Section 1 — Cells 1 and 2 Geosynthetic Clay Liner
(GCL) Testing

Section 2 — Cells 1 and 2 HDPE Geomembrane

Testing

Section 3 — Cells 1 and 2 Geocomposite Testing

Section 4 — Bills of Lading / Shipment Lists

Section S — Cell 1 Secondary HDPE
Geomembrane CQA Forms

Section 6 — Cell 1 Primary HDPE Geomembrane
CQA Forms

Section 7 — Cell 2 Secondary HDPE
Geomembrane CQA Forms

Section 8 — Cell 2 Primary HDPE Geomembrane
CQA Forms

Section 9 — Tensiometer Load Cell Calibrations

Section 10 — Cell 1 Leachate Collection System
and Leak Detection System Piping As-
Built

Section 11 — Cell 2 Leachate Collection System
and Leak Detection System Piping As-
Built

Section 12 — Cells 1 and 2 LCS/LDS Camera
Inspection




TYPE OF WORK

PERMIT NO

PIN NUMBER
SITE ADDRESS

TYPE OF USE

-

FONING COMPLIANCE CERTIFICATE

—_—

h Certificate of Occupancy
_ ISSUED BY

CATAWBA COUNTY PLANNING, PARKS & DEVELOPMENT

Other

ZONC-7-10-9707

461803426350
3590 MARSHALL RD, Terrell, NC

This certificate is issued pursuant to the requirements of Chapter 44 of Catawba County Code of Ordinances.
It is specifically understood that this certificate becomes null and void when changes in construction, occupancy or use
are made without department approval.

APPLICANT PARCEL OWNER
DUKE ENERGY CAROLINAS LLC
PO BOX 1007
CHARLOTTE NC 28201-1007
PROJECT DESCRIPTION: Marshall Steam Station expansion of landfill operations per site plan dated 6-15-10 and received on 7-19-10 and

the response letter with the same date. Site plan includes 100 foot setback from right-of-way of Island Point Road
for placement of waste materials and a series of screening and buffering measures along Island Point Road and the
residential property along the eastern boundary of the landfill operations.

Also included in this permit review is a phasing plan and closure plan. The landfill operation is an accessory use to
Marshall Steam Station and will only include material generated on-site.

Zoning Official

Finaled Date 01-Nov-2010 Print Date 11/1/2010







Manufacturer’s Quality Control (MQC) Test
Results

Conformance Test Results
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INTERNAL SHEAR TEST RESULTS

JLF

300

200 -

Peak and Residual Siress - psf
4,1
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300 400 500

Normal Load - psf
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00
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JLT Laboratories, Inc.

ASTM D-6243
Client: CETCO Date: 03/26/10
Project: Projsct No.: 10LG2101.01
Material Description:  GCL - Norn-woven - Light Perfd By: MLB
Vs Chk'd By: JB
GCL - Woven - Dark
Top Box GCL - Bentomal ST
MD : Virgin Material
Light Non-woven Side
Ballom 8ox GCL - Beniomat ST
MD : Virgin Material
Dask Woven Side
"g Roll Ng.: 983 LotNo  1012CV
@
o H H
= t== Roll 983 |
7] o i
&
]
7
R Roll 983 . 200
0 1 1.5 2 2.5 3 3.5 o
Displacement - inches
AR R ST Displacemont Rate: TR
| PEAK and RESIDUAL STRESS vs NORMAL LOAD | inundation: Yes 48 hows
1000
900 -
800 Specification Mimi
500 psf
Comments;

1. GCLs hydrated under a 260 pst normal foad for

48 hours

FIGURE - GCL Internal

JLT Laboratories, inc.
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feotechnics

4 INTEGRITY IN TESTING

GCL INDEX FLUX & PERMEABILITY TEST

ASTM D 5887
. (SOP-G52)
Lab ID No. L10017-11-06 Material CETCO Bentomat ST
Client S & ME, Inc. Rolit.D.: 1966
Client Project Marshall Steam Slation - Industrial Landfill No. 1 Lot No.: NA
Project No. L10017-11 Sample No. NA

AVERAGE FLUX = 5.55E-09 “fn/s
AVERAGE PERMEABILITY = 2.31E-09 “cm/s @ 20°C

PERMEABILITY VS. ELAPSED TIME

1.0E-07
I
E
(3]
t— 1.0E-08
=
m . o
<L o % o &
=
1.0E-08
1
]
®
1.0E-10 e — S ot LI A W e ooy .
0 ) 10 15 20 25 30 35 40 45
FLUX VS. ELAPSED TIME
1.00E-07
u
£
>  1.00E-08
5
—d
. ¥ & & ¥
1ooe08 b 1 , N
1] 5 10 15 20 25 30 35 40 45
ELAPSED TIME, hrs
. Checked By: S pate:  |,~}-10
f v i T - - . o3 F s
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GCL INDEX FLUX & PERMEABILITY TEST

e

iy

otechnics

ASTM D 5887 INTEGRITY IM TESTING
(SOP-G52)
Lab iD No. L10017-11-06 Tested by: JO Date: 5/21/2010
Ciient S & ME, Inc.
Client Project Marshall Steam Siatlon - Indusirial Landiitl No. 1~ Checked by: lv‘\fs Date: |;~| —ID
Project No. L10017-11
Material CETCO Bentomat ST
Roll 1.D.: 1966
Lot No.: NA
Sample No. NA
Permeant: DEAIRED, DEIONIZED WATER
MOISTURE CONTENT: BEFORE TEST AFTER TEST
Tare Number 10 26
W1, of Tare & GCL? (gm.) 71.73 94.77
Wi. of Tare & Dry GCL ? (gm.) 59.66 48.84
WH. of Tare (gm.) 10.89 10.74
Wi. of Water (gm.) 12.07 45.93
WI. of Dry GCL (gm.) 2 48.77 38.10
GCL Moisture Content (%) 24.7 "1206
SPECIMEN: BEFORE TEST AFTER TEST
W1. of GCL (gm.) 2 46.57 82.33 (Calculated)
Clay Companent Thickness 1 (in.) 0.181 0.280
Clay Component Thickness 2 (in.) ' 0.172 0.271
Clay Component Thickness 3 (in.) 0.156 0.268
Average Clay Component Thickness (in.) na 0.273
Average Clay Component Thickness (mm) na 6.934
Specimen Dia. (in) 4.000 4.000
Specimen Area (in.?) 12.57 12.57
Specimen Area {m?) 0.00811 0.00811
Mass/Unit Area of GCL{gm./m?) 2 5,742 10,152
Mass/Unit Area of GCL(psf ) 2 1.18 2.08
Mass/Unit Area of Dry GCL(gm./m? ) 2 4,603
Mass/Unit Area of Dry GCL(psf ) 2 0.94
“NOTES: 1) Direct visual measurement of exposed clay at specimen perimeter.
2) includes weight of the lexlile carriers,
HALL STEAMML 10317
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GCL INDEX FLUX & PERMEABILITY TEST

ASTM D 5887 ecotechnics
‘ (SOP-G52) INTEGRITY IN TESTING
L.ab ID No. L10017-11-06
Client S & ME, Inc.
Client Project Marshall Steam Station - Industrial Landfili No. 1
Project No. L10017-11
Material CETCO Bentomat ST
Roll 1.D.: 1966
Sample No. NA
Final Sample Dimensions
Pressure Heads (Constant) Sample Length (cm), L 0.693
Top Cap (psi) 75.0 Sample Diameter (cm) 10.16
Bottom Cap (psi) 77.0 Sample Area (cm? ), A 78.50
Cell (psi) 80.0 Inflow Buretie Area (cm?), a-in ‘ 0.871
Total Head (cm) 140.6 Outflow Burette Area (cm?), a-out 0.863
AVERAGE FLUX=  5.55E-09 mis
AVERAGE PERMEABILITY = 2.31E-09 cmis @ 200C
DATE ELAPSED TOTAL TOTAL RATIO TOTAL TEMP. INCREMENTAL
‘ TIME INFLOW OUTFLOW AIN ~ HEAD FLUX PERMEABILITY
t AQUT h @ 20°C @ 20°C
(m-d-y) {(hr) (cm® em? (3 readings) (cm) (°C) {m/sec) - {cmisec)
5/23/2010 0.0 0.0 0.0 NA 167.6 22.4 NA NA
512412010 14.4 2.8 1.8 NA 162.3 22.7 5.65E-09 2.23E-09
512472010 215 4.0 2.8 1.43 169.7 22.6 5.48E-09 2.22E-09
571252010 36.7 6.5 5.0 1.16 154.3 22.6 5.46E-09 2.27E-09
512512010 42,6 7.5 59 1.13 1652.1 22.5 5.71E-09 2.44E-09
‘ Checked By: & Date:  [,-|-{0
ge 3 of 3 )

544 Braddock Avenue » East Pillsburgh, PA 15112 + 412-823-7600 * FAX 412-823-8993 » www.geolechnics.nel




GCL INDEX FLUX & PERMEABILITY TEST
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INTEGRITY IN TESTING

ASTM D 5887
(SOP-G52)
Lab ID No. L10017-11-05 Material CETCO Bentomat ST
Client S & ME, Inc. Roll 1.D.: 1922
Client Project Marshall Steam Station - Industrial Landfill No. 1 Lot No.: NA
Project No. L10017-11 Sample No. NA
AVERAGE FLUX = 5.76E-09‘/ Is
AVERAGE PERMEABILITY = 241E-09 cm/s @ 20°C
PERMEABILITY VS, ELAPSED TiME
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=
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=
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FLUX VS. ELAPSED TIME
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Checked By: hes, Date: {,~|=10
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eotechmcs

H imreceiTy N TESTING

GCL INDEX FLUX & PERMEABILITY TEST

‘ ASTM D 5887
(SOP-G52)

Lab ID No. L10017-11-05 Tesled by: JO Date: 5/21/2010
Client S & ME, Inc.
Client Project Marshall Sleam Station - Industrial Landfill No, 1 Checked by: \’\6 Date: p-{-\ O
Project No. - L10017-11
Material CETCO Bentomat ST
Roll 1.D.: 1922
Lol No.: NA
Sampie No. NA
Permeant: DEAIRED, DEIONIZED WATER
MOISTURE CONTENT: BEFORE TEST AFTER TEST
Tare Number B2 41
WA of Tare & GCL? (gm.) - ' : - 70.00 - 87.94
Wt of Tare 8 DryGCL? (gm.) =~ '58.01 49.10
WL of Tare (gm.) . ' 10.80 10.83
Wt. of Water (gm.) = . 11.99 38.84
Wt. of Dry GCL (gm.) 2 ' o 47.21 38.27

‘CL Moisture Content (%) . - - . 254 101.5
SPECIMEN: =~ T ' BEFORETEST. = AFTER TEST
WI. of GCL (gm.) ? , . 49.46 79.47 (Calculated)
Clay Component Thickness 1 (in.) '~ 0.171 0.282
Clay. Component Thickness 2 (in.)’ 0.162 ' 0.272
Clay Component Thickness 3 (in.) 0.153 0.270
Average Clay Component Thickness (in.) na 0.275
Average Clay Component Thickness (mm) na 6.977
Specimen Dia. (in) 4.000 4.000
Specimen Area (in.?) 12.57 12.57
Specimen Area (m?) 0.00811 0.00811
Mass/Unit Area of GCL(gm./m?) * 6,099 9,799
Mass/Unit Area of GCL{psf ) 2 125 2.01
Mass/Unit Area of Dry GCL{gm./m?) 2 4,863
Mass/Unit Area of Dry GCL(psf) 2 1.00

*NOTES: 1) Direct visual measurement of exposed clay at specimen perimeter.
. 2) Includes welght of the textile carriers.
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GCL INDEX FLUX & PERMEABILITY TEST

eotechnics

ASTM D 5887
(SOP-G52) INTEGRITY IN TESTING ‘
Lab ID Ne. L10017-11-05
Client S & ME, Inc.
Client Project Marshall Steam Station - Industrial Landfill No. 1
Project No. L10017-11
Material CETCO Bentomat ST
Rall 1.D.: 1922
Sample No.
Final Sample Dimensions
Pressure Heads (Constant) Sample Length (cm), L 0.698
Top Cap (psi) 75.0 Sample Diameter (cm) 10.16
Bottom Cap (psi) 77.0 Sample Area (cm? ) A 78.50
Cell (psi) 80.0 Inflow Burette Area (cm?), a-in 0.874
Total Head (cm) 140.6 Outflow Burette Area (cm?), a-out 0.853
AVERAGE FLUX = 5.76E-09 m/s
AVERAGE PERMEABILITY = 2.41E-09 cmis @ 200C
DATE  ELAPSED  TOTAL TOTAL RATIO  TOTAL TEMP. INCREMENTAL
TIME INFLOW  OUTFLOW AIN HEAD FLUX PERMEABILITY
t AOUT h @ 20°C @ 20°C
(m-d-y) (hr) (cm® em?  (3readings) {cm) (°C) {m/sec) (cm/sec)
5/23/2010 0.0 0.0 0.0 NA 167.9 224 NA NA
572412010 14.4 3.0 1.8 NA 162.4 227 5.90E-09 2.34E-09
52412010 21.5 4.3 28 1.54 159.7 226 5.73E-09. 2.34E-09
5/25/2010 35.6 6.8 4.9 1.23 1544 226 5.77E-09 2.41E-08
5/25/2010 42.6 8.0 6.0 1.16 1517 22,5 5.79E-09 2.49E-09
Checked By: WS pate:  [g-4-1O
Page 3 0f 3 ) .

