[ doc

cust: American Environmental 24837
PO#: 30314008 ASARCO
dest: El Paso, TX
6 rolls 40 LL micro (710)
E h Di
roll # wid fen area check weld rod qty (if ordered) I wgt resin lot #
'\/‘ 327683 .13 23.0 7100 16,330.0 40LL micro Btot 1 3798 2x 3ftx width CDE810640 v
832764 .13 23.0 710.0 16,330.0 40LL micro Btot 2 3824 CDE810640
\/532765 A3 23.0 710.0 16,330.0 40LL micro Btot 3 3818 CDE810640
2832766 .13 23.0 710.0 16,330.0 40LL micro 6tot 4 3796 CDE810640
\;ﬁ_33101 A3 23.0 7100 16,330.0 40LL micro Btot 5 3818 CDE810640
833102 .13 23.0 710.0 16,330.0 40LL micro 6tot 8 3796 CDE810640

(fem) AEG ASARCO El Paso, TX doc 24637 list (Bm)xds
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~ % 832763-13

ROLL #

Measurement
ASTM D5994
(Modified)

MIN:

Asperity ASTM D7466: 33/35 mil AVE:
TOP / BOTTOM

Specific Gravity

ASTM D792

MFI ASTM D1238
COND. E

GRADE: 7104

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

L
FTMS 101 Method 2065 (Modified)

Puncture Resistance
ASTM D4833 (Modified)

'ESCR
ASTM D1693

MAX:

qualily eertificale

Lot #: CDE810640 Liner Type: MICROSPIKE™ LLDPE
METRIC ENGLISH Thickness......... 1.0 i '““f
1.06 mm 42 v  mil Length............ ';*:1-411 710.0 feet
. mo 23.0  fest
143 mm 44 7 mi b il
109 mm 43 . mi TEST
OIT(Standard) ASTM D3895 minutes 199~ RESULTS
Density glce 934 - 4 05
Melt Flow Index 190°C /2160 g g9/10 min .35
Range % 236 V
Category 10In Cat1 ./
o
Average Strength @ Break 22 N/mm 128 ppi 2,984 psi
Average Elongation @ Break % 4745 v
Average Dimensional change % -.46
Average Tear Resistance 166.8 N 37.500 Ibs
oad 3336 N %5 glbs
Load 4404 N 99 Ibsv
Minimum Hrs w/o Failures 1500 hrs CERTIFIED

Customer: American Environmental
— PO: 30314008 ASARCO

Destination EIl Paso, TX

81113

40LLmic.FRM
REV D2
12/23/05
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~ % 832764-13

ROLL #

Measurement
ASTM D5994
(Modified)

MIN:

TOP / BOTTOM

Specific Gravity
ASTM D792

MFI ASTM D1238
COND. E

GRADE: 7104

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

- Load
FTMS 101 Method 2065 (Modified)

Puncture Resistance
ASTM D4833 (Modified)

ESCR
ASTM D1693

Customer: American Environmental

PO:
Destination EIl Paso, TX

MAX:
Asperity ASTM D7466: 32/34 mil AVE:

30314008 ASARCO

qualiTy eeriifieale

Lot #: CDE810640 Liner Type: MICROSPIKE™ LLDPE
METRIC ENGLISH Thickness......... I e ’"“f
096 mm 38 v  mil Length.............. 27131-4"1 710.0 feet

. m; 23.0 feet
AR rivs A mil Width............... 3 ee
102 mm 40~  mil - TEST
OIT(Standard) ASTM D3895 minutes 4199 ¢ RESULTS
Density glce 934
Melt Flow Index 190°C /2160 g g/10 min .35
Range % 2.36 V
Category 10InCat1
Average Strength @ Break 21 N/mm 120 ppi 2,984 psi
Average Elongation @ Break % 4745 v
Average Dimensional change % -.46
Average Tear Resistance 166.8 N 37.500
3336 N 75 Ibs
Load 4404 N 99
Minimum Hrs w/o Failures 1500 hrs CERTIFIED
DAt sl
Signature..==7. &\ Y] O ¥ =,

