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tel: 336/323-0092
fax: 336/323-0093

November 21 , 2005 www.JoyceEngineering.com

Mr. Geoffrey H. Little, Environmental Engineer

North Carolina Department of Environmental and Natural Resources
Division of Waste Management, Solid Waste Section

401 Oberlin Rd., Ste. 150

1646 Mail Service Center

Raleigh, NC 27699-1646

RE:  Construction Quality Assurance Certification Report
Davidson County Landfill, Partial Closure
NC DENR Permit #29-06
Lexington, Davidson County, North Carolina
JEI Project 379.00, Task 35

Dear Geof:

This letter is to certify that to the best of my knowledge and belief, the Partial Closure (Area
I and Area 3) of the Davidson County MSW Landfill has been constructed in conformance with the
plans and specifications.

The enclosed certification report presents an accumulation of field, laboratory, and other
quality assurance data for the 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 (January 1, 1997) and fulfills the submittal requirements listed in the
General Permit Conditions (Permit Module I) of Permit 29-06.

On behalf of Davidson County, we would like to thank you in advance for your prompt
assistance in reviewing this construction quality assurance certification report.

Sincerely,

Evan Andrews, P.E
Project Manager

Enclosure
copy: Mr. Charley Brushwood w/ enclosure (Davidson County)
Hannu Kemppinen, P.G., w/ enclosure (Joyce Engineering, Inc.)
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1.0 INTRODUCTION

This report, prepared on behalf of the Davidson County Landfill, addresses the quality
assurance procedures and activities performed during the construction of Phase 1 and 3 partial
closure at the Davidson County Landfill, Lexington, North Carolina. The documents comprising
this report were compiled in accordance with North Carolina Solid Waste Management
Regulations, 15A NCAC 13B (January 1, 1997) and General Permit Conditions of Permit 29-06.

Shamrock Environmental Corporation (SEC) performed earthwork in the summer and
fall 2005 placing structural fill foundation for the proposed closure cap. SEC also constructed
the protective soil cover, erosion layer, and stormwater diversion berms. Kellett’s Drilling,
subcontractor to SEC drilled and installed passive gas vents for the closure cap. Mid-America
Lining Company (MAL) as a subcontractor to SEC, installed geocomposite gas migration layer,
geosynthetic clay liner (GCL), geomembrane, and geocomposite drainage layer on the
approximately 16 acres prepared by SEC. Video inspection of the leachate lines following the
completion of the Closure Project was not conducted at the time of the writing this report. Joyce
Engineering, Inc. (JEI) provided third party construction quality assurance to the Owner.

The construction of Area 1 and Area 3 Partial Closure involved removal of the existing
leachate re-circulation system piping and the top soil, followed by the placement of compacted
intermediate cover to prepare a soil subgrade for the geosynthetic materials. A geonet composite
Transnet TN220-2-6 by Skaps Industries was installed over the compacted soil cover.
Reinforced GCL (Bentomat ST) by Cetco Lining Technologies was placed on the slopes with
grades steeper than 10 horizontal to 1 vertical. Claymax 200R by Cetco was laid on top of the
closure area with grades less than 10H:1V. The GCL was covered by a 40-mil LLDPE textured
(Microspike™) geomembrane manufactured by Agru America. Geocomposite drainage layer
Transnet TN220-2-6 by Skaps Industries covered the geomembrane. A minimum of 12-inch-
thick protective soil layer was placed to cover the composite lining system, with a minimum of
6-inch erosion layer over it completing the alternative final cover design.

The top of completed closure cap was surveyed on a 50-foot grid system. The surveyed
layer elevations and thicknesses are presented in Appendix VI.

Construction Daily Log prepared by Hannu Kemppinen, P.G., is included in Appendix
V.A. The minutes of construction progress meetings are presented in Appendix V.B.
Chronological photographic record to depict the sequence and details of the construction is
included in Appendix V.C.
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2.0 CONSTRUCTION QUALITY ASSURANCE ACTIVITIES
2.1 General

Joyce Engineering, Inc. (JEI) provided the Construction Quality Assurance (CQA) activities
during the construction project. The following sections describe the specific areas of CQA:

2.2 Soil Subgrade Foundation

The Contractor first removed the existing leachate re-circulation system piping at surface
and then stripped top soil with vegetation from the proposed Partial Closure Area. The
intermediate layer (subgrade for synthetic materials) was constructed entirely utilizing natural
soils excavated from the on-site borrow source. Over the temporary cover placed by the landfill
personnel, Shamrock added a minimum of 6 inches on the slopes and 12 inches on the top to
construct a compacted intermediate soil layer. The compacted soil cover laboratory and field-
testing data are presented in Appendix I. Upon completion, a survey verified that the specified
minimum layer thickness and design grade elevations had been achieved. The survey drawings
are included Appendix VI.

2.3 Geonet Composite Gas Migration Layer

Prior to installing the geocomposite, Shamrock Environmental operated a smooth-drum
roller to prepare an area for the liner installation. Transnet TN220-2-6 by Skaps Industries was
placed on the slopes and on top of the closure area over the prepared subgrade. The
geocomposite was typically installed over large areas to cover and protect the prepared soil
surface, and to allow efficient deployment of geosynthetic clay liner and 40-mil geomembrane.

2.4 Geosynthetic Clay Liner

Bentomat ST, manufactured by CETCO with Winning Edge Super Groove'" was placed on
the side slopes over grades greater than 10H:1V. Longitudinal seams were overlapped a
minimum of six (6) inches, while end-of-roll seams were overlapped and shingled by a minimum
of twenty-four (24) inches. MAL applied accessory bentonite on the end-of-panel seams
overlapping two feet as required in the Contract Documents. Interface friction test results,
manufacturer’s quality assurance data, order packing lists, and Bentonite clay certifications are
included in Appendix II.

2.5 Geomembrane

Construction quality assurance data for the geomembrane liner are presented in Appendix
III.  The data include quality certificates from the manufacturer in Appendix III.A and
conformance test results in Appendix III.B. The JEI prepared geomembrane panel placement
log, field trial seam log, seaming record and air pressure test log, seam destructive sample log,
and repair log are presented in Appendices III.C-H respectively. Laboratory seam peel and shear
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test results are included in Appendix III.I. Tensiometer calibration certificates are included with
the trial seam log. Subgrade acceptance forms are included in Appendix II1.J.

2.6 Geonet Composite Drainage Layer

As the geomembrane seaming, field testing, repairs and laboratory peel and shear test results
were completed, MAL deployed the geonet composite drainage layer over the membrane. The
geonet edges were overlapped six inches and tied with plastic zip-ties at five-foot increments.
The top layers of geotextile of the adjoining rolls were smoothed out and heat bonded together.
At the toe of the closure cap, the geonet terminated over the perimeter ditch shoulder to provide
positive drainage from the protective cover layer.

2.7 Cover soil

The constructed cap cover-soil layer consisted of two units; soil protective layer of 12-inches
and erosion layer of 6-inch minimum thickness of the on-site borrow material. The material was
hauled in by articulated off-road trucks, and spread in even lifts approximately 6-inch layers.
Shamrock utilized a low ground pressure dozer, Deere 750, for the soil work. The cover soil was
hauled around the perimeter and off-loaded at the toe. The dozer pushed the soil uphill,
providing compaction continuously tracking the material in place up and down the slope as the
work progressed.

3.0 SUMMARY OF CQA FIELD DATA
3.1 General

This section summarizes construction quality assurance data for the Gas Vent Installation,
soil cap construction, and Geosynthetic materials installation. Kellett’s Drilling, subcontractor to
SEC, installed 15 passive gas vents on the Partial Closure area. Following stripping and removal
of grass and topsoil, the intermediate cover was constructed. Shamrock excavated the cover soils
from on-site borrow source, fill material, located under the power lines in the south side of the
closure area. The material hauled by articulated trucks was spread with Deere 750 dozer over
the temporary cover previously placed by the County. Mid-America Lining Company,
subcontractor to SEC, installed the geosynthetic materials specified for the closure cap.

3.2 Gas Vents

Kellett’s Drilling Services began gas vent drilling on June 20, and completed the drilling and
vent pipe installation on June 27, 2005. Total of 15 gas vents were installed on the slopes and
top of the proposed closure area. Table 1- Proposed Gas Vent Schedule in Appendix I.C. lists
for each vent the approximate ground surface elevations, as-built depths, slotted and solid pipe
lengths, vent bottom elevations, and the date installed. Drawing CP-5 and the as-built
geomembrane panel layout drawing show each vent location.
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3.3 Earth Work

Shamrock Environmental excavated hauled and placed all the soil materials for the closure
cap. Equipment used for the earth work included Deere 200 LC track excavator, Deer 750
dozer, TA 27 and CAT 300 articulated off-road haulers, water truck, CAT 433 compactor,
Ingersol — Rand 5D105DX smooth-drum roller, CAT 331 mini excavator, and Ditch Witch
trench cutter. On-site borrow was excavated and hauled for the closure cap. Soil was spread
and graded with low ground pressure dozer, compacted with rubber-tired roller compactor, and
sealed to smooth surface with rubber-tired drum roller. Water was added when soil natural
moisture content was found below optimum moisture content as determined for the Proctors of
the materials.

The following table indicates the three major soil types used by Unified Soil Classification
System (USCS), maximum dry density (MDD) and optimum moisture content (OMC) as
determined by Standard Proctor test methods.

Soil Description USCS MDD OMC

Light brown silty Sand (SM/ML) 115.6 pcf 14.0 %
Orange brown lean Clay with fine sand (CL) 112.0 pef 15.0 %
Brown elastic Silt (MH) 110.2 pef 15.0 %

Soil construction CQA testing included in-place wet density, moisture content,
calculated dry density and percent compaction with a Troxler model 3440 portable gauge.
Density drive sampler with 4-inch thin-walled tube was used to verify the portable gauge test
results for each acre lift. Moisture content of the placed soil was periodically verified to
correlate with the portable gauge moisture readings. If the portable 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 the specified 95%
compaction of the soil. If the placed soil 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. In the Daily Field Density Test
summaries, re-tests are noted on the right-most column. On the column, “Test Location” the
nuclear density (ND) test number is repeated for those tests that were re-tested. Re-testing with
corrected moisture the dry density and percent compaction were re-calculated to verify in-place
compaction.

Summary of re-tests as noted in the Daily Summary of Field Density Tests.

Report # 3 MC% DD %Compaction Notes
ND-26 27.1 993 90.1 Fails
Retest 20.0 105.2 95.4 Pass
ND-27 219 1034 93.8 Fails
Retest 19.7 1053 95.5 Pass
ND-28 246 101.1 91.8 Fails
Davidson County Landfill, Partial Closure Page 4 Joyce Engineering, Inc.
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Retest 20.0 105.0 95.3 Pass

ND-29 22.3 103.2 93.6 Fails
Retest 16.7 108.1 98.1 Pass
ND-32 22.0 1039 94.3 Fails
Retest 20.8 105.0 95.3 Pass
ND-33 21.7 1019 92.5 Fails
Retest 172 1114 99.5 Pass
Report # 5 MC% DD %Compaction Notes
ND-47 20.4 1009 91.6 Fails
Retest 13.7 1069 97.0 Pass
ND-51 22.3 103.8 92.7 Fails
Retest 16.0 109.0 97.3 Pass
Report # 6 MC% DD %Compaction Notes
ND-80 21.1  101.7 92.3 Fails
Retest 194 107.7 97.7 Pass

3.4 Geosynthetics Installation

Geosynthetic materials CQA documentation included conformance testing for the proposed
materials, verifying their shipment to the site and their placement in the final closure cap. The
CQA documents for the installation include roll counts for the geonet composite and GCL,
geomembrane panel deployment and their placement drawing, field trial seam log, geomembrane
seaming and testing record, geomembrane seam destructive test log, and repair log.

Mid-America deployed 412 rolls of the geonet composite for the closure. This includes the
gas migration layer installed directly over the prepared subgrade, and the drainage layer
deployed over the LLDPE geomembrane. The total area covered by both layers adds to
1,442,000 SF or 160,222 SY, each layer therefore being 16.6 acres.

Bentomat ST reinforced GCL was used on the slopes with grades 10H:1V or steeper.
Claymax 200R was used on the top of the closure area where grades were flatter than 10H:1V.
MAL deployed 241 rolls of Bentomat ST equaling 542,250 SF or 60,250 SY, and 69 rolls of
Claymax 200R equaling 155,250 SF or 17,250 SY. Combined all GCL coverage adds to
697,500 SF or 77,500 SY, or total of 16.0 acres.

The 40-mil LLDPE synthetic membrane construction utilized 54 rolls of material adding to
total of 729,000 SF or 81,000 SY that equals 16.7 acres. The panel placement log records 149
panels that together equal 683,109 SF or 75,901 SY, or total of 15.7 acres. The difference of the
total amount used for the cap construction and the final closure cap area is 6%. The 6% is waste
that resulted from cutting and fitting the panels and making repairs.

Field seam testing was conducted on each day the Contractor welded panels or repairs.
Samples were cut from a pre-weld trial test seam and subjected to peel and shear tests. Each

Davidson County Landfill, Partial Closure Page 5 Joyce Engineering, Inc.
CQA Certification Report November, 2005



welder and his welding machine must qualify before proceeding with seam welding. The trial
seam testing was conducted twice a day, each morning and after lunch-break, as required in the
specifications. The peel and shear strength for fusion welded seams for the 40-mil textured
LLDPE were 42 ppi and 54 ppi respectively. The peel and shear strength for extrusion welded
seams were 36 ppi and 54 ppi respectively. Throughout the project, none of the peel or shear
strength tests conducted in the field showed any indication of failure or near failure.

Geomembrane CQA seaming and non-destructive test log was recorded of each day’s
progress. A total of 32,047 feet of seam welding was conducted to weld all 149 panels to a one
contiguous membrane cover. Destructive samples of the welded seams were cut at average of
478 feet frequency; a total of 67 destructive samples. The destructive seam samples were
shipped to Precision Geosynthetic Laboratories in Houston, Texas for peel and shear testing.
Only one sample, DS-7, failed of the 67 samples collected. The DS-7 failure indicated 25%
incursion on break in first seam after some adhesion failure. DS-7A and 7B were cut 10 feet
before and after the failed DS-7. The re-sampled tests at PGL indicated no failure of the material
or the seam strength.

MAL conducted seam destructive testing before shipping the seam test samples to laboratory
testing at the PGL laboratory in Houston. None of the field-testing indicated failure of the
material or the seam strength.

Repair log tallies total of 384 repair locations. The geomembrane repairs consist of non-
destructive seam air-tests, destructive seam tests, panel junctions, welder burnouts, gas vent boot
and skirt installations, and blemishes found in the panels. All repair work was extrusion welded.
Prior to beginning repair work, the welding technician welded a sample seam that was subjected
to in-field peel and shear testing that monitors the weld quality. Vacuum-box testing provided
quality control of the extrusion welded seam quality.

Daily field report records each day how many rolls of material were deployed and the
installed square footage. Geomembrane panel numbers describe the work progress each day.
Liner detail work, welding, testing and repairing are the routine work the crew performs every
day and these activities are not described. Mid-America mobilized to the site over a weekend
and began deploying geocomposite on Monday, August 8, 2005 on the south facing slope of the
closure area. The work progressed toward east. After the south slope and a half of the east slope
were covered with all four layers, MAL moved to the relatively flat area at the top. The top was
covered with panel alignment from west to the east. After completing the top area, MAL
continued the work from the NE corner moving west covering the entire north-facing slope.
MAL completed the synthetic cover installation by Saturday, September 10, 2005, taking 34
days to construct the four layers of the alternate design. Three days were lost for rain and wet
site conditions, and one half day for windy conditions resulting from Hurricane Katrina.

Written warranties from the manufacturer and installer of the geomembrane and geonet
composite are included in Appendix VI.
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4.0 DEVIATION FROM THE CONTRACT DOCUMENTS
4.1 General

The purpose of this section is to identify any deviation from the contract documents, which
may have occurred during construction.

4.2 Adjustments to Base Grades Elevations

Davidson County added more waste on the western end of the closure area at the top to
utilize remaining permitted airspace before final cover. Approximately an area of one acre
received additional waste. The additional waste was placed on the west end above elevation 760
to match the closure contours shown in Drawing CP-4. Following waste placement, Shamrock
constructed the intermediate cover. Santec re-surveyed the base grades and included the affected
area in the subgrade survey. The subgrade and final cap survey drawings consequently reflect
the change from the closure design drawings.

4.3 Geonet Composite Drainage Layer

The geonet composite drainage medium detail 3/4/6 in the Drawing CP-6 was found to
depict incorrectly the drainage layer construction. It was changed from being terminated at an
anchor trench along the toe of the slope to extend laterally to the shoulder of the perimeter
stromwater ditch. Thus, moisture seeping through the soil cover and migrating down slope can
exit the cover system.
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Precision Geosynthetic Laboratories
June 28, 2005

Henry Havener

SHAMROCK ENVIRONMENTAL
6106 Corporate Park Drive
Browns Summit, NC 27214

Dear Mr. Havener: RE: Davidson County Interface Shear

Thank you for consulting Precision Geosynthetic Laboratories for your material
testing needs.

It should be noted that the test specimen and test sample used for this report was believed
to be representative of the material produced under the designation herein stated.
However, these results are indicative of only the specimens that were actually tested. The
testing herein is based upon accepted industry practice as well as the test method listed.
Precision Geosynthetic Laboratories neither accepts responsibility for nor makes claims to
the final use and purpose of the material.

By accepting the data and results represented on this report, Client agrees to limit the
liability of Precision Geosynthetic Laboratories from Client and all other parties for claims
arising out of the use of this data to the cost for the respective test(s) represented in this
report, and Client agrees to indemnify and hold harmless Precision Geosynthetic
Laboratories from and against all liability in excess of the aforementioned limit.

The test data and all associated project information shall be held in confidence, not to be
reproduced except in full and disclosed to other parties with the authorization of the client.

It is a company policy to keep the physical records of each job for 2 years since the receipt
of the samples and keep the electronic file for 7 years. We will dispose the samples two
weeks after the final report is faxed to you. Should you want us to keep them for some
period of time, please advise us immediately.

If you have any questions or if we may be of further service, please do not hesitate to call
at 800-522-4599.

Sincerely,

PRECISION GEOSYNTHETIC LABORATORIES

Maria Espitia Cora B. Queja
Quality Assurance Vice President

Enclosure: (Job No.G050480)

1160 North Gilbert Street, Anaheim, CA. 92801, Tel# 714-520-9631, Fax#714-520-9637
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Laboratories

CLIENT: SHAMROCK ENVIRONMENTAL

PROJECT: Davidson County Interface Shear

SAMPLE IDENTIFICATIONS:

SAMPLE ID

Silky Sand

Soil Borrow #1

Geocomposite (R#TN-220-2-6)
Geocomposite

HD Microspike

GCL Bentomat ST(R#12547 L#452FA)

TESTS REQUIRED:

TEST METHOD

ASTM D6243
ASTM D5321

INTERFACE SHEAR TEST RESULTS
(PGL Job No. G050480)

PRECISION DATE RECEIVED

CONTROL

NUMBER

9132 06/07/05
9208 06/09/05
9209 06/09/05
9221 06/10/05
9326 06/16/05

DESCRIPTION

Interface Shear
Interface Shear

ORIGIN
OF

MATERIAL

SHAMROCK
Skaps

Skaps

Agru America
CETCO

TEST CONDITIONS: The samples were conditioned for a minimum one hour in the laboratory at 22 + 2°C (71.6 + 3.6°F)
and at 60 + 10% relative humidity prior to test.

TEST RESULTS:

The test results are summarized in Tables 1 through 8. The units in which the data are reported are included

on these tables.

PRECISION GEOSYNTHETIC LABORATORIES

Maria Espitia
Quality Assurance

Cora B. Queja
Vice President

1160 North Gilbert Street, Anaheim, CA. 92801, Tel# 714-520-9631, Fax#714-520-9637



TABLE CONFIG #1
CLIENT: SHAMROCK
PROJECT: DAVIDSON COUNTY

INTERFACE SHEAR TEST RESULT (ASTND5321)
PGL Job No. G050480
QC'd by:
Date: 06/28/2005

TEST CONFIGURATION CONFIG #1

| SOIL Borrow #1 09132 |

| Geocomposite (R#TN-220-2-6) 09208 |

TEST CONDITIONS:
SAMPLE PREPARATION:
1. The TOP box contained the soil .
Specimens were cut along machine direction to 14" x 17" for the BOTTOM box, with effective test area of 12" x 12".
2. Soil was compacted to 1064  pcf at 15 %
forming 2 inch layer in the TOP box.
3. Maximum Dry Density (MDD) of the soil is 112 pcf at 15% Optimum Moisture Content.
4. Moisture content of the Soil was 14.9% (as received).
CONSOLIDATION:

1. Each set of specimen was consolidated under FLOODED condition for 4 hrs @ normal load before shearing.
2. Normal loads were applied using DEAD WEIGHTS ~ for the highest load, DEAD WEIGHTS for the medium load
and DEAD WEIGHTS for the lowest load.
SHEAR TEST:
1. Shear test was conducted @ 0.040 in/ min.
2. Sheared @ minimum 3.0 inch horizontal displacement.
3. The test specimens were sheared in FLOODED condition
4. Test were performed in general accordance with ASTM D6243-98 / ASTM D5321-92

using Brainard-Kilman LG-112 Direct Shear machine with effective test area of 12 in X 12 in.

TEST RESULTS:

PEAK STRENGTH 3.0 " DISPLACEMENT STRENGTH
After Test
MC SHEAR PEAK SHEAR 3.0 " PLACEMENT
Normal Stress (Soil) STRESS SECANT ANGLE STRESS SECANT ANGLE
(psi) (psf) (%) (psf) (degrees) (psf) (degrees)
0.87 125 28 189 57 183 56
1.74 250 25.1 199 39 198 38
3.47 500 24.4 373 37 373 37
COHESION (psf): 102 96
COEFFICIENT OF FRICTION: 0.52 0.53
FRICTION ANGLE(degrees): 27.5 28.1

NOTE: The friction angles and cohesion results given here are based on mathematically determined best fit line.
OBSERVATIONS:
See Figure #1 and #2

Precision Geosynthetic Laboratories
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Project Name: DAVIDSON COUNTY
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TABLE CONFIG #2
CLIENT: SHAMROCK
PROJECT: DAVIDSON COUNTY

INTERFACE SHEAR TEST RESULT (ASTND5321)
PGL Job No. G050480
QC'd by:
Date: 06/28/2005

TEST CONFIGURATION CONFIG #2

| SOIL Borrow #1 09132 |

| Geocomposite (R#TN 220-2-6 09208 |
o

TEST CONDITIONS:
SAMPLE PREPARATION:
1. The TOP box contained the soil .
Specimens were cut along machine direction to 14" x 17" for the BOTTOM box, with effective test area of 12" x 12".
2. Soil was compacted to 1064  pcf at 15.8 %
forming 2 inch layer in the TOP box.
3. Maximum Dry Density (MDD) of the soil is 112 pcf at 15 % Optimum Moisture Content.
4. Moisture content of the Soil was 15.8% (as tested).
5. Moisture content of the Soil was 12.3 % (as received).
CONSOLIDATION:

1. Each set of specimen was consolidated under DRY condition for 4 hrs @ normal load before shearing.
2. Normal loads were applied using DEAD WEIGHTS ~ for the highest load, DEAD WEIGHTS  for the medium load
and DEAD WEIGHTE for the lowest load.
SHEAR TEST:
1. Shear test was conducted @ 0.040 in/ min.
2. Sheared @ minimum 3.0 inch horizontal displacement.
3. The test specimens were sheared in DRY condition
4. Test were performed in general accordance with ASTM D6243-98 / ASTM D5321-92

using Brainard-Kilman LG-112 Direct Shear machine with effective test area of 12 in X 12 in.

TEST RESULTS:

PEAK STRENGTH 3.0 " DISPLACEMENT STRENGTH
After Test
MC SHEAR PEAK SHEAR 3.0 " SPLACEMENT
Normal Stress (Soil) STRESS SECANT ANGLE STRESS SECANT ANGLE
(psi) (psf) (%) (psf) (degrees) (psf) (degrees)
0.87 125 155 124 45 121 44
1.74 250 15 202 39 200 39
3.47 500 15 400 39 370 37
COHESION (psf): 25 36
COEFFICIENT OF FRICTION: 0.74 0.67
FRICTION ANGLE(degrees): 36.6 33.7

NOTE: The friction angles and cohesion results given here are based on mathematically determined best fit line.
OBSERVATIONS:

See Figure #1 and #2
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TABLE CONFIG #3
CLIENT: SHAMROCK
PROJECT: DAVIDSON COUNTY

INTERFACE SHEAR TEST RESULT (ASTND5321)
PGL Job No. G050480
QC'd by:
Date: 06/28/2005

TEST CONFIGURATION CONFIG #3

| Geocomposite (R#TN220-2-6) 09208

| HD Microspike 09221 |

TEST CONDITIONS:

SAMPLE PREPARATION:

1. Specimens were cut along machine direction to 14" x 19" for the upper box, and 14" x 17" for the lower box,
with an effective test area of 12" x 12".

CONSOLIDATION:

1. Each set of specimen was consolidated under FLOODED condition for 4 hrs @ normal load before shearing.
2. Normal loads were applied using DEAD WEIGHTS for the highest load, DEAD WEIGHTS for the medium load
and DEAD WEIGHTS for the lowest load.
SHEAR TEST:
1. Shear test was conducted @ 0.040 in/ min.
2. Sheared @ minimum 3.0 inch horizontal displacement.
3. The test specimens were sheared in FLOODED  condition
4. Test were performed in general accordance with ASTM D6243-98 / ASTM D5321-92

using Brainard-Kilman LG-112 Direct Shear machine with effective test area of 12 in X 12 in.

TEST RESULTS:

PEAK STRENGTH 3.0 " DISPLACEMENT STRENGTH
Asperity Heights SHEAR PEAK SHEAR 3.0 " 3PLACEMENT
Normal Stress (Before) (After) STRESS SECANT ANGLE STRESS SECANT ANGLE
(psi) (psf) (mils) (psf) (degrees) (psf) (degrees)
0.87 125 375 37.1 195 57 153 51
1.74 250 37.8 37 249 45 170 34
3.47 500 374 36.3 366 36 214 23
COHESION (psf): 137 131
COEFFICIENT OF FRICTION: 0.46 0.16
FRICTION ANGLE(degrees): 24.6 9.3

NOTE: The friction angles and cohesion results given here are based on mathematically determined best fit line.
OBSERVATIONS:
See Figure #1 and #2
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PGL Job Number: G050480 CONFIG #2
Project Name: DAVIDSON COUNTY
SOIL Borrow #1 09132

Geocomposite (R#TN 220-2-6) 09208
QC'd By:

Figure #1
Normal Stress/ Interface Stress
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Shear Stress (psf)

400 +

350

PGL Job Number: G050480 CONFIG #3
Project Name: DAVIDSON COUNTY
Geocomposite (R#TN220-2-6) 09208

HD Microspike 09221
QC'd By:

Figure #1
Normal Stress/ Interface Stress
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TABLE CONFIG #4
CLIENT: SHAMROCK
PROJECT: DAVIDSON COUNTY

INTERFACE SHEAR TEST RESULT (ASTMD5321)
PGL Job No. G050480
QC'd by:
Date: 06/28/2005

TEST CONFIGURATION CONFIG #4

| Geocomposite (R#TN220-2-6) 09208 |

| HD Microspike 09221 |

TEST CONDITIONS:

SAMPLE PREPARATION:

1. Specimens were cut along machine direction to 14" x 19" for the upper box, and 14" x 17" for the lower box,
with an effective test area of 12" x 12".

CONSOLIDATION:

1. Each set of specimen was consolidated under DRY condition for 4 hrs @ normal load before shearing.
2. Normal loads were applied using DEAD WEIGHTS ~ for the highest load, DEAD WEIGHTS  for the medium load
and DEAD WEIGHTS for the lowest load.
SHEAR TEST:
1. Shear test was conducted @ 0.040 in/ min.
2. Sheared @ minimum 3.0 inch horizontal displacement.
3. The test specimens were sheared in DRY condition
4. Test were performed in general accordance with ASTM D6243-98 / ASTM D5321-92

using Brainard-Kilman LG-112 Direct Shear machine with effective test area of 12 in X 12 in.

