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b w  14,1998 

Jim Turner 
Fluor Daniel - fernuld Prow 
P.O. Box 538704 
Gncinnoti, Ohio 45253-8704 

Mr. lumr,  

geomembrane. lha roll information for 60 mil GSE tiyperFri<tion%x (the material berq supplied to this prow) is as follow: 
You had requested same infannation on gemembrane roll dim en^'^^ and spifkatiom on the slings used with our 

Roll Diameter: -23 in. 
Roll Weight: -3300 Ib. 
Roll Wdth -24 ft. 

The strap spdirotiorn ore as foHowr. 

Desaiption: EN-1 -602 x 10 ft. (with Six (6) inch eye one end) 
Specification: n ~ b  (2) inch wide yellow p a t y & ~  
Tensile Strength 13,600 lb. 
Ratiq (apacity 3,800 tb. in a choker hitch 

Ihii informution corresponds ody to the straps ( s l i g )  that are used for the Frictionk* [spmvm texture) pducis as 
supplied from GSL If you hove any questions concerning his informotion please give me o td ut (281) 230-8690. 

Best Regorb, 

Melody A Adams 
Teshnicd Support Engineer 

770; 
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ning iccnnoiogy, inc. 

August 10, I998 &Sf?- L 3 u 7 - d f F  R - f  
Fluor Daniel F e d d  
7400 Wiky Road 
Fcrnnld. Ohio 45253-8704 

p .  3 0 4  13 

Am: Rick Holbrook 

RE: Rcviscd Delivcry Schedule for FERMCO Project 
GSE MR7920-01, Project No. C1269 

Thc follo\nng is a revised delivev schedule based on the onginsl quantities l i d  in Table 6P. 
The geotc;\2ilc will not be rcleased for shpment until the QC documents hwe  becn provided to Jim 
Turner which should be Tueshy (8f 1 1198). A schedule for the geotextiel will be provided at that 
time. 

Quantities per Truck 
Geomembme 

1.  12 roUs per truck (-102,000 s f )  
2. Weight per roll approxinxitcly 3,500 Ib. 
3 .  Width and length per roll, 23.87' x 355' 

GCL. Cetco's Bentomat 
1 .  15 rolls per truck (-33,750 sf)  
2. Weight per roll approximately 3.350 Ib. 
3.  Width and l e n d  per roll. 15' x 150'. 

B 

Geotextile. 861 (8  odvd') 
1.  65 roils per truck (-292,000 s f )  . 
2. Weight per roll approximately 275 Ib. 
3. Width and length per roll, 300' x 15'. 

Geotexeile. 1071 (IO advd? 
1 .  55 rolls per buck (-247,500 s f )  
2. Weight per roll approxim3teIy 350 Ib. 
3. Width and length per roll, 300' x 15'. 

Geotextile. 1701 (16 odsd') 
1. 30 rolls per truck (- 135,000 sf)  
2. Weight per roll approximately 550 Ib. 
3. Width and length per roll, 300' x 15'. 

Fw .nvimnmental lining rdutiw . . . the wwid c o m u  to CSE- 
A GundldSLT Envimnm*nral. he.  Company 
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pelcase and ShiDrnent Schedule 
1 .  First Shipmca 
0 First -200,000 sf released by Fluor Daniel, Aug. 7" 

2.  Second Shipmcnt 

3. Third Shipment 

0 

4. Fourth Shiument 

0 

0 

5 .  Fifth ShiDment 
0 

0 

0 

6 .  Sisth Shiument 

0 

Estimated Time of Arrival. Aug. 13" 

Direct Shear tcsting by Guo-Syntec completc. Aug I t *  
Second -100.000 sf released by Fluor Daniel. Aug. 13* 
Estimated Time of Arrival, Aug. 16" 

Direct Shear testing by Geo-Syntec complete, Aug. 14" 
Third -100,000 sf released by Fluor Daniel, Aug. 17* 
Estimated Timc of Arival, Aug. 20* 

Direct Shcar testing by Gco-Sjntec complete, Aug. 17* 
Fourth -100.000 sf relcased by Fluor Daniel, Aug. 18* 
Estimated Time of Arrival, Aug. 2 l a  

Direct Shear testing by Geo-Sptec complete, Aug. 19* 
Fifth -100,000 s f  released by Fluor Daniel, Aug. 20* 
Estimated Time of Arrival, Aug. 24* 

All Direct Shear testing by Geo-Syntec complete, Aug. 24' 
Final release of remaining -15,000 sf GCL and -235,000 sf of geomembrane by Fluor Daniel, 
Aug. 25* 
Estimated Time of Arrival, Aug. 28" 

P l e v e  advise me of if the above is correct and acceptable. 

Enc Reed 
Technical Representative 
GSE Corporate Engineering and Technical Support 

For envireuunemd lining rdutions . . . Vn worM cornu to CSE- 
A CundldSl f EnvirMnmlrl.  lnc. Company 
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cc: 

TO: RICK HOLBROOK 

PHONE: 
FLUOR DANIEL FERNALD 

I Fu: 5 1 3648-5767 

FROM: W C R E E D  

GSE h 7 h ’ G  TECHNOUXY. IK. 

I91 03 GLYDLE RD. 
Hornoh: TX 77073 

PHONE: 8001435-2008 

FAX: 28 112 3 0-8684 

E-mrL: ENCR@GSEWOUD. COM 

REMARKS: @ URGEAT 0 FOR YOL‘RREIWK* 0 REPLYASRP @ PLERsECOMm 

kick, I apologize for not getting this to you yesterday. Attached is the revised schedule for the mated. 
Please let me know as soon as you can if we are shipping the geotextile per this schedule. The geotextile is 
scheduled now to be on-site Aug. 6th. 



. .  

August4, 1998 

Fluor Daaicl Pcmdd 
7400.Willey Road 
F c d d ,  Ohio 45253-8704 

Am: Rick Holbrook 

RE: Dclivery Schedule for FERMCO Project 
GSE MR7920-01, Project No. C1269 

Based on our convenation the material will be reltsmd based upon piusing conformance tests from 
Geo-Sytec (- 100,000 s f ) .  The fOllOUk8 is a s v  of the expectcd re lac  datcs of the 
gcomcmbmc and GCL. Also the estimated dclivery times, wciglits and square footage of material 
per truck (Flatbed) arc l i d .  The geotcxt.de can be releascd per the original schedule provided the 
conformance tcning has been done since there will be no Direct Shear &sung performed on this 
material. If requird, the gcotcxtilc w be shipped according to the same schedule i% the 
geMIcmbranc and GCL. Thc quantities for the geotextile w i l l  bc per the original schcdule unlcss 
othenvise noted. 

0 

1 .  
2. 
3 .  

0 

1. 
2. 
3. 
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1. 
2. 
3. 

0 

1 .  
2. 
3. 
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1. 
2. 
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>? 

Ouantitics Der Truck 
Geammbrane 
12 rolls per truck (-102,000 s f )  
Weigbt per roll approximately 3,500 Ib. 
Width and length per roll, 23.87' x 355' 

GCL. Cetco's Bentomat 
15 rolls per truck (-33.750 sf) 
Weight per roll approximately 3,350 Ib. 
Width and length per roll, 15' x 150'. 

Geatextile. 861 (8 ON') 
65 rolls per trnck (-292,000 $) 
Weight per roll approximately 275 lb. 
Width and length per roll. 3od, x 15'. 

GeotextiIc. 1071 (10 oJvd') 
55 rolls per truck (-247,500 s f )  
Weight per roll approximately 350 Ib. 
Width and la@ per roll, 300' x 15'. 

Wcxti le .  1701 (16 o d d )  
30 rolls per truck (- 135.000 s f )  
Weight per roll approximatfly 550 Ib. 
Width and length per roll, 300' x IS'. 
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206 1 
m- ma@ GSE Lining Technology, Inc. 

Release and Shbment Schedule 
1 .  First Shiornent 
0 

a 

2 Second Shhment 

0 

0 

3. Third Shioment 
0 

0 

0 

4. Fourth Shmment 
a 

a 

5 .  Fifth ShiDment 
0 

a 

0 

0 

7. Seventh Stupmcnt 
0 

GSk- L 3  13 ddlr R - d  
p. 7 A  13 B -  

Direct Shear testing by Geo-Syntec complete, Aug. 5" 
Initial 100,000 sf released by Fluor Dantel, Aug 6" 
Estimated Time of Amval. Aug. 1 O* 

Direct Shear testing by Geo-Syntec complete. Aug. 10" 
Second 100,000 sf relwed by Fluor DYliel, Aug. 1 1" 
Estimated Time of Anival, Aug. 14* 

Direct Shear testing by Geo-Syntec complete, Aug. 12* 
Third 100,000 sf released by Fluor Daniel, Aug 13" 
Estimated Time of Arrival, Aug. 16' 

Direct Shear testing by Geo-Syntec complete, Aug. 14" 
Fourth 100,000 sf released by Fluor Daniel. Aug 17" 
Estimated Time of Arrival, Aug. 20" 

Direct Shear testing by Gw-Syntec complete, Aug. 17" 
Fifth 100,OO sf released by Fluor Daniel, Aug. 18" 
Estimated Time of Arrival, Aug. 21" 

Direct Shear testing by Geo-Syntec complete, Aug. 19* 
Sixth 100,OO sf rcle3sed by Fluor Daniel, Aug. 20" 
Estimated Tune of Arrival, Aug. 24" 

All Direct Shear testing by Geo-Sptec complete, Aug. 24" 
Final release of remaining -15,000 sf GCL and 215,000 sf of geomembrane by Fluor Dmel, 
Aug. 25" 
Estimated Time of Arrival, Aug. 28" 

B 6. Sixth Shioment 

Please advise me of ifthe above is correct and acceptable. 

Eric Reed 
Technical Representative 
GSE Corporate Engineering and Technical Support 

For onvi~unmontal linlng sdutiom . . . tho world cornu to GSE- 
A GundlJSL T Envimnmenlal. Inc. Company 
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Fluor Daniel Fernald 
7400 Willey Road 
Fernald. OH 45030 

Attn: Rick Holbrook 

RE: Production and Testing Schedule for the FernaldEemco Project 
GSE hiR7920-0 1. Project No. C 1269 

Based on our recent conversations. the attached testing schedule and the following 
information .is being provided. 
I 

? e. 

-t 
.I . 

3. 

5 

- .  
Geomerribrane Schedule - Moved from 7!9:98 to 7/ 12/98 due to prior commitments. 
The actual sIan date was 7: I 1/98. 
GCL Schedule - CETCO will begin production of the Bentoinat ST on Thursday 
7/16/98 with completion on 7/17/98. 
Geotextile Schedule - The geotextile is scheduled to be on-site per the.schedule 
provided by Fluor Daniel. Delivery of the material prior to the delivery date of 8/3/98 
is currently being determined. 
Geomembrane SamDles - Samples of the geomembrane for direct shear will start 
shipping to Vector Engineering and Geo-Syntec today (7/13/98) for delivery on or 
before Fri. (7/ 17/98), All geomembrane samples will be at the above lahoratories by 
this Friday (7/17/98). 
GCL SamDles - Samples of the GCL for direct shear testing will ship on Thursday 
(.7/ 16/98) for delivery on 7/ 17/98, The GCL samples will be sent stalring 7;16/98 to 
Vector. Precision and Geo-Syntec. All the GCL samples will be delivercd by Saturday 
(7i1 S i % )  

W e  look t’onvard to a successhl project and should any of the above change. GSE will 
noti& Fluor Daniel.immediately. Should you have any questions or need more 
information, please contact me at 28 1/230-2591. 

Regards. 

Eric Reed 
Technical Representative 
GSE Corporate Engineering 8: Technical Suppon 
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COLLOID ItNVIRONMENTAL TECH CO 
1350 Wl*iS'I' SHURE D R I V E  

'LINGTON IIEIGHTS 1L' G O O 0 4  

SOLD TO: UOl.776 ;. $ & ,  d '  
GSE I J I N L N C ;  TECHNOLOUY, 1 NC. 
13103 GUNULE KOA3 

HOUSTON 

1 I I !; '1' 

O R I W R  NO: . . ooooe7433 
OWI)ISR DATIS: 7 / 0 2 / 9 8  
SHIP DATR: . 9/03/38 

SflY'P FROM : . FAIRMOUN'I', 
FRT T E R M S : .  P R E P A I D  h ABSORBED 
SHIP V I A : .  . NATIONWIDE 

SHlP TO: 3 4  
SSE LINl NG 'C'ECIINOLOGIES 
C/O FLUOR DANIEL FERNALD 
'7400 WILLEY ROAD 

FERNALD 0 1 4  4 I, 0 :i 0 

....... . . _ _ _ _ _ _ _ _ _ _ _ . . . . . . . _ . . .  . . - - _ _ _ . _ . . _ . . .  .................-__.........-.-.. _ -  . .  .. 
PRODUCT , SIZE U/M l o r  # ROLL~I LNGTH WIDTH SHIP QTY wrucii 

. . . . . .  - . - - - - . - .. - ........................ - ............................ - .. - ... - - - .. - . - - - .  

0 3 0. BENTOMAT ST !;FT SF 139830030 0000768S 150.0 15.0 2 2 5 0 . 0  315G 

o 3 CI - BENTOMAT s'r SFT SF 1 9 9 8 3 0 0 3 0  00007693. 150.0 15.0 2250.0 31US 

0 3  0 - IAENTOMAT ST ST;T SF 193830030 00007(;9Cv 1.50.0 7 S . n  2250 . / I  3 1  rro 

- BENTOMAT s*r SFT SF 1998300311 OOU0' / '105 1 5 0 . 0  15.0 2 2 5 0 . 0  3034 

03d- HI*~N'J'I)MAT ST SFT SP 1519830020 00037717 150.0 15.0 2250.0 3140 

030-BENTOMAT ST SFT SF 199830030 00007720 150.0 15.0 2250.0 . 3046 

03 0 - HENTOMAI' ST SFT SF 199830030 0000'7'/25 150.0 15.0 2250.0 3161 

0 3 0 - UENTOMAT ST s m  SP .199930030 0000'1740 150.0 15.0 2250.0 3077 

030-PENTOMAT ST .SFT !;F ;.33830030 OOC)07741 150.0 i5.0 2250.0 3679 

0 3 0 - BENTOMAT S1' SF'l' 6 F  199830030 OO(107749 150.0 15.0 2 2 5 0 . 0  3 0 7 1  

. .  

ORDER TOTALS . . . . . . . . . . .  

'I'O'I'A) I I'J'EMS . . . . . . . . . .  1.4 

000013 
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c O r I I I U I D  L?NVXRONMENTAIl TECH C:O 
WRS'I' SHURE DRIVJ: 

I N C : ~  IN HE 1 [:I rr s I L  LO004 

:;OLD 'I'CJ : 00 13 7G 

191 03 GUNDLE ROAD 
GSTS L I N I N G  TECHNOLOGY, INC 

ORDER NO:. . 000011'1'189 
ORDER DATE: 7 / 0 2 / 9 0  
S H I P  DATE:.  9 / 0 3 / w  

f '  II o f  r3 

2061' * 

SHI 1, FROM: . FAIRMOUNT, & 
F'rtT TERMS:. P l t E P A I D  & ABSWUED 
S H I p  VIA:. . NATIONWIDE 

HOUSTON 
S H I P  TO: 3 4  

'rx 77073 GSE LI?IING YIrCHNOLOGIES 
c/o FLUOR DANTEL FERNALD 
' t 4 C O  WILLEY ROAD 

FERNALD OH 45030 

...................................................................................... 
PH0I)IJCT S l . % E  U/M 1,QT 11 ROLLs4I LNGTH WIDTH S H I P  QTY WEIGII 

........................................................ ......................... - 

0 3 0 BEXTOMA'J' ST SFT SF 199830030 00007863 1.50.0 15.0 2 2 5 0 . 0  3050 

0 3 0. BENTOVA?' ST SFT .C;F i398300.10 00007e92 150.0 1 5 . 0  2250.0 3090 

0 3 0 - BENTOMAT ST SI*"J' S F  i398.30030 30007894 1 5 0 . 0  15.0 2250.0 3060 

:;FT s1.' l y ' ~ 8 3 0 0 3 0  0000'71335 150.0 15.:) 2250.0 3 0 5 s  03 0 - RENI'OMAT S'1' 

030-BENTOMAT ST SFT S F  399830030 0 0 0 U ' I R C J G  1 5 0 . 0  15.(1 2250.0 3 0 3 2  

ORDER TOTALS . . . . . . . . . .  

TOTAI, ITEMS.. . . . . . . . .  
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COLLOID ENV~WNMENTAL TECH co 
WEST SHUlZE DKXVE 

I NGTON 1,IL 1.CHTS I L  60064 

C;E;1!: I I T  NTNG TECHNOLOGY, 1 NC . 
2.3 10 3 C:I JNDTJE ROAD 

,SHIP FROM:. PAIRMOUNT,GA 
IWJ' TERMS : . PREPAID & A B S O R U W  
SII1P VIA: . . NATIONWLDE 

- 2061' SHIP TO: 3 4  

C / O  FLIJOR DANIEL PEIlNA1,D 
'74 0 3 w I LLEY l70AD 

GSE LINING 'JXCHNOLOGTES 

1;ERNALD OH 45030 
PO: .c; 06l . I .J .0-Ul  

-BENTOMAT ST SPT SF 

S1' SFT SF 

130 UKN'I'OMAT ST 

)3O..BENTOMAT ST 

13 0 - BENTOMAT S?' 

130-BEN'I'OMA'I' ST 

)30-BENTOMAT ST 

I3 0 - BENTUMA1' ST 

I3 0 - BEN'I'OMAT ST 

13 0 - BENTOMAT ST 

ol'i D 13 It 'I 'OTALS . . . . . . . . . . 
TOTAL I 'I'EMS . . . . . . . . . . 

1.9 3 8 3 0 CI? 0 

199830030 

1 9 9 S 3 0 0 3 0  

199830030 

139830030 

I. 9 3 8 3 0 OR  0 

I!W83003O 

3 99830030 

I Y $J 8 3 003 (1 

199 8 3 0 03 0 

199830030 

19 9 8 3 0 0 3 0 

139830030 

199830030 

~ 

00007702 150.0 15.0 2250.0 3096 

O(j007703 1 5 0 .  0 i . 5 .  0 Z2S0.0 3143 

0000'1705 150. 0 1s. 0 2250.0 3100 

000077.37 150.0 15.0 2 2 5 0 . 0  3093 

0 0 0 0 7 e 4 4  150.0 15.0 2250.0 3014 

00007845 lSO.O 1 5 . 6  2250.0 2908 

0 0 3 0 ' / t ~ ' l O  2.50 . 0 1s. 0 2 2 5 0 . 0  3049 

0 0 3 0 7 8 ' 1 %  '1 50.0 15. D 2 2 5 0 . 0  3 0 2 3  

00007874 1.50.0 1 5 . 0  2250.0 3027 

oooori f j i io  150, o 15.0 2250.0 3014 

00007nY3 150.0 15.0 2250.0 3065 

00007 f!9' i  1 5 0 . 0  1 5 . 0  Z%SO.O 3082  

1 4  

000816 



GSE l ining Technology, Inc. 

19103 Gundle Rood 
Houston, Texas 77073 

' , .  . '  

Quality Assurance Laboratoq Test Results 

Tl!st: SCTL-Single Point 

Job S'(ilme: 
M R  :'(umber: C1269 

ASThl D 3397 
Fluor Daniel Fernald i Fcrmco 

. lob Wumber: 7930-01 

Pass 

Lot Number Rcquirement Roll Number 
.%F I 75FF 
A K-12 00 F F 

y-4 5 9 3 4 

AK4250FF 2-40476 

; 500 Ius 
Z-4 j47; 2 500 hrs Pass 

:' 500 hrs Pass 

000017 
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G S E  Lining Technology, Inc. 

Qual i ty  Assurance Lc7bontor-y Test Results 

N CTL- s in g I c Po i n i 
ASThI D 5397 

.liJb N;tItIe: Fluor  Danicl Fernnld Fcrrnco 
3IR Yurnber:  C1369 
Job Number: 7920-01 , 

191  03 Gundle Rood 
Houston, Texos 77073 
800-435-2008 
281 -d43-856a 
FDlc 181471F6010 

000018 



Quality Assurance Laboratory Test Results 

Test: Brittleness Temperature of Plastics and Elastomers by Impact 
ASTM D746 

Criteria: -60" C 
Job Name: Fluor Daniel FernalcLTsmco 

Job Number: C 1269 
MR Number: 7920-0 1 

Houston, k x o s  77073 
800-435-2008 
7134434564 
fix 713.175-4010 

Roll Resin Lot 
Number Status Number 

AK4 197FF 245473 Pass 
~K4275FF  2-40477 Pass 
.\K2553FF 245448 ' 

~K4262FF  

Rer- LA 

000019. 

For environmental lining solutions . . . the world comer to GSF 
A Gundle/SU Environmcntol, Inc. Company 
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GSE Lining Technology, Inc. 

. 19103 G u n d a  Road 

Qual i ty  .4ssurance L a b o r a t o q  Test Results 
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0 Phone (706)-965-6300 Fax (706)-965-5981 
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. 
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DATE: 
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Sid Weiset d 
Techmcal Manager Date 
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9/1/98 
ROLLNO STYLE BATCH-NO WEIGHT 

OSY 
1 1  5 7 d  
10 68') 
10 44 

THICK 
. mils 
138 43 
126 71 
121 86 

TENSMA TENSCR ELONGM ELONGC lTEARM ?TEARC BURST PUNCT 
IhS IbS O.4 % Ibs Ib5 psi IbS 

373 l o /  4 2 9 9 7 J  6566 77 16 15807d 204 4 1 J  62286/ 2 0 3 3 1 J  
30483J  38511J 6234 
30947J 41051 J 66.83 

73 73 
74 04 

109 70 I 168 3 6 7  552 14') 
129 83 170 11 552 86 198 77 



SCP-01 98 10: 26 FROM: TECHNICRL DEPT, PNO 7869655981 TO:513 648 5767 PQGE:03/83 

I % 3  
- c  

Roll List for Geotex 1701 
Roll# j batch# 
41 18610A w 40880 
4 1 1 8 6 1 2 ~  J 40880 
4 1  18621A '40880 
4 1 18629A Jqo880 
41 18632A 0880 
4 1 18634A 4 0 8 8 0  

4 1 18665A 20880 
4 1 18666A 40880 
4 1 18669A J40880 
4 11 8673A J40880 



GSL-z31?-0/3 ( Author: "Eric Reed" <ERICR@gseworld. corn> at FE-INTERNET 
Date: 8/31/1998 2 : 4 3  PM 

Receipt Requested 
TO: Jim Turner at FNST-05 
CC: "GUNA/TONYAS"@gseworld. com at FE-INTERNET 

I Priority: Normal 

t-206 1 
ublect: Geotextile Roll SItes 
m, I have heard from Sid Weiser at Synthetic Industries and he said c e rolls to be shipped to your project are all 500 sq. yds or 4,500 

3f. per roll. If you need anything else please let me know. This 
information will also be on the Shippers. 

000026 
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August.24, 19% 

Karen Louie 
GSE Lining Technology 
191 03 Gundlc Road 
Houston, TX 77073 

W: FERMCO,Ohio 

Symhetic Industries' GEOTEP 86 1, I07 1, and 170 1 w o v e n  geotsailes tux 
conrprised of the hllowing compounds by unit weight: 

~ 

Cc: Danny Campbell, Synthetic Industries 

000028 
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August24,1998 

KareaLouie 
GSE Lining Technology 
19103Gufx!leRoad . 
Houston, TX 77073 

KE: FERMCO, Ohio / "?)(etdk-Frm" Letter 
Synthetic hdastrkr' GEOTEX" 861,1071, md 1791 Nonwoven W t i I U  

Syntheuc industries goes to great measures 10 ensure that our nonwoven g d l e s  are 
f i e  from broken nefdles andlor otha metal objects. We have two systems working in 
madem to p r m  any metallic hems from being shipped to our customers. 

The main method of detection is a 20-inch wide industrkl-ssength m a p t i c  system 
mounfed at the pdts of each of our medle!oom. S p d n g  the &e wid& of the Fabric, 
this system is designed to remove any Mtdles and/or metal that could k in ths 
gcutextile. In place as a hachap is a W-width e i d c  metal dctccaon system. Should 
metal ur h k t n  needles gd by the main system and pass d e r  the m d  detectw. an 
audibie alarm will aim the m o r  to check all geutssdles invoivsd for metal 
aJntami&oa. 

Uthere are any Mer wncms or questions. please Q not hesitate 10 contact me. 



Karen h i e  
GSE Lining Technology 
19103 Gundlc Road 
f f 0 ~ ~  TX 77073 

RE: FUUHCO, Ohio f UV Resistrncc Statcmcnt 
Synthetic Industries' GEOTEXO 861,1071. and 1701 NOQWWHI 

~ 

Synthetic Indubes' GEO- 86 1, I07 1, and 170 1 nonwoven geotextiles all have 
mirrimum ayetagc r o U  d u e  (MAKV) W r e s i m  of 70 % men@ rstained afkr 500 
bun exposure in accordance with ASTM D4355. 

Ifthere are any furrher questions, please do not hesitate to contact me. 



'7 
:,861* . . 

Roll number Batch 
66% 093 * GO216 

285 60217 

29A 60217 

284 60217 

288 60217 

251 60217 
152 60217 
253 60217 

A03 
405 
406 
408 
409 
470 
4!2 
613 
0: 5 
416 
417 
4.18 
419 
4 2 0  
42 1 
423 
424 
025  
426 
42 5 
426 

432 602!7 
433 60277 
434 60217 
435 50217 
436 50217 
437 60217 
438 60217 

44; 6C2'7 
443 60217 

? 

462 60217 
463 60217 
464 60217 
065 60217 
466 6C21T 
467 60217 

495 60217 
494 60217 
495 
496 502lT 

502 53217 
.5@3 

5OC 
506 
507 
508 
S? 1 
513 
574 
51  5 
516 
510 
5 i 9  
532 
533 

60217 
6C2i7 
6C'L 17 
6021 7 
50217 
60217 
60217 
6021 7 
60217 
60217 
60217 
602 17 
60217 
60217 



244 50853 
245 SO053 
246 50053 
262 50853 
283 SO853 
28A 50853 
265 50653 
268 50853 
274 SOBS3 
286 50653 

322 5oes2 
32: 50853 
325 50653 
326 50853 
327 50852 
328 50853 

332 50853 
3% 50853 

numbvr 
51 3? 

000032 
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AIJC I I 12 00 FM '98 

DEALER SALES 

TO: Jbi Tm.m 

PHONE: 51 316484941 

FLUOR DANIEL FERNALD 

FAX:' 5131648-5767 

cc: 

r 

DA TE: 11 A U G U ~ ,  1998 

hlLWR.59 OF PAGET NCLLDNG COIZR .WET 4 

FROM: ERICREED 

GSE h M N G  TECHNOLOGY. INC. 

I9 103 GUNDLE Ro. 
HOUWON,~ TX 77073 

PHONE: 8 00.;435-2 008 

E-IWIL: ERICR~~~;,GSEWORLLXOM 
E4Y:  ?SI 230-8663 

Jim, here is the certification from CETCO on the Needle free, a missing RTDR and the updated Carbon 
Black Dispersion. Also the trucks did not go out yesterday since the rolls to be shipped were on the 
bottom of the pile and they were not able to get them out in time. They should be soing out today but I 
will confirm by Fax. 



, 

BENTOMAT NEEDLE 
MANUFACTURING CERTIFICATION 

CETCO hereby aftirms that all BENTOM.4T geosynthetic clay liner material is 
cenrinually processed with 3 needle removal system ana that all the BENTOMAT 
geos>.nthe[ic cia!, liner i s  cerriiied 10 be needle-frrec. 

l'eclmical Manager. Lining Technologies Group 
Colloid Einiromnenral Technologies Co. (CETCO) 

g: liner\forms\mqcert 

000036 4 



ASTM OZDER MINIMUMS ACTUAL TEST VALUES 
METHOD ENGLISH METXIC ENGLISH METRIC 

- _  - 
PROPE4TY 

, 



p a  5-0 F 5/ '- * 

GSE Lining Tethnology,  In( .  

(2 ii;i I i I), .Ass u r:i ncc Liibora tory Test Rcsu I ts 

19103 Cundle Road 
Hourlan. Teras 7 1 0 7 3  
~ O O . J ~ S . Z O O I I  
281*AA34%4 
h c  281475dO10 

, 
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X X Hydraulic Conductivily and Shear X 02772P. para. 1.048. 1.04C 
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PRECISION GEOSYNTHETIC 1742 West Katella Suite a, Orange, CA 92867 - 
LABORATORIES 

FAX 
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CC: 
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... ..-. . . . ....._._-.. . _. -- ..- _-_. 
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9- 

Precision Geosynthetic Laboratories 

October 25,1998 

Mr. Eric Reed 
GSE h i n g  f ~ c h n a l o g y  
19 103 Gundle Road 
Houston, TX 77073 

Dear Mr. Reed: RE: =A LD OSOF 

Thank you for consulting Precision Geosynthetic Laboratories for your rnatenal 
testing nee& ~ ~ 

Enclosed is the laboratory report for the testing of one 91) GCL and one (1) HDT Textured 
HOPE for lnterfaca Shear recaived October 9 1998. 

It should be noted that the test 8 ecimen and test sample used for this repbe were 

stated. H m v e r ,  these results 8re indicative of only the specimen that were actually 
tested. The testing herein is based upon accepted industry practice ES well as the test 
method listed. Precision Geosynthetic Laboratories neither accepts responsibility for nor 
makes claims to the final use and purpose of the material. 

By accepting the dote and results represented on this report, Client agrees to limit tJm 
liability of Precision Geasynthetic Laboratoriea fmm Client and all other parties for dahs 
arising out of the us8 of this data to the cost for the respective test(s) represented in this 
report, and Client agrees to indsrnntfy and hold harmless Precision Geosynthetic 
Laboratories from and against all liability in exas8 of the aforementioned limit. 

believed Io be reprasentative of t K e material produced under the designation herein 

B 

The test data and all associated p r o w  informatian provided shell be held in confidence 
and disclosed to other parties only with the authorization of Client or Precision 
Geosynthetic Laboratories. 

If you have any questions or if we may be of further service, please do not hesitate to call 
at 800-52245!39. 

S i n m l y ,  

PRECISION GEOSYNTHETlC LABORATORIES 

_ _  . ... . 

B Enciosure: (Job No. 9801470) 
. ?  

% > . ? .  

I : r  

I 

080042 

1742 West Katella. Sultc #4, Orange, CA 92867 E L  : (714) 7464599 FAX : (714) 744-0357 



* 10/27/98 0 8 : 3 0  FAX 1 714 7 4 4  0357 PRECISION GEOSYN 

. .  

'.'>dober . .  7, 1998 

vmincmcw of MATERJAL PROPERTIES 

FERNALDOSF 

FOR: GSE LINING TECHNOLOGY 
(Refemncs: PGL Job No. 980766) 

D S R J f l l O N :  (1) GCL for P ~ ~ € 3 a b l l l t y  
(1) GCL for Internal Shear & Interface Shear 
(1) HDT for Interface Sheaf 

O M  IN OF MAlrRlqL  : Femald Project Site 
CETCO - C L A W  DIVISION. Fairmount, GA 

DATE, RECEIVED: October 7,1998 s)1Ipp_Es: UPS 

SAMPLE IDENTlFICATIONS: 

PRECISION CONTROL NUMBER 
f 

GCL Roll #13539 Lot # 199839030 ' 
HDT 80 mil HOT, Taxtured both sides 

C a3303 
C MU2528 

J SAMPLE ID 

. .  rFSrS: 
DESCWPTION 

Interface Shear 
Internal S&&r 
Hydraulic ConduCtjvity 

TEST METHOO 

ASTM D5321 
ASTM D5321 
ASTM D5887 

NS: The sample8 wera conditioned for a minimum of one hour in the laboratory 
.1 - + 3.6% and at 60 2 10% relative humidity prior to test. 

TEST: 

The test resutts 18 summarized in Tables 1 through 2 and report korn Vedor Engineering. The units in which the data are 
reported are included on the tables. 

PREClSION GEOSYNTHETlC LABORATORIES 

Core B. Queie - .' 
r '- Quality Assuknce 



. 10/27/B8 08:30 FAX 1 714 744 0357 PRECISION GEOSYN @I 04 

FERNALD OSDF 
I FOR: GSE LINING TECHNOLOGY 

(Reference: POL Job No. 96Se1470) 
- 

CETCO - BENTOMAT ST 

ORIGINAL 
HYDRAULIC CONDUCTIVITY 

( by ASTM 05887) 

ROLL NUMBER PGL CONFINING INIllAL FINAL RESULTS PROJECT 

(psi) (%I (%I 
C# NO. PRESSURE MOISTURE MOISTURE SPECS. 

1. Roll#13539 C#33303 5 14.67 



. 10/27/98 08:30 FAX 1 714 7 4 4  0 3 5 7  PRECISION GEOSYN @I 05 

C5€-23/?-a(ll fl. 
MATE ERIES 

FERNALD OSDF 

FOR: G S E  LINING TECHNOLOGY 
(Reference: PGL Job No. 081470) 

INTERNAL SHEAR TEST RESULT (ASTM 05321) 

- 

p * k o C S .  a 
OCT 23,1998 - 

TESY CONDITIONS: 

ORIGINAL 4 

SAMPLE PREPARATlON 
1. Spbcimerta were a t b ~  20' x 20' 
HYDRATION: 
1. Hydmted f a  7 day et 3 pi wing dead WeighB 
CoNsoLirxnw:  

. 1. Each m of spsdmenwss CxmoWated toc 48 h at 5.20. h 45 pel. 
2. L a a d  were appltd by pnttumstk preasllre. 
SH€AR E S T :  
1. Sheer bet mw'&cied ut0.m W rnm 
2. Sheered 81 mWmm 2 inch horbmtd diqdscement 

SAMPLE IDENTIFICATION: 
PGL cb 33303. GCL Roll #l3536 / 

3. The test -era were flooded dwing tmfhg 
1. T e k i  wun parformad in p o d  eceardencu nrilh ASTM 05321-83 Method A 

ming 8mnard- Wman LG-112 Daect Shew machina wib effec4he ere8 of I2 h x i 2  h. 

TEST RESULTS: 

PEAK STRENGTH 
STRENGTH 

SAMPLEID NORMAL Molstum BHEAR PEAK 
STRESS canbsnt STRE88 SECANT ANGLE 

/ 
hi, 0 ("k) 0 Qd 

w33333 5 720 124.31 758 5t3 46 

LOT t 45 6480 72.34 zisel,tT;L) 18 
ROLL I 20 2880 toe 40 1583//0 20 / 

COHESION: 702 

- 4  2" DISPLACEMENT 

633 

_.-. .. 

. 
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PRECISION GEOSYN @I 06 
M 0 3  

.10/27/98 08:30 FAX 1 714 744 0357 
Gsc- 2317 -,if/( 8 .  I 

Vector Engineering lnc. 
Leboratoty Sewiecs 

LARGE SCALE DIRECT SHEAR REPORT 
Test Method A S T M  D-5321.B p.  3,cg' 

2 0 6 1  t m l o r w ~ 4 .  ~ c r .  smt.  e... v ~ s :  u 0 5 ~ 5  
CUO, ~ X U I  -pq a- 

'u- 

C*'-. PRECISION LABS m- FURNALD SITE Q43022.35-904A - L RoardSaacgrs 

B 

I 
!%a .- I--+ I I - I 

O J  I r I 
0.0 0.6 1 .o 1.5 LO z 5  3.0 

HORIZONTAL DISPUCEMEW finchse] 
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P A C K I N G , .  
. .  

ZOLLOID ENVIRONMENTAL TECH CO 
L350 -ST SHURE DRIVE 

INGTON HEIGHTS I L  60004 

SOLD TO: 001376 
GSE L I N I N G  TECHNOLOGY, I N C .  
19103 GUNDLE ROAD t 

HOUSTON TX 77073 

, L . I  S T 

2 0 6 1  
ORDER NO: .  . 000087504b- 
ORDER DATE: 7/02/98 
S H I P  DATE:.  10/06/98 

, .  S H I P  FROM:. FAIRMOUNT,GA 
FRT TERMS:. PREPAID & ABSORBED 
S H I P  VIA: .  . NATIONWIDE 

S H I P  TO: 34 
GSE L I N I N G  TECHNOLOGIES 
C/O FLUOR DANIEL FERNALD 
7400 WILLEY ROAD 

FERNALD OH 45030 
'0: S 061110-01 

IO-BENTOMAT ST SFT SF 199839030 00013539 150.0 15.0 2250.0 3146 

10-BENTOMAT ST SFT SF 199839030 00013541 150.0 15.0 2250.0 2950 

0-BENTOMAT ST SFT SF 199839030 00013543 150.0 15.0 2250.0 3043 
- 

0-BENTOMAT ST SFT SF 199839030 00013544, 150.0 15.0 2250.0 3035 

ER TOTALS . . . . . . . . . .  

TOTAL I T E M S . .  . . . . . . . .  

000047 
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PRECISION G EOSYNTHETIC 1742 West Katslla Suite #4, Orange, CA 02867 
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TEST CONOITIONS: 

I 

. !. . :  . , 000058 



08/10/98 1l:OO FAX 1 7 1 4  744 0357 PRECISIOY CEOSYN ' I  

W T E  ERTlES 
FERNALO OSOF 

FOR: GSE LlNlNQ TECHNOLOGY 
(Rderance: PGL Job No. 904788) 

INTERFACE SHEAR TEST RESULT (ASTM D5321) 
Aug 7,1998 

~- 
TEST CONDITIONS: 

E S T  RESULTS: 
PEAK STRENGTH 2" DISPLACEMENT STRENGTH 

FlwlL 
SAMPLEID NORMAL Molrtvr, SHEAR PEAK SHEAR 2" MSPLACEMeNT 

9TRfSS contant STRESS SECANTANGLE STRESS s € w A h ) G L E  
@sl) 0 (%I 6-o 0 

a -11 5 72Q 124.14 a 0  49 872 43 
ROU#T717 20 tBB0 - 90.30 1667 30 782 15 
Lon 46 6480 76.95 3123 28 765 7 
iefMuMJb 

COHESION: 521 664 

n. e a. a ' C  . a  Y . 0  

I, I p I r e  rm 0 la* ( 1 n 'I 

00005% 



-- - - cow 

Frrl W.ty  CmtenC 

101.4% a s s  61- 
J 1. 2. 3. 

$mum 
1 0a1tnrnn 31,117677 100829030 L* 

B 8 O W d  w.* 38M U y 8 r  
;6E HOPE Tmured Eam Sides, AK42fBW L= A W W  - 

0000s2 



. 0 8 / 1 0 / 9 8  11:OO FAX 1 714 7 4 4  0357 
' 1 .  08**08/08 38334 FAX 530 272 6480 

LARGE SCALE DIRECT SHEAR REPORT 
Test Method ASTM 65321-8 p. 6 of % 

h i n t  Sfmss Slmss Fdction 
ps i  p s f  p d  Angle 

1. 5.0 no 450 32 

2. 26.0 2860 142Q 20 

9. 45.0 8480 3260 27 

kraranAng0: 13 4 6 9 5  

o OM m hin.  

kraranAng0: 13 4 6 9 5  

o OM m hin.  

rd Layer 
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FERNALD OSDF 

FOR: GSE UNlNG TECHNOLOGY 
(Reference: PGL Job No. 9807861 

INTERNAL SHEAR TEST RESULT (ASTM 05321) 

206.1 :3 
Y- 

Aug9.1998 

TEST CONDITIONS: 

TEST CONFIGURATION 

I Board 

1. Sheer hstwaa conductad 81 0.004 W m h  
2. Sheered at mlnbnum 2 inch honunbl &&carnet& 
3. T h  tsdtsosdmamv~le fbaded d.rkqtmthg. 
4. TeUn were psrformed k geinual acandsocs *rim ASTM DS32t-83 Mamod A 

SAMPLE IDENTIFICATION: 
PGL (r 29001. GCL RoU t 7814 

u s h ~  Btarnsrd- Khan LO-112 DbdShaar  m e w  wth e f f a c h  m a  of 12 In x 12 m. 

TEST RESULTS: 

PEAK STRENGTH 2" DISPLACEMENT STRENGTH 

COHESION: 

SHEAR PEAK 
STRESS SECANT ANGLE 
0 
880 51 

1479 27 
36)s 29 

SHEAR 2" DISPIAEMENT 
STFtE9S SCCANfMlGLE 
(pso 
554 3a 
520 10 
956 8 

428 

--. 



08/11/98 18:47 FAX 1 7 1 4  744 0 3 5 7  PRECISION CEOSYN 
I 

& J P - 2 3 1 7 - 0 / 1  k/o 
FERNALD OSOF f .  //,e+= JT 

FOR: GSE LINING TECHNOLOGY 
(Reference: PGL Job No. 980786) 

INTERNAL SHEAR TEST RESULT (ASTM 05321) 
Aug 11,1998 

TEST CONDITIONS: 

SAMPLE IOENTlf ICATION: 
PGL c129907, CICL Roll 8 78% 

TEST RESULTS: 

COHESION: 

PEAK STRENGTH 

SHEAR PEAK 
STRESS SECANT ANGLE 
0 
802 4.8 

1725 31 
3024 25 

563 

1 2" DISPUCEMENT STRENG 

684 

G 
A 

0 .  0 . G  ... 1.0 I. 0 

000059 



~. . : 'i 000060 



PCUnf Stress 
DY prf 

f. 5.0 720 

2 20.0 2880 

3. 45.0 64480 

I M O t W f l A T A -  

-2 4 BO mll GSE HDPE, Textured Born Sldes. AKQZMFF LQr A W  

sw.u -> Concrete Boerd with Sand Layer 



Vector Engineering Inc. LARGE SCALE DIRECT SHEAR REPORT 
Laboratory Services Test Method ASTM D5321-8 

,4 , P e  JT7 P. 13 2061' +ry I..- ~ l p r  pkr w c  cu w, er aws 
c 

6 4 I R . Z w r u r s 4 r n ~  
Y 

+lu r* .  FURNALO SlTE va 943022.35-856F -'Iym PRECISION LA83 
SW-H <- 8awdGpatxn-s . 
B 

e-- CETCO Bentomat ST#7854 199830030 w Ax1 
-2 -w 60 ma -E Textured both srdm AK427OFF L- AWZ 

d Conaete Board wlSand Layer 

I I I 1 I I r ?€AX S T E N O W  

oooss2 



'Vector Engineering Inc. LARGE SCALE DIRECT SHEAR REPORT 
Laboratury Sewices Test Method ASTM D5321-8 

f S d C 2 j - 2  

-* 843022.3 
P ?wI h-4 a b  -. 3& c. e u r  v* (A o w 5  

6x7 ma- -lW mas, 

A'- PRECISION LABS -1- FURNALO SITE 
#-hn' .L- eosrd Gpscrrs 
- 1  e- C E T M  0eMorn.t 61 07854 IQQ830030 L- Ax1 
-2 - ~ ~ 8 0  mil GSE Tsctured both siasg AK4270FF - AWZ 1 
J- _'5 C o n m e  Boerd wrSand L 9 p r  1 

I F ~ l W . U I C ~  

1. 2. 3. HORIZONTAL DISPLACEMENT (inchec) 
+&.7% 07.2% 7Q.0046 

I V T A U O A R ~  c0wMK)Na: 

000063 
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Vector Engineerlng 
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I 
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FAX NUMBER /?Ax NUMeEA 
. - 

(714) 744-0357 (530) 272-6480 
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nmE ' PROJECT NO 
August 12, 1998 I 828.0 

11:57 AM 943022,36 
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Please note the following carrections to our Direct Shear Reports for the 
refe ronced pro Ject. 

The following test results listed the shear diaplacement rate lnconectly 
as 0.04 in. I min.. 

Lab Repon # 8288, B t B D ,  828E, 828F, 8,828G. These are being 
corrected to 0.004 in. I rnin., and will be resubmitted in the final report. 

These tests, were all conducted at 0.004 in. I mln. horizontal 
displacement rate, 
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FOR: GSE UNING TECHNOLOGY 
(Rsfemdnee: p(3L Job No. W 7 M )  

INTERNAL SHEAR TEST RESULT (ASTM 05321) 
AUQ 13,1998 

TEST CONDITlONS: 

TEST COMFIQURATlON 

SAMPLE IOENnF 1CAt#)N: 
POL CI 30365. OCL RoA 8 7897 

E S T  RESULTS: 

P€AK STRENGTH 
FMlAL 
MaMuro SHEAR PEAK 

B 
SAMPLEID NORMAL 

2" DISPLACEMENT SlRENGTH 

SHEAR 2" MSPtACEMENT 
STRESB contdnt STRESS SECANT ANGLE STRESS SECANTANGLE 

@a1 Wr) (%I (P=fl (rn 
43 883 

74 5 
a74 

b M S 5  6 J  710 1% I2 m J 
R O U ~ Q ~  20 J 2880 B2.21 1670 

4sJ a80 67.64 W13 28 

COHESION: 408 665 
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TABLE 1. 
M A T E R I ~ P E R T I E ~  

FERNALO OSDF 

(Reference: PGL Job No. 980766) L. L 2061 FOR: GSE LINING TECHNOLOGY 

CETCO - BENTOMAT ST 
HYDRAULIC CONDUCTIVITY 

( by ASTM 05887) 

ROLL NUMBER PGL CONFINING INITIAL FINAL RESULTS PROJECT 
C# NO. PRESSURE MOISTURE MOISTURE SPECS. 

(psi) (%I (%I (Cw8M) ( C m l s e t )  

(109) ( 10%) 

1 Roll#7554 

2. Roll # 7636 

3 RollfC7570 

4 Roll#7586 

5. Roll 157602 

6. Roll # 7619 

8. Roll t7 -9  

* 9. Roll #7685 

10. Roll # 7701 

11. Roll t 7717 

12. Roll # 7733 

13. Roll # 7749 

14. Roll #7814 

15. Roll ,# 7830 

16. Roll # 7846 

17. Roll # 7862 

18. Roll # 7880 

19. Roll it7697 

C# 24659 

C# 2971 9 

C# 29720 

C# 29721 

C# 29722 

C# 29723 

U29614 

c# 29815 

C# 2981 6 

C# 2981 7 

c# 2981 8 

C# 2981 9 

C# 29820 

CO 29901 

C# 29902 

C# 29903 

c# 29904 
C# 29963 

C# 29906 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

13.59 

14.90 

14.93 

15.90 

15.86 

15.92 

18.05 

18.26 

19.11 

19.42 

I 9.83 

15.45 

17.52 

17.63 

18.68 

18 48 

13.46 

12.60 

1200 

156 94 

171.93 

163.88 

177.03 

155.26 

172.18 

150.99 

163.35 

157.79 

150.45 

147.19 

189.75 

172.96 

154.25 

135.45 

154.12 

1 89.95 

177.87 

1 74.59 

2 8  

2.7 

3.1 

3.6 

3.1 

3.0 

3.6 

3.6 

3.6 

2.7 

3.5 

2.7 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

3.6 5 

3.6 5 

3.6 5 

3.6 5 

O F  1.9 5 

2.0 

2 0  . 5 

4 [  [IT? .-- 
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1 7 U l  

1701 
1 0 7 1  
1071 
1071 
1 0 7 1  
1071 
1 0 7 1  

1 0 7 1  
Li) - / l  
i n 7 1  
lull 

i n 7 1  
1071 
1071 

1071 
1071 
861 
861 

B f i l  
d b l  

961 
861 
8 6 1  
BCL 

1 0 7 1  

8 6 1  

4 0 R B O  1 7 . 4 '  183 
40890 1 6 . C J  1 7 3  
5085L 1 0 . 8  4 1 3 3  
50853  11.2J 137 
50853 1 0 . 8 . /  130 
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60217 R . l J  10s 
60217  8 . B J  1 1 7  
5021'1 d . l J  207 
60217  6 . d  112 
60217 8.2'' 107 

1 .  

3 2 9 5 &  E2 

3 2 7  I I 

72 

7 9  
72  

7 3  
73  
7 4  

7s 

74  
7 6  

7 3  

1 2  
15  
71 
72  
7 3  

71 
72 
7 5  
75 
72 

72 
76 

7 8  

7 1  

77 
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TM _. 2061 
GSE Lining Technology, Inc. 

19103 Gundle Road 

Quality Assurance Laboratory Test Results 

Houston, Texas 77073 
800-435-2008 
713-443-8564 
Fax: I1 3471-6010 

Test: Brittleness Temperature of Plastics and Elastomers by tmpact 
ASTM D746 

Criteria: -60" C 
Job Name: Fluor Daniel FernaldiFermco 

.lob Number: C1269 
MR Number: 7920-0 1 

~ Roll -Resin Lot 
Sumber Number status 
XK4197FF 2-45473 Pass 
AKJ2 7 5 FF 240477 Pass 
AK25 5 3 FF 2-4544 

* AK4263FF 

B Req- LA 

For environmen/ol lining solutions . . . the world comes to GSE' 
A t u n d k d s l l  Invrronmcntol, Inc. Compony 

, '  . * :  
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Quality Assurance Laboratory Test Results 

Test: Measuring Core Thickness of Textured Geomembrane 
ASTM D5994 

Job Name: Fluor Daniel FernalMennco 

Job Number: C1269 
MR Number 7920-0 1 

Job Test 
Roll Specification Results 

Job Test 
Roll Specification Results 

Number (mils) (mils) Status Number (mils) (mils) Status 

AJ5 175FF >76 80' Pass AK4220FF >76 80 Pass il 
AK2527FF 
AK2528FF 
AK2550FF 
AK2553FF 
AK2554FF 
AK4 197FF 
AK4198FF 
AK4200FF 
AK420 1FF 
AK4202FF 
AK4203FF 
AK4204FF 
AK4205FF 
AK4206FF 
AK4207FF 
AK4208FF 
AK4209FF 
AK42lOFF 
AK4211FF 
AK4212FF 
AK42 13FF 
AK42 14FF 
AK42 15FF 
AK42 16FF 
AK42 17FF 

>76 
>76 
>76 
>76 
>76 
>76 
>76 
>76 
>76 
>76 
>76 
>76 
>76 
>76 
>76 
>76 
>76 
>76 
>76 
>76 
>76 
>76 
>76 
>76 
>76 
>76 
>76 

80 
81 
82 
83 
84 

82 
82 
82 
81 
81 
80 
81 
80 
82 
82 
81 
83 
82 
80 
80 
81 
81 
81 
82 
83 
82 

83. 

Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
PasS 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 

AK4221FF 
AK4222FF 
AK4223FF 
AK4224FF 
AK4225FF 
AK4226FF 
AK4227FF 
AK4228FF 
AK4229FF 
AK4230FF 
AK423 1FF 
AK4232FF 
AK4233FF 
AK4234FF 
AK4235FF 
AK4236FF 
AK4237FF 
AK423 8FF 
AK4239FF 
AK4240FF 
AK424 1FF 
AK4242FF 
AK4243FF 
AJC4244FF 
AK4245FF 
AK4246FF 
AK4247FF 

>76 
>76 
>76 
>76 
>76 
>76 
>76 
>76 
>76 
-6 

. :It 

>76 
>76 
>76 
>76 
>76 
>76 
>76 
>76 
>76 
>76 
>76 
>76 
>76 
>76 
>76 

80 
80 
81 
82 
82 
82 
83 
83 
82 
82 
81 
82 
82 
82 
81 
80 
80 
81 
83 
81 
80 
82 
82 
80 
82 

PaSS 
PaSS 
PaSS 

PaSS 
pass- 
PaSS 

Pass 
PaSS 
PaSS 
PaSS 
PaSS 

PaSS 
PaSS 
PaSS 
PaSS 
PaSS 
PaSS 
PaSS 

PaSS 
PaSS 

PaSS 
PaSS 
PaSS 

PaSS 
Pass 



Quality Assurance Laboratory Test Results 

Test: Measuring Core Thickness of Textured Geomembrane 
ASTM D5994 

Job Name: Fluor Daniel FernaldlFermco 
MR Number 7920-01 
Job Number: C 1269 

Job T& 
Roll Specification Results 

Number ( m W  (mils) Status 

AK4248FE; >76 80 PaSS 

AK4249FF >76 81 PaSS 
AK4250FF >76 80 PaSS 
AK425 1FF >76 82 PaSS 
AK4252FF >76 80 PaSS 
AK4253FF >76 80 PaSS 
AK4254FF >76 80 PaSS 

AK4255FF >76 81 PaSS 

AK4256FF >76 80 PaSS 
AK4257FF >76 80 PaSS 

. AK4258FF >76 81 PaSS 
AK4259FF >76 81 PaSS 

AK4260FF >76 81 PaSS 

AK4261FF >76 82 . Pass 
AK4262FF >76 82 PaSS 
AK4263FF . >76 81 PaSS 
AK4264FF >76 81 PaSS 

AK4265FF >76 82 PaSS 
AK4266FF >76 80 PaSS 
AK4267FF >76 80 PaSS 
AK4268FF >76 80 PaSS 
AK4269FF >76 81 PaSS 
AK4270FF >76 82 PaSS 
AK4271FF >76 82 PaSS 
AK4272FF >76 81 PaSS 

AK4273FF >76 81 Pass 
AK4274FF >76 81 Pass 
AK4275FF >76 81 Pass 

Job Test 
Roll Specification Results 

Number (mils) (mils) Status 

AK4276FF 
AK4277FF 
AK4278FF 
AK4279FF 
AK4280FF 
AK428 1FF 
AK4282FF 
AK4283FF 
AK4284FF 
AK4285FF . 
AK4286FF 
AK4287FF 
AK4288FF 
AK4289FF 
AK4290FF 
AK429 IFF 
AK4292FF 
AK4293FF 
AK4294FF 
AK4295FF 
AK4296FF 

- 

>76 
>76 
>76 
>76 
>76 
>76 
>76 
>76 
>76 
>76 
>76 
>76 
>76 
>76 
>76 
>76 
>76 
>76 
>76 
>76 
>76 

81 Pass 
81 PaSS 
81 PaSS 

82 PaSS 
82 Pass 
82 Pass 
80 Pass 
81 Pass 
8 2 .  Pass 
80 PaSS 
80 Pass 
82 PaSS 
81 Pass 
81 PaSS 
81 Pass 
84 PaSS 
83 Pass 
83 PaSS 
81 Pass 
82 PaSS 

82 Pass 

O O Q 0 8 1  
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Quality Assurance Laboratory Test Results 

Test: 

Criteria: 
Job Name: Fluor Daniel Fernald@ermco 
MR Number: 7920-0 1 
Job Number: C1269 

Microscopic evaluation of the dispersion of Carbon Black in Polyolefin Geosynthetics 
ASTM D 5596 
10 Views, all must be category 1 or 2, cannot be any category 3. 

Test 

AK423 OFF 
AK423 6FF 
AK424 1FF 

AK4252FF 
AK4253FF 
AK4258FF 
AK4262FF 

+76 AK4246FF 

Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 

AK4263FF Pass 
a4275FF Pass w Y 

AK4280FF - ass a-------- 
AK4285FF Pass d d  q k + S  -- 

0 4 7 7 ~ 4 2 ~ z ~  Pass 
AK4295FF Pass 

080882 
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Roll Test Data Report 
ROLL NO. AK-2549 FF 

I ROLL DIMENSIONS = f I %  RESIN LOT TNFORMATTON 

LOT NUMBER 2-45448 
RESIN TY?E 6 0 0  SERIES 

PROPERTY [INITS . METHOD RESULT 
CSNSI'TY J , l C C  D l 5 0 5  (2.935 
MOISTURE 0, 3570 < 9 . G 5  
BZITTLENESS O C  D746 c - 7 0  
MELT INDEX g/lO riri. D1236 0.453 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

3 6 3 8  

3638 

D l 3 0 4  

FTMS lOIC.2065 
312Q4 

! I  HR Q loOC1 

173 Ih!in 
173 

13 % 
13 

3 2 4  Ihcin 

324 

6.2 Ib 
50 

105 Ib 

+:- 2 . 0 0  x 
- i .  2 . G G  

A2 
2 . 0 5  % 

8 0 mil 
75 

3 i ~;g/cm 192 l b h  34 kg/cm 
3 i  191 34 

2 0  3 

19 . 

27 rg 
27 
48 kg 

693 f 

7iS 

33 kc 

127 Ib 58 kg 

-9 

7 2  Ib 
74  2 2  

2 . G 3  mm 80 mil 2.03 m 
1.32 ?8 1.99 

8 0  2.04 



3sE Roll Test Data Report 
ROLL NO. AK-4197 FF 

2061: 
RESIN LOT INFORMATION ROLL DIMENSIONS = & 1% 

ROLL NUMBER: AK-4197 FF 
PROD DATE: 07/11/98 
SHEET AREA: 8474 sq.ft. 

788 sq. meters 
LENGTH : 355 feet 

108 meters 
WIDTH : 23.87 feet 

7.3 meters 
WEIGHT: 3485 pounds 

1581 kilograms 

LOT NUMBER 2-45473 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
DENSITY cl/cc . D150S 0.934 - -  
MO I S TURE % D570 e 0.09 

MELT INDEX g/lO min. D1238 0.400 
BRITTLENESS OC D746 e-70 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
METRIC ENGLISH PROPERTY METHOD ENGLISH METRIC 

D638 TNSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

'ELD ELONGATION 

TNSILE BREAK STRENGTH 

199 lblin 3 6 kglcm 
195 3s 

173 Ibhn 3 1 kg/crn 
173 31 

D638 
21 % 
21 

13 R 
13 

D638 
59 kglcm 
59 

8 0 kg/cm 
79 

D638 
751 % 

7 14 
560 % 
560 

CD - 
M D -  

CD - 
M D -  

UNCTURE STRENGTH 
Y R I N U G E  

CD - 
M D -  

IITJAL TEARING STRENGTH 

ARBON BLACK DISPERSION 
ARBON BLACK CONTENT 
EOMEMBRANE DENSITY 
SCR 
HICKh'ESS 

NOMINAL 
MINIMUM 
AVG. THICKNESS 

D1004 
71 Ib 32 kg 
74 34 
129 Ih 58 ky 

60 Ib 

10.5 Ib 
60 

27 kg 
27 
48 kg ITMS 101C11065 

D1204 
(1 HR@ 1OOC) +I-2.00 % 

+/-2-00 
A2 
2.00 % 

15 0 0 hours Start 
0. 940 g/cc 

0.6 % 

0.1 
A2 
2.42 % 

7/10/98 
0 .  944 g/cc 

D301S 
D1603 
DlSOS 
D1693 -B ' 
DlS93/D751 

80 mil 2.03 mm 
76 1.94 
80 2.04 

80 mil 2.03 mm 
76 1.92 

7-31-48 

TEST NOTES MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= 1.3 ON YIELD, 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

'USTOMER: FLUOR DANIEL FERNALDIFERMCO 
OB NO. - 7920 

DATE SHIPPED 

:OMMENTS * . : " 1  i f i B  
X M l 7 4 l  000084 



GSE Roll Test Data Report I ROLL NO. AK-4198 F 

ROLL DIMENSIONS = & 1% 

ROLL NUMBER: AK-4198 FF 
PROD DATE: 07/11/98 
SHEET AREA: 8569 sq.ft. 

796 sq. meters 
LENGTH : 359 feet 

109 meters 
WIDTH: 23.87 feet 

7.3 meters 
WEIGHT: 3500 pounds 

1588 kilograms 

RESIN LOT INFORMATION 

LOT NUMBER 2-45473 
RESIN TYPE 600 SERIES 

METHOD RESULT 
Dl505 0.934 

PROPERTY UNITS 

MOISTURE 0, D570 e 0.09 

MELT INDEX g/10 min. D1238 0.400 

DENSITY g/cc * 

BRITTLENESS O C  D746 <-70 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
SHRINKAGE 

CD - 
M D -  

YIELD ELONGATION 

TENSILE BREAK STRENGTH 

L- ,AK ELONGATION 

INITIAL TEARING STRENGTH 

CARBON B U C K  DISPERSION 
CARBON B U C K  CONTENT 
G EOMEMBRA NE DENSITY 
ESCR 
THICKNESS 

NOMINAL 
MINIMUM 

D638 
173 Ib/in 
173 

D638 
13 46 
13 

D638 
3 24 Ib/in 
324 

D638 

D1004 

FTMS 101U2065 
D1204 

( 1  HR Q 100'2) 

D3015 
D16 0.3 
Dl505 
D1693-B 
D1593/D751 

560 % 
560 

60 Ib 
60 
105 lb 

+/-2.00 R 
+I- 2 . 00 

A2 
2.00 k 

1500 hours 

80 mil 
76 

3 1 kg/cm 20 0 lblin 3 6 kgic  

31 196 35 

20 x 
22 

5 9 kg/cm 4 2 6 Iblin 

59 39s 

27 kg 

27 
48 kg 

710 % 

634 

72 Ib 33 kg 
76 34 

127 Ib 58 kg 

0.6 R 
0.1 
A2 
2.44 R 

0.940 g/cc 0 . 944 SIC1 

Start 7/10/98 

2.03 mm 80 mil 2.03 

80 2.04 
1.92. 76 1.94 

_ -  AVG. THICKNESS 

TEST NOTES: iMD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= 1.3 ON YIELD. 1.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

CUSTOMER: FLUOR DANIEL FERNALDlFERMCO DATE SHIPPED 
JOB NO. 7920 
COMMENTS XIWIIJI . I  



?SE Roll Test Data Report 
IROLL NO. AK-4199 FF I 

ROLL DIMENSIONS 2: * 1% 
\ 

- 

ROLL NUMBER: AK-4199 FF 
PROD DATE: 07/11/98 
SHEET AREA: 8474 s q . f t .  

788 sq.  meters 
LENGTH : 355 fee t  

108 meters 
WIDTH: 23.87 fee t  

7.3 meters 
WEIGHT: 3474 pounds 

1576 kilograms 

2061 I I 

RESIN TYPE 600 SERIES 
~~ 

METHOD RESULT 
Dl505 0.934 
D570 0.09 

PROPERTY UNITS 

MOISTURE 5 

BRITTLENESS O C  D746 <-70 
MELT INDEX g/10 min. D1238 0.400 

DENSITY g/cc . 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
METRIC PROPERTY METHOD ENGLISH METRIC ENGLISH 

YNSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

ELD ELONGATION 

:NSILE BREAK STRENGTH 
CD - 

CD - 
M D -  

CD - 
M D -  

INCTURE STRENGTH 
lRINK4GE 

CD - 
M D -  

lTIdL TEARING STRENGTH 

LRBON BLACK DISPERSION 
LRBON BLACK CONTENT 
?OMEMBRANE DENSITY 
iCR 
IICKNESS 

NOMINAL 
MINIMUM 
AVG. THICKNESS 

D638 
173 Ib/in 
173 

D638 
13 x 
13 

D638 
324 lblin 
324 

560 % 
560 

D638 

D1004 
60 Ib 
60 

FlMS lOlC/2065 105  Ib 
D1204 

( l H R @ l W C )  +/-2.00 
+ / -2 .00  

D3015 A2 
D1603 2.00 x 
D1505 
D1693-B 15 0 0 hours 
D1593/D751 

80 mil 
76 

3 1 kg/cm 203 Ib/in 3 6 kg/cm 
31 197 35 

21 % 
21 

5 9 kglcrn 
59 

27 kg 
27 
48 kg 

4 0 6 Ib/in 73 kg/cm 
451 81 

666 % 
730 

76 Ib 
79 
128 Ib 

3 5  kg 
36 
58 kg 

0.3 x 
0.1 
A2 
2.45 x 

7 / 10 / 9 8 
0. 940 g/cc 0. 944 g/cc 

S tar t  

2.03 mm 

1.92 
80 mil 2.03 mm 

76 1.94 
80 2.04 

7-3 r-4g 

TEST NOTES MDtMACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= 1.3 ON YIELD, 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

JSTOMER: FLUOR DANIEL FERNALD/FERMCO DATE SHIPPED 
)B NO. 
3MMENTS 

- 7920 1 ,  

D 
* - ,  . 000086 :uLLIIl4I 



GSE 

ROLL NUMBER: AK-4200 FF 
PROD DATE: 07/11/98 
SHEET AREA: 8593 sq.ft. 

799 sq. meters 
LENGTH : 360 fee t  

110 meters 
WIDTH: 23.87 feet  

7.3 .meters 
WEIGHT : 3555 pounds 

1613 kilograms 

p G G G z G  Roll Test Data Report 
7 

MELT INDEX g/lO rnin. D1238 0.400. 

ROLL DIMENSIONS = & 1% I RESIN LOT INFORMATION 

LOT NUMBER 2-45473 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
DENSITY g/cc * D1505 0.934 
MOISTURE % D570 e 0.09 
BRITTLENESS OC D746 C-70 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TENSILE Y I E W  STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
SHRINKAGE 

YIELD ELONGATION 

TENSILE BREAK STRENGTH 

b. .AK ELONGATION 

INITIAL TEARING STRENGTH 

CD - 
M D -  

CARBON BLACK DISPERSION 
CARBON BLACK CONTENT 
GEOMEMBRANE DENSITY 
ESCR 
THICKNESS 

NOMINAL 
MINlMUh4 
AVG. THICKNESS 

D638 
173 
173 

13 
13 

324 
324 

560 
560 

60 
60 

FTMS IOlCR065 105 
D1204 

D638 

D638 

D638 

D1004 

(1 HR @ IOOC) + I -  2 . O O 
+/-2.00 

D3015 A2 
D1603 2.00 
D1505 
D1693-B' 1500 
D1593/D751 

80 
76 

Ib/in 

Po 

lblin 

k 

R 

hours 

mil 

3 1 kg/crn 
31 

5 9 kglcm 
59 

27 kg 
27 
48 kg 

0. 940 g/cc 
Star t  

2.03 mrn 
1.92 

203 lblin 3 6 kglc 

195 . 35 

22 46 
21 

428 lblin 
434 

706 46 
706 

77 Ib 35 kg 

131 Ib 59 kg 
72 33 

0.3 % 
0.1 
A2 
2.46 % 

7/10/98 
0 . 944 g/cc 

80 mil 2.03 
76 1.94 
80 2.04 

TEST NOTES: MD=MACHINE DIRECTION CD-CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTHs1.3 ON YIELD, 1.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

CUSTOMER: FLUOR DANIEL FERNALDIFERMCO DATE SHIPPED 
JOB NO. - 7920 
COMMENTS 

1 M n l 7 4 l  



Roll Test Data Report 
ROLL NO. AK-4201 FF 

Z'E 
2 0 6 1  

ROLL DIMENSIONS =: k 1% 
~ 

ROLL NUMBER: AK-4201 FF 
PROD DATE: 07/10/98 
SHEET AREA: a474 s q . f t .  

788 sq. meters 
LENGTH : 355 f e e t  

108. meters 
WIDTH: 23.87 f e e t  

7.3 meters 
WEIGHT: 3511 pounds 

1593 kilograms 

RESIN LOT INFORMATION 

LOT NlTMBER 2-45473 
RESIN TYPE 600 SERIES 

METHOD RESULT 
D1505 0.934 
D570 0.09 
D746 <-70 

PROPERTY UNITS 
DENSITY 
MOISTURE % 
BRITTLENESS OC 
MELT INDEX g/10 min. D1238 0.400 

g/cc I 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

- 

{NSILE YIELD STRENGTH D6 3 8 
CD - 173 Ib/in 3 1 kg/cm 2 0 3 Ib/m 3 6 k g / m  

M D -  173 31 198 35 

CD - 13 % 22 Po 
M D -  13 21 

ELD ELONGATION D638 

TNSILE BREAK STRENGTH ~6 3 a 
3 24 Ib/in 59 kg/cm 3 90 Ihhn 70 k g m n  CD - 
324 59 411 73 

. K ELONGATION D638 
638 % CD - 560 % 

M D -  

CD - 
M D -  

YNCTURE STRENGTH 
YRINUGE D1204 

CD - 
M D -  

560 664 

@ * -  
IITIAL TEARING STRENGTH D10 0 4 

60 Ib 27 kg 73 Ib 33 kg 

60 27 75 34 
FTMS 101C/2065 1 0 5  Ib 4a kg 131 Ib 59 kg 

(1 H R @  1OOC) +/-2. 00  % 0.5 % 

2.00 x 2.45 % 

+/- 2 . 0 0 0.4 
A2 A2 4RBON BLACK DISPERSION D3 0 15 

4RBON BLACK CONTENT D1603 
EOMEMBRA NE DENSITY D1505 
SCR 
UICWESS D1593/D751 

0 . 940 g/cc 0. 944 glcc 
D1693-B 1500 hours S t a r t  7/10/98 

80 mil 2.03 mm 80 mil 2.03 mm NOMINAL 
MINIMUM 
AVG. THICKNESS 

76 1.92 76 1.94 
80 2.04 

TEST NOTES. MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= 1.3 ON YIELD, 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

'USTOMER: FLUOR DANIEL FERNALD/FERMCO 
3B NO. - 7920 
'OMMENTS 

DATE SHIPPED 

0000238 XC41711 



GSE 

TEST NOTES: IMDsMACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTHx1.3 ON YIELD. 1.5  ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

- 

.x' Roll Test Data Report I ROLL NO. AK-4202 FF 

- 
ROLL DIMENSIONS 2: & 1% 

~~ 

ROLL NUMBER: AK-4202 FF 
PROD DATE: 07/10/98 
SHEET AREA: 8617 sq.ft. 

801 sq. meters 
LENGTH : 361 feet 

110 meters 
WIDTH: 23.87 feet 

7.3 meters 
WEIGHT: 3559 pounds 

1614 kilograms 

RESIN LOT INFORMATION 
~~ 

LOT NUMBER 2-45473 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
DENSITY g /cc  . D1505 0.934 
MOISTURE 5 D570 c 0.09 
BRITTLENESS O C  D746 C-70 
MELT INDEX g / 1 0  min. D1238 0.400 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGL I S H METRIC 

TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
SHRINkXGE 

CD - 
M D -  

YIELD ELONGA TZON 

TENSILE BREAK STRENGTH 

BL.. A ELONGATION 

INITIAL TEARING STRENGTH 

CARBON B U C K  DISPERSION 
CARBON BLACK CONTENT 
GEOMEMBRANE DENSITY 
ESCR 
THICIGVESS 

NOMINAL ' 

MINIMUM 
AVG. THICKNESS 

D638 
173 Ib/in 
173 

D638 
13 % 
13 

D638 

D638 

D1004 

FTMS 101C12065 
D1204 

(1 HR @ 1OOC) 

D3015 
D1603 
D1505 

D1593/D751 
D1693-B 

560 % 
560 

60 Ib 
60 

1 0 5  Ib 

+ / - 2 . 0 0  R 
+/-2.00 

A2 
2.00 R 

1500 hours 

80 mil 
76 

3 1 kg/cm 
31 

59 kg/crn 

59 

27 kg 
27 
48 kg 

0.940 g/cc 

Start 

2.03 mm 
1.92 

2 03 Ib/in 3 6 kglcrn 
193 35 

21 46 
20 

672 R 
691 

76 Ib 34 ky 

72 33 
120 Ib 55 kp 

0 . 5  % 
0.4 
A2 
2.44 R 

7/10/98 
0 944 glcc 

80 mil 2.03 
76 1.94 
80 2.04 

7-31 v -9 

000089 



X E  
2061 

Roll Test Data Repkt 
ROLL NO. AK-4203 FF 

ROLL DIMENSIONS = f 1% 
- 

ROLL NUMBER: AK-4203 FF 
PROD DATE: 07/10/98 
SHEET AREA: 8474 sq.ft. 

788 sq. meters 
LENGTH : 355 feet 

108 meters 
WIDTH : 23.87 feet 

7.3 meters 
WEIGHT: 3502 pounds 

15 8 8 kilograms 

I RESIN LOT INFORMATION 

LOT NUMBER 2-45473 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
DENSITY g / c c  ‘ D1505 0.934 
MOISTURE % D570 < 0.09 

MELT INDEX g/lO min. D1238 0.400 
BRITTLENESS O C  D746 <-70 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

‘NSILX YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

Eu) ELONGATION 

:NSILE BREAK STRENGTH 
CD - 
M D -  

EL ONGA T I 0  N 
CD - 
M D -  

CD - 
M D -  

INCTURE STRENGTH 
IRINKAGE 

CD - 
M D -  

ITIAL TEARING STRENGTH 

LRBON B U C K  DISPERSION 
LRBON B U C K  CONTENT 
30MEiMBRANE DENSITY 
iCR 
UCKNESS 

NOMINAL 
MINIMUM 
AVG. THICKNESS 

D638 
173 Ib/in 
173 

D638 
13 % 
13 

D638 
324 Ib/in 
324 

560 % 
560 

D638 

D1004 
60 Ib 
6 0  

FTMS 101C/2065 1 0 5  Ib 
D1204 

( 1  HR @ 1OOC) +/- 2 . 0 0 % 
+/-2.00 

D3015 ’ A2 
D1603 2.00 % 

Dl505 
D1693-B ’ 1 5 0 0  hours 
Dl593 /D751 

80 mil 
76 

3 1 kglcm 2 0s Ib/in 3 7 kglcm 
31 198 35 

20 % 
21 

5 9 kg/cm 
59 

42 0 Ib/in 75 kglcm 
410 73 

696 % 

667 

76 Ib 35 kg 

128 Ib 58 k! 
75 34 

0.3 % 
0.3 
A2 
2.42 % 

0 . 940 s/cc 0. 944 g/cc , 

Start 7/ 10 / 98 

2.03 mm 80 mil 2 .03 mm 
1.92 76 1.93 

80 2.03 

TEST NOTES: MD=IMACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH=1.3 ON YIELD. 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

JSTOMER: FLUOR DANIEL FERNALD/FERMCO 
)B NO. - 7920 
3MMENTS 

DATE SHIPPED 

-XU1741 

I 

000090 



GSE 

r 

ROLL DIMENSIONS = f 1% 

Roll Test Data Report 
ROLL NO. AK-4204 FE 

RESIN LOT INFORMATION 
~ 

ROLL NUMBER: AK-4204 FF 
PROD DATE: 07/11/98 
SHEET AREA: 8474 sq.ft. 

788 sq. meters. 
LENGTH : 355 feet 

108 meters 
WIDTH: 23.87 feet 

7.3 meters 
WEIGHT: 3585 pounds 

1626 kilograms 

LOT NUMBER 2-45473 
RESIN TYPE 600 SERIES 

METHOD RESULT 
D1505 0.934 

PROPERTY UNITS 
DENSITY g/cc * 

MOISTURE % D570 c 0.09 
BRITTLENESS OC D746 C-70 
MELT INDEX 9/10 min. D1238 0.400 

I 1 I 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TENSILE YIELD STRENGTH 
CD - 
M D - '  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
SHRINKAGE 

CD - 
M D -  

YIELD ELONGATION 

TENSILE BREAK STRENGTH 

' L rKELONGATION 

INITML. TEARING STRENGTH 

CARBON BLACK DISPERSION 
CARBON BLACK CONTENT 
GEOMEMBRANE DENSITY 
ESCR 
THICKNESS 

NOMINAL 
MINIMUM 
AVG. THICKNESS 80 2.03 

D638 
173 
173 

13 
13 

324 
324 

560 
560 

6 0  
60  

R U S  101CR065 1 0 5  
D1204 

063 8 

D638 

D638 

D1004 

(1 HR@ lOOC) +I-  2. 00  
+I- 2. 00 

D3015 A2 
D1603 2.00 
Dl505 
D1693-B 1500 
D1593/D751 

80 
76 

I b h  

% 

lblin 

% 

x 

hours 

mil 

3 1 kgkm 206 lblin 3 7 kglcn 

31 201 36 

20 I 
20 

5 9 kglcm 3 94 Iblin 
59 397 

658 I 
646 

27 kg 79 Ib 36 kg 

48 kg 124 Ib 5 6  kg 

27 77 35 

0.3 I 
0.3 
A2 
2.41 % 

0. 940 g/cc 0 . 944 g/CC 

Start 7/10/98 

2.03 mm 80 mil 2 .'03 
1.92 76 1.93 

I 1 I 
TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 

-FOR TENSILE ELONGATION TEST GAUGE LENGTHz1.3 ON YIELD, 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

CUSTOMER: FLUOR DANIEL FERNALD/FERMCO DATE SHIPPED 
JOB NO. - 7920 
COMMENTS 

.~ :C0811Jl 

000092 



2061 
Roll Test Data Report 

ROLL NO. AK-4205 FF 
X E  

ROLL DIMENSIONS = f 1% RESIN LOT INFORMATION 

LOT NUMBER 2-45473 
RESIN TYPE 600 SERIES 1 '  ROLL NUMBER: AK-4205 FF 

PROD DATE: 07/10/98 
SHEET AREA: 8474 s q . f t .  

788 sq. meters 
LENGTH : 355 f e e t  

108 meters 
WIDTH: 23.87 f e e t  

7.3 meters 
WEIGHT: 3507 pounds 

15 91 kilograms 

~~ ~ 

PROPERTY UNITS METHOD RESULT 
DENSITY g/cc ' D1505 0.934 
MOISTURE % D570 c 0.09 
BRITTLENESS O C  D746 < - 7 0  
MELT INDEX 9/10 min. D1238 0.400 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

- - _  . -  

NSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

FLD ELONGATION 

NSILE BREAK STRENGTH 

D638 
3 1 kgicm 2 0 0 Ib/in 3 6 kgicrn 

31 198 35 
173 Ib/in 
173 

D638 
23 % 
23 

13 % 
13 

,D638 
5 9 t<g/cm 
5 9  

76 kgicni 
77 

3 24 lblin 
324 

428 Ib/in 
433 

D638 
560 % 
560 

714 % 
718 

CD - 
M D -  

CD - 
M D -  

NCTURE STRENGTH 
RINKAGE 

CD - 
M D -  

ITIAL TEARING STRENGTH 

RBON BLACK DISPERSION 
RBON BLACK CONTENT 
'OMEMBRANE DENSITY 
CR 
'ICKh'ESS 

NOMINAL 
MINIMUM 

D1004 
27 kg 
27 
48 kg 

33' kg 
33 
56 kg 

60 Ib 
60 
105 Ib 

+/-2.00 % 
+I- 2 . 00 

A2 
2.00 % 

72 Ib 

125 Ib 
73 

FTMS lOlC/2065 
D1204 

(1 HR @ IOOC) 0.6 % 
0.2 . 
A2 
2.40 % 

0.940 g/cc 0. 944 g/cc 

S t a r t  7/10/98 

D3015 
D1603 
Dl505 
D1693-B 1 5 0 0  hours 

D1593/D751 
2.03 mm 80 mil 2.03 mm 80  mil 

76 1.92 76 1.93 
80 2.03 AVG. THICKNESS 

1 I I 
TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 

-FOR TENSILE ELONGATION TEST GAUGE LENGTH= 1.3 ON YIELD, 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

JSTOMER: FLUOR DANIEL FERNALD/FERMCO DATE SHIPPED 
B NO. 
IMMENTS 

- 7920 I '  'flu 

I '  .W1741 



GSE 

m 

ROLL NUMBEX: AK-4206 FF 
PROD DATE: 07/10/98 
SHEET AREA: 8641 sq.ft. 

803 sq. meters 
LENGTH : 362 feet 

110 meters 
WIDTH: 23.87 feet 

7.3 meters 
WEIGHT : 3508 pounds 

1591 kilograms 

- Roll'Test Data Report I ROLL NO. AK-4206 FF 

LOT NUMBER 2-45473 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
DENSITY g/cc * D1505 0.934 

D570 c 0.09 MOISTURE % 
BRITTLENESS OC D746 <-70 
MELT INDEX g/10 min. D1238 0.400 

ASTM ORDER M I N I m S  ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

YIELD ELONGATION 

TENSILE BREAK STRENGTH 

b. . IK ELONGATION 

D638 
173 Iblin 
173 

D638 
13 % 
13 

D638 
3 24 Iblin 
324 

560 % 
560 

D638 

3 1 kglcrn 2 0 1  Iblin 3 6 kglcrr 
31 198 35 

22 % 
22 

59 kglcrn 44 0 lblin 
59 420 

739 % 
691 

27 kg 73 Ib 33 kg 

48 kg 122 Ib . 55 kg 
27 72 33 

INITIAL TEARING STRENGTH D 1 0 0 4 
CD - 6 0  Ib 

M D -  
PUNCTURE STRENGTH FTMS 101CR065 105 Ib 

SHRINKAGE D1204 
CD - 
M D -  A2 

60 

0.6 % 
0.2 

( l H R @ 1 0 0 C )  +1-2.00 % 
fl- 2.00 

A2 CARBON BLACK DISPERSION D3 0 15 D1603 2.00 % 2.40 % 
CARBON BLACK CONTENT 
GEOMEMBRANE DENSITY D1505 
ESCR D1693-B ' 1 5 0 0  hours 

THICKNESS 

0 . 944 glcc 0 . 940 glcc 
Start 7/ 10 / 9 8 

. D1593/D751 80 mil 2.03 mm 80 mil 2.03 

80 2.03 
76 1.92 76 1.93 NOMINAL 

MINIMUM 
AVG. THICKNESS 

TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= 1.3 ON YIELD, 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

CUSTOMER: FLUOR DANIEL FERNALD/FERMCO 

COMMENTS 

DATE SHIPPED 
JOB NO. 7920 

080093 m(117JI 



Roll Test Data Report 
ROLL NO. AK-4207 FF 

X E  
2061 

ROLL DIMENSIONS = & 1% 

ROLL NUMBER: AK-4207 FF 
PROD DATE: 07/12/98 
SHEET AREA: 8474 sq.ft. 

788 sq. meters 
LENGTH : 355 feet 

108 meters 
WIDTH: 23.87 feet 

7.3 meters 
WEIGHT: 3474 pounds 

15 7 6 kilograms 

RESIN LOT INFORMATION 

LOT NUMBER 2-45473 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
DENSITY g / c c  ' D1505 0.934 I - 
MOISTURE 5 D570 c 0.09 

MELT INDEX g/lO min. D1238 0.400 
BRITTLENESS O C  D746 C-70 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

:NSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

ELD ELONGATION 

'NSILE BREAK STREiVGTH 
CD - 
M D -  B .iK ELONGATION 
CD - 
M D -  

CD - 
M D -  

INCTURE STREXGTH 
rRINKAGE 

ITJAL TEARING STRENGTH 

CD - 
M D -  

iRBON BLACK DISPERSION 
iRBON BLACK CONTENT 
?OMEMBRANE DENSITY 
'CR 
IICKNESS 

NOMINAL 
MINIMUM 
AVG. THICKNESS 

D638 

D638 

D638 

D638 

D1004 

173 lblin 
173 ' 

13 % 
13 

324 Ib/in 
324 

560 % 
560 

3 1 kg/crn 206 lblin 
31 199 

3 7 kg/cm 

36 

21 % 
21 

59 kg/crn 

59 
43 2 Ib/in 
417 

712 % 
675 

77 kg/cm 

74 

FTMS 101C/2065 
D1204 

(1 HR @ IOOC) 

D3015 
D1603 
D1505 

D1593/D751 
D1693 -B 

60 Ib 
60 
105 Ib 

+/-2 .oo % 
+/- 2.00 

A2 
2.00 % 

1500 hours 

80 mil 
76 

27 kg 
27 
48 kg 

79 Ib 

129 lb 
79 

0.2 x 
0.1 
A2 
2.39 % 

0. 940 g/cc 0 
Start 7/10 / 98' 

2.03 mm 80 mil 
1 . 9 2  , 76 

80 

36 kg 
36 
5 9  k g '  

944 g/cc 

2.03 mm 
1.93 
2.03 

1 I 
TEST NOTES MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 

-FOR TENSILE ELONGATION TEST GAUGE LENGTH= 1.3 ON YIELD, 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

JSTOMER: FLUOR DANIEL FERNALD/FERMCO DATE SHIPPED 
IB NO. - 7920 
IMMENTS p i  

10(1317J1 

. >  1 

I 

000094 



GSE pzzzziG Roll Test Data Report 

i 

ROLL DIMENSIONS = f 1% 
r ,  

RESIN LOT INFORMATION 

NUMBER: AK-4208 FF 
PROD DATE: 07/12/98 
SHEET AREA: 8474 sq.ft. 

788 sq. meters 
LENGTH : 355 feet 

108 meters 
WIDTH: 23.87 feet 

7.3 meters 
. WEIGHT: 3503 pounds 

1589 kilograms 

LOT NUMBER 2-45473 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
DENSITY g/cc ' D1505 0.934 

D570 0.09 MOISTURE 
BRITTLENESS OC 
MELT INDEX g/10 min. D1238 0.400 

o/ 

D746 <-70 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGL I S H METRIC 

TENSILE YIELD STRENGTH D 6 3 8 
173 lblin 3 1 kglcm 203 Ib/m 3 6 kg/c 

173 31 200 36 
CD - 
M D -  

YIELD ELONGATION D63 8 
CD - 13 46 21 46 
M D -  13 22 

M D -  324 59 399 

TENSILE BREAK STRENGTH D6 3 8 61q 3 24 lblin 5 9 kg/cm 3 72 Ib/in CD - 
b. X ELONGATION D638 

560 % 619 46 CD - 
M D -  560 646 

CD - 
M D -  

PUNCTURE STRENGTH 
SHRINKAGE D1204 

CD - (1 HR @ 1OOC) +I- 2 . 0 0 A 
M D -  

INITIAL TEARING STRENGTH D 1 0 0 4 
60 Ib 27 kg 74 Ib 33 kg 

FTMS 101C/2065 105 Ib 48 kg 122 Ib 55 kg 
60 27 74 34 

0.2 A 
+/-2.00 0.1 

A2 A2 CARBON BLACK DISPERSION D3 0 1 5  
CARBON BLACK CONTENT 
GEOMEMBRANE DENSITY D1505 

D1693-B 1500 hours Start 7/10/98 ESCR 
D1593/D751 THICKNESS 80 mil 

D1603 2.00 A 2.39 46 
0 . 940 g/cc 0 .  944 g/cc 

2.03 80 md 2.03 mm 
76 1.92 76 1.93 

80 2.03 

NOMINAL 
MINIMUM 
AVG. THICKNESS 

TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH=l.3 ON YIELD, 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

CUSTOMER: FLUOR DANIEL FERNALD/FERMCO 
JOB NO. - 7920 
COMMENTS 

DATE SHIPPED 

uIII74I 0 0 0 0 7  



Roll Test Data Report 
ROLL NO. AK-4209 FF 

TSE 
2061 

Y 

LOT NUMBER 2-45473 
RESIN TYPE 600 SERIES 

ROLL DIMENSIONS = & 1% 

ROLL NUMBER: AK-4209 FF 
PROD CATE: 07/11/98 
SHEET AREA: 8474 sq.ft. 

788 sq. meters 
LENGTH : 355 feet 

108 meters 
WIDTH: 23.87 feet 

7.3 meters 
WEIGHT: 3510 pounds 

1592 kilograms 

PROPERTY UNITS METHOD RESULT 
DENSITY s / c c  ' D1505 0.934 - 

D570 c 0.09 MOISTURE % 
BRITTLENESS O C  D746 C-70 
MELT INDEX g/10 min. D1238 0.400 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

NSILE YIELD STRENGTH D6 3 8 
CD - 
M D -  

CD - 
M D -  

YLD ELONGATION 

NSILE BREAK STRENGTH 

173 lblin 
173 

3 1 kg/cm 

31 
2 05  Ib/in 37 kglcrn 

199 36 
D638 

13 x 
13 

20 % 

21 
D638 

3 24 lblin 
324 

4 0 6 Ib/in 73 kgicn1 

406 73 
D638 

560 % 
560 

CD - 
M D -  

CD - 
M D -  

'NCTURE STRENGTH 
'RINKAGE 

CD - 
M D -  

lTIAL TEARING STRENGTH 

RBON BLACK DISPERSION 
RBON B U C K  CONTENT 
:OMEMBRANE DENSITY 
CR 
'ICKNESS 

NOMINAL 
MINlMUM 
AVG. THICKNESS 

668 % 
656 

D1004 
27 kg 
27 
48 kg 

77 Ib 35 kg 
76 35 
125 Ib 56 kg 

60 Ib 
60  

1 0 5  Ib F T M S  101U2065 
D1204 

(1  HR@ 1OOC) 0.1 x 
0.1 
A2 
2.38 x 

0. 944 glcc 
7/10/98 

+/-2.00 % 
+/- 2 - 0 0  

A2 
2.00 x 

15 0 0 hours Start 
0 .940 g/cc 

D3015 
D1603 
D1505 

D1593/D751 
D1693-B 

80 mil 2.03 mm 
76 1.92 

8 0  mil 2.03 mm 
76 1.93 
80 2.03 

TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= 1.3 ON YIELD, 2.5 ON BREAK 

. ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 
L :; i I , 

. t ? , j 2  

MER: FLUOR DANIEL FERNALDIFERMCO DATE SHIPPED 
0 NO. - 7920 

000036; 



GSE Roll Test Data Report I ROLL NO. AK-4210 FI 

I ROLL DIMENSIONS = & 1% r RESIN LOT INFORMATION 

ROLL NUMBER: AK-4210 FF 
PROD DATE: 07/12/98 
SHEET AREA: 8474 sq.ft. 

788 sq. meters 
LENGTH : 355 feet 

108 meters 
WIDTH : 23.87 feet 

7.3 meters 
WEIGHT : 3559 pounds 

1614 kilograms 

LOT NUMBER 2-45473 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
DENSITY g / c c  - D1505 0.934 
MO I S TURE % D570 c 0.09 
BRITTLENESS O C  D746 C-70 
MELT INDEX g/10 min. D1238 0.400 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
METHOD ENGLISH METRIC ENGLISH METRIC PROPERTY 

D638 TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
SHRINIUGE 

CD - 
M D -  

YIELD ELONGATION 

TENSILE BREAK STRENGTH 

6. .K ELONGATION 

INITIAL TEARING STRENGTH 

CARBON BLACK DISPERSION 
CARBON BLACK CONTENT 
GEOMEMBRANE DENSITY 
ESCR 
THICKNESS 

NOMINAL 
MINIMUM 
AVG. THICKNESS 

173 lblin 
173 

3 1 kglcm 207 lblin 3 7 kg/cn 
31 203 36 

D638 
21 % 
20 

13 46 
13 

D638 
5 9 kglcrn 
59 

42 9 Ib/in 
431 

3 24 lblin 
324 

D638 
560 % 
560 

706 9c 
692 

D1004 
6 0  Ib 
60  

1 0 5  Ib 

27 kg 
27 
48 kg 

76 Ib 
76 
126 Ib FTMS 101C/2065 

D1204 
(1 HR Q 1OOC) 0.1 % 

0.1 
A2 
2.38 % 

0 .  940 glcc 
Start 7/10/98 

+/-2 . o o  R 
+/-2.00 
. A2 
2.00 R 

D3015 
D1603 
Dl505 
D1693 -B 

0 . 944 g/cc 

1 5 0 0  hours 
D1593/D751 

80 mil 80 mil 
76 

2.03 
1.93 
2.03 

2.03 mm 
76 1.92 

80 

TEST NOTES. MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 

-FOR TENSILE ELONGATION TEST GAUGE LENGTH= 1.3 ON YIELD, 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

CUSTOMER: FLUOR DANIEL FERNALD/FERMCO 
JOB NO. - 7920 
COMMENTS 

DATE SHIPPED 

. I  2 W I 7 4 I  

I 
000097 



X E  Roll Test Data Report 
ROLL NO. AK-4213 FF 

2 0 6 1  
-I 

RESIN LOT INFORMATION ROLL DIMENSIONS =r f 1% 

ROLL NUMBER: AK-4213 FF 
PROD DATE: 07/12/98 
SHEET AREA: 8474 sq.ft. 

788 sq. meters 
LENGTH : 355 feet 

108 meters 
WIDTH : 23.87 feet 

7.3 meters 
WEIGHT : 3478 pounds 

1578 kilograms 

LOT NUMBER 2-45473 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
DENSITY g / c c  ’ D1505 0.934 
MOISTURE 0, D570 e 0.09 

MELT INDEX g/10 min. D1238 0.400 
BRITTLENESS OC D746 <-70 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

3 6 kglcrn 
35 

TNSILE YIELD S T a N G T H  
CD - 
M D -  

CD - 
M D -  

‘EW ELONGATION 

TNSILE BREAK STRENGTH 

173 lblin 3 1 kg/cm 2 0 1  lblin 
173 3 1  195 

D638 
13 % 
13 

20 % 

20 
D638 

3 24 lblin 
324 

5 9 kglcrn 
59 

4 16 Iblin 
411 

7 4 kg/crn 
73 

D638 
CD - 
M D -  

CD - 
M D -  

WNCTURE STRENGTH 
YRINkXGE 

CD - 
M D -  

UTIAL TEARING STRENGTH 

W O N  BLACK DISPERSION 
4RBON BLACK CONTENT 
EOMEMBRANE DENSITY 
SCR 
UICKNESS 

NOMINAL 
MINIMUM 
AVG. THICKNESS 

560 % 
560 

697 % 
677 

D1004 
27 kg 
27 
48 kg 

32 kg 

57 kg 
34 

60 Ib 
60 

105 Ib FiMS 101Cl2065 
D1204 

(1 H R Q  1OOC) +/-2.00 % 0.3 % 
+I-2.00 0.0 

A2 A2 
2.00 % 2.36 % 

1500  hours Start 7 /  10 / 9 8 
0 . 940 g/cc 

D3015 
D1603 
D1505 
D1693-B 
D1593/D751 

0. 943 g k c  

80 rnii 2.03 mm 80 mil 
76 1.92 76 

80 

2.03 mm 
1.93 
2.03 

TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GlVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH-1.3 ON YIELD, 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

USTOMER: FLUOR DANIEL FERNALD/FERMCO DATE SHIPPED 
IB NO. - 
OMMENTS 

7920 

000898 
I .  ? r n l S l l  



GSE Roll Test Data Report 
ROLL NO. AK-4214 FF 

- 
ROLL DLMENSIONS = f 1% RESIN LOT INFORMATION 

LOT NUMBER 2-45473 
RESIN TYPE 600 SERIES 

ROLL NTJMBER: AK-4214 FF 
PROD DATE: 07/13/98 
SHEET AREA: 8474 s q . f t .  

788 sq. meters 
LENGTH : 355 feet 

108 meters 
WIDTH: 23.87 feet 

7.3 meters 
WEIGHT: 3548 pounds 

1609 kilograms 

PROPERTY UNITS METHOD RESULT 
DENSITY g / c c  ' D1505 0.934 - 
MOISTURE % D570 c 0.09 
BRITTLENESS OC D746 <-70 
MELT INDEX g/10 min. D1238 0.400 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
ENGLISH METRIC ENGLISH METRIC PROPERTY METHOD 

D638 TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - . 

M D -  

CD - 
M D -  

' CD - 
M D -  

PUNCTURE STRENGTH 
S H R I N U G E  

CD - 
M D -  

Y I E ~  ELONGATION 

TENSILE BREAK STRENGTH 

b. .X ELONGATION 

INITIAL TEARING STRENGTH 

CARBON BLACK DISPERSION 
CARBON BLACK CONTENT 
GEOMEMBRANE D E i V S I n  
ESCR 
THICKNESS 

NOMINAL 
MINIMUM 
AVG. THICKNESS 

3 5 kg/ca 

3s 
173 Ib/in 
173 

D638 
20 % 
20 

13 % 
13 

D638 
4 0 3 lblin 
412 

3 24 lblin 
324 

5 9 kg/cm 

59 
D638 

678 % 
680 

560 % 
560 

D1004 
27 kg 

27 
48 kg 

74 Ib 
74 
126 Ib 

60 Ib 
60 
105 lb FTMS 101CR065 

D1204 
(1  HR @ 1 W c )  0.3 % 

0.0 
A2 
2.35 % 

94 0 glcc 

Star t  7/10/98 

+/-2.00 % 
+I- 2. 00 

A2 
2 . 0 0  % 

D3015 
D1603 
Dl505 
D1693-B 

0 . 943 glcc 0 .  
1500 hours 

D1593/D751 
80 mil 
76 

80 mil 
76 
80 

2.03 
1.93 
2.03 

2.03 mm 
1.92 

TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECnON ESCR START DATE IS GIVEN 

ALL STRENGTH VALUES BASEI) ON NOMINAL THICKNESS 
-FOR TENSILE ELONGATION TEST GAUGE LENGTHs1.3 ON YIELD. 2.5 ON BREAK 

CUSTOMER: FLUOR DANIEL FERNALD/FERMCO 

COMMENTS 

DATE SHIPPED 
7920 JOB NO. - 

3 ,  

1WIII1 000099 



;SE 

TEST NOTES. MD = MACHINE DIRECTION CD =CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= 1.3 ON YIELD. 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

Roll Test Data Report 
ROLL NO. AK-4215 FF 

- 2 0 6 I-' 
ROLL DIMENSIONS = f 1% 

ROLL NUMBER: AK-4215 FF 
PROD DATE: 0 7 / 1 2 / 9 8  
SHEET AREA: 8474  sq.ft. 

788  sq. meters 
LENGTH : 355  feet 

1 0 8  meters 
WIDTH: 2 3 . 8 7  feet 

7 . 3  meters 
WEIGHT: 3486  pounds 

1 5 8 1  kilograms 

- 
'U 

RESIN LOT INFORMATION 

LOT NUMBER 2-40476  
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
DENSITY g/cc D1505 0 . 9 3 5  

D570 < 0 . 0 9  MOISTURE % 
BRITTLENESS OC D746 < - 7 0  
MELT INDEX g/10 min. D1238 0.400 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 

'NSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

G L D  ELONGATION 

'NSILE BREAK STRENGTH 

PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

D638 
1 7 3  Ib/in 3 1 kg/cm 1 9 3  Ib/in 3 4 kg/cm 
1 7 3  3 1  1 8 8  3 4  

D638 
1 3  % 
13 

2 1  % 
22 

CD - 
b E L o N G A z N  - 

CD - 
M D -  

CD - 
M D -  

1NCTURE STRENGTH 
lRINK4GE 

CD - 
M D -  

ITIAL TEARING STRENGTH 

LRBON BLACK DISPERSION 
LRBON BLACK CONTENT 
SOMEMBRANE DENSITY 
;CR 
IICIGVESS 

NOMINAL 
MINIMUM 
AVG. THICICVESS 

D638 

D638 

D1004 

FIUS 101C/2065 
D1204 

(1 HR @ 1OOC) 

D 3 0 1 5  
D1603 
DlSOS 
D1693-B 
D1593/D751 

560 % 
5 6 0  

60 Ib 
60 
105 Ib 

2 7  kg 
27  
4 8  kg 

725 % 
649  

7 1  Ib 3 2  kg 
8 7  4 0  

1 2 6  Ib 5 7  kg 

0 . 3  % + / - 2 . 0 0  % 
+ / - 2 .  0 0  0.1 

A2 A2 
2 . 0 0  % 2 . 3 4  % 

1 5 0 0  hours Start 7 / 1 0 / 9 8  
0 . 940 g/cc 0 .  944  g/cc 

80 mil 2 . 0 3  mm 80  mil 2 . 0 3  mm 
76 1 . 9 2  76 1 . 9 3  

80  2 . 0 3  



GSE Roll Test Data Report I ROLL NO. AK-4216 FF 
I 

! ROLL DIMENSIONS = k 1% RESIN LOT INFORMATION 

LOT NUMBER 2-40476 
RESIN TYPE 600 SERIES 

ROLL.N"MBEK: AK-4216 FF 
PROD DATE: 07/12/98 
SHEET AREA: 8593 sq.ft. 

799 sq. meters 
LEN~TH : 360 feet 

110 meters 
WIDTH: 23.87 feet 

7.3 meters 
WEIGHT: 3483 pounds 

15 8 0 kilograms 

PROPERTY UNITS METHOD RESULT 
Dl505 0.935 

MOISTURE % D570 c 0.09 
BRITTLENESS OC ' D746 C-70 
MELT INDEX g/10 min. D1238 0.400 

DENSITY g/cc * 

ASTM ORDER MINIMUMS' ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TENSILE YIELD STRENGTH 
CD .- 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
MD - -  

PUNCTURE STRENGTH 
SHRINKAGE 

CD - 
M D -  

YIELD ELONGATION 

TENSILE BREAK STRENGTH 

I iK ELONGATION 

/ 

INITIAL. TEARING STRENGTH 

CARBON BLACK DISPERSION 
' CARBON BLACK CONTENT 

GEOMEMBRANE DENSITY 
ESCR 
THICKNESS 

NOMINAL 
MINIMUM 

D638 
173 lblin 
173 

31 kg/cm 2 0 1 Ib/in 
31 197 

3 6 kg/cn 
35 

35 kg 
34 
60 kg 

944 g/cc 

2.03 
1.93 
2.03 

D638 
20 x 
19 

13 46 
13 

D638 
404 Ib/in 
424 

5 9 kg/crn 
59 

D638 
666 46 
680 

560 % 
560 

D1004 
27 kg 
27 
48 kg 

76 Ib 
75 
132 Ib 

60 Ib 

105 Ib 
60 

FTMS 101CI2065 
D1204 

( 1  HR @ IOOC) 0.3 x 
' 0.1 
A2 
2.36 x 

0. 940 g/cc 0 
Start 7/10/98 

+/-2.00 x 
+ I -  2 . 00 

A2 
2.00 x 

D3015 
D1603 
D1505 
D1693-B. 
D1593/D751 

1500 hours 

2.03 mm 80 mil 
1.92 76 

80 

80 mil 
76 

AVG. THICKNESS 

TEST NOTES: IMD = MACHINE DIRECTION CD =CROSS DIRECTION ESCR START DATE IS GIVEN 

-FOR TENSILE ELONGATION TEST GAUGE LENGTH= 1.3 ON YIELD, 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

CUSTOMER: FLUOR DANIEL FERNALD/FERMCO 
JOB NO. - 7920 
COMMENTS 

DATE SHIPPED 

X i X I I I I J  

.: , 00010l# 
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@ PRO-RATA LIMITED WARRANTY 
FOR GSE LINING TECENOLOGY, INC 

(GPrOSYNTHETIC MANUFACI'URED MATERIALS) 
(U.S.44.) 2061' 

m -  

- 

Date: August6, 1998 
PurchascrName: DepartmcntofEncrgy 
Address P.O. Box 538705 

Produd TyPe/DesaMon: GSE HyPcrFrictionRe~@ 80 mil 
City, State: cineinna Ohio 

GSE Lining Technology, Iac. ("GSE) warrants each GSE product dcscnbed above to k fret from material manufacturing d e f . .  
(as desaibcd by the a n m d s  material specifications) and to be able to withstand n o d  weathering for a period of twenty (20; 
years fiom the above effective date for "d use" in approved applications. This limited warranty does not include damages 01 

defkcts in the GSE proctuct resulting from a a  of God, casualty or catastrophe, including but not limited to: earthquakes. floods, 
piercing hail, t o m  or force majeure. The term "normal use" does not include, among other things, the exposure of GSE's 
product to harmful chemicals, abuse by machimy, equipment or people; improper site preparation or placement of m e r  materials; 
excessiVe pressws or stresses fiom any source. This warranty is intended for commercial use only and is not in effect for the 
consumer as defined in the Magnuson-Moss Warranty A n  

Should defects or premar~n loss of use within the scope of this warranty OCCLI~, GSE will, at its option, repair or replace the GSE 
product on a pro-rata basis at the currept price in such manner as to charge the Purchaser onfy for that portion of the warranted life 
which has elapsed since thc purchase of tbe pIoduA GSE shall have the right to inspect and determine the cause of the alleged 
defect in the product and to take appropriate steps to repair or replace the p&ct i f a  defect exists that is covered under this 
wananty. This limited warranty only extends to the geosynthetic portion of this product manufactured by GSE and does not apply to 
any thirdparty manufacfllt#i materials attached to GSE's produn The third-party portion of the product will carry the original 
man~swarrantythatwi l lbe~throughtothePurchaser .  

