wet Weight of -3/4" Sample (g) NA 	 Weight of the Dry Sample (g) 	 803.11 
Dry Weight of -3/4" Sample (g) 107.66 	 Weight of - #200 Material (g) 	 695.45 
Wet Weight of +3/4" Sample (g) NA 	 Weight of + #200 Material (g) 	 107.66 
Dry Weight of +3/4" Sample (g) 0.00 
Total Dry Weight of Sample (g) NA 

Sieve Sieve Weight of Soil Percent Accumulated Percent Accumulated 
Size Opening Retained Retained Percent Finer Percent 

Retained Finer 
(mm) (%) (%) (%) (%)  

12" 300 0.00 0.00 0.00 100.00 100.00 
6" 150 0.00 0.00 0.00 100.00 100.00 
3" 75 0.00 0.00 0.00 100.00 100.00 
2" 50 0.00 0.00 0.00 100.00 100.00 

1 1/2" 37.5 0.00 0.00 0.00 100.00 100.00 
1" 25.0 0.00 0.00 0.00 100.00 100.00 

3/4" 19.0 0.00 0.00 0.00 100.00 100.00 
1/2" 12.5 0.00 0.00 0.00 100.00 100.00 
3/8" 9.50 4.60 0.57 0.57 99.43 99.43 
#4 4.75 4.01 0.50 1.07 98.93 98.93 

#10 2.00 6.10 0.76 1.83 98.17 98.17 
#20 0.85 9.87 1.23 3.06 96.94 96.94 
#40 0.425 13.60 1.69 4.75 95.25 95.25 
#60 0.250 19.08 2.38 7.13 92.87 92.87 
#140 0.106 36.36 4.53 11.66 88.34 88.34 
#200 0.0,75 14.04 1.75 13.41 86.59 86.59 
Pan - 695.45 86.59 100.00 - - 

Tested By 	PC 	Date 	9/28/15 	Checked By 	KC 	Date 	10/14/15 
page 3 of 4 	 DCN: CTS3A DATE: 311a/13 REVISION: 11 
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HYDROMETER ANALYSIS 
ASTM D 422-63 (2007) 
	

• 
Client: 	 CEC 
Client Reference: 	Central Waste Closure 153-121 
Project No.: 	2015-506-001 
Lab ID: 	 2015-506-001-007 

Boring No.: 9/17/15 
Depth (ft): 0-4 
Sample No.: TP-14A 
Soil Color: Brown 

Elapsed 
Time 

R 
Measured 

Temp. Composite 
Correction 

R 
Corrected 

N K 
Factor 

Diameter N' 

(min) (°C) % (mm) % 

0 NA NA NA NA NA NA NA NA 
2 49.5 22.9 6.04 43.5 83.2 0.01299 0.0263 72.0 
5 44.0 22.9 6.04 38.0 72.7 0.01299 0.0175 62.9 
15 36.0 22.9 6.04 30.0 57.4 0.01299 0.0108 49.7 
30 33.0 22.9 6.04 27.0 51.6 0.01299 0.0078 44.7 
60 28.5 22.7 6.11 22.4 42.9 0.01302 0.0057 37.1 
250 23.5 22.6 6.15 17.4 33.2 0.01303 0.0029 28.8 
1440 19.5 23.1 5.97 13.5 25.9 0.01296 0.0012 22.4 

Soil Specimen Data 	 Other Corrections 

	
• 

Tare No. 	 528 
Weight of Tare & Dry Material (g) 	149.12 	 a - Factor 	 0.99 
Weight of Tare (g) 	 92.40 
Weight of Deflocculant (g) 	 5.0 	 Percent Finer than # 200 	 86.59 
Weight of Dry Material (g) 	 51.7 

Specific Gravity 	 2.7 	Assumed 

Note: 	Hydrometer test is pen`ormed on - # 200 sieve material. 

Tested By 	TO 	Date 	10/1/15 	Checked By 	KC 	Date 10/14/15 	• 
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MOISTURE DENSITY RELATIONSHIP 	
9r[hn'conhet;cr~ing 

ASTM D698-12 

SClient: 	 CEC 	 Boring No.: 	9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 	4-8 
Project No.: 	 2015-506-001 	 Sample No.: TP-14B 
Lab ID: 	 2015-506-001-008 	 Test Method • STANDARD 

Visual Description: 	Brown Clay with Rock Fragments 

Optimum Water Content 	 14.5 
Maximum Dry Density 	 114.6 

130 
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Specific Gravitv 	2.75 
Assumed 

---------- -------- 

I 
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Water Content (%) 

	

OTested By 	HL 	Date 	10/13/15 	Checked By 	KC 	 Date 	10/14/15 
page 1 of 2 	DCN:CT-S12 DATE:5/1/13 REVISION: 14 
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chnal& geospnihet, teng 
MOISTURE - DENSITY RELATIONSHIP 

ASTM D698-12 

Client: 	 CEC 	 Boring No.: 	9/17/15 	 • 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 	4-8 
Project No.: 	 2015-506-001 	 Sample No.: TP-14B 
Lab ID: 	 2015-506-001-008 

Visual Description: 	Brown Clay with Rock Fragments 

Total Weight of the Sample (g): 
As Received Water Content (%): 
Assumed Specific Gravity: 

Percent Retained on 3/4": 
Percent Retained on 3/8": 
Percent Retained on #4: 
Oversize Material: 
Procedure Used: 

NA 
NA 

2.75 

NA 
NA 
NA 

Not included 

C 

Test Type: STANDARD 
Rammer Weight (lb): 5.5 
Rammer Drop (in): 12 
Rammer Type: 	MECHANICAL 
Machine ID: 	 G 774 
Mold ID: 	 G 1389 
Mold diameter: 6" 
Weight of the Mold (g): 6363 
Volume of the Mold (cm3): 2125 

Mold / Specimen 

~oint No. 1 2 3 4 5 
Neight of Mold & Wet Sample (g): 10583 10678 10834 10795 10709 
Neight of Mold (g): 6363 6363 6363 6363 6363 
Neight of Wet Sample (g): 4220 4315 4471 4432 4346 
Vlold Volume (cm3): 2125 2125 2125 2125 2125 

Moisture Content / Density 

Tare Number: 550 1701 1731 1694 ZY 
Weight of Tare & Wet Sample (g): 481.80 474.10 477.90 469.30 479.90 
Weight of Tare & Dry Sample (g): 443.30 429.80 427.50 410.70 417.50 
Weight of Tare (g): 81.60 80.90 83.40 83.50 85.20 
Weight of Water (g): 38.50 44.30 50.40 58.60 62.40 
Weight of Dry Sample (g): 361.70 348.90 344.10 327.20 332.30 

Net Density (g/cm3): 1.99 2.03 2.10 2.09 2.05 
Net Density (pcf): 123.9 126.7 131.3 130.1 127.6 
Vloisture Content (%): 10.6 12.7 14.6 17.9 18.8 
)ry Density (pcf): 112.0 112.4 114.5 110.4 107.4 

Zero Air Voids 

Noisture Content (%): 	 12.5 	17.8 	23.0 
)ry Unit Weight (pcf): 	 127.7 	115.3 	105.1 

Tested By 	HL 	Date 	10/13/15 	Checked By 	KC 	 Date 	10/14/15 	• 
page 2 of 2 	 DCN:CT-S12 DATE:5/1/13 REVIS/ON: 14 	 S:ErcellVExcel QolSpreadsheetvlProctor.xls 
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SPECIFIC GRAVITY 
ASTM D 854-14 

Client: 	 CEC 	 Boring No.: 9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 	4-8 
Project No.: 	2015-506-001 	 Sample No.: TP-14B 
Lab ID: 	 2015-506-001-008 	 Visual Description: Brown Clay 

(Mlnus No.4 sieve material,oven dried) 

Replicate Number 	 1 	 2 

Pycnometer ID: G 	1255 G 	1504 
Weight of Pycnometer & Soil & Water (g): 748.1 735.34 
Temperature (°C): 26.3 26.5 
Weight of Pycnometer & Water (g): 684.92 672.05 

Tare Number: 924 700 
Weight of Tare & Dry Soil (g): 200.6 189.5 
Weight of Tare (g): 99.81 88.62 

Weight of Dry Soil (g): 100.79 100.88 
Specific Gravity of Soil @ Measured Temperature: 2.680 2.684 
Specific Gravity of Water @ Measured Temperature: 0.99671 0.99666 
Conversion Factor for Measured Temperature: 0.99850 0.99845 

Specific Gravity @ 20° Celsius: 2.684 2.688 

Average Specific Gravity @ 20° Celsius 	 2.69 

Tested By 	TO 	Date 10/1/15 	Checked By 	CLK 	Date 10/2115 
DCN: CT-S5 Date: 3/5/14 Revislon: 20 
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ATTERBERG LIMITS 
ASTM D 4318-10 

Client: CEC Boring No.: 9/17/15 
Client Reference: Central Waste Closure 153-121 Depth (ft): 4-8 
Project No.: 2015-506-001 Sample No.: TP-14B 
Lab ID: 2015-506-001-008 Soil Description: BROWN LEAN CLAY 
Note: The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material, Airdried) 
sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description 
Liquid Limit Test 1 2 3 

M 
Tare Number: 157 115 1101 U 
Wt. of Tare & Wet Sample (g): 38.45 • 39.54 38.30 L 
Wt. of Tare & Dry Sample (g): 33.23 34.68 33.62 T 
Weight of Tare (g): 17.49 19.17 18.20 1 
Weight of Water (g): 5.2 4.9 4.7 P 
Weight of Dry Sample (g): 15.7 15.5 15.4 O 

Moisture Content (%): 33.2 31.3 30.4 N 
Number of Blows: 15 23 35 T 

Plastic Limit Test 	 1 	2 	Range Test Results 

Tare Number: 	 182 	449 Liquid Limit (%): 	31 
Wt. of Tare & Wet Sample (g): 	25.48 	29.29 
Wt. of Tare & Dry Sample (g): 	24.71 	28.54 Plastic Limit (%): 	14 
Weight of Tare (g): 	 19.38 	23.28 
Weight of Water (g): 	 0.8 	0.8 	 - Plasticity Index (%): 	17 
Weight of Dry Sample (g): 	5.3 	5.3 

USCS Symbol: 	CL 
Moisture Content (%): 	 14.4 	14.3 	0.2 
Note: The acceptable range of the two Moisture contents is ± 2.6 
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Tested By RAL 	Date 	10/8/15 	Checked By 	CLK 	Date 10/9/15 
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SIEVE AND HYDROMETER ANALYSIS  

ASTM D 422-63 (2007) 	 ~.t chnizal  g 	nEhcfii[ tF~g 

Client: 	 CEC 

Ô 

Client Reference: 	Central Waste Closure 153-121 
Project No.: 	2015-506-001 
Lab ID: 	 2015-506-001-008  

- 

Boring No.: 9/17 
Depth (ft): 	4-8 
Sample No.: TP-14B 
Soil Color: Brown 

USCS 
USDA 

SIEVE ANALYSIS 	 HYDROMETER 
cobbles gravel sand 	 siit and clay fraction 
cobbles gravel sand silt lcla 

i• 

lllIilÌlIiluEÌi!!!lÏuuÏIllÍlIllmllllllllu~ iII■N~~
'

l 
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  onu■iiu 	lll1l! 
Sieve Sizes (mm) 

USCS Summary 
Percentage 

Greater Than #4 Gravel 3.15 
#4 To #200 Sand 19.12 
Finer Than #200 Silt & Clay 77.73 

USCS Svmbol: 
CL, TESTED 

USCS Classification: 
LEAN CLAY WITH SAND 

page 1 of 4 	 DCN: CT338 DAT0 	 PROJECTSICEC12015506-001 Central Westel(2015•506-001-006 Grain JSieveHyd.xlsJPrint Sheet 
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USDA CLASSIFICATION CHART 	

9~~hn~s~i~reos~ath~ticsestin~ 

Client: CEC Boring No.: 9/17/15 
Client Reference: Central Waste Closure 153-121 Depth (ft): 4-8 	

• 

Project No.: 2015-506-001 Sample No.: TP-14B 
Lab ID: 2015-506-001-008 Soil Color: Brown 

90 	10 

Ô 
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~ 

PERCENTSAND 

Particle 
Size (mm) 

Percent 
Finer 

USDA SUMMARY 	Actual 
Percentage 

Corrected % of Minus 2.0 mm 
material for USDA Classificat. 

Gravel 	 5.50 0.00 
2 94.50 Sand 	 21.33 22.57 

0.05 73.16 Silt 	 45.05 47.68 
0.002 28.11 Clay 	 28.11 29.75 

USDA Classification: 	CLAYLOAM 

page 2 of 4 	 DCN: CT-S38 DATEQ)~/3 	519RC/ECTSICEC12015-506-00/ Central Wastel(2015-506-001-006 Grain JSieveHyd.xlsJPrint Sheet 	• 
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Client: 
Client Reference: 
Project No.: 
Lab ID: 

WASH SIEVE ANALYSIS 
AS.TM D 422-63 (2007) 

CEC 
Central Waste Closure 153-121 
2015-506-001 
2015-506-001-008 

~ eotechrícs 
tetnical 	yntic e»r~ 

Boring No.: 9/17/15 
Depth (ft): 	4-8 
Sample No.: TP-14B 
Soil Color: Brown 

I Moisture Content of Passing 3/4" Material 	 Water Content of Retained 3/4" Material 

Tare No.: 
Wt. of Tare & Wet Sample (g): 
Wt. of Tare & Dry Sample (g): 
Weight of Tare (g): 
Weight of Water (g): 
Weight of Dry Soil (g): 

Moisture Content 

59 Tare No.: 
1149.10 Weight of Tare & Wet Sample (g): 
1075.50 Weight of Tare & Dry Sample (g): 
200.46 Weight of Tare (g): 
73.60 Weight of Water (g): 

875.04 Weight of Dry Soil (g): 

8.4 Moisture Content (%): 

1705 
364.25 
361.05 
83.07 
3.20 

277.98 

~ 

Wet Weight of -3/4" Sample (g): 22353 
Dry Weight of - 3/4" Sample (g): 20618.7 
Wet Weight of +3/4" Sample (g): 281.18 
Dry Weight of + 3/4" Sample (g): 277.98 
Total Dry Weight of Sample (g): 20896.7 

Weight of the Dry Sample (g): 
Weight of Minus #200 Material (g): 
Weight of Plus #200 Material (g): 

J - Factor (Percent Finer than 3/4"): 

875.04 
689.36 
185.68 

0.98671 

Ô 

Sieve Sieve Weight of Soil Percent Accumulated Percent Accumulated 

Size Opening Retained Retained Percent Finer Percent 

Retained Finer 
(mm) (%) (%) (%) (%)  

12" 300 0.00 0.00 0.00 100.00 100.00 
6" 150 0.00 0.00 0.00 100.00 100.00 
3" 75 0.00 0.00 0.00 100.00 100.00 
2" 50 0.00 	(*) 0.00 0.00 100.00 100.00 

11/2" 37.5 	. 0.00 0.00 0.00 100.00 100.00 
1" 25.0 197.40 0.93 0.93 99.07 99.07 

3/4" 19.0 83.78 0.40 1.33 98.67 98.67 
1/2" 12.5 2.82 0.32 0.32 99.68 98.35 
3/8" 9.50 0.00 0.00 0.32 99.68 98.35 
#4 4.75 13.33 1.52 1.85 98.15 96.85 

#10 2.00 20.86 2.38 4.23 95.77 94.50 
#20 0.85 19.43 	(** ) 2.22 6.45 93.55 92.31 
#40 0.425 21.88 2.50 8.95 91.05 89.84 
#60 0.250 32.04 3.66 12.61 87.39 86.23 
#140 0.106 56.19 6.42 19.03 80.97 79.89 
#200 0.075 19.13 2.19 21.22 78.78 77.73 
Pan - 689.36 78.78 100.00 - - 

Notes : (*) The + 3/4" sieve analysis is based on the Total Dry Weight of the Sample 
(** ) The - 3/4" sieve analysis is based on the Weight of the Dry Samp/e 
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eotechC~ics 
HYDROMETER ANALYSIS 

	
g~Ytchnical & ge nthetit ie~iir~g 

ASTM D 422-63 (2007) 

Client: 	 CEC 
Client Reference: 	Central Waste Closure 153-121 
Project No.: 	2015-506-001 
Lab ID: 	 2015-506-001-008 

Boring No.: 9/17/15 
Depth (ft): 4-8 
Sample No.: TP-14B 
Soil Color: Brown 

~ 

• 

Elapsed 
Time 

R 
Measured 

Temp. Composite 
Correction 

R 
Corrected 

N K 
Factor 

Diameter N' 

(min) °C (%) mm (%)  

0 NA NA NA NA NA NA NA NA 
2 53.0 23.4 5.86 47.1 84.2 0.01291 0.0252 65.4 
5 49.0 23.4 5.86 43.1 77.0 0.01291 0.0166 59.9 
19 41.5 23.4 5.86 35.6 63.6 0.01291 0.0091 49.5 
30 39.0 23.4 5.86 33.1 59.2 0.01291 0.0074 46.0 
60 36.0 23.3 5.89 30.1 53.8 0.01293 0.0054 41.8 

250 28.5 22.9 6.04 22.5 40.1 0.01299 0.0028 31.2 
1440 	• 23.0 22.9 6.04 17.0 30.3 0.01299 0.0012 23.5 

Soil Specimen Data 	 Other Corrections 

Tare No.: 	 637 
Wt. of Tare & Dry Material (g): 	157.46 	 a - Factor: 	 0.99 
Weight of Tare (g): 	 97.02 
Weight of Deflocculant (g): 	 5.0 	 Percent Finer than # 200: 	 77.73 
Weight of Dry Material (g): 	 55.44 

Specific Gravity: 	 2.7 Assumed 

Note: 	Hydrometer test is performed on - # 200 sieve material. 

Tested By 	TO 	Date 	9/30/15 	Checked By 	KC 	Date 	10/14/15 	• 
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PERMEABILITY TEST g~ot~thn~z~i Y~ g~osyn~h~tic tesitr~ 

ASTM D 5084-10 

Client: CEC Boring No.: 9/17/15 
Client Project: Central Waste Closure 153-121 Depth (ft): 4- 8 
Project No.: 2015-506-001 Sample No.: TP-14B 
Lab ID No.: 2015-506-001-008 

AVERAGE PERMEABILITY = 2.8E-07 cm/sec @ 20°C 
AVERAGE PERMEABILITY = 2.8E-09 m/sec @ 20°C 

• 

[T 
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PERMEABILITY TEST 
ASTM D 5084-10 

Client: 	CEC 	 Boring No.: 9/17/15 
Client Project: 	Central Waste Closure 153-121 	Depth (ft): 	4- 8 
Project No.: 	2015-506-001 	 Sample No.: TP-14B 
Lab ID No.: 	2015-506-001-008 

Specific Gravity: 
Sample Condition: 

Visual Description: 	Brown Sandy Clay 

etechnî c5 
ge~tthnial geasy heti 	ng 

• 

2.70 	Assumed 
Remolded 

MOISTURE CONTENT: BEFORE TEST AFTER TEST 

Tare Number 1731 2728 
Weight of Tare & Wet Sample (g) 	. 237.12 980.40 
Weight of Tare & Dry Sample (g) 218.44 831.40 
Weight of Tare (g) 83.39 85.08 
Weight of Water (g) 18.68 149.00 
Weight of Dry Sample (g) 135.05 746.32 

Moisture Content (%) 13.8 20.0 

• 
SPECIMEN: BEFORE TEST AFTER TEST 

Weight of Tube & Wet Sample (g) 2193.27 NA 
Weight of Tube (g) 1344.00 NA 
Weight of Wet Sample (g) 849.27 895.02 
Length 1 (in) 3.998 4.019 
Length 2 (in) 3.998 4.028 
Length 3 (in) 3.998 4.030 
Top Diameter (in) 2.870 2.890 
Middle Diameter (in) 2.870 2.899 
Bottom Diameter (in) 2.870 2.901 

Average Length (in) 4.00 4.03 
Average Area (in2) 6.47 6.59 
Sample Volume (cm3) 423.96 434.74 
Unit Wet Weight (g/cm3) 2.00 2.06 
Unit Wet Weight (pcf) 125.0 128.5 
Unit Dry Weight (pcf) 109.8 107.1 
Unit Dry Weight (g/cm3) 1.76 1.72 
Void Ratio, e 0.53 0.57 
Porosity, n 0.35 0.36 
Pore Volume (cm3) 147.6 158.4 
Total Weight of Sample After Test (g) 895.4 • 

Tested By: 	TRE Date: 	10/23/15 	Checked By: KC 	Date: 	10/27/15 
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PERMEABILITY TEST 	9~~thnipl~q~asynthetittt~itinq 

ASTM D 5084-10 

Ô 

Client: 	CEC Boring No.: 	9/17/15 
Client Project: 	Central Waste Closure 153-121 Depth (ft): 	4- 8 
Project No.: 	2015-506-001 Sample No.: TP-14B 
Lab ID No.: 	2015-506-001-008 

Pressure Heads (Constant) Final Sample Dimensions 
Top Cap (psi) 	 67.5 Sample Length (cm), L 	 10.23 
Bottom Cap (psi) 	 70.0 Sample Diameter (cm) 	 7.36 
Cell (psi) 	 75.0 Sample Area (cmZ), A 	 42.52 
Total Pressure Head (cm) 	 175.8 Inflow Burette Area (cm2), a-in 	 0.861 
Hydraulic Gradient 	 17.19 Outflow Burette Area (cm2), a-out 	 0.851 

B Parameter (%) 	 95 

AVERAGE PERMEABILITY = 	2.8E-07 cm/sec @ 20°C 
AVERAGE PERMEABILITY = 	2.8E-09 m/sec @ 20°C 

DATE TIME ELAPSED TOTAL TOTAL TOTAL FLOW TEMP. INCREMENTAL 
TIME INFLOW OUTFLOW HEAD PERMEABILITY 

t h (0 flow) @ 20°C 

•

(mm/dd/yy) (hr) (min) (hr) (cm3) (cm3) (cm) (1 stop) (°C) (cm/sec) 
10/24/15 11 40 0.000 0.0 0.0 201.1 0 21.0 NA 
10/24/15 13 35 1.917 1.8 1.7 197.0 1 21.0 3.OE-07 
10/26/15 8 13 1.917 1.8 1.7 201.3 0 20.6 NA 
10/26/15 9 20 3.033 2.6 2.7 199.2 0 20.6 2.6E-07 
10/26/15 9 58 3.667 3.2 3.3 197.9 0 20.8 3.OE-07 
10/26/15 10 39 4.350 3.7 3.8 196.7 0 20.8 2.5E-07 
10/26/15 11 17 4.983 4.3 4.3 195.4 0 20.8 • 2.9E-07 
10/26/15 12 4 5.767 5.0 5.0 193.8 0 20.8 2.9E-07 
10/26/15 12 49 6.517 5.6 5.6 192.4 1 20.8 2.8E-07 

•• 

Tested By: 	TRE 	Date: 10/23/15 Checked By: 	KC 	Date: 	10/27/15 
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Ceotechnics 
geot~chnieai & 	nthetir !t~ing 

MOISTURE DENSITY RELATIONSHIP 
ASTM D698-12 

Client: 
	 CEC 	 Boring No.: 	9/17/15 	 • 

Client Reference: 
	

Central Waste Closure 153-121 
	

Depth (ft): 	0-4 
Project No.: 
	 2015-506-001 	 Sample No.: TP-15A 

Lab ID: 
	

2015-506-001-009 
	

Test Method STANDARD 

Visual Description 
	

Brown Clay with small amount of Rock Fragments 

Optimum Water Content 
	

18.6 
Maximum Dry Density 	 104.9 

115 

110 

105 

SDeciflc Gravitv 	2.70 
Assumed 

•_ \ 

 ---------- ------ 
I 	 . 

I 

• 
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90 
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Water Content (%) 
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eatechnícs 
g~tyt~chnic2l & gea3~nthetiK iE~tirag 

MOISTURE - DENSITY RELATIONSHIP 
ASTM D698-12 

40client: 	 CEC 	 Boring No.: 	9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 	0-4 
Project No.: 	 2015-506-001 	 Sample No.: TP-15A 
Lab ID: 	 2015-506-001-009 

Visual Description: 	Brown Clay with small amount of Rock Fragments 

Total Weight of the Sample (g): 
As Received Water Content (%): 
Assumed Specific Gravity: 

Percent Retained on 3/4": 
Percent Retained on 3/8": 
Percent Retained on #4: 
Oversize Material: 
Procedure Used: 

NA 
NA 

2.70 

NA 
NA 
NA 

Not included 

B 

Test Type: 	 STANDARD 
Rammer Weight (lb): 	 5.5 
Rammer Drop (in): 	 12 
Rammer Type: 	MECHANI 
Machine ID: 	 G 	774 
Mold ID: 	 G 	606 
Mold diameter: 	 4" 
Weight of the Mold (g): 	4139 
Volume of the Mold (cm3): 	943 

Mold / Specimen 

F'olnt No. 	. 1 2 3 4 5 
Weight of Mold & Wet Sample (g): 5917 5984 6025 6012 5965 
Weight of Mold (g): 4139 4139 4139 4139 4139 

eight of Wet Sample (g): 1778 1845 1886 1873 1826 
!vlold Volume (cm3): 943 943 943 943 943 

Moisture Content / Density 

Tare Number: 729 550 1458 1718 587 
Weight of Tare & Wet Sample (g): 388.25 367.47 352.83 324.41 360.81 
Weight of Tare & Dry Sample (g): 349.86 325.66 309.33 279.53 305.37 
Weight of Tare (g): 86.21 81.58 82.67 82.20 82.19 
Weight of Water (g): 38.39 41.81 43.50 44.88 55.44 
Weight of Dry Sample (g): 263.65 244.08 226.66 197.33 223.18 

Wet Density (g/cm3): 1.89 1.96 2.00 1.99 1.94 
Wet Density (pcf): 117.7 122.1 124.8 123.9 120.8 
Moisture Content (%): 14.6 17.1 19.2 22.7 24.8 
Dry Density (pcf): 102.7 104.2 104.7 101.0 96.8 

Zero Air Voids 

Moisture Content (%): 	 17.5 	23.0 	28.5 
Dry Unit Weight (pcf): 	 114.4 	103.9 	95.2 

• ested By 	SGB 	Date 	1 0/1 2/1 5 	Checked By 	KC 	 Date 	1 0/1 3/1 5 
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etechrics 
ge#technicai & 	hetic tesstng 

• 
SPECIFIC GRAVITY 

ASTM D 854-14 

Client: 	 CEC 	 Boring No.: 9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 	0-4 
Project No.: 	2015-506-001 	 Sample No.: TP-15A 
Lab ID: 	 2015-506-001-009 	 Visual Description: Brown Clay 

(Minus No.4 sieve material,oven dried) 

Replicate Number • 	 1 	 2 

Pycnometer ID: G 	1255 G 	1504 
Weight of Pycnometer & Soil & Water (g): 748.02 734.68 
Temperature (°C): 26.1 26.2 
Weight of Pycnometer & Water (g): 684.94 672.09 

Tare Number: 952 1019 
Weight of Tare & Dry Soil (g): 202.82 201.27 
Weight of Tare (g): 101.94 101.27 

Weight of Dry Soil (g): 100.88 100.00 
Specific Gravity of Soil @ Measured Temperature: 2.669 2.673 
Specific Gravity of Water @ Measured Temperature: 0.99677 0.99674 
Conversion Factor for Measured Temperature: 	. 0.99856 0.99853 

Specific Gravity @ 20° Celsius: 2.672 2.677 

•  Average Specific Gravity @ 20° Celsius 	 2.67 

• 

Tested By 	TO 	Date 10/5/15 	Checked By 	CLK 	Date 10/9%15 
DCN: CT-S5 Date: 3/5/14 Revision: 20 
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• e~tech:ncs 
g1~t~Chttitdl tti gcaymGhetiC Urog 

ATTERBERG LIMITS 
• ASTM D 4318-10 

Client: CEC Boring No.: 9/17/15 
Client Reference: Central Waste Closure 153-121 Depth (ft): 0-4 
Project No.: 2015-506-001 Sample No.: TP-15A 
Lab ID: 2015-506-001-009 Soil Description: BROWN LEAN CLAY 
Note: The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material, Airdried) 
sieve material. See the "Sieve and HydrometerAnalysis" graph page for the complete material description . 
Liquid Limit Test 1 2 3 

M 
Tare Number: 43 117 394 U 
Wt. of Tare & Wet Sample (g): 43.61 44.75 38.02 L 
Wt. of Tare & Dry Sample (g): 36.77 37.70 30.92 T 
Weight of Tare (g): 19.03 20.20 14.08 1 
Weight of Water (g): 6.8 7.1 7.1 P 
Weight of Dry Sample (g): 17.7 17.5 16.8 O 

1 
Moisture Content (%): 38.6 40.3 42.2 N 
Number of Blows: 28 21 15 T 

Plastic Limit Test 	 1 	2 	Range Test Results 

Tare Number: 	 1265 	143 Liquid Limit (%): 	39 
Wt. of Tare & Wet Sample (g): 	24.19 	26.06 
Wt. of Tare & Dry Sample (g): 	23.16 	25.10 Plastic Limit (%): 	19 
Weight of Tare (g): 	 17.75 	19.98 
Weight of Water (g): 	 1.0 	1.0 Plasticity Index (%): 	20 
Weight of Dry Sample (g): 	5.4 	5.1 

USCS Symbol: 	CL 
Moisture Content (%): 	 19.0 	18.7 	0.3 
Note: The acceptable range of the two Moisture contents is ± 2.6 

• 
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SIEVE AND HYDROMETER ANALYSIS  
ASTM D 422-63 (2007) 

	
fe!otechnics   ~ar~chn~al Ÿ. g 

Boring No.: 9/17 
Depth (ft): 0-4 	 • 
Sample No.: TP-15A 
Soil Color: Brown 

Client: 
	

CEC 
Client Reference 
	

Central Waste Closure 153-121 
Project No.: 
	

2015-506-001 
Lab ID: 
	

2015-506-001-009 

USCS 
USDA 

SIEVE ANALYSIS 	 HYDROMETER 
cobbles gravel sand silt and clay fraction 
cobbles gravel sand silt lcla 

Sieve Sizes (mm) 
USCS Summary 

Percentage 

Greater Than #4 Gravel 2.69 
#4 To #200 Sand 20.02 
Finer Than #200 Silt & Clay 77.29 

USCS Symbol: 
CL, TESTED 

USCS Classification: 
LEAN CLAY WITH SAND 

page 1 of 4 	DCN: CT-S3B DATD 89DIdeS81~®E9TECHNICAL PROJECTSICEC12015-508-001 Centra! Wastel(2015-506-001-009 Grain JSieveHyd.xls]Print Sheet 
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eotechnîcs 
USDA CLASSIFICATION CHART 	

9chnil&geynhttiE°ng 

• Client: 	 CEC 	 Boring No.: 9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 	0-4 
Project No.: 	2015-506-001 	 Sample No.: TP-15A 
Lab ID: 	 2015-506-001-009 	 Soil Color: Brown 

90 	 10 

100 	90 	80 	70 	60 	50 	40 	30 	20 	10 	0 

PERCENT SAND 

Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm 
Size (mm) Finer Percentage material for USDA Classificat. 

Gravel 4.65. 0.00 
2 95.35 Sand 20.96 21.98 

0.05 74.39 Silt 39.06 . 	40.96 
0.002 35.33 Clay 35.33 37.06 

USDA Classification: 	CLAY LOAM 

• page 2 of 4 	 DCN: CT-S3B DATEf3A906'SlffN1619RmJECTSICEC12015-506-001 Cenfral Wasfel/2015-506-001-009 Grain JSieveHyd.xlsJPnnt Sheet 
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Client: 
Client Reference: 
Project No.: 
Lab ID: 

WASH SIEVE ANALYSIS 
ASTM D 422-63 (2007) 

CEC 
Central Waste Closure 153-121 
2015-506-001 
2015-506-001-009 

eotechnics 
thntcal 	ynn[ ttin~ 

Boring No.: 9/17/15 
Depth (ft): 	0-4 
Sample No.: TP-15A 
Soil Color: Brown 

l Moisture Content of Passinq 3/4" Material 	 Water Content of Retained 3/4" Material 

Tare No.: 
Wt. of Tare & Wet Sample (g): 
Wt. of Tare & Dry Sample (g): 
Weight of Tare (g): 
Weight of Water (g): 
Weight of Dry Soil (g): 

Moisture Content 

47 Tare No.: 
1185.30 Weight of Tare & Wet Sample (g): 
1148.50 Weight of Tare & Dry Sample (g): 
203.21 Weight of Tare (g): 
36.80 Weight of Water (g): 

945.29 Weight of Dry Soil (g): 

3.9 Moisture Content (%): 

627 
347.82 
345.99 
86.58 
1.83 

259.41 

0. 