40LLmic.FRM
REV 02
12/23/05

Quality Control Department

lbs

|b$ (v
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- 832765-13

ROLL #

Measurement
ASTM D5994
(Modified)

MIN:
MAX:

Asperity ASTM D7466: 33/34 mi AVE:
TOP / BOTTOM
Specific Gravity
ASTM D792

MFI ASTM D1238
COND. E

GRADE: 7104

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 (Modifi ed)

Puncture Resistance
ASTM D4833 (Modified)

ESCR
ASTM D1693

Customer: American Environmental
PO: 30314008 ASARCO

Destination EI Paso, TX

qualTy eeriificale

Lot #: CDE810640 Liner Type: MICROSPIKE™ LLDPE
METRIC ENGLISH Thickness........ o m"f !
098 mm 39 . mil Length............. 271:;411 710.0' e

i m 23, feet
148 mm 46 - mil VWAoo e
1.06 mm 420  mil TEST
OIT(Standard) ASTM D3895 minutes 199 - RESULTS
Density g/ce 934
Melt Flow Index 190°C /2160 g g/10 min .35
Range % 2.36 /
Category 10InCat1 .
J
Average Strength @ Break 22 N/mm 125 ppi 2,984 psi
Average Elongation @ Break % 4745 <
Average Dimensional change % -.46
Average Tear Resistance 166.8 N 37.500 |Ibs v
3336 N 75 Ibs
Load 4404 N 99 Ibs v
Minimum Hrs w/o Failures 1500 hrs CERTIFIED
81113

Quality Control Deparlment

40LLmic.FRM
REV 02
12/23/05
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suahiy conTrol dept

- 832766-13

ROLL #

Measurement
ASTM D5994
(Modified)

MIN:
MAX:
Asperity ASTM D7466: 31/32 mil AVE:
TOP / BOTTOM
Specific Gravity
ASTM D792

MFI ASTM D1238
COND. E
GRADE:

Carbon Black Content
ASTM D4218

7104

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

Customer:
PO:
Destination El Paso, TX

American Environmental
30314008 ASARCO

qualiTy eertifiedie
CDE810640 Liner Type: MICROSPIKE™ LLDPE

METRIC  ENGLISH 40 mil
102 mm 40 v mil 710.0

’ 23.
113 mm 44 Y R0
108 mm 43 v

Lot #:

1.0 mm
216411 M
7.01 m;

feet
feet

mil Midth..
TEST
OIT(Standard) ASTM D3895 minutes 199~ RESULTS

mil

Density glce 934

Melt Flow Index 190°C /2160 g g/10 min 35

Range % 218 v

Category 10 In Cat 1

Average Strength @ Break 24 N/mm 137 ppi 3,217 psi

Average Elongation @ Break 4805

Average Dimensional change % -.46

Average Tear Resistance 1646 N 37.000

75 1Ibs

3336 N

Load 4315 N

97

Minimum Hrs w/o Failures 1500 hrs

CERTIFIED

8/11/13

40LLmic.FRM
REV 02
12/23/05

Quality Control Department

lbs «

Ibs v~
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\Roﬂaf 833101-13

Measurement
ASTM D5994
(Modified)

MIN:
MAX:
Asperity ASTM D7466: 31/34 mil AVE:
TOP / BOTTOM
Specific Gravity
ASTM D792

MF1 ASTM D1238
COND. E

GRADE: 7104

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 (Mod:ﬁed)

Puncture Resistance
ASTM D4833 (Modified)

ESCR
ASTM D1693

qualiTy eeriifieale

Lot #: CDE810640 Liner Type: MICROSPIKE™ LLDPE
METRIC ENGLISH Thickness......... iam. . ’"“f
101 mm 40 ©  mil Length.............. 271:1-4” F10.0 - teet
. m 23.0 feet
$AE e mil Width............... 3 ee
1.07 mm 42 mil TEST
OIT(Standard) ASTM D3895 minutes 199 v+ RESULTS
Density glce 934
Melt Flow Index 190°C /2160 g g/10 min .35
Range % 2.18 /
Category 10InCat1
v
Average Strength @ Break 24 N/mm 135 ppi 3,217 psi
Average Elongation @ Break % 480.5 ~
Average Dimensional change % -.46
Average Tear Resistance 1646 N 37.000 Ibs ~
3336 N 75 lbs
Load 4315 N 97 Ibs .’
Minimum Hrs w/o Failures 1500 hrs CERTIFIED