544 Braddock Avenue

+ Easi Pillsburgh, PA 15112 = 412-823-7600 « FAX 412-823-8999 + www.geolechnics.nel



GCL INDEX FLUX & PERMEABILITY TEST

{eotechnics

& INTEGRITY IMN TESTING

ASTM D 5887
(SOP-G52)

Date: 5/14/2010

Lab ID No. L10017-11-04 Tested by: JO
Client S & ME, Inc.
Client Project Marshali Steam Station - Industrial Landfil No. 1~ Checked by:  #& Date: 5-29%-10
Project No. L10017-11
Material CETCO Beniimat ST
Roll 1.D.: 1878
Lot No.: NA
Sample No. NA
Permeant: DEAIRED, DEIONIZED WATER
MOISTURE CONTENT: BEFORE TEST AFTER TEST
Tare Number 51 40
Wt. of Tare & GCL? (gm.) 76.76 103.68
W. of Tare & Dry GCL 2 (gm.) 63.41 49.68
Wit. of Tare {gm.) 10.87 10.85
Wi. of Water (gm.) 13.35 54.00
Wt. of Dry GCL (gm.) 2 52.54 38.83

.CL Moisture Content (%) 25.4 139.1
SPECIMEN: BEFORE TEST AFTER TEST
WI. of GCL (gm.) ? 50.51 96.29 (Calculated)
Clay Component Thickness 1 (in.) ' 0.160 0.280
Clay Component Thickness 2 (in.) * 0.152 0.287
Clay Component Thickness 3 (in.) 0.140 0.273
Average Clay Component Thickness (in.) na 0.280
Average Clay Component Thickness (mm) na 7.112
Specimen Dia. {in) 4,000 4.000
Specimen Area (in.%) 12.57 12.57
Specimen Area (m’) 0.00811 0.00B11
Mass/Unit Area of GCL(gm./m?) 2 6,228 11,873
Mass/Unit Area of GCL(psf) * 1.27 2.43
Mass/Unit Area of Dry GCL(gm./m?) 2 4,966
Mass/Unit Area of Dry GCL{psf) 2 1.02

*NOTES: 1) Direcl visual measurement of exposed clay al specimen perimeler,

. 2} Includes weight of the textile carrlers.
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i.ab ID No.
Client

Client Project
Project No.
Material

Roll 1.D.:
Sample No.

GCL INDEX FLUX & PERMEABILITY TEST
ASTM D 5887

L10017-11-04

S & ME, Inc.

(SOP-G52

)

Marshall Steam Station - Industrial Landfill No. 1

L10017-11

CETCO Bentimat ST

1878
NA

Final Sample Dimensions

s

ileotechnics

INTEGRITY IN TESTING

Pressure Heads (Constant) Sample Length (cm), L 0.711
Top Cap (psi) 75.0 Sample Diameter (cm) 10,16
Bottom Cap (psi) 77.0 Sample Area (cm? ), A 78.50
Cell (psi) 80.0 Inflow Burette Area (cm?), a-in 0.856
Total Head (cm) 140.6 Oulflow Burette Area {cm?), a-out 0.855
AVERAGE FLUX = 4,89E-09 m/s
AVERAGE PERMEABILITY = 2.56E-09 cm/s @ 200C
DATE ELAPSED TOTAL TOTAL RATIO TOTAL TEMP. INCREMENTAL
TIME INFLOW  OUTFLOW AN HEAD FLUX PERMEABILITY
t o AOUT h @ 20°C @ 20°C
{m-d-y) (hr) (cm? fem® (3 readings) (cm) (°C) (misec) (cm/sec)
51712010 0.0 0.0 0.0 NA 166.6 20.3 NA NA
5/18/2010 20.5 4.4 2.2 NA 158.9 21.9 5.69E-08 2.37E-09
5/20/2010 68.3 15.8 9.3 1.70 137.4 220 6.85E-09 3.13E-09
5/20/2010 74.7 16.7 10.6 1.46 134.8 205 6.10E-09 3.14E-09
572172010 90.7 18.8 12.6 0.01 130.1 22.3 4.53E-09 2.30E-09
52112010 94.0 19.2 13.0 1.04 1291 225 4.33E-09 2.23E-09
Checked By: e Date: 591D
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GCL INDEX FLUX & PERMEABILITY TEST ectechnics

ASTM D 5887 T INTEGRITY IN TESTING
. (SOP-G52)
Lab 1D No. L.10017-11-04 Material CETCO Bentimat ST
Client S & ME, Inc. Roll 1.D.: 1878
Client Project Marshall Steam Station - Industrial Landfill No. 1 Lot No.: NA
Project No. L10017-11 Sample No. NA

AVERAGE FLUX = 4.99E-09’/ /s
AVERAGE PERMEABILITY = 2.56E-09 “cmis @ 20°C

PERMEABILITY VS. ELAPSED TIME
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. Checked By: ﬂP) Date: w.on-
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INPUT BURETTE NO. AND CONDITIONS

eotechnics

Lab iD No. L10017-11-04 Material Rerdimat $tvs
Client S & ME, Inc. Roll 1.D.: .
Client Project Marshall Steam Station - Industrial Landfill No. 1 Sample No. NA
Project No. L10017-11
Pressure Heads (Constant)
Top Cap (psi) 75.0
Bottom Cap (psi) 77.0
Cell (psi) 80.0
Total Pressure Head (cm) 140.6
INFLOW (HEADWATER) BURETTE OUTFLOW (HEADWATER) BURETTE
BURETTE No. G 1202 BURETTE No. G 1203
BURETTE FACTOR 1 BURETTE FACTOR 1
INFLOW AREA (cm? ), a-in 0.856 OUTFLOW AREA (cm? ), a-out 0.855
VOLUME CORR. FACTOR 0.939 VOLUME CORR. FACTOR 0.943
SLOPE 1.167 SLOPE 1.163
INTERCEPT 65.6 INTERCEPT 65.6
DATE TIME INFLOW  OUTFLOW FLOW TEMP.
. G1202 G1203 ( 0 fiow)
(mm/dd/yy) (hr) {min) (div.) (div.) ( 1 stop) (°C)
5/17/2010 13 24 1.8 24.2 0 20.3
5/18/2010 9 56 6.2 22.0 §] 21.9
5/20/2010 9 44 17.6 14.9 0 22.0
5/20/2010 16 7 18.5 13.6 0 20.5
5/21/2010 8 7 20.8 11.6 0 22.3
5/21/2010 11 23 21.0 11.2 1 225

Checked By: \’K Date:

Page 4 (Checking)
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GCL INDEX FLUX & PERMEABILITY TEST [eotechnics

. ASTM D 5887 H INTEGRITY IN TESTING
(SOP-G52)
Lab ID No. 1.10017-11-03 Tested by; JO Date: 5/14/2010
Client S & ME, Inc.
Ciient Project Marshall Steam Station - Indusirial Landfii No. 1 Checked by: AR Date: 5-3~D
Project No. L10017-11
Material CETCO Bentimat ST
Roll 1.D.; 1834
Lot No.: NA
Sample No. NA
Permeant: DEAIRED, DEIONIZED WATER
MOISTURE CONTENT: BEFORE TEST AFTER TEST
Tare Number 45 51
Wi, of Tare & GCL? (gm.) 69.98 103.62
WL of Tare & Dry GCL 2 {gm.) 58.92 51.71
Wi of Tare (gm.) 10.91 10.83
WI. of Water (gm.) 11.06 51.91
t. of Dry GCL (gm.) 2 48.01 40.88

d/CL Moaisture Content (%) 23.0 127.0
SPECIMEN: ' BEFORE TEST AFTER TEST
Wi. of GCL {gm.) ? 52.80 97.41 (Calculated)
Clay Component Thickness 1 (in.) ! 0.158 0.282
Clay Component Thickness 2 (in.) ' 0.152 0.269
Clay Component Thickness 3 (in.) ' 0.142 0.274
Average Clay Component Thickness {in.) na 0.275
Average Clay Component Thickness {mm) na 6.985
Specimen Dia. {in) 4.000 4.000
Specimen Area (in.z) 12.57 12.57
Specimen Area (m’) 0.00811 0.00811
Mass/Unit Area of GCL{gm./m?} ? 6,510 12,011
Mass/Unit Area of GCL(psf ) * 1.33 2.48
Mass/Unit Area of Dry GCL(gm./m*) 2 5,291
Mass/Unit Area of Dry GCL(psf) * 1.08

*NOTES: 1) Direct visual measurement of exposed clay at specimen perimeter.
. 2) Includes welght of the textile carriers.
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GCL INDEX FLUX & PERMEABILITY TEST

ASTM D 5887
(SOP-G52)

Lab ID No. L10017-11-03
Client S & ME, Inc.
Client Project Marshall Steam Station - Industrial Landfill No. 1
Project No. £.10017-11
Material CETCO Bentimat ST
Roll1.D.; 1834
Sample No. NA

Pressure Heads (Constant)

Top Cap (psi) 75.0
Bottom Cap (psi) 77.0
Cell (psi) 80.0
Total Head (cm) 140.8

Sample Length (em), L
Sample Diameter {cm)
Sample Area (cm?), A
Inflow Burette Area (cm?), a-in

Final Sample Dimensions

Outflow Burette Area (cm?), a-out

AVERAGE FLUX =
AVERAGE PERMEABILITY =

(eotechnics

INTEGRITY N TESTING

0.699
10.16
78.50
0.874
0.853

4.82E-09 m/s
1.97E-09 cmis @ 200C

DATE ELAPSED TOTAL TOTAL RATIO TOTAL TEMP. INCREMENTAL
TIME INFLOW  OUTFLOW AIN HEAD FLUX PERMEABILITY
t AOUT h @ 20°C @ 20°C
(m-d-y) {hr) {cm® em¥ (@3 readings) (cm) (°C) {m/sec) (cm/sec)
5117712010 0.0 0.0 0.0 "NA 168.7 20.3 NA NA
5/117/2010 3.3 1.0 0.5 NA 167.0 20.4 8.04E-09 3.31E-09
5/18/2010 20.5 4.7 2.4 1.96 160.5 21.9 5.75E-09 2.34E-08
5/18/2010 27.5 5.6 34 1.58 158.3 22.4 4,86E-09 2.02E-08
5/19/2010 445 8.1 5.2 1.21 153.3 215 4 45E-09 1.93E-09
5/19/2010 44.5 8.1 52 1.39 167.3 21.5 NA NA
5/19/2010 48.0 B.6 5.7 1.00 166.2 22.0 5.15E-09 2.06E-09
5/20/2010 65.0 111 8.0 1.07 160.6 22.0 4.98E-09 2.03E-09
5/2112010 87.5 13.8 10.8 1.02 154.2 22.3 4.34E-09 1.83E-09
Checked By: W Date: 5-94-0
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GCL INDEX FLUX & PERMEABILITY TEST ‘eotechnics

' ASTM D 5887 INTEGRITY IN TESTING
, (SOP-G52)
Lab ID No. L10017-11-03 Material CETCO Bentimat ST
Client S & ME, Inc. Roll I.D.: 1834
Client Project Marshall Steam Station - Industrial Landfill No. 1 Lot No.: NA
Project No. L10017-11 Sample No. NA

AVERAGE FLUX = 4.B2E-08 ‘/l /s
AVERAGE PERMEABILITY = 1.97E-09 “cmis @ 20°C

PERMEABILITY VS. ELAPSED TIME
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. Checked By: N> Date: 5-941-10
Page 1 of 3 AGEOSERVER\Onla Drivo\Synthetica (2010 SYNTHETICSION7 - SEME, INC - MARSHALL STEARMLISI7-11-03_GCLIndmFluz t5{Tamp

544 Braddock Avenue * East Pilisburgh, PA 15112 « 412-823-7600 « FAX 412-B23-8999 » www.geotechnics.net




INPUT BURETTE NO. AND CONDITIONS

eotechnics
Lab ID No. L10017-11-03 Material Rewdimoh Sfne
Client S & ME, Inc. Roll I.D.: 5
Client Project Marshall Steam Station - Industrial Landfill No. 1 Sample No. NA
Project No, L10017-11
Pressure Heads {Constant)
Top Cap {psi) 75.0
Botiom Cap (psi) 77.0
Cell (psi) B0.0
Total Pressure Head (cm) 140.6
INFLOW (HEADWATER) BURETTE OUTFLOW (HEADWATER) BURETTE
BURETTE No. G 1196 BURETTE No. G 1197
BURETTE FACTOR 1 BURETTE FACTOR 1
INFLOW AREA (cm?), a-in 0.874 OUTFLOW AREA (cm? ), a-out 0.853
VOLUME CORR. FACTOR 0.962 VOLUME CORR. FACTOR 1.018
SLOPE 1.150 SLOPE 1.173
INTERCEPT 65.3 INTERCEPT 65.2
DATE TIME INFLOW  OUTFLOW FLOW TEMP.
G1196 G1197 ( O flow)
(mmiddlyy)  (hr) (min) (div.) (div.) { 1 stop) (°C)
5/17/2010 13 18 0.2 241 a 20.83
51742010 16 36 1.2 23.6 0 20.4
5/18/2010 9 50 49 21.7 0 21.9
5/18/2010 16 45 5.8 20.7 0 22.4
5/19/2010 9 50 8.3 18.9 1 21.5
5/19/2010 13 10 0.9 23.6 0 215
5/18/2010 16 36 1.4 231 D 22.0
5/20/2010 9 40 3.9 20.8 0 220
5/21/2010 8 5 6.6 18,0 0 223

Checked By: \"K Date:

Page 4 (Checking)

544 Braddock Avenue - East Pitisburgh, PA 15112 - 412-823-7600 » FAX 412-823-8089 - www.gsclechnics.net

WGEOSERVERIDaa Drive\Symhotles\?D 10 SYNTHETICSW17 - SBME, INMFSHAI.L STEAMYL 18017-11-03_GClindesFlux.xisTemp




GCL INDEX FLUX & PERMEABILITY TEST eotechnics

. ASTM D 5887 INTEGRITY IN TESTING
(SOP-G52)

Lab ID No. L10017-11-02 Tesled by; JO Date: 5/14/2010
Client S & ME, Inc. .
Client Project Marshall Steam Slalion - Industial Landfll No.1  Checked by: A Date: '5“3"\‘"0
Project No. L10017-11
Material CETCO Bentimat ST
Rall 1.D.: _ 1790
Lot No.: NA
Sample No. NA
Permeant: DEAIRED, DEIONIZED WATER
MOISTURE CONTENT: BEFORE TEST AFTER TEST
Tare Number 62 45
Wi. of Tare & GCL? {gm.) 81.34 75.58
WL. of Tare & Dry GCL ? (gm.) 66.85 38.74
Wi, of Tare (gm.) 10.75 10.91
Wi of Water (gm.) 14.49 36.84
Wi. of Dry GCL (gm.) 2 56.10 27.83

&CL Moisture Content (%) 25.8 132.4
SPECIMEN: BEFORE TEST AFTER TEST
WI. of GCL (gm.) 2 38.38 70.88 (Calgulated)
Clay Component Thickness 1 (in.) ' 0.157 0.224
Clay Component Thickness 2 (in.) ' 0.146 0.219
Clay Component Thickness 3 (in.) * 0.138 0.220
Average Clay Component Thickness (in.) : na 0.221
Average Clay Component Thickness (mm) na 5.613
Specimen Dia. (in) 4,000 4.000
Specimen Area (in.?) 12.57 12.57
Specimen Area {m?) 0.00811 0.00811
Mass/Unit Area of GCL(gm./m?) ? 4,732 8,740
Mass/Unit Area of GCL(psf ) * 0.97 1.79
Mass/Unit Area of Dry GCL(gm./m?) ? 3,761
Mass/Unit Area of Dry GCL(psf ) * 0.77

*NOTES: 1) Direct visual measuremenl of exposed clay at specimen perimeter.
Q 2) Includes weight of the textile carriers.