Any claim for any alleged breach of this warranty must be made in writing. by certified mail or courier. to the President of GSE, 
within ten (10) days of Purchaser becoming aware of the alleged deferx Should the Rquired notice not be given, the defec! and all 
Warranties are waived by the Purchaser, andpurchasr shall not have rights under this warranty. GSE shall not be obligated to 
perform any inspection or obligated to @om any repair or replacement under this warranty until the area is made available h e  
from all obstructions, water, sludge, residuals and liquids of any kind If af€er inspecton it is determined that there is no claim 
under this warranty, purchaser shall reimburse GSE for its costs associated with the site inspection 

In thc evcnt the exdusive nmedy provided hadn fails in its essential purpose, and in that event only, the Purchaser shall be entitled 
to a return of the purchase price for so much ofthe product as GSE determines to have violated the warranty provided herein. GSE 
sball not be liable for direct, indirea, spedal, consequential or incidental damages resulting from a breach of this warranty 
including, but not limited to: damages for loss of production, lost profits, personal injury or property damage. GSE shall not be 

W m t y  No.: FLU7920 
Proja3 No.: C1269 
E€f"Date: August7. 1998 
Project Name: Fluor DanieYFexnald-Fern- 
Project Address: Funald. Ohio 

GSE neither assumes nor authorizes any pasoa other than an dar of GSE to assume for it any other or additional liability in 
connection with the GSE product madc on the basis 0ftheLimitcd Warranty. GSE MAKES NO WARRANTY OF ANY KINTI 
OTHER THAN "'HAT GIVEN HEREIN AND HEREBY DISCLAlMS ALL WARRANTIES, INCLUDING BOTH 
EXPRESS OR IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE 
"HIS WARRANTY Is IN LIEU OF ALL OTHER WARRANTES, AND BY ACCEPTING DELIVERY OF THE 
'PRODUCT, PURCBASER WAIVES ALL OTHER POSSIBLE WARRANTIES. G S E * ~  WARRANTY BECOMES AN 
I OBUGATION OF GSE TO PERFORM UNDER TEE WARMNTY ONLY UPON RECEIPT OF FINAL PAYMENT 

This warranty is extended to the Purchaser and is non-transferable and non-assignable, i.e. there are no third-party beneficiaries to 
this warranty. 

0198WDS 
. .  
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GSE Lining Technology, Inc. 
_.. 

August5, 1998 

Fluor Daniel Fernald 
7400 Willey Road 
Fernald, OH 4503 0 

Attn: TimTurner 

[ 1 A - Conforms to the Subcontract Requirements 
[ ] B - Minor COmi'nent - Incorporate and Resubmit 
[ 1 C - Revise and Resubmit 
Sig: . O m :  

RE: Certification of HyperFrictionFlexQ Properties 

Certification 

The undersigned, being qualXed and authorized to do so, hereby certifies the 80 
mil HyperFrictionFlex will meet the following properties: 
1. MARV - GSE's HyperFnctionFlex physical and mechanical properties will meet the 

properties as listed in Table 0277OP-1 with a 95% confidence level. 
2. SP-NCTL (ASTM D5397) - GSE's HyperFrictionFlex will easily meet or exceed the 

specifed (30% stress of yield) value of 500 hours. See attached full curve performed 
per formulation. Note the average failure time at 30% was 1137.3 hours which is 
typical of the HyperFlex material. The actual test results will be available on Aug. 25, 
1998. 

production of materials for the above referenced project. Recycled material reworked 
fiom GSE's manufacturing process may be added, but will not exceed 2% by weight. 

3. Reclaim - GSE hereby certifies that no reclaimed polymer will be used in the 

Eric Reed 
Technical Representative 

GSE Corporate Engineering & Technical Support 

Fff environmental lining sdutians . . . the world comes to GSE" . 

000107 
A GundldSLT Envhnmentai. lnc. Company 
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05 August 1998 

Flour Daniel Fernald 
7400 Willey Road 
Fernald OH 45030 . 
ATTN:Uday Kumthekar 

-. 2061’ 

_ -  -. - -  - 
James Gussman, Laboratory Technician, is authorized to inspect and sign off on all QC 
documents. 

this and all GSE projects. 
Likewise, Eric Reed is authorized to write certification letters concerning 

/ 
Regards , 

Nathan Ivy 
Laboratory Manager 
GSE Lining Technology, Inc. 

000208 



Notched Constant Tensile Load (NCTL) Stress 
Crack'Testing of GSE 60 mil HyperFles@ 

ASTM D 5397 - Full Curve 

NATHAN IVY 

GSE LINING TECJXNOLOGY, INC. 
19103 GUNDLEROAD 
HOUSTON, TX 77073 

SEPTEMBER 1996 

HFNCTL.DOC 
09125196 1:02 PM 

Nathan Ivy 



2061 ‘  ? 3 0 F b  
ABSTRACT aA- B The GSE Manufacturing Quality Assurance/Quality Control Laboratory has completed 

the NCTL full curve for the high density polyethylene geomembrane, HyperFlex. A 

sample of 60 mil GSE HyperFlex HDPE geomembrane was tested for stress crack 

potential. The test was allowed to continue for 4000 hours (20 times the most commonly 

accepted minimm acceptable limit). The results of the plot do not indicate a clear 

ductile-brittle transition time. 

BACKGROUND 

The specimens were tested in accordance with ASTM D 5397. According to ASTM, 

‘this method is used to develop test data from which the (potential) susceptibility of 

geomembrane sheet material to stress cracking under a constant tensile load condition and 

an accelerated environmental condition can be evaluated.’ The method requires that 

hrty specimens be cut from a single sample (typically of a roll of geomembrane). Each 

of these specimens is subsequently cut to 80% of the thickness of the specimen (notched 

20%). The specimens are then held at a constant 50°C in a circulating bath which 

contains a reagent solution composed of 90% water and 10% Igepal630 surfactant. The 

D. 
specimens are then loaded with a percentage of the yield load of the unnotched specimen. 

The percentages range from 20%-65% in increments of 5%. There are three replicates of 

each yield load stress. 

A relatively abrupt offset in the stress-time relationship is considered to demonstrate a 

ductile-brittle transition. Although there is no proven or industry wide consensus, the 

stress cracking potential is considered undesirably high for ductile-brittle transitions of 

less than a range of about 100-400 hours. 

TEST SPECIMENS 

60 mil HyperFlex was chosen for this test. The primary reason for choice is that it is the 

most widely specified thickness of high density polyethylene geomembrane material. 

Secondly, this thickness is most commonly used for NCTL stress crack testing. B 
HFNCLDOC ( ) ( ) o ~ ~ o  09/25/96 1:02 PM 

Nathan Ivy 



RAW MATERIAL: 

Base Resin Product Code: HDA-60 1 
Resin Manufacturer: Mobil 

Resin Density: 0.935 g/cc 

Base Resin Lot Number: W-45223 

Carbon Black Concentrate Manufacturer: Ampacet 

Carbon Black Concentrate Lot Number: 5-0675 1 

FINISHED PRODUCT: 
. Product Tested: GSE 60 mil HyperFlex 

Roll Identification: AH6000 
Density: 0.943 g/cc ASTIMD 1505 

Yield Stress: 2506 psi ASTiW D 638 NSF Modified 

Date of Manufacture: 06 June 1996 

TEST RESULTS 

ASTM requires that the report include the yield stress (above) and the average failure 

time and coefficient of variation values for each of the applied a e s s  levels. The 

coefficient of variation is defined below: 

@cient of variation = 

Likewise, the coefficient of varia?ion must be less that 15% for average failure times of 

greater than 10 hours. The next page contains a table of yield stress, failure time, and 

average failure time for all replicates. The variation for the 55 and 50% loads are higher 

due to the small average failure time. From the equation above, it can be seen that the 

coefficient of variation is inversely proportional to the mean failure time. Thus, the 

smaller the mean failure time, the larger the coefficient of variation. The specimens that 

were loaded at 60 and 65% of yield stress broke instantaneously due in part to the 

manipulation required in setting up the test apparatus. 

standard-n 
meQn 

- .  , '  ' 

1. 

H F N W O C  00011z 09/25/96 1:02 PM 
Nathan Ivy 



TABU I: yo YIELD STRESS, FAILURE TI~MES AND COEFFICIE~YT OF VMUATION 

ou 

tJU 
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0.0% 
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1 .07 86.6% 

33 
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6.4 

~ 

L.3 5.1 59.7% 

3U 

Y 4L 

>U 1LJ I 1137.3 

JU ILjY 

4.L 

14.9% 

when the test was terminated. 

- 2061 
Y 

I bath was at 2425 hours 

HFNm.Doc 
09/25/96 1 :02 PM 0 1 1 2  Nathan Ivy 



’ CHART 1. - PERCENT YIELD S m s s  VERSUS FAILURE TIME 

10 100 1000 10000 0 1 

Failure Time (hours) 

RESULTS AND CONCLUSIONS: 

The above graph is a a log-log plot of percent yield stress versus failure time. 

Inspection of the test specimens under a microscope indicates that the failure of the 

specimen that broke at 1875 hours was ductile in nature. This points to the conclusion 

that the true ductile-brittle transition time was not revealed within the length of time the 

specimens above were tested. Due’ to the nature of log-log graphs, the line will necessary 

have an increasingly negative slope as time goes on. This particular test was terminated at 

4002 hours due to the needio utilize the space in the test apparatus. 
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&bil Chemical, a major supplier of quality polyethylene, has shi  ped a 
lot of material to your facility. The lot identification and ,&pes 
are lieted below. 
Laboratory located here in Beaurrwrat. 
information or  another copy of this report, please call your sales 
office in EDISON, NJ Phone: (908)321-6000. 

This data has been supplied by our Quali ty  C o n t r o l  
If you should need further 

“QUALITY PEOPLE MAKING QUALITY PRODUCTS” 

06/U/U98 

R e s i n  Identification 

-01 
2-45473 

05/12/J99 8 
0080031624 
SO 6 072 1 

- O52f3 9 
171,700 LB 

~ ~ 

Resin Analysis 

mity (gpla/cc) 0.934 
M8lt Ipda ( d l 0  d ) I 2  0.40 

Test Lot Data 

need additional assistance, please 
do not h e s i t a t e  to contact our I f a Y  S es Representative in your area. 
Thank you for your business. 

Fax TO: (281) 847-3885 1. IVY 
(2811 230-2510 IUCX 

Page 1 of 1 
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“QUALIT( PEOPLE MAKING QUALl7Y PRODUCTS” 

Resin Identification 

m b i l  chemical, a major supplier of quality polyethylene, has shipped a 
lot of material to your facil ity.  
az-e listed below. 
Laboratory located here in Beaumont. 
inforination or another copy of this report, please call your sales 
office in EDISON, W Phone: (908)321-6000. 

The l o t  identification and analyses 
This data has been mpplied by our Quality Control 

If you s h a d  need further 

Resin Analysis 

Density (gme/cc) ‘0.935 
mlt (&lo h 1 . U  0.40 

Test Lot Data 

Thank you for your business. 
do not hesitate to contact our S a l e s  Rep-eat ive  in yaur area. 

If you need additional aaistance, please 

Pax m: (281) 847-3885 X. IVY 
(381) 230-2510 RICX 

Page 1 of 1 
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BILL WALLING 
Gsx LIDrxuG =aLoGr mc. 
19303 GUNDLR ROAD 
BOWSTUN, TX 77073-351s 

Pllabil chemical, a major scpplier of qual'ity p l y e t k y l e n e ,  Pas skip+ a 
lot cf macerial to yccr facilisy. 
kre listed below. 
-&ura:cry located here In Beaumzr.:. 
i n f o m a t i o n  or a;-at!?er ccpy of t k s  r e c o n ,  please call ycur sales 
off ice  i n  D i S O N ,  XJ Phone: :936)321-6000. 

The i c i  i d e x i f i c a t i o n  a;lC ualyses 
??..is data has keen supplied by ccr Qcality C c x t n l  

If you snculd need furtker 

~ ~~~~ 

Res-h Identification 

P r o d u c t  Tvpt EX601 
Lot Nuaber 2-4047 6 
H w  b N ~ e r  MBLX-053595 
clusPtity shipped 184,950 LE 
Date Manufactured 05/12/1998 
Delivery Note 0080031037 
P.O. N L d J e r  SO60721 

Lacatian S h i n e d  'Po 
A L D W ,  Tx 

Xesin Analysis 
Tes: Lot Deta 

Park ycu for  y o u  business. 
30 cot hesitace t3 conmct o u  Sales Xepresexacive LT your  =ea. 

12 ycl; n& additional a8sis:a~ce, Flea8e 

Page  1 o f  1 
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Safety Through Accountability 
STAR ... and Recognition 

? 2W Mobil Polyethylene 
Cemficate of Analysis 

“QUALITI’ PEOPLE MAKING QUALITY PRODUCTS” 

rbbil Chemical, a nrajor supplier of quality polyethylene, has ahi 
Lot of material to your facility. 
ire listed belaw. 
Laboratory located here in B e a m t .  
information or another copy of this report, please call your sales 
s f f i ce  i n  EDISON, Eu Phone: (908)321-6000. 

The lot identification and 
This data has been Bupplied by our Quality Control 

If ycu should need further 

Resin Identificatioa 

-01 
Z -4944 8 

-t TJrpe 
L o t  - 

Car XTX-053436 
sbivped 176,300 LB 

Date Xazxufactured 05/05/l990 
D e l i -  N o t e  0080028718 

Reeh Analysis 

pepsity (g=€3/ce) 0.936 
Xelt Index ( d l 0  h ) I 2  0.49 

Test Lot Data 

thank you for your business. 
lo not hesitate t o  contact o w  S a l e s  Representative in your area. 

If you need additional assistance, please 

: Mp-EDISCW 

Puge 1 of 1 
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“QUALITY PEOPiE MAKING QUALIlV PRODUCTS” 
BILL WALLZNG 
GSE L m n G  TscmmLm IRC. 
19103 ROAD 
EJusTcs, Tx 77073-3515 

06 /U/U 9 8 

mil Clemical ,  a d j o r  supplier of qua&ity polyethyleIE, has shipped a 
lot of reraterial to your facility. 
are list& below. This data has been supplied by GU Quali ty  Control 
Laboratory lccated here in S e a m n t .  
infomation or another copy of t b s  report, please cal l  ycur sales  
office in EDISON, KJ Phone: (908)321-6000. 

The lot identification and analyses 

If you s h d d  need further 

R e s i n  Identification R e s h  Andysis 
Lot Daca T e s t  . . .  

mity (gnm/ceI 
Xelt Lndsx (gm/lO 

- 
Product Type -01 
Lot M e r  2-40477 
HoBper Car NU&= --OS8975 
quarrtity su?Ped 179,100 LB 
Datu M a c t u r e d  OS/rZ/l990 

P.O. = SO60721 
Deli- Mte 00 a o 03 1622 

Ihank you for your business: 
do not hesitate to contact our S a l e s  Representative in your area. 

If you need additional assistance, please 

P ~ x  T o r  (281) 847-3885 8. Tw 
(281) 230-2510 RXCX 

page 1 of 1 
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WbiI  C h n i c a i ,  a m j o r  s u g l i e r  cf quali:y FlyecF.yle,n.e, ?as shipped a 
i g t  cf craterial t o  ycur  facility. 
are listed belcw. 
Lal;oratary 13ca:d keze L= 3eaumcnt. 
mforrraticr. 3r mcthez ccgy af :his r e F r t ,  ? l e s e  c a l l  ycur s a e s  
o f f i c e  i.-, S I S O N ,  N\T Fkcce: (SOe! 321-6000. 

n e  l o t  Idenci2lcacicc aid  arnlyses 
“726 data t i is  been mpplied by ax a a l i t y  Cor.:rcl 

If you shecld ;le& f u r t k e r  

xes 21 Ident if icatioc 

Location Shipped To 
ALDm, Imr 

Bcc601 
z - 4547 3 
raJBx-052 53 9 

05/12/1998 
0080033624 
SO 6072 1 

171,700 LZ3 

you f o r  y o u  bus iness .  If you need additicnal assistance, please 
io not hesitate to C G n i a C t  cuz Sales Representative in ycur  area. 

To: (281) 847-3885 N. Tvx 
(281) 230-2510 RICX 

Page 1 of 1 
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TO: 

FROM: 

DATE: 

SUBJECT: 

M E M O R A N D U M  

Jim Turner and Mike Godber 
Flour Daniel Fernald 

Kwasi Badu-Tweneboah and Daniel Bodine 
GeoSyntec Consultants 

14 August, 1998 

Evaluation of GSE’s Test Results for 
HDPE Resin Specific Gravity - OSDF Phase II 
Fernald Environmental Management Project. 
Fernald, Ohio 

The purpose of this memorandum is to provide Fluor Daniel Fernald (FDF) with 
GeoSyntec Consultants’ (GeoSyntec’s) evaluation of GSE’s test results for HDPE resin 
specific gravity of Lots 2-45473 and 2-40477. These lots have GSE-reported resin 
density of 0.934 g/cc per ASTM D 1505. Part 2.01.B.1 of Section 02770 
(Geomembrane Liner) requires the HDPE resin to have minimum specific gravity of 
0.935 per ASTM D 792 Method A, or ASTM D 1505. As indicated above GSE 
reported results as density per ASTM D 1505. 

ASTM D 792 provides the following equation for converting specific gravity (sp gr) to 
density (D): 

D, kg/m3 = sp gr x 997.6 

The above equation can be re-arranged to convert density (using units of gkc) to 
specific gravity as follows: 

sp gr = D x 1.0024 
, 



Jim Turner and Mike Godber 
14 August 1998 
Page 2 

Therefore, for resin density of 0.934 gcc,  the corresponding specific gravity is 0.936, 
whch exceeds the specified value of 0.935. Based on this evaluation, GeoSyntec 
believes that the resin density results provided by GSE are consistent with the specified 
ASTM test methods, and, therefore acceptable. 

Should you have any questions on the above evaluation, do not hesitate to contact us. 

* * * * *  

Copies to: Collin Sukow (GeoSyntec) 
Dave Phillips (GeoSyntec) 
GeoSyntec Project File 

. .. 
. .. 
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ACTION CODE: (BY SUPPLIER) 

;OMMENTS m 13IIpXf3UkU .A 'C I suBum CFC FlED FOR COKSTINICTION 

SUPPLIER ACTION CODE: (ECDC) SUPP CTION ABOVE 

A - ACCEPTED DOCUMENT: CONFORMS HYPf OUIREMENTS 



From: 

Cora B. Queja 

Phone (714) 744-4599 

Fax. 17141 744-07F7 

CornpuServe: 102402,3642 

Internet: precisionlab.carrhli.net 

NOTICE:, Yhis meddage le lnlsnded Only for use of the individual or entity to which It 16 addre66ed and may represent an attorney- 
client communlcatlons or othemise Conlain Information that is privileged, confidential and exempt from dlsclosum under applicable 
law. if the reader of this message is NOT the intended rCClplCnt, or the employee or agent responsible for delivering thls message to 
the intended recipient, you are hereby norlfled rhar Any dissemination, distribution or copying or other use of this communication is 
strictly prohibited. If you receive the COmmUnlCatiOn in error. please notify us immediately by telephone. and &turn the message to 
us at the above address. Thank you. 

H:\FAX 

e 
000228 
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F E R N A L D  OSOF 

FOR: GSE LINING TECHNOLOGY 
(Reference: PCL Jet, ?!:. !!!??CC: 

I 

*i 
GEOSYNTHETlC CLAY LINER - CETCO 

HYDRAULIC CONDUCTIVITV 
( by ASTM D5887) 

ROLL NUMBER PGL CONFINING INITIAL FINAL RESULTS PROJECT 
C# NO. PRESSURE MOISTURE MOISTURE SPECS. 

(PSI) (*A 1 (OA 1 (cmlsec) (cmlsec) 
( x  i o 9 )  ( x  10'~) 

1. Roll# 7554 

2 .  ' Roll iL 7636 

3. Roll # 7570 

. 4. Rol l#7586 

5. Roll t7602 

6. Roll#761Q 

7. Roll # 7653 

8. Roll 8 7669 

' 9. Roll #7685 

10. Roll # 7701 

11. Roll # 7717 

12. Roll # 7733 

13. Roll# 7749 

14. Roll #78 14 

15. Roll # 7830 

16. Roll # 7846 

I 
I 

r 

C# 29659 

C r  29719 

C# 29720 

C# 29721 

C# 29722 

Ut 29723 

cfc 29814 

Ct 2981 5 

ctt 29816 

C# 29817 

C# 29818 

(3 2981 9 

c# 29820 

C# 29901 

C# 29902 

W29903 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

13.59 

14.90 

14.93 

15.90 

15.86 

15.92 

18.05 

18.26 

19.11 

19.42 

19.83 

15.45 

17.52 

17.63 

18.68 

18.48 

158.94 

17.1.93 

163.88 

177.03 

155.26 

172.18 

150.99 

163.35 

157.79 

150.45 

147.19 

189.75 

172.96 

154.45 

135.45 

154.12 

2.8 

2.7 

3.1 

2.6 

3. I 

3.0 

3.6 

3.6 

3.6 

2.7 

3.5 

2.7 . 

3.6 

3.6 

3.6 

3.6 

5 

5 

5 

.5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 



rAEki24 - 
FERNALD OSOF 

FOR: GSE LINING TECHNOLOGY 
(Reference: PGL Job No. 980766) 

INTERNAL SHEAR TEST RESULT IASTM 05321) 
Aug 3, 1998 

~ 

TEST C 0 N DlTlO N S : 

SAMPLE PREPARATION 
1 soeomns cut to 20' x 20- 
HY ORATION: 

CONSOLIDATION: 
1, Hydraled for 7 days at 3 psi using dead weqhlr 

1 

2. Loads were appled by pneumatic pressure. 
SHEAR TEST: 
1. Shear test was conducted at 0.004 in/ min 
2. Sheered at minimum 2 inch honzonlal displacement. 
3. The lest specimens were boded during testing. 

Each scf of specimen was consolidated for 48 hrs at 5 .  20 B 45 psi 

TEST CONFIGURATION 

Board I i 

1 1 GCLl 1 

SAMPLE IDENTIFICATION; 
PGL C# 29859. GCL Roll # 7554 

4 Test6 were pcdomed In general accardanca with ASTM 05321-93 Method A 
using Brainem- K h a n  LG-112 Oimd Shear machine wrth affective area of 12 in x 12 In. 

~ 

TEST RESULTS; 
PEAK STRENGTH 2" DISPLACEMENT STRENGTH 

FINAL 
SAMPLE IO NORMAL Moisture SHEAR PEAK SHEAR 2" DISPLACEMENT 

STRESS Content STRESS SECANT ANGLE STRESS SECANT ANGLE 
(psi) (PSf) (%I (PSfl (PSfl 

I29669 5 720 156.92 82 1 4s  598 40 

OLLPn664 20 2800 131.82 I ea4 33 1154 22 
a5 6480 92 08 31 99 26 1245 11 

COHESION: 597 65 1 

6 LOT # 

199829070 

OBSERVATIONS: 

et 3' displecemsnt . -  
Sheanng o m r e d  in the stttches of the GCL At 2' displacement. 40 % of the stitches were mobilized. however comQlete mobilization occured 

. .  " 

I 

000130 



FERNALDOSDF 

FOR: GSE LINING TECHNOLOGY 
(Reference: PGL Job No. 9R0766) 

INTERNAL SHEAR TEST RESULT ( A S W  05321) 
Aug 3. 1988 

TEST CONDITIONS: 

SAMPLE PREPARATION 
1. Swcimens wore cut to 20' x 20' 
HYDRATION: 

TEST CON FIG U RATION 

1 
1. Wydraisd for 7 days at, 3 psi using dead weights 

CONSOLIDATION: 1 
1. Each set of specimen was consolidated for 48 hrs at 5. 20. K 45 psi. 

2. Loads were appled by pnaumatic pressure. 
SHEAR TEST: 
1. Shear test WBI conducted at 0.044 in/ rnin 

3. The last specimens were flooded durlng tesUng. 
4. Ted6 were perfonnd in eonoral accordance with A S I N  05321-93 Method A 

1 
I 

I GCLl 

SAMPLE IDENTIFICATION: 
. 2. Sheared at minimum 2 inch horizontal displacsment. PGL e# 29718. GCL ROII tt 7594 

using Brained- Kilman LG-112 Dirad Shaar machina with effective arua of 12 in x 12 in, 

TEST RESULTS: 
PEAK STRENGTH 2" DISPLACEMENT STRENGTH 

FINAL 
SAMPLE ID NORMAL Molsture SHEAR PEAK SHEAR 2" DISPLACEMENT 

, STRESS Content STRESS SECANT ANGLE STRESS SECANT ANGLE 
(Psi) (PSf) (%I (PSt) (PSf) 

CX 29710 5 720 11 0.22 836 49 797 48 
ROLL17594 20 2880 90.20 1720 31 895 17 
LOT i 45 6480 88.07 3132 26 907 a 

. 199829030 
COHESION: 550 808 

OBSERVATIONS: 
Stltches of Specher!S sheared at 20 & 45 psl normal Sh6606  Umplev2ly broke up,et 2 ' dkplacement. However. specimen sheared at 5 psi, 

Ill8 Stitched yielded btit 'did not break. . 

I ., 

0 0  . 0 2  0 0  . 0 2  

I 

a 

000132 . I  



~ C T O R  LARGE SCALE DIRECT SHEAR REPORT 
NGINESWNU. ?XC. 

I W h  A l a  &-U c. ckr *v?erC* w 
(916) I t 2 4 4 4 8  ?u (916) 172-dJJl 

STANDARD CONDITIONE: 
1. The 'gap' between &oar born was sat at 80 mil (2.0 mm). 
2. The test specimeno wem tloadod dwlnq testing unlees noted. 
3. Hiah Nonnel Stmss (>5pr[) was applied using Jr pmbum. 
4. Low kormal S a p u  (e6 psi) WBS applied using deed welghlo 
5. me mt9 were t8mna~ 3.0" dioplacrwnen! unless nored. 
6. Teds wwe perfarmed In g e n m  mrdana,  with ASTM pmcedure b S l - 9 2  Method A mlng a 

Brplnard=Kiiman LG-112 dimct sheer mecNns wlth 8n 0ftacUw~ area of 12 in. x 12 In. (Machine AI . 
TE6T ORltMXtKMI: NORMAL STRESS 

< OCL 
QAP > - 

e--> SC-X WI 6ANb -7 U Y E A  8aTM 1 <HOPE 

Cllmt Nama: Pftelaon U b r  Project Name: Furnafd 81to; No.: WWZ2.33-mA 
Mahrtal 1: 

Find Moiotum Content 

' m.0 83.1 B1.9 
I .  e 3. 

o f  I I I I I J a0 u 1 9  1.8 ao 26 M 

HORIZONTAL DISPLACEMENT (I-) 



VECTOR LARGE SCALE DIRECT S H E M  REPORT 

I wore: #Y*ulTm.CYI 

I 1. STREUQTu ENVELOPE 

pu pel par 

1. 6.0 720 260 

e 20.0 2886 m 
3. 66.0 6480 1570 

S4CW h g k 8  = 20, I4 b 14 dag. 

T O  G4 



- -  



L M G €  SCALE DlRECT SHEAR REPORT 

hiohrial 2: -> 90 mil GSE HDPE, Ternred, AK4188FF LSN: A W  
Pubstrafe: --> < c ~ n c m ~ m d >  
D WPl AC bH 6 NT 1 

* w,1 86.4 622 

STANDARD CONDITtUNS: 
1. The 'pp' trenrvem s w   cum was 8 ~ 1  at 80 mll(2.0 mm). 
2. Ihe t t s  apeclrnena were flooded during mnng unless noted. 

4. Low Normal S m t  (4 psi) m wplisd using dead w'ghta 
5. Tho trots wcre termhated 3.4 ditpbcemnt unless now. 

Bralnard-Kdmen LO-1 12 direct shear machine wlm en eftecbve area of 12 in. x 12 in, (Machine A) 

3. High N O W  8- (>-I) WaS WPrOa Wing alf p-m. 

e. Tern Mn p . r f o m d  In g m a  8CCOrd~ncB With A m  D d U m  0 6821-Sa Methd 8 udrg a 

1 

~ P C C I A L  res7 UOTLS: 
1. ma GCLwam *vrapped araund 8 12- x lr m s p  DO- in me uopsr box. 
2. E m  SPecImen of HDPE was a t  to 14'x 2 U  dimensions. 
3. The H O E  Irl bolfod tP 
4. The GCL )peeimam were hydratnd for 7 days at 3 osi. in come wtth the mllrad HOPE 
5. After Hydrauan. aadr rest polnt W M  cdnsolldated for 48 hn. at the specified Norma atmas, men sheared. 
6. SWMng o c c w d  at tho contect e m  tho GCL and the HOPE 
7. Svschlnq or dctOrrtIadon ot Vle GCL or HDPE warn not observed. 

lower 6 h W  DOK wrth 'chanm CliW?ps'. 

000235 
PLATE 2. 



SUPPLIER DOCUMENT SUBMITTAL 
19 FDFPROJECT NO: 20102 CONTRACT NO: 2317 SUBMITTAL NO: 003 REV: 1 DATE: 10-21-98 I PAGE ' OF 

I I 

FROM: GSE Lining Technology, Inc. 

I I 
TO: FDF ENGlNEERlNGlCONSTRUCTlON DOCUMENT CONTROL, MS 52-7 

RECEIVED BY: I SIGNATURE: 

DOCUMENT FAMILY RESUBMITTAL 
I I I SUBMITTAL I 

TYPE 
SUBMITTAL I ACTION1171 

TITLE DESCRIPTION I CFC I INF I ASSOClATEDSPEClFlCATlON I A I B I C 

QA/QC Data Package, Ceosvnthetic I X I I 02772P. Dare. 1.048. 7.04C I 

DISTRIBUTION 

SUBMlTtAL ACTION CODE: IBY SUPPLlGQl 

CFC . CWTIFIEO FOR CONSTRUCTION 
INF - INFORMA TION/RECDRO 
-X- APPROPRIATE SUBMITTAL ACTION ABOVE 

SUPPLIER ACTION CODE: IECDCI SUPPLIER ACTION ABOVE 

A -ACCEPTED DOCUMENT: CONFORMS WITH REOUIREMENTS 
E - MINOR COMMENTS: REVISE AN0 RESUBMIT AS CFC OR INF 
C - REVISE AND RESUBMIT - 

0 
a 

FS-F-4955-RV1 (06/18/98) 1 

P 



TO: ' ./LW TURNER 

FLUOR DANIEL FERNALD 

PHONE: 51 31648-4941 

FAX: 5 1 31648-5767 

DA TE: 2 1 OCTOBER. I998 

I 

FROM: ENCREED 

GSE L1:<7.VG TECHNOLOGY, I:irC. 

i9i 03 GCNDLE RD. 
Hocmm. T,Y 77073 

PHONE: 80&'';/ 33-2 008 

FAX: 28 I.230-8663 

E-UIL: ENCR@GSEIVOKLD. COM 

REIMARKS: L'RGEiV FOR YOURREIfIEM.' 0 KEPLJ'ASAP 0 PLEASE CO.bt?&.MT 

Jim, here is the QC information for the last five roils of GCL. Let me know as soon as you can  if, 
everything is acceptable. 

000237 



GEOSYNTHETIC CLAY LINER 

MANUFACTURING 
QNQC DATA PACKAGE 

PROJECT NAME: FERMCO-Fernald, OH 

PREPARED FOR: 

PREPARED BY: 

Telephone # 
Fax # 

Ms. Karen Louie 
GSE Lining Technology 
19103 Gundle Road 
Houston, TX 77073-3598 

Cynthia Willix 
CETCO 
P. 0. Box 88 
234 Gordon Street 
Fairmount, GA 30139 
(706) 337-531 6 
(706) 337-221 5 

080138 



GEOSYNTHETIC CLAY LINER 

DAILY MANUFACTURING 
QNQC DATA 

FOR ALL GCL MANUFACTURED ON: 

FERMCO 
FERNALD, OH 

ORDER# 87504 
CUSTOMER PO# S 061 11 0-01 

. -  

CONTENTS: 
1. DAILY GCL PRODUCTlON CERTIFICATION 
2. GCL MANUFACTURING CEFiTIFlCATON AND TEST RESULTS 
3. GCL MQA TRACKING FORM 

_ .  

080139 



DAILY GEOSYNTHETIC CLAY LINER 
PRODUCTION CERTIFICATION 

. .,. , . , 

. .  



GEOSY NTHETIC CLAY LINER MANUFACTURING 
C ERTI FI CAT1 ON 

CETCO JOB: FERMCO-FERNALD, OH 

DATE: OCTOBER 6,1998 

ORDER #(S): 87504 
PRODUCT(S): BENTOMAT ST I 

Colloid Environmental Technologies Company (CETCO) hereby affirms 
and certifies that all of the Geosynthetic Clay Liner (GCL) manufactured 
in this lot achieves the physical and chemical criteria listed on the attached 
analysis sheets. 

h 

Cynthia willix 
Quality Assurance Coordinator 
CETCO 

Subscribed and sworn to before me this (0 day o f a !  * , 1 9 q 8  . 

Notary Public 
DIANE 8. HUNSUCI:ER 

GORDON C O U k i  
My Commission Expires 



BENTOMAT ST 
MANU FACTU RING CERTl FlCATlO N 

TO: Ms. Karen Louie 
GSE Lining Technology 
191 03 Gundle Road 
Houston, TX 77073-3598 

PROJECT: FERMCO-Fernald, OH 

ORDER #: 87504 ~ ~ ~ 

CETCO hereby affirms and certifies that Bentomat ST material supplied 
to this project will meet  the physical criteria listed beiow: 

PROPERTY TEST METHOD MINIMUM VALUE 

Finished Producf 
Bentonite MassIArea ASTM D 5261 
Fluid Loss ASTM D 5891 
Free Swell 
Grab Strength ASTM D 4632 
Grab Elongation ASTM D 4632 
Index Flux ASTM D 5887 
Moisture ASTM D 4643 
Peel Strength ASTM D 4632(rnodified) 
Permeabilty ASTM D 5887 
Tensile Strength 
* Reported at 25% moisture content. 

ASTM D 5890 f l  

ASTM D 4595 J' 

/ 
1 .O Ib/sq.ft. min * 

24 mV2g 
90 Ibs. MARV 
10% typical 
1 x 10(-8) m3/m2/sec (max.) 
25 % max 
15 Ibs. mir:.J 
rnax. 5 x 10(-9) cm/sec 
35 ppi J 

18 ml max. / 

GAI Lab Accredited Test Methods were followed during confromance testing for : 
ASTM D 5993 - Bentonite Mass/Area 
ASTM D 4632 - Grab Strength and Grab Elongation 

n . 

Subscribed and sworn to before me this b d a y o w *  1%. 

Notary Public 

I A  I n 

Notary Public 



P A C K I N G  L I S T  

CGLLOID ENVIRONMENTAL TECH CO 
135G WEST SHURE DRIVE 
TA--- NGTON HEIGETS IL 60004 

SOLD TO: 0 0 1 3 7 6  
GSE LINING TECHNOLOGY, INC. 
1 9 1 0 3  GUNDLE ROAD 

HOUSTON TX 77073  

ORER NO:.. ooooe75oa_ 
ORSEX DATE: 7 / 0 2 / c e  
SHZF DATE:. 1.0/06/58 

Ski12 FROM:. FAIRMOUNT,GA 
FRT TERMS:. PRE?AID & ABSORBED 
SHIP VIA:.. NATIONWIDE 

SHIP TO:  3 4  
GSE LINING TECHNOLOGIES 
C/O FLUOR DANIEL FERNALD 
7 3  0 0 WILLEY ROPD 

F 2 md?LD 
PO: s 061110-01 

OH 45030 

.I 

C3 0 -3ENTOMAT ST SFT SF 1 9 9 8 3 9 0 3 0  0 0 0 1 3 5 3 9  1 5 0 . 0  15.0 2 2 5 0 . 0  3 1 4 6  

0 3 3 - BENTOMAT ST SFT SF 1 9 9 8 3 9 0 3 0  00013541 1 5 3 . 0  1 5 . 0  2 2 5 0 . 0  2 9 5 0  

L730-BENTC)VAT ST SFT SI: 1 9 3 8 3 9 0 3 0  GO013543 150'.0 1 5 . 0  2 2 5 0 . 0  3G43 

0 3 0 - BEATOMAT ST SFT SF 1 9 9 8 3 9 0 3 0  00013544 1 5 0 . 0  1 5 . 0  22513. s 3 n 3 5  

d 

4 

/ 

A'3ER TOTALS.. . . . . . . . .  

TOTAL ITEMS. .  . . . . . . . .  4 

000143 
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GEOSY NTHETIC CLAY LINER 
QUALITY TEST RESULTS 

I 



GM.E 
EMllWIT I011 
IO\ 'Typical 
an# I! 161?- 

I A . I O  
18.40 
18.40 
18.40 

CE.U 
S;ltFXL7l 
90 I t s  
ASm C 4612 

i44.60 
144.60  - 
114.fO - 
144.60 

An asrerisk indicates the a c t u ~ !  K?SI dcnr CII) the ro!l and the roll tested. 
I I  an asterisk is not present, t e s t  resal:s are hsej on the previous roll  tested. 
Mass h e a  and Koirture cwtent are cez:ed a miniam cif every 10,OOOsf. 
Grab Strength is lcsted a oi~imun c l  every 2OO.CPBsf. 
Bentonite HdsslArea i s  r e p r t i d  a; OI riaislure coiit ent.  
Crab Elmyation is tested e minima G f  every ZOG,Ol)Os~. 

P P n  KClnURE 
S ' R M l l l  
15 Ibs !!J m i c a 1  
~ 3 M  D (612 f X?! D 4643 

:3 . jo 

28.60 z 21.;0 

h 
iB.80 
?B.RO - 2 j . 3 0  e 

2E.10' - 21.30' 4 

I 

FREE SWELL FIJJIC. LOSE 
24 01/29 igni. H;X. 

ArmD SlW 5351 - 
5890 

11.00 - li.Ct' 

31.00 ;) ..._ fig 
31.00 A :!.fit 

11.00 1!.56 

' ' I  md 01 Report 



B29 P82 

2061' Geosynthetlc Products Dlvision e 'Ir * 

I 
September 23, 1998 

American Cnlnid-Fainnonr. GA 
P.O. Box 38 
236 G o r h  Streec 
Faimont, Ga. 30139 

RE: Bill of Lading #I78226 . 
FO'#O-DH 1-2-2373 

This is to ccrtafy that Sryic 82 Tcx, d wuvou yulyppylmr fabric produced by Synthtdc Industries, will m e t  the 
following cenifiable minimum average values W h e n  tested in accordance with the proper ASTM test methods. A 
miuiuuur average NU viduc is calculated as me mean minus rwo smctard drvlanons, yleldtng a 97.5 percen! 
confidence icvcl. 

3.2 odyd- 
16 mils 
135 X 135 U S  
15 X 15 S 
70 X 70 LBSW 
70 LE3 
26s PSI 
kS X 45 LUS 
00 us m SIR€ 
0.08 SEC-' 
0.004 cmlw 
9 0 %  

Sincerely, 

&iiM 
Warren Sickler 

e, , ' . ,  
. . .  

Syntbtk Induetries, Inc. 
401 9 Industry Drive Poet office Box 22788 . Chattmooga. Tennessaee 3732:? 1 J S A  

Telephone 423-899-0444 Fax 423-8987018 1-800.821-0444 



3.5 



Cetco / Fairniount 
Cynthia Willix 
PO Box 88 

BoL: 625192.625193 ,625195 'PO 0-DH1-22377 
' Fairmounl CrA 30139 

This is io cerci& tliat Producr GEOTEXTh' 650. :2 ncmwnveii pdyprop? Icne gtot.cxrile produced 
by Synthetic Industries will meet thc following certifiable rninirnuin s w a g e  roii viilucs when 
lested in accordance wirh be proper A S n f  icsi mctliuds. .A tiiitiiiitiuli avcrsgc roll v ~ l u e  i s  
calculated lis rhe mean minus TWO standard deviations, yielding o 07.5 pelcent coiitidcnce level 

PHYSICAL PROPERTY TEST METHOD 
Weight ASTM 0-5261 

'I'hic kness ASTM D-5 199 

Teneile Strength. ASTM D-4632 

Eiongariou ASTM D-4632 

Mulltn Burst ASTM D-3786 

Puncture S trenjxh ASTM D-4R32 

Sincerely. 

Sid Weiser 
"l'tchnical Mailage; 
Pcrformmcc Nonwovcm 'Division 

U.S. LrhlTS 
6.U ozlyd' 

D -  1 : 

Synthetlc Industrles, Inc. 
401 9 Indust0 Drive 1 Chattanooga. Tannessae 37416 USA 

Telephone a 4 2 ~ 9 8 . 0 4 4 4  ~ r r  423-899-781 9 1.803-e2 1-0444 
f ' ,  

086)148 
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S yn t he c i c ZnGus L r i CS 

Indrvidual Roll Daci 
ail1 of Lading:CZSlS2 

Synthetic Industries' current standard muufacruing quality control (MQC) testing frequency fur CjEOTEX nonwoven g m c x t i l t s  
is one ( 1  ).tear p r  90,000 sf (8.360 xn) for indcx propcnics (mass pcr uni: arcs. thickncss. srab lcnsilc !and clongntion, trapezoidal 
tear. mullen bunt and puncture resistance) for sry!es heavier fhan 601 and one ( 1 )  test per 162.000 s f  ( I5,OOO sm) for indes propems 
rut stylc GO I and lighter. Although we strive to test our nonwoven gtetcxtilcs for apporcnr opening j izc (AOS) and 
Pen;linivity/pcrmeabiliryhuater flow rare approximately once every 560,OMsf (50. I60 sm), the actual frequency of'testhg for 
p e r f o r m a ~ c ~  propenirr will vwy tkprtdLis upm~ piaiuctioii xitodules, product availability, customer' requirements. job 
specifications or other agreements arranged with Synthetic Industries prior to the time of punhue.  If additional testing is needed 10 
meet hlgher frequencies required by the prujcr;t rpc~ifivatiurrs. it i:, Uic yur.ckluer's Ic>Ftii ibilip to noti& Synthetic Indulnics 
and ask for assistance in c?lcularing the cwts for the additional tests. 

materials produced during the production wn meets our published minimum average roll values. approved tolls are ship@ for 

test results listed above may include dag from rolls which were not shipped. However. the dnfa providtd  is  From the Same 
produalon run as the rolls m s l l y  shlpped on rhls blll of Iadlng. 

Once rolls of nonwoven grotcxtllrr irrr pruduced, inspckd arid Ltic k a t  rciulki frurri tlrc frrqueiiLy mtcd above indicat:s h o t  

tongc until M order fequtra the marcrial ra Oc shipped. Since wlls ; +~ r  loaded (u the r a r r h u u ~ c  inrlcpct:rlet\t of production uqurnzr: 

0801150 
B 

PT *.j 



. - -  . - - * -  

Synthetic Indusoics' c u m n t  standard rnanufacwring quiliry conirol (MQC) itsring frequenc.y I v r  GEOTEX ironwoven geotexti!es 
IS one ( 1 ) ierr per 90,000 sP(8.360 sm) for index propmics ( m w  pcr unit a-cn. thicinesc. grab tensile and elongation. trapezoidal 
tear. mdlcn burst and puncmre mistance) for sryta heavier than 60 I and one (;) mi per 162.000 sf (15,000 sm) for index propemes 
for Svlc 60 l and lighter. A l ~ l ~ ~ g h  we snivc to test our nonwoven gcatcxtilcs for apparent opcninl; size (AOS) and 
Permiaiviry/pmneebility/watcr flow m e  approximately once every 540.004sf (50, I 60 rm). the actual frequency of ttsring for 
p r f O m a n c e  prOpCnlCS will vury dependiiig upurt production schcdulcs. product availability. customcr requirements, job 
rpecjficaiions or other agmments prranged with Synthetic Industries prior io ehe time 3f purchase. If additional testing is needed fo 
mcel higher frcqucncles required by the prujcct spcr;i[ic;atiuitr, i t  is  thc purchaser's rrsponsibility to notify Synchetic Indurmes 
and ask for assistMcc in calculating the COS& for the additional ;em. 

materials produced during the production mn meeu our published minimum average roll values. approved rolls we shipped for 

test rtrulu listed above may include data from rolk which were not shipped. However. rhc data provided is from the same 
production run 83 che mlb actually shipped on this bill of Irdlng. 

Once rolls of nonwoven gmrextiln a r m  produczd. insptcrcd u ~ d  rlrc LCIC rcsulu from rhc frequency itorcd nbove indicates h a t  

storage until an order rquirts  Che mUCfliLl to be shipped. Since rolls ut luaclcd 'u rlrc wwcl iuus iirdcpendent o f  pmduccion 



BENTONITE 
CERTIFICATE OF ANALYSIS 

CETCO 
92 HWY 37 

LOVELL, WYO. 82431 

DATE: 26-Aug-98 
TO: CETCO - CLAYMAX CORP. 

P.O. BOX 88 

FAIRMOUNT, GA. 30139 

A T N :  CYNTHIA WlLLlX 

Dear Sirs: 

A shipment of CG 50 
left our Lovell, VW plant on 
in BN 450233 
as requested on your order no. B 

2061 

22-A u 9 -9 8 

VERBAL 

A sample from this shipment was tested, and gave the following results: 

. TEST METHOD REQ. SPECIFICATION ACTUAL RESULTS 

RET. 10 MESH ASTM'C 136 0% . 
PASSING 200 MESH ASTM C 136 1.0 Oh MAX 
MOISTURE ASTM D 2216 12.0% MAX. 
FREE SWELL ASTM D 5890 24 MIN. 
FLUID LOSS ASTM D 5891 18.0 MAX. 

We hereby certify that the results shown above represent this.shipment. 
Tests were conducted using American Standard Test Methods andlor customer 
approved laboratory procedures. 
Product made in the U.S.A. 

Tests Conducted By: D.M. ' 

Approved By: MOSES BRISENO . .  

B C ETC 0 

In any. cyrespondence regarding this shipment, please refer to our 
Order Number 90524 

/ 
0 

0.4 
8.4 
24 4 

12.6 / 
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GEOSYNTHETIC CLAY LINER 
MQA TRACKING FORMS 

- . .  
A T  'd 

000153 



TOIAL' SWME F E U  

SHIP TO. CSF LINIEK; lCCIINCL(X;lES 
C/O FLllOR DANftl. fERHALD 
TFRHAL D 01 I 

ORDER NUMOEil 000087504 
. . . . . . . . . 

l1IX.L SWARF HML GiOSYNTilE I l i  6tOS'r'NTHETIC CEOSYN'IIBTIC CLOSYNTIIETIC. 
iCNSTII FELT WEIGHT TOP l O l j  IOP ROLL# CIOTTMI LOT# 0017OM R O L l e  

150 2250 2950 7413263 

1!,0 225(1 3043 7473263 

I W  2250 303s 1473263 

9.0flu 

T O T A I  PAGCS I 

BOO 1 ?USA 

BBO 17 19A 

8801 7 19A 

. 

CLAY 
in1 c 

150233 

450233 

4511233 

450233 



SUPPLIER DPP"MENT SUBMITTAL 
ICONTRACT NO.: a.ii I 7 ' JBhllTTAL NO.: 2, (REV.: (3 IDATE:  PAGE - OF - 

. TO: FDF ENGINEEKING/CONSTKUCl'lON DOCIJMENT CON'THOL, hlS 44 



COLLOID ENVIRONMENTAL TECHNOLOGIES COMPANY 

234 Gordon Street Fairmount. GA 30139 USA 
(706) 337-5316 Fax (706) 337-7334 

2061 

28-Jul-98 

Ms. Karen Louie 
GSE Lining Technology 
191 03 Gundle Road 
Houston, TX 77073-3598 

Dear Ms. Louie: 

Please find enclosed the MQNMQC Data Package for Geosynthetic Clay 
Liner (GCL) shipments to FERMCO, Fernald, OH. Please note that 
the data for the permeability and fluid loss will be forwarded to you 
from our Arlington Heights, IL office by Jim Olsta. 

If you have any questions regarding the enclosed QNQC information, 
please contact Mr. Derek Reece @I 1-800-220-2536. 

c 
B 

Sincerely, ’ 

Cynthia Willix 
Quality Assurance Coordinator 



GEOSYNTHETIC CLAY LINER 

MANU FACTU RI NG 
QNQC DATA PACKAGE 

PROJECT NAME: FERMCO-Fernald, OH 

PREPARED FOR: Ms. Karen Louie 
GSE Lining Technology 
19103 Gundle Road 
Houston, TX 77073-3598 

PREPARED BY: Diane Hunsucker 
CETCO 

234 Gordon Street 
Fairmount, GA 30139 

P. 0. BOX 88 . 

Telephone ## (706) 337-531 6 
Fax ## (706) 337-221 5 



GEOSYNTHETIC CLAY LINER 

DAILY MANUFACTURING 
QNQC DATA 

FOR ALL GCL MANUFACTURED ON: 

FERMCO 
FERNALD, OH 

CUSTOMER PO# S 061 1 10-01 
ORDER# 87482,87485-87503 

CONTENTS: 

1. DAILY GCL PRODUCTION CERTIFICATION 
2. GCL MANUFACTURING CERTIFXATON AND TEST RESULTS 
3. GCL MQA TRACKING FORM 

I 



DAILY GEOSYNTHETIC CLAY LINER 
PRODUCTION CERTIFICATION 

Q Printed on recvciea oam 33 A Wholly Owned Subsidiary 01 AMCOL Inlernaliona! 



GEOSYNTHETIC CLAY LINER MANUFACTURING 
CERTl FI CATION 

C'ETCO JOB: FERMCO-FERNALD, OH 

DATE: JULY 27,1998 
ORDER #(S): 87482,0748587503 

P R 0 DUCT( S): BENTOMAT ST 

Colloid Environmental Technologies Company (CETCO) hereby affirms 
and certifies that all of the Geosynthetic Clay Liner (GCL) manufactured 
in this lot achieves the physical and chemical criteria listed on the attached 
analysis sheets. 

Quality Assurance Coordinator 
CETCO 

n 
Subscribed and sworn to before me this 0 day of 

M h w o a L  
I 

Notary Public 

: ' .  ... 



BENTOMAT ST 
MANUFACTURING CERTIFICATION 

TO: Ms. Karen Louie 
GSE Lining Technology 
191 03 Gundle Road 
Houston, TX 77073-3598 

PR 0 J ECT: FE R M CO- Fe rnald , 0 H 

OR DER #: 87482,87485-87503 

CETCO hereby affirms and certifies that Bentomat ST material supplied 
to this project will meet the physical criteria listed below: 

PROPERTY - TESTMETHOD MINIMUM VALUE 

Finished Product 
Bentonite MasdArea 
Fluid Loss 
Free Swell 
Grab Strength 
Grab Elongation 
Index Flux 
Moist u re 
Peel Strength 
Permeabitty 
Tensile Strength 

Reported at 25% moisture content. 

ASTM D 5261 
ASTM D 5891 
ASTM D 5890 
ASTM D 4632 
ASTM D 4632 
ASTM D 5887 
ASTM D 4643 
ASTM D 4632(modified) 
ASTM D 5887 
ASTM D 4595 

1 .O Ib/sq.ft. min.' 
18 ml max. 
24 mV2g 
90 Ibs. MARV 
10% typical 
1 x lo(-8) m3/m2/sec (max.) 
25 % max 
15 Ibs. min. 
m a .  5 x lo(-9) cdsec 
35 ppi 

GAI Lab Accredited Test Methods were followed during confromance testing for 
ASTM D 5993 - Bentonite Mass/Area 
ASTM D 4632 - Grab Strength and Grab Elongation 

I Technologies Co. (CETCO) 

' a  

' Subscribed and sworn to before me this f3 6 d 

jQ,&bnt& c- 

Notary Public 

A Wholly Ownea Substcilafy 01 AMCOL Inleinailona ij3 Piinled on rocyclea DaDer 



P A C K I N G  L I S T  

COLLOID ENVIRONMENTAL TECH CO 
0 WEST SHURE DRIVE 
INGTON HEIGHTS IL 60004 

SOLD TO: 001376 
GSE LINING TECHNOLOGY, INC. 
19103 GUNDLE ROAD 

HOUSTON TX 77073 

Y 

ORDER NO:.. 000087462 
ORDER DATE: 7/02/98 
SHIP DATE:. 7/23/98 

SHIP FROM:. FAIRMOUNT,GA 
FRT TERMS:. PREPAID & ABSORBED 
SHIP VIA:.. .NATIONWIDE 

SHIP TO: 34 
GSE LINING TECHNOLOGIES 
C/O FLUOR DANIEL FERNALD 
7400 WILLEY ROAD 

FERNALD 
PO: S 061110-01 

OH 45030 

130-BENTOMAT ST SFT SF 199829030 00007555 150.0 15.0 2250.0 3055 

130-BENTOMAT ST SFT SF 199829030 00007556 150.0 15.0 2250.0 3094 

130-BENTOMAT ST 

130-BENTOMAT ST 

130-BENTOMAT ST 

130-BENTOMAT ST 

13 0 - BENTOMAT ST 

130-BENTOMAT ST 

130-BENTOMAT ST 

130-BENTOMAT ST 

13 0 - BENTOMAT ST 

13 0 - BENTOMAT ST 

ORDER TOTALS 

TOTAL ITEMS 

. .  

, . .  

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

. . . . . .  

. . . . . .  

199829030 00007561 150.0 15.0 2250.0 3138 

199829030 00007566 150.0 15.0 2250.0 3056 

199829030 00007575 150.0 15.0 2250.0 3086 

199829030 00007576 150.0 15.0 2250.0 3059 

199829030 00007577 150.0 15.0 2250.0 3082 

199829030 00007581 150.0 15.0 2250.0 3034 

199829030' 00007582 150.0 15.0 2250..0 3034 

199829030 00007591 15'0.0 15.0 2250.0 3072 

199830030 00007639 150.0 15.0 2250.0 3.035 

199830030 00007640 150.0 15.0 2250.0 3060 

199830030 00007641 150.0 15.0 2250.0 3143 

199830030 00007644 150.0 15.0 2250.0 3165 

14 



P A C K I N G  L I S T  

COLLOID ENVIRONMENTAL TECH co 
1350 WEST SHURE DRIVE 
-'-LINGTON HEIGHTS IL 60004 

SOLD TO: 001376 
GSE LINING TECHNOLOGY, INC 
19103 GUNDLE ROAD 

ORDER NO:.. 000087485 
ORDER DATE: 7/02/98 
SHIP DATE:. '7/23/98 

SHIP FROM:. FAIRMOUNT,GA 

SHIP VIA:.. NATIONWIDE 
FRT TERMS:. PREPAID & ABSORBED 

SHIP TO: 34 

C/O FLUOR DANIEL FERNALD 
7400 WILLEY ROAD 

FERNALD OH 45030 

HOUSTON TX 77073 GSE LINING TECHNOLOGIES 

PO: S 061110-01 

030.-BENTOMAT ST SFT SF 199829030 0000.7554 150.0 15.0 2250.0 3103 

030-BENTOMAT ST SFT SF 

030-BENTOMAT ST SFT SF 

030-BENTOMAT ST SFT SF 

030-BENTOMAT ST SFT SF 

b- J-BENTOMAT ST 

030-BENTOMAT ST 

030-BENTOMAT ST 

030-BENTOMAT ST 

030-BENTOMAT ST 

030-BENTOMAT ST 

0 3 0 - BENTOMAT ST 
030-BENTOMAT ST 

030-BENTOMAT ST 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

199829030 

199 82 9 03 0 

199829030 

199829030 

199829030 

199829030 

199829030 

199829030 

199829030 

199829030 

199829030 

199829030 

199829030 

00007557 150.0 15.0 2250.0 3082 

00007568 150.0 15.0 2250.0 3036 

00007569 150.0 15.0 2250.0 3047 

00007570 150.0 15.0 2250.0 3118 

00007579 150.0 15.0 2250.0 3115 

00007586 150.0 15.0 2250.0 3103 

00007587 150.0 15.0 2250.0 3070 

00007588 150.0 15.0 2250.0 30.70 

00007589 150.0 15.0 2250.0 3052 

00007594 150.0 15.0 2250.0 3102 

00007595 150.0 15'. 0 2250.0 3119 

00007623 150.0 15.0 2250.0 3072 

00007636 150.0 15.0 2250.0 3007 

ORDER TOTALS . . . . . . . . . .  

TOTAL ITEMS . . . . . . . . . .  14 

. 



COLLOID ENVIRONMENTAL TECH CO 
0 WEST SHURE DRIVE 
INGTON HEIGHTS IL 60004 Y 

P A C K I N G  L I S T  

SOLD TO: 001376 
GSE LINING TECHNOLOGY, INC. 
19103 GUNDLE ROAD 

HOUSTON TX 77073 

ORDER NO:.. 000087486 
ORDER DATE: 7/02/98 
SHIP DATE:. 7/23/98 

SHIP FROM:. FAIRMOUNT,GA 
FRT TERMS:. PREPAID & ABSORBED 
SHIP VIA:.. NATIONWIDE 

SHIP TO: 3 4  
GSE LINING TECANOLOGIES 
C/O FLUOR DANIEL FERNALD 
7400 WILLEY ROAD 

FERNALD 
PO: S 061110-01 

OH 45030 

130-BENTOMAT ST SFT SF 199829030 00007558 150.0 15.0 2250.0 3070 

130-BENTOMAT ST SFT SF 199829030 00007559 150.0 15.0 2250.0 3063 

130-BENTOMAT ST SFT SF 199829030 00007562 150.0 15.0 2250.0 3337 

130-BENTOMAT ST SFT SF 199829030 00007571 150.0 15.0 2250.0 3164 

BENTOMAT ST SFT SF 199829030 00007572 150.0 15.0 2250.0 2873 

SFT SF 199829030 00007573-150.0 15.0 2250.0 3074 B 
I-- -BENTOMAT ST 

130-BENTOMAT ST SFT SF 199829030 00007574 150.0 15.0 2250.0 3069 

13 0 -BENTOMAT ST SFT SF 199829030 00007578 150.0 15.0 2250.0 3100 

130-BENTOMAT ST SFT SF 199829030 00007580 150.0 15.0 2250.0 3093 

130-BENTOMAT ST SFT SF 199829030 00007583 150.0 15.0 2250.0 3072 

13 0 -BENTOMAT ST SFT SF 199829030 00007585 150.0 15.0 2250.0 3078 

130-BENTOMAT ST SFT SF 199829030 00007590 150.0 15.0 2250.0 3112 

130-BENTOMAT ST SFT SF 199829030 00007593 150.0 15.0 2250.0 3110 

)30-BENTOMAT ST SFT SF 199829030 00007597 150.0 15.0 2250.0 3178 

ORDER TOTALS . . . . . . . . . .  

TOTAL ITEMS . . . . . . . . . .  14 
I 



P A C K I N G  L I S T  

COLLOID ENVIRONMENTAL TECH CO 
1350 WEST SHURE DRIVE 
’“.JINGTON HEIGHTS IL 60004 

SOLD TO: 001376 
GSE LINING TECHNOLOGY, INC. 
19103 GUNDLE ROAD 

HOUSTON TX 77073 

ORDER NO:.. 000087487 
ORDER DATE: 7/02/98 
SH1.P DATE:. 7/23/98 

SHIP FROM:. FAIRMOUNT,GA 
FRT TERMS:. PREPAID & ABSORBED 
SHIP VIA:.. NATIONWIDE 

SHIP TO: 34 
GSE LINING TECHNOLOGIES 
C/O FLUOR DANIEL FERNALD 
7400 WILLEY ROAD 

FERNALD 
PO: S 061110-01 

OH 45030 

030-BENTOMAT ST SFT SF 

030-BENTOMAT ST SFT SF 

030-BENTOMAT ST SFT SF 

030-BENTOMAT ST SFT SF 

030-BENTOMAT ST SFT SF 

O---BENTOMAT ST SFT SF 

030-BENTOMAT ST SFT SF 

030-BENTOMAT ST SFT SF 

030-BENTOMAT ST SFT SF 

030-BENTOMAT ST SFT SF 

030-BENTOMAT ST SFT SF 

030-BENTOMAT ST SFT SF 

030-BENTOMAT ST SFT SF 

030-BENTOMAT ST SFT SF 

ORDER TOTALS . . . . . . . . . .  
TOTAL ITEMS . . . . . . . . . .  

199829030 00007563 150.0 15.0 ’ 2250.0 3091 

199829030 00007564 150.0 15.0 2250.0 3081 

199829030 00007565 150.0 15.0 2250.0 3100 

199829030 00007584 150.0 15.0 2250.0 3073 

199830030 00007657 150.0 15.0 2250.0 3119 

199830030 00007667 150.0 15.0 2250.0 3161 

199830030 00007673 150.0 15.0. 2250.0 3122 

199830030 00007674 150.0 15.0 2250.0 3186 

199830030 00007677 150.0 15.0 2250.0 3329 

199830030 00007679 150.0 15.0 2250.0 3148 

199830030 00007680 150.0 15.0 2250.0 3139 

199830030 00007684 150.0 15.0 2250.0 3100 

199830030 00007686 150.0 15.0 2250.0 3100 

199830030 00007687 150.0 15.0 2250.0 3149 

1 -------- ------- -------- ------- 
31500.0 43898. 

14 

’! 

I 

000165 



P A C K I N G  L I S T  

2061 
COLLOID ENVIRONMENTAL TECH CO 

0 WEST SHURE DRIVE 
NGTON HEIGHTS IL 60004 

ORDER NO:.. 000087488- 
ORDER DATE: 7/02/98 
SHIP DATE:. 7/23/98 

SOLD TO: 001376 SHIP FROM:. FAIRMOUNT~GA 
GSE LINING TECHNOLOGY, INC. FRT TERMS:. PREPAID 6. ABSORBED 
19103 GUNDLE ROAD SHIP VIA:.. NATIONWIDE 

SHIP TO: 34 

C/O FLUOR DANIEL FEFWALD 
7400 WILLEY ROAD 

HOUSTON TX 77073 GSE LINING TECHNOLOGIES 

FERNALD 
PO: S 061110-01 

OH '45030 

030-BENTOMAT ST SFT SF 

030-BENTOMAT ST SFT SF 

030-BENTOMAT ST SFT SF 

030-BENTOMAT ST SFT SF 

BENTOMAT ST SFT SF 

SFT SF m 0- -BENTOMAT ST 

030-BENTOMAT ST SFT SF 

03 0 -BENTOMAT ST SFT SF 

030-BENTOMAT ST SFT SF 

03 0 -BENTOMAT ST SFT SF 

030-BENTOMAT ST SFT SF 

0 3 0 - BENTOMAT ST SFT SF 

0 3 0 - BENTOMAT ST SFT SF 

0 3 0 - BENTOMAT ST SFT SF 

ORDER TOTALS . . . . . . . . . .  
TOTAL ITEMS . . . . . . . . . .  

199830030 

199830030 

193830030 

199830030 

199830030 

199830030 

199830030 

199830030 

199830030 

199830030 

199830030 

199830030 

199830030 

199830030 

14 

00007650 150.0 15.0 

00007658 150.0 15.0 

00007659 150.0 15.0 

00007660 150.0 15.0 

00007661 150.0 15.0 

00007662 150.0 15.0 

00007663 150.0 15.0 

00007664 150.0 15.0 

00007669 150.0 15.0 

00007675 150.0 15.0 

00007676 150.0 15.0 

00007678 150.0 15.0 

00007682 150.0 15.0 

00007683 150.0 15.0 

\ 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

' 2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

3 134 

3126 

3097 

3077 

3098 

3070 

3 114 

3110 

3193 

3165 

3169 

3159 

3139 

3158 

31500.0 43809. 

I 



P A C K I N G  L I S T  

COLLOILI ENVIRONMENTAL TECH CO ORDER NO:.. 000087489 
1350 WEST SHURE DRIVE ORDER DATE: 7/02/98 
BYLINGTON HEIGHTS IL 60004 SHIP DATE:. 7/23/98 

SOLD TO: 001376 
GSE LINING TECHNOLOGY, INC. 
19103 GUNDLE ROAD 

HOUSTON TX 77073 

SHIP FROM:. FAIRMOUNT,GA 
FRT TERMS:. PREPAID & ABSORBED 
SHIP VIA:.. NATIONWIDE 

SHIP TO: 34 
GSE LINING TECHNOLOGIES 
C/O FLUOR DANIEL FERNALD 
7 4 0 0 W ILLEY ROAD 

FERNALD OH 45030 
PO: S 061110-01 

030-BENTOMAT ST 

030-BENTOMAT ST 

030-BENTOMAT ST 

030-BENTOMAT ST 

030-BENTOMAT ST 

C -BENTOMAT ST 

030-BENTOMAT ST 

0301BENTOMAT ST 

030-BENTOMAT ST 

030-BENTOMAT ST 

030-BENTOMAT ST 

030-BENTOMAT ST 

030-BENTOMAT ST 

030-BENTOMAT ST 

- 

ORDER 

TOTAL 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

TOTALS . . . . . . . . . .  
ITEMS . . . . . . . . . .  

199829030 

.19 983 0 03 0 

199830030 

199830030 

199830030 

199830030 

199830030 

199830030 

199830030 

199830030 

199830030 

199830030 

199830030 

199830030 

00007616 150.0 '15.0 

00007651 150.0 15.0 

00007652 150.0 15.0 

00007653' 150.0 15.0 

00007666 150.0 15.0 

00007668 150.0 15.0 

00007670 150.. 0 15.0 

00007672 150.0 15.0 

00007681 150.0 15.0 

00007739 150.0 15.0 

00007743 150.0 15.0 

00007744 150.0 15.0 

00007750 150.0 15.0 

00007751 150.0 15.0 

\ 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

3089 

3094 

3188 

3187 

3161 

3147 

3146 

3110 

3139 

3061 

3104 

3069 

3099 

3066 

31500.0 43660. 

14 
, 

". 

. .* 
. *  



COLLOID ENVIRONMENTAL TECH CO 
1350 WEST SHURE DRIVE 

NGTON HEIGHTS IL 60004 

SOLD TO: 001376 

P A C K I N G  L I S T  

GSE LINING TECHNOLOGY, INC. 
19103 GUNDLE ROAD 

HOUSTON TX 77073 

# -  

ORDER NO:.. 000087490 
ORDER DATE: 7/02/98 
SHIP DATE:. 7/23/98 

2061 

SHIP FROM:. FAIRMOUNT,GA 
FRT TERMS:. PREPAID & ABSORBED 
SHIP VIA:.. NATIONWIDE 

SHIP TO: 34 
GSE LINING TECHNOLOGIES 
C/O FLUOR DANIEL FERNALD 
7400 WILLEY ROAD 

FEWALD 
PO: S 061110-01 

OH 45030 

30-BENTOMAT ST - SFT SF 199829030 00007613 150.0 15.0 2250.0 3086 

30-BENTOMAT ST SF.T SF 199829030 -00007614 150.0 15.0 2250.0 3050 

30-BENTOMAT ST SFT SF 199829030 00007629 150.0 15.0 2250.0 3069 

30-BENTOMAT ST SFT SF 199829030 00007630 150.0 15.0 2250.0 3004 

BENTOMAT ST SFT SF 199829030 00007631 150.0 15.0 2250.0 3034 

SFT SF 199829030 00007633 150.0 15.0 2250.0 3036 

30-BENTOMAT ST SFT SF 199830030 00007665 150.0 15.0 2250.0 3070 

30-BENTOMAT ST SFT SF 199830030 00007725 150.0 15.0 2250.0 3181 

30-BENTOMAT ST SFT SF 199830030 00007734 150.0 15.0 2250.0 3113 

30-BENTOMAT ST SFT SF 199830030 00007736 150.0 15.0 2250.0 3103 

30-BENTOMAT ST SFT SF 199830030 00007741 150.0 15.0 2250.0 3079 

30-BENTOMAT ST SFT SF 199830030 00007747 150.0 15.0 2250.0 3062 

30-BENTOMAT ST SFT SF 199830030 00007748 150.0 15.0 2250.0 3058 

30-BENTOMAT ST SFT SF 199830030 00007749 150.0 15.0 2250.0 3071 

ORDER TOTALS . . . . . . . . . .  

TOTAL ITEMS . . . . . . . . . .  14 



P A C K I N G  L I S T  

COLLOID ENVIRONMENTAL TECH CO 
1350 WEST SHURE DRIVE 
>.LINGTON HEIGHTS IL 60004 

SOLD TO: 001376 
GSE LINING TECHNOLOGY, INC. 
19103 GUNDLE ROAD 

' HOUSTON TX 77073 

PO: S 061110-01 ' 

ORDER NO:.. 000087491 
ORDER DATE: 7/02/98 
SHIP DATE:. 7/23/98 

SHIP FROM:. FAIRMOIMT,GA 
FRT TERMS:. PREPAID & ABSORBED 
SHIP VIA:.. NATIONWIDE 

SHIP TO: 34 
GSE LINING TECHNOLOGIES 
C/O FLUOR DANIEL FERNALD 
7400 WILLEY ROAD 

FERNALD OH 45030 

030-BENTOMAT ST SFT SF 

030-BENTOMAT ST SFT SF 

030-BENTOMAT ST SFT SF 

030-BENTOMAT ST SFT SF 

030-BENTOMAT ST SFT SF 

b-J-BENTOMAT ST SFT SF 

030-BENTOMAT ST SFT SF 

030-BENTOMAT ST SFT SF 

030-BENTOMAT ST SFT SF 

030-BENTOMAT ST SFT SF 

030-BENTOMAT ST SFT SF 

030-BENTOI&T ST SFT SF 

030-BENTOMAT ST SFT SF 

030-BENTOMAT ST SFT SF 

ORDER TOTALS . . . . . . . . . .  
TOTAL ITEMS . . . . . . . . . .  

199829030 

199829030 

193829030 

199830030 

199830030 

199830030 

199830030 

199830030 

199830030 

199830030 

199830030 

199830030 

199830030 

199830030 

00007628 150.0 15.0 

00007632 150.0 15.0 

00007635 150.0 15.0 

00007643 150.0 15.0 

00007656 150.0 15.0 

00007717 150.0 15.0 

00007724 150.0 15.0 

00007726 150.0 15.0 

00007727 150.0 15.0 

00007729 150.0 15.0 

00007730 150.0 15.0 

000.07733 150.0 15.0 

00007735 150.0 15.0 

00007745 150.0 15.0 

\ 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

3112 

2963 

3012 

3098 

3067 

3097 

3200 

3138 

3143 

3187 

3120 

3082 

31500.0 43484. 

14 

088169 a 



P A C K I N G  

30LLOID ENVIRONMENTAL TECH CO 
WEST SHURE DRIVE 

NGTON HEIGHTS IL 60004 

SOLD TO: 001376 
GSE LINING TECHNOLOGY, INC. 
19103 GUNDLE ROAD 

HOUSTON .TX .77073 

L I S T  - 2061 
ORDER NO:.. 000087492 
ORDER DATE: 7/02/98 
SHIP DATE:. 7/23/98 

SHIP FROM:. FAIRMOUNT,GA 
FRT TERMS:. PREPAID & ABSORBED 
SHIP VIA:.. NATIONWIDE 

SHIP TO: 34 

C/O FLUOR DANIEL FERNALD 
7400 WILLEY ROAD 

GSE LINING TECH~JOLOGIES 

FERNALD OH 45030 
PO: S 061110-01 

3 0 -BENTOMAT ST SFT SF 199830030 00007654 150.0 15.0 2250.0 3112 

30-BENTOMAT ST SFT SF 199830030 00007709 150.0 15.0 2250.0 3126 

SFT SF 199830030 00007711 150.0 15.0 2250.0 3081 30-BENTOMAT ST 

30-BENTOMAT ST SFT SF 

30-BENTOMAT ST 

30-BENTOMAT ST 

30-BENTOMAT ST 

30-BENTOMAT ST 

30-BENTOMAT ST 

30-BENTOMAT ST 

30-BENTOMAT ST 

30-BENTOMAT ST 

SFT SF 

SFT ' SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 
0 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

ORDER TOTALS . . . . . . . . . .  

TOTAL ITEMS . . . . . . . . . .  

199830030 

199830030 

199830030 

199830030 

199830030 

199830030 

199830030 

199830030 

199830030 

199830030 

199830030 

00007712 150.0 15.0 

00007713 150.0 15.0 

00007715 150.0 15.0 

00007718 150.0 15.0 

00007719 150.0 15.0 

00007720 150.0 15.0 

00007721 150.0 15.0 

00007722 150.0 15.0 

00007728 150.0 15.0 

00007731 150.0 15.0 

00007732 150.0 15.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

3066 

3056 

3088 

3 054 

3 054 

3046 

3051 

3 022 

3109 

3138 

3089 

14 



' ' .  <, P A C K I N G  L I S T  

COLLOID ENVIRONMENTAL TECH co 
1350 WEST SHURE DRIVE 
Fn'!INGTON HEIGHTS IL 60004 

SOLD TO: 001376 
GSE LINING TECHNOLOGY, INC. 
19103 GUNDLE ROAD 

HOUSTON TX 77073 

ORDER NO:.. 000087493 
ORDER DATE: 7/02/98 
SHIP DATE:. 7/24/98 

SHIP FROM:. FAIRMOUNT,GA 
FRT TERMS:. PREPAID & ABSORBED 
SHIP VIA:.. NATIONWIDE 

SHIP TO: 34 
GSE LINING TECHNOLOGIES 
C/O FLUOR DANIEL FERNALD 
7400 WILLEY ROAD 

FERNALD 
PO: S 061110-01 

OH 45030 

03 0 -BENTOMAT 

030-BENTOMAT 

03 0 - BENTOMAT 
0 3 0 - BENTOMAT 

030-BENTOMAT 

0. - BENTOMAT 

030-BENTOMAT 

0 3 0 - BENTOMAT 
03 0 -BENTOMAT 

0 3 0 - BENTOMAT 
0 3 0 - BENTOMAT 
03 0 -BENTOMAT 

030-BENTOMAT 

0 3 0 - BENTOMAT 

ST 

ST 

ST 

ST 

ST 

ST 

ST 

ST 

ST 

ST 

ST 

ST 

ST 

ST 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

199829030 

199830030 

199830030 

199830030 

199830030 

199830030 

199830030 

199830030 

199830030 

199830030 

199830030 

199830030 

199830030 

199830030 

ORDER TOTALS . . . . . . . . . .  

TOTAL ITEMS . . . . . . . . . .  14 

00007605 150.0 15.0 2250.0 3143 

00007645 150.0 15.0 2250.0 3126 

00007647 150.0 15.0 

00007648 150.0 15.0 

00007649 150.0 15.0 

00007694 150.0 15.0 

00007697 150.0 15.0 

00007698 150.0 15.0 

00007701 150.0 15.0 

00007706 150.0 15.0 

00007708 150.0 15.0 

2250.0 3130 

2250.0 3120 

2250.0 3165 

2250.0 3143 

2250.0 3152 

2250.0 3123 

2250.0 3151 

2250.0 3126 

2250.0 3100 

00007716 150.0 15.0 2250.0 3070 

00007723 150.0 15.0 2250.0 3083 

00007737 150.0 15.0 2250.0 3093 



P A C K I N G  L I S T  

-. 
COLLOID ENVIRONMENTAL TECH co ORDER NO:.. 000087494 

0 WEST SHURE DRIVE ORDER DATE: 7/02/98 
INGTON HEIGHTS IL 60004 SHIP DATE:. 7/24/98 

SOLD TO: 001376 
GSE LINING TECHNOLOGYf INC. 
19103 GUNDLE ROAD 

HOUSTON TX 77073 

2061 

SHIP FROM:. FAIRMOUNT,GA 
FRT TERMS:. PREPAID & ABSORBED 
SHIP VIA:.. NATIONWIDE 

SHIP TO: 34 
GSE LINING TECHNOLOGIES 
C/O FLUOR DANIEL FERNALD 
7400 WILLEY ROAD 

FERNALD OH 45030 I 
PO: S 061110-01 

)30-BENTOMAT ST SFT SF 199829030 00007611 150.0 15.0 2250.0 3173 I 
)30-BENTOMAT ST SFT SF 199829030 00007622 150.0 15.0, 2250.0 3067 I 
130-BENTOMAT ST SFT SF 

130-BENTOMAT ST SFT SF 

BENTOMAT ST SFT SF 

ST SFT SF 

130-BENTOMAT ST SFT SF 

130-BENTOMAT ST SFT SF 

130-BENTOMAT ST SFT SF 

330-BENTOMAT ST SFT SF 

330-BENTOMAT ST SFT SF 

930-BENTOMAT ST SFT SF 

030-BENTOMAT ST SFT SF 

030-BENTOMAT ST SFT SF 

ORDER TOTALS . . . . . . . . . .  
TOTAL ITEMS . . . . . . . . . .  

193830030 00007655 150.0 15.0 2250.0 3132 

199830030 00007685 150.0 15.0 2250.0 3156 

199830030 00007690 150.0 15.0 2250.0 3128 

199830030 00007691 150.0 15.0 2250.0 3111 

199830030 00007692 150.0 15.0 2250.0 3126 

199830030 00007693 150.0 15.0 2250.0 3185 

199830030 00007695 150.0 15.0 2250.0 3127 

199830030 00007696 150.0 15.0 2250.0 3180 

199830030 00007702 150.0 15.0 2250.0 3096 

199830030 00007703 150.0 15.0 2250.0 3143 

199830030 00007710 150.0 15.0 2250.0 3007 

199830030 00007740 150.0 15.0 2250.0 3077 

14 

008192 



P A C K I N G  L I S T  

COLLOID 'ENVIRONMENTAL TECH CO ORDER NO:. . 000087495 
1350 WEST SHURE DRIVE . ORDER DATE: , 7/02/98 
'-.L I NGTON HEIGHTS IL 60004 SHIP DATE:. 7/24/98 

SOLD TO: 001376 
GSE LINING TECHNOLOGY, INC. 
19103 GUNDLE ROAD 

HOUSTON TX 77073 

SHIP FROM:. FAIRMOUNT,GA 
FRT TERMS:. PREPAID t ABSORBED 
SHIP VIA:.. NATIONWIDE 

SHIP TO: 34 
GSE LINING TECHXOLOGIES 
C/O FLUOR DANIEL FERNALD 
7400 WILLEY ROAD 

FERNALD 
PO: S 061110-01 

OH 45030 

030-BENTOMAT ST SFT SF 199829030 00007604 150.0 15.0 2250.0 3122 

030-BENTOMAT ST SFT SF 199829030 00007610 150.0 15.0 2250.0 3118 

030-BENTOMAT ST SFT SF 199829030 00007612 150.0 15.0 2250.0 3082 

030-BENTOMAT ST SFT SF 199829030 00007625 150.0 15.0 2250.0 3097 

030-BENTOMAT ST SFT SF 199829030 00007627 150.0 15.0 2250.0 3045 

J-BENTOMAT ST SFT SF 199830030 00007646 150.0 15.0 2250.0 3194 

030-BENTOMAT ST SFT SF 199830030 00007688 150.0 15.0 2250.0 3150 

030-BENTOMAT ST , SFT SF 199830030 00007689 150.0 15.0 2250.0 3138 

030-BENTOMAT ST SFT SF 199830030 00007699 150.0 15.0 2250.0 3120 

030-BENTOMAT ST SFT SF 199830030 00007700 150.0 15.0 2250.0 3133 

030-BENTOMAT ST SFT SF 199830030 00007705 150.0 15.0 2250.0 3034 

030-BENTOMAT ST SFT SF 199830030 00007738 150.0 15.0 2250.0 3112 

030-BENTOMAT ST SFT SF 199830030 00007742 150.0 15.0 2250.0 3082 

030-BENTOhAT ST SFT SF 199830030 00007888 150.0 15.0 2250.0 3032 

ORDER TOTALS . . . . . . . . . .  

TOTAL ITEMS . . . . . . . . . .  14 
I 



P A C K I N G  

COLLOID ENVIRONMENTAL TECH CO 
0 WEST SHURE DRIVE 
NGTON HEXGHTS IL 60004 

SOLD TO: 001376 
GSE LINING TECHNOLOGY, INC. 
19103 GUNDLE ROAD 

HOUSTON TX 77073 

L I S T  

ORDER NO:.. 000087496 
ORDER DATE: 7/02/98 
SHIP DATE:. 7/24/98 

SHIP FROM : . FAIRMOUNT, GA 
FRT TERMS:. PREPAID & ABSORBED 
SHIP VIA:.. NATIONWIDE 

SHIP TO: 34 
GSE LINING TECHNOLOGIES 
C/O FLUOR DANIEL FERNAJLD 
7400 WILLEY ROAD c1 

FERNALD OH 45030 
PO: S 061110-01 

30-BENTOMAT ST SFT SF 199829030 00007592 150.0 15.0 2250.0 3107 

30-BENTOMAT ST SFT SF 199829030 00007596 150.0 15.0 2250.0 3113 

30-BENTOMAT ST SFT SF 199829030 00007599 150.0 15.0 2250.0 3136 

30-BENTOMAT ST SFT SF 199829030 00007601 150.0 15.0 2250.0 3102 

BENTOMAT ST SFT SF 199829030 00007602 150.0 15.0 2250.0 3173 

SFT SF 199829030 00007603 150.0 15.0 2250.0 3093 D - .t-BENTOMP,T ST 
30-BENTOMAT ST SFT SF 199829030 00007606 150.0 15.0 2250.0 3119 

130-BENTOMAT ST SFT SF 199829030 00007615 150.0 15.0 2250.0 3098 

130-BENTOMAT ST SFT SF 199829030 00007624 150.0 15.0 2250.0 3067 

130-BENTOMAT ST SFT SF 199830030 00007704 150.0 15.0 2250.0 3125 

130-BENTOMAT ST SFT SF 199830030 00007883 150.0 15.0 2250.0 3020 

130-BENTOMT ST SFT SF 199830030 00007884 150.0 15.0 2250.0 3016 

130-BENTOMAT ST SFT SF 199830030 00007885 150.0 15.0 2250.0 3004 

130-BENTOMAT ST SFT SF 199830030 00007886 150.0 15.0 2250.0 3009 

ORDER TOTALS . . . . . . . . . . .  

TOTAL ITEMS . . . . . . . . . .  14 

b . I  

'. . 



~~ 

w 

P A C K I N G  L I S T  

COLLOID ENVIRONMENTAL TECH co 
1350 WEST SHURE DRIVE 

. =INGTON HEIGHTS IL 60004 
- 

SOLD TO: 001376 
GSE LINING TECHNOLOGY, INC. 
19103 GUNDLE ROAD 

HOUSTON TX 77073 

ORDER NO:.. 000087497 
ORDER DATE: 7/02/98 
SHIP DATE:. 7/27/98 

SHIP FROM:. FAIRMOUNT,GA 
FRT TERMS:. PREPAID & ABSORBED 
SHIP VIA:.. NATIONWIDE 

SHIP TO: 34 
GSE LINING TECHNOLOGIES 
C/O FLUOR DANIEL FERNALD 
74 0 0 W ILLEY ROAD 

FERNALD 
PO: S 061110-01 

OH 45030 

030-BENTOMAT ST 

030-BENTOMAT ST 

030-BENTOMAT ST 

030-BENTOMAT ST 

030-BENTOMAT ST 

C -  &-BENTOMAT ST 

030-BENTOMAT ST 

030-BENTOMAT ST 

030-BENTOMAT ST 

030-BENTOMAT ST 

030-BENTOMAT ST 

030-BENTOMAT ST . 

030-BENTOMAT ST 

030-BENTOMAT ST 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

ORDER TOTALS . . . . . . . . . .  

TOTAL ITEMS . . . . . . . . . .  

199829030 

199829030 

199829030 

199829030 

199829030 

199829030 

199829030 

199830030 

199830030 

199830030 

199830030 

199830030 

199830030 

199830030 

00007600 

00007607 

00007608 

00007609 

00007619 

00007626 

00007634 

00007671 

0000774 6 

00007859 

00007860 

'0000786 1 

00007873 

00007882 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

1 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

3115 

2933 

3128 

3 1552 

3038 

3130 

3106 

3015 

3011 

3025 

3032 

3 003 

14 

000175 



P A C K I N G  L I S T  

COLLOID ENVIRONMENTAL TECH CO 
0 WEST SHURE DRIVE 
INGTON HEIGHTS IL 60004 

SOLD TO: 001376 
GSE LINING TECHNOLOGY, INC. 
19103 GUNDLE ROAD 

HOUSTON TX 77073 

2 0 6 1  
_. 

ORDER NO:.. 000087498 
ORDER DATE: 7/02/98 
SHIP DATE:. 7/27/98 

SHIP FROM: . FAIRMOUNT, GA 
FRT TERMS:. PREPAID & ABSORBED 
SHIP VIA:.. NATIONWIDE 

SHIP TO: 34 
GSE LINING TECHNOLOGIES 
C/O FLUOR DANIEL FERNALD 
7400 WILLEY ROAD 

FERNALD 
PO: S 061110-01 

OH 45030 

)30-BENTOMAT ST SFT SF 199829030 00007620 150.0 15.0 2250.0 3120 

)30-BENTOMAT ST SFT SF 199829030 00007621 150.0 15.0 2250.0 3128 

)30-BENTOMAT ST SFT SF 199830030 00007707 150.0 15.0 2250.0 3092 

130-BENTOMAT ST SFT SF 199830030 00007829 150.0 15.0 2250.0 3060 

BENTOMAT ST SFT SF 199830030 00007838 150.0 15.0 2250.0 3064 

SFT SF 199830030 00007845 150.0 15.0 2250.0 2908 )>d-BENTOMAT ST 

130-BENTOMAT ST SFT SF 199830030 00007858 150.0 15.0 2250.0 3015 

130-BENTOMAT ST SFT SF 

130-BENTOMAT ST SFT SF 

130-BENTOMAT ST SFT SF 

130-BENTOMAT ST SFT SF 

130-BENTOMAT ST SFT SF 

13 0 - BENTOMAT ST SFT SF 

330-BENTOMAT ST SFT SF 

ORDER TOTALS . . . . . . . . . .  

TOTAL ITEMS . . . . . . . . . .  

199830030 00007870 150.0 15.0 2250.0 3049 

199830030' 00007871 150.0 15.0 2250;O 3040 

199830030 00007872 15'0.0 15.0 2250.0 3023 

199830030 00007874 150.0 15.0 2250.0 3027 

199830030 00007875 150.0 15.0 2250.0 3040 

199830030 00007880 150.0 15.0 2250.0 3014 

199830030 00007881 150.0 15.0 2250.0 3014 

14 

. . .  



P A C K I N G  L I S T  

COLLOID ENVIRONMENTAL TECH co 
1350 WEST SHURE DRIVE 

-1NGTON HEIGHTS IL 60004 

SOLD TO: 001376 
GSE LINING TECHNOLOGY, INC. 
19103 GUNDLE ROAD 

HOUSTON TX 77073 

ORDER NO:.. 000087499 
ORDER DATE: 7/02 /98  
SHIP DATE:. 7/27 /98  

SHIP FROM:. FAIRMOUNT,GA 
FRT TERMS:. PREPAID & ABSORBED 
SHIP VIA:.. NATIONWIDE 

SHIP TO: 34 ' . 
GSE -LINING TECHNOLOGIES 
C/O FLUOR DANIEL FERNALD 
7400 WILLEY ROAD 

FERNALD OH 45030 
PO: S 0 6 1 1 1 0 - 0 1  

030-BENTOMAT ST SFT SF 

030-BENTOMAT ST SFT SF 

030-BENTOMAT ST SFT SF 

030-BENTOMAT ST SFT SF 

030-BENTOMAT ST SFT SF 

020-BENTOMAT ST SFT SF 

0 3 0 -BENTOMAT 

030-BENTOMAT 

030-BENTOMAT 

0 3 0 - BENTOMAT 

030-BENTOMAT 

030-BENTOMAT 

0 3 0 - BENTOMAT 
0 3 0 - BENTOMAT 

ST 

ST 

ST 

ST 

ST 

ST 

ST 

ST 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

ORDER TOTALS . . . . . . . . . .  

TOTAL ITEMS . . . . . . . . . .  

199829030 

199829030 

193830030 

199830030 

199830030 

199830030 

199830030 

199830030 

199830030 

199830030 

199830030 

199830030 

199830030 

199830030 

14  

00007617 150.0  1 5  .SO 

00007618 150 .0  1 5 . 0  

00007815 150.0 1 5 . 0  

00007822 150 .0  1 5 . 0  

00007831 150 .0  1 5 . 0  

00007832 150.0 1 5 . 0  

00007847 150 .0  1 5 . 0  

00007848 150.0 15 .0  

00007850 150.0 1 5 . 0  

00007862 150 .0  1 5 . 0  

00007869 150.0 1 5 . 0  

00007876 150 .0  1 5 . 0  

00007877 150.0 15 .0  

00007878 150.0 1 5 . 0  

\ 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0  

2250.0 

3 0 5 1  

3078 

314b 

3089 

3047 

3030 

3049 

3040 

2999 

3017 

3014 

3004 



- 
P A C K I N G  

COLLOID ENVIRONMENTAL TECH Co 
WEST SHURE DRIVE 

INGTON HEIGHTS IL 60004 

SOLD TO: 001376 
GSE LINING TECHNOLOGY, INC. 
19103 GUNDLE ROAD 

HOUSTON TX 77073 

L I S T  

2061 
ORDER NO:.. 000087500 - *  

SHIP DATE:. 7/27/98 
' ORDER DATE: . 7/02/98 

SHIP FROM:. FAIRMOUNT,GA 
FRT TERMS:. PREPAID & ABSORBED 
SHIP VIA:.. NATIONWIDE 

SHIP TO: 34 
GSE LINING TECHNOLOGIES 
C/O FLUOR DANIEL FERNALD 
74'00 WILLEY ROAD 

FERNALD OH 45030 
PO: S 061110-01 

030-BENTOMAT 

030-BENTOMAT 

030-BENTOMAT 

030-BENTOMAT 

030-BENTOMAT 

030-BENTOMAT 

030-BENTOMAT 

030-BENTOMAT 

030-BENTOMAT 

030-BENTOMAT 

030-BENTOMAT 

030-BENTOhT 

ST 

ST 

ST 

ST 

ST 

ST 

ST 

ST 

ST 

ST 

ST 

ST 

ST 

ST 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

ORDER TOTALS . . . . . . . . . .  

TOTAL ITEMS . . . . . . . . . .  

199830030 00007816 150.0 15.0 2250.0 3086 

199830030 00007817 150.0 15.0 2250.0 3080 

193830030 00007818 150.0 15.0 2250.0 3109 

199830030 00007833 150.0 15.0 2250.0 3060 

199830030 00007835 150.0 15.0 2250.0 3068 

2250.0 3064 

2250.0 3052 

2250.0 3049 

2250.0 3001 

2250.0 3099 

2250.0 3033 

2250.0 3028 

199830030 00007887 150.0 15.0 2250.0 3012 

30 00007889 150.0 15.0 2250.0 3001 



. -  

P A C K I N G  L I S T  

COLLOID ENVIRONMENTAL TECH Co ORDER NO:.. 000087501 
1350 WEST SHURE DRIVE ORDER DATE: 7/02/98 
- ".,INGTON HEIGHTS IL 60004 SH1.P DATE:. 7/27/98 

SOLD TO: 001376 
GSE LINING TECHNOLOGY, INC. 
19103 GUNDLE ROAD 

HOUSTON TX 77073 

SHIP FROM:. FAIRMOUNT,GA 
FRT TERMS:. PREPAID & ABSORBED 
SHIP VIA:.. NATIONWIDE 

SHIP TO: 34 
GSE LINING TECHNOLOGIES 
C/O FLUOR DANIEL FERNALD 
7 4 0 0 W ILLEY ROAD 

FERNALD OH 45030 
PO: S 061110-01 

030-BENTOMAT ST SFT SF 
._ 

030-BENTOMAT ST SFT SF 

030-BENTOMAT ST SFT SF 

030-BENTOMAT ST SFT SF 

030-BENTOMAT ST SFT SF 

0- -BENTOMAT ST SFT SF 

030-BENTOMAT ST SFT SF 

030-BENTOMAT ST SFT SF 

030-BENTOmT ST SFT SF 

030-BENTOMAT ST SFT SF 

030-BENTOMAT ST SFT SF 

030-BENTOMAT ST SFT SF 

030-BENTOMAT ST SFT SF 

030-BENTOMAT ST SFT SF 

ORDER TOTALS . . . . . . . . . .  

TOTAL ITEMS . . . . . . . . . .  

199830030 00007819 150.0 15.0 ' 2250.0 3089 

199830030 00007820 150.0 15.0 2250.0 3104 

199830030 00007830 150.0 15.0 2250.0 3041 

2250.0 3064 

839 150.0 15.0 2250.0 3030 

846 150.0 15.0 2250.0 3071 

199830030 00007853 150.0 15.0 2250.0 3042 

00007855 150.0 15.0 2250.0 3010 

00007863 150.0 15.0 2250.0 3050 

199830030 00007864 150.0 15.0 2250.0 3044 

199830030 00007865 150.0 15.0 2250.0 3042 

199830030 00007891 150.0 15.0 2250.0 3060 

199830036 00007892 150.0 15.0 2250.0 3090 

00007893 150.0 15.0 2250.0 3065 19983003P 
I 



P A C K I N G  

COLLOID ENVIRONMENTAL TECH CO 
0 WEST SHURE DRIVE 
NGTON HEIGHTS IL 60004 

SOLD TO: 001376 
GSE LINING TECHNOLOGY, INC. 
19103 GUNDLE ROAD 

HOUSTON 

PO: S 061110-01 

.TX 77073 

L I S T  

ORDER NO:.. 000087502 
ORDER DATE: 7/02/98 
SHIP DATE:. 7/27/98 

SHIP FROM:. FAIRMOUNT,GA 
FRT TERMS:. PREPAID & ABSORBED 
SHIP VIA:.. NATIONWIDE 

SHIP TO: 34 
GSE LINING TECHNOLOGIES 
C/O FLUOR DANIEL FERNALD 
7400 WILLEY ROAD 

FERNALD OH 45030 

30-BENTOMAT ST SFT SF 

30-BENTOMAT ST SFT SF 

30-BENTOMAT ST SFT SF 

30-BENTOMAT ST SFT SF 

ENTOMAT ST SFT SF 

SFT SF 

30-BENTOMAT ST 

30-BENTOMAT ST 

30-BENTOMAT ST 

30-BENTOMAT ST 

30-BENTOMAT ST 

30-BENTOMAT ST 

30-BENTOMAT ST 

30-BENTOMAT ST 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

ORDER TOTALS . . . . . . . . . .  
TOTAL ITEMS . . . . . . . . . .  

199830030 

199830030 

199830030 

199830030 

199830030 

199830030 

19983 0030 

199830030 

199830030 

199830030 

19983 0030 

19983 0030 

199830030 

19983 0030 

000078 14 

00007821 

00007823 

00007824 

00007840 

00007841 

00007842 

00007844 

00007854 

0 0 0 0 7 8 5 6 

00007857 

00007894 

00007896 

00007897 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

3150 

3084 

3067 

3074 

3021 

3051 

3034 

3014 

3049 

3079 

3078 

3060 

3032 

3082 

14 



. E  

P A C K I N G  L I S T  

COLLOID ENVIRONMENTAL TECH co 
1350 WEST SHURE DRIVE 
'?LINGTON HEIGHTS IL 60004 

SOLD TO: 001376 
GSE LINING TECHNOLOGY, INC. 
19103 GUNDLE ROAD 

HOUSTON TX 77073 

ORDER NO:.. 000087503 
ORDER DATE: 7/02/98 
SHIP DATE:. 7/27/98 

SHIP FROM:. FAIRMOUNT,GA 
FRT TERMS:. PREPAID & ABSORBED 
SHIP VIA:.. NATIONWIDE 

SHIP TO: 34 
GSE LINING TECHNOLOGIES 
C/O FLUOR DANIEL FERNALD 
7400 WILLEY ROAD 

FERNALD 
PO: S 061110-01 

OH 45030 

030-BENTOMAT ST SFT SF 199830030 00007825 150.0 15.0 2250.0 3081 

030-BENTOMAT ST SFT SF 199830030 00007826 150.0 15.0 2250.0 3081 

030-BENTOMAT ST SFT SF 199830030 00007827 150.0 15.0 2250.0 3096 

030-BENTOMAT ST SFT SF 199830030 00007843 150.0 15.0 2250'.0 3014 

L -BENTOMAT ST SFT SF 199830030 00007895 150.0 15.0 2250.0 3055 

ORDER TOTALS . . . . . . . . . .  

TOTAL ITEMS . . . . . . . . . .  6 



2061 
-.- 

GEOSYNTHETIC CLAY LINER 
QUALITY TEST RESULTS 



\ 
\;. I '  

I 

I)CCtFR m 1 F T 2  
8/04/98 6:44:5S 

FA1 M3Jh7, CA 
P.O. Box 88 
fA1IUlOUW GA 30119 

0 R D E R I 000087482 

KAmiAL M no. 

OlO-BtNWAT ST 
0 1 O - B r n T  SI 
010-BCXICIUT R 
0 1 0 4 m r  R 
010-BCXICIUT S? 
010-BWMAT Sr 
0 1 0 - B m T  ST 
01O-BDTIWT R 
0 1 0 - B m T  S? 
O I O - B D I ~ W T  
010-BCXICIUT ST 
010-EDmrAT SI 
O l O - s m T  a 
O1O-ssmT ST 

H O f E :  

199810010 
199810010 
199810010 
199810010 
199829010 
199829010 
199829010 
199829010 
199829010 
199829010 
199829010 
199829010 
199829010 
199819010 

R O L L N o  BWIQNITE 
KASSIARE.4 
0.15 lblsqft 
UlM D 5991 

00001644 1.02 
00001641 1.02 
00001 640 1.02 
00007619 1.02 
00007s91 1.04 
00001582 1.02 
00007581 1.02 
00001517 1.02 
00001516 1.02 
00001515 1.02 
00001566 1.00 
00001561 1.00 
00001556 ' 1 .oo 
00007555 1.00 

CRAB 
ELONGATION 
lo\ l'ypical 
ASTW D 4612 

15.20 
15.20 
lS.20 
15.20 
11.60 
11.60 
11.60 
11.60 
11.60 
11.60 
11.60 
11.60 
11.60 
11.60 

COLII)ID ENVIROHWENAL TECH CO 

CCL dALITY DATA 

CRAB 
m m  
90 lbs 
ASRl D 4612 

124.80 
124.80 
124.80 
124.80 
116.00 
116.80 
116.80 
116.80 
116.80 
116.80 
116.80 
116.80 
116.80 
116.80 

Aq asterisk indicates the actual test done on the roll and the roll tested. 
I f  an asterisk is not present, test results are based on the previous roll tested. 
)(ass Area and Koisture content are tested a minimum of every 40,OOOsf. 
C r a b  Strength is tested a minimum of every 200.000sf. 
Bentonite )(ass/Area is reported at O\ moisture cont ent. 
C r a b  Elongation is tested a minimum of every 200,000sf. 

I 

PEEL 
STRDIFRl 
15 lbs 
ASIW 0 1612 

26.10 
26.10 
26.10 
16.10 
40.30 
40.10 
40.10 
40.50 
40.50 
40.50 
14. 10 
34.30' 
35.60 
15.60 

K O I S M l E  

25\ Qpical 
A S R l  0 4641 

26.70 
26.10 
26.10 
26.10 
21.11 

, 24.12 
21.12 
24.12 
24.12 
24.12 
24.30 
21.10 
24.10 
24.10 

PAGE: 1 

SHlP To: CSE LINING TE€HNOI.LGlES 
C/O FWOR DANIEL FWALD 
f ERNALD OH 

FREE SWELL 
24 msltg 

ASRl D 
5890 

10.00 
IO. 00 
30.00 
10.00 
19.00 
15.00 
35.00 
15.00 
15.00 
15.00 
44.00 
44.00 
44.00 
44.00 

f W I D  LOSS 
18HL KAX. 
ASIHD 5891 

11.02 
11.02 
13.01 

12.78 
11.90 
11.90 
11.90 
11.90 
11.90 
12.16 
12.16 
11.16 
12.76 

11.02 ~ 



p 3 3 2  q m r r 2  
tit4198 7:25:37 

FAlIMCUNT..CA 
P.O. Box 88 
PAI!WUUT CA 10119 

0 R D E R I 000087485 

IUWlAL LOT Ho. 