Customer: American Environmental
PO: 30314008 ASARCO

Destination EI Paso, TX

812113

40LLmic.FRM
REV 02
12/23/05

Quality Control Department



s amaerica

cuahiy control dept

~ %

qualiTy eertifiedie

roLx  833102-13 Lot#  CDE810640 Liner Type: MICROSPIKE™ LLDPE
1.0 mm 40 mil
METRI ENGLISH hickness.........
Messusment : T s 216411 ™ 710.0 feet
ASTM MIN: 097 mm 38 ~ mil Length.............

D 701 ™ 230 feet
(MOCﬁﬁEd) MAX: 1-13 mm 44 i mn Width --------------- - . €e
Asperity ASTM D7466: i AVE: 1.056 mm 41~ mil TEST

s ol OIT(Standard) ASTM D3895 minutes 199~ RESULTS
Specific Gravity Densit foc
ASTM D792 % g 24
MFI ASTM D1238
COND. E Melt Flow Index 190°C /2160 g g/10 min 35
GRADE: 7104
Carbon Black Content ‘

Range % 248
ASTM D4218 g :
Carbon Black Dispersion Category 10InCat1 ~
ASTM D5596
Tensile Strength
ASTM D6693 J
ASTM D638 (Modified) Average Strength @ Break 23 N/mm 133 ppi 3,217 psi
(2 inches / minute )
Elongation ASTM D6693
ASTM D638 (Modified)
(2 inches / minute ) Average Elongation @ Break % 480.5 v
Lo =1.3"Yield
Lo =2.0" Break
Dimensional Stability . ) .
ASTM D1204 (Modified) Average Dimensional change Y% -.46
Tear Resistance
ASTM D-1004 (Modified) Average Tear Resistance 1646 N 37.000 Ibs -
Puncture Resistance 75 lbs
FTMS 101 Method 2085 (Modlfed) 3336 N
Puncture Resistance Load 4315 N 97 lbs
ASTM D4833 (Modified)
ESCR i ;

Minimum Hrs w/o Fail 1500 hrs
ASTM D1693 b tees CERTIFIED

Customer: American Environmental Date: wzns

— PO:
Destination EI Paso, TX

30314008 ASARCO




— CoA Date: 06/16/2013

CPChem
Certificate of Analysis
Shipped To: AGRU AMERICA INC:FERNLEY Delivery #: 88668659
2000 EAST NEWLANDS PO # 007454
FERNLEY NV 89408 Weight: 184450 LB
USsA Ship Date: 06/16/2013
Package: BULK
Recipient: PALMER Mode:  Hopper Car
Fax: Car#  CHVX898211
Seal No: 538173

Product: PE 7104 BULK

Lot Number: CDE810640

Property Test Method Value Unit
Melt Index ASTM D1238 0.35 g/10mi
HLMI ASTM D1238 15.17 g/10mi
_Pellet Count ST-905 32 pel/g
'roduction date 20130510
Density D1505 or D4883 0.919 g/cm3

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

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

all risk and liability in connection therewith.

7y A L
Kevin Ayres

Quality Control Supervisor

For CoA questions contact Customer Service Representative at +1-832-813-4806

Page 1 of 1
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Phillips

Chemical Company

Lili Cui, Ph.D., Geomembrane Technical Service & Applications Development
Room 154 PTC w Bartlesville, OK 74004m
918-661-1897 = cuil@cpchem.com m Fax: 918-662-2220 m www.cpchem.com

June 8, 2012
Grant Palmer

Agru America

500 Garrison Road

Georgetown, SC 29440

Dear Grant:

This letter is to report the final results of oven-aging and UV-aging tests (according to GRI-GM13 and
GRI-GM17) on Agru America sheet samples that you provided to us in 2011. These tests were
performed by CPChem'’s Materials Evaluation Laboratory in Bartlesville, OK. The tests were completed
April 2012,

The GRI-GM13 (HDPE) and GRI-GM17 (LLDPE) durability tests were done according to the following
procedures.