Page 2 of 3 WGEOSERVERDats DifveASynihelics\2010 SYNTHETICSIDI7 - SAME, ING - MARSHALL STEAMYL10017-11-02_GELIdorfiurxlsTump
544 Braddock Avenue « Easl Pilisburgh, PA 15112 « 412-823-7600 « FAX 412-823-8989 » www.geolechnics.nel




GCL INDEX FLUX & PERMEABILITY TEST

ASTM D 5887
(SOP-G52)

feotechnics

i INTEGRITY IN TESTING

Lab ID No. L10017-11-02
Client S & ME, Inc.
Client Project Marshall Steam Station - Industrial Landfill No. 1
Project No. L10017-14
Material CETCO Bentimat ST
Rell 1.D.: 1790
Sample No. NA
Final Sample Dimensions
Pressure Heads {Constant) Sample Length (cm), L 0.561
Top Cap (psi) 75.0 Sample Diameter {cm) 10.16
Bottom Cap {psi) 77.0 Sample Area (cm?), A 78.50
Cell (psi) 80.0 Inflow Burette Area (cm?), a-in 0.871
Total Head (cm) 140.6 Outflow Buretie Area (cm?), a-out 0.863
AVERAGE FLUX = 6.75E-09 mis
AVERAGE PERMEABILITY = 2.52E-08 cm/s @ 200C
DATE ELAPSED  TOTAL TOTAL RATIO  TOTAL TEMP. INCREMENTAL
TIME INFLOW  OUTFLOW AIN HEAD FLUX PERMEABILITY
t A0UT h @ 20°C @ 20°C
(m-d-y) {hr) {cm? (em® (3 readings) (cm) (°C) {m/sec) {cm/sec)
5/17/2010 0.0 0.0 0.0 NA 161.1 20.3 NA NA
5117/2010 3.3 1.6 0.8 NA 158.4 20.4 1.29E-08 4.49E-09
5/18/2010 20.5 5.6 3.7 1.51 150.4 21.9 7.08E-08 2.47E-09
5/18/2010 44.6 9.7 7.7 1.17 141.0 215 5.95E-09 2.22E-09
5/18/2010 44.6 97 1.7 1.03 160.4 22.0 NA NA
5/20/2010 61.7 13.9 11.9 1.00 150.7 220 8.72E-09 3.01E-08
5/20/2010 68.1 15.2 13.1 1.02 147.8 20.5 6.51E-09 2.57E-09
5/21/2010 84.3 18.4 16.2 1.05 140.5 22.3 6.85E-08 2.53E-08
52112010 87.3 19.0 16.7 1.06 139.3 22.5 6.49E-09 2.46E-09
Checked By: A Date: 5-94-~10
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Lab ID No.
Client

Client Project

Project No

GCL INDEX FLUX & PERMEABILITY TEST etechnﬁcs

INTEGRITY IN TESTING

ASTM D 5887
{SOP-52)
L10017-11-02 Meaterial CETCO Bentimat ST
S & ME, Inc. Roll 1.D.: 1790
Marshall Steam Station - Industrial Landfill No. 1 Lot No.: NA
L10017-11 Sample No. NA

/

6.75E-08 " mis

AVERAGE FLUX =
2.52E-09 Yemls @ 20°C

AVERAGE PERMEABILITY =

PERMEABILITY VS. ELAPSED TIME
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. Checked By: Y Date:  5-9H-0
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INPUT BURETTE NO. AND CONDITIONS

Lab ID No. L10017-11-02
Client S & ME, Inc.
Client Project

Project No. L10017-11

INFLOW (HEADWATER) BURETTE

Material
Roll 1.D.;

Marshall Steam Station - Industrial Landfill No. 1 Sample No.

Pressure Heads (Constant)
Top Cap {psi)

Bottom Cap (psi)

Cell {psi)

Total Pressure Head {cm)

NA

88 Remiimah St

75.0
77.0
80.0
140.6

OUTFLOW (HEADWATER) BURETTE

BURETTE No. G 1198 BURETTE No. G 1199
BURETTE FACTOR 1 BURETTE FACTOR 1
INFLOW AREA (cm?), a-in 0.871 OUTFLOW AREA (cm? ), a-out 0.863
VOLUME CORR. FACTOR 1.067 VOLUME CORR. FACTOR 0.955
SLOPE 1.154 SLOPE 1,158
INTERCEPT 65.4 INTERCEPT 65.4
DATE TIME INFLOW  OUTFLOW FLOW TEMP.
G1198 G1199 ( O flow)
(mmiddlyy)  (hr) (min) {div.) {div.) { 1 stop) (°C)
5/17/2010 13 20 5.9 23.6 0 20.3
5/17/2010 16 38 7.5 22.8 0 20.4
5/18/2010 g 52 11.5 19.9 0 21.9
5/19/2010 9 56 15.6 15.9 1 21.5
5/19/2010 16 38 3.3 20.4 0 22.0
5/20/2010 9 41 7.5 16.2 0 220
5/20/2010 16 5 B.8 15.0 0 20.5
5/21/2010 8 21 12.0 11.9 D 22.3
5/21/2010 11 21 12.6 11.4 0 225
Checked By: \-9< Date:

Page 4 (Checking)
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Frizta .
GCL INDEX FLUX & PERMEABILITY TEST eotechnics

' ASTM D 5887 2] INTEGRITY IN TESTING
(SOP-G52)
Lab 1D No. L10017-11-01 Tesled by: JO Date: 5/14/2010
Client S & ME, inc.
Client Project Marshall Steam Stalion - Industrial Landfill No. 1 Checked by: NN Date: S-aUd-10
Project No. L10017-11
Material CETCO Bentimat ST
Roll 1.D.: 1745
Lot No.: NA
Sample No. NA
Permeant: DEAIRED, DEIONIZED WATER
MOISTURE CONTENT: BEFORE TEST AFTER TEST
Tare Number 24 5
WI. of Tare & GCL? (gm.) 73.89 107.65
WI. of Tare & Dry GCL ? (gm.) 61.10 51.61
- WA, of Tare (gm.) 10.66 10.79
Wit. of Water (gm.) 12.79 56.04
t. of Dry GCL (gm.) * 50.44 40.82
wa Moisture Content (%) 25.4 137.3
SPECIMEN: BEFORE TEST AFTER TEST
Wt. of GCL (gm.) ? 54.92 103.96 (Calculated)
Clay Component Thickness 1 (in.) 0.170 0.288
Clay Component Thickness 2 (in.) ! 0.164 0.272
Clay Component Thickness 3 (in.) ! 0.158 0.281
Average Clay Componeni Thickness (in.) na 0.280
Average Clay Component Thickness (mm) na 7.120
Specimen Dia. {in) 4.000 4.000
Specimen Area (in.?) 12.57 12.57
Specimen Area (m?) 0.00811 0.00811
Mass/Unit Area of GCL(gm./m*) * 6,772 12,818
Mass/Unit Area of GCL(psf ) 2 1.39 2.62
Mass/Unit Area of Dry GCL{gm./m?) ? 5,402
Mass/Unit Area of Dry GCL{psf ) 2 1.19

. *NOTES: 1) Direct visual measurement of exposed clay at specimen perimeter.
2) Includes weight of the lexlile carriers.

Page 203 WGEOSERVERDOIM DriveAS;nihelics2010 SYNTHETICSI017 - SEME, INC - MARSHALL STEAVNLI00}7-11-01_GCLIndoxFiux x5 Tomp
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Lab ID No.
Client

GCL INDEX FLUX & PERMEABILITY TEST

Client Project

Project No.
Material
Roll 1.D.:
Sample No.

Pressure Heads (Constant)

Top Cap (psi)
Botlom Cap (psi)

Celi (psi)

Total Head (cm)

ASTM D 5887
(SOP-G52)

L10017-11-01

5 & ME, Inc.

Marshall Steam Station - Industrial Landfill No. 1
L10017-11

CETCO Bentimat ST

1745

NA

Fina} Sample Dimensions

Sample Length (cm), L

75.0 Sample Diameter (cm)

77.0 Sample Area (cm2 YA

80.0 Inflow Burette Area (cm?), a-in
140.6 Outflow Burette Area (cm?), a-out

AVERAGE FLUX =
AVERAGE PERMEABILITY =

otechnics

INTEGRITY IN TESTING

0.712
10.16
78.50
0.825
0.860

4.97E-09 m/s
2.35E-09 cm/s @ 200C

DATE ELAPSED TOTAL TOTAL RATIO TOTAL TEMP. INCREMENTAL
TIME INFLOW  OUTFLOW AIN HEAD FLUX PERMEABILITY
t AOUT h @ 20°C @ 20°C
(m-d-y) (hr) (cm® {cm® (3 readings) (cm) (°C) (m/sec) {cm/sec)
5M7/2010 0.0 0.0 0.0 NA 167.1 20.3 NA NA
511712010 3.3 0.5 0.5 NA 166.0 20.4 5.33E-08 2.22E-09
5/18/2010 20.5 4.4 2.6 1.69 169.0 21.9 6.17E-09 2.53E-09
5/18/2010 27.5 54 4.1 1.36 156.1 22.4 6.40E-09 2.68E-09
5/19/2010 44.6 9.1 6.7 1.15 148.7 21.5 6.50E-09 2.87E-09
5182010 51.3 97 7.9 1.13 146.6 220 4,75E-09 2.14E-09
5/20/12010 68.3 12.3 10.5 0.84 140.8 22.0 5.40E-09 2.50E-09
5/20/2010 74.7 13.2 11.4 1.00 138.5 20.5 4 98E-09 2.46E-09
5/21/2010 90.7 15.3 13.4 1.03 133.7 22.3 4.53E-09 2.20E-09
Checked By: WA Date: 5-9H-0
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GCL INDEX FLUX & PERMEABILITY TEST "eotechnics

. ASTM D 5887 INTEGRITY IN TESTING
(SOP-G52)
L.ab ID No. L10017-11-01 Material CETCO Bentimat ST
Client S & ME, Inc. Roll 1.D.; 1745
Client Project Marshall Steam Station - Industrial Landfill No. 1 Lot No.: NA
Project No. L10017-11 Sample No.  NA

AVERAGE FLUX = 4.97E-08 \/mls
AVERAGE PERMEABILITY =  2.39E-08 V cm/s @ 20°C

PERMEABILITY VS. ELAPSED TIME
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INPUT BURETTE NO. AND CONDITIONS

Lab ID No.
Client

Client Project
Project No.

INFLOW (HEADWATER) BURETTE

Pressure Heads (Constant)

Top Cap (psi)
Bottom Cap (psi)
Cell (psi)

Total Pressure Head {cm)

1.10017-11-01 Material

S & ME, Inc. Roll 1.D.:
Marshall Steam Station - Industrial Landfill No. 1 Sample No.
L10017-11

R

e

T

ytechnics
RBertimak SEnve

75.0
77.0
80.0
140.6

OUTFLOW (HEADWATER) BURETTE

BURETTE No. G 1200 BURETTE No. G 1201
BURETTE FACTOR 1 BURETTE FACTOR 1
INFLOW AREA (cm? ), a-in 0.825 OUTFLOW AREA (cm? ), a-out 0.860
VOLUME CORR. FACTOR 1.062 VOLUME CORR. FACTOR 0.995
SLOPE 1.167 SLOPE 1.163
INTERCEPT 65.4 INTERCEPT 65.5
DATE TIME INFLOW  OUTFLOW FLOW TEMP.
G1200 G1201 ( 0 flow)
(mm/ddiyy)  (hr) {(min) (div.) {div.) ( 1 stop) (°C)
5/17/2010 13 22 1.7 24.6 0 20.3
5/17/2010 16 41 2.2 24.1 0 20.4
5/18/2010 9 54 6.1 22.0 0 21.9
5/18/2010 16 49 7.1 20.5 0 22.4
5/19/2010 9 58 10.8 17.9 0 21.5
5/19/2010 16 4D 11.4 16.7 0 22.0
5/20/2010 g 42 14.0 14.1 0 22.0
5/20/2010 16 6 14.9 13.2 0 20.5
5/21/2010 8 6 17.0 11.2 1 22.3
Checked By:\*‘K Date:
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° GCL INDEX FLUX & PERMEABILITY TEST eotechnics
ASTM D 5887 B INTEGRITY IN TESTING
(SOP-(G52)
Lab ID Ne. L.10017-14-01 ~ Tesled by: JO Date: 6/21/2010
Client S & ME, Inc.
Client Project Marshall Sieam Statlon - Industrial Landfl No. © Checked by: M Date: {,-29-10
Project No. L10017-14
Material CETCO Bentomat ST
Roll 1.D.: 4071
Lol No.: NA
Sample No. NA
Permeant: DEAIRED, DEIONIZED WATER
MOISTURE CONTENT: BEFORE TEST AFTER TEST
Tare Number ' 6 39
W. of Tare & GCL2 (gm.) 67.94 80.39
WI. of Tare & Dry GCL * (gm.) 58.56 41.47
Wi. of Tare (gm.)- 10.89 10.83
Wi. of Water (gm.)’ : 9.38 38.92
1. of Dry GCL (gm.) . , 47.67 30.64
GCL Moisture Content (%) 19.7 127.0
SPECIMEN:. . ... . .. - : BEFORE TEST AFTER TEST
Wt. of GCL (gm.) 2 39.42 74.78 (Calculated)
Clay Component Thickness 1 (in.) ' ' 0.153 -0.238
Clay Component Thickness 2 (in.) | 0.148 0.229
Clay Component Thickness 3 {in.}) 0.137 0.221
Average Clay Component Thickness (in.) na 0.229
Average Clay Component Thickness {mm) na 5.825
Spacimen Dia. (in) ' 4.000 4.000
Specimen Area (in.?) 12.57 12.57
Specimen Area (m?) 0.00811 0.00811
Mass/Unit Area of GCL(gm./m?) ? 4,861 9,221
Mass/Unit Area of GCL(psf) ? 1.00 1.89
Mass/Unit Area of Dry GCL(gm./m*) ? 4,061
Mass/Unil Area of Dry GCL(psf) 2 0.83

. *NOTES: 1) Direct visual measurement of exposed clay at specimen perimeter.
2) Includes weight of the textile carriers.
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Lab 1D No.
Client

GCL INDEX FLUX & PERMEABILITY TEST

Client Project

Project No.
Material
Roll {.D.:
Sample No.