Wet Weight of -3/4" Sample (g): 19128 
Dry Weight of - 3/4" Sample (g): 18411.3 
Wet Weight of +3/4" Sample (g): 261.24 
Dry Weight of + 3/4" Sample (g): 259.41 
Total Dry Weight of Sample (g): 18670.7 

Weight of the Dry Sample (g): 
Weight of Minus #200 Material (g): 
Weight of Plus #200 Material (g): 

J - Factor (Percent Finer than 3/4"): 

945 
740 
204 

0.98611 

E 
Sieve Sieve Weight of Soil Percent Accumulated Percent Accumulated 

Size Opening Retained Retained Percent Finer Percent 
Retained Finer 

(mm) % °/D D/D (%)  
12" 300 0.00 0.00 0.00 100.00 100.00 
6" 150 0.00 	• 0.00 0.00 100.00 100.00 
3" 75 0.00 0.00 0.00 100.00 100.00 
2" 50 0.00 	(*) 0.00 0.00 100.00 100.00 

11/2" 37.5 0.00 0.00 0.00 100.00 100.00 
1" 25.0 185.51 0.99 0.99 99.01 99.01 

3/4" 19.0 75.73 0.40 1.39 98.61 98.61 
1/2" 12.5 0.00 0.00 0.00 100.00 98.61 
3/8" 9.50 0.00 0.00 0.00 100.00 98.61 
#4 4.75 12.44 1.32 1.32 98.68 97.31 

#10 2.00 18.85 1.99 3.31 96.69 95.35 
#20 0.85 17.66 	(** ) 1.87 5.18 94.82 93.50 
#40 0.425 23.65 2.50 7.68 92.32 91.04 
#60 0.250 43.40 4.59 12.27 87.73 86.51 
#140 0.106 70.35 7.44 19.71 80.29 79.17 
#200 0.075 18.04 1.91 21.62 78.38 77.29 
Pan - 740.90 78.38 100.00 - - 

Notes : (*) The + 3/4" sieve analysis is based on the Total Dry Weight of the Sample 
(** ) The - 3/4" sieve analysis is based on the Weight of the Dry Sample 
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HYDROMETER ANALYSIS 
ASTM D 422-63 (2007) 

Client: 	 CEC 
Client Reference: 	Central Waste Closure 153-121 
Project No.: 	2015-506-001 
Lab ID: 	 2015-506-001-009 

techncs 
g~rt~thl geas~nc tesiing 

• 
Boring No.: 9/17/15 
Depth (ft): 	0-4 
Sample No.: TP-15A 
Soil Color: Brown 

Elapsed 
Time 

R 
Measured 

Temp. Composite 
Correction 

R 
Corrected 

N K 
Factor 

Diameter N' 

(min) °C °/D mm % 

0 NA NA NA NA NA NA NA NA 
2 53.0 22.9 6.04 47.0 90.0 0.01299 0.0253 69.5 
5 48.5 22.9 6.04 42.5 81.3 0.01299 0.0168 62.9 
15 44.0 22.9 6.04 38.0 72.7 0.01299 0.0101 56.2 
30 41.0 22.9 6.04 35.0 67.0 0.01299 0.0073 51.8 
60 37.5 22.7 6.11 31.4 60.1 0.01302 0.0054 46.5 

250 32.0 22.6 6.15 25.9 49.5 0.01303 0.0027 38.3 
1440 26.5 23.1 5.97 20.5 39.3 0.01296 0.0012 30.4 

Soil Specimen Data 	 Other Corrections 	 .. 
Tare No.: 	 932 
Wt. of Tare & Dry Material (g): 	154.53 	a - Factor: 	 0.99 
Weight of Tare (g): 	 97.85 
Weight of Deflocculant (g): 	 5.0 	Percent Finer than # 200: 	 77.29 
Weight of Dry Material (g): 	51.68 

Specific Gravity: 	 2.7 Assumed 

Note: 	Hydrometer test is performed on - # 200 sieve material. 

Tested By 	TO 	Date 	10/1/15 	Checked By 	KC 	Date 	10/14/15 	• 
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Ceotechnics 
geot,Citni~al & 	tng 

40client: 
Client Reference: 
Project No.: 
Lab ID: 

Visual Description: 

MOISTURE DENSITY RELATIONSHIP 
ASTM D1557-12 

CEC 	 Boring No.: 	9/17/15 
Central Waste Closure 153-121 	 Depth (ft): 	4-8 
2015-506-001 	 Sample No.: TP-15B 
2015-506-001-010 	 Test Method MODIFIED 

Brown Sandy with small amount of Rock Fragments 

Optimum Water Content 
	

12.9 
Maximum Dry Density 
	

120.3 

130 

125 
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• 

u 
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Speciflc Gravitv 	2.75 
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\._ 
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I 	 ~ 
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Water Content (%) 
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etechrcs 
gtchniG31 gynCheCiC:.t~Ung 

MOISTURE - DENSITY RELATIONSHIP 
ASTM D1557-12 

Client: 	 CEC 	 Boring No.: 	9/17/15 	 • 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 	4-8 
Project No.: 	 2015-506-001 	 Sample No.: TP-15B 
Lab ID: 	 2015-506-001-010 

Visual Description: 	Brown Sandy with small amount of Rock Fragments 

Total Weight of the Sample (g): 
As Received Water Content (%): 
Assumed Specific Gravity: 

Percent Retained on 3/4": 
Percent Retained on 3/8": 
Percent Retained on #4: 
Oversize Material: 

[Procedure Used: 

NA 
NA 

2.75 

NA 
NA 
NA 

Not included 
B 

Test Type: MODIFIED 
Rammer Weight (lb): 10.0 
Rammer Drop (in): 18 
Rammer Type: 	MECHANICAL 
Machine ID: 	 G 441 
Mold ID: 	 G 1499 
Mold diameter: 4" 
Weight of the Mold (g): 4386 
Volume of the Mold (cm3): 940 

Mold / Specimen 

Point No. 1 2 3 4 5 
Weight of Mold & Wet Sample (g): 6334 6410 6440 6397 6350 
Weight of Mold (g): 4386 4386 4386 4386 4386 
Weight of Wet Sample (g): 1948 2024 2054 2011 1964 
Mold Volume (cm3): 940 940 940 940 940 

Moisture Content / Density 

Tare Number: 606 585 544 552 886 
Weight of Tare & Wet Sample (g): 428.90 437.30 433.80 432.00 453.40 
Weight of Tare & Dry Sample (g): 398.79 399.67 390.64 382.47 399.42 
Weight of Tare (g): 85.39 85.33 84.42 81.31 109.79 
Weight of Water (g): 30.11 37.63 43.16 49.53 53.98. 
Weight of Dry Sample (g): 313.40 314.34 306.22 301.16 289.63 

Wet Density (g/cm3): 2.07 2.15 2.19 2.14 2.09 
Wet Density (pcf): 129.3 134.4 136.4 133.5 130.4 
Moisture Content (%): 9.6 12.0 14.1 16.4 18.6 
Dry Density (pcf): 118.0 120.0 119.5 114.6 109.9 

Zero Air Voids 

Moisture Content (%): 	 12.0 	16.5 	21.0 
Dry Unit Weight (pcf): 	 129.0 	118.0 	108.8 

Tested By 	MF 	Date 	1 0/1 6/1 5 	Checked By 	KC 	 Date 	1 0/1 9/1 5 	• 
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E.e:otechnics 
geotehnil geaynth[+r te9sin~ 

Ô SPECIFIC GRAVITY 
ASTM D 854-14 

Client: 	 CEC 	 Boring No.: 9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 4-8 
Project No.: 	2015-506-001 	 Sample No.: TP-15B 
Lab ID: 	 2015-506-001-010 	 Visual Description: Brown Clay 

(Mlnus No.4 sieve material,oven dried) 

Replicate Number 	 1 	 2 

Pycnometer ID: G 	1255 G 	1504 
Weight of Pycnometer & Soil & Water (g): 748.01 735.26 
Temperature (°C): 25.3 25.2 
Weight of Pycnometer & Water (g): 685.05 672.22 

Tare Number: 672 970 
Weight of Tare & Dry Soil (g): 196.94 201.51 
Weight of Tare (g): 96.24 100.77 

• Weight of Dry Soil (g): 
Specific Gravity of Soil @ Measured Temperature: 
Specific Gravity of Water @ Measured Temperature: 
Conversion Factor for Measured Temperature: 

Specific Gravity @ 20° Celsius: 

100.70 100.74 
2.668 2.672 

0.99698 0.99700 
0.99877 0.99879 

2.672 	 2.675 

Average Specific Gravity @ 20° Celsius 	 2.67 

Ô 
Tested By 	TO 	Date 10/5/15 	Checked By 	CLK 	Date 10/9/15 
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S:\Excel\Excel  OA\Spreadsheets\Specific Gravity.xls 

544 $radd~ck Avent.te East Pittsburgh, PA 1.5112 • Phortc3 (412) 823-7600 Fax (412) 823-8999 • Www.geaitcFinics.r►et 



32 

30 

28 

C 
m 

O 26 
() 
- 

io 
24 

22 

20 
~ 	1 

0 
uqula 	1701 

60 

50 

o 40 

m fl 

C 
.30 

a 20 

10 

0 
100 

CL- ML 

10 
Number of Blows 

.eotechrtics 
g~st~hnicaf & gt?vsÿnthetic te3itng 

ATTERBERG LIMITS 
ASTM D 4318-10 
	

• 
Client: CEC Boring No.: 9/17/15 • 
Client Reference: Central Waste Closure 153-121 Depth (ft): 4-8 
Project No.: 2015-506-001 Sample No.: TP-15B 
Lab ID: 2015-506-001-010 Soil Description: BROWN LEAN CLAY 
Note: The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material, Airdried) 
sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description 
Liquid Limit Test 1 2 3 

M 
Tare Number: 171 177 180 U 
Wt. of Tare & Wet Sample (g): 39.19 37.79 38.29 L 
Wt. of Tare & Dry Sample (g): 34.75 33.81 33.97 T 
Weight of Tare (g): 19.10 20.20 19.63 1 
Weight of Water (g): 4.4 4.0 4.3 P 
Weight of Dry Sample (g): 15.7 13.6 14.3 O 

Moisture Content (%): 28.4 29.2 30.1 
1 
N 

Number of Blows: 31 22 16 T 

Plastic Limit Test 1 2 	Range Test Results 

Tare Number: 131 186 Liquid Limit (%): 29 
Wt. of Tare & Wet Sample (g): 25.84 24.70 
Wt. of Tare & Dry Sample (g): 24.97 23.81 Plastic Limit (%): 17 
Weight of Tare (g): 19.70 18.50 
Weight of Water (g): 0.9 0.9 Plasticity Index (%): 12 
Weight of Dry Sample (g): 5.3 5.3 

USCS Symbol: CL 
Moisture Content (%): 16.5 16.8 	-0.3 
Note: The acce tab/e range of the two Moisture contents is ± 2.6 

riow curve 	 Plasticity Chart 

1~1 

Tested By 	JP 	Date 	10/8/15 	Checked By 	CLK 	Date 1 0/9/1 5 
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SIEVE AND HYDROMETER ANALYSIS
Ce:citechnics 

ASTM D 422-63 (2007) 	 g~psçhnitAl $ g2n's~nthefit ttn 

Ô 

Client: 
Client Reference: 
Project No.: 
Lab ID: 

CEC 
Central Waste Closure 153-121 
2015-506-001 
2015-506-001-010 

Boring No.: 9/17 
Depth (ft): 	4-8 
Sample No.: TP-15B 
Soil Color: Brown 

USCS 
USDA 

SIEVE ANALYSIS 	 HYDROMETER 
cobbles gravel 	 sand 	 siit and clay fraction 
cobbles gravel sand silt lcla 

100 	
~•~r11111~~I~Yiri~~ii~~~•~ ~"~~~~■~~1111 
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rn 
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>, 
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~.. 

40 

• o. 
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0 

1000 	 100 	 10 	 1 	 0.1 	 0.01 	 0.001 
Particle Diameter (mm) 

Sieve Sizes (mm) 
USCS Summary 

Percentage 

Greater Than #4 Grave/ 0.84 
#4 To #200 Sand 9.43 
Finer Than #200 Silt & C/ay 89.73 

USCS Symbol: 
CL, TESTED 

USCS Classification: 
LEAN CLAY 
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eotechncs 
ge~ai~zhnic~l ~, ~eo~niheaC tt~ing 

USDA CLASSIFICATION CHART 

Client: 	 CEC 	 Boring No.: 9/17/15 	 • 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 4-8 
Project No.: 	2015-506-001 	 Sample No.: TP-15B 
Lab ID: 	 2015-506-001-010 	 Soil Color: Brown 

90 	 10 

100 	90 	80 	70 	60 	50 	40 	30 	20 	10 	0 

L PERCENT SAND 

Particle 
Size (mm) 

Percent 
Finer 

USDA SUMMARY 	Actual 
Percentage 

Corrected % of Minus 2.0 mm 
material for USDA Classificat. 

Gravel 1.47 0.00 
2 98.53 Sand 12.91 13.10 

0.05 85.62 Silt 64.83 . 	65.80 
0.002 20.79 Clay 20.79 21.10 

USDA Classification: SILTLOAM 
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• Client: 
Client Reference: 
Project No.: 
Lab ID: 

WASH SIEVE ANALYSIS 
ASTM D 422-63 (2007) 

CEC 
Central Waste Closure 153-121 
2015-506-001 
2015-506-001-010 

eotechnics 
ge~fleChniC~l k~ geosytlthetiC ie5tin~ 

Boring No.: 9/17/15 
Depth (ft): 	4-8 
Sample No.: TP-15B 
Soil Color: Brown 

Moisture Content of Passing 3/4" Material 	 Water Content of Retained 3/4" Material 

e No.: 
of Tare & Wet Sample (g): 
of Tare & Dry Sample (g): 

ight of Tare (g): 
ight of Water (g): 
ight of Dry Soil (g): 

49 Tare No.: 51 
1009.30 Weight of Tare & Wet Sample (g): 92.95 
985.00 Weight of Tare & Dry Sample (g): 92.50 
199.56 Weight of Tare (g): 6.86 
24.30 Weight of Water (g): 0.45 

785.44 Weight of Dry Soil (g): 85.64 

Moisture Content 
	

3.1 	Moisture Content 
	

0.51 

Wet Weight of -3/4" Sample (g): 
Dry Weight of - 3/4" Sample (g): 
Wet Weight of +3/4" Sample (g): 
Dry Weight of + 3/4" Sample (g): 
Total Dry Weight of Sample (g): 

21094 Weight of the Dry Sample (g): 785.44 
20461.0 Weight of Minus #200 Material (g): 707.74 

86.09 Weight of Plus #200 Material (g): 77.70 
85.64 

20546.6 J - Factor (Percent Finer than 3/4"): 0.9958 

Sieve Sieve Weight of Soil Percent Accumulated Percent Accumulated 
Size Opening Retained Retained Percent Finer Percent 

Retained Finer 
(mm) (%) (%) (%) (%)  

12" 300 0.00 0.00 0.00 100.00 100.00 
6" 150 0.00 0.00 0.00 100.00 100.00 
3" 75 0.00 0.00 0.00 100.00 100.00 
2" 50 0.00 	(*) 0.00 0.00 100.00 100.00 

1 1/2" 37.5 0.00 0.00 0.00 100.00 100.00 
1" 25.0 46.41 0.22 0.22 99.78 99.78 

3/4" 19.0 39.68 0.19 0.42 99.58 99.58 
1/2" 12.5 0.00 0.00 0.00 100.00 99.58 
3/8" 9.50 0.00 0.00 0.00 100.00 99.58 
#4 4.75 3.34 0.43 0.43 99.57 99.16 

#10 2.00 4.98 0.63 1.06 98.94 98.53 
#20 0.85 6.24 	(** ) 0.79 1.85 98.15 97.74 
#40 0.425 8.87 1.13 2.98 97.02 96.61 
#60 0.250 14.83 1.89 4.87 95.13 94.73 
#140 0.106 29.04 3.70 8.57 91.43 91.05 
#200 0.075 10.40 1.32 9.89 90.11 89.73 
Pan - 707.74 90.11 100.00 - - 

Notes : (*) The + 3/4" sieve analysis is based on the Total Dry Weight of the Sample 
(** ) The - 3/4" sieve analysis is based on the Weight of the Dry Sample 

• 
Tested By 	HL 	Date 	10/1/15 	Checked By 	KC 	Date 	10/14/15 
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HYDROMETER ANALYSIS 
ASTM D 422-63 (2007) 

Client: 	 CEC 
Client Reference: 	Central Waste Closure 1 53-1 21 
Project No.: 	2015-506-001 
Lab ID: 	 2015-506-001-010 

technîVs 
geuDzthnical & ge~tmthetic tes~ng 

Ô 
Boring No.: 9/17/15 
Depth (ft): 	4-8 
Sample No.: TP-15B 
Soil Color: Brown 

Elapsed 
Time • 

R 
Measured 

Temp. Composite 
Correction 

R 
Corrected 

N K 
Factor 

Diameter N' 

(min) °C % (mm) °/D 

0 NA NA NA NA NA NA NA NA 
2 53.0 22.9 6.04 47.0 87.7 0.01299 0.0253 78.7 
5 47.0 22.9 6.04 41.0 76.5 0.01299 0.0170 68.7 
15 38.5 22.9 6.04 32.5 60.6 0.01299 0.0106 54.4 
30 33.0 22.9 6.04 27.0 50.4 0.01299 0.0078 45.2 
60 28.5 22.7 6.11 22.4 41.8 0.01302 0.0057 37.5 

250 21.0 22.6 6.15 14.9 27.7 0.01303 0.0030 24.9 
1440 15.5 23.1 5.97 9.5 17.8 0.01296 0.0013 16.0 

Soil Specimen Data 	 Other Corrections 

Tare No.: 	 706 
Wt. of Tare & Dry Material (g): 	157.05 	a - Factor: 	 0.99 
Weight of Tare (g): 	 99.05 
Weight of Deflocculant (g): 	 5.0 	Percent Finer than # 200: 	 89.73 
Weight of Dry Material (g): 	 53 

Specific Gravity: 	 2.7 Assumed 

~ 

Note: 	Hydrometer test is performed on - # 200 sieve material. 

Tested By 	TO 	Date 	10/1/15 	Checked By 	KC 	Date 	10/14/15 	• 
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Ceotechnics 
geutzhnal 	nheic t5Sng 

Oclient: 
Client Reference: 
Project No.: 
Lab ID: 

Visual Description: 

MOISTURE DENSITY RELATIONSHIP 
ASTM D1557-12 

Boring No.: 9/17/15 
Depth (ft): 0-4 
Sample No.: TP-16A 
Test Method MODIFIED 

Brown Clay 

CEC 
Central Waste Closure 153-121 
2015-506-001 
2015-506-001-011 

Optimum Water Content 
	

13.3 
Maximum Dry Density 
	

117.9 
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.é•otechncs 

MOISTURE - DENSITY RELATIONSHIP 	
9tchnl&geustrnthtittestfrtg 

ASTM D1557-12 	 • 

Client: 	 CEC 	 Boring No.: 	9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 	0-4 
Project No.: 	 2015-506-001 	 Sample No.: TP-16A 
Lab ID: 	 2015-506-001-011 

Visual Description: 	Brown Clay 

Test Type: MODIFIED 
Rammer Weight (lb): 10.0 
Rammer Drop (in): 18 
Rammer Type: 	•MECHANICAL 
Machine ID: 	 G 441 
Mold ID: 	 G 1499 
Mold diameter: 4'- 
Weight of the Mold (g): 4386 
Volume of the Moid (cm3): 940 

Total Weight of the Sample (g): 
	

NA 
As Received Water Content (%): 

	
NA 

Assumed Specific Gravity: 
	

2.75 

Percent Retained on 3/4": 
	

NA 
Percent Retained on 3/8": 
	

NA 
Percent Retained on #4: 
	

NA 
Oversize Material: 	 Not included 

Procedure Used: 
	

B 

Mold / Specimen 

Point No. 1 2 3 4 5 
Weight of Mold & Wet Sample (g): 6274 6362 6408 6401 6347 
Weight of Mold (g): 4386 4386 4386 4386 4386 
Weight of Wet Sample (g): 1888 1976 2022 2015 1961 
Mold Volume (cm3): 940 940 940 940 940 

Moisture Content / Density 

Tare Number: 599 1728 565 1723 887 
Weight of Tare & Wet Sample (g): 408.10 420.90 403.75 428.10 427.40 
Weight of Tare & Dry Sample (g): 380.29 384.98 363.97 377.40 374.27 
Weight of Tare (g): 84.00 81.44 82.73 83.18 109.74 
Weight of Water (g): 27.81 35.92 39.78 50.70 53.13 
Weight of Dry Sample (g): 296.29 303.54 281.24 294.22 264.53 

Wet Density (g/cm3): 2.01 2.10 2.15 2.14 2.09 
Wet Density (pcf): 125.3 131.2 134.2 133.8 130.2 
Moisture Content (%): 9.4 11.8 14.1 17.2 20.1 
Dry Density (pcf): 114.6 117.3 117.6 114.1 108.4 

Zero Air Voids 

Moisture Content (%): 	 12.0 	17.0 	22.0 
Dry Unit Weight (pcf): 	 129.0 	116.9 	106.9 

Tested By 	MF 	Date 	1 0/1 6/1 5 	Checked By 	KC 	 Date 	1 0/1 9/1 5 	• 
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eotechnîcs 
gotchni~al geQyniheGic ~surt~ 

• SPECIFIC GRAVITY 
ASTM D 854-14 

Client: 	 CEC 	 Boring No.: 9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 0-4 
Project No.: 	2015-506-001 	 Sample No.: TP-16A 
Lab ID: 	 2015-506-001-011 	 Visual Description: Brown Clay 

(Mlnus No.4 sieve material,oven dried) 

Replicate Number 	 1 	 2 

Pycnometer ID: G 	1255 G 	1504 
Weight of Pycnometer & Soil & Water (g): 747.89 735.12 
Temperature (°C): 23.7 23.8 
Weight of Pycnometer & Water (g): 685.25 672.40 

Tare Number: 2337 1465 
Weight of Tare & Dry Soil (g): 195.06 197.57 
Weight of Tare (g): 95.36 97.71 

• Weight of Dry Soil (g): 
Specific Gravity of Soil @ Measured Temperature: 
Specific Gravity of Water @ Measured Temperature: 
Conversion Factor for Measured Temperature: 

Specific Gravity @ 20° Celsius: 

99.70 99.86 
2.690 2.689 

0.99738 0.99735 
0.99917 0.99914 

2.693 	 2.691 

Average Specific Gravity @ 20° Celsius 	 2.69 

. 	Tested By 	TO 	Date 10/2/15 	Checked By 	CLK 	Date 10/9/15 
DCN: CT-S5 Date: 3/5/14 Revisfon: 20 
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ATTERBERG LIMITS 
ASTM D 4318-10 

geotechnics 
1eChnrl & gz~synthetic teing 

• 
Client: CEC Boring No.: 9/17/15 
Client Reference: Central Waste Closure 153-121 Depth (ft): 0-4 
Project No.: 2015-506-001 Sample No.: TP-16A 
Lab ID: 2015-506-001-011 Soil Description: BROWN LEAN CLAY 
Note: The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material, Airdried) 
sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description 
Liquid Limit Test 1 2 3 

M 
Tare Number: 401 347 457 U 
Wt. of Tare & Wet Sample (g): 40.72 39.84 34.67 L 
Wt. of Tare & Dry Sample (g): 34.87 33.56 27.89 T 
Weight of Tare (g): 20.45 18.84 12.61 I 
Weight of Water (g): 5.9 6.3 6.8 P 
Weight of Dry Sample (g): 14.4 14.7 15.3 O 

Moisture Content (%): 40.6 42.7 44.4 
1 
N 

Number of Blows: 30 23 17 T 

Plastic Limit Test 	1 	2 	Range Test Results 

Tare Number: 	 316 	1273 Liquid Limit (%): 	42 
Wt. of Tare & Wet Sample (g): 	24.62 	27.97 
Wt. of Tare & Dry Sample (g): 	23.54 	26.92 Plastic Limit (%): 	21 
Weight of Tare (g): 	 18.34 	21.88 
Weight of Water (g): 	 1.1 	1.1 Plasticity Index (%): 	21 
Weight of Dry Sample (g): 	5.2 	5.0 

USCS Symbol: 	CL 
Moisture Content (%): 	 20.8 	20.8 	• -0.1 
Note: The acceptable range of the two Moisture contents is ± 2.6 

riow uurve 	 Plasticity Chart 
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Tested By 	TO 	Date 	10/9/15 	Checked By 	CLK 	Date 10/10/15 
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. ec~techncs 
SIEVE AND HYDROMETER ANALYSIS 	 • 

~~teChni~al~~e~synth~ticTe4~t~ 

ASTM D 422-63 (2007) 

LJ 
Client: 	 CEC 
Client Reference: 	Central Waste Closure 1 53-1 21 
Project No.: 	2015-506-001 
Lab ID: 	 2015-506-001-011 

Boring No.: 9/17/15 
Depth (ft): 0-4 
Sample No.: TP-16A 
Soil Color: Brown 

• 

SIEVEANALYSIS 	 HYDROMETER 
scs 	cobbles 	gravel 	 sand 	 silt and clay fractiori 
SDA 	l 	cobbles 	gravel 	 sand 	 silt 	l cla 

V~II~

~ 	I!, 
llllllIllUllllllUllllllllUlllllllllllllllllUllllllU
llllllIllUllllllUllllllllUlllllllIlllllllllEì!!IllllU

,
~;

~:,,:~~~,:~,~ 
• • 

llllllllUllllllllUlHNlllUllllllllUlllllllllllllllll 

~: 
Sieve Sizes (mm) 

USCS Summary 
Percentage 

Greater Than #4 Gravel 0.82 
#4 To #200 Sand 5.93 
Finer Than #200 Silt & Clay 93.25 

USCS Symbol: 
CL, TESTED 

USCS Classification: 
LEAN CLAY 

page 1 of 4 	 DCN: CT-S3A DATE: 3118113 REVISION: 11 
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USDA CLASSIFICATION CHART 

	
Ô 

Client: 	 CEC 	 Boring No.: 9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 	0-4 
Project No.: 	2015-506-001 	 Sample No.: TP-16A 
Lab ID: 	 2015-506-001-011 	 Soil Color: 	Brown 

1i 

Ô 

100 	90 	80 	70 	60 	50 	40 	30 	20 	10 	0 

PERCENT SAND 

Particle 
Size 

Percent 
Finer 

USDA SUMMARY 	Actual 
Percentage 

Corrected % of Minus 2.0 mm 
material for USDA Classificat. 

(mm) (°/D) (%) (%) 
Gravel 	 1.28 0.00 

2 98.72 Sand 	 8.91 9.03 
0.05 89.81 Silt 	 48.31 48.94 

0.002 41.49 Clay 	 41.49 42.03 

USDA Classification: 	SILTY CLAY 

~ 
page 2 of 4 	 DCN: CT-S3A DATE: 3118/13 REVISION: 11 
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WASH SIEVE ANALYSIS 
ASTM D 422-63 (2007) 

Client: 
Client Reference: 
Project No.: 
Lab ID: 

CEC 
Central Waste Closure 153-121 
2015-506-001 
2015-506-001-011 

Boring No.: 9/17/15 
Depth (ft): 0-4 
Sample No.: TP-16A 
Soil Color: Brown 

Moisture Content of Passing 	3/4" Materia Water Content of Retained 	3/4" Material 

Tare No. 12 Tare No. NA 
Weight of Tare & Wet Sample (g) 1091.70 Weight of Tare & Wet Sample (g) NA 
Weight of Tare & Dry Sample (g) 1058.90 Weight of Tare & Dry Sample (g) NA 
Weight of Tare (g) 202.67 Weight of Tare (g) NA 
Weight of Water (g) 32.80 Weight of Water (g) NA 
Weight of Dry Sample (g) 856.23 Weight of Dry Sample (g) NA 

Moisture Content % 3.8 Moisture Content %' NA 

Wet Weight of -3/4" Sample (g) NA 	 Weight of the Dry Sample (g) 	 856.23 
Dry Weight of -3/4" Sample (g) 57.82 	 Weight of - #200 Material (g) 	 798.41 
Wet Weight of +3/4" Sample (g) NA 	 Weight of + #200 Material (g) 	 57.82 
Dry Weight of +3/4" Sample (g) 0.00 
Total Dry Weight of Sample (g) NA 

Sieve Sieve Weight of Soil Percent Accumulated Percent Accumulated 
Size Opening Retained Retained Percent Finer Percent 

Retained Finer 
mm % % % (%)  

12" 300 0.00 0.00 0.00 100.00 100.00 
6" 150 0.00 0.00 0.00 100.00 100.00 
3" 75 0.00 0.00 0.00 100.00 100.00 
2" 50 0.00 0.00 0.00 100.00 100.00 

11/2" 37.5 0.00 0.00 0.00 100.00 100.00 
1" 25.0 0.00 0.00 0.00 100.00 100.00 

3/4" 19.0 0.00 0.00 0.00 100.00 100.00 
1/2" 12.5 5.24 0.61 0.61 99.39 99.39 
3/8" 9.50 0.00 0.00 0.61 99.39 99.39 
#4 4.75 1.77 0.21 0.82 99.18 99.18 
#10 2.00 3.96 0.46 1.28 98.72 98.72 
#20 0.85 4.62 0.54 1.82 98.18 98.18 
#40 0.425 6.17 0.72 2.54 97.46 97.46 
#60 0.250 10.72 1.25 3.79 96.21 96.21 
#140 0.106 18.50 2.16 5.95 94.05 94.05 
#200 0.075 6.84 0.80 6.75 93.25 93.25 
Pan - 798.41 93.25 100.00 - - 

• 

	

Tested By 	PC 	Date 	10/2/15 	Checked By 	KC 	Date 	10/14/15 
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HYDROMETER ANALYSIS 
ASTM D 422-63 (2007) 

Client: 	 CEC 
Client Reference: 	Central Waste Closure 153-121 
Project No.: 	2015-506-001 
LabID: 	 2015-506-001-011 

eotechrics 
gec1chnicai & gnthetic sesitng 

Ô 

Boring No.: 9/17/15 
Depth (ft): 0-4 
Sample No.: TP-16A 
Soil Color: Brown 

Elapsed 
Time 

R 
Measured 

Temp. Composite 
Correction 

R 
Corrected 

N K 
Factor 

Diameter N' 

(min) (°C) ( % ) ( mm ) % 

0 NA NA NA NA NA NA NA NA 
2 49.5 22.1 6.33 43.2 90.5 0.01311 0.0265 84.4 
5 46.5 22.1 6.33 40.2 84.2 0.01311 0.0173 78.6 

15 41.5 22.1 6.33 35.2 73.8 	• 0.01311 0.0104 68.8 
30 38.0 22.1 6.33 31.7 66.4 0.01311 0.0076 61.9 
63 35.5 22.1 6.33 29.2 61.2 0.01311 0.0053 57.0 
250 29.5 22.6 6.15 23.4 49.0 0.01303 0.0028 45.7 

1440 24.0 22.9 . 	6.04 18.0 37.7 0.01299 0.0012 35.1 

Ô 
Soil Specimen Data 	 Other Corrections 

Tare No. 	 1092 
Weight of Tare & Dry Material (g) 	1 51 .29 	 a - Factor 	 0.99 
Weight of Tare (g) 	 99.08 
Weight of Deflocculant (g) 	 5.0 	 Percent Finer than # 200 	 93.25 
Weight of Dry Material (g) 	• 	47.2 

Specific Gravity 	 2.7 	Assumed 

Note: 	Hydrometer test is performed on - # 200 sieve material. 