010-6MQBT SI 
030-BWIWAT ST 
030-BammAT ST 
0 3 0 - B m T  !3 
010-6-T !3 
Ol0-6WlWAT ST 
010-6XMAT SI 
OIO-BDiTMT SP 
010-BWKYUT SI 
030-BWIWAT ST 
01O-BWKYUT ST 
030-BamMT ST 
0 1 0 - 6 h ~ T  ST 
O I O - B ~ T  ST 

0' a 
0 
P 
00 
?P 

199829010 
199829030 
199829030 
199829030 
199829030 
199829030 
199829030 
199829030 
199829030 
199819010 
199829030 
199829030 
199829030 
199829010 

ROLL No BMONITE 
MSSIARFA 
0.15 lblsqft 

D 5991 

00007616 1.09' 
00007623 1.01 
00007595 1.04 
00001594 1.04 
00007589 1.04 
00007588 1.04 
00007587 1.04 
00007586 1.04' 
00007579 1.02 
00001510 1.02' 
00007569 1.00 
00007568 1 .oo 
00007557 1.00 
00007554 1.00' 

CRAB 
ELONGATION 
101 Typical 
CSM D 4612 

14.40' 
13.60 
13.60 
13.60 
11.60 
11.60 
13.60 
11.60 
13.60 
13.60 
13.60 
11.60 
13.60 
13.60 

COLLOID EHVIRONIEWTAL TECH CO 

CRAB 
m m  
90 lbs 
ASTH D 4632 

112.20' 
116.80 
116.80 
116.80 
116.80 
116.80 
116.80 
116.80 
116.80 
116.80 
116.80 
116.80 
116.80 
116.80' 

An asterisk indicates the actual test done on the roll and the roll tested. 
If an asterisk is not present, test results are based on the previous roll tested. 
b s s  k e a  and lloisture content are tested a minimum of every 40,000sf. 
Grab Strength is tested a minimum of every 200,OOOsf. 
Bentonite Kisslkea is reported at O\ moisture tont ent. 
Grab Elongation is tested a minimum of every 200,000sf. 

PEEL 
STREHGRl 
15 lbs 
ASTn D 4632 

41.60' 
31.80 
28.60 
28.60' 
40.30 
40.30 
40.10 
40.10' 
40.10 
40. 50' 
14.30 
34.30 
11.60 
35.60' 

DISRlRE 

25\ Typical 
AMW D 4641 

18.30' 
24.70 
24.31 
24.11 
24. I1 
24.31 
24.31 
24.31' 
24.12 
24.32' 
24.30 
24.30 
24.10 
24.30' 

PAGE: 1 

SHIP TO: CSE LININC TCCHNOLOCIES 
C/O FWOR DANIEL F W  
PERNALD OH 

FREE SWaL 
20 msl2g 

ASl?l D 
5890 

10.00 
30. 00 
29.00 
29.00 
29.00 
29.00 
29.00 
29.00' 
15.00 
35.00' 
44.00 
44.00 
44.00 
44.00' 

FLUID LOSS 
18HL MAXux. 
ASnm 5891 

13.02' 
12.44 
12.18 
12.78 I 

12.78 
12.78 
12.78 
12.78' 
11.90 
13.90' 
12.76 
12.76 
12.76 
11.16 



F A I r n , Q  
P.O. KX 88 
FAIR));liKI u IO119 

0 R D E R I 000087486 

KATERIAL WT No. 

OIO-BHRXAT ST 
03O-BDmRuT ST 
010-BWKMT ST 
010-BWKMT SI 
010-BMWAT ST 
03O-BRtTQMT ST 
0 3 0 - B D ~ T  ST 
0 1 0 - B W A T  ST 
010-6SPWT SI 
0 1 0 - 6 5 ~ T  ST 
0 1 0 - f i m T  ST 
OlO-fiDTCIuT ST 
0 1 0 - B m T  ST 
010-BWKMT ST 

NUTE: 

199829030 
199829010 
199829010 
199829010 
199829010 
199829030 
199829030 
199829030 
199829030 
199829010 
199829010 
199829010 
199829010 
199829030 

ROLL No BEHIOHITE 
WSIARU 
0.75 l b l s q f t  
ASlN D 5993 

00007597 1.04 
00007593 1.04 
00007590 1.04 
00007585 1.02 
00007583 1.02 
00007580 1.02 
00007578 1.02 
00007574 1.02 
00007571 1.02 
00001572 1.02 
00001SJl 1.02 
00007562 1.00 
00001559 1.00 
00007558 1.00 

GRAB 
EIIINCATION 
101 Typical 
ASRI D 4612 

13.60 
11.60 
11.60 
13.60 
13.60 
13.60 
11.60 
11.60 
13.60 
13.60 
11.60 
13.60 
11.60 
11.60 

COUOID ENVIRONWEHPAL TECH CO 

CCL QliALIlY MTA 

GRAB 
STRENGTH 
90 lbs 
AsRl D 1632 

116.80 
116.80 
116.80 
116.80 
116.80 
116.80 
116.80 
116.80 
116.80 
116.80 
116.80 
116.80 
116.80 
116.80 

An asterisk indicates the actual test &ne on the r o l l  and the r o l l  tested. 
I f  an asterisk is not present, test results are based on the previous r o l l  tested. 
Mass Area and Hoisture content are tested a minimum of every 40,OOOsf. 
Grab Strength is tested a minimum of every 200,000sf. 
6entonite Hasslhrea is reported at O\ moisture cont ent. 
Grab Elongation is tested a minimum of every 200,000sf. 

PEEL 
m m  
15 l b s  
A S M  D 4612 

28.60 
40.10 
40.30 
40.10 
40.10 
40.10 
40.10' 
40.50 
40.50 
40.50 
40.50 
14.10 
15.60 
35.60 

KOISRlRE 

25\ Typical 
AsRl D 4643 

21.31 
24.11 
24.31 
24.12 
24.32 
24.32 
24.32 
24.32 
24.12 
24.12 
24.32 
24.10 
24.30 
24.10 

PAGE: 1 

SHIP TO: CSE LINING TECWpXIES 
C/O F W O R  DANIEL F W D  
FERNALD OH 

FREE WELL 
24 ~ 1 2 9  

ASIW D 
5890 

29.00 
29.00 
29.00 
35.00 
35.00 
35.00 
15.00 
15.00 
15.00 
15.00 
15.00 
44.00 
4 t .00  
44.00 

FLUID LOSS 

ASRLD 5891 
lam, w. 

12.78 
12.78 
12.78 
11.90 
11.90 
1J.90 
13.90 
13.90 
11.90 
13.90 
13.90 
12.76 
12.76 
12.76 



F A l W , G A  

F b l ~  GA 10119 
P.O. BOX a8 

0 R D E R 1 000087487 

MTERlU M Ho. 

199810010 
199810010 
199810030 
199810030 
199810010 
199810010 
199810010 
199810010 
199810010 
199810010 

199829010 
199829010 

199a29010 

199a29010 

ROLL No BDflUITE 
UASSIARFA 
0.75 lblsqft 
ASlW D 5991 

00007687 1.02 
00007686 1.02 
00007684 1.11 
00007680 1.11 
00007679 1.11 
00007677 1.11 
00007614 1.11 
00007671 1.11 
00007667 1.02 
00007657 1.02 
00007584 1.02 
00007565 1.00 
00007564 1.00 
00007561 1.00 

COLLOID DNIROHnWAL. TECH CO 

CCL QUhITY DATA 

CluB 
ELONGATION 
101 Typical 
Mill D 4612 

12.40 
12.40 
12.40 
12.40 
12.40 
12.40 

. 12.40 
12.40 
12.40 
14.40 
11.60 
11.60 
11.60 
11.60 

CRAB 
m m  
90 Ibs 
ASlW D 4612 

111.60 
111.60 
111.60 

. 111.60 
111.60 
111.60 

' 111.60 
111.60 
111.60 
112.20 
116.80 

116.80 
ii6.ao 

ii6.ao 

PEEL 
STRENGTH 
15 lbs 
AS'IM D 4612 

19.40 
19.40 
41.70 
41.70 
41.70 
41.10' 
46.10 
46.10 
50. 20 
46.60 
40.10 
14.30 
14.10 
14.10 

* 
An asterisk indicates the actual test done on the roll and the roll tested. 
If an asterisk is not present, test results are based on the previous roll tested. 
b s s  &ea and bisture content are tested a minimum of every 40,OOOsf. 
Crab Strength is tested a minimum of every 200,OOOsf. 
htonite hbsslkea is reported at 01 moisture cont ent. 
Crab Elongation is tested a minimum of every 200,OOOsf. 

' * *  Fnd of Report ' * '  

KOlSRlRE 

251 Typical 
A S W  D 4641 

24.20 
24.20 
22.90 
22.90 
22.90 
22.90 
22.90 
22.90 
25.00 
25.00 
24.32 
24.30 
24.10 
24.10 

PACE: 1 

SHIP TO: CSE LINING TECHNOIM;lES 
C/O FLUOR DANIEL FERNALD 
FERNNQ OH 

FREE SWELL 
21 msl2g 

W D  
5890 

26.00 
26.00 
24.00 
24 .OO 
24.00 
24.00 
24.00 
24.00 
11.00 
31.00 
15.00 
44.00 
44.00 
44.00 

FWID LOSS 
l8ML Iux. 
ASTHD 5891 

11.58 
11.58 
11.40 
11.40 I 

11.40 
11.40 
11.40 
11.40 

11.80 
11.90 
12.76 
12.76 
12.76 

11.a0 



~ G 1 r r 2  QcTIFr2 
6:04/98 1:26:16 

FAIlWUttT.CA 
P.O. Box 88 
F A I W  CA 10119 

0 R D E R I 000081488 

lUm1 All LOT No. 

01O-fifNWkT SI 
010-BDrmUT SI 
010-B-T SP 
OlO-BWKXAT ST 
OIO-BWKUT ST 
010-BIXRIRT ST 
010-BwpaUT SI 
010-BWIWAT ST 
030-BEXKRUT ST 
0 1 0 - B m T  5l' 
010-BMRMT R 
0 1 0 - S r n T  R 
OIO-BIXRIRT ST 
010-B-T SI 

W E :  

199810010 
199810010 
199810010 
199810010 
199810010 
199810010 
199810010 
199810010 
199810010 
199810010 
199810010 
199810010 
199810010 
199810010 

ROLL No BamlNITE 
lusSlAREA 
0.75 lblsqft 

D 5991 

00007681 - 1.11 
00007682 1.11 
00001678 1.11 
00001676 1.11 
00007675 1.11 
00001 669 1.11' 
00007664 1.02 
00007661 1.02 
00007662 1.02 
00007661 1.02 
00001660 1.02 
00001659 1.02 
00001658 1.02 
00007650 1.08 

CRAB 
EIDWTION 
10\ Typical 
AS'RI D 4612 

12.10 
12.40 
12.40 
12.40 
12.10 
12.10 
12.10 
12.40 
12.40 
12.10' 
14.40 
14.40 
14.40 
14.40 

CRAB 
STRENCM 
90 lbs 
AS'N D 4612 

111.60 
111.60 
111.60 
111.60 
111.60 
111.60 
111.60 
111.60 
111.60 
111.60' 
112.20 
112.20 
112.20 
112.20 

An asterisk indicates the actual test done on the roll and the roll tested. 
If an asterisk is not present, test results are based on the previous roll tested. 
)lass Area and Moisture content are tested a minimum of every 4O.OOOsf. 
Grab Strength is tested a minimum of every 200,000sf. 
Bentonite bsslkea is reported at O\ moisture cont ent. 
Crab Elongation is tested a minimum of every 200,OOOsf. 

0 
0 a 
P co cr 

"' End of Report 

PEEL 
STRENCM 
15 lbs 
ASlU D 1612 

41.70 
11.10 
41.70 
16.30 
46.10 
46.10' 
50.20 
50.20 
50.20 
50.20' 
46.60 
46.60 
46.60 
17.70 

x01SNRe 

25\ Typical 
ASlU D 1611 

22.90 
22.90 
22.90 
22.90 
11.90 
22.90' 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
24.80 

PAGE: 1 

SHIP ID: CSE LINING TECtCNOUGIK 
C/O FUMR DANlEL FERNALD 
FUWALD OH 

FREE SWELL 
21 us129 

A S T H D  
5890 

24 .oo 
24.00 
24.00 
21.00 
11.00 
21 .OO' 
11.00 
31.00 
13.00 
31.00 
11.00 
11.00 
11.00 
30.00 

FLUID UlSS 
18KLMX. . 
m 5891 

11.40 
11.40 
11.40 ' 

11.40 e 

11.10 . 
11.40' 
11.80 
11.80 
11.80 
11.80 
11.80 
11.80 
11.80 
11.02 



gxrFr2 QcT1m2 
6/04/98 7:26:52 

FAlMXJNT.CA 
P.O. Box 88 
F A I M X M  

COUOIO DNHVIROKMRtTAL TECH CO 

CCL -ITl MTA 

CA 10139 

0 R D E R I 0000874tl9 

HAWIN. m no. 

199810030 
199830030 
199810030 
199810030 
199810010 
199810010 
199830010 
199810030 
199810030 
199830010 
199810030 
199810030 
199810010 
199829010 

ROLL No B W I T E  
WSIARU 
0.75 l b l s q f t  
Am 0 5993 

00001751 .98 
00007750 .98 
00007744 1.02 
00007741 1.02 
00007739 1.02 
00007681 1.11 
00007672 1.11 
00001 670 1.11 
00001668 1.02 
00007666 1.02 
00007651 1.02' 
00007652 1.08 
00007651 1.08 
00007616 1.07 

GRAB 
aoNcATION 

ASRl D 4612 

14.00 
14.00 
14 .OO 
14.00 
14.00 
12.40 
12.40 
12.40 
12.40 
12.40 
14.40 
14.40 
14.40 
11.60 

101 Typical 

GRAB 
s€mmli 
90 lhs 
Am D 4612 

109.20 
109.20 
109.20 
109.20 
109.20 
111.60 
111.60 
111.60 
111.60 
111.60 
112.20 
112.20 
112.20 
116.80 

An asterisk indicates t h e  a c t u a l  test done on t he  r o l l  and t he  r o l l  tested. 
If an a s t e r i s k  is no t  present ,  test r e s u l t s  are based on the  previous r o l l  tested. 
lhse k e a  and lbieture content  are tested a mininun of every 10,000sf. 
Grab S t reng th  is t e s t e d  a m i n i m  of every 200,000sf. 
Bentoni te  l h s s k e a  is reported a t  Ot n o i s t u r e  cont ent. 
Grab Elongation is tested a m i n i m  of every 200,000sf. 

"' ad of Report '*' 

PEEL 
STRENGTH 
1s lh9  
Am D 4612 

31.70 
11.70 
42. 10 
42.30 
39.10 
41.70 
46.10 
46.30 
50.20 
S O .  20 
46.60' 
17.70 
11.70 
31.10 

HOISRIRE 

25\ Typical 
ASRl D 4643 

. 23.80 
21.80 
23.10 
21.10 
23.10 
22.90 
22.90 
22.90 
25.00 
25.00 
25.00' 
24.80 
24.80 

. 23.80 

PAGE: 1 

SHIP m: GSE LINING TECHNOLOGIES 
C/O F W R  DANIEL FERNALD 
F W  OH 

FREE WELL 
24 1 ~ 1 2 9  

U l U D  
5890 

25.00 
25.00 
25.00 
25.00 
25.00 
14.00 
14.00 
24.00 
33.00 
11.00 
13.00' 
30.00 
10.00 
13.00 

FLUID LOSS 
18lU Iux. 
)rsIwD 5891 

11.70 
11.70 
13.02 

. 13.02 I 

11.02 . 
13.40 
13.40 
11.40 
13.80 
11.80 
11.80' 
11.02 
13.02 
14.18 



. .: 

o.̂ c Fr2 QCTIF72 
6;64/98 1:21:08 

COLLOID DtVIROIMRiTAL TECH CO 

GCL @hLI'l'Y DATA 

FAIRIIOUhT.CA, 

FAIRIIOUhT GA 10119 
P.O. Box 88 

0 5 D E R 1 000081490 

MrnIM. M No. 

010-6DWAT ST 
0 1 0 - 6 ~ T  ST 
0 1 0 - B m T  ST 
0 1 0 - 6 E h ~ T  ST 
010-6DfIWAT ST 
010-BMUUT ST 
010-8WCMT ST 
010-BWTWAT ST 
0 1 0 - 6 D m T  ST 
010-BWKMT ST 
0 1 0 - B m T  ST 
010-BDITQUT ST 
01O-BWTtNT ST 
010-BWKMT ST 

N3TE: 

199810010 
199810010 
199810010 
199810030 
199810010 
199810010 
I99810010 
199810010 
199829010 
199829010 
199829010 
199829010 
199829010 
199829010 

ROLL No BENTONITE 
MSSIARRU 
0.15 lblsqft 
ASlM D 5991 

00001149 
00001148 
00007141 
00001141 
00001116 
00001114 
00007725 
00001665 
00001611 
00001611 
00001630 
00001629 
00001614 
OOOOJ611 

GRAB 
ELONGATION 
101 'rypical 
Am D 4612 

CRAB 
STRMlll 
90 lbs 
MI! D 4612 

109.20 
109.20 
109.20 
109.20 
109.20 
109.20 
109.20 
111.60 
116.80 
116.80 
116.80 
116.80 
116.80 
116.80 

PEEL UOlSRlRE FREE %ELL 
STRLNGTH 24 msl2g 
IS Ibs 25\ m i c a l  Am D 
A S R I  D 4612 Am D 4641 5890 

11.10' 
12.10 
42.10 
42.10' 
19.10 
19. IO 
10.20' 
50.20 
14.80 
14.80 
14.80 
14.80 
11.10 
11.10 

An asterisk indicates the actual test done on the roll and the roll tested. 
I f  an asterisk is not present. test results are based on the previous roll tested 
lhss Area and Moisture content are tested a minimum of every 40.000sf. 

SHIP ~: CSE LINING TECHWOLM;IES 
C/O FWOR DANIEL F W l U D  
FERNALD OH 

0 
0 
0 
P 
Qb 
CD 

End of Report I"  

1 

21.10 
21.10 
21.10 
21. IO 
24.40 
25.00 
24.10 
24.10 
24.10 
24.10 
21.80 
21.80 

PAGE: 1 

15.00 
15.00 
25.00 
25.00 
25.00 
25.00 
21 .oo 
11.00 
10.00 
10.00 
10. 00 
10.00 
11.00 
11.00 

F W I D  IbSS 
18HL IUT. 
A M  5891 

11.70' 
11.02 
11.02 
11.02 I 

11.02 
11.02 
11.18 
11.80 
12.44 
12.44 
12.44 
12.44 
14.18 
14.18 

I 



FA1RJCUW.Q 
K O . .  Box 88 
FAIRJCUWT Q 10139 

COLLOID DNIRONHENTAL TECH CO 

GCL QUALITY DATA 

1 . 0 R D E R I 000087491 

~ HATERIAL W? N o .  ROLL N o  B W I T E  GRAB CRAB PEEL 
, WSIARL4 EUlNCATION STRm STRENGTH 

0.75 lblsqft 101 Typical 90 lbs 15 lbs 
CSRl D 5991 ASIW D 4632 AsRl D 4612 Am D 4612 

199810030 
1B9810010 
1S~9810030 , 

1i~9810010 
199810030 
199810010 
1~~9830030 
199830030 
199830030 
15'9810010 
199810010 
199829010 
199829030 
199829010 

00007745 
00007715 
00007731 
00007710 
00007729 
00007717 
00007726 
00007724 
00007717 
00007656 
00007643 
00007635 
00007632 
00007628 

1.02 
1.02 
1.02' 
1.00 
1.00 
1.00 
1.00 
1.00 
1 .OO' 
1.02 
1.02 
1.01 
1.01 
1.01 

14.00 
14.00 
14.00 
14.00 
14.00 
14.00 
14.00 
14.00 
14.00 
14.40 
15.20 
13.60 
13.60 
11.60 

109.20 
109.20 
109.20 
109.20 
109.20 
109.20 
109.20 
109.20 
109.20 
112.20 
124.80 
116.80 
116.80 
116.80 

mi: I 

An asterisk indicates the actual test done on the roll and the roll tested. 
If an asterisk is not present, test  results are based on the previous roll tested. 
nass Area and Hoisture content are tested a minimum of every 40,OOOsf. 
Grab Strengtb is tested a minimum of every 200,000sf. 
Bentonite PlsslArea is reported at O\ moisture cont ent. 
Grab Elongat.ion is tested a minimum of every 200,000sf. 

h d  of Report 

42.30 
19.10 , 

39.10' 
30.20 
10.20 
30.20 
10.20 
28.40 
28.40' 
46.60 
26.10 
34.80 
14.80 
14.80' 

PAGE: 1 

SHIP To: CSE LINING TECKNOLOCIES 
C/O FLUOR DANIEL F W  
F W  OH 

FLUID WSS FREE !XLL H O I S N R E  
24 0d2g 18a m. 

25\ Typical ASR( D m 5891 
ASIW D 4641 5890 

21.10 
21.10 
23.10' 
24.40 
24.40 
24.40 
24.40 
24.40 
24.40' 
25.00 
26.70 
24.70 
24.70 
24.70 

25.00 
25.00 
25.00' 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
13.00 
10.00 
30.00 
30.00 
30.00 

11.02 
11.02 
11.02' 
11.18 ~ 

11.18 
11.18 
13.18 
13 * 18 
11.18' 
11.80 
11.02 
12.44 
12.44 
12.44 



pCGIFR acTlFr2 
6/04/98 7:27:41 

FAIRHaJUT,(;A 
P.O. Box 88 
FAIIWJMT B 10119 

0 R D E R I 000081192 

010-B-T ST 
010-BWFMT ST 
010-BWFMT SC 
OlO-BDfP3L4T 57 
010-B-T ST 
010-BWTWUT ST 
01O-BDtKWT ST 
010-BWKMT 
010-BWTWUT ST 
OIO-BEXKMT ST 
030-6-"rmUT ST 
010-EPKUfAT ST 
030-BWKMT ST 
010-6WlWt4T ST 

m: 

199810010 
199810010 
199810010 
199810010 
199810010 

199810030 
199810010 
199810010 
199830030 
199810010 
199810010 
199810010 
199810030 

i99a10010 

ROLLNo BWPONITE 
~ S / A J l ~  
0.7s lblsqft 
ASlM D 5993 

00007712 1 .oo 
00007711 1 .oo 
00007728 1.00 
00007722 1.00 
00007721 1.00 
00007720 1.00 
00007719 1 .oo 
0 0 0 0 7 ~  18 1.00 
00007715 1.05 
00007713 1 .os 
00001712 1.05 
00007711 1.05 
00007709 1.05 
00007654 1.02 

CRAB 
ELONGATION 
lo\ 'ILpical 
)sIw D 4612 

14.00 
14.00 
14.00 
14.00 
14.00 
14.00 
14.00 
14.00 
14.00 
14.00 
14.00 
14.00 
12.40 
14.40 

COLLOID OrVlROmAL TECH CO 

CCL ~UITY DATA 

CRAB 
m m  
90 Ibs 
&TU D 4612 

109.20 
109.20 
109.20 
109.20 
109.20 
109.20 
109.20 
109.20 
109.20 
109.20 
109.20 
109.20 
111.60 
112.20 

h asterisk indicates the actual test done on the roll and the roll tested. 
I f  M asterisk in not present, test reeults are based on the previous roll tested 
Hass Area and Moisture content are tested a minimum of every 40,000sf. 
Grab Strength is tested a minimum of every 200,OOOsf. 
kntcnite b s s k e a  is reported at OI moisture cont ent. 
Grac Elongation is tested a minimum of every 200.000sf. 

PEEL 
STRLHOIH 
15 lbs 
AS'Ili D 4612 

10. 20 
10.20 
10.20 
28.40 
28.40 
28.40 
28.40 
28.40 
28.00 
28.00 
28.00 
28.00 
15.10 
46.60 

HOISNRE 

25\ Typical 
A S I I  D 1641 

24.40 
21.40 
24.40 
24.10 
24.40 
24.40 
24.40 
24.40 
24.50 
24.50 
24.50 
24.50 
24.50 
25.00 

PAGE: 1 

SHIP To: GSE LINING TECHNOLM;IES 
C/O FLUOR DANIEL TERIW) 

FERNALD OH 

FREE SPELL 
24 ms12g 
&TU0 
5890 

24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24 .OO 
24.00 
24.00 
24.00 
24 .OO 
24.00 
24 .oo 
31.00 

FLUID UISS 
18% nu. 
AsRm 5891 

11.18. 
11.18 
11.18 
11.18 I 

11.18 
11.18 
11.18 
11.18 
13.08 
11.08 

11.08 
11.08 
13.80 

11.08 

0 
8 
8 
P 
cb 

"' End of Report 'I' 



F A I m , Q  
P.O. Box 88 
FA'- 

0 R D E R I 00008749:) 

Q 30139 

IX3T No. 

199810030 
199830030 
199830030 
199830030 
199830030 
199830030 
199830030 
199830030 
199830030 
199830030 
199830010 
199830030 
193830030 
1'39829010 

ROLL No BEMUNITE , 

IUSSIMLEA 
0.75 lblsqft 
M?l D 5993 

00007737 1.02 
00007723 1.00 
00007716 1.05 
00007708 1.05 
00007706 1.05 
00007701 1.05' 
00007698 1.02 
00007697 1.02 
00007694 1.02 
00007649 1.08 
00007648 1.08 
00007647 1.08 
00007645 1.08' 
00007605 1.07 

CRAB 
ELONGATION 
lot 'typical 
ASTtl D 4632 

14.00 
14.00 
14.00 
12.40 
12.40 
12.40 
12.40 
12.40 
12.40 
14.40 
14.40 
14.40 
14 .40' 
13.60 

COLWID WIRONIIWML TECH CO 

CCL QdllLITI DATA 

CRAB 
m m  
90 lbs 
ASM D 4612 

109.20 
109.20 
109.20 
111.60 
111.60 
111.60 
111.60 
111.60 
111.60 
112.20 
112.20 
112.20 
112.20' 
116.80 

6 

An asterisk indicates the actual test done on the roll and the roll tested. 
If an asterisk is not present, test results are based on the previous roll tested. 
t h s s  k e a  and lbisture content are tested a minimum of every 10,000sf. 
Crab Strength is tested a minimum of every 200.000sf. 
Bentonite Wasslkea is reported at Ot moisture cont ent. 
Crab Elongation is tested a minimum of every 200.000sf. 

PEEL 
STRENCTH 
15 lbs 
ASM D 4632 

19.10 
28.40 
28.00 
35.30 
35.30 
35.30 

. 35.30 
35.30 
35.30 
17.70 
17.70 
17.70 
17.70' 
36.50 

WOISRlRE 

25t Typical 
ASM D 4643 

23.10 
24.40 
24.50 
24.50 
24.50 
24.50' 
24.20 
24.20 
24.20 
24.80 
24. 80 
24.80 
24.80' 
23.80 

. 

PAC€: 1 
i 

, 

SHIP To: CSE LINING TECHNOLOGIES 
C/O F U R  MNIEL FERNALD 
€W OH 

R E €  SWEU 
24 ms12g 

M U D  
5890 

25.00 
24.00 
24.00 
24.00 
24.00 
24.00' 
26.00 
26.00 
26.00 
30.00 
30.00 
30.00 
30.00 

, 33.00 

, 
, 

€WID UlSS 
l8HL w. 
MlMD 5891 

13.02 
13.18 
11.08 
13.08 I 

13.08 . 

1r.58 

13.08' 
11.58 

11.58 
13.02 
13.02 
13.02 
13.02 
14.18 

h3 
0 
Q) 
Clr 



pcclm W I t T 2  
BIG4198 7:28:16 

COLWID WIRONHDtML TCCH CO PACE: 1 

CCL QUALITY DATA 

F A 1 W . Q  
P.O. BGX 88 
I A I M  Q 10119 

0 R D E R I OG0087494 

nAm1Al LOT No. ROLLNo BDlpoHITE CRAB CRAB 
IUSS/MPA EWNCATION STRm 
0.75 lbhqft lo\ Typical 90 lbs 
Ml! D 5991 ASIW D 4612 ASIW D 4612 

199810010 
199810010 
199810030 
199810030 
199830030 
199810030 
199810010 
199830030 
199810010 
199810010 
199810010 
199810010 
199829010 
199829010 

00007740 
00007110 
00007701 
00007702 
00007696 
00007695 
00001693 
00007692 
00007691 
00007690 

00007655 
00001622 
00007611 

000076as 

1.02 
1 .os 
1 .os 
1.05 
1.02 
1.02 
1.02 
1.02 
1.02 
1.02 
1.02' 
1.02 
1.01 
1.07 

14.00 
14.00' 
12.40 
12.40 
12.40 
12.40 
12.40 
12.40 
12.40 
12.40 
12.40 
14.40 
13.60 
11.60 

109.20 
109.20' 
111.60 
111.60 
111.60 
111.60 
111.60 
111.60 
111.60 
111.60 
111.60 
112.20 
116.80 
116.80 

MXE: I 

An asterisk indicates the actual test done on the roll and the roll tested. 
11 an asterisk is not present, test results are based on the previous roll tested. 
b s s  k e a  and Moisture content are tested a minimum of every 40,OOOsf. 
Crab Strength is tested a minimum of every 200.000sf. 
Bentonite bsslkrea is reported at O\ moisture cont ent. 
Grab Elongatim is tested a minimum of every 200,000sf. 

PEEL 
STRE)ICTtl 
15 lbs 
lsIIl D 4612 

19.10 
28 .OO' 
15.10 
IS. 10 
35.10 
35.10 
35.30* 
19.40 
39.40 
39.40 
39.40* 
46.60 
17.80 
11.10' 

DIWRE 

25\ Typical 
ASRl D 4641 

21.10 
24.50 
24 .so 
24.50 
24.20 
24.20 
24.20 
24.20 
21.20 
24.10 
24.20* 
25.00 
24.70 
21.80 

SHIP To: CSE LINING TECHISOIbXES 
C/O FLUOR DANIEL FERluLD 
F W  . OH 

FREE SWEU 
24 ms12g 

5890 
D 

25.00 
24.00 
24 .oo 

. 24.00 
26.00 
26.00 
26.00 
26.00 
26.00 
26.00 
26.00' 
11.00 
10 * 00 
11.00 

FWID LOSS 
18L Iux. 
ASnm 5891 

11.02 
11.08 
11.08 
13.08 
11.58 . 
11.58 
11.58 
11.58 
11.58 
11.58 
11.58' 
11.80 
12.44 
14.18 

0 a 
8 
P 
CD w 

* * '  End of Report ' * '  



CA 10139 

COLLOID WIRO~AL TECH CO 

CCL @ALIlV DATA 

PAGE: 1 

, SHIP TO: GSE LINING TECHNOLOGIES 
C/O FLUOR DANIEL FERNALD 
FERWALD OH 

0 R D E R I 0000874!15 

UTERIAL M No. 

OIO-BanaRI SI 
010-BWIOIRT ST 
0 3 0 - B ~ T  ST 
OlO-BM(auT ST 
OlO-BWavII SI 
010-BM(auT SI 
010-BENIWAT SI 
010-BRfMAT ST 
O1O-BDmWT SI 
030-B-T SI 
0 3 0 - B m T  ST 
030-BRfMAT SI 
010-BMWIT SI 
030-BDrmRT SI 

m: 

:I99830030 
'199810010 
199830010 
l99810030 
199810010 
199810010 
199830010 
199810010 
199810010 
I99829010 
199829010 
'I99829030 
I99829010 
199829010 

ROLL No BMONITE 
HASSIAREA 
0.75 lblrqft 
Aslll D 5993 

00001888 1.01 
00007742 1.02 
00007718 1.02 
00001105 1.05 
00007700 1.02 
00001699 1.02 
00001689 1.02 
00007 688 1.02 
00001646 1.08 
00001621 1.01 
00007625 1.01 
00007612 1 .Ol 
00001610 1.01 
00001604 1.01 

CRAB 
EIDNCATION 
101 Typical 
ASl?l D 4612 

15.20 
14.00 
14.00 
12.40 
12.40 
12.40 
12.40 
12.40 
14.40 
11.60 
11.60 

. 13.60 
11.60 
11.60 

GRAB 
m m  
90 lbe 
ASlW D 4612 

124.80 
109.20 
109.20 
111.60 
111.60 
111.60 
111.60 
111.60 
112.20 
116.80 
116.80. 
116.80 
116.80 
116.80 

PEEL 
STRENGlli 
15 lbs 
ASRI D 4632 

49.60' 
42.10 
39.10 
15.30 
15.30 
15. 30 
39.40 
39.40 
11.10 
37.80 
17.80 
31.10 
36.50 
36. 50 

. .- 

An.asterislr indicates the actual test &ne on the roll and the roll tested. 
If an asterisk is not present, test results are based on the previous roll tested. 
Hass Area irnd Moisture content are tested a minimum of every 40,000sf. 
Grab Strerujth is tested a minimum of every 200,000sf. 
Bentonite l4aasslArea is reported at O\ moisture cont ent. 
Grab Elongition is tested a minimum of every 200,OOOsf. 

b d  of Report It* 

UOIsNRe 

25\ Typical 
ASl?l D 1641 

24.50 
13.10 
21.10 
24.50 
24.20 
14.20 
24.20 
24.20 
24.80 
24.10 
24.70 
21.80 
21.80 
21.80 

FREE SWELL 
24 msl2g 

ASl?l D 
5890 

30.  00 
25.00 
25.00 

, 24.00 
26.00 
26.00 

! 26.00 
26.00 
IO. 00 
10.00 
30.00 
11.00 
13.00 
33.00 

FWID USS 
18HL nu. 
ASR(D 5891 

13.98 
11.02 
13.02 
11.08 ~ 

11.58 
11.58 
11.58 
11.58 
13.02 
12.44 
12.44 
14.18 
14.18 
14.18 



CCL QUALITY DATA 

PAGE: 1 

I 

FA1RKXIW.W 
P.O. Box 88 
FAIWINT Q 30119 

Lo1 Ho. ROLL No P E L  
SmRKllI 
I5 Ibo 
M Y  D 4612 

m: 

19981OOJO 
199810010 
199810010 
199810010 
199810010 

199829010 

199829010 
199829010 

199829OJO 

199829OJO 

199a29010 

i99an030 

i99~29a10 

i99mo10 

o o o q ~ s a ~  
oooo78as 
00007884 
00007881 
00007701 
00007624 
OOOOi615 
00007606 
00007601 
00007602 

00007599 
00007596 
00007592 

oaao76oi 

14.60 
14.60 
14.60 
14.60 
15. 10 
37.80 
11.10 
36.50 
16.50 
16.50e 
28.60 
28.60 

40.10 
28. 60 

HOISNRE 

251 lLpical 
Arm D 4641 

21.50 
24.50 
21.50 
24.50 
24.50 
24.70 
21.80 
23.80 
21.80 

24.11 
24.11 
24.11 
24.11 

z1.aoe 

FREE SHELL 
24 ms12g 

ASWD 
5890 

10.00 
10. 00 
10.00 
10.00 
24.00 
10.00 
11.00 
31.00 
11.00 
11.00' 
29.00 
29.00 
29.00 
29.00 

An asterisk indicates the actual test done on the roll and the roll tested. 
I f  an asterisk is not present, test results are based on the previous roll tested. 
&us k e a  and bisture content are tested a minimum of evety 40,000sf. 
Grab Strength is tested a m i n i m  of every 200,000sf. 
kntonite h s s / k e a  is reported at O\ moisture cont ent. 
Grab Elongation is tested a minimum of every 200,000sf. 

0 
8 
8 
P 
cb3 
OI 

'I' End of Report 

11.98 
11.98 
11.98 
11.98 
11.08 
12.44 

14.18 
14.18 
14.18' 

12.78 

12.78 

14. is 

11.78 

12.78 



i l  . 
F$MCM.GA 
P.O. Box 88 
F A I I W N T  Q 10119 
*-A. 

-.: 

0 R D E R I 000087491 

IuTcRlM, LOT No. ROLLIlo BDtNNITE CRAB CRAB 
IuSSlARu ELONGATION m m  
0.75 lblsqft IO\ Typical 90 lbs 
ASRl D 5991 MIl 0 0612 MIl D 4632 

01O-BwTOIut SI 
010-BWIOIUT ST 
010-BWPCIUT R 
010-BEWPQUT SI 
030-BDrlwAT SI 
010-BWPCIUT SI 

010-BWPOIIAT R 
010-BWIWLIT R 
O1O-BWPOIIAT ST 
OIO-BWKMT SS 
010-BWPOIIAT SI 
OlO-BWmU7 ST 
0 1 O - B r n T  ST 

o i o - e m r  R 

199810010 
199810010 
199810010 
199830010 
199810010 
199810010 
199810010 
199829010 
199829010 
199829030 
199829010 
199829030 
199829010 
199829010 

00001882 
00007811 
00007861 
00007860 
00007859 
00007746 
0000761 1 
00001611 
00007616 
00001619 
00001609 
00007608 
00001607 
0 0 0 0 7 6 0 0 

1.01 
1.07 
1.09 
1.03 
1.09 
1.02 
1.11 
1.01 
1.01 
1.01' 
1.07 
1.01 
1.07 
1.04 

15.20 
15.20 
15.20 
15.20 
15.20 
14.00 
12.40 
11.60 
11.60 
11.60 
11.60 
11.60 
11.60 
11.60 

124.80 
124.80 
124 .BO 
121.80 
124 .BO 
109.20 
111.60 
116.80 
116.80 
116.80 
116.80 
116.80 
116.80 
116.80 

m: 
An asterisk indicates the actual test done on the roll and the roll tested. 
If an asterisk is not present, test results are based on the previous roll tested. 
b s s  k e a  tsd ibisture content are tested a minimum of every 10,OOOsf. 
Crab Strength is tested a minimum of every 2OO,OOOsf. 
Bentonite bsslArea is reported at 01 moisture cont ent. 
Crab Elongation is tested a m i n i m  of every 200,000sf. 

PEEL 
WREWOIW 
15 lbs 
ASlN D 4632 

34.60 
10.80 
21.90 
21.90 
21.90 
42 * 10 
46.10 
34.80 
11.80 
17 .BO' 
16.50 
16.50 
16.50 
28.60 

DISNRE 

25t Typical 
A S I I  D 4643 

24.50 
22.80 
24.40 
24.40 
24.40 
23.10 
22.90 
24.70 
21.10 
24.10' 
23.80 
21.80 
21.80 

. 24.11 

PACE: 1 

SHIP IV: GSE LINING TDCHHOLOCIES 
C/O FLUOR MNIEL FERNALO 
FERNALD OH 

FREE SUEU 
24 msl2g 

ASlND 
sago 

10.00 
17.00 
26.00 
26.00 
26.00 
25.00 
24 .OO 
10. 00 
10.00 
10.00' 
11.00 
11.00 
11.00 
29.00 

FUJID USS 
18M Iux. 
ASWI 5891 

11.98 
12.48 
12.72 
12.72 

13.02 
11.40 
12.44 
12.44 
12.44' 
11.18 
11.18 
11.18 
12.78 

12.12 - 



QCGlFT2 qcrlFr2 
8/04/98 7:29:21 

FAlRJbXlUT.CA 
P.O. WX 88 
FAliMWNI CA 10119 

0 i 3 E R I 000081498 

HATFRIAL wp No. 

OIO-BRtICMT R 
010-B-T ST 
010-Bnm31UT ST 
01O-Bnm31UT ST 
010-BMaUT SI 
O I O - B M a U T  ST 
010-B-T ST 
OIO-BWKXAT ST 
O I O - B W K M T  R 
OIO-BWFXkT SI 
010-8MaUT R 
010-BDsTMT SI 
0 1 0 - B m T  ST 
010-GihTOUT R 

ETf : 

199810030 
199810010 
199810010 
199810010 
199810010 
199810010 
199810010 
199810010 
199810010 
199810010 
199010010 
199810010 
199829010 
199829010 

ROLL No BDmYllTE 
Iuss/)rwI 
0.75 lblsqft 
m D 5991 

OOOOl8Bl 1.01 
00001880 1.01' 
00001 875 1.01 
00007874 1.07 
00007872 1.07 
00007071 1.01 
00007810 1.07 
00001 858 1.09 
00007845 1.02 
00007818 ' 1.02 
00007829 1.02 

00001 62 1 .1.01 
00001620 ' 1.01 

000!$7707 1.05 

CRAB 
MNGATION 
lo\ l'ypical 
AsRl D 4612 

15.20 
15.20 
15.20 
15.20 
15.20 
15.20 
15.20 
15.20 
15.20 
15.20 
15.20 
12.40 
11.60 
11.60 

CCL Q h T Y  DATA 

GRAB 
m m  
90 lba 
AsRl 0.4611 

121.80 
121.80 

124.80 
124.80 
124 .BO 
124.80 
124.80 
124.80 
124.80 
120.80 
111.60 
116.80 
116.80 

i24.ao 

I 

An asterisk indicates the actual test done on the roll and the roll tested. 
If an asterisk is not present, test results are based on the previous roll tested. 
nass Area and noisture content are tested a minimum of every 40,000sf. 
Crab Strength is tested a minimum of every 200.000sf. 
Bentonite b s s l k e a  is reported at O\ moisture cont ent. 
Crab Elongation is tested a minimum of every 200,OOOsf. 

PEEL 
STRENGTH 
15 lbs 
Aslll D 4612 

14.60 
. 14.60' 

IO. 80 
10.80 
IO * 80 
10.80 
IO. 80' 
21.90 
29.90 
29.90' 
26.10 
15.10 
17.80 
17.80 

HOISNRE 

251 Typical 
ASl?l D 4643 

21.50 
21.50' 
22.80 
22.80 
22.80 
22.80 
22.80 
24.40 
21.10 
21.10 
26.10 
24.50 
24.10 
24.70 

PAGE: 1 

SHlP 'fo: CSE LINING TFCHNOUX;IES 
C/O F U M R  DANIEL F W  
FWULD OH 

FREE SWaL 
24 ms12g 

A S R l D  
5890 

10.00 
10.00' 
27.00 
27.00 
21.00 
27 .OO 
27.00 
26.00 
26.00 
26.00 
26.00 
21 .oo 
10.00 
10.00 

FUJID LOSS 
18wL w. 
ASiW 5891 

11.98 
11.98' 
12.48 
12.48 
12.48 . 
12.18 
12.48 
12.12 
12.58 
12.58 
12.68 
11.08 
12.44 
12.44 

0 e 
8 
P 
bJ 
4 

bd of Report 



W 

MIS1URE 

251 Typical 
ASRI D 1643 

22.80 
22. 80 
22. 80 
22.80 
22. 80' 
24.40 
24.40 
24.40 
23.10 
23.10 
26.70 

. 26.70 
21.80 
23.80 

pc;tm CrrIFn 
6iC1198 7:29:40 

COLLOID IHVIRONHRRL TECH CO 

CCL QhLITY DATA 

PAGE: 1 

b 

FAIPJ~OUW.CA 
P.O. Box 88 
FAI- 

SHIP IV: GSE LINING TEHNOUXIES 

F E W  OH 
, C/O F W R  MNIEL FER)uLD 

GA 30119 

FREE SWELL 
24 msl2g 

, M'MD 
5890 

I 27.00 
27.00 
27.00 
27.00 
21.00' 
26.00 
26.00 
26.00 
26.00 
26.00 
26.00 
26.00 
33.00 
13.00 

0 R D E R I 000087499 

ROLL No 

00007878 
00007877 
00007 87 6 
00007869 
00007 862 
00007850 
00007848 
00007841 
00007812 
00007831 
00007822 
00007815 
00007618 
00007617 

BMPONITE 
HASslrn 
0.75 lblsqft 
ASll4 D 5991 

1.07 
1.07 
1.07 
1.07 
1.071 
1.09 
1.09 
1.09 
1.02 
1.02 
1.02 
1.02 
1.07 
1.07 

CRAB 
EUIKATION 
101 Typical 
Arm D 4632 

15.20 
15.20 
15.20 
15.20 
15.20 
15.20 
15.20 
15.20 
15.20 
15.20 
15.20 
15.20 
11.60 
11.60 

Cw) 
m m  
90 lbe 
ASll4 D 1612 

124.80 
124.80 
124.80 
124.80 
124.80 
124.80 
124.80 
124.80 
124.80 
124.80 
124.80 
it4 .BO 
116.80 
116.80 

PEEL 
m m  
15 lbs 
ASM D 1632 

10.80 
30.80 
10.80 
IO. 80 
30.80' 
24.40 
2k.40 
24.40 
31.10 
11.10 
26.10' 
30.30 
11.10 
31.10 

MERIAL 

OIO-BWMAT SI 
0 1 0 - B m T  ST 
0 1 0 - 6 D ~ T  ST 
010-BDmYUT ST 
010-BDPCIUT SI 
010-BEKPCIUT SI 
010-637WIT Sr 
010-6EKPCIUT ST 
03O-BLNCWT ST 
030-BWPCIUT ST 
OlO-BDlKXAT SI 
030-6amrUT SI 
010-BWPCIUT Sr 
O I O - B ~ T  sr 

m: 

lL)7 b. 

199830030 
199830010 
199830030 
199830030 
199830030 
199810030 
I99830010 
1.99830030 
1.99830010 
k99810030 
k99830030 
1.99830010 
1.99829010 
199829030 

FLUID II)sS 
18% Mx. 
ASMD 5891 

12.48. 
12.48 
12.48 
12.48 ~ 

12.48' . 
12.72 
12.72 
12.72 
12.58 
12.58 
12.68 
12.68 
11.18 
14.18 

I 

h asterisk indicates the actual test done on the roll and the roll tested. 
I f  an asterisk is not present, test results are based on the previous roll tested. 
nass Area id Listure content are tested a minimum of every 40.000sf. 
Grab Strenyth is tested a mininun of every 200,000sf. 
Bentonite Ibss/hrea is reported at 01 moisture cont ent. 
Grab Elongstion is tested a minimum of every 200,OOOsf. 

End of Report 
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pCGm2 mFT2 
8/04/98 7:29:57 

PAIRKUliT',CA 
P.O. Box 88 
FNRICUUI CA 10119 

0 R D E R I 000087SOO 

KArnIAL KYT No. 

OIO-BWRMAT ST 
01O-BwpC1uT ST 
010-BDITOIUT ST 
OIO-BDfKMT ST 
010-BIXIOIUT ST 
010-BEHPCIUT SP 
01O-BEXKXAT ST 
OlO-BarPaUT ST 
O 1 O - B M W A T  ST 
010-BMULAT ST 
010-BWPaVT ST 
010-BMULAT ST 
030-BEHPCIUT R 

199810030 
199810010 
199810010 
199810010 
199810010 
199810010 
199810030 
199810010 
199810010 
199810010 
199810010 
199810010 
199810010 

ROLL No B M N I T E  
WSIAREA 
0.75 lblsqft 
ASIM D 5991 

00007889 1.01 
00007887 1.01 
00007868 1.07 
00007867 1.07 
00007866 1.07 
00007852 1.09 
00007851 1.09 
00007849 1.09 
00007815 1.02 
00007811 1.02 
00007818 1.02 
00007817 1.02 
00007 8 16 1.02 

GRAB 
ELI)NCATION 
lo\ Typical 
A!SlIl D 4632 

15.20 
15.20 
15.20 

15.20 
15.20 

. 15.20 
15.20 
15.20 
15.20 
15.20 
15.20 
15.20 

15.20 

* 
C0UI)ID WIROtMMAL TECH CO , 

GCL &LITY DATA 

G f W  
S T R m  
90 lbs 
ASlM D 1612 

124 .80 
124.80 
124.80 
124.80 
124.80 
124.80 
124.80 
124.80 
124.80 
124.80 
121.80 
124.80 
124.80 

PEEL 
STRENGTH 
IS lbs 
A M I l  D 4612 

49.60 
11.60 
10.80 
10.80 
10.80 
24.40 
24.40 
24.40 
11.10 
11.10 
10.30 
10.10 
10.10 

NOTE: 
An asterisk indicates the actual test done on the roll and the roll tested. 
If M asterisk is not present, test results are based on the previous roll tested. 
)(ass Area and Moisture content are tested a minimum of evely 40,000~1. 
Grab Strength is tested a minimum of evely. 200,OOOsf. 
Bentonite k s s l k e a  is reported at O\ moisture cont ent. 
Crab Elongation is tested a minimum of evely 200,000sf. 

, 

' * *  md of Report * * *  

MOISTURE 

25\ Typical 
Aslw D 1641 

21.50 
21.50 
22.80 
22.80 
22.80 
24.40 
24.40 
24.40 
21.10 
21.10 
26.70 
26.70 
26.70 

PAGE: 1 

SHIP TO: CSE LINING TECHNOLOGIES 
C/O FLUOR DANIEL F W  
F W  OH 

FREE SUELL 
24 msl2g 

ASRl D 
5890 

10.00 
10.00 
27.00 
27.00 
27.00 
26.00 
26.00 
26.00 
26.00 
26.00 
26.00 
26.00 
26.00 

FUJID LOSS 
18HL Iux. 
A S l w  5891 

11.98 
11.98 
12.48 

12.48 
12.12 
12.72 
11 . I t  
12.58 
12.58 
12.68 
11.68 
12.68 

12.48 ~ 



qcclrn qcrlrn 
8104198 1:30:14 

FA1lWlJW.Q 
P.O. Box flu 
FNRIWNC 

0 R D E R I 00008150!1 

GA 30139 

IlYr No. 

1'39810030 
1'39830030 
199fl30030 
1P9830010 
199830030 
199830010 
199830030 
199830010 
199830030 
199830030 
199810030 
199830030 
199830030 
199830030 

ROLLNO BlxpoHITF, 
IUSSIARU 
0.7s lblsqft 

D 5993 

00007893 1.01 
00007892 ' 1.01 
00001891 1.01 
00007865 1.01 
00001864 1.01 
00007863 1.07 
00007855 1.09 
00007853 1.09 
00001846 1.09' 
00007839 1.02 
00007836 1.02 
00001830 1.02' 
00001 820 1.02 
00001819 1.02 

CRAB 
EIONGATION 
10t Typical 
AsRl D 4632 

15.20 
15.20 
15.20 
15.20 
15.20 
15.20 
15.20 
15.20 
15.20 
15.20 
15.20 
15.20 
15.20 
15.20 

COLLOID DNIRONHQfl'L TECH CO 

GCL WALITY DATA 

GRAB 
morrrm 
90 lbs 
AsRl D 4632 

124.80 
124.80 
124.80 
124.80 
124.80 
124.80 

' 124.80 
124.80 
124.80 
124.80 
124.80 
124.80 
124.80 
124.80 

h asterisk indicates the actual test &ne on the roll and the roll tested. 
If an asterisk is not present, test results are based on the previous roll tested. 
Lss Area and lloisture content are tested a minimum of every 40,OOOsf. 
Grab Strength is tested e minimum of every 200,000sf. 
kntonite WasslArea is reported at 01 moisture cont ent. 
Grab Elongation is tested e m i n i m  of every 200,000sf. 

0 e e3 
p3 
Q 
0 

PEEL 
STRENm 
15 lbs 
ASlll D 4632 

49.60 
49.60 
49.60 
10.80 
10.80 
30. 80 
23.90 
24.00 
24.40' 
29.90 
31.10 
11.10' 
30.30 
10.30 

HOISNRB 

25t m i c a 1  
Arm D 4641 

24.50 
24.50 
24.50 
22.80 
22.80 
22. 80 
24.40 
24.40 
24.40' 
21.10 
23.10 
21.10' 
26.10 
26.70 

PACE: 1 

SHIP 10: CSE LINING TECHNOLMjlES 
C/O FUJOR DANIEL F m  
FERNALD OH 

FREE SHEU 
24 ns12g 

ASTMD 
5890 

30.00 
30.00 
30.00 
27.00 
27.00 
27.00 
26.00 
26.00 
26.00 
26.00 
26.00 
26.00 

, 26.00 
26.00 

FWID UlSS 
l8nL lux. 
ASl?lD 5891 

13.98 
13.98 
13.98 
12.48 I 

11.48 . 
12.48 
12.12 
12.72 
12.12' 
12.58 
12.58 
12.58' 
12.68 
12.68 



QCGlFR qcrlrn 
8/01/98 7:IO:Jl 

FAIWYJW,GA 
P.O. Box 88 
f A I W  GA 30119 

0 R D E R I 000087502 

MTtRIAL M No. 

199810010 
199810010 
199810010 
199810010 
199810010 
199810010 
199810010 
199810010 
199810010 
199810010 
199810010 
199810010 
199810010 
199810010 

ROLL No 

00007897 
00007896 
00007894 
00007817 
00007856 
00007851 
00007814 
00007812 
00007811 
00007840 
00007824 
00007821 
00007821 
00001811 

BRtlUNITE CRAB 
IuSSIhRu EUINGATION 
0.75 lb1sqft 10I Typical 
MM D 1991 Arm D 1612 

15.20 
15.20 

1.01 15.20 
15.20 
15.20 
15.20 
15.20 
15.20 
15.20 
15.20 

1.02 15.20 
1.02 
1.02 
1.02' 

COWID C X V I R O m h  TECH CO 

GCL p(IAL1l'Y DATA 

CRAB 
m m  
90 lbs 
MM D 4612 

111.40' 
124.80 
124.80 
124.80 
121.80 
121.80 
121.80 
124.80 
121.80 
124.80 
124.80 
124.80 
124.80 
124.80' 

An asterisk indicates the actual test &ne on the r o l l  
11 an asterisk is not present, test results are based 
b s s  Area and Ilohture content are tested a minimum of every 40,000s[. 
Crab Strength is tested a minimum of every 200,000sf. 
Bentonite HasslArea is reported a t  O I  moisture cont ent. 
Grab Elongation is tested a minimum of every 200.000sf. 

PEEL Dl!3URE 
m m  
15 Ibs 25I Typical 
Arm D 4612 ASPH D 4611 

40.70' 24.90' 
49.60 24.50 
49.60 24.50 
21.90 24.10 
11.90 \ 24.40 
21.90' 24.40 
29.90 21.10 
29.90 21.10 
29.90 21.10 
19.90 21.10 
26.10 26.70 
26.10 26.70 
10.30 
10.10' 

PACE: 1 

SHIP 'm: CSE LINING TECHNOUXIES 
C/O F U R  DANILL F W  
FWULD on 

FREE SHELL 
21 m l 2 q  

ASlUD 
5890 

14.00' 
10.00 
10.00 
26.00 
26.00 
26.00 
26.00 
26.00 
26.00 
26.00 
26.00 
26.00 
26.00 
26.00' 

PUJID U)SS 
18M Ivx. 
AsR(D 5891 

11.06' 
11.98 
11.98 

12.11 
12.72 
12.58 
12.58 
12.58 
12.18 
12.68 
12.68 
12.68 
12.68' 

12.71 ~ 



QcCIFT2 QcTIFT2 
8/04/98 7:11:02 

. .. 

F A I I W M . C A  
P.O. Box 88 
FAIRMXMT 

COLLOID EHVIRONIKNTAL TECH CO 

CCL QUALITY DATA 

Q 10139 

0 R 0 'e R I ~ ~ ~ ~ 8 7 5 ~ ~ ~  

UTDIIAL 1m no. ROLL N o  BDmYlITE CRAB GRAB 
I U s S / W  E1DKATION slnRmn 

AsRl D 5991 ASN D 4612 AsRl D 4632 

010-BDtKWT ST 1!19810010 00007895 1.01 15.20 124.80 
OIO-BRIIWAT ST 1!19810010 00007843 1.02 15.20 124.80 
010-BWPCdUT SI 1!)9830010 00007827 1.02 15.20 124.80 
010-BWPCdUT ST 1!)9810010 00007826 1.02 15.20 124.80 

0.75 lblsqft 101 Typical 90 lba 

OIO-BWKMT SI 1!19830010 00007825 1.02 15.20 124.80 
OM-BMrmAT SI 1!19830030 00007612 1.02 15.20 124.80 

tes t  done on the roll  and the roll tested. 
I f  UI arteriik i r  not present, test results are based on the previous roll tested 

Grab Strength is tested I o i n i m  of every 200,OOOsf. 
Bentonite giss/kea is reported at Ok moisture cont ent. 
Grab Elongal.ion ir  terted a minimum of every 200,000sf. 

2 L SI Area ud bir turc  content arc tested a minimum of every 40,000et. 

L. 

* * *  En; of Report * * '  

PEEL 
STRENGIY 
15 lbs 
AsRl D 4612 

19.60 
29.90 
26.10 
26.10 
26.10 
26.10 - 
-35 

- I 

UOISNRE 

251 Typical 
AsRl D 4643 

24.50 
23.10 
26.70 
26.70 
26.70 
26.70 _. 
2a 

d 

PAGE: 1 

SHIP To: CSE LINING TECHNOEGIES 
C/O FWOR DANIEL PUUULD 
FERNALD OH 

I 

FREE SWELL 
24 d 2 g  

A!jl?lD 
5890 

30.00 
26.00 
26.00 
26.00 
26.00 

I 10.00 - 
'4 

FLUID WSS 
18% IW. 
MUD 5891 

13.98 
12.58 
12.68 
12.68 
12.68 , 

11.02 - 
\s 



/ 

Geosynthetic Products Division 

June26. 1998 

Cetco-Fainnont 
P.O. Box 88 
234 Gordon Street 
Fairmont. GA 30139 

RE: Bill Of Lading #: 174930 
PO# 0-DHI-20810 

This is to certify that Style 82 Tex, a woveq polypropylene fabric produced by Synthetic Industries, will meet the 
following cenitiable minimum average values when tested in accordance with the proper ASTM test methods. A 
minimum average roll value is calculated as the mean minus two standard deviations, yielding a 97.5 percent 
confidence level. 

. 

MASSPERUNrTAREA ASTM D-5261 
TENSILE SlRENGlH AsIMD-4632 
ELONGATION ASlM D 4 3 2  
PUNCTURE STRENGTH ASIM D4833 
MULLENBURST ASm D-3786 
TRAPQOIDAL TEAR AslM D4533 
A.O.S. AslM D-4751 
P- ASlM W 9 1  
W RESISTANCE ASlM D4355 
(Sue@ Repiaal Afccr 150 Hours Xenon Arc Wutheromctcr) 

Sincerely, 

3.2 orlyd' 105 g/d 
135 X 135 LBS 6 0 0 X 6 0 0 N  
15 X 15 % 
70 LBS 310 N 
2.65 PSI 1820 LR 
4 5 X 4 5 L B s  200X200N 
4oussIDswE 0.425 mm 
0.08 SEC' 
90% 

Randy&bn 
Technical Manager, Woven Geotextile Products 

Seller makes m wunmy. express or rmplied. cowming the product furnished hereunder odvr dun L( I& timc of delivery it shall be of IIIC q d i t y  md 
specificaIions mud herein. ANY IMPLIED WARRANTY Of FITNESS FOR A PARTICULAR PURPOSE IS EXPRESSLY EXCLUDED AND, M 
THE EXTENT THAT IT IS CONTRARY TO THE FOREGOWG SENTENCE ANY [MPLIED WARRANTY OF MERCHAKTAB- IS 
EXPRESSLY EXCLUDED. Any rccommcndations made by rhe Selkr concerning uses or applications of said pmduct arc believed rclublc ami Seller 
makes no warranty of resulrs 10 be obtained. .If du product does m e t  Synrhetic Indusuies current published spccificatioru. a d  Ihe Cuaomer gives 
notice to Synthetic Indusuics before i d l i n g  the producr. been Synthetic Mums will replace h e  product without charge or nhnd the purchase price. 
This Dam Shcet supersedes all p r c v i w '  Data Sheets for chis style and b subject to change without notice. l l ~ e  effective dare for this product data is 
00119196. 

. ,  

0002433 
Synthetic Industries, Inc. 

4019 Industry Drive Post Office Box 22788 Chattanooga, Tennessee 37422 USA 
T-I--,  , . . . - -  * n n n r r .  _ c  I - -  . ..-- e - .  



2061 -- 
Geosynthetlc Products Division D 

L:174930 

Style: 82-TEX. 
ASTM D-4632 ASTM D-4632 ASTM 0-3786 ASTM 0 - 5 2 6 1  
GRAB TKNSILE ELONGATION MULLEN BURST MASS/UNIT AREA 

ROLL # (LBS) W x F (%) W x F PSI OZ/SQ YARD 

7183604 

7237663 

7244950 

7249354 

7249762 

5250488 

72514 94 

7254969 

7255739 

7342788 

7347342 

7350340 

7360184 

7360509 

7360510 B 7360516 

7363893 

. 7363894 

736389s 

7368919 

7368923 

7368924 

7370760 

7370762 

7 3 7 1 4 7 1  

7371473 

7371479 

7371813 

7 3 7 5 8 5 1  

7375853 

7375854 

7375855 

7375856 

7 3 7 6 4 7 1  

7377278 

?3??2?9 
7378419 a 

1 6 7  x 163 

1 5 9  x 155 

1 4 0  x 152 

143 x 1 3 9  

1 5 2  x 139 

154 x 1 5 7  
~ 163  x 1 6 1  

1 6 0  x 1 5 7  

1 6 5  x 164 

1 7 8  x 1 4 6  

1 6 9 x  1 4 4  

1 7 9  x 1 5 0  

1 7 1 x  143 

1 5 7  x 1 4 8  

1 6 0 x  1 4 9  

1 6 2  x 145 

1 5 9 %  143 

1 5 3  x 153 

1 6 7  x 1 5 2  

1 6 8  x 158 

1 7 4  x 1 5 8  

1 4 8  x 1 3 5  

1 5 3  x 1 4 7  

1 6 9  x 143 

171x 138 

1 6 9 x  1 3 7  

1 6 8 x  135 
1 5 5  x 148 

1 6 1 %  1 4 7  

1 6 3  x 1 4 7  

1 5 9 x  148 

1 5 7  x 1 5 6  

1 7 3  x 147 

153 x 1 5 1  

i54 x i53 
1 6 9 x  167 

-162 X 1 6 6  

25 x 25 

24 X 24 

22 X 24 

24 x 22 

23 x 1 9  

1 9  x 2 1  

23 x 24 

23 x 22 

24 X 25 

24 x 24 

24 X 25 

25 x 27 

26 x 29 

23 x 24 

22 X 24 

2 1  X 23 

24 x 25 

23 x 26 

22 x 28 

23 x 2 4  

23 x 26 

23 x 2 7  

2 0 x  23 

20 X 24 

2 4 X  28 

23 x 24 

2 4 X  25 

23 x 24 

20 X 23 

22 X 23 
. d 23 x 23 

23 x 26 

2 2 x  25 

24 x 23 

22 * 2 s  

2 4 X  25 

24 x 2 1  

3 13 

320 

323 

3 10 

320 

298 

326 

3 1 3  

338 

345 

336 

345 

3 13 

338 

360 

336 

330 

363 

336 

328 

366 

3 56 

308 

346 

3 15 
3 1 5  

316 

346 

333 

328 

3 3 1  

340 

326 

336 

3 03 

3 06 

340 

. .  ,A. . 
Synthetic Industries, Inc. 

4 0 1  9 Industry Drhe Post Office Box 22788 Chattanooga. Tennessee 37422 USA 
Tqlnnbnnn A37-ROQ.ndA4 F ~ V  . A ? ~ . P Q ~ . ~ G ~ Q .  I .Pnn.C?f .n.fnr. 

3 . 5  

3 . 5  

3 .5  

3 .4  

3 . 5  

3 .5  

3 . 6  

3 .5  

3.6 

3 . 4  

3 . 4  

3.4 

3 - 3  

3 .4  

3.2 

3 - 4  

3 . 4  

3.5 

3 .5 

3.4 

3.5 

3 . 5  
3 .6 

3.4 

3.5 

3.5 

3.5 

3.4 

3 - 4  

3.4 

3.5 

3 .6  

3.6 

3.4 

3.5 

3.5 

3 .6  

o()oz(&g: ’. 



&& SYN7HE77C INDUSTRIES 
Geosynthetic Products Division 

,@ e., && SYN7HE77C INDUSTRIES ct. a** 
Geosynthetic Products Division 

March 27, 1998 

Cetco-Fairmont 
P.O. Box 88 
234 Gordon Street 
Fairmoat, GA 30139 

RE: Bill Of Lading #: 171526 
PO# 0-DH1-20008 

This is to certify that Style 82 Tex, a woven polypropylene fabric produced by Synthetic Indusuies. will meet the e' 

following certifiable minimum average valu& when tested in accordance with the proper ASTM test methods. A 
minimum average roll value is calculated as the mean minus two standard deviations, yielding a 97.5 percent 
confidence level. 

PHYSICAL PROPERTY TEST METHOD U.S. UNITS S.I. UNITS 

MASSPERUNITAREA ASTM D-5261 
TENSILESIRWGTH ASIU M 3 2  
ELONGATION ASTM D 4 3 2  

. PUNCKJRE SIlZENGTH Aslu D 4 3 3  
MULLENBURST ASTM D-3786 
TFtAPEZoIDAL TEAR ASTM D-4533 
A.O.S. ASTM D4751 
P- ASTM D-4491 
UV RESISTANCE AsrM D-4355 
(Strcngfh Retai& After 150 H w s  Xcma Arc WeathcromeUr) 

Sincerely. 

3.2 alyd' 
135 X 135 LBS 
15 X 15 % 
70 LBS 
265 PSI 
45 x 45 LBS 
4ousmslEvE 
0.08 SEC' 
90% 

. \' 

105 g/m' 
600X6OON 

310 N 
1820 LR 
200XU)ON 
0.425 a m  

00020~ Synthetic Industries, Inc. 
401 9 Industry Drive Chattanooga, Tennessee 9 3741 6 USA 

Telephone 423-899-0444 Fax 423-899-761 9 1-800-621 -0444 



: 171526 

Style: 82-TEX 

ASTM D-4632 ASTM D-4632 ASTM D-3786 * ASTM D-5261 
GRAB TENSILE ELONGATION MULLEN BURST MASS/UNIT AREA 

ROLL # (LBS) W x F ( 8 )  W x F PSI OZ/SQ YARD 

7256767 1 4 1  x 147  2 1  xu22 300 3 . 6  
7256768 143 x 139  2 1  x 2 1  313 3 . 5  
7263243 146 x 145  23 x 27 316 3 . 5  

a 7263244 1 5 1  x 153  22 x 26 316 3 . 5  
7263255 143 x 148  2 1  x 2 5  316 3 .5  
7263256 1 4 1  x 154 22 x 25  285 3 . 5  
7263742 156 x 1 6 1  24 x 25  3 4  8 3 . 7  
7263743 159 x 1 5 1  23  x 23  346 3 . 5  
7263745 
7265036 
7265037 

159 x 150  2 6 x  28 
145  x 1 4 4  2 1  x 22 
154 x 149  22 x 25  

310 
3 1 6  
333 

7265039 1 4 4  x 1 4 5  23  x 23  313 
7266481 154 x 167  2 6 x  28 316 
7266606 163 x 157  24 x 26  323 
7266609 156 x 150  24 x 2 5  323 
7266610 162 x 1 5 5  23 x 24 323 
7267514 1 7 1  x 159  25 x 24 326 

B 
7267515 
7268511 
7268514 
7268515 
7268597 
7268599 
7266600 
7268601  
7272267 
7272926 
7272927 
7273890 
7273891  
7273892 
7275281  
7276009 
7276010 

1 6 1  x 152  24 x 26 
147 x 140  2 2 x  2 1  
153 x 1 6 6  24 x 2 5  
147 x 172  2 1  x 2 s  
164 x 147  
157 x 160  
163  x 1 4 4  
164 x 1 5 3  
148 x 1 5 3  
1 5 1 x  1 4 5  
154 x 1 5 3  
155 x 1 4 9  
1 5 1  x 154 
154 x 159  
142 x 147  
1 5 6 x  1 4 9  
155 x 156  
162 x 153  
152 x 1 4 3  
162 x 155  

2 6 x  24 
23  x 29 
2 6 x  24  

2 4 x  26  

23  x 26  
25  x 27 
24 x 26 
2 6 x  29  
2 6 x  29  
23  x 25  
23  x 27 
25 x 28 
23 'x  24 
24 x 23  
2 3  x 25  

* 2 2 ~  26  

8 

335 
338 
330 
333 
326 
315 
3 i d  
33s 
305 
315 
3 2 1  
323 
320 
323 

, 1' 

296 
298 
315 
343 
311 
32 6 

Synthetic Industries, Inc. 
4019 Industry Drive Chaltanooga, Tennessee 37416 USA 

Telephone 423-899-0444 Fax 423-899-761 9 1-800-621 -0444 

4 . 0  
3 . 5  
3 . 6  
3 . 5  
3 . 5  
3.7 
3 . 5  
3 . 5  
3 . 6  
3 . 5  
3 . 5  
3 . 5  
3 . 5  
3 . 5  
3 .5  
3 . 5  
3 .5  
3.5 
3 . 5  
3 . 5  
3 . 6  
3 . 5  
3 . 5  
3 .5  
3 .5  
3 . 5  
3 . 5  
3 . 5  
3.5 



Geosynthetic Products Division 

April 8, 1998 

Cetco-Fairmont 
P.O. Box 88 
234 Gordon Street 
Fainnont. GA 30139 

RE: Bill Of Lading #: 171968 
PO# 0-DH1-20080 

' This is to certify that Style 82 Tex. a woven polypropylene fabric produced by Synthetic Industries, will meet the 
following certifnble minimum average va lu i~  when tested in accordance with the proper ASTM test methods. A 
minimum average roll value is calculated as the mean minu two standard deviations, yielding a 97.5 percent 
confidence level. 

. 

PHYSICAL PROPERTY . TEST METHOD U.S. UNITS S.I. UNITS 

MAS PER UNIT AREA ASTM D-5261 
TENSILE STRENGTH ASTh4 D-4632 

. ELONGATION A S I U  D-4632 
PUNCTURE STRENGTH ASTM D-4833 
MULtENBURST m D-3786 
TRAPEZOIDAL TEAR m D-4533 
A.O.S. ASIUD-4751 ' 

PERMITTIVTTY m w 9 1  
uv RESISTANCE ASTM D-4355 
(SCrengrh Retained After 150 H w n  Xenon Arc Weatheromeor) 

3.2 Wyd1 105 g/mz 
135 X 135 LBS 600X600N 
I5 X 15 % 
rnm 310 N 
265 PSI 1820 kPa 
45 x 45 LBS .200XtooN 
40 US .TfD SIEVE 0.425 mm . 
0.08 SEC' 
90% 

Sincerely, 

Randy fohnson 
Technical Manager, Woven Geotextile Products 

Seller makes no wananty. express or Implied. concerning the produa furnished hcrcuada other dnn at du time of delivery it shall be of the quality ud 
specificacions statcd hcnin. ANY IMPLIED WARRANTY Of FrlWES FOR A PARncLlLAR PURPOSE IS EXPRESSLY EXCLUDED AND. TO THE 
EXTENT THAT TT IS C O W Y  TO THE FOREGOING SENTENCE ANY IMPllED WARRANlY OF M E R M A B I L I T Y  IS EXPRESSLY 
EXCLUDED. Any raommendations made by the Seller concerning usd or applicatiom of said produa are believed reliable a d  Seller makes 

before installing rhe product, then Syndutic Industries will replace Ihr produa without charge or r e m  the purchase price. This Data Sheet supersedes all 
'previous Data Sheeu for this style and is subject to change without notice. The cffafivc date for this product data is 04/19/96. 

warranty of 
results to be obtained. I f  the product docs m m e t  Synthetic Ir~IusPies current published specifications. a d  thc Customer gives notice to Synthetic 

Synthetic Industries, Inc. 080287 
4019 Industry Drive Chattanooga, Tennessee 37416 USA 

Telephone 423-899-0444 Fax 423-899-7619 1-800-621 -0444 



2 0 6 1  

Geosynthetic Products Division 

D 
OL: 171968 

Style: 82-TEX 

ASTM D-4632 D-4632 ASTM D-3786 ASTM D-4533 
GRAB ELONGATION MULLENBURST TRAPTEAR 

)LL # (%)  H x  F PSI (LBS) W x F 
4931 
4932 
4942 
0942 
1326 
2889 
2890 
2891 
4077 
7877 
9535 
9615 
0093 

D: 9954 

5335 
5 93 4 
7664 
8727 
8756 
4956 
5837 
8946 
9223 
9355 
9757 
0390 
0393 
1495 
3175 
3176 
4974 
6759 
3724 

15ox 151 
142 x 140 
149 x 137 
164 x 154 
153 x 136 
162 x 155 
152 x 137 
164 x 150 
151x 154 
168 x 152 
162 x 139 
163 x 147 
157 x 155 
154 x 141 
149 x 149 
166 x 144 
145 x 145 
149x 156 
156x 151 
154 x 160 
159 x 154 
138 x 138 
158 x 167 
177 x 160 
163x 150 
148 x 137 
160 x 155 
151x 142 
247 x 143 
159x 160 
158 x 152 
148x 141 
153x 140 
142 x 144 
171x 160 
i56 x 157 
152 x 160 

22 x 23 
26 x 24 
21 x 22 
27 x 27 
23 x 23 
23 x 25 
22 x 25 
23 x 25 
24 x 27 
25 x_ 25 
2 1 x  21 
25 x 23 
23 x 26 
21 x 22 
25 x 26 
25 x 21 
21 x 23 
24 x 24 
23 x 24 
22 x 23 
25 x 23 
20 x 22 
23 x 24 
25 x 25 
23 x 24 
21 x 21 
24 x 23 
23 x 22 
22 x 21 
24 x 25 
24 x 26 
25 x 24 
22 x 19 
20 x 23 
26 x 22 
24 x 25 
25 x 24 

I 

320 
313 
306 
323 
333 
325 
300 
315 
296 
32 0 
316 
336 
323 
303 
316 
323 
303 
350 
333 
316 
335 
316 
341 
323 
306 
306 
331 
298 
323 
318 
305 
322 
308 
274 
330 
316 
308 

64 x 84 
60 x 74 
60 x 63 
70 x 88 
63 x 67 
69 x 75 
69 x 78 
72 x 83 
63 x 73 
68 x 74 
75 x 78 
66 x 70 
65 x 82 
64 x 75 
64 x 72 
68 x 74 
63 x 80 
69 x 88 
70 x 80 
63 x 76 
7 0 x  86 
58 x 73 
7 0 x  92 
7 1 x  96 
74 x 93 
63 x 73 
66 x 81 
7 0 x  81 
63 x 69 

1 6 6 x  86 
70 x 87 
65 x 77 
64 x 68 
65 x 71 
6 9 x  86 
73 x 89 
7 0 x  78 

Synthetic Industries, Inc. 
401 9 Industry Drive Chattanooga, Tennessee 3741 6 USA 

I 

Telephone 423-899-0444 Fax 423-899-761 9 1-800421 -0444 



SYNTHEnC INDUSTRIES 
Geosynthetic Products Division 

BOL: 171968 

Style: 82-TEX 

D-4632 D-4632 ASTM D-3786 ASTM D-4533 

ROLL # ($) W x F PSI (LBS) W x F 
GRAB ELONGATION MULLENBURST TXAPTEAR 

7286654 160x 158 22 x 26 325 67 x 82 
7238227 168 x 166 ' 26 x 28 335 82 x 98 
7249761 155 x 170 24 x 27 322 73 x 88 

Synthetic Industries, Inc. 000209 
401 9 Industry Drive Chatlanooga, Tennessee 3741 6 USA 

Telephone 423-899-0444 Fax 423-899-761 9 1-800-621 -0444 



Osarynthstlc Products Olvlslon 

0 
July21, 1998 

American Coloid-Fairmant. CIA 
P.O. Box 88 
234 Gordon Street 
Fainuont, GA 30139 

RE: Bill Of Wing #: 175788 
PO#0-DM1-20976 

3.2 dyd 
13 X 135 LBS 
u x  I> % 
70 LBS 
7fi4 PSI 
4s x 45 LBS 
CaUSSmSIEve 
0.08 SEC' 
90% 



Geoaynthetlc Products Oivldon 

. t  175788 

7197665 
7327306 
7342790 

162 X 151 24  x 24 3 11 70 x 74 
160 x 143  23 x 27 3 16 11.7 u1.23 

167 x 139 25 x 26 3 53 74 x 83 

3 . 3  207 
3 . 4  373 

3 . 3  37 s 
7310479 177 x 164 23 x 2 5  353 S A X  94 3.6 37.5 
7380483 163 x 155 27 x 30 3 16 7 0  x 95 3.4 7 1 5  

7380484 178 X 152 2 4  x 27 330 73 x 86 3.4 375' 
7381596 
7381597 
7381S98 
7386147 
7386148 
7386149 
7386150 
7 3 8 6 7 8 s  

73P -91 
73. 40 
7391)041 
7394042 
7 3  30043 

7390646 
7390SS1 
7390552 
7390555 
73 ¶ O S  s7 

167 x 155 27% 29 316 73 x ' 9 6  

165 X 153 22 x 28 339 63 x 95 
163 x 2% 2 2  A 26 301 7 7  x 83 
174 x 147 23 x 25 325 7 i x  a4 
166 x 159 29 x 33 333 76 x .95 

169 x 164 27 x 7 7  3 so 7 9 %  a7 
157 x 154 2 5 %  28 318 78 x 84 
1 G B  x 140 22 x 22  340 71 x 74 
165 x 143 36 x 28 310 13 x a7 
157 x 140 2 7 x  30 293 77 x a4 

155 x 169 26 x 34 3 2 0  9 1 s  77 
170 x 153 23 x 27 285 
A b 6  X 155 22 X 24 308 
179 X 148 2 s ~  28 311 
1 4 9 X  147 a 5 ~  27 7 2  1 
172 x 1 4 9  a3 x 26 316 
160 x 158 25 x 2 9  310 
169 X 155 23 x 25 311 

78 x 92 
€9 x 73 
76 x 77 
6 9 ~  el 
60 x '18 

72 x 85 
71 x 80 

3.5 3 Y b  

3 . 5  395 
3.4 3 95  
3.4 3 94 

3.5 394 
3.6 
3.5 
3.4 
'1. S 

3 . 5  

3 . 4  

3 94 
3 94 

409 

409 

3 . 4  404 
3.2 409 
3.3 5 0 9  

3,s ' 3 72 
3.4 372 
3.5 173. 

3.5 3 72 
7393 143 155 x 143 26 x 31 3Q3 70 x 81 3 . 4  3 'I1 

7394762 
73 9476 0 

7394 769 
' I  l Y 4 7 7 2  

739477s 
7394777 
7 3 s 0 7  7 9 

7398295 

168 X 148 24 x 26 34 1 75 X l O l  

167 % 146 2 3 %  27 31s 70 x 81 
170 x 172 23  x 31 306 
150 x 147 26 x 29 313 
165 x 151 2s x 2a 31.6 

175 x 153 26 x 27 33 3 
1 5 3  x 143 23 x 27 323 

183 X 173 24  x 2 5  32s 

68 x 99 

70 x 8 7  
68 x 76 

4 7  x 79 
6 9 x  87 
67 x 79 

3.4 
3.4 
3 - 6  

3.4 
3 . 4  

3 . 4  

3.s 
3.6 

3 71 
3 71 
3 71 

375 
J ' I 5  

375 
375 
3 9 5  

f 1 Y U t Y S  168 X 152 22 x 37 300 79 x 86 3.5 395 
7 10 16 38 166 x 145 22 x 2s 5 5  x 7 s  3.4 230 
7401639 153 X 151 22 x 25 326 72 x 91 3.5 

Synthetk Industrlea, Inc. 
4019 Industry DdW h a t  Woo Box 22788 ChattMooqa. Tetlnassaa * 37422 USA 

Telephone 423-899-0444 Fax 423-899-7619 1-806621 -0444 , 

080212 



Style: 82 -Tsx 
ABTX D-4632 ASTM D-4632 MTYI D-3706 ABTM 0-4533 AB= 0-5261 

TENSILE KLONGATIo2l MtlLLKN BURST TEAEL W1188/ON1T 
rex (L88) W X I OZ/SQ MI L o t  # A #  (LaSI w x P ( W  w I P 

.a68 159 x 140 23 x 26 323 73 x 91 
69% 92 3.6 3 9 4  

3 . 3  3 94 

-859 174 x 154 25 x 28 341 

I' 

08.0212 
Synthetic Indu8trIe8, Jnc. 

401  0 lndudty Olive b a t  OWm Box 22?88 Chananooga. Tennessee 37422 4 USA 
Telephone 423-899-0444 Fa* 623-899.761 9 1.800.621 -0444 



I GEOTEXTILE DIVISION 
I 
I us0 WEST RFIH NORTH mEET 
I 
I SUMMERVILLE 
I 

1 
I soulHcJaRouNA29483-9689 

1- INDUSTRIAL 
FABRICS,INC I Fu-6 

06/26/98 

COLLOID ENVIRONMENTAL TECH CO 

FAIRMOUNT GA 30139 
P o BOX aa 

Dear Sir: 

This letter is to certify that Style 31109 supplied by LINQ 
Industrial Fabrics from Order No. 10779270 meets the fabric 
properties listed below: 

Fabric Properties Test Method ----------------- ----------- 
MASS (OZ/YD2) ASTM D-5261 
GRAB TENSILE (LBS) ASTM D-4632 
GRAB ELONGATION (%)  ASTM D-4632 

Sincerely, GsA 
Warren Sickler 
Technical. Service Engineer 

I 

008213 



3 0 7  
I DATE 1 ETCO 

34 GORDON ST.  
@RIRMCll.INT.. Gk 3 0  

. PURCHASE OROER NO. 

O-OH1-20785/PC 1 
139 

1. PP/FOB 
2. PP/FOB 

PH 8706-337-5316 

PALMETTO W L 9 1 4 3 3 7  

O R I G  
DEST 

1 
FRT TERMS: 

TOTAL 

T O W  

3. COLL/FOB OR I NETw.: 27.050 LY Ds: 
4.COLL/FO8 OEST . 

GROSS WT.: 27.390 SYDS: 

SlYLE OW. SHIPPED UNIT 

L31109- 1 0  1 8 4  0 140596.35 

. 
. .  

i 

.55 
.66 
. o o  
.77 
. o o  
.77 
.66  
. 4 4  

1787 
1185 
1278 
13.12 

1447 
1293 
1597 

1512 

175 7 
1165'. 
1257  
129 0 
148'7 
1423 
1 2 7 1  
1570 

c 

- 
< w g  7303.77 1429 1405 
c L 5 4 m A 2 8 8 7 . 7 7  565 556 
<L900145>/6054.66 1185 1165 
TOTAL 2705 0 
> 2U u n i , t s  
P R I C E S  MEET COMPETITIVE OFFER . co 

2 f 

'I 

I -  .. -- . 
.!I-...- _.. . -_ . . .  ..;.. . . . . t.. . - . .. . .  . . 

, \  

SNed By Date 

flaps ..-. Signature . Date I I.". Q!? 

CARRIER'S COPY L 5 3 9 3 1  



Geosynthetic Products Division 

July 6. 1998 

Cetco-Fairrnont 
P.O. Box 88 
234 Gordon Street 
Fairrnont, GA 30139 

RE: Bill Of Lading #: 175148 
. PO# 0-DH 1-20850 

This is to certify that Style 82 Tex, a woven polypropylene fabric produced by Synthetic Industries, will meet the 
following certifiable minimum average vd& when tested in accordance with the proper ASTM test, methods. A 
minimum average roll value is calculated as the mean minus two standard deviations, yielding a 97.5 percent 
confidence level. 

' .  

MASS PER UNIT AREA ASlM D-5261 
TENSILE STRENGTH ASIM D-4632 

.ELONGATION ASIM D 4 6 3 2  
P U N C N R E  STRENGTH ASIM M 3 3  
MULLEN BURST ksIM D-3786 
TRAPEZOIDAL TEAR ASlM D 4 5 3 3  
A.O.S. A S M  D 4 7 5 1  

W RESISTANCE ASlM D-4355 
(strength Rcmincd Affcr 150 Hours Xenon Arc W&romcrcr) 

PERMITIlVT[Y , ASlM D+91 

Sincerely, 

Technicid Manager, Woven Geotextile Products 

3.2 orlyd' 105 g/ma 
135 X I35 U S  6 0 0 X 6 0 0 N  
IS X 15 96 
70 LBS 310 N 
265 PSI 1810 kPa 
45 x u  L8s 2 0 0 X 2 0 0 N  
4ousmsIEvE 0.4Z mm 
0.08 SEC' 
90% 

Seller makes M wanaruy. express or implied. concerning mC product furnisbcd bcraudcr oQr dun at che time of delivery it shall k of rhe @iry & 
specifications uarcd herein ANY IMPllED WARRANTY Of FITNESS FOR A PARTICULAR PURPOSE IS EXPRESSLY EXCLUDED AND, To 

EXPRESSLY EXCLUDED. Any rccommedatiom made by rhe Seller anxrnhg ufes or applications of said product arc believed relhble and Seller 
makes no warmmy of rcdu to k obtained. If the pmduct docs not mte( Synthetic InlusnieS current published specifications. and the Customer gives 
clotice to Synthetic ~ndusvics kforc inrralling the product, drcn SyamCtic Muzvicr will replace the product without charge or refund du punhe p i e .  
Ihis Daa Sheet supersedes all previous Dam Sheets for this style Uyi is subject to change without noticc. The effective datc for hii product data is 
04/19/96. 

lHE.EXTENT THAT IT IS CONTRARY TO THE FOREGOING S W C E  ANY IMPLIED WAFSUNTY OF MERCHANTABILITY IS 

080215 
Synthetic Industries, Inc. 

4019 Industry Drive'. Post Office Box 22788 Chattanooga, Tennessee 37422 USA 
Teleohone 423-899-0444 F ~ Y  431-A99-7619 l-~~'l.63l.~ddA 

~~ 



k. c 2061 
. Geosynthetlc Products Division B L: 175148 

Style:  82-TEX 
ASTM D-4632 ASTM D-4632 ASTM D-3786 ASTM 0-5261 
GRAB TI3NSILE ELONGATION MULLEN BURST ‘MASS/UNIT AREA 

( % I  w x F PSI Oz/SQ YARD (LEIS) w x B ROLL # 

723 3427 

7237315 155 x 1 4 0  

7285377 165 x 1 6 0  
72  97 92 0 

7354172 

7368925 

155 x 1 5 0  24 x 23 313 3.5 

23 x 23 313 3.3 

24 x 23 350 3 . 5  
143 x 1 5 4  22 x 28 303 3 . 4  

170 x 1 4 6  25 x 25 330 3.3 
157 X 1 3 5  2 1  x 24 330 3.2 

7368926 

7368928 

7370763 

7370764 

7370765 

7371470 

7371474 

7371475 

7371476 B 7375858 

7375859 

7376472 

7376473 

7376474 

7376475 

7377280 

7377281 

7377282 

7378420 

7380478 

7380480 

7380487 

73 e 1 3  99 

7381507 

7381527 

7381590 

7381592 

170 x 1 5 2  23 x 27 

147 x 1 4 8  22 x 26 

1 5 1 X  1 3 9  20 x 22 

148 x 1 4 5  20 x 26 

158 X 1 3 7  2 1  x 23 

173 x 1 5 6  23 x 26 

170 X 1 6 2  23 x 28 

- 

169 X 1 4 2  24 x 28 

166 x 1 5 6  23 x 24 

1 6 7 x  1 5 6  22 x 27 
1 5 6  X 1 4 4  

171x 1 5 8  

182 X 153 

176 x 1 5 5  

1 4 7  x 1 5 3  

158 x 1 5 4  

1 5 9  x 1 5 8  

156 x 1 6 2  

175 x 150’ 

183 x 160 

177 x 1 6 2  

1 8 7 x  1 5 9  

148 x 1 4 3  

164 x 1 4 2  

1 7 5  x 1 5 8  

1 5 7  x 1 4 6  

173 X 1 5 1  

23 x 27 

22 x 26 

24 x 25 

23 x 27 

23 x 28 

22 x 25 

23 x 24 

23 x 26 

25 x 26 

26 x 28 

24 x 25 

25 x 26 

22 x 25 

24 x 26 

23 x 23 

24 x 26 

2 4 x  27 

338 

346 

323 

345 

308 

3 4 1  

306 

325 

320 

346 

336 

343 

358 

303 

356 

333 

330 

328 

353 

333 

343 

336 

288 

346 

343 

348 

3 1 6  

\ 

3 . 5  ~ 

3.5 

3.6 

3.5 

3.6 

3.5 

3.6 

3.6 

3.6 

3.6 

3.6 

3.5 

3.4 

3.. 5 

3.4 

3.5 

3.5 

3.5 

3.4 

3.5 

3 - 4  

3.4 

3.4 

3.5 

3.5 

3.4 

3.4 

.. 

I ‘ ,  , Synthetic Industries, Inc. 
401 9 Industry Drive Post Office Box 22788 Chattanooga. Tennessee 37422 USA 

TeleDhone 423-899-0444 Fax 423-899-76 1 9 1-800-52 1 - O M 4  



I Geosynthetic Products Division 

June 9, 1998 

Cetco-Fairmont 
P.O. Box 88 
234 Gordon Street 
Fairmont, GA 30139 

RE: Bill Of Lading #: 174160 
PO# 0-DH1-20688 

This is to certify that Style 82 Tex, a woven polypropylene fabric produced by Synthetic Industries, will meet the * 

following certifiable minimum average valuEs when' tested in accordance with the proper ASTM test methods. A 
minimum average roll value is calculated as the mean minus two smdard deviations, yielding a 97.5 percent 
confidence level. 

MASSPERUNITAREA ASIM D-5261 
TENSILE SIRENCTH ASIM M32 

. ELONGATION ASIM D432 
PUNCKJRFi STRENGTH ASIM D 4 3 3  
MULLEN BURST ASIM D-3786 
TRApEtolDAL TEAR ASIM D-4533 
A.O.S. ASIM D-4751 
P- ASIM D-4491 
W RESISTANCE ASIM D-4355 
(strength Rcpincd After 150 Houn Xenon Arc Wearherometer) 

3.2 ozlyd' 105 g/ma 
135 X 135 LBS 600X600N 
IS x I5 % 
7oLBs 310 N 
265 PSI 1820 kPa 
45 x 45 LBS 200X200N 
4ousmsIEvE 0.425 mm 
0.08 SEC' 
90% 

Sinccrely , 

Randy Jobason 
Technical Manager, Woven Geotextile Products 

Seller mrLcs LX) w a m q .  e x p ~  or implied. mnccming bw p r o d ~ a  furnisbcd hcrumdu odur than at du time of delivery it shall be of h e  quality and 
specifi&orrs sad herein. ANY IMPLIED WARRANTY Of FIT?ESS FOR A PARTICULAR PURPOSE IS EXPRESSLY EXCLUDED AND, TO 
THE EXTENT THAT IT IS CONTRARY TO THE FOREGOING S V C E  ANY IMPLIED WARRANlY OF MERCHANTABILITY IS 
EXPRESSLY EXCLUDED. Any rrcommcodations made by the Seller concerning uses or applications of said product arc believed reliable a d  Seller 
makes IY) wurvlly of results to be OW. If the product docs not  me^ Syruhctic hlusnie currelu published spccfiations. and rhc Customer gives 
mace 10 SynmCtic Industria before insrdiq the product, then Synthetic Industrirr will replace the product withart charge or rcfuad rhe purchase price. 
This Dam sheet supcdes all previous Data Sheets for this style Ud is subject to change without notice. The effccuve date for this product daa is 
04/19/96. 

' 

000217 
Synthetic Industries, Inc. 

401 9 Industry Drive Post Office Box 22788 Chattanooga, Tennessee 37422 USA 
Teleohona 423-599-0644 Far 423-V3-7619 1 .AT)n.c?l .()Add 



2061 
Geosynthetlc Products OIvlsion B 

L: 174160 

Style:  82-TEX 
ASTM 0-4632 ASTM D-4632 ASTM D-3786 ASTM D-5261 
GRAB TENSILE ELONGATION MULLEN BURST MASS/UNIT AREA 

ROLL # (LBS) W x F (%) W x F PSI OZ/SQ YARD 

7180004 1 3 5  X 1 3 5  2 1  x 26 288 3.2 
7186916 1 5 5  X 1 4 5  24 x 26 3 3 1  3 . 3  
7194401 1 4 5  x 1 3 7  22 x 25 3 00 3 . 3  
7194934 157 X 1 3 5  22 x 22 326 3 . 3  
7202895 164 x 1 5 1  23 x 24 325 3 . 4  

7209534 1 5 2  x 1 3 6  22 x 1 9  318 3 . 3  

7280351 1 5 9 x  1 6 6  22 x 24 338 3.5 

7326833 1 8 1 X  1 3 8  25 x 26 320 3.3 
73 3 0647 1 6 8  X 1 4 1  24 x 27 338 3.4 

7330653 1 6 4  X 1 4 2  - 20 x 23 338 3.4 
7331503 1 6 5  x 1 4 9  24 x 24 315 3.4 
73 4 127 5 1 6 7  x 1 4 7  23 x 25 326 3.5 
7341276 1 5 9 x  1 5 1  22 x 24 333 3 . 4  

7341277 1 8 2  x 1 5 0  24 x 24 336 3.5 

7341512 1 7 4  X 1 4 1  22 x 24 325 3 - 4  
7341513 1 5 9 X  1 3 9  24 x 24 3 3 1  3.4 

7341517 1 7 3  X 1 4 3  2 1  x 25 345 3.4 
7342785 1 7 0  X 1 4 4  25 x 26 310 3.5 
7342786 171x 1 4 9  23 x 24 336 3.4 
7342787 1 7 0  x 1 4 6  23 x 25 336 3.4 
7 3 4 4 5 5 1  1 5 1 X  1 4 0  23 x 25 350 3.4 
7345261 1 6 1 X  1 4 3  23 x 29 324 3.5 

7345264 1 7 5 x  1 4 5  23 x 25 343 3.5 
7345265 1 7 2  X 1 4 8  22 x 27 326 3.4 

7345266 1 5 7 x  1 3 9  22 x 28 326 3.4 
7345267 1 7 5  X 1 4 3  22 x 26 333 3.4 
7347337 1 6 5 X  1 3 8  24 x 2 7  338 3.5 
7347338 1 7 7  X 1 4 0  23 x 26 ' 340 3.4 
7347339 1 5 9 X  1 4 9  24 x 26 326 3 .5  
7347340 1 6 4  X 1 5 3  24 x 29 330 3.4 
7 3 4 7 3 4 1  1 8 0  X 1 5 3  24 x 26 338 3.4 

73 4 976 9 1 5 3  X 1 4 1  2 2 1  25 3 0 1  3.4 

?349??0 146 x 135 &U x 22 333  3 . 5  
7350338 , 1 8 2  X 1 3 9  2 5 x  3 1  296 3.3 

~ 7226352 -~ 1 6 1 X  1 6 8  2 6 x  2 8  345 3.5 

r 

7341278 1 5 9  X 1 4 8  25 x 27 3 13 3.6 D 
7341515 1 7 0 ' x  1 4 5  2 1  x 26 326 3.4 

-in a 
080218 

Synthetic Industries, Inc. 
401 9 Industry Drive Post Office Box 22788 Chattanooga, Tennessee 37422 USA 

Teleohons 471-999-n444 F a y  47?.n0~.76ia . 1 . ~ n n . 6 7 i . n A A A  



Geosynthetlc Products Dlvislon 

BOL: 174160 

Style:  82-TEX 
ASTI6 D-4632 ASTM D-4632 ASTM D-3786 ASTM D-5261 
GRAB TENSILE ELONGATION MULLKN BURST MASS/WT AREA 

ROLL # (LBS) W x F ( % I  w x F PSI O Z / S Q  YARD 

7354393 166 X 146 26 x 29 340 3.4 
73 543 94 178 X 141 25 x 26 326 3.4 

os0219 a 
Synthetic Industries, Inc. 

401 9 Industry Drive Post Office Box 22788 Chattanooga, Tennessee 37422 USA 
Telephone 423-899-0444 Fax 420-899-7619 1 . R 0 0 - . 5 2 1 - ~ A L A  
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Geosynthetic Products Division D 

June 19. 1998 

Cetco-Fairmont 
P.O. Box 88 
234 Gordon Street 
Fairmont. GA 30 139 

RE: Bill Of Lading #: 174634 
PO# 0-DH 1-20776 . 

This is to certify that Style 82 Tex. a woven polypropylene fabric produced by Synthetic Indusmes, will meet the 
following,cenifiable minimum average valu& when tested in accordance with the proper ASTM test methods. A 
minimum average roll value is calculated as the mean minus two standard deviations, yielding a 97.5 percent 
confidence level. 

. 

CAI I PWPF.RT\L 

MASS PER UNlT AREA ASIM D-5261 
TENSLLE STRENGTH AslM D4632 
ELONGATION ASIU D e 3 2  
PUNCTURE SIRENGTH ASIU D 4 3 3  
MULLEN BURST ASIM D-3786 
W E Z O I D A L  TEAR ASIM D-4533 
A.O.S. ASIM D-4751 
PERMlTnVlTY ASIU D-4491 
W RESISTANCE ASIM D-4355 
(SPcngth ktained After 150 HOUK Xewn Arc Weathcrometcr) 

Sincerely, 

TechniA Manager, Woven Geotextile Products 

3.2 otlyd' 105 g/m' 
135 X 135 LBS 6 0 0 X 6 0 0 N  
1s x IS 96 
70 LBS 310 N 
265 PSI 1820 LR 
45 x 45 LBS 2 0 0 X 2 0 0 N  
4ousmsIEvE 0.425 mm 
0.08 SEC' 
90% 

Seller makes m wanaNy. express or implied. concerning the prodw hrmishcd hcnundcr other thrn at thc time of delivery it sbrll be of du quality and 
specifications stated herein. ANY IMPLIED WARUNTY Of FITNESS FOR A PAR'IICULAR PURPOSE IS EXPRESSLY EXCLUDED AND, TO 
THE EXTENT THAT IT IS CONTRARY TO THE FOREGOING SE-CE ANY IMPLIED WARRANTY OF MERCHANTABILITY IS 
EXPRESSLY EXCLUDED. Any recommendations made by the Seller conccming uses or applications of said product are believed reliable and Seller 

iu .w-aT--u-y of Ecruiis w ffi obui&. if & pr-&ii 6-s mi syn- Ma CUmN prbi&d spccifiarionc, ud & 'ktomr gives 
ace to Synthetic Industries before installing the product, then Synthetic Industries will replace the product widrout chsge or refund the purchase price. 

This Data Sheet supersedes all previous Data S k u  for this style a d  is subject to change without notice. The effective date for his product dam is 
04/19/96. ': .n:i < .,? i ,, . , 

. ,  
, .  

B 
Q08220 

Synthetic Industries, Inc. 
4019 Industry Drive Post Office Box 22788 Chattanooga, Tennessee 37422 USA 

Telephmc 47l-RR9-fl444 Far 47?-4W-76 10 1 .Rnn.fi? 1 .nnnl? 



Geosynthetic Products Division 

BOL:174634 

ROLL # 

7 3 2 0 2 1 2  

7 3 2 6 8 3 0  

7 3 2 6 8 3 1  

7 3 2 7 3 0 9  

7 3 4 1 2 0 2  

7 3 4 1 2 7 2  

7 3 4 1 2 8 0  

7 3 4 1 5 0 0  

7 3 4 1 5 0 9  

7 3 4 2 7 8 2  

7 3 4 2 7 9 1  

7 3 4 5 2 6 8  

7 3 4 7 3 4 4  

7 3 4 7 3 4 5  

7 3 5 0 3 4 1  

7 3 5 0 3 4 2  

7 3 5 0 3 4 3  

7 3 5 4 1 7 3  

7 3 5 4 1 7 4  

7 3 5 4 3 9 5  

7 3 5 4 3 9 6  

7 3 5 4 3 9 7  

7 3 5 4 3 9 9  

7 3 5 4 4 0 0  

7 3 5 6 9 0 0  

7 3 5 6 9 0 9  

7 3 5 6 9 1 0  

7 3 5 8 6 4 8  

7 3 5 8 6 4 9  

7 3 5 8 6 5 0  

7 3 5 0 6 5 1  

7 3 5 9 1 0 4  

7 3 5 9 1 0 5  

7 3 6 0 5 1 1  

7 3 6 0 5 1 2  

Style: 82-TEX 
ASTM D-4632  ASTM D-4632  ASTM D-3786  ASTM D-5261  
GRAB TENSILE ELONGATION MULLEN BURST MASS/VNIT AREA 
(LBS) W x F ( % I  w x P P S I  Oz/SQ YARD 

1 4 8  X 1 4 3  23 x 2 5  323 3 . 5  

1 6 7  x 1 4 0  25 x 3 1  320 3 . 5  

178  X 1 4 3  24 x 2 6  300 3 .3  

1 3 9 x  1 5 2  27 x 23 3 1 1  3 . 5  

1 6 5  x 1 5 0  26 x 2 7  338 3 . 5  

1 6 7  X 1 3 7  24 x 2 6  3 15  3 . 4  

1 6 4  x 1 6 0  23 x 2 6  3:6 3 . 5  

1 5 3  x 1 3 8  22 x 2 5  3 13 3 . 5  

1 7 4  x 1 3 7  22 x 2 5  330  3 . 4  

1 6 8  x 1 4 5  23 x 2 3  3 1 6  3 .5  

163  x 1 4 3  24 x 2 7  3 1 6  3 . 5  

1 8 1  x 1 4 5  23 x 2 6  320 3 . 4  

1 6 1 x  1 5 7  23 x 2 7  328 3 . 6  

1 7 3  x 1 4 0  26 x 2 9  343 3 . 5  

1 7 2  X 1 5 4  2 7  x 3 2  310 3 . 5  

171x  1 5 7  25  x 3 2  330 3 . 5  

1 6 1 x  1 4 7  24 x 2 8  3 2 1  3 . 7  

1 5 8  x 1 4 7  24 x 2 6  3 3 1  3 . 6  

1 6 5 x  1 3 9  2 5  x 26 336 3.5 

1 6 9 x  1 3 6  2 2  x 2 3  333 3 . 4  

1 5 8 x  1 3 5  2 2  x 2 4  323 3 .5  

1 7 1 X  1 4 4  2 1 x  2 4  316 3.4 

1 7 4  x 1 5 2  23 x 2 5  303 3.6 

1 6 i x  1 4 7  2 1 x  2 6  340  3 . 5  

1 5 8  X 1 4 7  2 0 x  2 5  3 1 5  3 . 5  

1 5 2  X 1 3 8  2 1 x  2 5  318 3 . 5  

1 8 O x  1 6 0  23 x 2 7  366 3 . 5  

1 8 2  x 1 5 8  23 x 2 7  366 3.5 

1 7 8  X 1 5 8  24 x 2 5  355  3 .5  

1 7 3  x 1 4 7  ’ 2 2  x 2 6  326 3 . 3  

t 
1 7 2  x 1 4 9  25 x 2 8  348 

1 5 1 x  1 3 6  22 x 25  328 

1 5 5  x 1 3 8  2 7  x 2 7  320 

1 7 7  X 1 6 9  24 x 2 3  326 

1 5 9  x 1 5 1  22 k 2 9  333 

3.4 

3.5 

3 . 6  

3 . 7  

3 . 5  

7 3 6 3 6 6 9  163  x 1 4 5  22 x 25  333 3 . 5 .  