ASTM D 5887

L10017-14-01
S & ME, Inc.

Marshall Steam Station - Industrial Landfill No. 1
L10017-14
CETCO Bentomat ST
4071
NA

(SOP-G52)

Final Sample Dimensions

{egtechnics

INTEGRITY IN TESTING

Pressure Heads {Constant) Sample Length (cm), L 0.583
Top Cap (psi) 75.0 Sample Diameter {cm) 10.16
Bottom Cap (psi) 77.0 Sample Area (cm?), A 78.50
Cell (psi) 80.0 Inflow Buretie Area (cm”), a-in 0.874
Total Head (cm) 140.6 Outflow Burelte Area (cm®), a-out 0.853
AVERAGE FLUX = 7A3E08 mis y
AVERAGE PERMEABILITY = 2.68E-09 cm/s @ 200C v
DATE ELAPSED TOTAL TOTAL RATIO TOTAL TEMP. INCREMENTAL
TIME INFLOW  QUTFLOW AIN HEAD FLUX PERMEABILITY
t AOUT h @ 20°C @ 20°C
(m-d-y) (hr) (cm? cm¥ (3 readings) (cm) (°C) {m/sec) {cmisec)
6/24/2010 0.0 0.0 0.0 NA 168.2 23.0 NA NA
6/24/2010 6.6 1.5 1.5 NA 164.7 228 8.10E-09 2.66E-09
6/25/2010 22.4 49 4.6 1.07 157.1 227 7.26E-08 2.47E-09 v
6/25/2010 28.8 6.3 5.9 1.08 154.0 22.4 7.48E-09 2.65E-09 7
6/26/2010 50.9 10.9 10.2 1.07 143.7 22.5 7.13E-09 2.63E-09 v
6/28/2010 96.0 19.7 18.7 1.08 123.6 23.0 6.79E-09 2.77E-09 v
Checked By: hA Date:_{,-29 10
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GCL INDEX FLUX & PERMEABILITY TEST

B Ty
Tt

otechnics

ASTM D 5887 INTEGRITY IN TESTING
(SOP-G52)
Lab 1D No. L10017-14-01 Material CETCO Bentomat ST
Client S & ME, Inc. Roll 1.D.: 4071
Client Project Marshall Sieam Station - Industria! Landfill No. 1 Lot No.: NA
Project No. L10017-14 Sample No. NA
AVERAGE FLUX = 7.13E-08 mis
AVERAGE PERMEABILITY = 2.68E-09 cmis @ 20°C
PERMEABILITY VS. ELAPSED TIME
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1.Q0E-07 pm T e
»
E l
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jou ) "~y e — —
o , : = > .
L. R - R o Z
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_ o ] : .
1.00E-09 : : : . ' i . :
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ELAPSED TIME, hrs
Checked By: AR Date: [,~-08-\D
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ASTM D 5887
(SOP-G52)
Lab 1D No. L.10017-14-02
Client S & ME, Inc.
Client Project Marshall Steam Station - Industria) Landf No. 1~ Checked by: Kf‘)
Project No. L10017-14
Material CETCO Bentomat ST
Roll 1.D.: 4115
Lot No.: NA
Sample No. NA
Permeant: DEAIRED, DEIONIZED WATER

MOISTURE CONTENT:

Tare Number

Wi. of Tare & GCL? (gm.)

Wi, of Tare & Dry GCL ? (gm.)
W. of Tare {gm.)

Wi. of Water (gm.)

W, of Dry GCL (gm.) 2

GCL Moisture Content (%)

SPECIMEN:

Wt. of GCL (gm.) ?

Clay Component Thickness 1 (in.) '
Clay Component Thickness 2 (in.) '

Clay Component Thickness 3 (in.) !
Average Clay Component Thickness (in.)
Average Clay Component Thickness (mm)
Specimen Dia. (in)

Specimen Area (in.z)

Specimen Area (m?)

Mass/Unit Area of GCL(gm.[m2 )
Mass/Unit Area of GCL(psf) ?
Mass/Unit Area of Dry GCL{gm./m?) 2
Mass/Unit Area of Dry GCL{psf ) 2

GCL INDEX FLUX & PERMEABILITY TEST

Tesled by: JO

BEFORE TEST

42
78.50
68.35
10.95
10.15
57.40

17.7

BEFORE TEST

54.21
0.182
0.175
0.167
na
na
4.000
12.57
0.00811
6,684
1.37
5,680
1.16

*NOTES: 1) Direct visual measurement of exposed clay at specimen perimeter.

2) Includes weight of the textile carriers.

INTEGRITY IN TESTING

Date: 6/21/2010

Date: {,-29-1D

AFTER TEST

8

106.23
56.06

10.78
51.17
44.28
115.6

AFTER TEST

99.30 (Calculated)
0.268
0.261
0.254
0.261
6.629
4.000
12.57
0.00811
12,244
2.51

Page 2 of 3
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GCL INDEX FLUX & PERMEABILITY TEST

ASTM D 5887

(SOP-G52)

Marshall Steam Station - Industrial Landfill No. 1

Lab ID No. 1£.10017-14-02

Client S & ME, Inc.

Client Project

Project No. L10017-14

Material CETCO Bentomat ST
Roll 1.D.: 41156

Sample No. NA

feotechnics

B INTEGRITY IN TESTING

Final Sample Dimensions

Pressure Heads {Constant) Sample Length (cm), L 0.663
Top Cap (psi) 75.0 Sample Diameter (cm) 10.16
Bottom Cap (psi) 77.0 Sample Area (cm” ), A 78,50
Cell (psi) 80.0 Inflow Burette Area {cm?), a-in 0.871
Total Head (cm) 140.6 Outilow Buretie Area (cm?), a-out 0.863
AVERAGE FLUX = 5.90E-09 m/s ~
AVERAGE PERMEABILITY = 2.43E-09 cmi/s @ 200C v
DATE ELAPSED TOTAL TOTAL RATIO  TOTAL TEMP. INCREMENTAL
. TIME INFLOW  OUTFLOW AlN HEAD FLUX PERMEABILITY
t AOQUT h @ 20°C @ 20°C
{m-d-y) (hn) (cm® (em®  (3readings) (em) (°C) {m/sec) (cm/sec)
6/24/2010 0.0 0.0 0.0 NA 167.8  23.0 NA NA .
6/24/2010 6.5 1.5 0.9 NA 165.1 22.8 6.50E-09 2.43E-09 v
61252010 224 45 3.3 1.36 168.8 227 6.02E-08 2.32E-09
6/26/2010 50.9 98 7.9 1.16 1476 225 6.03E-09 2.47E-09 v
6/28/2010 96.0 17.1 14.8 1.10 130.9 23.0 5.65E-09 2.51E-09 —/
Checked By: 145 Date: [,-29-10D
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GCL INDEX FLUX & PERMEABILITY TEST ectechnics P

ASTM D 5887 INTEGRITY IN TESTING
(SOP-G52) %
Lab ID No. L10017-14-02 Material CETCO Bentomat ST
Client S & ME, Inc. Roll 1.D.: 4115
Client Project Marshall Steam Statlon - Industrial Landfill No. 1 Lot No.: NA
Project No. L10017-14 Sampie No. NA

AVERAGE FLUX = 5.90E-03 mis
AVERAGE PERMEABILITY = 2,43E-09 cm/s @ 20°C

PERMEABILITY VS. ELAPSED TIME
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0 20 40 80 80 100 120
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1.00e-09 +—m7—m—m—r—r———r—r— e —— —
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ELAPSED TIME, hrs

Checked By: 4 pate: {29 ”]D
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eotechnics

. GCL INDEX FLUX & PERMEABILITY TEST
ASTM D 5887 NTEGRITY IM TESTING
(SOP-G52)

Lab ID No. L10017-14-03 Tested by: JO Date: 6/21/2010
Client S & ME, Inc.
Client Project Marshall Sleam Station - Industrial Landfil No. 1 Checked by: Kﬁ Date: |,- 9}24 0
Project No. L10017-14
Material CETCO Bentomat ST
Roll |.D.; 4160
Lot No.: NA
Sample No. NA
Permeant: DEAIRED, DEIONIZED WATER
MOISTURE CONTENT: BEFORE TEST AFTER TEST
Tare Number 3 62
W, of Tare & GCL® (gm.) 73.57 90.57
Wi of Tare & Dry GCL? (gm.) 61.04 49.76
WA of Tare (gm.) 10.78 10.80
W1 of Waler {(gm.) 12.53 40.81

t. of Dry GCL (gm.) 2 50.25 . 38.96
GCL Moisture Content (%) 24.9 104.7
SPECIMEN: BEFORE TEST AFTER TEST
Wi. of GCL (gm.) 2 49.86 81.71 (Calculated)
Clay Component Thickness 1 (in.) 0.156 0.268
Clay Component Thickness 2 (in.) ! 0.148 0.265
Clay Component Thickness 3 (in.) 0.141 0.257
Average Clay Component Thickness (in.) na 0.263
Average Clay Component Thickness (mm) na 6.689
Specimen Dia. (in) 4.000 4.000
Specimen Area (in.”) 12.57 12.57
Specimen Area (m*) 0.00811 0.00811
Mass/Unit Area of GCL(gm./m?) 2 6,148 10,076
Mass/Unit Area of GCL(psf ) * 1.26 2.06
Mass/Unit Area of Dry GCL{gm./m?) 2 4,921
Mass/Unit Area of Dry GCL(psf ) * 1.01

. *NOTES: 1) Direct visual measurement of exposed clay at specimen perimeter.
2) Includes weight of the textile carrlers.
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GCL INDEX FLUX & PERMEABILITY TEST
ASTM D 5887
(SOP-G52)

‘egtechnics

INTEGRITY IN TESTING

544 Braddock Avenue * East Pilisburgh, FA 15112 » 412-823-7600 » FAX 412-B23-B999 + www.gsolachnics.net

Lab 1D No. .10017-14-03
. Client S & ME, Inc.
Client Project Marshall Steam Station - Industrial Landfill No. 1
Project No. 1.10017-14
Material CETCO Bentomat ST
Rall 1.D. 4160
Sample No. NA
Final Sample Dimensions
Pressure Heads (Constant) Sample Length (cm), L 0.669
Top Cap (psl) 75.0 Sample Diameter (cm) 10.16
Bottom Cap (psi) 77.0 Sample Area (cm?), A 78.50
Cell {psi) 80.0 Inflow Burette Area (cm?), a-in 0.825
Total Head (cm) 140.6 Outflow Burette Area (cm2 ), a-out 0.860
AVERAGE FLUX = 5.11E-09 m/s v
AVERAGE PERMEABILITY = 2.07E-09 cmis @ 200C >
DATE ELAPSED TOTAL TOTAL RATIO  TOTAL TEMP. INCREMENTAL
TIME INFLOW OUTFLOW AIN HEAD ' FLUX PERMEABILITY
t AQUT h @ 20°C @ 20°C
(m-d-y) (hr) (cm® (ecm¥  (3readings) {(em) (°C) {m/sec) (cm/sec)
6/24/2010 0.0 0.0 0.0 NA 167.8 23.0 NA NA J
6/24/2010 6.6 1.1 1.0 NA 165.4 22.8 5.67E-089 2.09E-09
6/25/2010 28.8 47 4.3 1.09 157.3 22.4 5.49E-09 2.11E-09 Y
6/26/2010 50.8 7.8 7.4 1.06 150.0 22.5 5.06E-08 2.03E-09
6/28/2010 85.9 14.1 13.4 1.03 135.8 22.5 4. 79E-09 2.07E-08
Checked By: A& Date: {;:99~10)
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GCL INDEX FLUX & PERMEABILITY TEST

fleotechnics

INTEGRITY I TESTING

ASTM D 5887
(SOP-G52)
Lab ID No. L10017-14-03 Material CETCO Bentomat ST
Client S & ME, Inc. Roll 1.D.: 4160
Client Project Marshall Sieam Station - Industrial Landfill No. 1 Lot No.: NA
Project No. L10017-14 Sample No.  NA
AVERAGE FLUX = 541E-09 m/s
AVERAGE PERMEABILITY = 2.07E-03 cm/s @ 20°C
PERMEABILITY VS. ELAPSED TIME
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Checked By: (P, pate: {,-20-~10
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eotechnics

B INTEGRITY IN TESTING .