TEST RESULTS:

PEAK STRENGTH 3.0 " DISPLACEMENT STRENGTH
Asperity Heights SHEAR PEAK SHEAR 3.0 " 5PLACEMENT
Normal Stress (Before) (After) STRESS SECANT ANGLE STRESS SECANT ANGLE
(psi) (psf) (mils) (psf) (degrees) (psf) (degrees)
0.87 125 37.9 36.9 256 64 165 53
1.74 250 37.7 36.4 350 54 216 41
3.47 500 37.9 36.8 469 43 240 26
COHESION (psf): 197 153
COEFFICIENT OF FRICTION: 0.55 0.19
FRICTION ANGLE(degrees): 29.0 10.5

NOTE: The friction angles and cohesion results given here are based on mathematically determined best fit line.
OBSERVATIONS:
See Figure #1 and #2
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PGL Job Number: G050480 CONFIG #4
Project Name: DAVIDSON COUNTY
Geocomposite (R#TN220-2-6) 09208

HD Microspike 09221
QC'd By:

Figure #1
Normal Stress/ Interface Stress
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TABLE CONFIG #5
CLIENT: SHAMROCK
PROJECT: DAVIDSON COUNTY

INTERFACE SHEAR TEST RESULT (ASTM D6243)
PGL Job No. G050480

QC'd by:
Date: 06/28/2005
TEST CONFIGURATION CONFIG #5
HTORBOX:
| GCL Bentomat ST(R#12547 L#452FA) 09326 |
| HD Microspike 09221 |

—

TEST CONDITIONS:
SAMPLE PREPARATION:
1. The TOP box contained the GCL .
Specimens were cut along machine direction to 14" x 17" for the BOTTOM box, with effective test area of 12" x 12".

2. Moisture content of the GCL was18.6% (as received).
CONSOLIDATION:

1. Each set of specimen was consolidated under FLOODED condition for 4hrs @ normal load before shearing.
2. Normal loads were applied using DEAD WEIGHTS  for the highest load, DEAD WEIGHTS  for the medium load
and DEAD WEIGHTS for the lowest load.

SHEAR TEST:

1. Shear test was conducted @ 0.040 in/ min.

2. Sheared @ minimum 3.0 inch horizontal displacement.

3. The test specimens were sheared in FLOODED condition

4. Test were performed in general accordance with ASTM D6243-98 /| ASTM D5321-92

using Brainard-Kilman LG-112 Direct Shear machine with effective test area of 12 in X 12 in.

TEST RESULTS:

PEAK STRENGTH 3.0 " DISPLACEMENT STRENGTH
After
Test MC Asperity Heights SHEAR PEAK SHEAR 3.0 " DISPLACEMENT
Normal Stress (GCL) (Before) (After) STRESS SECANT ANGLE STRESS SECANT ANGLE
(psi) (psf) (%) (mils) (psf) (degrees) (psf) (degrees)
0.87 125 116.2 28.6 28 345 70 287 66
1.74 250 114.7 28.1 27.2 382 57 311 51
3.47 500 99.8 28.4 27.6 606 50 463 43
COHESION (psf): 233 211
COEFFICIENT OF FRICTION: 0.72 0.49
FRICTION ANGLE(degrees): 35.9 26.1

NOTE: The friction angles and cohesion results given here are based on mathematically determined best fit line.
OBSERVATIONS:
See Figure #1 and #2
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Shear Stress (psf)

PGL Job Number: G050480 CONFIG #5
Project Name: DAVIDSON COUNTY
GCL Bentomat ST(R#12547 L#452FA) 09326

HD Microspike 09221
QC'd By:

Figure #1
Normal Stress/ Interface Stress
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TABLE CONFIG #6
CLIENT: SHAMROCK
PROJECT: DAVIDSON COUNTY

INTERFACE SHEAR TEST RESULT (ASTM D6243)
PGL Job No. G050480
QC'd by:
Date: 06/28/2005

TEST CONFIGURATION CONFIG #6

| GCL Bentomat ST (R#12547 L#452FA) 09326 |

| HD Microspike 09221 |

TEST CONDITIONS:
SAMPLE PREPARATION:
1. The TOP box contained the GCL .
Specimens were cut along machine direction to 14" x 17" for the BOTTOM box, with effective test area of 12" x 12".

2. Moisture content of the GCL was18.6% (as received).
CONSOLIDATION:

1. Each set of specimen was consolidated under DRY condition for 4hrs @ normal load before shearing.
2. Normal loads were applied using DEAD WEIGHTS  for the highest load, DEAD WEIGHTS  for the medium load
and DEAD WEIGHTS for the lowest load.
SHEAR TEST:
1. Shear test was conducted @ 0.040 in/ min.
2. Sheared @ minimum 3.0 inch horizontal displacement.
3. The test specimens were sheared in DRY condition

4. Test were performed in general accordance with ASTM D6243-98 / ASTM D5321-92
using Brainard-Kilman LG-112 Direct Shear machine with effective test area of 12 in X 12 in.

TEST RESULTS:

PEAK STRENGTH 3.0 " DISPLACEMENT STRENGTH
After Test
MC Asperity Heights SHEAR PEAK SHEAR 3.0 " SPLACEMENT
Normal Stress (GCL)  (Before) (After) STRESS SECANT ANGLE STRESS SECANT ANGLE
(psi) (psf) (%) (mils) (psf) (degrees) (psf) (degrees)
0.87 125 116.2 27.9 27 260 64 195 57
1.74 250 114.7 28.2 273 394 58 255 46
3.47 500 99.8 28.1 27.2 629 52 364 36
COHESION (psf): 143 141
COEFFICIENT OF FRICTION: 0.98 0.45
FRICTION ANGLE(degrees): 44.4 24.2

NOTE: The friction angles and cohesion results given here are based on mathematically determined best fit line.

OBSERVATIONS:
See Figure #1 and #2
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PGL Job Number: G050480 CONFIG #6
Project Name: DAVIDSON COUNTY
GCL Bentomat ST (R#12547 L#452FA) 09326

HD Microspike 09221
QC'd By:

Figure #1
Normal Stress/ Interface Stress
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TABLE CONFIG #7
CLIENT: SHAMROCK
PROJECT: DAVIDSON COUNTY

INTERFACE SHEAR TEST RESULT (ASTMD6243)
PGL Job No. G050480
QC'd by:
Date: 06/28/2005

TEST CONFIGURATION CONFIG #7

| GCL Bentomat ST (R#12547 L#452FA) 09326 |

| Geocomposite 09209 |

TEST CONDITIONS:
SAMPLE PREPARATION:
1. The TOP box contained the GCL .
Specimens were cut along machine direction to 14" x 17" for the BOTTOM box, with effective test area of 12" x 12".
2. Moisture content of the GCL was 18.6 % (as received).
CONSOLIDATION:

1. Each set of specimen was consolidated under FLOODED condition for 4 hrs @ normal load before shearing.
2. Normal loads were applied using DEAD WEIGHTS ~ for the highest load, DEAD WEIGHTS for the medium load
and DEAD WEIGHTS for the lowest load.
SHEAR TEST:
1. Shear test was conducted @ 0.040 in/ min.
2. Sheared @ minimum 3.0 inch horizontal displacement.
3. The test specimens were sheared in FLOODED  condition
4. Test were performed in general accordance with ASTM D6243-98 / ASTM D5321-92

using Brainard-Kilman LG-112 Direct Shear machine with effective test area of 12 in X 12 in.

TEST RESULTS:

PEAK STRENGTH 3.0 " DISPLACEMENT STRENGTH
After Test
MC Asperity Heights SHEAR PEAK SHEAR 3.0 " PLACEMENT
Normal Stress (GCL) (Before) (After) STRESS SECANT ANGLE STRESS SECANT ANGLE
(psi) (psf) (%) (psf) (degrees) (psf) (degrees)
0.87 125 1443 20.6 19.8 170 54 132 47
1.74 250 124.4 234 43 179 36
3.47 500 111.4 20.8 18.8 314 32 235 25
COHESION (psf): 130 104
COEFFICIENT OF FRICTION: 0.37 0.27
FRICTION ANGLE(degrees): 20.5 15.0

NOTE: The friction angles and cohesion results given here are based on mathematically determined best fit line.
OBSERVATIONS:
See Figure #1 and #2
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PGL Job Number: G050480 CONFIG #7
Project Name: DAVIDSON COUNTY
GCL Bentomat ST (R#12547 L#452FA) 09326

Geocomposite 09209
QC'd By:

Figure #1
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TABLE CONFIG #8
CLIENT: SHAMROCK
PROJECT: DAVIDSON COUNTY

INTERFACE SHEAR TEST RESULT (ASTM D6243)
PGL Job No. G050480

QC'd by:
Date: 06/28/2005
TEST CONFIGURATION CONFIG #8
OP:BOX:
| GCL Bentomat ST (R#12547 L#452FA) 09326 |
| Geocomposite 09209 |

TEST CONDITIONS:
SAMPLE PREPARATION:
1. The TOP box contained the GCL .
Specimens were cut along machine direction to 14" x 17" for the BOTTOM box, with effective test area of 12" x 12".
CONSOLIDATION:

1. Each set of specimen was consolidated under DRY condition for 4hrs @ normal load before shearing.
2. Normal loads were applied using DEAD WEIGHTS  for the highest load, DEAD WEIGHTS for the medium load
and DEAD WEIGHTS for the lowest load.
SHEAR TEST:
1. Shear test was conducted @ 0.040 in/ min.
2. Sheared @ minimum 3.0 inch horizontal displacement.
3. The test specimens were sheared in DRY condition

4. Test were performed in general accordance with ASTM D6243-98 / ASTM D5321-92
using Brainard-Kilman LG-112 Direct Shear machine with effective test area of 12 in X 12 in.

TEST RESULTS:

PEAK STRENGTH 3.0 " DISPLACEMENT STRENGTH
SHEAR PEAK SHEAR 3.0 "3PLACEMENT
Normal Stress STRESS SECANT ANGLE STRESS SECANT ANGLE
(psi) (psf) (psf) (degrees) (psf) (degrees)
0.87 125 104 40 66 28
1.74 250 167 34 101 22
3.47 500 276 29 172 19
COHESION (psf): 50 31
COEFFICIENT OF FRICTION: 0.46 0.28
FRICTION ANGLE(degrees): 245 15.8

NOTE: The friction angles and cohesion results given here are based on mathematically determined best fit line.
OBSERVATIONS:
See Figure #1 and #2
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Shear Stress (psf)

PGL Job Number: G050480 CONFIG #8
Project Name: DAVIDSON COUNTY

GCL Bentomat ST (R#12547 L#452FA) 09326
Geocomposite 09209
QC'd By:
Figure #1
Normal Stress/ Interface Stress
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MAXIMUM DENSITY TEST ASTM D698

Job Name Precision Geosynthetic Lab. # G 050480 Date: 6/19/2005
Job No. 2001-068 By: SE
Boring/Sample No. C # 09132
Description: L. Orange Brown, Clayey Silt w. F.C. Sand
Method: A Mold Volume (cf): 0.0333 Blows: 25 Layers: 3
Specimen A B C D E
Total Wet Weight (Ibs) 3908 3973 3986 3955
Weight of Mold (Ibs) 2041 2041 2041 2041
Wet Weight of Soil (Ibs) 1867 1932 1945 1914
Wet Density (pcf) 123.5 127.8 128.6 126.6
Moisture Can No.
Dry Weight
Moisture Content (%) 12.4 14.4 16.9 18.4
Dry Density (pcf) 109.9 111.7 110.0 106.9
140
135

Maximum Density: 112.0 pcf
Optimum moisture : 15.0 %
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MAXIMUM DENSITY TEST ASTM D598

Job Name Precision Geosynthetic Lab. # G 050480 7 Date:  6/19/2005
Job No. 2001-068 By: SE
Boring/Sample No. C# 09132 '
Description: L. Orange Brown, Clayey Silt w. F.C. Sand
Method: A Mold Volume (cf):  0.0333 Blows: 25 Layers: 3
Specimen A B C D E
Total Wet Weight (lbs) 3908 3973 3086 3955
Weight of Mold (lbs) 2041 2041 2041 2041
Wet Weight of Soil (Ibs) 1867 1932 1945 1914
Wet Density (pef) 123.5 127.8 128.6 126.6
Moisture Can No.
Dry Weight
Moisture Content (%) : 12.4 14.4 16.9 18.4
Dry Density (pch 109.9 111.7 110.0 108.9
140 ,\ \ \
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eotechnics

=« GEQTECHNICAL, GEOENVIRONMENTAL,
AND GEOSYNTHETIC LABORATORIES

Jubly 7, 2005

Project No. 2005-64-01

Mr. Evan Andrews

Joyce Engineering, Inc.
Henderson Building Suite 203
2301 West Meadowview Road
Greensboro, NC 27407

Transmittal
Laboratory Test Results
Davidson County Landfill

Please find attached the laboratory test results for the above referenced project. The tests were outlined
oh the Project Verification Form that was faxed 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 sampies and imply no
position with regard to the nature of the test results, i.e. pass/fail and no claims as to the suitability of the
material for its intended use.

The test data and all associated project information provided shali be held in strict confidence and
disclosed to other parties only with authorization by our Client. The test data submitied 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 materiais for this project will be
retained for a minimum of 80 days as directed by the Geoctechnics’ Quality Program.

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

Respectively submitted,
GeotechnicsiInc.

£/ <10 . s

Regional Manager

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

BCN: Data Transmirad Letror  Dore: 1728/05 Rev.: |

2200 Westinghouse Boulevard « Suite 105 » Raleigh, NC 27604 « Phone (219) 876-0405 « Fax (919) 876-0460
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R INTEGRITY IN TESTING

MOISTURE CONTENT
ASTM D 2216 (SOP-81)

Client JOYCE ENGINEERING, INC.
Client Reference DAVIDSON CO. LF
Project No. 2005-5684-01
Lab ID .001
Boring No. NA
Depth (ft) NA
Sample No. NA
Tare Number K-4
Wt. of Tare & WS (gm) 501.79
Wt. of Tare & DS (gm) 436.91
Wt. of Tare {gm) 84.01
Wt. of Water (gm) 64.88
Wt. of DS (gm) 352.9
Water Content (%) 184
Notes : NA
Tested By KAW Date 06/30/05 Checked By @Y\ Date r‘] ?S‘QS‘
page Tof 1 DON: CT-81 DATE 63098 REVISION: 2 CA2005 Projocts\2005-564 JOYCEY2005-564-01-01 WATCONT.XLS)Sheet

2200 Westinghouse Boulevard « Suite 105 » Raleigh, NC 27604 « Phone (919) 876-0405 « Fax (919) 876-0460



Client

Client Reference
Project No.

Lab ID

Note: The USCS symbol used with this test refers only fo the minus No. 40

ATTERBERG LIMITS
ASTM D 4318-98 / AASHTO T89 (SOP - S4A)

JOYCE ENGINEERING, INC.

DAVIDSON CO. LF

2005-564-01
2005-564-01-01

Boring No.
Depth (1t}
Sampie No.

Soil Description

B INTEGRITY IN TESTING

NA

NA

NA

BROWN SILY

{ Minus No. 40 sieve material, Airdried)

sieve material, See the "Sieve and Hydrometer Analysis” graph page for the complete material description .

Note: The acceptable range of the two Moisture contenis is + 2.6

Liquid Limit Test 1 2 3

M
Tare Number A-T w A-B U
Wt. of Tare & WS (gm) 24.55 24.37 27.1 L
Wht. of Tare & DS (gm) 21.76 21.70 2410 T
Wt. of Tare {gm) 15.62 15.17 18.57 |
Wt. of Water {gm) 2.8 2.7 3.0 P
Wt of DS {gm) 8.1 8.5 8.5 0

|
Moisture Content (%) 45.4 40.9 35.3 N
Number of Blows 15 24 30 T
Piastic Limit Test 1 2 Range Test Results
Tare Number 0 M Liquid Limit (%) 39
Wt. of Tare & WS (gm) 25.41 24,29
Wi, of Tare & DS (gm) 23.29 22.37 Plastic Limit (%) 26
Wt. of Tare (gm) 15.23 15.15
Wt. of Water {gm) 21 1.9 Plasticity Index {%) 13
Wt of DS (gm) 8.1 7.2

USCS Symbol ML

Moisture Content (%) 26.3 26.6 -0.3

Fiow Curve Plasticity Chart
50 X 60 -
45 | o 50 . /
[ cL - CH /
90 < £ a0 . pd
ol X % }
5 £ g
Lk B :; 30 . ,
£ S 4 / MH
=z g
30 S 20 ~ /I
25 t 10 a }2
20 L o T ML
1 10 100 0 20 40 60 80 100
Number of Blows CL- ML Liquid Limit (%)
Tested By KSW  Date  07/01/05 Checked By G  pae 1°50S
page 1 of 1 DCN: CT-84B DATE: 10/08/01  REVISION: 2

CN2005 Projects\2008-564 JOYCEY2008-864-01-01 LIMIT xis]Sheat

2200 Westinghouse Boulevard + Suite 105 « Raleigh, NC 27604 » Phone (919) 876-0405 « Fax (9189} 876-0460



WASH SIEVE ANALYSIS

ASTM D 422-83 (SOP-83)

Client

Client Reference DAVIDSON CO. LF
Project No. 2005-564-01

Lab ID 2005-564-01-01

JOYCE ENGINEERING, INC.

Boring No.
Depth (ft)
Sample No.
Soit Color

technics

PR (NTEGRITY IN TESTING

NA
NA
NA
LIGHT BROWN

Moisture Content of Passing 3/4" Material

Water Content of Retained 3/4" Materiai

Tare No. W-5 Tare No. P-1
Wagt. Tare + Wet Specimen (gm) 559.89 Wyt. Tare + Wet Specimen (gm) 296.41
Wgt. Tare + Dry Specimen (gm) 499.51 Wgt. Tare + Dry Specimen {gm) 296.41
Weight of Tare {gm) 170.87 Weight of Tare (gm) 0.00
Weight of Water (gm) 60.38 Weight of Water (gm) 0.00
Weight of Dry Soil (gm) 328.64 Weight of Dry Soil (gm) 206.41
Moisture Content (%) 18.4 Moisture Content (%) 0.0
Wet Weight -3/4" Sampie (gm) 24821.08 Weight of the Dry Specimen (gm) 328.64
Dry Weight - 3/4" Sample (gm) 20968.6 Weight of minus #200 material (gm) 148.68
Wet Weight +3/4" Sample (gm) 296.41 Weight of plus #200 material (gm) 179.96
Dry Weight + 3/4" Sample (gm) 296.41
Total Dry Weight Sample {(gm) 21265.0 J - Factor (Percent Finer than 3/4") 0.9861
Sieve Sieve Wgt.of Soil Percent Accumuiated Percent Accumulated
Size Opening Retained Retained Percent Finer Percent
{rmm) Retained Finer
(gm) (%) (%) (%) (%)
12" 300 0.0C 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" 375 248.51 1.2 1.2 08.8 98.8
1 25 0.00 0.0 1.2 98.8 98.8
3/4" 19 47.90 0.2 1.4 98.6 98.6
112" 12.5 0.00 0.0 0.0 1000 98.6
3/8" 9.5 0.00 0.0 0.0 100.0 98.6
#4 475 10.35 3.1 3.1 96.9 95.5 .
#10 2 25.62 7.8 10.9 89.1 87.8
#20 0.85 48.26 {(*) 14.7 25.6 74.4 73.3
#40 0.425 30.94 9.4 35.0 65.0 64.1
#60 0.25 19.58 6.0 41.0 59.0 58.2
#140 0.108 32.10 8.8 50.8 49.2 48.5
_#200 0.075 13.11 4.0 54.8 45.2 44.6
Pan - 148.68 45.2 100.0 - -
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  AHF Date  07/01/05 CheckedBy (AN Date T 10K,
page 2of2 DCN: CT-S3A DATE 5+17-00 REVISION 3 CA2005 Projecls\2005-564 JOYCE2005-564-01-01 SIEVE xlsjSheel?
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B INTEGRITY IN TESTING

{cotechnics

SIEVE ANALYSIS
ASTM D 422-63 (SOP-83)
Client JOYCE ENGINEERING, INC. Boring No. NA
Client Reference DAVIDSON CO. LF Depth (ft) NA
Project No. 2005-564-01 Sample No. NA
Lab ID 2005-5584-01-01 Soil Color LIGHT BROWN
SIEVE ANALYSIS HYDROMETER
Uscs gravel sand | silt and clay
12" 6"" 3" 34" 318" #4 #10 #20 #40 #140 #200
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2 40
ﬁ‘: J
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20 |
10
.
1000 100 10 1 0.1 0.01 6.001
Particle Diameter (mm) .
UsSCs Symbol SM, TESTED
USCS Classification SILTY SAND
Tested By  AHF Date  07/01/05 Checked By G e 7108
page 1 of 2 DCN: CT-S3A DATE 6-25-98 REVISION 2 CAZO0S Projects\2006-564 JOYCE2005-564-01-01 SIEVE ¥siShest?
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B8 INTEGRITY IN TESTING

MOISTURE DENSITY RELATIONSHIP
ASTM D698-91 SOP-S12

Client JOYCE ENGINEERING, INC. Boring No. NA
Client Reference DAVIDSON CO. LF Bepth (ft) NA
Project No. 2005-564-01 Sample No. NA
Lab ID 2005-564-01-01 Test Method STANDARD
Visual Description BROWN SILT
Optimum Water Content 14.0
Maximum Dry Density 115.6
120 |
Specific Gravity 2.70
Assumed
115 | ‘
5 1
g I
2 110 .
l \\\
£
q’ L o
Q | \
105 l \
100 : ' ; ' ' ‘ ¢ i b ' ¢ . ' " ' ;
5 10 15 20 25
Water Content (%)
Tested By AT Date  07/06/05  Checked By 630 . TS
page 1of 2 DCN:CT-$12 DATE: §-26-98 REVISION 3 A
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MOISTURE - DENSITY RELATIONSHIP
ASTM D698-G1 SOP-S12

B INTEGRITY IN TESTING

{eotechnics

Client JOYCE ENGINEERING, INC. Boring No. NA

Client Reference DAVIDSON CO. LF Depth (ft) NA

Project No. 2005-564-01 Sampie No. NA

Lab D 2005-564-01-01

Visual Description BROWN SILT

Total Weight of the Sample (gm) NA 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" NA Machine ID R174

Percent Retained on 3/8" NA Mold ID R172

Percent Retained on #4 NA Mold diameter 4"

Oversize Material Not inciuded Weight of the Mold 4211

Procedure Used B Volume of the Mold(ce) 940

Moid / Specimen

Point No. 1 2 3 4 5

Wt of Mold & WS (gm) 8019 6155 6208 6147 6085

Wt.of Mold (gm) 4211 4211 4211 4211 4211

Wt of WS 1808 1948 1997 1937 1874

Moid Volume {cc) 940 840 940 940 940

Moisture Content / Density

Tare Number B-5 Z-9 B-4 A-3 Y-6

Wt. of Tare & WS (gm) 627.89 508.48 493.72 640.50 483.93

Wt. of Tare & DS (gm) 583.62 483,74 440.87 555.85 413.27

Wt. of Tare (gm) 98.90 100.29 99.19 98.87 100.20

Wi, of Water (gm) 4427 44.74 52.85 84.65 70.66

Wit. of DS {gm) 484,72 363.45 341.68 456.98 312.37

Wet Density (gm/cc) 1.92 2.07 2.2 2.06 1.9

Wet Density (pcf) 120.0 129.1 132.5 128.5 124 .4

Moisture Content (%) 9.1 12.3 15.5 18.5 226

Dry Density (pcf) 110.0 114.9 114.8 108.4 101.4

Zero Air Voids
Moisture Content (%) 185 18.5 22.6
Dry Unit Weight (pcf) 118.8 112.3 104.6
Tested By AT Date  07/06/05  Checked By N pate T 1-08
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eotechnics

..... GEOTECHNMICAL, GEOENVIRONMENTAL,
AND GEOSYNTHETIC LABORATORIES

July 21, 2005

Project No., 2005-64-02

Mr. Evan Andrews

Joyce Engineering, Inc.
Henderson Building Suite 203
2301 West Meadowview Road
Greensboro, NC 27407

Transmittal
Laboratory Test Results
Davidson County Landfill

Please find attached the iaboratory test results for the above referenced project. The tests were outlined
on the Project Verification Form that was faxed to your firm prior to the testing. The testing was performed
in generai accordance with the methods listed on the enclosed data sheets. The test results are believed
io 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 fest results, i.e. pass/fail 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 fo 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 festing services. Should you have any questions or if we may be of
further assistance, please contact our office.

Respectively submitted,
Geotechnics, Inc.

Michaet P. Smith
Regional Manager

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

DON: Dara Transmitial Letter Date: J/28/05 Rev.: !

