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BUNNELL-LAMMONS ENGINEERING, INC.

GEOTECHNICAL, ENVIRONMENTAL AND ConsTRUCTION MATERIALS CONSULTANTS

November 10, 2010

Mr. Mike Lambert

City of Albemarle Public Works Department
P.O. Box 190

Albemarle, North Carolina 28002-0190

Subject: Report of Construction Quality Assurance (CQA) Services
Storm Drain Pipe Removal and Liner Repair; MSW Phase 2
City of Albemarle Landfill
Stanley County, North Carolina
BLE Project No. J10-7013-01A (NC License C-1538)

Dear Mr. Lambert:
\

Bunnell-Lammons Engineering, Inc. (BLE) has completed Construction Quality Assurance (CQA)
monitoring of the removal of a storm drain pipe and repair of the liner system in the MSW Phase 2 of the
City of Albemarle Landfill. This CQA report provides a description of the pipe removal, liner repair and our
CQA monitoring. The construction activities described in this report occurred from October 13, 2010 to
October 21, 2010.

PROJECT SUMMARY

During the initial cell construction, a 24-inch diameter, 126-foot long stormwater drain pipe was placed
through the southern perimeter embankment of the MSW Phase 2. The pipe was fitted with a valve on
the upper end and was “booted” through the base liner system at the cell edge. Prior to waste placement
in the area, a section of the pipe was to be removed and the liner penetration repaired. An approximate
40-foot section of the pipe was removed and the remainder of the pipe was filled with grout and left in
place. The existing liner system was repaired after the partial removal and grouting of the pipe. The
compacted soil liner (permeability, k < 1.0 x 10™ cm/sec), geosynthetic clay liner (GCL, CETCO
Bentomat ST), textured, 60-mil HDPE geomembrane liner (FML) and geosynthetic drainage media
(GDM geocomposite, Skaps Transnet 270) was replaced or repaired. The 18-inch thick soil liner material
and 3-foot thick protective cover native soil were salvaged from the excavation and reused in the repair.

Records of Daily Observations and photographs of the construction are attached to this report.
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Report of CQA Services November 10, 2010
Storm Drain Pipe Removal and Liner Repair BLE Project No. J10-7013-014
City of Albemarle Landfill

Stanley County, North Carolina

Storm Drain Removal:

J. T. Russell and Sons (Russell), the general contractor, excavated and stockpiled the protective cover,
then cut away the geosynthetic materials to expose the compacted soil liner in an approximate 20 by
40-foot area directly above the pipe section. The soil liner in the vicinity of the storm pipe was excavated
and stockpiled for reuse as compacted soil liner. Russell removed an approximately 40-foot long section
of the 24-inch pipe then installed 90-degree open-ended fittings (risers) on both ends of the remaining
section of pipe. The pipe was filled with cement grout.

Soil Liner and Geomembrane Repair:

After grouting the remaining section of storm drain pipe, Russell placed and compacted structural fill in 6-
inch lifts to the subgrade of the soil liner. The structural fill was compacted to at least 95 percent of the
standard Proctor maximum dry density using a footed compactor roller wheel attachment to a track-mounted
backhoe. Density tests were performed on the structural fill to confirm the compaction.

Russell placed three nominal 6-inch thick (compacted) lifts to achieve the required minimum 18-inch soil
liner thickness. The soil liner was constructed of clayey soils from the repair excavation supplemented with
soil from the on-site soil liner borrow area. The loose lifts of the soil liner were compacted using a footed
compactor roller wheel. Placement of the compacted soil liner was conducted in accordance with the Project
Specifications and the Construction Quality Assurance Manual.

The CQA technician performed field density tests on each lift of the compacted soil liner using the drive
tube method (ASTM 2937). The field density test results are attached. The field in-place density test
results were compared to applicable values of the laboratory standard Proctor maximum dry density and
optimum moisture content to determine the level of compaction achieved (as a percentage of the
maximum dry density) and relative moisture content.

The compaction criteria for the soil liner are a minimum of 95% of the standard Proctor (ASTM D 698)
maximum dry density and wet of the standard Proctor optimum moisture content. These criteria were
confirmed with a permeability test of a remolded sample of soil liner from the repair excavation. All test
results achieved the required density and moisture. The test results indicated that the compacted soil liner
was placed in accordance with project requirements for compaction to achieve the required density and
permeability.