GCL INDEX FLUX & PERMEABILITY TEST

ASTM D 5887
(SOP-G52)
Lab ID No. L10017-14-04 Tested by: JO Date: 6/21/2010
Client S & ME, inc.
Client Project Marshall Sleam Station - Industrial Landfli No. 1~ Checked by: % Date: b- QQ“‘{O
Project No. L10017-14
Material CETCO Bertomat ST
Roli 1.D.: 4205
Lot No.: NA
Sample No. NA
Permeant: DEAIRED, DEIONIZED WATER
MOISTURE CONTENT: BEFORE TEST AFTER TEST
Tare Number 51 41
Wi, of Tare & GCL® (gm.) 83.18 92.68
Wi. of Tare & Dry GCL 2 (gm.) 68.28 48.80
Wi. of Tare (gm.) 10.89 10.79
Wi, of Waler (gm.) 14.90 43.78
WL of Dry GCL (gm.) 2 57.38 38.11
GCL Moisture Content (%) 26.0 114.9
SPECIMEN: BEFORE TEST AFTER TEST
WL of GCL (gm.) 2 40.47 84.39 (Calculated)
Clay Component Thickness 1 (in.) ' 0.173 0.257
Clay Component Thickness 2 (in.) ' 0.167 0.252
Clay Component Thickness 3 (in.) 0.158 0.248
Average Clay Component Thickness {in.) ha 0.252
Average Clay Component Thickness {mm) na 6.409
Specimen Dia. (in) 4.000 4.000
Specimen Area (in.%) 12.57 12.57
Specimen Area (m®) 0.00811 0.00811
Mass/Unit Area of GCL{gm./m?) 2 6,100 10,408
Mass/Unit Area of GCL{psf } * 1.25 2.3
Mass/Unit Area of Dry GCL(gm./m?) 2 4,843
Mass/Unit Area of Dry GCL(psf) 2 0.99
*NOTES: 1) Direct visual measurement of exposed clay at specimen perimeter. ‘

2) Includes weight of the textile carriers.
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GCL INDEX FLUX & PERMEABILITY TEST

'eotechnics

. ASTM D 5887
(SOP-G52) INTEGRITY IN TESTING
Lab ID No. L10017-14-04
Client S & ME, Inc.
Client Project Marshall Steam Station - Industrial Landfill No. 1
Project No. L10017-14
Material CETCO Bentomat ST
Roll 1.D.: 4205
Sample No. NA
Final Sample Dimensions
Pressure Heads (Constant) Sample Length (cm), L 0.641
Top Cap (psi) 75.0 Sample Diameter (cm) 10.16
Bottom Cap (psi) 77.0 Sample Area (cm2 ) A 78.50
Cell (psi) 80.0 Inflow Burette Area (cm”), a-in 0.856
Total Head (cm) 140.6 Outflow Burette Area (cm?), a-out 0.855
AVERAGE FLUX = 4.60E-09 m/s ~
AVERAGE PERMEABILITY = 1.79E-09 cmis @ 200C
. DATE  ELAPSED TOTAL TOTAL RATIO TOTAL TEMP. INCREMENTAL
TIME INFLOW OUTFLOW AN HEAD FLUX PERMEABILITY
t AOUT h @ 20°C @ 20°C
{m-d-y) (hr) (cm? (em® (3 readings) (cm) (°C) (m/sec) {cm/sec)
612412010 0.0 0.0 0.0 NA 167.7 230 NA NA e
6/24/12010 6.6 1.0 0.8 NA 165.6 22.8 4.86E-09 1.74E-09 s
6/25/2010 28.8 4.2 35 1.20 168.7 224 4.70E-D8 1.75E-09 Y
6/26/2010 50.8 7.6 6.2 1.22 151.6 22.5 4.8B9E-09 1.80E-08 /
6/28/2010 95.9 12.9 11.6 1.07 1302 230 4.20E-09 1.72E-09
Checked By: WA Date: (b=~
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GCL INDEX FLUX & PERMEABILITY TEST

eotechnics

INTEGRITY IN TESTING

ASTM D 5887
(SOP-G52)
Lab ID No. £L10017-14-04 Material CETCO Bentomat ST
Client S & ME, Inc. Roll 1.D.; 4205
Client Project Marshall Steam Station - Industrial Landfill No. 1 {ot No_: NA
Project No. L10017-14 Sample No.  NA
AVERAGE FLUX = 4.60E-09 mi/s
AVERAGE PERMEABILITY = 1.79E-08 cm/s @ 20°C
PERMEABILITY VS. ELAPSED TIME
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Checked By:  thib pate: [-29~10
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'eotechnics

‘ *NOTES: 1) Direct visual measurement of exposed clay al speclmen perimeter.

2) Includes weight of the textile carriers.

‘ GCL INDEX FLUX & PERMEABILITY TEST
ASTM D 5887 INTEGRITY IN TESTING
(SOP-G52)

Lab ID No. L10017-14-05 Tesled by: JO Date; 6/21/2010
Client S & ME, Inc.
Client Project Marshall Sigam Station - Indusisiel LandiiiNo. 1~ Checked by: AR pate: |,-29-1O
Project No. L10017-14
Material CETCO Bentomat ST
Roll 1.D. 4249
Lot No.: NA
Sample No. NA
Permeant: DEAIRED, DEIONIZED WATER
MOISTURE CONTENT: BEFORE TEST AFTER TEST
Tare Number 443 51
Wi, of Tare & GCL® (gm.) 76.88 96.97
Wi, of Tare & Dry GCL? (gm.) 64.13 48.59
Wi. of Tare {gm.) 8.26 10.87
Wi of Water (gm.) 12.75 48.38

t. of Dry GCL {gm.) 2 55.87 37.72
GCL Moisture Content (%) 22.8 128.3
SPECIMEN: BEFORE TEST AFTER TEST
Wi. of GCL (gm.) > 48.20 89.58 (Calculated)
Clay Component Thickness 1 (in.) 0.167 0.248
Clay Component Thickness 2 (in.) ! 0.161 0.241
Clay Gomponent Thickness 3 (in.) ! 0.155 0.232
Average Clay Component Thickness (in.) na 0.240
Average Clay Component Thickness {(mm) na 6.104
Specimen Dia. (in) 4.000 4.000
Specimen Area (in.”) 12.57 12.67
Specimen Area (m°) 0.00811 0.00811
Mass/Unit Area of GCL{gm./m?) * 5,943 11,046
Mass/Unit Area of GCL{psf ) > 1.22 2.26
Mass/Unit Area of Dry GCL{gm./m?) 4,839
Mass/Unit Area of Dry GCL{psf) ? 0.99
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GCL INDEX FLUX & PERMEABILITY TEST

ASTM D 5887
(SOP-G52) INTEGRITY IN TESTING
Lab ID No. L10017-14-05
Client S & ME, Inc.,
Client Project Marshall Steam Station - Industrial Landfill No. 1
Project No. L10017-14
Material CETCO Bentomat ST
Roll 1.D.: 4249
Sample No. NA
Final Sample Dimensions
Pressure Heads {Constant) Sample Length {cm), L 0.610
Top Cap (psi) 75.0 Sample Diameter {cm) 10.16
Boltom Cap (psi) 77.0 Sample Area ((:m2 ), A 78.50
Cell (psi) 80.0 Inflow Burette Area (cm” ), a-in 0.873
Tolal Head (cm) 140.6 Outflow Burette Area (cm?), a-ou 0.872
-
AVERAGE FLUX = 4.88E-09 m/s .
AVERAGE PERMEABILITY = 1.88E-09 cmis @ 200CY
DATE ELAPSED TOTAL TOTAL RATIO  TOTAL TEMP. INCREMENTAL
TIME INFLOW OUTFLOW  AIN HEAD FLUX PERMEABILITY .
t AQUT h @ 20°C @ 20°C
(m-d-y) (hr) (cm” (em®  (3readings) (cm) (°C) {m/sec) (cmisec)
6/24/2010 0.0 0.0 0.0 NA 165.3 22.0 NA NA
6/25/2010 16.5 3.0 1.8 NA 159.8 22.0 5.15E-09 1.84E-08
6/25/2010 26.9 47 3.2 1.47 156.2 21.6 5.27E-08 1.956-09 /
6/26/2010 48.2 7.7 5.7 1.21 149.8 23.0 5.06E-09 1.87E-08 7
6/27/2010 67.0 . 10.7 8.5 113 143.3 235 4.93E-08 1.88E-09 ~,
672812010 88.7 13.7 11.2 1.09 136.8 23.0 4. 65E-09 1.88E-09 /
Checked By: LA Date: J_oj\q “(D
Page 3 of 3 }
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eotechnics

. GCL INDEX FLUX & PERMEABILITY TEST
ASTM D 5887 NTEGRITY IN TESTING
{(SOP-G52)
Lab ID Na. 1.10017-14-05 Material CETCO Bentomat ST
Client S & ME, Inc. Roll 1.D.: 4249
Client Project Marshall Steam Station - Industrial Landfili No. 1 Lot No.: NA
Project No. L10017-14 Sample No.  NA

AVERAGE FLUX = 4.8BE-09 mis
AVERAGE PERMEABILITY =  1.88E-09 cm/s @ 20°C

PERMEABILITY VS. ELAPSED TIME
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Checked By: \)\\’3\ pate: _Ls~P-D
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GCL INDEX FLUX & PERMEABILITY TEST

ASTM D 5887
(SOP-G52)

Lab ID No. 1.10017-14-06 Tesled by: JO
Client S & ME, Inc.
Client Project Marshall Steam Stalion - Industrial LandfilNo. 1 Checked by: W&
Project No. £10017-14
Material CETCO Bentomat ST
Raoll I.D.: 4293
Lot No.: NA
Sample No. NA
Permeant: DEAIRED, DEIONIZED WATER
MOISTURE CONTENT: BEFORE TEST
Tare Number 402
Wi, of Tare & GCL? (gm.) 68.70
WL of Tare & Dry GCL 2 (gm.) 57.04
Wi. of Tare {gm.) 8.25
Wi. of Water {gm.) 11.66
Wt of Dry GCL (gm.) ? 48.79
GCL Moisture Conlent (%) 23.9
SPECIMEN: BEFORE TEST
Wt. of GCL (gm.) > 56.11
Clay Component Thickness 1 (in.) ' 0.179
Clay Component Thickness 2 (in.) ’ 0.174
Clay Component Thickness 3 (in.) ' 0.168
Average Clay Component Thickness (in.) na
Average Clay Component Thickness (mm) na
Specimen Dia. (in) 4.000
Specimen Area (in.”) 12.57
Specimen Area (m?) 0.00811
Mass/Unit Area of GCL(grn./n12) z 6,919
Mass/Unit Area of GCL{psf ) 2 1.42
Mass/Unit Area of Dry GCL{gm./m?) ? 5,584
Mass/Unit Area of Dry GCL(psf ) * 1.14

"NOTES: 1) Direct visual measurement of exposed clay at specimen perimeter.

2) includes weight of the textile carrlers.

Date; 6/21/2010

Date: (2010

AFTER TEST

46
111.78
54.69
10.88
57.09
43.81
130.3

AFTER TEST

104.30 (Calculated)

0.281
0.278
0.276
0.278
7.070
4.000
12.57
0.00811
12,861
2.63

Page 2 of 3
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INTEGRITY IN TESTING

GCLindexflux.xla]Tump



t.ab 1D No.
Client

GCL INDEX FLUX & PERMEABILITY TEST
ASTM D 5887

Client Project

Project No.
Material
Rall 1.D.:
Sample No.

L10017-14-06

S & ME, inc.

(SOP-G52)

Marshall Steam Station - Industrial Landfill No. 1

L10017-14

CETCO Bentomat ST

4293
NA

Final Sample Dimensions

fectechnics

§ INTEGRITY IN TESTING

Pressure Heads {Constant) Sample Length (cm), L 0.707
Top Cap (psi) 75.0 Sample Diameter (cm) 10.16
Bottom Cap (psi) 77.0 Sample Area {cm® ), A 78.50
Gell {psi) 80.0 inflow Burette Area {cm?), a-in 0.877
Tolal Head (cm) 140.6 Outflow Buretie Area (t:m2 ), a-out 0.963
AVERAGE FLUX = 5.48E-09 m/s ’ .
AVERAGE PERMEABILITY = 2.47E-09 cmi/s @ 200C
. DATE ELAPSED TOTAL TOTAL RATIO TOTAL TEMP. INCREMENTAL
TIME INFLOW  OUTFLOW AlN HEAD FLUX PERMEABILITY
t AOUT h @ 20°C @ 20°C
(m-d-y) (hr) (cm? {em™ (3 readings) (cm) (°C) (m/sec) (cm/sec)
612412010 0.0 0.0 0.0 NA 166.5 22.0 NA NA y;
6/25/2010 16.5 3.4 2.3 NA 160.2 22.0 6.11E-09 2.565E-09 Y,
612512010 26.9 5.4 3.9 ) 1.38 156.3 21.6 6.11E-09 2.64E-09 y
6/26/2010 46.2 8.7 6.8 1.18 149.5 23.0 5.70E-09 2.46E-09
6/27/2010 67.0 12.0 10.0 1.08 142.4 23.5 5.52E-09 2.46E-09 ‘\j
6/28/2010 88.7 15.3 13.1 1.05 135.4 23.0 5.23E-09 2.48E-09
Checked By: 1A pate: |23-10

' Page 3 of 3
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GCL INDEX FLUX & PERMEABILITY TEST

et
HEE

ASTM D 5887 NTEGRITY IN TESTING
(SOP-G52)
Lab ID No. L10017-14-06 Material CETCO Bentomat ST
Client S & ME, Inc. Roll [.D.: 4293
Client Project Marshall Steam Station - Industrial Landfill No. 1 Lot No.: NA
Project No. L10017-14 Sample No.  NA
AVERAGE FLUX = 5,48E-09 mis
AVERAGE PERMEABILITY = 2.47E-09 cmis @ 20°C
PERMEABILITY VS. ELAPSED TIME
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Checked By:  YhiX pate: \2Q-1D
7
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Manufacturer’s Quality Control (MQC) Test
Results
Conformance Test Results