2200 Westinghouse Boulevard + Suite 105 + Raleigh, NC 27604 « Phone (91€) 876-0405 + Fax (919) 876-0460



MOISTURE CONTENT
ASTM D 2216 (SOP-81)

feotechnics

B INTEGRITY IN TESTING

Client JOYCE ENGINEERING, INC.
Client Reference DAVIDSON CO. LF
Project No. 2005-564-02
Lab ID .001
Boring No. NA
Depih (f) NA
Sample No. #2
Tare Number B-5
Wt. of Tare & WS (gm) 324.90
Wt. of Tare & DS (gm) 277.63
Wt. of Tare (gm) 98.70
Wt. of Water (gm) 47.27
Wit. of DS (gm) 178.63
Water Content (%) 26.4
Notes : NA
Tested By  KAW Date ___07/15/05_ Checked By (SEM\ _pate 1720-Q8
page 1of1 DCN: CT-81 DATE §-30-98 REVISION. 2 CA2008 Projocts\2005-564 JOYCEY2005-564-02-01 WATCONT.XLS]Shest1
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PR INTEGRITY IN TESTING

ATTERBERG LIMITS
ASTM D 4318-98 / AASHTO T89 (SOP - S4A)

Client JOYCE ENGINEERING, INC. Boring No. NA
Client Reference DAVIDSON CO. LF Depth {ft) NA
Project No. 2005-564-02 Sample No. #2
Lab ID 2005-564-02-01 Soil Description BROWN ELASTIC SILT
Note: The USCS symbol used with this fest refers only to the minus No. 40 ( Minus No. 40 sieve material, Airdried)
sfeve material. See the "Sieve and Hydrometer Analysis” graph page for the complete material description .
Liquid Limit Test 1 2 3

M
Tare Number -1 -1 P-1 )
Wt of Tare & WS (gm) 31.88 29.32 30.96 L .
Wht. of Tare & DS (gm) 28.26 26.83 28.08 T
Wt. of Tare {gm) 22.01 22.04 21.96 |
Wit. of Water {gm) 3.4 2.5 2.9 P
Wt. of DS (gm) 8.3 4.8 8.1 o

|
Moisture Content (%) 54.7 52.0 47.5 N
Number of Blows 19 27 34 T
Plastic Limit Test 1 2 Range Test Results
Tare Number E-1 A-D Liquid Limit (%) 52
Wt. of Tare & WS (gm) 30.76 22.31
Wt. of Tare & DS (gm) 28.75 20.71 Plastic Limit (%) 30
Wt. of Tare {gm) 22.11 15.43
Wt. of Water {gm) 2.0 1.6 Plasticity Index {%) 22
Wt. of DS (gm) ‘ 6.6 5.3

USCS Symbol MH
Moisture Content (%) 303 30.3 0.0
Note: The acceptable range of the fwo Moisture contents is £ 2.6
Fiow Curve Plasticity Chart
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Tested By MKD Date 07/18/05 Checked By Date
page 1 of 1 DCN: CT-84B DATE: 10/08/01 REVISION: 2
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fectechnics

B8 INTEGRITY iN TESTING

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

Client JOYCE ENGINEERING, INC. Boring No. NA
Client Reference DAVIDSON CO. LF Depth (ft) NA
Project No. 2005-564-02 Sample No. #2
Lab ID 2005-564-02-01 Soil Color LIGHT BROWN
Moisture Content of Passing  3/4" Material Water Content of Refained 3/4" Material
Tare No. P-1 Tare No. NA
Wgt.Tare + Wet Specimen (gm) 533.65 Wt Tare + Wet Specimen {gm) NA
Wagt.Tare + Dry Specimen (gm) 503.86 Wgt.Tare + Dry Specimen (gm) NA
Weight of Tare (gm) 169.54 Weight of Tare (gm) NA
Weight of Water (gm) 29.79 Weight of Water (gm) NA
Weight of Dry Soil (gm) 334.32 Weight of Dry Scif {gm) NA
Moisture Content (%) 8.9 Moisture Content (%) NA
Wet Weight -3/4" Sample (gm) NA Weight of the Dry Specimen (gm) 334.32
Dry Weight - 3/4" Sample (gm) 178.2 Weight of minus #200 material (gm) 156.08
Wet Weight +3/4" Sample (gm) NA Weight of plus #200 material (gm) 178.24
Dry Weight + 3/4" Sample (gm) 0.00
Total Dry Weight Sample (gm) NA
Sleve Sieve Wgt.of Solil Percent  Accumulated Percent Accumulated
Size Opening Retaihed Retained Percent Finer Percent
(mm) Retained Finer
{(gm) (%) (%) (%) (%)
12" 300 0.00 0.0 0.0 100.0 100.0
g" 160 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" 375 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
172" 12.80 0.00 0.0 0.0 100.0 100.0
3/8" 9.50 2.03 0.6 0.6 99.4 99.4
#4 4,75 4.52 1.4 2.0 98.0 98.0
#10 2.00 40.05 12.0 13.9 86.1 86.1
#20 0.850 55.74 16.7 30.6 69.4 69.4
#40 0.425 28.01 8.4 320 61.0 51.0
#60 0.250 15.51 48 43.6 56.4 56.4
#140 0.108 22.59 6.8 50.4 496 49.6
#200 0.075 89.79 2.9 53.3 48.7 46.7
Pan - 156.08 46.7 100.0 - -

TestedBy MCW  Date  7/19/2005 CheckedBy (R  pate | 0C

page 2of2 DCN: CT-83C DATE 6-25-98 REVISION: 2 WabNe\2005 Projects\2005-564 JOYCE2005-564-02-01 SIEVE XLS]Sheet
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B INTEGRITY IN TESTING

geotechnics
SIEVE ANALYSIS -
ASTM D 422-63 (30P-83)

Client JOYCE ENGINEERING, INC. Boring No. NA
Client Reference DAVIDSON CO. LF Depth (ft) NA
Project No. 2005-564-02 Sample No. #2
Lab ID 2005-564-02-01 Soil Color LiIGHT 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 SM, TESTED
USCS Classification SILTY SAND
Tested By MCW Date  7/19/2005 Checked By Date 7‘)\‘05
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MOISTURE DENSITY RELATIONSHIP g "TECRTYINTESTING
ASTM D698-91 SOP-S12

Client JOYCE ENGINEERING, INC. Boring No. NA
Client Reference DAVIDSON CO. LF Depth (ft) NA
Project No. 2005-564-02 Sample No. #2
Lab ID 2005-564-02-01 Test Method STANDARD
Visual Description BROWN SANDY SILT

Optimum Water Content 15.0

Maximum Dry Density 110.2

125 |

Specific Gravity 2.70
Assumed

120

116

Density (pcf)

110 1

108

100 R — N — P — N ——
5 10 15 20 25
Water Content (%)
Tested By MKD Date  07/18/05 Checked By KAW  pate 1-19-0S
page 1 of 2 DON:CT-§12 DATE; 6-26-98 REVISION 3 Cr\2005 Projecis\2005-564 JQYCE2005-564-02-01 Proctor. XL) Sheet]
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MOISTURE - DENSITY RELATIONSHIP
ASTM D698-91 SOP-§12

SE INTEGRITY IN TESTING

{eotechnics

Client JOYCE ENGINEERING, INC. Boring No. NA

Client Reference DAVIDSON CO. LF Depth (ft) NA

Project No. 2005-564-02 Sampie No. #2

Lab D 2005-564-02-01

Visual Description BROWN SANDY SILT

Totai Weight of the Sample (gm) NA 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" NA Machine ID R174

Percent Retained on 3/8" NA Mold ID R172

Percent Retained on #4 NA Mold diameter 4"

Oversize Material Not inctuded Weight of the Mold 4210

Procedure Used B Volume of the Mold(cc) 940

Mold / Specimen

Point No. 1 2 3 4 5

Wt of Mold & WS (gm) 5944 5984 6101 6131 8090

Wt.of Mold {(gm) 4210 4210 4210 4210 4210

Wt of WS 1734 1774 1891 1920 1879

Mold Volume (cc) 940 940 940 940 940

Moisture Content / Density

Tare Number K-18 K12 K-16 K-10 K-13

Wt. of Tare & WS (gm) 567.52 539.86 667.78 607.32 634.61

Wt. of Tare & DS (gm) 530.88 498.01 508.82 535.14 546.91

Wi, of Tare (gm) 84.25 100.88 110.62 109.89 110.59

Wt. of Water (gm) 36.64 41.85 68.96 72.18 87.70

Wt. of DS (gm) 446.63 388.13 488.20 425.25 436.32

Wet Density (gm/cc) 1.84 1.89 2.01 2.04 2.00

Wet Density (pcf) 1156.1 117.7 1255 127.5 124.7

Moisture Content (%) 3.2 10.8 14.1 17.0 201

Dry Density {pcf) 106.4 106.3 110.0 108.0 103.9

Zero Air Voids
Moisture Content (%) 14.1 170 50.1
Dry Unit Weight (pcf) 122.0 115.5 109.2
Tested By MKD Date 07/18/05  Checked By ,{P{W Date 1~ 19-0S
page 2of 2 DCN:CT-S12 DATE: 6-25-98 REVISION 3 C:A2005 Projeots\2005-564 JOYCE\[2005-564-02-01 Procior. XLS]Sheet!
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ey
S B i DAILY SUMMARY OF FIELD DENSITY TESTS

ENGINEERING, [

el

Project: Partial Closure of Areas 1 and 3 Location: Davidson County, NC JEI Proj.: 379.00 Report No.: 1 Sheet: 10f2

Client: Davidson County Integrated Solid Waste Contractor: Shamrock Env. Corp. JEl Task: 35 Day of Wk: _ FR Date: 7/1/05
TEST PROCTOR MEASURED IN-PLACE IN-PLACE MC DEV. | PASS

TEST LOCATION El, SOIL TYPE MDD, | OMC, | WD, MC, DD, COMPACTION FROM OR NOTES
NO. ft pcf % pcf % pcf | ACTUAL | REQD oMC FAIL?
ND-1 | Acre 1 0.5 | CL 112.0 | 15.0% | 126.0 | 17.0% | 107.7 | 96.2% | 95% 2.0% PASS
2 \ 0.5 | MLred 110.2 | 15.0% | 123.6 | 19.1% | 103.8 | 94.2% | 4.1% MARG
3 \ 0.5 | CL 112.0 | 15.0% | 126.4 | 13.4% | 1115 | 99.5% | -1.6% PASS
4 J 05 | CL 112.0 | 15.0% | 128.0 | 16.2% | 110.2 | 98.4% | 1.2% PASS
5 \ 0.5 | CL 112.0 | 15.0% | 1275 | 121% | 113.7 | 101.6%| -2.9% PASS
6 Acre 2 05 | CL 112.0 | 15.0% | 125.2 | 14.9% | 109.0 | 97.3% | -0.1% PASS
7 \ 0.5 | CL 112.0 | 15.0% | 127.8 | 19.1% | 107.3 | 95.8% | 41% PASS
8 J 05| CL 112.0 | 15.0% | 128.0 | 14.7% | 1116 | 99.6% | -0.3% PASS
9 \ 0.5 | CL 112.0 | 15.0% | 1285 | 156% | 111.2 | 99.2% | 0.6% PASS
10 J 0.5 | MLred 110.2 | 15.0% | 1233 | 17.2% | 105.2 | 955% | 2.2% PASS
11 \ 0.5 | ML/CL 110.2 | 15.0% | 126.8 | 19.7% | 105.9 | 96.1% | 4.7% PASS
12 Acre 3 0.5 | ML/CL 1102 | 15.0% | 126.8 | 18.1% | 1074 | 97.4% | 3.1% PASS
13 \ 0.5 | ML/CL 110.2 | 15.0% | 126.1 | 17.1% | 107.7 | 97.7% | ~ 21% PASS
14 V 05 | ML 110.2 | 15.0% | 126.1 | 19.7% | 1053 | 95.6% | 4.7% PASS
15 \ 0.5 | CL 112.0 | 15.0% | 127.2 | 14.9% | 110.7 | 98.8% | -0.1% PASS
NOTES:

1. Maximum dry density (MDD) and optimum moisture content (OMC) determined by Standard Proctor (ASTM D 698), unless otherwise noted.
2. In-place wet density (WD), moisture content (MC), and calculated dry density (DD) determined with a Troxler Model 3440 nuclear moisture-density gauge
(ASTM D 5195), unless otherwise noted. Nuclear gauge probe depth is 4 inches on side slopes and 6 inces on top.
3. See attached plan for approx. test locations: ND = Nuclear Density, SD = Sand Cone Density, MC = Moisture Content, DC = Drive Cylinder, OP = One-Point Proctor
4. Compacted soil cap sample: Lite orange brown, clayey Silt (CL), with fine to coarse sand, MDD 112.0 pcf, OMC 15.0% (PGL Friction Angle Test, 6/19/2005).
Compacted soil cap sample: Silty Sand (SM), lite brown, MDD 115.6 pcf, OMC 14.0 (Geotechnics, 7/11/05).
Compacted soil cap sample: Sandy Silt (ML), red brown, MDD 110.2 pcf, OMC 15.0 (Geotechnics, 7/19/05).

HannuKemppinen

P:\Davidson\Task 35 - Construction\Soil Cap\[FDT-Log.xIs]FD-1 JEI REPRESENTATIVE




SAND-CONE DENSITY TEST WORKSHEET

Test:  SD-1
Report No.: 1 Sheet: 30f9
Day of Week: TU Date:  7/5/05
Project: Davidson Co. Partial Closure JEI Project: 379.00 Task No.: 35
Soil Source: Borrow under powerlines Tested By: Hannu Kemppinen
Soil Description:  Sandy silty Clay Checked By:
Unified Soil Class: CL Procedure: ASTM D 1556 Standard Test
Location: ND-30 Method for Density and Unit Weight of Soil
Elevation: 0.5 foot in Place by the Sand-Cone Method

FIELD DENSITY OF SOIL

Unit Weight of calibrated sand, pcf Determined in lab 1= 95.8

Initial weight of jar and sand, pounds Measured in field (2)= 13.67

Weight of jar and sand after filling hole and cone, pounds Measured in field )= 4.02

Weight of sand in hole and cone, pounds 4)=(2)-(3)= 9.65

Volume of hole and cone, cubic feet B)y=4)/(1)= 0.101

Volume of cone, cubic feet Determined in lab (6) = 0.040

Volume of hole, cubic feet (minimum 0.05 cubic feet) (7)=(5)-(6)= 0.061

Excavated Soil Container No.

Weight of container and all excavated soil, pounds Measured in field 8)= 8.59

Weight of container, pounds Measured in field 9) = 0.60

Total weight of wet soil, pounds (10)=(8)-(9) = 7.99

Wet density (WD) of soil, pcf (11)y=(10)/(7)=| 131.6

Dry weight of all excavated soil, pounds (12) = (10) / [1+ {(19) / 100}] = 6.74

Dry density (DD) of soil, pcf (13)=(11)/[1+{(19)/100}1=| 111.0
MOISTURE CONTENT

Metal Container No.

Weight of container and wet soil, pounds Measured in field (14) 1.22

Weight of container and dry soil, pounds Measured in field (15) 1.12

Weight of water, pounds (16) = (14) - (15) 0.10

Weight of container, pounds Measured in field 17) 0.58

Weight of dry soil, pounds (18)=(15) - (17) 0.54

Moisture content (MC), percent (19)=100* (16) / (18)| 18.5%
LABORATORY PROCTOR RESULTS

Type of Proctor test: Standard ASTM D 698, Method A)

Maximum dry density (MDD) at optimum moisture content, pcf Determined in lab (200=| 112.0

Optimum moisture content (OMC), percent Determined in lab 21)=| 15.0%
CORRECT MDD FOR GRAVEL (PIECES LARGER THAN 3/4") IN SAMPLE

Weight of >3/4" gravel excavated, pounds Measured in field (22) = 0

Percent of excavated soil <3/4" (23) =100 *[(12) - (22)] / (12) = | 100.0%

Percent of excavated soil >3/4" (24)=100 * (22)/ (12) = 0.0%

MDD corrected (MDDC) for +3/4", pcf (25) = [(20) * (23) / 100] + [150 * (24) / 100] = 112.0
FIELD RESULTS

Field compaction method At least four passes of a sheepsfoot roller

Percent compaction (26)=100*(13)/(25)=| 99.1%

Variation from optimum moisture content, percent 27)=(19)-21)=| 3.5%
REMARKS:

ND30 WD 127.4 MC 21.0 DD105.3 COMP 94%
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SAND-CONE DENSITY TEST WORKSHEET

Test:  SD-2

Report No.: 1 Sheet: of

Day of Week: TU Date:  7/5/05
Project: Davidson Co. Partial Closure JEI Project: 379.00 Task No.: 35
Soil Source: Borrow under powerlines Tested By: Hannu Kemppinen
Soil Description:  Sandy silty Clay Checked By:
Unified Soil Class: CL Procedure: ASTM D 1556 Standard Test
Location: ND-33 Method for Density and Unit Weight of Soil
Elevation: 0.5 foot in Place by the Sand-Cone Method

FIELD DENSITY OF SOIL

Unit Weight of calibrated sand, pcf Determined in lab 1= 95.8

Initial weight of jar and sand, pounds Measured in field (2)= 12.85

Weight of jar and sand after filling hole and cone, pounds Measured in field )= 3.33

Weight of sand in hole and cone, pounds 4)=(2)-(3)= 9.52

Volume of hole and cone, cubic feet B)y=4)/(1)= 0.099

Volume of cone, cubic feet Determined in lab (6) = 0.040

Volume of hole, cubic feet (minimum 0.05 cubic feet) (7)=(5)-(6)= 0.059

Excavated Soil Container No.

Weight of container and all excavated soil, pounds Measured in field 8) = 7.96

Weight of container, pounds Measured in field 9) = 0.60

Total weight of wet soil, pounds (10)=(8)-(9) = 7.36

Wet density (WD) of soil, pcf (11)=(10)/(7)=| 124.0

Dry weight of all excavated soil, pounds (12) = (10) / [1+ {(19) / 100}] = 6.42

Dry density (DD) of soil, pcf (13)=(11)/[1+{(19)/ 100}1= | 108.2
MOISTURE CONTENT

Metal Container No.

Weight of container and wet soil, pounds Measured in field (14) 1.13

Weight of container and dry soil, pounds Measured in field (15) 1.06

Weight of water, pounds (16) = (14) - (15) 0.07

Weight of container, pounds Measured in field 17) 0.58

Weight of dry soil, pounds (18)=(15) - (17) 0.48

Moisture content (MC), percent (19)=100* (16) / (18)| 14.6%
LABORATORY PROCTOR RESULTS

Type of Proctor test: Standard ASTM D 698, Method A)

Maximum dry density (MDD) at optimum moisture content, pcf Determined in lab (200=| 112.0

Optimum moisture content (OMC), percent Determined in lab 21)=| 15.0%
CORRECT MDD FOR GRAVEL (PIECES LARGER THAN 3/4") IN SAMPLE

Weight of >3/4" gravel excavated, pounds Measured in field (22) = 0

Percent of excavated soil <3/4" (23) =100 *[(12) - (22)] / (12) = | 100.0%

Percent of excavated soil >3/4" (24)=100 * (22)/ (12) = 0.0%

MDD corrected (MDDC) for +3/4", pcf (25) = [(20) * (23) / 100] + [150 * (24) / 100] = 112.0
FIELD RESULTS

Field compaction method At least four passes of a sheepsfoot roller

Percent compaction (26)=100*(13)/(25)=| 96.6%

Variation from optimum moisture content, percent 27)=(19)-(21)=| -0.4%
REMARKS:

ND 33 WD124.0 MC 21.7 DD 101.9 COMP 91.0 %

P:\Davidson\Task 35 - Construction\Soil Cap\[SD-DC Log.xIs]DC-1




Project: Davidson Co. Partial Closure

Soil Source: Borrow under powerlines

Soil Description: ~ Sandy silty Clay

Unified Soil Class: CL

Location: ND-30

DRIVE CYLINDER DENSITY TEST WORKSHEET

Test:
Report No.: 1 Sheet:
Day of Week: TU Date:
JEI Project: 379.00 Task No.:

Tested By:  J{annu Kemppinen

DC-1

30of9

7/5/05

35

Checked By:

Procedure: ASTM D 2937 Standard Test

Method for Density and Unit Weight of Soil

Elevation: 0.5 foot

in Place by the Drive Cylinder Method

FIELD DENSITY OF SOIL

Mass of Cylinder and Wet Soil (pounds) Measured in field (1) 5.60

Mass of the Cylinder (pounds) Measured in field (2) 1.31

Mass of Wet Soil (pounds) (1)-(2)=(3) 4.3

Volume of Cylinder (cubic feet) (Calibration determined) (4) 0.033

Wet density (WD) of soil, pcf (mass of soil / volume of soil) (3)/(4)=(5) 130.0

Dry weight of all excavated soil, pounds (3)/1+(13) = (6) 3.6

Dry density (DD) of soil, pcf (5)/1+(13) = (7) 110.5
MOISTURE CONTENT

Metal Container No.

Weight of container and wet soil, pounds Measured in field (8) 1.28

Weight of container and dry soil, pounds Measured in field 9) 1.18

Weight of water, pounds (8)-(9)=(10) 0.11

Weight of container, pounds Measured in field (11) 0.58

Weight of dry soil, pounds 9)-(11)=(12) 0.60

Moisture content (MC), percent 100 * (10)/ (12)=(13) | 17.6%
LABORATORY PROCTOR RESULTS

Type of Proctor test: Standard ASTM D 698, Method A)

Maximum dry density (MDD) at optimum moisture content, pcf Determined in lab (14) 112.0

Optimum moisture content (OMC), percent Determined in lab (15) 15.0%
CORRECT MDD FOR GRAVEL (PIECES LARGER THAN 3/4") IN SAMPLE

Weight of >3/4" gravel excavated, pounds Measured in field (16) 0

Percent of excavated soil <3/4" 100 * [(6) - (16)]/ (6) = (17) 100.0%

Percent of excavated soil >3/4" 100 * (16) / (6) = (18) 0.0%

MDD corrected (MDDC) for +3/4", pcf [(14)* (17)/ 100] + [150 * (18) / 100] = (19) | 112.0
FIELD RESULTS

Field compaction method At least four passes of a sheepsfoot roller

Percent compaction 100*(7)/ (14)= (20) | 98.7%

Variation from optimum moisture content, percent (13)- (15) = (21) 2.6%
NOTES:

ND-30 WD= 127.4 MC= 21.0 COMP=94 %
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DAILY SUMMARY OF FIELD DENSITY TESTS

Project: Parlial Closure Location: Davidson County, NG JEIProj: 378.00 ReportNo.: FB- | Sheet 2 of 2
Ciient: Davidson County Integrated Solid Waste Contractor: Shamrock Envirenmental Corp. JE! Task: 35 Day of Wk: 22 Date: 7-{- 0%

JEI REPRESENTATIVE

PDavidson\Task 35 - ConstructiomSoil CapWFDT Location Plan



'='=-‘i DAILY SUMMARY OF FIELD DENSITY TESTS

ENGINEERING, [

el

Project: Partial Closure of Areas 1 and 3 Location: Davidson County, NC JEI Proj.: 379.00 Report No.: 2 Sheet: 10f2
Client: Davidson County Integrated Solid Waste Contractor: Shamrock Env. Corp. JEl Task: 35 Day of Wk: _ WE Date: 7/6/05
TEST PROCTOR MEASURED IN-PLACE IN-PLACE MC DEV. | PASS
TEST LOCATION El, SOIL TYPE MDD, | OMC, | WD, MC, DD, COMPACTION FROM OR NOTES
NO. ft pcf % pcf % pcf | ACTUAL | REQD oMC FAIL?
ND-16 | Acre 3 0.5 | CL 112.0 | 15.0% | 132.0 | 17.1% | 112.7 | 100.6% | 95% 2.1% PASS
17 V 05 | CL 112.0 | 15.0% | 1316 | 17.5% | 112.0 [100.0% | 2.5% PASS
18 \ 0.5 | CL 112.0 | 15.0% | 126.7 | 19.0% | 106.5 | 95.1% | 4.0% PASS
19 V 05| CL 112.0 | 15.0% | 127.0 | 19.1% | 106.6 | 95.2% | 41% PASS
20 \ 0.5 | CL 112.0 | 15.0% | 127.2 | 17.9% | 107.9 | 96.3% | 2.9% PASS
21 V 05 | CL 112.0 | 15.0% | 127.5 | 16.5% | 109.4 | 97.7% | 1.5% PASS
22 Acre 4 0.5 | CL 112.0 | 15.0% | 128.0 | 16.3% | 110.1 | 98.3% | 1.3% PASS
23 J 05| CL 112.0 | 15.0% | 128.9 | 17.2% | 110.0 | 98.2% | 2.2% PASS
24 \ 0.5 | CL 112.0 | 15.0% | 130.9 | 15.7% | 113.1 | 101.0% | 0.7% PASS
25 ol 05 | CL 112.0 | 15.0% | 1325 | 18.8% | 1115 | 99.6% | 3.8% PASS
NOTES:

1. Maximum dry density (MDD) and optimum moisture content (OMC) determined by Standard Proctor (ASTM D 698), unless otherwise noted.
2. In-place wet density (WD), moisture content (MC), and calculated dry density (DD) determined with a Troxler Model 3440 nuclear moisture-density gauge
(ASTM D 5195), unless otherwise noted. Nuclear gauge probe depth is 4 inches on side slopes and 6 inces on top.
3. See attached plan for approx. test locations: ND = Nuclear Density, SD = Sand Cone Density, MC = Moisture Content, DC = Drive Cylinder, OP = One-Point Proctor
4. Compacted soil cap sample: Lite orange brown, clayey Silt (CL), with fine to coarse sand, MDD 112.0 pcf, OMC 15.0% (PGL Friction Angle Test, 6/19/2005).
Compacted soil cap sample: Silty Sand (SM), lite brown, MDD 115.6 pcf, OMC 14.0 (Geotechnics, 7/11/05).
Compacted soil cap sample: Sandy Silt (ML), red brown, MDD 110.2 pcf, OMC 15.0 (Geotechnics, 7/19/05).

HannuKemppinen
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Project: Davidson Co. Partial Closure

Soil Source: Borrow under powerlines

Soil Description: ~ Sandy silty Clay

Unified Soil Class: CL

Location: ND-33

DRIVE CYLINDER DENSITY TEST WORKSHEET

Test:
Report No.: 2 Sheet:
Day of Week: TU Date:
JEI Project: 379.00 Task No.:

Tested By:  J{annu Kemppinen

DC-2

30of9

7/5/05

35

Checked By:

Procedure: ASTM D 2937 Standard Test

Method for Density and Unit Weight of Soil

Elevation: 0.5 foot

in Place by the Drive Cylinder Method

FIELD DENSITY OF SOIL

Mass of Cylinder and Wet Soil (pounds) Measured in field (1) 5.64

Mass of the Cylinder (pounds) Measured in field (2) 1.33

Mass of Wet Soil (pounds) (1)-(2)=(3) 4.31

Volume of Cylinder (cubic feet) (Calibration determined) (4) 0.033

Wet density (WD) of soil, pcf (mass of soil / volume of soil) (3)/(4)=(5) 130.6

Dry weight of all excavated soil, pounds (3)/1+(13) = (6) 3.68

Dry density (DD) of soil, pcf (5)/1+(13) = (7) 111.5
MOISTURE CONTENT

Metal Container No.

Weight of container and wet soil, pounds Measured in field (8) 1.33

Weight of container and dry soil, pounds Measured in field 9) 1.22

Weight of water, pounds (8)-(9)=(10) 0.11

Weight of container, pounds Measured in field (11) 0.58

Weight of dry soil, pounds 9)-(11)=(12) 0.64

Moisture content (MC), percent 100 * (10)/ (12)=(13) | 17.2%
LABORATORY PROCTOR RESULTS

Type of Proctor test: Standard ASTM D 698, Method A)

Maximum dry density (MDD) at optimum moisture content, pcf Determined in lab (14) 112.0

Optimum moisture content (OMC), percent Determined in lab (15) 15.0%
CORRECT MDD FOR GRAVEL (PIECES LARGER THAN 3/4") IN SAMPLE

Weight of >3/4" gravel excavated, pounds Measured in field (16) 0

Percent of excavated soil <3/4" 100 * [(6) - (16)]/ (6) = (17) 100.0%

Percent of excavated soil >3/4" 100 * (16) / (6) = (18) 0.0%

MDD corrected (MDDC) for +3/4", pcf [(14)* (17)/ 100] + [150 * (18) / 100] = (19) | 112.0
FIELD RESULTS

Field compaction method At least four passes of a sheepsfoot roller

Percent compaction 100*(7)/ (14)= (20) | 99.5%

Variation from optimum moisture content, percent (13)- (15) = (21) 2.2%
NOTES:

ND-33 WD= 124.0 MC=21.7 COMP=91.0 %
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B DAILY SUMMARY OF FIELD DENSITY TESTS
ENGINEERING, TNC

Project: Partial Glosure Location; Davidson County, NG JEI Proj.. 379.00  Report No.: FD- - Sheet: 2. of 4
Client: Davidson County Integrated Solid Waste Contractor: Shamrock Environmentat Corp. JEI Task: 35 Dayof Wk WE — pate: 1-b-05

JEI REPRESENTATIVE

P\DavidsomTask 35 - Constructioni\Soit Cap\FDT Location Plan



ey
S B i DAILY SUMMARY OF FIELD DENSITY TESTS

ENGINEERING, [

el

Project: Partial Closure of Areas 1 and 3 Location: Davidson County, NC JEI Proj.: 379.00 Report No.: 3 Sheet: 10f9

Client: Davidson County Integrated Solid Waste Contractor: Shamrock Env. Corp. JEl Task: 35 Day of Wk: _ WE Date: 7/12/05
TEST PROCTOR MEASURED IN-PLACE IN-PLACE MC DEV. | PASS

TEST LOCATION El, SOIL TYPE MDD, | OMC, | WD, MC, DD, COMPACTION FROM OR NOTES
NO. ft pcf % pcf % pcf | ACTUAL | REQD oMC FAIL?

