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August 16, 2013

Mr. Geoff Little, Environmental Engineer II

North Carolina Department of Environmental and Natural Resources
Permitting Branch, Solid Waste Section

1646 Mail Service Center

Raleigh, NC 27699

RE:  Construction Quality Assurance Certification Report
Coble’s Sandrock C&D Landfill, Phases 1 & 2 Partial Closure
NC DENR Permit #01-05
Alamance County, North Carolina
JEI Project 419.1201.12, Task 01

Dear Geof:

This le‘&gr is to certify that to the best of my knowledge and belief, the Phases 1 & 2 Partial Closure of the
Coble’s C&D Landfill has been constructed in conformance with the permitted plans and specifications.

The enclosed certification report presents an accumulation of field, laboratory, and other quality assurance
data for the closure construction. It is our understanding that the enclosed construction quality assurance
documentation was compiled in accordance with North Carolina Solid Waste Regulations, 15A NCAC 13B
and fulfills the submittal requirements listed in the General Permit Conditions (Permit Module I) of Permit
01-05. :

On behalf of Cobles C&D Landfill, we would like to thank you in advance for your assistance in reviewing
this construction quality assurance certification report.

Sincerely,
JOYCE ENGINEERING, INC.

Z.

Evan Andrews, P.E.
Regional Manager

Enclosure
Copy: Mr. Kent Coble, w/ enclosure
Hannu Kemppinen, P.G., w/ enclosure (Joyce Engineering, Inc.)
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1.0 INTRODUCTION

This report, prepared by Joyce Engineering, Inc. (JOYCE) on behalf of Cobles Sandrock, Inc.
(Cobles) addresses the quality assurance procedures and activities conducted during partial closure
construction of the Phases 1 and 2 at the Cobles C&D landfill in Alamance County, North Carolina.
The documents comprising this report were compiled for the C&D landfill closure construction with
North Carolina Solid Waste Management Regulations, 15A NCAC 13B and the Phase 3 Permit to
Construct # 01-05.

Cobles acted as the General Contractor and performed all closure construction earth work
during 2012 and 2013.

JOYCE provided third party construction quality assurance program. Geotechnics assisted
JOYCE in the field soil testing and collected samples for soil materials laboratory testing. The soils
laboratory testing was conducted at Geotechnics, Inc. in Raleigh, NC.

Michael Stout Surveying of Ramseur, NC provided survey for the partial closure project.

2.0 CONSTRUCTION QUALITY ASSURANCE PROGRAM
2.1 Scope of Work

The overall goals of the CQA program are to ensure that proper construction techniques and
methods are employed, and to verify that the earth materials used meet the requirements of the
specifications. Moreover, the CQA program helps to identify and define problems that may occur
during construction and allow corrective measures to be implemented. At the completion of the
closure construction the certifying engineer prepares a certification report to document that the
closure work was conducted in accordance with the design standards and specifications.

2.2 Roles and Responsibilities

Cobles retained Joyce Engineering, Inc. to provide construction quality assurance during the
landfill partial closure construction. As an independent consultant from the Owner/Contractor,
JOYCE, along with the construction field representative Geotechnics provided observation and
documentation of the closure earthwork construction. A representative of Geotechnics visited the site
regularly to follow the closure work progression by testing each acre-lift in the field and collecting
soil samples for laboratory testing. Per the approved CQA Plan, Cobles retained a surveyor to
provide periodic survey of the work to establish and maintain lines and grades.

2.3 Earthwork

Cobles began the construction in mid-April 2012 by first grading the west side of the landfill
to prepare the surface for closure. The surveyor verified the existing intermediate cover thickness to
be a minimum of 12 inches prior to Cobles commencing the construction of low permeability soil
layer. The surveyed locations are shown on Drawing 1 — Intermediate Cover.

Following the grading and survey of the intermediate cover thickness Cobles proceeded with
low permeability soil or infiltration layer construction. Soil material was tested to identify site soil
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suitability for the layer construction and meet the permitted hydraulic conductivity of 1.0E-05
cm/sec. Starting from the south and progressing north along the west side the infiltration layer was
constructed in three lifts approximately one acre at a time. The east side closure followed the same
sequence. The work was conducted utilizing the landfill heavy equipment; excavator, track loader,
compactor, and truck or a pan to deliver the soil to each acre.

2.3.1 Infiltration Layer Testing and Results

Pre-construction soil samples were collected and submitted to laboratory testing for
identifying index properties of the soil proposed for the landfill partial closure work. The laboratory
testing results are compiled in Appendix I.

Cobles constructed the first acre as a test pad on the south end of the west side slope. The test
pad was constructed in three lifts and each lift was tested in the field and laboratory. The field
testing included moisture and density testing with nuclear methods and a drive cylinder test to verify
the nuclear gauge readings. Two Shelby tubes were pushed into the soil to collect undisturbed soil
samples of the low-permeability material for laboratory testing.

The infiltration layer was constructed in three lifts each six inches in compacted thickness.
The first acre was constructed as a test pad and the testing results were used for the first acre to
minimize testing fees and redundant testing. The field testing records of the infiltration layer
construction including nuclear gauge testing, drive cylinder, undisturbed permeability sample
(Shelby tube), and daily field reports are included in Appendix Il.

Soil infiltration layer construction CQA testing included in-place wet density, moisture
content by nuclear method (ASTM D6938), calculated dry density and percent compaction with a
Troxler Model 3440 portable nuclear gauge. A density of soil in place by drive cylinder method
(ASTM D 2937) was used to collect a sample of soil to verify the nuclear gauge test results for each
acre lift. If the nuclear gauge moisture readings were found to deviate significantly from the
moisture percentage by direct heating method, the dry density and in-place compaction percentage
were re-calculated to verify compaction of the soil. If the placed soils were found not to meet the
specification in a given area, the Contractor was informed of the test results and asked to re-work the
soil. Following the soil re-work, the area was subjected to CQA testing verification. With
satisfactory nuclear gauge readings at the randomly selected test locations the field personnel pushed
a drive cylinder to collect the moisture-density verification sample and a Shelby tube to collect the
undisturbed sample for laboratory hydraulic conductivity test (ASTM D5084).

The partial closure construction was divided into 11 areas each approximately one acre in
size to track the construction and field testing. The field and laboratory testing included a total of 33
acre lifts. Each lift was tested at a minimum of 5 locations by nuclear method, one drive cylinder and
one Shelby tube. A total 165 nuclear tests, 33 drive cylinders and 33 low-permeability tests were
required. The infiltration layer was found mostly to meet the moisture-compaction requirement but
some areas were reworked and retested. Acre 7 Lift 3 and Acre 11 Lift 2 initially failed the
undisturbed hydraulic conductivity testing in the laboratory. The failed acre-lifts were disked, re-
compacted, and re-graded; and retested in the field and laboratory. The final hydraulic conductivity
tests passed the criteria for infiltration layer and the results are included in Appendix Il and in the
summary table.
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2.3.2 Protective Cover — Erosion Layer

An 18-inch thick cover soil layer was placed over the completed infiltration layer. The soil
was spread in two lifts and tracked up and down the slope with the earth moving equipment to
achieve a nominal compaction of about 90 percent so that vegetation can develop a proper root
system deep in the soil. Following placement of the protective erosion layer, the closed side slopes
were seeded and the grass well established during 2013 growing season.

2.3.3 Passive Gas Vents

Eleven passive landfill gas vents were installed during the partial closure construction of
Phases 1 and 2. Cobles excavated pits near the top edge of the infiltration layer to place perforated
PVC pipes in the top layer of the waste. The 10 inch vent pipes were installed to a depth 5 to 6 feet
below the infiltration cap. The excavated gas vent pit was filled with #57 stone. Low permeability
soil was then placed over the stone to close the infiltration layer. Top soil was placed over the
worked area to provide a continuous layer of the protective cover.

Due to C&D LF waste content, drilling using traditional bucket auger methods for the
construction of passive gas vents was deemed impossible. This change to the landfill gas vent
drawing detail was submitted to the SWS for review and approval. The drawing is included in
Appendix V.

2.3.4 Construction Survey

Cobles retained Michael Stout Surveying of Ramseur, NC to provide the survey for the
landfill partial closure work. After grading and dressing the intermediate cover the prepared surface
was then surveyed using a 50 x 50 foot grid. The top of intermediate cover thus served as base
grades for the infiltration layer construction. At the completion of the three lifts of infiltration soil
layer construction the surface was then graded and surveyed. Protective cover was placed over the
infiltration layer. Once again, Cobles graded the surface to final grades and the surface was surveyed
according to the original survey grid locations. The three surveys are included in Appendix V.

The infiltration layer thickness meets and exceeds the minimum required thickness of 1.5
feet. In order to ensure adequate thickness of the infiltration layer, some areas were constructed
thicker than required. This was identified following the top of clay survey and adjustments were
made to the required thickness of the erosion layer. The total section thickness of the infiltration and
vegetative layer section is a minimum of three feet; however the survey for the erosion layer
thickness shows some areas less than the permitted 1.5 feet. The same soil material was used for
both layers and this report reflects our acceptance of the extra clay layer thickness replacing the
shortage of erosion layer in certain areas. In Joyce’s professional opinion, this condition will not
compromise the performance of the cap in any way nor be detrimental to the establishment of grass
or long term maintenance of the cover.