Tested By 	TO 	Date 	10/6/15 	Checked By 	KC 	Date 10/14/15 	• 
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MOISTURE DENSITY RELATIONSHIP 
ASTM D698-12 • Client: 	 CEC 	 Boring No.: 	9/17/15 

Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 	4-8 
Project No.: 	 2015-506-001 	 Sample No.: TP-16B 
Lab ID: 	 2015-506-001-012 	 Test Method STANDARD 

Visual Description: 	Brown Clay 

Optimum Water Content 	 14.9 
Maximum Dry Density 	 109.7 

125 

120 

115 • ) 
a 

110 N  
c 
d 
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100 

95 

SDecific Gravitv 	2.70 
Assumed 

•---------- --------- 

5 	 10 	 15 	 20 

Water Content (%) 

25 
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MOISTURE - DENSITY RELATIONSHIP 
ASTM D698-12 	 • 

Client: 	 CEC 	 Boring No.: 	9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 	4-8 
Project No.: 	 2015-506-001 	 Sample No.: TP-16B 
Lab ID: 	 2015-506-001-012 

Visual Description: 	Brown Clay 

Test Type: STANDARD 
Rammer Weight (lb): 5.5 
Rammer Drop (in): 12 
Rammer Type: 	MECHANICAL 
Machine ID: 	 G 774 
Mold ID: 	 G 606 
Mold diameter: 4" 
Weight of the Mold (g): 4139 
Volume of the Mold (cm3): 943 

Total Weight of the Sample (g): 
	NA 

As Received Water Content (%) 
	

NA 
Assumed Specific Gravity: 

	
2.70 

Percent Retained on 3/4": 
	 NA 

Percent Retained on 3/8": 
	 NA 

Percent Retained on #4: 
	 NA 

Oversize Material: 	 Not included 
Procedure Used: 
	

B 

Mold / Specimen 

Point No. 1 2 3 4 5 
Weight of Mold & Wet Sample (g): 5920 6016 6048 6066 6045 
Weight of Mold (g): 4139 4139 •  4139 4139 4139 
Weight of Wet Sample (g): 1781 1877 1909 1927 1906 
Mold Volume (cm3): 943 943 . 	943 943 943 

Moisture Content / Density 

Tare Number: 569 1710 1706 917 562 
Weight of Tare & Wet Sample (g): 339.45 328.71 382.70 388.98 346.99 
Weight of Tare & Dry Sample (g): 313.88 298.58 342.97 344.81 300.85 
Weight of Tare (g): 83.03 82.06 82.75 109.87 84.30 
Weight of Water (g): 25.57 30.13 39.73 44.17 46.14 
Weight of Dry Sample (g): 230.85 216.52 260.22 234.94 216.55 

Wet Density (g/cm3): 1.89 1.99 2.02 2.04 2.02 
Wet Density (pcf): 117.9 124.2 126.3 	• 127.5 126.1 
Moisture Content (%): 11.1 13.9 15.3 18.8 21.3 
Dry Density (pcf): 106.1 109.0 109.6 107.3 104.0 

Zero Air Voids 

Moisture Content (%): 	 14.5 	19.3 	24.0 
Dry Unit Weight (pcf): 	 121.1 	110.9 	102.2 

Tested By 	SGB 	Date 	10/12/15 	Checked By 	KC 	 Date 	10/13/15 	• 
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Ô 

SPECIFIC GRAVITY 
ASTM D 854-14 

Client: 	 CEC 	 Boring No.: 9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 4-8 
Project No.: 	2015-506-001 	 Sample No.: TP-16B 
Lab ID: 	 2015-506-001-012 	 Visual Description: Brown Clay 

(Mlnus No.4 sieve material,oven dried) 

Replicate Number 	 1 	 2 

Pycnometer ID: G 	1255 G 	1504 
Weight of Pycnometer & Soil & Water (g): 748.14 734.36 
Temperature (°C): 26.1 26.5 
Weight of Pycnometer & Water (g): 684.94 672.05 

Tare Number: 950 1681 
Weight of Tare & Dry Soil (g): 200.4 197.24 
Weight of Tare (g): 99.6 97.71 

Weight of Dry Soil (g): 100.80 99.53 
Specific Gravity of Soil @ Measured Temperature: • 2.681 2.674 
Specific Gravity of Water @ Measured Temperature: 0.99677 0.99666 
Conversion Factor for Measured Temperature: 0.99856 0.99845 

Specific Gravity @ 20° Celsius: 2.684 2.678 

Average Specific Gravity @ 20° Celsius 	 2.68 

• Tested By 	TO 	Date 10/2/15 	Checked By 	CLK 	Date 10/9/15 
DCN: CT-S5 Date: 3/5/14 Revision: 20 
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ATTERBERG LIMITS 
ASTM D 4318-10 
	

• 
Client: CEC Boring No.: 9/17/15 
Client Reference: Central Waste Closure 153-121 Depth (ft): 4-8 
Project No.: 2015-506-001 Sample No.: TP-16B 
Lab ID: 2015-506-001-012 Soil Description: BROWN LEAN CLAY 
Note: The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material, Airdried) 
sieve material. See the "Sieve and HydrometerAnalysis" graph page for the complete material description 
Liquid Limit Test 1 2 3 

M 
Tare Number: 241 161 144 U 
Wt. of Tare & Wet Sample (g): 38.85 38.66 38.56 L 
Wt. of Tare & Dry Sample (g): 33.63 33.57 33.46 T 
Weight of Tare (g): 18.51 17.84 17.07 1 
Weight of Water (g): 5.2 5.1 5.1 P 
Weight of Dry Sample (g): 15.1 15.7 16.4 O 

I 
Moisture Content (%): 34.5 32.4 31.1 N 
Number of Blows: 18 26 35 • T 

Plastic Limit Test 	1 	2 	Range Test Results 

Tare Number: 	 335 	2 Liquid Limit (%): 	33 
Wt. of Tare & Wet Sample (g): 	25.80 	25.58 
Wt. of Tare & Dry Sample (g): 	24.87 	24.64 Plastic Limit (%): 	18 
Weight of Tare (g): 	 19.70 	19.47 
Weight of Water (g): 	 0.9 	0.9 	• Plasticity Index (%): 	15 
Weight of Dry Sample (g): 	5.2 	

• 
5.2 

USCS Symbol: 	CL 
Moisture Content (%): 	 18.0 	18.2 	-0.2 
Note: The acceptable range of the two Moisture contents is ± 2.6 

Flow Curve 	 Plasticity Chart 
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SIEVE AND HYDROMETER ANALYSIS 	 georechn qorsynhcicti~g 

ASTM D 422-63 (2007) 

Ô 
Client: 	 CEC 
Client Reference: 	Central Waste Closure 153-121 
Project No.: 	2015-506-001 
Lab ID: 	 2015-506-001-012 

Boring No.: 9/17/15 
Depth (ft): 4-8 
Sample No.: TP-16B 
Soil Color: Brown 

SIEVE ANALYSIS 	 HYDROMETER 
iCS 	cobbles 	gravel 	 sand 	 silt and clay fraction 
iDA 	cobbles 	gravel 	 sand 	 silt 	l cl 

llIIu 
_.JlIlIllUllllIlllIlllIlllIElIllIllliÌii!il lEllll lIllUie__~~,~~.p~.~.,.~~~~.~~ 
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•  

Sieve Sizes mm 
USCS Summary 

Percentage 

Greater Than #4 Gravel 1.11 
#4 To #200 Sand 11.38 
Finer Than #200 Silt & Clay 87.51 

USCS Symbol: 
CL, TESTED 

USCS Classification: 
LEAN CLAY 

page 1 of 4 	 DCN: CT-S3A DATE: 3/16113 REVISION: 11 
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USDA CLASSIFICATION CHART 

. eotechrics 
gtechnai & gyntntic 

Ô 

Client: 
	

CEC 	 Boring No.: 9/17/15 
Client Reference: 
	

Central Waste Closure 153-121 	 Depth (ft): 	4-8 
Project No.: 
	

2015-506-001 	 Sample No.: TP-16B 
Lab ID: 
	

2015-506-001-012 	 Soil Color: 	Brown 

100 	90 	80 	70 	60 	50 	40 	30 	20 	10 	0 

E  
PERCENT SAND 

Particle Percent 
Size Finer 
(mm) (%) 

2 97.43 

	

0.05 	82.53 

	

0.002 	28.45  

Gravel 
Sand 
Silt 

Clay 

USDA Classification: 

f 	 Actual 
Percentac 

(%) 
2.57 
14.90 
54.09 
28.45 

SILTY CLAY LOAM 

Corrected % of Minus 2.0 mm 
material for USDA Classificat. 

(%) 
0.00 

15.29 
55.51 
29.20 

• 
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WASH SIEVE ANALYSIS 
ASTM D 422-63 (2007) 

Client: 	 CEC 
Client Reference: 	Central Waste Closure 153-121 
Project No.: 	2015-506-001 
Lab ID: 	 2015-506-001-012 

Boring No.: 9/17/15 
Depth (ft): 4-8 
Sample No.: TP-16B 
Soil Color: 	. Brown 

Moisture Content of Passing 	3/4" Materia Water Content of Retained 	3/4" Material 

Tare No. 55 Tare No. NA 
Weight of Tare & Wet Sample (g) 1052.70 Weight of Tare & Wet Sample (g) NA 
Weight of Tare & Dry Sample (g) 1022.30 Weight of Tare & Dry Sample (g) NA 
Weight of Tare (g) 203.83 Weight of Tare (g) NA 
Weight of Water (g) 30.40 Weight of Water (g) NA 
Weight of Dry Sample (g) 818.47 Weight of Dry Sample (g) NA 

Moisture Content % 3.7 Moisture Content %' NA 

Wet Weight of -3/4" Sample (g) NA 	 Weight of the Dry Sample (g) 	 818.47 
Dry Weight of -3/4" Sample (g) 102.21 	 Weight of - #200 Material (g) 	 716.26 
Wet Weight of +3/4" Sample (g) NA 	 Weight of + #200 Material (g) 	 102.21 
Dry Weight of +3/4" Sample (g) 0.00 
Total Dry Weight of Sample (g) NA 

Sieve Sieve Weight of Soil Percent Accumulated Percent Accumulated 
Size Opening Retained Retained Percent Finer Percent 

Retained Finer 
(mm) (%) (%) (%) °/a 

12" 300 • 0.00 0.00 0.00 100.00 100.00 
6" 150 0.00 0.00 0.00 100.00 100.00 
3" 75 0.00 0.00 0.00 100.00 100.00 
2" 50 0.00 0.00 0.00 100.00 100.00 

1 1/2" 37.5 0.00 0.00 0.00 100.00 100.00 
1" 25.0 0.00 0.00 0.00 100.00 100.00 

3/4" 19.0 0.00 0.00 0.00 100.00 100.00 
1/2" 12.5 0.00 0.00 0.00 100.00 100.00 
3/8" 9.50 2.49 0.30 0.30 99.70 99.70 
#4 4.75 6.58 0.80 1.11 98.89 98.89 
#10 2.00 11.94 1.46 2.57 97.43 97.43 
#20 0.85 9.77 1.19 3.76 96.24 96.24 
#40 0.425 10.19 1.25 5.01 94.99 94.99 
#60 0.250 17.16 2.10 7.10 92.90 92.90 
#140 0.106 31.90 3.90 11.00 89.00 89.00 
#200 0.075 12.18 1.49 12.49 87.51 87.51 
Pan - 716.26 87.51 100.00 - - 

• 

	

Tested By 	PC 	Date 	10/2/15 	Checked By 	KC 	Date 	10/14/15 
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HYDROMETER ANALYSIS 
ASTM D 422-63 (2007) 

Client: 	 CEC 
Client Reference: 	Central Waste Closure 153-121 
Project No.: 	2015-506-001 
Lab ID: 	 2015-506-001-012 

eotechncs 
gst[hnial &ge mtheti[ €e;3tsg 

• 
Boring No.: 9/17/15 
Depth (ft): 4-8 
Sample No.: TP-16B 
Soil Color: Brown 

Elapsed 
Time 

R 
Measured 

Temp. Composite 
Correction 

R 
Corrected 

N K 
Factor 

Diameter N' 

(min) (°C) (%) (mm) % 
0 NA NA NA NA NA NA NA NA 
2 51.0 22.1 6.33 44.7 85.2 0.01311 0.0261 74.6 
5 48.0 22.1 6.33 41.7 79.5 0.01311 0.0170 69.6 
15 41.0 22.1 6.33 34.7 66.1 0.01311 0.0105 57.9 
32 36.0 22.1 6.33 29.7 56.6 0.01311 0.0075 49.5 
60 32.5 22.1 6.33 26.2 49.9 0.01311 0.0056 43.7 
250 25.5 22.6 6.15 • 19.4 36.9 0.01303 0.0029 32.3 

1440 20.0 22.9 6.04 14.0 26.6 0.01299 0.0012 23.3 

• 
Soil Specimen Data 	 Other Corrections 

Tare No. 	 952 
Weight of Tare & Dry Material (g) 	158.88 	 a - Factor 	 0.99 
Weight of Tare (g) 	 1 01 .97 
Weight of Deflocculant (g) 	 5.0 	 Percent Finer than # 200 	87.51 
Weight of Dry Material (g) 	 51.9 

Specific Gravity 	 2.7 	Assumed 

Note: 	Hydrometer test is performed on - # 200 sieve material. 

Tested By 	TO 	Date 	10/6/15 	Checked By 	KC 	Date 10/14/15 	• 
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eotechn.îcs 

MOISTURE DENSITY RELATIONSHIP 	
tethnaj~geos,m@hetiCfp g 

ASTM D698-12 

SClient: 	 CEC 	 Boring No.: 	9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 	0-4 
Project No.: 	 2015-506-001 	 Sample No.: TP-17A 
Lab ID: 	 2015-506-001-013 	 Test Method STANDARD 

Visual Description: 	Brown Clay with small amount of Rock Fragments 

Optimum Water Content 	 17.7 
Maximum Dry Density 	 106.3 

120 

115 

110 

• 

t) 
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100 

95 

90 

Specific Gravitv 	2.80 
Assumed 

I 

	

10 	 15 	 20 	 25 	 30 

Water Content (%) 
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etech:nÎcs 

MOISTURE - DENSITY RELATIONSHIP 	
gotrnraI&go mhCct~,t~ 

ASTM D698-12 	 • 

Client: 	 CEC 	 Boring No.: 	9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 	0-4 
Project No.: 	 2015-506-001 	 Sample No.: TP-17A 
Lab ID: 	 2015-506-001-013 

Visual Description: 	Brown Clay with small amount of Rock Fragments 

Total Weight of the Sample (g): 	NA 
As Received Water Content (%): 	NA 
Assumed Specific Gravity: 	. 2.80 

Percent Retained on 3/4": NA 
Percent Retained on 3/8": NA 
Percent Retained on #4: NA 
Oversize Material: Not included 
Procedure Used: B 

Test Type: STANDARD 
Rammer Weight (lb): 5.5 
Rammer Drop (in): 12 
Rammer Type: 	MECHANICAL 
Machine ID: 	 G 774 
Mold ID: 	 G 1499 
Mold diameter: 4" 
Weight of the Mold (g): 4388 
Volume of the Mold (cm'): 940 

Mold / Specimen 

Point No. 1 2 3 4 5 
Weight of Mold & Wet Sample (g): 6128 6247 6298 6282 6192 
Weight of Mold (g): 4388 4388 4388 4388 4388 
Weight of Wet Sample (g): 1740 1859 1910 1894 1804 
Mold Volume (cm3): 940 940 940 940 940 

Moisture Content / Density 

Tare Number: 881 7 898 1701 596 
Weight of Tare & Wet Sample (g): 482.70 433.80 452.10 450.70 452.00 
Weight of Tare & Dry Sample (g): 444.70 383.35 394.60 380.95 374.76 
Weight of Tare (g): 110.39 74.70 109.90 81.00 85.20 
Weight of Water (g): 38.00 50.45 57.50 69.75 77.24 
Weight of Dry Sample (g): 334.31 308.65 284.70 299.95 289.56 

Wet Density (g/cm3): 1.85 1.98 2.03 2.01 1.92 
Wet Density (pcf): 115.5 123.4 126.8 125.7 119.8 
Moisture Content (%): 11.4 16.3 20.2 23.3 26.7 
Dry Density (pcf): 103.7 106.1 105.5 102.0 94.5 

Zero Air Voids 

Moisture Content (%): 	 16.5 	23.3 	30.0 
Dry Unit Weight (pcf): 	 119.5 	105.8 	95.0 

Tested By 	HL 	Date 	1 0/1 2/1 5 	Checked By 	KC 	 Date 	1 0/1 3/1 5 	• 
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• SPECIFIC GRAVITY 
ASTM D 854-14 

Client: 	 CEC 	 Boring No.: 9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 	0-4 
Project No.: 	2015-506-001 	 Sample No.: TP-17A 
Lab ID: 	 2015-506-001-013 	 Visual Description: Brown Clay 

(Mlnus No.4 sieve material,oven dried) 

Replicate Number 	 1 	 2 

Pycnometer ID: G 	1255 G 	1504 
Weight of Pycnometer & Soil & Water (g): 747.8 735.1 
Temperature (°C): 26.3 26.7 
Weight of Pycnometer & Water (g): 684.92 672.02 

Tare Number: 637 2485 
Weight of Tare & Dry Soil (g): 196.95 191.39 
Weight of Tare (g): 96.92 90.85 

• Weight of Dry Soil (g): 
Specific Gravity of Soil @ Measured Temperature: 
Specific Gravity of Water @ Measured Temperature: 
Conversion Factor for Measured Temperature: 

Specific Gravity @ 20° Celsius: 

100.03 100.54 
2.693 2.684 

0.99671 0.99660 
0.99850 0.99839 

2.697 	 2.688 

Average Specific Gravity @ 20° Celsius 	 2.69 

• Tested By 	TO 	Date 10/2/15 	Checked By 	CLK 	Date 10/9/15 
DCN: CT-S5 Date: 3/5/14 Revision: 20 
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eotechrícs 
ge~atethnit~l & geosynthetiG teng 

ATTERBERG LIMITS 
ASTM D 4318-10 
	

• 
Client: CEC Boring No.: 9/17/15 
Client Reference: Central Waste Closure 153-121 Depth (ft): 0-4 
Project No.: 2015-506-001 Sample No.: TP-17A 
Lab ID: 2015-506-001-013 Soil Description: BROWN LEAN CLAY 
Note: The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material, Airdried) 
sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description. 
Liquid Limit Test 1 2 3 

M 
Tare Number: 103 146 242 U 
Wt. of Tare & Wet Sample (g): 39.16 39.24 40.83 L 
Wt. of Tare & Dry Sample (g): 32.64 32.99 34.02 T 
Weight of Tare (g): 17.66 18.95 19.13 1 
Weight of Water (g): 6.5 6.3 6.8 P 
Weight of Dry Sample (g): 15.0 14.0 14.9 O 

1 
Moisture Content (%): 43.5 44.5 45.7 N 
Number of Blows: 33 26 21 T 

Plastic Limit.Test 	1 	2 	Range Test Results 

Tare Number: 	 12 	222 Liquid Limit (%): 	45 
Wt. of Tare & Wet Sample (g): 	26.02 	24.82 
Wt. of Tare & Dry Sample (g): 	24.89 	23.72 Plastic Limit (%): 	22 
Weight of Tare (g): 	 19.74 	18.60 
Weight of Water (g): 	 1.1 	1.1 Plasticity Index (%): 	23 
Weight of Dry Sample (g): 	5.2 	5.1 

USCS Symboi: 	CL 
Moisture Content (%): 	 21.9 	21.5 	0.5 
Note: The acceptable range of the two Moisture contents is ± 2.6 

Flow Curve 	 Plasticity Chart 

~ 

Tested By 	JP 	Date 	10/9/15 	Checked By 	CLK 	Date 10/10/15 

	
• 
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• 
Client: 
Client Reference 
Project No.: 
Lab ID: 

SIEVE AND HYDROMETER ANALYSIS 
ASTM D 422-63 (2007) 

CEC 	 Boring No.: 
Central Waste Closure 153-121 	 Depth (ft): 
2015-506-001 	 Sample No. 
2015-506-001-013 	 Soil Color: 

ecatechnics 
geuthniral E gevsÿnthetic teing 

9/17 
0-4 
TP-17A 
Brown 

USCS 
USDA 

SIEVE ANALYSIS 	 HYDROMETER 
cobbles gravel 	 sand 	 silt and clay fraction 
cobbles gravel sand silt Jcla 

IlllIiilllUlÏlilÌÌÌÍìiiii1lÌÍlllUIlIllllllR
„
: lilillllUiiiililIUlHilllIlUilllliUlllilllÌlliilllil 

iiiiiiiiuiiiuiiiuiiiuiiuuiiiiiuiuiiiiiiiuuiiiiiuiu~.~ 
liliIlllUiIiUIlIUllUilluUIuUIlililliIilIUiiuiIli 
iiiuiiiuiuiiuuuiiuuuiuiuiiuiuiiiiuiiuiiiiuiiu

~~ .~iilllllU 
Sieve Sizes (mm) 

USCS Summary 
Percentage 

Greater Than #4 Gravel 1.56 
#4 To #200 Sand 8.72 
Finer Than #200 Silt & Clay 89.72 

USCS Symbol: 
CL, TESTED 

USCS Classification: 
• LEAN CLAY 

page 1 of 4 	 DCN: CT-S3B DATE>a/86JAC~71®®E9TECHN/CAL PROJECTSICEC12015-506-001 Central Wastel(2015-506-001-013 Grain JSieveHyd.xls]Print Sheet 
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éotechrics 
USDA CLASSIFICATION CHART 	

gsynhetities~~r~~ 

Client: 	 CEC 	 Boring No.: 9/17/15 	 • 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 	0-4 
Project No.: 	2015-506-001 	 Sample No.: TP-17A 
Lab ID: 	 2015-506-001-013 	 Soil Color: Brown 

90 	 10 

100 	90 	80 	70 	60 	50 	40 	30 	20 	10 	0 

~~ 	PERCENT SAND 

Particle 
Size (mm) 

Percent 
Finer 

USDA SUMMARY 	Actual 
Percentage 

Corrected % of Minus 2.0 mm 
material for USDA Classificat. 

Gravel 2.24 0.00 
2 97.76 Sand 11.29 11.55 

0.05 86.47 Silt 44.88 45.91 
0.002 41.59 Clay 41.59 42.54 

USDA Classification: SILTYCLAY 

page 2 of 4 	 DCN: CT-S3B DATEl77E[iMfQASIBRO/ECTSICECl2015-506-001 Central Wastel(2015-506-001-013 Grain JSieveHyd.xlsJPrint Sheet 	• 
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• Client: 
Client Reference: 
Project No.: 
Lab ID: 

WASH SIEVE ANALYSIS 
ASTM D 422-63 (2007) 

CEC 
Central Waste Closure 153-121 
2015-506-001 
2015-506-001-013 

~t?techfl1CS 
ge~r~chnt~l ~ ~Q~Rnthetic tesun~ 

Boring No.: 9/17/15 
Depth (ft): 	0-4 
Sample No.: TP-17A 
Soil Color: Brown 

l Moisture Content of Passinq 3/4" Material 	 Water Content of Retained 3/4" Material 

Tare No.: 
Wt. of Tare & Wet Sample (g) 
Wt. of Tare & Dry Sample (g): 
Weight of Tare (g): 
Weight of Water (g): 
Weight of Dry Soil (g): 

Moisture Content 

1451 Tare No.: 1 
1059.90 Weight of Tare & Wet Sample (g): 95.2 
1028.70 Weight of Tare & Dry Sample (g): 93.2 
144.80 Weight of Tare (g): 6.8 
31.20 Weight of Water (g): 2.0 

883.90 Weight of Dry Soil (g): 86.3 

3.5 Moisture Content (%): . 2. 

Wet Weight of -3/4" Sample (g): 16959 
Dry Weight of - 3/4" Sample (g): 16380.8 
Wet Weight of +3/4" Sample (g): 88.40 
Dry Weight of + 3/4" Sample (g): 86.37 
Total Dry Weight of Sample (g): 16467.2 

Weight of the Dry Sample (g): 	 883 
Weight of Minus #200 Material (g): 	 797 
Weight of Plus #200 Material (g): 	 86 

J - Factor (Percent Finer than 3/4"): 	 0 

• 

Sieve Sieve Weight of Soil Percent Accumulated Percent Accumulated 

Size Opening Retained 	• Retained Percent Finer Percent 
Retained Finer 

(mm)  % °/D % °/G 
12" 300 0.00 • 0.00 0.00 100.00 100.00 
6" 150 0.00 0.00 0.00 100.00 100.00 
3" 75 0.00 0.00 0.00 100.00 100.00 
2" 50 0.00 	(*) 0.00 0.00 100.00 100.00 

1 1/2" 37.5 0.00 0.00 0.00 100.00 100.00 
1" 25.0 32.74 0.19 0.19 99.81 99.81 

3/4" 19.0 55.66 0.33 0.52 99.48 99.48 
1/2" 12.5 0.00 0.00 0.00 100.00 99.48 
3/8" 9.50 5.28 0.60 0.60 99.40 98.88 
#4 4.75 3.88 0.44 1.04 98.96 98.44 
#10 2.00 6.12 0.69 1.73 98.27 97.76 
#20 0.85 8.83 	(** ) 1.00 2.73 97.27 96.76 
#40 0.425 9.34 1.06 3.78 96.22 95.71 
#60 0.250 15.72 1.78 5.56 94.44 93.94 
#140 0.106 27.67 3.13 8.69 91.31 90.83 
#200 0.075 9.82 1.11 9.80 90.20 89.72 
Pan - 797.24 90.20 100.00 - - 

Notes : (*) The + 3/4" sieve analysis is based on the Total Dry Weight of the Sample 
(** ) The - 3/4" sieve analysis is based on the Weight of the Dry Sample 

Tested By 	HL 	Date 	10/1/15 	Checked By 	KC 	Date 	10/14/15 
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•.eotechics 
HYDROMETER ANALYSIS 

	
9eotethnal & gynhtie 6e~urg 

ASTM D 422-63 (2007) 

Client: 	 CEC 
Client Reference: 	Central Waste Closure 153-121 
Project No.: 	.2015-506-001 
Lab ID: 	 2015-506-001-013 

Boring No.: 9/17/15 
Depth (ft): 0-4 
Sample No.: TP-17A 
Soil Color: Brown 

ri 

• 

Elapsed 
Time 

R 
Measured 

Temp. Composite 
Correction 

R 
Corrected 

N K 
Factor 

Diameter N' 

(min) °C % (mm) % 

0 NA NA NA NA NA NA NA NA 
2 55.0 22.1 6.33 48.7 90.2 0.01311 0.0250 80.9 
5 52.0 22.1 6.33 45.7 84.6 0.01311 0.0163 75.9 
15 48.0 22.1 6.33 41.7 77.2 0.01311 0.0098 69.3 
30 43.5 22.1 6.33 37.2 68.9 0.01311 0.0072 61.8 
68 40.0 22.1 6.33 33.7 62.4 0.01311 0.0050 56.0 

250 33.5 22.6 6.15 27.4 50.7 0.01303 0.0027 45.5 
1440 27.0 22.9 6.04 21.0 38.8 0.01299 0.0012 34.8 

Soil Specimen Data 	 Other Corrections 

Tare No.: 	 2471 
Wt. of Tare & Dry Material (g): 	156.83 	a - Factor: 	 0.99 
Weight of Tare (g): 	 98.39 
Weight of Deflocculant (g): 	 5.0 	Percent Finer than # 200: 	 89.72 
Weight of Dry Material (g): 	 53.44 

Specific Gravity: 	 2.7 Assumed 

Note: 	Hydrometer test is performed on - # 200 sieve material. 

Tested By 	TO 	Date 	10/6/15 	Checked By 	KC 	• Date 	10/14/15 	• 
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MOISTURE DENSITY RELATIONSHIP 

Olient: 

ASTM D1557-12 

CEC Boring No.: 9/17/15 
Client Reference: Central Waste Closure 153-121 Depth (ft): 4-8 
Project No.: 2015-506-001 Sample No.: TP-17B 
Lab ID: 2015-506-001-014 Test Method MODIFIED 

Visual Description: Brown Clay with small amount of Rock Fragments 

Optimum Water Content 	 11.8 
Maximum Dry Density 	 121.2 

130 
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Specific Gravitv 	2.70 
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I 	 ~ 	 ~ 
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MOISTURE - DENSITY RELATIONSHIP 
ASTM D1557-12 

Client: 	 CEC 	 Boring No.: 	9/17/15 	 • 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 	4-8 
Project No.: 	 2015-506-001 	 Sample No.: TP-17B 
Lab ID: 	 2015-506-001-014 

Visual Description: 	Brown Clay with small amount of Rock Fragments 

Total Weight of the Sample (g): 
As Received Water Content (%): 
Assumed Specific Gravity: 

Percent Retained on 3/4": 
Percent Retained on 3/8": 
Percent Retained on #4: 
Oversize Material: 
Procedure Used: 

NA 
NA 

2.70 

NA 
NA 

Not  i
NA 
ncuded 
B 

Test Type: MODIFIED 
Rammer Weight (lb): 10.0 
Rammer Drop (in): 18 
Rammer Type: • 	 MECHANICAL 
Machine ID: 	 G 441 
Mold ID: 	 G 606 
Mold diameter: 4" 
Weight of the Mold (g): 4139 
Volume of the Mold (cm 3): 943 

Mold / Specimen 

Point No. 1 2 3 4 5 
Weight of Mold & Wet Sample (g): 6049 6114 6185 6202 6149 
Weight of Mold (g): 4139 4139 4139 4139 

• 
4139 

Weight of Wet Sample (g): 1910 1975 2046 2063 2010 
Mold Volume (cm3): 943 943 943 943 943 

Moisture Content / Density 

Tare Number: 1696 1710 605 630 582 
Weight of Tare & Wet Sample (g): 411.10 419.10 412.10 425.60 430.00 
Weight of Tare & Dry Sample (g): 387.60 389.27 377.93 382.84 380.53 
Weight of Tare (g): 83.00 82.10 86.52 82.18 83.89 
Weight of Water (g): 23.50 29.83 34.17 42.76 49.47 
Weight of Dry Sample (g): 304.60 307.17 291.41 300.66 296.64 

Wet Density (g/cm3): 2.03 2.09 2.17 2.19 2.13 
Wet Density (pcf): 126.4 130.7 • 135.4 136.5 133.0 
Moisture Content (%): 7.7 9.7 11.7 14.2 16.7 
Dry Density (pcf): 117.3 119.1 121.2 119.5 114.0 

Zero Air Voids 

Moisture Content (%): 	 11.0 	15.0 	19.0 
Dry Unit Weight (pcf): 	 129.9 	119.9 	111.4 

Tested By 	MF 	Date 	10/13/15 	Checked By • KC 	 Date 	10/15/15 	• 
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MOISTURE DENSITY RELATIONSHIP 	

*tethn«i&qeasynneac~esg 

ASTM D698-12 

SClient: 	 CEC 	 Boring No.: 	9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 	4-8 
Project No.: 	 2015-506-001 	 Sample No.: TP-17B 
Lab ID: 	 2015-506-001-014 	 Test Method STANDARD 

Visual Description: 	Brown Clay with small amount of Rock Fragments 

Optimum Water Content 	 16.0 
Maximum Dry Density 	 110.5 

125 
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• 
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Specific Gravitv 	2.80 
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Total Weight of the Sample (g): 
As Received Water Content (%) 
Assumed Specific Gravity: 

Percent Retained on 3/4": 
Percent Retained on 3/8": 
Percent Retained on #4: 
Oversize Material: 
Procedure Used: 

NA 
NA 
NA 

Not included 
B 

NA 
NA 

2.80 

Test Type: STANDARD 
Rammer Weight (lb): 5.5 
Rammer Drop (in): 12 
Rammer Type: 	MECHANICAL 
Machine ID: 	 G 774 
Mold ID: 	 G  606 
Mold diameter: 4" 
Weight of the Mold (g): 4139 
Volume of the Mold (cm3): 943 

éotechrcs 
gevsynth~ti[ te:~tng 

MOISTURE - DENSITY RELATIONSHIP 
ASTM D698-12 	 • 

Client: 	 CEC 	 Boring No.: 	9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 	4-8 
Project No.: 	 2015-506-001 	 Sample No.: TP-17B 
Lab ID: 	 2015-506-001-014 

Visual Description: 	Brown Clay with small amount of Rock Fragments 

Mold / Specimen 

Point No. 1 2 3 4 5 
Neight of Mold & Wet Sample (g): 5973 6061 6089 6046 5993 
Neight of Mold (g): 4139 4139 4139 4139 4139 
Neight of Wet Sample (g): 1834 1922 1950 1907 1854 
Vlold Volume (cm3): 943 943 943 943 943 

Moisture Content / Density 

Tare Number: 902 1728 627 575 560 
Weight of Tare & Wet Sample (g): 430.50 459.70 432.10 380.83 348.03 
Weight of Tare & Dry Sample (g): 394.30 409.70 379.43 328.74 296.75 
Weight of Tare (g): 110.73 81.43 86.58 82.39 82.49 
Weight of Water (g): 36.20 50.00 52.67 52.09 51.28 
Weight of Dry Sample (g): 283.57 328.27 292.85 246.35 214.26 

Wet Density (g/cm3): 1.94 2.04  2.07 2.02 1.97 
Wet Density (pcf): 121.4 • 127.2 129.0 126.2 122.7 
Moisture Content (%): 12.8 15.2 18.0 21.1 23.9 
Dry Density (pcf): 107.6 110.4 109.4 104.2 99.0 

Zero Air Voids 

Vioisture Content (%): • 	 15.5 	22.0 	28.5 
Dry Unit Weight (pcf): 	 121.8 	108.1 	97.2 

Tested By 	SGB 	Date 	1 0/1 2/1 5 	Checked By 	KC 	 Date 	1 0/1 3/1 5 	• 
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eotechnîcs 
ge~t~chial & geasyn~hptic tesung 

• SPECIFIC GRAVITY 
ASTM D 854-14 

Client: 	 CEC 	 Boring No.: 9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 	4-8 
Project No.: 	2015-506-001 	 Sample No.: TP-17B 
Lab ID: 	 2015-506-001-014 	 Visual Description: Brown Clay 

(Mlnus No.4 sieve material,oven dried) 

Replicate Number 	 1 	 2 

Pycnometer ID: G 	1255 G 	1504 
Weight of Pycnometer & Soil & Water (g): 747.27 735.3 
Temperature (°C): 26.7 26.5 
Weight of Pycnometer & Water (g): 684.86 672.05 

Tare Number: 692 975 
Weight of Tare & Dry Soil (g): 195.00 196.91 
Weight of Tare (g): 96.46 96.09 

• Weight of Dry Soil (g): 
Specific Gravity of Soil @ Measured Temperature: 
Specific Gravity of Water @ Measured Temperature: 
Conversion Factor for Measured Temperature: 

Specific Gravity @ 20° Celsius: 

98.54 100.82 
2.727 2.683 

0.99660 0.99666 
0.99839 0.99845 

2.732 	 2.688 

Average Specific Gravity @ 20° Celsius 	 2.71 

Ô 
Tested By 	TO 	Date 10/2/15 	Checked By 	CLK 	Date 10/9/15 
DCN: CT-S5 Date: 9/5/14 Revision: 20 
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etechnîcs 
ger~rhnicai & gQo~ynlheti[ t~ing 

ATTERBERG LIMITS 
ASTM D 4318-10 
	

• 
Client: CEC Boring No.: 9/17/15 
Client Reference: Central Waste Closure 153-121 Depth (ft): 4-8 
Project No.: 2015-506-001 Sample No.: TP-17B 
Lab ID: 2015-506-001-014 Soil Description: BROWN LEAN CLAY 
Note: The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material, Airdried) 
sieve material. See the "Sieve and HydrometerAnalysis" graph page for the complete material description 
Liquid Limit Test 1 2 3 

M 
Tare Number: 279 147 312 U 
Wt. of Tare & Wet Sample (g): 31.07 33.72 31.71 L 
Wt. of Tare & Dry Sample (g): 27.71 30.35 28.53 T 
Weight of Tare (g): 17.45 20.43 19.30 1 
Weight of Water (g): 3.4 3.4 3.2 P 
Weight of Dry Sample (g): 10.3 9.9 9.2 O 