ND-26 | Acre 10 0.5 | MLred 110.2 | 15.0% | 126.2 | 27.1% 99.3 | 90.1% | 95% 12.1% FAILS
27 V 0.5 | ML red 110.2 | 15.0% | 126.0 | 21.9% | 103.4 | 93.8% | 6.9% FAILS
28 \ 0.5 | MLred 110.2 | 15.0% | 126.0 | 24.6% | 101.1 | 91.8% | 9.6% FAILS
29 V 0.5 | ML red 110.2 | 15.0% | 126.2 | 22.3% | 103.2 | 93.6% | 7.3% FAILS
30 \ 0.5 | MLred 110.2 | 15.0% | 127.4 | 21.0% | 105.3 | 95.5% | 6.0% PASS
31 V 0.5 | ML red 110.2 | 15.0% | 126.2 | 18.9% | 106.1 | 96.3% | 3.9% PASS

SD-1 [ND-30 0.5 | MLred 110.2 | 15.0% | 131.6 | 18.5% | 111.1 | 100.8% | 3.5% PASS |Retest

DC-1 [ND-30 0.5 | MLred 110.2 | 15.0% | 130.0 | 17.6% | 110.5 |100.3%| 2.6% PASS |Retest

MC-1 |ND-26 0.5 | MLred 110.2 | 15.0% | 126.2 | 20.0% | 105.2 | 954% | 5.0% PASS |Retest

MC-2 |ND-27 0.5 | MLred 1102 | 15.0% | 126.0 | 19.7% | 1053 | 95.5% | + 4.7% PASS |Retest

MC-3 |ND-28 0.5 | MLred 110.2 | 15.0% | 126.0 | 20.0% | 105.0 | 95.3% | 5.0% PASS |Retest

MC-4 |ND-29 0.5 | MLred 1102 | 15.0% | 126.2 | 16.7% | 108.1 | 98.1% | 1.7% PASS |Retest

NOTES:

1. Maximum dry density (MDD) and optimum moisture content (OMC) determined by Standard Proctor (ASTM D 698), unless otherwise noted.
2. In-place wet density (WD), moisture content (MC), and calculated dry density (DD) determined with a Troxler Model 3440 nuclear moisture-density gauge
(ASTM D 5195), unless otherwise noted. Nuclear gauge probe depth is 4 inches on side slopes and 6 inces on top.
3. See attached plan for approx. test locations: ND = Nuclear Density, SD = Sand Cone Density, MC = Moisture Content, DC = Drive Cylinder, OP = One-Point Proctor
4. Compacted soil cap sample: Lite orange brown, clayey Silt (CL), with fine to coarse sand, MDD 112.0 pcf, OMC 15.0% (PGL Friction Angle Test, 6/19/2005).
Compacted soil cap sample: Silty Sand (SM), lite brown, MDD 115.6 pcf, OMC 14.0 (Geotechnics, 7/11/05).
Compacted soil cap sample: Sandy Silt (ML), red brown, MDD 110.2 pcf, OMC 15.0 (Geotechnics, 7/19/05).

HannuKemppinen
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P 1 wh DAILY SUMMARY OF FIELD DENSITY TESTS
ENGINEERING, [NC
Project: Partial Closure of Areas 1 and 3 Location: Davidson County, NC JEI Proj.: 379.00 Report No.: 3 Sheet: 20f9
Client: Davidson County Integrated Solid Waste Contractor: Shamrock Env. Corp. JEl Task: 35 Day of Wk: _ WE Date: 7/12/05
TEST PROCTOR MEASURED IN-PLACE IN-PLACE MC DEV. | PASS
TEST LOCATION El, SOIL TYPE MDD, | OMC, | WD, MC, DD, COMPACTION FROM OR NOTES
NO. ft pcf % pcf % pcf | ACTUAL | REQD oMC FAIL?
ND-32 | Acre 11 0.5 | MLred 110.2 | 15.0% | 126.8 | 22.0% | 103.9 | 94.3% | 95% 7.0% MARG
33 J 0.5 | MLred 110.2 | 15.0% | 124.0 | 21.7% | 101.9 | 925% | 6.7% FAILS
34 \ 0.5 | MLred 110.2 | 15.0% | 126.4 | 17.7% | 1074 | 97.5% | 2.7% PASS
35 ol 05| CL 112.0 | 15.0% | 128.2 | 152% | 111.3 | 99.4% | 0.2% PASS
36 \ 0.5 | CL 112.0 | 15.0% | 128.1 | 13.5% | 112.9 |100.8%| -1.5% PASS
37 J 05| CL 112.0 | 15.0% | 126.6 | 14.6% | 1105 | 98.6% | -0.4% PASS
SD-2 [ND-33 0.5 | ML 110.2 | 15.0% | 124.7 | 14.6% | 108.8 | 98.7% | -0.4% PASS |Retest
DC-2 [ND-33 05 | CL 112.0 | 15.0% | 130.6 | 17.2% | 1114 | 99.5% | 2.2% PASS |Retest
MC-5 |ND-32 0.5 | ML 110.2 | 15.0% | 126.8 | 20.8% | 105.0 | 95.3% | 5.8% PASS |Retest
NOTES:

1. Maximum dry density (MDD) and optimum moisture content (OMC) determined by Standard Proctor (ASTM D 698), unless otherwise noted.
2. In-place wet density (WD), moisture content (MC), and calculated dry density (DD) determined with a Troxler Model 3440 nuclear moisture-density gauge
(ASTM D 5195), unless otherwise noted. Nuclear gauge probe depth is 4 inches on side slopes and 6 inces on top.
3. See attached plan for approx. test locations: ND = Nuclear Density, SD = Sand Cone Density, MC = Moisture Content, DC = Drive Cylinder, OP = One-Point Proctor
4. Compacted soil cap sample: Lite orange brown, clayey Silt (CL), with fine to coarse sand, MDD 112.0 pcf, OMC 15.0% (PGL Friction Angle Test, 6/19/2005).
Compacted soil cap sample: Silty Sand (SM), lite brown, MDD 115.6 pcf, OMC 14.0 (Geotechnics, 7/11/05).
Compacted soil cap sample: Sandy Silt (ML), red brown, MDD 110.2 pcf, OMC 15.0 (Geotechnics, 7/19/05).

HannuKemppinen
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Project: Davidson Co. Partial Closure

Soil Source: Borrow under powerlines

Soil Description: ~ Sandy silty Clay

Unified Soil Class: CL

Location: ND 46

DRIVE CYLINDER DENSITY TEST WORKSHEET

Test:
Report No.: 3 Sheet:
Day of Week: TU Date:
JEI Project: 379.00 Task No.:

Tested By:  HannuKemppinen

DC-3

30of9

7/5/05

35

Checked By:

Procedure: ASTM D 2937 Standard Test

Method for Density and Unit Weight of Soil

Elevation: 0.5 foot

in Place by the Drive Cylinder Method

FIELD DENSITY OF SOIL

Mass of Cylinder and Wet Soil (pounds) Measured in field (1) 5.41

Mass of the Cylinder (pounds) Measured in field (2) 1.31

Mass of Wet Soil (pounds) (1)-(2)=(3) 4.10

Volume of Cylinder (cubic feet) (Calibration determined) (4) 0.033

Wet density (WD) of soil, pcf (mass of soil / volume of soil) (3)/(4)=(5) 124.2

Dry weight of all excavated soil, pounds (3)/1+(13) = (6) 3.54

Dry density (DD) of soil, pcf (5)/1+(13) = (7) 107.4
MOISTURE CONTENT

Metal Container No.

Weight of container and wet soil, pounds Measured in field (8) 1.280

Weight of container and dry soil, pounds Measured in field 9) 1.185

Weight of water, pounds (8)-(9)=(10) 0.095

Weight of container, pounds Measured in field (11) 0.58

Weight of dry soil, pounds 9)-(11)=(12) 0.605

Moisture content (MC), percent 100 * (10)/ (12)=(13) | 15.7%
LABORATORY PROCTOR RESULTS

Type of Proctor test: Standard ASTM D 698, Method A)

Maximum dry density (MDD) at optimum moisture content, pcf Determined in lab (14) 112.0

Optimum moisture content (OMC), percent Determined in lab (15) 15.0%
CORRECT MDD FOR GRAVEL (PIECES LARGER THAN 3/4") IN SAMPLE

Weight of >3/4" gravel excavated, pounds Measured in field (16) 0

Percent of excavated soil <3/4" 100 * [(6) - (16)]/ (6) = (17) 100.0%

Percent of excavated soil >3/4" 100 * (16) / (6) = (18) 0.0%

MDD corrected (MDDC) for +3/4", pcf [(14)* (17)/ 100] + [150 * (18) / 100] = (19) | 112.0
FIELD RESULTS

Field compaction method At least four passes of a sheepsfoot roller

Percent compaction 100*(7)/ (14)= (20) | 95.9%

Variation from optimum moisture content, percent (13) - (15) = (21) 0.7%
NOTES:

ND 46 WD= 125.3 MC=17.6 COMP =951 %
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DETERMINATION OF WATER CONTENT

Project: Davidson Co. partial Closure

Soil Description: Sandy clyey Silt

Unified Soil Class: CL-ML

Report No.: 3 Sheet: 7 of 9

Project No. 379.00 Task: 35
Day: TU Date: 7/12/2005

Tested By: HannuKemppinen

Checked By:

Procedure: ASTM D 4959 Standard Test Method for Water Content by Direct heating Method

WATER CONTENT

TEST NUMBER:  MC-1

Corresponds with ND26

Weight of container and wet soil, pounds

Measured in field (1) 1.390

Weight of container and dry soil, pounds

Measured in field (2) 1.255

Weight of water, pounds

1)-2) __3)] 0.135

Weight of container, pounds

Measured in field (4) 0.580

Weight of dry soil, pounds

-4 (5)] 0675

Water content, percent

3)(5)x100  (6)] 20.0%

WATER CONTENT

TEST NUMBER:  MC-2

Corresponds with ND27

Weight of container and wet soil, pounds

Measured in field (1) 0.975

Weight of container and dry soil, pounds

Measured in field (2) 0.910

Weight of water, pounds

1)-2) _ (3)] 0.065

Weight of container, pounds

Measured in field (4) 0.580

Weight of dry soil, pounds

2-@ __ (5)] 0.330

Water content, percent

(3)/(5)x100 6) 19.7%

WATER CONTENT

TEST NUMBER:  MC-3

Corresponds with ND28

Weight of container and wet soil, pounds

Measured in field (1) 0.970

Weight of container and dry soil, pounds

Measured in field (2) 0.905

Weight of water, pounds

(1)-2)_ (3)] 0.065

Weight of container, pounds

Measured in field (4) 0.580

Weight of dry soil, pounds

-4 (5)] 0.325

Water content, percent

3)(5)x100  (6)] 20.0%

WATER CONTENT

TEST NUMBER: MC-4

Corresponds with ND29

Weight of container and wet soil, pounds

Measured in field (1) 0.930

Weight of container and dry soil, pounds

Measured in field (2) 0.880

Weight of water, pounds

(1)-2) _ (3)] 0.050

Weight of container, pounds

Measured in field (4) 0.580

Weight of dry soil, pounds

-4 (5)] 0.300

Water content, percent

(3)/(5)x100 (6)] 16.7%

COMMENTS:




Project:

Soil Description:
Unified Soil Class:

DETERMINATION OF WATER CONTENT

Davidson Co. partial Closure

Sandy clayey Silt

CL-ML

Report No.: 3 Sheet: 8 of 9
Project No. 379.00 Task: 35
Day: TU Date: 7/12/2005

Tested By: HannuKemppinen

Checked By:

Procedure: ASTM D 4959 Standard Test Method for Water Content by Direct heating Method

WATER CONTENT TEST NUMBER: MC-5
Corresponds with ND32
Weight of container and wet soil, pounds Measured in field (1) 1.160
Weight of container and dry soil, pounds Measured in field (2) 1.060
Weight of water, pounds (1)-(2) (3) 0.100
Weight of container, pounds Measured in field (4) 0.580
Weight of dry soil, pounds (2)-(4) (5) 0.480
Water content, percent (3)/(5)x100  (6)] 20.8%

WATER CONTENT

TEST NUMBER:

Corresponds with

Weight of container and wet soil, pounds

Measured in field (1)

Weight of container and dry soil, pounds

Measured in field (2)

Weight of water, pounds

(-2 @)

Weight of container, pounds

Measured in field (4)

Weight of dry soil, pounds

(2-4) 4

Water content, percent

(3)(5)x100  (6)

WATER CONTENT

TEST NUMBER:

Corresponds with

Weight of container and wet soil, pounds

Measured in field (1)

Weight of container and dry soil, pounds

Measured in field (2)

Weight of water, pounds

(-2 @)

Weight of container, pounds

Measured in field (4)

Weight of dry soil, pounds

(2-@4) ()

Water content, percent

(3)(5)x100  (6)

WATER CONTENT

TEST NUMBER:

Corresponds with

Weight of container and wet soil, pounds

Measured in field (1)

Weight of container and dry soil, pounds

Measured in field (2)

Weight of water, pounds

(-2 @)

Weight of container, pounds

Measured in field (4)

Weight of dry soil, pounds

(2-4) )

Water content, percent

(3)(5)x100  (6)

COMMENTS:




DAILY SUMMARY OFf FIELD DENSITY TESTS

Project: Partial Closure
Client: Davidson County Integrated Solid Waste

Location: Ravidson County, NC
Contractor: Shamrock Environmental Corp,

JEIProj.: 379.00 ReportNo: FD- '3  Sheet:__ 7 of 9

JEI Task: 35
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S B S DAILY SUMMARY OF FIELD DENSITY TESTS
ENGINEERING, [NC
Project: Partial Closure of Areas 1 and 3 Location: Davidson County, NC JEI Proj.: 379.00 Report No.: 4 Sheet: 10f9
Client: Davidson County Integrated Solid Waste Contractor: Shamrock Env. Corp. JEl Task: 35 Day of Wk: _ WE Date: 7/13/05
TEST PROCTOR MEASURED IN-PLACE IN-PLACE MC DEV. | PASS
TEST LOCATION El, SOIL TYPE MDD, | OMC, | WD, MC, DD, COMPACTION FROM OR NOTES
NO. ft pcf % pcf % pcf | ACTUAL | REQD oMC FAIL?
ND-38 | Acre 4 0.5 | CL 112.0 | 15.0% | 125.9 | 17.7% | 107.0 | 95.5% | 95% 2.7% PASS
39 ol 05 | CL 112.0 | 15.0% | 127.2 | 15.7% | 109.9 | 98.2% | 0.7% PASS
40 \ 0.5 | CL 112.0 | 15.0% | 125.6 | 15.0% | 109.2 | 97.5% | 0.0% PASS
41 |Acre 5 0.5 | ML 1102 | 15.0% | 1245 | 18.4% | 105.2 | 95.4% | + 3.4% PASS
42 \ 0.5 | CL 112.0 | 15.0% | 124.8 | 17.3% | 1064 | 95.0% | 2.3% PASS
43 J 05 | CL 112.0 | 15.0% | 1275 | 19.8% | 1064 | 95.0% | 4.8% PASS
44 \ 0.5 | ML 110.2 | 15.0% | 124.7 | 18.1% | 105.6 | 95.8% | 3.1% PASS
45 ol 05 | ML 110.2 | 15.0% | 125.1 | 18.1% | 1059 | 96.1% | 31% PASS
46 \ 0.5 | CL 112.0 | 15.0% | 1253 | 17.6% | 106.5 | 95.1% | 2.6% PASS
DC-3 [ND-46 05| CL 112.0 | 15.0% | 124.2 | 157% | 107.3 | 95.8% | 0.7% PASS |Retest
MC-6 |ND-43 0.5 | CL 112.0 | 15.0% | 1275 | 18.5% | 107.6 | 96.1% | 3.5% PASS |Retest
NOTES:

1. Maximum dry density (MDD) and optimum moisture content (OMC) determined by Standard Proctor (ASTM D 698), unless otherwise noted.
2. In-place wet density (WD), moisture content (MC), and calculated dry density (DD) determined with a Troxler Model 3440 nuclear moisture-density gauge
(ASTM D 5195), unless otherwise noted. Nuclear gauge probe depth is 4 inches on side slopes and 6 inces on top.
3. See attached plan for approx. test locations: ND = Nuclear Density, SD = Sand Cone Density, MC = Moisture Content, DC = Drive Cylinder, OP = One-Point Proctor
4. Compacted soil cap sample: Lite orange brown, clayey Silt (CL), with fine to coarse sand, MDD 112.0 pcf, OMC 15.0% (PGL Friction Angle Test, 6/19/2005).
Compacted soil cap sample: Silty Sand (SM), lite brown, MDD 115.6 pcf, OMC 14.0 (Geotechnics, 7/11/05).
Compacted soil cap sample: Sandy Silt (ML), red brown, MDD 110.2 pcf, OMC 15.0 (Geotechnics, 7/19/05).

HannuKemppinen
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Project:

Soil Description:
Unified Soil Class:

DETERMINATION OF WATER CONTENT

Davidson Co. partial Closure

Sandy clayey Silt

CL-ML

Report No.: 4 Sheet: 3of4
Project No. 379.00 Task: 35
Day: WE Date: 7/13/2005

Tested By: HannuKemppinen

Checked By:

Procedure: ASTM D 4959 Standard Test Method for Water Content by Direct heating Method

WATER CONTENT TEST NUMBER: MC-6
Corresponds with ND43
Weight of container and wet soil, pounds Measured in field (1) 1.350
Weight of container and dry soil, pounds Measured in field (2) 1.230
Weight of water, pounds (1)-(2) (3) 0.120
Weight of container, pounds Measured in field (4) 0.580
Weight of dry soil, pounds (2)-(4) (5) 0.650
Water content, percent (3)/(5)x100  (6)] 18.5%

WATER CONTENT

TEST NUMBER:

Corresponds with

Weight of container and wet soil, pounds

Measured in field (1)

Weight of container and dry soil, pounds

Measured in field (2)

Weight of water, pounds

(-2 @)

Weight of container, pounds

Measured in field (4)

Weight of dry soil, pounds

(2-4) 4

Water content, percent

(3)(5)x100  (6)

WATER CONTENT

TEST NUMBER:

Corresponds with

Weight of container and wet soil, pounds

Measured in field (1)

Weight of container and dry soil, pounds

Measured in field (2)

Weight of water, pounds

(-2 @)

Weight of container, pounds

Measured in field (4)

Weight of dry soil, pounds

(2-@4) ()

Water content, percent

(3)(5)x100  (6)

WATER CONTENT

TEST NUMBER:

Corresponds with

Weight of container and wet soil, pounds

Measured in field (1)

Weight of container and dry soil, pounds

Measured in field (2)

Weight of water, pounds

(-2 @)

Weight of container, pounds

Measured in field (4)

Weight of dry soil, pounds

(2-4) )

Water content, percent

(3)(5)x100  (6)

COMMENTS:
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ey
S B i DAILY SUMMARY OF FIELD DENSITY TESTS

ENGINEERING, [

gl

Project: Partial Closure of Areas 1 and 3 Location: Davidson County, NC JEI Proj.: 379.00 Report No.: 5 Sheet: 10f 6

Client: Davidson County Integrated Solid Waste Contractor: Shamrock Env. Corp. JEl Task: 35 Day of Wk: _ FR Date: 7/15/05
TEST PROCTOR MEASURED IN-PLACE IN-PLACE MC DEV. | PASS

TEST LOCATION El, SOIL TYPE MDD, | OMC, | WD, MC, DD, COMPACTION FROM OR NOTES
NO. ft pcf % pcf % pcf | ACTUAL | REQD oMC FAIL?

ND47 |Acre 12 0.5 |ML red 110.2 | 15.0% | 121.5 | 20.4% | 100.9 | 91.6% | 95% 5.4% FAILS
48 \ 0.5 [CL/ML mix 112.0 | 15.0% | 124.0 | 158% | 107.1 | 95.6% | 0.8% PASS
49 \ 0.5 |CL 112.0 | 15.0% | 128.9 | 18.9% | 1084 | 96.8% | 3.9% PASS
50 J 0.5 [CL 112.0 | 15.0% | 132.3 | 18.1% | 112.0 | 100.0% | 3.1% PASS
51 \ 0.5 |CL 112.0 | 15.0% | 127.0 | 22.3% | 103.8 | 92.7% | 7.3% FAILS
52 J 0.5 [CL 112.0 | 15.0% | 1315 | 11.9% | 117.5 | 104.9% | -3.1% PASS

DC4 |ND51 0.5 |CL/ML mix 112.0 | 15.0% | 126.4 | 16.0% | 109.0 | 97.3% | 1.0% PASS |Retest

MC7 |ND47 0.5 [ML 1102 | 15.0% | 1215 | 13.7% | 106.9 | 97.0% | -1.3% PASS |Retest

ND53 |Acre 13 0.5 |CL 112.0 | 15.0% | 134.9 | 13.5% | 118.9 |106.1% | -1.5% PASS
54 J 0.5 [CL/ML mix 112.0 | 15.0% | 125.0 | 14.1% | 109.6 | 97.8% | -0.9% PASS
55 \ 0.5 |CL 112.0 | 15.0% | 127.7 | 10.8% | 115.3 | 102.9%| -4.2% PASS
56 J 0.5 [CL 112.0 | 15.0% | 131.9 | 14.3% | 1154 |103.0%| -0.7% PASS
57 \ 0.5 |CL 112.0 | 15.0% | 128.3 | 17.3% | 1094 | 97.7% | 2.3% PASS
58 J 0.5 [CL 112.0 | 15.0% | 132.3 | 13.5% | 116.6 |104.1%| -1.5% PASS

DC5 |ND57 0.5 |CL 112.0 | 15.0% | 125.2 | 14.9% | 109.0 | 97.3% | -0.1% PASS |Retest

NOTES:

1. Maximum dry density (MDD) and optimum moisture content (OMC) determined by Standard Proctor (ASTM D 698), unless otherwise noted.
2. In-place wet density (WD), moisture content (MC), and calculated dry density (DD) determined with a Troxler Model 3440 nuclear moisture-density gauge
(ASTM D 5195), unless otherwise noted. Nuclear gauge probe depth is 4 inches on side slopes and 6 inces on top.
3. See attached plan for approx. test locations: ND = Nuclear Density, SD = Sand Cone Density, MC = Moisture Content, DC = Drive Cylinder, OP = One-Point Proctor
4. Compacted soil cap sample: Lite orange brown, clayey Silt (CL), with fine to coarse sand, MDD 112.0 pcf, OMC 15.0% (PGL Friction Angle Test, 6/19/2005).
Compacted soil cap sample: Silty Sand (SM), lite brown, MDD 115.6 pcf, OMC 14.0 (Geotechnics, 7/11/05).
Compacted soil cap sample: Sandy Silt (ML), red brown, MDD 110.2 pcf, OMC 15.0 (Geotechnics, 7/19/05).

HannuKemppinen
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ey
S B i DAILY SUMMARY OF FIELD DENSITY TESTS

ENGINEERING, [

gl

Project: Partial Closure of Areas 1 and 3 Location: Davidson County, NC JEI Proj.: 379.00 Report No.: 5 Sheet: 20f6

Client: Davidson County Integrated Solid Waste Contractor: Shamrock Env. Corp. JEl Task: 35 Day of Wk: _ FR Date: 7/15/05
TEST PROCTOR MEASURED IN-PLACE IN-PLACE MC DEV. | PASS

TEST LOCATION El., SOIL TYPE MDD, | OMC, | WD, MC, DD, | COMPACTION FROM OR NOTES
NO. ft pcf % pcf % pcf | ACTUAL | REQD oMC FAIL?

ND59 |Acre 10 0.5 | ML/CL mix 112.0 | 15.0% | 130.2 | 20.8% | 107.8 | 96.2% | 95% 5.8% PASS
60 \ 0.5 | ML/CL mix 112.0 | 15.0% | 128.4 | 19.2% 107.7 | 96.2% | 4.2% PASS
61 \ 0.5 | ML/CL mix 112.0 | 15.0% | 129.0 | 18.0% | 109.3 | 97.6% | 3.0% PASS
62 v 0.5 | ML/CL mix 112.0 | 15.0% | 129.2 | 16.9% 1105 | 98.7% | 1.9% PASS
63 \ 0.5 | ML/CL mix 112.0 | 15.0% | 130.8 | 17.5% | 111.3 | 99.4% | 2.5% PASS
64 J 0.5 | ML/CL mix 112.0 | 15.0% | 130.2 | 15.1% | 113.1 | 101.0%| 0.1% PASS
65 |Acre 11 0.5 | ML/CL mix 112.0 | 15.0% | 124.3 | 13.5% | 109.5 | 97.8% | -1.5% PASS
66 V 0.5 | ML/CL mix 112.0 | 15.0% | 128.8 | 19.0% | 108.2 | 96.6% | 4.0% PASS
67 \ 0.5 | ML/CL mix 112.0 | 15.0% | 127.0 | 182% | 1074 | 95.9% | 3.2% PASS
68 V 0.5 | ML/CL mix 112.0 | 15.0% | 126.9 | 14.9% | 110.4 | 98.6% | -0.1% PASS
69 \ 0.5 | ML/CL mix 112.0 | 15.0% | 130.2 | 16.7% | 111.6 | 99.6% | 1.7% PASS
70 V 0.5 | ML/CL mix 112.0 | 15.0% | 130.5 | 15.6% | 112.9 | 100.8% | 0.6% PASS

NOTES:

1. Maximum dry density (MDD) and optimum moisture content (OMC) determined by Standard Proctor (ASTM D 698), unless otherwise noted.
2. In-place wet density (WD), moisture content (MC), and calculated dry density (DD) determined with a Troxler Model 3440 nuclear moisture-density gauge
(ASTM D 5195), unless otherwise noted. Nuclear gauge probe depth is 4 inches on side slopes and 6 inces on top.
3. See attached plan for approx. test locations: ND = Nuclear Density, SD = Sand Cone Density, MC = Moisture Content, DC = Drive Cylinder, OP = One-Point Proctor
4. Compacted soil cap sample: Lite orange brown, clayey Silt (CL), with fine to coarse sand, MDD 112.0 pcf, OMC 15.0% (PGL Friction Angle Test, 6/19/2005).
Compacted soil cap sample: Silty Sand (SM), lite brown, MDD 115.6 pcf, OMC 14.0 (Geotechnics, 7/11/05).
Compacted soil cap sample: Sandy Silt (ML), red brown, MDD 110.2 pcf, OMC 15.0 (Geotechnics, 7/19/05).

Acres 10 and 11 graded and recompacted - CQA test both acres
HannuKemppinen
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Project:

Soil Description:

DETERMINATION OF WATER CONTENT

Davidson Co. partial Closure

Sandy Silt

Unified Soil Class: ML
Procedure: ASTM D 4959 Standard Test Method for Water Content by Direct heating Method

Report No.: 5 Sheet: 3of4
Project No. 379.00 Task: 35
Day: FR Date: 7/15/2005

Tested By: HannuKemppinen

Checked By:

WATER CONTENT TEST NUMBER: MC-7
Corresponds with ND47
Weight of container and wet soil, pounds Measured in field (1) 1.410
Weight of container and dry soil, pounds Measured in field (2) 1.310
Weight of water, pounds (1)-(2) (3) 0.100
Weight of container, pounds Measured in field (4) 0.580
Weight of dry soil, pounds (2)-(4) (5) 0.730
Water content, percent (3)/(5)x100  (6)] 13.7%

WATER CONTENT

TEST NUMBER:

Corresponds with

Weight of container and wet soil, pounds

Measured in field (1)

Weight of container and dry soil, pounds

Measured in field (2)

Weight of water, pounds

(-2 @)

Weight of container, pounds

Measured in field (4)

Weight of dry soil, pounds

(2-4) 4

Water content, percent

(3)(5)x100  (6)

WATER CONTENT

TEST NUMBER:

Corresponds with

Weight of container and wet soil, pounds

Measured in field (1)

Weight of container and dry soil, pounds

Measured in field (2)

Weight of water, pounds

(-2 @)

Weight of container, pounds

Measured in field (4)

Weight of dry soil, pounds

(2-@4) ()

Water content, percent

(3)(5)x100  (6)

WATER CONTENT

TEST NUMBER:

Corresponds with

Weight of container and wet soil, pounds

Measured in field (1)

Weight of container and dry soil, pounds

Measured in field (2)

Weight of water, pounds

(-2 @)

Weight of container, pounds

Measured in field (4)

Weight of dry soil, pounds

(2-4) )

Water content, percent

(3)(5)x100  (6)

COMMENTS:




Project: Davidson Co. Partial Closure

Soil Source: Borrow under powerlines

Soil Description: ~ Sandy silty Clay

Unified Soil Class: CL

Location: ND 51

DRIVE CYLINDER DENSITY TEST WORKSHEET

Test:
Report No.: 5 Sheet:
Day of Week: FR Date:
JEI Project: 379.00 Task No.:

Tested By:  HannuKemppinen

DC-4

30of 6

7/15/05

35

Checked By:

Procedure: ASTM D 2937 Standard Test

Method for Density and Unit Weight of Soil

Elevation: 0.5 foot

in Place by the Drive Cylinder Method

FIELD DENSITY OF SOIL

Mass of Cylinder and Wet Soil (pounds) Measured in field (1) 5.48

Mass of the Cylinder (pounds) Measured in field (2) 1.31

Mass of Wet Soil (pounds) (1)-(2)=(3) 417

Volume of Cylinder (cubic feet) (Calibration determined) (4) 0.033

Wet density (WD) of soil, pcf (mass of soil / volume of soil) (3)/(4)=(5) 126.4

Dry weight of all excavated soil, pounds (3)/1+(13) = (6) 3.59

Dry density (DD) of soil, pcf (5)/1+(13) = (7) 108.9
MOISTURE CONTENT

Metal Container No.