The closure construction was conducted on assumed acre basis on 11 acre lifts. The closure
construction survey encompasses total area of 426,983 square feet or 9.8 acres. The area west of the
landfill toe of slope as shown on the drawings is permitted area, but was not included in this partial
closure work. The area is heavily vegetated and need to be cleared for final closure construction.
The Cobles intend to address the area during the next closure construction activities.

END OF REPORT
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APPENDIX 1 — LABORATORY TESTING RESULTS



Coble's Sandrock CDLF Partial Closure 2012
Project 419.1201.11 Task 02
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MOISTURE-DENSITY RELATIONS SIEVING ANALYSIS ATTERBERG LIMITS
LAB ID Mold / Speciment Proctor Sieve Sizes Permeability
Partial Closure 1 2 3 4 5 OMC/MDD #4 #40 #200 USCS LL PL Pl K=cm/sec %M DD
2012-656-01-01 MC 12.0% 15.7% 18.5% 21.5% 24.4% 18.2% 100.0% 87.8% 66.7% ML 37 30 7 1.1E-06 20.5% 104.3
DD 103.6 104.4 1055 103.1 98.6 105.6
2012-656-01-02 MC 9.5% 12.0% 15.0% 18.1% 20.7% 15.1% 90.6% 69.9% 54.9% CL 39 25 14 4.7E-07 17.6% 106.2
DD 108.1 1099 112.7 1105 106.7 112.8
2012-656-12-01 MC 11.2% 14.4% 17.4% 20.1% 22.3% 16% 96.2% 81.0% 66.9% ML 39 30 9 47E-06 17.9% 102.2
DD 105.2 106.9 107.1 106.0 1024 107.1
2012-656-12-02 MC 13.3% 16.6% 19.8% 22.2% 25.5% 17.6% 94.4% 71.6% 54.5% ML 41 27 14 1.1E-06 18.7% 102.3
DD 101.3 106.2 105.7 103.0 97.2 106.5
2012-656-12-03 MC 12.8% 14.7% 18.3% 19.9% 22.7% 16.8% 96.6% 68.7% 45.8% SM 38 28 10 4.6E-06 18.9% 103.4
DD 106.9 1085 108.5 1054 1005 108.8
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Aprll 27, 2012
Project No. 2012-656-01

Mr. Hannu Kemppinen

Joyce Engineering, Inc.
Greenshoro, NC 27407
Hannu@joyceengineering.com

Transmittal

Laboratory Test Results
Coble SR

Please find attached the laboratory test resulis for the above referenced project. The tests were outiined
on the Pro;ect Verification Form that was faxed to your firm prior to the festing. The testmg was
performed in general accordance with the methods listed on the enclosed data sheets. The test results
are believed to be representative of the samples that were submitted for testing and are indicative only of
the specimens which were evaluated. We have no direct knowledge of the origin of the samples and
imply no position with regard to the nature of the test resuls, i.e. passifail and no claims as to the
suitability of the material for its intended use.

The test dafa and all associgied project information provided shall be held in strict confidence and
disclosed to other parties only with authorization by oir Client. The test data submitted herein is
considered integral with this report and is not 1o be reproduced except In whole and only with the
authorization of the Client and Geotechnics. The remaining sample. materials. for this project wili be
retained for a minimirn of 90 days as directed by the Geotechnics’ Guality Program.

We are pleased to provide these testing services. Should you have any questions or if'we may be of
further assistance, please contact our office.

Respectively submitted,
Geotechnics, Inc.

Sk AN 5;
Michael PP, Smith

Regional Manager

We understand that you have a choice in your laboratory services
and we thank you for choosing Geotechnics.

DON: Bata Transmingl Letter Date: 172805 Rea.: 1
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NTEGRITYE IN YESANG

ASTM D 5084-03
{SOP-S522A & S22B)
Client JOYCE ENGINEERING Boring No. NA
Client Project COBLE SR Depth {ft.) NA
Project No. 2012-656-01 Sample No. LOW PERM S 4
Lab ID No. 2012-656-01-01 ‘
AVERAGE PERMEABILITY = 1.2E-06 cmisec @ 20°C
AVERAGE PERMEABILITY = 1.2E-07 misec @ 20°C
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lectechnics

FNTEGRITY 1IN TESTINGY

PERMEABILITY TEST

ASTM D 508410
(SOP-522A & 5228)

Client JOYCE ENGINEERING Boring No.  NA
Client Project COBLE SR Depth {ft.)  NA
Project No. 2012-656-01 Sample No. LOW PERM $ 1
Lab D No. 2012-656-01-01

Specific Gravity 2.70 Assumed

Sample Condition Remolded
Visual Description: BROWN SILT
MOISTURE CONTENT: BEFORE TEST AFTER TEST
Tare Number 273 822
Wt of Tare & WS (gm.) 123.24 460.52
Wt of Tare & DS (gm.) 108.21 389.22
Wt of Tare (gm.} 37.08 136.94
Wi. of Water (gm.) 14.03 71.30
Wt of DS {gm.) 72.13 252,28
Moisture Content {%) 19.5 28.3
SPECIMEN: BEFORE TEST AFTER TEST
Wi, of Tube & WS {gm.) 2474.00 NA
WHt. of Tube {gm.) 163500 NA
Wt of WS (cale.)({gm.) 839.00 900.89
Length 1 (in.) 4.003 4.014
Length 2 (in.) 4.003 4.033
Length 3 (in.) 4.003 4.083
Top Diameter {in.) 2.870 2.934
Middle Diameter (in.) 2.870 2944
Bottom Riameter (in.) 2.870 2974
Average Length {in.) 4.00 4.04
Avefage Area (in.?) 6.47 6.84
Sample Volume (cm® ) 424,37 453.08
Unit Wet Wt. {gm./ em®) 1.98 1.99
Unit Wet Wi, (pcf ) 123.4 124.1
Unit Dry Wt (pef ) 103.3 96.8
Unit Dry Wt. (gm./ cm® ) 1.66 1.55
Void Ratic, e 0.83 0.74
Porosity, n 0.39 0.43
Pore Volume {om® ) 164.2 162.9
Total Wgt. Of Sample After Test 908.30

Tested By BW Date: 4/24/2012 Checked By: &g Date: of/z7

Page? of 3
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Client

Client Project

Project No.
Lab D No.

PERMEABILITY TEST
ASTM D 5084-03
(SOP-S22A & $22B)

JOYCE ENGINEERING
COBLE S8R
2012-656-01
2012-656-01-01

Pressufe Heads (Constant)

Boring No.
Depth (ft.)

NA
NA
Sample No. LOW PERM $1

INTEGRITY 1N TESTING

Final Sample Dimensions

Top Cap (psi) 38.5 Sample Length (cm), L 10.27
Bottom Cap (psi) 40.0 Sample Diameter (cm) 7.49
Cell (psh) 45.0 Sample Area (cm?), A 44.12
Total Pressure Head {cm) 105.5 Inflow Burette Area _(_c:m2 ), a-in 0.807
Hydrauiic Gradient. 10.27 Outfiow Burétte Area (cm2 ); a-out 0.878
B Parameter (%) 95
AVERAGE PERMEABILITY = 1.2E-05 cmisec @ 20°C
AVERAGE PERMEABILITY = 1.2E-07 misec. @ 20°C
DATE TIME ELAPSED TOTAL TOTAL TOTAL FLOW TEMPF.  INCREMENTAL
TIME INFLOW QUTFLOW HEAD PERMEABILITY
t _ h {Oflow ) o @ 20°C
(mm/ddlyy) (hr) (min) (o) (em® (cm® {crn) (1 stop) (°C) {cm/sec)
4/26/2012 10 36 0.00 0.0 0.0 127.9 0 28.7 NA
4/28/2012 10 42 0.10 24 2.4 122.5 0 237 1.1£-05
4262012 10 58 0.37 87 8.7 108.4 0 23.8 1.2E-05
472612012 1 7 0.52 12.0 12.0 101.0 o 23.8 1.2E-05
412672012 11 24 0.80 171 1741 89.6 0 238 1.1E-06
412612012 11 34 0.97 201 201 82.9 1 23.8 1.2E-05
Tested By: BW Date; 4/24/2012 Checked By: G Date: 4“”17"‘ L
Page 3 of 3 DON: CT-22 DATE 2210 REVISION:9  ZA2012 PROJECTS\201 2656 JOYCEY2012-656-01-01 PERMiiow w headsr.xisiShest?
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lechnics

INTEGRITY IN TESTING

PERMEABILITY TEST

ASTM D 5084-03
(SOP-522A & 522B)

Client JOYCE ENGINEERING Boring No.  NA

Client Project COBLE SR Depth (ft.) NA

Project No. 2012-656-01 Sample No. LOW PERM RS $2
Lab ID No. 2012-656-01-01

AVERAGE PERMEABILITY = 1.1E-06 cmisec @ 20°C
AVERAGE PERMEABILITY =  1.1E-08 m/sec @ 20°C

TOTAL FLOW vs. ELAPSED TIME
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PERMEABILITY TEST