The completed soil liner thickness was verified by the CQA technician by performance of hand auger
borings. The auger borings indicated 18 inches or more of soil liner was present. Undisturbed samples of
the compacted soil liner were obtained by the on-site CQA personnel and sent to our laboratory for
permeability testing. The laboratory test results are attached. The laboratory test results indicated that the
compacted soil liner achieved the specified permeability (k < 1 x 10° cm/sec). The hydraulic
conductivity of the two undisturbed samples of the in-place compacted soil liner was 3.0 x 107 and
1.5x 107 cm/sec.
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Report of COA Services November 10, 2010
Storm Drain Pipe Removal and Liner Repair BLE Project No. J10-7013-014
City of Albemarle Landfill

Stanley County, North Carolina

In conclusion, based on the full-time observation, field testing, and laboratory testing by CQA on-site
personnel under the direction of the CQA engineer, the compacted soil liner has been constructed in
accordance with the project Construction Plans and Technical Specifications, the CQA Manual, and the
North Carolina Solid Waste Management Rules, and is acceptable for placement of the geosynthetic clay
liner and geomembrane.

Following the replacement of the compacted soil liner, the geosynthetic layers were repaired with new
materials.

The geosynthetic clay liner (GCL) consisted of Bentomat ST manufactured by CETCO Lining Technologies
of Arlington Heights, Illinois. The specified material properties, roll inventory, and Certificate of Quality
Assurance (CQC test results) prepared by the manufacturer are attached.

Textured, 60-mil, high density polyethylene (HDPE) geomembrane, manufactured by Agru America was
used to repair the flexible geomembrane liner. A Certificate of Quality Assurance for the roll used in the
repair is attached.

Replacement of the GCL, geomembrane and geosynthetic drainage media by Chesapeake Containment
Systems (CSS) was completed on October 21, 2010. Construction quality assurance monitoring and
testing were performed by BLE on a full-time basis. The finished soil liner surface was observed and
accepted by BLE and CSS for GCL placement. The panels of GCL were overlapped a minimum of
6 inches on side seams and 12 inches on end seams. The GCL overlap seams were augmented by
granular bentonite. CSS then placed, welded, sampled, patched, tested, and repaired the geomembrane.
The panels of geomembrane were seamed using fillet extrusion welding.

CSS performed nondestructive testing consisting of vacuum box testing of all fillet extrusion welds of the
geomembrane panels and repairs. CSS also performed the specified welder prequalification field
destructive tests on coupons cut from test strips. The coupons were tested on-site using a tensiometer.
Our CQA personnel monitored and recorded the on-site CQC tests performed by CSS.

The geosynthetic drainage media (GDM) was then placed over the geomembrane. The panels of GDM
were overlapped and zip ties used to secure the geonet seams at 5-foot intervals along the slope and 2-foot
intervals across the slope. The top layer of geotextile was heat bonded at the seams.

The native soil protective cover salvaged from the repair excavation was replaced on the GDM. The
thickness of the protective cover layer was confirmed to be at least 36 inches thick.
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Report of COA Services November 10, 2010
Storm Drain Pipe Removal and Liner Repair BLE Project No. J10-7013-01A4
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The CQA personnel, under the direction of the CQA engineer, observed the GCL and geomembrane
subgrade (compacted soil liner) and monitored the deployment, welding, sampling, testing, patching, and
repairs to the geomembrane on a full-time basis. The surface of the geomembrane was inspected for defects,
excessive slack, and trampolining during the repair. The CQA personnel also monitored the GDM and
protective cover placement. Based on our full-time observation, the above components and tasks were
deemed to be in conformance with the project specifications and CQA Manual. The CQA records of our
monitoring of the geomembrane placement and testing are also attached.

Conclusion

In conclusion, based on our full-time monitoring, as well as the CQC and CQA test results, the structural
fill, compacted soil liner, reinforced GCL, geomembrane, GDM and the protective cover were installed in
accordance with the project specifications, the CQA Manual, and in accordance with Title 15A NCAC
Subchapter 13B Section .1624 of the North Carolina Solid Waste Management Rules.

We appreciate the opportunity to be of assistance to the City of Albemarle and to provide the required
services for this project. If you have any questions regarding this report, please do not hesitate to contact us
at (864) 288-1265.