7 3 6 3 6 7 0  1 7 0  X 1 4 3  22 x 2 7  306 3.6 

080224L 
Synthetic Industries, Inc. 

4019 Industry Drive Post Office Box 22788 Chattanooga, Tennessee 37422 USA 
Teleohone 423-899-0444 Fax 423-8??-7fjlQ l - P W . E 7 1  . r ) A A A  



Style: 82-TEX 

ASTM 0 - 4 6 3 2  ASTM D-4632 ASTM D-3786 ASTM 1)-5261 
GRAB TENSILE ELONGATION MULLEN BURST MASS/UNIT AREA 

ROLL # (LBS) W x F (%) W % F PSI OZ/SQ YARD 

1 6 1  X 1 3 9  2 1 x  26 316 3 . 5  7363672 

0 

080222 
Synthetic Industries, Inc. 

401 9 Industry Drive Post Office Box 22788 Chattanooga, Tennessee 37422 USA 
Telephone 423-899-0444 Fax 423-899-76 19 1-800-62 1-0444 



&% SYM)IEnC INDUSTRIES 

Geosynthetic Products Division July 2, 1998 

Cetco / Fairmount 
Cynthia Willix 
PO Box 88 
Fairmount GA 30139 
BoL; 624023 PO 0-DH1-20879 

This is to certify that Product GEOTEXTM 650, a nonwoven polypropylene geotextile produced 
by Synthetic Industries will meet the following certifiable minimum average roll values when 
tested in accordance with the proper ASTM test methods. A minimum average roll value is 
calculated as the mean minus two standard deviations, yielding a 97.5 percent confidence level. 

PHYSICAL PROFERTY TEST METHOD U.S. UNITS 
Weight ASTM D-5261 6.0 odyd' 

Thickness ASTM D-5 199 120 mils 

Tensile Strength ASTM D-4632 . 45 Ibs 

Elongation ASTM D-4632 90 Yo 

Trapezoidal Tear ASTM D-4533 25 Ibs 

Muilen Burst ASTM D-3786 190 psi 

Puncture Strength ASTM D-4833 50 Ibs 

Sincerely, 4 

JJdL Sid Weiser 

11 
Technical Manager 
Performance Nonwovens Division 

OISQZZ3 
Synthetic Industries, Inc. 

401 9 Industry Drive Chattanooga, Tennessee 37416 USA 
Telephone 423-899-0444 Fax 423-899-7619 1-800-521-0444 



c 2061 
)6/98 

Roll 
Number 

- - - - - _ _ - -  
5140649A 
5 14 0652A 
514066l.A 
514069SA 
5140726A 

Style Mass/ 
unit 
OSY 
D5261 

- - - - - - - - - - - - - -  
650 6.4 
650 6.8 
650 6.5 
650 7.2 
650 6.8 

Synthetic Industries 
Individual Roll Data 

Bill of Lading:624023 

Lab Tens i le 
Thick (MD) (XMD) 
mils lbs  lbs 
D5199 D4632 D4632 

,144 74 100 
144 67 115 
142 68 
142 97 152 
127 84 116 

- - - - - _ - - - - - _ _ - - - - - -  

Elongation Trap 
(MD) (XMD) (MD) 

t t lbs 
D4632 D4632 D4533 

105 115 38 
112 124 , 35 
114 35 
100 109 47 
125 129 42 

. - - - - - - - - - - - - - - - _ _ -  

Tear 
(XMD) 
lbs 

D4533 

33 
36 

47 
37 

- 
16:20 P a g r ' Y  - 

Mullen Punct 
Burst Resist 
psi lbs 
D3786 D4833 

_ - - - - - - - - - - - _ _ _ . _ _ _ _ _ _ _ _ _  
246 63 
229 67 
207 64 
287 95 
223 64 

Synthetic Industries' current standard manufacturing quality control (MQC) testing frequency for GEOTEX nonwoven geotextiles 
' one ( I )  test per 90,000 sf (8,360 sm) for index properties (mass per unit area, thickness, grab tensile and elongation, trapezoidal 
ar, mullen burst and puncture resistance) for styles heavier than 60 1 and one I ) test per 162.000 sf ( I5.000 sm) for index properties 

mnittivity/~rmeability/water flow rate approximately once every 540,000 sf (50,160 sm), the actual frequency of testing for 
trfonnance properties will vary depending upon production schedules, product availability, customer requirements, job 
xcifications or other agreements ananged with Synthetic Industries prior to the time of purchase. If additional testing is needed to 
leet higher frequencies required by the project specifications. '6 is the purchasefs responsibility to notify Synthetic Industries 
id ask for assistance in calculating the costs for the additional tests. 
-rice re!k ef nc$wcven gee!ex!i!ts are p:Gduced, iiispcted &id hie ieSifesui& from the frequency Stated above indicates that 

)r style 601 and lighter. Although we smve to test our nonwoven geotextilts ! or apparent opening size (AOS) and 

als produced during the production run meets our published minimum average roll values, approved rolls are shipped for b ge until an order requires the material to be shipped. Since rolls are loaded at the warehouse independent of production sequence 
st results listed above may include data from rolls which were not shipped. However. the data provided is  from the same 
*duction run as the rolls actually shipped on this bill of lading. 000224 



Geosynthetlc Pmducta Divislon July 24. I998 

Cetco / Fairniount 
Cynthia Wi I1 ix 
PO Box 88 
Fainuouut GA 30 I 39 
‘Bo11 624275 PO# 0-DH 1-20977 

T’hh i s  to certify that P~oducr‘GEO~X‘~G50 .  u nonwoven polypropylcne gwtrsrilc produced 
by Synthetic Lndmtries will meet the following certifiable minimum :ivemgc rtAI V;IIIICS when 
terkd in acconlatlce with the proper ASTM test methods. A minimum avcragc io11 \due is 
calculated as the mean minus two standqd deviations, yielding Q 37.5 pcrccni uiiilidzncc level. 

. 

PHYSICAL PROPERTY TEST METHOD V.S. CWITS 
Weight ASTM D-526 1 6.0 odyd’ 

Thickness ASTM D-5 199 120 mi Is 

Tensile Strength ASTM D4632 45 tbs 

Elongation ASTM D-4632 90 % 

Trapezoidal Tear ASTM D-4533 25 Ibs 

Mullen Burst ASTM D-3786 I90 psi 

Puncture Strength ASTM D-4833 50 Ibs 

Sincerely, 

Sid W eiser 
T e c h i d  Manager ’ 

P h f o m i c t :  Nonwovens Division 

Synthetic Industries, Inc. 
401 R Industry Orivc Chaaanooga, Tonnessea 3741 G USA 

Telephone 423-898-0444 0 Fax 423.099-7619 1-0OG-621-0444 
OQ0225 



7 /73 /99  

Synthetic Industries' current standard manufacturing quality control (MQC) testing frquenc? tor CEOTEX nanwnvw geot+\tiIci 
is one (1) tcu pcr QO.000 c f  (8,360 sm) for indci properrlea (mass per unit area, thickness. g a b  reosilc and elonyation. trapezoidal 
le;U. m u l h  bunt and puncture nsisrance) far styles heavier than 60 I and one ( I) test per i 62.000 sf( 13.000 sm) fnr index pmpenni 
for Uyle 601 and lighter. Although we strive ta ccs our nonwoven gcotcxtiles for apparent oppening sire (AOS) and 
Pennitlivity/permc~bilitylwatcr flow rate approximately once every W0,OOO sf (SO!166 sm). the actual frequency nf tcicin,g for 
perforrnanct properties will rcsr). dcpcrding upon production schedules. pmducc availability, custtnner rcquircmeno. job 
spccifkations or orha agreements arranged with Synthetic Industries prior 10 the time of purchase. Iradditinnal rmcting IS needed to 
m e t  highrr frcqucncics mquircd by rhc project specifications. it k the purchaser's reponsibiticy to nuti@ Synthetic Industries 
urd ask for assistance in calculating the corn for the additional rests. 

nrterhb produced during h e  pmduction run meets our published minimum average roll values. anprnwd rolls are shipped for 
c iiiiid ai d e  rcquircr the materiai IO be shipped. Since rolb arc loaded at the warehouse independent of production sequence 
sults listed above may include data from rolls which wcrc not shipped, However. the data probidad is from the Same 

Once mllr of nonwwcn geotcxdiu are pmduced, inspected and the test results from the frequency stxed above indicates that 

run IS the rolls rcatally shipped MI this bill of lading. 

.. . I  '1 000226 



Geosynthetic Products Division June 23. 1008 

Cetco / Fairmount 
Cynthia Willix 
PO Box 88 
Fairmount GA 30139 
BoL; 623857 PO 0-DH1-20782 

This is to certify that Product GEOTEXm 650, a nonwoven polypropylene geotextile produced 
by Synthetic Industries will meet the following certifiable minimum average roll values when . 
tested in accordance with the proper ASTM test methods. A minimum average roll value is 
calculated as the meanminus two standard deviations, yielding a 97.5 percent confidence level. 

PHYSICAL PROPERTY TEST METHOD U.S. UNITS 
Weight ’ ASTM D-5261 6.0 odyd’ 

Thickness 

Tensile Strength 

Elongation 

Trapezoidal Tear 

Mullen Burst 

Puncture Strength 

Sincerely, dd& 

ASTM D-5 199 120 mils 

ASTM D-4632 45 Ibs 

ASTM D-4632 90 Yo 

ASTM D-453; 25 Ibs 

ASTM D-3786 190 psi 

Sid Weiser 
Technical Manager: 
Performance Nonwovens Division 

ASTM D-4833 50 Ibs 

Synthetic Industries, Inc. 
401 9 industry Drive Chattanooga, Tennessee 3741 6 USA 

Telephone 423-899-0444 Fax 423-899-761 9 1-800-621 -0444 

000227 
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!23/98 

206.1 16:48 Page 1 
Synthetic Industries 
Individual Roll Data - 

- ..e- . *' . . Bill oL.Uding:623857 a .  ' **.e. . \. ....,' \.: - 
Roll Style 
Number 

- - - - - _ - _ - - - - - - - _ - _ _  
5140675A 650 
5140756A 650 
5140758A 650 
5140760A 650 
5140763A 650 
5140831A 650 

Mass/ Lab 
Unit Thick 
Osy mils 
D5261 D5199 

7.2 151 
6.5 134 
6.8 129 
6.6 132 
7.5 137 
7.0 131 

. - - - - - - - - - - - - .  

Tensile 
(MD) (XMD) 
lbs  lbs 
D4632 D4632 

57 100 
70 104 
82 114 
79 127 
93 167 
87 119 

. - - - - - - - -_ - -  

Elongation Trap Tear 
(MD) (XMDI (MD) (XMD) 

% % lbs lbs 
D4632 D4632 04533. D 4 5 3 3  

. . . . . . . . . . . . . . . . . . . . . . . . .  
119 131 31 25 
116 117 42 36 
111 119 36 . 44 
109 122 42 39 
110 107 51 S2 
115 132 42 38 

Mullen 
Bursc 
psi 
D3786 

_ - - -  - _ _ .  
219' 
224 
214 
234 
220 
224 

Punc t 
Resist 
lbs 
D4833 
. - - - - - - - - _ _ - - _ - - . _  

55 
66 
74 
71 
71 
80 

Synthetic Industries' current standard manufacturing quality control (hQC) testins frcquenc? for C EOTEX nonwoven geotextikj 
ne ( I )  test per 90,000 sf (8,360 sm) for index propeniu (mass per unit area, thickness, grab tensile and elon,oation. trapezoidal . mullen burst and puncture resistance) for sCyles heavier than 60 I and one ( I ) test per 162,OOO sf ( I  5.000 sm) for index properties 
style 60 I and lighter. Although we smve to test OUF nonwoven ge~tcxtiIes for apparent opening size (AOS) and 
~inivity/permeability/water flow m e  approximately once every 550,000 sf (50. I60 m). the actual frequency of testing for 
btdance properties will vary depending upon production schcdulu. product availability. customer requirements. job 
:iCicatioru or other agreemenu Manged with Synthetic Industria prior to the time of purchase. If additional testins is needed to 
:t higher Crequcnciu required by the project specifications. it'k the purchasefs responsibility to norify Synthetic Industries 

rolb of nonwoven geotqtiler arc produced. inspected and the test r u u l u  from h e  frequency staced above indicates that ait produced during the production run meets our published minimum average roll values. approved rolls arc shipped for 
age until an order requires the material to be shipped. Since rolls are loaded at the warehouse indcpendenc of production sequcnc: 
results listed above may include data from rolls which were not shipped. However. the d m  provided is from chc m e  
duction mn as the rolls actually shipped on this bill of lading. 

fer u i s t k c c c  IG ea!cu!ahg the cntu for the additional tests, 

om228 



Geosynthetlo Pmducb Divlalon .lul: 10. I Y Y K  

Cdco / Fairmount 
Cynthia Willix 
PO Box 88 
Fairmount GA 30139 
BoI: 624217,624230 PO# 0-DHI -20948 

This in to cerci* that Product GEOfEN''M 650, a nmwoven polypropylcnc gcorcsc:lc produced 
by Synthetic Industries will inctt the fallowing ccrtifiabie minimum average rcdl vdues when 
rested in accordance with the proper AS'L'M test methods. .A minimum :iver..ge,mIl value is 
calculated as the mean. minus tw:, standard daiations. yielding a 97.5 percent scntidcnce level. 

PHYSICAL PROPERTY TEST hIETIIOD L'.S. UNTTS 
Weidit ASTM D-526 1 6.0 <>jz/yd' 

Thickness ASTM D-5 199 130 mils 

Tensile Strength AST-M D-4632 45 lbs 

klonyauon ASTM D-4631 90 O!, 

Trapezoidal Tear ASTM D-4533 2s 13s 

Mullen Burst ASTM D-3786 190 psi 

'Puocture Strength ASTbl D-4833 SO Ihs 

Sincerely . 1 

Sid Weiser 
Technical Manager 
Pcrfurmce Nonwovens Division 

b .. 

Synthetlc Industries, Inc. 
401 9 industry Drive Chacanooaa. Tennwsee 37418 USA 

Telephons 4234994444 . Fax 422-899-761 Q 1-800-621 4444 000229 
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L& 
Thick 
mala 
OS199 --.--- 
1 2 7  

143 
La 0 

114  

.. 

/ -- 

Synthetic Industries' current standard manufacturing quality control (MQC) testing frequency for CEOTEX nonwoven georzxti tes 
hone ( I )  tcst pdr 30,000 af(8,360 sm) for in&% properties ( m u  pcr uilil rum, thickness. grdb tcrtsile and clungruiori, trapezoidal 
tar, mullen burst and puncture resistance) for styles heavier than 601 and one ( I )  [est per 162.000 s f  ( I  5.000 sm) for index propcnies 
for style 60 I and lighter. Although we strive to test our if0iiwwc11 );rotextiles for apparenc opening size (AOS) an4 
Pennittivi~/permcabilitylwattr flow rate approximately o n a  every 540,000 sf (YO, 160 rm). the actual frequency of testing for, 
performance propcrtici will vuy dcpcnding upoir ynnkrstion schedules, product avallabtllcy. cunonter quiremenu. job 
specitlcatioru or other agreements arranged with Synthetk Industries prior to chc time of  purchase. If additional testing is needed to 
mttt  hwcr frqucncia rqukcd by U I ~ :  prujst opecificationr. it is the purchasers responslbillry to noMy Synfhetic Industrlcs 
and ask for assistance in calcula(ing the costs for the additional tests. 

materials produced during the producrion run meeb our published minimum average roll values. approved rolls are shipped for 

results listed above may include data from rolls which were not shipped. However, the data provided is from the same 

Oecc rulb o f  ~ ~ v ~ ~ w u v o ~ i  putcxtilcs urc pructucrd, bspeaed rand the rest resulu from the frequency stated above Indlcxes that 

order requires the mnteriri io 'oe ahipped. She roib arc ioaaed at the warcnousc independent of production Kqucncc 

IIS h e  rolls acmally shipped on this bill Of lading. 
. .  

..I. .: , 
.,, ' ; ; ; j ;f .I: 



07/17/98 
fynchot i a Induo E r i cc 
Lndivadual Roll D . X I  

Bill of Ladina:614110 

Roll Pryle Maas/ Lab Tenoile Elon~acion Trap Tear Mullan racr. 
Nunuie r Unic +hick (MD) : % , I  (HD: IXI-iD) :-I (XHD) Burvc R c s i v c  

OJY m i l a  lba lbo t * lba lbs psi ; bs 
DS261 DJ199 Oe632 04631 06637 34632 D4533 D Q S 3 5  0 3 7 9 6  0 4 8 3 3  

7 0  

Synthetic Industries' current standard manufacturing quality control (MQC) testiny frequency for G EOTEX nonwoven geotexiilcs 
is one ( I )  tcst pcr 30,000 sf (8J60 rm) for index pmpcrtics (mass pa unit wca. rflkkricss, grab tensile and clonyariorr. rrqezoidal 
tear. mullen bum and purremre resistance) for styles heavier than 601 s done ( I )  rest per 163000 s f (  I S.000 sm) for index properties 
for styk 60 I and lighter. Although we strive 10 test OUI twuwuvtn gcucxiilcs for appamnr opening size (AOS) aad 
PemiUivity/pcmubilityiwater flow rate appmxktately once every S40,OOO sf[60,160 m), the a m a l  frequency of-taring for 
pcrform~cc propcdn will vru? depexnliog upnr prwlucziun scheduteq pmducr availabillry, cL)slomer RqulfCmcm. J6b 
specifications or other agreemenu m g e d  with Synthetic Industries prior to the time of purchae. Ifddirional tesring is  needed IO 
tncci higha frcqumrcics ~cquhal by Lbc: projea specifiitions. it is the purch+&s responslblllry to ilorll). Synfherlc Indusules 
and ask for assistance in calculating rhe cosu for h e  additional tests. 

0t1w rulb uf iiuuwuvcn g c u e d k  uc pruduced, inspected and the rest rdsulrr from the frequenc) stated above indicares that 
materials produced during the production run mcxu our published minimum average roll valoes. approved rolls are shipped for 
-rage until an order rcquim the marerial 10 be shlppcd. Since rolls M loaded at the warehouse independem of production sequence 

t results listed above may include dafa from rolls which were nor shipped. However, the dam provided is from rkc same 
production run (LS rhe rolls actually shipped on this bill of lading. 

000231 



July 21, 1998 

American Cotoid-Fainnant, CIA 
P.O. Box 88 
234 Gordon Street 
Fairmom. CIA 30139 

RE: Bill Of W i n g  #:I75788 
PO#0-DM1-20976 

Randy Johns4n 
Tech~icai Manager. W m  m e  ptoducts 

. 1' 



Gwmynttu3tlc Products Divlrlon 

x 175788 

7327306 
7342790 
7380479 

7380483 
73ao4e4 

7381596 
7381'597 
73 Q1S98 
7386147 
73esi4a 
7386149 
7386150 
7386785 

73aF791 
73. rO 

7399041 
7390042 
7 3  9004s 

7390046 

160 x 143 
167 x 139 
177 x 164 
163 x 155 
178 x 152 
167 x 155 
165 X 153 
163 x 1SC 
174 x 147 
166 x 159 
169 x 164 
157 x 154 

165 x 143 
157 x 148 
15s Y 169 

170 x 153 
~ b 6  x 155 
179 X 148 

1 G 8  % 140 

23 x 27 
25 x 26 
33 x 2 5  

27 x 30 

2 4 x  2 7  

2 7 x  29 
22 x 28 
22 x 26 

23 x 25  

27 x 31 
2s x 28 
22 x 22 
26 x 28 
27x  30 
3 6 x  2 4  

2 3 x  27 

25 x 28 

29  x 33- 

22 X 24 

3 16 
3 53 
353 

3 16 
330 
3 16 
330 
a01 
325 
333 
3 5 0  

318 
340 
3 1 0  
293 
3 2 0  

285 
308  
311 

11.7 w1.23 

74 % 83 
8 A X  94 

70 x 95 
73 x 86 
73 x 96 

63 x 95 
77 X 83 

. 7 1 %  84 
76 x .95 

7a x a4 

73 x a7 

7 9 %  07 

71 x 7 4  

77 x 84 
9 1 s  77 

7 8 x  92 
69% 73 
76 x 77 

3.4 

3.3 
3.6 
3.4 
3.4 
3.5 
3.5 
3.4 
3.4 
3.5 
3.6 
3.5 
3.4 

. 7 . 5  

3.5 
3.4 
3.4 
3.2 
3.7 

372 

37s 
37s 
775 

375 
195 

3 95 
3 95 
3 94 

3 94 
3 94 

394 

409 

4'39 

405 
409 
409 

7390551 149 % 147 35  X 27 -521 69  x ei 3.5 3 72 
7330552 172x 1 4 9  a3 x a6 3aa rio x '18 3 . 4  372 
7390555 
7390557  

7393143 
73 94 762 

160 x 158 25 x 29 ' 310 72% 85 
169 X 155 23 x 25 321 7 1  x 80 
155 X 143 26 x 31 303 1 4 %  81 
168 X 148 24 x 26 34 1 7s X l O l  

7394760 167 % 1 4 G  23% 27 31s 

7394769 170 x 172 23 x 31 306 
13S4772  1fOx 147 2 6 x  29 313 
73 94 77s 1 6 5 x  1 5 1  2s x 2a 31.6 
'394777 175 X 153 26 x 27 333 
7394779 153 x 143 23 x 27 . 323 
'39829s 
! l Y Y 2 Y 6  

7101638 
'4016 39 

7 0 x  81 
68 x 90 

70 x a 7  
6 Q  % 76 

167% 79 
6 9 x  07 

183 x 173 2 4 x  2 5 ,  37s 67% 7 9  
168 x 152 22 x 17 3 0 0  7 9  x 86 
166 x 1 4 5  22 x 2s 3 06 ss x 7s 

I .  

3 . 5  
3 . 5  
3 . 4  

3 .4  
3 . 4  
3.6 
3 . 4  
3 . 4  

3 . 4  

3 . 5  
3.6 
3 . 5  
3.4 

f 72 

3 72 
3'11 

3 71 
37i 
z 71 
3 75 
3. t3  

375 
3 7 5  
3 9 1  

3 9 5  
230 

"L 153 x 151 2 1 X  25 326 72 x 91 3 . 5  

000233 
Synthetk Indurtriaa, Inc. 

6019 Industry Ddw 8 k a t  otfioo Box 22788 - Chattanooga. fern- * 37422 USA 
Telephone 423-699-0444 Fax 423-899-7619 1-800-621-0444 



Style: 8 2 - m ~  

AB= Do4632 UT24 0-4632 UTy 0 - 3 7 9 6  MTM 0 - 4 5 1 3  ASZM D-5261 
GRAB TEN3Xfig IILONG&TIoZI MULL= BmCST TRAP T U X  w 6 / V N T T  lLRpA 

L b  (LaSI w x P (OI) w % P C E I  (LELB) W X F OZ/SQ YD L o t  # 

341 69% 92 3.6 394  

3 . 3  3 94 

1 8 5 9  174 x 154 2 5 x  28 
1868 159 x 140 23 x 26 323 73 x 91 

i 

Synthetk Indu+trfaa, I ~ c .  
. ?018 Indudty Olive Pod Office Bor 22788 Chattanooga. Tenneseee 37422 USA 00O234 

Ternhone 423-899-0444 Fa* 423-899.7619 1-800-621-0444 



Geosynthetlc Pmducts Divlalon J1dy 24. 1908 

Cetco / Fairmount 
Cynthia Willix 
PO Box 88 
Fainuouril GA 30 I 39 
'801: 624275 PO# O-DH1-20977 

T h i s  i s  to certie that Product GEOl12X'MGS0. ii nonwoven polypropylcne yCI)Lesfilc produced 
by Synthetic Industries will meet the following certifiable minimum average roll V;IIIICS when 
teatctl in accordance with the proper ASTM test methods. A m i n h u n i  sv'uragc :oil balue is 
calculated as the mean minus two standird deviations. yielding J 97.5 percent ciliilidencc level. 

PHYSICAL PROPERTY TEST METHOD U.S. CiNlTS 
Weight ASTM D-526 1 6.0 odyd' 

Thickness ASTM D-S 199 120 mi 1s 

Tensile Strength ASTM D-4632 45 Lbs 

Elongation ASTM D-4632 90 "in 

Trapezoidal Tear ASTM D-4533 25 Ibs 

Mullen Burst ASTM D-3786 1 90 psi 

. Puncture Strength ASTM D-4833 SO lbs 

Sincerely, 

Sid Wciser 
Technical Manager 
Pcrfomict: Nonwovens Division 



Lab Teneile 
Thick (MD) (XMDI 
r i b  lbe lba 
05199 D4631 0 4 6 3 1  

129 6 9  119 
125 7 8  124  
L2(1 a6  L L 1  

131 84 156 

----..----------.. 

Synthetic Industries' cumem srandnrd manufacturing quality control (MQC) testing t'qurncy f ir  C€OTEX nanwnven potcsritzi 
is one ( I )  test per 90.000 s f  (8.360 sm) for indcr propenlcs (mass per unit area. thickness. grab rensilc and clon@on. trapezoidal 
terU, mullen b'wt and puncture resistance) for styles heavier than 60 I and one ( 1) t a t  per 162.000 sff  1 j.000 rm) fnr index propenki 
far *le 601 and lighter. Although wc strive ta res( Our nonwoven geotextilcs for apparenc opening size LAOS) wd 
Penninivity/penne~bilirylwatcr flow race approximately once every 540.OOO s f  (SO.'I60 sm). the actual frequency of t c r t i q  for 
perfarmrncs propenicr will ~"r)' dcyaidlng upon producnon schedules, pmduct availability. custantr requirements. job 
specifications or olhu agreements arranged with Synthetic industria priolm the time of purchase. Ifadditiannl resting is needed co 
meet higher frequcncics rcquircd by thc project specifications. it is the purchasefs responsibility to nuti@ Synthetic Industries 
and ask for assistance in calculating chc costs far thcaddirional tests. 

materials produced during the production run meets our published minimum avcragc.roJl values. apprnvcd rollr arc shipped for 

sults fisted above may include data horn rolls which wcrc not shipped. However. the darn provided is from the :ome 

Once mllr of nocrwovcn geotcxtiles are produced. inspected and the i u r  rerulu from the licqucncy s m d  above indiatet that 

undi ai odsr r q u i i o ~  iha maieriai io be shipped. Since rolb are loaded af the warehouse independent of production sequence 

run as the roils acntally shipped on this bill of lading. 

080236 



BENTONtTE 
CERTIFtCATE OF ANALYSIS 

CETCO 
92 HWY 37 

L0vuI.wY0. 8U31 

TO: c m a  - c t ~ ~ n m x  cow. 
P.0. BOX &8 

FAIRMOUNT, GA. 30139 

Dear Sirs: 

A shtprnent of CG 50 

left o h  . .  L O V ~ .  w mt on 
in' Al\ltERCO Mt8Z 
as requested on your order no. 

DATE: 

17Jul-98 

VERBAL 

I 

20-JUI-98 

d, and gave the fdlawiryl results: 

-OD Ea. SPEmCAnoN A C N A L  RESULTS 

ASTM C 136 
ASW C 136 
MTM D 2216 
A!3m D 5890 
ASTM 0 5891 18.0 MAX. 

0%. 0 RET. IO MESH 
1.0 %MAX 0.3 

24 M1N. 25 

LNG 200 MESH 
120% w 8.8 

12.8 

that the resdts atme represent ttis s h i p m t  
using American Standard lest ~ethods andl~r arstomer 

. a  

: . . 

CETCO 

' ' In any conespandence regarding this shipment please reffs to our 
88589 

... . . . . .  . . .  . . .  080237 . .  . .  

. .  . . .  

' t  . .  

. '. 
. .  



BENTONITE 
CERTIFICATE OF ANALYSIS 

CETCO 
92 HWY 37 

LOVELL, WYO. 82431 

DATE: ' 06-Jul-98 
TO: CETCO - CLAYMAX CORP. 

P.O. BOX 88 

FAIRMOUNT, GA. 30139 

ATTN: CYNTHIA WlLLlX 

Dear Sirs: 

A shipment of CG 50 
left our Lovell, WY plant on 
in BN 450652 
as requested on your order no. 

29Jun-98 
3 

VERBAL 

A sample from this shipment was tested, and gave the following results: 

B TEST METHOD REQ. SPECIFICATION ACTUAL RESULTS 

RET. 10 MESH ASTM C 136 0%. 
PASSING 200 MESH ASTM C 136 1 .O Oh MAX 
MOlSTU RE ASTM D 2216 12.0% M A X  
FREE SWELL ASTM D 5890 24 MIN. 
FLUID LOSS ASTM D 5891 18.0 MAX. 

0 
1 
8 
25 

14.2 

We hereby certify that the results shown above represent this shipment. 
Tests were conducted using American Standard Test Methods and/or customer 
approved laboratory procedures. 
Product made in the U.S.A 

.. + Tests Conducted By: R.P. 

Approved By: MOSES BRISENO 

CETCO I 

In any correspondence regarding this shipment, please refer to our D Order Number 85188 



BENTONITE 
CERTIFICATE OF ANALYSIS 

CETCO 
92 HWY 37 

LOVELL, WYO. 82431 

DATE: 06-JuI-98 
TO: CETCO - CLAYMAX CORP. 

P.O. BOX 88 

FAIRMOUNT, GA. 30139 

AlTN: CYNTHIA WlLLlX 

Dear Sirs: 

A shipment of CG 50 
left our Lovell, WY plant on 
in BN 454496 
as requested on your order no. 

30Jun-98 

VERBAL 

A sample from this shipment was tested, and gave the following results: 

TEST METHOD REQ. SPECIFICATION ACTUAL RESULTS 

RET. 10 MESH ASTM C 136 0%. 
PASSING 200 MESH ASTM C 136 1.0 % MAX 

FREE SWELL ASTM D 5890 24 MIN. 
FLUID LOSS ASTM D 5891 18.0 MAX. 

MOISTURE ASTM D 2216 , 12.0% MAX. 

0 
1 
8 
25 

14.2 

We hereby certify that the results shown above represent this shipment 
Tests were conducted using American Standard Test Methods and/or customer 
approved laboratory procedures. 
Product made in the U.S.A. 

. 1' 

Tests Conducted By: R.P. 

Approved By: MOSES BRISENO I' 

CETCO 

In any correspondence regarding this shipment, please refer to our 
Order Number 85189 000239 
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BENTONlTE 
CERTIFICATE OF ANALYSIS 

cffco 
92 H W Y  37 

LOVELL, WYO. 8tLui 

TO: CETCO - C L A Y W  CORP. 
, P.O. BOX88 

FAIRMOUNT, GA. 30139 

A m :  CYNTHIA W L l X  
~ 

Dear Sirs: 

A shipment of CG 50 
bft our Lovell. WY plant on 
in MdoM M77 .. ' 

' , as requested on y o w  order no. VERBAL 

,.. t'..,. .. i A.sampte from this shipment was tested, and gave the following resub 
. .  

:b . : .  
1.:. .:: 

DATE: 20Jul-98 

174~1-98 

METHOD REQ. SPECIFEATION 

. RET. 10 MESH ASTMC 136 0%. 
PASSiNG 200 b&SH ASTM C 136 1:o % MAX 

. MOISTURE ASTM 0.2216 12.0% MAX 
ASTM D 5890 24 MtN. 
ASTM D 5891 18.0 MAX, 

that the results shown above represent the shipment 
using Amerlmn Standad Test Methods and/or arstmner 

appmed laboratory pmcedores. 
1 

. I  
: .  . Product made in the U.S.A. 

C .L 

Approved By: MOSES BRISENO ;-$: , Ci'+ 
.I . : '... . . . I 

C!i?-Cc! 

. In .any correspondence regarding this shipmerrt please refer to our i.2: b. ,; i - :  ' . 

2061 
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0.5 
7.2 
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BENTONITE 
CERTIFICATE OF ANALYSIS 

CETCO 
92 HWY 37 

LOVELL, WYO. 82431 

TO: CETCO - CLAYMAX CORP. 
P.O. BOX 88 

FAIRMOUNT, GA. 30139 

A T N :  CYNTHIA WlLLIX 

Dear Sirs: 

A shipment of CG 50 
left our Lovell, WY plant on 
in E N  450249 
as requested on your order no. VERBAL 

DATE: 1 1 -JUl-98 

074~1-98 

A sample from this shipment was tested, and gave the following results: 

. TEST METHOD REQ. SPECIFICATION ACTUAL RESULTS 

RET. 10 MESH ASTM C 136 0% . 0 
PASSING 200 MESH ASTM C 1361 , 1.0 % MAX 0.6 
MOISTURE ASTM D 2216 12.0% MAX. 9.6 
FREE SWELL ASTM D 5890 24 MIN. 24 
FLUID LOSS ASTM D 5891 18.0 MAX. 13.4 

We hereby certify that the results shown above represent this shipment. 
Tests were conducted using American Standard Test Methods and/or customer 

Product made in the U.S.A. 

approved laboratory procedures. . z  

Tests Conducted By: C.L. 

Approved By: MOSES BRISENO 

CETCO 

0805241 
In any correspondence regarding this shipment, please refer to our 
Order Number 85195 



- 2061- 
Y - I #  I 

1 ,  

BENTONITE 
CERTIFICATE OF ANALYSIS I 

z%ZOOO 

- 
CETCO 

92 HWY 37 
LOVELL, WYO. 82431 

DATE: 01-Jul-98 
TO: CETCO - CLAYMAX CORP. 

P.O. BOX 88 

FAIRMOUNT, GA. 30139 

ATTN: CYNTHIA WlLLlX 

Dear Sirs: 

A shipment of CG 50 
left our Lovell, WY plant on 
in BN 455854 
as requested on your order no. VERBAL 

25Ju n-98 

A sample from this shipment was tested, and gave the following results: 

TEST METHOD REQ. SPECIFICATION ACTUAL RESULTS 

RET. 10 MESH 
PASSING 200 MESH 
MOISTURE ASTM D 221 6 
FREE SWELL ASTM D 5890 
FLUID LOSS ASTM D 5891 

ASTM C 136 
ASTM C 136 

0%. 
1.0 % MAX 
12.0% MAX. 
24 MIN. 
18.0 MAX. 

We hereby certify that the results shown above represent this shipment 
Tests were conducted using American Standard Test Methods and/or customer 
approved laboratory procedures. 
Product made in the U.S.A. 

.. \' 

Tests Conducted By: C.L. 

Approved By: MOSES BRISENO 

CETCO 

In any correspondence regarding this shipment, please refer to our 
Order Number ._ 851 83 

8 9 O Z  

0 
1 

8.8 
24 
13 



G EOSY NTHETIC CLAY LINER 
MQA TRACKING FORMS 



I I 

K G l T F l  OCTlTFl 
7/23/98 15:53: 19 

CETCO FAIRHWNT PLANT 
P.O. BOX 88 

. FAIRMOUNT 

ROLL# HATERIAL 

LOT# 199829030 
00007555 030-BENTMAT ST 

00007556 030 ~ BENTOtIAT ST 

00007561 030-BENTOEIAT ST 

00007566 030-BENTOEIAT ST 

00007575 030-BENTWAT ST 

00007576 030-BENTOIiAT ST 

00007577 030-8ENTCMT ST 

00007581 030-BENTOIiAT ST 

00007582 030-BENTOIiAT ST 

00007591 030-BENT@iAT ST 

LOT# 199830030 
00007639 030-BENTOIiAT ST 

00007640 030-8ENTO)flT ST 

00007641 030-BENTOIIAT ST 

00007644 030-BENTMAT ST 

TOTAL SOUARE IFEET.. . . . . .  

GA 30139 

ROLL 
LENGTH 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

. . . .  

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

COLLOID ENVIRONMENTAL TECH CO 
GCL MQA/HOC TRACKING FORM 

ORDER NUMBER 000087482 _ _  _ _ _ _ _ _ _  

SQUARE ROLL GEOSYNTHETIC 
FEET WEIGHT TOP LOT# 

3055 7341509 

3094 7341509 

3138 203349 

3056 203349 

3086 203349 

3059 203349 

3082 203349 

3034 7354399 

3034 7354399 

3072 7209534 

3035 7354172 

3060 7354172 

3143 7354172 

3165 7354172 

51.500 

TOTAL PAGES 

SHIP TO: GSE LINING TECHNOLOGIES 
C/O FLUOR DANIEL FERNALO 
F ERNALD OH 

PAGE: 1 

, 

GEOSYNTHET IC GEOSYNTHET IC GEOSYNTHET I C  CLAY 
TOP ROLL# BOTTOM LOT# BOTTOM ROLL# LOT# 

5143B86A 

5143886A 

5143879A 

5143879A 

5143800A 

5143800A 

5143800A 

5143888A 

5143800A 

5143889A , 

5 14064 7A 

5140647A 

51 4064 7A 

5140647A 

i 

454496 

454496 

454496 

454496 

454496 

454496 

454496 

454496 

454496 

458652 

88589 

88589 

88589 

88589 

1 

c 



KG#TF 1 OCT#TF 1 
7/23/98 15:06:00 

CETCO FAlRMOI.INT PLANT 
PTOI BOX 88 
FA1 RMOUNT 

ROLL# HATERIAL 

LOT# 199829030 
00007554 030-BENTOHAT ST 

00007557 030-BENTOHAT ST 

00007568 030-BENTOHAT ST 

00007569 030-BENTOHAT ST 

00007570 030-BENTMAT ST 

00007579 030-BENTOHAT ST 

00007586 030-BENTOHAT ST 

00007587 030-BENTOMAT ST 

00007588 030-BENTOHAT ST 

00007589 030-BENTOHAT ST 

00007594 030-BENTOMAT ST 

00007595 030-BENTOHAT ST 

00007623 030-BENTOMAT ST 

00007636 030 - BENTOHAT ST 

0 
6 
e4 
N 
IQ 

C'I 

TOTAL SWARE FEET.. . . . .  

GA 30139 

COLLOID ENVIRONMENTAL TECH CO 
GCL MQAlMQC TRACKING FORM 

ORDER NUMBER 000087485 _ _ _ _ -  - _ _ -  

ROLL WARE ROLL GEOSYNTHETIC 
LENGTH FEET WEIGHT TOP LOT# 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

. . . . .  

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

3103 7341509 

3082 7341509 

3036 203349 

3047 203349 

3118 203349 

3115 7354399 

3103 7354399 

3070 7354399 

3070 7354399 

3052 7354399 

3102 7209534 

3119 7209534 

3072 7180004 

3007 7354172 

31.500 

TOTAL PAGES 

SHIP TO: GSE LINING TECHNOLOGIES 
C/O FLUOR OANIEL FERNALD 
FERNALD OH 

GEOSYNTHET IC GEOSYNTHETI C GEOSYNTHETI C CLAY 
TOP ROLL# BOTTOM LOT# BOTTOM ROLL# LOT# 

5143886A 

5143686A 

5143679A 

5143800A 

5143800A 

5143688A 

5143888A 

5143888A 

5143888A 

5 143869A 

5143889A 

5143883A 

5143858A 

5 14 38 19A 

, 

1 

PAGE: 1 

454496 

454496 

454496 

454496 

454496 

454496 

454496 

458652 

458652 

458652 

456652 

'458652 

458652 

458652 



CKG#TFl QCTBTFl 
7 J23J98 15: 07 : 47 

.. I 
-. CETCO FAIRHWNT PLANT 
- P . O .  BOX 88 

'. FAIRHOUNT 

R o l l #  HATERIAL 

LOT# 199829030 
00007558 030-BENTOMAT ST 

00007559 030-BENTOMAT ST 

00007562 030-BENTOELAT ST 

00007571 030-BENTMAT ST 

00007572 030-BENTOEIAT ST 

00007573 030-BENTOTIAT ST 

00007574 030-BENTOTIAT ST 

00007578 030-8ENTOTtAT ST 

00007580 030-8ENTCMT ST 

00007583 030-BENTfflAT ST 

00007585 030-BENTOIIAT ST 

00007590 030-BENTOMAT ST 

00007593 030-BENTOMAT ST 

00007597 030-BENTOMAT ST 

TOTAL SWARE FEET.. . . . . .  

GA 30139 

ROLL 
LENGTH 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

. . . .  

COLLOID ENVIRONMENTAL TECH CO 
GCL HOA/HOC !RACKING FORM 

SHIP TO: GSE LINING TECHNOLOGIES 
C/O FLUOR DANIEL FERNALO 
F ERNAL 0 OH 

OROER NUMBER 000087486 

SOUARE 
FEET 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

ROLL GEOSYNTHETIC GEOSYNTHETIC GEOSYNTHETIC GEOSYNTHETIC CLAY 
WEIGHT TOP LOT# TOP. ROLL# BOTTOM LOT# BOTTOM ROLL# LOT# 

3070 203349 

3063 203349 

3337 203349 

3164 203349 

2873 203349 

3074 203349 

3069 203349 

3100 203349 

3093 7354399 

3072 7354399 

3078 7354399 

3112 7209534 

3110 7209534 

3178 7209534 

31.500 

5143886A 

51 43886A 

5143879A 

5 14 3800A 

TOTAL PAGES 1 

5 143800A 

5 143800A 

5 143800A 

5143800A ' 

5143888A 

51438BM 

5143888A 

5 143889A 

5143889A 

5 143883A 

1 

, 

454496 

454496. 

454496 

454496 

454496 

454496 

454496 

454496 

454496 

454496 

454496 

458652 

458652 

458652 

PAGE: 1 



K G l T F l  OCTfTF l  
7/24/98 6:30:54 

- CETCO F A I W N T  PLANT 
P.O. BOX 88 
FAlRHOUNT 

ROLL# HATERIAL 

LOT# 199829030 
00007563 030-BENTOHAT ST 

00007564 030-BENTOHAT ST 

00007565 030-BENTOHAT ST 

00007584 030-BENTOHAT ST 

LOT# 199830030 
00007657 030-BENTOHAT ST 

00007667 030 -8ENTWT ST 

00007673 030-BENTOHAT ST 

00007674 030-BENTOHAT ST 

00007677 030-BENTOHAT ST 

00007679 030-BENTOHAT ST 

00007680 030-BENTOHAT ST 

00007684 030-BENTWAT ST 

00007686 030 ~ BENTOHAT ST 

00007687 030-BENTOHAT ST 

GA 30139 

ROLL 
LENGTH 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

. . . .  

COLLOID ENVIRONMENTAL TECH CO 
GCL MOA/MQC TRACKING FORM 

SHIP TO: GSE LINING TECHNOLOGIES 
C/O FLUOR DANIEL FERNALO 
FERNALO OH 

ORDER NUMBER 000087487 

SWARE 
FEET 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

ROLL GEOSYNTHET I C  GEOSYNTHET I C  GEOSYNTHET I C  GEOSYNTHET I C  CLAY 
WEIGHT TOP LOT# TOP ROLL# BOTTOH LOT# BOTTOH ROLL# LOT# 

PAGE: 1 

3091 203349 

3081 203349 

3100 203349 

3073 7354399 

3119 7279650 

3161 7386785 

3122 7386785 

5143879A 

5143879A 

5143879A 

5143888A 

5 143856A 

51438 18A 

5143787A 

3186 7386785 5143787A 

3329 7386785 . 5143787A 

3148 7386785 5143852A 

3139 7386785 5143852A 

3100 7386785 5 143852A 

3100 7386785 5 143852A 

3149 7390042 5143853A 

31.500 

TOTAL PAGES 1 

454496 

454496 

454496 

454496 

88589 

88589 

88589 

88589 

88589 

88589 

88589 

88589 

88589 

88589 



- 
'. QCGITFl OCT#'TFl 

7/24/96 6 31:23 

CETCO FAIRkIOUNT PLANT 
.. PTO. -BOX-8EI 

F A I W N T  

ROLL# MATERIAL 

LOT# 199830030 
00007650 030-8ENT@ZAT ST 

00007658 030-BENT@lAT ST 

00007659 030-BENTOUT ST 

00007660 030-BENTOUT ST 

00007661 030-BENTOUT ST 

00007662 030-BENTOUT ST 

00007663 030 - BENTOZAT ST 

00007664 030-BENTOTZAT ST 

00007669 030-BENT01ZAT ST 

00007675 030-8ENTM4T ST 

00007676 030-BENT(WUT ST 

00007678 030-8ENTO4AT ST 

00007682 030 - BENTOI4AT ST 

00007683 030-BENT0.1AT ST 

TOTAL SQUARE FEET.. 

0 
Q 
0 

rh 
a3 

GA 30139 

ROLL 
LENGTH 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

COLLOID ENVIRONMENTAL TECH CO 
GCL MQA/MQC TPACKING FORM 

SHIP TO: GSE LINING TECHNOLOGIES 
C/O FLUOR DANIEL fERNALD 
FERNALD OH 

ORDER NUMBER 000087488 
- - - - - - 

SOUARE ROLL GEOSYNTHETIC 
FEET WEIGHT TOP LOT# 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

3134 7279650 

3126 7279650 

3097 7279650 

3077 7279650 

3098 7279650 

3070 7279650 

3114 7279650 

3110 7386785 

3193 7386785 

3165 7386785 

3169 7386785 

3159 7386785 

3139 7386785 

3158 7386785 

31.500 

PAGE: 1 

GEOSYNTHETI C GEOSYNTHETIC GEOSYNTHETIC CLAY 
TOP ROLL# BOTTOM LOT# BOTTOM ROLL# LOT# 

5140647A 88589 

5 143856A 88589 

5 143818A 

5 143818A 

5143818A 

5 1438 18A 

5 143818A 

5 1438 18A 

88589 

88589 

88589 

88589 

88589 

88589 

5143787A 88589 

5143787A 

5143787A 

5 143852A 

5143852A 

5 143852A 

TOTAL PAGES 1 

88589 

88589 

88589 

88589 

88589 



OCG#TF 1 KT#TF 1 
7/24/90 6:31:39 

.'CETCO FAIRMOUNT PLANT 
P.O. Box 88 
FAIRHOUNT 

RoLLt MATERIAL 

LOT# 199829030 

LOT# 199830030 

00007616 030-BENTOHAT ST 

00007651 030-BENTOHAT ST 

00007652 030-BENTOHAT ST 

00007653 030-BENTOHAT ST 

00007666 030-BENTOHAT ST 

00007668 030-BENTOHAT ST 

00007670 030-BENTOHAT ST 

00007672 030-BENTOHAT ST 

00007681 030-BENTOHAT ST 

00007739 030-BENTOHAT ST 

00007743 030-BENTWT ST 

00007744 030-BENTOHAT ST 

00007750 030-BENTOHAT ST 

00007751 030-BENTOHAT ST 

TOTAL SQUARE FEET. .  

COLLOIO ENVIRONMENTAL TECH CO 
GCL MQAIMOC TRACKING FORM 

GA 30139 

ORDER NUMBER 000087489 

ROLL SQUARE 
LENGTH FEET 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

SHIP TO: GSE LINING TECHNOLOGIES 
C/O FLUOR OANIEL FERNALO 
FERNALD OH 

ROLL GEOSY NTHETIC GEOSYNTHET IC GEOSY NTHET I C  GEOSYNTHET IC CLAY 
WEIGHT TOP LOT# TOP ROLL# BOTTOM LOT# BOTTOM ROLL# LOT# 

PAGE: 1 

3089 7280351 5143858A 458652 

3094 

3188 

3187 

3161 

3147 

3146 

3110 

3139 

3061 

3104 

3069 

3099 

3066 

7 27 9650 

7 27 9650 

7279650 

7306785 

7 3867 85 

7386785 

7386785 

7386785 * 

7398296 

7398296 

7398296 

7401638 

7401638 

31.500 

TOTAL PAGES 1 

5143856A 

51 4 3856A 

5 14 3856A 

5143818A 

5143818A 

5143787A 

5143787A 

5143852A 

5143849A 

5 140643A 

51 40643A 

5140643A 

5140643A 

88589 

88589 

88589 

88589 

88589 

88589 

88589 

88589 

88593 

88593 

88593 

88593 

88593 



OCG#TF 1 QCTBlTF 1 
,7124198 8:i!6: 16 

CETCO FAIRI.IOUNT PLANT 
.~ P.O. BOX 88 
. FAIRHOUNT GA 30139 

ROCLY MATERIAL 

LOT# 199829030 
00007613 030-BENTOiAT ST 

00007614 030-BENTOiAT ST 

00007629 030-BENTC)iAT ST 

00007630 030-BENlaiAT ST 

00007631 030-BENTOIMT ST 

00007633 030-BENTOMT ST 

LOT# 199830030 
00007665 030-BENTOMAT ST 

00007725 030-BENTOIMT ST 

00007734 030-BENTC1MT ST 

00007736 030-BENTOIMT ST 

00007741 03O-BENTWT ST 

00007747 030-BENTOHAT ST 

00007748 030-BENTOHAT ST 

00007749 030-BENTOHAT ST 

TOTAL SQUARE FEET.. . . . . . . . 
0 
0 
t9 
N 
cia a 

COLLOID ENVIRONMENTAL TECH CO 
GCL MOAIMOC TMCKING FORM 

PAGE: 1 

SHIP TO: GSE LINING TECHNOLOGIES 
C/O FLUOR DANIEL FERNALO 
FERNALD OH 

ORDER NUMBER 000087490 - - - - - - - - - 

ROLL SQUARE ROLL GEOSYNTHETIC GEOSYNTHETIC GEOSYNTHETIC GEOSYNTHETIC CLAY 
LENGTH FEET WEIGHT TOP LOT# TOP ROLL# BOTTOM LOT# BOTTOM ROLL# LOT# 

. .  

150 2250 3086 7280351 

150 2250 3050 7280351 

150 2250 3069 7250390 

150 2250 3004 7250390 

150 2250 3034 7250390 

150 2250 3036 7250390 

5143846A 

5143846A 

5143803A 

5143803A 

5143803A 

5 14 38 19A 

458652 

458652 

458652 

458652 

458652 

458652 

150 2250 3070 7386785 5143818A 88589 

150 2250 

150 2250 

150 2250 

150 2250 

150 2250 

150 2250 

150 2250 

3181 7390557 

3113 7398296 

3103 7398296 

3079 7398296 

3062 7398296 

3058 7398296 

3071 7398296 

31.500 

TOTAL PAGES 

5143854A 

5143849A 

5143849A 

5143849A 

5140643A 

5140643A 

5140643A 

1 

88589 

88593 

88593 

88593 

88593 

88593 

88593 



OCWTFl oCT#TFl 
7/24/98 8:26:33 

: CETCO FAIRMI.INT PLANT 
P.O. BOX 88 
FAlRHOUNT GA 30139 

ROLL# MATERIAL 

LOT# 199829030 
00007628 030-BENTOMAT ST 

00007632 030-BEHTOMAT ST 

00007635 030-BENTOMAT ST 

LOT# 199830030 
00007643 030-BENTOMAT ST 

00007656 030-BENTOHAT ST 

00007717 030-BENTOHAT ST 

00007724 030-BENTOHAT ST 

00007726 030-BENTOHAT ST 

00007727 030-BENTOHAT ST 

00007729 030-BENTOHAT ST 

00007730 030-BENTOHAT ST 

00007733 030-BENTOHAT ST 

00007735 030-BENTOHAT ST 

00007745 030-BENTOHAT ST 

. .  

COLLOID ENVIRONMENTAL TECH CO 
GCL MOA/MOC TRACKING FORM 

ORDER NUMBER 000087491 

ROLL SQUARE 
LENGTH FEET 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

. . . . .  

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

SHIP TO: GSE LINING TECHNOLOGIES 
C/O FLUOR DANIEL FERNALD 
FE RNAL D OH 

ROLL GEOSYNTHET IC GEOSYNTHET IC GEOSYNTHET 1 C GEOSYNTHET I C  CLAY 
WEIGHT TOP LOT# TOP ROLL# BOTTOM LOT# BOTTOM ROLL# LOT# 

3112 7180004 

2963 7250390 

. 3012 7250390 

3098 7354172 

3125 7279650 

3140 7390557 

3067 7390557 

3097 7390557 

3200 7390557 

3138 7390557 

3143 7398296 

3187 7398296 

3120 7398296 

3082 7398296 

31.500 

TOTAL PAGES . 

5143803A 

5143803A 

5143819A 

5140647A 

5143856A 

5143854A 

5143854A 

5143854A 

5143854A 

5143854A 

5 143854A 

5143849A 

5143849A 

5 14O643A 

458652 

458652 

458652 

88589 

88589 

88589 

88589 

88589 

88589 

88589 

88589 

88593 

88593 

88593 

PAGE: 1 



OCGYTFl QCTITF1 
7/24/98 8:26:50 

CETCO FAIIUWNT PLANT 
j P.O. Box 88 

FA I RHOUNT 

LOT# 199830030 
00007654 030-BENTOHAT S T -  

00007709 030-BENTOHAT ST 

00007711 030-8ENTWT ST 

00007712 030-BENTWAT ST 

00007713 030-BENTOHAT ST 

00007715 030-8ENTOI.IAT ST 

00007718 030-BENTOEIAT ST 

00007719 030-BENT@IAT ST 

00007720 030-BENTOEIAT ST 

00007721 030-BENTOEIAT ST 

00007722 030-8ENTWT ST 

00007728 030-BENTOIAT ST 

00007731 030-BENTOUT ST 

00007732 030-BENTOUT ST 

TOTAL SOUARE FEET. .  . 

0 
Q 
0 .  
N 
k? 
N 

. . . .  

GA 30139 

ROLL 
LENGTH 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

COLLOID ENVIRONMENTAL TECH CO 
GCL MQA/MOC TRACKING FORM 

PAGE: 1 

SHIP TO: GSE LINING TECHNOLOGIES 
C/O FLUOR DANIEL FERNALD 
FERNALD OH 

ORDER NUMBER 000087492 

SQUARE 
FEET 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

ROLL GEOSYNTHETIC GEOSYNTHETIC GEOSYNTHETIC GEOSYNTHETIC CLAY 
WEIGHT TOP LOT# TOP ROLL# BOTTOM LOT# BOTTOM ROLL# LOT# 

3112 7279650 

3126 7390557 

3081 7390557 

3066 7390557 

3056 7390557 

3088 7390557 

3054 7390557 

3054 7390557 

3046 7390557 

3051 7390557 

3022 7390557 

3109 7390557 

3138 7398296 

3089 7398296 

31.500 

TOTAL PAGES 1 

5143856A 

5140762A 

5140762A 

5140762A 

5140762A 

5140762A 

5143854A 

5143854A 

5143854A 

5143854A 

5 143854A 

5143854A 

5 143854A 

5143854A 

88589 

88589 

88589 

88589 

88589 

88589 

88589 

88589 

88589 

88589 

88589 

88589 

88589 

88589 



OCGirTf 1 OCT#TFl 
7/24/98 14: 27: 31 

CETCO FAIRMOUNT PLANT 
" P.O. BOX 88 

FA1 RHOUNT 

ROlLl  MATERIAL 

LOT# 199829030 

loll 159830030 

00007605 030-BENTOHAT ST 

00007645 030-BENTOHAT ST 

00007647 030-BENTOHAT ST 

00007648 030-BENTOHBT ST 

00007649 030-BENTOHAT ST 

00007694 030-BENTWAT ST 

00007697 030-8ENTOHAT ST 

0000769e O~O-BENTOMAT ST 

00007701 030-BENT044T ST 

00007706 030-BENTOMAT ST 

00007708 030-BENTOMAT ST 

00007716 030-BENTOHAT ST 

00007723 030-BENTOHAT ST 

00007737 030-BENTOHAT ST 

W A R E  FEET.. . . . . .  

GA 30139 

ROLL 
LENGTH 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

. . . .  

COLLOID ENVIRONMENTAL TECH GO 
CCL MOA/MOC TRACKING FORM 

SHIP TO: GSE LINING TECHNOLOGIES 
C/O FLUOR DANIEL FERNALO 
FERNALO OH 

ORDER NUMBER 000087493 
_ _ - - - - _ _ _  

SQUARE ROLL GEOSYNTHETIC GEOSYNTHETIC GEOSYNTHETIC GEOSYNTHETIC CLAY 
FEET WEIGHT TOP LOT# TOP ROLL# BOTTOH LOT# BOTTOM ROLL# LOT# 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

3143 7375851 

3126 7244956 

3130 7244956 ' 

3120 7244956 

3165 7244956 

3143 7390042 

3152 7390042 

3123 7390042 

3151 7390042 I 

3126 7390042 

3100 7390557 

3070 7390557 

3083 7390557 

3093 7398296 

31,500 

TOTAL PAGES 1 

PAGE: 1 

5 14 3883A 

5140647A 

5140647A 

5 14064 7A 

5140647A 

5143853A 

51 43820A 

5143820A 

5143820A 

5140762A 

5140762A 

5143854A 

5143854A 

5143849A 

458652 

88589 

88589 

88589 . 

a8589 

88589 

88589 

88589 

88589 

88589 

88589 

88589 

88589 

88593 



@X#TFl  OCTllFl 
:7/24/98 14:21:47 

* t  

.> CETCO F A I W N T  PLANT 
P.O.  BOX 88 
F A I W N T  GA 30139 

ROLL# HATERIAL 

LOT# 199829030 
00007611 030-BENTOnAT S1 

COLLOID ENVIRONMENTAL TECH CO 
GCL HQA/MQC TRACKING FORM 

SHIP TO: GSE LINING TECHNOLOGIES 
C/O FLUOR DANIEL FERNALO 
FERNALO OH 

ORDER NUMBER 000087494 
. - - - - - - - - - 

ROLL SQUARE ROLL GEOSYNTHETIC GEOSYNTHETIC GEOSYNTHETIC GEOSYNTHETIC 
LENGTH FEET WEIGHT TOP LOT# TOP ROLL# BOTTOM LOT# BOTTOM ROLL# 

150 2250 3173 7280351 5143846A 

00007622 030-BENTOMAT ST 150 2250 3067 7180004 5143858A 

LOT# 199830030 
00007655 030-BENTOHAT ST 150 2250 3132 7279650 5143856A 

00007685 030-BENTOHAT ST 150 2250 3156 7386785 51 43852A 

00007690 030-BENTONAT ST 150 2250 3128 7390042 5143853A 

00007691 030-BENTCHAT ST 150 2250 3111 7390042 51 43853A 

00007692 030-BENTOHAT ST 150 2250 3126 7390042 5143853A 

00007693 030 - BENTCHAT ST 150 2250 3185 7390042 5143853A 

00007695 030 - BENTOHAT ST 150 2250 3127 7390042 I 5143853A 

00007696 030-BENTOHAT ST 150 2250 3180 7390042 

00007702 030-8ENT@AT ST 150 2250 3096 7390042 

00007703 030-BENTWT ST 150 2250 3143 7390042 

00007710 030-BENTOMAT ST 150 2250 3007 7390557 

5143853A 

5143820A 

5143820A 

5140762A 

PAGE: 1 

CLAY 
LOT# 

458652 

458652 

88589 

88589 

88589 

88589 

88589 

88589 

88589 

88589 

88589 

88589 

88589 

00007740' 030-BENTOHAT ST 150 2250 3077 7398296 5143849A 88593 

TOTAL SQUARE FEET.. . . . . . . . 0 
A 

31.500 

TOTAL PAGES . 1 



. .  

CCG#TF 1 OCTlTFl 
7/24/96 14:28:03 

CETCO FAIRHOUNT PLANT 
P.O. Box 88 
FAIRMOUNT ' 

R a L I  HATERIAL 

L o r i  199829030 
00007604 030 -8ENTOHAT ST 

00007610 030-BENTOHAT ST 

00007612 030-BENTOMAT ST 

00007625 030-BENTOMAT ST 

00007627 030-BENTMAT ST 

LOT# 199830030 
00007646 030-BENTOHAT ST 

00007688 030-BENTOHAT ST 

00007689 030-BENTOMAT ST 

00007699 030-BENTOHAT ST 

00007700 030-BENTOMAT ST 

00007705 030-BENTWT ST 

00007738 030-BENTWT ST 

00007742 030-BENTOMAT ST 

00007888 030-BENTOMAT ST 

TOTAL SOUARE FEET.. . 
0 
8 
8 
hs 

. . .  

GA 30139 

ROLL 
LENGTH 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

. . . . .  

COLLOID ENVIRONMENTAL rEcH co 
GCL MQA/MQC TRACKING FORM 

SHIP TO: GSE LINING TECHNOLOGIES 
C/O FLUOR DANIEL FERNALD 
FERNALD OH 

ORDER NUMBER 000087495 _ _ - _  _ - _ _ _  

SQUARE ROLL GEOSYNTHETIC 
FEET WEIGHT TOP LOT# 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

3122 7375851 

3118 7280351 

3082 7280351 

3097 7180004 

3045 7180004 

3194 1244956 

3150 7390042 

3138 7390042 

3120 7390042 

3133 7390042 

3034 7390042 

3112 7398296 

3082 7398296 

3032 7401639 

31,500 

TOTAL PAGES 

GEOSYNTHET I C  GEOSYNTHET I C  GEOSYNTHET IC CLAY 
TOP ROLL# BOTTOM LOT# BOTTOM ROLL# LOT# 

5143883A 

5 143846A 

5143846A 

5143803A 

5 143803A 

5140647A 

5143853A 

5143853A 

5 143820A 

5 14382OA 

5 143820A 

5143849A 

5 143849A 

5144037A 

1 

458652 

458652 

458652 

458652 

458652 

88589 

88589 

88589 

88589 

88589 

88589 

88593 

88593 

450249 

PAGE: 1 



F 

OCGlTFl oCT#VF 1 
7/24/98 14:2& 20 

CETCO FAIRHOUNT PLANT 
P.O. Box 88 

.. FAIRMOUNT 

R U L I  MATERIAL 

LOT# 199829030 
00007592 030-8ENTWlT ST 

00007596 030-BENTOPWT ST 

00007599 030-BENTWAT ST 

00007601 030-8ENTOH9T ST 

00007602 030-BENTOHAT ST 

00007603 030-BENTOHAT ST 

00007606 030-BENTOHAT ST 

00007615 030-BENTOHAT ST 

00007624 030-BENTOHAT ST 

LOT# 199830030 
00007704 030-BENTOHAT ST 

00007883 030-BENTOHAT ST 

00007884 030-BENTOHAT ST 

00007885 030-BENTOHAT ST 

00007886 030-BENTOMAT ST 

TOTAL SQUARE FEET . . .  . . . .  

GA 30139 

ROLL 
LENGTH 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

. . . .  

W 
COLLOID ENVIRONMENTAL TECH CO 
GCL MOAA/HQC TRACKING FORM 

SHIP TO: GSE LINING TECHNOLOGIES 
C/O FLUOR DANIEL FERNALD 
F ERNALD OH 

ORDER NUMBER 000087496 

SQUARE ROLL GEOSYNTHETIC GEOSYNTHETIC GEOSYNTHETIC GEOSYNTHETIC CLAY 
FEET WEIGHT TOP LOT# TOP ROLL# BOTTOH LOT# BOTTOH ROLL# LOT# 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

3107 7209534 

3113 7209534 

3136 7209534 

3102 7209534 

3173 7375851 

3093 7375851 

3119 7375851 

3098 7280351 

3067 7180004 

3125 7390042 

3020 7401639 

3016 7401639 

3004 7401639 

3009 7401639 

31.500 

5 143889A 

5143883A 

5143883A 

5143883A 

5 143883A 

5143883A 

5143846A 

5143846A 

5143803A 
I 

5143820A 

5144037A 

5144037A 

5144037A 

5144037A 

458652 

458652 

458652 

458652 

458652 

458652. 

458652 

458652 

458652 

88589 

450249 

450249 

450249 

450249 

PAGE: 1 

TOTAL PAGES 1 



W F l  QCT#TFl 
7/27/98 12:36:48 

CETCO FAIRmxMT PWJT 
P.O. Box 88 
FAIRHOUCT 

ROLL# HATERIAL 

LOT# 199829030 
00007620 030-BENTOHAT ST 

00007621 030-BENTOHAT ST 

LOT# 199830030 
00007707 030.BENToHAT ST 

00007829 030-BENTOHAT ST 

00007838 030-BENTOHAT ST 

00007845 030.BENTOHAT ST 

00007858 030.BENToHAT ST 

00007819 030-ENToHAT ST 

00007871 030-BENTW4T ST 
00007872 030-BENTOHAT ST 

00007874 030-8ENTWAT ST 

00007875 030-BENTOHAT ST 

00007880 030-BENTOHAT ST 

00007881 030.BENToHAT ST 

,zr < 
TOTAL SQWRE FEET.. 

COLLOID ENVIRONMENTAL TECH CO 
GCL tQA/tiQC W I N G  FORH 

SHIP TO: GSE LINING TECHNOLOGIES 

G4 30139 FERNALD OH 
C/O FLUOR OANIEL FERNAU) 

ORDER NUMBER 000087498 . . . . . - . - . 

ROLL SQUARE ROLL GOSYNTHETIC GEOSYNlHETIC 
LENGTH FEET WEIGHT TOP ROLL# BOllOH ROLL# 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

..... 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

3120 7180004 

3128 7180004 

3092 7390557 

3060 7390045 

3064 7390552 

2908 7390552 

3015, 7390046 

3049 7401639 

3040 7401639 

3023 7401639 

3027 7401639 

3040 7401639 

3014 7401639 

3014 7401639 

31.500 

TOTAL PAGES 

5143858A 

514385R4 

5140762A 

5144036A 

5144038A 

5144038A 

5144035A 

5144029A 

514402OA 

5144028A 

514402M 

5144028A 

5144028A 

5144037A 

1 

CLAY 
LOT# 

458652 

458652 

88589 

455854 

455854 

450249 

450249 

450249 

450249 

450249 

450249 

450249 

450249 

450249 

PAGE: 1 



_ .  . I  
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1 

: .,) .. 

QCCsrTFl KT#TFl  
7/27/98 12: 36: 31 

COLLOID ENVIRONMENTAL TECH CO 
GCL HQAIt4QC TRACKING FORM 

PAGE: 1 

CETCO FAIRHOUNT PLANT 
P.O. BOX 88 
FAIRKMT cv9 30139 

SHIP TO: GSE LINING TECHNOLOGIES 
C/O FLUOR DANIEL FERNALD 
FERNALD OH 

ORMR NUHBER 000087497 - . . . . . . . . 

RoLU MERIAL 

LOT# 199829030 
00007600 030-BENlWT 5 

00007607 030.BENTOHAT ST 

00007608 030-BENTWT ST 

00007609 030-BENTWAT ST 

00007619 030.BENTOHAT ST 

00007626 030.8ENTm91 ST 

00007634 030-BENTOHA1 ST 

LOT# 199830030 
00007671 030-BENToIc91' ST 

00007746 O~O.BENTOHA'I ST 

00007859 OJO-BEN~O~K~ ST 

00007860 030-8ENTWT ST 

00007861 030-BENTOHAT ST 

00007873 03O-BENlOHAT ST 

00007882 030-BEHTOHAT ST 

ROLL SQUARE ROLL GEOSYNTHETIC GEOSYNlMTlC GEOSYNTHETIC GEOSYNTHETIC CLAY 
LENGlli FEET MIGHT TOP LOT# TOP ROLL# BOTTOM LOT# BOllOM ROLL# LOT# 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

.. 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

3115 7209534 

2933 7375851 

3128 7375851 

3152 7375851 

3133 7280351 

3073 7180004 

3038 7250390 

5143883A 

51438469, 

5143846A 

5143846A 

5143858A 

5143803A 

5143819A 

5 143787A 

5140643A 

5144035A 

5144035A 

5144035A 

5144028A 

5144037A 

458652 

458652 

458652 

458652 

458652 

458652 

458652 

88589 

88593 

450249 

450249 

450249 

450249 

450249 

3130 7386785 

3106 7390296 

3015 7390046 

3011 7390046 

3025 7390046 

3032 7401639 

3003 7401639 

TOTAL SQWRE FEET.. 31.500 .. 

TOTAL PAGES 1 



W F 1  W#TFl  
7/27/98 12:36:48 

CETCO F A I I M W T  PLANT 
PTO. Box 88 
F A I W  

ROLL# MATERIAL 

LOT# 199829030 
00067620 030-BENTOMAT ST 

00007621 030-BENTOHAT ST 

LOT) 199830030 
00007707 030-BENTOHAT ST 

00007829 030-BENTOHAT ST 

00007838 030-BENTOHAT ST 

00007845 030-BENTOHAT ST 

00007858 030-EENTOHAT ST 

~ 7 8 U  0 3 O - M L H 4 1  ST 
00007871 030-BENTOHAT ST 

00007872 030-BENTOHAT ST 

00007874 030-BENTWT ST 

00007875 030-BENTOHAT ST 

00007880 030-BENTWT ST 

00007881 030-BENTOHAT ST 

TOTAL SQWRE FEET.. 

COLLOID ENVIRONKNTAL TECH CO 
GCL HQA/HQC TRACKING FORM 

GA 30139 

ORDER NLPIBER 000087498 

ROLL SQUARE ROLL GEOSYNTHETIC 
LENGTH FEET WEIGHl TOP ROLL# 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

. . . . . . . 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

3120 7180004 

3128 7180004 

3092 7390557 

3060 7390045 

3064 7390552 

2908 7390552 

3015 7390046 

3049 7401639 

3040 7401639 

3023 7401639 

3027 7401639 

3040 7401639 

3014 7401639 

3014 7401639 

31,500 

TOTAL PAGES 

SHIP TO: GSE LINING TECHNOLOGIES 
C/O FLUOR DANIEL FERNALD 
FERNALO OH 

GEOSYNMET I C 
BOlTOH ROLL# 

51438564 

51438504 

5140762A 

5144036A 

5144038A 

51440304 

5144035A 

5144029A 

51440204 

5144028A 

514402M 

514402M 

5144028A 

5144037A 

1 

CLAY 
LOT# 

458652 

458652 

88589 

455854 

455854 

450249 

450249 

450249 

450249 

450249 

450249 

450249 

450249 

450249 

PAGE: 1 

c 



QCG#TFl QCTfiIFl 
7/27/90 12:37:04 

CETM FAIWJNT PUWT 
P.O. Box 88 
FAIRmxNl 

R W  HATERIAL 

LOT# 199829030 
00007617 030-MNTWT ST 

00007618 030-BENTMAT ST 

LOT# 199830030 
00007615 030-6ENTWT ST 

00007822 030.8ENTOHAT ST 

00007831 030-6ENTOHAT ST 

00007832 030.BEMTOHAT ST 

00007847 030-BENTOHAT ST 

00007848 030-BENTOHAT ST 

00007850 030-6EHTOHAT ST 

00007862 030-6ENTOHAT ST 

00007869 030-BENTWT ST 

00007876 030-BENTWJ ST 
00007877 03O.BEH1DHAJ ST 

00007878 0 3 O . W T W J  ST 

TOTAL WWRE FEET.. .. 

GA 30139 

ROLL 
LENGTH 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

.... 

COLLOID ENVIRONMNTAL TECH CO 
GCL HQA/W TRACKING FORH 

SHIP TO: GSE LINING TECHNOLOGIES 
C/O FLUOR DANIEL FERNALD 
FERWALD OH 

ORDER NUHBER 000087499 

SQUARE ROLL GEOSYNTHETIC GEOSYNTHETIC 
FEET WEIGHl TOP ROLL# BOlToH ROLL# 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

3051 7280351 

3078 7280351 

3148 7381596 

3089 7390045 

3077 7390552 

3054 7390552 

3047 7390552 

3030 7390552 

3049 7390046 

3040 7390046 

2999 7401639 

3017 7401639 

3014 7401639 

3004 7401639 

31.500 

TOTAL PAGES 

5143658A 

5143658A 

199826010 

5144027A 

5144036A 

5144036A 

5144038A 

5144038A 

5144038A 

5144035A 

514402911 

5144028A 

5144028A 

5144028A 

1 

CLAY 
LOT# 

456652 

458652 

455654 

455854 

455854 

455854 

450249 

450249 

450249 

450249 

450249 

450249 

450249 

450249 

PAGE: 1 



Qccgirl KTPrFl 
7/27/96 12:37:20 

UTCO FAlRHWHT P I N T  

FAIRHOU(T , 
. P.O. Box 88 

ROLL# HATERIAL 

LOT# 199630030 
00007616 030*BEHToHAT ST 

00007617 030-BwToHAT ST 

00007818 030-BE~owIT ST 

00007633 030-6EHTOHAT ST 

00007835 030*8ENToHAT ST 

00007649 030.BEHToHAT ST 

00007651 030-EEHToHAT ST 

00007852 030-BwToHAT ST 

00007866 030-EEHToHAT ST 

00007867 030.BEHTOHAT ST 

00007868 030.BENlOHAT ST 

00007887 030-BEHTOHAT ST 

00007869 030-BENlOHAT ST 

TOTAL SQWRE FEET.. 

COLLOID ENVIRONMENTAL TECH CO 
GCL WtQC TRACKING FORM 

o\ 30139 

ORDER NUHBER 000067500 ........ - 

ROLL SQUARE ROLL GEOSYNMETIC 
ENGM FEET WEIGHT TOP ROLL# 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

3066 7381598 

3060 7361596 

3109 7361596 

3060 7390552 

3066 7390552 

3052 7390046 

3049 7390046 

3001 7390046 

3099 7390046 

3033 7390046 

3026 7390046 

3012 7401639 

3001 7401639 

29,250 

TOTAL PAGES 

SHIP TO: GSE LINING TECHNOLOGIES 
C/O FLUOR OANIEL F E W  
FERNALO OH 

GEOSYNTHET IC 
BOTTOM ROLL# 

5144027A 

5144027A 

5144027A 

5144036A 

51440361\. 

5144038A 

514403EA 

5144038A 

5144029A 

5144029A 

5144029A 

5144037A 

5144037A 

1 

CLAY 
LOT# 

455054 

455654 

455654 

455654 

455654 

450249 

450249 

450249 

450249 

450249 

450249 

450249 

450249 

PAGE: 1 



Q C W l  ,.KT#IFl 
7/27/98 12:37:36 

C R C O  FAAIRHW P U N T  
P.O. BOX 88 
F A I M  

LOT# 199830030 
00007819 030-BEHIoH4T ST 

00007820 030.BENTffl4T ST 

00007830 030-BENTOH4T ST 

00007836 030*8ENTOH4T ST 

00007839 030-BENToH4T ST 

00007846 030-BEHToH4T ST 

00007853 030-BLHTOH4T ST 

00007855 030-BEHICHAT ST 

00007863 03O-BwICHAT ST 

00007864 03O-BENlCHAT ST 

00007865 030-BEHIoIc4T ST 

00007891 030-8ENTtM4T ST 

00007892 030-BENTOH4T ST 

00007893 030-BENToH4T ST 

TOTAL SWARE FEET.; 

G4 30139 

COLLOID ENVIRONHENTAL TECH CO 
GCL WHQC TRACKING FORH 

PAGE: 1 

SHIP TO: GSE LINING TECHNOLOGIES 
C/O FLUOR DANIEL FERNALD 
FERNALD OH 

ORDER NUHBER 000087501 . . . . . . . . . 

ROLL SQWE ROLL GEOSYNlHETlC GEOSYNTHETIC 
LENGTH FEET MIGHT TOP ROLL# BDllOH ROLL# 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

‘ 150 

150 

..... 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

3089 

3104 

3041 

3064 

3030 

3071 

3042 

3010 

3050 

3044 

3042 

3060 

3090 

3065 

7381598 

7381598 

7 3 9 0 0 4 5 

7390552 

7390552 

7390552 

7390046 

7390046 

7390046 

7390046 

7390046 

7394779 

7394779 

7394779 

5144027A 

5144027A 

5144036A 

5144038A 

5144038A 

51hO38A 

5144035A 

5144035A 

5144029A 

5144029A 

5144029A 

5144015A 

5144015A 

5144015A 

I 

31.500 

TOTAL PAGES 1 

CLAY 
LOT# 

455854 

455854 

455854 

455854 

450249 

450249 

450249 

450249 

450249 

450249 

450249 

450249 

450249 

450249 



OcGdrTFl QCTW1 
7/27/98 12; 37: 52 

CETCO FAlRmwNT PLANT 
P.O. BOX 88 
FAlRHOUCT 

ROLL# HATERIAL 

LOT# 199830030 
00007814 030.BENTOHAT ST 

00007821 

00007823 

00007824 

00007840 

00007841 

00007842 

00007844 

00007854 

00007856 

00007857 

00007894 

00007896 

00007897 

030-BENTOHAT ST 

030-BENTOHAT S l  

030.BENTOHAT ST 

030.BEHTOHAT ST 

030-BENTOHAT ST 

030-BENTOHAT ST 

030-BENTOHAT ST 

030-BENTOHAT ST 

030-BENTOHAT ST 

030-BENTOHAT ST 

030-BENTOHAT ST 

030-BENTOHAT ST 

030-BENTOHAT ST 

TOTAL SpWRE FEET.. 

0 
Q a 
hl. 
6) 
d;t 

.. 

w\ 30139 

ROLL 
LENGTH 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

150 

..... 

COLLOID ENVIRONMENTAL TECH CO 
GCL WHQC TRACKING FORH 

ORDER NUMBER 000087502 ...... -.. 

SQUARE ROLL GEOSYNTIETIC 
FEET MIGHT TOP ROLL# 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

2250 

3150 7381598 

3084 7390045 

3067 7390045 

3074 7390045 

3021 7390552 

3051 7390552 

3034 7390552 

3014 7390552 

3049 7390046 

3079 7390046 

3078 7390046 

3060 7394779 

3032 7394779 

3082 7394779 

31.500 

TOTAL PAGES 

SHIP TO: 'GSE LINING TECHNOLOGIES 
C/O FLUOR W l E L  FERNALO 
FERNALD OH 

GEOSYHTHET IC 
BOllOH ROLL# 

1998260 10 

5144027A 

5144027A 

5144027A 

5144038A 

5144038A 

5144038A 

5144038A 

5144035A 

5144035A 

5144035A 

5144015A 

514401% 

5144015A 

1 

CLAY 
LOT# 

455054 

455854 

455854 

455854 

450249 

450249 

450249 

450249 

450249 

450249 

450249 

450249 

450249 

450249 

PAGE: 1 



QCG#TFl QCTPTFl 
7/27/98 12:38:08 

CZTCO F A I W M T  PLANT 
P.O. BOX 8a 

' .FAI IW.NT GA 30139 

ROLL# HATERIAL 

LOT# 199830030 

00007825 03O-BErrroru\lr ST 

00007642 0 3 0 - B E N l W U  ST 

00007826 O~O-BENTOHA'I ST 

00007827 030-BENTOHA'T ST 

00007843 O~O-BWTOHA'~ ST 

00007895 O~O-BEHTOHA'I ST 

TOTAL SQWRE R E T . .  . ... 

COLLOID ENVIRONHENTAL TECH CO 
GCL tKlA/tQC TRACKING FORH 

SHIP TO: GSE LINING TECHNOLOGIES 
C/O FLUOR DANIEL FERNAU) 
FERNALD OH 

ORDER NUMBER 000087503 - . - . . . . . . 

ROLL SQWRE ROLL GEOSYNMETIC GEOSYNMETIC CLAY 
LENGTH FEET WEIGHT TOP ROLL# BOlTOH ROLL# LOT# 

150 2250 3098 7354172 

150 2250 3081 7390045 

150 2250 3081 7390045 

150 2250 3096 7390045 

150 2250 3014 7390552 

150 2250 3055 7394779 

..... 13.500 

TOTAL PAGES 

5140647A 88589 

5144027A 455854 

5144036A 455854 

5144036A 455854 

5144038A 450249 

5144015A 450249 

1 

I 

PAGE: 1 

I 
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GSE Roll Test Data Report 

ROLL DIMENSIONS = 1% 

ROLL NUMBER: AK-4211 FF 
PROD DATE: 07/14/98 
SEEET AREA: 8474 s q . f t .  

788 sq. meters 
LZNGTH : 355 f s e t  

108 meters 
WIDTH: 23.87 f e e t  

7.3 meters 
WEIGHT : 3502 pounds 

15 88  k i l cq ra rns  

RESIN TYPE 

PROPERTY UNITS METHOD RESULT 
DENSITY q/cc . D1505 0.934 I ~ _ _  - 

D570 c 0.09 MO I S TURE 0, 

BRITTLENESS OC D746 C-70 
MELT INDEX g/lO min.  D1'238 0 . 4 0 0  

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

~ 

D638 TEAWILE YIELD STREIVGTH 
CD - 
M D -  

CD - 
M D -  

YIELD ELONGATION 

TENSILE BREAK STREiVGTH 
CD - 
M D -  

K ELONGATION 
CD - 
M D -  

CD - 
M D -  

WNCTURE STRENGTH 
iHRLVU GE 

CD - 

'NITIAL TEARING STRENGTH 

173 
173 

D638 
13 
13 

D638 
324 
324 

D638 
5 6 0  
5 6 0  

DlOO4 

FT;MS lOlC12065 
D1204 

( I  HR Q IOOC) 

60 
6 0  

105 

4-1- 2. 00 

lbiin 

Po 

lblin 

0, 

Ib 

Ib 

A 
M D -  

ZARBON B U C K  DISPERSION 
ZARBON B U C K  COiVTEiVT D1603 . 2.00 % 

3 1 kg/cm 207 Ib/in 3 7 kglcrn 
31 202 36 

22 5 
22 

5 9 kg/crn 
59 

27 kg 
27 
48 kg 

3 92 lblin 7 0  kglcrn 
466 83 

629 PO 

744 

0.7 % 

& 
2.37 x 

33 kg 
34 
60 kg 

0 . 943 g/cc 0 . 940 s jcc  
S t a r t  7/10/98 

80 mil 2.03 rnm 80 mil 2.03 mrn 
7 6  1.92 76 1.93 

80 2.03 

SEOMEMBRANE D ENSI TI' 
CSCR 
rHICKA'ESS 

NOMINAL 
MINIblUM 
AVG. THICKNESS 

TEST NOTES: MD=MACEiINE DIRECTION CD-CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= 1.3 ON YIELD. 2.5 ON BREAK 

% I I r-ruehir.7~ \r 4 f I ICP D A e c n  nhi w n h A i h r  A I TUTPVXICC~ 
?.LL . J L I \ L I I " L L I  . .>kUL.I Yc\LIL" "L. L . " L . & L A . n L  L L I . L . U . L J 4  

DATE SHIPPED 

L 
OMER: FLUOR DANIEL FERNALDiFERMCO 

IOB NO. - 7920 
ZOMMENTS 

1oIRIlz( 



GSE Roll Test Data Report 

ROLL DIMENSIONS ==: 2 1% 

ROLL LNUMEER: AK-4212 FF 
PXOD DATE: 07/14/98 
SXEET AREA: 8665 sq.ft. 

805 sq. meters 
LiNGTX : 363 f s e t  

111 meters 
WIDTH: 23.87 f ee t  

7.3 meters 
WSIGHT : 3538 pounds 

1605 kilograms 

R E S I N  TYPE 

UNITS METHOD RESULT 
c /cc  - Dl505 0.934 - 

MOISTURE % D570 e 0.09 
BRITTLENESS OC D 7 4 6  < - Y O  
MELT INDEX g/lO min.  D1238 0.400 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TEiVSILE YIELD STREiVGTH 
CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

PUNCTURE STRE.VGTH 

CD - 
M D -  

YIELD ELONGATION 

TEXSILE BREAK STRENGTH 

4K ELONGATION 

INITIAL TEARIiVG STRENGTH 

SHRIiVKA GE 

CARBON n u  CK DISPERSION 
CARBON B U C K  CONTELVT 
GEOiMEMBUiVE D EiVS I T Y  
ESCR 
THICKVESS 

NObI IN A L 

XVC. THICKNESS 80 2.03 
,M IN IkI  U M 

D638 
173 lbiin 

1 7 3  
D638 

13 R 
i3 

D638 
3 2 4  lblin 
324 

5 6 0  % 
5 6 0  

~ 6 3 a  

Dl004 
6 0  Ib 
60 

FTiMS 101C12065 1 0 5  III 

D1204 
( 1  HR @ IOOC) *I-' 2 . 0 0 Po 

il- 2 . 00 
D3015 A2 
D1503 2.00 A 
Dl505 
D1593-B 1 5 0 0  hours 
D1593/D751 

80 mil 
76 

3 1 kg/cm 
31 

5 9 kglcm 
5 9  

27 kg 
27 
4 8  kg 

0 . 9 4 0  g/cc 
S t a r t  

2.03 mm 
1.92 

23 5 lblin 4 2 kglca 
218 39 

22 A 
23 

421 Ib/in 
426 

684 R 
680 

7 4  Ib 3 3  kg 

134 Ib 61 kg 
74 34 

0.7 76 

0.0 
A2 ' 

2.36 A 

7/10/98 
0 .  943 g/CC 

80 mil 2.03 
76 1.93 

I I I 1 ..;:"B TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH = I . 3  ON YIELD. 1.5 ON B R W K  
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

./!.id. G 
d :a*' L - JTOMER: FLUOR DANIEL FERNALDlFERMCO . DATE SHIPPED 

JOB NO. - 7920 
CObIM ENTS 

00026.7 
Z I D I l 7 2  



. -  

5 7 / 0 ?/ 9 8 
12 : 32 : 45 

HME080A004 
HME080A004 
HME080A004 
HMEO8OAOO4 
HME080A004 
HME080A004 
HME080A004 
HME080A004 
HME080A004 
HME080A004 
XME080A004 
HME080A004 
HME080A004 
HME080A004 
HME080A004 
HME080A004 
HME080A004 
XMEO 8 OAO 04 
HME080A004 
HMEO8OAOO4 
HMEO8OAOO4 
EME080A004 
EME080A004 
HME080A004 
HME080A004 
EME080A004 
HME080A004 
HME080A004 
HME080A004 
HME080A004 
LYE 0 8 0 A0 0 4 
HME080A004 
HME080A004 
XME080A004 
EME080A004 
XME080A004 
HMEO 8 OAO 04 
HME 0 8 0 A 0 0 4 
HME080A004 

SLT . LL TRANSFER TO MAS90 

DATE 
PRODUCT MADE STA LENGTX 

HYE080A004 
AK4198 HME080A004 
AK4199 HME080A004 
AK4200 HME080A004 
AK4201 HME080A004 
AK4202 J'  2ME080A004 
AK4203 €!ME0 8 O A O  04 
-204 iiME080A004 

HME080A004 
XME080A004 

07/05/98 A1 
07/05/98 A1 
07/05/98 Ai 
07/05/98 A1 
07/05/98 A1 
07/05/98 A1 
07/05/98 A1 
07/05/98 A1 
07/05/98 A1 
07/05/98 Al 
07/05/98 A1 
07/05/98 Al 
07/05/98 Al 
07/05/98 Al 
07/06/98 A1 
07/06/98 A1 
07/06/98 A1 
07/06/98 A1 
07/06/98 A1 
07/06/98 A1 
07/06/98 A1 
07/06/98 Al 
07/06/98 Al 
07/06/98 Al 
07/06/98 AI. 
07/06/98 A1 
07/06/98 A1 
07/06/98 A1 
07/06/98 A1 
07/06/98 A1 
07/06/98 A1 
07/06/98 AI 
07/06/98 AI. 
07/06/98 A1 
07/06/98 A1 
07/06/98 A1 
07/06/98 A1 
07/06/98 A3 
07/06/98 R 
07/06/98 Al 
07/06/98 .A1 
07/06/96 Al 
07/06/98 A1 
07/06/98 A1 
07/05/98 AI 
07/06/98 Al 
07/05/98 A1 
07/06/98 Al 
07/07/98 -41 
07/07/98 AI  

355 
355 
355 
355 
355 
355 
355 
355 
355 
355 
355 
355 
355 
355 
355 
355 
355 
355. 
355 
355 
355 
355 
355 
355 
355 
355 
355 
355 
355 
355 
355 
355 
355 
355 
355 
355 
355 
295 
184 
355 
710 
1 

7 1.0 
1 

510 

713 
1 

710 

I 

- 

WIDTH 

23.8700 
23.8700 
23.8700 
23.8700 
23.8700 
23.8700 
23.8700 
23.8700 
23.8700 
23.8700 
23.8700 
23.8700 
23.8700 
23.8700 
23.8700 
23.8700 
23.8700 
23.8700 
23.8700 
23.8700 
23.8700 
23.8700 
23.87CO 
23.8700 
23.8700 
23.8700 
23.8700 
23.8700 
23.8700 
23.8700 
23.8700 
23.8700 
23.8700 
23.8700 
23.8700 
23.8700 
23.8700 
23.8700 
23.8700 
23.8700 
23.8700 
23.8700 
23.8700 
23.8700 
23.8700 
23.8700 
23.8700 
23.8700 
23.8700 
23.87OC 

. PAGE 1 

-. 

AREA 

8473.85 
8473.85 
8473.85 
8473.85 
8473.85 
8473.85 
8473.85 
8473.85 
8473.85 
8473 .e5 
8473.85 
8473.85 
8473. a5 
8473. a5 
8473.85 
8473.85 
8473.35 
8473.85 
8473.85 
8473.85 
8473.85 
8473.85 
8473.85 
8473.85 
8473.85 
8473.85 
8473.85 
8473.85 
8473.85 
8473.85 
8473.85 
8473.85 
8473.85 
8473.85 
8473.85 
8473.85 
8473.85 
7041.65 
4392.08 
8473.85 
16947.70 

23.87 
16947.70 

23.87 
15947.70 

23.87 
16947.70 

23 .87 
16947.70 

2 3  .a7 

080268 

;OB 
WEIGHT NO 

3396 
3407 
3403 
3401 
3408 
3419 
3413 
3417 
3421 
3422 
3422 
3427 
3428 
3428 
3424 
3424 
3423 
3441 
3431 
3423 
3428 
3429 
3428 
3424 
3426 
3420 
3422 
3418 
3426 
3427 
3419 
3421 
3421 
3421 
3420 
3424 
3407 
2822 
1853 
3440 

L 

6794 

6804 
1 

6804 
1 

6794 



'0 7 / O?/ 9 8 SLT , .LL TRANSFER TO M A S ~ O  
1 2  : 3 2  :45 

d s  
c -  

PAGE 2 

ROLL DATE 
TMBER PEZODUCT MADE STA LENGTH WIDTH 

AK4207 HME080A004 0 7 / 0 7 / 9 8  A 1  7 1 0  2 3 . 8 7 0 0  
AK4208 ' EME080A004 0 7 / 0 7 / 9 8  A1 1 2 3 . 8 7 0 0  
AK4209 EME080A004 0 7 / 0 7 / 9 8  A 1  7 1 0  2 3 . 8 7 0 0  

*AK4210 HME080A004 0 7 / 0 7 / 9 8  A1 1 2 3 . 8 7 0 0  
4 - A K 0 2 1 1  HME080A004 0 7 / 0 7 / 9 8  A1 7 1 0  2 3 . 8 7 0 0  
+AK4 2 1 2  EME080A004 0 7 / 0 7 / 9 8  A1 1 2 3 . 8 7 0 0  

XEPORT TOTALS 
1 9 6 5 7  

AREA 

1 6 ' 9 4 7 . 7 0  
2 3 . 5 7  

1 6 9 4 7 . 7 0  

1 6 9 4 7 , .  7 0  
2 3 . 8 7  

2 3 . a 7  

WEIGHT ;:Ba 
6 7 9 7 _ y  

1 
6 7 9 6  

1 Z4w-i 
6 5 0 3  

1 

4 6 9 2 1 2 . 5 9  
1 8 9 0 ? 2  



,,7 C 0 9 4 9 8 SLT ..aLL TRANSFER 
L4 : 0 8  :lo 

DATE 
PRODUCT MADZ STA LENGTH 

X423  8 
3 4 2 3 9  
3 4 2 4 0  

X4244  
tK424S 
tK4246 
tK4247 
tK4248 
tK4249 
iK425O 
,KO251 J 

J LK4252 
LIZ4253 
tK4254 
tK4255 
LK4256 

.K4258 
,K4259 

RME080A004 0 7 / 0 7 / 9 8  Al 
SME080A004 0 7 / 0 7 / 9 8  A l  
HME080A004 0 7 / 0 7 / 9 8  A 1  
EMEOSOAOO4 0 7 / 0 7 / 9 8  A 1  
HME080A004 0 7 / 0 7 / 9 8  A l  
iiME980A004 0 7 / 9 7 / 9 8  A 1  
HME080A004 0 7 / 0 7 / 9 8  A l  
EME080A004 0 7 / 0 7 / 9 8  A 1  
HME080.24004 0 7 / G 7 / 9 8  A 1  
EME080A004 0 7 / 0 7 / 9 8  A l  
XME080A004 0 7 / 0 7 / 9 8  A 1  
EME080A004 0 7 / 0 7 / 9 8  3-1 
uMS080A004 0 7 / 0 7 / 9 8  3.1 
HME080A004 0 7 / 0 7 / 9 8  A l  
F3EO8OAOO4 0 7 / 0 7 / 9 8  A 1  
XMEC80A004 0 7 / 0 7 / 9 8  A1 
EME080A004 0 7 / 0 7 / 9 8  A 1  
HME080A004 0 7 / 0 7 / 9 8  A l  
iiMEO8OAOO4 0 7 / 0 7 / 9 8  -91 
iiMEO8OAOO4 0 7 / 0 7 / 9 8  A1 
HME080A004 0 7 / 0 7 / 3 8  -3.1 
HME080A004 0 7 / 0 7 / 9 8  A l  
EME080A004 0 7 / 0 7 / 9 8  A 1  
HME080A004 0 7 / 0 7 / 9 8  A1 
F-MEO8OAOO4 0 7 / 0 7 / 9 8  A1 
HME080A004 0 7 / 0 7 / 9 8  Al 
HME080A004 0 7 / 0 7 / 9 8  A 1  
HME080A004 0 7 / 0 7 / 9 8  A 1  
HME080A004 0 7 / 0 7 / 9 8  A 1  
EME080A004 0 7 / 0 7 / 9 8  A1 
HME080A004 0 7 / 0 7 / 9 8  A1 
HME080A004 0 7 / 0 7 / 9 8  A 1  
HME08GA004 0 7 / 0 8 / 9 8  A l  
IIXE080A004 0 7 / 0 8 / 9 8  A l  
IiXE080A004 0 7 / 0 8 / 9 8  -3-l 

HMZ080A004 0 7 / 0 8 / 9 8  A 1  
HME080A004 0 7 / 0 8 / 9 8  A 1  
HME080A004 0 7 / 0 8 / 9 8  A 1  
EME080A004 0 7 / 0 8 / 9 8  Al 
EMZO80A004 0 7 / 0 8 / 9 8  A1 
HME080A004 0 7 / 0 8 / 9 8  A l  
EME080A004 0 7 / 0 8 / 9 8  A1 

FiMS080A004 0 7 / 0 8 / 9 8  A 1  
HME080A004 0 7 / 0 8 / 9 8  A 1  
XME090F-004 0 7 / 0 8 / 9 8  A 1  
HME080A004 0 7 / 0 8 / 9 8  A1 
EME080A004 0 7 / 0 8 / 9 8  A1 
XME080A004 0 7 / 0 8 / 9 8  Al 
XMX080A004 0 7 / 0 8 / 9 8  A 1  

H M E O ~ O A O O ~  0 7 / 0 8 / 9 8  AI 

7 1 0  
1 

7 1 0  
1 

7 1 0  

7 1 0  
1 

7 1 0  
1 

7 1 0  
1 

7 1 0  
1 

7 1 0  
i 

7 1 0  

7 1 0  
1 

7 i O  
1 

7 1 0  
1 

7 i O  
1 

7 1 0  
1 

7 1 0  
1 

7 1 0  
1 

7 1 0  
1 

7 1 0  
1 

710  
1 

710. 
1 

7 1 0  
1 

7 1 0  
1 

7 1 0  
1 

7 1 0  
1 

7 1 0  
1 

1 - 

1 - 

TO MAS90 

WIDTH 

2 3 . 8 7 0 0  
2 3 . 8 7 0 0  
2 3 , 8 7 0 0  
2 3 . 8 7 0 0  
2 3 . 8 7 0 0  
2 3 . 8 7 0 0  
2 3 . 8 7 0 0  
2 3 .  8 ? 0 0  
2 3 . 8 7 0 0  
2 3 . 6 7 0 0  
2 3 . 3 7 0 0  
2 3 . 3 7 0 0  
2 3 . 8 7 0 0  
2 3 . 8 7 0 0  
2 3 . 8 7 0 0  
2 3 . 8 7 0 0  
2 3 . 8 7 0 0  
2 3 . 8 7 0 0  
2 3 . 8 7 0 0  
2 3  .. 8 7 0 0  
2 3 . 8 7 0 0  
2 3 . 8 7 0 0  
2 3 . 8 7 0 0  
2 3 . 8 7 0 0  
2 3 . 8 7 0 0  
2 3 . 8 7 0 0  
2 3 . 8 7 0 0  
2 3 . 8 7 0 0  
2 3 . 8 7 0 0  
2 3 . 8 7 0 0  
2 3 . 8 7 0 0  
2 3 . 8 7 0 0  
2 3 . 8 7 0 0  
2 3 . 8 7 0 0  
2 3 . 8 7 0 0  
2 3 . 8 7 0 0  
2 3 . 8 7 0 0  
2 3 . 8 7 0 0  
2 3 . 8 7 0 0  
2 3 . 8 7 0 0  
2 3 . 8 7 0 0  
2 3 . 8 7 0 0  
2 3 . 8 7 0 0  
2 3 . 8 7 0 0  
2 3 . 8 7 0 0  
2 3 . 8 7 0 0  
2 3 . 8 7 0 0  
2 3 . 8 7 0 0  
2 3 . 8 7 0 0  
2 3 . 8 7 0 0  

, I c 
c 

.. . 
PAGE, 1 

2861- 
-. J O B  

AREA KEIGHT ' NO 

1 6 9 4 7 . 7 0  
2 3 . 8 7  

1 6 9 4 7 . 7 0  
23,. 8 7  

1 6 9 4 7 . 7 0  
2 3 . 6 7  

1 6 9 4 7 . 7 0  
2 3 . 8 7  

1 6 9 4 7 . 7 0  
2 3 . 8 7  

1 6 9 4 7 . 7 0  
2 3 . 8 7  

1 6 9 4 7  . 7 0  
2 3 . 8 7  

1 6 5 4 7 . 7 0  
2 3 . 8 7  

1 6 9 4 7 . 7 0  
2 3 . 8 7  

1 6 9 4 7 . 7 0  
2 3 . 8 7  

1 6 9 4 7 . 7 0  
2 3 . 8 7  

1 6 9 4 7 . 7 0  
2 3 . 8 7  

1 6 9 4 7 . 7 0  
2 3 . 8 7  

1 6 9 4 7 . 7 0  
2 3 . 8 7  

1 6 9 4 7 . 7 0  
2 3 . 8 7  

1 6 9 4 7 . 7 0  
2 3 . 8 7  

1 6 9 4 7 . 7 0  
2 3 . 8 7  

1 6 9 4 7 . 7 0  
2 3 . 8 7  . 

1 6 9 4 7 . 7 0  
2 3 . 8 7  

1 6 9 4 7 . 7 0  
2 3 . 8 7  

1 6 9 4 7 . 7 0  
2 3 . 8 7 '  

1 6 9 4 7 . 7 0  
2 3 . 8 7  

1 6 9 4 7 . 7 0  
2 3 . 2 7  

1 6 9 4 7 . 7 0  
2 3 . 8 7  

1 6 5 4 7 . 7 0  
2 3 . 8 7  

080270 

6 7 9 0  I 

1 
6760, 

1 
6 7 8 0  

1 
6 7 9 2  

1 
5 7 9 1  

1 
6 7 9 5  

1 
6793  

I - 
68OOx 

1 
6778  

1 
6 7 7 5  

1 
6784  

1 
6 7 8 1  

1 
6 7 7 8  

1 

6788  
1 

6 7 8 2  
1 

6 7 9.8 
1 

6 7 9 6  
1 

6 7 9 5  
1 



Q.7 / 0 9 9 8 
14 : 08 : 10 

ROLL 
WEER 

AK4263 J 
AK4264 

4 A K 4 2 6 5  
AK4266 
Xi4267 
AK4268 
FA4 2 6 9 
AK4270 
-4K4271 

A AKG272 
AK4273 

AK4275 J 
AK4276 
AK3277 
AK4278 

AK4280 J 
AK4281 
AK4282 

AK4284 
& AK4283 

, AK4285 4 
- -‘!266 

,287 
AK4288 

SLT ‘i(3LL TRANSFER TO MAS90 

. REPORT TOTALS 

. DATE 
PRODUCT MADE STA LENGTH 

c 

EME080A004 07/08/98 12. ’ 710 

HME080A004 07/08/98 A!, 710 

HME080A004 07/08/98 A 1  710 

HME080AC04 07/08/98 A1 710 

EiME080A004 07/08/98 X1 710 

HME080A004 07/08/98 9-1 710 

EME080A004 07/06/98 Ai 710 

EMEO8OAOO4 07/08/98 A!, 710 

EIEO8OAOO4 07/08/98 AL 710 

RME080F-004 07/08/98 A1 710 

HME080A004 07/08/98 A1 1 

EME080A004 07/08/98 A1 1 

EMEOdOAOC4 07/08/98 -41 1 

HMZ080A004 07/08/98 A1 1 

HME080F-004 07/08/98 AL 1 

HME080A004 07/06/98 A1 1 

tiME080AG04 07/08/98 A1 1 

HMEO8OAOO4 07/08/98 A1 1 

HME080A004 07/08/98 At 1 

EME080F-004 07/08/96 Al 1 

- F N S O  8 03-0 04 0 7 / 0 8 / 9 6 -1-1 710 
HME080A004 07/08/98 AL 1 

EiMZ080A004 07/09/98 A1 1 

XME080F.004 07/09/98 -41 1 

EsIEO8OAOO4 07/08/98 A1 710 

HME08011004 07/09/96 Ai 710 

27018 

WIDTH 

23.8700 
23.8700 
23.8700 
23.8700 
23.8700 
23.8700 
23.8700 
23.8700 
23.8700 
23.6700 
23.6700 
23.8700 
23. E700 
23.6700 
23.8700 
23.8700 
23.6700 
23.8700 
23.8700 
23.6700 
23.. 8700 
23.8700 
23.8700 
23.8700 
23.8700 
23.8700 

... . 
. .  . ... 