Env Specialties  Duke/Marshall Steam  doc 13568 PO# 13173 ]
Terrell, NC
l 165 rolts 60 HD micso {505) 185 left
ENGLISH DIMENSIONS METRIC DIMENSIONS
rolt ¥ wid len ared wid len area chech weld rod gty (i ordered) wgt lol
.(K)zﬁzu 10 23§05 115150 7 153926 1,079 ESI Marshalt Sleam  165tot 1 3725 Si'10sqs ¢ 8491288
{K)211243 40 23 505 11,615.0 7 153826 1,079 ES) Marshall Steam  165t0t 2 1725 8191288
(K)211214 10 23 505 11,6150 7 153926 1,079 ESt Marshalt Steam  165tot 3 1700 . @t9iz2es
{(K)211315 10 23 505 11,6150 7 153826 1,078 ESt Marshall Steam 16510t 4 3700  IFTrogeosyntec 8199288
{K)211316 40 23 505 11,6150 7 453826 1,079 ES| Marshall Steam 16510t § 3710 8191288
{K)211317 10 23 505 11,6150 7 153926 1,079 ES! Marshall Steam 1650t 6 3710 8191288
{K)211318 10 23 505 14,6450 7 153.926 1,079 ES| Marshall Steam 165tot 7 3690 8191288
[K)211319 40 23 508 11,6150 7 153.826 1,079 ES! Marshall Steam  165tot B 3695 _ 8191288
{K)211320 10 23 505 11,6150 7 153926 1,079 ES1 Marshall Sieam  165tot 9 3750 "7 10 sgs 8191288
{K)211321 10 23 508 11,6150 7 153926 1,079 ESt Marshall Steam 165101 10 3745 8191288
{K)211322 10 23 508 11,6150 7 153926 1,079 ESI Marshall Steam  165to1 11 3725 8191288
{K)211323 40 23 508 11,6450 7 153926 1,079 ES! Marshall Steam 165tot 12 3725 8191288
{K)211324 10 23 505 11,6150 7 153926 1,079 ES) Marshall Steam  165tat 13 3725 9191288
{K)211326 40 23 505 11,6950 7 153926 1,078 ES| Marshall Sleam  165tot 14 1765 8101288
{K)241327 10 23 505 11,6950 7 153926 1,079 ESI Marshall Steam  165tot 15 3725 B151288
(Kj211328 10 23 505 11,6150 7 153826 1,079 ESI Marshall Steam 165101 16 3730 8181288
{K)211421 .10 23 505 11,6150 7 153926 1,079 ESI Marshall Steam 16510t 17 3730 8191288
{K)211432 10 23 505 11,6150 7 153926 1,079 ES! Marshalt Steam 16510t 1B 3750 10 sqs 8191208
(K}J211433 10 23 505 11,6150 7 153826 1,079 ESI Marshall Steam 165t0t 19 3755 8191288
{K)211439 40 23 505 14,6150 7 153826 1,079 ES| Marshall Steam  165tot 20 3775 8191288
(K)211435 40 23 505 11,6150 7 153826 1,079 ES| Morshall Steam 16510t 21 3785 8191288
{K)211436 10 23 505 11,6150 7 153926 1,079 ES! Marshall Sieam  165tot 22 3785 8191288
{K)211437 10 23 50§ 11,6150 7 153926 . 1,079 ES| Marshall Stcam 16510t 23 3788 8191288
{K)211438 10 23 505 11,6150 7 151926 1,079 ES! Marsholl Steam  165to1 24 3790 8191288
{K)211439 10 23 505 11,6950 7 153826 1,079 ES! Marshall Stesm  165t01 25 3775 8191288
{K)211440 .40 23 505 11,6460 7 153926 1,079 ES}Marshall Steam 16510t 26 3775 40 sqs 8191288
{K)211441 40 23 505 11,6150 7 153.926 1,079 ES! Marshall Steam 16510t 27 1778 B194208
[K)213442 10 23 505 14,6950 7 151826 1,078 ES| Marshatt Steam  165tot 28 3780 8191288
{K)211443 10 23 505 11,6450 7 153926 1,079 ESI Marshall Steam 165tot 29 735 8191288
{K)211444 10 23 505 11,6150 7 153926 1,078 " ES) Marshall Steam  165tat 30 3805 8191280
{K)211445 10 23 505 11,6150 7 153926 1,079 ESI Morshall Steam 16510t 31 380D 8191288
{K)211446 .40 23 505 11,6150 7 153826 1,079 ES! Marshall Stcom  165tot 32 3000 8191288
(KJ241547 10 23 505 11,6150 7 153826 1,078 ES! Marshall Steam 165101 33 3775 B181288
{K)291548 10 23 505 11,615.0 7 153826 1,079 ESI Marshall Steam 165101 34 1785 _ - 8191288
{K)211548 10 23 505 11,6150 7 153926 1,079 ESt Marshall Steam 165101 35 3770 10 sqs 8191208
{K)211550 .10 23 505 11,6150 7 152826 1,079 ES! Marshall Steam 18510t 36 3765 8191288
{K)211551 40 23 505 11,6450 7 153926 4,079 ES| Marshall Steam 16510t 37 3780 8191288
{K)211552 .10 23 505 11,615.0 7 153826 1,079 ES| Marshall Steam 6510t 38 3760 8191288
{K)211553 10 23 505 11,6150 7 153826 1,079 ES| Marshall Steam  165tot 39 3720 8191288
{K)211554 10 23 505 11,6150 7 153.926 1,079 ES) Marshall Steams  165tat 40 3720 8191288
(K)211555 10 23 505 11,6150 7 153826 1,078 €51 Marshall Stearn 165101 41 1735 8191288
[K)211556 .10 21 505 11,6950 7 153926 1,079 ESI Marshalt Steam 16510t 42 3750 8191288
(K)211557 10 23 505 11,6150 7 153826 1,079 ESI Marshall Steam  165t0t 43 3745 ) v 8191288
{KJj211558 10 23 505 11,6150 7 153926 1,079 ESI Marshall Steom  165int 44 3750 10sqs - 8191288
{K)j211559 10 23 50§ 11,6150 7 153.926 1,079 £SI Marshall Steam 165iot 45 3745 8191288
{K)211560 .10 23 505 11,6150 7 153.926 1,079 ES| Marshall Steam  165tot 46 3760 8191288
{K)214561 .10 23 505 11,6150 7 153.926 1,079 ES! Marshall Steam  165tot 47 3775 5191208
{K)241562 10 23 505 11,6150 7 153926 1,079 ESI Marshall Steam 16510t 48 3800 8191283
{K)211563 .40 23 505 11,6150 7 153926 1,079 ES) Marshall Stcam 165101 49 381D 8191283
{K)211564 10 23 505 11,6450 7 153926 1,079 ES) Marsholl Steam 1650l 50 3sto 8191283
{K)291665 10 23 505 11,6450 7 153926 1,079 ESI Marshall Steam  165tot 51 3785 8191283
{K)211666 .10 23 505 11,6450 7 153926 1,079 ESI Marshalt Steam 165tot 52 3780 10 sgs 8191283
(K)211667 10 23 505 11,6150 7 153926 1,079 £5| Marshalt Steam  165iot 53 765 8191283
{K)211668 .10 23 505 11,6150 7 153926 1,079 £S| Marshall Steam 165tot 54 a715 8191283
(K)211669 .10 23 508 11,6450 7 153926 1,079 ES| Marshall Steam 16510t 55 3725 8191263
{K}211670 410 23 505 11,6150 7 153926 1,079 ES| Marshall Stean 165to1 56 aris 8191283
{K)211671 40 23 505 11,6150 7 153926 1,078 ES! Marshall Steam 16510t 57 3785 9191283
(K)211672 .10 23 505 11,6150 7 153826 1,079 ESI Marshall Steom 165101 50 3715 8191283
{K)211673 10 23 505 11,6150 7 1532926 1,079 ESt Marshall Steam 16510t 59 3755 8191283
(K)211674 10 23 505 11,6150 7 153.826 4,079 F20" " ESiMarshall Steam 16510t 60 3755 8181283




13173 j

Env Speciallics Duke/Marshall Steam doc 13568 PO#
Terrell, NC
165 rolis 60 HD micro {505) 165 Iefs ’
ENGLISH DIMENSIONS METRIC DIMENSIONS
yoll ¥ wid len area wid fen area theck weld rod gty {if ordesed) wgt 1ot
{K)211675 .10 23 505 11,615.0 7 153.926 1,079 ES] Marshal) Steam  165tot 61 3745 40 'sqs. 8191283
{K)211676 .10 23 505 11,645.0 7 153,926 1,079 ES) Marshall Steam 165tot 62 3755 8191283
{K)211677 .10 23 505 11,615.0 7 153.926 1,078 ESI Marshall Steam 165t0t 63 3760 8191283
{K)21167B .10 23 505 11,615.0 7 153.926 1,079 ES| Marshall Steamn  165t01 64 az7zo 8191283
(K)211673 .10 23 505 11,615.0 7 153.926 1,079 ES| Marshall Stearn  1BStot 65 3780 8191283
{K)211680 .10 23 505 11,615.0 7 153.926 1,079 ES] Morshall Stearn  165t0l 66 3780 8191283
{K)211681 .10 23 505 11,615.0 7 153.926 1,079 ESI Marshall Steam 165tot 67 3775 8191283
{K)211602 .10 23 505 11,615.0 7 153.926 1,079 ESI Marshall Steam 16510l 68 3780 o 8191283
{K)2116B3 .10 23 505 11,615.0 7 153.926 1,079 ESI Marshall Steam  165tot 69 3780 "ﬁ10‘sqs a 8191283
[K}211684 .10 23 505 11,615.0 7 153.926 1,079 ESI Marshall Steam 165tal 70 3775 8951283
{K)211785 .10 23 505 11,815.0 7 152928 1,079 ES! Marshal! Steam 16510t 71 3780 8191283
{K}211786 .10 22 508 11,6150 7 153.92¢6 1,079 ES! Marshali Steam 185tot 72 3765 8191283
{K)211787 .10 23 505 11,615.0 7 153.926 1,078 ESI Marshall Steam  165t0t 73 3750 8191283
{K)211788 .10 23 505 11,615.0 7 153.926 1,07¢ ES) Marshall Steam  165t0t 74 3740 8191283
(K)211789 .10 23 505 11,615.0 7 153.926 1,078 ES) Marshall Steam 155101 75 3750 8191283
{K}211780 .10 23 505 11,6150 7 153.826 1,079 ESI Marshall Steamn 1850t 76 3735 8131283
{K)211791 .10 23 505 11,615.0 7 153.926 1,079 ESI Marshall Steam  165t0t 77 3745 3191283
{K)291792 .10 23 505 11,6150 7 153.826 1,079 ES! Marshall Sticam  465tot 78 3750 10 548 8151283
{K)211793 .10 23 505 11,615.0 7 153.926 1,079 ESI Maorshall Steam  165to1 79 3765 8181283
{K)211794 10 23 505 11,615.0 7 153.926 1,079 ESI Marshall Stearmn 15510t BD 3770 8194283
{K}211795 .10 23 508 11,6150 7 $53.926 1,079 ES! Marshall Steam 185i01 81 3790 8191283
{K)241796 .10 23 505 11,615.0 7 153.926 1,079 - ESI Marshalt Steam 1650t B2 37985 8191283
[K)214797 10 23 505 11,615.0 7 153,926 1,079 ESI Marshatl Steam  165t01 B3 3800 B151283
{K)211798 10 23 505 11,615.0 7 153.926 1,078 ES| Marshall Steam  165t01 084 3805 8191283
{KJ211798 .10 23 505 11,615.0 7 153.926 1,073 ES1 Marshail Steam 165101 85 788 8191283
{K)211700 .10 23 505 11,615.0 7 153.926 1,078 ESI Marshalt Steam 165tot 96 3600 ) 8191283
{K)211701 .10 23 505 11,6150 7 153,926 1,079 ESI Marshall Steam 165tot  B7 3800 - 10 sgs 8181283
(K)211702 .10 23 505 11,615.0 7 153.826 1,079 ESI Marshall Steam  165tot 88 37s80 8191283
{K)211783 .10 23 505 11,615.0 7 163.926 1,07¢ ESI Marshall Steam 165tot 89 3785 8191283
{K)211704 10 23 505 11,615.0 7 153.926 1,079 ES) Morshall Steam  165t01 80 3800 8191283
{K)212101 .10 22 505 11,615.0 7 153.926 1,079 ESI Marshali Steam 16510t 89 37980 8191283
(K)212102 .10 23 505 11,615.0 7 153.926 1,079 ES} Marshall Steam 165tot 92 3785 B191283
{K}212103 .10 23 505 11,615.0 7 153.926 1,079 ESI Marshall Steam  165t0t 83 3780 8191283
{K}j212104 10 23 505 11,615.0 7 153.926 1,079 ESI Morshall Stearn 16510t 94 3790 8191283
{K)212105 .10 23 505 11,615.0 7 183.926 1,078 ESI Marshall Steam 165100 95 3800 1D sqs 8191283
{K)212106 .10 23 505 11,615.0 7 153.826 1,079 ESt Marshall Steam 165tat 95 760 8191283
{K)j212107 .10 23 505 11,615.0 7 153.928 1,079 ESI Marshall Steam  165tot 97 3775 8191283
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. ROLL #

g armcrncaoa

cuehiy contecl Sep?

Measurement
ASTM D5994
(Modified)

Asperity ASTM D7466:

ODD ¥ : TOF EVEN #: BOTTOM
Specific Gravity
ASTM D792

MFI ASTM D1238
COND. E

GRADE: K307

Carbon Black Content
ASTM D4218

Carbon Black Dispersion
ASTM D5596

Tensile Strength
ASTM D6693

ASTM D638 (Modified)
( 2 inches / minute )

Elongation ASTM D6693
ASTM D638 (Modified)

( 2 inches / minute )
Lo=1.3"Yield

Lo =2.0" Break

Dimensional Stability
ASTM D1204 (Modified)

Tear Resistance
ASTM D-1004 (Modified)

Puncture Resistance

FTMS 101 Method 2065 (Modlfed)

Puncture Resistance
ASTM D4833 (Modified)

ESCR
ASTM D1693

Notched Constant Tensile Load

ASTM D5397

Customer:

21121210

35136 mi AVE:

qualily eerhificale

Lot #: 8191288
METRIC  ENGLISH
136 mm 54 mil
163 mm 64 mil
147 mm 58 mil

Density

Melt Flow Index 190°C /2160 g

Range

Category

Average Strength @ Yield

Average Strength @ Break

Average Elongation @ Yield

Average Elongation @ Break

Average Dimensional change

Average Tear Resistance

Load

Minimum Hrs w/o Failures

pass / fail @ 30%

Environmental Specialties

PO: 13173 Duke Energy

Destination Terrell, NC

Liner Type: MICROSPIKE™ HDPE
Thickness......... 1.5 mm 60 mil
Length.............. 153.926 ™ 505.0 fee!
Width.............. 7.00 m 23.0 feet

TEST

OIT(Standard) ASTM D3895 minutes 200 RESULTS
glce .947
g/10 min 24
% 2.20
10in Cat 1

27 tmm (khim) 163 ppi 2,641 psi

31 wimm khim) 174 ppi 3,015 psi
% 17.02
% 457.5
% -0.19

230.0 N 51.701 |bs

4108 N 92.383 lbs

565.6 N 127.45 |lbs

1500 hrs CERTIFIED
300 hrs ONGOING
Dat 3-16-10
ae‘/m% ............... f?ﬂ
Signature .= €.} # r’mﬁ“‘%“fgﬂ"“
60HDmic FRM

Quality Control Depanment

REV 03
12123105



suehiby control dep?

qualily cerlificale

ROLL # 211213-10 Lot #: 8191288 Liner Type: MICROSPIKE™ HDPE
Measurement METRIC  ENGLISH Thickness......... 5 mm  somil
ASTM D5994 MIN: 1.41 mm 56 mil Length.............. 153.926 505.0 fee

- Width 7.00 m 230 feel
(Modified) MAX: 1.60 mm 63 mil O
Asperity ASTM D7466:  35/35 mjl AVE:  1.49 mm 59 mil . TEST
ODD#-TOP EVEN # BOTTOM OIT(Standard) ASTM D3895 minutes 200 RESULTS

Specific Gravity Densit fec

ASTM D792 y g 947

MFI ASTM D1238

COND. E Melt Flow Index 190°C /2160 g g/10 min .24

GRADE: K307

Carbon Black Content Range o 220

ASTM D4218

Carbon Black Dispersion Category 10 In Cat 1

ASTM D5596

Tensile Strength )

ASTM D693 Average Strength @ Yield 27 vmm hiim) 155 ppi 2,641 psi

ASTM D638 (Modified)

( 2 inches / minute )

Average Sirength @ Break 31 rimm (ko) 177 ppi 3,015 psi

Elongation ASTM D6693 :

ASTM D638 (Modified) Average Elongation @ Yield % 17.02

( 2 inches / minute )

Lo =1.3" Yield

Lo = 2.0" Break Average Elongation @ Break % 457.5

Dimensional Stability ]

ASTM D1204 (Modified) Average Dimensional change % -0.19

Tear Resistance

ASTM D-1004 (Modified) Average Tear Resistance 230.0 N 51.701 lbs

Puncture Resistance

Load Ibs

FTMS 101 Method 2065 (Modified) 4109 N 92.383

Puncture Resistance Load 565.6 N 127.45 lbs

ASTM D4833 (Modified) ’

ESCR . .