ASTM D 5084-10
(SOP-322A & S22B)

Client JOYCE ENGINEERING Boring No. NA

Client Project COBLE S8R Depth (ft.y NA

Project No. 2012-666-01 Sample No. LOW PERM % S2

Lab ID No. 2012-656-01-01
Specific Gravity 2.70. Assumed
Sample Condition Remolded

Visual Description: BROWN SILT

MOISTURE CONTENT: BEFORE TEST AFTER TEST

Tare Number _ 828 827

Wi, of Tare & WS {(gmi.) 282.18 500.82

Wt. of Tare & DS (gm.) 257.27 428.81

Wt. of Tare (gm.) 136.03 136.40

Wt. of Water (gm.) 24,91 72.01

Wit of DS {gm.) 121.24 292.41

Moisture Content (%) 20.5 24.6

SPECIMEN: BEFORE TEST AFTER TEST

Wt. of Tube & WS {gm.) 2480.81 NA

Wt of Tube (gm.} 1636.26 NA

Wt. of WS (cale.)(gm.) 854.55 883.48

Length 1 (in.) 4.003 4.049

Length 2 (in.) 4.003 4.010

Length 3 (in.) 4.003 4,021

Top Diameter {in.} 2.870 2976

Middle Diameter (in.) 2.870 2.889

Bottom Diameter (in.) 2.870 2,837

Average Length (in.) 4.00 4,03

Average Area (in®) 6.47 6.76

Sarnple Volume (cm® ) 424.37 446,13

UnltWet Wt, (gm.fcm” ) 2.01 1.98

Unit Wet Wt (pcf ) 128.7 123.6

Uniit Dry Wt. (pef ) 104.3 99.2

Unit Dry Wt. {gm./ cm®) 1.67 1.59

Void Ratio, & 0.62 0.70

Porosity, n 0.38 0.41

Pore Volume (cm® ) 161.8 183.6

Total Wgt. Of Sample After Test 881.84

Tested By,  BW Date; 4/24/2012 Checked By: /é/bo" pate: 5/ 7 / /2
Page 2 of 3 DON: CT-22 DATE: 212410 REVISION: 9 742012 PROJECTSV20TZ658 JOYCE(2012-656-01-D1 PERMRow w header R2.siSheald
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NTEGIITY IN TESTING

PERMEABILITY TEST
ASTM D 5084-03
(SOP-822A & $22B)
Client JOYCE ENGINEERING BoringNo.  NA
Client Project COBLE SR Depth (ff.) NA
Project NG. 2012-656-01 Sample No. LOW PERM RZ S2.
Lab ID No. 2012-656-01-01

Pressure Heads (Constant)

Final Sample Dimensions

Top Cap (psh) 43.5 Sample Length (cm), L 10.23
Bottorm Cap {psi} 45.0 Sample Diameter (cm) 7.45
Cell (psi) 50.0 Sample Area (cm? ), A 43,62
Total Pressure Head (cm) 105.5 Inflow Buretie. Area (cm2 ¥, a=in 0.807
Hydraulic Gradient 10.31 Outflow Burette Area (cm?), a-out 0.878
B Parameter (%) 96
AVERAGE PERMEABILITY = 1.1E-06 cmisec @ 20°C
AVERAGE PERMEABILITY = 1.1E-08 misec @ 20°C
DATE TIME ELAPSED TOTAL TOTAL  TOTAL FLOW TEMP.  INCREMENTAL
TIME INFLOW QUTFLOW HEAD PERMEARBILITY
t ' h (Qflow) @ 20°C
(mmfddlyy) (hr} (min)  (hn) (cm® (om® (cm) {1stop ) (°C) {cmisec)
412612012 11 23 .00 3.0 0.0 127.2 0 242 NA
412812012 12 5 0.70 1.2 12 125.2 0 24,2 7.9E-07
4/28/2012 12 22 (.08 2.0 2.0 1234 0 24.2 1.3E-06
4/28/2012 14 13 2_,83 56 8.3 114.6 0 243 1.0E-06
4/26/2012 14 49 3.43 7.3 69 112.0 0 243 1.0E-08
4/26/2012 15 3 3.67 7.8 74 110.9 1 243 1.1E-086
Tested By: BW Date: 4/24/2012 Checked By: .&4’“” Date; 5 / I, / /2.
Page3of 3 DON: OT-22 DATE: 2210 REVISION: 8 ZA2012 PROJECTSU0 126855 JOVCEN2013-656-01-01 PERMRow w header R2::45)Sheatd
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SIEVE ANALYSIS
ASTM D 422-63 (SOP-S3}

Client JOYCE ENGINEERING, INC. Boring No. NA
Client Reference COBLE SR Depth (ft) NA
Project No. 2012-656-01 Sample No. LOW PERM
Lab ID 2012-656-01-01 Soil Color LIGHT BROWN
SIEVE ANALYSIS HYDROMETER
Uscs gravel ] sand | silt and clay
12" 8" 3" 3147 318" #4  #10 HZ0 #40 @140 #200
100 4 v, S SR S U o B, ¥ \
. i
50 - N
] \;\
8t | \
] "\c
£ o
2
]
m e
5 50
&
.
= ]
8 40
& P
30 |
20
10 ]
1000 100 10 1 0.1 0.01 0.001
Particle Diameter {mm)
UJZCS Symbol ML, TESTED
USCS Classification SANDY SILT
Tested By SD Date  4/17/2012 Checked By Gy Date 4-14-1)
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techinics

INTEGRITY INTESTING

WASH SIEVE ANALYSIS
ASTM D 422-63 {S0OP-53)
Client JOYCE ENGINEERING, INC. Baring No. NA
Client Reference COBLE 8R Depth (ft) NA
Project No. 2012-656-01 Sample No. LOW PERM
Lab ID 2012-6568-01-01 Sail Color LIGHT BROWN
Moisture Content of Passing _3/4" Material Water Content of Retained  3/4" Material
Tare No. 200 Tare No. NA
Wot. Tare + Wet Specimen (gm)  712.72 Wgt.Tare + Wet Specimen (gm) NA
Wagt. Tare + Dry Specimen (gm) 638.62 Wgt. Tare + Dry Specimen (gm) NA
Weight of Tare (gm) 171.61 Weight of Tare (gm) NA
Weight of Water (gm) 74.10 Weight of Water (gm) NA
Weight of Dry Soil (gm}) 467.01 Weight of Dry Solil {gm) NA
Moisture Content (%) 15.9 Moisture Confent (%) NA
Wet Weight -3/4" Sample (gm) NA Weight of the Dry Specimen (gm) 467.01
Dry Weight - 3/4" Sample (gm) 165.4 Weight of minus #200 material (gm) 311.66
Wat Weight +3/4" Sample (gm) NA Weight of plus #200 material {gn) 155,35
Dry Weight + 3/4" Sample (gm) 0.00
Total Dry Weight Sample (gm) NA
Sieve Sieve Wgt.of Scil Percent Accumulated Percent Accumulated
Size Opening Retained Retained Percent Finer Percent
{mm) Retained ) Finer
(gm) (%) (%) (%) (%}
12" 300 0.00 0.0 0.0 160.0 100.0
6" 180 0.00 0.0 0.0 100.0 100.0
3 75 0.00 0.0 0.0 100.0 100.0
2 50 0.00 0.0 0.0 100.0 100.0
112" 37.56 0.00 0.0 0.0 100.0 100.0
1" 250 0.00 0.0 0.0 100.0 100.0
34" 18.0 0.00 0.0 0.0 100.0 100.0
12 12.50 0.00 0.0 0.0 100.0 100.0
3/8° 2.50 0.00 (L0 0.0 100.0 100.0
#4475 0.17 0.0 00 100.0 1000
#10 2.00 2.61 0.6 0.6 99.4 99.4
#20 0.850 21.02 4.5 5.1 94,9 94.9
#40 0.425 33.60 7.2 12.3 8r.7 . 8.7
#60 T 0.250 28.15 6.0 18.3 81.7 817
#140 0.108 51.27 11.0 293 T0.7 70.7
| #200 0.0756 18.53 4.0 33.3 66.7 66.7
Pan. - 311.66 66.7 100.0 - -
Tested By  SD Date  4/17/2012 CheckedBy  CBYN Date 4-19 -0}
page 2 of 2 DCN: CT-S3C DATE 8-25-98 REVISION: 2 22012 PROJECTS\2012-656 JOYCE2012-655-01-01 SIEVON REV 4 wHaader xisjShestt
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ATTERBERG LIMITS
ASTM D 4318-10 / AASHTO T89-10 (SOP - S4A)

Client JOYCE ENGINEERING, INC. Boring No. NA

Client Reference COBLE SR Depth {ff) NA

Project No. 2012-856-01 Sample No. LOW PERM

Lab ID 2012-656-01-01 Soil Description LIGHT BROWN SILT

Note: The USCS symbol ised with this fest refers only to the minus No. 40

{ Minus No. 40 sieve materla), Airdried)

sfeve material. See the "Sieve and Hydromefer Analysis' graph page for the complete material description.