Moisture Content (%): 32.7 34.0 34.5 
1 
N 

Number of Blows: 31 22 17 T 

Plastic Limit Test 	1 	2 	Range Test Results 

Tare Number: 	 2294 	1279 Liquid Limit (%): 	33 
Wt. of Tare & Wet Sample (g): 	26.12 	20.52 
Wt. of Tare & Dry Sample (g): 	25.11 	19.51 Plastic Limit (%): 	18 
Weight of Tare (g): 	 19.68 	14.00 
Weight of Water (g): 	 1.0 	1.0 Plasticity Index (%): 	15 
Weight of Dry Sample (g): 	5.4 	5.5 

USCS Symbol: 	CL 
Moisture Content (%): 	 18.6 	18.3 	0.3 
Note: The acceptable range of the two Moisture contents is ± 2.6 

Flow Curve 	 Plasticity Chart 
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Tested By 	TO 	Date 	10/9/15 	Checked By 	CLK 	Date 10/10/15 

	
• 

page 1 of 1 DCN: CTS4B, REV. 4, 3/18/13 
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Ô 

Client: 
Client Reference: 
Project No.: 
Lab ID: 

SIEVE AND HYDROMETER ANALYSIS 	
ot 	

" 
ASTM D 422-63 (2007) 	 ~ec ncs 

g~ateChnisal 8 geos~nthe(7C te5~ng 

CEC 	 Boring No.: 9/17 
Central Waste Closure 153-121 	 Depth (ft): 4-8 
2015-506-001 	 Sample No.: TP-17B 
2015-506-001-014 	 Soil Color: Brown 

USCS 
USDA 

SIEVE ANALYSIS 	 HYDROMETER 
cobbles gravel 	 sand 	 silt and ciay fraction 
cobbles gravel sand silt lcla 

liilliliilddllllNli~'~.~~•~ ~IIII' 
llNllliillllliiiillNliIIillIlllIIilliIlÌ .ullIllliINI~I~. 	,41 
UliiiililiiililiililillliilllillliiNllllIiillllllÌi ~~,.~~'~~~:,. i 
!illlliii!iiilliui!lliiIliilluliiuullllliliillllIiiiI 

Sieve Sizes (mm) 
USCS Summary 

Percentage 

Greater Than #4 Gravel 1.21 
#4 To #200 Sand 14.26 
Finer Than #200 Silt & Clay 84.53 

USCS Symbol: 
CL, TESTED 

USCS Classification: 
LEAN CLAY WITH SAND 

page 1 of 4 	 OCN: CT-S3B 	 PROJECTSICEC12015-506-001 Central Wastel(2015-506-001-014 Grain JSIeveHyd.xlsJPrint Sheet 
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• 

getechnics 

USDA CLASSIFICATION CHART 	
~~~~~niral~g~o5ynthe~itt~l~g 

Client: CEC Boring No.: 9/17/15 
Client Reference: CentralWaste Closure 153-121 	• Depth (ft): 4-8 
Project No.: 2015-506-001 Sample No.: TP-17B 
Lab ID: 2015-506-001-014 Soil Color: Brown 

90 	 10 

• 

100 	90 	80 	70 	60 	50 	40 	30 	20 	10 	0 

PERCENT SAND 

Particle 
Size (mm) 

Percent 
Finer 

USDA SUMMARY 	Actual 
Percentage 

Corrected % of-Minus 2.0 mm 
material for USDA Classificat. 

Gravel 2.73 0.00 
2 97.27 Sand 16.80 17.27 

0.05 80.47 Silt 47.54 48.88 
0.002 32.93 Clay 32.93 33.85 

USDA Classification: SILTY CLAY LOAM 

page 2 of 4 
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Client: 
Client Reference: 
Project No.: 
Lab ID: 

WASH SIEVE ANALYSIS 
ASTM D 422-63 (2007) 

CEC 
Central Waste Closure 153-121 
2015-506-001 
2015-506-001-014 

• eotechriics 
geoCethnital & geqsymChetic,.c~9ng 

Boring No.: 9/17/15 
Depth (ft): 	4-8 
Sample No.: TP-17B 
Soil Color: Brown 

l Moisture Content of Passing 3/4" Material 	 Water Content of Retained 3/4" Material 

are No.: 
✓t. of Tare & Wet Sample (g): 
✓t. of Tare & Dry Sample (g): 
✓eight of Tare (g): 
✓eight of Water (g): 
✓eight of Dry Soil (g): 

Moisture Content 

37 Tare No.: 
1210.70 Weight of Tare & Wet Sample (g): 
1164.20 Weight of Tare & Dry Sample (g):. 
206.20 Weight of Tare (g): 
46.50 Weight of Water (g): 

958.00 Weight of Dry Soil (g): 

4.9 Moisture Content (%): 

5 
119.75 
118.30 

6.85 

1.45 
111.45 

~ 

Wet Weight of -3/4" Sample (g): 22636 
Dry Weight of - 3/4" Sample (g): 21588.1 
Wet Weight of +3/4" Sample (g): 112.90 
Dry Weight of + 3/4" Sample (g): 111.45 
Total Dry Weight of Sample (g): 21699.6 

Weight of the Dry Sample (g): 	 958 
Weight of Minus #200 Material (g): 	 • 813 
Weight of Plus #200 Material (g): 	 144 

J - Factor (Percent Finer than 3/4"): 	 0. 

Sieve Sieve Weight of Soil Percent Accumulated Percent Accumulated 
Size Opening Retained Retained Percent Finer Percent 

Retained Finer 
(mm) % % % °/a 

12" 300 0.00 0.00 0.00 100.00 100.00 
6" 150 0.00 0.00 0.00 100.00 100.00 
3" 75 0.00 0.00 0.00 100.00 100.00 
2" 50 0.00 	(*) 0.00 0.00 100.00 100.00 

11/2" 37.5 0.00 0.00 	• 0.00 100.00 100.00 
1" 25.0 57.92 0.26 0.26 99.74 99.74 

3/4" 19.0 54.98 0.25 0.51 99.49 99.49 
1/2" 12.5 0.00 0.00 0.00 100.00 99.49 
3/8" 9.50 0.00 0.00 0.00 100.00 99.49 
#4 4.75 6.69 0.70 0.70 99.30 98.79 

#10 2.00 14.68 1.53 2.23 97.77 97.27 
#20 0.85 15.21 	(** ) 1.59 3.82 96.18 95.69 
#40 0.425 16.82 1.76 5.57 94.43 93.94 
#60 0.250 26.38 2.75 8.33 91.67 91.20 
#140 0.106 47.49 4.96 13.28 86.72 86.27 
#200 0.075 16.76 1.75 15.03 84.97 84.53 
Pan - 813.97 84.97 100.00 - - 

Notes : (*) The + 3/4" sieve analysis is based on the Total Dry Weight of the Sample 
(** ) The - 3/4" sieve analysis is based on the Weight of the Dry Sample 

• 
Tested By 	HL 	Date 	10/1/15 	Checked By 	KC 	Date 	10/14/15 
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HYDROMETER ANALYSIS 
ASTM D 422-63 (2007) 

Client: 	 CEC 
Client Reference: 	Central Waste Closure 153-121 
Project No.: 	2015-506-001 
Lab ID: 	 2015-506-001-014 

eotechrics 
Otethnl & gstlthetit fng 

• 
Boring No.: 9/17/15 
Depth (ft): 	4-8 
Sample No.: TP-17B 
Soil Color: Brown 

Elapsed 
Time 

R 
Measured 

Temp. Composite 
Correction 

R 
Corrected 

N K 
Factor 

Diameter N' 

(min) °C % (mm) % 

0 NA NA NA NA NA NA NA NA 
2 50.5 22.1 6.33 44.2 87.6 0.01311 0.0263 . 74.0 
5 47.5 22.1 6.33 41.2 81.6 0.01311 0.0171 69.0 
15 41.5 22.1 6.33 35.2 69.7 0.01311 0.0104 58.9 
30 38.0 22.1 6.33 31.7 62.8 0.01311 0.0076 53.1 
65 34.0 22.1 6.33 27.7 54.9 0.01311 0.0053 46.4 

250 28.0 22.6 6.15 21.9 43.3 0.01303 0.0028 36.6 
1440 22.5 22.9 6.04 16.5 32.6 0.01299 0.0012 27.6 

Soil Specimen Data 	 Other Corrections 

	
• 

Tare No.: 	 700 
Wt. of Tare & Dry Material (g): 	143.63 	a - Factor: 	 0.99 
Weight of Tare (g): 	 88.68 
Weight of Deflocculant (g): 	 5.0 	Percent Finer than # 200: 	 84.53 
Weight of Dry Material (g): 	49.95 

Specific Gravity: 	 2.7 Assumed 

Note: 	Hydrometer test is performed on - # 200 sieve material. 

Tested By 	TO 	Date 	10/6/15 	Checked By 	KC 	Date 	10/14/15 	• 
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Ceotechnics 
ge*t~chn 	& 	nthetic esiing 

eclient: 
Client Reference: 
Project No.: 
Lab ID: 

Visual Description: 

MOISTURE DENSITY RELATIONSHIP 
ASTM D1557-12 

Boring No.: 9/17/15 
Depth (ft): 0-4 
Sample No.: TP-18A 
Test Method MODIFIED 

Brown Clay with Rock Fragments 

CEC 
Central Waste Closure 153-121 
2015-506-001 
2015-506-001-015 

Optimum Water Content 
	

12.3 
Maximum Dry Density 
	

121.2 

130 

125 

• 120 

115 

Specific Gravitv 	2.75 
Assumed 

/

l_____ 

110 

105 

	

5 	 10 	 15 	 20 
	

25 

Water Content (%) 

	

*rested By 	MF 	Date 10/14/15 	Checked By 	KC 	 Date 10/15/15 
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ctechrics 
MOISTURE - DENSITY RELATIONSHIP 	

9thïi&9oSmthetirte5Åfg 

ASTM D1557-12 	 • 

Client: 	 CEC 	 Boring No.: 	9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 • 	Depth (ft): 	0-4 
Project No.: 	 2015-506-001 	 Sample No.: TP-18A 
Lab ID: 	 2015-506-001-015 

Visual Description: 	Brown Clay with Rock Fragments 

Total Weight of the Sample (g): 
As Received Water Content (%) 
Assumed Specific Gravity: 

Percent Retained on 3/4": 
Percent Retained on 3/8": 
Percent Retained on #4: 
Oversize Material: 
Procedure Used: 

NA 
NA 
2.75 

NA 
NA 
NA 

Not included 

B 

Test Type: MODIFIED 
Rammer Weight (lb): 10.0 
Rammer Drop (in): 18 
Rammer Type: 	MECHANICAL 

Machine ID: 	 G 441 
Mold ID: 	 G 1607 
Mold diameter: 4" 
Weight of the Mold (g): 5870 
Volume of the Mold (cm3): 2122 

Mold / Specimen 

Point No. 1 • 2 3 4 5 
Weight of Mold & Wet Sample (g): 10143 10323 10474 10521 10429 
Weight of Mold (g): 5870 5870 5870 5870 5870 
Weight of Wet Sample (g): 4273 4453 4604 4651 4559 
Mold Volume (cm3): 2122 2122 2122 2122 2122 

Moisture Content / Density 

Tare Number: 594 538 903 552 909 
Weight of Tare & Wet Sample (g): 545.80 508.20 549.20 501.60 558.70 
Weight of Tare & Dry Sample (g): 510.60 469.40 502.80 450.70 495.70 
Weight of Tare (g): 80.78 81.85 109.61 81.26 109.39 
Weight of Water (g): 35.20 38.80 46.40 50.90 63.00 
Weight of Dry Sample (g): 429.82 387.55 393.19 369.44 386.31 

Wet Density (g/cm3): 2.01 2.10 2.17 2.19 2.15 
Wet Density (pcf): 125.7 130.9 135.4 136.8 134.1 
Moisture Content (%): 8.2 10.0 11.8 13.8 16.3 
Dry Density (pcf): 116.1 119.0 121.1 120.2 115.3 

Zero Air Voids 

Moisture Content (%): 	 12.0 	15.5 	19.0 
Dry Unit Weight (pcf): 	 129.0 	120.3 	112.7 

Tested By 	MF 	Date 	10/14/15 	Checked By 	KC 	 Date 	10/15/15 	• 
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ete~ch;içs 
geuthniCdl $a geoyyntheti[ itStryg 

Ô SPECIFIC GRAVITY 
ASTM D 854-14 

Client: 	 CEC 	 Boring No.: 9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 0-4 
Project No.: 	2015-506-001 	 Sample No.: TP-18A 
Lab ID: 	 2015-506-001-015 	 Visual Description: Brown Clay 

(Mlnus No.4 sieve material,oven dried) 

Replicate Number 	 1 	 2 

Pycnometer ID: G 	1255 G 	1504 
Weight of Pycnometer & Soil & Water (g): 747.42 734.71 
Temperature (°C): 25.9 25.8 
Weight of Pycnometer & Water (g): 684.97 672.14 

Tare Number: 693 685 
Weight of Tare & Dry Soil (g): 193.61 . 	197.59 
Weight of Tare (g): 93.52 97.14 

• Weight of Dry Soil (g): 
Specific Gravity of Soil @ Measured Temperature: 
Specific Gravity of Water @ Measured Temperature: 
Conversion Factor for Measured Temperature: 

Specific Gravity @ 20° Celsius: 

100.09 100.45 
2.659 2.652 

0.99682 0.99684 
0.99861 0.99864 

2.663 	 2.655 

Average Specific Gravity @ 20° Celsius 	 2.66 

Ô 
Tested By 	TO 	Date 10/2/15 	Checked By 	CLK 	Date 10/9/15 
DCN: CT-S5 Date: 3/5/14 Revision: 20 
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eotechrîcs 
g~r,t~hni~l & geostmthetie ie~~ng 

ATTERBERG LIMITS 
ASTM D 4318-10 
	

Ô 
Client: CEC Boring No.: 9/17/15 
Client Reference: Central Waste Closure 153-121 Depth (ft): 0-4 
Project No.: 2015-506-001 Sample No.: TP-18A 
Lab ID: 2015-506-001-015 Soil Description: BROWN LEAN CLAY 
Note: The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material, Airdried) 
sieve material. See the "Sieve and HydrometerAnalysis" graph page for the complete material description 
Liquid Limit Test 1 2 3 

M 
Tare Number: 198 208 190 U 
Wt. of Tare & Wet Sample (g): 37.67 39.80 38.78 L 
Wt. of Tare & Dry Sample (g): 31.90 34.32 33.52 T 
Weight of Tare (g): 16.96 19.08 18.08 1 
Weight of Water (g): 5.8 5.5 5.3 P 
Weight of Dry Sample (g): 14.9 15.2 15.4 O 

Moisture Content (%): 38.6 36.0 34.1 
1 
N 

Number of Blows: 17 27 35 T 

Plastic Limit Test 	 1. 	2 	Range Test Results 

Tare Number: 	 183 	1286 Liquid Limit (%): 	36 
Wt. of Tare & Wet Sample (g): 	25.77 	26.71 
Wt. of Tare & Dry Sample (g): 	24.85. 	25.84 Plastic Limit (%): 	17 
Weight of Tare (g): 	 19.29 	20.64 
Weight of Water (g): 	 0.9 	0.9 Plasticity Index (%): 	19 
Weight of Dry Sample (g): 	5.6 	5.2 

USCS Symbol: 	CL 
Moisture Content (%): 	 16.5 	16.7 	-0.2 
Note: The acceptable range of the two Moisture contents is ± 2.6 

riow curve 	 Plasticity Chart 
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Tested By RAL 	Date 	10/8/15 	Checked By 	CLK 	Date 10/9/15 

	
Ô 

page 1 of 1 DCN: CTS4B, REV. 4, 3/18/13 

S:IExcellExcel QAISpreadsheetslLimit 3Pt.x/s 

544 8ra.tidock Avenue • East Pittsburgh, PA 15112 • PhvrEe (412) 823-7600 • Fax (412) 823-8999 • vvww.geotechnics.nt?t 



Client: 

•
Client Reference: 
Project No.: 
Lab ID: 

SIEVE AND HYDROMETER ANALYSIS 	 ote ..~n►~hr w

~cs ASTM D 422-63 (2007) g~oUethniial. & g~asyt~theti~ tes;ang 

CEC 	 Boring No.: 9/17 
Central Waste Closure 153-121 	 Depth (ft): 	0-4 
2015-506-001 	 Sample No.: TP-18A 
2015-506-001-015 	 Soil Color: Brown 

USCS 
USDA 

SIEVE ANALYSIS 	 HYDROMETER 
cobbles gravel 	 sand 	 silt and clay fraction 
cobbles gravel sand silt lcla 

•
''
lIIlliIÏIllliÌïÈ1ÍI!ÌÏÍllllÌlIÏ1lÌlIlllilIlllllIll

~~"~W~• 
~1■I 	 ~ 
IIINIIIIIIIIIIIIIUIIIIIIUHIIIIIIIIIIIIIIII:!iullll

~ 

• 

•lHlluluulullluululllulllulluululllululllllllí

~ 	Il 

Sieve Sizes (mm) 
USCS Summary 

Percentage 

Greater Than #4 Gravel 7.01 
#4 To #200 Sand 25.56 
Finer Than #200 Sflt & Clay 67.43 

USCS Symbol: 
CL, TESTED 

USCS Classification: 
SANDY LEAN CLAY 
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~.tecIitics 
geoi~Chni~l ~ getss}~nth~tie tes~in~ 

USDA CLASSIFICATION CHART 

Client: CEC Boring No.: 9/17/15 	 • 
Client Reference: Central Waste Closure 153-121 Depth (ft): 0-4 
Project No.: 2015-506-001 Sample No.: TP-18A 
Lab ID: 2015-506-001-015 Soil Color: Brown 

90 	 10 

100 	90 	80 	70 	60 	50 	40 	30 	20 	10 	0 

PERCENT SAND 

Particle Percent USDA SUMMARY 	Actual Corrected % of Minus 2.0 mm 
Size (mm) Finer Percentage material for USDA Classificat. 

Grave/ 10.15 0.00 
2 89.85 Sand 25.71 28.61 

0.05 64.14 Silt 36.92 41.09 
0.002 27.22 Clay 27.22 30.29 

USDA Classification: CLAYLOAM 
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Ceotech'nics 
t~chni~al & a~ynihetir ttstin~ 

Boring No.: 9/17/15 
Depth (ft): 0-4 
Sample No.: TP-18A 
Soil Color: Brown 

WASH SIEVE ANALYSIS 
ASTM D 422-63 (2007) 

Ô 
Client: • 	CEC 
Client Reference: 	Central Waste Closure 153-121 
Project No.: 	2015-506-001 
Lab ID: 	 2015-506-001-015 

Moisture Content of Passing 3/4" Material 	 Water Content of Retained 3/4" Material 

Tare No.: 
Wt. of Tare & Wet Sample (g) 
Wt. of Tare & Dry Sample (g): 
Weight of Tare (g): 
Weight of Water (g): 
Weight of Dry Soil (g): 

Moisture Content 

27 Tare No.: 609 
1216.10 Weight of Tare & Wet Sample (g): 919.90 
1153.90 Weight of Tare & Dry Sample (g): 908.00 
204.80 Weight of Tare (g): 81.16 
62.20 Weight of Water (g): 11.90 

949.10 Weight of Dry Soil (g): 	. 826.84 

6.6 Moisture Content (%): 1.4 

Wet Weight of -3/4" Sample (g): 23395 
Dry Weight of - 3/4" Sample (g): 21956.1 
Wet Weight of +3/4" Sample (g): 838.80 
Dry Weight of + 3/4" Sample (g): 826.90 
Total Dry Weight of Sample (g): 22783.0 

Weight of the Dry Sample (g): 	 949.10 
Weight of Minus #200 Material (g): 	 664.10 
Weight of Plus #200 Material (g): 	 285.00 

J - Factor (Percent Finer than 3/4"): 	 0.96371 

Sieve Sieve Weight of Soil Percent Accumulated Percent Accumulated 
Size Opening Retained Retained Percent Finer Percent 

Retained Finer 
(mm) D/u % °/D % 

12" 300 0.00 0.00 0.00 100.00 100.00 
6" 150 0.00 0.00 0.00 100.00 100.00 
3" 75 0.00 0.00 0.00 100.00 100.00 
2" 50 0.00 	(*) 0.00 0.00 100.00 100.00 

1 1/2" 37.5 466.20 2.02 2.02 97.98 97.98 
1" 25.0 203.84 0.88 2.90 97.10 97.10 

3/4" 19.0 168.76 0.73 3.63 96.37 96.37 
1/2" 12.5 2.78 0.29 0.29 99.71 96.09 
3/8" 9.50 7.72 0.81 1.11 98.89 95.30 
#4 4.75 22.78 2.40 3.51 96.49 92.99 

#10 2.00 30.93 3.26 6.77 93.23 89.85 
#20 0.85 37.23 	(`* ) 3.92 10.69 89.31 86.07 
#40 0.425 41.41 4.36 15.05 84.95 81.87 
#60 0.250 53.98 5.69 20.74 79.26 76.38 
#140 0.106 71.65 7.55 28.29 71.71 69.11 
#200 0.075 16.52 1.74 30.03 69.97 67.43 
Pan - 664.10 69.97 100.00 - - 

Notes : (") The + 3/4" sieve analysis is based on the Total Dry Weight of the Sample 
(*` ) The - 3/4" sieve analysis is based on the Weight of the Dry Sample 

• 
Tested By 	HL 	Date 	10/1/15 	Checked By 	KC 	Date 	10/14/15 
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eotechrics 
HYDROMETER ANALYSIS 

	
QClte7sr( uynthtK 4tIr~ 

ASTM D 422-63 (2007) 

• 
Client: 	 CEC 
Client Reference: 	Central Waste Closure 153-121 
Project No.: 	2015-506-001 
Lab ID: 	 2015-506-001-015 

Boring No.: 9/17/15 
Depth (ft): 0-4 
Sample No.: TP-18A 
Soil Color: Brown 

Elapsed 
Time 

R 
Measured 

Temp. Composite 
Correction 

R 
Corrected 

N K 
Factor 

Diameter N' 

(min) °C (%) (mm) % 

0 NA NA NA NA NA NA NA NA 
2 46.0 22.1 6.33 39.7 87.9 0.01311 0.0274 59.3 
5 42.5 22.1 6.33 36.2 80.1 0.01311 0.0179 54.0 
15 37.5 22.1 6.33 31.2 69.1 0.01311 0.0108 46.6 
30 34.5 22.1 6.33 28.2 62.4 0.01311 0.0078 42.1 
61 30.5 22.1 6.33 24.2 53.6 0.01311 0.0056 36.1 

250 26.0 22.6 6.15 19.9 44.0 0.01303 0.0029 29.7 
1440 22.0 22.9 6.04 16.0 35.4 0.01299 0.0012 23.8 

Soil Soecimen Data 	 Other Corrections 

	
• 

Tare No.: 	 672 
Wt. of Tare & Dry Material (g): 	145.97 	a - Factor: 
Weight of Tare (g): 	 96.28 
Weight of Deflocculant (g): 	 5.0 	Percent Finer than # 200: 
Weight of Dry Material (g): 	44.69 

Specific Gravity: 

0.99 

67.43 

2.7 Assumed 

Note: 	Hydrometer test is performed on - # 200 sieve material. 

Tested By 	TO 	Date 	10/6/15 	Checked By 	KC 	Date 	10/14/15 	• 
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geo'technics 
MOISTURE DENSITY RELATIONSHIP

9oteChnI&gnheictesrg 

ASTM D698-12 

• Client: 	 CEC 	 • 	Boring No.: 	9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 	4-8 
Project No.: 	 2015-506-001 	 Sample No.: TP-18B 
Lab ID: 	 2015-506-001-016 	 Test Method STANDARD 

Visual Description: 	Brown Clay with small amount of Rock Fragments 

Optimum Water Content 	 17.9 
Maximum Dry Density 	 108.0 
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SDecific Gravitv 	2.80 
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4kested By 	HL 	Date 	10/12/15 	Checked By 	KC 	 Date 	10/13/15 
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• Potechnics 
thnical & 	yntheris t~3i~g 

MOISTURE - DENSITY RELATIONSHIP 
ASTM D698-12 

 

Ô Client: 	 CEC 	 Boring No.: 	9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 	4-8 
Project No.: 	 2015-506-001 	 Sample No.: TP-18B 
Lab ID: 	 2015-506-001-016 

Visual Description: 	Brown Clay with small amount of Rock Fragments 

Total Weight of the Sample (g): 
As Received Water Content (%): 
Assumed Specific Gravity: 

Percent Retained on 3/4": 
Percent Retained on 3/8": 
Percent Retained on #4: 
Oversize Material: 
Procedure Used: 

NA 
NA 

2.80 

NA 
NA 
NA 

Not included 

B 

Test Type: STANDARD 
Rammer Weight (lb): 5.5 
Rammer Drop (in): 12 
Rammer Type: MECHANICAL 
Machine ID: G 	774 
IMold ID: G 	1499 
Mold diameter: 	 4" 
Weight of the Mold (g): 	4391 
Volume of the Mold (cm3): 	940 

Mold / Specimen 

Point No. 1 2 3 4 5 
Weight of Mold & Wet Sample (g): 6097 6187 6270 6328 6264 
Weight of Mold (g): 4391 4391 4391 4391 4391 
Weight of Wet Sample (g): 1706 1796 1879 1937 1873 
Mold Volume (cm3): 940 940 940 940 940 

Moisture Content / Density 

Tare Number: 578 542 1122 872 914 
Weight of Tare & Wet Sample (g): 460.40 479.00 443.30 494.20 491.80 
Weight of Tare & Dry Sample (g): • 425.00 432.20 393.73 430.50 419.80 
Weight of Tare (g): 84.30 82.13 84.30 110.48 110.20 
Weight of Water (g): 35.40 46.80 49.57 63.70 72.00 
Weight of Dry Sample (g): 340.70 350.07 309.43 320.02 309.60 

Wet Density (g/cm3): 1.81 1.91 2.00 2.06 1.99 
Wet Density (pcf): 113.2 119.2 124.7 128.6 124.3 
Moisture Content (%): 10.4 13.4 16.0 19.9 23.3 
Dry Density (pcf): 102.6 105.2 107.5 107.2 100.9 

Zero Air Voids 

Moisture Content (%): 	 15.5 	21.3 	27.0 
Dry Unit Weight (pcf): 	 121.8 	109.5 	99.5 

Tested By 	HL 	Date 	1 0/1 2/1 5 	Checked By 	KC 	 Date 	1 0/1 3/1 5 	• 
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eotechrics 
g~t►ih'[hncal & geus~ttlheCit tt~ng 

Ô SPECIFIC GRAVITY 
ASTM D 854-14 

Client: 	 CEC 	 Boring No.: 9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 4-8 
Project No.: 	2015-506-001 	 Sample No.: TP-18B 
Lab ID: 	 2015-506-001-016 	 Visual Description: Brown Clay 

(Mlnus No.4 sieve material,oven dried) 

Replicate Number 	 1 	 2 

Pycnometer ID: G 	1255 G 	1504 
Weight of Pycnometer & Soil & Water (g): 747.05 734.98 
Temperature (°C): 24.9 24.8 
Weight of Pycnometer & Water (g): 685.10 672.27 

Tare Number: 963 633 
Weight of Tare & Dry Soil (g): 199.55 196.1 
Weight of Tare (g): 100.79 96.15 

• Weight of Dry Soil (g): 
Specific Gravity of Soil @ Measured Temperature: 
Specific Gravity of Water @ Measured Temperature: 
Conversion Factor for Measured Temperature: 

Specific Gravity @ 20° Celsius: 

98.76 99.95 
2.683 2.684 

0.99708 0.99710 
0.99887 0.99889 

2.686 	 2.687 

Average Specific Gravity @ 20° Celsius 	 2.69 

• Tested By 	TO 	Date 10/5/15 	Checked By 	CLK 	Date 10/9/15 
DCN: CT-S5 Date: 3/5H4 Revision: 20 

S:\Excel\Excel  OA\Spreadsheets\Specific Gravity.xls 
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g~,►t4chni~l $, g.~`Synth~tic t~'Sifir~g 

ATTERBERG LIMITS 
ASTM D 4318-10 
	

• 
Client: CEC Boring No.: 9/17/15 
Client Reference: Central Waste Closure 153-121 Depth (ft): 4-8 
Project No.: 2015-506-001 Sample No.: TP-18B 
Lab ID: 2015-506-001-016 Soil Description: BROWN LEAN CLAY 
Note: The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material, Airdried) 
sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description 
Liquid Limit Test 1 2 3 

M 
Tare Number.: 108 1291 110 U 
Wt. of Tare & Wet Sample (g): 39.20 37.82 40.04 L 
Wt. of Tare & Dry Sample (g): 33.31 32.24 34.60 T 
Weight of Tare (g): 18.30 17.53 19.60 1 
Weight of Water (g): 5.9 5.6 5.4 P 
Weight of Dry Sample (g): 15.0 14.7 15.0 O 

1 
Moisture Content (%): 39.2 37.9 36.3 N 
Number of Blows: 17 26 35 T 

Plastic Limit Test 	1 	2 	Range Test Results 

Tare Number: 	 234 	4 Liquid Limit (%): 	38 
Wt. of Tare & Wet Sample (g): 	26.28 	25.03 
Wt. of Tare & Dry Sample (g): 	25.32 	24.11 Plastic Limit (%): 	18 
Weight of Tare (g): 	 19.87 	18.90 
Weight of Water (g): 	 1.0 	0.9 Plasticity Index (%): 	20 
Weight of Dry Sample (g): 	 5.5 	5.2 

USCS Symbol: 	CL 
Moisture Content (%): 	 17.6 	17.7 	0.0 
Note: The acceptable range of the two Moisture contents is ± 2.6 

Tested By RAL 	Date 	10/9/15 	Checked By 	CLK 	Date 10/10/15 

	
• 

page 1 of 1 DCN: CTS4B, REV. 4, 3/18/13 
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Client: 
• Client Reference 

Project No.: 
Lab ID: 

SIEVE AND HYDROMETER ANALYSIS 	 ~" ~+ 
ASTM D 422-63 (2007) 	 ~~~

/+ 

"~ ~ ~ ~ geutpthnl & getz5ynthptiC ieÅ9rg 

CEC 	 Boring No.: 9/17 
Central Waste Closure 153-121 	 Depth (ft): 4-8 
2015-506-001 	 Sample No.: TP-18B 
2015-506-001-016 	 Soil Color: Brown 

USCS 
USDA 

SIEVE ANALYSIS 	 HYDROMETER 
cobbles gravel 	 sand 	 silt and clay fraction 
cobbles gravel sand silt lcla 

lllllilillililiiJ!!!lÍiliiIÍÍlllllllIllllll 
• iiiiiiiiniiiiiiiinillililimillillimm-lilili,,~ 

~I~i~1111 
iiiiiiiiiiiiiiiiiuuiiiiiiuiiiiiiiiiiiiiiiiiì:iiiiiii 
llilllliiilHllliiUllllililllilUiililllllliUl!liU

~~~~ ll

~
Ull
•~II~IIN:~  

• • ~~~~.~~a~~~l~l~: 
Sieve Sizes (mm) 

USCS Summary 
Percentage 

Greater Than #4 Grave/ 2.77 
#4 To #200 Sand 13.23 
Finer Than #200 Silt & Clay 84.00 

USCS Symbol: 
CL, TESTED 

USCS Classification: 
LEAN CLAY WITH SAND 

page 1 of 4 	 DCN: CT-S3B 	 PROJECTSICECI2015-506-001 Central Wastel(2015-506-001-016 Grain JSIeveHyd.xls]Print Sheet 
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technc~,7 

USDA CLASSIFICATION CHART 	
g 	

&g~~~~h~~~~~~~~ 

Client: CEC Boring No.: 9/17/15 
Client Reference: Central Waste Closure 153-121 Depth (ft): 4-8 
Project No.: 2015-506-001 Sample No.: TP-18B 
Lab ID: 2015-506-001-016 Soil Color: Brown 

90 	 10 

Ô 

100 	90 	80 	70 	60 	50 	40 	30 	20 	10 	0 

PERCENT SAND 

Particle Percent USDA SUMMARY 	Actual Corrected % of Minus 2.0 mm 
Size (mm) Finer Percentage material for USDA Classificat. 