Minimum Hrs w/o Failures 1500 hrs
ASTM D1693 CERTIFIED
Notched Constant Tensile Load pass / fail @ 30% 300 hrs ONGOING

ASTM D5397

Customer: Environmental Specialties
PO: 13173 Duke Energy
Destination Terrell, NC

Signature.. =7 € 5. g T T =

Mg 4
R 60HOmic FRM
Quality Control Depariment BBV D5

12723105




C']g l ST L A L
N, qU@ll My eerlineale
@ ~or 21121410  ax 8191288  Liner Type: MICROSPIKE™ HDPE
i 1.5 mm 60 mil
Measurement METRIC  ENGLISH Thickness......... 153.926 ™  505.0 feet
ASTM D5994 MIN:  1.37 mm 54 mil Length.............. 700 m 230
. i . ’ . feet
(Mod;ﬁed) MAX: 151 mm 59 mil Width............... ee
. TEST
i : i AVE: 147 58 |
e T o oo i mm ™ OrT(Standard) ASTMD3695 minutes 200  RESULTS
Specific Gravity Density glcc 947
ASTM D792
MFI ASTM D1238 _
COND. E Melt Flow Index 190°C /2160 g g/10 min .24
GRADE: K307
Carbon Black Content Range % 2.20
ASTM D4218

Carbon Black Dispersion Category 10In Cat 1
ASTM D5596

Tensile Strength ] ) i
ASTM D6693 Average Strength @ Yield 27 rumm (it 163 ppi 2,641 psi

ASTM D638 (Modified)
{ 2 inches / minute )

Average Strength @ Break 31 tiimm gom) 174 ppi 3,015 psi
. Elongation ASTM D6693 ‘

ASTM D638 (Modified) Average Elongation @ Yield % 17.02
( 2 inches / minute )
l.o=1.3" Yield
Lo = 2.0" Break Average Elongation @ Break % 457.5
Dimensional Stability . ‘
ASTM D1204 (Modified) Average Dimensional change % -0.19
Tear Resistance
ASTM D-1004 (Modified) Average Tear Resistance 230.0 N 51.701 Ibs
Puncture Resistance 4108 N 92.383 Ibs
FTMS 101 Method 2065 (Modlﬁed) .
Puncture Resistange Load 5656 N 127.45 Ibs
ASTM D4833 (Modified)
ESCR Minimum Hrs w/o Failures 1500 hrs CERTIFIED
ASTM D1693
Notched Constant Tensile Load pass 1 fail @ 30% 300 hrs ONGOING
ASTM D5397

Customer: Environmental Specialties
PO: 13173 Duke Energy
. Destination Terrell, NC j dé%é%

60HDmMIC. FRM
Quality Control Department i
12123105




@’]g(ﬁu JL 2 @ JL
qualiTy eernificdlie
rorcr  211315-10 Lot # 8191288  Liner Type: MICROSPIKE™ HDPE
Measurement METRIC ~ ENGLISH Thickness......... .5 mm soml
ASTM D5994 MIN: 147 mm 58 mil Length.............. 17536926 . 506.0 fee
. . v . f
(Modified) MAX: 1.5 mm 63 mil Width............... 23.0 eel
Asperity ASTM D7466: 34136 mj) AVE: 1.52 mm 60 mil TEST
ODD#:TOP EVEN # BOTTOM OIT(Standard) ASTM D3895 minutes 200 RESULTS
Specific Gravity Densit lec
ASTM D792 y g 947
MFI ASTM D238
COND E Melt Flow Index 190°C /2160 g a/10 min 24
GRADE: K307
Carbon Black Content Range N 2.20
ASTM D4218
Carbon Black Dispersion Category 10 In Cat 1

ASTM D5596

Tensile Strength
ASTM D6693 Average Strength @ Yield 28  umom ovm) 158 ppi 2,641 psi

ASTM D638 (Modified)
{ 2 inches / minute )

Average Strength @ Break 32 Himm (i) 1 80 ppi 3,015 psi
Elongation ASTM D6693 " ’
ASTM D638 (Modified) Average Elongation @ Yield % 17.02
{ 2 inches / minute )
Lo=1.3"Yield
Lo = 2.0" Break Average Elongation @ Break % v 457.5
Dimensional Stability :
ASTM D1204 (Modified) Average Dimensional change: % -0.19
Tear Resistance
ASTM D-1004 (Modified) Average Tear Resistance 230.0 N 51.701 |bs
Punciure Resistance

Load Ibs
FTMS 101 Method 2065 (Modified) 4108 N 92.383
Puncture Resistange Load 565.6 N 127145 lbs
ASTM D4833 (Maodified)
ESCR - .

Minimum Hrs w/o Failures 1500 hrs
ASTM D1693 CERTIFIED
Notched Constant Tensile Load .

| fail @ 309 300 h
ASTM D5357 pass / fail @ 30% 0 hrs ONGOING
Customer: Environmental Specialties Datel............... oo nmee s

PO: 13173 Duke Energy
Destination Terrell, NC

yr_ ................
3 60HDmic FRM
Quality Control Department eV 03
12423/05




. ROLL #

g SNCrco

r.lu-:'lllg conleol :z"‘p

211316-10
Measurement
ASTM D5994 MIN:

Asperity ASTM D7466:

ODD #: TOP EVEN #: BOTTOM
Specific Gravity
ASTM D792

MFI ASTM D1238
COND. E

GRADE: K307

Carbon Black Content
ASTM D4218

Carbon Black Dispersion
ASTM D5596

Tensile Strength
ASTM D6693

ASTM D638 {Modified)
( 2 inches / minute )

Elongation ASTM D6693
ASTM D638 (Modified)

{ 2 inches / minute )

Lo =1.3"Yield

Lo =2.0" Break

Dimensional Stability
ASTM D1204 (Modified)

Tear Resistance
ASTM D-1004 (Modified)

Puncture Resistance

FTMS 101 Method 2065 (Modlﬁed)

Puncture Resistance
ASTM D4833 (Modified)

ESCR
ASTM D1693

Notched Constant Tensile Load
ASTM D5397

Customer:

35136 mil AVE:

qualily eerTificale

Liner Type: MICROSPIKE™ HDPE

Lot #: 8191288
METRIC ENGLISH
145 mm 57 mil
1.55 mm 61 mil
148 mm 58 mil

Density

Melt Flow Index 190°C /2160 g

Range

Category

Average Strength @ Yield

Average Strength @ Break

Average Elongation @ Yield

Average Elongation @ Break

Average Dimensional change

Average Tear Resistance

l.oad

Minimum Hrs w/o Failures

pass / fail @ 30%

Environmental Specialties

PO: 13173 Duke Energy

Destination Terrell, NC

OIT(Slandard) ASTM D3895 minutes 200

glcc

g/10 min

%

27  Nimm gvm)

31 nimm knim)

%

%

%

230.0 N
4109 N

565.6 N

1500 hrs

300 hrs

Quality Control Depanment

1.5 mm
153.926 ™
7.00 m,

60 mil
505.0
23.0

TEST
RESULTS

947

.24

2,20

10 In Cat 1

154 ppi 2,641

176 ppi 3,015

17.02

457.5

-0.19

51.701

92.383

127.45

CERTIFIED

ONGOING

60HDmIc FRM
REV 03
12423405

feet

feet

psi

psi

lbs

Ibs

Ibs




C'lg “ L JL @ i
iy cortr e Sep qualilly eerlircale
rotz 211317-10 Lot #: 8191288  Liner Type: MICROSPIKE™ HDPE
Measurement METRIC ENGLISH Thickness......... 15 mm - 60mil
ASTM D5994 MIN: 1.35 mm 53 mil Length.............. ?’536926 5086.0 feet
. . m;
(Modified) MAX: 151 mm 59 mil Width............. 23.0 feet
Asperity ASTM D7466:  32/32 mj AVE: 1.44 mm 57 mil TEST
ODD# TOP EVEN # BOTTOM OIT(Standard) ASTM D3895 minutes 200 RESULTS
Specific Gravity Densit I
ASTM D792 ensity glec 947
MFI ASTM D1238
COND.E Melt Flow index 190°C /2160 g g/10 min .24
GRADE K307
Carbon Black Content
Range % 2.29
ASTM D4218 g °
Carbon Black Dispersion Category 106 In Cat 1

ASTM D5596

Tensile Strength
ASTM D6693 Average Strength @ Yield 25  rmm iy 144 ppi 2,638 psi

ASTM D638 (Modified)
{ 2 inches / minute )

Average Strength @ Break 31 mm whiim) 176 ppi 3,097 psi
Elongation ASTM D6693
ASTM D638 (Modified) Average Elongation @ Yield % 18.54
{ 2 inches / minute )
Lo=1.3"Yield
Lo =2.0" Break Average Elongation @ Break % ~ 503.6
Dimensional Stability
ASTM D1204 (Modified) Average Dimensional change % -0.19
Tear Resistance
ASTM D-1004 (Modified) Average Tear Resistance 230.0 N 51.701 lbs
Puncture Resistance

Load Ib
FTMS 101 Method 2065 (Modified) 4109 N 92.383 s
Puncture Resistanqe Load 5656 N 12715 Ibs
ASTM D4833 {Modified)
ESCR . .
Minimum Hrs w/o Fail 1500 h

ASTM D1693 o rafures s CERTIFIED
Notched Constant Tensile Load :

ass / fail @ 309 300 h
ASTM D5397 pass / fail @ 30% 1S ONGOING

Customer: Environmental Speciaities
PO: 13173 Duke Energy
Destination Terrell, NC

Quality Control Depanment g"E*\'/D(E‘t-FRM
12/23/05




. ROLL #

gamcncn

cpuchiy control dep?

211318-10
Measurement
ASTM D5994 MIN:
{Modified) MAX:

Asperity ASTM D7466:

ODD# : TOP EVEN #: BOTTOM
Specific Gravity
ASTM D792

MF} ASTM D1238
COND.E

GRADE: K307

Carbon Black Content
ASTM D4218

Carbon Black Dispersion
ASTM D5596

Tensile Strength
ASTM D6693

ASTM D638 (Modified)
( 2 inches / minute )

Elongation ASTM D6693
ASTM D638 (Modified)

{ 2 inches / minute )

Lo = 1.3" Yield

Lo = 2.0" Break

Dimensional Stability
ASTM D1204 (Modified)

Tear Resistance
ASTM D-1004 (Modified)

Puncture Resistance

FTMS 101 Method 2065 (Modlﬁed)

Puncture Resistance
ASTM D4833 (Modified)

ESCR
ASTM D1693

Notched Constant Tensile Load
ASTM D5397

Customer:

3136 mit AVE:

qualily eerflificale

Lot #: 8191288
METRIC  ENGLISH
1.45 mm 57 mil
1.59 mm 63 mil
150 mm 58 mil

Density

Meit Flow Index 190°C /2160 g

Range

Category

Average Strength @ Yield

Average Strength @ Break

Average Elongation @ Yield

Average Elongation @ Break

Average Dimensional change

Average Tear Resistance

Load

Minimum Hrs w/o Failures

pass / fail @ 30%

Environmental Speciaities

PO: 13173 Duke Energy

Destination Terrell, NC

Liner Type: MICROSPIKE™ HDPE

Thickness......... 1.5 mm 60 mil
Length.............. 153.826 ™ 505.0 feet
Width............... 700 ™ 230 et
TEST
OIT(Standard) ASTM D3895 minutes 200 RESULTS
glcc 947
g/10 min .24
% 2.29
10 Ip Cat1
26 yumm paum) 150 ppi 2,538 psi
32 nmm (ki) 183 ppi 3,(_)_97 psi
% 18.54
% 503.6
% -0.19
230.0 N 51.701 Ibs
4109 N 92.383 Ibs
565.6 N 127.15 lbs
1500 hrs CERTIFIED
300 hrs ONGOING
Date:..........., 3-17'10/ .....
Signature.. — e é:’,iff;!ﬁ/"”“é"'

G60HDmic. FRM
REVO3
12123105

Quality Contrel Department



g raceca

T |u-:x]|!g cortrol uC;

RoLL# 211319-10
Measurement
ASTM D5594 MIN:
(Modified) MAX:

Asperily ASTM D7466:;
ODD #: TOP EVEN #: BOTTOM
Specific Gravity
ASTM D792

MFI ASTM D’1238
COND. E

GRADE: K307

Carbon Black Content
ASTM D4218

Carbon Black Dispersion
ASTM D5596

Tensile Strength
ASTM D6693

ASTM D638 (Modified)
{ 2 inches / minute )

Elongation ASTM D6693
ASTM D638 (Modified)

( 2 inches / minute )

Lo = 1.3" Yield

Lo = 2.0" Break

Dimensional Stability
ASTM D1204 (Modified)

Tear Resistance
ASTM D-1004 (Modified)

Puncture Resistance

FTMS 101 Method 2065 (Modlﬁed)

Puncture Resistance
ASTM D4833 (Modified)

ESCR
ASTM D1693

Notched Constant Tensile Load
ASTM D5397

Customer:

367 mi AVE:

qualiTy eerlificale

Liner Type: MICROSPIKE™ HDPE

Lot# 8191288

METRIC  ENGLISH

1.47 mm 58 mil

1.68 mm 66 mii

1.55 mm 61 mil
Density

Meit Flow Index 190°C /2160 g

Range

Category

Average Strength @ Yield

Average Strength @ Break

Average Elongation @ Yield

Average Elongation @ Break

Average Dimensional change

Average Tear Resistance

Load

Minimum Hrs w/o Failures

pass / fail @ 30%

Environmental Specialties

PO: 13173 Duke Energy

Destination Terrell, NC

Thickness.........