AREA 

16947.70 
23.87 

16947.70 
23.87 

1 5 9 U . 7 0  
23.87 

i694.7.70 
23 .87 

16947.70 
23.87 

15a47.70 
23.87 

16947.70 
23 .87 

16947.70 
23.87 

15947.70 
23.87 

16947.70 
23.87 

16947.70 
23.87 

15947.70 

15947.70 
23.87 

23 .a7 

PAGE 2 

6798 
1 

6786 
1 

6752, 
@ 

6712 
1 

6755 
1 

1 
6738 

5770 
1 

6770 
1 

1+ 

1 
6771 

1 

644919.66 
257726 

J 



07/10/98 
11: 07 :  32 

.-. 
SLT :' .LL TRANSFER TO MAS90 

20 6 1 PAGE 
DATE 

PRODUCT MADE STA LENGTH WIDTH AREA 

4K4289 HME080A004 07/09/98 A1 
4K4290 HMEO8OAOO4 07/09/98 A1 
U(4291 - HME080A004 07/09/98 A1 
a4292 J HME080A004 07/09/98 A1 
4K4293 HME080A004 07/09/98 A1 

HMEO8OAOO4 07/09/98 A1 
'K429a ma295 J HMEO8OAOO4 07/09/98 A1 
iK4296 HMEO8OAOO4 07/09/98 A1 

HME060A004 07/09/98 A1 
HME060A004 07/09/98 A1 
HMEO6OAOO4 07/09/98 A1 
HME060A004 07/09/98 A1 
HME060A004 07/09/98 A1 
IiME060A004 07/09/98 A1 
HME060A004 07/09/98 A1 
HME060A004 07/09/98 A1 
HME060A004 07/09/98 A1 
HME060A004 07/09/98 A1 
HME060A004 07/09/98 A1 
HME060A004 07/09/98 AI 
tiME060A004 07/09/98 A1 
HME060A004 07/09/98 A1 
HME060A004 07/09/98 AI 
HMEO6OAOO4 07/09/98 A1 
HME060A004 07/09/98 A1 
HMEO6OAOO4 07/09/98 A1 
kMEO6OAOO4 07/10/98 A1 
HME060A004 07/10/98 A1 
HME060A004 07/10/98 A1 

' HME060A004 07/10/98 A1 
HME060A004 07/10/98 A1 

710 
1 

710 
1 

710 
1 

710 
L 

950 
- '170 , - , v  

1 
950 
1 

950 
1 

950 
1 

950 
1 

950 
1 

950 
1 

950 
1 

950 
1 

950 
1 

950 
1 

950 
1 

950 
1 

950 
: 1 

16336 

23.8700 
23.8700 
23.8700 
23.8700 
23.8700 
23.8700 
23.8700 
23.8700 
23.7200 
23.7200 
23.7200 
23.7200 
23.7200 
23.7200 
23.7200 
23.7200 
23.7200 
23.7200 
23.7200 
23.7200 
23.7200 
23.7200 
23.7200 
23.7200 
23.7200 
23.7200 
23.7200 
23.7200 
23.7200 
23.7200 
23.7200 
23.7200 
23.7200 
23.7200 
23.7200 
23.7200 
23.7200 

16947.70 
23.87 

16947.70 
23.87 

16947.70 
23.87 

16947.70 
23.87 

4222.16 
22534: 00 

23.72 
22534.00 

23.72 
22534.00 

23.72 
22534.00 

23.72 
22534.00 

23.72 
22534.00 

23.72 
22534.00 

23.72 
22534.00 

23.72 
22534.00 

23.72 
22534.00 

23.72 
22534.00 

23.72 
22534.00 

23.72 
22534.00 

23.72 
22534.00 

23.72 

387916.52 

JOB 
WEIGHT NO 

6776 
1 

6 7 7.5*\,, 

/ 
I 

6778 
1 

1396 
6760 

1 
673 6 

6767 

- 

1 - 
1 

6780 
1 

6787 
1 

6777 
1 

6771 
1 

6785 
1 

6785 
1 

6786 
1 

6786 
1 

6796 
1 

6793 
1 

6790 
1 

123418 

1525 
1625 
1625 
1625 
1625 
1625 
1625 
1625 
1625 
1625 
1625 
1625 
1625 
1625 
1625 
1625 
1625 
1625 
1625 
1625 
1625 
1625 
1625 
1625. 
1625 
1625 
1625 
1625 



Q u a l i t y  Assurance Laboratory Test Results 

19103 Gundle Rood 
Houston, Texas 77073 
800-435-2008 
281 -4434564 
Fa: 28161+6010 

Test: .Asperity measurement of Textured Geornernbranes Using a Depth (;age 
GRI GM12 

Job N u x :  Fluor Daniel Femald~Ferrnco 
.L[R Number: 7920-01 . 
.lob Siimber: C 1269 

Minimum 3 Iinirnurn 
Requirement Test Requirement Test 

Roil 4 (mils) Results Status Roll # (mils) Res u 1 ts s k1tus 

16 Pass AX42 72F F 7 19 Pass - AK4246FF 
X K4Z 4 7F F 
AKA238 FF 
AK4249FF 
AK4250FF 
..\KG25 1 FF 
d K 4 2  5 ZF F 
AK4253FF 
XK42 54 F F 
XK4255FF 
:\ K42 5 6 FF 

I 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 - 
I 

7 
7 

19 Pass 
18 Pass 
17 Pass 
1S Pass 
19 Pass 
18 Pass 
17 Pass 
19 Pass 
18 Pass 
20 Pass 
19 Pass 
18 Pass 
18 Pass 
20 P U S  

21 Pass 
19 Pass 
17 Pass 
16 Pass 
15 Pass 
19 Pass 
18 Pass 
19 Pass 
18 Pass 
17 ' PASS 

17 Pass 

AKA277 FF 
AKA278 FF 
AK4279FF 
AK428 OFF 
AK428 IFF 
AK4282FF 
AK42SzFF 
AK428JFF 
AK42S 5FF 
AK42 S 6FF 
A K42 8 7FF 
AKJ?, 8 8 FF 

. AK4289FF 
A K U 9 0  FF 
AK429 1 FF 
AK4292FF 
AK4293 FI: 
AKJZOJFF 
AK4295 FF 
AK4296FF 

AK4273 FF 7 I S  Pass 
AK4271FF 7 18 Pass 

AK42 76F F 7 17 

- 7zzmF 7 1s Pass 
Pass 

- 
7 17 Pass 

l 

7 
7 

7 
7 
7 
7 

-l 
I 

- 
I 

i 
- 
7 
7 
7 
7 
7 

7 
7 

- 
/ 

19 
I C )  

20 

16 
18 
19 
17 
18 
18 
I C )  

30 
20 
31 
I S  
19 
17 
1') 
IS 

20 

Pass 
Pass 
Pass 
Pass 
Pass 

Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 

Pass 

00632'73 
For environmend lining sdutions . . . he \ywtd comes b GSE8 

A Gundle/S11 Environmental, In r  lampany 
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:s, lining Technology, Inc. 
A 

19 103 Gundle Road 
Houston, Texas 77073 
800-435-2008 
28 1 -443-8566 
k 1 8 1 4 7 M I O  

Qualiry Assurance Laboratory T e s t  Results .- 

Tt::; t : 

fob >!:me: FIaor Daniel I'ernald'Femco 
,:\,\.[R. Siin?ber: 7920-0 I 
. l ~ l . ~  ?!Lr!;ber: c 1258 

..%pericy measurement of Textured Geornernbmnc.s I.-sing ~i D q x ! ~  ( L g c  
GK! s3112 

7 

- 
I 

7 
I 
'7 
I 

l 

7 - 
I 

7 
-I 

7 

7 
? 

21 Pass AK4229FF 7 

29 
22 
17 
20 
22 
17 
16 
29 
22 
23 
20 
I S  

Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 

AK.123 1 FF 
XK423 3FF 
AK422 3 FF 
AK4X4F. F 
a 4 2 2  SFF 
AK423 6FF 
AK42Z7FF 
AK422 SFF 
A K42 3 9 F F 
XK4240F F 
AK424 1 FF 
AKJ24ZFF 

7 
7 

7 
7 
7 
7 
7 
7 
7 
7 

- 

7 

I_ r ass 

Pass 
Pass 
Pass 
Pass 
P E S  

PZSS 

Pass 
PSSS 
P a s  
-Pass 
Pass 
Pass 
Pass 

Pass Z&Q( 

For envimnmmhl lining duiions . , . he d d  comes R, GSE@ 0063274 
A GundIdS11 Environmenrol, Inc. Company 
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GSE Lining Technology, Inc. 

Qua I i ty Xssu r;i ncc L:ibor3 tory Test Results 

I91 03 Gundle Rood 
Houslon, l e i 0 5  7 1 0 7 3  
800-431.2008 
281 443-8564 
hu 281~6756010 

Roll Test 
Number Status 

AK 4270 FF Pass 
.4K 4271 FF PaSS 

.+'K 42-2 FF Pas.; 
p2- ,-\K 42-,; [i-. >:: 

AI< 4274 FF Pass 
AK 4275 FF P:1ss 
AK 4280 FF Pass 
.AK 4283 FF Pas3 
.AK 1292 FF Pass 
.I\K 4295 FF Pass 

0802'75 
fv m'ronmenkd lining ~olurionr , . . he world comer to G5i.Z 

A Gundfe/SU Enrironmcnfol, In( .  (ompony 

. . .  
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REVIEW COMMENTS ON QUALITY ASSURANCE 
LABORATORY TEST RESULTS 

(Submittal No. 002, Rev. 0, dated 7-29-98) 

GeoSyntec has reviewed Submittal No. 002, Rev. 0 - Quality Assurance Laboratory Test 
Results - for the OSDF Phase I1 project. GeoSyntec reviewed the document and 
compared them with the requirements of the technical specifications. Comments on the 
submittal package are presented below. 

General Comments 

The submittal package contained only the results of the manufacturing quality control 
tests for the HDPE textured geomembrane liner. The tests were performed by GSE 
Lining Technology, Inc. (GSE), the geomembrane manufacturer. The test results were 
reviewed with respect to the requirements of Section 02770P (Geomembrane Liner). 
These requirements are presented in Part 2.01 .B (page 0277OP-3) and Table 0277OP-1. 

Geomembrane Production Frequencv 

Part 2.01.C of Section 02770P requires that at least 100,000 ft2 of geomembrane be 
manufactured and supplied for the project from each resin lot used. GSE's test results for 
geomembrane rolls manufactured from five resin lots: 

18 rolls (Nos. AK4197-AK4214), totaling 152,529 ft2, from Resin Lot No. 2-45473; 

60 rolls (Nos. AK4215-AK4274), totaling 508,43 1 ft2, from Resin Lot No. 2-40476; 0 

), totaling 186428 ftz, from Resin Lot No. 2-40477;- 

8, AK2550, AK2553, AK2554), totaling 50,626ft2, 

a 0 

, As indicated above the last two resin lots (2-45448 and Y-45934) do not meet the 
minimum requirements for geomembrane production, and cannot be used for the OSDF 
Phase 11 project. 

1 roll (No. AJ5175FF), totaling 8359 ft2, from Resin Lo 0. Y-45934. 

Geomembrane Roll Testing Frequency 

Part 2.03.B.5 of Section 02770P requires the manufactured geomembrane rolls to be 
sampled and tested at a minimum of once every 40,000 square feet. For the 18 
geornembrane rnmufactied fiorii Resin Lo: No. 2-45473, mJy twz ro!!s (.a,Y42! 1 md 
AK 4212) have been tested; while tests were conducted on each roll from the other resin 



lots. Per specification requirements, four rolls must be tested on Resin Lot No. 2-45473. 
If only four rolls are to be tested, the rolls should be sampled such that no two adjoining 
rolls are tested. 

Geomembrane Test Results 

The GSE's test results were reviewed with respect to the specified geomembrane 
properties per Part 2.01 .B and Table 0277013-1 of Section 02770P. In general, test results 
met the requirements of the specifications except for the following: 

Carbon Black Dispersion was tested and reported per ASTM D 3015 instead of the 
required ASTM D 5596; 

Thickness was tested and reported per ASTM D 1593lD.751 instead of the specified 
GRI-GM8; and 

environmental stress crack resistance (ESCR) is being tested per ASTM D 1693-B; 
the specification calls for Notched Constant Tensile Load per ASTM D 5397. 

GeoSyntec and FDF discussed the specified properties and test methods with GSE during 
the bid negotiation process. GSE agreed to follow the specifications. Therefore, GSE 
should provide test results for carbon black dispersion, thickness, and notched constant 
tensile load using the specified test methods and minimum frequencies. The results 
provided to date are not acceptable for these three geomembrane properties. 



- 
Manufacturing Quality Control Issues%SDF Geosynthetics - August 7, 998 

Required Date Requirea 

0277OP11.04 (Signed Manufacturer's 8/7/98 
2 0- ye ii r Warranty ) 

02770P/1.05.A.3 (Resin origin and 8/7/98 
identification): Lots 2-45448 (50,600 sq 
f t )  and 2-40477 (1 86,900 sq f t )  

02770P/1.05.A.4 (Certification of 
Minimum Average Roll Values for 
properties listed in Table 0277OP-1) 

02770P/1..05.8.3 (No reclaimed 
..... polymer used) ,.::::::: 1 

02770P/1.05.C. 1 (Delegation Letter 
from QC Mgr.) 

..... .(....... :. ,:<:;$:y 
02770P/2.01 .B.1 (Resin Specific 18/7/98 . . . . . . . . . . 

Received 8/6/98 

Comment 

Reviewing G k  7 

Reviewing -2s 3. 
Acceptable. 
LL2LL.k)' c-t w p q  
GeoSyntec to  furnish 
justification. 

Acceptable. 

Incomplete; tests cd 
insufficiently spaced to  l t 4  

cover rolls AK2527/28 from 
Lot 2-45448;'rolls AK42 1 1 - 
1 4  from Lot 2-45473; or 
rolls AK4268-74 from Lot Z- 
40476.- Four more tests 
required (minimum). 

Acceptable g:' 



Required 
~ 

02772Pl1.04.A.5 (Certification of 
Manu .f a c t u re r ' s require m e n t s for 
geotextile component of GCL are met) 

02772Pl1.04.A.6 (Certification of 
minimum average roll values for all 
properties listed in Table 02772P-1) 

02772P/1.04.B (Results of GCL MQC 
tests, plus continuous inspection and 
ne e d 18 -free) 

02772Pl2.02.B (Test results meet 
specification and occur once per 40,000 
sq. ft.) 

0271 4Pl1.04.A.2 (Certification of 
minimum average roll values and test 
procedures for all properties listed in 
0271 4P-1 through 027 14P-3) 

0271 4P/1.04.B (Manuf 
Control Certificates sig 

tests at least once per 50, 

tests ON FILTER 

Date Required 

8/7/98 

8/7/98 





. .  LIST OF DlSCREPANClES Augus 
GEOSYNTHETICS MATERIAL SUBMITTALS 

, 1. Bentonite Certificates of Analysis - Moisture-is measured by AST 
specifications require ASTM D 4643. ..7 tw 

' ' 'r"4 
Quality Data Sheets: 

Tensile Strength Test per ASTM D 4595 [Standard: 35 Ibs 
found on these sheets. 

i. Vyes t  used is ASTM D-5993: test specified is ASTM 
ii. J Following rolls and lots tested under the 1 .O psf mir 

R,olls 7749, 7750 and 7751 of Lot 19983003 .- 
ollowing rolls and lots were not tested for BMPUA: 

,)' b. Bentonite Mass per Unit Area (BMPUA): 

Lot 199829030: Rolls 7592, 7596, 7599-76 
and 7624. 
Lot 199830030: Rolls 7704, 7883-7886. 

e. Moisture: The following rolls from Lot 199830030 tested o 
maximum moisture content: 

Rolls 7639-7644; 78 14-7827; 7829/7842 [Roll 782 
located in GCL Quality Data Sheet) 

nstructions confusing regarding asterisks marking rolls testt 

general instruction stating that the data for those rolls is red 
next previous roll that WAS tested. 

I would prefer NOT t o  see data on untested roll3 

GCL Upper Roll MQC Data Sheets: The following roll numbers, use 
the FDF GCL order, are missing: 

GCL Lower Roll MQC Data Sheets: The follwoing roll numbers, usea 
of the FDF GCL order, are missing: 5 140643; 5 1 40647; 5 140762; 
5143819; 5143820; 5143846; 5143849; 5143852; 5143854; 5 
5143879; 5143883; 5143886; 5143889; 5144015; 5144027; 5 
19982601 0. 

4. 



TO: J& Tt/R.vm 

PHONE: 5 1 31648494 1 

FAX: 51 31648-5767 

FLUOR DANIEL FERNALO 

cc: 
~ 

FROM: ErucR~b 
GSE LINING TECHNOLOGY. INC. 

I9103 G~DLERD.  

H o m f f ,  TX 77073 
PHON€: 8001435-2008 

FRY: ?51/230-8663 
E-hU IL: ERICR@GSEIC'ORLD.COM 



Quality Assurance Laboratory Test Results 

Test: 

criteria: 
Job Name: Fluor Daniel Fernald/Fermco 
MRNumber: 7920-01 
Job Number: C1269 ' 

Microscopic evaluation of the dispersion of Carbon Black in Polyoleh Geosynthetics 
ASTMD 5596 
10 Views, all must be category 1 or 2, cannot be any category 3. 

* 
AK42 15FF Pass 

AK4227FF PaSS 
B AK4222FF PaSS 

?476 AK4230FF 
AK4236FF 
AK424 1FF 
AK4246FF 
AK4252FF 
AK4253FF 
AK4258FF 
AK4262FF 
AK4263FF 
AK4275FF ' AK4280FF 

d77 AK4285FF 
AK4292FF 
AK4295FF 

- 

Pass 
Pass 
PaSS 
PaSS 
PaSS 
PaSS 

PaSS 

PaSS 
Pass 

PaSS 
PaSS 

OK 



TO: GSE PFlcE : 02'82 

synchaclc rnduscriar 
Indrvldurl -11 oat. 
Bill of L0ding:O 

a I l L 6 S U  1701 
411865111 1701 

513730OA 1071 
5137320r lO7L 

5137340A 1071 
51373601 1071 
Si3737UA l W l  
513+400A LO71 
5137420A 1011 

S1374SOA 1071 
513746OA 1071 
5131470A. 1071 
S137OOOA 1071 
5137490A lO7l 
Sl37SOOA 1071 
COSOIOOA d C 1  
605043OA 861 

0504401 P 6 f  
SO46UA a61 

6050490A 961 

saavi90& i o i ~  

saa-aaar a071 

si3i4;101 a o 7 i  

m OSO47OA 961 

CososoaA 9ci  

408YO 17.4 
40880 1 6 . 6  
S O I 5 1  1 O . U  
50853 11.2 
SO933 10.6 
SO1SJ 10.9 
SO653 1 O . S  

SO853 10.5 
SO8SJ 10.9 

5oes3  11.1 

soes3 1 0 . 5  
sees? 1 0 . 5  

50853 10.1 
SOUS3 10.4 

50853 10.6 
SOU93 11.0 
50653 11.3 

60217 6.3 
60217 8.2 
60217 9.1 
60217 0.0 
60217 6.2 
6021') 8.U 
50217 8.2 

soas3 ao.4 

183 
173 

137 
a30 

128 
137 
126 
172 
127 
139 
130 

132 
1J4 
13 3 

113 
106 
105 

107 
112 
107 

aaa 

la3 

17s 

a14 

i a i  

467 
450 
340 
337 
332 
334 
336 
296 
3 15 
333 
329 

334  
333 
336 
J30 
33s 
297 
296 
277 
210 

300 

377  

ai4 

a04 
182 

704 
705 
391 

396 
401 
398 
417 
I96 
423 
398 

In5 
381 
399 
423 
429 
360 
2 a3 
157 
253 

2 64 
290 
112 

270 

8: 
83 
60 
63 
65 

63 

5 7  
67 
62 
64 
55 
69 
64 
CO 
69 
66 
$8 
J< 
56  
se 
60 
5 9  
5 9  

60 

c e  

72 
19 
7: 

' 3  

74 

7s 

74 
76 
73 

7 1  

72 
7s 
71 
72 
73 
'1 
75 
72 
11 

76 
77 

7 8  

72 

196 
209 
lS4 
149 
132 
L5' 
129 
124 
118 
1;12 
1.32 

167 
140 
170 
111 
119 

142 
139 
106 
131 
113 
130 
118 

157 

117 

0 . 1 a a  1.694 

0 . 1 4 s  1 . 3 3 4  
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U Y 2061- 
GSE unlng Technology, Inc. 

August5,1998 

Fluor Daniel Fernald 
7400 Willey Road 
Fernald, OH 45030 

Attn: JimTurner 

RE: Certification of HyperFrictionFlex@ Properties 

Certification 

The undersigned, being q u a e d  and authorized to do so, hereby certifies the 80 
mil HyperFrictionFlex will meet the following properties: 
1. MARV - GSE’s HyperFnctionFlex physical and mechanical properties will meet the 

properties as listed in Table 0277OP-1 With a 95% confidence level. 
2. SP-NCTL (ASTM D53971- GSE’s HyperFrictionFlex will easily meet or exceed the 

specifed (30% stress of yield) value of 500 hours. See attached full curve performed 
per formulation. Note the average Mure t h e  at 30% was 1137.3 hours which is 
typical of the HyperFlex material. The actual test results will be available on Aug. 25, 
1998. 

production of materials for the above referenced project. Recycled material reworked 
fiom GSE’s manufacturing process may be added, but will not exceed 2% by weight. 

3. Reclaim - GSE hereby certifies that no reclaimed polymer will be used in the 

\ 

Eric Reed 
Technical Representative 

GSE Corporate Engineering & Technical Support 

For mboMlent d i i n i n g s d u t i o m . . . I h . w o r l d ~ t o G S E n  
A GundIwSLT Envimrvnurt d. Inc. Company 



Notched Constant Tensile Load (NCTL) Stress 
' @  Crack Testing of GSE 60 mil HyperFlex 

ASTM D 5397 - Full Curve 

NATHAN Ivy 

GSE LINING TECHNOLOGY, INC. 
19103 GUNDLEROAD 
HOUSTON, TX 77073 

SEPTEMBER 1996 

wNcIz,Doc 
09/25/96 I:02 PM 

Nachan Ivy 



A B S T R A ~  -. 2061 
0 The GSE Mandacturhg Quality AssurancdQuality Control Laboratory has completed 

the NCTL full curve for the high density polyethylene geomembrane, HyperFlex. A 

sample of 60 mil GSE HyperFlex HDPE geomembrane was tested for stress crack 

potential. The test was allowed to continue for 4000 hours (20 times theirnost commonly 

accepted minimum acceptable limit). The results of the plot do not indicate a clear 

ductile-brittle transition time. 

BACKGROUND 

The specimens were tested in accorunce With ASTh D 5397. According to ASTh4, 

‘this method is used to develop test data h m  which the (potential) susceptibility of 

geomembrane sheet material to stress cracking under a constant tensile load condition and 

an accelerated environmental condition can be evaluated’ The method requires that 

thirty specimens be cut fiom a single sample (typically of a roll of geomembrane). Each 

of these specimens is subsequently cut to 80% of the thickness of the specimen (notched 

20%)). The specimens are then held at a constant 50°C in a circulating bath which 

contains a reagent solution composed of 90% water and 10% Igepal630 sudactant. The 

specimens are then loaded with a percentage of the yield load of the unnotched specimen. 

The percentages range from 20%-65% in increments of 5%. There are three replicates of 

each yield load stress. 

A relatively abrupt offset in the stress-time relationship is considered to demonstrate a 

ductile-brittle transition. Although there is no proven or industry wide consensus, the 

stress cracking potential is considered undesirably high for ductile-brittle t m d i o n s  of 

less than a range of about 100-400 hours. 

TEST SPECIMENS 

60 mil HyperFlex was chosen for this test. The primary reason for choice is that it is the 

most widely specified thickness of high density polyethylene geomembrane material. 

Secondly, this thickness is most commonly used for NCTL stress crack testing. 

000287 
3 

HpNcII.wc 
09/25/96 192 PM 

Nathan Ivy 



2061 

RAW MATERIAL: . 

Base Resin Product Code: 

Resin Manufacturer: 

Resin Density: 

Base Resin Lot Number: 

HDA-60 1 

Mobil 

0.935 g/cc 

W-45223 

Carbon Black Concentrate Manufkctunzr: Ampacet 

Carbon Black Concentrate Lot Number: J-0675 1 

FNSHED PRODUCT: 
Product Tested: GSE 60 mil HyperFlex 

Roll Identification: AH6000 

Density: 0.943 glee ASTM D I505 
Yield Stress: 2506 psi ASTM D 63% NSF Modified 

Date of Manufacture: 06 June 1996 B 
TEST RESULTS 
ASTM requires that the report include the yield stress (above) and the average failure 

time and coefficient of variation values for each of the applied stress levels. The 

coefficient of variation is defined below: 

~ c i e n t o f ~ n =  

Likewise, the coefficient of variation must be less that 15% for average failure times of 

greater than 10 hours. The next page contains a table of yield stress, failure time, and 

average failure time for all replicates. The variation for the 55 and 50% loads are higher 

due to the small average failure time. From the equation above, it can be seen that the 

coefficient of variation is inversely proportional to the mean failure time. Thus, the 

smaller the mean failure time, the larger the coefficient of variation. The specimens that 

were loaded at 60 and 65% of yield stress broke instantaneously due in part to the 

manipulation required in setting up the test apparatus. 

Stcmrkpri-n 

nzm 
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CHART 1. - PERCENT YIELD STRESS VERSUS FAILURE TIME 

10 - 

1 ,  
1 10 100 1000 10000 0 

Failure Time (hours) 

RESULTS AND CONCLUSIONS: 

The above graph is a log-log plot of percent yield stress V~TSUS failure time. 

Inspection of the test specimens under a microscope indicates that the failure of the 

specimen that broke at 1875 hours was ductile in nature. This points to the conclusion 

that the true ductile-brittle transition time was not revealed within the length of time the 

specimens above w m  tested. Due to the nature of log-log graphs, the line will necessary 

have an increasingly negative slope as time goes on. This particular test was terminated at 

4002 h o w  due to the need to utilize the space in the test apparatus. 

088290 HFNm.DOc 
09f25196 1:#2 PM 

Nathan Ivy 



Safety Through Accountability 

Mobil Polyethylene 
Certificate of Analysis 

“QUALITY PEOPLE MAKLNG QUALITY PRODUCTS” 
Bill Walling January28. 1997 
GSE 
19 103 Grmdle Road 
Houston. TX 71073 

nr. If you should ned 
salts offia in Irving, 

Date of Masufvnrre 
P.O. Nwakr 

b C 3 K i O l l S h i V p e d L o  
Aldk.  Tx 

?bank you for your busimsS. Lf YO 
COKUC~OU~ Sales Reprwentative in y 

a YpOrrW 



2061 --- . 

TO: JIM T r n ~ w ~  

PHONE: 51 316484941 

FLUOR DANIEL FERNALD 

FAX: 51 31648-5767 

CC: 

DA TE: 4 A UGUSI: I 998 
I 

FROM: ERICRED 
GSE LINING TECHNOLOGY, INC. 
19/03 G~NDURD.  
Houmh.: TX 77073 

PHONE: 80Oi.135-I 008 

FAX: 251;230-8663 

E-MAIL: ERICR.G~GSEWORLD.COM 

0 REPLYASAP PLEASE~OMUEW RE MA^: (XI URGENT 0 FORYOVRREWEW 

Jim, here are the missing Roll Test Data Reports as well as the Dispersion report. As I indicated, I will 
have the SP-NCTL. letter, Authorization letter, Certificate of Analysis information for the resin and the 
thickness method confirmation tomonow. 

000292 



;SE 
w 2 0 6 1  

Roll Test Data Report '- 

- 
1 ROLL NO. A K - 4 I Y i F l  - 

K(1L.l.. DIMEMIOKS = 1% - 
LOLL hXMOER: AK-4137 FF 
FF!fTD DATE: 07/11/93 
SHEET AREA: 8 4 7 4  sq.ft. 

r m r ( x : : - !  : 355  feetl 

W 1 P'rH : 2 3 . 8 7  f z e t  

7 8 8  sq. meters 

108 metsrs 

7 . 3  meters 
pjE:(;:xT : 3 1 a 5  Founds , - - -  =,31 kiloql-.s~T*.s 
. --..-- 

~~~~ 

PROPERTY UNITS METHOD RESULT 

MO I S'TURE i. E375 c 0.3:: 
3RITTLEYESS " C  9 7 2 6  <-'[I 

MELT INCEX g/'LO TI~:I. E1238 0 . 4 - 3 0  

GENSITY g / c c  31505 0 . 3 3 4  

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
METRIC ENGL I S H METRIC PROPERTY METHOD ENGLISH 

.3SILE YIELD STREiVGTH 
CD - 
M D -  

CD - 
MD - 

ILD ELONG.4 TION 

.\'SILE BRE.U STHE.VGTH 
CD - 
M D -  

I) CD - 
ELOi\'C;A nos 

M D -  

CD - 
MD- 

:vCTl; R E  5 TR Eh'G TH 
N:Vh-\ C E 

1Tl.U. TE.4 RI:VG STRE:VGTH 

CD - 
M D -  

RBON BL4CA' LUSI'ERSION 
RBON BL4CA' CONTENT 
' o i r . I E A . r B ~ l V E ~ ' D E ~ S ~ ~  ' y '  . .  . . . . .  

... 
. . .  

CR 
'1Cli;VES.S 1 :  . 3 1, '  

NOh.lINAL , 

h.I M m4 I; bl 
A V G .  THICKNESS 

Ib 

Ib 

27. Kg 
27 
4 8  k_c 

16 
0. 9 4 0  gicc 

hou o szzzc  

mil 2.03 mm 

1.92 

751 % 
714 

7 1  Ib 
74  

1 2 9  Ih 

32 t g  
34 
5 8  kg 

7/19/98 

80 mil 
? 5  

2 . 0 3 ninr 
1.91 

80 2 . 3 4  

TEST NOTES: hID=MACHINE DIRECTTON CD=CROSS DIRECTION ESCR ST.ART DATE IS GIVER 
.FOR TENSILE ELONGATION TEST GAUGE LEKGTH= 1.3 ON YIELD. 1.5 ON BREAK 
ALL STRESGTH VALUE3 BASED ON ?(OMIN.AL THICLVESS j 

M E R :  FLUOR DANIEL FERNALD!FERMCO D A T E  SHIPPED 
-. - R NO. 7920 

) M \4 ENTS 1 

7 ,  
:n ,. I -.I I 

008293 



GSE Roll Test Data Report 
RCII-L NO. AK-11W FF 

~ ~~~ 

PR 0 PER TY UNITS hl ETH OD R ESlJ LT 
DENSITY q/ cc ,71505 t . 5 S - l  

% E579 c 0 . 0 5  MOISTURE 
BRITTLENESS "S D746 C - : C  
MELT INGEX g, ' l9  min. E1238 0 . 4 0 0  

- -  

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
METHOD ENGLISH METRIC ENGLISH METRIC PROPERTY 

C536 TE.Y,YILE ) ' IELI)  .ITRE,VCTH 
CD - 
M D -  

CD - 
m -  

CD - 
MD - 

)'IC1 I) Fl-lkVG.4 TIO:2' 

l'E.f'.SlLC U H E - \ K  STRENGTH 

8 . h' BLO:\.'G.4TIO:V 
CD - 
M D -  

CD - 
M D -  

PL';VCTL:RE STREYGTff 

CD - 
M D -  

l:VITl:\ L TE.4 R1:W STRENGTH 

S H RI:VKA C E 

r.4 R U O 3  111-4 CEi DISPERSIOh' 

G EOMEMB RI N E  DEdVSITY 
ESCR 
THICK.i.vESS 

C.4 R BON BL4 CK CONTEJVT 

NOM I I'i A L 
MINIMC!ht I 

AVC.  THICKNESS 

i 7 3 ltriin 

1 7 3  
E638 

13 7. 

1 3  

3538 
5 6 0  % 
5 6 0  

O i O O 4  

2.6.3. 
e? . I. 

j 2 . 4 4  Sb 
0 . 5 4 0  gicc 0 . 344 g!sc 

Start 7/i0/38 

E3315 
Di5G3 
21505 
51593-B 
D1553;D751 

I S  c (2 l1ours 

8G mil 
56 

2 . 0 3  mm 3 0 niii 2 . 0 3 I111 

1.02 76 i .94 
.3 0 2 . 5 4  

I 1 I 
TEST F O E S :  MU=I\.l.4CHINE DIRECTIOIU' CDtCROSS DIRECTION ESCR START DATE IS GIVEN 

-FOR TENSILE ELONGATION TEST GAUGE L E N C I ) I = I . ?  ON YIELD. 1.5 08 BREAK 

I I ALL STRENGTH VALtiES EASED OF NOMIN.4L THICKNESS 



- 
u 

GSE Roll Test Data Report 

ROLL DJMENSTONS = 1 %  

I 3GLL LJUMEER: AK-419? FF 1 ?ROD DATE: @7/i1;'98 
SHEET AREA: 8 4 7 4  sq.ft. 

RESIN LOT INFORMATION 

i LOT NUMBER 2 - 4 5 4 7 3  
I RESIN T'lPE 600 SERIES 

788 sq. mecers 
355 feet 
1128 rnecsz-s 

2 2 . . 8 7  fe2c 
7 . 3  meters 

3 4 7 4  pounds 
1575 kilog-- A aTlS 

I 
I I 
- 

ASTM ORDER MINIMUMS' ACTUAL TEST VALUES 
METHOD ENGLISH METRIC ENGLISH METRIC PROPERTY -- 

7 E V S I  L E I'IEI-D STR E;\%TH 
CD - 
MD - 

l'lL-LLJ ELO.VC.4 TIOX 
CD - 
M D -  

CD - 
I%NSILE BRE.4 IC STRE.VGTH 

2539 

E 6 3 2  
13 7c 
13 

2: % 

2i 
D538 

451 

M D -  

CD - 
MD - 

' L -  1 C'TL'RE STRE.VCTH 
'HI?I,I.V&\ CE 

CD - 
m -  

ViT1-t I- TE.4 RI.VG STE.YGTH 

.4 RBOtV B U C K  DISPERSIOS 
'.4RBON B U C K  COiVTEiVT 
;EOMEMBIUNE DENSITY 
SCR 
'HI CK:V ESS 

NOhlIN.AL 
M INLM u hi 

+ i - 2  .CO % 
+ i - 2 . 0 0  

A2 
2 . 0 0  x 

0.3 76 
0.1 
A2 
2.45 70 

D3015 
91603 
D1505 

D1533/D751 
D1593-B 

0. 944 g/cc (2.940 grc 
S t a r c  1500 houn 

30 mil 
7 c  

2 . 2 3  mm 

1.32 

TEST YCJTES. MDZhlACHINE DRECTION CD=CROSS DlRECnON ESCR START DATE IS Gr\:EN 
.FOR TENSILE ELONGATION TEST G.4I;GE LEFCTH= I .3 ON YlEL3 .  1.5  ON ERE.-\K 
.ALL STRENGTH VALUES &.\SED ON .%OMl%.+L TH!CLVESS 

- 1 
MER: FLUOR DANIEL FERNALD.'FERIMCO DATE S H I P P E D  

7920 - 
-- I h.1 kt E NTS 

:,I*;'.; 

I 

i I 

' . . .  . .. , , . . I )  .' 



Safety Through Accountability 
STAR ... La and Recognition 

Mobll Polyethylene 
Certific.ate of Analysis 

“QU.Ul7Y PEOPLE MAKING QLXLITY PRODUCTS” 

M b i l  Chemical, a mjor supplier of quality Flyeckylene, has shipped a 
lot of material to your facility. 
are  listed below. 
Laboratory 13cated Sere i? 3eaumcnt. 
infomatior .  3r another  copy of t h i s  report, please call p u r  sales 
off ice  in E D I S O N ,  NJ Fkone: (9081321-6000. 

The lot identificacion ard ardyses  
l ‘ X s  data has been supplied by ccr Quality C o n t r o l  

If you shocld need further 

R e s k  Identification 

P r o d u c t  Type BI)G6 01 
Lot -at 2-45473 
Bopper C a r  m a  mBX-OS2539 
quanti- shipped 171,700 Lg 
D8ta Wfactured 05/12/1998 
Deli- Note 0080031624 
P.O. Number SO60721 

I 

Location Shipped To 
mm, Imr 

*sin Analysis 

DeImity (gna /CC)  0.934 
Melt &dux (-/lo &)I2 0.40 

Test Lot Data 

ieed additional assistance, please 
do not hesitate to contact OUT “ar S em depresentative in your area. 
Thapk you for y o u  business. - 

Esax TO: (281) 847-3885 N. nrY 
(281) 230-2510 RICK 

Page 1 ot 1 

000296 



Mobil Polyethylene 
Certificate of Analysis 

rksbil clanical,  a mjor sppi ier  of quaiity polyetkylene, bas skipped a 
iot  of macerial to your f a c i l i c y .  
%re listed below. 
L & X ~ ~ Z O Z Y  located here In B e a m t .  
lnfomation or a i i t h e r  ccpy of t h s  r e p o r t ,  please cal l  your sales 
Dffice i.3 SDISON, KJ Phone: :936)321-6000. 

The i o t  identification bid =dLyses 
"tis data has been eupplied by o u -  mali ty  Control 

If you shculc! need f u r t h e r  

Resib Identification 

Product Type HDG601 
Lot IVmtnBr 2-40476 
E- Car N d ~ r  MBLx-05359S 
ctie shipped 184,930 LB 
Date Xaaufactured OS/l2/l998 
Delivery N o t e  008003 1037 
P.O. Nudyer SO60721 

Location Shigped Tb 
B L D m E ,  Tx 

7esin Analysis 1 Test Lot Data 

Park ycu for your business: 
l o  cot hesitate t3 contact ocr X e s  Representacive ir. your =ea. 

If y a i  need additional aasista~ce, plea8e 

. 
Page  1 of 1 

008297 . -  



GSE ---. .- -- i HOLL No. AKWO F F  , 
Roll Test Data Report 

ORDER MINIMUMS ACTUAL TEST VALUES ASTM 
lROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

'I'E.VSILE 1'IEL.D STKlZVGTI3 
CD - 
M D -  

CD - 
MD - 
CD - 
MD - 

CD - 
PfD - 

. CD - 
M D -  

PI'YCTL'RE STREYGTH 

FIELD ELONG.4 TION 

TE.WLE n m w i  STREXTH 

n. .i ELO.VC;.4TlOR: 

l:%'lTl.! L TE..IRlNG STREiVGTH 

SHRItVK.-\C'E 
CD - .  

M D -  
C.4 RLIO:v BL4Cli' DISPERSION 
C.4 RBON B L l C K  CONTEiVT 
GEOM EM B R4 NZ DEiVS I TY 
ESCR 
TH I CLYESS 

N 0 M 1 ;U A L 
bl I3 Ih,l L'M 
.1VC. THICKKESS 

E539 
1 7 3  lblin 

173 

s5c) % 
56(! 

60 lh 

1.35 Ih 
s o  

iS0C houn 

90 mil 
7 5  

- -  _ _  ,..'.:I* 
- .. 
- .  .. _. 

27  i;g 

27  
4 8  'ig 

705 x 
705 

7 7  Ib 33 lig 
72 3 3  

131 Ih 59 lig 

I I I 

TEST NOTES: ivlD=.V.\CHLXE DIRECTION CDsCROSS DIRECTION ESCR ST..\RT D . 4 E  IS G K E S  
-FOR TENSILE ELONGATlON TEST GAUGE LENGTH = i .3  OK YIELD. 2 OS i3RE.4K 
.qLL STREYGTH VALLTS B.4SED ON NOMIN.-\L THICKNESS 

' DATE SHIPPED 
7920 - 

(1L.a 1 '0k lER:  FLUOR D A N l E L  FERN.4LDIFERMCO 
JOB NO. 
COh.IhiE>'-rS 

00029s _:e.:. -I 



X E  - - ROLL NO. AK-4201 FF 
Roll Test Data Report 

' 

I 
I ROLL DIMENSIONS = f 1 %  

PROPERTY UNITS METHOD RESULT 
DENSITY g.'cc ' E1505 S . 3 3 4  I 

MO I S TUR E ?, D57Q (3.0' 
I BRTTTLENEsS =$: 2746 c-70 ! 

I 
I 
i f MELT INEEX 

I 
g,'19 m i n .  D1238 0 . 4 C O  

I 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

$:I SILE 1'IELD.STRE;VCTH 
CD - 
M D -  

CD - 
MD - 

' E L D  ELO.~G.-lTIO.\. 

5.\:Si L E U R E.4K 5 TH E.VG TH 
CD - 

M D -  

CD - 
M D -  

:',VCTL'RESTRE!VGTH 
iHI.Vh.:\ C;E 

r'IT1.U TEA RIrVG STREVGTH 

CD - 
M D -  

4 RLI0.V 0L-l CK DISPERSI0:V 
4 KBON BLACK C0:VTEA'T 
FOMEMBRANE D E N S I N  
iCR 
YI CIGVESS 

NOMINAL 
1\11 IN Lh.1 U M 

5 5  k c r l l l  

5 4  

9 .  9 4 0  g'cc 

S t a r t  

2.03 mm 
i.92 

2. Q4 ZVG. THICKNESS . SO 

I 
I TEST NOTES. hlD=MACHWE DIRECTION CD=CROSS DIRECTION ESCR START D.47E IS GlvEIv 

-FCRTENSILE ELONGATIOE: TESTGAUGE LENGTH= I.: ON YIELD. 2 . 5  rJ,U BREAK I 
ALL S T m C T H  VALUES BASED O?r NOLIINAL THICKNESS 

iblER: FLliOR DAXIEL FER.VALD!FERMCO DATE SHIPPED 
7920 - 

IklXIENTS 
: ,.. -:, - 

000299 



Roll Test Data Report - r 

I KOLI, WO. AK-4202 FF .. 
GSE 

4' ;i  c I 
. 5  

.. - .. r- KISS I N 10'1' I I\: FO KM AT1 0 r\i 

LOT NUMBS3 2-45473 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
3ENS ITY Dl505 0.334 

I 

".:; y- 1: 

i 
I 
! 
! 
! 

C 3hlER:  FLUOR DAlVIEL FERNXLD!FERMCO D.ATE SHIPPED 
JOh NO. 
C(lkl.'\l ESTS 

TEST NOTES: MD=MACHINE DLRECnON CD=CROSS DIRECTION ESCR START D.4TE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE L E N G T H =  I 2 ON YIELD. 2 5 0s BREAK 
A L L  STRENGTH VALUES BASED ON NOI*IIN..\L THICtYEESS 

- .  

7920 -- - 

000300 



3SE I - 206f Roll Test Data Report _ _  - 1 ROLL NO. AK-3203 FF I 

ROLL DIFVIENSIONS = & 1% RESIN LOT INFORMATION 

LOT NUMBER 2 - 4 5 4 7 3  
RESIN TY?E 600 SERIES 

i PRO PERT)' (!NITS RI'ETHOD RESLL'I' 
DENSITY 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
METHOD ENGLISH METRIC ENGLISH METRIC PROPERTY 

'.\'SILE 1'IELD STREXGTH E638 

CD - 

NOMINAL 6c7 mil 2.03 mnl a G  mil 2 . 0 3  iitni 
MINlMUM 
AVG.  THICKNESS 

76 '1.92 76 1.93 
8 0 2.03 

TEST NOTES: MD =M.\CHINE DIRECTION CD -- CROSS DIRECTION ESCR START D.-\TE IS GIVEN 
-FOR TENSILE ELOIUGATION TEST GAUGE LENGTH= I . ?  OF; Y E L D .  Z C ON BRE.\ii 

- 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

I 

M E R :  FLUOR D A N I E L  FERNALDiFERMCO DATE SHIPPED - - 
-- hl3l  EN'TS 

' W . l # . i ,  

., '  , , ; ; , $ , ; ; r ' : . '  * )  . ' .j 00034bZ 



- . .  
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. GSE Roll Test Data Report 
ROLL NO. AK-4LW F F  

8, ROLL DIMENSIONS = + ' I  7; 1 . -  

, .  

I 

LOT NUMBER 2-45473 
R E S I N  TYPE 5 C O  SERIES 

PROPERTY UNITS LiETHOD RESULT 
DENSITY g/cc DlSOS 0 . 9 3 4  
MOISTURE 0, D570 c 0.09 
BZITTLENESS " 5  E746 C-70 
MELT INDEX ?..''l.Ci nir:. C 1 2 3 3  0.43Cfi 

i 

ORDER MINIMUMS ACTUAL TEST VALUSS ASTM 
PROPERTY METHOD ENGL I S H METRIC ENGLISH METRIC 

2L75 Ib/in 3 7 hg:im 
9.1 

T E N S I L E  Y I E L D  STRE:YGTH D638 
CD - 17 3 lbiin 2 I kgkm 
M D -  173 3 1  2 I? 1 3 6  

CD - 13 5 23 z 
m -  -- 
CD - 324 Ihin 3 3 L.g!:111 t j 4 1h:iil 

Y I E L D  El.OtVCATl'fOt\' 3523 

2 -2 - -  : .  
- -  TEA'SILE BRE.4li STRE.VGTH E€ 3 3 

- c  

;y II M D -  2 2 4  - d  CI; 3 9 7 

CD - 560 % 559 % 

M D -  55@ 645 

CD - 60 Ih 7 9 II) 

M D -  € 0  77 

:li CLO%G.-\TIO;V E638 

IXITIA L TEA RISC STRE:vGTH I3 10 0 4 

l'UzVCTURE .STRE,.VCTH F r M S  101C:1(16.Z 1;:s Ib 124 ih 
SIlRl .Vh; lGE 2 1 2 3 4  

rr CD - i! HR @ 1OOCl +?- 2 . 5 0  > !-J . 2. 5 
M D -  -i. 2 . 00 3 . 3 

C.4KBON B U C K  DISPERSI0:V D3 0 15 A2 .A 2 
C.4 R Bohr BL4 Ch' C0NTE;VT 01603 2.00 5 2.41 R 
GEOMEM BR,liVE DENSITY Dl505 0. 340 g/cc 
E S C R  Di693-E 1500 hours Star: 7 1 1 0 / 9 8  
l-IlICli-:VESS G1533/D751 

0. 944 glcc 

NOMIN.AL a 0  mil 2.03 mm a0  mil 2.03 m 

.AL.'C. THICKNESS '2 I7 L . !.' 2 

M I NBqU M 76 I . 5,2 75 1.93 - - -  
- 

27 kg 
C .  3 7  

4.3 kg 

I i 1 
i .  .;LL STLENGTH VALUES BASED ON NOMINAL THICKJESS , i 

C 3 h l E R :  FLUOR DANIEL FERNALDIFERMCO DATE SHIPPED 
JOB NO. 7920 

TEST NOTES: MD=AfACHME DIRECTlON CD=CROSS DIRECTlOY ESCR START DATE IS GIVEN 
-FGR TENSJLE ELONGAnON TEST GAUGE LEYCTH = i .? OY YIELD. 3.J ON BRE.-\K 

L 

000302 
, 



fSE Roll Test Data Report 
ROLL NO. AK-4205 FF 

I 1- RESINN 
LOT NUMBER 2-45473 
RESIN TYPE. Got. SERIES 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC --- - 

l:.Y,VlLE YIELD STREiVGTH 963 8 
CD - 
M D -  

ll*..LD El-O.V(;4 T I 0  V i2)E33 
CD - 1 2  5 
M D -  iS 

EIV.FILE BRE.4X STREiVCTli 2.6 2 2  

17 3 1bii:i 

1 7 3  

-. - .. , . - -  . 
I -  . -  - -  

9C. mil 2 . 0 3  mm N Oh1 IN A L 
MINblUM 7E 1.92 

2 . 0 3  mm 30 mil 

75 1.53 



GSE. 

L 3 T  NUMEZF. 2-454783 

..- Roll Test Data Report 

GSE I ROLL KO. AK-42O6 F 
Roll Test Data Report 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 

- PROPERTY METHOD ENGL ISH METRIC ENGLISH METRIC 

3; L < . X  
- -  TE%.YltE I'lELD STRE:VGTII 5 5  3 E 

1 7  3 ih I:I 2 -  b g - ; n  2'2 1 Ibltn 
:1 .- 

-1 z - - -  -. - -..e - -  CD - 
M D -  l.?' 

YIELD ELO.\'GA Tl0:V C62S 
CD - 1 3  5 2 2  'i 
K D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

f'L?VCtLRE STREVC TH 
S H N I S U C E  

TE.VYI1.I: RRE4 K \'l'KE.t(iTH 

BRE.4 K ELOSGA TION 

ItV1TI.U. T E M . % G  STREMiTH 

CD - 
M D -  

C.4lUON BLACK UISPERSI0:V 
CA HIION BL4CK COhTE,V 
G E@.ME.W BRAVE DEA'SITY 
ESCR 
Tif ICKdVESS 

NOhlDJ +L 
h 1 IN L\ I CY 

: 7  -- 
'3538 

3 2 4  
3 2 4  

560 
5 6 0  

60 
E O  

F T M S  iCIC:;U65 1C5 
D1204 

-/. 2 . G O  
+'. 2 . 00 

D3315 A2 
Di603 2.05 
E1595 
D l 5  33 -3 1500 
C I S  93/D751 

6 2  
7 6  

D63a 

31oc1 

I I  HR @ ioon  

lbiin 

s 

hours 

mil 

2 7  
27  
i s  

@ .  94c 

- -  

- I -  
111111 39 mil L . :: : rx: 

7 E  ? .  = 7  

I 
T E > T  NOTES: &ID=klACXWL DIRECTIO?J CDzCROSS DIRECTION ESCX Sf.4RT DATE 1s GI\'EN 

i -FOR TEtiSILE ELONGATION TEST GAUGE LENGTH 5 1 . j  GN YIELD. 2.5 ON B W 4 K  
.ALL STRENGTH \':\LLfES BASED ON PJOhlLVA!. TH!C:CUESS 

D.4TE SHIPPED 



-. 
ROLL DTMENSIONS = 'k 1 %  RESIN LOT INFOFUklATIOS 

LOT L W B E Z  2-45.473 
RESIN TYPE 600 SERIES 

I RCLL NtJMEER: AK-4209 FF I FRiC!D PATE: 07/11/98 
I SSEET ATIEX: a474 sq.ft. 

7 8 3  sq. meters 

138 m e t e r s  

? . 3  meczr's 
3.512, p c ~ ; n d ~  

LENGT>I : 3 3 s  feet 

I.; i TTH : 7 2 . s 7  feet 

i : 
I 1 5 3 2  icilogra-s 
I 

I 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD E N G L I S H  METRIC E N G L I S H  METRIC 

TLVSI1.E YIELD STRE'VGTH D6 3 8 

CD - i 7 3 lbitn 3 1 kgrcrn 295 ltvlli 3 7 kg/cm 
M D -  173 31 133 36 

_ r -  

YIELD E M . \  6 4  T1O.V Ut229 
CD - 
MD - 

TE:VSILE BRE.4k STRLWGTH D6 2 6 

20 % 

21 

2 . i  x 

A2 

CD - ( I  HR@ loOCj 7 ; -  2 . ~~~ % 

M D -  i:- 2 . O G  12 . 1 A2 L:-1HBQ:V UL.-ICK DISPERSION E3 0 I5 

C.4RBO.v OLqCA' CONTENT 31503 2 . 0 0  % 2.35 !% ' 

GEOMEMBR4.VE DENSITY 01505 0 . 94!:: pic: 
:j . 344 ~ E C  

ESCR D1593-E 1500 holirs S t a r t  7/19/98 
THICKXESS Z\1593/D751 

1 TEST NOTES. CID=MACHINE DIRECTION CD-CROSS DIRECTION ESCR =ART DATE IS GIVEN 
-FOR E N S l L E  ELONGATION TEST GAUGE LENGTH= 1.5 0.M YIELD. 2.5 ON B R E U  
.ALL. STRENGTH L'ALUES EASED ON NObtINAL THICWESS 

Ob1 ER: FLUOR DANIEL FERNALDIFERMCO DATE SHIPPED 
- - -.---- .. . -  1 

79 2@ 
- 'O$.IX4E!\ITS 

::a. I : * 



. GSE Roll Test Data Report 
\ROLL NO. AK-4210 FF I 

I RESIN LOT INFORMATION 

I LOT NUMBER 2-45473 I RESIN TYPE j o o  SEEIES 

ASTX ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TEST Nt-JTES. MD=bLACHINE DIRECllON CDxCROSS DIRECTON ESCR START DATE IS GiVEFi 1 
i i 

! 
i 

.FOR TENSILE ELONGATION TEST GAUGE LENGTH= I 3 ON YIELD. 1.5 GN B R E A K  
.ALL STRENGTH V'ALUES BASED OM YOkllNAL THICILUESS 

D.4TF: SHIPPED 
---. - 

I 

. ..- 
:a;.. I .. , .- 



GSE Roll Test Data Report,, - 2061. 
i KOLL MI. A K - J Z I ~  FF 

ROLL DIMENSIONS = f 1% 
I 4 ' ROLL NUMSER: AK-4213 FF 
PROF DATE: 07/12/98 
SHZET P.RE.4 : a 4 7 4  sq.fc i 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH MFlTR TP 

CD - 
M D -  

TE:\'SILE BREAK STRE'NGTH E6 3 8 
CD - 
M D -  

D CD - 1 Ei ELCliVt.4 TlOiV D638 

ij r; 
13 

27 ky 
27 
46 kg 

6 5 7  b 
5 7 7  

9 I 4  t:::- 
7 3  I, 

\ 

TEST NOTES: MD-MACHLNE DRECTlON CD=CROSS DIRECnON ESCR START DATE IS GWEN 
, ..-.. I 

-FOR TMSlLE R O N C A T i O N  TEST GAUGE LENGTH= I .? ON YIELD. ' _._ 5 ON B R E A K  
A L L  STRENGTH VALUES BASED ON N0CIIN.C MICWU'S 

O h I E R ;  FLUOR D A S I E L  FERNALD!FERMCO D.ATE SHIPPED -cy) 
I _  - --. -..- .---- 

OMhlESTS . . .. I .: . 

. .i 



[V Roll Test Data Report 

' S O U  NUMBER: AK-4214 FF 
PROD DATE: 07/13/98 
SKEET AREA: 8474 .Sq.ft. 

7 9 6  sq. meEers 

1138 meters 

7 . 3  mettrs 

LENUTIl  : 3 5 5  feet 

I.J t z.Tx : z 3 . 9 7  E2et 

iJE:iSHT : 3518 pounds 
1 5 2 9  kilograns i 

I 

RESIN LOT INFORMATION I 
LOT NUMBER 2-454?3 
RESIN TYPE 600 SERIES i 

1 PROPERTY llNlTS METHOD R E S U L T  
: DENSITTY s i c c  

ORDER MINIMUMS. ACTUAL T E S T  VALUES ASTM 
PROPERTY METHOD ENGLISH METRIC ENGL I S H METRIC 

'TE.YSILE i'1EL.D STRENGTH D S z g  
CD - 1 7 3  Ih'iii -. - . :  - . k ? . i I l l  1 2 3  I:,.l,; 3 5 LF:," 
MD - 1 7 2  

CD - 12 % 2 1:: 5 
M D -  13 2 0  

7 r ,  3 1  1 3 5  - _  
YIELD ELONG.4 TION D638 

TENSILE BRLAli STRENGTH 05 3 S 

7 4  "L1 CD - 3 24 Ib/in 5 9 kglini 4 03 lblin 
M D -  324 5 3 412 

\ h' ELOIVGA TlON E633 
CD - 5 6 5  % 678 % 

m -  5 5 ;  

CD - 6 c Ib A ! L c  ? 4  I!, '; 4 n E  

P .':VCTL.'RE S TR E.WG TH m s  101C.'?065 iZG -. Ib 4 E  Lg 126 Ib 

CD . -  ( I  HR@ IWCi +!- 2 . caz Po 0.3 i6 

C.iRl3O:v BL-l Cli DISPERSI0:V E3 9 L 5 A2 A2 
C.4 R BOA' BL4 CK CONTENT GI603 2.0Q A 2.35 ?i 

I.\'ITI.4L TE.4 RliVC S7'RE:VGTH 31 'J C4 
.- 

-. ~ . .. 
.* 1 - -  74  -. M D -  L, L' 2 7 
2 ;  is  

S H R1:Vli.I G E I21234 

0 . 0  M D -  + i .  2 . 150 

. 0 . 943 $/CL C;EOMEMBRA NE DEiVSIN E1505 0. 940 g!cc 

ESCR 91693-B 1 5 0 0  hours S t a r t  7;10/98 
THICK:VESS Di 5 93 / D 7  5 1 

e -  2 . 0 3  
75 i.92 7 6 i .  4 3  

Iri Ob 1 IN .4 L 80 mil 2 . G 3  rnrn D v ;nl! 
M iNrhf u hl - -  
AVG. THICKNESS 2 3 2 . 5 2  - 

, 1 --. 
I I 

I 
I 
i 

C 'OMER: FLUOR DANIEL FERNALDiFERMCO 

TEST NOTES. M D = k l A C H I N E  DIRECTION CD=CROSS DIRECllON ESCR START DATE IS GIVEN 
-FOR TENSlLE ELONGATION TEST GAUGE LESGTH=1.3 ON YIELD. 2 . 5  OF; BRE.4X 
A L L  STRENGTH VALUES RASED ON NOMIN(AL THICKiVESS 

D.4TE SHIPPED 
7920 - J b u  NO. 

CObIhlENTS 
J. .PlII l  I 



GSE Roll Test Data Report 

I HULL DTMENSIONS = f 1% I 

ASTM 

I ROLL NO. AK-4215 

[ RESIN LOT 1NFORMATION I 

~ O ~ S n T R z  r? 's D S 7 t  c C*. .j 2 

i 
I 

BRITTLENZSS E74E <-70 
MELT INDEX g.'13 mi=. D1238 0.C3C 

PROPERTY METHOD ENGL I S 1 - 

.RREAK ELONG..ITlO,Q D638 
CD - 
K D -  

I.\'ITI?L TEARING STi2E;VG'TH Si004 

ORDER MINIMUMS ACTUAL TEST VALUES 
3 METRIC ENGLISH METRIC 

13 =, 
13 

CD - 60 Ib 

r m m m  STR ENGTR F M S  101C:2065 1 0 5  Ih 
S HRIMKA GE D1204 

M D -  50 
2 7  kg 
27  
4 a  L-: 

21 e 
7 1  
& d. 

000309 



.'O : 
TO : 
TO : 

. TO: 
TO : 
TO : 
TO : 
TO : 
TO : 
TO : 
TO : 
TO : 
TO : 
TO : 
TO : 
TO : 
TO : 
TO : 
TO : 

Author:  Don Goetz a t  FNST-03 
Date : 8 /3 /98  5 : 1 8  PM 
o r i o r i t y :  Normal 

Jyh-Dong Chiou a t  FNST-02 
Susan Lorenz a t  FNST-06 
Linda Barlow a t  ENST-02 
Lee E McDaniel 
Dan ie l  Stempfley a t  FNST-05 
Robert  Crowley a t  FNST-05 
Gregg Johnson a c  FNST-02 
J e f f  Middaugh 
P h i l i p  Thomas a c  FNST-05 
Rob T u r n b u l l  
Greg P e t e r s  

Kevin Harbin 
Louis  Wehl i t z 
B i l l  Zebick a t  CNST-02 
Michael  H i c k e y  ac  FNST-02 
M i k e  Godber a t  CNST-04 
Renee Erisman a t  FNST-06 
Marc Jewett  a t  ENST-02 

Matt Harper c 

TO: .Butch Freels a t  F N U N - 0 1  
TO: Raymond Re inha r t  a t  FNST-05 
TO: Alex B e l l  a t  FNST-06 

TO: Don Goetz 
S u b j e c t :  Parking on t h e  o l d  North Acces Road l e a d i n g  t o  T-98/T96 a r e a  

. T O :  J e a n n i e  F o s t e r  a t  FNST-02 

................................... Message C o n t e n t s  .................................... 

T h i s  cc:Mail is t o  remind everyone no t  t o  p a r k  on t h e  s i d e  of  
t h e  road .  P l e a s e  pa rk  i n  t h e  P e t r o  p a r k i n g  area o r  one o f  t h e  p l a n t  
p a r k i n g  l o t s .  

I n  t h e  nex t  w e e k  o r  two P e t r o  w i l l  b e g i n  d e l i v e r  of  t h e  s t o n e  for 
c e l l  2 LDS/LCS d r a i n a g e  l a y e r s .  These d e l i v e r i e s  w i l l  be a long  t h e  
t h e  o l d  North Access Road p a s s  T-98 i n t o  c e l l  3 f o r  s t o c k p i l i n g .  
The re  may be  a s . 1 0 0  t o  150 t r u c k s  per day  and w e  can no t  pe rmi t  
' v e h i c l e s  p a r k i n g  a long  t h e  s i d e  o f  t h e  r o a d  as t h e y  may impede 
emergency s a f e t y  v e h i c l e s  and h a u l  t r u c k s  ( n o t e ,  t h a t  pa rk ing  a l o n g  
side road  may s u b j e c t  someone's v e h i c l e  t o  damage from f a l l i n g  s t o n e ) .  

Should you have any q u e s t i o n s  p l e a s e  c o n t a c t  Don Goetz a t  X5517 o r  
Lou Wehli tz  a t  X5230. 



Author: Don Goetz a t  MST-03 

i o r i t y :  Normal 
Reinhar: a t  FNST-05 

TO: Alex Bell  a t  FGST-06 
CC: B i I l  Zebick ac  TNST-02 
CC: Louis  Wehli tz  
CC: Matt Harper 
CC: Kevin Harbin 
CC: J e f f r e y  Ellis 6 :  FNST-06 
CC: Warren Hooper 2 :  FNST-02 
CC: Rob Turnbu l l  
CC: Greg Peters  
CC: T i m  Smith 
CC: Daniel  S t e m p f i -  a t  FNST-05 
CC: Gregg Johnso:: :. FNST-02 
CC: Jeff Middaugr. 

.CC:  P h i l i p  Thomas a: FNST-05 
CC: Renee Erisman 3 :  FNST-06 
S u b j e c t :  Gate hour: a t  OSDF 

Message Con ten t s  ................................... 

a. 

Alex, 
Th i s  cc : :  .il i s  t o  f o l l o w  up o u r  c o n v e r s a t i o n  a t  1530 

today .  ?e:  a u r  c o n v e r s a t i o n  Gates E-1 ,  E-2,  and E-3 a t  t h e  
OSDF will :pen a t  0500 and s e c u r e d  a f t e r  2000 ( u n l e s s  o t h e r  
arrangernec:~ are  made); t h e  c o n t r a c t o r  has  been n o t i f i e d  of 
t h i s  sche-:le. 

Thanks, 
Don Goetz ( X 5 5 1 7 )  



2 8 6 %  Author: Jim Turner at FNST-05 
8/5/98 7:18 PM 

iority: Normal Fez LO: ericr@gseworld.com at FE-INTERNET 
CC: Rick Holbrook at FNST-02 
CC: Uday Kumthekar at FNST-02 
CC: Rick Heath at FNST-02 
CC: Mike Godber at FNST-04 
CC: Renee Erisman at FNST-06 
Subject: List of Submittals Attached (Core1 WordPerfect 8) , ................................... Message Contents .................................... 

Eric : 

I received the list of thicknesses and the delegation letter. Those 
are reflected on the attached matrix. Please review the matrix and be 
prepared to discuss it tomorrow (Thursday, August 6th). We are 
setting up a phone call to you for 1 : o o  p.m. EDT (12:OO noon CDT). 
Please let us know where we can reach you, or if another time is more 
appropriate. We will answer any questions about the matrix then, 
unless you call me earlier. 

Thanks for your response on the items. 

=% 

Jim Turner 



minimum) 
0277OP12.03.8.7 (Low Temperature 
Brittleness on GML (not resin) - need 3 
tests minimum) 
002772Pl1.04.A (Name of Product) 
02772811.04.A.5 (Certification of 
Manufacturer's requirements for 
geotextile component of GCL are met) 
02772Pl1.04.A.6 (Cenification of 
minimum averaoe roll values for all 
properties listeain Table 02772P-1) 
02772P11.04.8 (Results of GCL MQC 
tests, plus continuous inspection and 
needle-free) 
02772P12.02.8 (Test results meet 
specification and occur once per 
40,000 sg. tr.) 

080313 



027 14Pll.04.A.2 (Certification of 
minimum average roll values and test 
procedures for all properties listed in 
0271 4P- 1 through 027 14P-3) 
0271 4Pll.04.8 ihnanufacturer's 
Quality Control Cenificates signed by 
QC manager for each roll of geotextile) 
027 14P/2.02.B (Manufacturing QC 
tests at least once per 50,000 square 
feet) 
0271 4P12.02.C. (Manufacturing QC 
tests ON FILTER ONLY at least once 
per 100,000 square feet on ASTM D 
4751 and ASTM D 4491) 

I 



Author: Jim Turner at FNST-05 

'riority: Normal 
..e c e i p t Requested 
TO: ericr@gseworld.com at FE-INTERNET 
CC: Rick Holbrook at FNST-02 
CC: Rick Heath at FNST-02 
CC: Dan Bodine at FNST-04 
CC: Renee Erisman at FNST-06 
CC: Mike Godber at FNST-04 
CC: Uday Kumthekar at FNST-02 
Subject: Response to Fax 

.-7ate: 8/5/98 2:56 PM 

................................... Message Contents .................................... 
Eric: 

Received your fax this morning. Received all but 3 of the Roll Test 
Data Reports that we were missing, and those three are not a problem; 
your testing regimen, since it exceeds our smallest once per 40,000 
square foot frequency, covers those missing sheets. 

I also received two certificates of analysis; one for Lot 2-45473 
(153,200 sq ft) and one for Lot 2-40476. 

I did not receive the Dispersion Report, and I need COAs f o r  Lots 
2-45448 (50,600 sq ft) and 2-40477 (186,900 sq ft). 

ALSO: Our specification requires that low-temperature brittleness .be 
"run at a minimum of once every 400,000 square feet . . . . Provide 
written certification that these tests have been performed on 
geomembrane samples obtained from rolls delivered to the site." 
(Tests listed are environmental stress crack, ASTM D 5397; low 
temperature brittleness, ASTM D 746, Procedure E; and dimensional 
stability, ASTM D 1204). 

Dimensional stability, which is recorded on each RTDR that we have 
received, is no problem. ESCR is being performed. Low temperature 
brittleness is also recorded on each RTDR, but it is recorded AS A 
RESIN LOT TEST, NOT A TEST ON THE MEMBRANE. 

PLEASE ENSURE THAT LOW TEMPERATURE BRITTLENESS 1S.PERFORMED ON AT 
LEAST ONE ROLL PER LOT OR ONE ROLL PER 400,000 SQ. FT., WHICHEVER IS 
MORE, AND THAT THE RESULTS ARE REPORTED TO US AS SOON AS RECEIVED. 

I have faxed you a Record of Telephone Conversation from our 
conversation yesterday. In case you have not received it (3 pages, 
including cover), I attached it to this as a Wordperfect 8 file. 

I will be in contact soon. 

Jim Turner 



FERNALD ENVIRONMENTAL MANAGEMENT PROJECTFD FERNALD CONTRACT 
FERNALD. OHIODE-AC24-920R21972 

PAGE 2 OF 2 
-&TI0 N : 1 ? 5 6 @ k i r 1 @ $ $ 9 ~ s ,  0 RECORD OF TELEPHONE CONVERSATION TC:OPI(QA):98-00bP-- k!Wf&%ehX 

RECORD OF TELEPHONE C O N V E R S ~ Q W W I ~ ~ J I O P I ( Q ~ S Z ~ ’ ~ ~ O ~  
SUBJECT: QUALITY 

Date: August 4th, 1998 Fm: Jim TurnelJim Turner 
To: Eric Reed 

TO: E#$HML/QUALITY 
ASSURANCE ON 
GEOMEMBRANE LINER 
MATERIAL, 
GEOSYNTHETIC CLAY 
LINER MATERIAL, AND 
GEOTEXTILE 
MATERIAL FOR THE 

FACILITY PHASE I1 
ON-SITE DISPOSAL 

DISTRIBUTION: 

File 201 02, ECDC, MS52-7 
Dan Bodine, GeoSyntec, MS38 
Dave Duderstadt, FDF, MS64 
Mike Godber, FDF, MS64 

Rick Heath, FDF, MS64 
Mike Hickey, FDF, MS64 
Rick Holbrook, FDF, MS64 
Jim Jenkins, FDF, MS64 

Dave Phillips, GeoSyntec, Atlanta 
Frank Thompson, FDF, MS52-2 
Lou Wehlitz, FDF, MS64 
Bill Zebick, FDF, MS64 

Don Goetz, FDF, MS64 Uday Kumthekar, FDF, 
MS64 

I called Eric Reed of GSE Lining Systems, Inc., to discuss various items that needed 
resolution in regards to quality assurance/quality control submittals and testing. 

My first question regarded their Roll Test Data Report (RTDR) forms, which were received 
from GSE and distributed by Engineering/Construction Document Control (ECDC) to FDF 
Engineering, GeoSyntec Engineering, and FDF QA on July 29*, 1998. Specifically, I 
asked Eric if the stamp, initials, and date in the lower right hand corner of the RTDR 
represented the Quality Control manager (as required by Specification 02770P, Section 
105.C. 1). Eric said no, that the stamp, initials, and signature represent one of several QC 
technicians. I suggested to Eric that one way he could comply with the spirit of the 
specification is to have the QC manager write a memorandum of delegation, authorizing 
the QC technicians to sign the RTDR for our project in his (or her) stead. This 
authorization could extend to the signer of the Asperity Test results as well. Eric agreed 
to pursue that option. 

Next, Eric informed me that the missing RTDR (seventeen reports were missing from the 
original SUBMITTALS) have been located and will be faxed and FEDEXed to me. 

! indicmx! to  Eric that the fn!!nwing suhmitta! items were inwmp!ete: 04)0316 
0 From the list of 10 completed facilities of > = 100,000 ft’, the facility 

Origin (resin supplier’s name, resin production plant) and identification 

- , .  ’ listing did not specify the purpose of those facilities. (105.A.2.a) I told Eric 
I would confirm whether that requirement could be waived. 

(brand name, number) of the polyethylene resin used was incomplete. Only 
e 



FERNALD ENVIRONMENTAL MANAGEMENT PROJECTFD FERNALD CONTRACT 

RECORD OF TELEPHONE CONVERSATION TC:-\%Mc&%t%@2197* 
PAGE 3 OF 2 

Date: Augus~h%tk!sh~%~number and resin type appear on the RTDR. (1  05.A.3.) 
From: Jim Twf%f ica t ion  of minimum average roll value (MARV - 95% !ewer confidence 
To: ' Eric RWdit)  for physical and mechanical properties listed in Table 0277OP-1 

(1  05.A.4.) 

dates and origin of resin used to  manufacture geomembrane under this 
Contract (105.8.1 1 

a Copies of QC Certificates issued by the resin supplier including production 

0 Certification that no reclaimed polymer is added to this resin (105.8.3). 

Eric mentioned that some of this information would be available from the resin 
manufacturer's Certificates of Analysis (COA), which he will forward to  me. He also 
agreed to  look up the rest of this information and forward it. 

I mentioned to  Eric that our specification calls for thickness measured in accordance with 
test method GRI-GM8, but that their RTDR measure thickness in accordance with ASTM D 
1593 and D 751. Eric related that ASTM D 5994 supersedes GRI-GM8, but that 
additional thickness data in accordance with ASTM D '5 199 could be made available. 
ASTM D 5199 tests the thickness of the smooth roll before texturing. Eric proposed that 
GSE's method of applying the texture does not alter the thickness of the sheet. He 
further asserted that, if strength and other MOA data are adequate, they render thickness 
moot. I agreed to  approach our engineers about the acceptability of thickness measured 
in accordance with ASTM D 5199. If acceptable, such would be offered under a separate 
cover, much as our asperity data was sent. 

JTT 

C: File Record Storage Copy 102.5 (c/o D.J. Crosby, FDF, MS30) 

080317 



191 03 Gundle Road 
Houston, Texas 77073 

281 443-8544 
hc 28l-87MoIO 

800-435-2008 
Qu:iiiry Assurance Laboratory T e s t  Results 

7 
7 
7 
7 
7 
7 

i 

7 

7 
7 
7 

-.) 

I 

7 
I 

- 
I 
'7 
I 

'7 
7 - 

I 

7 
1 

7 

7 
? - 
1 

7 

15 
24 
18 
21 
2" 
21 
2 .; 
2 ;  
21 
15 
16 
29 
22 
1 7  
20 
22 
17 
16 
20 
22 
22 
20 
I8 
20 

22 

7l-l 
,IJ 

Pass 
Pass 
Pass 
Pass 
P3ss 
Pass 
Pass 
Pass 
Pass 
P a s  
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 

Pass 
D",." 
1 a 3  

?din im u rn 
Requirement Test  

AX42 1 YFF 7 : q  Pass 
AK4220FF 7 IS TaSS 

AK422.1 FF 7 ? !  -, Pass 
AK4222FF 7 :13 Pess 

Pass AK422;FF I - 1  

AK4S24FF 7 I 20 Pass 
AK4225FF 7 : Y  Pass 
AK4226FF I .. ! 1 1- -.. P S S  

XK4217FF 7 .; - .- 1 ??!S 
AK422SFF 7 is r ass 
AK4229FF 7 17 Pass 

Pass AK4230FF 7 1 !? 

AK423 1 FF' 7 i j  Pass 

AK423 2 FF 7 19 Pass 
AK4234FF 7 14 P a s  
AK423 5FF 7 15 P a s  
AK423 6FF 7 -- .7 7 Pass 
AK4237FF 7 14 Pass 
AK423 SFF 7 2 j  Pass 
AK4239FF 7 2c Pass 
XK4240FF 7 21 Pass 
AK424 1 FF 7 !8 Pass 
AK4242 FF 7 !6 Pass 
ilK4243 FF 7 2 0 Pass 
Ak;42,?.lFF 7 !9  p2,55 
AK42 4 5 FF -7 1. 7 Pass 

Roll :: (mils) I? cs ~ l .  t:i Status. -- ---- 

',l 1 - 

- 
I. 

I .' 

X K C ~ ~ F F  7 l r j  Pass 

For envimnmenbl lining solutions . . . he d comes to G5E.e 
A Gundle/Slr Environrnsntal, Inc. Company 

080318 



GSE l ining Technology, Inc. 

Quality Assurance Laboratory Test Results 

19103 Gundle Rood 
Houston, Texos 77073 
800-435-2008 
281-443-8564 
h 281.87M10 

Test: 

lob X m e :  Fluor Daniel FernaldTermco 
.L[R Number: 7920-01 . 
.lob >umber: C 1269 

Asperity measurement of Textured Geomernbranes Esing a Depth Gage 
GRI GM 12 

>I in imu m 31inimum 

Roll ff (mils) Results Status Roll 8 (mils) Rcs u 1 ts 
Requirement Test Requirement Test 

AK4246FF AK4272FF 7 I9 Pass 
status 

7 .16 Pass 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

7 
7 

-7 

I 

19 Pass 
18 Pass 
17 Pass 
18 Pass 
19 Pass 
IS Pass 
17 Pass 
19 Pass 
18 Pass 
20 Pass 
19 Pass 
18 Pass 
I S  Pass 
20 Pass 
21 Pass 
19 Pass 
17 Pass 
16 Pass 
15 Pass 
19 Pass 
IS Pass 
19 Pass 

17 P'ISS 

17 Pass 

l S  r ass 

AK427;FF 
AK4274FF 
AK42 7 5 F F 
AK4376FF 
AK42 77FF 
AKJ27SFF 
AK4279FF 
AK42 SOFF 
AK42S 1 FF 
AK42 52 FF 
AK42SFF 
AK42SJFF 
AK42S 5FF 
AK42 8 6F F 
AK4387FF 
A K42 S S F F 
AK42S9 FF 
A KQ90FF 
AK-429 1 FF 
AK4292FF 
AK4393 FF 
AK4294FF 
A K439 5 F F 
A K i  2 96 F F 

7 
7 
7 
7 
7 
-7 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

7 
7 
7 

7 
7 

7 

- 
I 

1s 
18 
IS 
17 
17 
19 
I C )  

20 
20 
I'G 
18 
19 
17 
18 
18 
I C )  

20 
70 
31 
18 
19 
17 
I9 
1s 

080319 
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Pass 
Pass 

Pass Pass a 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 

Pass 
rxs 
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~ 

RESIN LOT INFORMATION 

20 LOT NUMBER Y-45934 
RESIN TYPE 600 SERIES-- 

777 sq. meters 
LENGTH : 356 feet 

109 meters 
WIDTH: 23.48 feet 

7.2 meters 
WEIGHT : 3483 pounds 

1580 kilograms 

I , ROLL DIMENSIONS = k 1% I 

I PROPERTY UNITS METHOD RESULT 
DENSITY g/cc D1505 0.935 - 

MOISTURE % D570 e 0.09 

MELT INDEX 9/10 min. D1238 0.590 
BRITTLENESS OC D746 C-70 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 

YIELD ELONGATION 

TENSILE BREAK STRENGTH 

BREAK ELONGATION 

D638 
173 Ib/m 
173 

13 x 
13 

3 1 kg/cm 202 Ib/in 
31 202 

~ 

21 % 
20 

3 6 kg/cm 
36 

D638 

D638 
3 24 lblin 
324 

5 9 kg/cm 414 Ib/h 
59 432 

7 4 kg/cm . 
77 

D638 
5 6 0  % 
5 6 0  

691 % 

723 M D -  
@ 4 L  T E A R 1 N ; T R y G T H  D1004 

60 Ib 
60 

105 Ib 

27 kg 73 Ib 

48 kg 126 Ih 
27 74 

33 kg 

57 kp 
33 M D -  

PUNCTURE STRENGTH 
SHRINKAGE 

CD - 
M D -  

CARBON BLACK DISPERSION 
CARBON BLACK CONTENT 
G EOMEMBRA NE DENSITY 
ESCR 
THI CKIVESS 

NOMINAL 
MINIMUM 
AVG. THICKNESS 

FTMS 101C/2065 
D1204 

( I  HR@ IN) +/-2.00 A 
+/-2.00 

A2 
2.00 % 

0.2 % 

0.2 
A2 
2.46 % 

0. 940 g/cc 0. 945 g/cc 
Start 12/05/97 

D3015 
D1603 
D1505 
D1693-B 
D1593/D751 

1500 hours 

80 mil 
76 

2.03 mm 2.03 mm 80 mil 
1.92 79 2.00 

80 2.04 

TEST NOTES: MD-MACHINE DIRECTION CD-CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTHS 1.3 ON YIELD. 1.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

DATE SHIPPED CUSTOMER: FLUOR DANIEL FERNALDIFERMCO 
JOB NO. - 7920 



GSE Roll Test Data Report 
ROLL NO. AK-2527 FF 

ROLL DIMENSIONS = k 1% I 
ROLL NUMBER: AK-2527 FF 
PROD DATE: 07/15/98 
SHEET AREA: 8371 sq.ft. 

778 sq. meters 
LENGTH : 355 feet 

108 meters 
WIDTH: 23.58 feet 

7.2 meters 
WEIGHT: 3475 pounds 

1576 kilograms 

RESIN LOT INFORMATION 
~~ 

LOT NUMBER 2-45448 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
DENSITY g/cc ' Dl505 0.936 
MOISTURE % D570 e 0.09 

MELT INDEX 9/10 min. D1238 0.490 
BRITTLENESS OC D746 C-70 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
SHRINKAGE 

CD - 
M D -  

YIELD ELONGATION , 

TENSILE BREAK STRENGTH 

4K ELONGATION 

INITIAL TEARING STRENGTH 

CARBOiV B U C K  DISPERSION 
CARBON BLACK CONTENT 
GEOiMEiMBRANE DENSITY 
ESCR 
THICKNESS 

NOM IN A L 
iMINlMUM 
AVG. THICKNESS 

D638 

D638 

D638 

D638 

D1004 

FTMS 101Cff065 
D1204 

(1 H R Q  IWC) 

D3015 
D1603 
D1505 
D1693-B. 
D1593/D751 

173 Ib/in 
173 

13 % 
13 

3 24 lblin 
324 

560 % 
5 6 0  

6 0  Ib 
6 0  

1 0 5  Ib 

23 % 
21 

5 9 kg/cm 4 0 9 lblin 
59 443 

689 x 
727 

27 kg 
27 
48 kg 

74 Ib 33 kg 

131 Ib 60 kg 
75 34 

+/-2 . o o  x 0.3 x 
+/- 2 . 0 0 

A2 A2 
0.1 

2.00 % 2.33 % 

1500 hours Start 5 /2 9 / 98 
0 . 940 g/cc 0. 945 g/CC' 

80 mil 2.03 mm 80 mil 2.03 
76 1.92 78 1.97 

80 2.03 

TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= 1.3 ON YIELD, 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

L 

Lu5TOMER: FLUOR DANIEL FERNALDIFERMCO DATE SHIPPED 
JOB NO. - 7920 
COMMENTS 

Xlltl727 

000321 



GSE Roll Test Data Report 
ROLL NO. AK-2528 FF 

6 1  
.- 

e. 

RESIN LOT INFORMATION ROLL DIMENSIONS = & 1% 

ROLL NUMBER: AK-2528 FF 
PROD DATE: 07/15/98 
SHEET AREA: 8489 sq.ft. 

789 sq. meters 
LENGTH : 360 feet 

110 meters 
WIDTH: 23.58 feet 

7.2 meters 
WEIGHT: 3516 pounds 

1595 kilograms 

~ 

LOT NUMBER 2-45448 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
DENSITY g/cc Dl505 0.936 
MOISTURE % D570 c 0.09 
BRITTLENESS OC D746 C-70 
MELT INDEX g/10 min. D1238 0.490 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TENSILE YIELD STR EiVG TH D6.3 8 
CD - 
M D -  

YIELD ELONGATION D638 
CD - 
M D -  

CD - 
TEiVSILE BREAK STRENGTH D6 3 8 

173 Ib/in 
173 

196 Win 3 5 kg/crn 
194 35 

21 % 

22 

5 9 kglcrn 
59 

42 1 Ib/in 
444 

7 5  kglcm 
79 

D638 
560 % 
560 

729 % 

762 M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
SHRINKAGE 

CD - 
M D -  

INITIAL TEARING STRENGTH 

CARBON B U C K  DISPERSION 
CARBON B U C K  CONTENT 
GEOMEMBRANE DENSITY 
ESCR 
THICKNESS 

NOMINAL 
MlNlMUM 
AVG. THICKNESS 

D1004 
27 ks 
27 
48 kg 

60 Ib 
60 
105 Ib 

71 Ib 32 kg 

121 Ib 55 kg 
73 33 

FTMS 101C/2065 
D1204 

( I  H R @  IOOC) +/-2.00 % 
+/- 2 - 0 0  

A2 
2 . 0 0  % 

0.2 76 
0.1 
A2 
2.35 % 

5/29/98 
0 . 945 g/cc 

D3015 
D1603 
D1505 
D1693-B 
D1593/D751 

0. 940 g/cc 

Start 1 5  0 0 hours 

8 0 niii 2.03 mrn 
78 1.97 ' 

80 2.03 

80 mil 
76 

2 . 0 3 111111 

1.92 

TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= 1.3 ON YIELD, 2 . 5  ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

TOMER: FLUOR D A N I E L  FERNALD/FERMCO DATE SHIPPED 
7920 JOB NO. - 

COMMENTS 
lJW1727 

000322 



GSE ., . . Roll Test Data Report 

ROLL DIMENSIONS = & 1% 

ROLL NUMBER: AK-2549 FF 
PROD DATE: 07/15/98 
SHEET AREA: 8489 sq.ft. 

789 sq. meters 
LENGTH : 360 feet 

110 meters 
WIDTH: 23.58 feet 

7.2 meters 
WEIGHT: 3521 pounds 

1597 kilograms 

~ 

ROLL NO. AK-2549 Fl 

RESIN LOT INFORMATION 

LOT NUMBER 2-45448 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
DENSITY g/cc ' D1505 0.936 
MOISTURE % D570 c 0.09 
BRITTLENESS OC D746 <-70 
MELT INDEX g/lO min. D1238 0.490 

L I I 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
SHRINKAGE 

CD - 
M D -  

, YIELD ELONGATION 

TENSILE BREAK STRENGTH 

. 4 K  ELONGATION 

INITIAL TEARING STRENGTH 

CARBON BLACK DISPERSION 
CARBON BLACK CONTENT 
G EOMEMBRA NE DENSITY 
ESCR 
THICICV ESS 

NOMINAL 
MINIMUM 
AVG. THICKNESS 

D638 
173 
173 

13 
13 

324 
324 

560 
560 

60 
60 

FTMS 101CR065 105 
D1204 

0638 

D638 

D638 

D1004 

( I  H R @  1OOC) +/-2. 00 
+I- 2. 00 

D3015 A2 
D1603 2.00 
D1505 
D1693-B 1500 
D1593/D751 

80 
76 

lblin 

x 

lblin 

% 

x 

hours 

mil 

3 1 kg/crn 
31 

5 9 kglcrn 
59 

27 kg 
27 
48 kg 

0. 940 glcc 
Start 

2.03 mm 
1.92 

192 Iblin 34 kglcn 

191 34 

20 % 
19 

3 95 lblin 
4 14 

693 x 
716 

72 Ib 33 kg 
74 33 
127 Ib 58 k3 

0.0 96 
0.0 
A2 
2.46 R 

5/29/98 
0.946 glee 

80 mil 2.03 
78 1.99 
80 2.04 

I 1 I 
TEST NOTES. MD=.MACHINE DIRECTION CD=CROSS DIRECTION E S Q  START DATE IS GIVEN 

-FOR TENSILE ELONGATION TEST GAUGE LENGTH= I .3 ON YIELD, 2.S ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

L 3TOMER:  FLUOR DANIEL FERNALD/FERMCO DATE SHIPPED 

C O M M E N T S  
7920 JOB NO. - 

-Will? 

0063323 



GSE 

ROLL NUMBER: AK-2550 FF 
PROD DATE: 07/15/98 
SHEET AREA: a371 sq.ft. 

778 sq. meters 

108 meters 

7.2 meters 
WEIGHT: 3473 pounds 

LENGTH : 355 feet 

WIDTH: 23.58 feet 

15 7 5 kilograms 
L 

Roll Test Data Report 
ROLL NO. AK-2550 FF 1 

MOISTURE D570 c 0.09 

MELT INDEX g/lO min. D1238 0.490 
D746 C-70 

I 

ROLL DIMENSIONS = f 1% I RESIN LOT INFORMATION -1 
LOT NUMBER 2-45448 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
DENSITY g/cc. D1505 0.936 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

YIELD ELOXGATION 

TEiVSILE BREAK STRENGTH 
CD - 
M D -  B CD - 

AK ELONGATION 

M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
S H R I N U G E  

CD - 
M D -  

INITIAL TEARING STRENGTH 

CARBON BLACK DISPERSION 
CARBON BLACK CONTENT 
GEOMEMBRANE DENSITY 
ESCR 
THICKh’ESS 

NOMINAL 
MINIMUM 
AVG. THICKNESS 

D638 
173 
173 

13 
13 

324 
324 

560 
560 

6 0  
6 0  

F M S  101CR065 10s 
D1204 

( 1  H R Q  1WC) +/-2. 00  

D638 

D638 

D63 8 

D1004 

+/-2.00 
D3015 A2 
D1603 2.00 
D1505 
D1693-B . 1500 
D1593/D751 

80 
7.6 

lblin 

.x 

lblin 

e 

R 

hours 

mil 

3 1 kg/cm 197 Ib/in 3 s kglcrn 
31 200 36 

23 R 
21 

5 9 kglcm 424 lblin 7 6 kglcrn 
59 436 78 

727 k 
728 

27 kg 72 Ib 33 kg 

48 kg 1 2 6  Ib 57 kg 
27 72 33 

0.0 x 
0.0 
A2 
2.48 k 

0 . 940 g/cc 0. 946 g/cc 
Start 5/29/98 

2. 03 mrn 80 mil 2.03 rnrn 

1.92 78 1.99 
80 2.04 

TEST NOTES: MD=MACHINE DIRECTION CD-CROSS DIRECTION ESCR START DATE IS GIVEN . .  
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= 1.3 ON YIELD. 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

TOMER: FLUOR DANIEL FERNALDIFERMCO DATE SHIPPED 
7920 JOB NO. - 

COMMENTS 

080324 
-WI7:7 



GSE Roll Test Data Report 
ROLL NO. AK-2553 F1 

ROLL'DIMENSIONS = & 1% 

ROLL NUMBER: AK-2553 FF 
PROD DATE: 07/15/98 
SHEET Al?EA: 8371 sq.ft. ' 

778 sq. meters 
LENGTH : 355 feet 

108 meters 
WIDTH : 23.58 feet 

7.2 meters 
WEIGHT: 3456 pounds 

1568 kilograms 

RESIN LOT INFORMATION 

LOT NUMBER 2-45448 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
DENSITY g/cc ' Dl505 0.936 

D570 c 0.09 MOISTURE % 
BRITTLENESS OC 
MELT INDEX g/10 min. D1238 0.490 

D746 C-70 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
SHRINKAGE 

CD - 
M D -  

YIELD ELONGATION 

TENSILE BREAK STRENGTH 

,Ah' ELONGATION 

INITIAL TEARING STRENGTH 

CARBON BLACK DISPERSION 
CARBON BLACK CONTENT 
GEOMEMBUANE DENSITY 
ESCR 
THICKNESS 

NOMINAL 
MINIMUM 
AVG. THICKNESS 

D638 
173 Ib/in 
173 

D638 
13 % 
13 

D638 
3 24 lblin 
324 

D638 
560 % 
560 

D1004 

F T M S  10lC12065 
D1204 

( I  HR Q IWC) 

D3015 
D1603 
DlSOS 
D1693-B 
D1593/D751 

60 Ib 
60 

105 Ib 

+/-2.00 5% 
+/- 2 . 00 

A2 
2.00 96 

1500 hours 

80 mil 
76 

3 6 kglcr 3 1 ky/cm 2 04 lblin 
31 203 36 

21 % 
20 

724 

27 kg 
27 
48 kg 

75 Ib 34 kg 

133 Ib 6 0  kg 
77 35 

0.0 % 

0.0 
A2 
2.43 % 

0. 940 g k c  0 . 946 g/cc 

Start 5/29/98 

2.03 2.03 mm 80 mil 
1.92 78 1.99 

80 2.04 

r I I 
TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 

-FOR TENSILE ELONGATION TEST GAUGE LENGTH=1.3 ON YIELD, 2.5 ON BREAK 
:\LL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

, I. .. ~ 

i T O M E R :  F LlJOR DANIEL FERNALDIFERMCO DATE SHIPPED 
JOB NO. - 7920 
CO M M E N T S  

.VU1117 

080325 



GSE Roll Test Data Report 
ROLL NO. AK-2554 FF 

2Qe1- 
RESIN-LOT INFORMATION ROLL DIMENSIONS = k 1% 

ROLL NUMBER: AK-2554 FF 
PROD DATE: 07/15/98 
SHEET AREA: 8536 sq.ft. 

793 sq. meters 
LENGTH : 362 feet 

110 meters 
WIDTH: 23.58 feet 

7.2 meters 
WEIGHT: 3477 pounds 

1577 kilograms 

LOT NUMBER 2-45448 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
DENSITY g / c c  D1505 0.936 - 
MOISTURE D570 0.09 

MELT INDEX g/10 min.  D1238 0.490 
BRITTLENESS OC D746 <-70 . 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 

YIELD ELONGATION 

TENSILE BREAK STRENGTH 

D638 
173 lblin 
173 

3 1 kglcm 210 Ib/in 3 8 kplcrn 
31 . 208 37 

13 R 
13 

22 x 
20 

D638 
59 kglcrn 

5 9  
72 'kg/crn 

73 
D638 

5 6 0  % 
5 6 0  

654 % ' 
657 M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
.SHRI,VU GE 

INITIAL TEARING STRENGTH 

CD - 
M D -  

CARBON BLACK DISPERSION 
CARBON BLACK CONTENT 
GEOMEMBRANE DENSITY 
ESCR 
THICKNESS 

NOMINAL 
MINIMUM 
AVC. THICKNESS 

D1004 
27 kg 
27 
48 kg 

60  Ib 
60 

1 0 5  Ib 

35 kg 

132 Ib 6 0  kg 

77 Ib 

79 36 
FlTvlS 101C/2065 
D1204 

( 1  HR @ IOOC) +1:2.00 % 
+ I -  2 . 0 0 

A2 
2.00 x 

0.0 46 
0.0 
A2 
2.42 R 

0 . 940 g/cc 0 
Start 5/29/98 

D3015 
D1603 
D1505 
D1693-B 
D1593/D751 

946 glcc 
15  0 0 hours 

80 mil 
76 

2 . 0 3 111111 80 mil 2.03 inm 
1.92 78 1.99 

80 2.04 

TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH = 1.3 ON YIELD, 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

OMER:  FLUOR D A N I E L  FERNALD/FERMCO DATE SHIPPED 
JOB NO. - 7920 
COMMENTS 

:UNl7?7 



GSE 

' ROLL NUMBER: AK-4211 FF 
PROD DATE: 07/14/98 
SHEET AREA: 8474 sq.ft. 

788 sq. meters 
LENGTH : 355 feet 

108 meters 
WIDTH : 23.87 feet 

7.3 meters 
WEIGHT: 3502 pounds 

158 8 kilograms 

Roll Test Data Report 
ROLL NO. AK-4211 FF 

ROLL DIMENSIONS = & 1 % I RESIN LOT INFORMATION 

LOT NUMBER 2-45473 
RESIN TYPE 6 0 0  SERIES 

PROPERTY UNITS METHOD RESULT 
g / c c  ' Dl505 0.934 

D570 c 0.09 
DENSITY 
MOISTURE % 
BRITTLENESS OC D746 C-70 
MELT INDEX g/10 min. D1238 0.400 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

' CD - 
M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
SHRINKAGE 

CD - 
M D -  

YIELD ELONGATION 

TENSILE BREAK STRENGTH 

4K ELONGATION 

INITIAL TEARING STRENGTH 

CARBON BLACK DISPERSION 
CARBON BLACK COiVTENT 
GEOMEMBRANE DENSITY 
ESCR 
THICKNESS 

NOMINAL 
MINTMUM 
AVG. THICKNESS 

D638 
173 lblin 
173 

D638 
13 % 
13 

D638 
3 24 Iblin 
324 

D638 
5 6 0  % 
5 6 0  

D1004 

R M S  101C/2065 
D1204 

( 1  H R Q  IOOC) 

D3015 
D1603 
D1505 
D1693-B 
D1593/D751 

6 0  Ib 
60 

105 Ib 

+/-2.00 % 
+/- 2 .  00 

A2 
2.00 5% 

. 1500 hours 

80 mil 
76 

27 kg 
27 
48 kg 

0 . 940 g/cc 
Start 

2.03 rnrn 
1.92 

207 lblin 3 7 kglcm 
202 36 

22 % 
22 

3 92 Ib/in 
466 

629 % 

744 

73 Ib 33 kg 
74 34 
132 Ib 60 kg 

0.7'% 
0.0 
A2 
2.37 % 

7/10/98 
0 . 943 g/cc 

80 mil 2.03 
76 1.93 
80 2.03 

I t I 

TEST NOTES. MD=MACIIINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= 1.3 ON YIELD. 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

-U- 
L -5TOMER: FLUOR DANIEL FERNALDiFERMCO DATE SHIPPED 
JOB NO. - 7920 
COMMENTS 08832 XXUI7Y 



GSE Roll Test Data RePo=--- 
ROLL NO. AK-4212 FF 

I RESIN LOT INFORMATION ROLL DIMENSIONS = & 1 ’% 

ROLL NUMBER: AK-4212 FF 
PROD DATE: 07/14/98 
SHEET AREA: 8665 sq.ft. 

805 sq. meters 
LENGTE : 363 fee t  

111 meters 
WIDTH : 23.87 f ee t  

7.3 meters 
WSIGHT: 3538 pounds 

16 0 5 kilograms 

LOT NUMBER 2-45473 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
DENSITY g/cc ’ D1505 0.934 - 
MOISTURE % D570 e 0.09 

MELT INDEX g/10 min.  D1238 0.400 
BRITTLENESS OC D746 C-70 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
METRIC PROPERTY METHOD ENGLISH METRIC ENGLISH 

TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

YIELD ELONGATION 

TENSILE BREAK STRENGTH 

D638 
173 lblin 
173 

3 1 kg/cm 23 5 lblin 42 kglcm 
31 218 39 

D638 
13 % 
13 

22 x 
23 

D638 
3 24 Iblin 
324 

5 9 kglcm 
59 

42.1 lblin 
426 

75 kglcrn 
76 

D638 
560 % 
560 

684 x 
680 

CD - 
M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
SHRIiVKA GE 

CD - 
M D -  

INITIAL TEARING STRENGTH 

CARBON BLACK DISPERSION 
CARBON BLACK CONTENT 
GEOMEMBRANE DENSITY 
ESCR 
THICKNESS 

NOMINAL 
MINIMUM 
A V G .  THICKNESS 

D1004 
27 kg 
27 
48 kg 

6 0  Ib 
6 0  
105 ib 

74 Ib 33 kg 
74 34 

61 kg 134 Ib FTMS 101CM065 
D1204 

( 1  H R Q  1OOC) +/-2 .oo 46 
+/- 2 . 0 0 

A2 
2.00 A 

0.7 % 

A2 
0 . 0, 

2.36 x 
0 .940 gkc 0 . 943 glcc 

Sta r t  7/10/98 

D3015 
D1603 
D1505 
D1693-B 1500 hours 
D1593/D751 

2.03 mm 80 mil 2.03 mm 80 mil 
76 1.92 76 1.93 

80 2.03 

TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= 1.3 ON YIELD. 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

OMER: FLUOR DANIEL FERNALD/FERMCO DATE SHIPPED 
JOB NO. - 7920 
COMMENTS 

1WX17:* 

I 080328 



GSE 
. ,( ROLL NO. AK-4217 FF 

ROLL NUMBER: AK-4217 FF 
PROD DATE: 07/10/98 
SHEET AREA: 8474 s q . f t .  

788 sq. meters 
LENGTH : 355 fee t  

108 meters 
WIDTH: 23.87 feet 

7.3 meters 
WEIGHT : 3485 pounds 

1581 kilograms 

- 
TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 

-FOR TENSILE ELONGATION TEST GAUGE LENGTH= I .3  ON YIELD. 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

. RESIN LOT INFORMATION 

LOT NUMBER 2-40476 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
DENSITY q/cc ' D1505 0.935 - 
MO I S TURE % D570 0.09 

MELT INDEX g/10 min. D1238 0.400 
BRITTLENESS OC . D746 <-70 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
METRIC PROPERTY METHOD ENGLISH METRIC ENGLISH 

TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
SHRINKAGE 

CD - 
M D -  

YIELD ELONGATION 

TENSILE BREAK STRENGTH 

4K ELONGATION 

INITIAL TEARING STRENGTH 

CARBON BLACK DISPERSION 
CARBON BLACK CONTENT 
G EOMEMBRA NE DENSITY 
ESCR 
THICKNESS 

NOhllNAL 
MINIMUM 
AVG. THICKNESS 

D638 

D638 

D638 

D1004 

FIUS 101CR065 
D1204 

( I  H R Q  IWC) 

D3015 
D1603 
D1505 
D1693-B 
D1593/D751 

173 Ib/in 
173 

13 % 
13 

3 24 Ib/in 
324 

560 % 
560 

6 0  Ib 
60 

105 Ib 

3 1 kg/cm 187 Ib/in 3 3 kglcm 
31 179 32 

22 x 
22 

5 9 kg/cm 403 lblin 
5 9  ' 420 

709 5% 
723 

27 kg 
27 
48 kg 

70 Ib 3'2 kg 

111 Ib 50 kg 
75 34 

+/:2.00 R 0.6 % 

+I-2.00 0.1 
A2 A2 ' 

2.00 R 2.38 46 

1 5 0 0  hours Start 7 / 10 / 98 
0 . 940 g/cc 0. 945 glee 

2.03 80 mil 
76 1.92 76 1.93 

80 2.03 

2.03 mm 80 mil 

008329 



Roll Test Data Repor -- 
NO. AK-4218 FT 

GSE 

ROLL DIMENSIONS = & 1% RESIN LOT INFORMATION I 
ROLL NUMBER: AK-4218 FF 
PROD DATE: 07/10/98 
SHEET AREA: 8617 sq.ft. 

801 sq. meters 
LENGTH : 361 feet 

110 meters 
WIDTH : 23.87 feet 

7.3 meters 
WEIGHT : 3549 pounds 

16 10 kilograms 

LOT NUMBER 2-40476 
RESIN TYPE 600 SERIES 

UNITS M E T H O D  R E S U L T  
g /cc  D1505 0 . 9 3 5  - - - _  

MOISTURE % D570 c 0.09 

MELT INDEX g/10 min. D1238 0.400 
BRITTLENESS O C  D746 C-70 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGL I S H METRIC 

rEiV.SILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

VELD ELONGATION 

“ENSILE BREAK STRENGTH 

D638 
173 Iblin 
173 

3 1 kg/crn 
31 

5 9 kglcm 

59 

3 6 kglcm 

34 
D638 

13 % 

13 
22 95 
22 

D638 
324 Win 
324 

6 9 kglcm 

7 0  
3 86 Ib/in 
392 

uu - 
M D -  

D638 
CD - 
M D -  

CD - 
M D -  

’UNCTURE STRENGTH 
HRINKA G E 

CD - 
M D -  

NITIAL TEARING STRENGTH 

’ARBON BLACK DISPERSION 
‘ARBON BLACK CONTENT 
;EOMEMB R4 NE‘ D EiVSITY 
SCR 
‘HICh‘iVESS 

NOMINAL 
MINIMUM 
AVG. THICKNESS 

560  % 
5 6 0  

659 % 

658 
D1004 

60 Ib 
60 

1 0 5  Ib 

27 kg 

27 
48 kg FTMS 101C!2065 

D1204 
( I  HR Q IOOC) +/-2.00 90 

+/- 2 . 00 
A2 
2.00 % 

0.6 z 
0.1 
A2 
2.41 % 

7/10/98 
0 

D3015 
D1603 
Dl505 

D1593/D751 
D1693-B 

94 5 glcc 0. 940 g/cc 

Start 

80 mil 
76 

2.03 mm 
1.92 . 

80 mil 
76 

2.03 mm 

1.93 
8 0  2 . 0 3  

TEST NOTES MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH-1.3 ON YIELD, 2.5 ON BREAK 
ALL STREKCTH VALUES BASED ON NOMINAL THICKNESS 

...* x 
M E R .  FLUOR D A N I E L  FERNALDIFERMCO D A T E  SHIPPED 

38 NO. - 7920 
O M M E N T S  

2 M I 7 2 C  



GSE Roll Test Data Report 
ROLL NO. AK-4219 FF 

RESIN LOT INFORMATION ROLL DIMENSIONS = f 1% 

ROLL NUMBER: AK-4219 FF 
PROD DATE: 07/15/98 
SHEET AREA: 8474 s q . f t .  

788 sq. meters 
LENGTH : 355 fee t  

108 meters 
WIDTH: 23.87 f ee t  

7.3 meters 
WEIGHT: 3483 pounds 

1580 kilograms 

LOT NUMBER 2-40476 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
D1505 0.935 
D570 c 0.09 

DENSITY 
MOISTURE % 
BRITTLENESS OC D746 <-70 
MELT INDEX g/lO min. D1238 0.400 

g/cc ' 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
SHRINKAGE 

CD - 
M D -  

YIELD ELONGATION 

TENSILE BREAK STRENGTH 

AK ELONGATION 

INITIAL TEARING STRENGTH 

CARBON BLACK DISPERSION 
CARBON BLACK CONTENT 
GEOMEMBRANE DENSITY 
ESCR 
THICKNESS 

NOMINAL 
MINIMUM 
AVG. THICKNESS 

D638 
173 lblin 
173 

206 Ib/in 3 7 kg/cm 
205 37 

D638 
13 x 
13 

21 x 
19 

D638 
3 24 Ib/in 
324 

432 lblin 
450 

710 x 
D638 

560 % 
560 715 

D1004 
27 kg 
27 
48 k!: 

6 0  Ib 
60 
105 Ib 

74 Ib 34 kg 

134 Ih 61 kg 
76 35 

FTMS lOlC/2065 
D1204 

(1  HR Q 1OOC) 0.4 % 

0.0 
A2 
2.43 x 

7/10/98 
0 . 945 glee 

+/-2.00 x 
fl- 2 . 00 

A2 
2.00 x 

D3015 
D1603 
D1505 

D1593/D751 
D1693-B 

0. 940 g/cc 
Sta r t  15 0 0 hours 

80 mil 
76 

2.03 mm 
1.92 

80 mil 2.03 
76 1.93 
80 2.03 

I 1 I 

TEST NOTES: .MD=MACHIN€ DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH=1.3 ON YIELD, 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

L -3;TOMER: FLUOR DANIEL FERNALDIFERMCO DATE SHIPPED 
JOB NO. - 7920 
COMMENTS 

2 U 1 7 2 7  088332 



GSE Roll Test Data ReportL - 2 o 6 1  
a I ROLL NO. AK-4220 FF I 

ROLL DIMENSIONS = k 1% 1 
ROLL NUMBER: AK-4220 FF 
PROD DATE: 07/15/98 
SHEET AREA: 8593 s q . f t .  

799 sq. m e t e r s  
LENGTH : 360 fee t  

110 m e t e r s  
WIDTH: 23.87 feet  

7.3 m e t e r s  
WEIGHT : 3531 pounds 

16 0 2 k i l o g r a m s  

RESIN LOT INFORMATION 

LOT NUMBER 2-40476 
.RESIN TYPE 600 SERIES 

I 
PROPERTY UNITS METHOD RESULT 
DENSITY q/cc Dl505 0.935 I ~ _ _  - 
MO I S TURE % D570 c 0.09 

MELT INDEX g/10 m i n .  D1238 0 . 4 0 0  
BRITTLENESS OC D746 C-70 

7 9 kglcm 
76 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TEiVSILE YIELD STRENGTH D6 3 8 
173 Ib/in 3 1 kglcm 198 lblin 3 5 kglcm CD - 

M D -  173 31 198 35 

M D -  13 20  

VELD ELONGATION D638 
CD - 13 % 18 % 

BREAK STRENGTH D6 3 8 
CD - 3 24 Iblin 59 kglcm 44 1 lblin 
M D - .  324 59 425 

CD - 560 % 740 x 
M D -  560 693 

CD - 60 Ih 27 kg 75 Ib 34 kg 

K ELONGATION D638 m 
NITIAL TEA RING STRENGTH D 1 0 0 4 

M D -  60 27 75 34 

CD - (1 H R @  IOOC) + I -  2.00 % 0.4 c/o 

M D -  +I-2.00 0.0 

'UNCTUR E S TREIVG TH m s  10 1 c12005 10.5 Ib 48 ~g 127 Ih 58 kg 
iHRIiVKAGE D1204 

.'ARBON BLACK DISPERSION D3 0 15 A2 A2 

.'A RBON BLACK CONTENT D1603 2.00 % 2.45 A 

S C R  D1693-B 1 5 0 0  hours Star t  7/10/ 98 
"HICKNESS D1593/D751 

;EOik¶Eik¶BRANE DENSITY Dl505 0. 940 g/cc 0. 945 g/CC 

NOMINAL 80 mil 2.03 rnm 80 mil 2.03 rnm 

MINIMUM 76 1.92 76 1.93 
AVG. THICKNESS 80 2.03 

TEST NOTES MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH=1.3 ON YIELD. 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

OMER. FLUOR DANIEL FERNALDIFERMCO DATE SHIPPED 
7920 OB NO. - 

ZOMMENTS 
0 88 X3 2 :[MI127 



GSE Roll Test Data Report 
ROLL NO. AK-4221 FF 

I ROLL DIMENSIONS = f 1% RESIN LOT INFORMATION 

ROLL NUMBER: AK-4221 FF 
PROD DATE: 07/15/98 
SHEET AREA: 8474 sq.ft. 

788 sq. meters 
LENGTH : 355 feet 

108 meters 
WIDTH: 23.87 feet 

7.3 meters 
WEIGHT: 3488 pounds 

1582 kilograms 

LOT -NUMBER 2-40476 
RESIN TYPE. 600 SERIES 

~ 

METHOD RESULT PROPERTY 
DENSITY g/cc DlSOS 0.935 
MOISTURE 0, D570 c 0.09 
BRITTLENESS OC D746 C-70 
MELT INDEX g/10 min. D1238 0.400 

UNITS 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPZRTY METHOD ENGLISH METRIC ENGLISH METRIC 

TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

PUNCTURE S TR EIVG TH 
S HHINKA G E 

YIELD ELONGATION 

TENSILE BREAK STRENGTH 

.4K ELONGATIOiV 

INITI.4 L TEA RING STR EiVGTH 

cb - 
M D -  

CARBON B U C K  DISPERSION 
CARBON BLACK CONTENT 
G EO MEMBRANE DENSITY 
ESCR 
THICKNESS 

NOM IN rZ L 
MINIM U h.1 
AVG. THICKNESS 

D638 
173 Ib/in 
173 

13 A 
13 

3 24 lblin 
324 

560 % 
5 6 0  

60 Ib 
60 

105 Ib 

3 1 kg/cm 
31 

201 Ib/in 3 6 kplcm 
201 3.6 

D638 
22 A 
21 

D638 
5 9 kglcm 
59 

444 lblin 
424 

741 
687 

D638 

D1004 
27 kg 

27 
48 kg 

73 Ib 33 kg 

129 Ih 58 kg. 
76 34 

R M S  101C/2065 
D1204 

( I  H R Q  1WC) + / - 2 . 0 0  x 
+I- 2 . 00 

A2 
2.00 A 

1500 hours 

0.1 yo 
0.3 
A2 
2.43 x 

7/10/98 
0 

D3015 
D1603 
D15 0.5 
D1693-B 
D1593/D751 

945 glcc 0.940 s/cc 
Start 

.2.03 inm 
1.92 

8 0 mil 
76 

80 mil 2.03 
76 1.93 
80 2.03 

TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH- 1.3 ON YIELD. 2.5 ON BREAK 

. .  ALL STRENGTH VALUES BASED ON NOMINAL THICLVESS 
~ ~~ 

L ,3TOMER: FLUOR DANIEL FERNALDIFERMCO 
JOB NO. - 7920 
C O M M E N T S  

XlU 1727 



GSE 
ROLL NO. AK-4222 FF 

ROLL DIMENSIONS = f 1% 

ROLL NUMBER: AK-4222 FF 
PROD DATE: 07/15/98 
SHEET AREA: 8522 s q . f t .  

792 sq.  meters 
LENGTH : 357 fee t  

109 meters 
WIDTH: 23.87 fee t  

7.3 meters 
WEIGHT : 3523 pounds 

1598 kilograms 

RESIN LOT INFORMATION 

LOT NUMBER 2-40476 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
DENSITY g/cc D1505 0.935 I - 
MO I S TURE 3 D570 c 0.09 

MELT INDEX g/10 min. D1238 0.400 
BRITTLENESS OC D746 C - 7 0  

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TEiWILE YIELD STRENGTH D6 3 8 
CD - 
M D -  

CD - 
M D -  

YIELD ELONGATION 

TENSILE B M A K  STRENGTH 
CD - 
M D -  

CD - 
ELONG.4TlON 

M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
SHRINKAGE 

CD - 
M D -  

INlTlAL TEARING STRENGTH 

CARBON B U C K  DISPERSION 
CARBON B U C K  CONTENT 
GEOMEMBRA NE DENSITY 
ESCR 
THICKNESS 

NOMINAL, 
MINIMUM 
AVG. THICKNESS 

173 Ib/in 3 1 kg/cm 
173 31 

D638 
13 90 
13 

D638 
3 24 lblin 5 9 kg/crn 
324 59 

D638 
. 560 % 
560 

D1004 
60 Ib 
60 

FTMS lOlC12065 105 Ih 
D1204 

( IHRQIOOC) +/-2.OO X 
+/-2.00 

D3015 A2 
D1603 2.00 96 
D1505 0. 940 g/cc 
D1693-B 1500 hours S ta r t  
D1593/D751 

80 rnit 2.03 rnrn 
76 1.92 

27 kg 
27 
48 kg 

19 9 Ib/in 3 6 kg/cm 
197 35 

21 46 
21 

425 tblin 7 6 kg/crn 
420 75 

722 46 
693 

72 Ib 32 kg 

125 Ib 57 kg 
75 34 

0.1 46 
0.3 
A2 
2.42 46 

7/10/98 
0 . 945 ylcc 

80 mil 2 . 0 3 inm 

76 1.93 
80 2.03 

~~ 

TEST SOTES MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= 1.3 ON YIELD. 2.5 ON BREAK 

A- ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

TOMER. FLUOR DANIEL FERNALDIFERMCO DATE SHIPPED -. 
JOB NO. - 7920 
COMMENTS 

000334 8 c .  .lull 7:7 



GSE 

ROLL DIMENSIONS = k 1% 

Roll Test Data Report 
ROLL NO. AK-4223 FF 

I RESIN LOT INFORMATION 
______ 

ROLL NUMBER: AK-4223 FF 
PROD DATE: 07/15/98 
SHEET AREA: 8474 sq.ft. 

788 sq. meters 
LENGTH : 355 feet 

108 meters 
WIDTH: 23.87 feet 

7.3 meters 
WEIGHT: 3495 pounds 

1585 kilograms 

LOT NUMBER 2-40476 
RESIN TYPE 600 SERIES 

PROPERTY UNITS iMETHOD RESULT 
DENSITY g / c c  D1505 0.935 
MOISTURE % D570 c 0.09 
BRITTLENESS OC D746 <-70 
MELT INDEX g/10 min. D1238 0.400 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TEiVSIL E YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
SHRINKAGE 

CD - 
M D -  

YIELD ELONGATION 

TENSILE BREAK STRENGTH 

AK ELONGATION 

INITIAL TEARING STRENGTH 

CARBON B U C K  DISPERSION 
CARBON BLACK CONTENT 
GEOMEMBRANE DENSITY 
ESCR 
THICKNESS 

NOMINAL 
MINIMUM 

D638 
173 
173 

13 
13 

324 
324 

560 
560 

60 
60 

F T M S  101C12065 105 
D1204 

D638 

D638 

D638 

D1004 

(1  HR @ 100C) +I -  2 . 0 0 
+/-2.00 

D3015 A2 
D1603 2.00 
D1505 
D1693-B . 1500 
D1593/D751 

80 
76 

W i n  

% 

lblin 

% 

96 

hours 

mil 

3 1 kglcm 

31 

59 kglcm 

59 

27 kg 
27 
48 ky 

0 .  940 g/cc 
Start 

2.03 mm 
1.92 

208 lblin 3 7 kglcrn 
205 37 

21 z 
20 

727 

74 Ib 34 kg 

131 Ib 59 kg 
74 34 

0.0 z 
0.1 
A2 
2.40 % 

7/10/98 
, 0 . 945 glcc 

80 mil 2.03 
76 1.93 

AVG. THICKNESS 80 2.03 

TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= I . 3  ON YIELD. 2.5 ON BREAK 
,\LL STRENGTH VALUES BASED ON NOMINAL THICKNESS . .. . 

\ - i T O M E R :  FLUOR DANIEL FERNALD/FERMCO DATE SHIPPED 
JOB NO. - 7920 
COMMENTS 

XIYIIIY 

080335 

.P . .. . \. 



SSE 2061- Roll Test Data Report, - I i - I ROLL NO. AK-4224 FF I 

ROLL DIMENSIONS = k 1% 

ROLL NUMBER: AK-4224 FF 
PROD DATE: 07/15/98 
SHEET AREA: 8545 sq.ft. 

794 sq. meters 
LENGTH : 358 feet 

109 meters 
WIDTH: 23.87 feet 

7.3 meters 
WEIGHT: 3529 pounds 

1601 kilograms 

I RESIN LOT INFORMATION I 
1 LOT NUMBER 2-40476 

RESIN TYPE 600 SERIES 
I -1 

PROPERTY UNITS METHOD RESULT 
DENSITY g/cc Dl505 0.935 I - 

MO I S TURE % D570 e 0.09 

MELT INDEX g/10 min. D1238 0.400 
BRITTLENESS OC D746 C-70 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

'ENSILE SIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

JEW ELONGATION 

'ENSILE BREAK STRENGTH 
CD - 
M D -  

CD - 
K ELONGATION 

M D -  

CD - 
M D -  

UNCTCIRE STREiVGTH 
HRIiVKAGE 

VITIAL TEARING STRENGTH 

CD - 
m -  

XRBON BLACK DISPERSIOIV 
XRBON BLACK CONTENT 
; EOMEiWBRA N E  DENSITY 
S C R  
'HICKNESS 

NOMINAL 
MINIMUM 
AVG. THICKNESS 

D638 

D638 

D638 

D638 

D1004 

Fl'MS 101CR065 
D1204 

(1  H R @  1OOC) 

D3015 
D1603 
D1505 

D 15 9 3./D7 5 1 
D1693-B 

173 
173 

13 
13 

324 
324 

560 
560 

60 
60 
105 

+I-2.00 
+/-2.00 

A2 
2.00 

1500 

80 
76 

lblin 

x 

lblin 

% 

Ib 

Ib 

x 

% 

hours 

mil 

3 1 kg/cm 2 06 lblin 3 7 kglcm 
31 208 37 

22 x 
21 

59 kglcm 
59 

27 kg 
27 
48 kg 

4 12 Ib/in 
436 

659 x 
683 

7 4 kgkm 
78 

74 Ib 34 kg 

131 Ib 59 kg 
76 34 

0.0 % 
0.1 
A2 
2.39 % 

0 . 940 g!cc 0. 945 glcc 
Start 7 / 10 / 98 

2.03 mm 80 mil 2.03 mm 

1.92 76 1.93 
80 2.03 

TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTHz1.3 ON YIELD. 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

OMER: FLUOR DANIEL FERNALD/FERMCO DATE SHIPPED 

I "  
3B NO. - 7920 
'OMM ENTS 

lUIl17:7 

080336 



GSE 

TEST NOTES: iMD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= I .3 ON YIELD. 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

Roll ..:Tes t Data Report I ROLL NO. ~ ~ - 4 2 2 5  FF I 

.*--,. ..... .. . .  . . . .  

, . . . '  . 

ROLL DIMENSIONS = & 1% r 