Gravel 4.60 0.00 
2 95.40 Sand 17.18 18.01 

0.05 78.22 Silt 46.43 48.66 
0.002 31.79 Clay 31.79 33.33 

USDA Classification: SILTY CLAY LOAM 

page 2 of 4 
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Client: 
Client Reference 
Project No.: 
Lab ID: 

WASH SIEVE ANALYSIS 
ASTM D 422-63 (2007) 

CEC 
Central Waste Closure 153-121 
2015-506-001 
2015-506-001-016 

eotechfnics 
geuU~thniat & 9evst rtthetit e~stying 

Boring No.: 9/17/15 
Depth (ft): 	4-8 
Sample No.: TP-18B 
Soil Color: Brown 

l Moisture Content of Passinq 3/4" Material 	 Water Content of Retained 3/4" Material 

Tare No.: 
Wt. of Tare & Wet Sample (g): 
Wt. of Tare & Dry Sample (g): 
Weight of Tare (g): 
Weight of Water (g): 
Weight of Dry Soil (g): 

Moisture Content 

2471 Tare No.: 
980.30 Weight of Tare & Wet Sample (g): 
945.40 Weight of Tare & Dry Sample (g): 
98.42 Weight of Tare (g): 
34.90 Weight of Water (g): 

846.98 Weight of Dry Soil (g): 

4.1 Moisture Content (%): 

26 
104.08 
103.39 

7.02 
0.69 

96.37 

0.7 

Wet Weight of -3/4" Sample (g): 21048 
Dry Weight of - 3/4" Sample (g): 20215.0 
Wet Weight of +3/4" Sample (g): 97.06 
Dry Weight of + 3/4" Sample (g): 96.37 
Total Dry Weight of Sample (g): 20311.4 

Weight of the Dry Sample (g): 
Weight of Minus #200 Material (g): 
Weight of Plus #200 Material (g): 

J - Factor (Percent Finer than 3/4"): 

846.98 
714.88 
132.10 

0.99531 

Sieve Sieve Weight of Soil Percent Accumulated Percent Accumulated 

Size Opening Retained Retained Percent Finer Percent 

Retained Finer 
(mm) e/u (%) (%) (%)  

12" 300 0.00 0.00 0.00 100.00 100.00 
6" 150 0.00 0.00 0.00 100.00 100.00 
3" 75 0.00 0.00 0.00 100.00 100.00 
2" 50 0.00 	(*) 0.00 0.00 100.00 100.00 

11/2" 37.5 0.00 0.00 0.00 100.00 100.00 
1" 25.0 28.90 0.14 0.14 99.86 99.86 

3/4" 19.0 68.16 0.33 0.47 99.53 99.53 
1/2" 12.5 6.01 0.71 0.71 99.29 98.82 
3/8" 9.50 4.79 0.57 1.28 98.72 98.26 
#4 4.75 8.73 1.03 2.31 97.69 97.23 

#10 2.00 15.57 1.84 4.14 95.86 95.40 
#20 0.85 16.47 	("• ) 1.94 6.09 93.91 93.47 
#40 0.425 17.96 2.12 8.21 91.79 91.36 
#60 0.250 21.88 2.58 10.79 89.21 88.78 
#140 0.106 	• 30.95 3.65 14.45 85.55 85.15 
#200 0.075 9.74 1.15 15.60 84.40 84.00 
Pan - 714.88 84.40 100.00 - - 

Notes : (") The + 3/4" sieve analysis is based on the Total Dry Weight of the Sample 
(*` ) The - 3/4" sieve analysis is based on the Weight of the Dry Sample 

• 
Tested By 	HL 	Date 	10/1/15 	Checked By 	KC 	Date 	10/14/15 
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HYDROMETER ANALYSIS 
ASTM D 422-63 (2007) 

Client: 	 CEC 
Client Reference: 	Central Waste Closure 153-121 
Project No.: 	2015-506-001 
Lab ID: 	 2015-506-001-016 

eotechncs 
gothnial 	t{nhGit tt'SBing 

• 
Boring No.: 9/17/15 
Depth (ft): 4-8 
Sample No.: TP-18B 
Soil Color: Brown 

Elapsed 
Time 

R 
Measured 

Temp. Composite 
Correction 

R 
Corrected 

N K 
Factor 

Diameter N' 

(min) °C % (mm) % 

0 NA NA NA NA NA NA NA NA 
2 48.5 22.1 6.33 42.2 82.5 0.01311 0.0268 69.3 
5 46.0 22.1 6.33 39.7 77.6 0.01311. 0.0173 65.2 

15 41.0 22.1 6.33 34.7 67.8 0.01311 0.0105 57.0 
31 37.0 22.1 6.33 30.7 60.0 0.01311 0.0075 50.4 
71 33.0 22.1 • 6.33 26.7 52.2 0.01311 0.0051 43.8 

250 27.5 22.6 6.15 21.4 41.8 0.01303 0.0028 35.1 
1440 22.5 22.9 6.04 16.5 32.2 0.01299 0.0012 27.1 

Soil Specimen Data 	 Other Corrections 

	
• 

Tare No.: 	 690 
Wt. of Tare & Dry Material (g): 	150.8 	a - Factor: 	 0.99 
Weight of Tare (g): 	. 	 95.2 
Weight of Deflocculant (g): 	 5.0 	Percent Finer than # 200: 	 84.00 
Weight of Dry Material (g): 	 50.6 

Specific Gravity: 	 2.7 Assumed 

Note: 	Hydrometer test is performed on - # 200 sieve material. 

Tested By 	TO 	Date 	10/6/15 	Checked By 	KC 	Date 	10/14/15 	• 
page 4 of 4 	 OCN: C7-S3B DATEQ~06'AllE3A618RC/ECTSICEC12015-506-001 Central Wastelf2015-506-001-016 Grain JSieveHyd.xlsJPrint Sheet 

544 Braddock Avenue • East Pittsburgii, PA 15112 - Phone (412) 823-7600 • Fax (412) 823-8999 = www.guotechnices.net  



eclient: 
Client Reference: 
Project No.: 
Lab ID: 

Visual Description: 

e~technics 
geotethnitl 	y(1lhtic det4~ 

Boring No.: 	9/17/15 
Depth (ft): 	0-4 
Sample No.: TP-19A 
Test Method STANDARD 

CEC 

Central Waste Closure 153-121 
2015-506-001 

2015-506-001-017 

Brown Clay with small amount of Rock Fragments 

MOISTURE DENSITY RELATIONSHIP 
ASTM D698-12 

Optimum Water Content 
	

15.7 
Maximum Dry Density 
	

110.3 

SDecific Gravitv 	2.80 
Assumed 

\\ _ 

 ~ 
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gested By 	SGB 	Date 10/12/15 	Checked By 	KC 	 Date 1 0/1 3/1 5 
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MOISTURE - DENSITY RELATIONSHIP 
ASTM D698-12 	 • 

Client: 	 CEC 	 Boring No.: 	9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 	0-4 
Project No.: 	 2015-506-001 	 Sample No.: TP-19A 
Lab ID: 	 2015-506-001-017 

Visual Description: 	Brown Clay with small amount of Rock Fragments 

Total Weight of the Sample (g): 
As Received Water Content (%) 
Assumed Specific Gravity: 

Percent Retained on 3/4": 
Percent Retained on 3/8": 
Percent Retained on #4: 
Oversize Material: 
Procedure Used: 

NA 
NA 

2.80 

NA 
NA 
NA 

Not included 
B 

Test Type: 	 STANDARD 
Rammer Weight (lb): 	 5.5 
Rammer Drop (in): 	 12 
Rammer Type: 	MECHAN 
Machine ID: 	 G 	774 
Mold ID: 	 G 	606 
Mold diameter: 	 4" 
Weight of the Mold (g): 	4139 
Volume of the Mold (cm3): 	943 

Mold / Specimen 

Point No. 1 2 3 4 5 
Weight of Mold & Wet Sample (g): 5957 6055 6078 6065 6016 
Weight of Mold (g): 4139 4139 4139 4139 4139 
Weight of Wet Sample (g): 1818 1916 1939 1926 1877 
Mold Volume (cm3): 943 943 943 943 943 

Moisture Content / Density 

Tare Number: 581 607 871 630 875 
Weight of Tare & Wet Sample (g): 325.65 439.70 385.12 424.80 382.66 
Weight of Tare & Dry Sample (g): 298.39 392.80 344.34 368.57 334.11 
Weight of Tare (g): 83.29 82.71 110.31 82.17 109.44 
Weight of Water (g): 27.26 46.90 40.78 56.23 48.55 
Weight of Dry Sample (g): 215.10 310.09 234.03 286.40 224.67 

Wet Density (g/cm3): 1.93 2.03 2.06 2.04 1.99 
Wet Density (pcf): 120.3 126.8 128.3 127.4 124.2 
Moisture Content (%): 12.7 15.1 17.4 19.6 21.6 
Dry Density (pcf): 106.8 110.1 109.3 106.5 102.1 

Zero Air Voids 

Moisture Content (%): 	 15.5 	21.3 	27.0 
Dry Unit Weight (pcf): 	 121.8 	109.5 	99.5 

Tested By 	SGB 	Date 	1 0/1 2/1 5 	Checked By 	KC 	 Date 	1 0/1 3/1 5 	• 
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• SPECIFIC GRAVITY 
ASTM D 854-14 

Client: 	 CEC 	 Boring No.: 9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 	0-4 
Project No.: 	2015-506-001 	 Sample No.: TP-19A 
Lab ID: 	 2015-506-001-017 	 Visual Description: Brown Clay 

(Mlnus No.4 sieve material,oven dried) 

Replicate Number 	 1 	 2 

Pycnometer ID: G 	1255 G 	1504 
Weight of Pycnometer & Soil & Water (g): 747.58 734.43 
Temperature (°C): 25.7 25.3 
Weight of Pycnometer & Water (g): 685.00 672.21 

Tare Number: 2331 927 
Weight of Tare & Dry Soil (g): 193.79 197.43 
Weight of Tare (g): 93.74 97.85 

Ô 

Weight of Dry Soil (g): 
Specific Gravity of Soil @ Measured Temperature: 
Specific Gravity of Water @ Measured Temperature: 
Conversion Factor for Measured Temperature: 

Specific Gravity @ 20° Celsius: 

100.05 99.58 
2.670 2.665 

0.99687 0.99698 
0.99866 0.99877 

2.674 	 2.669 

Average Specific Gravity @ 20° Celsius 	 2.67 

Ô 
Tested By 	TO 	Date 10/5/15 	Checked By 	CLK 	Date 10/9/15 
DCN: CT-S5 Date: 3/5/14 Revision: 20 
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ATTERBERG LIMITS 
ASTM D 4318-10 
	

• 
Client: CEC Boring No.: 9/17/15 
Client Reference: Central Waste Closure 153-121 Depth (ft): 0-4 
Project No.: 2015-506-001 Sample No.: TP-19A 
Lab ID: 2015-506-001-017 Soil Description: BROWN LEAN CLAY 
Note: The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material, Airdried) 
sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description 
Liquid Limit Test 1 2 3 

M 
Tare Number: 250 5 201 U 
Wt. of Tare & Wet Sample (g): 37.79 36.95 37.96 L 
Wt. of Tare & Dry Sample (g): 32.20 31.60 32.59 T 
Weight of Tare (g): 17.14 16.80 17.26 1 
Weight of Water (g): 5.6 5.4 5.4 P 
Weight of Dry Sample (g): 15.1 14.8 15.3 O 

Moisture Content (%): 37.1 36.1 35.0 
1 
N 

Number of Blows: 16 23 30 T 

Plastic Limit Test 	1 	2 	Range Test Results 

Tare Number: 	 143 	444 Liquid Limit (%): 	36 
Wt. of Tare & Wet Sample (g): 	24.83 	22.53 
Wt. of Tare & Dry Sample (g): 	23.98 	21.58 Plastic Limit (%): 	16 
Weight of Tare (g): 	 18.59 	15.99 
Weight of Water (g): 	 0.8 	1.0 Plasticity Index (%): 	20 
Weight of Dry Sample (g): 	5.4 	5.6 

USCS Symbol: 	CL 
Moisture Content (%): 	 15.8 	17.0 	-1.2 
Note: The acceptable range of the two Moisture contents is ± 2.6 

riow Lurve 	 Plasticity Chart 
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SIEVE AND HYDROMETER ANALYSIS 	 `" 
ASTM D 422-63 (2007) 