Weight of container and wet soil, pounds Measured in field (8) 1.16

Weight of container and dry soil, pounds Measured in field 9) 1.08

Weight of water, pounds (8)-(9)=(10) 0.08

Weight of container, pounds Measured in field (11) 0.58

Weight of dry soil, pounds 9)-(11)=(12) 0.50

Moisture content (MC), percent 100 * (10)/ (12) = (13) | 16.0%
LABORATORY PROCTOR RESULTS

Type of Proctor test: Standard ASTM D 698, Method A)

Maximum dry density (MDD) at optimum moisture content, pcf Determined in lab (14) 112.0

Optimum moisture content (OMC), percent Determined in lab (15) 15.0%
CORRECT MDD FOR GRAVEL (PIECES LARGER THAN 3/4") IN SAMPLE

Weight of >3/4" gravel excavated, pounds Measured in field (16) 0

Percent of excavated soil <3/4" 100 * [(6) - (16)]/ (6) = (17) 100.0%

Percent of excavated soil >3/4" 100 * (16) / (6) = (18) 0.0%

MDD corrected (MDDC) for +3/4", pcf [(14)* (17)/ 100] + [150 * (18) / 100] = (19) | 112.0
FIELD RESULTS

Field compaction method At least four passes of a sheepsfoot roller

Percent compaction 100*(7)/ (14)= (20) | 97.3%

Variation from optimum moisture content, percent (13)- (15) = (21) 1.0%
NOTES:

ND 51 WD=127.0 MC=22.3 COMP=92.7 %

P:\Davidson\Task 35 - Construction\Soil Cap\[SD-DC Log.xIs]DC-1
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Project: Davidson Co. Partial Closure

Soil Source: Borrow under powerlines

Soil Description: ~ Sandy silty Clay

Unified Soil Class: CL

Location: ND 57

DRIVE CYLINDER DENSITY TEST WORKSHEET

Test:
Report No.: 5 Sheet:
Day of Week: FR Date:
JEI Project: 379.00 Task No.:

Tested By:  HannuKemppinen

DC-5

4 0of 6

7/15/05

35

Checked By:

Procedure: ASTM D 2937 Standard Test

Method for Density and Unit Weight of Soil

Elevation: 0.5 foot

in Place by the Drive Cylinder Method

FIELD DENSITY OF SOIL

Mass of Cylinder and Wet Soil (pounds) Measured in field (1) 5.46

Mass of the Cylinder (pounds) Measured in field (2) 1.33

Mass of Wet Soil (pounds) (1)-(2)=(3) 413

Volume of Cylinder (cubic feet) (Calibration determined) (4) 0.033

Wet density (WD) of soil, pcf (mass of soil / volume of soil) (3)/(4)=(5) 125.2

Dry weight of all excavated soil, pounds (3)/1+(13) = (6) 3.59

Dry density (DD) of soil, pcf (5)/1+(13) = (7) 108.9
MOISTURE CONTENT

Metal Container No.

Weight of container and wet soil, pounds Measured in field (8) 1.12

Weight of container and dry soil, pounds Measured in field 9) 1.05

Weight of water, pounds (8)-(9)=(10) 0.07

Weight of container, pounds Measured in field (11) 0.58

Weight of dry soil, pounds 9)-(11)=(12) 0.47

Moisture content (MC), percent 100 * (10)/ (12) = (13) | 14.9%
LABORATORY PROCTOR RESULTS

Type of Proctor test: Standard ASTM D 698, Method A)

Maximum dry density (MDD) at optimum moisture content, pcf Determined in lab (14) 112.0

Optimum moisture content (OMC), percent Determined in lab (15) 15.0%
CORRECT MDD FOR GRAVEL (PIECES LARGER THAN 3/4") IN SAMPLE

Weight of >3/4" gravel excavated, pounds Measured in field (16) 0

Percent of excavated soil <3/4" 100 * [(6) - (16)]/ (6) = (17) 100.0%

Percent of excavated soil >3/4" 100 * (16) / (6) = (18) 0.0%

MDD corrected (MDDC) for +3/4", pcf [(14)* (17)/ 100] + [150 * (18) / 100] = (19) | 112.0
FIELD RESULTS

Field compaction method At least four passes of a sheepsfoot roller

Percent compaction 100*(7)/ (14)= (20) | 97.3%

Variation from optimum moisture content, percent (13) - (15) = (21) -0.1%
NOTES:

ND 57 WD=128.3 MC=17.3 COMP=97.7 %

P:\Davidson\Task 35 - Construction\Soil Cap\[SD-DC Log.xIs]DC-1
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DAILY SUMMARY OF FIELD DENSITY TESTS
Project: Partial Closure

Location: Davidson County, NG
Client: Davidson County Integraied Solid Waste

JEI Proj.; 379.00 ReportNo.: FD-55  Sheet: &>
Contractor: Shamrock Environmental Corp. JE| Task: 35
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P 1 wh DAILY SUMMARY OF FIELD DENSITY TESTS
ENGINEERING, [NC
Project: Partial Closure of Areas 1 and 3 Location: Davidson County, NC JEI Proj.: 379.00 Report No.: 6 Sheet: 10of7
Client: Davidson County Integrated Solid Waste Contractor: Shamrock Env. Corp. JEl Task: 35 Day of Wk: MO Date: 7/18/05
TEST PROCTOR MEASURED IN-PLACE IN-PLACE MC DEV. | PASS
TEST LOCATION El, SOIL TYPE MDD, | OMC, | WD, MC, DD, COMPACTION FROM OR NOTES
NO. ft pcf % pcf % pcf | ACTUAL | REQD oMC FAIL?
ND71 |Acre 6 0.5 |CL/ML mix 110.2 | 15.0% | 127.8 | 20.7% | 1059 | 96.1% | 95% 5.7% PASS
72 V 0.5 |CL/ML mix 110.2 | 15.0% | 1235 | 17.8% | 1048 | 951% | 2.8% PASS
73 \ 0.5 |CL 112.0 | 15.0% | 128.4 | 16.9% | 109.8 | 98.1% | 1.9% PASS
74 \ 0.5 |CL 112.0 | 15.0% | 132.0 | 14.7% | 1151 |102.8%| -0.3% PASS
75 \ 0.5 |CL/ML mix 112.0 | 15.0% | 126.5 | 18.8% | 106.5 | 95.1% | 3.8% PASS
76 V 0.5 |CL 112.0 | 15.0% | 127.1 | 17.2% | 108.4 | 96.8% | 2.2% PASS
MC8 [ND71 0.5 |CL/ML mix 110.2 | 15.0% | 127.8 | 17.4% | 108.9 | 98.8% | 2.4% PASS |Retest
DC6 |ND72 0.5 |CL/ML mix 1102 | 15.0% | 1241 | 17.2% | 1059 | 96.1% | 2.2% PASS |Retest
ND77 |Acre 7 0.5 |CL 112.0 | 15.0% | 126.9 | 14.5% | 110.8 | 99.0% | -0.5% PASS |Retest
78 V 0.5 |ML red 110.2 | 15.0% | 125.9 | 20.3% | 104.7 | 95.0% | 5.3% PASS
79 \ 0.5 |CL/ML mix 112.0 | 15.0% | 123.6 | 15.8% | 106.7 | 95.3% | 0.8% PASS
80 J 0.5 |ML red 1102 | 15.0% | 123.2 | 21.1% | 101.7 | 92.3% | 6.1% FAILS
81 \ 0.5 |CL/ML mix 112.0 | 15.0% | 126.6 | 15.0% | 110.1 | 98.3% | 0.0% PASS
MC9 ([ND78 0.5 |ML red 112.0 | 15.0% | 1259 | 182% | 106.5 | 95.1% | 3.2% PASS |Retest
DC7 |ND80 0.5 |ML red 110.2 | 15.0% | 128.6 | 19.4% | 107.7 | 97.7% | 4.4% PASS |Retest
NOTES:

1. Maximum dry density (MDD) and optimum moisture content (OMC) determined by Standard Proctor (ASTM D 698), unless otherwise noted.
2. In-place wet density (WD), moisture content (MC), and calculated dry density (DD) determined with a Troxler Model 3440 nuclear moisture-density gauge
(ASTM D 5195), unless otherwise noted. Nuclear gauge probe depth is 4 inches on side slopes and 6 inces on top.
3. See attached plan for approx. test locations: ND = Nuclear Density, SD = Sand Cone Density, MC = Moisture Content, DC = Drive Cylinder, OP = One-Point Proctor
4. Compacted soil cap sample: Lite orange brown, clayey Silt (CL), with fine to coarse sand, MDD 112.0 pcf, OMC 15.0% (PGL Friction Angle Test, 6/19/2005).
Compacted soil cap sample: Silty Sand (SM), lite brown, MDD 115.6 pcf, OMC 14.0 (Geotechnics, 7/11/05).
Compacted soil cap sample: Sandy Silt (ML), red brown, MDD 110.2 pcf, OMC 15.0 (Geotechnics, 7/19/05).

HannuKemppinen
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P 1 wh DAILY SUMMARY OF FIELD DENSITY TESTS
ENGINEERING, [NC
Project: Partial Closure of Areas 1 and 3 Location: Davidson County, NC JEI Proj.: 379.00 Report No.: 6 Sheet: 20f7
Client: Davidson County Integrated Solid Waste Contractor: Shamrock Env. Corp. JEl Task: 35 Day of Wk: MO Date: 7/18/05
TEST PROCTOR MEASURED IN-PLACE IN-PLACE MC DEV. | PASS
TEST LOCATION El, SOIL TYPE MDD, | OMC, | WD, MC, DD, COMPACTION FROM OR NOTES
NO. ft pcf % pcf % pcf | ACTUAL | REQD oMC FAIL?
ND82 |Acre 14 0.5 | CL/ML mix 112.0 | 15.0% | 127.0 | 13.3% | 112.1 | 100.1% | 95% -1.7% PASS
83 J 0.5 | CL/ML mix 112.0 | 15.0% | 124.9 | 131% | 1104 | 98.6% | -1.9% PASS
84 \ 0.5 | CL/ML mix 112.0 | 15.0% | 123.0 | 15.0% | 107.0 | 95.5% | 0.0% PASS
85 J 0.5 | CL/ML mix 112.0 | 15.0% | 120.8 | 12.8% | 107.1 | 95.6% | -2.2% PASS
86 \ 0.5 | CL/ML mix 112.0 | 15.0% | 125.0 | 14.9% | 108.8 | 97.1% | -0.1% PASS
87 V 0.5 | CL/ML mix 112.0 | 15.0% | 124.4 | 11.8% | 1113 | 99.3% | -3.2% PASS
88 |Acre 8 0.5 | CL/ML mix 112.0 | 15.0% | 131.0 | 18.7% | 1104 | 98.5% | 3.7% PASS
89 V 0.5 | CL/ML mix 112.0 | 15.0% | 127.6 | 19.8% | 1065 | 95.1% | 4.8% PASS
90 \ 0.5 | CL/ML mix 112.0 | 15.0% | 128.2 | 20.6% | 106.3 | 94.9% | 5.6% PASS
91 V 0.5 | CL/ML mix 112.0 | 15.0% | 128.6 | 21.3% | 106.0 | 94.7% | 6.3% PASS
92 \ 0.5 | CL/ML mix 112.0 | 15.0% | 129.5 | 20.9% | 107.1 | 95.6% | 5.9% PASS
93 J 0.5 | CL/ML mix 112.0 | 15.0% | 128.4 | 21.3% | 105.9 | 94.5% | 6.3% PASS
MC10 [ND91 0.5 | CL/ML mix 112.0 | 15.0% | 128.6 | 16.9% | 110.0 | 98.2% | 1.9% PASS |Retest
DC8 |ND93 0.5 | CL/ML mix 112.0 | 15.0% | 130.2 | 17.1% | 111.2 | 99.3% | 2.1% PASS |Retest
NOTES:

1. Maximum dry density (MDD) and optimum moisture content (OMC) determined by Standard Proctor (ASTM D 698), unless otherwise noted.
2. In-place wet density (WD), moisture content (MC), and calculated dry density (DD) determined with a Troxler Model 3440 nuclear moisture-density gauge
(ASTM D 5195), unless otherwise noted. Nuclear gauge probe depth is 4 inches on side slopes and 6 inces on top.
3. See attached plan for approx. test locations: ND = Nuclear Density, SD = Sand Cone Density, MC = Moisture Content, DC = Drive Cylinder, OP = One-Point Proctor
4. Compacted soil cap sample: Lite orange brown, clayey Silt (CL), with fine to coarse sand, MDD 112.0 pcf, OMC 15.0% (PGL Friction Angle Test, 6/19/2005).
Compacted soil cap sample: Silty Sand (SM), lite brown, MDD 115.6 pcf, OMC 14.0 (Geotechnics, 7/11/05).
Compacted soil cap sample: Sandy Silt (ML), red brown, MDD 110.2 pcf, OMC 15.0 (Geotechnics, 7/19/05).
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Project: Davidson Co. Partial Closure

Soil Source: Borrow under powerlines

Soil Description:  Sandy Silt Sandy Clay mix

Unified Soil Class: ML-CL

Location: ND-72

DRIVE CYLINDER DENSITY TEST WORKSHEET

Test:
Report No.: 6 Sheet:
Day of Week: MO Date:
JEI Project: 379.00 Task No.:

Tested By:  HannuKemppinen

DC-6

3of7

7/18/05

35

Checked By:

Procedure: ASTM D 2937 Standard Test

Method for Density and Unit Weight of Soil

Elevation: 0.5 foot

in Place by the Drive Cylinder Method

FIELD DENSITY OF SOIL

Mass of Cylinder and Wet Soil (pounds) Measured in field (1) 5.41

Mass of the Cylinder (pounds) Measured in field (2) 1.315

Mass of Wet Soil (pounds) (1)-(2)=(3) 4.10

Volume of Cylinder (cubic feet) (Calibration determined) (4) 0.033

Wet density (WD) of soil, pcf (mass of soil / volume of soil) (3)/(4)=(5) 1241

Dry weight of all excavated soil, pounds (3)/1+(13) = (6) 3.49

Dry density (DD) of soil, pcf (5)/1+(13) = (7) 105.8
MOISTURE CONTENT

Metal Container No.

Weight of container and wet soil, pounds Measured in field (8) 1.43

Weight of container and dry soil, pounds Measured in field 9) 1.31

Weight of water, pounds (8)-(9)=(10) 0.13

Weight of container, pounds Measured in field (11) 0.58

Weight of dry soil, pounds 9)-(11)=(12) 0.73

Moisture content (MC), percent 100 * (10)/ (12)=(13) | 17.2%
LABORATORY PROCTOR RESULTS

Type of Proctor test: Standard ASTM D 698, Method A)

Maximum dry density (MDD) at optimum moisture content, pcf Determined in lab (14) 112.0

Optimum moisture content (OMC), percent Determined in lab (15) 15.0%
CORRECT MDD FOR GRAVEL (PIECES LARGER THAN 3/4") IN SAMPLE

Weight of >3/4" gravel excavated, pounds Measured in field (16) 0

Percent of excavated soil <3/4" 100 * [(6) - (16)]/ (6) = (17) 100.0%

Percent of excavated soil >3/4" 100 * (16) / (6) = (18) 0.0%

MDD corrected (MDDC) for +3/4", pcf [(14)* (17)/ 100] + [150 * (18) / 100] = (19) | 112.0
FIELD RESULTS

Field compaction method At least four passes of a sheepsfoot roller

Percent compaction 100*(7)/ (14)= (20) | 94.5%

Variation from optimum moisture content, percent (13)- (15) = (21) 2.2%
NOTES:

ND-72 WD=123.5 MC=17.8 COMP=93.6 %
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Project: Davidson Co. Partial Closure

Soil Source: Borrow under powerlines

Soil Description:  Sandy Silt Sandy Clay mix

Unified Soil Class: ML-CL

Location: ND-80

DRIVE CYLINDER DENSITY TEST WORKSHEET

Test:
Report No.: 6 Sheet:
Day of Week: MO Date:
JEI Project: 379.00 Task No.:

Tested By:  HannuKemppinen

DC-7

4 0of 7

7/18/05

35

Checked By:

Procedure: ASTM D 2937 Standard Test

Method for Density and Unit Weight of Soil

Elevation: 0.5 foot

in Place by the Drive Cylinder Method

FIELD DENSITY OF SOIL

Mass of Cylinder and Wet Soil (pounds) Measured in field (1) 5.57

Mass of the Cylinder (pounds) Measured in field (2) 1.325

Mass of Wet Soil (pounds) (1)-(2)=(3) 4.25

Volume of Cylinder (cubic feet) (Calibration determined) (4) 0.033

Wet density (WD) of soil, pcf (mass of soil / volume of soil) (3)/(4)=(5) 128.6

Dry weight of all excavated soil, pounds (3)/1+(13) = (6) 3.56

Dry density (DD) of soil, pcf (5)/1+(13) = (7) 107.7
MOISTURE CONTENT

Metal Container No.

Weight of container and wet soil, pounds Measured in field (8) 1.38

Weight of container and dry soil, pounds Measured in field 9) 1.25

Weight of water, pounds (8)-(9)=(10) 0.13

Weight of container, pounds Measured in field (11) 0.58

Weight of dry soil, pounds 9)-(11)=(12) 0.67

Moisture content (MC), percent 100 * (10)/ (12) = (13) | 19.4%
LABORATORY PROCTOR RESULTS

Type of Proctor test: Standard ASTM D 698, Method A)

Maximum dry density (MDD) at optimum moisture content, pcf Determined in lab (14) 112.0

Optimum moisture content (OMC), percent Determined in lab (15) 15.0%
CORRECT MDD FOR GRAVEL (PIECES LARGER THAN 3/4") IN SAMPLE

Weight of >3/4" gravel excavated, pounds Measured in field (16) 0

Percent of excavated soil <3/4" 100 * [(6) - (16)]/ (6) = (17) 100.0%

Percent of excavated soil >3/4" 100 * (16) / (6) = (18) 0.0%

MDD corrected (MDDC) for +3/4", pcf [(14)* (17)/ 100] + [150 * (18) / 100] = (19) | 112.0
FIELD RESULTS

Field compaction method At least four passes of a sheepsfoot roller

Percent compaction 100*(7)/ (14)= (20) | 96.2%

Variation from optimum moisture content, percent (13)- (15) = (21) 4.4%
NOTES:

ND-80 WD=123.2 MC=21.1 Comp=90.8 %
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Project: Davidson Co. Partial Closure

Soil Source: Borrow under powerlines

Soil Description:  Sandy Silt Sandy Clay mix

Unified Soil Class: ML-CL

Location: ND-93

DRIVE CYLINDER DENSITY TEST WORKSHEET

Test:
Report No.: 6 Sheet:
Day of Week: MO Date:
JEI Project: 379.00 Task No.:

Tested By:  HannuKemppinen

DC-8

50f7

7/18/05

35

Checked By:

Procedure: ASTM D 2937 Standard Test

Method for Density and Unit Weight of Soil

Elevation: 0.5 foot

in Place by the Drive Cylinder Method

FIELD DENSITY OF SOIL

Mass of Cylinder and Wet Soil (pounds) Measured in field (1) 5.62

Mass of the Cylinder (pounds) Measured in field (2) 1.325

Mass of Wet Soil (pounds) (1)-(2)=(3) 4.30

Volume of Cylinder (cubic feet) (Calibration determined) (4) 0.033

Wet density (WD) of soil, pcf (mass of soil / volume of soil) (3)/(4)=(5) 130.2

Dry weight of all excavated soil, pounds (3)/1+(13) = (6) 3.67

Dry density (DD) of soil, pcf (5)/1+(13) = (7) 1111
MOISTURE CONTENT

Metal Container No.

Weight of container and wet soil, pounds Measured in field (8) 1.40

Weight of container and dry soil, pounds Measured in field 9) 1.28

Weight of water, pounds (8)-(9)=(10) 0.12

Weight of container, pounds Measured in field (11) 0.58

Weight of dry soil, pounds 9)-(11)=(12) 0.70

Moisture content (MC), percent 100 *(10)/ (12)=(13) | 17.1%
LABORATORY PROCTOR RESULTS

Type of Proctor test: Standard ASTM D 698, Method A)

Maximum dry density (MDD) at optimum moisture content, pcf Determined in lab (14) 112.0

Optimum moisture content (OMC), percent Determined in lab (15) 15.0%
CORRECT MDD FOR GRAVEL (PIECES LARGER THAN 3/4") IN SAMPLE

Weight of >3/4" gravel excavated, pounds Measured in field (16) 0

Percent of excavated soil <3/4" 100 * [(6) - (16)]/ (6) = (17) 100.0%

Percent of excavated soil >3/4" 100 * (16) / (6) = (18) 0.0%

MDD corrected (MDDC) for +3/4", pcf [(14)* (17)/ 100] + [150 * (18) / 100] = (19) | 112.0
FIELD RESULTS

Field compaction method At least four passes of a sheepsfoot roller

Percent compaction 100*(7)/ (14)= (20) | 99.2%

Variation from optimum moisture content, percent (13)- (15) = (21) 21%
NOTES:

ND-93 WD=128.4 MC=21.3 Comp.=94.5 %
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DETERMINATION OF WATER CONTENT

Project: Davidson Co. partial Closure

Soil Description: Sandy Silt Sandy Clay mix

Unified Soil Class: ML - CL

Report No.: 6 Sheet: 6 of 7

Project No. 379.00 Task: 35
Day: MO Date: 7/18/2005

Tested By: HannuKemppinen

Checked By:

Procedure: ASTM D 4959 Standard Test Method for Water Content by Direct heating Method

WATER CONTENT

TEST NUMBER:  MC-8

Corresponds with ND72

Weight of container and wet soil, pounds

Measured in field (1) 1.455

Weight of container and dry soil, pounds

Measured in field (2) 1.325

Weight of water, pounds

1)-2) __3)] 0.130

Weight of container, pounds

Measured in field (4) 0.580

Weight of dry soil, pounds

-4 (5)] 0.745

Water content, percent

3)(5)x100  (6)] 17.4%

WATER CONTENT

TEST NUMBER:  MC-9

Corresponds with ND78

Weight of container and wet soil, pounds

Measured in field (1) 1.23

Weight of container and dry soil, pounds

Measured in field (2) 1.13

Weight of water, pounds

1)-2) (3] 0.100

Weight of container, pounds

Measured in field (4) 0.580

Weight of dry soil, pounds

2-@ _ (5)] 0550

Water content, percent

(3)/(5)x100 (6)] 18.2%

WATER CONTENT

TEST NUMBER: MC-10

Corresponds with ND91

Weight of container and wet soil, pounds

Measured in field (1) 1.27

Weight of container and dry soil, pounds

Measured in field (2) 1.17

Weight of water, pounds

(1)-2) _ (3)] 0.100

Weight of container, pounds

Measured in field (4) 0.580

Weight of dry soil, pounds

-4 (5)] 0590

Water content, percent

3)(5)x100  (6)] 16.9%

WATER CONTENT

TEST NUMBER:

Corresponds with

Weight of container and wet soil, pounds

Measured in field (1)

Weight of container and dry soil, pounds

Measured in field (2)

Weight of water, pounds

(-2 @)

Weight of container, pounds

Measured in field (4)

Weight of dry soil, pounds

(2-4) )

Water content, percent

(3)(5)x100  (6)

COMMENTS:
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S B i DAILY SUMMARY OF FIELD DENSITY TESTS

ENGINEERING, [

el

Project: Partial Closure of Areas 1 and 3 Location: Davidson County, NC JEI Proj.: 379.00 Report No.: 7 Sheet: 10of4

Client: Davidson County Integrated Solid Waste Contractor: Shamrock Env. Corp. JEl Task: 35 Day of Wk: _ TU Date: 7/19/05
TEST PROCTOR MEASURED IN-PLACE IN-PLACE MC DEV. | PASS

TEST LOCATION El, SOIL TYPE MDD, | OMC, | WD, MC, DD, COMPACTION FROM OR NOTES
NO. ft pcf % pcf % pcf | ACTUAL | REQD oMC FAIL?

ND94 |Acre 9 0.5 |CL 112.0 | 15.0% | 132.3 | 15.6% | 114.4 | 102.2% | 95% 0.6% PASS
95 \ 0.5 [CL 112.0 | 15.0% | 129.8 | 14.0% | 113.9 |101.7%| -1.0% PASS
96 \ 0.5 |ML/CL 112.0 | 15.0% | 124.9 | 15.7% | 108.0 | 96.4% | 0.7% PASS
97 V 0.5 |ML/CL 112.0 | 15.0% | 124.6 | 16.0% | 107.4 | 95.9% | 1.0% PASS
98 \ 0.5 |ML/CL 112.0 | 15.0% | 126.1 | 14.0% | 1106 | 98.8% | -1.0% PASS
99 V 0.5 |CL 112.0 | 15.0% | 129.0 | 16.6% | 110.6 | 98.8% | 1.6% PASS

MC11 [ND96 0.5 |ML/CL 112.0 | 15.0% | 124.9 | 13.8% | 109.8 | 98.0% | -1.2% PASS |Retest

DC9 [ND97 0.5 [ML/CL 112.0 | 15.0% | 129.1 | 13.6% | 113.6 |101.5%| -1.4% PASS |Retest

NOTES:

1. Maximum dry density (MDD) and optimum moisture content (OMC) determined by Standard Proctor (ASTM D 698), unless otherwise noted.
2. In-place wet density (WD), moisture content (MC), and calculated dry density (DD) determined with a Troxler Model 3440 nuclear moisture-density gauge
(ASTM D 5195), unless otherwise noted. Nuclear gauge probe depth is 4 inches on side slopes and 6 inces on top.
3. See attached plan for approx. test locations: ND = Nuclear Density, SD = Sand Cone Density, MC = Moisture Content, DC = Drive Cylinder, OP = One-Point Proctor
4. Compacted soil cap sample: Lite orange brown, clayey Silt (CL), with fine to coarse sand, MDD 112.0 pcf, OMC 15.0% (PGL Friction Angle Test, 6/19/2005).
Compacted soil cap sample: Silty Sand (SM), lite brown, MDD 115.6 pcf, OMC 14.0 (Geotechnics, 7/11/05).
Compacted soil cap sample: Sandy Silt (ML), red brown, MDD 110.2 pcf, OMC 15.0 (Geotechnics, 7/19/05).

HannuKemppinen

P:\Davidson\Task 35 - Construction\Soil Cap\[FDT-Log.xIs]FD-8b JEI REPRESENTATIVE




Project: Davidson Co. Partial Closure

Soil Source: Borrow under powerlines

Soil Description:  Sandy Silt Sandy Clay mix

Unified Soil Class: ML-CL

Location: ND-97

DRIVE CYLINDER DENSITY TEST WORKSHEET

Test:
Report No.: 7 Sheet:
Day of Week: TU Date:
JEI Project: 379.00 Task No.:

Tested By:  HannuKemppinen

DC-9

20of4

7/19/05

35

Checked By:

Procedure: ASTM D 2937 Standard Test

Method for Density and Unit Weight of Soil

Elevation: 0.5 foot

in Place by the Drive Cylinder Method

FIELD DENSITY OF SOIL

Mass of Cylinder and Wet Soil (pounds) Measured in field (1) 5.59

Mass of the Cylinder (pounds) Measured in field (2) 1.330

Mass of Wet Soil (pounds) (1)-(2)=(3) 4.260

Volume of Cylinder (cubic feet) (Calibration determined) (4) 0.033

Wet density (WD) of soil, pcf (mass of soil / volume of soil) (3)/(4)=(5) 129.1

Dry weight of all excavated soil, pounds (3)/1+(13) = (6) 3.75

Dry density (DD) of soil, pcf (5)/1+(13) = (7) 113.7
MOISTURE CONTENT

Metal Container No.