Sincerely,

BUNNELL-LAMMONS ENGINEERING, INC.
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RECORD OF DAILY OBSERVATIONS

STORM DRAIN REMOVAL, RAINFLAPS, AND LEACHATE COLLECTION MODIFICATIONS

CITY OF ALBEMARLE LANDFILL

STANLY COUNTY, NORTH CARQLINA
BUNNELL-LAMMONS ENGINERRING, ING. PROJECT NO. 1307013314
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RECORD OF DAILY OBSERVATIONS

STORM DRAIN REMOVAL, RAINFLAPS, AND LEACHATE COLLECTION MODIFICATIONS

CITY OF ALBEMARLE LANDFILL

STANLY COUNTY, NORTH CAROLINA
BUNNELL-LAMMONS ENGINEERING, INC. PROJECT NO. J10-7012-01A
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RECORD OF DAILY OBSERVATIONS

STORM DRAIN REMOVAL, RAINFLAPS, AND LEACHATE COLLECTION MODIFICATIONS

CITY OF ALBEMARLE LANDFILL

STANLY COUNTY, NORTH CAROLINA
BUNNELL-LAMMONS ENGINEERING, INC. PROJECT NO. J10-7013-01A
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RECORD OF DAILY OBSERVATIONS

STORM DRAIN REMOVAL, RAINFLAPS, AND LEACHATE COLLECTION MODIFICATIONS

CITY OF ALBEMARLE L ANDFILL
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RECORD OF DAILY OBSERVATIONS

STORM DRAIN REMOVAL, RAINFLAPS, AND LEACHATE COLLECTION MODIFICATIONS

CITY OF ALBEMARLE LANDFILL

STANLY COUNTY, NORTH CAROLINA
BUNNELL-LAMMONS ENGINEERING, INC. PROJECT NO. JE8-7013-01A
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PHOTOGRAPHS



City of Albemarle C&D Land(fill November 10, 2010
Storm Drain Pipe Removal & Liner Repair Photographs BLE Project No. J10-7013-01A

Photograph 1: Storm drain pipe penetration through liner prior to pipe section
removal, GDM cut away to expose FML.

Photograph 2:  Downstream end of 24-inch storm drain riser pipe grouted in-
place.



City of Albemarle C&D Landfill November 10, 2010
Storm Drain Pipe Removal & Liner Repair Photographs BLE Project No. J10-7013-01A

Photograph 3: Compacting of clay liner repair using sheepsfoot wheel
attachment to trackhoe.

Photograph 4:  Augmenting GCL seams with powdered bentonite.



City of Albemarle C&D Landfill November 10, 2010
Storm Drain Pipe Removal & Liner Repair Photographs BLE Project No. J10-7013-01A

Photograph 5: New GCL in place over soil subgrade.

Photograph 6: Grinding and extrusion welding FML repair seam.



City of Albemarle C&D Landyfill November 10, 2010
Storm Drain Pipe Removal & Liner Repair Photographs BLE Project No. J10-7013-01A

S Dy

¥

Photograph 7. New FML cap strip.




City of Albemarle C&D Landfill November 10, 2010
Storm Drain Pipe Removal & Liner Repair Photographs BLE Project No. J10-7013-01A

Photograph 9:  Protective cover in place over storm drain repair.



LABORATORY & FIELD TEST RESULTS
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MOISTURE DENSITY RELATIONSHIP
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Test specification: ASTM D 698-00a Method A Standard
Elev/ Classificati Nat, LS % <
lev assification - Sp.G. LL Pl Yo )
Depth USCS AASHTO Moist. No.4 No.200
TEST RESULTS MATERIAL DESCRIPTION

Maximum dry density = 96.6 pcf

Optimum moisture = 19.0 %

Light brown silty CLAY

Project No. J10-7013-01 Client: City of Albemarle, NC
Project: City of Albemarle Landfilt

o Source; Borrow Sample No.: L-1

Bunnell Lammons Engineering, Inc.
Greenville, SC

Remarks:

Figure




MOISTURE DENSITY RELATIONSHIP

95 | ; : EON o P i P
f i- ‘ \s R T j' o i S .
_______ ] SV O I O |
3 | P i
90 '
|/
85
5 e
e o e SO S S S N,
o
i) _
ko
2 e
Ia)
80
ZAV for
75 Sp.G. =
2.7
70
15 20 25 30 35 40 45
Water content, %
Test specification:  ASTM 1 698-00a Method A Standard
Elev/ Classificati t. % > % <
ssification Na} Sp.G. LL PI % b
Depth USCS AASHTO Moist, No.4 No.200
TEST RESULTS MATERIAL DESCRIPTION
Maximum dry density = 87.3 pcf Light brown siity CLAY
Optimum moisture = 28.2 %
Project No. 110-7013-01 Client: City of Albemarle, NC. Remarks:
Project: City of Albemarle Landfill
e Source: Borrow Sampie No,: L-2
Bunnell Lammons Engineering, Inc.
Greenvi!!e,_ sC Figure
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HYDRAULIC CONDUCTIVITY TEST REPORT
CONSTANT VOLUME APPARATUS (ASTM D 5084)