Liquid Limit Test 1 2 3
M
Tare Number W5 V-2 M u
Wt. of Tare & WS (gm) 24.49 24.84 22.78 L
Wt. of Tare & DS (gm) 22.15 22.32 20.70 T
Wi, of Tare (gm) 15.56 15.63 15.55 I
Wt. of Water (gm) 2.3 2.5 2.1 P
Wt of DS {gm) 6.6 8.7 5.2 0
|
Moistuire Content {%) 35.5 37.7 40.4 N
Number of Blows 34 25 15 T
Plastic Limit Test 1 2 Range Test Results
Tare Number Z-4 ™ Licguid Limit {%) 37
Wt of Tare & WS {gm) 23.51 21.88
Wt. of Tare & DS (gm) 21,70 20.59 Plastic Limit (%) 30
Wwht. of Tare {gm) 15.63 15.90
wt. of Water (gm) 1.8 1.4 Plasticity index (%) 7
Wt. of DS (gm). 6.1 4.7
* USCS Symbol ML
Moisture Content (%) 20.8 28.2 0.6
Note: The acceptable range of the two Moisture contents is + 2.6
Flow. Curve e Plasticity Chart
45 60 >
. o /
® a | | A )/
" ‘ a :é\ 40 f"’ /
*:‘? i ‘g _,-" /
8 2w v Vs
) g / MH
= 2 v A
& /
7 4 Vi
10 > 7
_ [t=®
20 o L Ly
1 10 100 o/ 20 40 %0 80 100
Number of Blows CL' ML Liqlﬂd Liiit {%)
Tested By  SD Date  4/17/2012 Checked By (" pate 4-1GAL
page 1 of 1 DCN: CT-34B DATE: 12/20/2006 REVISION: 3
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L INTEGRITY IN TESYING
MOISTURE DENSITY RELATIONSHIP
ASTM D698-07e1 SOP-812
Client JOYCE ENGINEERING Boring No. NA
Client Reference COBLE SR Depth (ft) NA
Project No. 2012-666-01 Sample No. LOW PERM
tab (D 2012-656-01-01 Test Method STANDARD

Visual Description LIGHT BROWN TAN SANDY BILT

Optimum Water Content 18.2
Maximum Dry Density 105,86
115 :
Specific Gravity 2.70
Assumed
110 - X
105
g el
:a-:,
‘0
o~
&
0
100
a5
a0 $ t 4 % L £ % S 3 ¥ + f t £ $ 4 t g £
5 10 18 20 25 30
Water Content (%)
Tested By SD Date  4/16/2012  Checked By soq Date <m
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MOISTURE - DENSITY RELATIONSHIP

‘ectechnics

3 INTEGRITY IN TESTING

ASTM D698-07e1 SOP-S12
Client: JOYCE ENGINEERING Boririg No. NA
Client Refersnce COBLE SR Depth {ft) NA
Project No. 2012-656-01 Sample No. LOW PERM
LabiD 2012-656-01-01
Visual Description LIGHT BROWN TAN SANDY SILT
Total Weight of the Sample (gm) 0650 TestType STANDARD
As Received Water Content(%) NA Rammer Weight (lbs) 55
Assumed  Specific Gravity 2.70 Rammer Drop (in) 12
Rammer Type MECHANICAL
Pércent Retained on 3/4" NA Machine 1D R 174
Percent Retained on 3/8" NA Mold D R 172
Percent Retained on #4 NA Mold diameter 4"
Oversize Material Mot intiuded Weight of the Mold 4290
Procedure Used A Volume of the Moid(cc) 841
Mold / Specimen
Point No. 1 2 3 _ 4 5
Wt. of Mold & WS (gm) 6052 6112 8174 8179 6140
Wt.of Mold {gm) 4290 4290 4290 4290 4290
Wt of WS 1762. 1823 1865 1889 1850
Mald Volume {cc) 941 941 941 941 941
Moisture Content / Density
Tare Number 315 300 317 311 318
Wt. of Tare & WS {gm) 46560 489,30 502.60 401.60 436.80
Wi, of Tare & DS (gm) 428.33 437.80 437 .41 419.50 368.32
Wt of Tare {gm) 110.50 110,60 84.40 84.70 87.10.
Wi. of Water (gm) 40.27 51.50 65.19 72.10 68.58
Wit of DS (gm) 314.83 327.20 353.01 334.80 281.22
Wet Density (gm/cc) 1.87 1.94 2.00 2.01 1.97
Wet Density (pcf) 116.8 120.9 124.9 125.3 122.7
Meoisture Content (%) 12.8 15.7 18.5 21.5 24.4
Dry Density (pcf) 103.6 104.4 105.5 103.1 98.6
Zero Air Voids

Moisture CGontent (%) 19.0 23.5 27.0
Dry Unit Weight (pcf) 1114 103.1 97.4

Tested By s Dale  4/16/2012. Checked By upsr Date /1%
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| INTEGRITY IN TESTING
ASTM D 5084-03.
(SOP-S22A & 522B)
Client JOYCE ENGINEERING Boring No. NA
Client Project COBLE BR Depth (ft.) NA
Project No. 2012-656-01 Sample No. INFERIGR-CEVER—
Lab ID No. 2012-656-01-02 LOW PEEM S
AVERAGE PERMEABILITY =  4.7E-07 omisec @ 20°C
AVERAGE PERMEABILITY = 4.7E-09  m/sec @ 20°C
TOTAL FLOW vs. ELAPSED TIME
3.0
2.5
@ 2.0 -
§ L
T 1.5 /
o
ﬁ 1.0
()
: J=—r
0.5
0.0 /
0.00 .50 1.00 1.50 200 2.50 3.00
ELAPSED TIME, hrs
e INFLOW e QUTFLOW
PORE VOLUMES EXCHANGED vs. PERMEABILITY
1O0E-03 g e e T ————
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] :
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t* 1.0E-05 4 e e e e S e
o
1]
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= i
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B 10B-07 4 e g P
T T B
0.000 0.002 0.004 0.008 0.008 0.010 6.012 0.014 0.016
PORE VOLUMES EXCHANGED
_ Tested By: BW Date: 4/24/2012 Checked By: &0 pate: 41740
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PERMEABILITY TEST
ASTM D 5084-10
(SOP-S22A & S22B)

Client JOYCE ENGINEERING

Client Project COBLE SR
Project No, 2012-866-01
Lab ID No. 2012-656-01-02

Visual Description: BROWN SILTY CLAY

MOISTURE CONTENT:

Tare Number

Wt of Tare & WS (gm.)
Wi, of Tare & IS (gm.)
Wit. of Tare (gm.)

Wi, of Water {gm.)

Wt. of DS (gm.)

Moisture Content (%)

SPECIMEN:

Wt. of Tube & WS (gm.}
Wt. of Tube {gm.)

Wi, of WS (cale.)(gm.)
Length 1 {in.)

Length 2 (in.)

Length 3(in.)

Top Diameter {in.)
Middie Diameter (in.)
Botiom Diameter (in.)

Average Length (in.)
Average Area (in.2 )
Sample Volure: (em® )
Unit Wet Wt. (gm./ cm®)
Unit Wet Wt. (pcf )

Unit Dry W (pef )

Unit Dry Wt. (gm./ cm® ).
Void Ratio, &

Porosity, n

Pore Volume {cm® )

Total Wgt. Of Sample After Test

Tested By:

BEFORE TEST

270
104.07
04.09
37.48
0.98
56.61

17.6

BEFORE TEST

849.20
0.00
849.20
4.003
4.003
4.003
2.870
2.870
2.870

4.00
6.47
424.37

2.00
124.9
106.2

1.70

0.58
0.37
157.0

Date; 4/24/2012 Checked By:

Sample No,

Sample Condition

E=\a

WFERICGR-SOVER
Zow PERp ST
Specific Gravity

echnics

INTEGRITY 1N TESTING

2.70 Assumed

AFTER TEST

810
487.77
404.99
114.54

62,78
290.45

21,6

AFTER TEST

NA

NA
87797
4,051
4.041
4.041
2.899
2.903
2.908

4.04
6.62
438.56
2.00
125.0
102.8
1.65
0.64
0.39
171.2
925.06

Remolded

Date: 4“2-7?" ).
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T INTEGRITY IN TFSTING
ASTMD 5084-03
(SOP-S72A & $228)
Client JOYCE ENGINEERING Boring No.  NA
Client Project COBLE SR Depth (ff.} NA
Project No. 2012-656-01 Sample No. INFERISR-COVER
Lah Il No: 2012-656-01-02 [_,OW pgl@h S
Pressure Heads {Constant) Final S8ample Dimensions
Top Cap {psi) 38.5 Sampie Length (cm), L 10.27
Bottom Cap (psi) 40.0 Sample Diameter {cm) 7.37
Cell (psi} 50.0 Sample Area (cm? ), A 42.60
Total Pressure Head (om) 105.5 Inflow Burette Area (cm?), a-in 0.959
Hydraulic Gradient 10.27 Outflow Burette Area (cm?), a-out. 0.983
B Parameter (%) 99
AVERAGE PERMEABILITY = 4.7E-07 emisec @ 20°C
AVERAGE PERMEABILITY = 4.7E-09 rifsec @ 20°C
DATE TIME ELAPSED TOTAL TOTAL TOTAL FLOW TEMP, INCREMENTAL
TIME INFLOW OUTFLOW HEAD PERMEABILITY
t h { Oflow ) @ 20°C
{mmiddiyy) (hr} (miny  (hr) cm® {em™ {cm) {1stop) (°C) {cm/isec)
4126/2012 8 26 0.00 0.0 .0 1274 ¢ 228 NA
4/26/2012 & &7 0.62 0.6 0.6 126.1 0 23.0 5.7E-07
4/26/2012 9 25 008 0.8 1.1 125.4 0 23.3 3.7E-07
4/26r2012 10 14 1.80 1 9 1.9 123.4 0 236 57E-07
a/26/2012 10 33 212 22 2.2 122.8 0 23.7 4. 7607
47262012 10 - 52 2.43 25 2.5 122.2 1 23.7 4.7E-07
Tested By,  BW Date: 4/24/2012 Checked By: GV Date; 4 h27’|)-*
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SIEVE ANALYSIS
ASTM D 422-83 (SOP-53)