	
Ce:o

~~~ ~~~~ ger~te~hnical ti, geos nihetic ~e~iin 

Client: 

•
Client Reference 
Project No.: 
Lab ID: 

CEC 
Central Waste Closure 153-121 
2015-506-001 
2015-506-001-017 

g.. . 	g 

Boring No.: 9/17 
Depth (ft): 	0-4 
Sample No.: TP-19A 
Soil Color: Brown 

EJ 

USCS 
USDA 

SIEVE ANALYSIS 	 HYDROMETER 
cobbles gravel 	 sand 	 siit and clay fraction 
cobbles gravel sand silt lcla 

llulllllHul

::JllllulilliIiliiÏiìíìììlï::I!!!ullllllIlullllllllul
I1111~

111►
. 

~IC:'~~ 
lllllllllllllllllllllllllllllllllllllllliUi lllllllll

III 	~,~~ 	,, 
U lllllUlllllllUilUlllUilllUlUllllllillllllllilli 

IIIIIUIIIIIIIIIIIIIIIIIIIIIIUIIIIIIUIIIIIIUUIIIIISIlJ 
Sieve Sizes (mm) 

USCS Summary 
Percentage 

Greater Than #4 Gravel 1.61 
#4 To #200 Sand 17.03 
Finer Than #200 Silf & Clay 81.37 

USCS Symbol: 
CL, TESTED 

USCS Classification: 
LEAN CLAY WITH SAND 

page 1 of 4 	 OCN: CT-S38 DATD3f8øttNS@17t~tBE9TECHNICAL PR0./ECTSICEC12015-506-001 Central Wastel(2015-506-001-017 Grain JSieveHyd.xlsJPrint Sheet 

544 Braddock Avent€e •E.ast Ppt.tsburgh, PA 15112 • Phone (412y 823-7600 • Fax (412) 823-8999 • vuvow.geotectinics,net 

100 	 10 	 1 	 0.1 	 0.01 	 0.001 
Particle Diameter (mm) 



techrcs 
USDA CLASSIFICATION CHART  

Client: CEC Boring No.: 9/17/15 
Client Reference: Central Waste Closure 153-121 Depth (ft): 0-4 
Project No.: 2015-506-001 Sample No.: TP-19A 
Lab ID: 2015-506-001-017 Soil Color: Brown 

90 	 10 

Ô 

Ô 

100 	90 	80 	70 	60 	50 	40 	30 	20 	10 	 0 

PERCENT SAND 

Particle Percent USDA SUMMARY Actual • Corrected % of Minus 2.0 mm 
Size (mm) Finer Percentage material for USDA Classificat. 

Gravel 3.19 0.00 
2 96.81 Sand 19.52 20.16 

0.05 77.30 Silt 45.12 	. 46.61 
0.002 32.18 Clay 32.18 33.23 

USDA Classification: 	CLAYLOAM 

page 2 of 4 
	

DCN: CT33B DATEQLi 	f7SIBRC)/ECTSICEC12015•505-001 Centra/ Wastel(2015-506-001-017 Grain JSieveHyd.xlsjPrint Sheet 	• 

544 $raddock Avenue • E:ast Pittsburgh, PA 15112 • Phar (412) 823-780Q + Fax (412) 823-8999 	w.geotrachinics.net  



WASH SIEVE ANALYSIS 
ASTM D 422-63 (2007) ctechncs gc~T~thnirl. & 	ChpfiC cf~ttng 

•

Client: 
Client Reference: 
Project No.: 
Lab ID: 

CEC 
Central Waste Closure 153-121 
2015-506-001 
2015-506-001-017 

Boring No.: 9/17/15 
Depth (ft): 0-4 
Sample No.: TP-19A 
Soil Color: Brown 

Moisture Content of Passing 3/4" Material 	 Water Content of Retained 3/4" Material 

Tare No.: 
Wt. of Tare & Wet Sample (g) 
Wt. of Tare & Dry Sample (g): 
Weight of Tare (g): 
Weight of Water (g): 
Weight of Dry Soil (g): 

Moisture Content 

700 Tare No.: 28 
934.70 Weight of Tare & Wet Sample (g): 94.57 
907.40 Weight of Tare & Dry Sample (g): 94.10 
88.74 Weight of Tare (g): 6.88 
27.30 Weight of Water (g): 0.47 

818.66 Weight of Dry Soil (g): 87.22 

3.3 Moisture Content (%): 0.5 

Wet Weight of -3/4" Sample (g): 18464 
Dry Weight of - 3/4" Sample (g): 17868.1 
Wet Weight of +3/4" Sample (g): 87.69 
Dry Weight of + 3/4" Sample (g): 87.22 
Total Dry Weight of Sample (g): 17955.4 

Weight of the Dry Sample (g): 
Weight of Minus #200 Material (g): 
Weight of Plus #200 Material (g): 

J - Factor (Percent Finer than 3/4") 

818.66 
669.39 
149.27 

0.9951 

• 

Sieve Sieve Weight of Soil Percent Accumulated Percent Accumulated 
Size Opening Retained Retained Percent Finer Percent 

Retained Finer 
(mm) % % o/D % 

12" 300 0.00 0.00 0.00 100.00 100.00 
6" 150 0.00 0.00 0.00 100.00 100.00 
3" 75 0.00 0.00 0.00 100.00 100.00 
2" 50 . 	0.00 	(*) 0.00 0.00 100.00 100.00 

1 1/2" 37.5 0.00 0.00 0.00 100.00 100.00 
1" 25.0 72.96 0.40 0.40 99.60 99.60 

3/4" 19.0 14.73 0.08 0.49 99.51 99.51 
1/2" 12.5 3.28 0.40 0.40 99.60 99.12 
3/8" 9.50 0.00 0.00 0.40 99.60 99.12 
#4 4.75 5.93 0.72 1.13 98.87 98.39 
#10 2.00 13.00 1.59 2.71 97.29 96.81 
#20 0.85 14.42 	(** ) 1.76 4.47 95.53 95.06 
#40 0.425 16.67 2.04 6.51 93.49 93.04 
#60 0.250 28.74 3.51 10.02 89.98 89.54 
#140 0.106 49.67 6.07 16.09 83.91 83.50 
#200 0.075 17.56 2.14 18.23 81.77 81.37 
Pan - 669.39 81.77 100.00 - - 

Notes : (*) The + 3/4" sieve analysis is based on the Total Dry Weight of the Samp/e 
(** ) The - 3/4" sieve analysis is based on the Weight of the Dry Sample 

Tested By 	HL 	Date 	10/1/15 	Checked By 	KC 	Date 	10/14/15 
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HYDROMETER ANALYSIS 
ASTM D 422-63 (2007) 

Client: 	 CEC 
Client Reference: 	Central Waste Closure 153-121 
Project No.: 	2015-506-001 
Lab ID: 	 2015-506-001-017 

eotechnics 
g~tst~dtnic~l 

 
& 	cs~nsPietit ke5liru~ 

• 
Boring No.: 9/17/15 
Depth (ft): 	0-4 
Sample No.: TP-19A 
Soil Color: Brown 

Elapsed 
Time 

R 
Measured 

Temp. Composite 
Correction 

R 
Corrected 

N K 
Factor 

Diameter N' 

(min) °C °/D (mm) % 

0 NA NA NA NA NA NA NA NA 
2 55.0 22.1 6.33 48.7 86.5 0.01311 0.0250 70.3 
5 50.5 22.1 6.33 44.2 78.5 0.01311 0.0166 63.8 
17 44.5 22.1 6.33 38.2 67.8 0.01311 0.0095 55.2 
30 41.5 22.1 6.33 35.2 62.5 0.01311 0.0074 50.8 
60 38.0 22.1 6.33 31.7 56.3 0.01311 0.0054 45.8 

250 30.5 22.6 6.15 24.4 43.3 . 0.01303 0.0028 35.2 
1440 25.0 • 22.9 6.04 19.0 33.7 0.01299 0.0012 27.4 

Soil Specimen Data 	 Other Corrections 

	
• 

Tare No.: 	 1681 
Wt. of Tare & Dry Material (g): 	158.65 	a - Factor: 	 0.99 
Weight of Tare (g): 	 97.91 
Weight of Deflocculant (g): 	 5.0 	Percent Finer than # 200: 	 81.37 
Weight of Dry Material (g): 	55.74 

Specific Gravity: 	 2.7 Assumed 

Note: 	Hydrometer test is performed on - # 200 sieve material. 

Tested By 	TO 	Date 	10/6/15 	Checked By 	KC 	Date 	10/14/15 	• 
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eclient: 
Client Reference: 
Project No.: 
Lab ID: 

Visual Description: 

felotechnics 
geotChnicl & gemth~tic desg 

Boring No.: 	9/17/15 
Depth (ft): 	4-8 
Sample No.: TP-19B 
Test Method MODIFIED 

CEC 

Central Waste Closure 153-121 
2015-506-001 
2015-506-001-018 

Brown Clay with small amount of Rock Fragments 

MOISTURE DENSITY RELATIONSHIP 
ASTM D1557-12 

Optimum Water Content 
	

12.0 
Maximum Dry Density 
	 121.7 

130 

125 

• 120 

115 

Specific Gravihr 	2.75 
Assumed 

\_ 

I 	~ 

110 

105 

	

5 
	

10 	 15 	 20 
	

25 

Water Content (%) 

	

*rested By 	MF 	Date 	10/13/15 	Checked By 	KC 	 Date 10/15/15 
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MOISTURE - DENSITY RELATIONSHIP 
ASTM D1557-12 

Client: 	 CEC 	 Boring No.: 	9/17/15 	 • 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 	4-8 
Project No.: 	 2015-506-001 	 Sample No.: TP-19B 
Lab ID: 	 2015-506-001-018 

Visual Description: 	Brown Clay with small amount of Rock Fragments 

Test Type: MODIFIED 
Rammer Weight (lb): 10.0 
Rammer Drop (in): 18 
Rammer Type: MECHANICAL 
Machine ID: G 	441 
Mold ID: G 	606 
Mold diameter: 4" 
Weight of the Mold (g): 4139 
Volume of the Mold (cm3): 943 

Total Weight of the Sample (g): 
	

NA 
As Received Water Content (%) 

	
NA 

Assumed Specific Gravity: 
	

2.75 

Percent Retained on 3/4": 
	

NA 
Percent Retained on 3/8": 
	

NA 
Percent Retained on #4: 
	

NA 
Oversize Material: 	 Not included 
Procedure Used: 
	

B 

Mold / Specimen 

Point No. 1 2 3 4 5 
Weight of Mold & Wet Sample (g): 6082 6161 6213 6173 6099 
Weight of Mold (g): 4139 4139 4139 4139 4139 
Weight of Wet Sample (g): 1943 2022 2074 2034 1960 
Mold Volume (cm3): 943 943 943 943 943 

Moisture Content / Density 

Tare Number: 909 878 575 573 580 
Weight of Tare & Wet Sample (g): 419.60 418.30 422.00 421.40 422.90 
Weight of Tare & Dry Sample (g): 396.86 389.36 382.52 375.55 370.58 
Weight of Tare (g): 109.41 110.28 82.40 82.27 84.27 
Weight of Water (g): 22.74 28.94 39.48 45.85 52.32 
Weight of Dry Sample (g): 287.45 279.08 300.12 293.28 286.31 

Wet Density (g/cm3): 2.06 2.14 2.20 	• 2.16 2.08 
Wet Density (pcf): 128.6 133.8 137.2 134.6 129.7 
Moisture Content (%): 7.9 10.4 13.2 15.6 18.3 
Dry Density (pcf): 119.1 121.2 121.3 116.4 109.7 

Zero Air Voids 

Moisture Content (%): 	 12.0 	16.5 	21.0 
Dry Unit Weight (pcf): 	 129.0 	118.0 	108.8 

Tested By 	MF 	Date 	1 0/1 3/1 5 	Checked By 	KC 	 Date 	1 0/1 5/1 5 	• 
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Ô SPECIFIC GRAVITY 
ASTM D 854-14 

Client: 	 CEC 	 Boring No.: 9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 4-8 
Project No.: 	2015-506-001 	 Sample No.: TP-19B 
Lab ID: 	 2015-506-001-018 	 Visual Description: Brown Clay 

(Mlnus No.4 sieve material,oven dried) 

Replicate Number 	 L 
	

I, 

Pycnometer ID: G 	1255 G 	1504 
Weight of Pycnometer & Soil & Water (g): 747.96 734.49 
Temperature (°C): 26.1 26.4 
Weight of Pycnometer & Water (g): 684.94 672.06 

Tare Number: 1092 694 
Weight of Tare & Dry Soil (g): 199.94 194.26 
Weight of Tare (g): 99.14 94.18 

Weight of Dry Soil (g): 100.80 100.08 
Specific Gravity of Soil @ Measured Temperature: 2.668 2.658 
Specific Gravity of Water @ Measured Temperature: 0.99677 0.99669 
Conversion Factorfor Measured Temperature: 0.99856 0.99848 

Specific Gravity @ 20° Celsius: 2.672 2.662 

Average Specific Gravity @ 20° Celsius 	 2.67 

• 
Tested By 	TO 	Date 10/5/15 	Checked By 	CLK 	Date 10/9/15 

DCN: CT-S5 Date: 3/5/14 Revision: 20 
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ATTERBERG LIMITS 
ASTM D 4318-10 
	

• 
Client: CEC Boring No.: 9/17/15 
Client Reference: Central Waste Closure 153-121 Depth (ft): 4-8 
Project No.: 2015-506-001 Sample No.: TP-19B 
Lab ID: 2015-506-001-018 Soil Description: BROWN LEAN CLAY 
Note: The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material, Airdried) 
sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description. 
Liquid Limit Test 1 2 3 

M 
Tare Number: 155 213 243 U 
Wt. of Tare & Wet Sample (g): 38.98 40.64 40.84 L 
Wt. of Tare & Dry Sample (g): 33.90 35.07 35.19 T 
Weight of Tare (g): 18.39 18.56 18.89 1 
Weight of Water (g): 5.1 5.6 5.7 P 
Weight of Dry Sample (g): 15.5 16.5 16.3 O 

1 
Moisture Content (%): 32.8 33.7 34.7 N 
Number of Blows: 32 26 20 T 

Plastic Limit Test 	1 	2 	Range Test Results 

Tare Number: 	 169 	187 Liquid Limit (%): 	34 
Wt. of Tare & Wet Sample (g): 	25.30 	25.21 
Wt. of Tare & Dry Sample (g): _ 	24.43 	24.30 Plastic Limit (%): 	17 
Weight of Tare (g): 	 19.29 	19.09 
Weight of Water (g): 	 0.9 	0.9 Plasticity Index (%): 	17 
Weight of Dry Sample (g): 	5.1 	5.2 

USCS Symbol: 	CL 
Moisture Content (%): 	 16.9 	17.5 	-0.5 
Note: The acceptable range of the two Moisture contents is ± 2.6 

Flow Curve 	 Plasticity Chart 
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Tested By 	JP 	Date. 	10/8/15 	Checked By 	CLK 	Date 10/9/15 
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SIEVE AND HYDROMETER ANALYSIS 	Ce:otechnics 
ASTM D 422-63 (2007) 	 g~trhpic~j gt5~hetic ~vn 

Ô 

Client: 
Client Reference 
Project No.: 
Lab ID: 

CEC 
Central Waste Closure 153-121 
2015-506-001 
2015-506-001-018 

9 

Boring No.: 9/17 
Depth (ft): 	4-8 
Sample No.: TP-19B 
Soil Color: Brown 

Ô 

SIEVE ANALYSIS 	 HYDROMETER 
uscs 
USDA 

cobbles gravel 	 sand 	 silt and clay fraction 
cobbles gravel sand silt lcla 

eiiii~~uii~iii~~;~110 ,.~~~ 
IHIIIIIUIIIIIIIIUUIIIIIIUIIIIIIIIUIIIINIII!ijllllll

.~~~  
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Sieve Sizes (mm) 
USCS Summary 

Percentage 

Greater Than #4 Gravel 3.65 
#4 To #200 Sand 17.62 
Finer Than #200 Silt & Clay 78.72 

USCS Symbol: 
CL, TESTED 

USCS Classification: 
LEAN CLAY WITH SAND 
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USDA CLASSIFICATION CHART 	

&g"hei;g 

Client: 	 CEC 	 Boring No.: 9/17/15 	 • 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 4-8 
Project No.: 	2015-506-001 	 Sample No.: TP-19B 
Lab ID: 	 2015-506-001-018 	 Soil Color: Brown 

90 	 10 

100 	90 	80 	70 	60 	50 	40 	30 	20 	10 	0 

PERCENTSAND 

Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm 
Size (mm) Finer Percentage material for USDA Classificat. 

Gravel 5.73 0.00 
2 94.27 Sand 19.61 20.80 

0.05 74.66 Silt 44.39 47.09 
0.002 30.27 Clay 30.27 32.11 

USDA Classification: 	CLAYLOAM 
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Client: 
Client Reference: 
Project No.: 
Lab ID: 

WASH SIEVE ANALYSIS 
ASTM D 422-63 (2007) 

CEC 
Central Waste Closure 153-121 
2015-506-001 
2015-506-001-018 

eotechnîcs 
qr~tpchni~al ~ easynentir tesirg 

Boring No.: 9/17/15 
Depth (ft): 	4-8 
Sample No.: TP-19B 
Soil Color: Brown 

Moisture Content of Passing 3/4" Material 	 Water Content of Retained 3/4" Material 

e No.: 
of Tare & Wet Sample (g): 
of Tare & Dry Sample (g): 

ight of Tare (g): 
ight of Water (g): 
ight of Dry Soil (g): 

Moisture Content 

18 Tare No.: 46 
1152.00 Weight of Tare & Wet Sample (g): 159.13 
1127.70 Weight of Tare & Dry Sample (g): 158.49 
202.67 Weight of Tare (g): 6.91 
24.30 Weight of Water (g): 0.64 

925.03 Weight of Dry Soil (g): 151.58 

2.6 Moisture Content (%): 0.4 

Wet Weight of -3/4" Sample (g): 19846 
Dry Weight of - 3/4" Sample (g): 19338.0 
Wet Weight of +3/4" Sample (g): 152.22 
Dry Weight of + 3/4" Sample (g): 1 51 .58 
Total Dry Weight of Sample (g): 19489.6 

Weight of the Dry Sample (g): 	 925.03 
Weight of Minus #200 Material (g): 	 733.91 
Weight of Plus #200 Material (g): 	 191.12 

J - Factor (Percent Finer than 3/4"): 	 0 

~ 
Sieve Sieve Weight of Soil Percent Accumulated Percent Accumulated 
Size Opening Retained Retained Percent Finer Percent 

Retained Finer 
(mm) % % % % 

12" 300 0.00 0.00 0.00 100.00 100.00 
6" 150 0.00 0.00 0.00 100.00 100.00 
3" 75 0.00 0.00 0.00 100.00 100.00 
2" 50 0.00 	(*) 0.00 0.00 100.00 100.00 

1 1/2" 37.5 0.00 0.00 0.00 100.00 100.00 
1" 	• 25.0 97.48 0.50 0.50 99.50 99.50 

3/4" 19.0 54.74 0.28 0.78 99.22 99.22 
1/2" 12.5 3.09 0.33 0.33 99.67 98.89 
3/8" 9.50 6.44 0.70 1.03 98.97 98.20 
#4 4.75 17.29 1.87 2.90 97.10 96.35 

#10 2.00 19.37 2.09 4.99 95.01 94.27 
#20 0.85 17.50 	(*'' ) 1.89 6.89 93.11 92.39 
#40 0.425 19.61 2.12 9.01 	 ' 90.99 90.29 
#60 0.250 31.87 3.45 12.45 87.55 86.87 
#140 0.106 56.23 6.08 18.53 81.47 80.84 
#200 0.075 19.72 2.13 20.66 79.34 78.72 
Pan - 733.91 79.34 100.00 - - 

• 

Notes : (`) The + 3/4" sieve ana/ysis is based on the Total Dry Weight of the Sample 
("` ) The - 3/4" sieve analysis is based on the Weight of the Dry Sample 

Tested By 	HL 	Date 	10/1/15 	Checked By 	KC 	Date 	10/14/15 
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HYDROMETER ANALYSIS 
ASTM D 422-63 (2007) 

Client: 	 CEC 
Client Reference: 	• Central Waste Closure 153-121 
Project No.: 	2015-506-001 
Lab ID: 	 2015-506-001-018 

~8 Orechnícs 
g~ar~~hnicaj ~ gfnthetic ir~a~g 

• 
Boring No.: 9/17/15 
Depth (ft): 	4-8 
Sample No.: TP-19B 
Soil Color: Brown 

Elapsed 
Time 

R 
Measured 

Temp. Composite 
Correction 

R 
Corrected 

N K 
Factor 

Diameter N' 

(min) °C % mm % 

0 NA NA NA NA NA NA NA NA 
2 49.5 22.1 6.33 43.2 86.8 0.01311 0.0265 68.3 
5 46.0 22.1 6.33 39.7 79.7 0.01311 0.0173 62.8 
15 41.5 22.1 6.33 35.2 70.7 0.01311 0.0104 55.7 
30 38.0 22.1 6.33 31.7 63.7 0.01311 0.0076 50.1 
60 34.0 22.1 6.33 27.7 55.6 0.01311 0.0055 43.8 
250 27.5 22.6 6.15 21.4 42.9 0.01303 0.0028 33.8 
1440 22.0 22.9 6.04 16.0 32.1 0.01299 0.0012 25.3 

Soil Specimen Data 	 Other Corrections 

	
• 

Tare No.: 	 2331 
Wt. of Tare & Dry Material (g): 	147.91 	 a - Factor: 	 0.99 
Weight of Tare (g): 	 93.65 
Weight of Deflocculant (g): 	 5.0 	Percent Finer than # 200: 	 78.72 
Weight of Dry Material (g): 	 49.26 

Specific Gravity: 	 2.7 Assumed 

Note: 	Hydrometer test is pen`ormed on - # 200 sieve material. 

Tested By 	TO 	Date 	10/6/15 	Checked By 	KC 	Date 	10/14/15 	• 
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PERMEABILITY TEST 
ASTM D 5084-10 g 

tcchnics 
aeotechnicdl & geosvnthetic testing 

Client: CEC Boring No.: 9/17/15 
Client Project: Central Waste Closure 153-121 Depth (ft): 4-8 
Project No.: 2015-506-001 Sample No.: TP-19B 
Lab ID No.: 2015-506-001-018 

AVERAGE PERMEABILITY = 1.8E-08 cm/sec @ 20°C 
AVERAGE PERMEABILITY = 1.8E-10 m/sec @ 20°C 

TOTAL FLOW vs. ELAPSED TIME 
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PORE VOLUMES EXCHANGED vs. PERMEABILITY 
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PORE VOLUMES EXCHANGED 

Tested By: 	TRE 	Date: 10/22/15 Checked By: 	 KC 	Date: 11/2/15 
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eo~echnicS 
P E RM EAB I LITY TEST ~eotechnical & geosynthetic test;ng 

ASTM D 5084-10 • 

Client: 	CEC Boring No.: 	9/17/15 
Client Project: 	Central Waste Closure 153-121 	Depth (ft): 	4-8 
Project No.: 	2015-506-001 Sample No.: TP-19B 
Lab ID No.: 	2015-506-001-018 

Specific Gravity: 2.70 	Assumed 
Sample Condition: Remolded 

Visual Description: 	Brown Sandy Clay 

MOISTURE CONTENT: BEFORE TEST AFTER TEST 

Tare Number 1731 729 
Weight of Tare & Wet Sample (g) 237.12 1037.50 
Weight of Tare & Dry Sample (g) 218.44 892.40 
Weight of Tare (g) 83.39 86.28 
Weight of Water (g) 18.68 145.10 
Weight of Dry Sample (g) • 135.05 806.12 

Moisture Content (%) 13.8 18.0 

• 
SPECIMEN: BEFORE TEST AFTER TEST 

Weight of Tube & Wet Sample (g) 2245.50 NA 
Weight of Tube (g) 1344.00 NA 
Weight of Wet Sample (g) 901.50 	 . 934.51 
Length 1 (in) 	. 3.998 4.022 
Length 2 (in) 3.998 4.026 
Length 3 (in) 3.998 4.031 
Top Diameter (in) 2.870 2.920 
Middle Diameter (in) 2.870 2.921 
Bottom Diameter (in) 2.870 2.918 

Average Length (in). . 	4.00 4.03 
Average Area (inZ) 6.47 6.70 
Sample Volume (cm3) 423.96 441.74 
Unit Wet Weight (g/cm 3) 2.13 	• 2.12 
Unit Wet Weight (pcf) 132.7 132.1 
Unit Dry Weight (pcf) 116.6 111.9 
Unit Dry Weight (g/cm3) 1.87 1.79 
Void Ratio, e 0.45 0.51 
Porosity, n 0.31 0.34 
Pore Volume (cm3) 130.6 148.4 
Total Weight of Sample After Test (g) 951.3 • 

Tested By: 	TRE 	Date: 	10/22/15 	Checked By: 	KC Date: 	11/2/15 
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eG~GGh~nit~GfS 
PERMEABILITY TEST 	eotechnical& 	y 	g 

Ô 

ASTM D 5084-10 

Client: CEC Boring No.: 	9/17/15 
Client Project: Central Waste Closure 153-121 Depth (ft): 	4-8 
Project No.: 2015-506-001 Sample No.: TP-19B 
Lab ID No.: 2015-506-001-018 

Pressure Heads (Constant) Final Sample Dimensions 
Top Cap (psi) 67.5 Sample Length (cm), L 10.23 
Bottom Cap (psi) 70.0 Sample Diameter (cm) 7.42 
Cell (psi) 75.0 Sample Area (cmZ), A 43.19 
Total Pressure Head (cm) 175.8 Inflow Burette Area (cm2), a-in 0.891 
Hydraulic Gradient 17.19 Outflow Burette Area (cm2), a-out 0.915 

B Parameter (%) 96 

AVERAGE PERMEABILITY = • 1.8E-08 cm/sec @ 20°C 
AVERAGE PERMEABILITY = 1.8E-10 	m/sec @ 20°C 

DATE 	TIME 	ELAPSED TOTAL TOTAL TOTAL 	FLOW 	TEMP. INCREMENTAL 
TIME INFLOW OUTFLOW HEAD PERMEABILITY 

t h 	(0 flow) @ 20°C 
• (mm/dd/yy) 	(hr) (min) 	(hr) (cm3) (cm3) (cm) 	(1 stop) 	(°C) (cm/sec) 

10/25/15 	18 14 	0.000 0.0 0.0 200.0 	0 	20.5 NA 
10/27/15 	7 15 	37.017 2.1 0.4 197.3 	0 	20.4 1.1 E-08 
10/27/15 	19 40 	49.433 2.5 0.6 196.5 	0 	21.6 9.OE-09 
10/28/15 	7 15 	61.017 3.0 1.5 195.1 	0 	20.0 1.9E-08 
10/28/15 	19 55 	73.683 3.8 2.2 193.4 	0 	21.5 1.9E-08 
10/29/15 	7 25 	85.183 4.4 2.8 192.1 	0 	20.8 1.7E-08 
10/29/15 	20 15 	98.017 5.0 3.5 190.7 	0 	21.5 1.7E-08 
10/30/15 	7 20 	109.100 5.7 4.1 189.2 	1 	20.0 2.OE-08 

• 
Tested By: 	TRE 	Date: 10/22/15 Checked By: 	KC 	Date: 	11/2/15 
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MOISTURE DENSITY RELATIONSHIP 
ASTM D1557-12 

Boring No.: 9/17/15 
Depth (ft): 0-4 
Sample No.: TP-20A 
Test Method MODIFIED 

CEC 
Central Waste Closure 153-121 
2015-506-001 
2015-506-001-019 

• 

SDecific Gravitv 	2.70 
Assumed 

_ 
\,_ 

1 

10 	 15 	 20 	 25 
Water Content (%) 

130 
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5 

• 

C techr.cs g~tt~chni~al ~ g~~yyntheCiG 4e1n~ 

Client: 
Client Reference: 
Project No.: 
Lab ID: 

Visual Description Brown Clay with Rock Fragments 

Optimum Water Content 
	

12.9 
Maximum Dry Density 	 119.8 

Tested By 	AMC 	Date 10/10/15 	Checked By 	KC 	 Date 10/12/15 	• 
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(techrucs 
• 

MOISTURE - DENSITY RELATIONSHIP 	
~ihn`cai&Qesr,tneicresíg 

40client: 

ASTM D1557-12 

CEC 	 Boring No.: 	9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 	0-4 
Project No.: 	 2015-506-001 	 Sample No.: TP-20A 
Lab ID: 	 2015-506-001-019 

Visual Description: 	Brown Clay with Rock Fragments 

Total Weight of the Sample (g): NA 
As Received Water Content (%): NA 
Assumed 	Specific Gravity: 2.70 

Percent Retained on 3/4": NA 
Percent Retained on 3/8": NA 
Percent Retained on #4: NA 
Oversize Material: Not inciuded 
Procedure Used: C 

Test Type: MODIFIED 
Rammer Weight (lb): 10.0 
Rammer Drop (in): 18 
Rammer Type: 	MECHANICAL 
Machine ID: 	 G 441 
Mold ID: 	 G 1389 
Mold diameter: 6" 
Weight of the Mold (g): 6364 
Volume of the Mold (cm3): 2125 

Mold / Specimen 

Point No. 
Weight of Mold & Wet Sample (g): 
Weight of Mold (g): 

eight of Wet Sample (g): 
¶vloid Volume (cm3): 

10696 10938 11002 10902 10764 
6364 6364 6364 6364 6364 
4332 4574 4638 4538 4400 
2125 2125 2125 2125 2125 

Moisture Content / Density 

Tare Number: 785 1459 1718 594 604 
Weight of Tare & Wet Sample (g): 676.70 600.70 599.20 609.50 608.30 
Weight of Tare & Dry Sample (g): 624.60 543.80 532.80 535.30 525.80 
Weight of Tare (g): 85.60 78.90 82.40 81.10 86.70 
Weight of Water (g): 52.10 56.90 66.40 74.20 82.50 
Weight of Dry Sample (g): 539.00 464.90 450.40 454.20 439.10 

Wet Density (g/cm3): 2.04 2.15 2.18 2.14 2.07 
Wet Density (pcf): 127.2 134.3 136.2 133.3 129.2 
Moisture Content (%): 9.7 .12.2 14.7 16.3 18.8 
D 	Density(pcf): 116.0 119.7 118.7 114.5 108.8 

Zero Air Voids 

Moisture Content (%): 	 12.5 	16.8 	21.0 
Dry Unit Weight pc : 	 126.0 	116.0 	107.5 

,r 	AMC 	Date 	10/10/15 	Checked By 	KC 	 Date 	10/12/15 
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690 
194.87 
95.23 

99.64 
2.665 

0.99710 
0.99889 

2.668 

924 
200.05 
99.73 

100.32 	• 
2.637 

0.99710 
0.99889 

2.640 

Tare Number: 
Weight of Tare & Dry Soil (g): 
Weight of Tare (g): 

Weight of Dry Soil (g): 
Specific Gravity of Soil @ Measured Temperature: 
Specific Gravity of Water @ Measured Temperature: 
Conversion Factor for Measured Temperature: 

Specific Gravity @ 20° Celsius: 

SPECIFIC GRAVITY 
ASTM D 854-14 

techrìcs 
gEootkChnidl w geasynthetiC tE~itrtg 

Ô 

Client: 
	

CEC 
	

Boring No.: 9/17/15 
Client Reference: 
	

Central Waste Closure 153-121 
	

Depth (ft): 	0-4 
Project No.: 
	

2015-506-001 
	

Sample No.: TP-20A 
Lab ID: 
	

2015-506-001-019 
	

Visual Description: Brown Clay 

(Mlnus No.4 sieve material,oven dried) 

Replicate Number 	. 	 1 	 2 

Pycnometer ID: 	 G 	1255 	 G 1504 
Weight of Pycnometer & Soil & Water (g): 	 747.36 	 734.55 
Temperature (°C): 	 24.8 	 24.8 
Weight of Pycnometer & Water (g): 	 685.11 	 672.27 

Average Specific Gravity @ 20° Celsius 	 2.65 

Tested By 	TO 	Date 10/5/15 	Checked By 	CLK 	Date 10/9/15 
DCN: CT-S5 Date: 3/5/14 Revision: 20 
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• eótechrcs 
g~ut>~thnfcaf & 	ynthetiG €eng 

ATTERBERG LIMITS 
• ASTM D 4318-10 

Client: CEC Boring No.: 9/17/15 
Client Reference: Central Waste Closure 153-121 Depth (ft): 0-4 
Project No.: 2015-506-001 Sample No.: TP-20A 
Lab ID: 2015-506-001-019 Soil Description: BROWN LEAN CLAY 
Note: The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material, Airdried) 
sieve material. See the "Sieve and HydrometerAnalysis" graph page for the complete material description . 
Liquid Limit Test 1 2 3 

M 
Tare Number: 313 210 1223 u 
Wt. of Tare & Wet Sample (g): 38.64 38.62 30.89 L 
Wt. of Tare & Dry Sample (g): 32.97 33.23 25.60 T 
Weight of Tare (g): 18.40 18.49 10.77 1 
Weight of Water (g): 5.7 5.4 5.3 P 
Weight of Dry Sample (g): 14.6 14.7 14.8 O 

1 
Moisture Content (%): 38.9 36.6 35.7 N 
Number of Blows: 17 24 30 T 

Plastic Limit Test 	 1 	2 	Range Test Results 

Tare Number: 	 216 	237 Liquid Limit (%): 	37 
Wt. of Tare & Wet Sample (g): 	25.49 	25.31 
Wt. of Tare & Dry Sample (g): 	24.55 	24.36 Plastic Limit (%): 	17 
Weight of Tare (g): 	 19.22 	18.78 
Weight of Water (g): 	 0.9 	0.9 Plasticity Index (%): 	20 
Weight of Dry Sample (g): 	5.3 	5.6 

USCS Symbol: 	CL 
Moisture Content (%): 	 17.6 	17.0 	0.6 
Note: The acce table range of the two Moisture contents is ± 2.6 
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• Tested ByRAL 	Date 	10/9/15 	Checked 	 CLK 	Date 10/1 1 By 	 0/ 5 
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SIEVE AND HYDROMETER ANALYSIS 	 tech
w

~~ c ,~+~, 
ASTM D 422-63 (2007) 	~~vs mih[ ieq9" g 	~ . . . . ~ 	~ ng 

Boring No.: 9/17 
Depth (ft): 0-4 	 • 
Sample No.: TP-20A 
Soil Color: Brown 

Client: 
	

CEC 
Client Reference: 
	

Central Waste Closure 153-121 
Project No.: 
	

2015-506-001 
Lab ID: 
	

2015-506-001-019 

USCS 
USDA 

SIEVE ANALYSIS 	 HYDROMETER 
cobbles gravel sand silt and clay fraction 
cobbles gravel sand silt lcla 

1~A~1'1 	■~I 
_llIIllilUlIiIlIiiUllIlliiilllÌlìïi!UllIllIiUlIIlllIil'-

.;,, ~~ 
:lllilliillllliliiulllllIlillllIilluiliI!!llllllllllllU 

lllillilUlllilliillliillilUlililiiiililliliillliiIiU
l .,.~ 

jlliillillllliliiUlilillllUliiilllilllliilillliiilliil 
Sieve Sizes (mm) 

USCS Summary 
Percentage 

Greater Than #4 Gravel 5.90 
#4 To #200 Sand 19.70 
Finer Than #200 Silt & Clay 74.40 

USCS Symbol: 
CL, TESTED 

USCS Classification: 
LEAN CLAY WITH SAND 

page 1 of 4 	DCN: CT-S3B DAT6d/BfmIN~OtE9TECHN/CAL PROJECTSICEC12015-506-001 Central Wastel(2015-506-001-019 Grain JSieveHyd.xls]Pnnt Sheet 
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• 

etechrics 

USDA CLASSIFICATION CHART 	
9~trrhni~al&geynth tiece(ng 

• Client: 	 CEC 	 Boring No.: 9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 	0-4 
Project No.: 	2015-506-001 	 Sample No.: TP-20A 
Lab ID: 	 2015-506-001-019 	 Soil Color: Brown 

90 	 10 

100 	90 	80 	70 	60 	50 	40 	30 	20 	10 	0 

PERCENT SAND 

Part Ici e Percent 
Size (mm) 	Finer 

2 	91.92 

	

0.05 	70.07 

	

0.002 	28.81 

• page 2 of 4 

USDA SUMMARY 	Actual 
Percenta 

Gravel 8.08 
Sand 21.85 
Silt 41.26 

Clay 28.81 

USDA Classification: CLAY LOAM 

Corrected % of Minus 2.0 mm 
material for USDA Classificat. 

0.00 
23.77 
44.89 
31.34 

DCN: CT-S3B DATEO tLB'R!lF3ASIBR[S/ECTSICECI2015-506-001 Central Waste1J2015-506-001-019 Grain JSieveHyd.xlsJPrint Sheet 
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Client: 
Client Reference: 
Project No.: 
Lab ID: 

WASH SIEVE ANALYSIS 
ASTM D 422-63 (2007) 

CEC 
Central Waste Closure 153-121 
2015-506-001 
2015-506-001-019 

eotechrcs 
gthni~al 	ynthetic teg 

Boring No.: 9/17/15 	 • 
Depth (ft): 	0-4 
Sample No.: TP-20A 
Soil Color: Brown 

l Moisture Content of Passinq 3/4" Material 	 Water Content of Retained 3/4" Material 	 ~ 

are No.: 
✓t. of Tare & Wet Sample (g) 
A. of Tare & Dry Sample (g): 
✓eight of Tare (g): 
Jeight of Water (g): 
✓eight of Dry Soil (g): 

Moisture Content 

1431 Tare No.: 
1040.30 Weight of Tare & Wet Sample (g): 

960.00 Weight of Tare & Dry Sample (g): 
144.41 Weight of Tare (g): 
80.30 Weight of Water (g): 

815.59 Weight of Dry Soil (g): 

9.8 Moisture Content (%): 

1694 
893.90 
883.60 
83.56 
10.30 

800.04 

~ 

Wet Weight of -3/4" Sample (g): 21788 
Dry Weight of - 3/4" Sample (g): 19835.1 
Wet Weight of +3/4" Sample (g): 810.31 
Dry Weight of + 3/4" Sample (g): 800.01 
Total Dry Weight of Sample (g): 20635.1 

Weight of the Dry Sample (g): 
Weight of Minus #200 Material (g): 
Weight of Plus #200 Material (g): 

J - Factor (Percent Finer than 3/4"): 

815.59 
631.30 
184.29 

0.96121 

Sieve Sieve Weight of Soil Percent Accumulated Percent Accumulated 
Size Opening Retained Retained Percent Finer Percent 

Retained Finer 
(mm) °/u % % % 

12" 300 0.00 0.00 0.00 100.00 100.00 
6" 150 0.00 0.00 0.00 100.00 100.00 
3" 75 0.00 0.00 0.00 100.00 100.00 
2" 50 364.05 	(`) 1.74 1.74 98.26 98.26 

1 1/2" 37.5 251.43 1.20 2.94 97.06 97.06 
1" 25.0 109.86 0.53 3.47 96.53 96.53 

3/4" 19.0 84.97 0.41 3.88 96.12 96.12 
1/2" 12.5 0.00 0.00 0.00 100.00 96.12 
3/8" 9.50 4.18 0.51 0.51 • 99.49 95.63 
#4 4.75 12.99 1.59 2.11 97.89 94.10 
#10 2.00 18.53 2.27 4.38 95.62 91.92 
#20 0.85 19.12 	("" ) 2.34 6.72 93.28 89.66 
#40 0.425 19.51 2.39 9.11 90.89 87.36 
#60 0.250 33.48 4.11 13.22 86.78 83.42 

#140 0.106 57.10 7.00 20.22 79.78 76.69 
#200 0.075 19.38 2.38 22.60 77.40 74.40 
Pan - 631.30 77.40 100.00 - - 

Notes : (*) The + 3/4" sieve analysis is based on the Total Dry Weight of the Sample 
("` ) The - 3/4" sieve analysis is based on the Weight of the Dry Sample 

Tested By 	PC 	Date 	10/2/15 	Checked By 	KC 	Date 	10/14/15 
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eotechncs 
HYDROMETER ANALYSIS 

	
geo~erhnical & ynthetic teting 

ASTM D 422-63 (2007) 

• 
Client: 
Client Reference: 
Project No.: 
Lab ID:  

CEC 
Central Waste Closure 153-121 
2015-506-001 
2015-506-001-019 

Boring No.: 9/17/15 
Depth (ft): 0-4 
Sample No.: TP-20A 
Soil Color: Brown 

Elapsed 
Time 

R 
Measured 

Temp. Composite 
Correction 

R 
Corrected 

N K 
Factor 

Diameter N' 

(min) °C % (mm) % 

0 NA NA NA NA NA NA NA NA 
2 49.5 22.1 6.33 43.2 85.1 0.01311 0.0265 63.3 
5 45.5 22.1 6.33 39.2 77.2 0.01311 0.0174 57.4 
15 40.5 22.1 6.33 34.2 67.3 0.01311 0.0105 50.1 
30 37.0 22.1 6.33 30.7 60.4 0.01311 0.0077 45.0 
60 34.0 22.1 6.33 27.7 54.5 0.01311 0.0055 40.6 