[ Test Exposure Method
HP-OIT 150 °C, 500 psi oxygen D5885
Oven Aging 90 days, 85 °C D5721
UV Aging 1600 UV hrs (Conditions were 20 hours UVA-340 at 75 °C followed by 4 D7238
hrs dark with condensation at 60 °C. Irradiance was 0.72 W/m?2 at 340
nm.) J
Oven-Aging Results
HP-OIT Value GRI-GM13 or GRI-
Initial HP-OIT after Oven % HP-0IT GM17 % Retained
Sample (min) Aging (min) Retained Requirement
40 mil LLDPE Roll #
346550-11 from Marlex® 659 572 87 60
7104 Polyethylene Lot #
CBC810430
60 mil HDPE Roll #
447108-11 from Marlex® 1136 994 88 80
K307 Polyethylene Lot #
71-1-1104
UV-Aging Results
F HP-OIT Value GRI-GM13 or GRI-
Initial HP-OIT after UV % HP-OIT | GM17 % Retained
Sample (min) Aging (min) Retained Requirement
40 mil LLDPE Roll #
346550-11 from Marlex® 659 449 68 ./ 35
7104 Polyethylene Lot #
CBC810430
60 mil HDPE Roll #
447108-11 from Marlex® 1136 924 81 50
K307 Polyethylene Lot
#71-1-1104




— _———
Chevron Lili Cui, Polyethylene Tech Service and Applications Development

@ @ Room 154 PTC m Bartlesville, OK 74003u
P ' ’Ps 918-977- 4685 m cuill@cpchem.com m Fax: 918-977-7599 m www.cpchem.com
ip

Chemical Company

July 10, 2013

Grant Palmer

Agru America

500 Garrison Road
Georgetown, SC 29440

Dear Grant:

Per your request for this information, there has been no change to the additive formulation specifications
of Marlex® 7104 and Marlex® K307 polyethylene resins since GRI-GM13 and GRI-GM17 oven- and Uv-
aging testing was performed on Agru America sheet from these resins in December 2012.

If you have any questions, please call me at 918-977-4685.

Sincerely,

Lili Cui, Ph.D.
Polyethylene Tech Service and Applications Development

Any technical advice, recommendations, results, or analysis ("Information”) contained herein, including, without limitation,
Information as it may relate to the selection of a specific product ("Product”) for your use and application, is given without warranty
or guarantee and is accepted at your sole risk. It is imperative that you test the Information (and Product, if applicable) to
determine to your own satisfaction whether the Information (and Product, if applicable) are suitable for your intended use and
application. You expressly assume, and release Chevron Phillips Chemical Company, from all risk and liability, whether
based in contract, fort or otherwise, in connection with the use of, or results obtained from, such Information (and
Product, if applicable).



LC 06/08/12
Page 2

According to these test results, the durability requirements are met,
If you have any questions, please call me at 918-661-1897.

Sincerely,

Lili Cui, Ph.D.
Geomembrane Technical Service & Applications Development

Any technical advice, recommendations, results, or analysis ("Information”) contained herein, including, without limitation,
Information as it may relate to the selection of a specific product ( "Product”) for your use and application, is given without warranty
or guarantee and is accepted at your sole risk. It is imperative that you test the Information (and Product, if applicable) to
determine to your own satisfaction whether the Information (and Product, if applicable) are suitable for your intended use and
application. You expressly assume, and release Chevron Phillips Chemical Company, from all risk and liability, whether
based in contract, tort or otherwise, in connection with the use of, or results obtained from, such Information (and
Product, if applicable).