Weight of container and wet soil, pounds Measured in field (8) 1.25

Weight of container and dry soil, pounds Measured in field 9) 1.17

Weight of water, pounds (8)-(9)=(10) 0.08

Weight of container, pounds Measured in field (11) 0.58

Weight of dry soil, pounds 9)-(11)=(12) 0.59

Moisture content (MC), percent 100 * (10)/ (12) = (13) | 13.6%
LABORATORY PROCTOR RESULTS

Type of Proctor test: Standard ASTM D 698, Method A)

Maximum dry density (MDD) at optimum moisture content, pcf Determined in lab (14) 115.6

Optimum moisture content (OMC), percent Determined in lab (15) 14.0%
CORRECT MDD FOR GRAVEL (PIECES LARGER THAN 3/4") IN SAMPLE

Weight of >3/4" gravel excavated, pounds Measured in field (16) 0

Percent of excavated soil <3/4" 100 * [(6) - (16)]/ (6) = (17) 100.0%

Percent of excavated soil >3/4" 100 * (16) / (6) = (18) 0.0%

MDD corrected (MDDC) for +3/4", pcf [(14) * (17) /1 100] + [150 * (18) / 100] = (19) 115.6
FIELD RESULTS

Field compaction method At least four passes of a sheepsfoot roller

Percent compaction 100*(7)/ (14)= (20) | 98.3%

Variation from optimum moisture content, percent (13) - (15) = (21) -0.4%
NOTES:

ND-97 WD=124.6 MC=16.0 Comp=96.0 %
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DETERMINATION OF WATER CONTENT

Report No.: 7 Sheet: 3of4
Project No. 379.00 Task: 35
Project: Davidson Co. partial Closure Day: TU Date: 7/19/2005
Soil Description: Sandy Silt Tested By: HannuKemppinen
Unified Soil Class: ML Checked By:
Procedure: ASTM D 4959 Standard Test Method for Water Content by Direct heating Method
WATER CONTENT TEST NUMBER: MC-11
Corresponds with ND96
Weight of container and wet soil, pounds Measured in field (1) 1.240
Weight of container and dry soil, pounds Measured in field (2) 1.160
Weight of water, pounds (1)-(2) (3) 0.080
Weight of container, pounds Measured in field (4) 0.580
Weight of dry soil, pounds (2)-(4) (5) 0.580
Water content, percent (3)/(5)x100  (6)] 13.8%

WATER CONTENT

TEST NUMBER:

Corresponds with

Weight of container and wet soil, pounds

Measured in field (1)

Weight of container and dry soil, pounds

Measured in field (2)

Weight of water, pounds

(-2 @)

Weight of container, pounds

Measured in field (4)

Weight of dry soil, pounds

(2-4) )

Water content, percent

(3)(5)x100  (6)

WATER CONTENT

TEST NUMBER:

Corresponds with

Weight of container and wet soil, pounds

Measured in field (1)

Weight of container and dry soil, pounds

Measured in field (2)

Weight of water, pounds

(-2 @)

Weight of container, pounds

Measured in field (4)

Weight of dry soil, pounds

(2-@4) ()

Water content, percent

(3)(5)x100  (6)

WATER CONTENT

TEST NUMBER:

Corresponds with

Weight of container and wet soil, pounds

Measured in field (1)

Weight of container and dry soil, pounds

Measured in field (2)

Weight of water, pounds

(-2 @)

Weight of container, pounds

Measured in field (4)

Weight of dry soil, pounds

(2-4) )

Water content, percent

(3)(5)x100  (6)

COMMENTS:
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ey
S B i DAILY SUMMARY OF FIELD DENSITY TESTS

ENGINEERING, [

el

Project: Partial Closure of Areas 1 and 3 Location: Davidson County, NC JEI Proj.: 379.00 Report No.: 8 Sheet: 10of4

Client: Davidson County Integrated Solid Waste Contractor: Shamrock Env. Corp. JEl Task: 35 Day of Wk: _ WE Date: 7/20/05
TEST PROCTOR MEASURED IN-PLACE IN-PLACE MC DEV. | PASS

TEST LOCATION El, SOIL TYPE MDD, | OMC, | WD, MC, DD, COMPACTION FROM OR NOTES
NO. ft pcf % pcf % pcf | ACTUAL | REQD oMC FAIL?

ND100 |Acre 12 1.0 [ML/CL 110.2 | 15.0% | 126.4 | 20.1% | 105.2 | 95.5% | 95% 5.1% PASS
101 \ 1.0 [ML/CL 1102 | 15.0% | 1221 | 145% | 106.6 | 96.8% | -0.5% PASS
102 \ 1.0 [ML/CL 110.2 | 15.0% | 123.2 | 17.0% | 105.3 | 95.6% | 2.0% PASS
103 V 1.0 [ML/CL 110.2 | 15.0% | 123.1 | 15.2% | 106.9 | 97.0% | 0.2% PASS
104 \ 1.0 [ML/CL 110.2 | 15.0% | 126.7 | 20.3% | 105.3 | 95.6% | 5.3% PASS
105 V 1.0 |CL 112.0 | 15.0% | 129.4 | 19.8% | 108.0 | 96.4% | 4.8% PASS

MC12 [ND104 1.0 [ML/CL 112.0 | 15.0% | 126.7 | 18.4% | 107.0 | 95.5% | 3.4% PASS |Retest

ND106 |Acre 13 1.0 [CL 112.0 | 15.0% | 131.8 | 20.9% | 109.0 | 97.3% | 5.9% PASS |Retest
107 \ 1.0 [MLred 110.2 | 15.0% | 124.3 | 16.9% | 106.3 | 96.5% | 1.9% PASS
108 \ 1.0 [MLred 110.2 | 15.0% | 125.2 | 17.9% | 106.2 | 96.4% | 2.9% PASS
109 \ 1.0 [CL 112.0 | 15.0% | 129.0 | 21.6% | 106.1 | 94.7% | 6.6% PASS
110 \ 1.0 [ML/CL 112.0 | 15.0% | 1253 | 17.6% | 106.5 | 951% | 2.6% PASS
111 \ 1.0 [ML/CL 112.0 | 15.0% | 124.4 | 13.6% | 109.5 | 97.8% | -1.4% PASS

MC13 [ND106 1.0 [CL 112.0 | 15.0% | 131.8 | 16.7% | 112.9 |100.8% | 1.7% PASS |Retest

NOTES:

1. Maximum dry density (MDD) and optimum moisture content (OMC) determined by Standard Proctor (ASTM D 698), unless otherwise noted.
2. In-place wet density (WD), moisture content (MC), and calculated dry density (DD) determined with a Troxler Model 3440 nuclear moisture-density gauge
(ASTM D 5195), unless otherwise noted. Nuclear gauge probe depth is 4 inches on side slopes and 6 inces on top.
3. See attached plan for approx. test locations: ND = Nuclear Density, SD = Sand Cone Density, MC = Moisture Content, DC = Drive Cylinder, OP = One-Point Proctor
4. Compacted soil cap sample: Lite orange brown, clayey Silt (CL), with fine to coarse sand, MDD 112.0 pcf, OMC 15.0% (PGL Friction Angle Test, 6/19/2005).
Compacted soil cap sample: Silty Sand (SM), lite brown, MDD 115.6 pcf, OMC 14.0 (Geotechnics, 7/11/05).
Compacted soil cap sample: Sandy Silt (ML), red brown, MDD 110.2 pcf, OMC 15.0 (Geotechnics, 7/19/05).

HannuKemppinen
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e | Wi DAILY SUMMARY OF FIELD DENSITY TESTS
ENGINEERING, LNC.
Project: Partial Closure of Areas 1 and 3 Location: Davidson County, NC JEI Proj.: 379.00 Report No.: 8 Sheet: 20f4
Client: Davidson County Integrated Solid Waste Contractor: Shamrock Env. Corp. JEl Task: 35 Day of Wk: _ WE Date: 7/20/05
TEST PROCTOR MEASURED IN-PLACE IN-PLACE MC DEV. | PASS
TEST LOCATION El., SOIL TYPE MDD, | OMC, | WD, MC, DD, COMPACTION FROM OR NOTES
NO. ft pcf % pcf % pcf | ACTUAL | REQD oMC FAIL?
ND112 |Acre 14 1.0 |ML red 110.2 | 15.0% | 119.4 | 13.3% | 105.4 | 95.6% | 95% -1.7% PASS
113 1.0 |CL/ML mix 112.0 | 15.0% | 1285 | 14.1% | 112.6 |100.6%| -0.9% PASS
114 1.0 |CL 112.0 | 15.0% | 131.1 | 19.5% | 109.7 | 98.0% | 4.5% PASS
115 1.0 |CL 112.0 | 15.0% | 1284 | 19.9% | 107.1 | 95.6% | 4.9% PASS
116 1.0 |ML red 110.2 | 15.0% | 120.4 | 12.8% | 106.7 | 96.9% | -2.2% PASS
117 1.0 |ML red 110.2 | 15.0% | 120.3 | 13.0% | 106.5 | 96.6% | -2.0% PASS
MC14 |ND115 1.0 |CL/ML mix 112.0 | 15.0% | 128.4 | 16.3% | 1104 | 98.6% | 1.3% PASS |Retest
NOTES:

1. Maximum dry density (MDD) and optimum moisture content (OMC) determined by Standard Proctor (ASTM D 698), unless otherwise noted.
2. In-place wet density (WD), moisture content (MC), and calculated dry density (DD) determined with a Troxler Model 3440 nuclear moisture-density gauge
(ASTM D 5195), unless otherwise noted. Nuclear gauge probe depth is 4 inches on side slopes and 6 inces on top.
3. See attached plan for approx. test locations: ND = Nuclear Density, SD = Sand Cone Density, MC = Moisture Content, DC = Drive Cylinder, OP = One-Point Proctor
4. Compacted soil cap sample: Lite orange brown, clayey Silt (CL), with fine to coarse sand, MDD 112.0 pcf, OMC 15.0% (PGL Friction Angle Test, 6/19/2005).
Compacted soil cap sample: Silty Sand (SM), lite brown, MDD 115.6 pcf, OMC 14.0 (Geotechnics, 7/11/05).
Compacted soil cap sample: Sandy Silt (ML), red brown, MDD 110.2 pcf, OMC 15.0 (Geotechnics, 7/19/05).

HannuKemppinen
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DETERMINATION OF WATER CONTENT

Project: Davidson Co. partial Closure

Soil Description: Sandy Silt Sandy Clay mix

Unified Soil Class: ML-CL

Report No.: 8 Sheet: 3of4

Project No. 379.00 Task: 35
Day: WE Date: 7/20/2005

Tested By: HannuKemppinen

Checked By:

Procedure: ASTM D 4959 Standard Test Method for Water Content by Direct heating Method

WATER CONTENT

TEST NUMBER: MC-12

Corresponds with| ND104

Weight of container and wet soil, pounds

Measured in field (1) 1.515

Weight of container and dry soil, pounds

Measured in field (2) 1.370

Weight of water, pounds

(1)-2) _ (3)] 0.145

Weight of container, pounds

Measured in field (4) 0.580

Weight of dry soil, pounds

-4 (5)] 0.790

Water content, percent

3)(5x100  (6)] 18.4%

WATER CONTENT

TEST NUMBER:  MC-13

Corresponds with]  ND106

Weight of container and wet soil, pounds

Measured in field (1) 1.140

Weight of container and dry soil, pounds

Measured in field (2) 1.060

Weight of water, pounds

1)-2) _ (3)] 0.080

Weight of container, pounds

Measured in field (4) 0.580

Weight of dry soil, pounds

(2)-(4) (5) 0.480

Water content, percent

(3)/(5)x100 (6)] 16.7%

WATER CONTENT

TEST NUMBER: MC-14

Corresponds with| ND115

Weight of container and wet soil, pounds

Measured in field (1) 1.150

Weight of container and dry soil, pounds

Measured in field (2) 1.070

Weight of water, pounds

(1)-2) _ (3)] 0.080

Weight of container, pounds

Measured in field (4) 0.580

Weight of dry soil, pounds

(2)-(4) (5) 0.490

Water content, percent

3)(5)x100  (6)] 16.3%

WATER CONTENT

TEST NUMBER:

Corresponds with

Weight of container and wet soil, pounds

Measured in field (1)

Weight of container and dry soil, pounds

Measured in field (2)

Weight of water, pounds

(-2 @)

Weight of container, pounds

Measured in field (4)

Weight of dry soil, pounds

(2-4) )

Water content, percent

(3)(5)x100  (6)

COMMENTS:




> B i ' DAILY SUMMARY OF FIELD DENSITY TESTS
ENGINEERING, INC.

Project: Partjal Closure Location: Davidson County, NG JEIProj: 379.00 Report No.: FD- & Sheet: 4 of“‘{
Client: Davidson Gounty Integrated Solid Waste Contractor: Shamrock Environmental Corp. JEI Task: 35

Dayof Wk:_j/E  Date: F-2&-05
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S B i DAILY SUMMARY OF FIELD DENSITY TESTS

ENGINEERING, [

el

Project: Partial Closure of Areas 1 and 3 Location: Davidson County, NC JEI Proj.: 379.00 Report No.: 9 Sheet: 10f3

Client: Davidson County Integrated Solid Waste Contractor: Shamrock Env. Corp. JEl Task: 35 Day of Wk: MO Date: 7/25/05
TEST PROCTOR MEASURED IN-PLACE IN-PLACE MC DEV. | PASS

TEST LOCATION El, SOIL TYPE MDD, | OMC, | WD, MC, DD, COMPACTION FROM OR NOTES
NO. ft pcf % pcf % pcf | ACTUAL | REQD oMC FAIL?

ND118 [Acre 9 1.0 | CL 112.0 | 15.0% | 130.2 | 16.1% | 112.1 | 100.1% | 95% 1.1% PASS
119 V 1.0 | CL 112.0 | 15.0% | 127.2 | 15.8% | 109.8 | 98.1% | 0.8% PASS
120 \ 1.0 | CL 112.0 | 15.0% | 129.3 | 14.8% | 112.6 |100.6%| -0.2% PASS
121 V 1.0 | CL 115.6 | 14.0% | 131.2 | 14.8% | 1143 | 98.9% | 0.8% PASS
122 \ 1.0 | CL 1156 | 14.0% | 1304 | 145% | 113.9 | 985% | 0.5% PASS
123 V 1.0 | CL 112.0 | 15.0% | 126.2 | 14.4% | 110.3 | 98.5% | -0.6% PASS

MC15 [ND118 1.0 | CL 115.6 | 14.0% | 130.2 | 14.3% | 113.9 | 98.5% | 0.3% PASS |Retest

MC16 [ND122 10 | CL 1156 | 14.0% | 1304 | 12.8% | 115.6 |100.0% | -1.2% PASS |Retest

NOTES:

1. Maximum dry density (MDD) and optimum moisture content (OMC) determined by Standard Proctor (ASTM D 698), unless otherwise noted.
2. In-place wet density (WD), moisture content (MC), and calculated dry density (DD) determined with a Troxler Model 3440 nuclear moisture-density gauge
(ASTM D 5195), unless otherwise noted. Nuclear gauge probe depth is 4 inches on side slopes and 6 inces on top.
3. See attached plan for approx. test locations: ND = Nuclear Density, SD = Sand Cone Density, MC = Moisture Content, DC = Drive Cylinder, OP = One-Point Proctor
4. Compacted soil cap sample: Lite orange brown, clayey Silt (CL), with fine to coarse sand, MDD 112.0 pcf, OMC 15.0% (PGL Friction Angle Test, 6/19/2005).
Compacted soil cap sample: Silty Sand (SM), lite brown, MDD 115.6 pcf, OMC 14.0 (Geotechnics, 7/11/05).
Compacted soil cap sample: Sandy Silt (ML), red brown, MDD 110.2 pcf, OMC 15.0 (Geotechnics, 7/19/05).

HannuKemppinen
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DETERMINATION OF WATER CONTENT

Project: Davidson Co. partial Closure

Soil Description: Sandy Clay

Unified Soil Class: CL

Report No.: 9 Sheet: 20f3

Project No. 379.00 Task: 35
Day: MO Date: 7/25/2005

Tested By: HannuKemppinen

Checked By:

Procedure: ASTM D 4959 Standard Test Method for Water Content by Direct heating Method

WATER CONTENT

TEST NUMBER: MC-15

Corresponds with| ND118

Weight of container and wet soil, pounds

Measured in field (1) 1.220

Weight of container and dry soil, pounds

Measured in field (2) 1.140

Weight of water, pounds

(1)-2) ___3)] 0.080

Weight of container, pounds

Measured in field (4) 0.580

Weight of dry soil, pounds

-4 __(5)] 0.560

Water content, percent

3)(5)x100  (6)] 14.3%

WATER CONTENT

TEST NUMBER:  MC-16

Corresponds with| ND122

Weight of container and wet soil, pounds

Measured in field (1) 1.020

Weight of container and dry soil, pounds

Measured in field (2) 0.970

Weight of water, pounds

1)-2) _ (3)] 0.050

Weight of container, pounds

Measured in field (4) 0.580

Weight of dry soil, pounds

2-@ __ (5)] 0.390

Water content, percent

(3)/(5)x100 (6)] 12.8%

WATER CONTENT

TEST NUMBER:

Corresponds with

Weight of container and wet soil, pounds

Measured in field (1)

Weight of container and dry soil, pounds

Measured in field (2)

Weight of water, pounds

(-2 @)

Weight of container, pounds

Measured in field (4)

Weight of dry soil, pounds

(2-@4) ()

Water content, percent

(3)(5)x100  (6)

WATER CONTENT

TEST NUMBER:

Corresponds with

Weight of container and wet soil, pounds

Measured in field (1)

Weight of container and dry soil, pounds

Measured in field (2)

Weight of water, pounds

(-2 @)

Weight of container, pounds

Measured in field (4)

Weight of dry soil, pounds

(2-4) )

Water content, percent

(3)(5)x100  (6)

COMMENTS:
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Partial Closure
Davidson County Landfill
Gas Vent Installation

1. Kellett’s Drilling Services rig augers for gas vent borehole in the waste.

2. Shamrock Environmental installs vent pipe in the borehole.



Partial Closure
Davidson County Landfill
Gas Vent Installation

4. Bentonite pellets were placed over the stone to seal the hole above waste to surface.



Partial Closure
Davidson County Landfill
Gas Vent Installation

5. Solid pipe is through soil cap, perforated section through the waste.

6. Top of the gas vent bolted on after cover soil construction was completed.
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Precision Geosynthetic Laboratories
June 28, 2005

Henry Havener

SHAMROCK ENVIRONMENTAL
6106 Corporate Park Drive
Browns Summit, NC 27214

Dear Mr. Havener: RE: Davidson County Interface Shear

Thank you for consulting Precision Geosynthetic Laboratories for your material
testing needs.

It should be noted that the test specimen and test sample used for this report was believed
to be representative of the material produced under the designation herein stated.
However, these results are indicative of only the specimens that were actually tested. The
testing herein is based upon accepted industry practice as well as the test method listed.
Precision Geosynthetic Laboratories neither accepts responsibility for nor makes claims to
the final use and purpose of the material.

By accepting the data and results represented on this report, Client agrees to limit the
liability of Precision Geosynthetic Laboratories from Client and all other parties for claims
arising out of the use of this data to the cost for the respective test(s) represented in this
report, and Client agrees to indemnify and hold harmless Precision Geosynthetic
Laboratories from and against all liability in excess of the aforementioned limit.

The test data and all associated project information shall be held in confidence, not to be
reproduced except in full and disclosed to other parties with the authorization of the client.

It is a company policy to keep the physical records of each job for 2 years since the receipt
of the samples and keep the electronic file for 7 years. We will dispose the samples two
weeks after the final report is faxed to you. Should you want us to keep them for some
period of time, please advise us immediately.

If you have any questions or if we may be of further service, please do not hesitate to call
at 800-522-4599.

Sincerely,

PRECISION GEOSYNTHETIC LABORATORIES

Maria Espitia Cora B. Queja
Quality Assurance Vice President

Enclosure: (Job No.G050480)

1160 North Gilbert Street, Anaheim, CA. 92801, Tel# 714-520-9631, Fax#714-520-9637
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Precision Geosynthetic Laboratories

CLIENT: SHAMROCK ENVIRONMENTAL

PROJECT: Davidson County Interface Shear

SAMPLE IDENTIFICATIONS:

SAMPLE ID

Silky Sand

Soil Borrow #1

Geocomposite (R#TN-220-2-6)
Geocomposite

HD Microspike

GCL Bentomat ST(R#12547 L#452FA)

TESTS REQUIRED:

TEST METHOD

ASTM D6243
ASTM D5321

INTERFACE SHEAR TEST RESULTS
(PGL Job No. G050480)

PRECISION DATE RECEIVED

CONTROL

NUMBER

9132 06/07/05
9208 06/09/05
9209 06/09/05
9221 06/10/05
9326 06/16/05

DESCRIPTION

Interface Shear
Interface Shear

ORIGIN
OF

MATERIAL

SHAMROCK
Skaps

Skaps

Agru America
CETCO

TEST CONDITIONS: The samples were conditioned for a minimum one hour in the laboratory at 22 + 2°C (71.6 + 3.6°F)
and at 60 + 10% relative humidity prior to test.

TEST RESULTS:

The test results are summarized in Tables 1 through 8. The units in which the data are reported are included

on these tables.

PRECISION GEOSYNTHETIC LABORATORIES

Maria Espitia
Quality Assurance

Cora B. Queja
Vice President

1160 North Gilbert Street, Anaheim, CA. 92801, Tel# 714-520-9631, Fax#714-520-9637



TABLE CONFIG #1
CLIENT: SHAMROCK
PROJECT: DAVIDSON COUNTY

INTERFACE SHEAR TEST RESULT (ASTND5321)
PGL Job No. G050480
QC'd by:
Date: 06/28/2005

TEST CONFIGURATION CONFIG #1

| SOIL Borrow #1 09132 |

| Geocomposite (R#TN-220-2-6) 09208 |

TEST CONDITIONS:
SAMPLE PREPARATION:
1. The TOP box contained the soil .
Specimens were cut along machine direction to 14" x 17" for the BOTTOM box, with effective test area of 12" x 12".
2. Soil was compacted to 1064  pcf at 15 %
forming 2 inch layer in the TOP box.
3. Maximum Dry Density (MDD) of the soil is 112 pcf at 15% Optimum Moisture Content.
4. Moisture content of the Soil was 14.9% (as received).
CONSOLIDATION:

1. Each set of specimen was consolidated under FLOODED condition for 4 hrs @ normal load before shearing.
2. Normal loads were applied using DEAD WEIGHTS ~ for the highest load, DEAD WEIGHTS for the medium load
and DEAD WEIGHTS for the lowest load.
SHEAR TEST:
1. Shear test was conducted @ 0.040 in/ min.
2. Sheared @ minimum 3.0 inch horizontal displacement.
3. The test specimens were sheared in FLOODED condition
4. Test were performed in general accordance with ASTM D6243-98 / ASTM D5321-92

using Brainard-Kilman LG-112 Direct Shear machine with effective test area of 12 in X 12 in.

TEST RESULTS:

PEAK STRENGTH 3.0 " DISPLACEMENT STRENGTH
After Test
MC SHEAR PEAK SHEAR 3.0 " PLACEMENT
Normal Stress (Soil) STRESS SECANT ANGLE STRESS SECANT ANGLE
(psi) (psf) (%) (psf) (degrees) (psf) (degrees)
0.87 125 28 189 57 183 56
1.74 250 25.1 199 39 198 38
3.47 500 24.4 373 37 373 37
COHESION (psf): 102 96
COEFFICIENT OF FRICTION: 0.52 0.53
FRICTION ANGLE(degrees): 27.5 28.1

NOTE: The friction angles and cohesion results given here are based on mathematically determined best fit line.
OBSERVATIONS:
See Figure #1 and #2

Precision Geosynthetic Laboratories



Shear Stress (psf)

400 +

350

PGL Job Number: G050480 CONFIG #1
Project Name: DAVIDSON COUNTY
SOIL Borrow #1 09132

Geocomposite (R#TN-220-2-6) 09208
QC'd By:

Figure #1
Normal Stress/ Interface Stress
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TABLE CONFIG #2
CLIENT: SHAMROCK
PROJECT: DAVIDSON COUNTY

INTERFACE SHEAR TEST RESULT (ASTND5321)
PGL Job No. G050480
QC'd by:
Date: 06/28/2005

TEST CONFIGURATION CONFIG #2

| SOIL Borrow #1 09132 |

| Geocomposite (R#TN 220-2-6 09208 |
o

TEST CONDITIONS:
SAMPLE PREPARATION:
1. The TOP box contained the soil .
Specimens were cut along machine direction to 14" x 17" for the BOTTOM box, with effective test area of 12" x 12".
2. Soil was compacted to 1064  pcf at 15.8 %
forming 2 inch layer in the TOP box.
3. Maximum Dry Density (MDD) of the soil is 112 pcf at 15 % Optimum Moisture Content.
4. Moisture content of the Soil was 15.8% (as tested).
5. Moisture content of the Soil was 12.3 % (as received).
CONSOLIDATION:

1. Each set of specimen was consolidated under DRY condition for 4 hrs @ normal load before shearing.
2. Normal loads were applied using DEAD WEIGHTS ~ for the highest load, DEAD WEIGHTS  for the medium load
and DEAD WEIGHTE for the lowest load.
SHEAR TEST:
1. Shear test was conducted @ 0.040 in/ min.
2. Sheared @ minimum 3.0 inch horizontal displacement.
3. The test specimens were sheared in DRY condition
4. Test were performed in general accordance with ASTM D6243-98 / ASTM D5321-92

using Brainard-Kilman LG-112 Direct Shear machine with effective test area of 12 in X 12 in.

TEST RESULTS:

PEAK STRENGTH 3.0 " DISPLACEMENT STRENGTH
After Test
MC SHEAR PEAK SHEAR 3.0 " SPLACEMENT
Normal Stress (Soil) STRESS SECANT ANGLE STRESS SECANT ANGLE
(psi) (psf) (%) (psf) (degrees) (psf) (degrees)
0.87 125 155 124 45 121 44
1.74 250 15 202 39 200 39
3.47 500 15 400 39 370 37
COHESION (psf): 25 36
COEFFICIENT OF FRICTION: 0.74 0.67
FRICTION ANGLE(degrees): 36.6 33.7

NOTE: The friction angles and cohesion results given here are based on mathematically determined best fit line.
OBSERVATIONS:

See Figure #1 and #2

Precision Geosynthetic Laboratories



TABLE CONFIG #3
CLIENT: SHAMROCK
PROJECT: DAVIDSON COUNTY

INTERFACE SHEAR TEST RESULT (ASTND5321)
PGL Job No. G050480
QC'd by:
Date: 06/28/2005

TEST CONFIGURATION CONFIG #3

| Geocomposite (R#TN220-2-6) 09208

| HD Microspike 09221 |

TEST CONDITIONS:

SAMPLE PREPARATION:

1. Specimens were cut along machine direction to 14" x 19" for the upper box, and 14" x 17" for the lower box,
with an effective test area of 12" x 12".

CONSOLIDATION:

1. Each set of specimen was consolidated under FLOODED condition for 4 hrs @ normal load before shearing.
2. Normal loads were applied using DEAD WEIGHTS for the highest load, DEAD WEIGHTS for the medium load
and DEAD WEIGHTS for the lowest load.
SHEAR TEST:
1. Shear test was conducted @ 0.040 in/ min.
2. Sheared @ minimum 3.0 inch horizontal displacement.
3. The test specimens were sheared in FLOODED  condition
4. Test were performed in general accordance with ASTM D6243-98 / ASTM D5321-92

using Brainard-Kilman LG-112 Direct Shear machine with effective test area of 12 in X 12 in.