CITY OF ALBEMARLE
PROJECT: LANDFILL TESTED BY: JOHN MATHEW
PROJECT NO.: J10-7013-01 CHECKED BY: PAUL YARBER
DATE RECEIVED; 8-3-10
SAMPLE NO. L-1 SAMPLE LOCATION: BORROW AREA
TYPE REMOLDED SAMPLE DESCRIPTION: LIGHT BROWN SILTY CLAY

SAMPLE DIMENSIONS AND PROPERTIES

ITEM INITIAL FINAL

inches centimeters inches centimeters
Sample Length 3.004 7.630 3.060 7.772
7.239 2.870 7.290

Sample Diameter

Length/Diameter Ratio _ 1.05

Moisture Content (%) WW= 1365 DW= 113.1 21.0 W= 2482 DW= 187.7 32,2
Sample Wet Weight (grams) 5582 620.8

Wet Density {pcf) 111.0 119.5

Dry Density (pef) 91.7 90.3

Saturation (%) assumEp SG= 2.7 08 101

HYDRAULIC CONDUCTIVITY TESTING MEASUREMENT

(PERMOMETER)
Influent Pressure
Clock Time Elapsed Time Gradient Temp
{Y/N) (cm) (cm) °C Correction
Y 9-24-10 8:37:31 7.5 1.67 22.1 10

9-24-10 8:43:10 0:05:39 5.6 1.75 22.1 7 5.5E-07 0.951 5.2E-07
9-24-10 8:43:32 (:06:01 5.5 1.75 22.1 6 5.5E-07 0.951 5.2E.07
9-24-10 §:43:58 0:06:27 5.4 1.76 22.1 6 5.4E-07 0.951 5.2E-07
9-24-10 8:44:25 0:06:54 5.3 1.76 22,1 6 5.4E-07 (.951 5.1E-07

HYDRAULIC CONDUCTIVITY (K40c) 5.2E-07 cm/sec I

% COMPACTION OF STD. PROCTOR MAX. DRY DENSITY (ASTM D 698): 94.9

% WETTER THAN OPTIMUM MOISTURE CONTENT (ASTM D 698): +2.0
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HYDRAULIC CONDUCTIVITY TEST REPORT
CONSTANT VOLUME APPARATUS (ASTM D 5084)

CITY OF ALBEMARLE
PROIECT: LANDFILL TESTED BY: JOHN MATHEW
PROIECT NO.: J10-7013-01 * CHECKED BY: PAUL YARBER
DATE RECEIVELD: 10-15-10
SAMPLE NO, LP-1-1 SAMPLE LOCATION:  SLOPE REPAIR
TYPE UNDISTURBED SAMPLE DESCRIPTION: LIGHT BROWN SILTY CLAY

SAMPLE DIMENSIONS AND PROPERTIES

ITEM INITIAL FINAL
inches centimeters inches centimeters
Sample Length 4.187 10.635 4,222 10.724
Sample Diameter 3.854 9.789 9.832

Length/Diameter Ratio 1.09
Moisture Content (%) WW= 213.1 DW= 1680 | 26.8 WW= 3168 DW= 246.5 ] 28.5
Sample Wet Weight (grams) 1447.6 1543.0
Wet Density (pef) 112.9 118.3
Dry Density {pcf) 89.0 92.0
Saturation (%) ASSUMED  SG= 2.7 81 93
HYDRAULIC CONDUCTIVITY TESTING MEASUREMENT
(PERMOMETER)
Confining Pressuze (psi) 70 Influent Pressure (psi) 60 Effluent Pressure {psi) . GO B-Value .96
Reset Date Clock Time Elapsed Timel HAgyr| HAp | Temp |Gradient K Temp Kogee
(Y/N) {cm) (cm) °C cm/sec Correction | {cm/sec
Y | 10-21-10 8:48:20 o 98 | 158 | 204 10 e
10-21-10 9:00:17 6.0 1.73 20.4 5 3.1E-07 0,991 3.1E-07
10-21-10 9:00:51 5.9 1.74 204 5 3.1E-07 0.991 3.0B-07
10-21-10 9:01:25 5.8 1.74 204 3 3.1E-G7 0.99] 3.0E-07
10-21-10 9:01:58 5.7 1.74 20.4 5 3.0E-07 0.991 3.0E-07
HYDRAULIC CONDUCTIVITY (Kjgoc) 3.0E-07 cm/sec