- m TRI/ Environmental, Inc.
- A Texas Research Intemational Company

GEOMEMBRANE TEST RESULTS
TRI Client: Agru America
Project:GRI GM17 compliance 2010

Material: AGRU 40 mil Microspike LLDPE Geomembrane
Roll #: 318110.10 (Chevron 7104 LLDPE resin lot CAA810800)
TRILog #: E2341-52-07

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.
1 2 | 4 5 6 7 10
Multi-axial Tensile (ASTM D 5617)
Test Method A: Centerpoint Deflection Versus Pressure
Thickness (mils) 43 43 40 2
Maximum Stress (psi) 1765 1558 1643 1655 104
% Elongation @ Rupture (%) 768 763 8186 78.3 29 30 min
Failure Description H-CAT MDT MDT

N-EF N-EF  N-EF

MDT A tear in the machine direction.

TDT A tear in the fransverse direction.

H Circular or elliptical hole in the specimen.

H-CAT Circular or elliptical hole in an area where the material has significantly necked down
or thinned. The large thinned area resembles a pupil of a cat eye.

N-EF No edge failure

MD Machine Direction TD Transverse Direction NA Not Available

The testing is based upon accepted indusiry practice as well as the test method listed. Test results reported herein do not apply
to samples other than those tested. TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material.
TRI observes and maintains client confidentiality. TRI limits reproduction of this report, except in full, without prior approval of TRI.

page 2 of 2
GeosyntheticTesting.com

9063 Bee Caves Road / Austin, TX 78733/ 512 263 2101 / fax: 512 263 2558



- 3 : TRI/ Environmental, Inc.
m A Texas Research International Company

GEOMEMBRANE TEST RESULTS

L TRI Client: Agru America

Material: 40 mi. Microspike LLDPE Geomembrane Resin: Chevron Marlex 7104 LLDPE
Roll Number: 303112-13 Resin Lot #: CCN811900
TRI Log #: E2375-24-04

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.,

1 2 3 4 5 6 7 8 9 10

2% Secant Modulus (ASTM D 5323)
MD 2% Secant Modulus (psi) 34530 33311 37457 36861 40240 36480 2696
MD 2% Secant Modulus (Ib/in) 1744 1782 1794 1773 1887 1796 54
TD 2% Secant Modulus (psi) 44698 44751 47500 37885 40374 44842 4360
TD 2% Secant Modulus (Ib/im) 2007 2099 2109 1769 2355 2068 211
MD Machine Direction TD Transverse Direction

page20f2
GeosyntﬁeticTestlng.com
9063 Bee Caves Road / Austin, TX 78733 1 512 263 2101 / fax: 512 263 2558
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SEEICO WELDING ROD CERTIFICATE OF CONFORMITY

Y ’qulﬁg conirol dep'

Welding Rod Thickness : 5mm

Lot Number : CDF811450

Material: 7104

Test

Results
Carbon Black Content : 240 %
ASTM D4218
Melt Flow Index : 190°C /2160g 31 g/10min
Cond. E
ASTM D1238
Specific Gravity : 936 g/cm?®

ASTM D792 / D1505

CUSTOMER : American Environmental

P.O.#: 30314008 Asarco

DESTINATION : El Paso, TX

Date . 414114

Mgr., Quality Control Department

WELDROD.FRM
REV 04
316101



L, CoA Date: 07/21/2013
CPChem

Certificate of Analysis
Shipped To: AGRU AMERICA INC: FERNLEY Delivery # 88686583
2000 EAST NEWLANDS PO # 007539
FERNLEY NV 89408 Weight: 189550 LB
USA Ship Date: 07/21/2013
Package: BULK
Recipient: PALMER Mode:  Hopper Car
Fax: Car#  NAHX610348
Seal No: 543532

Product: PE 7104 BULK

Lot Number: CDF811450

Property Test Method Value Unit
Melt Index ASTM D1238 0.31 g/10mi
HLMI ASTM D1238 13.88 g/10mi
_Pellet Count ST-905 33 pelig
roduction date 20130625
Density D1505 or D4883 0.919 g/cm3

WAIVED BY GUNTHER NIEDERMOSER
The data set forth herein have been carefully compiled by Chevron Phillips Chemical Company LP (CPChem).

However, there is no warranty of any kind, either expressed or implied, applicable to its use, and the user assumes
all risk and liability in connection therewith.

Tz
Kevin Ayres %

Quality Control Supervisor

For CoA questions contact Customer Service Representative at +1 -832-813-4806

Page 1 of 1