TEST RESULTS:

PEAK STRENGTH 3.0 " DISPLACEMENT STRENGTH
Asperity Heights SHEAR PEAK SHEAR 3.0 " 3PLACEMENT
Normal Stress (Before) (After) STRESS SECANT ANGLE STRESS SECANT ANGLE
(psi) (psf) (mils) (psf) (degrees) (psf) (degrees)
0.87 125 375 37.1 195 57 153 51
1.74 250 37.8 37 249 45 170 34
3.47 500 374 36.3 366 36 214 23
COHESION (psf): 137 131
COEFFICIENT OF FRICTION: 0.46 0.16
FRICTION ANGLE(degrees): 24.6 9.3

NOTE: The friction angles and cohesion results given here are based on mathematically determined best fit line.
OBSERVATIONS:
See Figure #1 and #2

Precision Geosynthetic Laboratories
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PGL Job Number: G050480 CONFIG #2
Project Name: DAVIDSON COUNTY
SOIL Borrow #1 09132

Geocomposite (R#TN 220-2-6) 09208
QC'd By:

Figure #1
Normal Stress/ Interface Stress
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Shear Stress (psf)

400 +

350

PGL Job Number: G050480 CONFIG #3
Project Name: DAVIDSON COUNTY
Geocomposite (R#TN220-2-6) 09208

HD Microspike 09221
QC'd By:

Figure #1
Normal Stress/ Interface Stress
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TABLE CONFIG #4
CLIENT: SHAMROCK
PROJECT: DAVIDSON COUNTY

INTERFACE SHEAR TEST RESULT (ASTMD5321)
PGL Job No. G050480
QC'd by:
Date: 06/28/2005

TEST CONFIGURATION CONFIG #4

| Geocomposite (R#TN220-2-6) 09208 |

| HD Microspike 09221 |

TEST CONDITIONS:

SAMPLE PREPARATION:

1. Specimens were cut along machine direction to 14" x 19" for the upper box, and 14" x 17" for the lower box,
with an effective test area of 12" x 12".

CONSOLIDATION:

1. Each set of specimen was consolidated under DRY condition for 4 hrs @ normal load before shearing.
2. Normal loads were applied using DEAD WEIGHTS ~ for the highest load, DEAD WEIGHTS  for the medium load
and DEAD WEIGHTS for the lowest load.
SHEAR TEST:
1. Shear test was conducted @ 0.040 in/ min.
2. Sheared @ minimum 3.0 inch horizontal displacement.
3. The test specimens were sheared in DRY condition
4. Test were performed in general accordance with ASTM D6243-98 / ASTM D5321-92

using Brainard-Kilman LG-112 Direct Shear machine with effective test area of 12 in X 12 in.

TEST RESULTS:

PEAK STRENGTH 3.0 " DISPLACEMENT STRENGTH
Asperity Heights SHEAR PEAK SHEAR 3.0 " 5PLACEMENT
Normal Stress (Before) (After) STRESS SECANT ANGLE STRESS SECANT ANGLE
(psi) (psf) (mils) (psf) (degrees) (psf) (degrees)
0.87 125 37.9 36.9 256 64 165 53
1.74 250 37.7 36.4 350 54 216 41
3.47 500 37.9 36.8 469 43 240 26
COHESION (psf): 197 153
COEFFICIENT OF FRICTION: 0.55 0.19
FRICTION ANGLE(degrees): 29.0 10.5

NOTE: The friction angles and cohesion results given here are based on mathematically determined best fit line.
OBSERVATIONS:
See Figure #1 and #2

Precision Geosynthetic Laboratories




PGL Job Number: G050480 CONFIG #4
Project Name: DAVIDSON COUNTY
Geocomposite (R#TN220-2-6) 09208

HD Microspike 09221
QC'd By:

Figure #1
Normal Stress/ Interface Stress
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Figure #2
Shear Stress/ Displacement Curve
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TABLE CONFIG #5
CLIENT: SHAMROCK
PROJECT: DAVIDSON COUNTY

INTERFACE SHEAR TEST RESULT (ASTM D6243)
PGL Job No. G050480

QC'd by:
Date: 06/28/2005
TEST CONFIGURATION CONFIG #5
HTORBOX:
| GCL Bentomat ST(R#12547 L#452FA) 09326 |
| HD Microspike 09221 |

—

TEST CONDITIONS:
SAMPLE PREPARATION:
1. The TOP box contained the GCL .
Specimens were cut along machine direction to 14" x 17" for the BOTTOM box, with effective test area of 12" x 12".

2. Moisture content of the GCL was18.6% (as received).
CONSOLIDATION:

1. Each set of specimen was consolidated under FLOODED condition for 4hrs @ normal load before shearing.
2. Normal loads were applied using DEAD WEIGHTS  for the highest load, DEAD WEIGHTS  for the medium load
and DEAD WEIGHTS for the lowest load.

SHEAR TEST:

1. Shear test was conducted @ 0.040 in/ min.

2. Sheared @ minimum 3.0 inch horizontal displacement.

3. The test specimens were sheared in FLOODED condition

4. Test were performed in general accordance with ASTM D6243-98 /| ASTM D5321-92

using Brainard-Kilman LG-112 Direct Shear machine with effective test area of 12 in X 12 in.

TEST RESULTS:

PEAK STRENGTH 3.0 " DISPLACEMENT STRENGTH
After
Test MC Asperity Heights SHEAR PEAK SHEAR 3.0 " DISPLACEMENT
Normal Stress (GCL) (Before) (After) STRESS SECANT ANGLE STRESS SECANT ANGLE
(psi) (psf) (%) (mils) (psf) (degrees) (psf) (degrees)
0.87 125 116.2 28.6 28 345 70 287 66
1.74 250 114.7 28.1 27.2 382 57 311 51
3.47 500 99.8 28.4 27.6 606 50 463 43
COHESION (psf): 233 211
COEFFICIENT OF FRICTION: 0.72 0.49
FRICTION ANGLE(degrees): 35.9 26.1

NOTE: The friction angles and cohesion results given here are based on mathematically determined best fit line.
OBSERVATIONS:
See Figure #1 and #2
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Shear Stress (psf)

PGL Job Number: G050480 CONFIG #5
Project Name: DAVIDSON COUNTY
GCL Bentomat ST(R#12547 L#452FA) 09326

HD Microspike 09221
QC'd By:

Figure #1
Normal Stress/ Interface Stress
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Shear Stress/ Displacement Curve
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TABLE CONFIG #6
CLIENT: SHAMROCK
PROJECT: DAVIDSON COUNTY

INTERFACE SHEAR TEST RESULT (ASTM D6243)
PGL Job No. G050480
QC'd by:
Date: 06/28/2005

TEST CONFIGURATION CONFIG #6

| GCL Bentomat ST (R#12547 L#452FA) 09326 |

| HD Microspike 09221 |

TEST CONDITIONS:
SAMPLE PREPARATION:
1. The TOP box contained the GCL .
Specimens were cut along machine direction to 14" x 17" for the BOTTOM box, with effective test area of 12" x 12".

2. Moisture content of the GCL was18.6% (as received).
CONSOLIDATION:

1. Each set of specimen was consolidated under DRY condition for 4hrs @ normal load before shearing.
2. Normal loads were applied using DEAD WEIGHTS  for the highest load, DEAD WEIGHTS  for the medium load
and DEAD WEIGHTS for the lowest load.
SHEAR TEST:
1. Shear test was conducted @ 0.040 in/ min.
2. Sheared @ minimum 3.0 inch horizontal displacement.
3. The test specimens were sheared in DRY condition

4. Test were performed in general accordance with ASTM D6243-98 / ASTM D5321-92
using Brainard-Kilman LG-112 Direct Shear machine with effective test area of 12 in X 12 in.

TEST RESULTS:

PEAK STRENGTH 3.0 " DISPLACEMENT STRENGTH
After Test
MC Asperity Heights SHEAR PEAK SHEAR 3.0 " SPLACEMENT
Normal Stress (GCL)  (Before) (After) STRESS SECANT ANGLE STRESS SECANT ANGLE
(psi) (psf) (%) (mils) (psf) (degrees) (psf) (degrees)
0.87 125 116.2 27.9 27 260 64 195 57
1.74 250 114.7 28.2 273 394 58 255 46
3.47 500 99.8 28.1 27.2 629 52 364 36
COHESION (psf): 143 141
COEFFICIENT OF FRICTION: 0.98 0.45
FRICTION ANGLE(degrees): 44.4 24.2

NOTE: The friction angles and cohesion results given here are based on mathematically determined best fit line.

OBSERVATIONS:
See Figure #1 and #2
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PGL Job Number: G050480 CONFIG #6
Project Name: DAVIDSON COUNTY
GCL Bentomat ST (R#12547 L#452FA) 09326

HD Microspike 09221
QC'd By:

Figure #1
Normal Stress/ Interface Stress
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Shear Stress/ Displacement Curve
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TABLE CONFIG #7
CLIENT: SHAMROCK
PROJECT: DAVIDSON COUNTY

INTERFACE SHEAR TEST RESULT (ASTMD6243)
PGL Job No. G050480
QC'd by:
Date: 06/28/2005

TEST CONFIGURATION CONFIG #7

| GCL Bentomat ST (R#12547 L#452FA) 09326 |

| Geocomposite 09209 |

TEST CONDITIONS:
SAMPLE PREPARATION:
1. The TOP box contained the GCL .
Specimens were cut along machine direction to 14" x 17" for the BOTTOM box, with effective test area of 12" x 12".
2. Moisture content of the GCL was 18.6 % (as received).
CONSOLIDATION:

1. Each set of specimen was consolidated under FLOODED condition for 4 hrs @ normal load before shearing.
2. Normal loads were applied using DEAD WEIGHTS ~ for the highest load, DEAD WEIGHTS for the medium load
and DEAD WEIGHTS for the lowest load.
SHEAR TEST:
1. Shear test was conducted @ 0.040 in/ min.
2. Sheared @ minimum 3.0 inch horizontal displacement.
3. The test specimens were sheared in FLOODED  condition
4. Test were performed in general accordance with ASTM D6243-98 / ASTM D5321-92

using Brainard-Kilman LG-112 Direct Shear machine with effective test area of 12 in X 12 in.

TEST RESULTS:

PEAK STRENGTH 3.0 " DISPLACEMENT STRENGTH
After Test
MC Asperity Heights SHEAR PEAK SHEAR 3.0 " PLACEMENT
Normal Stress (GCL) (Before) (After) STRESS SECANT ANGLE STRESS SECANT ANGLE
(psi) (psf) (%) (psf) (degrees) (psf) (degrees)
0.87 125 1443 20.6 19.8 170 54 132 47
1.74 250 124.4 234 43 179 36
3.47 500 111.4 20.8 18.8 314 32 235 25
COHESION (psf): 130 104
COEFFICIENT OF FRICTION: 0.37 0.27
FRICTION ANGLE(degrees): 20.5 15.0

NOTE: The friction angles and cohesion results given here are based on mathematically determined best fit line.
OBSERVATIONS:
See Figure #1 and #2

Precision Geosynthetic Laboratories




Shear Stress (psf)
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PGL Job Number: G050480 CONFIG #7
Project Name: DAVIDSON COUNTY
GCL Bentomat ST (R#12547 L#452FA) 09326

Geocomposite 09209
QC'd By:

Figure #1
Normal Stress/ Interface Stress
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TABLE CONFIG #8
CLIENT: SHAMROCK
PROJECT: DAVIDSON COUNTY

INTERFACE SHEAR TEST RESULT (ASTM D6243)
PGL Job No. G050480

QC'd by:
Date: 06/28/2005
TEST CONFIGURATION CONFIG #8
OP:BOX:
| GCL Bentomat ST (R#12547 L#452FA) 09326 |
| Geocomposite 09209 |

TEST CONDITIONS:
SAMPLE PREPARATION:
1. The TOP box contained the GCL .
Specimens were cut along machine direction to 14" x 17" for the BOTTOM box, with effective test area of 12" x 12".
CONSOLIDATION:

1. Each set of specimen was consolidated under DRY condition for 4hrs @ normal load before shearing.
2. Normal loads were applied using DEAD WEIGHTS  for the highest load, DEAD WEIGHTS for the medium load
and DEAD WEIGHTS for the lowest load.
SHEAR TEST:
1. Shear test was conducted @ 0.040 in/ min.
2. Sheared @ minimum 3.0 inch horizontal displacement.
3. The test specimens were sheared in DRY condition

4. Test were performed in general accordance with ASTM D6243-98 / ASTM D5321-92
using Brainard-Kilman LG-112 Direct Shear machine with effective test area of 12 in X 12 in.

TEST RESULTS:

PEAK STRENGTH 3.0 " DISPLACEMENT STRENGTH
SHEAR PEAK SHEAR 3.0 "3PLACEMENT
Normal Stress STRESS SECANT ANGLE STRESS SECANT ANGLE
(psi) (psf) (psf) (degrees) (psf) (degrees)
0.87 125 104 40 66 28
1.74 250 167 34 101 22
3.47 500 276 29 172 19
COHESION (psf): 50 31
COEFFICIENT OF FRICTION: 0.46 0.28
FRICTION ANGLE(degrees): 245 15.8

NOTE: The friction angles and cohesion results given here are based on mathematically determined best fit line.
OBSERVATIONS:
See Figure #1 and #2

150 001 - 2000

I-L =
I A=
Precision Geosynthetic Laboratories SRy e

QNTITEF




Shear Stress (psf)

PGL Job Number: G050480 CONFIG #8
Project Name: DAVIDSON COUNTY

GCL Bentomat ST (R#12547 L#452FA) 09326
Geocomposite 09209
QC'd By:
Figure #1
Normal Stress/ Interface Stress
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Shear Stress/ Displacement Curve
300 «
250
200
150
100 <
50 <
0

0.0 0.8 1.6 2.4 3.2

Displacement (in)

| —=—500PSF —#— 250PSF —— 125PSF |

P ap
Precision Geosynthetic Laboratories

150 9001 - 2000

E
gliigiaian
[




MAXIMUM DENSITY TEST ASTM D698

Job Name Precision Geosynthetic Lab. # G 050480 Date: 6/19/2005
Job No. 2001-068 By: SE
Boring/Sample No. C # 09132
Description: L. Orange Brown, Clayey Silt w. F.C. Sand
Method: A Mold Volume (cf): 0.0333 Blows: 25 Layers: 3
Specimen A B C D E
Total Wet Weight (Ibs) 3908 3973 3986 3955
Weight of Mold (Ibs) 2041 2041 2041 2041
Wet Weight of Soil (Ibs) 1867 1932 1945 1914
Wet Density (pcf) 123.5 127.8 128.6 126.6
Moisture Can No.
Dry Weight
Moisture Content (%) 12.4 14.4 16.9 18.4
Dry Density (pcf) 109.9 111.7 110.0 106.9
140
135

Maximum Density: 112.0 pcf
Optimum moisture : 15.0 %
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CETCO

800.527.9948 www.cetco.com

Date: 8/3/2005
Purchase Order: 200521

ORDER NUMBERS: 020078610, 020078612, 020078613, 020078614
Jennifer Battle
Mid America Lining

Union City, TN 38261
maljennifer@ken-tennwireless.com

To Whom it May Concern:

Please find enclosed the MQA/MQC test data package for Geosynthetic Clay Liner shipments to
Mid America Lining. The shipments left our Fairmount, Georgia plant on 8/2/2005.

If you have any questions regarding this information, please contact me at (706) 337-5316.

Sincerely,

Melanie King
Quality Assurance Coordinator
CETCO Fairmount Plant
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800.527.9948 www.cetco.com

GEOSYNTHETIC CLAY LINER
MANUFACTURING QUALITY ASSURANCE DATA PACKAGE

PROJECT NAME: Davidson_Cnty

CUSTOMER P.O.: 200521

ORDER NUMBERS: 020078610, 020078612, 020078613, 020078614
PREPARED FOR: Mid America Lining

CONTENTS:

Daily production and needle detection certification
GCL property specifications

Order packing list

GCL MQA tracking form

GCL manufacturing quality control test data
Bentonite clay certification

Raw material test results

PREPARED BY: Melanie King
Quality Assurance Coordinator
CETCO

234 Gordon St. S.E.

Fairmount GA, 30139
Telephone: (706) 337-5316

Fax: (706) 337-2215
E-Mail: melanie.king@cetco.com
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800.527.9948 www.cetco.com

PRODUCTION CERTIFICATION

PROJECT NAME: Davidson_Cnty
CUSTOMER P.O.: 200521
PREPARED FOR: Mid America Lining

CETCO affirms that these products meet the physical and chemical criteria listed on the
attached GCL property specification sheet.

NEEDLE REMOVAL AND DETECTION PROCEDURE

CETCO hereby affirms that all Bentomat® geosynthetic clay liner material manufactured
for this project is continually passed under a magnet for needle removal and then
screened with a metal detection device. Any detected needles, which can be identified
without damaging the GCL, are removed from the product.

Melanie King
Quality Assurance Coordinator
Colloid Environmental Technologies Co. (CETCO )
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LINING TECHNOLOGIES

800.527.9948

www.cetco.com

Ship Date: 8/2/2005
Order Numbers: 020078610, 020078612, 020078613, 020078614
Prepared For: Mid America Lining

The GCL raw materials and GCL finished product manufactured for the above-referenced
order number(s) are hereby certified to achieve the properties listed in the tables below.

GCL PROPERTY SPECIFICATIONS FOR BENTOMAT ST

Test Method] Test Method Property Test Frequency Certified Value
IASTM D 5891 |Bentonite Fluid Loss 1 per 50 Tons 18 ml Max

IASTM D 5993  |Bentonite Mass/Area 40,000 sq ft (4000 sqm) 0.75 Ib /sq ft (3.6 kg/sq m) Min
IASTM D 5890 |Bentonite Swell Index 1 per 50 Tons 24 ml/2g Min

IASTM D 4632  |GCL Grab Strength 200,000 sq ft (20,000 sg m)J90 Ibs (400 N) MARV

IASTM D 6768 JGCL Grab Strength 200,000 sq ft (20,000 sg m){22.5 Ibs/in (40 N/cm) MARV
JASTM D 6243  JGCL Hydrated Internal Shear StrengthjPeriodic 6500 psf (311 kPa) typ @ 10,800 psf]
IASTM D 5321 |GCL Hydrated Internal Shear Strength|Periodic 500 psf (24 kPa) typ @ 200 psf
IASTM D 5887 JGCL Hydraulic Conductivity Weekly 5 x 10"-9 cm/ sec Max

IASTM D 5887 JGCL Index Flux [Weekly 1 x 10"-8 m"3/m”2/sec Max
IASTM D 6496 JGCL Peel Strength 40,000 sq ft (4000 sqm)  |2.5 Ibs/in (4.4 N/cm) Min
IASTM D 4632 JGCL Peel Strength 40,000 sq ft (4000 sqm) |15 Ibs (65 N) Min

Bentonite property tests are performed at a bentonite processing facility before shipment to CETCO's production facility.
All tensile testing is in the machine direction.

FABRIC SUPPLIER REQUIREMENTS FOR BENTOMAT ST

Raw Material test method |mass per area) units
Nonwoven Cover Fabric IASTM D 5261 6.0 0z/yd2
Bentomat ST Woven Base FabricjASTM D 5261 3.2 0z/yd2

Fabric certifications from our raw material suppliers are on file at our production facility.

CETCO's MQA laboratory is GAl-accredited (www.geosynthetic-institute.org/gai/lab.html).

Melanie King
Quality Assurance Coordinator
CETCO Fairmount Plant



800.527.9948

CETTCO

LINING TECHNOLOGIES

www.cetco.com

GCL ORDER PACKING LIST
GCL shipped for certification package number 020078610

Order # Product Lot Number|[Roll Number Le(?gth V\?f%th Square Ft V\éﬁ;g)ht
020078612|[FA-BENTOMAT ST| 200518FA | 00001856 150 15 2250 2615
020078612||[FA-BENTOMAT ST| 200528FA | 00003566 150 15 2250 3451
020078612||[FA-BENTOMAT ST| 200529FA | 00003643 150 15 2250 3530
020078613|[FA-BENTOMAT ST| 200529FA [ 00003727 150 15 2250 2765
020078612||[FA-BENTOMAT ST| 200529FA | 00003734 150 15 2250 2747
020078613|[FA-BENTOMAT ST| 200529FA | 00003736 150 15 2250 2743
020078613|[FA-BENTOMAT ST| 200529FA | 00003738 150 15 2250 2735
020078613|[FA-BENTOMAT ST| 200529FA | 00003739 150 15 2250 2720
020078613|[FA-BENTOMAT ST| 200529FA [ 00003741 150 15 2250 2723
020078613|[FA-BENTOMAT ST| 200529FA | 00003742 150 15 2250 2718
020078613|[FA-BENTOMAT ST| 200529FA | 00003746 150 15 2250 2709
020078613|[FA-BENTOMAT ST| 200529FA | 00003747 150 15 2250 2710
020078613|[FA-BENTOMAT ST| 200529FA | 00003748 150 15 2250 2717
020078613|[FA-BENTOMAT ST| 200529FA [ 00003751 150 15 2250 2721
020078613|[FA-BENTOMAT ST| 200529FA | 00003753 150 15 2250 2718
020078613|[FA-BENTOMAT ST| 200529FA | 00003754 150 15 2250 2720
020078614|[FA-BENTOMAT ST| 200529FA | 00003756 150 15 2250 2786
020078613|[FA-BENTOMAT ST| 200529FA | 00003767 150 15 2250 2767
020078614|[FA-BENTOMAT ST| 200529FA [ 00003769 150 15 2250 2781
020078614|[FA-BENTOMAT ST| 200529FA | 00003773 150 15 2250 2781
020078613|[FA-BENTOMAT ST| 200529FA | 00003774 150 15 2250 2805
020078614|[FA-BENTOMAT ST| 200529FA | 00003775 150 15 2250 2805
020078614|[FA-BENTOMAT ST| 200529FA | 00003778 150 15 2250 2786
020078614|[FA-BENTOMAT ST| 200529FA [ 00003780 150 15 2250 2786
020078614|[FA-BENTOMAT ST| 200529FA | 00003782 150 15 2250 2795
020078614|[FA-BENTOMAT ST| 200529FA | 00003784 150 15 2250 2802
020078614|[FA-BENTOMAT ST| 200529FA | 00003789 150 15 2250 2775




Order # Product Lot Number|[Roll Number Le(?tg)th V\E'f%th Square Ft V\éft')g)ht
020078612||[FA-BENTOMAT ST| 200529FA | 00003805 150 15 2250 2656
020078612|[FA-BENTOMAT ST| 200529FA [ 00003821 150 15 2250 2683
020078612||[FA-BENTOMAT ST| 200529FA | 00003822 150 15 2250 2695
020078612||[FA-BENTOMAT ST| 200529FA | 00003823 150 15 2250 2664
020078612||[FA-BENTOMAT ST| 200529FA | 00003825 150 15 2250 2695
020078614|[FA-BENTOMAT ST| 200529FA | 00003827 150 15 2250 2715
020078614|[FA-BENTOMAT ST| 200529FA | 00003833 150 15 2250 2726
020078614|[FA-BENTOMAT ST| 200529FA | 00003834 150 15 2250 2705
020078614|[FA-BENTOMAT ST| 200529FA | 00003836 150 15 2250 2700
020078613|[FA-BENTOMAT ST| 200529FA | 00003837 150 15 2250 2667
020078614|[FA-BENTOMAT ST| 200529FA | 00003838 150 15 2250 2692
020078613|[FA-BENTOMAT ST| 200529FA | 00003839 150 15 2250 2690
020078612||[FA-BENTOMAT ST| 200529FA | 00003874 150 15 2250 2706
020078612||[FA-BENTOMAT ST| 200529FA | 00003879 150 15 2250 2840
020078614|[FA-BENTOMAT ST| 200529FA | 00003882 150 15 2250 2840
020078614|[FA-BENTOMAT ST| 200529FA | 00003932 150 15 2250 2760
020078614||FA-BENTOMAT ST|[ 200529FA 00004124 150 15 2250 2825
020078610|[FA-BENTOMAT ST| 200530FA | 00004663 150 15 2250 2873
020078610|[FA-BENTOMAT ST| 200531FA | 00004839 150 15 2250 2878
020078612||[FA-BENTOMAT ST| 200531FA | 00004879 150 15 2250 2900
020078610|[FA-BENTOMAT ST| 200531FA | 00004899 150 15 2250 2883
020078610|(FA-BENTOMAT ST| 200531FA | 00004900 150 15 2250 2851
020078612||[FA-BENTOMAT ST| 200531FA | 00004901 150 15 2250 2852
020078610|[FA-BENTOMAT ST| 200531FA | 00004902 150 15 2250 2834
020078610|[FA-BENTOMAT ST| 200531FA | 00004903 150 15 2250 2840
020078610|[FA-BENTOMAT ST| 200531FA | 00004910 150 15 2250 2855
020078610|(FA-BENTOMAT ST| 200531FA | 00004913 150 15 2250 2875
020078612||[FA-BENTOMAT ST| 200531FA | 00004914 150 15 2250 2891
020078610|[FA-BENTOMAT ST| 200531FA | 00004915 150 15 2250 2897
020078610|[FA-BENTOMAT ST| 200531FA | 00004916 150 15 2250 2888
020078612||[FA-BENTOMAT ST| 200531FA | 00004987 150 15 2250 2846
020078612|[FA-BENTOMAT ST| 200531FA | 00004990 150 15 2250 2822




Order # Product Lot Number|[Roll Number Le(?t%th V\E'f%th Square Ft V\éft')g)ht
020078610|[FA-BENTOMAT ST| 200531FA | 00004995 150 15 2250 2820
020078610|(FA-BENTOMAT ST| 200531FA | 00004996 150 15 2250 2827
020078610|[FA-BENTOMAT ST| 200531FA | 00004997 150 15 2250 2828
020078610|[FA-BENTOMAT ST| 200531FA | 00005022 150 15 2250 2827
020078610|[FA-BENTOMAT ST| 200531FA | 00005024 150 15 2250 2818
020078610|[FA-BENTOMAT ST| 200531FA | 00005025 150 15 2250 2800
020078612|[FA-BENTOMAT ST| 200532FA | 00005111 150 15 2250 2866

Totals:[|9900 (990 (148500 [[184741

Total Number of Rolls Certified: 66




800.527.9948

GCL MQA TRACKING FORM

__—'“‘;-j f .
CEITCO
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Listing of finished and raw materials used to produce certification package number 020078610

GCL Geotextiles Clay
FA-BENTOMAT ST FA-N/W-WHITE-ST FA-WOVEN-ST|FA-CG 50-ST

GCL Lot #|GCL Roll #||Roll # Tested| Cap Lot # |Cap Roll #||ROII # Tested| Base Roll # Clay Lot #
200518FA (/00001856 {|00001855 2003487206 2004895498 636305
200528FA [|00003566 ||00003556 2005764727 2005658491 669110
200529FA [/00003643 ||00003726 2005764837 2005390905 669110
200529FA (00003727 ||00003708 2005856907 2005342210 669112
200529FA (/00003734 {l00003708 2005856908 2005342210 669112
200529FA (/00003736 {|00003708 2005856908 2005576316 669112
200529FA (/00003738 ||00003708 2005856908 2005576316 669112
200529FA [/00003739 ||00003708 2005856908 2005576316 669112
200529FA [00003741 ]|00003708 2005856908 2005576316 669112
200529FA (/00003742 ||00003742 2005856908 2005576316 669112
200529FA (/00003746 [|00003742 2005856914 2005576316 669112
200529FA (/00003747 ||00003742 2005856914 2005576316 669112
200529FA (/00003748 ||00003742 2005856914 2005576316 669112
200529FA [/00003751 ||00003742 2005856914 2005576316 669112
200529FA (/00003753 [|00003742 2005856909 2005576316 669112
200529FA (/00003754 ||00003742 2005856909 2005576316 669112
200529FA (/00003756 ||00003742 2005856909 2005576316 669112
200529FA [/00003767 ||00003760 (2005856942 2005603764 669112
200529FA (/00003769 ||00003760  [)2005856942 2005603764 669112
200529FA [l00003773 |(00003760 (12005856946 2005603764 669112
200529FA [|00003774 |(00003760 (12005856946 2005603764 669112
200529FA (00003775 ||00003760  [|2005856946 2005603764 669112
200529FA (/00003778 ||00003777 2005856946 2005603764 669112
200529FA [/00003780 ||00003777 2005856919 2005603764 669112
200529FA (/00003782 ||00003777 2005856919 2005603764 669112
200529FA (/00003784 [|00003777 2005856919 2005603764 669112
200529FA (/00003789 ||00003777 2005856919 2005604770 669112
200529FA (00003805 ||00003790  [12005880396 2005604770 669112
200529FA (00003821 ||00003812 2005880389 2005276365 669112