- 

~~~~ 

ROLL NUMBER: AK-4225 FF 
PROD DATE: 07/15/98 
SHEET AREA: 8474 sq.ft. 

788 sq. meters 
LENGTH : 355 feet 

108 meters 
WIDTH: 23.87 feet 

7.3 meters 
WEIGHT: 3486 pounds 

1581 kilograms 

I RESIN LOT INFORMATION 

LOT NUMBER 2-40476 
RESIN TYPE 600 SERIES 

UNITS METHOD RESULT 
DENSITY g/cc D1505 0.935 
MOISTURE % D570 c 0.09 
BRITTLENESS OC D746 C-70 
MELT INDEX 9/10 min. D1238 0.400 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
ENGLISH METRIC PROPERTY METHOD ENGLISH METRIC 

TENSILE YIELD STRENGTH D6 3 8 
173 lblin 3 1 kgcm 20 0 lblin 3 6 kglcm CD - 

M D -  173 31 196 35 

CD - 13 % 21 % 

M D -  13 21 

M D -  324 59 355 

YIELD ELONGATION D638 

TENSILE BREAK STRENGTH D6 3 8 
67 kglc 

63 a CD - 3 24 Iblin 59 kglcm 3 77 Iblin 

BRL ZLONGATION D638 
CD - 560 % 633 5% 
M D -  560 588 

CD - 60 Ib 27 kg 73 Ib 33 kg 

PUNCTURE STRENGTH FTMS 101Cl2065 105 Ib 48 kg 125 Ib 56 kg 

3HRINKAGE D1204 

INITIAL. TEARING STRENGTH D10 0 4 

M D -  60 27 75 34 

0.2 x CD - ( I  H R Q  1OOC) +/-2. 00  46 
M D -  +I-2.00 0.1 

CARBON BLACK DISPERSION D3 0 15 A2 A2 
CARBON BLACK CONTENT D1603 2.00 46 2.37 5% 

ESCR D1693-B 1500 hours Start 7/10/98 
THICKNESS D1593/D751 

GEOiMEiMBRANE DENSITY D1505 0.940 g/cc 0. 944 g/CC 

2.03 mm NOMINAL , 80 mil 2.03 mm 80 mil 

MINIMUM 76 1.92 76 1.93 
AVG. TI4 ICKNESS 80 2.03 



GSE 2 Q u -  Roll Test Data Re-t- I 1 - I ROLL NO. AK-4226 FF I 

ROLL DIMENSIONS = & 1% 

ROLL NUMBER: AK-4226 FF 
PROD DATE: 07/15/98 
SHEET AREA: 8617 s q . f t .  

801 sq. meters 
LENGTH : 361 fee t  

110 meters 
WIDTH : 23.87 feet  

7.3 meters 
WEIGHT: 3522 pounds 

1 5  9 8 ki 1 ograms 

RESIN LOT INFORMATION 

LOT NUMBER 2-40476 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
D1505 0.935 

MOISTURE % D570 c 0.09 

MELT INDEX g/10 min. D1238 0.400 

DENSITY g/cc 

BRITTLENESS OC D746 C-70 

ASTM ORDER MINIXUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

rENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

HELD ELONGATION 

rENSILE BREAK STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

WNCTURE STRENGTH 
iHRINKAGE 

CD - 
M D -  

LK ELONGATION 

'NITIAL TEARING STRENGTH 

.'A R BO N II L 4  CK DISPERSION 

.*ARBON B U C K  CONTEXT 
;EOMEMBRANE DENSITY 
?SCR 
rH1 CKNESS 

NOM'IN A L 
MINIMUM 
A'dG. THICKNESS 

D638 
173 Ib/in 
173 

D638 
13 x 
13 

D638 
3 24 Ib/in 
324 

560 % 
560 

D638 

D1004 
60 Ib 

FTMS 101C/2065 105 Ib 
D1204 

60 

(lHR@lIOOC) +/-2.OO % 
+/- 2 .  0 0  

D3015 A2 
D1603 2.00 % 
D1505 
D1693 -B . 1 5 0 0  hours 
D1593/D751 

8 0 nul 
76 

n 

3 1 kg/cm 194 lblin 3 5 kglcm 
31 193 34 

21 x 
21 

5 9 kglcni 
59 

27 kg 
27 
48 kg 

43 5 Ib/in 7 8 kg/cm 
400 71 

745 % 

671 

70 Ib 

124 Ib 
73 

32 kg 

56 kg 
33 

0.2 % 
0.1 
A2 
2.36 % 

0 .  940 g/cc 0 . 944 g/cc 
S t a r t  7/10/98 

2.03 mm 80 mil 2 . '0 3 inn1 
1.92 76 1.93 

80 2.03 

I r .I 

. . r  *. TEST NOTES. MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= 1.3 ON YIELD. 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

OMER: FLUOR DANIEL FERNALD/FERMCO DATE SHIPPED 
OB NO. 7920 
:OM M ENTS 

l(lu11727 



GSE Roll Test Data Report 
ROLL NO. AK-4227 F 

ROLL DIMENSIONS = k 1% I 
ROLL NUMBER: AK-4227 FF 
PROD DATE: 07/15/98 
SHEET AREA: 8474 s q . f t .  

788 sq. meters 
LENGTH : 355 fee t  

108 meters 
WIDTH : 23.87 fee t  

7.3 meters 
WEIGHT: 3452 pounds 

1566 kilograms 

RESIN LOT INFOFWATION 

LOT NUMBER 2-40476 
RESIN TYPE 600 SERIES 

PROPERTY UNlTS METHOD RESULT 
g/cc . Dl505 0.935 

D570 0.09 
DENSITY 
MOISTURE % 
BRITTLENESS OC D746 <-70 
MELT INDEX g/10 min. D1238 0.400 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
SHRINKclGE 

CD - 
M D -  

Y I E W  ELONGATION 

TENSILE RREAK STRENGTH - 

LK ELONGATION 

INITIAL TEARING STRENGTH 

CARBON B U C K  DISPERSION 
CARBON B U C K  CONTENT 
GEOMEMBRANE DENSITY 
ESCR 
THICKNESS 

N O M I N A L  
MINIMUM 
AVG. THICKNESS 

D638 

D638 

173 Ib/in 
173 

13 % 
13 

D638 

D638 
560 % 
560 

D1004 

FTMS lOICRO65 
D1204 

( I  HR Q 1OOC) 

D3015 
D1603 
D1505 

D1593/D751 
D1693-B 

60 Ib 

105 Ib 
60 

+/-2 . o o  x 
+/- 2 . 0 0 

A2 
2.00 % 

1 5 0 0  hours 

80 mil 
76 

3 1 kg/cm 
31 

59 kg/crn 

59 

27 kg 
27 
48 kg 

0. 940 g/cc 

Sta r t  

2.03 mm 

1.92 

19 9 Ib/in ' 3 6 kg/cr 

197 35 

23 % 
21 

427 Ib/in 
431 

716 yo 
717 

71 Ib 32 kg 

128 ib 58 kg 
75 34 

0.0 % 
0.0 
A2 
2.35 46 

7/10/98 
0. 944 g/cc 

80 mil 2.03 
76 1.93 
80 2.03 

TEST NOTES: iMD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= I . 3  ON YIELD. 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

C TOMER: FLUOR DANIEL FERNALDIFERMCO DATE SHIPPED 
JOB NO. 
COMMENTS 

7920 - 
:IIpL1727 



GSE Roll Test Data Report., - 2061 1 - I ROLL NO. AK-4228 FF I 

ROLL DIMENSIONS = k 1% 

ROLL NUMBER: AK-4228 FF 
PROD DATE: 07/15/98 
SHEET AREA: 8689 s q . f t .  

807 sq. meters 
LENGTH : 364 fee t  

111 meters 
WIDTH: 23.87 fee t  

7.3 meters 
WEIGHT : 3569 pounds 

1619 kilograms 

I RESIN LOT INFORMATION I 
LOT NUMBER 2-40476 
RESIN TYPE 600 SERIES 

--- 

PROPERTY UNITS METHOD RESULT 
DENSITY g/cc Dl505 0.935 - 

MOISTURE % D570 0.09 
BRITTLENESS OC D746 <-70 
MELT INDEX g/lO min .  D1238 0.400 

74 kglcm 
79 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TENSILE YIELD STRENGTH D 6 3 8 
CD - 173 Ib/in 3 1 kg/cm 198 Ib/in 3 5 kg/cm 
M D -  173 31 197 35 

CD - 13 46 21 46 
M D -  13 21 

M D -  324 59 444 

M D -  5 6 0  733 

M D -  60 27 75 34 

YIELD ELONGATION D638 

TENSILE BREAK STRENGTH D 6 3 8 
CD - 3 24 lblin 59 kglcm 415 Ib/in 

K ELONGATION D638 
CD - 5 6 0  % 692 x 

6, 
INITIAL TEARING STRENGTH D10 04 

CD - 60 Ih 27 kg 72 Ib 33 kg 

62 kg WNCTURE STRENGTH FTMS 101C/2065 1 0 5  Ib 48 kg 136 Ib 
iHRINKAGE D1204 

0 . 0  x CD - ( I H R Q I O O C )  +/-2.00 46 
M D -  +I-2.00 0.0 

7ARBON BLACK DISPERSION D3 0 15 A2 A2 
7ARBON BLACK CONTENT D1603 2.00 x 2.34 % 

7EOMEMBRAiVE DENSITY D1505 0 . 940 g/cc 0. 944 glcc 
TSCR D1693 -B 1500 hours S t a r t  7/10/98 
rHICKNESS D1593 /D751 

2.03 mm NOMINAL 80 mil 2.03 mm 80 mil 
MINIMUM 76 1.92 76 1.93 
AVG. THICKNESS 80 2.03 

TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GACiGE LENGTH= 1.3 ON YIELD, 2.5 ON BREAK 
h1.L STRENGTH VALUES BASED ON NOMINAL THICKNESS 

0 hl E R : F L  I J 0 R DAN I EL FERN A L D/ F E R M CO 
OB NO. - 7920 
IOMM ENTS 

, DATE SHIPPED 

%1hY11:7 



GSE - Roll Test Data Report 
ROLL NO. AK-4229 FF 

.. .. 

ROLL DIMENSIONS = &- 1% I 
ROLL NUMBER: AK-4229 FF 
PROD DATE: 07/14/98 
SHEET AREA: 8474 sq.ft. 

788 sq. meters 
LENGTH : 355 feet 

108 meters 
WIDTH: 23.87 feet 

7.3 meters 
WEIGHT: 3540 pounds 

1606 kilograms 

RESIN LOT INFORMATION 

LOT NUMBER 2-40476 
RESIN TYPE 600 SERIES 

~~ ~ 

PROPERTY UNITS METHOD RESULT 
DENSITY g/cc D1505 0.935 
MOISTURE % D570 0.09 
BRITTLENESS OC D746 <-70 
MELT INDEX 9/10 min. D1238 0.400 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TENSILE Y1EI.D STR EiVGTH 
CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
SHRINKrlGE 

CD - 
M D -  

YIELD ELONGATION 

TENSILE BREAK STRENGTH 

LK ELONGATION 

INITIAL TEARING STRENGTH 

CARBON RLACK DISPERSIOiY 
CA RBON BLACK CONTENT 
GEOMEMBRANE DENSITY 
ESCR 
THICKNESS 

NOMINAL 
MINMUM 
AVG. THICKNESS 80 2.03 

D638 
173 
173 

13 
13 

324 
324 

560 
560 

6 0  
6 0  

FTMS lOlCl2065 105 
D1204 

+I -  2 . 0 0 
+I -  2 . 00 

D3015 A2 
D1603 2.00 
D1505 
D1693 -B . 1500 
D1593/D751 

80 
76 

D638 

D638 

D638 

D1004 

(1 HR'@ iooc)  

lblin 

x 

lblin 

% 

hours 

mil 

3 1 kg/cm 
31 

5 9 kg/cm 
59 

27 I;g 
27 
48 kg 

0 . 94'0 glcc 

Start 

2. 03 mrn 
1.92 

211 Iblin 
212 

3 8 kglcm 
38 

22 x 
22 

4 13 lblin 
421 

694 x 
693 

82 Ib 
77 
134 Ib 

0.0 % 
0.1 
A2 
2.33 5% 

7/10/98 
0 

80 mil 
76 

37 kg 
35 
61 kg 

944 glcc 

2.03 
1.93 

TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH = 1.3 ON YIELD, 2.5  ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

L - JTOMER: FLUOR DANIEL FERNALDlFERMCO DATE SHIPPED 
JOB NO. - 7920 
COMMENTS 0 80 3 41 UUII?J 



v - ROLL NO. AK-4230 FF 
GSE 

RESIN LOT INFORMATION ROLL DIMENSIONS == k 1% 

LOT NUMBER 2-40476 
RESIN ,TYPE 600 SERIES 

ROLL NUMBER: AK-4230 FF 
PROD DATE: 07/14/98 
SHEET AREA: 8593 sq.ft. 

799 sq. meters 
LENGTH : 360 feet 

110 meters 
WIDTH: 23.87 feet 

7.3 meters 
WEIGHT : 3488 pounds 

1582 kilograms 

PROPERTY UNITS METHOD RESULT 
DENSITY g/cc ' D1505 0.935 - 

D570 < 0.09 % MOISTURE 
BRITTLENESS OC D746 <-70 
MELT INDEX g/10 min. D1238 0.400 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
METRIC PROPERTY METHOD ENGLISH METRIC ENGLISH 

TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

YIELD ELONGATION 

TENSILE BREAK STRENGTH 

D63 8 
173 Ib/in 

173 
3 1 kg/cm 

31 

59 kg/cm 

59 

203 Ib/in 3 6 kglcm 
200 36 

D638 
13 x 
13 

21 96 
20 

D638 
3 24 lblin 

324 
428 Ib/in 76 kg/cm 
425 76 

CD - 
M D -  

CD - 
K ELONGATION D638 

560 % 
560 

738 % 
717 M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
SHRINKAGE 

CD - 
M D -  

INITIAL TEARING STRENGTH 

CARBON BLACK DISPERSION 
CARBON BLACK CONTENT 
GEOMEMBRANE DENSITY 
ESCR 
THICKNESS 

NOMINAL 
MINIMUM 
AVG. THICKNESS 

D1004 
6 0  Ib 

60 
105 Ib 

27 kg 
27 
48 kg 

73 Ib 

128 Ib 

74 
FINS 101C/2065 
D1204 

( 1  HR Q IOOC) +/-2.00 x 
+/- 2.00 

A2 
2.00 x 

0 . 0  x 

A2 
0.i 

2.32 yo 

7/10/98 
0 . 944 g/CC 

D3015 
D1603 
D1505 
D1693-B 
D1593/D751 

0. 940 y/cc 
Start 1 5 0 0  hours 

80 mil 
76 

2.03 mm 
1.92 

80 mil 2.03 mm 
76 1.93 
80 2.03 

TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= I .3  ON YIELD. 2.5 ON BREAK 
A L L  STRENGTH VALUES BASED ON NOMINAL THICKNESS 

OMER: FLUOR DANIEL FERNALDIFERMCO DATE SHIPPED 
. .  , . .  JOB NO. - 7920 

COMMENTS ,,', ,>  .. : ; 
X M 1 7 3  



GSE Roll Test Data Report 
ROLL NO. AK-4231 Ff 

ROLL DIMENSIONS -- & 1% 

ROLL NUMBER: AK-4231 FF 
PROD DATE: 07/14/98 
SHEET AREA: 8474 sq.ft. 

788 sq. meters 
LENGTH : 355 feet 

108 meters 
WIDTH: 23.87 feet 

7.3 meters 
WEIGHT: 3504 pounds 

1589 kilograms 

RESIN LOT INFORMATION 

LOT NUMBER Z-40476 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
g/cc Dl505 0.935 

DS70 e 0.09 MO I S TURE % 
BRITTLENESS OC D746 C-70 
MELT,INDEX g/lO min. D1238 0.400 

. DENSITY 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

D638 
173 lblin 
173 

13 !% 

13 

D638 

D638 
3 24 Ib/in 
324 

560 % 
560 

D638 

D1004 
6 0  Ib 
6 0  

F T M S  101C/2065 1 0 s  Ib 
D1204 

( I H R Q I O O C )  +/:2.00 56 
+/-2.00 

D3015 A2 
D1603 2.00 % 

D150S 
D1693-B 1 5 0 0  hours 
DlS93/D751 

80 mil 
76 

31 
31 

kglcrn 203 lblin 
204 

3 6 kglcn 
36 

23 x 
21 

TENSILE Y I E W  STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
SHRINKAGE 

CD - 
M D -  

Y I E W  ELONGATION 

TENSILE BREAK STRENGTH 

'AK ELONGATION 

INITIAL TEARING STRENGTH 

CARBON BLACK DISPERSION 
CARBON BLACK CONTENT 
GEOMEMBRANE DENSITY 
ESCR 
THICKNESS 

NOMINAL 
MINIMUM 
AVG. THICKNESS 80 2.03 

59 
59 

kglcrn 43 6 Ib/in 
426 

725 90 
683 

27 
27 
48 

0.940 

2,03 
1.92 

kg 72 Ib 

kg 125 Ib 
75 

0.0 % 

42 
0.2 , 

2.33 46 
g/CC 

Start 7/10/98 

rnm 80 mil 
76 

33 kg 
34 
57 kg 

0. 944 glcc 

2.03 
1.93 

TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAtIGE LENGTH= I . 3  ON YIELD. 1.5 ON BREAK 
.ALL STRENGTH VALUES BASED ON NOMINAL THICICVESS 

. ,STOMER: FLUOR DANIEL FERNALDIFERMCO DATE SHIPPED 

COMMENTS 
7920 JOB NO. - 

U Y I 1 1 7  



GSE 
ROLL NO. AK-4232 FF 

Roll Test Data Report - 
u 

ROLL DIMENSIONS = & 1% 
I 

ROLL NUMBER: AK-4232 FF 
PROD DATE: 07/14/98 
SHEET AREA: 8569 sq.ft. 

796 sq. meters 
LENGTH : 359 feet 

109 meters 
WIDTH : 23.87 feet 

7.3 meters 
WEIGHT: 3543 pounds 

160 7 kilograms 

RESIN LOT INFORMATION 

LOT NUMBER 2-40476 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
Dl505 0.935 

MOISTURE % D570 c 0.09 

MELT INDEX g/10 min. D1238 0.400 

DENSITY g/cc 

BRITTLENESS OC D746 <-70 ' 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

YIELD ELONGATION 

TENSILE BREAK STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
SHRINKAGE 

K ELONGATION 

INITIAL TEA RING STRENGTH 

CD - 
M D -  

CARBON BLACK DISPERSION 
CARBON BLACK CONTENT 
GEOMEMBRANE DENSITY 
ESCR 
THICKNESS 

NOMINAL. 
MINIMUM 
AVG. THICKNESS 

D638 

D638 

D638 

D638 

173 Ib/in 
173 

13 % 
13 

3 24 Ib/in 
324 

560 % 
560 

D1004 

F T M S  lOlCR065 
D1204 

( 1  HR @ 1OOC) 

D3015 
D1603 
Dl505 
D1693 -B 

60 Ib 
60 

105  Ib 

+ i - 2 . 0 0  % 
+I-2.00 

A2 
2.00 % 

3 1 . kglcrn 2 04 Ib/in 
31 206 

20 x 
21 

5 9 kglcrn 4 09 lblin 
59 452 

27 kg 
27 
48 kg 

673 x 
727 

75 Ib 
76 
131 Ib 

0.0 % 

0.2 
A2 
2.34 96 

3 6 kg/crn 
37 

7 3 kglcrn 
81 

34 kg 

60 kg 
35 

0.940 g/cc 0. 944 g/cc 

1 5 0 0  hours Start 7/10/98 
D 15 9 3 /'D7 5 1 

80 mil 2.03 rnrn 80 mil 2.03 mrn 
76 1.92 76 1.93 

80 2.03 

TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH=1.3 ON YIELD, 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

OMER: FLUOR DANIEL FERNALDIFERMCO DATE SHIPPED 

000344 

7920 JOB NO. - 
':,< . d l  COMMENTS 3 .  

YlM I7Z5 



GSE Roll Test Data Report - I ROLL NO. AK-4233 FE 

RESIN LOT INFORMATION 

LOT NUMBER 2 - 4 0 4 7 6  
RESIN TYPE 600  SERIES 

ROLL DIMENSIONS = * 1% 

ROLL NUMBER: AK-4233 FF 
PROD DATE: 0 7 / 1 4 / 9 8  
SHEET AREA: 8474  sq.ft. 

7 8 8  sq. meters 
LENGTH : 3 5 5  feet 

1 0 8  meters 
WIDTH: 2 3 . 8 7  feet 

7 . 3  meters 
WEIG'rIT: 3 4 8 3  pounds 

15 80 kilograms 

~ ~ ~~ 

PROPERTY UNITS METHOD RESULT 
DENSITY g/cc D l 5 0 5  0 . 9 3 5  

D570 c 0 . 0 9  MOISTURE % 
BRITTLENESS OC D746 C - 7 0  
MELT INDEX g/10 min. D1238 0 . 4 0 0  

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
m -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
SHRINKAGE 

CD - 
M D -  

YIELD ELONGATION 

TENSILE BREAK STRENGTH 

.4K ELONCATION 

INITIAL TEARING STRENGTH 

CARBON BLACK DISPERSION 
CARBON BLACK CONTENT 
GEO.MEiWBR4 NE DENSITY 
ESCR 
THICKNESS 

NOMINAL 
MINIMUM 
AVG. THICKNESS 

D638 
1 7 3  lblin 3 1 kglcm 

1 7 3  3 1  
3 6 kglcn 203  lhlin 

203  3 6  
D638 

1 3  % 
13  

1 9  % 
22 

4 3  6 lblin 

4 2 5  

D638 
3 24 lblin 

324  
5 9 kg/cm 
5 9  

D638 
5 6 0  % 
5 6 0  

7 2 1  % 
700 

D1004 
2 7  k!: 
2 7  
4 8  kg 

74 Ib 3 3  kg 

1 2 9  Ib ' 5 8  kg 
74  34  

6 0  Ib 
6 0  

105 Ib F T M S  101CR065 
D1204 

( 1  HR Q 1OOC) + / - 2 . 0 0  % 
+I- 2 . 00 

A2 
2 . 0 0  % 

1 5 0 0  hours Start 
0 . 940 g/cc 

0 . 1  % 
0 . 3  
A2. 

2 . 3 4  96 

7 / 1 0 / 9 8  
0 .  944  glcc 

D3015 
D1603 
D1505 
D1693-B 
D1593/D751 

80  mil 2 . 0 3  
76 1 . 9 3  
80 2 . 0 3  

8 0  mil 2 . 0 3  rnm 
76  1 . 9 2  

TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH=1.3 ON YIELD, 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

L ASTOMER: FLUOR DANIEL FERNALDIFERMCO DATE SHIPPED 
JOB NO. - 7920 
COMMENTS 

31lHl725 

. -"-.,, 



2061 
Roll Test Data Report - -  

ROLL NO. AK-4234 FF 
GSE 

ROLL DIMENSIONS = f 1% 

ROLL NUMBER: AK-4234 FF 
PROD DATE: 0 7 / 14 / 9'8 
SHEET AREA: 8593 s q . f t .  

799 sq.  meters 
LENGTH : 360 fee t  

110 meters 
WIDTH: 23.87 f ee t  

7.3 meters 
WEIGHT: 3548 pounds 

1609 kilograms 

LOT NUMBER 2-40476 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
DENSITY q/cc ' D1505 0.935 I - 
MOISTURE D570 e 0.09 

MELT INDEX g/10 min. D1238 0.400 
BRITTLENESS OC D746 C-70 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC I 

TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

YIELD ELONGATION 

TENSILE BREAK STRENGTH 

D638 
173 lblin 
i73 

3 1 kg/crn 
31 

208 lblin 3 7 kglcrn 
208 37 

D63 8 
13 R 
13 

3 24 Ib/in 
324 

22 % 
22 

D638 
59 kglcrn 
59 

CD - 
M D -  

CD - 
K ELONGATION 

7 7 kg/crn 
73 

D638 
5 6 0  % 
560 

707 % 
655 M D -  

CD - 
M D -  

INITIAL TEARING STRENGTH 

PUNCTURE STRENGTH . 
SHRINKAGE 

CD - 
M D -  

CARBON B U C K  DISPERSION 
CARBON BLACK CONTENT 
GEOMEMBRANE DENSITY 
ESCR 
THICKNESS 

NOMINAL 
MINIMUM 
AVG. THICKNESS 

D1004 
6 0  Ib 
6 0  

105 Ib 

27 kg 
27 

. 48 kg 

75 Ib 34 kg 

128 Ib 58 kg 
86 39 

FTMS 101C/2065 
D1204 

( 1  HR Q 1OOC) +/-2.00 % 
+/-2.00 

A2 
2.00 7% 

0.1 46 
0.3 
A2 
2.35 % 

7/10/98 
0 .  944 B/CC 

D3015 
D1603 
Dl505 

D1593/D751 
D1693-B. 

0. 940 g/cc 

Sta r t  

80 mil 
76 

2.03 mm 
1.92 

80 mil 2.03 mm 

76 1.93 
80 2.03 

TEST NOTES. MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTHz1.3 ON YIELD, 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

OMER: FLUOR DANIEL FERNALD/FERMCO DATE SHIPPED 
JOB NO. - 7920 ' ' 

COMMENTS 08034.G :umm 

.-i.. , L,. 

' '.*. 



GSE pKiGEzG Roll Test Data Report 

I ROLL DIMENSIONS = & 1% 

ROLL NUMBER: AK-4235 FF 
PROD DATE: 07/11/98 
SHEET AREA: 8474 sq.ft. 

788 sq. meters 
LENGTH : 355 feet 

108 meters 
WIDTH: 23.87 feet 

7.3 meters 
WEIGHT: 3484 pounds 

1580 kilograms 

RESIN LOT INFORMATION 

LOT NUMBER 2-40476 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
DENSITY g/cc . Dl505 0.935 
MO I S TURE % D570 e 0.09 
BRITTLENESS OC D746 C-70 
XELT INDEX g/10 min. D1238 0.400 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ' ENGLISH METRIC ENGLISH METRIC 

TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
SHRINKAGE 

CD - 
M D -  

YIELD ELONGATION 

TENSILE BREAK STRENGTH 

\ K ELONGA TION 

INITIAL TEARING STRENGTH 

CARBON B U C K  DISPERSION 
CARBON B W C K  CONTENT 
GEOMEMBRAN& DENSITY 
ESCR 
THICKNESS 

NOMINAL 
MINIMUM 
AVG. THICKNESS 

D638 
173 
173 

13 
13 

324 
324 

560 
560 

6 0  
6 0  

FlMS 10lC12065 105 
D1204 

+ I -  2 . 0 0 

D638 

D638 

D638 

D1004 

(1  HR @ 1WC) 
+I- 2.00 

D3015 . A2 
D1603 2.00 
D1505 
D1693-B 1500 
D1593/D751 

80 
76 

Iblin 

% 

lblin 

% 

% 

hours 

mil 

3 1 kg/crn 
31 

5 9 kglcrn 
59  

27 kg 

48 kg 
27 

0.940 g/cc 
Start 

2.03 rnrn 
1.92 . 

197 Iblin 3 5 kglca 
191 34 

22 % 
22 

43 8 lblin 
424 

772 A 
724 

76 Ib 35 kg 

120 Ib 55 kg 
73 33 

0.1 % 

0.1 
A2 
2.36 % 

7/10/98 . 

0. 944 glcc 

80 mil 2.03 
76 1.93 
80 2.03 

~ ~ ~~~~~ ~~ 

TEST NOTES: MD=MACHINE DlRECTION CD=CROSS DlRECTlON ESCR ST.-\RT DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH=1.3 ON YIELD, 1.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

L a T O M E R :  FLUOR DANIEL FERNALDIFERMCO DATE SHIPPED 
7920 - JOB NO. 

C O M M E N T S  
XXX417L5 

00034.7 



~~ ~ _ _ _  ~~ 

TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= I .3  ON YIELD. 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

~ ~ ~ ~ ~ _ _ _  

GSE 
NO. AK-4236 FF 

Roll Test Data Report 
I I 

I RESIN LOT INFORMATION ROLL DIMENSIONS = k 1 % 

ROLL NUMBER: AK-4236 FF 
PROD DATE: 07/11/98 
SHEET AREA: 8474 sq.ft. 

788 sq. meters 
LENGTH : 355 fee t  

108 meters 
WIDTH: 23.87 fee t  

7.3 meters 
WEIGHT: 3588 pounds 

16 2 8 kilograms 

LOT NUMBER 2-40476 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
D1505 0.935 

MOISTURE % D570 e 0.09 

MELT INDEX g/10 min. D1238 0.400 

DENSITY g/cc ' 

BRITTLENESS OC D746 <-70 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

rEiVSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 

YIELD ELONGATION 

TENSILE BREAK STRENGTH 

D638 
173 lblin 
173 

3 1 kg/cm 196 Ib/in 3 5 kg/cm 
31 187 33 

D638 
13 % 
13 

22 R 
22 

D638 
324 lblin 
324 

5 9 kg/cni 
59 

3 73 Ih/in 6 7 kg/cm 
401 72 M D -  

CD - 
K ELONGATION D638 

560 % 
560 

660 x 
701 M D -  

CD - 
M D -  

'UNCTURE STRENGTH 
; H R I N U  GE 

CD - 
M D -  

'NITIAL TEARING STRENGTH 

:ARBON BLACK DISPERSION 
:ARSON BLACK CONTENT 
;EOMEMBBRANE DENSITY 
XCR 
"HICKNESS 

NOMINAL 
MINIMUM 
AVG. THICKNESS 

D1004 
27 kg 
27 
48 kg 

33 kg 
32 
54 kg 

60 Ib 
60 

1 0 5  Ib FTMS 101C/2065 
D1204 

(1  HR Q IOOC) +/-2.00 % 
+/-2.00 

A2 
2.00 % 

0.1 % 
0.1 
A2 
2.37 R 

0. 940 g/cc 0. 944 g/cc 
Start 7/10/98 

D3015 
D1603 
D1505 
D1693-B 
D1593/D751 

1500 hours 

80 mil 
76 

2.03 mm 80 mil 2.03 mm 

1.92 76 1.93 
80 2.03 



GSE 

TEST NOTES. MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= 1.3 ON YIELD, 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

Roll Test Data Report 
ROLL NO. AK-4237 FF 

.-::-- 

ROLL DIMENSIONS = & 1 % 
~~ 

ROLL NUMBER: AK-4237 FF 
PROD DATE: 0 7 / 1 1 / 9 8  
SXEET AREA: 8 4 7 4  s q . f t .  

7 8 8  sq.  meters 
LENGTH : 3 5 5  fee t  

1 0 8  meters 
WIDTH: 2 3 . 8 7  fee t  

7 . 3  meters 
WEIGHT : 3 4 8 9  pounds 

15 8 3 kilograms 

RESIN LOT INFORMATION 

LOT NUMBER 2 - 4 0 4 7 6  
RESIN TYPE 6 0 0  SERIES 

PROPERTY UNITS METHOD RESULT 
DENSITY q/cc D1505 0 . 9 3 5  I - 
MOISTURE o/ D570 0 . 0 9  

YELT INDEX g/10 min. D1238 0 . 4 0 0  
BRITTLENESS O C  D746 < - 7 0  

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

PUNCTCrRE STRENGTH 
SHRINKAGE 

YIELD ELONGATION 

T E ~ S I L E  BREAK STRENGTH 

41; ELON(;ATION 

INITIAL TEAKING STRENGTH 

CD - 
M D -  

CARBON B U C K  DISPERSION 
CARBON B W C K  CONTENT 
GEOMEMBRANE DENSITY 
ESCR 
THICKNESS 

NOMINAL 
MINIMUM 
AVG. THICKNESS 

D638 

D638 

D638 

D638 

1 7 3  Ib/in 
1 7 3  

1 3  % 
1 3  

3 24  Ib/in 
3 2 4  

D1004 

F l M S  lOIC12065 
D1204 

( I  HR @.IoOC) 

D3015 
D1603 
D l 5 0 5  

D1593/D751 
D 1 6 9 3 - B .  

560  % 
5 6 0  

60  Ib 
6 0  

1 0 5  Ib 

+I-2-00 x 

2 7  kg 
2 7  
4 8  kg 

1 9  9 Ib/in 3 6 kg/cm 
1 9 4  35 

2 3  % 

2 1  

6 7 6  % 
6 7 8  

7 4  Ib 3 4  kg 

12.6 Ib 5 7  kg 
7 4  3 4  

0.1 x 
+ I -  2 . 0 0  0 . 0  

A2 A2 
2 . 0 0  % 2 . 3 7  % 

1 5 0 0  hours Sta r t  7 / 1 0 / 9 8  
0 .  9 4 0  g/cc 0 .  9 4 4  g/cc 

2 . 0 3  mm 8 0  mil 8 0  mil 2 . 0 3  mm 
7 6  1 . 9 2  7 6  1 . 9 3  

8 0  2 . 0 3  



GSE Roll Test Data Report 209 1 I 
- I ROLL NO. AK-4238 FF 1 

I 1 

I RESIN LOT INFORMATION ROLL DIMENSIONS = & 1% 

ROLL NUMBER: AK-4238 FF 
PROD DATE: 07/11/98 
SHEET AREA: 8617 sq.ft. 

801 sq. meters 
LENGTH : 361 f e e t  

110 meters 
WIDTH: 23.87 f e e t  

7.3 meters 
WEIGHT: 3538 pounds 

16 0 5 kilograms 

LOT NUMBER 2-40476 
RESIN TYPE 600 SERIES 

METHOD RESULT PROPERTY UNITS 
DENSITY g/cc  , D1505 0.935 
MOISTURE % D570 c 0.09 
BRITTLENESS O C D746 C-70 
MELT INDEX g / 1 0  min. D1238 0.400 

I 

. ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
METRIC ENGLISH PROPERTY METHOD ENGLISH METRIC 

TEiVSIL E YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

YIELD ELONGATION 

l'EiVSILE BREAK STRENGTH 

D638 
173 Ib/in 
173 

3 1 iig/cm 197 lblin 3 5 kglcrn 
31 194 35 

D638 
13 % 

13 
21 % 
21 

D638 
3 24 Ib/in 
324 

CD - 
M D -  

CD - 
K ELONGATION 

5 9 kg/cm 
59 

3 8 7 Ib/in 6 9 kglcm 
424 76 

D638 
560 % 
560 

654 % 
699 M D -  

CD - 
M D -  

WNCTURE STRENGTH 
iHRINKAGG 

CD - 
M n -  

INITIAL TEARING STRENGTH 

X R B O N  D U C K  DISPERSION 
YARBOiV BLACK CONTENT 
;EOII.IEIMBRANE DENSITY 
TSCR 
THICKNESS 

NOMINAL 
MINIMUM 
AVG. THICKNESS 

D1004 
27 kg 
27 
48 kg 

31 kg 
33 
54 kg 

60 Ib 
60 

1 0 5  Ib 

69 Ib 

120 'Ib 
73 

FTMS 101C/2065 
D1204 

(1  H R @  IOOC) +/-2.00 % 

+ I -  2. 00 
A2 
2.00 % 

0.1 % 
0.0 
A2 
2.38 x 

0 . 940 g/cc 0. 945 g/cc 
S t a r t  7/10/ 98 

D3015 
D1603 . 
D1505 
D1693-B 
D1593/D751 

1500 hours 

80 mi1 
76 

2. 03 nim 80 mil 2.03 mm 
1.92 76 1.93 

80 2.03 

TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH=1.3 ON YIELD. 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

OMER: FLUOR DANIEL FERNALD/FERMCO DATE SHIPPED 
7920 - .  OB NO. 

:OM M ENTS 
900350 X Y X i 7 3  

~~ 

ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

OMER: FLUOR DANIEL FERNALD/FERMCO DATE SHIPPED 

900350 



GSE Roll Test Data Report I ROLL NO. AK-4239 F1 

ROLL DIMENSIONS = & 1% 

ROLL NUMBER: AK-4239 FF 
PROD DATE: 07/11/98 
SHEET AREA: 8474 sq.ft. 

788 sq. meters 
LENGTH : 355 feet 

108 meters 
WIDTH: 23.87 feet 

7.3 meters 
WEIGHT: 3476 pounds 

1577 kilograms 

RESIN LOT INFORMATION 

LOT NUMBER 2-40476 
RESIN TYPE 600 SERIES 

PROPERTY UNTTS METHOD RESULT 
D1505 0.935 
D570 e 0.09 

DENSITY 
MOISTURE % 
BRITTLENESS OC D746 <-70 
MELT INDEX g/10 min. D1238 0.400 

g/cc ' 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TEMSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
SHRINKXGE 

CD - 
M D -  

YIELD ELONGATION 

TENSILE BREAK STRENGTH 

.4 K ELONGA TION 

INITIAL TEARING STRENGTH 

CARBON B U C K  DISPERSION 
CARBON B U C K  CONTENT 
G EOiMEMB RA NE DENSITY 
ESCR 
THICKNESS 

NOiMINAL, 
MINIMUM 
AVG.  THICKNESS 

D638 
173 lblin 
173 

3 1 kglcm 200 lblin 3 6 kglcr 
31 201 36 

D638 
13 R 
13 

22 % 
21 

D638 
3 24 lblin 
324 

5 9. kg/cm 4 3 2 Ib/in 
59 404 

D638 
560 % 
560 

727 % 

653 
D1004 

27 kg 
27 
48 kg 

6 0  Ib 
6 0  

1 0 5  Ib 

76  Ib 34 kg 
76 35 
127 Ih 58 kg FT;MS 101Cl2065 

D1204 
( 1  HR Q IOOC) .+I- 2 . 00 R 

+/- 2 . 00 
A2 

2 . 0 0  % 

O i l  % 

0.1 
A2 
2.38 % 

0. 940 g/cc 0 . 945 glcc 

Start 7/10/98 

D3015 
D1603 
Dl505 
D1693-B 
D1593/D751 

1 5  0 0 hours 

2.03 mm 80 mil 2.03 
1.92 76 1.93 

80 2.03 

80 mil 
76 

~~ ~ 

TEST NOTES: MD = MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH=1.3 ON YIELD. 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

~~ ~~ ~ ~ 

. LiTOMER: FLUOR DANIEL FERNALDlFERMCO 
JOB N O .  - 7920 
COMMENTS 

ymu I r-q 

DATE SHIPPED 



GSE 
ROLL NO. AK-4240 FF 

ROLL DIMENSIONS = k 1 % 

ROLL NUMBER: AK-4240 FF 
PROD DATE: 07/11/98 
SHEET AREA: 8665 sq.ft. 

805 sq. meters 
LENGTH : 363 feet 

111 meters 
WIDTH: 23.87 feet 

7.3 meters 
WEIGHT : 3545 pounds 

16 0 8 kilograms 

RESIN LOT INFORMATION 

LOT NUMBER 2-40476 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
DENSITY g / c c  DlSOS 0.935 
MOISTURE % D570 e 0.09 
BRITTLENESS OC D746 C-70 
MELT INDEX g/10 m i n .  D1238 0.400 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
METRIC PROPERTY METHOD ENGLISH METRIC ENGLISH 

TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

YIELD ELONGATION 

TENSILE BREAK STRENGTH 
CD - 
M D -  D .A K ELONGATION 
CD - 
M D -  

CD - 
M D -  

I'UNCTURE STRENGTH 
SHRINKAGE 

CD - 
M D -  

INITIAL TEARING STRENGTH 

CARBON BLACK DISPERSION 
CARBON BLACK CONTENT 
CEOMEMBRANE DENSITY 
ESCR 
THICKNESS 

NOMINAL 
MINIMUM 
AVG.  THICKNESS 

D638 
173 Ib/in 
173 

D638 
13 % 
13 

D638 
324 Ib/in 
324 

560 % 
560 

D638 

D1004 
60 Ib 
60  

FTMS 101C/2065 1 0 5  Ib 
D1204 

(IHR@lIOOC) + / - 2 . 0 0  % 
+I -  2.00 

D3015 A2 
D1603 2.00 % 
D1505 
D1693-B . 1500 hours 
D1593/D751 

80 mil 
76 

3 1 kg/cm 202 Ib/in 3 6 kg/cm 
31 194 35 

21 % 
20 

5 9 kglcrn 418 lblin 7 5 kglcm 
59 388 69 

694 x 
652 

27 kg 
27 
48 kg 

70 Ib 
74 
129 Ib 

32 kg 

58 kg 
3 3  

0.1 % 

0.1 
A2 
2.39 % 

7 / 10 / 98 
0.940 g/cc 0 . 945 g/cc 

Start 

80 mil 2.03 mm 2.03 mm 
1.92 76 1.93 

80 2.03 

TEST NOTES. MD=MACHINE DIRECTION CD-CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH- 1.3 ON YIELD, 2.5 ON BREAK 
*?LL STRENGTH VALIJES BASED ON NOMINAL THICKNESS 

TOMER. FLUOR DANIEL FERNALD/FERMCO DATE SHIPPED 
7920 JOB NO. - 

COMMENTS 
:uuLI7Y 

080352 



GSE Roll Test Data Report 
ROLL NO. AK-4241 FI 

ROLL DIMENSIONS = & 1% RESIN LOT INFORMATION 
~ 

LOT NUMBER 2-40476 
RESIN TYPE 600 SERIES 

ROLL NUMBER: AK-4241 FF 
PROD DATE: 07/12/98 
SHEET AREA: 8474 sq.ft. 

788 sq. meters 
LENGTH.: 355 feet 

108 meters 
WIDTH: 23.87 feet 

7.3 meters 
WEIGHT: 3458 pounds 

1569 kilograms 

PROPERTY UNITS METHOD RESULT 
g/cc D1505 0.935 

D570 e 0.09 
DENSITY 
MOISTURE ' %  
BRITTLENESS OC D746 <-70 
MELT INDEX g/lO min. D1238 0.400 

ORDER MINIMUMS ACTUAL TEST VALUES ASTM 
ENGLISH METRIC PROPERTY METHOD ENGLISH METRIC 

D638 TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
S H R I N U  GE 

CD - 
M D -  

YIELD ELONGATION 

TENSILE BREAK STRENGTH 

AK ELONGATIOiV 

INITIAL TEARING STRENGTH 

CARBON BLACK DISPERSION 
CARBON BLACK CONTENT 
GEOMEMBRA N E  DENSITY 
ESCR 
THICKNESS 

NOMINAL 
MINIMUM 
AVG. THICKNESS 

173 lblin 
173 

3 1 k_e/cm 

31 

5 9 ks/cm 

59 

3 4 kglcr 
34 

:'il 
32 kg 
34 
54 kg 

945 gcc 

2.03 
1.93 
2.03 

D638 
20 x 
21 

13 % 
13 

D638 
422 lblin 
430 

3 24 Iblin 
324 

D638 
748 96 
742 

560 % 
560 

D1004 
27 kg 
27 
48 kg 

71 Ib 
75 
119 ib 

60 Ib 
60 

1 0 5  Ib FTMS 101C/2065 
D1204 

(1 HR @ 1OOC) 0.0 % 
0.0 
A2 
2.38 46 

0 
7/10/98 

+ I -  2 . 00 x. 
+I- 2 . 00 

A2 
2 . 0 0  96 

D3015 
D1603 
D1505 
D1693-B 
D1593/D751 

0 . 940 g/cc 
Start 1 5 0 0  hours 

2.03 mm 

1.92 
80 mil 

76 
80 

80 mil 
76 

_ -  

T E S T  NOTES .MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= I 3 ON YIELD, Z 5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

ATOMER: FLUOR DANIEL FERNALD/FERMCO DATE SHIPPED 
JOB NO. - 7920 
COMMENTS 

XYBI ?I? 

080353 



2 0 6 1  
Roll Test Data Report - - 

ROLL NO. AK-4242 FF 
SSE 

RESIN LOT INFORMATION ROLL DIMENSIONS = k 1% 

ROLL NUMBER: AK-4242 FF 
PROD DATE: 07/12/98 
SHEET AREA: 8641 sq.ft. 

803 sq. meters 
LENGTH : 362 feet 

110 meters 
WIDTH: 23.87 feet 

7.3 meters 
WEIGHT: 3620 pounds 

1642 kilograms 

LOT NUMBER 2-40476 
RESIN TYPE 600 SERIES 

PROPERTY IJNITS METHOD RESULT 
DENSITY g/cc Dl505 0.935 
MOISTURE % D570 0.09 
BRITTLENESS OC D746 <-70 
MELT INDEX g/lO'min. 01238 0.400 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

'ENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

YELD ELONGATION 

ENSILE BREAK STRENGTH 

D638 
3 5 kg/cm 
34 

173 Ib/in 
173 

3 1 kg/cm 194 Ib/in 
31 190 

D638 
13 x 
13 

20 % 
21 

D638 
7 4 kg/crn 
78 

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

'UNCTURE STRENGTH 
HRINKAGE 

CD - 
M D -  

K ELONGATION B 
YITIAL TEARING STRENGTH 

'ARBON BLACK DISPERSION 
'ARBON B U C K  CONTENT . 
;EOMEibfBRAfiE DENSITY 
S C R  
'HICKNESS 

NOMINAL 
MINIMUM 
AVG. THICKNESS 

3 24 Ib/in 
324 

5 9 kg/cm 

59 
4 14 Ib/in 
437 

D6'3 8 
560 % 
560 

722 % 

731 
D1004 

33 kg 
33 
56 kg 

60 Ib 
60 
105 Ib 

27 kg 
27 
48 kg 

73 Ib 
72 
123 Ib FTMS 101C/2065 

D1204 
(1  H R @  IWC)  +/-'2 . 0 0  % 

+I- 2 . 0 0 
A2 
2.00 % 

0.0 % 
0.0 
A2 
2.36 k 

0. 940 g/cc 0 
Start 7/10 / 9 a 

D3015 
D1603 
D1505 
D1693-B 
D1593/D751 

944 glcc 

1500 hours 

80 mil 
76 

80 mil 2.03 rnm 
1.92 76 

80 

2.03 mm 

1.93 
2.03 

~~ ~~ ~ 

TEST NOTES. MD=iMACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION T E S T  GAUGE LENGTH= I .3 ON YIELD. 1.5 ON BRE/\K 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

OMER: FLUOR DANIEL FERNALD/FERMCO DATE SHIPPED 
7920 OB NO. - 

. . $8 

. e  
:OMMENTS 

xu8173 



GSE . -. Roll Test Data Report 
ROLL NO. AK-4243 FE 

ROLL DIMENSIONS = 5 1% 

ROLL NUMBER: AK-4243 FF 
PROD DATE: 07/10/98 
SHEET AREA: 8474 sq.ft. 

788 sq. meters 
LENGTH : 355 feet , 

108 meters 
WIDTH: 23.87 feet 

7.3 meters 
WEIGHT; 3521 pounds 

1597 kilograms 

RESIN LOT INFORMATION 

LOT NUMBER ' 2-40476 
RESIN TYPE 600 SERIES 

METHOD RESULT 
01505 0.935 

PROPERTY UNITS 

MO I S TURE % D570 e 0.09 

MELT INDEX g/10 min.  D1238 0.400 

DENSITY g / c c  * 

BRITTLENESS OC D746 C-70 

ORDER MINIMUMS ACTUAL TEST VALUES ASTM 
METRIC ENGLISH . METRIC PROPERTY METHOD ENGLISH 

TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
SHRINKAGE 

YIELD ELONGATION 

TENSILE BREAK STRENGTH 

'AK ELONGATION 

INITIAL TEARING STRENGTH 

CD - 
M D -  

CARBON BLACK DISPERSION 
CARBON BLACK CONTENT 
GEOMEMBRA N E  DENSITY 
ESCR 
THICKNESS 

NOMINAL 
MINIMUM 
AVG. THICKNESS ' 

D63 8 
173 Ib/in 

173 
D638 

13 % 
13 

D638 
3 24 Ib/in 

324 
D638 

5 6 0  % 
5 6 0  

D1004 

F T M S  101CR065 
D1204 

ci HR Q IOOC) 

D3015 
D1603 
D1505 
D1693-B 
D1593/D751 

6 0  Ib 

6 0  
105 Ib 

+/-2.00 % 
+/-2.00 

A2 
2.00 % 

1500 hours 

80 mil 
76 

3 1 kg/cm 

31 

5 9 kglcm 
59 

27 kg 
27 
48 kg 

0 . 940 y/cc 
Start 

2.03 mm 
1.92 

2 0 3 lblin 3 6 kg/cn 

191 34 

19 x 
20 

424 Ib/in 

438 

718 % 
730 

75 Ib 34 kg 
71 32 
116 Ib 52 kg 

0.3 46 
0.1 
A2 
2.35 x 

7/10/98 
0. 944 glcc 

80 mil 2.03 
76 1.93 
80 ' 2.03 

TEST NOTES: LID=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH- I .3 ON YIELD. 2.5 ON BREAK 
ALL STRENGTI1 VALUES BASED ON NOMINAL THICKNESS 

. -STOMER: FLUOR DANIEL FERNALD/FERMCO DATE SHIPPED 
JOB NO. - 7920 
COMMENTS :uLyI7:.! 000355 



ROLL NO. AK-4244 FF 
Roll Test Data Report 

Y 

GSE 

ROLL DIMENSIONS :%> 
w 

ROLL NUMBER: AK-4244 FF 
PROD DATE: 07/10/98 
SXEET AREA: 8593 sq.ft. 

799 sq. meters 
LENGTH : 360 feet 

110 meters 
WIDTH: 23.87 feet 

7.3 meters 
WEIGHT : 3577 pounds 

16 23 kilograms 

I RESIN LOT INFORMATION I 
LOT NUMBER 2-40476 
RESIN TYPE 600 SERIES 

METHOD RESULT 
D1505 0.935 

PROPERTY UNITS 
DENSITY 
MOISTURE % D570 c 0.09 
BRITTLENESS OC D746 <-70 
MELT INDEX 9/10 min. D1238 0.400 

g / c c  ' 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 

YIELD ELONGATION 

TENSILE BREAK STRENGTH 

M D -  

CD - 
K ELONGATION 

M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
SHRINKAGE 

CD - 
M D -  

INITIAL TEARING STRENGTH 

CARBON BLACK DISPERSION 
CARBOIV BLACK CONTENT 
GEOMEMBRANE DENSITY 
ESCR 
THICKNESS 

NOMINAL 
MINIMUM 
AVG. THICKNESS 

0638 
173 Ib/in 
173 

D638 
13 % 
13 

D638 
3 24 Ib/in 
324 

560 % 
560 

D638 

D1004 
60 Ib 
6 0  

FTh4S 101CR065 1 0 5  Ib 
D1204 

( I H R @ l O O C )  +/-2.00 9t 
+ I -  2.00 

D3015 A2 
D1603 2.00 % 
D1505 
D1693-B 1500 hours 
D15 93 /D75 1 

80 mil 
76 

3 1 kg/cm 

31 

5 9 kg/cm 
59 

27 k g ,  
27 
48 kg 

0 . 940 g/cc 
Start 

2.03 mm 
1.92 

205 Ib/in 
194 

21 % 
20 

3 78 Ib/in 
398 

637 % 

660 

74 Ib . 

73 
126 Ib 

0.3 yo 
0.1 
A2 
2.33 yo 

7/10/98 
0 

80 mil 
76 
80 

3 7 kgkm 
35 

6 7 kglcm 
71 

944 g/cc 

2.03 mm 
1.93 
2.03 

TEST YOTES: MD-MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= I . 3  ON YIELD. 1.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

OMER: FLUOR DANIEL FERNALD/FERMCO DATE SHIPPED 
JOB NO. - 7920 



GSE Roll Test Data Report 

ROLL DIMENSIONS = f 1% I 
ROLL NUMBER: AK-4245 FF 
PROD DATE: 07/10/98 
SHEET AREA: 8474 s q . f t .  

788 sq. m e t e r s  
LENGTH : 355 feet  

108 m e t e r s  
WIDTH: 23.87 fee t  

7.3 m e t e r s  
WEIGHT : 3514 pounds 

15 94 k i l o g r a m s  

RESIN LOT INFORMATION 

LOT NUMBER 2-40476 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
DENSITY g / c c  * Dl505 0.935 
MOISTURE % D570. c 0.09 
BRITTLENESS O C  D746 C-70 
XELT INDEX g/10 m i n .  D1238 0.400 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
SHRINKAGE 

CD - 
M D -  

YIELD ELONGATION 

TENSILE BREAK STRENGTH 

'A K ELONGATION 

INITIAL TEA RING STRENGTH 

CARBON B U C K  DISPERSION 
CARBON BLACK CONTENT 
GEOMEMBRA NE D EiVSITY 
ESCR 
THICKNESS 

NOMINAL 
MINIMUM 
AVG. THICKNESS 

D638 

D638 

D638 

D638 

D1004 

FTMS 101CR065 
D1204 

( 1  HR Q IOOC) 

D3015 
D1603 
Dl505 
D1693-B 
D1593/D751 

173 Ib/in 3 1 k_e/crn 
173 31 

13 ' %  
13 

3 24 IbIin 5 9 kglcm 
324 59 

560 % 
560 

60 Ib 27 kg 
60 27 
105 Ib 48 kg 

+/:2.00 96 
+I -  2 I O 0  

A2 
2.00 % 

1500 hours Sta r t  
0'. 940 ~ / C C  

80 mil 2.03 rnm 
76 1.92 

207 lblin 37 kglcrn 
200 36 

21 x 
21 

457 lblin 
393 

759 x 
646 

75 Ib 3'4 kg 

124 Ib 56 kg 
75 34 

0.4 % 

0.1 
A2 ' 

2.32 % 

7/10/98 
0.944 g/cc 

80 mil 2.03 
76 1.93 
80 2.03 

TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= 1.3 ON YIELD. 1.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

. .3TOMER: FLUOR DANIEL FERNALDIFERMCO DATE SHIPPED 
JOB NO. 7920 - 
COMMENTS 

¶ m I l L (  



GSE c- 206L RollTest DataReport , i - I ROLL NO. AK-4246 FF 1 

ROLL DIMENSIONS = & 1 % 

ROLL NUMBER: AK-4246 FF 
PROD DATE: 07/10/98 
SHEET AREA: 8617 sq.ft. 

801 sq. meters 
LENGTH : 361 feet 

110 meters 
WIDTH: 23.87 feet 

7.3 meters 
WEIGHT : 3579 pounds 

16 2 3 kilograms 

~~ 

RESIN LOT INFORklATION 

LOT NUMBER 2-40476 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
D1505 0.935 

MOISTURE % D570 0.09 
DENSITY g / c c  ' 

BRITTLENESS OC D746 <-70 
MELT INDEX 9/10 min. D1238 0.400 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
METHOD ENGLISH METRIC ENGLISH METRIC PROPERTY 

TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

'CD - 

YIELD ELONGATION 

TENSILE BREAK STRENGTH 
_ _  

M D -  

CD - 
K EL 0 NGA T I 0  N 

M D -  

CD - 
M D -  

'UNCTURE STRENGTH 
iHRINKt( G E  

CD - 
M D -  

NITIAI. TEARING STRENGTH 

:ARBON BLACK DISPERSION 
:A RBON BLACK CON TENT 
;EOMEMBRANE DENSITY 
ZSCR 
*HICKNESS 

NOM IN A 1. 
MINIMUM 
AVG. THICKNESS 

D63 8 
173 lblin 
173 

D638 
13 96 
13 

D638 
3 24 Ib/in 
324 

D638 
560 % 
5 6 0  

D1004 

FTMS 101CR065 
D1204 

( I  HR Q 1UOC) 

D3015 
D1603 
Dl505 
D1693-B 
D1593/D751 

60 Ib 

105 Ib 
60 

+I-2.00 46 
+ I -  2.00 

A2 
2.00 x 

15 0 0 hours 

80 mil 
76 

31 
31 

5 9  
5 9  

27 
27 
48 

0.940 

2.03 
1.92 

kg/cm 

kglcm 

kg 

kg 

glcc 
Start 

mm 

207 Ib/in 3 7 kglcm 
196 35 

22 % 
20 

78 kglcm 
79 

726 % 

719 

74 Ib 33 kg 

129 Ib 58 kg 
75 34 

0.4 % 
0.1 
A2 
2.32 96 

7/10/98 
0. 944 glcc 

80 mil 2.03 mm 

76 1.93 
80 2.03 

I 
TEST NOTES: MD=MACHINE DIRECTION CD-CROSS DIRECTION ESCR START DATE IS GIVEN 

-FOR TENSILE ELONGATION TEST GAUGE LENGTH= 1.3 ON YIELD. 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

OMER:  FLUOR DANIEL FERNALDIFERMCO DATE SHIPPED 
OB NO. - 7920 
:OM M ENTS 0003528 XJM I725 

: . .  . 
. :. ;I 



GSE p G G G F F  Roll Test Data Report 

ROLL DIMENSIONS = k 1% 
-. 

RESIN LOT INFORMATION 

ROLL NUMBER: AK-4247 FF 
PROD DATE: 07/10/98 
SXEET AREA: 8474 sq.ft. 

788 sq. meters 
LENGTH : 355 feet 

108 meters 
WIDTH: 23.87 feet 

7.3 meters 
WEIGHT: 3509 pounds 

1592 kilograms 

LOT NUMBER 2-40476 
RESIN TYPE 600 SERIES 

~- ~ ~ 

UNITS METHOD RESULT 
DENSITY g / c c  Dl505 0.935 
MOISTURE % D570 0.09 

MELT INDEX g/10 min. D1238 0.400 
BRITTLENESS O C  D746 <-70 

I 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
SHRINKAGE 

CD - 
M D -  

YIELD ELONGATION 

TENSILE BREAK STRENGTH 

I K ELONGA TION 

INITIAL TEARING STRENGTH 

CARBON B U C K  DISPERSION 
CARBON BLACK CONTENT 
GEOMEMBRANE DENSITY 
ESCR 
THICKNESS 

NOMINAL 
MIN [MUM 
AVG. THICKNESS 

D638 
3 1 kglcm 
31 

207 lblin 
198 

3 7 kglcn 
35 

173 
173 

Ib/in 

D638 
13 
13 

22 % 
21 

% 

D638 
409 lblin 
438 

324 
324 

5 9 kg/cm 

59 
Ib/in 

D638 
5 6 0  
5 6 0  

679 x 
716 

D1004 
76 Ib 
73 
126 Ib 

34 kg 

57 kg 
33 

60 
60 

105 

27 k$ 
27 
48 kg FT'h4.S 101C12065 

D1204 
(1  H R Q  IOOC) 0.1 % 

0.0 
A2 
2.33 % 

7/10/98 
0 

+ I -  2 . 00 
+/-2.00 

A2 
2.00 

D3015 
D1603 
D1505 
D1693-B 
D1593/D751 

% 

hours 

mil 

0. 940 g/cc 
Start 

944 glcc 

1500 

8 0  mil 
76 
8 0  

2.03 
1.93 
2.03 

80 
76 

2.03 mm 
1.92 

TEST NOTES. MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH = 1.3 ON YIELD. 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

.-. L 2TOMER: FLUOR DANIEL FERNALDIFERMCO DATE SHIPPED 
JOB NO. - 7920 
C O M M E N T S  

U3317L7 080359 



GSE 2061 
Roll Test Data Report u 

ROLL NO. AK-4248 FF 

ROLL DIMENSIONS = f 1% 

ROLL NUMBER: AK-4248 FF 
PROD DATE: 07/10/98 
SHEET AREA: 8593 sq.ft. 

799 sq. meters 
LENGTH : 360 feet 

110 meters 
WIDTH : 23.87 feet 

7.3 meters 
WEIGHT: 3541 pounds 

1606 kilograms 

RESIN LOT INFORMATION 

LOT NUMBER 2-40476 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
DENSITY g / c c  . Dl505 0.935 
MOISTURE 0, D570 0.09 

MELT INDEX 9/10 min. D1238 0.400 
BRITTLENESS OC D746 <-70 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
ENGLISH METRIC ENGLISH METRIC PROPERTY METHOD 

-ENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 

‘ I E W  ELONGATION 

.ENSILE BREAK STRENGTH 

M D -  

CD - 
M D -  

’UNCTURE STRENGTH 
HRINKAGE 

CD - 
M D -  

NITIAL TEARIXG STRENGTH 

‘ARBON B U C K  DISPERSION 
’ARBON BLACK CONTENT 
;EOMEMBR4NE DENSITY 
:SCR 
‘HICKNESS 

NOMINAL 
MINIMUM 
AVG. THICKNESS 

D638 
173 Iblin 
173 

D638 
13 x 
13 

D638 
3 24 Iblin 
324 

560 % 
560 

D638 

D1004 
6 0  Ib 
6 0  

R U S  101C12065 105 Ib 
D1204 

( I H R @ I O O C )  + l - 2 . 0 0  x 
C l -  2 . 0 0  

D3015 A2 
D1603 2.00 I 
D1505 
D1693-B 1 5 0 0  hours 
D1593/D751 

’ 80 mil 
76 

3 1 kglcm 

31 

5 9 kglcm 

59 

27 kg 

27 
48 kg 

0. 940 g/cc 
Start 

2.03 mm 
1.92 

207 lblin 3 7 kglcm 

197 35 

22 x 
20 

3 97 Iblin 7 1 kg/crn 

426 76 

6 6 5  gr, 
704 

73 Ib 33 kg 

127 Ib 58 kg 
76 35 

0.1 R ’  
0.0 
A2 
2.33 x 

7/10/98 
0 .  944 glcc 

2.03 mm 80 mil 
76 1.93 
80 2.03 

TEST NOTES MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= I 3 OU YIELD 2 5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

OMER: FLUOR DANIEL FERNALDIFERMCO DATE SHIPPED 
3B NO - 7920 
‘OM bl ENTS 

000368 .“*Hlll~ 



~ GSE Roll Test Data Report * I ROLL NO. AK-4249 FF 

ROLL DIMENSIONS = f 1% RESIN LOT INFORMATION 
~ 

ROLL NUMBER: AK-4249 FF 
PROD DATE: 07/11/98 
SHEET AREA: 8474 sq.ft. 

788 sq. meters 
LENGTH : 355 feet 

108 meters 
WIDTH: 23.87 feet 

7.3 meters 
WEIGHT : 3479 pounds 

1578 kilograms 

LOT NUMBER 2-40476 
RESIN TYPE 600 SERIES 

~~~ ~ 

PROPERTY UNITS METHOD RESULT 
DENSITY g / c c  , Dl505 0.935 
MOISTURE % D570 c 0.09 
BRITTLENESS OC D746 C-70 
MELT INDEX g/lO min. D1238 0.400 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD . ENGLISH METRIC ENGLISH METRIC 

TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
SHRINKAGE 

CD - 
M D -  

YIELD ELONGATION 

TENSILE BREAK STRENGTH 

IK ELONGATION 

INITIAL TEARING STRENGTH 

CA RBON D U C K  DISPERSION 
CARBON B U C K  CONTENT 
GEOiMEiMBRANE DENSITY 
ESCR 
THICKNESS 

NOMINAL 
MINIMUM 
AVG. THICKNESS 

D638 
173 lblin 
173 

210 Ib/in 3 7 kglcrr 
202 36 

D638 
13 % 
13 

20 % 
19 

D638 
3 24 lblin 
324 

428 Ib/in 
437 

699 % 
D638 

560 % 
5 6 0  702 

D1004 
27 kg 
27 
$8  kg 

78 Ib 35 kg 

132 Ib 60 kg 
76 35 

6 0  Ib 

105 Ib 
60 

FTMS 10 1 Cl2065 
D1204 

( 1  HR @ IOOC) +/-2.00 R 
+/-2.00 

A2 
2.00 % 

0.1 % 
0.0 
A2 
2.34 % 

7/10/98 
0. 944 glcc 

D3015 
D1603 
D1505 
D1693 -B 
D1593/D751 

0. 940 y/cc 

Start 1500 hours 

80 mil 2.03 
76 1.93 
80 2.03 

80 mil 
76 

2.03 mm 

1.92 

I I I I A. -2- TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= I . 3  ON YIELD, 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

L JTOMER: FLUOR DANIEL FERNALD/FERMCO DATE SHIPPED 
JOB NO. 7920 - .  
COMMENTS . -  

lXNl7f.T 



GSE 
ROLL NO. AK-4250 FF 

ROLL DIMENSIONS = f 1% 

ROLL NUMBER: AK-4250 FF 
PROD DATE: 07/11/98 
SHEET AREA: 8641 sq.ft. 

803 sq. meters 
LENGTH : 362 feet 

110 meters 
WIDTH: 23.87 feet 

7.3 meters 
WEIGHT: 3565 pounds 

1617 kilograms 

RESIN LOT INFORMATION I 
LOT NUMBER 2-40476 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
g/cc ' D1505 0.935 

D570 0.09 
DENSITY 
MOISTURE % 
BRITTLENESS OC D746 <-70 
MELT INDEX g/10 min. D1238 0.400 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
ENGLISH METRIC ENGLISH METRIC PROPERTY METHOD 

TENSILE YIELD STRENGTH D6 3 8 
CD - 173 lblin 3 1 kglcm 195 lblin 3 5 kglcm 
M D -  173 31 184 33 

CD - 13 % 19 % 
M D -  13 20 

YIELD ELONGATION D638 

TENSILE BREAK STRENGTH D6 3 8 
CD - 3 24 Win 5 9 kglcm 44 9 Ib/in 8 0 kglcm 
M D -  324 59 473 85 

CD - 560 % 750 x 
M D -  560 816 

CD - 60 Ib 71 Ib 

PUNCTURE STRENGTH FTMS 101C/'2065 105 Ib 125 Ib 
SHRINKAGE D1204 

K ELONGATION D638 m 
INITIAL TEA RING STRENGTH D 1 0 0 4 

M D -  60 73 

0.1 % CD - (1 H R Q  IOOC) +1-2. 00  X 
M D -  +I- 2. 00 0.0 

CARBON BWC'K DISPERSION D3 0 1 5 A2 A2 
CARBON B W  CK CONTENT D1603 2.00 % 2.34 % 
GEOMEMBRANE DEiVSITY DlSOS 0 . 940 g/cc 0. 944 glcc 
ESCR D1693-B 15 0 0 hours Start 7 / 10 / 9 8 
THICKNESS D1593/D751 

NOMINAL 80 mil 2.03 mm 80 rnii 2.03 rnm 
M IN  [MUM 76 1.92 76 1.93 
AVG. THICKNESS 80 2.03 

27 kg 
27 
48 kg 

32 ~rg 
33 
57 kg 

TEST NOTES: MD=MACHINE DIRECTION CD-CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= 1.3 ON YIELD. 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

TOMER:  FLUOR DANIEL FERNALD/FERMCO DATE SHIPPED 
JOB NO. - 7920 l 
COMMENTS 

X N l l l 7 2 5  
. k  



GSE Roll Test Data Report 1 ROLL NO. AK-4251 FE 

ROLL DIMENSIONS = & 1% RESIN LOT INFORMATION 

ROLL NUMBER: AK-4251 FF 
PRC)D DATE: 0 7 / 1 3 / 9 8  
SHEET AREA: 8 4 7 4  s q . f t .  

788  sq. meters 
LENGTH : 3 5 5  f e e t  

1 0 8  meters 
WIDTH : 2 3 . 8 7  f e e t  

7 . 3  meters 
WEIGHT: 3 4 8 8  pounds 

1 5 8 2  kilograms 

LOT NUMBER 2 - 4 0 4 7 6  
RESIN TYPE 6 0 0  SERIES 

METHOD RESULT 
D l 5 0 5  0 . 9 3 5  

PROPERTY UNITS 

MO I S TURE % D570 e 0 . 0 9  

MELT INDEX g/10 min. D1238 0 . 4 0 0  

DENSITY g / c c  

BRITTLENESS OC D746 C - 7 0  

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TENSILE YIELD STR EiVG TH 
CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
SHRINKAGE 

CD - 
M D -  

YIELD ELONGATION 

TENSILE BREAK STRENGTH 

IK ELONGATION 

INITIAL TEARING STRENGTH 

CARBON B W  CK DISPERSION 
CARBON BLACK CONTENT 
GEOMEMBRANE DENSITY 
ESCR 
THICKNESS 

NOM IN AL 
MINTMUM 
AVG. THICKNESS 

D638 
1 7 3  lblin 
1 7 3  

3 1 kg/crn 
3 1  

D638 
1 3  % 
13  

1 9  46 
2 1  

D638 
5 9  kg/cm 
5 9  

4 04 Ib/in 

4 1 5  

6 5 7  % 
D638 

5 6 0  % 
5 6 0  6 7 2  

D1004 
60 Ib 
60 

1 0 5  Ib 

2 7  kg 
2 7  
4 8  kg 

76  Ib 34  kg 

1 3 0  Ib 5 9  kg 
75 34  

FTMS 101CR065 
D1204 

( I  HR Q IOOC) 0 . 2  % 
0 . 1  
A2 

2 . 3 5  % ' 

7 / 1 0 / 9 8  
0 .  944 glcc 

+ / - 2 . 0 0  96 
+ / - 2 . 0 0  

A2 
2 . 0 0  % 

D3015 
D1603 
D l 5 0 5  

D1593/D7Sl  
D1693-B 

0 . 940 g/cc 
S t a r t  

8 0  mil 
76  

2 . 0 3  mm 

1 . 9 2  
8 0  mil 2 . 0 3  
76  1 . 9 3  
8 0  2 . 0 3  

TEST NOTES MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= I 3 ON YIELD. 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

a TOMER: FLUOR DANIEL FERNALD/FERMCO DATE SHIPPED 
JOB NO. - 7920 
COMMENTS 

?IDXIIL$ 

0803G3 



- 2061- 
Roll Test Data Report Y 

ROLL NO. AK-4252 FF 
GSE 

ROLL DIMENSIONS = C 1% 

ROLL NUMBER: AK-4252 FF 
PROD DATE: 07/13/98 
SHEET AREA: 8474 sq.ft. 

788 sq. meters 
LENGTH : 355 feet 

108 meters 
WIDTH: 23.87 feet 

7.3 meters 
WEIGHT: 3484 pounds 

15 8 0 kilograms 

RESIN LOT INFORMATION 

LOT NUMBER 2-40476 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
DENSITY g/cc . Dl505 0.935 
MOISTURE % D570 e 0.09 
BRITTLENESS OC D746 C-70 
MELT INDEX g/10 min. D1238 0.400 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

YIELD ELONGATION 

rENSILE BREAK STRENGTH 
CD - 
M D -  

K ELONGATION 
CD - 
M D -  

CD - 
M D -  

DUNCTURE STRENGTH 
SHRINKAGE 

INITIAL TEARING STRENGTH 

CD - 
M D -  

?ARBON BLACK DISPERSION 
;A HBON BLACK CONTENT 

ESCR 
rHICKNESS 

SEOMEIMBRANE DENSITY 

NOMINAL 
MINIMUM 
AVG. THICKNESS 

D638 
173 lhlin 

173 
D638 

13 x 
13 

D638 
3 24 lblin 

324 

5 6 0  % 
560 

D638 

D1004 
6 0  Ib 

6 0  
FTMS 101C1206j 1 0 5  Ib 
D1204 

(1  H R @  IOOC) + I -  2.00 A 
+/-2.00 

D3015 A2 
D1603 2.00 x 
Dl505 
D1693-B 15 0 0 hours 
D1593/D751 

* 80 mil 
76 

3 1 kg/cni 2 07 lblin 3 7 kg/cm 
31 199 35 

20 % 

20 

59 k_c/cm 3 6 1 W i n  

59 4 14 

27 kg 
27 
48 kg 

590 x 
668 

6 4 kglcm 
74 

76 Ib 35 kg 
74 34 
128 Ih sa kg 

0.2 
0.1 
A2 
2.36 x 

0. 940 g/cc 0. 944 g/cc 
S t a r t  7/10/98 

2.03 mm 80 mil 2.03 mm 
1.92 76 1.93 

80 2.03 

TEST NOTES: MD=MACHINE DIRECTION CD-CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= 1.3 ON YIELD, 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

OMER: FLUOR DANIEL FERNALD/FERMCO DATE SHIPPED 
IOB NO. ' 

ZOMMENTS 
:WX1125 

- 7920 



GSE Roll Test Data Report 
ROLL NO. AK-4253 FF 

ROLL DIMENSIONS = k 1% 

,ROLL NUMBER: AK-4'253 FF 
PROD DATE: ' 07/12/98 
SHEET mEA: 8474 sq.ft. 

788 sq. meters 
LENGTH : 355 feet 

108 meters 
WIDTH: 23.87 feet 

7.3 meters 
WEIGHT: 3466 pounds 

15 7 2 kilograms 

RESIN LOT INFORMATION 

LOT NUMBER 2-40476 
RESIN TYPE 600 SERIES 

METHOD RESULT PROPERTY UNITS 
D1505 0.935 

MO I STURE % D570 e 0.09 
BRITTLENESS OC D746 C-70 
i4ELT INDEX g/10 min. D1238 0.400 

DENSITY g/cc '. 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGL I S H METRIC ENGLISH METRIC 

TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
SHRINKAGE 

CD - 

YIELD ELONGATION 

TENSILE BREAK STRENGTH 

AK ELONGATION 

INITIAL TEARING STRENGTH 

M b -  
CARBON B U C K  DISPERSION 
CARBON B U C K  CONTENT 
GEOMEMBRANE DENSITY 
ESCR 
THICKNESS 

N 0 M IN A L, 
MINIMUM 
AVG. THICKNESS 

D638 
173 lblin 
173 

D638 
13 % 
13 

D638 
3 24 lblin 
324 

D638 
560 % 
560 

D1004 

FTMS IOICRO65 
D1204 

(1  H R Q  1M)C) 

D3015 
D1603 
D1505 
D1693-B 
D1593/D751 

60 Ib 
60 
105 Ib 

+/-2.00 % 
+/-2.00 

A2 
2.00 x 

1500 hours 

80 mil 
76 

27 kg 
27 
48 kg 

0. 940 glee 
Start 

2.03 mm 

1.92 

192 lblin 3 4 kglclr 
183 33 

22 % 
22 

3 83 lblin 
390 

695 R 
692 

71 Ib 32 kg 

117 Ib 53 kg 
73 33 

0.5 % 

0.0 
A2 
2.36 yo 

7/10/98 
0. 944 glcc 

80 mil 2.03 
76 1.93 
80 2.03 

TEST NOTES: MD=MACHINE DIRECTION CD-CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GALGE LENGTH= I . 3  ON YIELD. 1.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

' 

. iTOMER: FLUOR DANIEL FERNALD/FERMCO DATE SHIPPED 
JOB NO. - 7920 
COMMENTS 

.UW1717 



SSE 

TEST NOTES: MD=MACHINE DIRECTION CD-CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= 1.3 ON YIELD, 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

2061 
ROLL NO. AK-4254 FF Roll Test Data Report Y 

.4-\ 
.> . . \ ,  5firJT 

RESIN LOT INFORMATION ROLL DIMENSIONS = k 1% 

ROLL NUMBER: AK-4254 FF 
PROD DATE: 07/12/98 
SHEET AREA: 8474 sq.ft. 

788 sq. meters 
LENGTH : 355 feet 

108 meters 
WIDTH: 23.87 feet 

7.3 meters 
WEIGHT: 3545 pounds 

1608 kilograms 

LOT NUMBER 2-40476 
RESIN TYPE 600 SERIES 

METHOD RESULT 
D1505 0.935 
D570 c 0.09 
D746 <-70 1 PROPERTY UNITS 

MOISTURE % 
BRITTLENESS OC 
MELT INDEX 9/10 min. D1238 0.400 

DENSITY g/cc . 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

'ENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 

'IELD ELONGATION 

'ENSILE BREAK STRENGTH 

D638 

D638 

173 Ib/in 
173 

3 1 kg/cm 
31 

193 Ib/in 35 kg/cm 
186 33 

13 x 
13 

20 x 
22 

D638 
3 2.4 lblin 
324 

5 9 kg/cm 
59 

4 02 lblin 7 2 kglcm 
409 73 M D -  

B CD - 
K ELONGATION D638 

5 6 0  % 
5 6 0  

720 x 
708 M D -  

CD - 
M D -  

'UNCTURE STRENGTH 

CD - 
M D -  

NITIAL TEARING STRENGTH 

'HRIAVKAGE 

:ARBON B U C K  DISPERSION 
:ARBON BLACK CONTENT 
;EOMEMBRANE DENSITY 
S C R  
'HICKNESS 

NOMINAL 
MINIMUM 
AVG. THICKNESS ' 

D1004 
27 kg 
27 
48 kg 

60 Ib 
60 

105 Ib 

71 Ib 32 kg 
73 33 

117 Ih 53 kg FTMS 101CR065 
D1204 

(1 HR @ 1OOC) +/-2.00 x 
+I- 2.00 

A2 
2.00 x 

0.5 R 
. 0.0 
A2 
2.37 x 

7/10/98 
0. 944 g/cc 

03015 
D1603 
Dl505 GG 0 .940 g/cc 

S t a r t  D1693-B 
D1593/D751 

80 mil ' 

76 
2.03 mm 
1.92 

2.03 mm 8 0  mil 
76 1.93 
80 2.03 

I I 



~ GSE Roll Test Data Report 
ROLL NO. AK-4255 F 

I 

ROLL DIMENSIONS = & 1% I RESIN LOT INFORMATION 

ROLL NUMBER: AK-4255 FF 
PROD DATE: 07/10/98 
SHEET AREA: 8474 s q . f t .  

788 s q .  meters 
LENGTH : 355 f e e t  

108 meters 
WIDTH: 23.87 feet  

7.3 meters 
WEIGHT : 3460 pounds 

1569 kilograms 

LOT NUMBER 2-40476 
RESIN TYPE 600 SERIES 

_ _ _ ~  ~ ~~~~~~ 

PROPERTY UNITS METHOD RESULT 
g/cc  DlSO5 0.935 

D570 c 0.09 
DENSITY 
MOISTURE % 
BRITTLENESS OC D746 C-70 
MELT INDEX g/10 min. D1238 0.400 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

Y I E W  ELONGATION 

TENSILE BREAK STRENGTH 

:AK ELONGATION 

INITIAL TEARING STRENGTH 

PUNCTURE STRENGTH . 
SHRINKAGE 

CD - 
M D -  

CARBON BLACK DISPERSION 

G EOM EitlB RA N E  DENSITY 
ESCR 
THICKNESS 

CARBOiV BLACK CONTENT 

NOMINAL 
MINIMUM 

D638 

D638 

173 Iblin 
173 

3 1 kg/cm 2 02 Iblin 3 6 kglc 
31 194 35 

13 % 
13 

22 % 
21 

D638 
59 kglcm 44 9 Ib/in 80 k 
59 415 74 

3 24 lblin 
324 

D638 
560 % 
560 

763 46 
693 

D1004 
27 kg 
27 
48 kg 

60 Ib 
60 
105 Ib FTMS 10 1 CnO65 

D1204 
(1  HR Q 1oOC) 0.2 % 

0.0 
A2 
2.38 46 

0. 940 g/cc 0. 945 g k c  
S t a r t  7/10/98 

+/-2.00 % 

+/-2.00 
A2 
2.00 % 

D3015 
D1603 
D1505 
.D1693-B 1 5 0 0  houn 
D1593/D751 

2.03 mrn 80 mil 2.03 
76 1.92 76 1.93 
80 mil 

. AVG. THICKNESS 80 2.03 

I I 

TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= I .3 ON YIELD, 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

c. ASTOMER: FLUOR DANIEL FERNALD/FERMCO DATE SHIPPED 

C O M M E N T S  
,JOB NO. - 7920 

:u)L1172.' 



GSE 
ROLL NO. AK-4256 FF 

ROLL DIMENSIONS I: 5 1% 

ROLL NUMBER: AK-4256 FF 
PROD DATE: 07/10/98 
SHEET AREA: 8617 s q . f t .  

8 0 1  s q .  meters 
LENGTH : 361 f e e t  

110 meters 
WIDTH: 23.87 f e e t  

7.3 meters 
WEIGHT: 3506 pounds 

15 9 0 kilograms 

I RESIN LOT INFORMATION 

LOT NUMBER 2-40476 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
DENSITY g/cc ' Dl505 0.935 - 

D570 c 0.09 MOISTURE k 

BRITTLENESS O C' D746 C-70 
MELT INDEX g/lO min. D1238 0.400 

7 8 kglcm 
7 8  

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TEiWILE YIELD STRENGTH D 6 3 8 
CD - 173 Ib/iii 3 1 kg/crn 205 Ib/in 37 kg/cm 

M D -  173 31 198 35 
YIELD ELONGATION D63 8 

22 % CD - 13 x 
M D -  13 22 

TENSILE BREAK STRENGTH D6 3 8 
CD - 3 24 Ib/in 5 9 kg/cm 435 lblin 
M D -  324 59 435 

CD - 560 % 735 x 
M D -  560 716 

CD - 60 Ib 27 kg 

M D -  60 27 

AK ELONGATION D638 D 
INITIAL TEARING STRENGTH D10 04 

73 Ib 33 kg 

PUNCTURE STRENGTH FTMS lOIC/2065 1 0 5  Ib 48 kg 127 Ib 58 kg 
SHRINKAGE D1204 

75 34 

CD - ( 1 H R @ 1 0 0 C )  +/-2.OO R 0.2 x 
m -  +/-2.00 0.0 

CARBON BLACK DISPERSION D3 0 15 A2 A2 
CARBON BLACK CONTENT D1603 2.00 x 2.39 A 
GEOMEIMBRA N E  DENSITY Dl505 0 .  940 g/cc 0. 945 glcc 

ESCR D1693-B 1500'  hours S t a r t  7/10/98 
THICKNESS D1593 /D751 

NOiMINAL 80 mil 2.03 mm 80 mil 2.03 rnrn 

MINIMUM 76 1.92 76 1.93 
AVG. THICKNESS 80 2.03 

TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= I . 3  ON YIELD, 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

TOMER: FLUOR DANIEL FERNALDIFERMCO DATE SHIPPED 
JOB NO. - 7920 
COMMENTS 

m11:s 

: . " : , t " ' .  ~ . -  . $ I  0803G8 
.. .. .. . . . I .  . I . .  



- 

Roll Test Data Report 
ROLL NO. AK-4257 FF 

GSE 

ROLL DIMENSIONS = & 1% RESIN LOT INFORMATION 

LOT NUMBER 2 - 4 0 4 7 6  
RESIN TYPE 600 SERIES 

ROLL NUMBER: AK-4257 FF 
PROD DATE: 0 7 / 1 2 / 9 8  
SHEET AREA: 8474  s q . f t .  

7 8 8  sq. meters 
LENGTH : 3 5 5  fee t  

1 0 8  meters 
WIDTH: 2 3 . 8 7  fee t  

7 . 3  meters 
WEIGHT : 3470  pounds 

1 5 7 4  kilograms 

PROPERTY UNITS METHOD RESULT 
DENSITY g/cc D1505 0 . 9 3 5  

D570 c 0 . 0 9  % MO I S TURE 
BRITTLENESS OC D746 C - 7 0  
HELT INDEX g/10 min. D1238 0 . 4 0 0  

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY , METHOD ENGLISH METRIC ENGLISH ' METRIC 

TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
SHRINKAGE 

CD - 
M D -  

YIELD ELONGATION 

TENSILE BREAK STRENGTH 

IK ELONGATION 

INITIAL. TEARING STRENGTH 

CARBON BLACK DISPERSION 
CARBON BLACK CONTENT 
GEOMEMBRANE DENSITY 
ESCR 
THICKNESS 

NOMINAL 
MINIMUM 
AVG. THICKNESS 

D638 
173 lblin 
173 

3 1 kglcm 2 08  lblin 3 7 kglcm 
3 1  200  3 6  

D63 8 
13 % 
13  

20  % 
2 1  

D638 
3 2 4  Ib/in 
3 2 4  

4 2 7  lblin 7 6 kalcm 5 9  kg/crn 
59 

D638 
5 6 0  % 
5 6 0  6 7 2  

D1004 
2 7  kg 
2 7  
4 8  kg 

60  Ib 
6 0  

1 0 5  Ib 

7 4  Ib 3 3  kg 

1 2 8  Ib 58 kg 
77 35 

Fl'h4S 101CR065 
D1204 

(1 HR @ IOOC) + / - 2 . 0 0  5% 
+ / - 2 . 0 0  

A2 
2 . 0 0  % 

0 . 3  % 
0 . 2  
A2 

2 . 4 1  % 
940 g/cc 0 .  9 4 5  g/cc 

Star t  7 /  1 0  / 98  

D3015 
D1603 
D1505 
D1693-B 
D1593/D751 

0 .  
1500 hours 

8 0  mil 2 . 0 3  rnm 80  mil 2 . 0 3  mm 
7 6  1 . 9 2  7 6  1 . 9 3  

I 

TEST NOTES: .MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= 1.3 ON YIELD, 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

DATE SHIPPED A TOMER: FLUOR DANIEL FERNALDIFERMCO 
. 7920 - JOB NO. 

COMMENTS 
llg1173 

. .  



SSE ' i  2061 Roll Test Data Report ., - - 
ROLL NO. AK-4258 FF 

ROLL DIMENSIONS = 2 1% 

ROLL NUMBER: AK-4258 FF 
PROD DATE: 07/12/98 
SHEET AREA: 8474 s q . f t .  

788 sq .  meters 
LENGTH : 355 f e e t  

108 meters 
WIDTH: 23.87 f e e t  

7.3 meters 
WEIGHT: 3527 pounds 

1 6 0 0  kilograms 

RESIN LOT INFORMATION 

LOT NUMBER 2-40476 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
DENSITY g / c c  ' Dl505 0.935 
MOISTURE % D570 c 0.09 

MELT INDEX g/lO min.  D1238 0.400 
BRITTLENESS OC D746 C-70 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

-ENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 

'IELD ELONGATION 

*ENSILE BREAK STRENGTH 

M D -  

CD - 
K ELONGATION 

M D -  

CD - 
M D -  

'UNCTURE STRENGTH 
; HRINKAGE 

CD - 
M D -  

NITIAL TEARING STRENGTH 

:ARBON BLACK DISPERSION 
:A RBO N B W CK CONTENT 
;EOMEMBRANE DENSITY 
CSCR 
'HICKNESS 

NOMINAL 
MINIMUM 
AVG. THICKNESS 

D638 
173 Ib/in 
173 

D638 
13 x 
13 

D638 
3 24 Ib/in 
324 

197 Ib/in 3 5 kglcm 
189 34 

22 x 
22 

423 lblin 7 6 kglcm 
409 73 

D638 

D1004 

FTMS 101CE065 
D1204 

(1  HR Q IWC) 

D3015 
D1603 
D1505 
D1693-B 
D1593/D751 

5 6 0  % 
5 6 0  

+/-2 . o o  R 
+ I -  2 .  00 

A2 
2 . 0 0  x 

1 5 0 0  hours 

80 mil 
76 

27 kg 
27 
48 kg 

0. 940 g/cc 

Star t  

2.03 mm 
1.92 

762 x 
725 

0.3 R 
0.2 
A2 
2.42 x 

0.945 g/cc 
7/10/98 

80 mil 2.03 mm 
76 1.93 
80 2.03 

I I 
TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 

-FOR TENSILE ELONGATION TEST GAUGE LENGTH= I .3  ON YIELD. 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

OMER: FLUOR DANIEL FERNALDlFERMCO DATE SHIPPED 
OB NO. - 7920 
ZOMMENTS 

2Jkl1715 



GSE 
ROLL NO. AK-4259 Fl 

Roll Test Data Report 

I ROLL DIMENSIONS = f 1% 

ROLL NUMBER: AK-4259 FF 
PROD DATE: 07/15/98 
SHEET AREA: 8474 s q . f t .  

788 sq. meters 
LEMGTH : 355 fee t  

108 meters 
WIDTH: 23.87 fee t  

7.3 meters 
WEIGHT: 3498 pounds 

1587 kilograms 

r ' RESIN LOT INFORMATION ' 

LOT NUMBER 2-40476 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
DENSITY g/cc * Dl505 0.935 - 
MOISTURE 0, D570 c 0 . 0 9  

MELT' INDEX g/10 min. D1238 0.400 
BRITTLENESS OC 'D746 C-70 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TENSILE YIELD STRENGTH D6 3 8 
CD - 173 Iblin 3 1 kglcm 20 0 lblin 3 6 kglcr 
M D -  173 31 198 35 

CD - 13 % 20  5% 
M D -  13 ' 21 

CD - 
M D -  324 59 437 

CD - 560 % 
M D -  560 718 

CD - 60 Ib 27 kg 72 Ib 33 kg 

YIELD ELONGATION D638 

TENSILE BREAK STRENGTH D6 3 8 

%li 324 lblin 5 9 kglcm 3 68 lblin 

'AK ELONGATION D638 
619 % 

INITIAL TEARING STRENGTH D10 04 

M D -  60 27 75 34 
PUNCTURE STRENGTH F T U S  101C/2065 105 Ib 48 kg 130 Ih 59 kg 

SHRINKAGE D1204 
CD - ( 1  H R Q  1OOC) +l - '2 .  0 0  9i 0.2 A 

CARBON BLACK DISPERSION D3 0 15 A2 A2 
CARBON BLACK CONTENT D1603 2.00 x 2.44 9i 
GEOMEMBRANE DENSITY D1505 
ESCR D1693-B 1500 hours Sta r t  7/10/98 
THICKNESS D1593/D751 

M D -  +l- 2.00 0 . 5  

0. 940 g/cc 0 . 94s glcc 

NOMINAL 80 mil ' 2.03 rnm 80 mil 2.03 
MINIMUM 76 1.92 76 1.93 
AVG. THICKNESS 80 2.03 

TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= I .3  ON YIELD. 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

. 5TOMER: FLUOR DANIEL FERNALD/FERMCO DATE SHIPPED 
JOB NO. - 7920 
COMMENTS 

1'11727 08037% 



GSE Roll Test Data Report 
2 0 6-, ROLL NO. AK-4260 FF -. 

ROLL DIMENSIONS = f 1% 

ROLL NTJMBER: AK-4260 FF 
PROD DATE: 07/15/98 
SHEET AREA: 8641 sq.ft. 

803 sq. meters 
LENGTH : 362 feet 

110 meters 
WIDTH: 23.87 feet 

7.3 meters 
WEIGYT: 3548 pounds 

16 0 9 kilograms 

I I 

RESIN LOT INFORMATION 
~~ 

LOT NUMBER 2-40476 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
DENSITY g / c c  ' D1505 0.935 
MOISTURE % D570 c 0.09 
BRITTLENESS OC D746 <-70 
MELT INDEX g/10 min. D1238 0.400 

I 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
ENGLISH METRIC PROPERTY METHOD ENGLISH METRIC 

TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 

YIELD ELONGATION 

TENSILE BREAK STRENGTH 

M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
SHRINKAGE 

CD - 
M D -  

INITIAL TEARING STRENGTH 

CARBON B U C K  DISPERSION 
CARBON B U C K  CONTENT 
G EOMEMBRA NE DENSITY 
ESCR 
THICKNESS 

NOMINAL 
MINIMUM 
AVG. THICKNESS 

D638 
173 Ib/in 
173 

D638 
13 % 
13 

D638 
3 24 Ib/in 
324 

D638 

D1004 

FTMS 101C/2065 
D1204 

(1 HR @ 1OOC) 

03015 
D1603 
D150.5 
D1693-B 
D1593/D751 

5 6 0  % 
5 6 0  

6 0  Ib 
60 

1 0 5  Ib 

+/-2 .oo x 
+/- 2.00 

A2 
2 . 0 0  96 

1500 hours 

80 mil 
76 

3 1 kg/crn 
31 

5 9 kg/cm 
59 

27 kg 
27 
48 kg 

0 . 940 g/cc 
Start 

2.03 mrn 
1.92 

2 0 5 lblin 
202 

21 x 
21 

44 1 lblin 
416 

718 % 
666 

75 Ib 
78 
135 Ib 

3 7 kglcm 
36 

7 9 kglcrn 
74 

34 kg 
36 
61 kg 

0.2 x 
0.5 
A2 
2.45 % 

7/10/98 
0. 945 glcc 

80 mil 2.03 mm 

76 1.93 
80 2.03 

TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH=I .3  ON YIELD, 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

TOMER: FLUOR DANIEL FERNALDIFERMCO DATE SHIPPED 
JOB NO. 7920 
COMMENTS ,,:. I .  

.L '1. & , 6. *c ;: .ri $ , U I 7 2 7  

0003'92 



GSE 3 Roll Test Data Report 

ROLL DIMENSIONS = 1 % 

ROLL NUMBER: AK-4261 FF 
PXOD DATE: 07/15/98 
SHEET AREA: 8474 sq.ft. 

788 sq. meters 
LENGTH : 355 feet 

108 meters 
WIDTH: 23.87 feet 

7.3 meters 
WEIGHT: 3488 pounds 

15 8 2 kilograms 

I ROLL NO. ~~-4261 FI 

RESIN LOT INFORMATION 

LOT NUMBER 2-40476 
RESIN TYPE 600 SERIES 

METHOD RESULT 
g/cc ' D1505 0.935 

D570 c 0.09 

PROPERTY UNlTS 
DENSITY 
MOISTURE 2 
BRITTLENESS O C D746 <-70 
MELT INDEX g/10 min. D1238 0.400 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PRQPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
SHRINKAGE 

CD - 
M D -  

YIELD ELONGA TIOiV 

TENSILE BREAK STRENGTH 

'Ah' ELONGATION 

INITIAL TEARING STRENGTH 

CARBON BLACK DISPERSION 
CARBON B U C K  CONTENT 
GEOMEMBRA NE DENSITY 
ESCR 
THICKNESS 

NOMINAL 
MINIMUM 
AVG. THICKNESS 

D638 
173 
173 

D638 

D638 

13 
13 

324 
324 

D638 
560 
5 6 0  

D1004 

FTUS 101C12065 
D1204 

(1 HR @ 1OOC) 

D3015 
D1603 
Dl505 
D1693-B 
D1593/D751 

60 
60 
105 

+/-2.00 
+I- 2 . 00 

A2 
2.00 

1500 

80 
76 

lblin 

% 

Ib/in 

%' 

Ib 

Ib 

% 

% 

hours 

mil 

3 1 kg/cm 198 lblin 3 5 kglcn 
31 194 35 

20 x 
20 

5 9 kg/cm 
59 

27 kg 
27 
48 kg 

3 96 lblin 
407 

667 % 
683 

71 Ib 32 kg 

127 Ib 58 kg 
75 34 

0.3 % 
0.0 
A2 
2.43 % 

0. 940 g/cc 0 . 945 glcc 
Start 7/ 1'0 / 98 

2.03 mm 
1.92 

80 mil 2.03 
76 1.93 
80 2.03 

I 1 I 
TEST NOTES: hlD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 

-FOR TENSILE ELONGATION TEST GAUGE LENGTH= I . 3  ON YIELD. 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

iTOMER: FLUOR DANIEL FERNALDIFERMCO DATE SHIPPED 
JOB NO. - 7920 
COMMENTS 

0 80 3'7 3 -m1111 



GSE - 
ROLL NO. AK-4262 FF 

ROLL DIMENSIONS = & 1% 

ROLL NUMBER: AK-4262 FF 
PROD DATE: 07/15/98 
SHEET AREA: 8617 sq.ft. 

801 sq. meters 
LENGTH : 361 f e e t  

110 meters 
WIDTH : 23.87 feet 

7.3 meters 
WEIGHT: 3535 pounds 

16 0 3 kilograms 

LOT NUMBER 2-40476 
RESIN TYPE 600 SERIES 

~~~ ~ ~ 

METHOD RESULT 
D1505 0.935 

PROPERTY UNITS 

MOISTURE % D570 0.09 

MELT INDEX g/10 min. D1238 0.400 

DENSITY g/cc ' 

BRITTLENESS OC D746 <-70 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TENSILE YIELD STRENGTH D638 
3 1 kglcm 199 Ib/in 3 6 kglcm CD - 173 Iblin 

M D -  173 31 196 35 

CD - 13 A 21 x 
M D -  13 20 

YIELD ELONGATION D638 

TENSILE BREAK STRENGTH D 6 3 8 
CD - 3 24 Ib/m 5 9 kglcm 421 lblin 75 kg/cm 
M D -  324 59 396 71 

CD - 560 % 710 % 

M D -  560 656 

CD - 60 Ib 27 kg 76 Ib 35 kg 
M D -  60 27 71 32 

PUNCTURE STREh'GTH FTMS 101C12065 1 0 5  Ib 48 kg 123 Ib 56 kg 

SHRINKAGE D1204 

.AK ELONGATION D638 E 
INITIAL TEARING STRENGTH D10 04 

CD - ( 1 H R Q 1 0 0 C )  +/-2.00 96 0.3 % 
M D -  +I-2.00 0.0 

CARBON BLACK DISPERSION D3 015 A2 A2 
CARBON BLACK CONTENT D1603 2.00 x 2.42 x 
GEOMEMBRANE DENSITY Dl505 0. 940 g/cc 
ESCR D1693-B 1500 hours 
THICKNESS D1593/D751 

0 .  945 gicc 
S t a r t  7 / 10 / 98 

2.03 mm NOMINAL 80 mil 2.03 mm 80 mil 
MINIMUM 76 1.92 76 1.93 
AVG. THICKNESS 80 2.03 

TEST YOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= I . 3  ON YIELD. 2.5  ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

TOMER: FLUOR DANIEL FERNALDIFERMCO DATE SHIPPED 
JOB NO. - 7920 
COMMENTS 

:W1717 
1 . 3 . .  s i :  ,<: , 1. ' , 

000374 



GSE Roll Test Data Report 
[ROLL NO. AK-4263 F 

ROLL DIMENSIONS = f 1% RESIN LOT INFORMATION 

ROLL NUMBER: AK-4263 FF 
PROD DATE: 07/14/98 
SHEET -.EA: 8593 sq.ft. 