Client JOYCE ENGINEERING, INC. Boring No. NA
Client Reference COBLE SR Depth (ft) NA
Project No. 2012-656-01 Sample No. SNIERIGR.COMER.
Lab 1D 2012-656-01-02 Soit Color LIGHT BROWN
LowWwPERM S2
_ SIEVE ANALYSIS HYDROMETER
uscs gravel i sand | silt and clay
12" g 3" 304" 38" #4. #10 #20 #40  #140 #200
100 ; Sl S *o-.\ : :
: ;"“a\ .
90 o
| “\\
80 AN
NJ]
o
70 I
] \\
£ 60 ] N
g \
o )
£ 50
-
[*8
‘
§ 40
g
30 |
20 |
10 |
o _ _
1000 100 10 _ 1 0.1 0.01 0.001
Particle Diameter (mm)
USCS Synibol CL, TESTED
UJSCS Classification SANDY LEAN CLAY
Tested By _ SD Date  4M7/2012 CheckedBy GO  paie 4 -13-1L
page 1 C‘fz DCN: CT-S3A DATE 6-25-98 REVISION 2 . ZA2012 PROJECTS\2072-656 JOYCE2012:656-01-02 J-BIEVEON WHasdar. xis]Sheet?
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WASH SIEVE ANALYSIS

echnics

INTEGRITY IN TESTING

ASTM [ 422-83 (SOP-83)
Client JOYCE ENGINEERING, INC; - Boring No. NA
Client Reference  COBLE SR Depth (ft) NA LoW PEEM S2,
Project No. 2012-656-01 Sample No. INFERICR-COVER-
Lab D 2012-656-01-02 Soil Color LIGHT BROWN
Moisture Confent of Passing  3/4" Material Water Content.of Refained 3/4" Material
Tare No. 840 Tare No. 314
Wyt Tare + Wet Specimen (gm)  819.78 Wgt. Tare + Wet Specimen (grm) 851.09
Wgt. Tare + Dry Specimen (gm) 746.03 Wgt.Tare + Dry Specimen {gm) 615.21
Weight of Tare {gm) 262.57 Weight of Tare {gm) 84.88
Weight of Water {gm) 73.75 Weight of Water (gm) 35.88
Weight of Dry Seil {gm) 483.46 Weight of Dry Soil {gm) 530.33
Moisture Contéent {%) 15.3 Molsture Content {%) 6.8
Wei Weight -3/4" Sample {(gm) 14699 Weight of the Dry Specimen (gm) 483.46
Dry Weight - 3/4" Sample (gm) 12753.5 Weight of minus #200 material (gm) 270.70
Wet Weight +3/4" Sample (gm) 280.99 Weight of plus #200 material {(gm) 212.76
Dry Weight + 3/4" Sample {gm) 263.18
Total Dry Weight Sample (gm} 13016,7 J - Factor (Percent Finer than 3/4™) 0.9798
Sieve Sieve Waf.of Soil Percernt Accumulated Percent Accumulated
Size  Opening Retained Retained Percent Finer Percent
{mm) Retained Finer
(gm) (%} (%) (%) (%}
12" 300 0.00 0.0 0.0 100.0 100.0
8" 150 0.00 0.0 0.0 100.0 100.0
3" 78 0.00 0.0 0.0 100.0 100.0
2" 50 .00 {(*) 00 0.0 100.0 140.0
11/2" 375 0.00 0.0 0.0 100.0 160.0
1" 25 206.34 1.5 1.5 08.5 98.5
3/4" 19 74.65 0.5 2.0 98.0 98.0
12" 12.5 10.90 23 23 97.7 958
3/8" 8.5 9.21 1.9 4.2 85.8 93.9
#4475 16.51 3.4 7.6 92.4 90.6
#0 2 34.49 7.1 14.7 85.3 83.6
#20 0.85 40.08 () 8.3 23.0 77.0 5.4
#40 0.425 27.24 58 28.6 714 69.9
#60 0.25 2083 T 43 32.8 67.1 65.7
#140 0.108 38.06 7.8 40.8 59.2 58.0
| #200 0.075 1547 3.2 44.0 56.0 54.9
" Pan - 270.70 56.0 100.0 - -

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 Specimen

Tested By sD

Date

411712012 Checked By BN Date 4-14 4L

page 2of 2 DON: CT-53A DATE 547-00 REVISION 3
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B INTEGRITY 1N TESTING
ATTERBERG LIMITS
ASTM D 4318-10 / AASHTO T89-10.{SOP - S4A)
Client JOYCE ENGINEERING, INC. Boring No. NA
Client Reference COBLE SR Depth (1) NA  A2W Asgin S2.
Project No. 2012-658-01 Sample No, ANTERIOR-COMER-
Lab ID 2012-656-01-02 _ Soil Description LIGHT BROWN LEAN CLAY
Note: The USCS symbol used with this test refers only fo the minus No. 40 { Minus No. 40 sfeve materia), Alrdried}
sleve material, See the "Sieve and Hydrometer Analysis” grapfi page for the complete material description.
Liquid Limit Test 1 2 3
M
Tare Nutnber K A-l. T u
Wt. of Tare & WS {gm) 23.82 23.81 24.78 L
Wt of Tare & DS {gm} 21.49 21.49 21.99 T
Wt. of Tare (gm) 15,22 15.50 15.18 H
Wt of Water (gm) 2.3 2.3 2.8 P
Wt of D& (gm}) 6.3 6.0 6.8 0
I
Moisture Content (%) 37.2 38.7 41.0 N
Number of Blows 34 25 16 T
Plastic Limit Test 1 2 Range Test Results
Tare Number O A Liquid Limit (%) 39
Wi, of Tare & WS (gm) 21.98 21.70
Wit. of Tare & DS (gm) 20.63 20.47 Plasfic Limif (%) 25
Wi, of Tare {gm) 15:18 15.40
Wt. of Water {gm} 1.4 1.2 Plasticity Index (%) 14
Wi of DS (gm) 5.6 5.1
USCS Symbol cL
Moisture Content (%) 248 24.3 0.5
Note: The acceptable range of the two Moisture confents is & 2.6
Flow Curve. Plasticity Chart
45 80 -7
@ B 50 ";‘ . :
® o | | Ao /S
= = 40 e /
;3;35 2;: .-’4. /
b o Pl
§ 20 v y
o g / MH
= B0 e
o P
2 e ?/
1 r; =
_ L7 7
2 10 00 0 // -
1 o 20 40 80 80 100
Number of Blows Cl- ML Ligiéaiel Limnit (%)
Tested By SD Date  417/2012 Checked By 6?3{“ Date 4 ~{9- )3
page 1of 1 DCN: CT-54B DATE: 122012006 REVISION: 3 -
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| INTEGRITY §N YESTING

MOISTURE DENSITY RELATIONSHIP

ASTM D698-07e1 SOP-S12
Client JOYCE ENGINEERING Boring No. NA
Client Reference COBLE SR _D'epth {ft) NA  Low PEun S2
Project Na. 2012-656-01 Sample:No. ~ANTERM-GOVER-
LablD 2012-6568-01-02 Test Method STANDARD

Visual Description BROWN TAN SILTY SAND

Optimuri Water Content 15.1
Maximum Dry Density 112.8
120 - |
Specific Gravity  2.70
Assumed

115 A

110
5
&
2
g
o
[
(]

105 \

100

95
25
Water Content (%)
Tested By SD Date  4/16/2012  Checked BY s Date o/, 0
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WNTEGRITY IN TESTING

MOISTURE - DENSITY RELATIONSHIP
ASTM D698-0761 SOP-S12

Client JOYCE ENGINEERING Boring No. NA
Client Reference COBLE SR Depth (ft) NA
Project No. 2012-656-01 Sample No. ~INIERM-COVER—
Lab D 2012-656-01-02 LOW PES §D,
Visual Description BROWN TAN SILTY SAND
Total Weight of the Sample (gm) 15350 TestType STANDARD
As Received Water Content(%) NA Rammer Weight (Ibs) 5.5
Assuried  Specific Gravity 2.70 Rammer Drop:(in) 12