OIT(Standard) ASTM D3895 minutes 200

g/cc

/10 min

%

27  nmm (knim)

33 Nmm N

%

%

%

230.0 N
4109 N

565.6 N

1500 hrs

300 hrs

Date:

60 mil
505.0 feet
23.0 feet

1.5 mm
183926 ™
7.00 m;

TEST
RESULTS

947

.24

2.29

10 In Cat 1

155 ppi 2,538 psi

189 ppi 3,087 psi

18.54

6503.6

-0.19

51.701 |Ibs

92.383 Ibs

127.15 Ibs

CERTIFIED

ONGOING

3-17-10

60HDmic FRM
REV 03
1223105

s @! ........... SR
T Eé
Signature..=— L. ¥% tes

f
Quality Control Depaﬂment




g amerca

rpuchiy control dap?

211320-10

ROLL #

Measurement
ASTM D5994 MIN:
{Madified)

Asperity ASTM D7466:
0DD #:TOP EVEN #: BOTTOM
Specific Gravity
ASTM D792

MFI ASTM D1238
COND. E

GRADE: K307

Carbon Black Content
ASTM D4218

Carbon Black Dispersion
ASTM D5596

Tensile Strength
ASTM D6693

ASTM D638 (Modified)
( 2 inches / minute )

Elongation ASTM D6693
ASTM D638 (Modified)

{ 2 inches / minute )
Lo=1.3"Yield

Lo = 2.0" Break

Dimensional Stability
ASTM D1204 {Modified)

Tear Resistance
ASTM D-1004 (Modified)

Puncture ReS|stance

FTMS 101 Method 2065 (Modlfed)

Puncture Resistance
ASTM D4833 (Modified)

ESCR
ASTM D1693

Notched Constant Tensile Load
ASTM D5397

Customer:

Destination Terrell, NC

MAX:

32134 mit AVE:

Environmental Specialties
PO: 13173 Duke Energy

qualily eerfificale

Lot #: 8191288 Liner Type: MICROSPIKE™ HDPE
METRIC ENGLISH Thickness........ 1.8 mm 80 "‘i" '
1.48 mm 58 mil Length.............. 17536926 505.0 lee

. mo 23.0 feet
161 mm 63 mil Width.......cece
. TEST
1.53 mm 60 mil
OIT(Standard) ASTM D3895 minutes 200  RESULTS

Density glce 947

Melt Flow Index 180°C /2160 g g/10 min .24

Range % 2.29

Category 10in Cat 1
Average Strength @ Yield 27 ntmm (kiim) 1563 ppi 2,538 psi
Average Sirength @ Break 33 rumm hram) 187 ppi 3,097 psi

Average Elongation @ Yield % 18.54

Average Elengation @ Break % 503.6

Average Dimensional change % -0.18
Average Tear Resistance 230.0 N 51.701 Ibs
4109 N 92.383 lbs
Load 5656 N 127.15 Ibs

Minimum Hrs w/c Failuses 1500 hrs CERTIFIED

pass / fail @ 30% 300 hrs ONGOING

Datel. e TR -
Signature AU TS
60HOmic.FRM

Quality Control Department

REV 02
1223105
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roity 211321-10
Measurement
ASTM D5994 MIN:
(Modified) MAX:

Asperity ASTM D7466:
ODD#:TOP EVEN #: BOTTOM
Specific Gravity
ASTM D792

MF} ASTM D1238
COND. E

GRADE: K307

Carbon Black Content
ASTM D4218

Carbon Black Dispersion
ASTM D5596

Tensile Strength
ASTM D6693

ASTM D638 (Modified)
( 2 inches / minute )

Elongation ASTM D6693
ASTM D638 (Modified)

( 2 inches / minute )

Lo =1.3"Yield

Lo = 2.0" Break

Dimensional Stability
ASTM D1204 (Modified)

Tear Resistance
ASTM D-1004 (Modified)

Puncture Resistance

FTMS 101 Method 2065 (Modlfled)

Puncture Resistance
ASTM D4833 (Modified)

ESCR
ASTM D1693

Notched Constant Tensile Load
ASTM D5397

Customer:

3537 mit AVE:

gqualily eerhificale

Liner Type: MICROSPIKE™ HDPE

Lot #: 8191288
METRIC ENGLISH
145 mm 57 mil
1.60 mm 63 mil
1.51 mm 569 mil
Density

Melt Flow Index 190°C /2160 g

Range

Category

Average Strength @ Yield

Average Strength @ Break

Average Elongation @ Yield

Average Elongalion @ Break

Average Dimensional change

Average Tear Resistance

Load

Minimum Hrs w/o Failures

pass / fail @ 30%

Environmental Specialties

PO: 13173 Duke Energy

Destination Terrell, NC

Thickness.......
tength..............
Width...............

OIT(Standard) ASTM D3895 minutes 200

glce

g/10 min

%

26  1umm knim)

32 mm (khim)

%

%

%

230.0 N
4109 N

565.6 N

1500 hrs

300 hrs

Slgnature ............
Quality Control Deparlme nt

ISR -..a«.

60 mil
505.0 feet
23.0 feet

1.5 mm
153.926 ™
7.00 m;

TEST
RESULTS

947

.24

2.29

10 In Cat 1

151 ppi 2,538 psi

184 ppi 3,097 psi

18.54

503.6

-0.19

51.701 |Ibs

92.383 Ibs
127.15 |Ibs
CERTIFIED

ONGOING

60HDmic FRM
REV 02
12/23405
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qualiiy eerfificale

211322-10 Lot #: 8191288  Liner Type: MICROSPIKE™ HDPE
; 1.5 mm 60 mil
Measurement METRIC  ENGLISH ‘ Thickness......... 153.926 ™  505.0 feel
MIN: 143 mm 56 mil Length.............
ASTM D5994 .
: Width............... 7.00 ™ 23.0 feet
{Modified) MAX: 1.62 mm 64 mil
Asperily ASTM D7466: 29136 mii AVE: 1.50 mm 59 mil TEST
ODD#: TOP EVEN # BOTTOM OIT(Standard) ASTM D3895 minutes 200 RESULTS
Specific Gravity Density glec 047
ASTM D792
MFI ASTM D1238 )
COND. E Melt Flow Index 190°C /12160 g g/10 min .24
GRADE: K307
Carbon Black Content Range o, 2.27
ASTM D4218
Carbon Black Dispersion Category 40 In Cat 1
ASTM D5596
Tensile Strengih ) . .
ASTM D6693 Average Strength @ Yield 25  nimm (ki) 145 ppi 2,451 psi
ASTM D638 (Modified)
{ 2 inches / minute )
Average Strength @ Break 28 rrom g 162 ppi 2,745 psi
Elongation ASTM D6693 :
ASTM D638 (Modified) Average Elongation @ Yield % 18.74
( 2 inches / minute )
Lo = 1.3" Yield
Lo = 2.0" Break Average Elongation @ Break % 461.3
Dimensional Stability ) g .
ASTM D1204 (Modified) Average Dimensional change % -0.19
Tear Resistance
ASTM D-1004 (Madified) Average Tear Resistance 2268 N 50.988 Ibs
Puncture Resistance
4041 N 90.851 Ibs
FTMS 101 Method 2065 (Modifed)
Puncture Resistance Load 5968 N 134.16 Ibs
ASTM D4833 (Modified)
ESCR Minimum Hrs wio Failures 1500 hrs CERTIFIED
ASTM D1693
Notched Constant Tensile Load pass / fail @ 30% 300 hrs ONGOING
ASTM D5397
Customer: Environmental Speciaities Daternn . 2710 35
PO: 13173 Duke Energy AL YV
Destination Terrell, NC Signature,. — & 1. Al b

&0HOmic FRM
REV 03
12/23/05

o
Quality Control Department



agrmrw I e L
age=. qualiTy cerhficalae

rotz  211323-10 Lot #: 8191288  Liner Type: MICROSPIKE™ HDPE
: 1.5 mm 60 mil
Measurement METRIC  ENGLISH Thickness......... 453.926 ™ 5050 feet
ASTM D5994 MIN: 1.48 mm 58 mil Length.............. . -
i Width 7.00 m,  23.0 feet
(Modified) MAX: 1.58 mm 62 mit T
. TEST
ity ASTM D7466: 30/32 mj AVE! 1.52 mm 60 mil
g;ge;'}ﬁof CVEN #?ZOTTOM mil OIT(Standard) ASTM D3895 minutes 200 RESULTS
Specific Gravity Densit lec 7
ASTM D792 Y J 94
MFI ASTM D1238 .
COND. E Meilt Flow Index 190°C /2160 g g/10 min .24
GRADE: K307
Carbon Black Content Range o, 2.27
ASTM D4218
Carbon Black Dispersion Category 10 in Cat 1
ASTM D5596

Tensile Strength . .
ASTM D693 Average Strength @ Yield 26 Nimm (ctvim) 147 ppi 2,451 psi

ASTM D638 (Modified)
{ 2 inches / minute )

Average Strength @ Break 29 mm (k) 164 ppi 2,745 psi
Efongation ASTM D6693 ‘
ASTM D638 (Modified) Average Elongation @ Yield % 18.74
( 2 inches / minute )
Lo = 1.3" Yield
Lo=2.0"Break Average Elongation @ Break % 461.3
Dimensional Stability ) ‘
ASTM D1204 (Modified) Average Dimensional change % -0.19
Tear Resistance
ASTM D-1004 (Medified) Average Tear Resistance 2268 N 50.988 1Ibs
Puncture Resistance

Load 90.851 |Ibs
FTMS 101 Method 2065 (Modified) 404.1 N
Puncture Resistanqe Load 596.8 N 134.16 |bs
ASTM D4833 (Modified)
ESCR Minimum Hrs w/o Failures 1500 hrs CERTIFIED
ASTM D1693
Notched Constant Tensile Load pass 1 fail @ 30% 300 hrs ONGOING
ASTM D5397
Customer: Environmental Specialties DAt oo ,
PO: 13173 Duke Energy
Destination Terrell, NC Signature

Quality Control Depaﬂmeﬁvt g"E'tIDKEMRM

12123005



g arnemeq

paliy control 2ep?

® .- 21132410
Measurement
ASTM D5994 MIN:
{Modified) MAX:

Asperity ASTM D7466;

ODD #: TOP EVEN#: BOTTOM
Specific Gravity
ASTM D792

MFI ASTM D1238
COND. E

GRADE: K307

Carbon Black Content
ASTM D4218

Carbon Black Dispersion
ASTM D5596

Tensile Strength
ASTM D6693

ASTM D638 (Modified)
( 2 inches / minute )

Elongation ASTM D6693
ASTM D638 (Modified)

( 2 inches / minute )

Lo =1.3"Yield

Lo = 2.0" Break

Dimensional Stability
ASTM D1204 (Modified)

Tear Resistance
ASTM D-1004 (Modified)

Puncture Resistance

FTMS 101 Method 2065 (Modlﬁed)

Puncture Resistance
ASTM D4833 (Modified)

ESCR
ASTM D1693

Notched Constant Tensile Load
ASTM D5397
Customer:

Destination Terrell, NC

27136 mi AVE:

qualiTy eerflificale

Lot #: 8191288
METRIC  ENGLISH
1.45 mm 57 mil
1.66 mm 65 mil
152 mm 60 mil

Density

Meit Flow Index 190°C /2160 g

Range

Category

Average Strength @ Yield

Average Strength @ Break

Average Elongation @ Yield

Average Elongation @ Break

Average Dimensional change

Average Tear Resistance

Load

Minimum Hrs w/o Failures

pass / fail @ 30%

Environmental Specialties
PO: 13173 Duke Energy

Liner Type: MICROSPIKE™ HDPE
Thickness......... 1.5 ""“m 60 mil' l
Length.............. 153.926 505.0 fee
Width............... 7.00 m 23.0  feet

TEST
OIT(Slandard) ASTM D3895 minutes 200 RESULTS
glcc 947
/10 min .24
% 2.27
10In Cat i
26 nmm (kvim) 147 ppi 2,451 psi
29 rumm grim) 164 ppi 2,745 psi
% 18.74
% 461.3
% -0.18
2268 N 50.988 |Ibs
4044 N 90.851 Ibs
596.8 N 134.16 Ibs
1500 hrs CERTIFIED
300 hrs ONGOING
3-17-10
Dater. ..o, T
Slgnature..::tf..{ff_...eff’ ...... e

Quality Control Department

GOHDmic FRM
REV 03
12/23135
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rolLy  211326-10
Measurement
ASTM D5994 MIN:
(Modified) MAX:

Asperity ASTM D7466: 32134 mj AVE:
ODD #: TOP EVEN #: BOTTOM

Specific Gravity

ASTM D792

MFIASTM D1238
COND. E

GRADE: K307

Carbon Black Content
ASTM D4218

Carbon Black Dispersion
ASTM D5596

Tensile Strength
ASTM D6693

ASTM D638 (Modified)
( 2 inches / minute )

Elongation ASTM D6693
ASTM D638 (Modified)
{ 2 inches / minute )
Lo=1.3"Yield .
Lo=2.0"Break™ -

Dimensional Stabifity -
ASTM D1204 (Modified)

Tear Resistance :
ASTM D-1004 (Modified)

Puncture Resistance
FTMS 101 Method 2065 (Mod'ﬁed)

Puncture Resistance
ASTM D4833 (Modified)

ESCR
ASTM D1693

Notched Constant Tensile Load
ASTM D5397

Customer:

qualiTy eerhificale

Lot #: 8191288
METRIC  ENGLISH
1.46 mm &7 mil
158 mm 62 mil
151 mm 59 mil

Density

Melt Flow Index 190°C /2160 g

Range

Category

Avérage Strength @ Yield

Average Strength @ Break

Average Elongation @ Yield

Average Elongation @ Break

Average Dimensional change