250 28.0 22.6 6.15 21.9 43.1 0.01303 0.0028 32.0 
1440 22.5 22.9 6.04 16.5 32.4 0.01299 0.0012 24.1 

a 
Soil Specimen Data 	 Other Corrections 

Tare No.: 	 950 
Wt. of Tare & Dry Material (g): 	154.93 	a - Factor: 	 0.99 
Weight of Tare (g): 	 99.68 
Weight of Deflocculant (g): 	 5.0 	Percent Finer than # 200: 	 74.40 
Weight of Dry Material (g): 	50.25 

Specific Gravity: 	 2.7 Assumed 

Note: 	Hydrometer test is performed on - # 200 sieve material. 

• Tested By 	TO 	Date 	10/6/15 	Checked By 	KC 	Date 	10/14/15 
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E.: techncs 
g~t~chni~i 	synth~tac tE~ng 

MOISTURE DENSITY RELATIONSHIP 
ASTM D698-12 	 • 

Client: 	 CEC 	 Boring No.: 	9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 	4-8 
Project No.: 	2015-506-001 	 Sample No.: TP-20B 
Lab ID: 	 2015-506-001-020 	 Test Method STANDARD 

Visual Description: 	Brown Clay with small amount of Rock Fragments 

Optimum Water Content 
	

14.1 
Maximum Dry Density 	 114.0 

Specific GravitV 	2.70 
Assumed 	' 

---------- ------- 

- I 
' 

10 	 15 	 20 	 25 
Water Content (%) 

Tested By 	SGB 	Date 	10/10/15 	Checked By 	KC 	 Date 10/12/15 	• 
page 1 of 2 	DCN:CT-S12 DATE.•5/1/13 REV/SION: 14 
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NA 
NA 

2.70 

NA 
NA 
NA 

Not included 
B 

Total Weight of the Sample (g): 
As Received Water Content (%): 
Assumed Specific Gravity: 

Percent Retained on 3/4": 
Percent Retained on 3/8": 
Percent Retained on #4: 
Oversize Material: 
Procedure Used: 

Test Type: 	 STANDAR 
Rammer Weight (lb): 	 5. 
Rammer Drop (in): 	 1 
Rammer Type: 	MECHANICAL 
Machine ID: 	 G • 774 
Mold ID: 	 G 606 
Mold diameter: 4" 
Weight of the Mold (g): 4139 
Volume of the Mold (cm3): 943 

technics 
MOISTURE - DENSITY RELATIONSHIP 	

9 	g3ntnetittc~ising 

ASTM D698-12 

CEC 	 Boring No.: 	9/17/15 
Central Waste Closure 153-121 	 Depth (ft): 	4-8 
2015-506-001 	 Sample No.: TP-20B 
2015-506-001-020 

Brown Clay with small amount of Rock Fragments 

• 
Client: 
Client Reference: 
Project No.: 
Lab ID: 

Visual Description: 

Mold / Specimen 

Weight of Mold & Wet Sample (g): 5980 6053 6110 6102 6058 
Weight of Mold (g): 4139 4139 4139 4139 4139 
INeight of Wet Sample (g): 1841 1914 1971 1963 1919 
Mold Volume (cm3): 943 943 943 943 943 

Moisture Content / Density 

Tare Number: 917 599 587 1706 1705 
Weight of Tare & Wet Sample (g): 391.89 351.39 372.72 362.89 380.94 
Weight of Tare & Dry Sample (g): 366.57 322.64 335.96 322.65 332.78 
Weight of Tare (g): 109.88 83.97 82.22 82.80 83.14 
Weight of Water (g): 25.32 .28.75 36.76 40.24 48.16 
Weight of Dry Sample (g): 256.69 238.67 253.74 239.85 249.64 

Wet Density (g/cm3): 1.95 2.03 2.09 2.08 2.03 
Wet Density (pcf): 121.8 126.7 130.4 129.9 127.0 
Moisture Content (%): 9.9 12.0 14.5 16.8 19.3 
Dry Density (pct): 	. 110.9 113.0 113.9 111.2 106.4 

Zero Air Voids 

Moisture Content (%): 	 13.5 	17.9 	22.3 
Dry Unit Weight (pcf): 	 123.5 	113,6 	105.2 

Orested By 	SGB 	Date 	1 0/1 0/1 5 	Checked By 	KC 	 Date 	1 0/1 2/1 5 
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(eØtechr:îcs 

g~atrhnl geynthetie sAr+g 

SPECIFIC GRAVITY 
	

Ô 
ASTM D 854-14 

Client: 	 CEC 	 Boring No.: 9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 4-8 
Project No.: 	2015-506-001 	 Sample No.: TP-20B 
Lab ID: 	 2015-506-001-020 	 Visual Description: Brown Clay 

(Mlnus No.4 sieve material,oven dried) 

Replicate Number 	 1 	 2 

Pycnometer ID: G 	1255 G 	1504 
Weight of Pycnometer & Soil & Water (g): 747.63 734.88 
Temperature (°C): 	. 26.4 26.7 
Weight of Pycnometer & Water (g): 684.90 672.02 

Tare Number: 2471 700 
Weight of Tare & Dry Soil (g): 198.5 189.21 
Weight of Tare (g): 98.32 88.64 

Weight of Dry Soil (g): 100.18 100.57 
Specific Gravity of Soil @ Measured Temperature: 2.675 2.667 
Specific Gravity of Water @ Measured Temperature: 0.99669 0.99660 
Conversion Factor for Measured Temperature: 0.99848 0.99839 

Specific Gravity @ 20° Celsius: 2.679 2.671 

Average Specific Gravity @ 20° Celsius 	 2.67 

Tested By 	TO 	Date 10/5/15 	Checked By 	CLK 	Date 10/9/15 
DCN: CT-S5 Date: 3/5/14 Revision: 20 
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e•otec h n cs 
gr~echnil 	ynthFc teiing 

ATTERBERG LIMITS 
• ASTM D 4318-10 

Client: CEC Boring No.: 9/17/15 
Client Reference: Central Waste Closure 153-121 Depth (ft): 4-8 
Project No.: 2015-506-001 • Sample No.: TP-20B 
Lab ID: 2015-506-001-020 Soil Description: BROWN LEAN CLAY 
Note: The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material, Airdried) 
sieve material. See the "Sieve and HydrometerAnalysis" graph page for the complete material description 

Liquid Limit Test 1 2 3 
M 

Tare Number: 193 197 213 U 
Wt. of Tare & Wet Sample (g): 39.73 39.36 41.46 L 
Wt. of Tare & Dry Sample (g): 35.10 34.56 36.32 T 
Weight of Tare (g): 18.00 17.44 18.56 1 
Weight of Water (g): 4.6 4.8 5.1 P 
Weight of Dry Sample (g): 17.1 17.1 17.8 O 

1 
Moisture Content (%): 27.1 28.0 28.9 N 
Number of Blows: 31 21 16 T 

Plastic Limit Test 	 1 	2 	Range Test Results 

Tare Number: 	• 	 231 	234 Liquid Limit (%): 	28 
Wt. of Tare & Wet Sample (g): 	25.95 	25.91 
Wt. of Tare & Dry Sample (g): 	25.07 	25.09 Plastic Limit (%): 	16 
Weight of Tare (g): 	 19.66 	19.88 
Weight of Water (g): 	 0.9 	0.8 Plasticity Index (%): 	12 
Weight of Dry Sample (g): 	5.4 	5.2 

USCS Symbol: 	CL 
Moisture Content (%): 	 16.3 	15.7 	0.5 
Note: The acceptable range of the two Moisture contents is t 2.6 

Flow Curve 	 Plasticity Chart 

30 
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.-. 27 

26 
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o 25 
V 
d 24 

23 
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20 
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Number of Blows 
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m 
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0 

Tested By 	JP 	Date 	9/30/15 	Checked By 	KC 	Date 10/1/15 
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SIEVE AND HYDROMETER ANALYSIS Ce:otechnics ASTM D 422-63 (2007) 
gpttthnirdf & e+3'33 nthpgiC 	~ 

Client: 
Client Reference: 
Project No.: 
Lab ID: 

CEC 
Central Waste Closure 153-121 
2015-506-001 
2015-506-001-020 

> l 

Boring No.: 9/17 
Depth (ft): 4-8 	 • 
Sample No.: TP-20B 
Soil Color: Brown 

USCS 
USDA 

SIEVE ANALYSIS 	 HYDROMETER 
cobbles gravel 	 sand 	 silt and clay fraction 
cobbles gravel sand silt 	lcla 

UlllliIillllillÏÏÍlliii!!!!!llIl•UlllllIllllllllll  
llllll 

• lIlllllIlIlllllllllllllUlllllllllli!!illlUllllllllU
i

IIN■III 	̀~ 

~ 01
ll

~ llllllllUllllllllUllNllllUllllllllUlllllUlllllÍ!llU 
lllllllllllllllllUllNlllllllUllllllllllUlUUNllÌi 

100 	 10 	 1 	 0.1 	 0.01 	 0.001 
Particle Diameter (mm) 

Sieve Sizes (mm) 
USCS Summary 

Percentage 

Greater Than #4 Gravel 2.87 
#4 To #200 Sand 22.75 
Finer Than #200 Silt & Clay 74.37 

USCS Symbol: 
CL, TESTED 

USCS Classification: 
LEAN CLAY WITH SAND 
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i• 

• eotechr
~

~~cs 
USDA CLASSIFICATION CHART 

	 g~te~h~i~,I P nthetie iesung 

• Client: 	 CEC 	 Boring No.: 9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 	4-8 
Project No.: 	2015-506-001 	 Sample No.: TP-20B 
Lab ID: 	 2015-506-001-020 	 Soil Color: Brown 

90 	 10 

100 	90 	80 	70 	60 	50 	40 	30 	20 	10 	0 

PERCENT SAND 

Particle Percent USDA SUMMARY 	Actual Corrected % of Minus 2.0 mm 
Size (mm) Finer Percentage material for USDA Classificat. 

Gravel 5.64 0.00 
2 94.36 Sand 24.22 25.67 

0.05 70.15 Silt 47.64 50.49 
0.002 22.50 Clay 22.50 23.85 

USDA Classification: SILT LOAM 

Ô Pae 2 of 4 
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Client: 
Client Reference: 
Project No.: 
Lab ID: 

WASH SIEVE ANALYSIS 
ASTM D 422-63 (2007) 

CEC 
Central Waste Closure 1 53-1 21 
2015-506-001 
2015-506-001-020 

e~fech~ics 
glethniai. & goynhtit tes;tt~ 

Boring No.: 9/17/15 	 • 
Depth (ft): 	4-8 
Sample No.: TP-20B 
Soil Color: Brown 

Moisture Content of Passing 	3/4" Material Water Content of Retained 	3/4" Material 

Tare No.: 1423 Tare No.: 2873 
Wt. of Tare & Wet Sample (g): 971.70 Weight of Tare & Wet Sample (g): 245.42 
Wt. of Tare & Dry Sample (g): 880.50 Weight of Tare & Dry Sample (g): 230.30 
Weight of Tare (g): 143.99 Weight of Tare (g): 6.74 
Weight of Water (g): 91.20 Weight of Water (g): 15.12 
Weight of Dry Soil (g): 736.51 Weight of Dry Soil (g): 223.56 

Moisture Content 
	

12.4 	Moisture Content (%): 
	

6.8 

Wet Weight of -3/4" Sample (g): 21688 
Dry Weight of - 3/4" Sample (g): 19298.3 
Wet Weight of +3/4" Sample (g): 238.68 
Dry Weight of + 3/4" Sample (g): 223.56 
Total Dry Weight of Sample (g): 1 9521 .9 

Weight of the Dry Sample (g): 
Weight of Minus #200 Material (g): 
Weight of Plus #200 Material (g): 

J - Factor (Percent Finer than 3/4"): 

736.51 
554.12 
182.39 

0.98851 

Sieve Sieve Weight of Soil Percent Accumulated Percent Accumulated 
Size Opening Retained Retained Percent Finer Percent 

Retained Finer 
(mm) D/o D/D °/D % 

12" 300 0.00 0.00 0.00 100.00 100.00 
6" 150 0.00 0.00 0.00 100.00 100.00 
3" 75 0.00 0.00 0.00 100.00 100.00 
2" 50 0.00 	(`) 0.00 0.00 100.00 100.00 

1 1/2" 37.5 0.00 0.00 0.00 100.00 100.00 
1" 25.0 188.33 0.90 0.90 99.10 99.10 

3/4" 19.0 50.35 0.24 1.15 98.85 98.85 
1/2" 12.5 4.59 0.62 0.62 99.38 98.24 
3/8" 9.50 1.03 0.14 0.76 99.24 98.10 
#4 4.75 7.24 0.98 1.75 98.25 97.13 

#10 2.00 20.60 2.80 4.54 95.46 94.36 
#20 0.85 18.68 	("" ) 2.54 7.08 	• 92.92 91.86 
#40 0.425 21.55 2.93 10.01 89.99 88.96 
#60 0.250 38.46 5.22 15.23  84.77 83.80 
#140 0.106 55.05 7.47 22.70 77.30 76.41 
#200 0.075 15.19 2.06 24.76 75.24 74.37 
Pan - 554.12 75.24 100.00 - - 

Notes : (`) The + 3/4" sieve analysis is based on the Total Dry Weight of the Sample 
("" ) The - 3/4" sieve analysis is based on the Weight of the Dry Sample 

Tested By 	PC 	Date 	10/2/15 	Checked By 	KC 	Date 	10/14/15 
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HYDROMETER ANALYSIS 
ASTM D 422-63 (2007) 

• 
Client: 	 CEC 
Client Reference: 	Central Waste Closure 153-121 
Project No.: 	2015-506-001 
Lab ID: 	 2015-506-001-020 

eotechnics 
geut~thnical ¿ g~as~nth~ti~ sesiiag 

Boring No.: 9/17/15 
Depth (ft): 	4-8 
Sample No.: TP-20B 
Soil Color: Brown 

Elapsed 
Time 

R 
Measured 

Temp. Composite 
Correction 

R 
Corrected 

N K 
Factor 

Diameter N' 

min °C (%) mm % 

0 NA NA NA NA NA NA NA NA 
2 50.0 22.1 6.33 43.7 85.3 0.01311 0.0264 63.5 
5 45.5 22.1 6.33 39.2 76.6 0.01311 0.0174 56.9 
15 40.0 22.1 6.33 33.7 65.8 0.01311 0.0106 48.9 
30 35.5 22.1 6.33 29.2 57.0 0.01311 0.0077 42.4 
60 31.0 22.1 6.33 24.7 48.2 0.01311 0.0057 35.9 

250 24.0 22.6 6.15 17.9 34.9 0.01303 0.0029 26.0 
1440 18.5 22.9 6.04 12.5 24.4 0.01299 0.0012 18.1 

• 
Soil Soecimen Data 
	

Other Corrections 

Tare No.: 
Wt. of Tare & Dry Material (g) 
Weight of Tare (g): 
Weight of Deflocculant (g): 
Weight of Dry Material (g): 

2337 

	

151.12 	a - Factor: 
95.46 

	

5.0 	Percent Finer than # 200 
50.66 

Specific Gravity: 

0.99 

74.37 

2.7 Assumed 

Note: 	Hydrometer test is performed on - # 200 sieve material. 

• Tested By 	TO 	Date 	10/6/15 	Checked By 	KC 	Date 	10/14/15 
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Ceotechnics 
gchnita( & genthetic tesina 

MOISTURE DENSITY RELATIONSHIP 
ASTM D698-12 

Boring No.: 9/17/15 
Depth (ft): 0-4 
Sample No.: TP-21A 
Test Method STANDARD 

Client: 
	

CEC 
Client Reference: 
	

Central Waste Closure 153-121 
Project No.: 
	

2015-506-001 
Lab ID: 
	

2015-506-001-021 

Visual Description: 
	

Brown Sandy Clay 

Optimum Water Content 
	

12.6 
Maximum Dry Density 
	

118.6 

130 

125 

120 

110 

105 

100 

Specific Gravitv 	2.70 
Assumed 

_

\\\ \

l_ 

 

I 
I 

~ 

__ I 

I 

Ô 

5 	 10 	 15 	 20 	 25 

Water Content (%) 

Tested By 	SGB 	Date 	10/10/15 	Checked By 	KC 	 Date 10/12/15 	Ó 
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+~atechnics 
MOISTURE - DENSITY RELATIONSHIP 

 

ASTM D698-12 

Brown Sandy Clay 

O
client:  
Client Reference: 
Project No.: 
Lab ID: 

Visual Description: 

CEC 
	

Boring No.: 	9/17/15 
Central Waste Closure 153-121 

	
Depth (ft): 	0-4 

2015-506-001 
	

Sample No.: TP-21A 
2015-506-001-021 

otal Weight of the Sample (g): 
,s Received Water Content (%): 
ssumed Specific Gravity: 

Percent Retained on 3/4": 
Percent Retained on 3/8": 
Percent Retained on #4: 
Oversize Material: 
Procedure Used: 

NA 
NA 

2.70 

NA 
NA 
NA 

Not included 

B 

Test Type: 	 STANDARD 
Rammer Weight (lb): 	• 	5.5 
Rammer Drop (in): 	 12 
Rammer Type: 	MECHAN 
Machine ID: 	 G 	774 
Mold ID: 	 G 	606 
Mold diameter: 	 4" 
Weight of the Mold (g): 	4139 
Volume of the Moid (cm3): 	943 

Mold / Specimen 

■ V•••a • • i V . 

Weight of Mold & Wet Sample (g): 6002 6114 6160 6084 6061 
Weight of Mold (g): 4139 4139 4139 4139 4139 

eight of Wet Sample (g): 1863 1975 2021 1945 1922 
old Volume (cm3): 943 943 943 943 943 

Moisture Content / Density 

Tare Number: 916 1693 	• 878 565 611 
Weight of Tare & Wet Sample (g): 362.76 359.82 385.89 337.71 330.39 
Weight of Tare & Dry Sample (g): 342.18 331.82 353.79 302.17 292.44 
Weight of Tare (g): 109.88 82.95 110.28 82.72 82.70 
Weight of Water (g): 20.58 28.00 32.10 35.54 37.95 
Weight of Dry Sample (g): 232.30 248.87 243.51 219.45 209.74 

Wet Density (g/cm3): 1.98 2.09 2.14 2.06 2.04 
Wet Density (pcf): 123.3 130.7 133.7 128.7 127.2 
Moisture Content (%): 8.9 11.3 13.2 16.2 18.1 
Dry Density (pcf): 113.2 117.5 118.2 110.8 107.7 

Zero Air Voids 

Moisture Content (%): 	 11.0 	16.5 	22.0 
Dry Unit Weight (pct): 	 129.9 	116.6 	105.7 

*rested By 	SGB 	Date 	10/10/15 	Checked By 	KC 	• 	 Date 	10/12/15 
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SPECIFIC GRAVITY 
ASTM D 854-14 

Potechnics 
goi~chni~al & gesynth~tiC teitpg 

Ô 

Client: 	 CEC 	 Boring No.: 9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 0-4 
Project No.: 	2015-506-001 	 Sample No.: TP-21A 
Lab ID: 	 2015-506-001-021 	 Visual Description: Brown Sandy Clay 

(Mlnus No.4 sieve material,oven dried) 

Replicate Number 	 1 	 2 

Pycnometer ID: G 	1255 G 	1504 
Weight of Pycnometer & Soil & Water (g): 747.43 735.1 
Temperature (°C): 25.5 25.5 
Weight of Pycnometer & Water (g): 685.02 672.18 

Tare Number: 694 927 
Weight of Tare & Dry Soil (g): 194.73 199.36 
Weight of Tare (g): 94.11 97.7 

Weight of Dry Soil (g): 100.62 101.66 
Specific Gravity of Soil @ Measured Temperature: 2.633 2.624 
Specific Gravity of Water @ Measured Temperature: 0.99692 0.99692 
Conversion Factor for Measured Temperature: 0.99871 0.99871 

Specific Gravity @ 20° Celsius: 2.637 2.627 

Average Specific Gravity @ 20° Celsius 	 2.63 

Tested By 	TO 	Date 10/6/15 	Checked By 	CLK 	Date 10/9/15 
DCN: CT-S5 Date: 3/5/14 Revision: 20 
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ATTERBERG LIMITS 
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ASTM D 4318-10 

Client: CEC Boring No.: 9/17/15 
Client Reference: Central Waste Closure 153-121 Depth (ft): 0-4 
Project No.: 2015-506-001 Sample No.: TP-21A 
Lab ID: 2015-506-001-021 Soil Description: BROWN LEAN CLAY 
Note: The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material, Airdried) 
sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description. 
Liquid Limit Test 1 2 3 

M 
Tare Number: 156 206 248 U 
Wt. of Tare & Wet Sample (g): 40.51 42.06 40.31 L 
Wt. of Tare & Dry Sample (g): 36.72 37.86 36.15 T 
Weight of Tare (g): 18.87 18.41 17.43 1 
Weight of Water (g): 3.8 4.2 4.2 P 
Weight of Dry Sample (g): 17.9 19.5 18.7 O 

1 
Moisture Content (%): 21.2 21.6 22.2 N 
Number of Blows: 31 23 17 T 

Plastic Limit Test 	 1 	2 	Range Test Results 

Tare Number: 	 168 	173 Liquid Limit (%): 	22 
Wt. of Tare & Wet Sample (g): 	25.61 	26.19 
Wt. of Tare & Dry Sample (g): 	24.84 	25.42 Plastic Limit (%): 	13 
Weight of Tare (g): 	 19.10 	19.60 
Weight of Water (g): 	 0.8 	0.8 	. Plasticity Index (%): 	9 
Weight of Dry Sample (g): 	5.7 	5.8 

USCS Symbol: 	CL 
Moisture Content (%): 	 13.4 	13.2 	0.2 
Note: The acceptable range of the two Moisture contents is t 2.6 

Flow Curve 	 Plasticity Chart 

• 

Tested By 	JP 	Date 	9/30/15 	Checked By 	KC 	Date 10/1/15 
page 1 of 1 DCN: CTS4B, REV. 4, 3/18/13 
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tM-Mechnics 
SIEVE AND HYDROMETER ANALYSIS 	 g~r~hn~~al~g~synthetiCiesung 

ASTM D 422-63 (2007) 

Client: 	 CEC 
Client Reference: 	Central Waste Closure 153-121 
Project No.: 	2015-506-001 
Lab ID: 	 2015-506-001-021 

. 	

• 
Boring No.: 9/17/15 
Depth (ft): 	0-4 
Sample No.: TP-21A 
Soil Color: 	Brown 

SIEVEANALYSIS 	 HYDROMETER 
~CS 	cobbles 	gravel 	 sand 	 silt and clay fraction 
DA 	l 	cobbles 	 gravel 	 sand 	 silt 	l cl 

~q~l 
.

n!IIN~! 
• IIIIIIIIIIIIINIIIUIIIIIIUIINIMUIIIIIIIIUIIIIIIIIU  
• llllllllUlllllIlllllUllllUlllllllilllllIllUlllllIlll 

 	 ii  
IIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIÌ!!IIIIIIIUIINIII

~~iiii 	 i 

• 
llllNlllllllllllllllllIllUlllllllllllllllllIftlllllU

~'~::~~~~~~ 
1000 	 100 	 10 	 1 	 0.1 	 0.01 	 0.001 

Particle Diameter (mm) 

Sieve Sizes (mm) 
USCS Summary 

Percentage 

Greater Than #4 Gravel 0.98 
#4 To #200 Sand 48.29 
Finer Than #200 Silt & Clay 50.74 

USCS Symbol: 
CL, TESTED 

USCS Classification: 
SANDY LEAN CLAY 

page 1 of 4 	 OCN: CT-S3A DATE: 311B113 REYISION: 71 
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USDA CLASSIFICATION CHART 

Client: 	 CEC 	 Boring No.: 9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 	0-4 
Project No.: 	2015-506-001 	 Sample No.: TP-21A • 
Lab ID: 	 2015-506-001-021 	 Soil Color: 	Brown 

100 	90 	80 	70 	60 	50 	40 	30 	20 	10 	0 

PERCENT SAND 

Particle 
Size 

Percent 
Finer 

(mm) (%) 

2 97.59 
0.05 45.57 

0.002 15.19 

• ~ 
page 2 of 4 

USDA SUMMARY 	Actua 
Percent: 

Gravel 2.41 
Sand 52.02 
Silt 30.38 

Clay 15.19 

USDA Classification: 	SANDYLOAM 

DCN: CT-S3A DATE: 3118113 REVISION: 11 

Corrected % of Minus 2.0 mm 
material for USDA Classificat. 

(D/o) 
0.00 
53.31 
31.13 
15.56 

544 Brsddack Avenee • East Pittsburgh, PA 15112 • Phone @12) 823-7600 * Fax @12) 823-8999 • www.geotechnics.net  



WASH SIEVE ANALYSIS 
ASTM D 422-63 (2007) 

eotechrcs 
• g~ut~thni~l ? g~yynEhetiC it~3ing 

• 

Client: 
Client Reference: 
Project No.: 
Lab ID: 

CEC 
Central Waste Closure 153-121 
2015-506-001 
2015-506-001-021 

Boring No.: 9/17/15 
Depth (ft): 0-4 
Sample No.: TP-21A 
Soil Color: Brown 

Moisture Content of Passinq 3/4" Materia 	 Water Content of Retained 3/4" Material 	 ~ 

Tare No. 
Weight of Tare & Wet Sample (g) 
Weight of Tare & Dry Sample (g) 
Weight of Tare (g) 
Weight of Water (g) 
Weight of Dry Sample (g) 

Moisture Content (%; 

1417 Tare No. 
1 031 .1 0 Weight of Tare & Wet Sample (g) 

941.30 Weight of Tare & Dry Sample (g) 
146.74 Weight of Tare (g) 
89.80 Weight of Water (g) 

794.56 Weight of Dry Sample (g) 

11.3 Moisture Content (%; 

NA 
NA 

Wet Weight of -3/4" Sample (g) 
Dry Weight of -3/4" Sample (g) 
Wet Weight of +3/4" Sample (g) 
Dry Weight of +3/4" Sample (g) 
Total Dry Weight of Sample (g) 

	

NA 	 Weight of the Dry Sample (g) 

	

391.42 	 Weight of - #200 Material (g) 

	

NA 	 Weight of + #200 Material (g) 
0.00 

NA 

794.56 
403.14 
391.42 

Sieve Sieve Weight of Soil Percent Accumulated Percent Accumulated 
Size Opening Retained Retained Percent Finer Percent 

Retained Finer 
(mm) % % % °/a 

12" 300 0.00 0.00 0.00 100.00 100.00 
6" 150 0.00 0.00 0.00 ' 	100.00 100.00 
3-' 75 0.00 0.00 0.00 100.00 100.00 
2" 50 0.00 0.00 0.00 100.00 100.00 

1 1/2" 37.5 0.00 0.00 0.00 100.00 100.00 
1" 25.0 0.00 0.00 0.00 100.00 100.00 

3/4" 19.0 0.00 0.00 0.00 100.00 100.00 
1/2" 12.5 0.00 0.00 0.00 100.00 100.00 
3/8" 9.50 0.00 0.00 0.00 100.00 100.00 
#4 4.75 7.76 0.98 0.98 99.02 99.02 

#10 2.00 11.39 1.43 2.41 97.59 97.59 
#20 0.85 12.91 1.62 4.03 95.97 95.97 
#40 0.425 25.77 3.24 7.28 92.72 92.72 
#60 0.250 101.24 12.74 20.02 79.98 79.98 
#140 0.106 191.50 24.10 44.12 55.88 55.88 
#200 0.075 40.85 5.14 49.26 50.74 50.74 
Pan - 403.14 50.74 100.00 - - 

Tested By 	PC 	Date 	10/2/15 	Checked By 	KC 	Date 	10/14/15 
page 3 of 4 	 DCN: CT-S3A DATE: 3f18/13 REVISION: 11 
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HYDROMETER ANALYSIS •   
ASTM D 422-63 (2007) 

Client: 	 CEC 
Client Reference: 	Central Waste Closure 153-121 
Project No.: 	2015-506-001 
Lab ID: 	 2015-506-001-021 

Boring No.: 9/17/15 
Depth (ft): 0-4 
Sample No.: TP-21A 
Soil Color: Brown 

Elapsed 
Time 

R 
Measured 

Temp. Composite 
Correction 

R 
Corrected 

N K 
Factor 

Diameter N' 

(min) (°C) (%) (mm) % 

0 NA NA NA NA NA NA NA NA 
2 34.0 20.7 6.83 27.2 77.7 0.01333 0.0309 39.4 
5 30.5 20.7 6.83 23.7 67.7 0.01333 0.0200 34.3 
15 25.5 20.7 6.83 18.7 53.4 0.01333 0.0120 27.1 
35 23.0 20.7 6.83 16.2 46.2 0.01333 0.0080 23.5 
60 20.5 21.1 6.68 13.8 39.5 0.01327 0.0062 20.0 
250 17.5 22.1 6.33 11.2 31.9 0.01311 0.0030 16.2 

1440 16.0 22.2 6.29 9.7 27.8 0.01310 0.0013 14.1 

Soil Specimen Data 	 Other Corrections 

Tare No. 	 633 
Weight of Tare & Dry Material (g) 	135.71 	 a - Factor 	 0.99 
Weight of Tare (g) 	 96.08 
Weight of Deflocculant (g) 	 5.0 	 Percent Finer than # 200 	 50.74 
Weight of Dry Material (g) 	 34.6 

Specific Gravity 	 2.7 Assumed 

Note: 	Hydrometer test is performed on - # 200 sieve material. 

Tested By 	TO 	Date 	10/12/15 	Checked By 	KC 	Date 10/14/15 
page 4 of 4 	 DCN: CT-S3A DATE: 3/1B/13 REVISION: 11 	 S:ExcellExcel QAISprtroadsheetslS7eveHyd.x/s 

544 Bra~idock Avenue • Eest Pittsburgh, PA 15112 • PhonQ (412) 823-7600 • Fax (412) 823-8999 • www.geoCechniCs.nat 



MOISTURE DENSITY RELATIONSHIP 
ASTM D1557-12 

Boring No.: 9/17/15 
Depth (ft): 4-8 
Sample No.: TP-21 B 
Test Method MODIFIED 

CEC 
Central Waste Closure 153-121 
2015-506-001 
2015-506-001-022 

• 

Ceotechnics 
t~chniral & g~ynth~tic t~iing 

Client: 
Client Reference: 
Project No.: 
Lab ID: 

Visual Description Brown Clay 

Optimum Water Content 
	

13.0 
Maximum Dry Density 
	

118.6 

Specific Gravitv 	2.75 
Assumed 

---------- ----- 

i 

	

• 

110 

105 

100 

5 	 10 	 15 	 20 	 25 

Water Content (%) 

Tested By 	AMC 	Date 10/10/15 	Checked By 	KC 	 Date 10/12/15 	Ô 
page 1 of 2 	DCN:CT-S12 DATE:5/1/13 REVISION: 14 
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MOISTURE.- DENSITY RELATIONSHIP 
ASTM D1557-12 

Brown Clay 

• Client: 
Client Reference: 
Project No.: 
Lab ID: 

Visual Description: 

CEC 
	

Boring No.: 	9/17/15 
Central Waste Closure 153-121 

	
Depth (ft): 	4-8 

2015-506-001 
	

Sample No.: TP-21 B 
2015-506-001-022 

Total Weight of the Sample (g): 
As Received Water Content (%): 
Assumed Specific Gravity: 

Percent Retained on 3/4": 
Percent Retained on 3/8": 
Percent Retained on #4: 
Oversize Material: 
Procedure Used: 

NA 
NA 

2.75 

NA 
NA 
NA 

Not included 
B 

Test Type: MODIFIED 
Rammer Weight (Ib): 10.0 
Rammer Drop (in): 18 
Rammer Type: 	MECHANICAL 
Machine ID: 	 G 441 
Mold ID: 	 G 1192 
Mold diameter: 4" 
Weight of the Mold (g): 4170 
Volume of the Mold (cm3): 945 

Moid / Specimen 

Weight of Mold & Wet Sample (g): 6054 6142 6205 6212 6148 
Weight of Mold (g): 4170 4170 4170 4170 4170 

eight of Wet Sample (g): 1884 1972 2035 2042 1978 
v1old Volume (cm3): 945 945 945 945 945 

Moisture Content / Density 

Tare Number: 1741 907 899 1692 1125 
Weight of Tare & Wet Sample (g): 592.80 684.50 591.60 554.10 652.50 
Weight of Tare & Dry Sample (g): 554.50 628.40 534.60 487.50 560.70 
Weight of Tare (g): 83.20 110.60 110.20 82.70 84.00 
Weight of Water (g): 38.30 56.10 57.00 66.60 91.80 
Weight of Dry Sample (g): 471.30 517.80 424.40 404.80 476.70 

Wet Density (g/cm3): 1.99 2.09 2.15 2.16 2.09 
Wet Density (pcf): 124.4 130.2 134.4 134.8 130.6 
Moisture Content (%): 8.1 10.8 13.4 16.5 19.3 
Dry Density (pcf): 115.1 117.5 118.5 115.8 109.5 

Zero Air Voids 

Moisture Content (%): 	 12.0 	17.0 	22.0 
Dry Unit Weight (pcf): 	 129.0 	116.9 	106.9 

W-ested By 	AMC 	Date 1 0/1 0/1 5 	Checked By 	KC 	 Date 1 0/1 2/1 5 
page 2 of 2 	 DCN:CT-S12 DATE:5/1/13 REV/SION: 14 	 S:EzcelllF.ccel QalSpreadsheecslProctor.sls 
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SPECIFIC GRAVITY 
	

Ô 
ASTM D 854-14 

Client: 	 CEC 	 Boring No.: 9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 	0-4 
Project No.: 	2015-506-001 	 Sample No.: TP-21 B 
Lab ID: 	 2015-506-001-022 	 Visual Description: Brown Clay 

(Mlnus No.4 sieve material,oven dried) 

Replicate Number 	 1 	 2 

Pycnometer ID: G 	1255 G 	1504 
Weight of Pycnometer & Soil & Water (g): 748.01 734.91 
Temperature (°C): 25.7 26.1 
Weight of Pycnometer & Water (g): 685.00 672.10 

Tare Number: 924 1019 
Weight of Tare & Dry Soil (g): 200.13 201.35 
Weight of Tare (g): 99.71 101.26 

Weight of Dry Soil (g): 
Specific Gravity of Soil @ Measured Temperature: 
Specific Gravity of Water @ Measured Temperature: 
Conversion Factor for Measured Temperature: 

Specific Gravity @ 20° Celsius: 

100.42 
2.685 

0.99687 
0.99866 

2.688 

100.09 
2.685 

0.99677 
0.99856 

2.688 

Ô 

Average Specific Gravity @ 20° Celsius 	 2.69 

Tested By 	TO 	Date 10/6/15 	Checked By 	CLK 	Date 10/9/15 
DCN: CT-55 Date: 3/5✓14 Revision: 20 

Ô 
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ATTERBERG LIMITS 
• ASTM D 4318-10 

Client: CEC Boring No.: 9/17/15 
Client Reference: Central Waste Closure 153-121 Depth (ft): 4-8 
Project No.: 2015-506-001 Sample No.: TP-21 B 
Lab ID: 2015-506-001-022 Soil Description: BROWN LEAN CLAY 
Note: The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material, Airdried) 
sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description . 

Liquid Limit Test 1 2 3 
M 

Tare Number: 101 207 213 U 
Wt. of Tare & Wet Sample (g): 39.16 40.21 39.45 L 
Wt. of Tare & Dry Sample (g): 33.60 34.29 33.73 T 
Weight of Tare (g): 18.08 18.36 18.56 1 
Weight of Water (g): 5.6 5.9 5.7 P 
Weight of Dry Sample (g): 15.5 15.9 15.2 O 

1 
Moisture Content (%): 35.8 37.2 37.7 N 
Number of Blows: 35 27 21 T 

Plastic Limit Test 1 2 	Range Test Results 

Tare Number: 188 320 Liquid Limit (%): 37 
Wt. of Tare & Wet Sample (g): 24.52 25.92 
Wt. of Tare & Dry Sample (g): 23.54 24.95 Plastic Limit (%): 19 
Weight of Tare (g): 18.27 19.89 
Weight of Water (g): 1.0 1.0 Plasticity Index (%): • 18 
Weight of Dry Sample (g): 5.3 5.1 

USCS Symbol: CL 
Moisture Content (%): 18.6 19.2 	-0.6 
Note: The acceptable range of the two Moisture contents is ± 2.6 

Flow Curve 	 Plasticity Chart 

• 

• Tested ByJP 	Date 	10/9/15 	Checked By CLK 	Date 10/10/15 
page 1 of 1 DCN: CTS4B, REV. 4, 3/1a/13 
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fe.otechnics 
SIEVE AND HYDROMETER ANALYSIS 	 g~~cnn~ca!& eyntntictesii~~ 

ASTM D 422-63 (2007) 

Client: 	 CEC 
Client Reference: 	Central Waste Closure 153-121 
Project No.: 	2015-506-001 
Lab ID: 	 2015-506-001-022 

• Boring No.: 9/17/15 
Depth (ft): 4-8 
Sample No.: TP-21 B 
Soil Color: Brown 

SIEVE ANALYSIS 	 HYDROMETER 
iCS 	cobbles 	gravel 	 sand 	 silt and ciay fraction 
iDA 	cobbles 	gravel 	 sand 	 silt 	l cl 

lllIllililIllÌliiillllliÌÌÌÌíìììii!llllllllUIllllllll 
i 

• ., llllllllUllllllllUllllllllllllllllllllilllllUllb!lll 
., llllllIlllllllllllllllllllUllNlllllUNlllllllNllÎI 

llilllllUUilllllUllllllllUUllllllllHlllllUllllllll 
IINIIIIIIINIIIIEINIIIIIUINIIIIIIIOIIIIIIINIIIIIE  
UIIIIIIUIIIIIIIIUUIIIIIIUIIIIIIIIIIINIIIIUUNIIIII 
IIIIIIIIIINIIIIIIIIIIIIIIIINIIIIIUIIIIIIIIIINIIIIII 

1000 	 100 	 10 	 1 	 0.1 	 0.01 	 0.001 
Particle Diameter (mm) 

Sieve Sizes (mm) 
USCS Summary 

Percentage 

Greater Than #4 Gravel 0.51 
#4 To #200 Sand 10.57 
Finer Than #200 Silt & Clay 88.92 

USCS Symbol: 
CL, TESTED 

USCS Classification: 
LEAN CLAY 

page 1 of 4 	 DCN: CTS3A DATE: 3/16113 REVISION: 11 
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1( 

i• 

(%) 
1.11 
12.97 
45.21 
40.71 

SIL TY CLA Y 

Corrected % of Minus 2.0 mm 
material for USDA Classificat. 

(%) 
0.00 
13.11 
45.72 
41.17 

USDA SUMMARY 

Gravel 
Sand 
Silt 

Clay 

USDA Classification: 

eotechrics 
ge~t~chnical & geosynth~cic ie~ing 

Ô 
	

USDA CLASSIFICATION CHART 

Client: 	 CEC 	 Boring No.: 9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 	4-8 
Project No.: 	2015-506-001 	 Sample No.: TP-21 B 
Lab ID: 	 2015-506-001-022 	 Soil Color: 	Brown 

100 	90 	80 	70 	60 	50 	40 	30 	20 	10 	0 

PERCENT SAND 

Particle Percent 
Size Finer 
(mm) (%) 

2 98.89 

	

0.05 	85.92 

	

0.002 	40.71 

• 
page 2 of 4 DCN: CTS3A DATE: 3/18117 REVISION: 11 
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WASH SIEVE ANALYSIS 
ASTM D 422-63 (2007) 

eotechnìcs 
geotchnil & goynthetic tesairg 

Ô 

Client: 
Client Reference: 
Project No.: 
Lab ID: 

CEC 
Central Waste Closure 153-121 
2015-506-001 
2015-506-001-022 

Boring No.: 9/17/15 
Depth (ft): 4-8 
Sample No.: TP-21 B 
Soil Color: Brown 

Moisture Content of Passing 	3/4" Materia Water Content of Retained 	3/4" Material 

Tare No. 1446 Tare No. NA 
Weight of Tare & Wet Sample (g) 958.98 Weight of Tare & Wet Sample (g) NA 
Weight of Tare & Dry Sample (g) 887.10 Weight of Tare & Dry Sample (g) NA 
Weight of Tare (g) 145.12 Weight of Tare (g) NA 
Weight of Water (g) 71.88 Weight of Water (g) NA 