BLE\

HYDRAULIC CONDUCTIVITY TEST REPORT
CONSTANT VOLUME APPARATUS (ASTM D 5084)

CITY OF ALBEMARLE
PROJECT: LANDFILL, TESTED BY: JOHN MATHEW
PROJECT NO.: J10-7013-01 CHECKED BY: PAUL YARBER
DATE RECEIVED: 10-15-10 ’
SAMPLE NO. LP-1-2 SAMPLE LOCATION:  SLOPE REPAIR
TYPE UNDISTURBED SAMPLE DESCRIPTION: LIGHT BROWN SILTY CLAY

SAMPLE DIMENSIONS AND PROPERTIES

ITEM INITIAL FINAL
inches centimeters inches centimeters

Sample Length 4.072 10.343 4.092 10.394
Sample Diameter 9,776 3.883 9.863 .
Length/Diameter Ratio 1.06 :&{"} @
Moisture Content (%) WW= 107.0 DW= §7.8 21.9 WW= 2538 DW= 196.] 29.4
Sample Wet Weight (grams) 1467.6 1532.4
Wet Density (pef) 118.0 120.5
Dry Density (pcf) 96.8 93.1
Saturation (%) ASSUMED  $G= 2.7 80 98

HYDRAULIC CONDUCTIVITY TESTING MEASUREMENT
{(PERMOMETER)

Confining Pressure (psi)

Date Clock Time Elapsed Time Temp
(Y/N) {cm) °C Correction
Y 10-21-10 8:27:13 1.58 20.4 10 e
10-21-10 8:31:58 . 1.63 20.4 9
10-21-10 8:32:34 0:05:21 8.5 1.63 204 9 1.6E-07 0.991 1.6E-07
10-21-10 8:33:10 0:05:57 8.4 1.63 20.4 8 1.5E-07 0.991 1.5E-07
10-21-10 8:33:46 0:06:33 8.3 1.64 20.4 8 1.5E-07 0.991 1.5E-07

HYDRAULIC CONDUCTIVITY (Kygec) 1.5E-07 cm/sec




GEOSYNTHETIC MATERIAL
PRODUCT DATA SHEETS
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g arncrica

el fy control dep?

qucﬂhﬂfg cerlificale

rotLe  218471-10 Lot #: 7100281 Liner Type: MICROSPIKE™ HDPE
1.5 mm 60 mil
Measurement METRIC  ENGLISH . Thickness......... 153926 M EO5.0 fec
ASTM D59G4 MIN: 1.54 mm 61 mil Length.............. ; 0(‘} N '
(Modified) MAX:  1.74 mm 69 mil A ' B0
. TEST
Asperity AS : it AVE; 1.61 mm 863 mil
e oy A% mi OIT(Standard) ASTM D38¢6 minates 190 RESULTS
Specific Gravity Densit lec
ASTM D7’92 y g 948
MF1 ASTM D1238
COND. E Melt Flow Index 190°C /2160 g g/10 min .24
GRADFE K307
Carbon Black Content Range % 2.24
ASTM D4218
Carben Black Dlspersmn Category 10 In Cat 1
ASTM D5596
Tensile Strength ) ) i
ASTM D6693 Average Strength @ Yield 27 timm (ki) 153 ppi 2,415 psi
ASTM D838 (Modified)
{ 2 inches / minute )
~Average Strength @ Break 30 s i) 174 ppi 2,743 psi
Elongation ASTM D6693
ASTM D638 (Modified) Average Elongation @ Yield % 18.23
{ 2 inches / minute )
Lo=1.3"Yield
Lo 2 0" Break Average Elongation @ Break % 456.6
DtmenSIonal Stablhty _ ‘
ASTM D1204 (Modified) Average Dlimensional change % -0.31
Tear Resistance )
_AéTM__D"j 004 ‘(MVOd'ﬂEd) Average Tear Resistance 2645 N 59.464 Ibs
Puncture Resistance
Load 109. Ibs
FTMS 101 Method 2085 (Modified) 486.3 N 932
Puncture Resistanc_e Load 609.4 N 137.00 Ibs
ASTM D4833 (Modified)
ESCR - _
Minimum Hrs w/o Failures 1500 hrs ED
ASTM D1693 CERTIF!
NOtChed ConStant Tens”e LGad pass / fail @ 30% 300 hre pass