Rammer Type MECHANICAL
Percent Retained on 3/4" NA Machine 1D R 174
Percent Retained on 3/8" NA Mold ID R 172
Percent Retained on #4 NA Mold diameter 4"
Oversize Material ING, Weight of the Mold 4290
Procedure Used B Volume of the Mold(cc) 841

Mold / Specimen

Point No. 1 2 3 4 5
Wi of Mold & WS (gm) 6074 6146 6244 6258 8233
Wt.of Mold {gm) 4200 4200 4290 4290 4260
Wi, of WS 1784 1856 1954 1968 1043
Mold Volume (cc) 241 941 241 941 941

Moisture Content / Density

Tare Number 303 807 809 811 804
Wt. of Tare & WS {gm) 478.80 40590 417.40 475.10 528,50
Wt of Tare & DS (gm) 447.12 373.?‘3 378.08 418.46 455.79
Wt. of Tare (gm) 111,70 105.00 11519 106.10 105.10
W. of Water (gm) 31.78 32.17 3032 5664 - 7271
Wt of DS (gm) 335,42 268.73 262,98 312.36 350.69
Wet Density {gm/cc) 1.90 197  2.08 2.09 2.06
Wet Density {pcf) 118.3 123.0 129.5. 130.5 128.8
Moisture Content (%) 9.5 12.0 15.0 18.1 207
Dry Density {pcf) 108.1 109.9 12.7 110.5 106.7
Zero Air Voids
Moisture Content (%) 17.0 16.0 23.2
Dry Unit Weight (pcf) 115.5 141.4 103.6
Tested By SO Date 4/16/2012 _ Checked BY gepr Date ;//%
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eotechnics

geatechnical & geosynthetic testing

October 8, 2012
Project No. 2012-656-12

Mr. Hannu Kemppinen

Joyce Engineering, Inc.
Greensboro, NC 27407
Hannu@joyceengineering.com

Transmittal
Laboratory Test Results
Coble SR

Please find attached the laboratory test results for the above referenced project. The tests were outlined
on the Project Verification Form that was transmitted to your firm prior to the testing. The testing was
performed in general accordance with the methods listed on the enclosed data sheets. The test results
are believed to be representative of the samples that were submitted for testing and are indicative only of
the specimens which were evaluated. We have no direct knowledge of the origin of the samples and
imply no position with regard to the nature of the test results, i.e. passffail and no claims as to the
suitability of the material for its intended use.

The test data and all associated project information provided shall be held in strict confidence and
disclosed to other parties only with authorization by our Client. The test data submitted herein is
considered integral with this report and is not to be reproduced except in whole and only with the
authorization of the Client and Geotechnics. The remaining sample materials for this project will be
retained for a minimum of 90 days as directed by the Geotechnics’ Quality Program.

We are pleased to provide these testing services. Should you have any questions or if we may be of
further assistance, please contact our office.

Respectively submitted,
Geotechnics, Inc.

Modad S

Michael P. Smith
Regional Manager

We understand that you have a choice in your laboratory services
and we thank you for choosing Geotechnics.

DCN; Data Transmittal Letter Date: 1/28/05 Rev,: |



SPECIFIC GRAVITY

ASTM D 854-10

Client JOYCE ENGINEERING, INC. Boring No.

Client Reference COBLE SR LF Depth (ft)

Project No. 2012-656-12 Sample No.

Lab ID 2012-656-12-01 Visual Description

eotechnics

INTEGRITY IN TESTING

NA
NA
P-1
TAN SILT

( Minus No.4 sieve material, airdried)

Replicate Number 1 2
Pycnometer ID R 347 R 345
Weight of Pycnometer + Soil + Water (gm) 700.28 699.26
Temperature, T ( °Celsius ) 25.7 25.6
Weight of Pycnometer + Water (gm) 669.00 667.94
Tare Number 206 376
Weight of Tare + Dry Soil (gm) 165.35 156.57
Weight of Tare (gm) 1156.356 106.57
Weight of Dry Soil (gm) 50.00 50.00
Specific Gravity of Soil @ T 2.671 2.677
Specific Gravity of Water @ T 0.9969 0.9969
Conversion Factor for Temperature T 0.9987 0.9987
Specific Gravity @ 20° Celsius 2.675 2.681

Average Specific Gravity @ 20° Celsius 2.68

Tested By SFS Date 10/3/2012 Checked By BUW pate 1O ~4~()
DCN: CT-85 Date: 03/24/05 Revision: 10R Z:12012 PROJECTS\2012-656 JOYCE - Cobles\[2012-656-12-01 Specific Gravity Soils 1Raleigh (1.2)wHeaders. xIs]Sheet1

2200 Westinghouse Blvd. - Suite 103 - Raleigh, NC 27604 - Phone (919) 876-0405 - Fax (919) 876-0460 - www.geotechnics.net



Client

Client Reference
Project No.

Lab ID

SPECIFIC GRAVITY
ASTM D 854-10

JOYCE ENGINEERING, INC. Boring No.

COBLE SR LF Depth (ft)
2012-656-12 Sample No.
2012-656-12-02 Visual Description

Replicate Number

Pycnometer ID

R

Weight of Pycnometer + Soil + Water (gm)
Temperature, T ( °Celsius )
Weight of Pycnometer + Water (gm)

Tare Number

Weight of Tare + Dry Soil (gm)

Weight of Tare (gm)

Weight of Dry Soil (gm)

Specific Gravity of Soil @ T

Specific Gravity of Water @ T
Conversion Factor for Temperature T

Specific Gravity @ 20° Celsius

347
699.85

26.3
668.92

331
150.99
100.99

50.00

2.622
0.9967
0.9985

2.626

eotechnics

INTEGRITY IN TESTING

NA
NA

P-2

BROWN SANDY SILT

( Minus No.4 sieve material, airdried)

R 345
698.98

25.9
667.90

334
156.13
106.13

50.00
2.643
0.9968
0.9986

2.647

Average Specific Gravity @ 20° Celsius

2.64

Tested By

SFS Date 10/2/2012 Checked By BW pate Vo ~4 -\)_

DCN: CT-S5 Date: 03/24/05 Revision: 10R

2:\2012 PROJECTS\2012-656 JOYCE - Cobles\[2012-656-12-02 Specific Gravity Soils 1Raleigh (1.2)wHeaders.xIs]Sheet!

2200 Westinghouse Blvd. - Suite 103 - Raleigh, NC 27604 - Phone (919) 876-0405 - Fax (919) 876-0460 - www.geotechnics.net



SPECIFIC GRAVITY

ASTM D 854-10

Client JOYCE ENGINEERING, INC. Boring No.

Client Reference COBLE SR LF Depth (ft)

Project No. 2012-656-12 Sample No.

Lab ID 2012-656-12-03 Visual Description

eotechnics

INTEGRITY IN TESTING

NA
NA
P-3
REDDISH BROWN SILTY SAND
{ Minus No.4 sieve material, airdried)

Replicate Number 1 2
Pycnometer ID R 344 R 346
Weight of Pycnometer + Soil + Water (gm) 698.95 699.4
Temperature, T ( °Celsius ) 25.7 257
Weight of Pycnometer + Water (gm) 667.67 668.13
Tare Number 373 372
Weight of Tare + Dry Soil (gm) 155.1 153.83
Weight of Tare (gm) 105.1 103.83
Weight of Dry Soil (gm) 50.00 50.00
Specific Gravity of Soil @ T 2.671 2.670
Specific Gravity of Water @ T 0.9969 0.9969
Conversion Factor for Temperature T 0.9987 0.9987
Specific Gravity @ 20° Celsius 2.675 2673

Average Specific Gravity @ 20° Celsius 2.67

Tested By SFS Date  10/3/2012 Checked By PW pate \© 4 1)
DCN: CT-85 Date: 03/24/05 Revision: 10R 2:\2012 PROJECTS\2012-656 JOYCE - Cobles\[2012-656-12-03 Specific Gravity Soils 1Raleigh (1.2)wHeaders.xis]Sheet1
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eotechnics

INTEGRITY IN TESTING
ATTERBERG LIMITS
ASTM D 4318-10 / AASHTO T89-10 (SOP - S4A)

Client JOYCE ENGINEERING, INC. Boring No. NA
Client Reference COBLE SR Depth (ft) NA
Project No. 2012-656-12 Sample No. P-1
Lab ID 2012-656-12-01 Soil Description TAN SILT
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 B U G u
Wt. of Tare & WS (gm) 26.82 26.33 25.10 L
Wt. of Tare & DS (gm) 23.77 23.25 22.08 T
WH. of Tare (gm) 15.20 15.24 15.08 1
Wt. of Water (gm) 3.1 3.1 3.0 P
Wt. of DS (gm) 8.6 8.0 7.0 (o]