Weight of Dry Sample (g) 741.98 Weight of Dry Sample (g) NA 

Moisture Content % 9.7 Moisture Content %' NA 

Wet Weight of -3/4" Sample (g) NA 	 Weight of the Dry Sample (g) 	 741.98 
Dry Weight of -3/4" Sample (g) 82.20 	 Weight of - #200 Material (g) 	 659.78 
Wet Weight of +3/4" Sample (g) NA 	 Weight of + #200 Material (g) 	 82.20 
Dry Weight of +3/4" Sample (g) 0.00 
Total Dry Weight of Sample (g) NA 

Sieve Sieve Weight of Soil Percent Accumulated Percent Accumulated 
Size Opening Retained Retained Percent Finer Percent 

Retained Finer 
(mm) (%) (%) (%) % 

12-' 300 0.00 0.00 0.00 100.00 100.00 
6" 150 0.00 0.00 0.00 100.00 100.00 
3" 75 0.00 0.00 0.00 100.00 100.00 
2" 50 0.00 0.00 0.00 100.00 100.00 

1 1/2" 37.5 0.00 0.00 0.00 100.00 100.00 
1" 25.0 0.00 0.00 0.00 100.00 100.00 

3/4" 19.0 0.00 0.00 0.00 100.00 100.00 
1/2" 12.5 0.00 0.00 0.00 100.00 100.00 
3/8" 9.50 0.00 0.00 0.00 100.00 100.00 
#4 4.75 3.76 0.51 0.51 99.49 99.49 
#10 2.00 4.45 0.60 1.11 98.89 98.89 
#20 0.85 5.01 0.68 1.78 98.22 98.22 
#40 0.425 8.07 1.09 2.87 97.13 97.13 
#60 0.250 18.66 2.51 5.38 94.62 94.62 
#140 0.106 33.55 4.52 9.91 90.09 90.09 
#200 0.075 8.70 1.17 11.08 88.92 88.92 
Pan - 659.78 88.92 100.00 - - 

Tested By 	PC 	Date 	10/2/15 	Checked By 	KC 	Date 	10/14/15 
page 3 of 4 	 DCN: crs3A DATE: 3/18/13 REVISION: 11 
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HYDROMETER ANALYSIS •   
ASTM D 422-63 (2007) 

Client: 	 CEC 
Client Reference: 	Central Waste Closure 153-121 
Project No.: 	2015-506-001 
Lab ID: 	 2015-506-001-022 

Boring No.: 9/17/15 
Depth (ft): 4-8 
Sample No.: TP-21 B 
Soil Color: Brown 

Elapsed 
Time 

R 
Measured 

Temp. Composite 
Correction 

R 
Corrected 

N K 
Factor 

Diameter N' 

min (°C) (%) (mm) % ) 

0 NA NA NA NA NA NA NA NA 
2 55.0 20.7 6.83 48.2 91.0 0.01333 0.0254 80.9 
5 52.0 20.7 6.83 45.2 85.3 0.01333 0.0166 75.9 

15 46.5 20.7 6.83 39.7 75.0 0.01333 0.0101 66.6 
32 42.5 20.7 6.83 35.7 67.4 0.01333 0.0072 59.9 
66 39.0 21.1 6.68 32.3 61.1 0.01327 0.0051 54.3 
250 33.0 22.1 6.33 26.7 50.4 0.01311 0.0027 44.8 

1440 26.5 22.2 6.29 20.2 38.2 0.01310 0.0012 34.0 

• 
Soil Saecimen Data 	 Other Corrections 

Tare No. 	 925 
Weight of Tare & Dry Material (g) 	157.32 	 a - Factor 	 0.99 
Weight of Tare (g) 	 99.92 
Weight of Deflocculant (g) 	 5.0 	 Percent Finer than # 200 	 88.92 
Weight of Dry Material (g) 	 52.4 

Specific Gravity 	 2.7 	Assumed 

Note: 	Hydrometer test is performed on - # 200 sieve material. 

Tested By 	TO 	Date 	10/12/15 	Checked By 	KC 	Date 10/14/15 
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PERMEABILITY TEST 
ASTM D 5084-10 gtechncs 

aeotechnical & geosynthetic testing 

• 

Client: CEC Boring No.: 9/17/15 
Client Project: Central Waste Closure 153-121 Depth (ft): 4-8 
Project No.: 2015-506-001 Sample No.: TP-21 B 
Lab ID No.: 2015-506-001-022 

AVERAGE PERMEABILITY = 1.9E-08 cm/sec @ 20°C 
AVERAGE PERMEABILITY = 1.9E-10 m/sec @ 20°C 

TOTAL FLOW vs. ELAPSED TIME 
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Tested By: 	TRE 	Date: 10/22/15 Checked By: 	 KC 	Date: 10/30/15 
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Ô 
PERMEABILITY TEST 

ASTM D 5084-10 

Client: 	CEC 	 Boring No.: 9/17/15 
Client Project: 	Central Waste Closure 153-121 	Depth (ft): 	4-8 
Project No.: 	2015-506-001 	 Sample No.: TP-21B 
Lab ID No.: 	2015-506-001-022 

Specific Gravity: 
Sample Condition: 

Visual Description: 	Brown Sandy Clay 

g

technics 
geotethnical & geosynthetic tescing 

2.70 	Assumed 
Remolded 

MOISTURE CONTENT: BEFORE TEST AFTER TEST 

Tare Number 591 581 
Weight of Tare & Wet Sample (g) 220.42 • 972.78 
Weight of Tare & Dry Sample (g) 	• 202.94 822.60 
Weight of Tare (g) 87.39 83.28 
Weight of Water (g) 17.48 150.18 
Weight of Dry Sample (g) 115.55 739.32 

Moisture Content (%) 15.1 20.3 

SPECIMEN: BEFORE TEST AFTER TEST 

Weight of Tube & Wet Sample (g) 2232.57 NA 
Weight of Tube (g) 1344.00 NA 
Weight of Wet Sample (g) 888.57 928.59 
Length 1 (in) 3.998 4.053 
Length 2 (in) 3.998 4.060 
Length 3 (in) 3.998 4.063 
Top Diameter (in) 2.870 2.920 
Middle Diameter (in) 2.870 2.930 
Bottom Diameter (in), 2.870 2.934 

Average Length (in) 4.00 4.06 
Average Area (inZ) 6.47 6.73 
Sample Volume (cm3) 423.96 447.83 
Unit Wet Weight (g/cm 3) • 2.10 • 2.07 
Unit Wet Weight (pcf) 130.8 129.4 
Unit Dry Weight (pcf) 113.6 107.6 
Unit Dry Weight (g/cm3) 1.82 1.72 
Void Ratio, e 0.48 0.57 
Porosity, n 0.33 0.36 
Pore Volume (cm3) 138.1 162.0 
Total Weight of Sample After Test (g) 946.6 

Tested By: 	TRE Date: 	10/22/15 	Checked By: KC 	Date: 	10/30/15 
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eotechnies 
PERMEABILITY TEST 	ceotechnical&geosynthetictesting 

ASTM D 5084-10 	 • 
Client: 	CEC Boring No.: 	9/17/15 
Client Project: 	Central Waste Closure 153-121 Depth (ft): 	4-8 
Project No.: 	2015-506-001 Sample No.: TP-21B 
Lab ID No.: 	2015-506-001-022 

Pressure Heads (Constant) Final Sample Dimensions 
Top Cap (psi) 	 67.5 Sample Length (cm), L 	 10.31 
Bottom Cap (psi) 	 70.0 Sample Diameter (cm) 	 7.44 
Cell (psi) 	 75.0 Sample Area (cm2), A 	 43.44 
Total Pressure Head (cm) 	 175.8 Inflow Burette Area (cm2), a-in 	 0.899 
Hydraulic Gradient 	 .17.05 Outflow Burette Area (cmZ), a-out 	 0.876 

B Parameter (%) 	 96 

AVERAGE PERMEABILITY = 	1.9E-08 cm/sec @ 20°C 
AVERAGE PERMEABILITY = 	1.9E-10 m/sec @ 20°C 

DATE TIME ELAPSED TOTAL TOTAL TOTAL FLOW TEMP. INCREMENTAL 
TIME INFLOW OUTFLOW HEAD PERMEABILITY 

t h (0 flow) @ 20°C 
(mm/dd/yy) (hr) (min) . (hr) (cm3) (cm3) (cm) (1 stop) (°C) (cm/sec) 	• 

10/25/15 18 13 0.000 0.0 0.0 206.0 0 20.5 NA 
10/26/15 7 15 13.033 0.9 0.7 204.2 0 20.5 2.OE-08 
10/26/15 18 0 23.783 1.7 1.1 202.9 0 20.4 1.8E-08 
10/27/15 7 15 37.033 2.7 1.6 201.2 0 20.4 1.8E-08 
10/27/15 19 40 49.450 3.4 2.4 199.5 0 21.6 1.9E-08 
10/28/15 7 15 61.033 4.1 3.0 198.0 0 20.0 1.9E-08 
10/28/15 19 55 73.700 4.9 3.7 196.3 0 21.5 1.9E-08 
10/29/15 7 25 85.200 5.6 4.3 194.8 1 20.8 1.9E-08 

Tested By: 	TRE 	Date: 10/22/15 Checked By: 	KC 	Date: 	10/30/15 	• 
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technïc5 
MOISTURE DENSITY RELATIONSHIP 	

9~►~hni~l89OStTEltetitI.Sg 

ASTM D1557-12 

Boring No.: 9/17/15 
Depth (ft): 0-4 
Sample No.: TP-22A 
Test Method MODIFIED 

Brown Silty Clay with small amount of Rock Fragments 

Wient: 
Client Reference: 
Project No.: 
Lab ID: 

Visual Description: 

CEC 
Central Waste Closure 153-121 
2015-506-001 
2015-506-001-023 

Optimum Water Content 
	

11.2 
Maximum Dry Density 

	
122.8 
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Specific Gravitv 	2.75 
Assumed 

-------------------- — 

5 	 10 	 • 	15 
	

20 

Water Content (%) 

aestedBy PC / MF 	Date 10/8/15 	Checked By 	KC 	 Date 10/12/15 
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geotechnics 
genrechnal 	nthetic ttsirg 

MOISTURE - DENSITY RELATIONSHIP 
ASTM D1557-12 

 

Ô Client: 	 CEC 	 Boring No.: 	9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 	0-4 
Project No.: 	 2015-506-001 	 Sample No.: TP-22A 
Lab ID: 	 2015-506-001-023 

Visual Description: 	Brown Silty Clay with small amount of Rock Fragments 

Total Weight of the Sample (g): 
As Received Water Content (%): 
Assumed Specific Gravity: 

Percent Retained on 3/4": 
Percent Retained on 3/8": 
Percent Retained on #4: 
Oversize Material: 
Procedure Used: 

NA 
NA 

2.75 

NA 
NA 
NA 

Not included 

B 

Test Type: MODIFIED 
Rammer Weight (lb): 10.0 
Rammer Drop (in): 18 
Rammer Type: 	MECHANICAL 
Machine ID: 	 G 774 
Mold ID: 	 G 1499 
Mold diameter: 4" 
Weight of the Mold (g): 4385 
Volume of the Mold (cm 3): 940 

Mold / Specimen 

Point No. 1 	• 2 3 4 5 
Weight of Mold & Wet Sample (g): 6340 6389 6442 6437 6373 
Weight of Mold (g): 	 . 4385 4385 4385 	• 4385 4385 

~ Weight of Wet Sample (g): 1955 2004 2057 2052 1988 
Mold Volume (cm 3): 940 940 940 940 940 

Moisture Content / Density 

Tare Number: 917 899 1723 569 545 
Weight of Tare & Wet Sample (g): 410.80 413.50 419.30 422.70 410.90 
Weight of Tare & Dry Sample (g): 388.09 386.86 385.43 382.00 365.76 
Weight of Tare (g): 109.90 110.02 83.15 83.08 82.84 
Weight of Water (g): 22.71 26.64 33.87 40.70 45.14 
Weight of Dry Sample (g): 278.19 276.84 302.28 298.92 282.92 

Wet Density (g/cm3): 2.08 2.13 2.19 2.18 2.11 
Wet Density (pcf): 129.8 133.0 136.5 136.2 132.0 
Moisture Content (%): 8.2 9.6 11.2 13.6 16.0 
Dry Density (pcf): 120.0 121.4 122.8 119.9 113.8 

Zero Air Voids 

Moisture Content (%): 	 10.5 	14.8 	19.0 
Dry Unit Weight (pcf): 	 133.2 	122.1 	112.7 

Tested By PC / MF 	Date • 1 0/8/1 5 	 Checked By 	KC 	 Date 	1 0/1 2/1 5 	• 
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aechrîcs 
8~ gevs 

MOISTURE DENSITY RELATIONSHIP 	
get►rchnl 	ynhti[ testing 

 
ASTM D698-12 

Boring No.: 9/17/15 
Depth (ft): 0-4 
Sample No.: TP-22A 
Test Method STANDARD. 

Brown Silty Clay with small amount of Rock Fragments 

SClient: 
Client Reference: 
Project No.: 
Lab ID: 

Visual Description: 

CEC 
Central Waste Closure 153-121 
2015-506-001 
2015-506-001-023 

Optimum Water Content 	 14.3 
Maximum Dry Density 	 114.5 

130 

Specific Gravitv 	2.75 
Assumed 

---------- -------- 

110 

105 

	
~ I 
	

I_ 

	

5 	 10 	 15 	 20 	 25 
Water Content (%) 
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MOISTURE - DENSITY RELATIONSHIP 
ASTM D698-12 	 • 

Client: 	 CEC 	 Boring No.: 	9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 	0-4 
Project No.: 	 2015-506-001 	 Sample No.: TP-22A 
Lab ID: 	 2015-506-001-023 

Visual Description: 	Brown Silty Clay with small amount of Rock Fragments 

Total Weight of the Sample (g): 
As Received Water Content (%) 
Assumed Specific Gravity: 

Percent Retained on 3/4": 
Percent Retained on 3/8": 
Percent Retained on #4: 
Oversize Material: 
Procedure Used: 

NA 
NA 

2.75 

NA 
NA 
NA 

Not included 

B 

Test Type: STANDARD 
Rammer Weight (lb): 5.5 
Rammer Drop (in): 12 
Rammer Type: 	MECHANICAL 
Machine ID: 	 G 774 
Mold ID: 	 G 1499 
Mold diameter: 4" 
Weight of the Mold (g): 4385 
Volume of the Mold (cm3): 940 

Mold / Specimen 

Point No. 1 2 3 4 5 
Weight of Mold & Wet Sample (g): 6275 6313 6357 6351 6323 
Weight of Mold (g): 4385 4385 4385 4385 4385 
Weight of Wet Sample (g): 1890 1928 1972 1966 1938 
Mold Volume (cm3): 940 940 940 940 940 

Moisture Content / Density 

Tare Number: 916 550 1731 878 1728 
Weight of Tare & Wet Sample (g): 403.50 402.40 409.30 405.80 405.70 
Weight of Tare & Dry Sample (g): 374.04 366.23 368.43 364.66 357.27 
Weight of Tare (g): 109.87 81.59 83.61 110.24 81.39 
Weight of Water (g): 29.46 36.17 40.87 •41.14 48.43 
Weight of Dry Sample g: 264.17 284.64 284.82 254.42 275.88 

Wet Density (g/cm3): 2.01 2.05 2.10 2.09 2.06 
Wet Density (pcf): 125.5 128.0 130.9 130.5 128.7 
Moisture Content (%): 	. 11.2 12.7 14.3 16.2 17.6 
Dry Density (pcf): 112.9 113.6 114.5 112.3 109.4 

Zero Air Voids 

Moisture Content (%): 	 13.0 	17.5 	22.0 
Dry Unit Weight (pcf): 	 126.4 	115.8 	106.9 

Tested By 	PC 	Date 	1 0/8/1 5 	 Checked By 	KC 	 Date 	1 0/1 2/1 5 	• 
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• SPECIFIC GRAVITY 
ASTM D 854-14 

Client: 	• 	CEC 	 Boring No.: 9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 	0-4 
Project No.: 	2015-506-001 	 Sample No.: TP-22A 
Lab ID: 	 2015-506-001-023 	 Visual Description: Brown Silty Clay 

(Mlnus No.4 sieve material,oven dried) 

Replicate Number 	 1 	 2 

Pycnometer ID: G 	1255 G 	1504 
Weight of Pycnometer & Soil & Water (g): 747.22 • 734.63 
Temperature (°C): 26.4 26.1 
Weight of Pycnometer & Water (g): • 684.90 672.10 

Tare Number: 970 633 
Weight of Tare & Dry Soil (g): 200.55 196.53 
Weight of Tare (g): 100.75 96.03 

Weight of Dry Soil (g): 99.80 100.50 
Specific Gravity of Soil @ Measured Temperature: 

• 
2.662 2.647 

Specific Gravity of Water @ Measured Temperature: 0.99669 0.99677 
Conversion Factor for Measured Temperature: 0.99848 0.99856 

Specific Gravity @ 20° Celsius: 2.667 2.650 

Average Specific Gravity @ 20° Celsius 	 2.66 

Ô 
Tested By 	TO 	Date 10/6/15 	Checked By 	CLK 	Date 10/9/15 
DCN: CT-S5 Date: 3/5✓14 Revision: 20 
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ATTERBERG LIMITS 
ASTM D 4318-10 

Client: CEC Boring No.: 9/17/15 
Client Reference: Central Waste Closure 153-121 Depth (ft): 0-4 
Project No.: 2015-506-001 Sample No.: TP-22A 
Lab ID: 2015-506-001-023 Soil Description: BROWN SILTY CLAY 
Note: The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material, Airdried) 
sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description. 
Liquid Limit Test 1 2 3 

M 	- 
Tare Number: 475 473 1244 U 
Wt. of Tare & Wet Sample (g): 33.98 46.75 36.38 L 
Wt. of Tare & Dry Sample (g): 29.53 41.48 31.36 T 
Weight of Tare (g): 12.04 21.50 13.11 I 
Weight of Water (g): 4.5 5.3 5.0 P 
Weight of Dry Sample (g): 17.5 20.0 18.3 O 

1 
Moisture Content (%): 25.4 26.4 27.5 N 
Number of Blows: 30 23 17 T 

Plastic Limit Test 1 2 	Range Test Results 

Tare Number: 442 1274 Liquid Limit (%): 	26 
Wt. of Tare & Wet Sample (g): 22.66 29.65 
Wt. of Tare & Dry Sample (g): 21.62 28.66 Plastic Limit (%): 	19 
Weight of Tare (g): 16.05 23.29 
Weight of Water (g): 1.0 1.0 Plasticity Index (%): 	7 
Weight of Dry Sample (g): 5.6 5.4 

USCS Symbol: 	CL-ML 
Moisture Content (%): 18.7 18.4 	0.2 
Note: The acceptable range of the two Moisture contents is ± 2.6 

Flow Curve 	 Plasticity Chart 
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Client: 
• Client Reference: 

Project No.: 
Lab ID: 

~ SIEVE AND HYDROMETER ANALYSIS 	eotechncs 
ASTM D 422-63 (2007) 	 geotethni~f ~ g~osynhtic iesing 

CEC 	 Boring No.: 9/17 
Central Waste Closure 153-121 	 Depth (ft): 	0-4 
2015-506-001 	 Sample No.: TP-22A 
2015-506-001-023 	 Soil Color: Brown 

USCS 
USDA 

SIEVE ANALYSIS 	 HYDROMETER 
cobbles gravel 	 sand 	 silt and ciay fraction 
cobbles gravel sand silt lcla 

ilNlllllillllililillllliiuiillllliilllllliullllliliu°°'i1
llIIlillUUlIllllIUUIIIilllllllllliliÌ!lilUllIllil
uiiiiiuuiuiiiiuuiiiiiiiuuiiiiiiuuuiiiiiiuì uuiiuiu

~ 
UUllIlliUiIilllliUlllIllililllUllllUllill!!IIllU

I 
iiuiiiiiiuuiiiuuuuiiuiiiiiiuuuiuiiiuiuuuiuì

.~~ 1 
Sieve Sizes (mm) 

USCS Summary 
Percentage 

Greater Than #4 Gravel 1.28 
#4 To #200 Sand 19.44 
Finer Than #200 Silt & Clay 79.28 

USCS Symbol: 
CL, TESTED 

USCS Classification: 
LEAN CLAY WITH SAND 

page 1 of 4 	 DCN: CT-S3B DATEz8SDt0~01~®E9TECHN/CAL PROJECTSICEC12015-506-001 Central Waste1j2015-506-001-023 Grain JSieveHyd.xlsJPrint Sheet 

544 8raddtrck Avenu • East Pi1.4sburgh, PA 15112 • Phone (412) 823-7G00 • Fait (412) 823-8999 +www.geotechnics.net 

• 



• 

technics 

USDA CLASSIFICATION CHART 	
9~'~hnic~lfi~gQasynt~eti~ie~ng 

Client: CEC Boring No.: 9/17/15 
Client Reference: Central Waste Closure 153-121 Depth (ft): 0-4 
Project No.: 2015-506-001 Sample No.: TP-22A 
Lab ID: 2015-506-001-023 Soil Color: Brown 

90 	 10 

Ô 

100 	90 	80 	70 	60 	50 	40 	30 	20 	10 	0 

PERCENT SAND 

Particle 
Size (mm) 

Percent 
Finer 

USDA SUMMARY 	Actual 
Percentage 

Corrected % of Minus 2.0 mm 
material for USDA Classificat. 

Gravel 	 2.72 0.00 
2 97.28 Sand 	 23.73 24.39 

0.05 73.55 Silt 	 .55.63 57.19 
0.002 17.92 Clay 	 17.92 18.42 

USDA Classification: 	SILTLOAM 

page 2 of 4 	 DCN: CTS3B DATEQA9Li6'kQI7SIBR[!/ECTSICEC12015-508-001 Central Wastel(2015-506-001-023 Grain JSieveHyd.xlsJPrint Sheet 	• 
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• Client: 
Client Reference 
Project No.: 
Lab ID: 

WASH SIEVE ANALYSIS 
ASTM D 422-63 (2007) 

CEC 
Central Waste Closure 153-121 
2015-506-001 
2015-506-001-023 

» 

otechn~cs 
geutechnrcal & geospnthe 	rag 

Boring No.: 9/17/15 
Depth (ft): 	0-4 
Sample No.: TP-22A 
Soil Color: Brown 

l Moisture Content of Passinq 3/4" Material 	 Water Content of Retained 3/4" Material 

Tare No.: 
Wt. of Tare & Wet Sample (g): 
Wt. of Tare & Dry Sample (g): 
Weight of Tare (g): 
Weight of Water (g): 
Weight of Dry Soil (g): 

Moisture Content 

1416 Tare No.: 
1030.70 Weight of Tare & Wet Sample (g): 
939.10 Weight of Tare & Dry Sample (g): 
145.68 Weight of Tare (g): 
91.60 Weight of Water (g): 

793.42 Weight of Dry Soil (g): 

11.5 Moisture Content (%): 

3003 
100.75 
96.28 
6.55 
4.47 

89.73 

5.0 

Wet Weight of -3/4" Sample (g): 24855 
Dry Weight of - 3/4" Sample (g): 22282.5 
Wet Weight of +3/4" Sample (g): 94.20 
Dry Weight of + 3/4" Sample (g): 89.73 
Total Dry Weight of Sample (g): 22372.2 

Weight of the Dry Sample (g): 
Weight of Minus #200 Material (g): 
Weight of Plus #200 Material (g): 

J - Factor (Percent Finer than 3/4"): 

793.4 
631.5 
161.8 

0 

Sieve Sieve Weight of Soil Percent Accumulated Percent Accumulated 

Size Opening Retained Retained Percent Finer Percent 

Retained Finer 

(mm) % % % % 

12" 300 0.00 0.00 0.00 100.00 100.00 
6" 150 0.00 0.00 0.00 100.00 100.00 
3" 75 0.00 0.00 0.00 100.00 100.00 
2" 50 0.00 	(*) 0.00 0.00 100.00 100.00 

1 1/2" 37.5 0.00 0.00 0.00 100.00 100.00 
1" 25.0 0.00 0.00 0.00 100.00 100.00 

3/4" 19.0 94.20 0.40 0.40 99.60 99.60 
1/2" 12.5 0.00 0.00 0.00 100.00 99.60 
3/8" 9.50 0.00 0.00 0.00 100.00 99.60 
#4 4.75 6.98 0.88 0.88 99.12 98.72 
#10 2.00 11.49 1.45 2.33 97.67 97.28 
#20 0.85 14.13 	(** ) 1.78 4.11 95.89 95.51 
#40 0.425 19.53 2.46 6.57 93.43 93.05 
#60 0.250 38.80 4.89 11.46 88.54 88.18 
#140 0.106 54.89 6.92 18.38 81.62 81.29 
#200 0.075 16.05 2.02 20.40 79.60 79.28 
Pan - 631.55 79.60 100.00 - - 

Notes : (*) The + 3/4" sieve ana/ysis is based on the Total Dry Weight of the Sample 
(**) The - 3/4" sieve analysis is based on the Weight of the Dry Sample 

• 
Tested By 	PC 	Date 	10/2/15 	Checked By 	KC 	Date 	10/14/15 
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HYDROMETER ANALYSIS 
ASTM D 422-63 (2007) 

Client: 	 CEC 
Client Reference: 	Central Waste Closure 153-121 
Project No.: 	2015-506-001 
Lab ID: 	 2015-506-001-023 

eotechnics 
ge~rlchnic<tl ~ g~gmth~iK ~~6ng 

• 
Boring No.: 9/17/15 
Depth (ft): 	0-4 
Sample No.: TP-22A 
Soil Color: Brown 

Elapsed 
Time 

R 
Measured 

Temp. Composite 
Correction 

R 
Corrected 

N 
• 

K 
Factor 

Diameter N' 

(min) °C (%) mm °/D 

0 NA NA NA NA NA NA NA NA 
2 52.0 20.7 6.83 45.2 81.3 0.01333 0.0263 64.5 
5 45.0 20.7 6.83 38.2 68.7 0.01333 0.0178 54.5 
15 36.5 20.7 6.83 29.7 53.4 0.01333 0.0111 42.4 
30 31.0 20.7 6.83 24.2 43.5 0.01333 0.0082 34.5 
63 27.5 21.1 6.68 20.8 37.5 0.01327 0.0057 29.7 

250 20.5 22.1 6.33 14.2 25.5 0.01311 0.0030 20.2 
1440 17.0 22.2 6.29 10.7 19.3 0.01310 0.0013 15.3 

Soil Specimen Data 	 Other Corrections 

Tare No.: 	 963 
Wt. of Tare & Dry Material (g): 	160.78 	a - Factor: 	 0.99 
Weight of Tare (g): 	 100.79 
Weight of Deflocculant (g): 	 5.0 	Percent Finer than # 200: 	 79.28 
Weight of Dry Material (g): 	54.99 

Specific Gravity: 	 2.7 Assumed 

r: 

Note: 	Hydrometer test is performed on - # 200 sieve material. 

Tested By 	TO 	Date 	10/12/15 	Checked By 	KC 	Date 	10/14/15 	• 
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Ce6technics  
geui~chni€al & geospnthetic 4esing 

Wient: 
Client Reference: 
Project No.: 
Lab ID: 

Visual Description: 

MOISTURE DENSITY RELATIONSHIP 
ASTM D698-12 

Boring No.: 9/17/15 
Depth (ft): 4-8 
Sample No.: TP-22B 
Test Method STANDARD 

Brown Silt 

CEC 
Central Waste Closure 153-121 
2015-506-001 
2015-506-001-024 

Optimum Water Content 
	

17.5 
Maximum Dry Density 
	

106.1 

120 

115 

110 

• 

v Q. 
105 

N 

100 

95 

90 

Specific Gravitv 	2.70 
Assumed 

	

10 	 15 	 20 	 25 	 30 

Water Content (%) 
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• .etechn:cs 
ge~t2thnie & ygassynthetit 4esiing 

MOISTURE - DENSITY RELATIONSHIP 
ASTM D698-12 

Client: 	 CEC 	 Boring No.: 	9/17/15 	 • 
Client Reference: 	Central Waste Closure 1 53-1 21 	 Depth (ft): 	4-8 
Project No.: 	 2015-506-001 	 Sample No.: TP-22B 
Lab ID: 	 2015-506-001-024 

Visual Description: 	Brown Silt 

Total Weight of the Sample (g): 	NA 
As Received Water Content (%): 	NA 
Assumed Specific Gravity: 	2.70 

Percent Retained on 3/4": NA 
Percent Retained on 3/8": NA 
Percent Retained on #4: NA 
Oversize Material: Not included 
Procedure Used: B 

Test Type: STANDARD 
Rammer Weight (lb): 5.5 
Rammer Drop (in): 12 
Rammer Type: MECHANICAL 
Machine ID: G 	441 
Mold ID: G 	606 
Mold diameter: 4" 
Weight of the Mold (g):. 4139 
Volume of the Mold (cm3): 943 

Mold / Specimen 

Point No. 1 2 3 4 , 5 
Neight of Mold & Wet Sample (g): 5932 5989 6031 5991 5961 
Neight of Mold (g): 4139 4139 4139 4139 4139 
Neight of Wet Sample (g): 1793 1850 1892 1852 1822 
Vlold Volume (cm3): 943 . 943 943 943 943 

Moisture Content / Density 

Tare Number: 581 887 585 1706 1710 
Weight of Tare & Wet Sample (g): 438.20 423.70 413.00 422.80 420.80 
Weight of Tare & Dry Sample (g): 396.74 . 380.98 361.91 363.07 354.68 
Weight of Tare (g): 83.35 109.68 85.33 82.74 82.05 
Weight of Water (g): 41.46 42.72 51.09 59.73 66.12 
Weight of Dry Sample (g): 313.39 271.30 276.58 280.33 272.63 

Afet Density (g/cm3): 1.90 1.96 2.01 1.96 1.93 
dVet Density (pcf): 118.6 122.4 125.2 122.6 120.6 
Moisture Content (%): 13.2 15.7 18.5 21.3 24.3 
Dry Density (pct): 104.8 105.8 105.7 101.0 97.0 

Zero Air Voids 

Moisture Content (%): 	 16.0 	22.0 	28.0 
Dry Unit Weight (pcf): 	 117.7 	105.7 	95.9 

Tested By 	MF 	Date 	10/27/15 	Checked By 	KC 	 Date 	10/28/15 	• 
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é~t1tE:chr~cs 
gurchniai , geoynhetic detatng 

Ô SPECIFIC GRAVITY 
ASTM D 854-14 

Client: 	 CEC 	 Boring No.: 9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 4-8 
Project No.: 	2015-506-001 	 Sample No.: TP-22B 
Lab ID: 	 2015-506-001-024 	 Visual Description: Brown Silt 

(Mlnus No.4 sieve material,oven dried) 

Replicate Number 	 1 	 2 

Pycnometer ID: G 	1255 G 	1504 
Weight of Pycnometer & Soil & Water (g): 747.16 734.65 
Temperature (°C): 26.6 26.5 
Weight of Pycnometer & Water (g): 684.88 672.05 

Tare Number: 706 963 
Weight of Tare & Dry Soil (g): 199.22 201.4 
Weight of Tare (g): 99.04 100.77 

• Weight of Dry Soil (g): 
Specific Gravity of Soil @ Measured Temperature: 
Specific Gravity of Water @ Measured Temperature: 
Conversion Factor for Measured Temperature: 

Specific Gravity @ 20° Celsius: 

100.18 100.63 
2.644 2.646 

0.99663 0.99666 
0.99842 0.99845 

2.648 	 2.650 

Average Specific Gravity @ 20° Celsius 	 2.65 

Ô 
Tested By 	TO 	Date 10/6/15 	Checked By 	CLK 	Date 10/9/15 
DCN: CT-S5 Date: 3/5/14 Revision: 20 
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ATTERBERG LIMITS 

	 G4echics 
g>rot~Chnic~l 

 
& geoiynthetiK iE's~►g 

ASTM D 4318-10 

Client: CEC Boring No.: 9/17/15 
Client Reference: Central Waste Closure 153-121 Depth (ft): 4-8 
Project No.: 2015-506-001 Sample No.: TP-22B 
Lab ID: 2015-506-001-024 Soil Description: BROWN LEAN CLAY 
Note: The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material, Airdried) 
sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description 
Liquid Limit Test 1 2 3 

M 
Tare Number: 211 157 240 U 
Wt. of Tare & Wet Sample (g): 38.73 37.68 38.00 L 
Wt. of Tare & Dry Sample (g): 34.46 33.58 33.99 T 
Weight of Tare (g): 18.15 17.50 17.92 1 
Weight of Water (g): 4.3 4.1 4.0 P 
Weight of Dry Sample (g): 16.3 16.1 16.1 O 

Moisture Content (%): 26.2 25.5 25.0 
1 
N 

Number of Blows: 17 24 30 T 

Plastic Limit Test 	 1 	2 	Range Test Results 

Tare Number: 	 239 	168 Liquid Limit (%): 	25 
Wt. of Tare & Wet Sample (g): 	26.54 	25.47 
Wt. of Tare & Dry Sample (g): 	25.75 	24.69 Plastic Limit (%): 	14 
Weight of Tare (g): 	 20.19 	19.11 
Weight of Water (g): 	 0.8 	0.8 Plasticity Index (%): 	11 
Weight of Dry Sample (g): 	5.6 	5.6 

USCS Symbol: 	CL 
Moisture Content (%): 	 14.2 	14.0 	0.2 
Note: The acceptable range of the two Moisture contents is ± 2.6 

Ô 

• 
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Tested By RAL 	Date 	10/9/15 	Checked By 	CLK 	Date 10/10/15 

	
• 
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eotechr.ics 
SIEVE AND HYDROMETER ANALYSIS 	 geot~hnical&gevsÿntK;c~ng 

ASTM D 422-63 (2007) 

Ô 
Client: 	 CEC 
Client Reference: 	Central Waste Closure 153-121 
Project No.: 	2015-506-001 
Lab ID: 	2015-506-001-024 

Boring No.: 9/17/15 
Depth (ft): 4-8 
Sample No.: TP-22B 
Soil Color: Brown 

SIEVE ANALYSIS 	 HYDROMETER 
>CS 	L 	cobbles 	gravel 	 sand 	 silt and clay fraction 
>DA 	l 	cobbles 	gravel 	 sand 	 silt 	l cl 

_ ., 

:illi iiiIiliililiiïiiiiìïlíliîìïìi!llillilulliillil.
IW 
	~I~ 

iilllllllUilllllUilllllllUliililliUiiilllÌIUiiillilll 
1, liIlilllUUilllllliillllliUliilllliUiilllliI!UIIUIIIIU 

lillilllUiiillllllilllllllUliUllliUiililliMiilllllil 
 ii,.~~ 

ililllliUiiillllllllillllllilillllllliillliillillllllU  
100 	 10 	 1 	 0.1 	 0.01 	 0.001 

Particle Diameter (mm) 

i • 

Sieve Sizes (mm) 
USCS Summary 

Percentage 

Greater Than #4 Gravel 0.87 
#4 To #200 Sand 8.71 
Finer Than #200 Silt & Clay 90.42 

USCS Symbol: 
CL, TESTED 

USCS Classification: 
LEAN CLAY 

page 1 of 4 	 DCN: CT-S3A DATE: 3118/13 REVISION: 11 
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eotechr.ics 
1thni11& geopnthetiC ie~Ung 

USDA CLASSIFICATION CHART 

Client: 	 CEC 	 Boring No.: 9/17/15 
Client Reference: 	Central Waste Closure 153-121 	 Depth (ft): 	4-8 
Project No.: 	2015-506-001 	 Sample No.: TP-22B 
Lab ID: 	 2015-506-001-024 	 Soil Color: 	Brown 

100 	90 	80 	70 	60 	50 	40 	30 	20 	10 	0 

.~ 
PERCENT SAND 

Particle 
Size 

Percent 
Finer 

USDA SUMMARY 	Actual 
Percentage 

Corrected % of Minus 2.0 mrn 
material for USDA Classificat. 

(mm) (%) (%) (%) 
Gravel 	 1.49 0.00 

2 98.51 Sand 	• 	 17.73 18.00 
0.05 80.78 Silt 	 69.84 	• 70.89 
0.002 10.94 Clay 	 10.94 11.11 

USDA Classification: 	SILTLOAM 

page 2 of 4 	 DCN: CT-S3A DATE: 3/18/13 REVISION: 11 
Ô 

544 8raddock Ltvenue •E~st Pittsburgh, PA 15112 • Phone (412) 823-7500 • Fax (412) 823-8999 * www.geot.echriics.net  



eotechr.ics 
g~1~Chnir~l .& gev3ynthtic ietrg 

WASH SIEVE ANALYSIS 
ASTM D 422-63 (2007) 

Client: 
Client Reference: 
Project No.: 
Lab ID: 

CEC 
Central Waste Closure 153-121 
2015-506-001 
2015-506-001-024 

Boring No.: 9/17/15 
Depth (ft): 4-8 
Sample No.: TP-22B 
Soil Color: Brown 

l Moisture Content of Passing 3/4" Materia 	 Water Content of Retained 3/4" Material 

Tare No. 
Weight of Tare & Wet Sample (g) 
Weight of Tare & Dry Sample (g) 
Weight of Tare (g) 
Weight of Water (g) 
Weight of Dry Sample (g) 

Moisture Content (%; 

1453 Tare No. 
720.60 Weight of Tare & Wet Sample (g) 
636.70 Weight of Tare & Dry Sample (g) 
137.48 Weight of Tare (g) 
83.90 Weight of Water (g) 

499.22 Weight of Dry Sample (g) 

16.8 Moisture Content (%; 

NA I 

Wet Weight of -3/4" Sample (g) NA 	 Weight of the Dry Sample (g) 	 499.22 
Dry Weight of -3/4" Sample (g) 47.83 	 Weight of - #200 Material (g) 	 451.39 
Wet Weight of +3/4" Sample (g) NA 	 Weight of + #200 Material (g) 	 47.83 
Dry Weight of +3/4" Sample (g) 0.00 
Total Dry Weight of Sample (g) NA 

Sieve Sieve Weight of Soil Percent Accumulated Percent Accumulated 
Size Opening Retained Retained Percent Finer Percent 

Retained Finer 
mm % % % % 

12" 300 0.00 0.00 0.00 100.00 100.00 
6" 150 0.00 0.00 0.00 100.00 100.00 
3-' 75 0.00 0.00 0.00 100.00 100.00 
2" 50 0.00 0.00 0.00 100.00 100.00 

1 1/2" 37.5 0.00 0.00 0.00 100.00 100.00 
1" 25.0 0.00 0.00 0.00 100.00 100.00 

3/4" 19.0 0.00 0.00 0.00 100.00 100.00 
1/2" 12.5 0.00 0.00 0.00 100.00 100.00 
3/8" 9.50 1.86 0.37 0.37 99.63 99.63 
#4 4.75 2.49 0.50 0.87 99.13 99.13 
#10 2.00 3.08 0.62 •  1.49 98.51 98.51 
#20 0.85 3.37 0.68 2.16 97.84 97.84 
#40 0.425 4.49 0.90 3.06 96.94 96.94 
#60 0.250 8.43 1.69 4.75 95.25 95.25 
#140 0.106 15.88 3.18 7.93 92.07 92.07 
#200 0.075 8.23 1.65 9.58 90.42 90.42 
Pan - 451.39 90.42 100.00 - - 

, 	Tested By 	PC 	Date 	10/2/15 	Checked By 	KC 	Date 	10/14/15 
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RECEV~ 
OEC 17 2015 

HYDROMETER ANALYSIS 
O1iIIO 1EA N1E11 ® 	ASTM D 422-63 (2007) 

Client: . 	 CEC 
Client Reference: 	Central Waste Closure 153-121 
Project No.: 	2015-506-001 
Lab ID: 	 2015-506-001-024 

geotechnics 
getechniral gecsgtnthc~i[;e~tir,g 

• 

Boring No.: 9/17/15 
Depth (ft): 4-8 
Sample No.: TP-22B 
Soil Color: Brown 

Elapsed 
Time 

R 
Measured 

Temp. Composite 
Correction 

R 
Corrected 

N K 
Factor 

Diameter N' 

(min) (°C) % ) (mm) % 

0 NA NA NA NA NA NA NA NA 
2 47.5 20.7 6.83 40.7 73.6 0.01333 0.0275 66.6 
5 36.5 20.7 6.83 29.7 53.7 0.01333 0.0191 48.6 

15 24.5 20.7 6.83 17.7 32.0 0.01333 0.0121 28.9 
30 20.0 20.7 6.83 13.2 23.8 0.01333 0.0088 21.6 
60 17.0 21.1 6.68 10.3 18.7 0.01327 0.0063 16.9 
250 13.5 22.1 6.33 7.2 13.0 0.01311 0.0031 11.7 
1440 12.5 22.2 6.29 6.2 11.2 0.01310 0.0013 10.2 

Soil Specimen Data 	 Other Corrections 

Tare No. 	 970 
Weight of Tare & Dry Material (g) 	160.49 	 a - Factor 	 0.99 
Weight of Tare (g) 	 100.79 
Weight of Deflocculant (g) 	 5.0 	 Percent Finer than # 200 	90.42 
Weight of Dry Material (g) 	 54.7 

Specific Gravity 	 2.7 	Assumed 

Note: 	Hydrometer test is performed on - # 200 sieve material. 

Tested By 	TO 	Date 	10/12/15 	Checked By 	KC 	Date 10/14/15  
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