799 sq. meters 
LENGTH : 360 feet 

110 meters 
WIDTH: 23.87 feet 

7.3 meters 
WEIGHT : 3488 pounds 

' 1582 kilograms 

LOT NUMBER 2-40476 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
DENSITY g / c c .  D1505 0.935 - 
MOISTURE % D570 e 0.09 

MELT INDEX g/10 min. D1238 0.400 
BRITTLENESS OC D746 <-70 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD . ENGLISH METRIC ENGLISH METRIC 

TENSILE YIELU STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
SHRINKAGE 

CD - 
M D -  

YIELD ELONGATION 

TENSILE BREAK STRENGTH 

CAK ELONGATION 

INITIAL TEARING STRENGTH 

CARBON B U C K  DISPERSION 
CARBON BLACK CONTENT 
G EOMEMBRANE DENSITY 
ESCR 
THICKNESS 

NOMINAL 
MINIMUM 
AVG. THICKNESS 

D638 

D638 

173 Iblin 
173 

3 1 kg/cm 
31 

2 02 Iblin 
202 

3 6 kglc 
36 

% 
35 kg 

58 kg 
37 

94 5 glcc 

2.03 
1.93 
2.07 

13 A 
13 

20 A 
20 

D638 
3 24 lblin 
324 

59 kglcm 
59 

416 lblin 
412 

D638 
560 % 
560 

699 R 
672 

D1004 
27 kg 
27 
48 kg 

77 Ib 
80 
127 Ib 

60 Ib 
60 
105 Ib FTMS 101Cl2065 

01204 
( 1  HR Q IOOC) +I-2.00 x 

+I- 2 . 00 
A2 
2.00 A 

15 0 0 hours' Start 
0. 940 glcc 

0.4 % 

0.0 
A2 
2.40 A 

7/10/98 
0 .  

D3015 
D1603 
D1505 , 

D1693-B 
D1593/D751 

80 mil 
76 
82 

80 mil 2.03 mrn 
76 1.92 

r 1 

TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= 1.3 ON YIELD, 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

- ~ T O M E R :  FLUOR DANIEL FERNALDIFERMCO DATE SHIPPED 
JOB NO. - 7920 
COMMENTS 

axam 



GSE 

ROLL NUMBER: AK-4264 FF 
PROD DATE: 07/15/98 

, SHEET AREA: 8593 sq.ft. 
799 sq. meters 

LENGTH : 360 feet 
110 meters 

WIDTH: 23.87 feet 
7.3 meters 

WEIGHT : 3520 pounds 
1597 kilograms 

Roll Test Data Repo" 'L-1 - I ROLL NO. AK-4264 FF 1 

ROLL DIMENSIONS == f 1% 
I 

RESIN LOT INFORMATION 

LOT NUMBER 2-40476 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
D1505 0.935 DENSITY g/cc . I - 

MOISTURE % D570 c 0.09 

MELT INDEX g/10 min. D1238 0.400 
BRITTLENESS OC D746 C-70 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 

YIELD ELONGATION 

TENSILE BREAK STRENGTH 

M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
SHRINKAGE 

CD - 
M D -  

INITIAL TEARING STRENGTH 

CARBON BLACK DISPERSION 
CARBON B U C K  CONTENT 
GEOMEMBRANE DEiVSITY 
ESCR 
THICKNESS 

NOMINAL 
MINIMUM ' 

AVG. THICKNESS 

D638 
173 Ib/in 
173 

D638 
13 % 
13 

D638 
3 24 lblin 
324 

560 % 
560 

D638 

D1004 
60 Ib 
60 

FIXIS 101C1206S 105 Ib 
D1204 

( 1 H R @ 1 0 0 C )  +/-2.OO % 
+ / - 2 - 0 0  

D3015 A2 
D1603 2.00 % 
Dl505 
D1693-B 1500 hours 
D1593/D751 

80 mii 
76 

3 1 kg/crn 194 lblin 
31 192 

21 % 
21 

5 9 kglcrn 3 8 9 Ib/in 
59 398 

2 7  kg 
27 
48 kg 

674 % 
676 

75 Ib 

128 Ib 
72 

0.4 46 
0.0 
A2 
2.39 % 

0. 940 g/cc 0 
Start 7/10/98 

2.03 rnrn 80 mil 
1.92 76 

82 

3 5 kglcrn 
34 

7 0 kglcrn 
71 

34 kg 
33 
58 kg 

945 g/cc 

2.03 rnrn 
1.93 
2.07 

TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATlON TEST GAUGE LENGTH=1.3 ON YIELD. 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

TOMER: FLUOR DANIEL FERNALD/FERMCO DATE SHIPPED 
7920 JOB NO. - 

COMMENTS 
I717 

. .  



GSE Roll Test Data Report 
ROLL NO. AK-4265 FI: 

ROLL DIMENSIONS == & 1% I 
ROLL NUMBER: AK-4265 FF 
PROD DATE: 0 7 / 1 4 / 9 8  
SHEET AREA: ' 8 4 7 4  s q . f t .  

7 8 8  sq. meters 
LENGTH : 355 feet  

1 0 8  meters 
WIDTH: 2 3 . 8 7  feet  

7 . 3  meters 
WEIGHT: 3 4 9 6  pounds 

1 5 8 6  kilograms 

RESIN LOT INFORMATION 

LOT N[MBER 2 - 4 0 4 7 6  
R E S I N  TYPE 6 0 0  SERIES 

METHOD RESULT 
D1505 0 . 9 3 5  

PROPERTY UNITS 

MOISTURE % D570 e 0 . 0 9  

MELT INDEX g/10 min. D1238 0 . 4 0 0  

DENSITY g/cc " 

BRITTLENESS OC D746 < - 7 0  

ASTM ORDER MINIMUMS' ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

__ 

TENSILE YIELD S TR EiVG TH D638 
CD - 1 7 3  lhlin 3 1 hglcm 2 0 7 lhlin 3 7  kgkn 
M D -  1 7 3  3 1  2 0 9  3 7  

CD - 13  % 2 1  % 
M D -  1 3  2 1  

CD - 3 2 4  lblin 5 9 kglcm 4 54  Ib/in 8 1  kg/ 
M D -  3 2 4  5 9  4 3 8  

CD - 560 % 7 4 6  % 
M D -  5 6 0  7 0 2  

CD - 60 Ib 2 7  kg 75 Ib 34 kg 

PUNCTURE STRENGTH FTMS 101CR065 1 0 5  Ib 4 8  kg 1 3 2  Ib 60 kg 
SHRINKAGE D1204 

YIELD ELONGATION D638 

TENSILE BREAK STRENGTH D6 3 8 

78a AK ELONGATION D638 

INITIAL TEARING STRENGTH DI.0 0 4 

M D -  6 0  2 7  7 4  33  

CD - ( I H R Q I W C )  + / - 2 . 0 0  % 0 . 2  % 

M D -  + I -  2 . 0 0  0 . 2  
CARBON BLACK DISPERSION D3 0 15  A2 A2 
CARBON BLACK CONTENT D1603 2 . 0 0  % 2 . 3 7  % 

GEOMEMBRANE DENSITY D1505 
ESCR D1693-B 1500 hours Star t  7 / 1 0 / 9 8  
THICKNESS D1593/D751 

0 . 9 4 0  g/cc 0 .  944 g/cc 

NOMINAL 8 0  mil 2 . 0 3  mm 8 0  mil 2 . 0 3  
M IN IM U M 7 6  1 . 9 2  7 7  1 . 9 6  
AVG. THICKNESS 8 2  2 . 0 7  

TEST NOTES: &MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTHz1.3 ON YIELD,'2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS ' 

1 

. JTOMER: FLUOR DANIEL FERNALD/FERMCO DATE SHIPPED 
JOB NO. - 7920 
COMMENTS 

mn I I:$ 



7SE 

ROLL DIMENSIONS == & 1% 

Roll Test Data Report 2 0 1- 
ROLL NO. AK-4266 FF I h- 

I RESIN LOT INFORMATION 
1 c 

ROLL NUMBER: AK-4266 FF 
PROD DATE: 07/14/98 
SHEET AREA: 8545 s q . f t .  

794 sq. meters 
LENGTH : 358 feet  

109 meters 
WIDTH: 23.87 fee t  

7.3 meters 
WEIGHT: 3539 pounds 

1605 kilograms 

LOT NUMBER 2-40476 
RESIN TYPE 600 SERIES 

METHOD RESULT 
D1505 0.935 

PROPERTY UNITS 
DENSITY ' g/cc ' 

MOISTURE 3 D570 e 0.09 

MELT INDEX g/10 min. D1238 0.400 
BRITTLENESS OC D746 <-70 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

D638 'ENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 

'IELD ELONGATION 

'ENSILE BREAK STRENGTH 

K ELONGATION 

173 Iblin 
173 

3 1 kg/cni 2 12 lblin 3 8 kglcm 
31 211 38 

D638 
13 % 
13 

20 A 
21 

D638 
324 Iblin 
324 

5 9 kglcm 
59 

3 96 Ib/in 7 1 kglcm 
417 75 

D638 
638 % 
657 

560 % 
560 M D -  

CD - 
M D -  

'UNCTURE STRENGTH 
'HRINK4GE 

CD - 
M D -  

NITIAL TEARING STRENGTH 

XRBON BLACK DISPERSION 
XRBON BLACK CONTENT 
;EOMEMBRANE DENSITY 
S C R  
-HICKNUS 

NOMINAL 
MINIMUM 
A V G .  THICKNESS 

D1004 
6 0  Ib 
60 

105  Ib 

27 kg 
27 
48 kg 

75 Ib 
78 
133 Ib '  

34 kg 
35 
60 kg Fl 'MS 101Cl2065 

D1204 
( 1  HR Q 100C). +I-2 . o o  % 

+I- 2.00 
A2 
2.00 % 

0.2 % 
0.2 
A2 
2.32 % 

0 .  940 g/cc 0. 944 glcc 
Sta r t  7/10/ 98 

D3015 
D1603 
D1505 
D1693-B 1500 hours 
D1593/D751 

2.03 mm 80 mil 2.03. mm 
1.92 77 1.96 

82 2.07 

80 mil 
76 

TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= 1.3 ON YIELD. 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

OMER: FLUOR DANIEL FERNALDlFERMCO DATE SHIPPED 
OB NO. - 7920 
IOMM ENTS 

.us 1715 

? .  . 0 0 O3'78 



GSE piEGzzI Roll Test Data Report 

ROLL DIMENSIONS = f 1% 

ROLL NUMBER: AK-4267 FF 
PROD DATE: 07/14/98 
SHEET AREA: 8474 sq.ft. 

788 sq. meters 
LENGTH : 355 feet 

108 meters 
WIDTH: 23.87 feet 

7.3 meters 
WEIGHT: 3448 pounds 

15 64 kilograms 

RESIN LOT INFORMATION 

LOT NUMBER 2-40476 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
g / c c  ' Dl505 0.935 

D570. c 0.09 
DENSITY 
MO I ST'URE % 
BRITTLENESS OC D746 <-70 
MELT INDEX g/10 min. D1238 0.400 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TEiVSI LE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
SHRINKAGE 

CD - 
M D -  

YIELD ELONGATION 

TENSILE BREAK STRENGTH 

.'hK ELONGATION 

INITIAL TEARING STRENGTH 

CARBON BLACK DISPERSION 
CARBON B U C K  CONTENT 
GEOMEMBRANE DENSITY 
ESCR 
THICKNESS 

NOMINAL 
MINIMUM ' 

A V G .  THICKNESS 

D638 

D638 

D638 

D638 

D1004 

F T M S  101C12065 
D1204 

( I  HR @ IOOC) 

D3015 
D1603 
DlSOS 
D1693-B 
D1593/D751 

173 lblin 
173 

13 x 
13 

560 % 
560 

60 Ib 
60 

1 0 5  Ib 

+/-2.00 x 
+/- 2 . 00 

A2 
2.00 x 

80 mil 
76 

3 1 kglcm 200 Ib/in 3 6 kglcm 
31 197 3s 

21 A 
20 

5 9 kg/cm 43 0 Ib/in 77 kgli 
59 400 

722 96 

27 kg 

27 
48 kg 

667 

71 Ib 32 kg 

126 Ib 57 kg 
72 33 

0 . 5  A 
0.1 
A2 

. 2.27 A 
0. 940 g/cc 0. 944 glcc 

Start 7/10/98 

2.03 mm 80 mil 2.03 
1.92 76 1.94 

80 2.03 

TEST NOTES: iMD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= I .3 ON YIELD, 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

tTOMER: FLUOR DANIEL FERNALD/FERMCO DATE SHIPPED 
JOB NO. 7920 
COMMENTS 

3111172.. 

0 8 0 3'79 



GSE Roll Test Data Report 
). 

ROLL DIMENSIONS = f 1% 
I 
ROLL NUMBER: AK-4268 FF 
PROD DATE: 07/14/98 
SHEET M E A :  8593 sq.ft. 

799 sq. meters 
LENGTH : 360 feet 

110 meters  
WIDTH: 23.87 feet 

7.3 meters 
WEIGHT: 3546 pounds 

16 08 kilograms 

I RESIN LOT INFORMATION I 
LOT NUMBER 2-40476 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
DENSITY g/cc '. D1505 0.935 
MOISTURE % D570 c 0.09 

MELT INDEX g/10 min. D1238 0.400 
BRITTLENESS O C  D746 C-70 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TENSILE YIELD STRENGTH D6 3 8 
CD - 173 lblin 3 1 kg/cm 2 0 9 lblin 3 7 kglcm 
M D -  173 31 212 38 

CD - 13 % 21 % 
m -  13 22 

CD - 3 24 Iblin 5 9 kg/cm 447 lblin 8 0 kglcm 
M D -  324 59 441 79 

CD - 560 % 730 % 

M D -  560 694 

CD - 60 Ib 27 kg 77 Ib 3 5  kg 
M D -  60 27 78 36 

WNCTURE STRENGTH F I X S  101C/2065 1 0 5  Ib 48 kg 131 Ib 59 kg 
SHRINKAGE D1204 

YIELD ELONGATION D638 

TENSILE BREAK STRENGTH D6 3 8 

K ELONGATION D638 B 
'NITIAL TEARING STRENGTH D10 04 

CD - ( l H R @ l W C )  +/-2.@0 % 0 . 5  % 
M D -  + / - 2 . 0 0  0.1 

CARBON BLACK DISPERSION D3 0 15 A2 A2 
CARBON BLACK CONTENT D1603 2.00 7% 2.22 % 
GEOiMElMBRANE DENSITY D1505 0.940 g/cc 0. 944 glcc 
ESCR D1693-B 15 0 0 hours Start 7/10/98 
THI CKiVESS D1593/D751 ' 

NOMINAL 80 mil 2.03 mm 80 mil 2.03 mm 

MINIMUM 76 1.92 76 1.94 
AVG. THICKNESS 80 2.03 

TEST NOTES: MD=MACHINE DIRECTION CDaCROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH = 1.3 ON YIELD. 2.5 ON BREAK 
ALL STRENGTH VALUES BASED'ON NOMINAL THICKNESS 

OMEK: FLUOR DANIEL FERNALD/FERMCO DATE SHIPPED 
JOB NO. 7920 
COMMENTS , .  1, .. . ., .yILIII:! 

. , . , . . '  . , 



GSE 

I 

ROLL DIMENSIONS = & 1% 
b 

ROLL NUMBER: AK-4269 FF 
PROD DATE: 07/13/98 
SHEET AREA: 8474 sq.ft. 

788 sq. meters 
LENGTH : 355 feet 

108 meters 
WIDTH: 23.87 feet 

7.3 meters 
WEIGHT: 3464 pounds 

0 

1571 kilograms 

Roll Test Data Report 
ROLL NO. AK-4269 FF 

RESIN LOT INFORMATION 

LOT NUMBER 2-40476 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
DENSITY 
MOISTURE % 
BRITTLENESS OC D746 C-70 
MELT INDEX g/10 min. D1238 0.400 

Dl505 0.935 
D570 e 0.09 

g/cc ' 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
METRIC PROPERTY METHOD ENGLISH METRIC ENGLISH 

TEiWlLE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
SHRI,VKAGE 

CD - 
M D -  

YIELD ELONGATION 

TENSILE BREAK STRENGTH 

4 K  ELONGATION 

INITIA L TEA RING STRENGTH 

CARBON BLACK DISPERSION 
CARBON BLACK CONTENT 
GEOMEMBRANE DENSITY 
ESCR 
THICKNESS 

NOMINAL 
MINIMUM 

. AVG. THICKNESS 

D638 
173 
173 

13 
13 

324 
324 

5 6 0  
5 6 0  

6 0  
6 0  

R U S  IOlCI2065 105 
D1204 

D638 

D638 

D638 

D1004 

(1 HR Q IOOC) +I -  2 . 0 0 
+I-2.00 

D3015 A2 
D1603 2.00 
D1505 
D1693-B 1500 
D15 93/D751 

80 
76 

3 1 kglcm 
31 

3 7 kglcm 

35 
lblin 

x 22 x 
22 

59 kg/cm 
59 

4 02 Iblin 

379 
72 kelc lblin 

674 46 
629 

27 kg 
27 
48 kg 

74 Ib 

72 
125 Ib 

33 kg 
33 
57 kg 

0.3 46 
0.2 
A2 
2.17 96 

7/10/98 
0 

% 

IlOUrS 

mil 

0. 940 gicc 

Start 
944 glcc 

2.03 
1.93 
2.03 

2 . 0 3 mm 

1.92 
80 mil 
76 
80 

TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= I . 3  ON YIELD. 2.J ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

JTOMER: FLUOR DANIEL FERNALD/FERMCO DATE SHIPPED 
7920 JOB NO. - 

COMMENTS 
XXIXl725 

I 

080382 



GSE Roll Test Data Report 2861' 
[ROLL NO. ~ ~ - 4 2 7 0  FF I 

ROLL DIMENSIONS = & 1% 
I 
ROLL NUMBER: AK-4270 FF 
PROD DATE: 07/13/98 
SHEET AREA: 8474 sq.ft. 

788 sq. meters 
LENGTH : 355 feet 

108 meters 
WIDTH: 23.87 feet 

7.3 meters 
WEIGHT : 3464 pounds 

1571 kilograms 

RESIN LOT INFORMATION 

LOT NUMBER 2-40476 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
Dl505 0.935 

MOISTURE o/ D570 c 0.09 

MELT INDEX g/10 min. D1238 0.400 

DENSITY g / c c  ' 

BRITTLENESS OC D746 C-70 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGL I S H METRIC 

TEiVSIL E YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 

YIELD ELONGATION 

TENSILE BREAK STRENGTH 

M D -  

CD - 
M D -  

"UNCTURE STRENGTH 
SHRINKAGE 

CD - 
M D -  

'NITIAL TEARING STRENGTH 

TARBON BLACK DISPERSION 
:'ARBON BLACK CONTENT 
?EOMEMBRANE DEIVSIT'Y 
ESCR 
THICKNESS 

NOMINAL 
MINIMUM 
AVC. THICKNESS 

D638 

D638 

D638 

D638 

D1004 

FTMS IOlCL2065 
D1204 

(1 H R @  IOOC) 

D3015 
D1603 oc 
D1505 
D1693 -B 

17 3 Ib/in 
173 

13 x 
13 

560 % 
560 

3 1 kg/cm 
31 

59 kg/cm 

59 

60 Ib 27 kg 
6 0  27 

1 0 5  Ib 48 kg 

+r-2.00 % 
+/- 2.00 

A2 
2.00 R 

1500 hours Start 
0. 940 g/cc 

D1593/D751 
80 mil 2. 03 nim 

76 i.92 

200 Ib/in 3 6 kglcm 
192 34 

22 x 
21 

406 Ib/in 73 kg/cm 
443 79 

686 % 

748 

72 Ib 33 kg 

130 Ib 59 kg 
72 33 

0.3 x 
0.2 
A2 . 

2.12 x 

7/10/98 
0. 943 g/cc 

80 mil 2.03 mm. 
76 1.93 
80 2.03 

r 1 
TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 

-FOR TENSILE ELONGATION TEST GAUGE LENGTH= I . 3  ON YIELD, 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICLVESS 

OMER: FLUOR DANIEL FERNALDIFERMCO DATE SHIPPED 
,.. - ,. . 7920 ., . .  .; ' , ' . IOB NO. - 

COMMENTS 
!uIYll:! 



GSE pKEzG Roll Test Data Report 

I ROLL DIMENSIONS = & 1% 

ROLL NUMBER: AK-4271 FF 
PROD DATE: 07/11/98 
SHEET AREA: 8474 s q . f t .  

788 sq. meters 
LENGTH : 355 f ee t  

108 meters 
WIDTH: 23.87 f ee t  

7.3 meters 
WEIGHT: 3462 pounds 

15 70 kilograms 

RESIN LOT INFORMATION 

LOT NUMBER 2-40476 
RESIN TYPE 600 SERIES 

UNITS METHOD RESULT PROPERTY 
DENSITY g/cc D1505 0.935 
MOISTURE % 
BRITTLENESS OC D746 <-70 
MELT INDEX g/10 min.  D1238 0 . 4 0 0  

D570 0.09 . 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH ' METRIC 

TENSILE YIELD STRENGTH D638 
3 6 kg/cr CD - 173 Ib/in 3 1 kglcm . 201 lblin 

M D -  173 31 193 34 

CD - 13 % 22 % 
M D -  13 22 

YIELD ELONGATION D638 

TENSILE BREAK STRENGTH D6 3 8 
CD - 3 24 lblin 5 9 kglcm 3 9 1 Ib/in 70 kgl 7a M D -  324 59 434 

CD - 560 % 663 % 
M D -  560 727 

CD - 60 Ib 27 k!: 73 Ib 33 kg 

PUNCTURE STRENGTH FThIS 101C/2065 1 0 5  Ib 48 kg 122 Ib 55 kg 
SHRI,VKAGE D1204 

7 A K  ELONGATION D638 

INITIAL TEARING STRENGTH D10 0 4 

M D -  60 27 72 3 3  

( I H R @ I W C )  +/-2.00 % 0.3 56 CD - 
M D -  +I-  2 . 00 0.3 

CARBON B U C K  DISPERSION D3 0 15 A2 A2 
CARBON BLACK CONTENT D1603 2.00 x 2.16 96 
G EOMEiMB RAVE D EiVSITY 
ESCR D1693-B 1 5 0 0  hours 
THICKNESS D1593/D751 ' 

0. 940 g/cc 0. 944 g/cc D1505 
S t a r t  7/10/98 

NOMINAL 80 mil 2.03 mm 80 mil 2.03 
MINIMUM 76 1.92 77 1.94 
AVG. THICKNESS 80 2.04 

I 1 I 
~.>--. 

'TEST NOTES: .MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH=1.3 ON YIELD, 2.5 ON BREAK 
t\LL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

. _: .'? .a- .-e- 
STOMER: FLUOR DANIEL FERNALD/FERMCO DATE SHIPPED 

JOB NO. - 7920 
COMMENTS 

mMll:* 



GSE 2061-  Roll Test Data ReDort _- - I 1 - 
IROLL NO. AK-4272 FF I 

ROLL DIMENSIONS = k 1% 
I 

ROLL NUMBER: AK-4272 FF 
PROD DATE: 07/11/98 
SHEET AREA: 8474 s q . f t .  

788 sq.  meters 
LENGTH : 355 f e e t  

108 meters 
WIDTH: 23.87 f e e t  

7.3 meters 
WEIGHT: 3570 pounds 

1619 kilograms 

RESIN LOT INFORMATION 

LOT NUMBER 2-40476 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
DENSITY g/cc D1505 0.935 - 
MOISTURE % D570 c 0.09 

MELT INDEX g/10 min. D1238 0.400 
BRITTLENESS OC D746 <-70 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 

YIELD ELONGATION 

TENSILE BREAK STRENGTH 

M D -  

CD - 
K ELONGATION 

M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
PHRIiVhAGE 

CD - 
M D -  

INITIAL TEARING STRENGTH 

YARBON BLACK DISPERSION 
24 RBON B W  CK CONTENT 
SEOMEiMB RANE DENSITY 
ESCR 
THI CICNESS 

NOMINAL 
MINIMUM 
AVG. THICKNESS 

D638 
173 l b h  
173 

D638 
13 96 
13 

D638 
3 24 lblin 
324 

560 % 
560 

D638 

D1004 
60 Ib 

F T M S  101C/2065 105 Ib 
D1204 

( 1  HR @ IOOC) +/- 2 . 0 0 x 

60 

+/- 2 . 0 0 
D3015 A2 
D1603 2.00 x 
D1505 
D1693-B 1 5 0 0  hours 

D1593/D751 
80 mil 

76 

3 1 kg/cm 197 Ih/in 3 5 kg/cm 
31 199 35 

5 9 kglcm 
59 

27 kg 
27 
48 kg 

22 x 
21 

4 0 9 Ib/in 7 3 kglcm 

405 72. 

704 % 
676 

76 Ib 

125 Ib 
76 

0.3 % 

0.3 
A2 
2.20 % 

0.940 g/cc 0. 944 g/cc 
S t a r t  71 l0/98 

2.03 mm 80 mil 2.03 mm 
1.92 77 1.94 

80 2.04 

1 t I 

, .-. TEST NOTES: MD=MACHINE DIRECTION CD-CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH=1.3 ON YIELD. 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

OMER: FLUOR DANIEL FERNALDIFERMCO DATE SHIPPED 
- 7920 

COMMENTS 
31!41729 

080384 



GSE Roll Test Data Report I ROLL NO. AK-4273 F 

ROLL DIMENSIONS = & 1% 

ROLL NUMBER: AK-4273 FF 
PROD DATE: 07/10/98 
SHEET AREA: 8474 sq.ft. 

LENGTH : 355 feet 

WIDTH: 23.87 feet 

WEIGHT : 3414 pounds . 

788 sq. meters 

108 meters 

7.3 meters 

1549 kilograms 

' RESIN LOT INFORMATION 

LOT NUMBER 2-40476 
RESIN TYPE 600 SERIES 

METHOD RESULT 
D1505 0.935 

PROPERTY UNITS 

MOISTURE % D570 c 0.09 
BRITTLENESS OC D746 C-70 
MELT INDEX g/lO min. D1238 0.400 

DENSITY g/cc ' 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TENSILE Y1 EL D STR EiVGTH 
CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
SHRINKAGE 

CD - 
M D -  

YIELD ELONGATION 

TENSILE BREAK STRENGTH 

7.4 K ELONGATION 

INITIAL TEA RING STRENGTH 

CARBON BLACK DISPERSION 
CARBON BLA CK CONTENT 
GEOMEM B RA ,VE DENSITY 
ESCR 
THICKNESS 

NOMINAL 
MINIMUM 
AVG. THICKNESS 

D638 

D638 

D638 

D638 

D1004 

FTMS 101Cl2065 
D1204 

( I  HR Q IOOC) 

D3015 
D1603 
D1505 
D1693-B 
D1593/D751 

173 lblin 
173 

13 % 
13 

5 6 0  % 
5 6 0  

6 0  Ib 
6 0  

1 0 5  Ib 

+I-'2.00 % 
+I- 2.00 

A2 
2.00 % 

1500 hours 

80 mil 
76 

22 % 

" 23 

5 9  kglcrn 
5 9  

27 kg 
27 
48 kg 

737 

75 Ib 34 kg 

114 Ib 52 kg 
74 34 

0.4 Sr, 

0.1 
A2 
2.25 % 

7 / 10 / 9 8 
0. 940 g/cc 0. 944 g/cc 

Start 

2 . 0 3 inm ' 80 mil 2.03 
1.92 77 1.95 

80 2.04 

r I 

TEST NOTES: MD=MACHINE DIRECTION CDzCROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= I .3 ON YIELD, 1.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

STOMER: FLUOR DANIEL FERNALDIFERMCO DATE SHIPPED 
JOB NO. 7920 
COMMENTS 



2061- Roll Test Data Report - 
ROLL NO. AK-4274 FF 

GSE 

ROLL DIMENSIONS = & 1% RESIN LOT INFORMATION 

LOT NUMBER 2-40476 
RESIN TYPE 600 SERIES 

ROLL NUMBER: AK-4274 FF 
PROD DATE: 07/10/98 
SHEET AREA: 8593 sq.ft. 

799 sq. meters 
LENGTH : 360 feet 

110 meters 
WIDTH: 23.87 feet 

7.3 meters 
WEIGHT: 3530 pounds 

1601 kilograms 

PROPERTY UNITS IMETHOD RESULT 
DENSITY g/cc . Dl505 0.935 - 
MOISTURE % D570 c 0.09 

MELT INDEX g/10 min. D1238 0.400 
BRITTLENESS OC D746 C-70 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

'EiVSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

VELD ELONGATION 

BREAK STRENGTH 

D638 
173 Iblin 
173 

3 1 kglct11 193 Ib/in 
31 184 

34 kglcm 
33 

D638 
13 % 
13 

22 46 
21 

D638 
324 Iblin 
324 

5 9 kglcm 4 0 1 lblin 
59 402 

7 2 kglcm 
72 

CD -, 
M D -  

CD - 
E( ELONGATION D638 

560 % 
560 

707 % 

698 M D -  

CD - 
M D -  

'UNCTURE STRENGTH 
iHRINkXGE 

CD - 
M D -  

'NITIAL TEARING STRENGTH 

Z'ARBON B U C K  DISPERSION 
X R B O N  B U C K  CONTENT 
~EOiMEMBIWNE DENSITY 
S C R  
THICKNESS 

NOMINAL 
MINIM UM 
AVG. THICKNESS 

D1004 
6 0  Ib 
60 

1 0 5  Ib 

27 kg 
27 
48 kg 

74 Ib 
75 
113 Ib FTMS 101Cl2065 

D1204 
( I  H R Q  1WC) +/-2.00 % 

fl- 2.00 
A2 
2.00 % 

0.4 56 
0.1 
A2 
2.29 % 

0 . 940 g/cc 

Start 7 /10 / 98 

D3015 
D1603 
Dl505 
D1693-B 

0 . 944 glcc 
1 5 0 0  hours 

D1593/D751 
2 . 0 3 tiim 80 mil 80 mil 

76 1.92 77 
2.03 mm 

1 * 95 
80 2.04 

TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= I . 3  ON YIELD. 1.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

OMER: FLUOR DANIEL FERNALDIFERMCO DATE SHIPPED 
IOB NO. 7920 
ZOMMENTS 

:lxUIII5 

080386 



GSE Roll Test Data Report 
ROLL NO. AK-4275 FE 

ROLL DIMENSIONS = & 1% 

ROLL NUMBER: AK-4275 FF 
PROD DATE: 07/11/98 
SHEET AREA: 8474 sq.ft. 

788 sq. meters 
LENGTE : 355 feet 

108 meters 
WIDTH: 23.87 feet 

,7.3 meters 
WEIGHT: 3459 pounds 

1569, kilograms 

RESIN LOT INFORMATION 

LOT NUMBER 2-40477 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
DENSITY g / c c  - D1505 0.934 
MOISTURE % DS70 c 0.09 

MELT INDEX g/10 min. D1238 0.370 
BRITTLENESS OC D746 C-70 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

PUNCTURE .STRENGTH 
S HRINKrl G E 

CD - 
M D -  

YIELD ELONGATION 

TENSILE BREAK STRENGTH 

th' ELUNGA TION 

INITIAL TEARING STRENGTH 

CARBON BLACK DISPERSION 
CARBON BLACK CONTENT 
GEOMEMBRAME DENSITY 
ESCR 
THICKNESS 

NOMINAL 
MINIMUM 
AVG. THICKNESS 

D638 

D638 

D638 

D638 

D1004 

FTMS 101C11065 
D1204 

( 1  H R @  1OOC) 

D3015 
D1603 
Dl505 
D1693-B 
D1593/D751 

173 Ib/in 

173 

13 % 
13 

3 24 lblin 

324 

5 6 0  % 
560 

6 0  Ib 

6 0  
1 0 5  Ib 

18 9 lblin . 34 kg/cn 3 1 kg/cm 

31 183 33 

21 % 
21 

59 kglcm 3 8 6 Ib/in 
59 4 14 

693 x 
728 

27 kg 
27 
48 kg 

0.4 yo +/-2.00 % 
+/- 2 . 00 0.1 

A2 A2 
2.00 5% 2.33 % 

1 5 0 0  hours Start 7/10/98 
0 . 943 glcc 0.940 g/cc 

80 mil 2 . 03 nim ' 80 mil 2.03 
1.92 76 1.93 

80 2.04 76 

~ ~ ~~ 

TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= 1.3 ON YIELD. 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON XOMINAL THICKNESS 

TOMER: FLUOR DANIEL FERNALDIFERMCO DATE SHIPPED 
JOB NO. - 7920 
C O M M E N T S  

.yNIIl'-C 
I 

080387 



GSE - 2 0 6 1  
Roll Test Data Report - I 1 

a I ROLL NO. AK-4276 FF I 

ROLL DIMENSIONS = 5 1% 

ROLL NUMBER: AK-4276 FF 
PROD DATE: 07/11/98 
SHEET AREA: 8474 sq.ft. 

788 sq. meters 
LENGTH : 355 feet 

108 meters 
WIDTH: 23.87 feet 

7.3 meters 
WEIGHT: 3528 pounds 

16 00 kilograms 

RESIN LOT 1NFOR.kIATION 

LOT NUMBER 2-40477 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
g/cc ' DlSOS 0.934 

D570 c 0.09 
DENSITY 
MOISTURE % 
BRITTLENESS O C  D746 < - 7 0  
MELT INDEX g/10 min. D1238 0.370 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 

YIELD ELONGATION 

TENSILE BREAK STRENGTH 

M D -  

CD - 
K ELONGATION 

M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
SHR INK4 G E  

CD - 
M D -  

INITIAL TEARING STRENGTH 

CARBON BLACK DISPERSION 
CA RBON BLACK CONTENT 
SEOMEMBRA NE DENSITY 
ESCR ' 

THICKNESS 
NOMINAL 
MINIMUM 
AVG. THICKNESS 

D638 
173 Ib/in 
173 

D638 
13 x 
13 

D638 

D63 8 
560 % 
560 

D1004 

F M S  101C/2065 
D1204 

( I  HR @ IOOC) 

D3015 
D1603 
D1505 
D1693-B 

6 0  Ib 
6 0  

105 Ib 

+/-2.00 A 
+/-2.00 

A2 
2.00 % 

1500 hours 

3 1 kg/cm 

31 

59 kg/cm 
59 

27 kg 
27 
48 kg 

0 .  9 4 0  g/cc 
Start 

1 9 0  Ib/in 
182 

23 x 
22 

3 86 lblin 
417 

675 x 
715 

71 Ib 
71 
114 Ib 

0.4 x 
0.1 
A2 
2.36 x 

7/10/98 
D1593/D751 

80 mil 2.03 rnrn 80 mil 
76 1.92 76 

34 kglcrn 
32 

6 9 kglcm 
74 

32 kg 
32 
52 kg 

-k 

0. 943 g/cc 

2.03 mm 

1.93 
80 2.04 

I 1 

TEST NOTES: MD=MACHINE DIRECTION CD-CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= 1.3 ON YIELD. 2.5 ON BREAK 
A L L  STRENGTH VALIJES BASED ON NOMINAL THICKNESS 

OMER: FLUOR DANIEL FERNALD/FERMCO DATE SHIPPED 
JOB NO. - 7920 
COMiMENTS 

3.UIT.J 

000388 



GSE . _,. 
" 1  

Roll Test Data Report I ROLL NO. AK-4277 FF 

I ROLL DIMENSIONS = & 1% 

ROLL NUMBER: AK-4277 FF 
PROD DATE: 0 7 / 1 0 / 9 8  
SHEET AREA: 8 4 7 4  sq.ft. 

7 8 8  sq. meters 
LENGTH : 3 5 5  feet 

1 0 8  meters 
WIDTH : 2 3 . 8 7  feet 

7 . 3  meters 
WEIGHT: 3 5 0 0  pounds 

15 8 8 kilograms 

RESIN LOT INFORMATION 

LOT NUMBER 2 - 4 0 4 7 7  
RESIN TYPE 600  SERIES 

PROPERTY UNITS METHOD RESULT 
DENSITY g/cc a D1505 0 . 9 3 4  
MOISTURE % D570 0 . 0 9  

MELT INDEX g/10 min. D1238 0 . 3 7 0  
BRITTLENESS OC D746 < - 7 0  

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD . ENGLISH METRIC ENGLISH METRIC 

TENSILE YIELD STREiVGTH D638 
CD - 1 7 3  Iblin 3 1 kglcm 208  lblin 3 7 kglcm 
M D -  1 7 3  3 1  1 9 9  36  

CD - 1 3  x 2 1  % 
M D -  13  20  

CD - 3 24  lblin 5 9 kglcm 44  8 lblin 
M D -  324  5 9  4 4 8  

CD - 560  % 714  x 

YIELD ELONGATION D638 

TENSILE BREAK STRENGTH D6 3 8 
80  k l c  8oa 4K ELONGATION D638 

M D -  560  714  

CD - 6 0  Ib 2 7  ~g 7 2  Ib 3 3  kg 

PUNCTURE STRENGTH FTMS 101C12065 1 0 5  Ib 4 8  Lg 1 2 8  Ib 5 8  kg 

INITIAL TEARING STRENGTH D10 04 

M D -  6 0  2 7  74  34 

d SHRINKAGE D1204 
CD - ( 1  H R Q  IOOC) +I-2 .  0 0  X 0 . 4  x 
M D -  + I -2 .00  0 . 1  

CARBON B U C K  DISPERSION D 3  0 15 A2 A2 
CARBON B U C K  CONTENT D1603 2 . 0 0  x 2 . 3 9  % 
GEOMEMBRANE DENSITY D1505 0 .  940  g/cc 0 . 944 glcc 
ESCR D1693-B 1 5 0 0  hours St art 7 / 1 0  / 98 \ 

THICKiV ESS D1593/D751 
NOMINAL 80  mil 2 . 0 3  mm 8 0  mil 2 . p 3  
MINIMUM 76  1 . 9 2  76  1 . 9 3  
AVG THICKNESS 8 1  2 . 0 4  

TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH- 1.3 O N  YIELD, 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

~ 

*TOMER: FLUOR D A N I E L  FERNALDIFERMCO DATE SHIPPED 
JOB NO. - 7920 



GSE Roll Test Data Report --- 
ROLL DIMENSIONS = k 1% RESIN LOT INFORMATION 

LOT NUMBER 2-40477 
RESIN TYPE 600 SERIES 

ROLL NUMBER: AK-4278 FF 
PROD DATE: 07/10/98 
SHEET AREA: 8593 sq.ft. 

799 sq. meters 
LENGTH : 360 feet 

110 meters 
WIDTH: 23.87 feet 

7.3 meters 
WEIGXT: 3616 pounds 

16 4 0 kilograms 

PROPERTY UNITS METHOD RESULT 
DENSITY g/cc ' DlSOS 0.934 I - 
MOISTURE % D570 0.09 

MELT INDEX g/lO min. D1238 0.370 
BRITTLENESS O C  D746 <-70 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

~ 

TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D - '  

YIELD ELONGATION 

TENSILE BREAK STRENGTH 

D638 
173 lblin 

173 
3 1 kg/crn 2 02 lblin 3 6 kg/cm 
31 196 , 35 

0638 
13 % 
13 

22 x 
21 

D638 
CD - 
M D -  

CD - 
K ELONGATION 

5 9 kg/crn 
59 

4 63 lblin 8 3 kglcrn 
438 78 

D638 
560 % 
560 

782 % 
722 M D -  

CD - 
M D -  

WNCTCRE STRENGTH 
iHRINKAGE 

CD - 
M D -  

'NITIAL TEARING STRENGTH 

7ARBON B U C K  DISPERSION 
7ARBON BWCK CONTENT 
;EOMEMBRANE DENSITY 
TSCR 
THICKNESS 

NOMINAL , 

GINIMUM 
AVG. THICKNESS 

D1004 
60 Ib 

105 Ib 
60 

27 kg 
27 
48 kg 

74 Ib 

130 Ib 
75 

FTh4S 101C/2065 
D1204 

( I  HR f@ 1OOC) +/-2.00 x 
fl- 2.00 

A2 
2.00 70 

0.4 % 
0.1 
A2 
2.43 % 

0. 940 y/cc 0. 944 glcc 
Start 7/10/98 

D3015 
D1603 
D1505 
D1693-B 
D1593/D751 

1500 hours 

8 0 mil 
76 

2.03 mm* 2.03 rnm 80 mil 
1.92 76 1.93 

81 2.04 

TEST NOTES: MD=MACHINE DIRECTION CD-CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH = 1.3 ON YIELD, 2.5 ON BREAK 
ALL S?!?FYC.??-! VALUES BASED ON NOM!NAL TFllCKNESS 

OMER:  FLUOR DANIEL FERNALD/FERMCO DATE SHIPPED 

. .  
IOB NO. , 7920 
3 0 M M E N T S  ..'. , 

2lXU1725 

~ ~~~ ~ 



GSE Roll Test Data Report 
ROLL NO. AK-4279 FF 

ROLL DIMENSIONS = ,C 1% I 
ROLL NUMBER: AK-4279 FF 
PROD DATE: 0 7 / 1 2 / 9 8  
SHEET AREA: a 4 7 4  sq.ft. 

788 sq. meters 
LENGTH : 3 5 5  feet 

1 0 8  meters 
WIDTH : 2 3 . 8 7  feet 

7 . 3  meters 
WEIGHT : ' 3 4 5 0  pounds 

1 5 6 5  kilograms 

RESIN LOT INFORMATION 

LOT NUMBER 2 - 4 0 4 7 7  
R E S I N  TYPE 600  SERIES 

PROPERTY UNITS METHOD RESULT 
g/cc ' D1505 0 . 9 3 4  

D570 0 . 0 9  
DENSITY 
MO I S TURE % 
BRITTLENESS OC D746 < - 7 0  
MELT INDEX g/10 min. D1238 0 . 3 7 0  

ASTM ORDER MINIM[TMS ACTUAL TEST VALUES 
METRIC PROPERTY METHOD ENGLISH METRIC ENGLISH 

TENSILE YIELD STRENGTH D638 
CD - 1 7 3  lblin 3 1 kglcrn 1 9 5  lblin 3 5 kglcrn 
M D -  1 7 3  3 1  1 9 5  3 5  

C D -  1 3  46 2 3  % 

M D -  1 3  22  

YZEW ELONGATION D638 

TENSILE BREAK STRENGTH D6 3 8 
75 k lci 72d CD - 3 24 Ib/rn 5 9 kg/crn 4 1 7  Ib/in 

M D -  324 5 9  402  
. IK ELONGATION D638 

CD - 560  % 709  z 
M D -  560 654  

CD - 60  Ib 2 7  kg 7 5  Ib 3 4  kg 

PUNCTURE STRENGTH F T M S  IOICR065 105  Ib 4 8  kg 1 2 4  Ib 56 kg 
S H R I i V a G E  D1204 

CD. - ( I H R Q I W C )  + 1 - 2 . 0 0  X 0 . 1  90 
M D -  + I -2 .00  0 . 0  

INITIAL TEARING STRENGTH D10 0 4 

M D -  6 0  2 7  74 34  

CARBON BLACK DISPERSION D 3  0 15 A2 A2 
CARBON BLACK CONTENT D1603 2 . 0 0  X 2 . 4 6  % 
GEOMEMBRANE DENSITY D l 5 0 5  
ESCR D1693-B 1 5 0 0  hours Start 7 / 10 / 9 8 
THICffiVESS D1593/D751 

0 .  9 4 0  g/cc 0 .  944  glcc 

NOMINAL 8 0  mil 2 . 0 3  mm 8 0  mil 2 . 0 3  
MINIMUM 7 6  1 . 9 2  76  ' ' Y.93 
AVG. THICKNESS 8 1  2 . 0 5  

... 

~ ~~ 

TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= 1.3 ON YIELD. 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

~ 

- dTOMER: FLUOR DANIEL FERNALDIFERMCO DATE SHIPPED 
JOB NO. - 7920 
COMMENTS ~-m839% 

Yrnl72.S 



SSE 
ROLL NO. AK-4280 FF 

Roll Test Data Report 
=. 

RESIN LOT INFORMATION ROLL DIMENSIONS = It 1% 

ROLL J!JUl"lBER: AK-4280 FF 
PROD DATE: 07/12/98 
SHEET AREA: 8474 s q . f t .  

788 sq. meters 
LENGTH : 355 f e e t  

108 meters 
WIDTH: 23.87 f e e t  

7.3 meters 
WEIGHT: 3450 pcunds 

1565 k i l o g r a m s  

- 

LOT NUMBER 2-40477 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
DENSITY q/cc . D1505 0.934 ~~ - 
MOISTURE 0, D570 e 0.09 

MELT INDEX g/10 min.  D1238 0.370 
BRITTLENESS OC D746 <-70 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES ~~ 

ENGLISH METRIC PROPERTY METHOD ENGLISH METRIC 

ENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

IELD ELONGATION 

EiVSIL E BREAK STRENGTH 

D638 
173 Ib/in 
173 

3 1 kg/crn 210  Ib/in 3 8 kglcrn 
31 203 36 

D638 
13 % 
13 

22 76 
21 

D638 
CD - 
M D -  

CD - 
ELONGATION 

59 kglcrn 
59 

4 16 lblin 7 4 kg/crn 
391 70 

D638 
560 % 
560 

681 % 

628 M D -  

CD - 
M D -  

UNCTURE STRENGTH 
FIRINKAGE 

CD - 
M D -  

VITIAL TEARING STRENGTH 

ARBON BLACK DISPERSION 
ARBON BLACK CONTENT 
EOiMEMBRANE DENSITY 
SCR 
HICKNESS 

NOMINAL 
MINIMUM 
AVG. THICKNESS 

D1004 
60 Ib 

105 Ib 
60 

27 kg 
27 
48 kg 

77 Ib 
75 
129 Ib FTMS 101CR065 

D1204 
( I  HR @ IOOC) + / - 3  .oo x 

fl- 2.00 
A2 
2.00 % 

0.1 % 

0 . 0  
A2 
2.49 % 

0.940 g/cc 0 . 944 glcc 
S t a r t  7/10/98 

D3015 
D1603 
D1505 
D1693-B 1500 hours 
D1593/D751 

80 mil 
76 

2.03 rnm 2.03 rnm 80 mil 
1.92 76 .1.93 

81 2.05 

TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= 1.2 ON YIELD, 1.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

MER:  FLUOR DANIEL FERNALDIFERMCO DATE SHIPPED 
- 

I . .  

7920 . .  IB N O .  
OMMENTS .A . . . I  I . . -  -",, .,. 

!LMY 1 7 3  

I I 



GSE Roll Test Data Report 
ROLL NO. AK-4281 FE 

ROLL DIMENSIONS = 1% RESIN LOT INFORMATION 

ROLL NUMBER: AK-4281 FF 
PROD DATE: 07/12/98 
SHEET AREA: 8474 sq.ft. 

788 sq. meters 
LENGTH : 355 feet 

108 meters 
WIDTH : 23.87 feet 

7.3 meters 
WEIGET: 3537 pounds 

i 6 04 kilograms' 

LOT NUMBER 2-40477 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
DENSITY g/cc '. Dl505 0.934 
MO I S TURE % D570 c 0.09 
BRITTLENESS OC D746 <-70 
MELT INDEX g/lO min. D1238 0.370 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
SHRINKAGE 

CD - 
M D -  

YIELD ELONGATION 

TENSILE BREAK STRENGTH 

' 1 K ELONGA TION 

INITIAL TEARING STRENGTH 

CARBON BLACK DISPERSION 
CARBON B U C K  CONTENT 
GEOAIEMBRANE DENSITY 
ESCR , 

THICiGVESS 
NOMINAL , 

MINIMUM 
AVG. THICKNESS 

D638 
173 lblin 
173 

198 Iblin 3 5 kglcrr 
194 35 

D638 
'13 x 
13 

22 % 
22 

D638 
3 24 lblin 
324 

414 lblin 
444 

691 c/o 
D638 

5 6 0  % 
5 6 0  718 

D1004 
27 kg 
27 
48 kg 

60 Ib 
60 

1 0 5  Ib 

72 Ib 33 kg 

127 Ib 58 kg 
76 34 

FIMS 101Ct2065 
D1204 

( 1  HR Q IOOC) +/-2 . o o  5% 
+I- 2 .  00 

A2 
2.00 96 

0.2 70 
0.0 
A2 
2.47 % 

7/10/98 
0 . 944 g/cc 

D3015 
D1603 
D1505 
D1693-B 
D1593/D751 

0. 940 p/cc 
Start 

80 mil 
76 

2.03 rnm 

1.92 
80 mil 2.03 
76 1.94 
81 2.05 

I 1 
TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 

-FOR TENSILE ELONGATION TEST GAUGE LENGTH= I .3  ON YIELD, 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

- TOMER: FLUOR DANIEL FERNALDlFERMCO DATE SHIPPED 
JOB NO. - 7920 
COM IM ENTS 

1 u I I 7 2 5  

I 
080333 



GSE 2061 Roll Test Data Report- - I I - I ROLL NO. AK-4282 FF I 

ROLL DIMENSIONS = & 1% 
I 

ROLL NUMBER: AI<-4282 FF 
PROD DATE: 07/12/98 
SHEET AREA: 8641 sq.ft. 

803 sq. meters 
LENGTH : 362 feet 

110 meters 
WIDTH : 23.87 feet 

7.3 meters 
' WEIGHT: 3546 pounds 

16 0 8 kilograms 

LOT NUMBER 2-40477 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
D1505 0.934 

MOISTURE % D570 0.09 
DENSITY g/cc : 

BRITTLENESS OC I D746 <-70 
MELT INDEX g/lO min. D1238 0.370 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

'ENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 

' I E W  ELONGATION 

'ENSILE BREAK STRENGTH 

D638 
3 1 I;g/cm 

31 
198 Ih/in 3 5 kglcm 
195 35 

D638 
13 x 
13 

21 5% 
21 

D638 
3 24 Ib/in 
324 

5 9 kglcm 

59 
429 Ib/in 77 kglcm 

428 76 
_ _  

M D -  

CD - 
K ELONGATION D638 

560 % 
560 

707 z 
691 M D -  

CD - 
M D -  

UNCTURE STRENGTH 
HRINKAGE 

CD - 
M D -  

VITIAL TEARING STREiVGTH 

ARBON BLACK DISPERSION 
ARBON B U C K  CONTENT 

SCR 
HICKNESS 

EOiMEMBRA N E  DENSITY 

NOMINAL 
M lNIMUM 
AVG. THICKNESS 

D1004 
60 ib 
60 

105 Ib 

27 kg 
27 
48 kg 

74 Ib 34 kg 

128 Ib 58 kg 
78 35 

F T M S  101C/2065 
D1204 

(1 HR Q IOOC) +/-2.00 R 
4-1- 2 . 00 

A2 
2.00- % 

0.2 R 
0.0 
A2 
2.45 z 

7/10/98 
0 .  944 s/cc 

D3015 
D1603 
D1505 
D1693 -B 

0. 940 g/cc 

Start . 1 5 0 0  hours 

D1533/D751 
80 mil 2.03 mm 
7 6  I. 92 

2.03 mm 80 mil 
76 1.94. 
81 2.05 

TEST NOTES: MD=iMACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= 1.3 ON YIELD. 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

.._'.A. !7 
OMER: FLUOR DANIEL FERNALD/FERMCO DATE SHIPPED 

)E NO. - 7920 -4- 

< I  

OMMENTS 
! I I V I I I ~ S  

.!. d I . j .$ 
I, % ' 080334 . .. 

. . . . ' \  k , . d  , 



GSE Roll Test Data Renort I * I ROLL NO. AK-4283 F1 

ROLL DIMENSIONS = &- 1% RESIN LOT INFORMATION 
~____ ~ 

ROLL NUMBER: AK-4283 FF 
PROD DATE: 0 7 / 1 1 / 9 8  
SHEET AREA: 8 4 7 4  s q . f t .  

788  sq. m e t e r s  
LENGTH : 3 5 5  fee t  

1 0 8  m e t e r s  
WIDTH: 2 3 . 8 7  feet  

7 . 3  m e t e r s  
WEIGHT: 3434  pounds 

1 5  5 8 k i l o g r a m s  

~~~ ~ 

LOT NUMBER 2 - 4 0 4 7 7  
RESIN TYPE 6 0 0  SERIES 

METHOD RESULT 
g/cc * D1505 0 . 9 3 4  

D570 0 . 0 9  

PROPERTY UNITS 
DENSITY 
MOISTURE % 
BRITTLENESS OC D746 < - 7 0  
YELT INDEX g/10 m i n .  D1238 0 . 3 7 0  

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
S H R I N m G E  

CD - 
M D -  

Y I E W  ELONGATION 

TENSILE BREAK STRENGTH 

1K ELONGATION 

INITIAL TEARING STRENGTH 

CARBON BLACK DISPERSION 
CARBON BLACK CONTENT 
GEOMEMBRANE DENSITY 
ESCR 
THICKNESS 

NOMINAL 
’ MINIMUM 

AVG. THICKNESS 

D638 
1 7 3  Ib/in 
1 7 3  

3 1 k:/cm 
3 1  

5 9 kg/cm 
5 9  

3 6 kglcr 1 9  9 lblin 
1 9 4  3 5  

D638 
2 1  A 
20 

1 3  x 
1 3  

D638 
4 1 6  Ib/in 
4 2 2  

654 % 
D638 

5 6 0  % 
5 6 0  6 9 5  

D1004 
2 7  kg 
2 7  
4 8  kg 

6 0  Ib 

105 Ib 
60 

74  Ib 3 4  kg 
7 5  3 4  

1 2 3  Ib 56  kg FTMS 101C/2065 
D1204 

( I  HR @ IOOC) 0 . 2  % 

0 . 1  
A2 

2 . 4 3  % 

7 / 1 0 / 9 8  
0 .  944 g/cc 

+/ -2  - 0 0  x 
+I- 2 . 0 0  

A2 
2 . 0 0  % - D3015 

D1603 
DlSOS 
D1693 -B  
D1593/D751 

0 .  940  g/cc 
Sta r t  

80  mil 
7 6  

2 . 0 3  rnm 
1 . 9 2  

8 0  mil 2 . 0 3  
76  1 . 9 4  
8 1  2 . 0 5  

r I I 

TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH=1.3 ON YIELD. 2 .5  ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

~ ~ 

JTOMER: FLUOR DANIEL FERNALD/FERMCO DATE SHIPPED 
JOB NO. - 7920 
COMMENTS 

:Up(11:s 

I 

080395 



GSE 

ROLL DIMENSIONS = & 1% 

2061 
Roll Test Data Report Y - ~  - 

I ROLL NO. AJS-4284 FF I 

RESIN LOT INFORMATION 

TEST NOTES MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= I 3 ON YIELD. Z 5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

ROLL NUMBER: AK-4284 FF 
PROD DATE: 07/i1/98 
SHEET AREA: 8474 sq.ft. 

788 sq. meters 
LENGTH : 355 feet 

108 meters 
WIDTH: 23.87 feet 

7.3 meters 
WEIGHT: 3540 pounds 

16 0 6 kilograms 

.-., 

LOT NUMBER 2-40477 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
g/cc * Dl505 0.934 

D570 e 0.09 
DENSITY 
MOISTURE % 
BRITTLENESS OC D746 C-70 
MELT INDEX g/lO min. D1238 0.370 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

I - ~ 

TENSILE YIELD STRENGTH D638 
CD - 
M D -  

CD - 
M D -  

YIELD ELONGATION 

TENSILE BREAK STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
SHRINKAGE 

CD - 
M D -  

INITIAL TEARING STRENGTH 

CARBON BLACK DISPERSION 
CARBON BLACK CONTENT 
GEOMEMBRANE DENSITY 
ESCR 
THICKNESS 

NOMINAL 
MINIMUM 
AVG. THICKNESS 

173 lblin 
173 

D638 
13 % 
13 

D638 
3 24 Ib/in 
324 

560 % 
560 

D638 

D1004 
60 Ib 
6 0  

FTMS 101CR065 1 0 5  Ib 
D1204 

( l H R @ I W C )  +/-2.00 % 
+/- 2. 00 

D3015 A2 
D1603 2.00 46 
D1505 
D1693-B 1500 hours 
D1593/D751 

8 0  mil 
76 

3 1 kg/cm 
31 

59 kjlcm 
59 

27 kg 
27 
48 kg 

0. 940 g/cc 
S t a r t  

2.03 mm 
1.92 

197 Ib/in 
191 

21 % 
22 

416 Ib/in 
354 

713 % 
606 

0.2 96 
0.1 
A2 
2.41 % 

7/10/98 
0 

80 mil 
76 
81 

3 5 kglcm 
34 

7 4 kg/cm 
63 

944 g/cc 

2.03 mm 

1.94 
2.05 

COMMENTS’ 
:UBI73 

080396 



GSE 

I ROLL NUMBER: AK-4285 FF 
l PROD DATE: 07/11/98 
1 SHEET AREA: 8474 s q . f t .  

788 sq.  meters 
LENGTH : 355 fee t  

108 meters 
WIDTH : 23.87 fee t  

7.3 meters 
WEIGHT : 3445 pounds 

15 63 kilograms 

Roll Test Data Report 
ROLL NO. AK-4285 FE 

- 
TEST NOTES MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 

-FOR TENSILE ELONGATION TEST GAUGE LENGTH= 1 3 ON YIELD. 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

I ROLL DIMENSIONS = & 1% RESIN LOT INFORMATION 

LOT NUMBER 2-40477 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
DENSITY g/cc - DlSOS 0.934 
MOISTURE % D570 c 0.09 

MELT INDEX g/lO min. D1238 0.370 
BRITTLENESS OC D746 <-70 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
S H RIN KA G E 

CD - 
M D -  

YIELQ ELONGATION 

TENSILE BREAK STRENGTH 

‘4K ELONGATION 

INITIAL TEA RING STRENGTH 

CARBON BLACK DISPERSION 
CARBON BLACK CONTENT 
GEOMEMBRANE DENSITY 
ESCR 
THICKNESS 

NOMINAL 
MINIMUM 
AVG. THICKNESS 

D638 
173 lblin 
173 

3 1 kglcm 
31 

201 lblin 3 6 kglcn 
194 35 

D638 
13 % 
13 

21 % 

22 
D638 

3 24 Iblin 
324 

5 9 kglcrn 
5 9  

408 Iblin 
430 

677 % 
D638 

560 % 
560 701 

D1004 
60 Ib 
60 
105 Ib 

27 kg 

48 kg 
. 27 

R U S  101CR065 
D1204 

( 1  HR @ 1OOC) 0.0 yo 
0.1 
A2 
2.39 % 

7/10/98 
0. 944 glcc 

+/-2.00 R 
+I -  2 . 00 

A2 
2.00 R 

D3015 
D1603 
Dl505 
D1693-B 
D1593/D751 

0.940 g/cc 

Sta r t  1500 hours 

80 .mil 2.03 
76 1.93 
81 2.05 

80 mil 
76 

2.03 rnm 
1.92 



GSE Roll Test Data Report w -  

ROLL DIMENSIONS = k 1% 
L 

ROLL NUMBER: AK-4286 FF 
PROD DATE: 07/11/98 
SHEET ILSEA: 8474 sq.ft. 

788 sq. meters 
LENGTH : 355 feet 

108 meters 
WIDTH: 23.87 feet 

7.3 meters 
WEIGHT: 3505 pounds 

1 5 9 0  kilograms 

RESIN LOT INFORMATION 

LOT NUMBER 2-40477 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
DENSITY g/cc ' D1505 0.934 - 
MOISTURE % D570 e 0.09 

MELT INDEX g/lO min. D1238 0.370 
BRITTLENESS OC D746 < - 7 0  

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

YIELD ELONGATION 

TENSILE BREAK STRENGTH 
CD - 
M D -  

CD - 
K ELONGATION 

M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
SHRINUGE 

INITIAL TEARIh'G STRENGTH 

CD - 
M D -  

CARBON BLACK DISPERSION 
CARBON R U C K  CONTENT 
GEOMEMBRANE DENSITY 
ESCR 
THICKNESS 

NOMINAL 
MINIMUM 
AVG. THICKNESS 

D638 
173 Iblin 
173 

D638 
13 46 
13 

D638 
3 24 lblin 
324 

D638 
560 % 
560 

D1004 

FTMS 10lC/2065 
D1204 

(1  HR @ 1000 

D3015 
D1603 
DlSOS 
D1693 -B 

60 Ib 
60 
105 Ib 

+ I - 2  . o o  % 
+I- 2 . 00 

A2 
2.00 % 

1 5 0 0  hours 

3 1 kglcm 
31 

59 kglcm 
59 

27 kg 
27 
48 kg 

0 . 940 g/cc 
Start 

D1593/D751 
8 0  mil 2.03 mm 

76 1.92 

203 lblin 
198 

22 46 
21 

433 Ib/in 
a39 

724 % 

715 

74 Ib 

122 Ib 
77 

0.0 % 

0.1 
A2 
2.41 % 

7/10/98 

80 mil 
76 
81 

3 6 kglcm 
35 

7 7 kglcrn 
78 

33 kg 
35 
56 kg 

0. 944 glee 

2.03 mrn 
1.93 
2.05 

r 1 I 1 

TEST NOTES: MD-MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= 1.3 ON YIELD. 2.5 ON BREAK 
ALL STIZENG??! VALUES RASED ON NOMlNAL THICKNESS 

OMER: FLUOR DANIEL FERNALDIFERMCO DATE SHIPPED 
JOB NO. - 7920 
COM.MENTS 'i 8 r 01 r .  

, ;I 080398 . . + ' . ' .  , ... . XlXI73 



GSE 

ROLL DIMENSIONS = & 1% 

Roll Test Data Report 

' RESIN LOT INFORMATION 

* I ROLL NO. AK-4287 FF 

LOT NUMBER 2 - 4 0 4 7 7  
R E S I N  TYPE 6 0 0  SERIES 

~~~ ~ 

ROLL NUMBER: AK-4287 FF 
' PROD DATE: 0 7 / 1 3 / 9 8  ' SHEET AREA: 8 4 7 4  sq.ft. 

7 8 8  sq. meters 
LENGTH : 3 5 5  feet 

1 0 8  meters 
WIDTH : 2 3 . 8 7  feet 

7 . 3  meters 
WEIGHT: 3 4 7 1  pounds 

1 5 7 4  kilograms 

PROPERTY UNITS METHOD RESULT 
g/cc * D1.505 0 . 9 3 4  

D570 0 . 0 9  
DENSITY 
MOISTURE % 
BRITTLENESS OC D746 <-70 
YELT INDEX g/10 min. D1238 0 . 3 7 0  

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
METRIC PROPERTY METHOD ENGLISH METRIC ENGLISH 

TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
SHRINKAGE 

CD - 
M D -  

YIELD ELONGATION 

TENSILE BREAK STRENGTH 

4 K ELONGATION 

INITIAL TEARING STRENGTH 

CARBON B U C K  DISPERSION 
CARBON BLACK CONTENT 
GEOIMEIMBRANE DENSITY 
ESCR 
THICIWESS 

NOMINAL 
MINIMUM 
AVG. THICKNESS 

~~~ ~ 

D638 
1 7 3  lblin 
1 7 3  

D638 
13  % 
1 3  

D638 
3 2 4  lblin 
3 2 4  

5 6 0  % 
5 6 0  

D638 

D1004 
6 0  Ib 
6 0  

F T M S  101CR065 105 Ib 
D1204 

( l H R @ l W C )  +l-'2.00 X 
+ / - 2 . 0 0  

D3015 A2 
D1603 2 . 0 0  % 
D1505 
D1693-B Is00 hours 
D1593/D751 

8 0  mil 
7 6  

3 1 kglcrn 2 3  8 Iblin 43 kglcm 

3 1  246  44  

2 1  5% 
20  

5 9  kglcm 429,  lblin 77 kglc 

5 9  4 1 1  

7 1 4  46 
6 7 7  

2 7  kg 77 Ib 35 kg 

2 7  7 6  3 5  
4 8  kg 1 2 6  Ib 57 kg 

0 . 3  % 

0 . 1  
A2 . 

2 . 4 2  % 
0 . 9 4 0  g/cc 0 . 944 glcc 

Start 7 / 1 7 /  9 8  

2 . 0 3  mrn 8 0  mil 2 . 0 3  
1 . 9 2  7 6 .  1 . 9 3  

8 1  2 . 0 5  

TEST NOTES. MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH = 1.3 ON YIELD, 1.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

JTOMER: FLUOR DANIEL FERNALDIFERMCO DATE SHIPPED 
JOB NO. - 7920 
COMMENTS 

000399 .us 1 7 3  



2061' Roll Test Data Report- - - l -  I 

ROLL DIMENSIONS == & 1% 

ROLL NUMBER: AK-4288 FF 
PROD DATE: 07/13/98 
SHEET AREA: 8474 sq.ft. 

788 sq. meters 

108 meters 

7.3 meters 
WEIGHT: 3536 pounds 

LENGTH : 355 feet 

WIDTH: 23.87 feet 

16 04 kilograms 

GSE 

RESIN LOT INFORMATION 

LOT NUMBER 2-40477 
RESIN TYPE 600 SERIES 

PROPERTY UNTTS M E T H O D  RESULT 
DENSITY g/cc - D1505 0.934 
MOISTURE % D570 c 0.09 
BRITTLENESS O C  D746 <-70 
MELT INDEX 9/10 min. D1238 0.370 

PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

rEiVSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 

YIELD ELONGATION 

rENSILE BREAK STRENGTH 

D638 
3 1 kg/cm 
31 

173 Ib/in 
173 

19 7 lblin 3 5 kg/cm 
193 34 

D638 
13 % 
13 

21 % 
20 

D638 
3 24 lblin 
324 

5 9 kglcm 
59 

27 kg 
27 
48 kg 

412 lblin 
378 

7 4 kg/cm 
68 

__  
M D -  

D CD - 
A K ELONGATION D638 

5 6 0  % 
5 6 0  

690 x 
630 M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
SHRINKAGE 

fNITIAL TEARING STRENGTH 

CD - , 

M D -  
CARBON B U C K  DISPERSION 
CARBON B U C K  CONTENT 
SEOMEiMBRANE DENSITY 
ESCR 
rHICKNESS 

NOMINAL 
MINIMUM 
AVG. THICKNESS 

D1004 
60 Ib 

105 Ib 
60 

72 Ib 32 kg 
73 33 

,127 Ib 58 kg FTMS 101CR065 
D1204 

(1  H R @  100C) + / - 2 . 0 0  k 
+/- 2 . 00 

A2 
2.00 % 

0.3 x 
0.1 
A2 
2.44 46 

7/17/98 
0 . 944 S I C C  

D3015 
D1603 
Dl505 
D1693-B 
D1593/D751 

0. 940 g/cc 
Start 

2.03 mm 
1.92 

1 5 0 0  hours 

80 mil 
76 

80 mil 2.03 mm 

76 1.93 
81 2.05 

~~~ 

TEST NOTES: MD=MACIlINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= 1.3 ON YIELD. 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

T O M E R :  FLUOR D A N I E L  FERNALD/FERMCO D A T E  SHIPPED 
IOB NO. - 7920 
COMMENTS 

3 X V I  I 7 3  



GSE Roll Test Data Report I ROLL NO. AK-4289 E 

1 ROLL DIMENSIONS = f I% RESIN LOT INFORMATION 

ROLL NUMBER: AK-4289 FF 
PROD DATE: 07/10/98 
SHEET AREA: 8474 'sq.ft. 

788 sq. meters 
LENGTH : 355 feet 

108 meters 
WIDTH: 23.87 feet 

7.3 meters 
WEIGHT: 3456 pounds 

. .  

15 68 kilograms 

LOT NUMBER 2-40477 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
DENSITY g/cc '* Dl505 0.934 
MOISTURE % D570 c 0.09 

MELT INDEX 9/10 min. D1238 0.370 
BRITTLENESS OC D746 C-70 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
SHRINKAGE 

CD - 
M D -  

Y I E W  ELONGATION 

TENSILE BREAK STRENGTH 

EA K ELONGATION 

INITIAL TEARING STRENGTH 

CARBON BLACK DISPERSION 
CARBON BLACK CONTENT 
GBVM EMBRA N E  DENSITY 
ESCR 
THICKNESS 

NOMINAL 
MINIMUM 
AVG. THICKNESS 

D638 
173 lblin 
173 

3 5 kglc 
34 

70 kl 6a 
33 kg 

49 kg 
34 

D638 
'13 % 
13 

22 % 
21 

D638 
3 24 lblin 
324 

5 9 kglcm 3 94 lblin 
59 3 74 

D638 
5 6 0  % 
5 6 0  

671 % 

628 
D1004 

27 kg 
27 
48 kg 

72 Ib 

109 Ib 
74 

60 Ib 
60 
105 Ib R U S  101CR065 

D1204 
( 1  H R Q  IOOC) +/-2.00 % 

+ I -  2 . 00 
A2 
2.00 % 

0.0 R 
0.0 
A2 
2.45 % 

0 .  0 . 940 g/cc 
' Start 7/17/98 

D3015 
D1603 
Dl505 CG 
D1693-B 
D1593/D751 

944 glcc 

2.03 
1.93 
2.04 

1500 hours 

2.03 mm 8 0, mil 
1.92 76 

81 

80 mil 
76 

I i I 
-5:- TEST NOTES: MD=MACHlNE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
, ..? -FOR TENSILE ELONGATION TEST GAUGE LENGTH = I . 3  ON YIELD. 2.5 ON DREAK 

ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

JSTOMER: FLUOR DANIEL FERNALDIFERMCO DATE SHIPPED 
JOB NO. - 7920 
COMMENTS . . .  :uut1:3 



20Gl 
GSE - -  

a Roll Test Data Report -.r. 
ROLL NO. AK-4290 FF 

ROLL DIMENSIONS = & 1% 

ROLL NUMBER: AK-4290 FF 
PROD DATE: 07/10/98 
SHEET AREA: 8641 sq.ft. 

803 sq. meters 
LENGTH : 362 feet 

110 meters 
WIDTH : 23.87 feet 

7.3 meters 
WEIGXT: 3545 pounds 

1608 kilograms 

I RESIN LOT INFORMATION I 
LOT NUMBER 2-40477 
RESIN TYPE '600 SERIES 

METHOD RESULT 
D1505 0.934 

PROPERTY UNITS 
DENSITY g/cc ' - 
MOISTURE % D570 c 0.09 

MELT INDEX g/10 min.'D1238 0.370 
BRITTLENESS OC D746 C-70 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

YIELD ELONGATION 

TENSILE BREAK STRENGTH 
CD - 
M D -  B CD - 

4 K ELONGA TION 

M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
SHRINKAGE 

CD - 
M D -  

INITIAL TEARING STRENGTH 

CARBON BLACK DISPERSION 
CARBON BLACK CONTENT 
GEOMEMBRANE DENSITY 
ESCR 

D638 
173 Ib/in 
173 

D638 
13 % 
13 

D638 

D638 

D1004 

FTh4S 101C/2065 
D1204 

(1  H R Q  100C) 

D3015 
D1603 
D1505 
D1693-B, 

560 % 
560 

60 Ib 
60 
195 Ib 

+/-2.00 x 
+I- 2 . 00 

A2 
2.00 % 

3 1 kg/crn 194 lblin 3 5 kglcm 
31 190 34 

22 % 
21 

5 9 kg/crn 43 6 Ib/in 7 8 kg/cm 
59 428 76 

741 % 
723 

27 kg 73 Ib 3 3  kg 

4 8  kg 124 Ib 56 kg 
27 73 33 

0.0 % 
0.0 
A2 
2.47 % 

0 . 940 g/cc 0. 944 glcc 
Start 7/17/98 

2.03 mm 
THICKNESS D1593/D751 

80 mil 2 . 03 mrn 80 mil 
76 1.92 76 1.93 

NOMINAL 
MINIMUM 
AVG. THICKNESS 81 2.04 

TEST NOTES MD=MACHINE DIRECTION CD-CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= 1.3 ON YIELD. 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

ATOMER: FLUOR DANIEL FERNALD/FERMCO DATE SHIPPED 
JOB NO. - 7920 
COMMENTS 

2fIl8l73, 

080482 
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Ifoll Test Data Report 
ROLL NO. AK-4291 FF 

GSE 

ROLL DIMENSIONS = k 1% I 
ROLL NUMBER: AK-4291 FF 
PROD DATE: 07/12/98 
SHEET AREA: 8474 s q . f t . .  

788 sq. meters 
LENGTH : 355 fee t  

108 meters 
WIDTH: 23.87 fee t  

7.3 meters 
WEIGHT: 3440 pounds 

1 5 6 0  kilograms 

I 

RESIN LOT INFORMATION 

LOT NUMBER 2-40477 
RESIN TYPE 600 SERIES 

~~ ~ ~~ 

PROPERTY UNITS METHOD RESULT 
DENSITY g/cc .. D1505 0.934 
MOISTURE % D570 c 0.09 

MELT INDEX g/10 min.  D1238 0.370 
BRITTLENESS OC D746 C-70 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD . ENGLISH METRIC ENGLISH METRIC 

TENSILE YIELD STRENGTH D63 8 
CD - 173 lblin 31 kglcm 2 04 Iblin 3 6 kglcm 
M D -  173 31 197 35 

CD - 13 % 20 % 

M D -  13 21 

CD - 3 24 lblin 5 9 kglcm 3 92 lblin 70 tglcc 

YIELD ELONGATION D638 

TENSILE BREAK STRENGTH D6 3 8 

75a M D -  324 5 9  419 
4K ELONGATION D638 

CD - 560 % 652 % 

M D -  560 687 
INITi4L TEARING STRENGTH D 10 0 4 

CD - 60 Ib 27 kg 76 Ib 35 kg 
M D -  60 27 73 33 

CD - ( I  H R  Q 1OOC) +I -  2 . 0 0 % 0.3 % 
M D -  +I-  2.00 0.0 

PUNCTURE STRENGTH F T M S  101CR065 105 ib 48 ky 128 ib 58 kg 

SHRiNKAGE D1204 

CARBON BLACK DISPERSION D3 0 15 A2 A2 
CARBON BLACK CONTENT D1603 2.00 % 
GEOMEiMBR4 NE DENSITY D1505 0. 940 g/cc 0.944 glcc 

ESCR D1693-B 1500 hours Star t  7/17/98 
THICKNESS D1593/D751 

2.44 % 

NOMINAL 80 mil 2.03 mrn 80 mil 2.03 
MINIMUM 76 1.92 76 1.92 
AVG. THICKNESS 81 2 .05  

r I 7 
TEST NOTES: MDtMACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 

-FOR TENSILE ELONGATION TEST GAUGE LENGTH I . 3  ON YIELD. 1.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

~~ 

~ .TOMER: FLUOR DANIEL FERNALD/FERMCO 
JOB NO. - 7920 
COMMENTS 

:WIPI( 

DATE SHIPPED 



GSE Roll Test Data R e p w e  *. 2 O G P  ~ 

ROLL NO. AK-4292 FF 

ROLL DIMENSIONS = f 1% 

ROLL NUMBER: AK-4292 FF 
PROD DATE: 07/12/98 
SHEET AREA: 8474 s q . f t .  

788 sq. meters 
LENGTH: . 355 fee t  

108 meters 
WIDTH : 23.87 fee t  

7.3 meters 
WEIGHT: 3492 pounds 

1584 kilograms 

LOT NUMBER 2-40477 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
DENSITY cl/cc ' D1505 0.934 - 
MOISTURE % D570 c 0.09 

MELT INDEX g/10 min. D1238 0.370 
BRITTLENESS OC D746 <-70 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

rEiVSILE YIELD STRENGTH D6 3 8 
3 6 kgkm 204 Ib/in CD - 173 lblin 3 1 kg/cm 

M D -  173 31 197 35 

CD - 13 90 20 x 
M D -  13 21 

VELD ELONGATION D638 

'ENSILE BREAK STRENGTH D6 3 8 
CD - 3 24 lblin 5 9 kgkm 3 9 1 Ib/in 7 0 kg/cm 
M D -  324 59 430 77 

CD - 560 % 655 x 
M D -  560 706 

CD - 60 Ib 27 kg 76 Ib 35 kg 

'UNCTURE STRENGTH FTMS lOlCRO65 105 Ib 48 kg 126 Ib 57 kg 
;HRINKAGE D1204 

K ELONGATION D638 D 
NITIAL. TEARING STRENGTH D10 04 ~ 

M D -  60 27 74 33 ~ 

I 

CD - ( l H R @ I O O C )  +/-2.00 45 0.3 96 
M D -  +I-2.00 0.0 

:ARBON BLACK DISPERSION D3 0 15 A2 A2 
XRBON BLACK CONTENT D1603 2.00 x 2.41 x 
XOMEMBRANE DENSITY Dl505 
X C R  D1693-B 1 5 0 0  hours Sta r t  7/17/ 9 8 
"HICKNESS D1593/D751 

0 .940 g/cc 0. 944 g/cc , 

2.03 mm 80 md 2.03 mm NOMINAL 80 mil 
MINIMUM ' 76 1.92 76 1.92 
AVG. THICKNESS 81 2.05 

TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= 1.3 ON YIELD. 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

I 

OMER: FLUOR DANIEL FERNALD/FERMCO DATE SHIPPED 
- 7920 

:OMM ENTS 
xrd I 7 3  



GSE Roll Test Data Report 1 ROLL NO. AK-4293 FF 

I ROLL DIMENSIONS 2: f 1% 

ROLL NUMBER: AK-4293 FF 
PROD DATE: 07/12/98 
SHEET AREA: 8474 sq.ft. 

788 sq. meters 
LENGTH : 355 feet 

108 meters 
WIDTH: 23.87 feet 

7.3 meters 
WEIGHT: 3463 pounds 

1571 kilograms 

RESIN LOT INFORMATION 

LOT NUMBER 2-40477 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
DENSITY g/cc : D1505 0.934 
MOISTURE % D570 c 0.09 

MELT INDEX g/10 min. D1238 0.370 
BRITTLENESS OC D746 C-70 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TENSILE YIELD STRENGTH D63 8 
CD - 173 lblin 3 1 kglcrn 192 lblin 3 4 kglcrn 
M D -  173 31 185 , 33 

CD - 13 % 22 % 
M D -  13 23 

CD - 3 24 lblin 59 kglcrn 3 8 6 Ib/in 
M D -  324 59 384 

CD - 560 % 682 A 
M D -  560 668 

CD - 60 Ib 27 kg 76 Ib 34 kg 

PUNCTURE STRENGTH FTMS 101C12065 105 Ib 48 kg 121 Ib 5 5  kg 
SHRINKAGE D1204 

YIELD ELONGATION D638 

TENSILE BREAK STRENGTH D6 3 8 

% 4K ELONGATION D638 

INITIAL TEARING STRENGTH D 1 0 0 4 

M D -  60 27 73 33 

CD - (IHR@IOOC) +1*2.00 % 0.1 x 
M D -  +I -  2 . 00 0.0 

CARBON B U C K  DISPERSION D3 0 15 A2 A2 
CARBON BLACK CONTENT D1603 2.00 % 2.39 % 

ESCR D1693-B 1500 hours Start 7/17/98 
THICKNESS D1593/D751 

80 mil 

GEOMEMBRANE DENSITY D1505 0. 940 s/cc 0 .  944 g/CC 

2.03 NOMINAL 80 mil 2.03 nun 
MINIMUM 76 1.92 76 1.93 
AVG. THICKNESS 81 2.05 

I 1 I 
TEST NOTES. MD=MACHINE DIRECTION CD-CROSS DIRECTION ESCR START DATE IS GIVEN 

-FOR TENSILE ELONGATION TEST GAUGE LENGTH=1.3 ON YIELD, 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

JTOMER: FLUOR DANIEL FERNALD/FERMCO DATE SHIPPED 
JOB NO. - 7920 
COMMENTS 

0804BdS 
m I 7 3  



GSE 
ROLL NO. AK-4294 FF 

ROLL DIMENSIONS = k 1% 
1 

ROLL NUMBER: AK-4294 FF 
PROD DATE: 07/12/98 
SHEET AREA: 8474 s q . f t .  

788 s q .  meters 
LENGTH : 355 f e e t  

108 meters 
WIDTH: 23.87 f e e t  

. 7.3 meters 
WEIGHT: 3552 pounds 

1611 kilograms 

RESIN LOT INFORMATION 

LOT NUMBER 2-40477 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
DENSITY g/cc  : D1505 0.934 

D570 e 0.09 MOISTURE 0, 

BRITTLENESS OC D746 <-70 
MELT INDEX 9/10 min. D1238 0.370 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

rENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 

YIELD ELONGATION 

rENSILE BREAK STRENGTH 

M D -  

CD - 
K ELONGATION 

M D -  

CD - 
M D -  

DUNCTURE STRENGTH 
SHRINKAGE 

CD - 
M D -  

INITIAL TEARING STRENGTH 

CARBOLV BLACK DISPERSION 
:ARBON BLACK CONTENT 
SEOMEMBRANE DENSITY 
FSCR 
I"HIChWESS 

NOMINAL 
MINIMUM 
AVG. THICKNESS 

D638 
173 Ib/in 
173 

D638 
13 x 
13 

D638 
3 24 Iblin 
324 

560 % 
560 

D638 

D1004 
60 Ib 
60 

FTMS 101C12065 1 0 5  Ib 
D1204 

( IHR@lOOC) +/-2.00 % 
+/- 2 . 00 

D3015 A2 
D1603 2.00 x 
D1505 
D1693-B 15 0 0 hours 
D1593/D751 

80 mil 
76 

3 1 kgkm 19 8 Ib/in 3 5 kgtcm 
31 176 31 

22 x 
22 

3 8 5 Ib/in 6 9 kglcm 
354 63 

5 9 kg/cm 
59 

707 R 
640 

27 kg 
27 
48 kg 

70 Ib 
71 
111 Ib 

32 kg 
32 
50 kg 

0.1 % 
0.0 
A2 
2.36 x 

0 . 940 gtcc 0. 943 glcc 
S t a r t  7/17/98 

2.03 rnm 80 mil 2.03 mm 
1.92 76 1.93 

81 2.05 

TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= I . 3  ON YIELD, 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

I 

OMER: FLUOR DANIEL FERNALDIFERMCO DATE SHIPPED - 7920 
ZOMMENTS 

m173 

0 e, 0 4.4b 6 



Roll Test Data Report 
ROLL NO. AK-4295 F 

GSE 

I 'I ROLL DIMENSIONS == & 1% 

ROLL NUMBER: AK-4295 FF 
PROD DATE: 07/13/98 
SHEET AREA: 8474 sq.ft. 

788 sq. meters 
LENGTH : 355 feet 

108 meters 
WIDTH: 23.87 feet 

7.3 meters 
WEIGHT: 3495 pounds 

1585 kilograms 

RESIN LOT INFORMATION 

LOT NUMBER 2-40477 
RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
DENSITY g/cc ' Dl505 0.934 - 
MOISTURE % D570 c 0.09 
BRITTLENESS OC D746 C-70 
MELT INDEX .g/10 min. D1238 0.370 

ASTM ORDER MINIMUMS . ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
YIELD ELONGATION 

M D - ,  
TENSILE BREAK STRENGTH, 

CD - 
M D -  

CD - 
M D -  

CD - 
MD.- 

PUNCTURE STRENGTH 
SHRINKAGE 

. M K  ELONG.4TION 

INITIAL TEARING STRENGTH 

CD - 
M D -  

CARBON BLACK DISPERSION 
CARBON R U C K  CONTENT 
GEOMEMBRANE DENSITY 
ESCR 
THICKNESS 

NOMINAL 
MINIMUM ' 
AVG. THICKNESS 

D638 
173 lblin 
173 

D638 
1 3 %  . . 
13 

D638 
3 24 Iblin 
324 

560 % 
560 

D638 

D1004 
60 Ib 
60 

R U S  101CR065 1 0 5  Ib 
D1204 

( lHR@IOOC)  +/-2.00 % 
+I-  2.00 

D3015 A2 
D1603 2.00 % 
Dl505 
D1693-B 15 0 0 hours 
D1593/D751 

80 mil 
76 

3 1 kgicrn 
31 

59 kglcm 
59 

27 kg 
27 
48 kg 

0. 940 glcc 
Start 

2.03 mm 
1.92 

195 lblin 3 5 kglc 
194 35 

21 % 
20 

42 7 lblin 
414 

736 R 
688 

74 Ib 33 kg 

127 Ib 58 kg 
75 34 

0.1 x 
0.1 
A2 
2.33 % 

7/17/98 
0 943 glcc 

80 mil 2.03 
76 1.93 
81 2.05 

I 1 
TEST NOTES: MD=MACHINE DIRECTION CD-CROSS DIRECTION ESCR START DATE IS GIVEN 

-FOR TENSILE ELONGATION TEST GAUGE LENGTH= 1.3 ON YIELD, 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

-STOMER: FLUOR DANIEL FERNALDIFERMCO DATE SHIPPED 
JOB NO. - 7920 
COMMENTS 

-W17L$ 



GSE 
ROLL NO. AK-4296 FF 

ROLL DIMENSIONS = f 1% 

ROLL NUMBER: AK-4296 FF 
PROD DATE: 07/13/98 
SHEET AREA: 8474 sq.ft. 

788 sq. meters 
LENGTH : 355 feet 

108 meters 
WIDTH: 23.87 feet 

7.3 meters 
WEIGHT: 3608 pounds 

1637 kilograms 

RESIN LOT INFORMATION 

LOT NUMBER 2-40477 
. RESIN TYPE 600 SERIES 

PROPERTY UNITS METHOD RESULT 
g / c c  ' D1505 0.934 

D570 e 0.09 
DENSITY 
MOISTURE % 
BRITTLENESS O C  D746 C-70 
PELT INDEX g/lO min. D1238 0.370 

ASTM ORDER MINIMUMS ACTUAL TEST VALUES 
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC 

TENSILE YIELD STRENGTH 
CD - 
M D -  

CD - 
M D -  

CD - 

YIELLI ELONGATION 

TENSILE BREAK STRENGTH 

M D -  D CD - 
4 K ELONGATION 

M D -  

CD - 
M D -  

PUNCTURE STRENGTH 
SHRINhXGE 

CD - 
M D -  

INITIAL TEARING STRENGTH 

CARBON BLACK DISPERSION 
CARBON BLACK CONTENT 
GEOMEMBRANE DENSITY 
ESCR 
THICKNESS 

NOMINAL 
MINIMUM 
AVG. THICKNESS 

D638 

D638 

D638 

D638 

D1004 

m s  101C/2065 
D1204 

( I  H R @  1006) 

D3015 
D1603 
D1505 
D1693-B 
D1593/D751 

173 lblin 
173 

13 % 
13 

3 24 lblin 
324 

560 % 
560 

6 0  Ib 
60 
105 Ib 

t-1-2.00 % 
+/- 2 . 0 0 

A2 
2.00 A 

1500 hours 

80 mil 
76 

3 1 kglcm 
31 

2 0 1 Iblin 3 6 kglcrn 
197 35 

21 A 
20 

5 9 kg/cm 
59 

27 kg 
27 
48 kg 

0. 940 g/cc 
Start 

2.03 mm 
1.92 

4 12 lblin 7 4 kglcrn 
396 71 

676 % 

649 

75 Ib 34 kg 

129 Ib 58 kg 
77 35 

0.1 % 
0.1 
A2 
2.32 % 

7/17/98 
0. 943 glcc 

80 mil 2.03 mm 
76 1.93 
81 2.05 

TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN 
-FOR TENSILE ELONGATION TEST GAUGE LENGTH= 1.3 ON YIELD, 2.5 ON BREAK 
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS 

TOMER: FLUOR DANIEL FERNALDIFERMCO DATE SHIPPED 
7920 JOB NO. - 

080488 COMMENTS ma I 7 3  

. .  
. I I  , . ' ,  

I . ,.. , ~ . 
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2061 

19 March 1998 

Fluor Daniel Fernald 
7400 Wdey Road 
Fernald, OH 4503 

Ann: Kathy Fisher 

RE: C e d c a t i o n  for the F m c o  Project 
GSE Project Number C1269 

19 103 Gundla Road 
Houston. leror 77073 
600-435-2008 
281 -1u-85& 
k iel.87WIO 

. .  ... .. . 000416 



Property . Test Method' 
Minimum Thickness', mil ASTM D 751, D 1593, 

D 5 199 or GRI GM8' 

ASTM D 792 (B) 
or D 150s 

ASTM D 1603, modified 

ASTM D 3015 

Type IVs 2 ipm 
NSF 54 modified 

arbonilack Content, YO 

Strcngth at Yield, Ib/in 

Strength at Break', Ib/in 

Elongation at Yield, % 

Elongation at Break', % 

0 Carbon Black Dispersion 

Tensile Properties: 
(each direcrion) 

( I  .3,' gauge length) 

(23" gauge length) 

ASTM D 1004 

FTMS IO1 Metliod 2065 

ASTM D 1693 (0) 

ASTM D 1204 
( I  hr. at 100 "C) 

ear Resistance, Ib 

Puncture Resishnce, Ib 

ESCR, hours 

Dimensional Stability, % change 

OSE uilha kd eguipncrl md @ura  WfJCh aubla c f l d i v a  a i d  eoonadul ~ r m r l l o n  

19 

m 

30' 40 60 100 
27 36 54 90 

0.940 0.940 0.940 0.940 

2.0 2.0 2.0 2.0 

A2 A2 A2 A2 

65 86 I30 173 ' 216 
(38) 162 (50) 243 (75; 324 . -  (100) ' '405 (125) 

( 1 20) 500 (120) 560 (120: 560(120) "560(120) 

13 13 13 13 I' 13 

22 30 45 60 L 75 

39 52 80 130 

I500 1500 I500 I500 

f 2  *2 f 2  f2 

lhil U.0 prducl will m i h n  lo apcclflcillom b w d  on llio udcd rm. Son# tart prooedura hive  been 



[his is to cerufy that Product 120 1 , a nonwoven polypropylene geotextile produced by Synthetic 
ndustries ulll meet the following cenifiable minimum average roll values when tested in 

he mean min 
er ASTM test methods. A minimum average roll value is calculated as 

deviations, yielding a 97.5 percent confidence level. 