GCL Lot #|/GCL Roll #|Roll # Tested| Cap Lot # |Cap Roll #[Roll # Tested| Base Roll # | Clay Lot #
200529FA |(00003822 (00003812 2005880389 2005589161 669112
200529FA |(00003823 (00003812 2005880389 2005589161 669112
200529FA (00003825 (00003812 2005880389 2005589161 669112
200529FA (00003827 (00003812 2005880386 2005589161 669112
200529FA [|00003833 (/00003830 2005880386 2005589161 669114
200529FA [|00003834 (/00003830 2005880386 2005589161 669114
200529FA |(00003836 (00003830 2005880386 2005589161 669114
200529FA (00003837 00003830 2005880398 2005589161 669114
200529FA ](00003838 00003830 2005880398 2005589161 669114
200529FA [|00003839 (/00003830 2005880398 2005589161 669114
200529FA |(00003874 (00003865 2005880391 2005589301 669114
200529FA |(00003879 (00003865 2005856941 2005589301 669114
200529FA |(00003882 (00003865 2005856941 2005589301 669114
200529FA |(00003932 (00003921 2005880443 2005567786 669120
200529FA (|00004124 00004121 2005856931 2005386776 664294
200530FA |(00004663 (00004648 547 2005774824 664260
200531FA |(00004839 (00004826 199 2005470621 664301
200531FA |(00004879 (00004879 240 2005470227 669124
200531FA |(00004899 |(00004899 462 2005579645 669124
200531FA [|00004900 [00004899 462 2005579645 669124
200531FA |(00004901 (00004899 462 2005579645 669124
200531FA |(00004902 }(00004899 462 2005579645 669124
200531FA |(00004903 (00004899 462 2005579645 669124
200531FA |(00004910 }(00004899 232 2005579645 669124
200531FA [|00004913 [/00004899 232 2005579645 669124
200531FA |(00004914 (00004899 232 2005579645 669124
200531FA |(00004915 [(00004899 232 2005579645 669124
200531FA |(00004916 (00004899 232 2005579645 669124
200531FA |(00004987 ](00004981 2005947200 2005765040 664302
200531FA [|00004990 [00004981 2005947200 2005765040 664302
200531FA |(00004995 (00004981 2005947200 2005765040 664302
200531FA |(00004996 [(00004981 2005947200 2005765040 664302
200531FA |(00004997 ](00004981 2005947203 2005765040 664302
200531FA |(00005022 }(00005017 2005988646 2005589159 664302
200531FA [|00005024 00005017 2005988646 2005589159 664302




GCL Lot #|/GCL Roll #|Roll # Tested| Cap Lot # |Cap Roll #[Roll # Tested| Base Roll # | Clay Lot #
200531FA |(00005025 [00005017 2005988646 2005589159 664302
200532FA |(00005111 }(00005099 2005988650 2005831619 668818
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GCL MANUFACTURING QUALITY CONTROL TEST DATA

The following rolls in GCL certification package number 020078610 have been tested in our production facilit

Product Lot # Tested|Roll # Tested Mass Area Grab Strength| Peel Strength

Standard Test Method:|ASTM D 5993 ASTM D 4632 [[ASTM D 4632

Standard Specification:[0.75 Ib/sq ft MARV|90lbs MARV [15lbs MARV
FA-BENTOMAT ST| 200518FA 00001855 0.81 177.9 35.5
FA-BENTOMAT ST|| 200528FA 00003556 1.14 188.3 34.3
FA-BENTOMAT ST|| 200529FA 00003708 0.87 131.3 32.7
FA-BENTOMAT ST|| 200529FA 00003742 0.88 131.3 27.5
FA-BENTOMAT ST|| 200529FA 00003760 0.88 198.2 33.7
FA-BENTOMAT ST|| 200529FA 00003777 0.91 198.2 31.6
FA-BENTOMAT ST|| 200529FA 00003790 0.81 198.2 335
FA-BENTOMAT ST|| 200529FA 00003812 0.85 198.2 31.6
FA-BENTOMAT ST|| 200529FA 00003830 0.89 198.2 20.3
FA-BENTOMAT ST|| 200529FA 00003865 0.90 190.6 32.8
FA-BENTOMAT ST|| 200529FA 00003921 0.88 190.6 29.7
FA-BENTOMAT ST|| 200529FA 00004121 0.91 223.4 43.4
FA-BENTOMAT ST|| 200530FA 00004648 0.86 294.8 32.3
FA-BENTOMAT ST| 200531FA 00004826 0.87 285.2 44.6
FA-BENTOMAT ST|| 200531FA 00004879 0.86 281.7 28.9
FA-BENTOMAT ST|| 200531FA 00004899 0.88 281.7 31.2
FA-BENTOMAT ST| 200531FA 00004981 0.84 197.1 34.5
FA-BENTOMAT ST|| 200531FA 00005017 0.84 197.1 30

ASTM test methods and property specifications per CETCO standard unless non-standard specifications were requested.

Any non-standard property specifications requested for this order are noted on the attached GCL property specifications sheet.

lab.
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AMERICAN COLLOID COMPANY
BENTONITE CLAY CERTIFICATION

The Bentonite Clay used to produce Order 020078610
has been certified by American Colloid with the following test results

ACC Order Num Moist Swell Fluid Loss [[Retained 8m|Passing 200m
Test Method:|[ASTM D 2216/ ASTM D 5890[[ASTM D 5891[[ASTM C 136|ASTM C 136
Specification:[[12.0% Max  [[24 Min 18.0% Max (/0% 1.0% Max
636305 11.2 26.0 15.6 0.0 0.8
664260 10.8 28.0 13.0 0.0 0.3
669110 9.8 25.0 16.4 0.0 0.5
669112 10.0 25.0 16.4 0.0 0.2
669114 9.4 26.0 16.8 0.0 0.8
669120 9.0 33.0 16.8 0.0 0.7
664294 11.2 25.0 14.4 0.0 0.4
669124 9.1 32.0 16.8 0.0 0.6
664302 11.2 27.0 14.8 0.0 0.3
664301 10.8 29.0 15.6 0.0 0.3
668818 10.0 27.0 14.0 0.0 0.5

Tests approved by

Moses Briseno

American Colloid Company
Quality Assurance Coordinator
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GEOTEXTILE TEST RESULTS FROM MATERIAL SUPPLIERS

The GCL in certification package number 020078610was manufactured
with geotextiles which were tested with the following results.

IBASE |
Material Supplier|[Roll Number Mg\;?yggea Grablf)';renth
SI 82TEX 2004895498 3.5 182.0
SI 82TEX 2005276365 3.5 152.0
SI 82TEX 2005342210 3.5 165.0
SI 82TEX 2005386776 3.5 165.0
SI 82TEX 2005390905 35 158.0
SI 82TEX 2005470227 3.5 156.0
SI 82TEX 2005470227 3.5 156.0
SI 82TEX 2005470621 3.3 166.0
SI 82TEX 2005470621 3.3 166.0
SI 82TEX 2005567786 3.4 148.0
SI 82TEX 2005567786 3.4 148.0
SI 82TEX 2005576316 5.4 169.0
SI 82TEX 2005576316 5.4 169.0
SI 82TEX 2005579645 3.5 168.0
SI 82TEX 2005579645 35 168.0
SI 82TEX 2005589159 3.5 158.0
SI 82TEX 2005589159 3.5 158.0
SI 82TEX 2005589161 3.5 158.0
SI 82TEX 2005589301 3.6 160.0
SI 82TEX 2005603764 3.6 157.0
SI 82TEX 2005603764 3.6 157.0
SI 82TEX 2005604770 3.6 159.0
SI 82TEX 2005604770 3.6 175.0
SI 82TEX 2005658491 3.5 176.0
SI 82TEX 2005658491 3.5 175.6
SI 82TEX 2005765040 3.5 156.0
SI 82TEX 2005774824 3.5 164.0
SI 82TEX 2005831619 35 173.0
e |
Material Supplier|[Roll Number Mg?yg\;ea Grablﬁ';renth
S1 650 2005764727 7.3 97.4
S| 650 2005856913 6.0 85.1




SI 650 2005856940 6.8 93.7
SI 650 2005856942 6.8 93.7
SI 650 2005880386 7.3 83.0
SI 650 2005880398 7.0 74.9
SI 650 2005880443 6.4 63.5
SI 650 2005764837 7.4 86.6
SI 650 2005856917 7.0 94.5
SI 650 2005856944 7.0 90.3
SI 650 2005880391 7.0 74.9
SI 650 2005988646 6.8 52.2
CV-Non Woven 240 7.3 43.4
CV-Non-Woven 547 6.9 43.4
CV-Non-Woven 199 6.4 25.7
SI 650 2003487206 7.0 102.2
SI 650 2005947197 7.1 59.0
SI 650 2005947202 6.8 64.5
SI 650 2005988650 6.3 56.7
SI 650 2005880396 7.0 74.9
CV-Non Woven 232 7.1 53.7
SI 650 2005856906 7.0 83.9
CV-Non-Woven 445 8.1 62.9
SI 650 2005856931 6.7 86.6
SI 650 2005880389 7.3 83.0

Certifications from our suppliers are on file at our production facility.

An ™" or 'PT" indicates supplier certifications were unavailable prior to

shipping so testing was performed at a CETCO lab.
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Date: 8/2/2005
Purchase Order: 200521

ORDER NUMBERS: 020078607, 020078608, 020078609, 020078611
Jennifer Battle
Mid America Lining

Union City, TN 38261
maljennifer@ken-tennwireless.com

To Whom it May Concern:

Please find enclosed the MQA/MQC test data package for Geosynthetic Clay Liner shipments to
Mid America Lining. The shipments left our Fairmount, Georgia plant on 8/1/2005.

If you have any questions regarding this information, please contact me at (706) 337-5316.

Sincerely,

Melanie King
Quality Assurance Coordinator
CETCO Fairmount Plant
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GEOSYNTHETIC CLAY LINER
MANUFACTURING QUALITY ASSURANCE DATA PACKAGE

PROJECT NAME: Davidson_Cnty

CUSTOMER P.O.: 200521

ORDER NUMBERS: 020078607, 020078608, 020078609, 020078611
PREPARED FOR: Mid America Lining

CONTENTS:

Daily production and needle detection certification
GCL property specifications

Order packing list

GCL MQA tracking form

GCL manufacturing quality control test data
Bentonite clay certification

Raw material test results

PREPARED BY: Melanie King
Quality Assurance Coordinator
CETCO

234 Gordon St. S.E.

Fairmount GA, 30139
Telephone: (706) 337-5316

Fax: (706) 337-2215
E-Mail: melanie.king@cetco.com
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PRODUCTION CERTIFICATION

PROJECT NAME: Davidson_Cnty
CUSTOMER P.O.: 200521
PREPARED FOR: Mid America Lining

CETCO affirms that these products meet the physical and chemical criteria listed on the
attached GCL property specification sheet.

NEEDLE REMOVAL AND DETECTION PROCEDURE

CETCO hereby affirms that all Bentomat® geosynthetic clay liner material manufactured
for this project is continually passed under a magnet for needle removal and then
screened with a metal detection device. Any detected needles, which can be identified
without damaging the GCL, are removed from the product.

Melanie King
Quality Assurance Coordinator
Colloid Environmental Technologies Co. (CETCO )
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Ship Date: 8/1/2005
Order Numbers: 020078607, 020078608, 020078609, 020078611
Prepared For: Mid America Lining

The GCL raw materials and GCL finished product manufactured for the above-referenced
order number(s) are hereby certified to achieve the properties listed in the tables below.

GCL PROPERTY SPECIFICATIONS FOR BENTOMAT ST

Test Method] Test Method Property Test Frequency Certified Value
IASTM D 5891 |Bentonite Fluid Loss 1 per 50 Tons 18 ml Max

IASTM D 5993  |Bentonite Mass/Area 40,000 sq ft (4000 sqm) 0.75 Ib /sq ft (3.6 kg/sq m) Min
IASTM D 5890 |Bentonite Swell Index 1 per 50 Tons 24 ml/2g Min

IASTM D 4632  |GCL Grab Strength 200,000 sq ft (20,000 sg m)J90 Ibs (400 N) MARV

IASTM D 6768 JGCL Grab Strength 200,000 sq ft (20,000 sg m){22.5 Ibs/in (40 N/cm) MARV
JASTM D 6243  JGCL Hydrated Internal Shear StrengthjPeriodic 6500 psf (311 kPa) typ @ 10,800 psf]
IASTM D 5321 |GCL Hydrated Internal Shear Strength|Periodic 500 psf (24 kPa) typ @ 200 psf
IASTM D 5887 JGCL Hydraulic Conductivity Weekly 5 x 10"-9 cm/ sec Max

IASTM D 5887 JGCL Index Flux [Weekly 1 x 10"-8 m"3/m”2/sec Max
IASTM D 6496 JGCL Peel Strength 40,000 sq ft (4000 sqm)  |2.5 Ibs/in (4.4 N/cm) Min
IASTM D 4632 JGCL Peel Strength 40,000 sq ft (4000 sqm) |15 Ibs (65 N) Min

Bentonite property tests are performed at a bentonite processing facility before shipment to CETCO's production facility.
All tensile testing is in the machine direction.

FABRIC SUPPLIER REQUIREMENTS FOR BENTOMAT ST

Raw Material test method |mass per area) units
Nonwoven Cover Fabric IASTM D 5261 6.0 0z/yd2
Bentomat ST Woven Base FabricjASTM D 5261 3.2 0z/yd2

Fabric certifications from our raw material suppliers are on file at our production facility.

CETCO's MQA laboratory is GAl-accredited (www.geosynthetic-institute.org/gai/lab.html).

Melanie King
Quality Assurance Coordinator
CETCO Fairmount Plant
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GCL ORDER PACKING LIST
GCL shipped for certification package number 020078607

Order # Product Lot Number|[Roll Number Le(?gth V\?f%th Square Ft V\éﬁ;g)ht
020078611|[FA-BENTOMAT ST| 200528FA | 00003615 150 15 2250 3410
020078607|[FA-BENTOMAT ST| 200528FA | 00003638 150 15 2250 3404
020078611|[FA-BENTOMAT ST| 200529FA | 00003824 150 15 2250 2672
020078607|(FA-BENTOMAT ST| 200530FA [ 00004315 150 15 2250 2815
020078607|[FA-BENTOMAT ST| 200530FA | 00004466 150 15 2250 2844
020078611|[FA-BENTOMAT ST| 200530FA | 00004488 150 15 2250 2763
020078609|[FA-BENTOMAT ST| 200530FA | 00004667 150 15 2250 2839
020078609|[FA-BENTOMAT ST| 200530FA | 00004668 150 15 2250 2804
020078611|[FA-BENTOMAT ST| 200531FA [ 00004777 150 15 2250 2918
020078611|[FA-BENTOMAT ST| 200531FA | 00004790 150 15 2250 2870
020078611|[FA-BENTOMAT ST| 200531FA | 00004791 150 15 2250 2872
020078611|[FA-BENTOMAT ST| 200531FA | 00004808 150 15 2250 2853
020078611|[FA-BENTOMAT ST| 200531FA | 00004829 150 15 2250 2864
020078609|[FA-BENTOMAT ST| 200531FA | 00004840 150 15 2250 2881
020078608|[FA-BENTOMAT ST| 200531FA | 00004876 150 15 2250 2887
020078609|[FA-BENTOMAT ST| 200531FA | 00004883 150 15 2250 2950
020078609|[FA-BENTOMAT ST| 200531FA | 00004884 150 15 2250 2866
020078609|[FA-BENTOMAT ST| 200531FA | 00004885 150 15 2250 2863
020078608|[FA-BENTOMAT ST| 200531FA | 00004887 150 15 2250 2853
020078608|[FA-BENTOMAT ST| 200531FA | 00004891 150 15 2250 2878
020078608|[FA-BENTOMAT ST| 200531FA | 00004892 150 15 2250 2894
020078609|[FA-BENTOMAT ST| 200531FA | 00004894 150 15 2250 2887
020078608|[FA-BENTOMAT ST| 200531FA | 00004895 150 15 2250 2879
020078609|(FA-BENTOMAT ST| 200531FA [ 00004911 150 15 2250 2763
020078608|[FA-BENTOMAT ST| 200531FA | 00004917 150 15 2250 2881
020078608|[FA-BENTOMAT ST| 200531FA | 00004919 150 15 2250 3184
020078607|[FA-BENTOMAT ST| 200531FA | 00004924 150 15 2250 2866




Order # Product Lot Number|[Roll Number Le(?tg)th V\E'f%th Square Ft V\éft')g)ht
020078608|[FA-BENTOMAT ST| 200531FA | 00004925 150 15 2250 2871
020078607|[FA-BENTOMAT ST| 200531FA | 00004926 150 15 2250 2872
020078609|[FA-BENTOMAT ST| 200531FA | 00004927 150 15 2250 2874
020078609||[FA-BENTOMAT ST| 200531FA | 00004928 150 15 2250 2840
020078609||[FA-BENTOMAT ST| 200531FA | 00004929 150 15 2250 2875
020078607|[FA-BENTOMAT ST| 200531FA | 00004930 150 15 2250 2885
020078607|[FA-BENTOMAT ST| 200531FA | 00004933 150 15 2250 2839
020078607|[FA-BENTOMAT ST| 200531FA | 00004939 150 15 2250 2823
020078611|[FA-BENTOMAT ST| 200531FA | 00004940 150 15 2250 2902
020078607|[FA-BENTOMAT ST| 200531FA | 00004948 150 15 2250 2873
020078607|[FA-BENTOMAT ST| 200531FA | 00004949 150 15 2250 2865
020078607|[FA-BENTOMAT ST| 200531FA | 00004950 150 15 2250 2856
020078607|[FA-BENTOMAT ST| 200531FA | 00004952 150 15 2250 2852
020078607|[FA-BENTOMAT ST| 200531FA | 00004953 150 15 2250 2844
020078611||[FA-BENTOMAT ST| 200531FA | 00004956 150 15 2250 2868
020078608|[FA-BENTOMAT ST| 200531FA | 00004958 150 15 2250 2841
020078611|[FA-BENTOMAT ST| 200531FA | 00004959 150 15 2250 2836
020078609||[FA-BENTOMAT ST| 200531FA | 00004960 150 15 2250 2850
020078607|[FA-BENTOMAT ST| 200531FA | 00004961 150 15 2250 2845
020078611||[FA-BENTOMAT ST| 200531FA | 00004964 150 15 2250 2843
020078611||[FA-BENTOMAT ST| 200531FA | 00004965 150 15 2250 2854
020078608|[FA-BENTOMAT ST| 200531FA | 00004966 150 15 2250 2846
020078609||[FA-BENTOMAT ST| 200531FA | 00004967 150 15 2250 2850
020078607|[FA-BENTOMAT ST| 200531FA | 00004969 150 15 2250 2827
020078609||[FA-BENTOMAT ST| 200531FA | 00004975 150 15 2250 2852
020078608|[FA-BENTOMAT ST| 200531FA | 00004981 150 15 2250 2897
020078608|[FA-BENTOMAT ST| 200531FA | 00004986 150 15 2250 2845
020078608|[FA-BENTOMAT ST| 200531FA | 00004991 150 15 2250 2823
020078608|[FA-BENTOMAT ST| 200531FA | 00004994 150 15 2250 2823
020078611||[FA-BENTOMAT ST| 200531FA | 00004999 150 15 2250 2820
020078609|[FA-BENTOMAT ST| 200531FA | 00005002 150 15 2250 2820
020078609||[FA-BENTOMAT ST| 200531FA | 00005009 150 15 2250 2793




Length|Width Weight

Order # Product Lot Number|[Roll Number (ft) (1) Square Ft (Ibs)

020078611|[FA-BENTOMAT ST| 200531FA [ 00005010 150 15 2250 2746

020078611|[FA-BENTOMAT ST| 200531FA [ 00005011 150 15 2250 2765

020078607|[FA-BENTOMAT ST| 200531FA | 00005013 150 15 2250 2835

020078608|[FA-BENTOMAT ST| 200531FA | 00005018 150 15 2250 2855

020078608|[FA-BENTOMAT ST| 200531FA | 00005023 150 15 2250 2830

Totals:[9600 (960 [|144000 ||183695

Total Number of Rolls Certified: 64
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Listing of finished and raw materials used to produce certification package number 020078607

GCL Geotextiles Clay
FA-BENTOMAT ST FA-N/W-WHITE-ST FA-WOVEN-ST|FA-CG 50-ST

GCL Lot #|GCL Roll #||Roll # Tested| Cap Lot # |Cap Roll #||ROII # Tested| Base Roll # Clay Lot #
200528FA [|00003615 |(00003604 (12005764883 2005250661 669110
200528FA (/00003638 ||00003634 (2005764837 2005390905 669110
200529FA (/00003824 ||00003812 2005880389 2005589161 669112
200530FA [/00004315 ]|00004305 264 2005256937 664268
200530FA [/00004466 ||00004450 276 2005276363 664291
200530FA [|00004488 ](00004484 (12005936440 2005129230 664291
200530FA [/00004667 ||00004665 547 2005774824 664260
200530FA [/00004668 ||00004665 547 2005774824 664260
200531FA [00004777 ]|00004774  [12005936415 2005732276 664260
200531FA [/00004790 [|00004788 2005945546 2005732276 664301
200531FA [/00004791 ||00004788 2005945546 2005732276 664301
200531FA (/00004808 ||00004808 2005928874 2005774823 664301
200531FA [/00004829 ||00004826 2005928879 2005470621 664301
200531FA [00004840 ]|00004826 199 2005470621 664301
200531FA (/00004876 [l00004862 240 2005470227 669124
200531FA (/00004883 [/00004879 539 2005470227 669124
200531FA [/00004884 ||00004879 539 2005470227 669124
200531FA [/00004885 ||00004879 539 2005470227 669124
200531FA [00004887 ]|00004879 539 2005470227 669124
200531FA (/00004891 {l00004879 198 2005470227 669124
200531FA (/00004892 {/00004879 198 2005470227 669124
200531FA [/00004894 ||00004879 198 2005470227 669124
200531FA [/00004895 ||00004879 198 2005470227 669124
200531FA [00004911 ]|00004899 232 2005579645 669124
200531FA (/00004917 |l00004899 239 2005579645 669124
200531FA (/00004919 [/00004919 239 2005579645 669124
200531FA [/00004924 ||00004919 239 2005482841 669124
200531FA [/00004925 ||00004919 258 2005482841 669124
200531FA [00004926 ||00004919 258 2005482841 669124




GCL Lot #|/GCL Roll #|Roll # Tested| Cap Lot # |Cap Roll #[Roll # Tested| Base Roll # | Clay Lot #
200531FA |(00004927 (00004919 258 2005482841 669124
200531FA |(00004928 [(00004919 258 2005482841 669124
200531FA |(00004929 [(00004919 258 2005482841 669124
200531FA |(00004930 [(00004919 258 2005482841 669124
200531FA [|00004933 [/00004919 551 2005482841 669124
200531FA |(00004939 (00004938 551 2005482841 669124
200531FA |(00004940 }(00004938 551 2005482841 669124
200531FA |(00004948 [(00004938 445 2005565417 669124
200531FA |(00004949 |00004938 445 2005565417 669124
200531FA [|00004950 [/00004938 445 2005565417 669124
200531FA |(00004952 (00004938 242 2005565417 669124
200531FA |(00004953 (00004938 242 2005565417 669124
200531FA |(00004956 [(00004938 242 2005565417 669124
200531FA |(00004958 [(00004958 2005988457 2005565417 669124
200531FA [|00004959 [00004958 2005988457 2005565417 669124
200531FA |(00004960 (00004958 2005988457 2005565417 669124
200531FA |(00004961 [(00004958 2005988457 2005565417 669124
200531FA |(00004964 [(00004958 2005988457 2005565417 669124
200531FA |(00004965 [(00004958 2005988457 2005565417 669124
200531FA [|00004966 [/00004958 2005988457 2005565417 669124
200531FA |(00004967 (00004958 2005988458 2005565417 669124
200531FA |(00004969 [(00004958 2005988458 2005565417 669124
200531FA |(00004975 [(00004958 2005988458 2005765040 664302
200531FA |(00004981 [(00004981 2005947145 2005765040 664302
200531FA [|00004986 [/00004981 2005947145 2005765040 664302
200531FA |(00004991 (00004981 2005947200 2005765040 664302
200531FA |(00004994 100004981 2005947200 2005765040 664302
200531FA |(00004999 |(00004998 2005947203 2005765040 664302
200531FA |(00005002 }(00004998 2005947203 2005765040 664302
200531FA [|00005009 (/00004998 2005988652 2005765040 664302
200531FA |(00005010 [|00004998 2005988652 2005765040 664302
200531FA |(00005011 }(00004998 2005988652 2005765040 664302
200531FA |(00005013 }(00004998 2005988652 2005765040 664302
200531FA |(00005018 }(00005017 2005988646 2005589159 664302
200531FA [|00005023 [00005017 2005988646 2005589159 664302
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GCL MANUFACTURING QUALITY CONTROL TEST DATA

The following rolls in GCL certification package number 020078607 have been tested in our production facilit

Product Lot # Tested|Roll # Tested Mass Area Grab Strength| Peel Strength
Standard Test Method:|ASTM D 5993 ASTM D 4632 [ASTM D 4632
Standard Specification:[0.75 Ib/sq ft MARV|90lbs MARV [15lbs MARV

FA-BENTOMAT ST|| 200528FA 00003604 1.18 188.3 24.3
FA-BENTOMAT ST|| 200528FA 00003634 1.17 176.2 30.6
FA-BENTOMAT ST|| 200529FA 00003812 0.85 198.2 31.6
FA-BENTOMAT ST|| 200530FA 00004305 0.89 177.7 21.9
FA-BENTOMAT ST|| 200530FA 00004450 0.87 285.4 18

FA-BENTOMAT ST|| 200530FA 00004484 0.83 184.9 25.2
FA-BENTOMAT ST|| 200530FA 00004665 0.86 294.8 21.9
FA-BENTOMAT ST|| 200531FA 00004774 0.86 275.7 25.7
FA-BENTOMAT ST|| 200531FA 00004788 0.90 285.2 23.3
FA-BENTOMAT ST|| 200531FA 00004808 0.91 285.2 27.2
FA-BENTOMAT ST|| 200531FA 00004826 0.87 285.2 44.6
FA-BENTOMAT ST|| 200531FA 00004862 0.92 285.2 315
FA-BENTOMAT ST|| 200531FA 00004879 0.86 281.7 28.9
FA-BENTOMAT ST|| 200531FA 00004899 0.88 281.7 31.2
FA-BENTOMAT ST|| 200531FA 00004919 0.92 179.4 47.4
FA-BENTOMAT ST|| 200531FA 00004938 0.88 179.4 45.1
FA-BENTOMAT ST|| 200531FA 00004958 0.85 179.4 26

FA-BENTOMAT ST|| 200531FA 00004981 0.84 197.1 34.5
FA-BENTOMAT ST|| 200531FA 00004998 0.92 197.1 32

FA-BENTOMAT ST|| 200531FA 00005017 0.84 197.1 30

ASTM test methods and property specifications per CETCO standard unless non-standard specifications were requested.

Any non-standard property specifications requested for this order are noted on the attached GCL property specificatio