I
Moisture Content (%) 35.6 38.5 431 N
Number of Blows 35 25 15 T
Plastic Limit Test 1 2 Range Test Results
Tare Number A-M K ( Liquid Limit (%) 39
Wt. of Tare & WS (gm) 23.05 23.40
Wt. of Tare & DS (gm) 21.27 21.48 Plastic Limit (%) 30
WHt. of Tare (gm) 15.37 15.22
Wt. of Water (gm) 1.8 1.9 Plasticity Index (%) 9
Wt. of DS (gm) 5.9 6.3

USCS Symbol ML
Moisture Content (%) 30.2 30.7 -0.5
Note: The acceptable range of the two Moisture contents is + 2.6
Flow Curve Plasticity Chart
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Water Contept
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Number of Blows CL- ML Liquid Limit (%)

Tested By BW ___ Date  10/22012 Checked By [¥w~ Date [0/3//7
page 1 of 1 DCN: CT-54B DATE: 12/20/2006 REVISION: 3
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eotechnics

INTEGRITY IN TESTING

ATTERBERG LIMITS
ASTM D 4318-10 / AASHTO T89-10 (SOP - S4A)
Client JOYCE ENGINEERING, INC. Boring No. NA
Client Reference COBLE SR Depth (ft) NA
Project No. 2012-656-12 Sample No. P-2
Lab ID 2012-656-12-02 Soil Description REDDISH BROWN SILT
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 BB AB H U
Wt. of Tare & WS (gm) 26.59 26.45 26.58 L
Wit. of Tare & DS (gm) 23.54 23.37 23.00 T
WHt. of Tare (gm) 15.55 15.60 15.09 I
Wt. of Water (gm) 3.1 3.1 3.6 P
Wt. of DS (gm) 8.0 7.8 7.9 o
|
Moisture Content (%) 38.2 39.6 45.3 N
Number of Blows 35 26 16 T
Plastic Limit Test 1 2 Range Test Results
Tare Number L A-C Liquid Limit (%) 41
Wt. of Tare & WS (gm) 22.42 21.87
Wt. of Tare & DS (gm) 20.92 20.55 Plastic Limit (%) 27
Wt. of Tare (gm) 15.23 15.60
Wt. of Water (gm) 1.5 1.3 Plasticity Index (%) 14
Wt. of DS {gm) 5.7 5.0
USCS Symbol ML
Moisture Content (%) 26.4 26.7 -0.3
Note: The acceptable range of the two Moisture contents is + 2.6
Flow Curve Plasticity Chart
50 60 .
45 = 50 ,"’ /
CL /| CH /
40 @ =4 Vi /|
E‘ O s\: A B /
2 %
c s
& 235 i v
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% :‘f} ’l” / MH
=30 g Wi
o 'I‘
25 10 ; /
: ML
20 o !
1 10 100 0 20 40 60 80 100
Number of Blows CL- ML Liquid Limit (%)
Tested By  BW Date  10/2/2012 Checked By B Date \O 3L
page 1 of 1 DCN: CT-54B DATE: 12/20/2006 REVISION: 3
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eotechnics

INTEGRITY IN TESTING
ATTERBERG LIMITS
ASTM D 4318-10 / AASHTO T89-10 (SOP - S4A)
Client JOYCE ENGINEERING, INC. Boring No. NA
Client Reference COBLE SR Depth (ft) NA
Project No. 2012-656-12 Sample No. P-3
Lab ID 2012-656-12-03 Soil Description REDDISH BROWN SILT
Note: The USCS symbof 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 A1 C H u
Wt. of Tare & WS (gm) 2473 29.25 26.58 L
Wit. of Tare & DS (gm) 22.38 25.41 23.00 T
Wt. of Tare (gm) 15.46 15.21 15.09 I
Wt. of Water (gm) 2.4 3.8 3.6 P
Wt. of DS (gm) 6.9 10.2 7.9 0]
I
Moisture Content (%) 34.0 37.6 45.3 N
Number of Blows 35 25 16 T
Plastic Limit Test 1 2 Range Test Results
Tare Number AK AD Liquid Limit (%) 38
Wt. of Tare & WS (gm) 23.63 22.50
Wt. of Tare & DS (gm) 21.87 20.92 Plastic Limit (%) 28
WH. of Tare (gm) 16.63 15.37
Wt. of Water (gm) 1.8 1.6 Plasticity Index (%) 10
Wt. of DS (gm) 6.3 5.6
USCS Symbol ML
Moisture Content (%) 27.8 28.5 -0.7
Note: The acceptable range of the two Moisture contents is + 2.6
Flow Curve Plasticity Chart
50 80 7
45 O & i ’,' /
CcL /| CH /
40 =40 ',"' /|
: ® . /
z 9 7
{5’35 = £ +* y
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=30 2 ri
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2 . ML
1 10 100 0 20 40 60 80 100
Number of Blows CcL ML Liquid Limit (%)

Tested By  BW Date 10/2/2012 Checked By ﬂ{b\j Date [0 / 2 / /T
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eotechnics

INTEGRITY IN TESTING

SIEVE ANALYSIS
ASTM D 422-63 (SOP-S3)

Client JOYCE ENGINEERING, INC. Boring No. NA
Client Reference COBLE SR Depth (ft) NA
Project No. 2012-656-12 Sample No. P-1
Lab ID 2012-656-12-01 Soil Color TAN
SIEVE ANALYSIS HYDROMETER
uscs gravel | sand | silt and clay
- 12" 6: ar 5 3/4" 3/8" #4 #10 #20 #40 #140 #200
M T T PR
Y
90 1 \‘h
] N
N
80 \\
70 \‘
N
£ 60|
S ]
=
)
> ]
g 50 ]
L
= ]
S a0
o
30 |
20
10 1
0
1000 100 10 1 0.1 0.01 0.001
Particle Diameter (mm)
USCS Symbol ML, TESTED
USCS Classification SANDY SILT
Tested By  SFS Date  9/28/2012 Checked By BUW  pate  l02-]y
page 1of2 DCN: CT-S3C DATE 6-25-98 REVISION: 2 Z:\2012 PROJECTS\2012-656 JOYCE - Cobles\(2012-656-12-01 SIEVON REV 4 wHeader, x/s]Sheet1
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eotechnics

INTEGRITY IN TESTING

WASH SIEVE ANALYSIS
ASTM D 422-63 (SOP-S3)
Client JOYCE ENGINEERING, INC. Boring No. NA
Client Reference COBLE SR Depth (ft) NA
Project No. 2012-656-12 Sample No. P-1
Lab ID 2012-656-12-01 Soil Color TAN
Moisture Content of Passing 3/4" Material Water Content of Retained 3/4" Material
Tare No. 838 Tare No. NA
Wogt.Tare + Wet Specimen (gm)  1182.03 Wgt.Tare + Wet Specimen (gm) NA
Wogt.Tare + Dry Specimen (gm) 1097.38 Wgt.Tare + Dry Specimen (gm) NA
Weight of Tare (gm) 261.60 Weight of Tare (gm) NA
Weight of Water (gm) 84.65 Weight of Water (gm) NA
Weight of Dry Soil (gm) 835.78 Weight of Dry Soil (gm) NA
Moisture Content (%) 10.1 Moisture Content (%) NA
Wet Weight -3/4" Sample (gm) 22500 Weight of the Dry Specimen (gm) 835.78
Dry Weight - 3/4" Sample (gm) 276.5 Weight of minus #200 material (gm) 559.25
Wet Weight +3/4" Sample (gm) NA Weight of plus #200 material (gm) 276.53
Dry Weight + 3/4" Sample (gm) 0.00
Total Dry Weight Sample (gm) NA
Sieve Sieve Wagt.of Soil Percent Accumulated Percent Accumulated
Size Opening Retained Retained Percent Finer Percent
{mm) Retained Finer
(gm) (%) (%) (%) (%)
12" 300 0.00 0.0 0.0 100.0 100.0
6" 150 0.00 0.0 0.0 100.0 100.0
3" 75 0.00 0.0 0.0 100.0 100.0
2" 50 0.00 0.0 0.0 100.0 100.0
11/2" 37.5 0.00 0.0 0.0 100.0 100.0
1 25.0 0.00 0.0 0.0 100.0 100.0
3/4" 19.0 0.00 0.0 0.0 100.0 100.0
1/2" 12.50 0.00 0.0 0.0 100.0 100.0
3/8" 9.50 8.66 1.0 1.0 99.0 99.0
#a 4,75 22.78 2.7 3.8 96.2 96.2
#10 2.00 28.70 3.4 7.2 92.8 92.8
#20 0.850 53.02 6.3 13.5 86.5 86.5
#40 0.425 45.73 55 19.0 81.0 81.0
#60 0.250 30.25 3.6 22.6 77.4 77.4
#140 0.106 58.57 7.0 296 70.4 704
#200 0.075 28.82 3.4 33.1 66.9 66.9
Pan - 559.25 66.9 100.0 - -
Tested By  SFS Date  9/28/2012 CheckedBy  (5W) Date (©-2 -5
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eotechnics