ASTM D5397

Customer: Chesapeake Containment
PO: P10-059 Albermarle City LF
Destination Afbermarlie, NC

BOHDmic FRM
REV G3
1212305

Quatity Control Department



C.hquon CoA Date: 03/03/2010
Ph:ll:gs

Chembeal Company

Certificate of Analysis

Shipped To:  AGRU AMERICA INC CPC Delivery #: 88014363
500 GARRISON RD PO #: 005329
GEORGETOWN 3C 29440 Weight: 191800 LB
Usa Ship Date: 03/03/2010

Package: BULK

Recipient: PALMER Mode:  Hopper Car

Fax: Car#:  CHVX896280

Seal No: 265188

Product:
MARLEX POLYETHYLENE K307 BULK

l.ot Number: 7100281

Property Test Method Value Unit
Melt Index ASTM D4238 0.24 a/10mi
HLMI Flow Rate ASTM D1238 21 g/ 10mi
Density D1505 or D4883 0.936 glcm3
Pellet Count P02.08.03 27 peliy
Production Date 03/01/2010

The data set forth herein have been carefully compiled by Chevron Phillips Chemical Company LP.

However, there is no warranty of any kind, either expressed or implied, applicable to its use, and the user assumes

ali risk and liahility in connection therewith.

L

Troy Griffin
Quality Systems Coordinator

For CoA questions contact Customer Service Representative at +1-832-813-4637

Page 1 of 1



October 7, 2010

Chesapeake Containment Systems

Ref. : Albemarle City Landfill, NC
Customer P,0. # P10-079
Transnet 270-2-6

Engineered Synthetic

We certify that the Transnet 270-2-6 drainage composite, meets the project requirements as stated in the
specifications. The properties listed in this section are:

Products, Inc.

Property |  Test Method i Unit | Required value | Qualifier
Geonet®
Mass per Unit Area ASTM D 5261 [hs/ft? 0.197 Minimum
Thickness ASTM D 5199 il 270-+/-15 Minimum
Carbon Black ASTM D 4218 % 2.0 Minimum
Tensile Strength ASTM D 5035 Ibs/in 45 Minimum
Melt Flow ASTM D 1238? g/10 min 1.0 Maximum
Density ASTM D 1505 g/em? 0.94 Minimum
Transmissivity! ASTM D 4716 m2/sec 3.0 x 107 MARV®
Composite
Ply Adhesion [ ASTM D 7005 | b/in | 1.0 | MARV
Geotextile®**
Fabric Weight ASTM D 5261 0z/yd? 6.0 MARY
Grab Strength ASTM D 4632 ths 160 MARV
Grab Elongation ASTM D 4632 % 50 MARVY
Tear Strength ASTM D 4533 Ibs 65 MARY
Puncture Resistance ASTM D 4833 Ibs 90 MARV
CBR Puncture ASTM D 6241 Ibs 475 MARY
Water Flow Rate ASTM D 4911 gpm/ft2 125 MARV
Permittivity ASTM D 4911 sec-1 1.63 MARY
Permeability ASTM D 4911 cm/sec 0.3 MARV
AOS ASTM D 4751 US Sieve 70 MARY
UV Resistance ASTM D 4355 Y%/hrs 70/500 MARV
Notes:

1 Transmissivity measured using water at 21 + 2 °C (70 + 4 °F) with a gradient of 9.1 and a confining

pressure of 100080 psf between steel plates after 15 minutes.

2 Condition 190/2.16

3 Geotextile and Gecnet properties are prior to lamination.

4 Geotextile data is provided by the supplier.

5 MARV is statistically defined as mean minus two standard deviations and it is the value which is exceeded

by 97.5% of all the test data.

Sincerely,
Heitay Parel
Nilay Patel
QA Manager

571 Industrial Parkway, Commerce, GA 30529 Phone: 706-336-7000

Fax: 706-336-7007

Email: skaps@skaps.com