INTEGRITY IN TESTING
SIEVE ANALYSIS
ASTM D 422-63 (SOP-S3)
Client JOYCE ENGINEERING, INC. Boring No. NA
Client Reference COBLE SR Depth (ft) NA
Project No. 2012-656-12 Sample No. P-3
Lab ID 2012-656-12-02 Soil Color BROWN
SIEVE ANALYSIS HYDROMETER
uscs gravel | sand | silt and clay
12" g* 3" 3/4"  3/8™ #4 #10 #20 #40 #140 #200
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Particle Diameter (mm)
USCS Symbol ML, TESTED
USCS Classification SANDY SILT
Tested By SFS Date  10/1/2012 Checked By R Date \©-2
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eotechnics

INTEGRITY IN TESTING

WASH SIEVE ANALYSIS
ASTM D 422-63 (SOP-S3)

Client JOYCE ENGINEERING, INC. Boring No. NA
Client Reference COBLE SR Depth (ft) NA
Project No. 2012-656-12 Sample No. P-3
Lab ID 2012-656-12-02 Soil Color BROWN
Moisture Content of Passing 3/4" Material Water Content of Retained 3/4" Material
Tare No. 201 Tare No. 55-1
Wagt.Tare + Wet Specimen (gm)  1020.98 Wgt.Tare + Wet Specimen (gm) 477.94
Wgt.Tare + Dry Specimen (gm) 876.43 Wagt.Tare + Dry Specimen (gm) 459.62
Weight of Tare (gm) 170.59 Weight of Tare (gm) 94.46
Weight of Water (gm) 144.55 Weight of Water (gm) 18.32
Weight of Dry Soil (gm) 705.84 Weight of Dry Soil (gm) 365.16
Moisture Content (%) 20.5 Moisture Content (%) 5.0
Wet Weight -3/4" Sample (gm) 24050 Weight of the Dry Specimen (gm) 705.84
Dry Weight - 3/4" Sample (gm) 19962.0 Weight of minus #200 material (gm) 391.36
Wet Weight +3/4" Sample (gm) 365.16 Weight of plus #200 material (gm) 314.48
Dry Weight + 3/4" Sample (gm) 347.72
Total Dry Weight Sample (gm) 20309.7 J - Factor (Percent Finer than 3/4") 0.9829
Sieve Sieve Wagt.of Soil Percent Accumulated Percent Accumulated
Size Opening Retained Retained Percent Finer Percent
(mm) Retained Finer
(gm) (%) (%) (%) (%)
12" 300 0.00 0.0 0.0 100.0 100.0
6" 150 0.00 0.0 0.0 100.0 100.0
3" 75 0.00 0.0 0.0 100.0 100.0
2" 50 136.94 (") 0.6 0.6 99.4 99.4
11/2" 375 85.83 0.4 1.0 99.0 99.0
1" 25 91.29 0.4 1.5 98.5 98.5
3/4" 19 51.10 0.2 1.7 98.3 98.3
1/2" 12,5 16.04 2.3 2.3 97.7 96.1
3/8" 9.5 3.16 04 2.7 97.3 95.6
#4 4.75 8.93 1:3 4.0 96.0 94.4
#10 2 29.76 4.2 8.2 91.8 90.2
#20 0.85 76.07 (™) 10.8 19.0 81.0 79.6
#40 0.425 57.54 8.2 27.1 72.9 71.6
#60 0.25 39.45 5.6 32.7 67.3 66.1
#140 0.106 60.60 8.6 41.3 58.7 57.7
#200 0.075 22.93 3.2 44.6 55.4 54.5
Pan - 391.36 55.4 100.0 - -

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 Specimen

Tested By  SFS Date  10/1/2012 Checked By B Date -3 AL
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SIEVE ANALYSIS
ASTM D 422-63 (2007)

eotechnics

INTEGRITY IN TESTING

Client JOYCE ENGINEERING, INC. Boring No. NA
Client Reference COBLE SR Depth (ft) NA
Project No. 2012-656-12 Sample No. P-3
Lab ID 2012-656-12-03 Soil Color REDDISH BROWN
SIEVE ANALYSIS HYDROMETER
USscs gravel sand | silt and clay
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Particle Diameter (mm)
USCS Symbol SM, TESTED
USCS Classification SILTY SAND
Tested By  SFS Date _ 10/1/2012 Checked By B Date O-%-\)_
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eotechnics

INTEGRITY IN TESTING

WASH SIEVE ANALYSIS
ASTM D 422-63 (2007)
Client JOYCE ENGINEERING, INC. Boring No. NA
Client Reference COBLE SR Depth (ft) NA
Project No. 2012-656-12 Sample No. P-3
Lab ID 2012-656-12-03 Soil Color REDDISH BROWN
Moisture Content of Passing 3/4" Material Water Content of Retained 3/4" Material
Tare No. P12 Tare No. 822.00
Wgt. Tare + Wet Specimen (gm)  1263.20 Wgt.Tare + Wet Specimen (gm) 708.33
Wgt. Tare + Dry Specimen (gm)  1128.56 Wgt.Tare + Dry Specimen (gm) 689.70
Weight of Tare (gm) 196.32 Weight of Tare (gm) 136.94
Weight of Water (gm) 134.64 Weight of Water (gm) 18.63
Weight of Dry Sail (gm) 932.24 Weight of Dry Soil (gm) 552.76
Moisture Content (%) 14.4 Moisture Content (%) 3.4
Wet Weight -3/4" Sample (gm) 25650 Weight of the Dry Specimen (gm) 932.24
Dry Weight - 3/4" Sample (gm) 22413.0 Weight of minus #200 material (gm) 437.22
Wet Weight +3/4" Sample (gm) 552.74 Weight of plus #200 material (gm) 495.02
Dry Weight + 3/4" Sample (gm) 534.72
Total Dry Weight Sample (gm) 229477 J - Factor (Percent Finer than 3/4") 0.9767
Sieve Sieve Wagt.of Sail Percent Accumulated Percent Accumulated
Size Opening Retained Retained Percent Finer Percent
(mm) Retained Finer
(gm) (%) (%) (%) (%)
12" 300 0.00 0.0 0.0 100.0 100.0
6" 150 0.00 0.0 0.0 100.0 100.0
3" 75 0.00 0.0 0.0 100.0 100.0
2" 50 138.18 (¥} 0.6 0.6 99.4 99.4
11/2" 375 276.40 1.2 1.7 98.3 98.3
1" 25 69.12 0.3 2.0 98.0 98.0
3/4" 19 69.04 0.3 2.3 97.7 97.7
1/2" 12.5 2.64 0.3 0.3 99.7 97.4
3/8" 9.5 0.00 0.0 0.3 99.7 97.4
#4 4,75 7.48 0.8 1.1 98.9 96.6
#10 2 42.07 4.5 56 94.4 92.2
#20 0.85 122.57 (*") 13.1 18.7 81.3 79.4
#40 0.425 101.52 10.9 206 70.4 68.7
#60 0.25 69.90 7.5 371 62.9 61.4
#140 0.106 108.58 11.6 48.8 51.2 50.0
#200 0.075 40.26 4.3 53.1 46.9 45.8
Pan - 437.22 46.9 100.0 - -
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 Specimen
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INTEGRITY IN TESTING
MOISTURE DENSITY RELATIONSHIP
ASTM D698-07e1 SOP-S12
Client JOYCE ENGINEERING Boring No. NA
Client Reference COBLE SR Depth (ft) NA
Project No. 2012-656-12 Sample No. P-1
Lab ID 2012-656-12-01 Test Method STANDARD
Visual Description TAN SANDY SILT
Optimum Water Content 16.0
Maximum Dry Density 107.1
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MOISTURE - DENSITY RELATIONSHIP
ASTM D698-07e1 SOP-S12

INTEGRITY IN TESTING

Client JOYCE ENGINEERING Boring No. NA
Client Reference COBLE SR Depth (ft) NA
Project No. 2012-656-12 Sample No. P-1
Lab ID 2012-656-12-01
Visual Description TAN SANDY SILT
Total Weight of the Sample (gm) 22500 TestType STANDARD
As Received Water Content(%) NA Rammer Weight (Ibs) 55
Assumed  Specific Gravity 2.70 Rammer Drop (in) 12

Rammer Type MECHANICAL
Percent Retained on 3/4" 0 Machine ID R 174
Percent Retained on 3/8" 0 Mold ID R 172
Percent Retained on #4 1 Mold diameter 4"
Oversize Material INC. Weight of the Mold 4284
Procedure Used A Volume of the Mold(cc) 941

Mold / Specimen
Point No. 1 2 3 4 5
Wt. of Mold & WS (gm) 6047 6129 6180 6204 6174
Wt.of Mold (gm) 4284 4284 4284 4284 4284
Wt. of WS 1764 1846 1897 1920 1890
Mold Volume (cc) 941 941 941 941 941
Moisture Content / Density
Tare Number 307 827 803 818 8010
Wit. of Tare & WS (gm) 742.15 656.60 407.40 523.10 573.30
WHt. of Tare & DS (gm) 678.75 591.01 362.27 458.52 493.52
Wt. of Tare (gm) 110.41 136.40 103.60 137.30 136.10
Wt. of Water (gm) 63.40 65.59 4513 64.58 79.78
WH. of DS (gm) 568.34 454.61 258.67 321.22 357.42
Wet Density (gm/cc) 1.87 1.96 2.02 2.04 2