ROPERTY TEST METHOD U.S. W T S  S.I. UMTS 

rensiie Strength ASTM D-4632 300 Ibs ' 1335 N 

Zlongation ASTM D-4632 50 Yo J 50 Yo 

rrapezoidal Tear ASTM D-4533 115 lbs ' J  510 N 

n Burst ASTM D-3786 

. x e  Strength ASTM D-4833 

40s ASTM D-475 1 

?etmittivity ASTM D-4491 

?ermeability ASTM D-4491 

?low Rate ASTM D-4491 

Sincereiy, 

. .  , ... . . L _ '  ,. .... ... ,-._.,..- , 

600 psi .J 4130 Kpa 
c 

180 lbs J 800 N 

100 US Standard Sieve J' 0.150 IZITI 

I 

1.0 sed d 1.0 sed 

3055 lpm/m2 

7 0 %  J 70 Yo 

' . '.jL.... .. i .. .. -a- 

Synthetic Industries, Inc. 
4019 industry Drive Post mice Box 22788 Chattanooga, Tennessee 37422 USA 
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‘ m e t l c  Praductr Dlvhlon 

19103 Gundle Rd 
HoustonTX 77075 

Project: Any project Job: Any Job 

L h g  Technology Inc 

BoL: XXXXXXX PO--= 

This is to cerufjl that Product 1291, a nonwoven polypropylene geotextile produced by Synthetic 
Industries will meet the following certifiable minimum average roll values when tested in 
accordance With the proper ASTM test methods. A minimum average roll value is calculated as 
the mean minus two standard deviations, yielding a 97.5 percent confidence level. ns geotexde 
has been contin 

PEYSI 
Weight 

. 

eaed for the presence of needles and none were detected. 

Thickness 

Tensile Strength 

Elongation 

ezoidal Tear 

n Burst 

Puncture Strength 

AOS 

Permi#ivity 

- Permeability 

Flow Rate 

U V Resistance 

TEST METHOD 
ASTM D-5261 

ASTM D-5199 

ASTM D-4632 

ASTM D-4632 

ASTM D-4533 

ASTM D-3786 

ASTM D-4833 

ASTM D-4751 

ASTM D-4491 

ASTM D-4491 

ASTM D-4491 

ASTM D-4355 

U.S. L m s  S.I. UNITS 
12,o oz/yd2 J 405 s/m2 

115 d s  2.9 mm 

3 10 lbs 1375 N 

50 % 50 Yo 

120 Ibs 530 N 

620 psi 4270 Kpa 

210 lbs 930 N 

100 US Standard S i m  0.150 

0.8 sec‘ 0.8 sec‘ 
. .  . .  

.. .- 

6 ’  - 
(.” ..* . 

Kent A Snyder 
Technical Superintendent 
Performance Nonwovens Division 



is is to ceruf) that Product 1341, a nonwoven polypropylene geotextile produced by Synthetic 
duSrnes will meet the following c e d a b l e  minimum averaze roll values when tested in 
cordance With test methods. A minimum average roll value is calculated as 

of needles and none were detected. 

. 

a 97.5 percent coddence level. This geotexde 

eight 

uchess 

:mile Strength 

p--?tion 

oidal Tear B 
ullen BWS 

lncplre Strength 

3s 

rmitrivity 
meabrlity 

sw Rate 

V Resistance 

TEST METHOD 
ASTM D-5261 

ASTM D-5 199 

ASTM D4632 

ASTM D4632 

ASTM D3533 

ASTM D-3786 

ASTM D-4833 

ASTM 0-475 1 

ASTM D-4491 

ASTM D-4491 

ASTM D-4491 

ASTM D4355 

acerely, 

Dt A Snyder 
:chnical Superintendent 
:rformance Nonwovens Division 

U.S. GTNITS 
12.5 oidyd’ 

125 m i I s  

325 Ibs 

50 Yo 

125 Ibs 

650 psi 

220 Ibs 

100 US Standard Sieve 

0.8 sed 

0.29 d s e c  

60 gdft 

70 % 

S.I. UMTS 
420 gim’ 

3.1 mm 

1445 N 
50 % 

555  N 

4480 Kpa 

975 N 

0.150 mm 

0.8 sed 

0.29 d s e c  

2440 lprn/rnz 

70 Yo 

7 -  
. . .. 

Synthetic Industrh, Inc. 
401 9 Industry Drive Post Office Box 22788 Chattanooga. Tennessee 37422 USA - .  .-- -1- - . . . -. .-- --.- . . I-- *... -, * 



MATERlAL QUALrrY TEST METHOD' TEST 
PARAMETER' FREQUENCY' 

CERTIFIED 
VALUE' 

Bentonite' Swell lnduc ASTM D 5890 50 tonncs 24 mb2g  min. 
Fluid Loss ASTM D 589 1 50 t O M e S  ' 18mLmax. 
Moirmrr Content ASZM D 2 1 6  50 tonncs IO percent typical. 
Parrick Type: ASM D421 50 t0Ma lW/.typical-#10 

Bentomat CL 

Index flux" [ A S l M  D 5887 !Weekly 11 x 10' m'/m'/sa 
15 x 1 0 - ~  cm/s= hSTM D 5084 I weeklv I 

Granular'- 1% typi& - #QOo 
h t o a i t c  Wh'  ASIM D 5993 40,000 4 ft 0.75 IWsq A 
Moisaat Content' IASlM D 4643 40.0oO sq ft 25 pacent typical 
Grab S m g t h '  IASThi D 4632 200.000 sq A 120 Ibs for CL 
Pal Sma' IASTM D 4632 40,000 sq A 15 Ibs 
lndex Flux" IASTM D 5887 or E% Weekly I x lo-' m'/m'/sec 

Bentomat DN 

kntomat  ST 

PCZTIlCdbiIity" i ASTM D 5084 or E96 'Week& 5 x 1O'"cm/sec 
Bentonite M d A r c a '  I A m  D 5993 40,000 sq ft 0.75 IWsq A 
Moiaure Contmt' ASlMD4643 40,000 sq A 25 pacent typical 
Grab Slmqth' ASiM D 4632 200.000 sq A 150 lbs for DN 
Peel Smlgrh' ASTM D 4632 40,000 sq A 15 Ibs 
I n k  F l u x ' O  ASTM D 5887 W d Y  1 x 10' m'/mL/feC 

Bentonite M d A r t a '  IASTM D 5993 140.000 sa A 0.75 1Ww A 
Pcrmeability'O ASTM D 5084 ( W W  5 x 10-~cm/sec 
- _ -  _ _  
Moinun ContenP 
Grab Strength' 
Peel sornmh' 

A m D 4 6 4 3  '40:000 4 . A  25 percent typical 
ASl?vl D 4632 200,000 sq ft 90 Ibs for ST 
ASTM D 4632 40.000 sa4 I15 lhs 
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SUPPLIER DOC 
20102 1 X CONTRACTNUMBER.: FSC-614 IREV.: o IDATE: JUIY 29.1998 

7400 WILLEY ROAD, MAILSTOP 52-7; TRAILER NO. 504 
HAMILTON, OHIO 45013-9402 

NO COMMENTS ___ COLIXWTS ATTACliED 

RESUBMIT ENTIRE DOCUMENT NUMBER AS: OR RESUBMIT CHANGED DOCUMENT PAGES AS: DOC. NO.: 

INF - INFORMATIdN/RECORD B - MINOR COMMENTS - REVISE & RESUBMIT 



FLUOR DANIEL FERNALD 

SOUTHEW WASTE UNITS (SwVs) EXCA VATION/ 

Project Nos. 201 02/20402; Contract No. FSC-614 
ON-SITE DISPOSAL FACILITY (OSDF) (PHASE II) PROJECT 

SUPPLIER SUBMITTAL No.: 20102-614-02605-1 (Rev. 0) 

RESIN SUPPLIER'S QUALITY CONTROL CERTIFICATES, 
MANUFACTURER'S RESIN TEST RESULTS, & 

CERTIFICATION OF COMPLIANCE 
Sections 02605-1.04.B.1, -1.04.B.2, & -1.04.C ' 

Ferneld Site Office. PO Box 249 Ross. Ohlo 45061-0249 513.648.3402 Fax 648.3407 
7851 Palace Drive Cincinnah. Ohio 45249 513.489.6789 Fax 489.7208 

8200 Seville Road Lodi. OPio 44254 330.948.1494 Fax 948.1933 



0 7 / 2 8 / 9 8  l6:24 FAX 412 483  0577 LEE SUPPLY CO. 
P .  . . . . .  . . ,  , ...... . . . . .  . 

. .  

' .  . 

SrnPED To: 

QUANmY!'. 



07/28 , '06  TLE l6:?5 FAX 4 1 2  4 8 3  0577 LEE SUPPLS C O .  
.%'d #lo1 

. a  . .  ' .  . . . . _ ,  

PkILLIPS DRISCOPIPE - 

cusrom LEE SUPPLY 

CUSTOMER 6- 0888 

'PRODUCT: 6" DR 11 1000 

. .  
. '  ' 

. .  
MAX, WALL 
. .  

YIN. OD. 

Max 0.0. . 

MIN. BUFIST 

MAX. o u m  

HAGERST0 W N  

'\ .3477 

3661 

0.053 

0.09 0 

11 

I 

@lo00 

01 



a 

m-4802 
71flS43 
R E t 3  
O W 0  7/98 
PSPX 2503 
190200 US. 

\a192 Wovmrs ** 
3% 6/19 MIS 

K s t 3  G/CC 

Fox COA quastions tall Sharon Robinatte, 3x3-47s-3625 

*+  NaminaL Value (not tasted en each loc) 

cc:  QA-File-RC 

Reg. U.S. Pat. O f f .  

I 

08842'7 



DF PROJECT Nd5.i .' 20102 X CONTRACT NUMBER.: FSC-614 SUBMITTAL NO.: 02605-2 
20402 

.. 
REV.: 0 DATE: August 6. 1998 PAGE I OF -I 

FlED FOR CONSTRUCTION A - ACCEPTED DOCUMENT - CONFORMS I CFC-ik RhiATlONlRECORD I B - MINOR COMMENTS - REVISE dr RES 

KVM: PEI'RO ENVIKONMEN'IAL 'I'ECtINOLOtilES, INC. . 
7400 WILLEY ROAD, MAILSTOP 52-7; TRAILER NO. 504 
IWILTON.  OH10 45013-9402 

'1'0: FDF ENtilNEERINti /CONS'I'~U~l' l~N WCUMENI CON'IBOL. MS 52-7 

% 
istribution MS Distribution MS 

ikc Godber (Approver) 64 ECDC 52-7 

NCC Schwcitzcr 64 VcrnTaylor 52-0 

m Jenkins 64 

an Bodine 

CFC DISTRIBUTION 
Distribution MS Distribution MS 

Jim Jenkins 64 OSDF Station 64 

UNCC Schwcitzcr 64 ECDC 52-7 

Mike Godbcr 64 VcrnTaylor 52-0 

Dan Bodinc 38 



FLUOR DANIEL FERNALD 

c 
'Y 

SOUTHERN WASTE UNITS (SWUs) EXCAVATION/ 

Project Nos. 201 02120402; Contract No. FSC-614 
ON-SITE DISPOSAL FACILITY (OSDF) (PHASE I .  PROJECT 

SUPPLIER SUBMITTAL No.: 20102-614-02605-2 (Rev. 0) 

TEST GAUGE CALIBRATION DOCUMENTATION 
Section 026053.05.B.7 

August 6, 1998 

orate and Resubmit 

Fzrnx l  5ite.Office PO Box 24.9 Ross, Ohio 45061-EJ9 *.513.648.3402 f ax  648.3407 
7851 Palace Drive Dnctnnah, Ohio 45249 513 489.6789 Fax 489.7208 

8200 Seville Road Lodi, Ohio 44254 330.948. I494 Fax 948.1933 



Jau The Jay Industrial Technologies Group, 

CERTIFICATE OF ACCURACY 
CUSTOMER: 
PETRO ENVIROMENTAL TECHNOLOGIES INC. SALES ORDER NO. J 003287 
7851 PALACE DRIVE 
CINCINNATI, OHIO 45247 

STANDARDS INSTRUMENT 
TRACEABLE TO N.I.S.T. CERTIFIED 

DESCRIPTION DIGITAL MAN PRESSURE GAUGE 
MANUFACTURER MERIAM 
MODEL NO. DP2OOOl 45 1279 AS 04 L. 
RANGE 0- 75 PSI 
ACCURACY . 1% .5 % FULL SCALE 
SERIAL NUMBER D 1205E 15 N/A 
DATE CERTIFIED 02-20 - 98 08 - 04- 98 
N.I.S.T. NO. 822/MET57 

ASHCROFT 

0-30 PSI 

98-2678 

.2 PSI 
75 F. 

MINOR DIV. 
AMBIENT TEMP. 
BARAMEfRlC PRESS. 30.16 IN. HG. -_  RELATIVE HUMIDITY 54 % 

VALUED 
APPLIED INDICATED DEVIATION 

PSI PSIG 
0 0 

6 
9 
12 - 

15 
18 
21 
24 

3 
6 
9 
12 
15 

18 
21 
24 

2 7  27 
30 30 

NO READABLE ERROR 
NO READABLE ERROR 
NO READABLE ERROR ~ ~ ~~~~ ~ 

N O  READABLE ERROR - 
NO 
NO 
NO 
NO 

- 
- 
NO READABLE ERROR 
NO READABLE ERROR 
NO READABLE ERROR 

USING STANDARDS TRACEABLE TO THE N.I.S.T.. THIS INSTRUMENT IS CERTIFIED 
TO BE ACCURATE WITHIN A MAXIMUM ERROR OF : +/- .5 % 

SPAN READING 

WE FUTHER CERTIFY THAT OUR CALIBRATION SYSTEM COMPLIES WITH MIL STD. 45662-A. 

AUGUST4, 1998 CERTIFIED BY DATE 

M e a s u r e , m  e n t C o m p u t a t i o n  F i n a l  C o n t r c  



v $061- 
The Jay Industrial fechnologies Group, LLC 

CERTIFICATE OF ACCURACY 
CUSTOMER: 
PETRO ENVIROMENTAL TECHNOLOGIES INC. 
7851 PALACE DRIVE 
CINCINNATI, OHIO 45247 

SALES ORDER NO. J 003287 

DESCRIPTION 
MANUFACTURER 
MODEL NO. 
RANGE 
ACCURACY 
SERIAL NUMBER 
DATE CER TlFlED 
N.I.S.T. NO. 

STANDARDS INSTRUMENT 
' TRACEABLE TO N.I.S. T. 

DWT ~ 

ASHCROFT 
1.905-8 --- - 

10000 PSI 
.05% 
3 1828 

JUNE 19, 1998 
821/254716-95 

MINOR DIV. 2 PSI 
AMBIENT TEMP. 75 F. 
BARAMETRIC PRESS. 30.16 IN. HG. 
RElA TIVE HUMIDITY 54 % 

. VALUED 
APPLIED 

PSI 
0 
20 
40 
60 
80 
100 
120 
I40 
160 
180 
200 

INDICATED 
PSIG 
0 
20 
40 
60 
80 
1 00 

120 
140 
1 6 0  
1 BO 
200 

DEVIATION 

NO READABLE ERROR 

NO READABLE ERROR 
NO READABLE ERROR 

CER TlFlED 
PRESSURE GAUGE 
ASHCROFT 
45 1279 AS 02 L 
0-200 PSI 
.5 % FULL SCALE 
N/A . _,_ . 
08-04-98 ' 

98-2679 

USING STANDARDS TRACEABLE TO THE N.I.S.T.. THIS INSlRUMENT IS CERTIFIED 
TO BE ACCURATE WITHIN A MAXIMUM ERROR OF : +/- .5 % 

SPAN 0 READING 

WE FUTHER CERTIFY THAT OUR CALIBRATION SYSTEM COMPLIES WITH MIL STD. 45662-A. 

CERTIFIED BY DATE AUGUST& 1998 

I 

e a s u r e m e n t  C o m p u t a t i o n  F i n a l  C o n t r o l  ~ 



DF PROJECT:, ,..: 20102 X CONTRACT NUMBER.: FSC-614 ;MIlTAL NO.:. 02605-3 REV.: I DATE: September 1 I, 1998 . '  PAGE O F  J 
20402 

" 
N (REV. #1 

ZOM: PE'I'KO ENVIKVNMENTAL 'IECHNOLOCilES, INC. 
7400 WILLEY ROAD, MAILSTOP 52-7; TRAILER NO. 504 
IMMILTON, OHIO 45013-9402 

'OMMEN1 S 

'IO: FDF ENCilNEERINCi/UONS'IRUC"ION DOCUMENT CONTROL, MS 52-7 
c 

CFC CERTIFIED FOR CONSTRUCTION A - ACCEPTED DOCUMENT - CONFORMS WITII REQUIREMENTS 1 

REVIEW UIS TRIBUl ION 
istribulion MS Distribution MS 

m Jenkins (Approver) 64 Vem Taylor SEP 1 4 1998 52-0 

NCC Schweitzer 64 

tan Bodine 38 

CDC 52-7 n 

CFC DlS l  RIBU I ION 

MS Distribulion MS Distribution 

Jirnlenkins 64 OSDF Stalion 64 

nruce Scliweiker 64 ECDC 52-7 

Mike Godber 64 VernTaylor 52-0 

Dan Bodine 38 1 

SUUMl I T A L  ACllUN CODE (UY SUPI'LIER) SUPPLIER A L  1 ION CODE (ECUC) SUI'PLIEK A C I  ION AUUVk 

RAIATION/RECORD 

SUBMllTAL ACTION ADOVE 

B - MINOR COMMENTS - REVISE & RESUB 

C - REVISE & RESUBMIT 



FLUOR DANIEL FERNALD 

SOUTHERN WASTE UNITS (SwVs) H C A  VATION/ 

Project Nos. 201 02/20402; Contract No. FSC-614 
ON-SITE DISPOSAL FACILITY (OSDF) (PMSE Ir) PROJECT 

SUPPLIER SUBMITTAL No.: 20102-614-02605-3 (Rev. 1) 

LIST OF MATERIALS TO BE FURNISHED/ 
NAMES OF SUPPLIERS & 

HYDROSTATIC TESTING PROCEDURES, 
Sections 02605-1.04.A.2 -.A.3 

Document No. 6 14-PET-055A (Rev. 1) 
Document No. 614-PET-055B (Rev. 1 )  

000433 

. .  Fern?ld Site Office: PO. Box 249 Ross, Ohio 45061-0249 513.648.3402 fax  648.3407 
7851 Palace Drive Cincinnati. Ohio 45249 513.489.6789 Fax 489.7208 

8200 Sevllle Road Lodi. Ohlo 44254 330.948.1494 Fax 948.1933 
. .  



TABLE OF CONTENTS - 

SHOP DRAWINGS (Document No. 201 02-DWG-004) 
Pipe Perforation Pattern 

LIST OF MATERIALS (Document No. 6 1 4-PET-055A7 Rev. 1) 
Listing of Materials to be Furnished, Names of Suppliers, & Proposed Delivery Dates 

HYDROSTATIC TESTING PROCEDURES (Document No. 614-PET-055B7 Rev. 1) 

ORIGINlIDENTIFICATION OF PE RESIN (Document No. 61 4-PET-055C) 

MFG.'S MINIMUM VALUES & CORRESPONDING TEST PROCEDURES (Document 
NO. 614-PET-055D) 



I '  .. ' .  : >  
I -  

LIST OF MTERIALS TO BE FURNISHED, 

' N M E S  OF SUPPLIERS, & 

000435 

PROPOSED DATES OF DELIVERY 

Document No. 614-PET-O55A, Rev. 1 

7' 
environmental . 
techn'ulugi- 



LIST OF HDPE MATERIALS TO BE SUPPLIED FOR 
OSDF PHASE II CELL CONSTRUCTION 

HDPE PIPING 

Approximately 1440’- 6’’ SDRll Series 1000 Driscopipe Perforated 
Pipe Manufacturer: Phillips Driscopipe . 

Perforations: Lee Supply 
Estimated Ship Date: 2 weeks after approved submittal 

PIPE FITTINGS 

5 - 6” Electrofusion Couplers 
Manufacturer: Central Plastics 
Estimated Ship Date: 2 weeks after approved submittal 

END CAPS 

6”-Dia. End Caps 
Quantity: 3 
Manufacturer: Central Plastics 
Estimated Ship Date: 2 weeks after approved submittal 

environmentc 
techri a i l  ugie 



. .  

HYDROSTATIC TESTING PROCEDURES 

Document No. 6 14-PET-O55B, Rev. 1 I. 

080437 



- 0 1.0 HYDROSTATIC TESTING 
Identify and provide all required testing equipment apparatus and materials in- 1.1 
cluding pumps, hoses, calibrated gauges, taps, plugs, drains, temporary connec- 
tions, fittings, applicable PPE and test logs necessary to complete specified test(s) 
prior to placing backfill. 

Pipe may be tested outside of trench, or inside the trench, but prior to placing fill 
over the pipe. 

1.2 

1.3 

1.4 

1.5 

1.6 

1.7 

HYDROSTATIC TESTING CAN BE DANGEROUS, USE CAUTION 
WHILE PRESSURIZING, INSPECTING AND DE PRESSURIZING. DO 
NOT FUSE, WELD, HEAT, OR CUT ANY SYSTEM OR COMPONENT 
WHILE UNDER PRESSURE. 

Notify all pertinent parties a minimum of 24 hours prior to the start of test. Test- 
ing shall be in accordance with Technical Specification Section 02605-3.05.B. 
Air testing in lieu of hydrostatic testing will not be used. 

Prior to testing, an inspection shall be performed to ensure all fusing andor 
welding has been completed, all bolted connections have been properly blanked- 
off and all equipment which could be damaged by the hydrostatic test have been 
removed andor isolated. 

Vents and drains of proper size and rating shall be installed to ensure proper 
venting and to allow completed drainage after testing. 

A calibrated pressure gauge shall be installed where it can be seen by the hydro- 
static pump operator. If this is not possible, two gauges may be used, one of 
which is calibrated and installed on the system. (A reference gauge may be in- 
stalled during preliminary tests as to prevent damage to the calibrated gauge prior 
to final testing). Prior to conducting the test, calibration certifications for each 
gauge to be used during the hydrostatic test will be submitted to FDF. 

The system must be filled with water. Water can be obtained from a hydrant at 
the North Access Road. The air must be expelled from the system and the pres- 
sure safely raised to 120 psi internal pressure for HDPE solid wall and carrier 
pipe, and 15 psi internal pressure for HDPE containment pipe. 

When' the specified hydrostatic pressure has been reached and the initial expan- 
sion phase has been completed, the hydrostatic pump must be disconnected and 
the system allowed to stand for the specified duration. The test duration does not 
include the initial expansion phase. The pressure may not drop, except for pres- 
sure expansion and temperature fluctuation allowance, if any, nor may it be raised 

PIETRO 000411.8 - rnvironmentnl 
tcchnblupiea 



2.0 

3.0 

with the hydrostatic pump during this time. The system will be inspected for 
leakage, deformation andor distortion. The pipes shall be tested at the required 
internal pressure for  a minimum period of one hour after the pressure in the 
pipe has stabilized. 

1.8 If leakage or other defects are found during any part of testing, the test shall be 
discontinued and the defect repaired. Only after repair is complete may the sys- 
tem be re-tested. 

1.9 Once the complete system has been inspected and accepted, the system must be 
safely de-pressurized and will be drained directly onto the ground. 

ACCEPTMCE CRITERU 
2.1 Acceptance criteria for hydrostatic testing is zero leakage for the stabilized pres- 

sure for the minimum duration of the test. Reference specification for expansion 
leakage allowance, if applicable. 

2.2 Document test results as per the attached test record and retained as a Project 
Quality Record. 

REFERENCES 
3.1 Project Technical Specification 201 021614, Section 02605; Part 3.05 

3.2 ASh4E B3 1.9; Section 937.1 through 937.3 

3.3 Manufacturer's Suggested Testing Documentation 

3.4 Driscopipe Technical Note #35, March 9, 1993.. Hydrostatic Testing of HDPE 
Pressure Pipelines 



HDPE PIPING - HYDROSTATIC 
PRESSURE TEST RECORD 

.ME SERVICE NO.: Horizontal Monitoring Well - Cell #3 
W. OPERATING PRESSURE: Gravity 
;PECIFICATION CODE: Tech. Spec. Section 02605 

DATE: Mav 07, 1998 . TEST RECORD NO.: HMW-03-006 

LINE MEDIUM: HDPE 6-in. dia. Carrier Pipe 
TEST PRESSURE: 120.0 PSI 
TEST MEDIUM: Water 

:QC NOTIFIED: Yes --- GeoSyntec 
E S T  GAUGE DENT.: Certification Number: 97-0812 
E S T  START TIME: 
E S T  FINISH TIME: 

TEST VERIFICATION 

'ested 6-in. dia., 140-lin. ft. long segment. To be installed from Village Building Service's tie-in point at Control Point 
do. 9303 (Horizontal Monitoring Well - Cell 3) to the perforated horizontal 

IDPE PIPE INSTALLED: No 

DATE/TIME: 05/05/98 - 2:OO PM 
CALIBRATION DUE DATE: 08/12/98 
TEST GAUGE READING: 
TEST GAUGE READING: 

ACCEPT I REJECT I DATE 

:ONTRACTOR 

:QC CONSULT.: 

:D€ QAIQC: 

05/07/98 X 

X 05/07/98 

05/07/98 X 

done. 

EVIEWEDA'ESTED BY: DATE: 05/01/98 
J. Richard Schairbaum, Quality Control Manager 

nvironmcnta 
000440 

technulugiri 

RC 
-. 
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IF PROJECT 20102 I X CONTRACTNUMBER.: FSC-614 ITTAL NO.: 02714-1 REV.: 0 DATE: September 15, 1998 -= 

REVIEW DISTRIBU rlON 

islribution MS Distribution MS 

JU Wchlitz (Approvcr) 64 DanBodine 38 

NCC Schweitzer 64 ECDC 52-7 

m Jenkins 64 VemTaylor 52-0 

ill Zebick -64 

I 20402 I I I I I I 
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. , September 15, 1998 

Mr. Rick Holbrook 
Fluor Daniel Fernald 
P. 0. Box 538704, Mail Stop 64 
Cincinnati, Ohio 35253-8704 

RE: Acceptance of Geotextile Materials 
Period Beginning September 3, 1998 and Ending September 8, 1998 
SWUIOSDF Phase I1 
Subcontract No. FSC 614 

Dear Rick: 

This letter is intended to fulfill the submittal requirement listed in paragraph 2.03.A of Techmcal 
Specification Section 02714. Specifically, by copy of this letter Petro Environmental Technolo- 
gies, Inc. conditionally accepts the referenced geotextile materials for installation. Conditional 
acceptance is based solely on visual inspection of the shipped material unloaded and stored by 
Petro Environmental. As Petro Environmental has no contractual responsibility for material 
testing or Quality Assurance, no opinion of the material’s suitability with regard to specification- 
required propenies is made. An acceptance status summary for the various geotextiles received B to date are as follows: 

7-or. Georextile Filter in Liner Svstem 

Date - .  
Material Previously 
Accepternejected N.A. 

Acceptemejected 09/039,8 
by this Letter 09/04/9 8 
TOTAL TO DATE 

IO-oz. Geotextile Cushion in Liner System 

Date 
Material Previously 
Accepternejected N.A. 

- 

Accepternejected 09/03/98 
by this Letter 09/04/9 8 

09/08/98 
TOTAL TO DATE 

Quantity 
Accepted 

NONE 

2 16,000 SF 
225.000 SF 
441,000 SF 

Quantity 
Accepted 

NONE 

270,000 SF 
72,000 SF 

441,000 SF 
783,000 SF 

Quantity 
Rejected 

NONE 

NONE 
NONE 
NONE 

Quantity 
Rejected 

NONE 

NONE 
NONE 
NONE 
NONE 

c 2861 
Y 

I 

000443 
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c . -  

16-oz. Supplemental Geotextile Cushion in Liner System 

Quantity Quantity 
- Date Accepted Rejected 

Material Previously 
Acceptemejected 

Acceptemejected 
by this Letter 
TOTAL TO DATE 

N.A. NONE NONE 

09/03/9 8 67,500 SF NONE 

67,500SF NONE 

Sincerely, 
PETRO ENVIRONMENTAL TECHNOLOGIES, MC. 

J. kchart( Schairbaum 
Quality Assurance Manager 

.... 

environment 
techx? lc> lcPgG 
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INSTALLATION SCHEDULE 

Section 02770-1.04.B.2 
Document No. 6 14-PET-058A 

[ 1 k - Conforms to the Subcontract Requiremenrs x6 - Minor Commenh Incorpcrate and Resubmit 

environment 
technologic 



Description 

Secondary GCL 

Secondary GML 

Sec. Geotextile Cushion 

Primary GCL 

Primary GML 

Prim. Geotextiie Cushion 

Geotextile Filter 

-- 
PROPOSED INSTALLATION SCHEDULE 

FOR INSTALLATION OF GEOSYNTHETICS 

Duration 

7 days 

7 days 

7 days 

7 days 

7 days 

7 days 

7 days 

IN OSDF CELL 2 

Start* 

09/08/98 

09/08/98 

091 14/98 

09/24/98 

09/24/98 

10/05/98 

1 01 12/98 

Finish* 

09/15/98 

0911 5/98 

09/24/98 

10/05/98 

10/05/98 

1011 2/98 

1011 9/98 

Assignments 

Solmax Foreman, Solmax Tech- 
nicians, and Union Labor 

Solmax Foreman, Solmax Master 
Seamer, Solmax Technicians, and 

' Union Labor 

Solmax Technicians and Union 
Labor 

Solmax Foreman, Solmax Tech- 
nicians, and Union Labor 

, 
Solmax Foreman, Solmax Master 
Seamer, Solmax Technicians, and 
Union Labor 

Solmax Technicians and Union 
Labor 

Solmax Technicians and Union , 

Labor I 

*All dates assume no significant construction or weather delays. 



INSTALLATION CAPABILITIES - 
PROPOSED EQUIPMENT & 

AVERAGE DAILY PRODUCTION 

Sections 02770-1.04.B.3.a-b 
Document No. 614-PET-058B 

[ ] A - Conforms t3 ii)f Subcontract REquiremeci; 
)rbC - Minor Cornrnen! -,pcorDorate and Resubmit 
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2061. 
Installation Capabilities 

1.04 B. 3. a. Lnformation on equipment proposed for this project is following: 

1. 
2. 
3. 
4. 
5 .  
6 .  
7. 
8. 

Two wedge welders manufactured by Solmax International 
One A m  manufactured by Honda 
Two extruder welder 
Two sewing machines from Union Special 
Sand bags 
One field tensiometer 
One vacuum testing equipment 
One pressure testing equipment --- 

-- L I f 5 S - c E 5  
- - ~ ~ ~ ~ o ?  

1.04 B. 3. b. Average daily production anticipated for this project 

G e ?  
7 

A Q P W Y .  

/a / I .  Installed GCL - 40,000 square feet per day - ~&')OoC;, ?W;O0w sF - 
?c;z M P Q - )  

1 -  One foreman, one technician and eight labors 
2. Installed 8Omil Geomembrane - 40.000 square feet per day 

One foreman, four technicians, and eight labors. 
3. Installed Geo Textile - 44,000 square feet per day 

One foreman, one technician and four labors. 
4. Installed Geo Filter - 45,000 square feet per day 

One foreman, one technician and four labors. 

70 8 C  
pL)4ck(> 

I , "  . , E  , . .  . .  
000453 



INSTALLATION CAPABILITIES - 

QUALITY CONTROL PROCEDURES 

Section 02770-1.04.B.3.c 
Document No. 614-PET-058C 

000454 
environmenb 
r e c h n o l o g i c r  



- 206 -. 
Installation Capabilities 

.3.  a. Information on equipment proposed for this project is as 

. One ATV manufactured by Honda 
Two extruder welder 

wing machines from Unio 

e foreman, four technicians, and 

One foreman, one technician and four labors. / 
1.04 B. 3. c. Quality control procedures 

Solmax’s quality control procedures are described in our Quality Control 
Manual attached. 

Solmax’s US quality control department is headed by Dave Mancini who 
supervises ten quality control technicians. 

~ I L  a ~ d h L \ d v  c ~ J ~ Z (  C A S Q C - L ~ G Q  gE 
Od-siYE GJU- flMc 3 . 
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- . 3.1. ExTh Work " - 1.1. i. Srandclra' .iasponsabriirres 2 

3.1.2. ,Llinimum 2C Guiddines - - - . 3 
--. - .- -- 

e 

6 
6 

-- 3 3 .  Ciest.4nchorage Sysrem 
33. Preparation for Geomembrane Deployment ._. 

4. 

3.2.i. Panel Layout 6 
J.J.-. Psnel iderrriricarron I 

3.4. Field Panel Placemenr I 

2 .  L .'. Warher Condrrorrs 1 

: . L . 2 .  Locmon I 

3.2.:. DoC:ime!itGrion qr P m e i  P!uczwent I 

8 

9 - q  

- - - - 3.4.4 Meirou' qr'Dea3io>*menr I 
-'. , l i  .-. Damage Rq~airs  

3.5. Geomembrme Fieid Seaming s 
2.5.1. General lizaiiirements 8 
3.5.2. Seam Preuuranon 9 

2.:. 4. General Seumrng A-ocedrrres 11 
2. J . 2 .  Seamtrig Docxmentadon If 

I O  . . .  Tr;d reids 

3 . -  

SE-LhI TESTGVG - G E O 3 l E M B I S  
4.1. Concept 12 
4.1. Air Pressure Tesring 13 



-. 

6 .  

... 
I .  

8. 

9. 

5.3. Repair Procedures 1 

Y. i. L. Grinding ma' 32iaing I 
1 

1 

- .  . . . ,  _._...  Pxc.hin,o 

- . . .  .- . - .  

:. :. 2. Cspping 
-*. 2 .  --. r::;nia2 G v e r i q  
:.: . 3 .  Rzmoval r?iSirspec: Seams 

5.4. Verification of Repairs 
GEOTEXTILES 

- . .  5coc ;Vr!ain,qor 5eam ins  
_ .  
- . _  p 

_ _ .  

6.1. Handling and P!acement 
6.2. Seams and Overiap 
ti.;. Repairs 
G E 0 $-VETS 
, . l .  Handling and Placement 
I 2. 
..J. Repairs 
GEOSYNTHETIC CLAY- LINERS 
9.1. Storage 
8.1. Handling and Placement 

, 8.3. Repairs 
GE OC OMPOSITE 
9.1. Handling and Placement 
9.2. Seams and Overlap 
9.3. Repairs 

- 
Layering and Tying of Geonet 

- *  



Appendix A 
Inspecrion of .Materials A1 

Fusion Trial Test Form A3 
Extrusion Trial Test F o m  .A4 
Seaming Procedures Form A5 
Desrruczive Testing Log A6 

A 7 Repair Report 
-- tcield quamy c; onnokl)aily Repon ---_ A% 

Subgrnde Acceptadon Cerrii?cate 

- .- _-- -- 
--- --- - -  

- 
Appendis €3 

Sample Installation Warrnnry Bl 



1.1. Scape 

-1 Qualiry Conrrol Lnspec:or should be present. whene=e: ;lossible. to observe the deiivery 
and unloading of mate*ds on site. The QC Lnspec:or is to nore m y  marerids de!iver:d in a 
h a g e d  condition. A1 damaged materials shall be marked and iocaced away tkom iolls 

I- .- 

a that appear to be in good condinon. 

n e  QC Inspector will verify that &e rolls are stored in an area *.vi& adequate protecnon 
tkom C i i ~ .  thefi. vandalism and vehicie uaffic. 

Compiete roll mmbers. dimeasions and condition of rolls will be recorded on the Soimax 
Inspecion of Materids form. 

3 -0. GEO+EMBR;tUE 13ST-UL-ATIOY 

3.1. E m h  Work 
Q 

3.1. I .  Standard Responsibiiines 

The General and'or E d n v o r k  Conmctor shall be responsible for preparing and 
mainraining the subgmde in B condinon suitable for the insdlanon of the liner 
unless specificdly a p e d  otherwise 

3.1.1. .hlinimum Q.C. Guide!ines. 

In the absence o i  jprtiiic qudiry control guide!ines. the followirg guidelines shall 
be followed. 

3 .12 .  I .  Subgndc j ~ i L : ~ s  shall be srnoorh m d  kee of debris. mots. and angular 

mare ids  t h c  may cause damage to h e  ;eomembme. Unless require "I or s h q  rocks. The soil shall be well graded and free of deftrerio 

by design jpe:iEcations. the upper six inches (6") of the f i s h e d  
jubgrdc: shdl nor contin stones or debris 1~~ oer than one-half inch 



L'pon requesr. Sohiilx'j QC Inspecor wiil 7roviae the owner's q d ' o r  
Canmc:or'j Re?resenratives with 3 wine: x::?tmc: of the s u b p d e  
jur='3c: ::overed by geomeabrane. TSis sub-grade acqxance wiil be 
limited to the amount of subgrade coverei during 3 pamcuiar lvoric 
shift. Subsequent repairs of ihe subgmde and h e  surface s k i 1  remain 
the Esponsibiiiiry of rhe E r h v o r k  Cmrrac:or. .U exynple of Soima.u's 
Subgrade . \ C Z ? K ~ C , O  Certificate is inciuaed in .Appendix -A. 

3 2. Cresr ;Uchonse S ?stern 

32.1. .4nchor uenches s n i l  be cxcavarei by rhe Generai m a o r  Emhworic Conuzc:or to 
the lines ma wictcls jnown on the design h w i n g s  prior to geomembme 
placement. 

- 7 q  J.-.-. Anchor nenches susce?ribic LO desiccation cracb Should be excavated oniy the 
distance required for char days line: placement to minimize the pocenaal of 
desiccation cnc.ks forming. 

3.2.3. Anchor trench comes ;hail be slightly rounded to minimize sharp bends in the 
geomembrane. 



z.4. Field ?and ?lacement 

3.4.1 Wcxher Conditions 

Sohax urlil artezpr to insrail fieid paneis as shown on che proposed pane! iayout 
drawing. If the 5e!d ?me! oriexarion diEers .%om &e layout drawing, the revised 
locxioncs) wiil be noted in the fieid. -41  par?ei locxions. 3s insdled will be 
recorded and rrxsfeirred to the t'mai As-8uiit ieptard imving by rhe QC Inspecor. 

Docmenration of Panel P!ac=aent 

hioxmation reiating to pane! placement including date and rime insmiled panel 
number. panel dimensions and seuning data wd be maintained on the SrYning 
Procedures form. examuie of S O h K ' S  Scnm;"g Prccedures form is inc!uded in 
Appendix -4. 

b1e:hod of De?loymenr 

3.4.4.1 

3.4.4.2. 

3.4.4.3. 

;14.4.5. 

The me*od and equipment used ro dqioy :he pane!s must not damage 
the geomenbme or the supporring j u b p d e  surface. 

No personnel working on the geomernbrane will wear shoes that can 
damage the geomembnne or engage in activiues that could result in 
damage KO the geomembrane. 

The installed geomembrane panels will be adequately loaded or 
anchored (Le. sandbags. tires1 ro prevent uplift of the geomeabrane by 
wind Care should be exercised so char the ,oeomembml: is not 
damaged during the placement of the loading materials. 

be addru to the 



s o w  c 
Y 

- -  
J .=. i. General Requirexe=::s 

2.5.1.1. Layout 

seams be or;leared p d e !  i3 &e Slope. not across the slope. 
Wheaever possi'cle, hcr>mral seams sZOEId be located a1 l e s t  Eve k x  

- ( 5 m m t h e  roe of the slope. Ex;? S a  made in theeeld shall be 
numbered. Seaming mfoxmauon ~hail include seam number.-welder's 

' hidais. rime and date of seaming aca mal tes1 number. Seaming data 
shall be maintained by the QC hpec:or and logzed on Solrna.c's 
S e h g  Proczdures form presextei z .~.ppezcii.u -4. 

-- 

--- 

2.5.1.2. Penonnei 

-41  Tcc.hnic:ans. performing seaming operations. shall be mined in the 
operarion of rhe specific seaming equipment being used. Each 
Technician and the equipment being used will qualify each ciay by 
successfuily we!ding a test s e m  as described in Pangraph 3.5.:. 

2.5.1.2. Euuipmex 

3.5.1.3.1. Fusion Wc!ding 

Fusion Weiding consists of piacing a heated wedge. 
mounted on a self propeiied vehicular unit, beween wo (2) 
overlapped sheets such that the surface of both sheers are 
heated &ove the polyelhylene's melting point. .Mer being 
hexed by the wedge. the overlapped sheets pass through a 
set of pre-set pressure wheels, which compress the two (2) 
sheers together to fonn the weld The h i o n  welder is 
equipped with devices. which continuously monitor the 
wedge temperature and machine speed. 

2.5.1 .: . 2 .  Exrmsion Fillet Welding 

Esnusion Elk: we!ding ansisrs of introducing a ribbon of 
molten resin along the edge - of the overlap of nvo (2) 

addition of molten pol>mcr causes some of the material of  
a c h  jhtW to be liquerira iesulting in a homogeneous bond 
benveen the molten weid bead and the .surfaces of the 

- geomembmt. shetzs to be \ ~ d d d .  A hot-iiii piehezi ;ind the 



S o h a x  Gcos;nthetics reiies on &e experience of h e  site Foreman ana 
rhe results of resr seams to dertrroice wae&er s e d g  should be 
reszicred due to the wearhe:. Many fac:on. such as rempexrure. 
numidiry, wina precipitation. ex.. cm e5ecc che inte!giry of de!d 
seams. These Fac:ors must be taken lnro acccamt when deciding whe.Lher 

seaming to determine if the wearher w d  e.EecrSoimay:t abiiiry .LO - 

' 

- - . . .- . . . . . . or nor se3ming shouiG-p~~eC, Tes; ; e m  are required prior i o  &uly-.-y 
- .  -_ 

- - . .  -_. 
- -_ ... . prpduce guaiiry seuns. . ._- 

. . - . . .. . . -  

3.5.2. S r v n  Prepration 

f '  -.. 

::- ._ ._. !. I .  Overiau paneis oi'  eom membra ne approximareiy four (1") t 
Six 1'6") inches prior :o xeiding. 

3.5.1.1.11. Clean che seam area pnor to j e d g  to assure the area is 
ciean and free of moisrure. dusr. dirt. and dejris of any h a  
Yo ,"-inding is required for fusion we!ding. 

.1. -4 movable proreczive layer may be used ar the.discre5on of 
S0Lma.c'~ Foreman direcdy be!ow the overlap of 
- oeomernbrane that is to be seamed ro prevent build-up of 
d i n  or moisrure benvetn the panels. 

3.5.2.2. Extrusion Fiiler Welding 

5.5.2.2.1. Overlap the panels of geomembrane a minimum of h e  (5) 
inches 

- - 3 3 1  - -  2.3 ._._._. ~ s i n g  a hot-iiir devicr. temuorxiiy tack the pylels of 
- oeomembrvle to be we!ded t*ng s x e  not to h a g r  the 
- zeomcmbme. 

Cisvl the s e w  prior to j s ~ n g  to =sure the area is de2 
and tie: of moisrure. dust. dirt. and debris of my kind. 

- - 3 3 -  J.>._.-.J. 



s o w  2 1- 

3.5.3. Trial Weids 
-- - - - - - - . . - - -- - - - Prior to each seaming pciod, :.:eqr five (5j kcuz, as ~ e x k  cmiiuons dic:are 3r 

as requested by the So& Q.C. inspecor if we!ding p r o c i m  suspected trial 
welds shali be conducred All-aid welds qdl be conducted under the same 
conditions as will be encountered during acruai seaming. Once qualified by a 
passing mal weld Weldino - T&.niciuls will nor change sercings without anorher 
mal test. 

-- --- -.- ---- 
. - . _  

. -.I 
2 . 2 . ~ .  1. Trial Wcid Len@ 

Trial we!& s h d  be made by joining IWO (2) pieczs ofgeomembnne at 
least SLK inches (6") in width. Fusion aiai weids will be IS fet: long and 
exmsion trial welds will be 3 minimum four fee: (4') long. 

.-. 
2.2.J.2.1. 

- - . ? 7  
2.J.J.-.-. 

3 3 .3  2.3. 

. - . 3  
J . 2 . J  .-.-I. 

Visually inspect the seam for squeeze out. r'oorpnnt. 
pressure. and general 3 D D e m c e .  

Cut four (J) one inch ( 1") specimens. two (3)  tiom the each 
end of the rest seam using ;I one inch (1") die curter. The 
specimens shall be tested in peel and in shear using 3 tield 
tensiometer. 

In order for 3 mal we!d to be considered acceptable. ail four 
specimens must meet the following cxiteriix 

. -.,. 
J.>.J.~.J.  1. E.xhibit Film T a r  Bond (FTB) 
. - . 7 - -  
2 . 2 . ~  ._. J ._. Meer or exceed the minimum peel and shear 

snengh values listed in the project 
specifications. In &e case of double track 
h i o n  welded jeyns. both welds must pass 
to be amsidered 3czz.pmbie. 

If 3 welder repeatedly f i l s  tests utilizing rexonable qe:s of 
panmeters. the defecrive welder s h d l  not be accepted and 

000465 



3.5.3.3.1. The Q.C. Inspec:or wiil be preseat during peel Iesring and 
wd! Eorcf  dae,  nhe. mbiezt and operating sempe,o,r!rcs. 
equipment number. operator. spe=a serring, peei ana shear 
vaiues. and y e s  ofbreak 

3.5.2.2.1. -U - ukd we!d recsrds s h a d  be h e e d  on S o b x ' s  
rusion Triai Tesr ana Exmsion Trial Tcsr forms as 
exhihed in .4pptn&s--k--- . . . --- 

.- . .. -_.. . ---. - . . . . . 
3.5.3.3.3. -The So- Q.C. Inspecor. in conjuncrion with Solmax's- -. 

Forernan. will g v e  W ;rpproval to proceed wirh we!ding 
- 

3.5.4. G m e d  Scvning Procedures 

3.5.4.1. 

3.5.4.2. 

3 3.4.;. 

3.5.4.4. 

3.5.4.5. 

3.5.4.6. 

3.5.4.7. 

2 3.4.3. 

Seaming s k i 1  arena  into the anchor rrench 

While we!ding a seam. care shouid be : k e n  io mainrain the 
amount of overlau. 

Inspec: s e m  area to assure it is clezn and tie= or' moisrure. dust. ch. 
and debris of my b d .  

We!ding Tcc;?ncians wlil periodically monitor the m a d m e  opexring 
tempexnure and speed and record this informxion on the 
geomembme. 

Aign wnnklcs at the. s e m  overiap to allow welding through the 
wrinkle. 

-'Fishmoudrs" or wnnkles at s e m ~  overhus that cannot be weided 
through shall be cut along the ridge in order to achieve a flat overlap. 
The CUK "Fishmouth" or wnnkle shall be heat tacked flat and extruded 
or patched wirh an oval or round patch of the same geomembrane 
exrending a miniinurn of three inches (Z") beyond the cut in all 
direcions. 

All c:ross,bun s e m  benver:: nvo (3 )  rows of semed panels sh11 be 
we!Lisd d u n g  chr coolest tune or' day when practical. to allow For 



be rake3 our of service una1 a passing xiai weid is obtained 

33.4.1.2. .+frer :onsulting with S O l ~ K ' 5  Forexan. :he Q.C. [nspet:or may uke 
aesr ic ive  sampies !?om m y  s e a .  !: ~e:et:s are suspected. . .  . . 

3. 

3.5.5. 

3.5.5.1. -41 ;he beginning of d l  seams. the ' .Veidi~g Tcc~iniciuls *.vu1 m x k  on 
the liner with permanent markcrs or grease penciis inionmuon 
re rxd ino  - - dare. time. We!ders initials. machine number. and 
temperxure setting. The Q.C. Lnspezor wiil record this hiormation on 
Soh.ax's S c U g  Procedures f o m  ZC:UGCS :n -4ppendis A. 

. . . . .  

. .  - - -  
J.J.J.~. We!cing Technicians will periodicily ~ e t : ~  opeming tempenrue m d  

speed and record the information on &e geomeabme dong the seam. 

5.5.5.3. The Q.C. Lnspecror will periodicail? shetic on welding operations to 
verify seam overlap and cIemliness. SIC. 

SEAM TESTING - GEOiVtE>C.LBRXYES 

4.1. Concqt 

4.1.1. . The welded seam created by S o h ' s  &ion welding process is composed of a 
central unwelded c,LlumeI bounded by uniform weids. The presence of the 
unwelded shame! allows the fusion seam to be tested by kiihting the s d e d  
channel to a pre &:ermined pressure and oosc-ing the stabiliv of the pressurized 
channel over time. 

. GM-6. 
. i 00046'7 
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4.1.1.2 .A rubber hose with f i ~ i n g s  ana ;onnec:ions. 

to 50 psi. 
.. . -- - .I_. - .  

4.2.2.1. Sed both ends of &e s e m  to be :ested. 

4.1.1.3. Insex netdlt or other approved pressure f e d  iie-:ice into the sealed 
c,llannel created by the fusion w i d .  

mainrain the pressure within b e  range !isred in the h i d  Pressur 
' lnrlate the test charme! co a sauqe ?ressure o r  Jupproximately 30 psi. an 

Schedule. Close valve. 0bsen.e and record initial pressure. 

4.2.2.2. 

I I 100 30 35 

* Initd pressure sexings are recorded d e r  rn oprionai two (2) minute 
stabilization period The purpose of t i i s  "rehxi.ng period" is to permit 
the air temperature and pressure 10 srabilize. 

Observe ana record the air pressure &ree (3) minutes after initial 
pressure setring is recorded If a loss of pressure exceeds the following 
or if the pressure does not stabilize. locate h e  suspect rn and repair in 
accorchct with Secrion 42.3. 

4.2.2.4. 

a 



s o w  

-._._._. l l 7 <  . h t  ciie .:mci.sion of ail yecs:;ro x s s s .  &e ezd of rhe 3i= c h e l  
opposite die pressure gauge is :XI. -4 decrease in gauge pressure must 
be observed or the air t h e i  wiil be ::omiiered "blocked" and h e  test 
wiil have io be repeated from b e  point of biockage. I€ the point of 
5icckxe - c m o t  be fcunc C'J: &z L- ,eke! k ~e ;aiddle of *&e s a  
and treat tach 'kif as a se=mte test. 

1.2.2.6. Remove the ;ressur:: n e d e  =ti s e i  resdthg hole by txxs ion  
we! ding. 

4.2.3. Procedure for Yon-Complying Test 
. ..- 

--- be followed - .- . 

4.2.3. 1. Check S k y n  end jeds and rerest j e m .  

4.2.3.2 If 3 s e m  xill not minuin the spefiiiied 7ressue. h e  seam should be 
visually inspec:ed to localize the flaw. If * h s  me:hod is unsuccessful cut 
one inch ( !") sampies h r n  each ezid of the s e m .  

3.2.3.3. Perform desrmc:ive tests on the samples using rhe tie!d rensiomercr 

4.2.3.4. If all samples pass destructive testing rernove the overlap le5 by the 
wedge weider and vacuum test the zntire !ensh of seam in accordance 
with paragraph 4.3. 

4.1.3.4.1. If a leak is located by the vacuum test. repair by cxmsion 
fillet welding. Test the repair by vacuum testing. 

4.2.3.4.2. If no leak is discovered by vacuum testing, the seam will be 
considered to have passed nondestructive testing. 

4.2.3.5. If one or more peel specimens axz in non-compliance. additional 
samples will be taken in accordance with para,mph 4-13. 

4.2.3.5.1. R len  two (2) passing samples are located the len,orfi of 
seam bounded by the two (2) passing test locations will be 
considered non-complying. The overlap left by the wedge 
welder will be heat tacked in place along the enure lengrh of 
s e m  and the non-complying pomon of s e m  will be 
tsrmsion fille: we!ded. 

Test the entire length of the repaired s e m  by v ~ c ~ l u m  
resting in accordance with Pam-pph 4.2. 

4.2.J.5.2. 



4 . 2 . A .  

- --i___ Ai kformarior? r e m n g  air-pressure testing, (kind time and pressure, final time 
and pressurej -wiii be wrinea on the geomembme at the end ofthe s e a  or porrion 
of seam tested. Tie above infoxmarion as well as derailed locxions of tesrs. kill be 
recorded an s O h L K ' 5  Seaming Procedures form kc!uaed in .Appendix -4. 

4.3. Vacuum Tesring 

This tesr is used on extr,sion we!&. or when h e  gecmerr_; of a k i o n  we!d maiccs - 

pressure tesring impossibic or imumcricd. or when anezpring io locxe the 3recise location 
of 3 defec: be!ieved to exist aiter 3ir pressure testing. 

4.2.1. 

4.3 2. 

Equipment for G a c ~ m  Tts~ing 

4.2.1.1. 

4.3.1.2. 

4.2.1.3. 

4.3. 1.4. 

4.3.1.5. 

Vacuum box asscmbly sons l s~ ig  a i  a AgId housing with a sori 
neoprene ,gske: artached :o the ocez bottom. 3 w p a r e n t  vie*.ving 
window, port hole or valve assembly. ma 3 vacuum Sauge. 

Vacuum pumpxompressor (Le. 1vec.W shopvac) capable of reducing 
the vacuum box to 3 negative IO inches of mercury (Le. -5 psi 1. 

A vacuum hose with firtings and connecions. 

A bucket md me= to apply a soapy solution. 

A soapy solution. .' 

ProcEdure for Vacuum Tcsring 

4.:.2.2. .Appiy ;1 generous mount  of 3 jnong solution of liquid Jcergenr an a 4.J.2. ! . Trim my e x c s s  overiap tiom s e m .  



J.2.1.3. 

A.2.2.L. 

-4,3.2.7. 

1.3 .3. 

1.3 -4. 

4.3.5 

For a ?e%c of ippro+te!y !O sermds. =xamine h e  geDmeabrme. 
t i r o u e  ine .:iesing window, for <he buiiaip of soap ouooies dong rne 
i e m .  

--. -- 
Afier ~s ?efioa diSCOn.neCt the vacuum from the vacuum box. move 
the box aver the nexr adjoining are3 with a minimum three inch (3") 
overlap. ma re?eat the process. 

-. -. 

Procedure for Yon-CCmpiying Test 

4.3.2.1. Mark all are= xnere soap bubbles iuppexed and re?& the m&kd 
a r e s  in accordance with Pan-mpn 5.3. 

4.3.3.2. Rezest repiired xes. 

General V3cium Tesring ?rocedures 

4.3.4.1. Vacuum bok testing will be periomed by the Q.C. Inspec:or andor 
q d i E e d  cmsrrucrion personne!. 

Overhp must be !rimmed prior to vacuum box testing. 4.3.4.2. 

4.3.4.3. Specid arrenrion shall be exercised when vacJum testing "T" seams or 
patch intersecdons with seams. 

Vacuum Tesring Documentation 

4.3.5.1. Vacuum testing crew will use permanent markers or grease pencils to 
write on liner indic~ting tester's inidals. date. m d  pasdfid designation 
on all areas tesred. 

4.3.5.2. Records of vacc~lum testing will be mainmined by the Q.C. Inspector on 
Soimau's Semino - Procedures f o m  and or Repair repon included in 
. .i.nn+qriiy rr------- 

-;' i '. ' ._.' . .: 000471 



1.4. !. C o c c q  

4.4.'. Procedure for Desrrucrive Tes~ing 

- 4.4.2.1. uesrrucdve sampies s a  be inarkca ana cat out m a o m i y  at a 
:- ----=ge-kequeneyf m e  (!> tesr lccxion every SOU fee: of . 

.__ . 

4.42.3. 

3.4.7.4. 

4.4.2.5. 

- 
- * sevn len* unless otherwise speciiitxi or agreea - 

- .- -- - -  
Locarion of desuuc5ve samples will be selected by the Q.C. hpec tor  
(or the third parry QA Representative), with sampies cut by the Solmav 
consmcrion personnel. ' 

Desncrive samples should be taken ma rested s Soon xi possible after 
the sevns are we!aed (the same day). in order 10 rec2ic.e resr results in a 

timely manner. a 
Qualified S O ~ L K  personnel will observe all tie!d desrmczive tesring 
and record dare. rime. s e m ~  number. location. and test results on 
Solmax's Desrmcrive Testing € o m  kc!udec! in .4uFendix :\. 

Sample size 

4.4.2.5. I .  

4.4.2.5.2. 

4.4.2.5.2. 

The sample should be nvelve i n c h  ( 12") wide with a sevn 
siureez inches (16") long centered lengh-wise in the 
sample. The sample may be increase in size to 
ac c o mmo dare inde? endent laboratory resring, 
OwnezEngineer archival. or by specific project 
speciiicauons. 

Two (3, one inch (1") wide, samples shall be cut from a h  
end of the test seam for field testing. 

.. 

The four (4) one inch (1") wide samples shall be tesred on a 
tiria rensiometer for pee! and shear strength. If any field 
spez;ken does not pass. it will be ssumed the sample 
\vouiu ais0 not pass labomtoy desnucive testing. 

The procedure outlined in Pm-mph 4.4.2 shall be t'ollow 
to locate passins samples to send to the labomtoy. 



J.J.2. !. :. If h e  iaoomory sampies ?ass. :he2 repair :he seam b e m e n  
the nvo ( 2 )  passing jampie !ocarions according to the 
procedures cirziied in Section 5 . 2 .  

LI ekhez of the sarrgies are sriii in non-compiiance. thm 
additional samplesare take3 in accordance with the above 
procedure until two (2) passing samples are found to 
esrabiish a zone in which the seam should be reconsrmcred 

_. - .  
~ 7 -  

.- 
-- 4.4.3.i.Z. 
- -_ -_-.- - -  . 

4.4.3.2. .U1 passing jems musr be bounded by two (2) locarions from which 
svnpics Dassinz laboratocJ desr.c:ive tess have bet3 taken. . 

4.4.3.3. .U1 deSKnJC5Ve seam samples h l l  be numbered and recarded on 
Soh"liXK'S Desrmc5ve Tesrmg fom included in .Appendi. -4. 

4.5. Laboratory Tesring of Desmcrive Seam Sampies 

In the event rhat rhira ?any laboratory d e s n c i v e  Iesring is not being performed. 
seam desuucuve sampirs may be sent to S O ~ K ' S  approved resring labomory or 
tesred on site when permined by a site specific quality conmi pian. 

4.5.2. .Acceptance Crireria 

Destructive sampies will be tested for "shrx srrength" and "peel adhesion" (XSTkl 
D4437 as modified by NSF). Five ( 5 )  specimens shall be tested for each tesr: 
method. Four (4) OUK of the five ( 5 )  specimens must taxhibit FTB (as defined by 
NSF Standard Number 54-1993) for mch round of peel and shear tesring. For the 
seam to pass the desrmcrive test. four (4) of the five ( 5 )  individual specimens and 
the avenge of the five (3  peel and shear tesrs musr meer or exczd the srrength 
requirements 3 listed in SoimLK's Materid sprcificarion sheet. 

.. . 
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5.1. Site Inspection md 3eiiie*.v 

Solmax's QC Inspec:or andlor Forerim shail cscdsc: ;1 derailed :vdk through ana ..-isdlt. 
inspea ail seams and non Seam areas of h e  g~ornernbrule for an): ciefects. holes. oiistes. 
and signs of damage during iksailarion. 

.- .__i.-_ 

5.3. Repair Procedures 

. b y  pomon of the geomembrane or geomembrane j e m  showing a flaw. or having a 
desmcrive or non-desrkive tesr in non-compiiance s a l  be repaired S z v e d  proceiures 
exisr €or repir  and &e decision as to the aupropilare re?air skill be made by Soh.a,( ' j  
Foreman. 

Procedures availabie for re7air inc!ude the following: 

5.5.1. Patc!ling 

. Used to repair lar,oe holes. tears. and desmczive sample locations. All parches Shall 
exrend at leasr rhree inches (3") beyond rhe edges of rhe defect and dl corners shail 
be rounded. 

5.2.3. Grindin5 and welding 

Used to repair secrions of cxruded filler s e m .  

- - *  
2.2.~. Spot Welding or Scuning 

Used to re?& s m a l l  r e m ,  pmholes, or other minor localized flaws. 

5.3.4. Capping 

Used to repair len*s of txrmsion or h i o n  we!ded s m s .  

5.3.5. Extrude Overlap 

Runs along the k n s h  of hsion welded sems.  

5.3.0. Rzmoval af j u p s Z  seams 
0 80 474 a 

Rcmovc susprc: seams and te?lace with 3 smp of new matend seamed into place. 



6.1. H a d i n g  ma P!acczex 

~ ,all geotexdes shall be bmdkd-kemanner: to-essurethey are ~ O K  damaoeb - The following -. - - .  ,,speciai h i k g  requiremezm shall be adhered to: - 
. - _ _ .  - - 

6.1. I. On slopes. the geotexules shall be anchored in the trench and then rolled down the 
slope when pracricd. In any event. it should be ae?ioyea in such a manner to 

* continually ket? b e  georexrile sheet in jUc1CieZK rension to reduc: folds or 
wr,nkies. 

6.1.3. In rhe presence of xind d l  georexliies shall be weigirtd with sandbags or the 
equivalent. 

6.1.3. Geotexules shall be cur using an approved rmer.  If h e  materid is bekg CUI in 
placce. specid care m u r  be taken to protect ocher ,oeosynrhenc materiais from 
danase. 

Care shail be t3k:x inot to exmD stones or excessive dust r h r  could darnage -he 
- oeomembme. or generare c!og,oing of h n s  or tilrers. 

I 

6.1.4. 

6.7. Seams and Overlaps 

Gcotextiles maybe sevned by thermal bonding or by jeming. 4'0 horizond s e m s  shall be 
ailowed on side slopes. ' 

6-21. On slopes steeger than ten ( 10) horizontal to one [ 1) vesical. it is recommended 
that geotexriles be overlapped a minimum of Four inches (4") prior to sewing. 

6.7.3. On bottoms and slopes shallower than ten (IO) honzoncd to one (1)  vemcd. 
georextiles can either be sewn 3s indicated above or t h e m l l y  bonded. If thermally 
bonded the georexiie shall be overlapped 3 minimum of four inches (4") prior to 
seamins. 



-. -. 
.. -. 7 , . I.. Handling and P!acemezx 

Tne geones shall be h d l e d  in juck a manner E, to z--ir~ the geonez are nor damaged in any 
Way. 

1.1.1. On Slopes. rhe geones shall j e  je:*sed in &e anchor ;Tench ma' then rolled dot 
the slope in suck a nanner as io sonrincdl>* kee? the geme: she: in ce.nsion. 
necssary, the geonez shall be positioned by hand after being unrolled to minimize 
d e s .  Geone:s can be ?laced in the nonzontd a i r s i o n  (i.2.. across the slope] in 
some special locanons (e.g., across slopes and spcial  locarions where e x m  !ayes 
are required or whez *e slope is less thvl LO: ! 1. 

a - 

Such locauons shall be idenriiiea by &e Desi9 Ez~ncsr in the ?rojet: &wings. 

7.1.2. Geoners shall nor be *.ve!ded to geomeinonnes. Geones S h a l l  be CUI using approved 
tuners. Le.. hook blade. j c i sso~.  erc. Care jhould be taken to pre-lent &age to 
underlying layers. 

7.1.3. Care musr be takzn nor to cnmp dirt in the geonrr that could cause clog-ging of the 
b n a g e  system. .md'or srones that could damage the adjactnr geomembme. 

7.2. Layering and Tying of Geone: 

When several layers of geoners are installed care should be &en to prevent the strands of 
one layer fkom p e n e m b g  the s h e ! s  of the nexl layer. Adjactnr geoners shall be joined 
according to the following requkmenrs. 



" 9  . .  ;.-.4. In csmers of the Sicc ::opes where weriaus Serzetn parric~lar scone: jrr;,ps are 
required. an e x m  layer of geoner shall be *Jrrolled along the slope. on rop of the 
previously h a l l i d  geoners. from lop to borrom of h e  slope. 

7.2.5. R"ne=1 more b n  one layer of zeone: is insrailea overiaps musr be sraggerzi and 
layers tied rogezher. 

I . 3 . q E i F -  - . . - 
.Qy holes or r e m  in the geonet shil  be r e p a i d  by placing a parch exrending IWO fee.: (2') 
beyond edges of the hoie or rear. The patch shall be sec-sed ro the ori=@nai geoner by rying 
every twelve incnes (12"). If the hole or tear wid& xross the roll is more than 5096 the 
width of &e roll. the damagei area shall be cur our and rhe two (21 portions of h e  geone: 
sM1 be joined. 

8. GEOSYNTHETIC CLAY L I i i R S  

5'. 1 Storage 

5. i. 1. Geosynthezic c!ay liner rolls musr always be srored in a location where they wiil not 
be exposed IO excessive moisture. 

8.2. Handling md Placernear 

8.2. I .  On slopes. geosymheric clay liners should be plactd wirh overiau orienred to the 
mix&num slope (Le. down the slope. not ac:oss the slope). 

8.2.2 .Adjoining pane!s of geosF&eric clay liners should be overlapped a minimum of 
six inches (6"). 

5.2.3. Grosyntheric cia? Liners should never be installed in standing water or while rain is 
falling. 

82.4. Geosyntheuc clay h e r s  should always be installed with appropriate side up. 

8 2 . 5 .  Rolls should be pulled tight to smooth out my creases or kgulariries. 

5.2.6.  Precauinns shodd be taken to avoid damage to my underlying ,oeosl;ntheric 
materials while placing :he ,oeosyntheric c!ay liner. 

3 .2 .7 .  Caver ,oeos);nthe:ir: day liners wirh ,neomembme or ocher cover materials alter 
placrmmc to avoid h a g e  from precipitation. 

000477 
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9. GEOCOMPOSITE 

.---- 
9.1. I On slopes. the ,oeocomuosites shall be secured in the anchor trench and the= rolled -' 

down the slope when prac5cal. In any eve3t. it should be deployed in such a 
manner to continually ke::, rhe geocomuosite in jufficient tension to reduce folds 
and winkles. 

9.1.2. In rhe presence of tugh wind all geocomposites iitall be weighted with sandbags 
the equivalcat. 

9.1.3. Geocomposite shall be CUK using an approved curter. Le. hook blade. If material is 
being cut in place. special c3fe should be &e:: to protect ocher geosynthetic 
materials from dYnage. 

9.1.4. Care should be taken not to earn? stones or excessive dust that could damage the 
geomembrane. or genexte cloo,@ng of drains ar tihers. 

9.2. S e w  and Overlaps 

Geocomposites may be seamed by thermal bonding or by sewing. No horizontal seams 
shall be allowed on side slopes greater '&an 4: 1. 

9.3.1. On slopes steeper than ten feet (10') horizontal to one foot (1') venical. it is 
recommended that geocomposites be continuously sewn. The geotexnle must be 
overlapped by 3t 1-1 rhrez inches (?'I), the geonet overlap by at les t  four inches 
(4"). 

9.1.2. On bonoms and slopes shdlower than ten feet (10') horizontal to one foot (1') 
vertical. geocomposires can be either se*.vn as indicated above or themdly bonded. 

9.11.3. TyinS of the peone: will be with plastic fasteners. Tying devices shall be whlce o 
vellow for a s y  insptx:ion. hkdlic devices are not allowed. c - 

000478 



- -  -. 9.2.4. Tying shdl be ~-:e?: ~-;e :e~: 1:') :o :en fez: I !O') scrsss :he bottom. eve? five Re: 
(5') aiong rhe sioce. zt :he rc? ~f 3e--n. u?d k ~ c  .-r?ckor zrexhes at ! e s t  with one 
foot ( 1') intextls. &a ro e z c  joints on [he 3orrorn -.viil be overiauped nv9 fee: (2') 
wirh no rying. 

9.3. Rep,+ 

The repair,wi!l be obscrv-ed &id if mailer than -&et feet (3') by *h--ee feer (3') dic 
,omcomposite will be F a k e d .  If the tear Qr hole is larger. rhen the roll will be cut and a 
butt joint place. 

- .  .--._. 
9.2.1. If' the g e o n - m h d  the ,oeotexrile is h o e d .  3 parch-0-e 

- s b L b e  prac-d The geotexnle patch shall-6e3iemail~ bonded in piacF iwirh a 
-minimum of tweive inches (12") oveziap in all directions. -- --- . --  

9.2.2. If the geonet is damaged. the Seonet shall be renoved. A setZion ofgeonet shall be 
cur to replace the renoved section. The geone: shall be tied :o the existing geoner 
using plastic fasteners piaced at l e s t  2veT SLK inches (6"). A Seorexile patch shall 
be  placed over the repaired geonet secion. The ,oeotextiie parch shall be thermally 
bonded in piace with ;I minimum of nvelve inches i 13") ovc!aD in dl direcions. 

I 

So1rna.c Gzosynthetics. Lnc. reserves the ngnt to deviate Ifom these procedures in order to keep 
abrem of c h o e s  in technologr. 
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C E O S Y N T H E T I C S  

WARRANTY 

WARRANTY ISSUED BY SOLMAX GEOSYNTHETICS INC. ("SOLMAX") 
TO "CLIENT" 

FOR THE INSTALLATION WORKMANSHIP OF GEOMEMBRANE ("GEOMEMBRANE") 
CONTRACT NO. SU 

Subject to the terms and conditions set forth below, "SOLMAX" warrants for a period of X years from the date upon which 
installation was completed that the installation was performed in a good and workmanlike manner. 

This warranty covers only those defects in installation workmanship in the "GEOMEMBRANE" which eldsted at the time of its 
final acceptance. This warranty does not m e r  any damage to the "GEOMEMBRANE", or defects in the "GEOMEMBRANE" 
found to have been a result of misuse, abuse or conditions existing after installation including. but not limited to, rough 
handling; malicious mischief; vandalism; sabotage; fm?; acts of God; acts of the public enemy; acts of war or public rebellion: 
severe weather conditions of all types: excessive stress from any source; damage due to any of the following: ice, wind, 
subsidence, chemicals harmful to the "GEOMEMBRANE", machinery, foreign objects or animals. 

In the event circumstances are found to exist which "CLIENT" believes may give rise to a claim under thisvmranty. the 
following procedure shall be followed: 

a, "CLIENT" shall give "SOLMAX" written notice of the fads and circumstances of said claim within 10 days of becoming 
-re of said facts and circumstances. Said notice shall be by registered or certified mail, retum receipt requested, postage 
prepaid. addressed to "SOLMAX", 4691 COMMERCIAL DRIVE, Sum 346. NEW HARTFORD. NY 13413. The words 
WARRANTY C U M '  shall be clearly marked on the face of the emrelope in the kwer right hand comer. Said notice shall 
contain. at a minimum, the name and address of the amwr, the name and address of the installation. the date upon which the 
material was purchased and the facts knew! to 'CLIENT" upon which the claim is based. Failure to strictly comply with all 
the requirements of this paragraph shall void this warranty. 

b. Within twenty days aAer receipt of the notice described in paragraph a, above. "SOLMAX" shall notify "CLIENT" that it will 
send a representative to inspect the allegedly defective installation. 'CLIENT shall pay the expenses incurred by "SOLMAX" 
in making the inspedon, including current per diem fates for personnel involved in making the inspXtIon. in the event 
"SOLMAX" reasonably determines that the claim is nd covered by this warranty. 

c. "CLIENT' shall not repair, replace, remove. alter or disturb any "GEOMEMBRANE", nor shall "CLIENT" allow anyone 
else to repair, replace, r e m ,  alter or disturb any 'GEOMEMBRANE" prior to such inspecbon without a prior written notice 
from "SOLMAX". A failure to strictly comply with this paragraph shall void this warranty or may lead to a 
determination that the alleged defects are not within the scope of this warranty. 

d. If it is determined hat the cbim covered by the warranty, 'SOLMAX". in its sole discretion, shall either repair or replace 
the defective "GEOMEMBRANE". In the event 'SOLMAX" repairs or repbces the defective "GEOMEMBRANE", 
"CLIENT" shall pay "SOLMAX" a sum equal to the material and installation and/or repairs costs (using the then current sales 
price of material and "SOLMAX" daily rates for installation andor repairs) multiplied by a fraction. the numerator of which is 
the number of years or fraction thereof, which have elapsed sim the "GEOMEMBRANE" was installed and the denominator 
of which is the length of the applicable warranty. 

a 

a 
MST#US#SOLGEO# 1998 



THE REMEDIES PROVIDED HEREIN ARE THE EXCLUSIVE REMEDIES AVAILABLE UNDER THIS WARRANTY. Any 
determination as to whether the claim is covered by the Wananty or what constitutes the appropnate method of remedyng a 
defect will be made by "SOLMAX" after consultation wlth the "CLIENT". 

e. "CLIENT" agrees that it shall provide "SOLMAX" with clean, dry and unobstructed access to the "GEOMEMBRANE" in 
order for "SOLMAX" to perfon the inspections and repairs which may be required pursuant to this warranty. "SOLMAX" 
shall not be liable for any costs relating to providing access to the "GEOMEMBRANE". 

THE REMEDIES PROVIDED TO "CLIENT" HEREIN ARE THE EXCLUSIVE REMEDIES AVAILABLE UNDER.THIS 
WARRANTY AND ARE INTENDED FOR THE SOLE BENEFIT OF "CLIENT" . Neither this warranty nor any rights 
hereunder shall be assignable except with the consent of "SOLMAX" which shall not be unreasonably withheld. "SOLMAX" 
SHALL HAVE NO LlAMLlTY UNDER THIS WARRANTY TO THIRD PARTIES OR STRANGERS TO THIS AGREEMENT 
AS TO WHOM NO VALID ASSIGNMENT HAS BEEN MADE. 

THE WARRANTY SET FORTH ABOVE IS THE ONLY WARRANTY APPLICABLE TO THE "GEOMEMBRANE" AND 
ALL OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, ANY WARRANTY OF 
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL 
"SOLMAX" BE LIAELE IN CONTRACT OR IN TORT (INCLUDING NEGLIGENCE) FOR ANY DIRECT, INDIRECT, 
INCIDENTAL, SPECIAL OR CONSEQUENTIAL DAMAGES RESULTING FROM FAILURE OF THE INSTALLATION OR 
BREACH OF THIS WARRANTY. IN THE EVENT THE EXCLUSIVE REMEDY PROVIDED HEREIN FAILS IN ITS 
ESSENTIAL PURPOSE. AND IN THAT EVENT ONLY, "CLIENT" SHALL BE ENTITLED TO RETURN OF NO MORE 
THAN THE CONTRACTUAL PRICE FOR SO MUCH OF THE INSTALLATION WORKMANSHIP WHICH HAS WOLTED 
W E  WARRANTY PROVIDED HEREIN. Except for the warranty set forth above, no representabon or warranty made by any 
sales or other representatre of "SOLMAX", or any other person, concerning the "GEOMEMBRANE" shall be binding upon 
"SOLMAX". In the event any term or prowston of this warranty is inconsistent wlth or in conflict mth any m n g ,  purchase 
order, or contract executed by "SOLMW, then, to the extent such inconsistency or conflict exrsts. the terms and condltions of 
this installabon warranty shall control in all respects. 

The legal relabons of "SOLMAX" and "CLIENT" shall be determined and governed by the lam of the state of New York. 
"CLIENT" consents to the personal junsdidon of the courts slttrng in the state of New Yo& 

Any waiver of the terms and conditions of this warranty shall be in writing signed by "SOLMAX". The failure to insist upon 
strict compliance with any of the terms and conditions contained herein shall not act as a waiver of Strict compliance with all of 
the remaining terms and conditions of this warranty and shall not operate as a waiver as to any of the terms and conditions of 
this warranty as to future claims under this warranty. 

SOLMAX GEOSYNTHETICS INC. 

BY- Craig Zinserting, General Manager 

I have read and agree to be bound by the terms and conditions of the foregoing wananty. The said warranty shall not be 
effective until an original dated and signed copy by an authorized officer of "CLIENT" has been duly returned to "SOLMAX" 
and until full payment has been made to 'SOLMAX". 

CLIENT 

"'., TITLE: 

DATE: 

MST#US#SOLGEO# 1998 



LISTING OF COMPLETED FACILITIES 

Section 02770-1.04.B.4 
Document No. 614-PET-058D 

y& - Conforms to the Subcontract Requirements 
[ 1 B . Minor Comment - Incorporate and Resubmit 

. ... 

environmen' 
technuiogi 



N.A>tE OF PROJECT: Guilder!and Landfiil Closure 
Guiideriand. Y2w York 

REFEREYCE: Mr. Mark iiodgikins 
Klby  Brohers. Lnc. 
Phone: (5 18) 4 5 t j - Z O ? ~  

TYPE OF .MATER.L<: 40 mil Smooth HDPE - 195.000 SF 

S'C'BGRxDE CONDITIONS: 6 inch SubbaseDaii]; Cover Layer 

IDST-U-LATION CREW: 

DESCRIPTION OF REP.- 
(METHOD & EQUIP. USED) : 

.keas around aupursenanc:~. Destructive tesr locxions. air 
tesr locations. burnours CIC. 

Equipment: Exmuion weiders 

Foreman: 
Crew: 

Duration: 1 wet.ls . 
Sasson: S m e r  

Bill .%kens (5.000.000- SF experience) 
5 Technicians and 1 QC Inspecror 

- -  - 4 Local laborers 

EQUIPMENT USED: Hot wedge fusion welder manufactured by Solmax: 
Exuusion welders manufacrured by Munsck 
Tensiometer manufacured by Solmax; 
Honda -4rV-s 

080493 

. .  



t 

SAME OF PROJECT: 

SCOPE OF W O E  

DATE OF INST.4LLATTOX: Noveaber 1?96 

REFEREYCE: 

TYPE OF MATERIAL: 

James htaivasi 
Ma,.uirn Conmucrion Services C o p .  
Phone: (3 15) 432-9324 

60 mil Tekmre6 HDPE - 165.000 SF 

SCBGRADE CONDITIONS: 

DESCRIPTION OF REP-AES 
(METHOD & EQUIP. C'SED) : 

Well -gaded smcmal  fill 

.Qes around aupurcenances. 9esrmcrive tesr locations. 3 
tesi locaiions. burnours e x .  
Equipmex: E x m i o n  webiers 

Foreman: 
crew: 4 Technicians and 1 QC Inspefror - 

Durarion: 4weeks 
Seson: L x e  Fall 

Todd G e m  (9.000,OOO SF experienc=) 

4 Local laborers -- -_-- 

Xot wedge fusion welder rnanu5c-d by SOIXXK 
Exmion weiaers manufacmd by Mwcfi :  
Tensiometer manufacrured by Solma?<; 
Honda .4TI;'s 

Sot svailab le 



HDPE L?i-ST,%LLATIOfiS 

Sczkonk Lmdfiil C!osure 
Szrkonl; Mssacnuse~s  

--__ 
SCOPE OF W O K :  

DATE OF INSTALLATION: July 1996 

- S a n i ~ ~  iaxiafiii Cap -._ - 

REFERE3CE: Mr. Joe C a d d o  
LiKle:on Environmexal Scn.ic:s. Inc. 
Phone: (508) 4 8 6 4 3 0  

TYPE OF XATERLAL: 40 mii Ttxmed KDPE - 355.000 SF 

S U B G R D E  CONDITIONS: 12 inches Daiiy Cover.' Drainage Layer 

DESCRIPTION OF REP.UR3 
(METHOD & EQLXP. USED) : 

.*ex around aupunenanes. Desnucrive resr locations. air 
test locarions. bumours ex.  
Equipmenr: Exuusion weiders 

INST-&LATION CREW: Forenan: Jason C& (5.OOO.OOO-t SF experience) 
-.* 5 Technicians and 1 QC lnspecror 

4 Local laborers 
-- - ._. 

Crew: 

Durarion: 2 weeks 
Sezson: Summer 

-- 
- 

So: wedge fisior, we!der F A ~ ~ Z C C C !  by SolmaT; 
Exmuion weiaers manufacrured by M W L S C ~  
Texsiomerer manufcnued by SoimaX; 
Honda .4n/"s 

F.ACILITE' PERF0 R'M.&,CE: Koi available 



n A A V  S"iR/ !nA 

S U B G R U E  CO.SDITIOYS: 

DESCRIPTIOW OF REP-lrIRS 
iMET'ilOD & EQUIP. CSEDI: 

. . 



s o w  

YAME OF PROJECT: 

REFEREYCE: 

TYPE OF XATERIAL: 

SUBGUDE CONDITIONS: 

DESCRIPTION OF REP.&IRS 
(METHOD & EQCXP. USED) : 

EQbTIPMEXi USED: 

Pe?pereii Lyldfiil Ciosure 
Pe?pere!l. >.iassachusercs 

. 4 u p  1996 

blr. Joe Caraido 
Linieron Environmenral Scsices. Lnc. 
Phone: (508) 48643-10 

40 mil Texmred HDPE - 41 1.000 SF 

12 inches Daiiy Cover; Drainage Laye: 

around aupunezancts. Demctive tesf locxions. air 
res1 locztrions. burnours e x .  
Equipment: E x m i o n  welders 

Foreman: 
Crew: 

Duration: ->week 
Seson: S m e r  

Jason Craft (5.000,0001 SF experience) 
5 Technicians and 1 QC Ispeaor  
4 L o d  laborers - - .  -_ 

- -  

Kot wedge fusion weider manufactured by Soimax 
Extrusion welders manur'8cru;red by Munsch: 
Tensiomerer manufmed by Soimax; 
Honda .4Ws 

F-ACILITY PERFORW&VCE: Not available 



I c 

3 V X E  OF PROJECT: 

f ’”_ - 

Coionie Lzndfiil Ex?ansion 
I o m n  of Coionie. >-e*.c: York - 

SCOPE OF WORK:- - 

DATE OF INST-ULXTIOPi: 
-- 

REFERENCE: 

SLXGRUIE CONDITIONS: 

DESCRIPTIO3 OF REP.- 
(METHOD & EQUIP. USED) : 

INSTXLLXTIOP 

Ce!l z q a i i i o n  

July - Au-gusr !?95. June 1996 

MI. Tom .McClain 
ECiiby Brothers. Inc. 
Phone: (‘5 18) 456-2092 

60 mii Texnrred HDPE- 1.000.000 SF 
Geocomposire - 1.000.000 SF 
GeO@d - 1.000.000 SF 

C!ay 

.be= xound 3ppurrenances. Desrruc:ive tesi locxions. air 
resr loc3rions. Sumours ex.  
Equipmenr: Exmrsion weiders 

.- - 
Foream: h g e i o  Gaerano (8.000,000+ SF -. CREU - 
experience j 
CE.?.w: 6 T:c,;,licians and 2 QC Inspec:ors 

6 Local l a b o r s  
. Dumior,: 3 monL!x 

Sexon: S urnme: 

F.ACILITY PERFORWUCE: 

Eor wedge fusion weiaer manufacrured by Solma.: 
E x r s i o n  we!aers r n ~ i u h ~ ~ e d  by M u c h :  
Tsnsiorne:er nanufacrured by Solmas; 
Eon& .Arc”s 

080493 



N.1ME OF PROJECT: 

SCOPE OF WORK: 

S O L W  

DATE OF INST-UL-ATION: 

Bainbridge Navai Trzining Center 
-&inbridge. Mqland  

~~ 

Conraminarea Soii Cover 

REFERTYCE: 

TIT€ OF .W-TERLa: 

+rii - May. 1905 

hlr. Lm7tnce J. Ste,-;.s. ?E 
OEM Rernediauoc. Inc. 
Phone: (a121 963-2300 

40 mil HDPE - 800.000 SF ' 

Geocomuosite - 1.100.000 SF 

S'L'BGRXDE CONDITIONS: Sand Drainage Layer 

P 

DESCRIPTIOF OF REP.- 
(METHOD & EQUIP. USED) : 

A r e s  around aupunenancs. Desrmc5ve tesf lOC3uOnS.  air 
tesr loc~tions. burnouts e x .  
Equ$xnenr: E m i o n  welders 

. -  - -  
EVST,AI..LXTION CREW: Fo~man:  Greg Green (1 0.000.000t SEex7erience j 

C r t X  

Dualion: 5 we&s 

8 TeAnicians and 1 QC Insg=f:o~ 
4 Locd laboEs 

Sesor :  Spring 

EQLZPMEYT USED: Kot wedge fusion weider manufacnued by SO~I~IZCK: 
Esrmsion welders manu-acrured by Munsch: 
Tensio;ne:zr rr,ar,Sacrared by S o l n z :  
tionaa A j r ~ . - s  



5 i x . I E  OF PROJECT: 

-. -.- . 

SCOPE OF WORK; 

DATE OF INSTALLATION: 

REFEREYCE: 

W E  OF UTERLXL: 

S U B G U D E  CONDITIONS: 

DESCRIPTION OF REP-%IR!3 
(METHOD & EQUIP. USED) : 

IYSTALLATION CREW: 
-- 

EQUiPfclEhiT USED: 

Landfill Cell _. .- 

1993 

Sand 

. e e s  around aupunenances. Desuucrive t e s  locations. i 

tesr locxions. burnours e x .  
Equipment: Exuusion welders 

Foreman: 
crew: * 

---- 
Durauon: 
Sexion: 

not wedge .- 

F.ACILITY P ERFO RWLYCE: 

Greg Green (1 0~000.000- SF experience) 
5 Tec-scians and-: QC Inspector 
4 L o d  !&om -- 
2 we.h 
SIlmmfX 

fusion weiaer m a n u f a c d  by Solrnax; 
E.urrusion welders manufacrured by M ~ c f i :  
Teasiomerer man-d by So- 
Honda -4TV's 

I .  



?i.%\IE CF ?RO..‘ECT: Wartz-ord Lmdfiil 
.-- .. - - Tomn or‘ Warerford. New York 

MSW Landfill Cap 
- 

SCOPE OF WORK: 

DATE OF 13’ST.dL-ATIO?i: 

REFEREYCE: 

TYPE OF YLATERI-a: 

1993 

blr. Hal Bayly 
Kingsley - m s .  Lnc. 
Phone: ( 5  18) 753-6 i28 

10 mil Textured HDPE - 760.000 SF 

SL’B GRkD E C 0 SD IT10 NS : SaIld 

DESCRIPTIO5 OF REP-aRS 
(METHOD & EQUIP. USED) : 

. u z x  around 3Upr.e.3ancs. Desuuc5ve tesr locarions. air 
t e s  locations. burnours erc. 
Eouipmenr: Exrrusion welders 

. -- 

EQLVME3T USED: 

Foreman: 
crew: 

Durarion: 4 we& 
S t s o n :  S m e r  

Greg Gre:n (1 0.000.0001 SF experience) 
6 Technicians and 1 QC Inspeaor 
3 L O a - E i E E - 3  

EOK wedge fusion welder mauu”zmrcd by S o h :  
Exuusion welders manufacrured by Munscfi; 
Tensiometer rnanur^acnwd by Solmax: 
Honda ATV’S 



HDPE INST.4LLATIONS 

NAME OF PROJECT: 

SCOPE OF W O W :  

DATE OF INSTALLATION: 

RJZFERENCE: 

TYPE OF UTERUL: 

SUBGFU.DE CONDITIONS: 

DESCRIPTION OF REPAIRS 
(METHOD & EQUIP. USED) : 

INSTALLATION CREW: 

EQUIPMENT USED: 

FACILITY PERFORMANCE: 

Bethlehem Landfill Closure 
Bethlehem, PA 

MSW Landfill Closure 

1995,1996 

Chris Campman 
City of Bethiehem 
Phone: (610) 865-7103 

40 md Textured.L.LDPE - 1,S751000 SF 

Clay 

PAGE 02 

a 

Areas around appurtenances, Destructive test locations, air 
test locations, bumcurs etc. 
Equipment: Extrusion welders 

Foreman: Greg Green 
Crew: 

Duntion: 4 months 
Season: 

6 Technicians and 1 QC Inspccror 
8 Local laborers 

Fali 95 i Summer 5% 

Hot wedge fiuion welder manufactured by Solmsx: 
Exsrusion welders mvlufacturtd by bhsth;  
Tensiomzter manufactured by Soha...; 
Honda .4TV's 

Not avaiiable 



NAME OF PROJECT: 

SCOPE OF WORK: 

DATE OF WSTALLATION: 

REFERENCE: 

HDPE INSTALLATIONS 

TYPE OF MATERIAL: 

SUBG-E COKDITIONS: 

Lanchester County Landfill Expansion 
Honsy Brook, PA . 

Landfill Cell Expansion 

1996, 1998 

Don Buncie 
Lanchester Landfill 
Phone: (610) 273-3771 

60 mil Texrxed HDPE - 2,234,000 SF 

Clay 

DESCRIPTlOFi OF REPAIRS 
OIETHOD 5: EQUIP. USED) : 

Areas around appurtenances, Destructive test locations, air 
test locations. burnouts etc. 
Equipment: Extrusion we1de:s 

INST.4LLATIOPI CREW: Foreman: Greg Green / Bill Aliens 
Crew: 

Duration: 4 months 
Season: 

8 Technicians and 1 QC Inspector 
8 L c d  laborers 

Fail 96 I Summer 97 

EQUIPMEFT USED: Hot wedge fusion weider manufactured by Sohax; 
Extrusion weiders manufactured by M u c h ;  
Tensiometer manufactured by So1ma.x; 
Honda ATV's 

FACILITY PERFORMANCE: Not available 
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HDPE INST-4LLATIONS 

NAhIE OF PROJECT: 

SCOPE OF WORK: 

DATE OF INSTALLATION: 

REFERENCE: 

TYPE OF MATERIAL: 

SUBGRADE CONDITIONS: 

DESCRIPTION OF RJZP.4IRS 
(METHOD & EQUIP. USED) : 

IKST.4LLATION CREW: 

EQUIP-MENT USED: 

FACILITY PERFORMANCE: 

Stony Creek 
Town of Stony Crctk, New York 

MSW Landfill Cap 

November I995 

Zack Thomas 
Town Superintendent 
Phone: (5  18) 696-3575 

40 mil HDPE - 279,000 SF 

Areas around appurtenances. Destructive test locations, air 
test locations, burnouts C. 
Equipment: Extrusion welders 

Foreman: 
Crew: 
Duration: 3 w e e k  
Season: Fall 

Jason Craft (5,000,000+ SF experience) 
8 Techcians and 1 QC Inspector 

Hot wedge fusion welder manufactured by Solmax; 
Extrusion welders manufactured by Muusch; 
Tensiometer manufacnucd by Solmax; 
Honda Am's 

Not available 



Project Name: 

Application: 

Location: 

Date of Completion: 

Facility Owner: 

Design Engineer: 

Contact: 

Telephone No.: 

Material (1): 

Quantity: 

Manufacturer: 

Material (2): 

Quantity: 

Manufacturer: 

Material (3): 

Quantity: 

Manufacturer: 

Material (4): 

Quantity: 

Manufacturer: 

Field Seaming Equipment: 

htallation Supenisor: 

Master Seamer: 

Crew S u e :  

Town of Granville Landfill Closure 

MSW Landfill Closure 

Granville, NY 

July 1997 

Town of Granville, NY 

Clough Harbour & Associates 

Mike Amodeo 

5 18-453400 

40 mil Smooth HDPE 

708,000 SF 

SOLMAX 

Double Wedge and Extrusion Weiders 

Angeio Gaetano 

Rick Muller 

8 Technicians and Laboren 

Page 1 of 100 

080434bS 
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RECENT PROJECT LIST 

Project Kame: 

Appllcathn: 

Location: 

Date of Completion: 

Facility Owner: 

Design Engineer: 

Contact: 

Telephone No.: 

Material (1): 

Quantity: 

Manufacturer: 

Material (2): 

Quantity: 

hlanufacturer: 

Material (3): 

Quantity: 

Manufacturer: 

Material (4): 

Quantity: 

hI nnufacturer: 

Field Seaming Equipment: 

Instailation Supervisor: Rick ,Muller 

Master Seamer: Bob Bums 

Crew Sue:  

Double Wedge and Extrusion Welders 

8 Techcians and Laborers 

Hatfield, MA 

MSW Landfill Closure 

Town of Hatfield, M4 

September 1997 

Town of Hatfield, MA 

Duii-csne & Henry 

Jack Spanbauer 

4 13-773-3642 

40 mil Textured XDPE 

225,000 SF 

SOLMAX 

O Q 0 5 0 5  

Page 2 o f  100 



RECENT PROJECT LIST 

Project Name: 

Application: 

Location: 

Date of Completion: 

Facility Owner: 

Design Engineer: 

Contact: 

Telephone NO.: 

Material (1): 

Quantity: 

Manufacturer: 

Material (2): 

Quantity: 

Manufacturer: 

Material (3): 

Quantity: 

:Manufacturer: 

Material (4): 

Quantity: 

Manufacturer: 

Field Seaming Equipment: 

Installation Supervisor: 

Master Seamer: 

Crew Sue:  
.I I, 

4 f.'" ;. 

Jones Street Landfill 

MSW Landfill Closure 

Orange, MA 

October 1997 

Town of Orange, .MA 

SEA Consultants. Inc. 

John Nolan 
~ 

40 mil Smooth HDPE 

450,000 SF 

SOLMAX. 

40 mil Textured HDPE 

300,000 SF 

SOLMAX 

/ 

Double Wedge and Extrusion W-elders 

Greg Green 

Doug Harris 

8 Technicians and Laborers 
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RECENT PROJECT LIST 

! 

Project Name: 

Application: 

Location: 

Date of Completion: 

Facility Owner: 

Design Engineer: 

Contact: 

Telephone No.: 

Material (1): 

Quantity 

Man ufncturer : 

Material (2): 

Quantity: 

1Manuiacturer: 

Mnterinf (3): 

Quantity: 

Manufacturer: 

Material (4): 

Quantity: 

Manufacturer: 

Field Seaming Equipment: 

Instahtion Supervisor: 

JMarrter Seamer: 

Crew Size:  

Cam Mill Landfi!l 

MSW Landfill Closure 

Lisbon, MD 

Decmber lY9? 

Howard County. MD 

SCS Engineers 

James Law 

4 10-995-4040 

30 mil Textured VFPE 

326,000 SF 

SOLA4AX 

Double Sided Geocomposite 

360,000 SF 

National Seal Co. 

PAGE 08 

Double Wedge and Extrusion Welders 

Dennis Hooks 

Brian Reiss 

8 Tcchnicians and Laborers 

Page 8 af io0 



RESUME OF INSTALLER'S SUPERINTENDENT 

Sections 02770-1.04.B.5 
Document No. 614-PET-058E 

[ ] A - Conforms to the Subcontrac: R2quirement.s 
g B  - Minor Comment - lncorpcrate and Resubmit 

technologies 



Name: William Bums 

 

Job Title: Foreman 

RESUME 

WORK EXPERIENCE 

1992 - Present: Solmax Geosynthetics Inc. 

Confined Space Entry Certification 
OSHA 40 Hour Certification (Hazardous Materid) 199211 993/1994 

INSTALLATION EXPERIENCE 

1992 Landfill Cover 
Manlius (NY) 
Town of Manlius 

1992 Landfill Cover 
Augusta (NY) 
swoco 

1992 Landfill cover 
P ensacola(FL) 
OHM 

VLDPE 
1 . O d  40 mil 
44,450 m2/ 478,470 ft2 

VLDPE 
1.0 mm/ 40 mil 
83,900 m2/ 903,120 ft2 

COEX 
1.5 mm/ 60 mil 
40,000 m2/ 430,570 ft2 

1993 Landfill Cover HDPE 
Clifton Park (NY) 
Town of Clifton Park 

1.0 mm/ 40 mil 
98,900 m2/ 1,064,585 ft2 

1993 MSW Landfill 
Atlantic City (NY) 
City of Atlantic City I .  

HDPE 
1.5 mm/ 60 mil 
60,000 m2/ 645,855 ft2 



William Bums 
INSTALLATION EXPEREINCE (continued) 

1993 MSW Landfill Cap 
Waterford (NY) 
Town of Waterford 

HDPE 
1.0 mm/ 40 mil 
70,000 ,21753,500 ft2 

1993 Vehicle Wash Facility HDPE 
Fort Drum (NY) 1.0& 1.5mm/40&60mii 
US Corp of Engineers 63,100 m2/ 679,225 fi2 

1993 Decontamination Pad HDPE 
~ Leeds (NY) 1.0/ 40 mil 

American Thermostat 1,115 m2/ 12,000 ft2 

1993 Basins 
Oak Hill (Ny) 
Stiefel Lab. 

HDPE 
1.51 60 mil 
3,250 m2/ 35,000 ft2 

1993 MSW landfill HDPE 
Western Berks (Pa) 
County of Western Berks 

1 3  60 mil 
17,560 m2/ 189,000 ft2 

B 
1994 Seton* Containment HDPE 

Albany (NY) 1.0 d 2 4 0  mil 
Sears Oil 1,150 m / 12,378 ft2 

1994 Rain Water Basin 
Millsboro (DE) 
AX20 Industries 

Polypropylene 
1.2 mm/ 30 mil 
3,809 m2/ 41,000 ft2 

1994 Landfill Cap Reconstruction HDPE 
Lake Placid (NY) 
Town of North Elba 

1.0 mm/ 40 mil 
19,700 m2 /213,000 f? 

1994 Decon Pad 
Syracuse (NY) 
OBG Tech. Svcs. 

1994 Waste Water Basin 
Oswego (NY) 
Ebace cc!Pa*LCters 

HDPE 
1.0 mm/ 40 mil 
557 m2/ 6,000 ftz 



1994 

1994 

1994 

1994 

1994 

1994 

1994 

1995 

1995 

1995 
f' .. 

: L  . .  

0 

William Bums 
INSTALLATION EXPERIENCE (continued) 

Landfill Cap 
Schuylerville, (Ny) 
Town of Saratoga 

HDPE 
1 .O mm/ 40 mil 
37,16 1 m2/ 400,000 ft2 

Secondary Containment HDPE 
Cutler, (ME) 
U.S. Navy 

1.5 mm/ 60 mil 
9,290 m2/ 100,000 ft2 

Secondary Containment PVC 
Utica, (NY) 
NY State Psychiatric Center 

.75 mm/ 30 mil 
200 m2/ 2400 ft2 

Landfill Cap 
Lysander, (NY) 
Town of Lysander 

PVC 
1.0 mml40 mil 
350 m2/ 3750 f? 

Secondary Containment Repair HDPE 
Glenmont, (NY) 1.5 mm/ 60 mil 

500 m2 / 5,500 ft2 * SearsOil 

Pond Repair HDPE 
Utica, NY 1.5mm/60mil 
Niagara Mohawk Power Corp. 

HDPE Pipe Modification HDPE Plate 
Wampsville (NY) 
Madison County Landfill 

0.5 inch HDPE Plate 
Double Walled Pipes 

Landfill Cap HDPE 
Port Deposit, (MD) 
Bainbridge NTC 

1.0 mm / 40 mil 
60,400 m2 / 650,000 ft2 

Tank Liner HDPE 
Endicon, (NY) 
IBM Corp. 

Leachate Storage Lagoons HDPE 
Wampsville, (NY) 
Madison County DSW&S 

2.0 mm / 80 mil 
75 m2 / 800 ft2 

1.5 mm/ 60 mil 
10,590 m2 / 1 14,000 ft2 

QgQ3&2 



William Bums 
INSTALLATION EXPERIENCE (continued) 

1995 MSW Landfill Expansion HDPE 
Cohoes, (NY) 
Town of Colonie 

1.5 mm / 60 mil 
88,225 m2 / 950,000 ft2 

1995 Landfill Cap LLDPE 
Portsmouth, (NH) 
Pease Air Force Base 

1.0 mm / 49 mil 
101,725 m / 1,095,000 ft' 

1995 Haz. Soil Cell and Cap 
Medina (NY) 

~ FMCCorp ~ 

1996 Tank Liner (Tank 2) 
Endicott, (Ny) 
IBM Corp. 

1996 Fire Prevention Pond 
Claverack, (Ny) 
Brookwood Detention Center 

1996 Landfill Cap 
Massena, (NY) 
Reynolds Metals 

1996 Landfill Cap 
Guilderland, (NY) 
Town of Guilderland 

1996 Landfill Cap 
Dover, (NY) 
Town of Dover 

HDPE 
1.5 mm / 60 mil 
47,O 10 m2 /506,000 ft2 

HDPE 
2.0 mm / 80 mil 

' 75 m2 / 800 fi2 

HDPE 
1.0 mm / 40 mil 
2,790 m2 / 30,000 ft2 

LLDPE 
1.0 mm / 40 mil 
29,800 m2 / 320,000 f? 

HDPE 
1.0 mm / 40 mil 
18,600 m2 / 200,000 ft2 

LLDPE 
1.0 mm/  40 mil 
12,550 m2 / 135,000 ft2 



GEOMEMBRANE DEPLOYMENT/SEAMRYG 

FOR COLD WEATHER 

Sections 02770-1.04.B.8 
Document No. 6 14-PET-058F 

& - Conforms 1;) tno Subcontract 3equirements 

envirunmen t 
technologir 



GEOMEMBRANE DEPLOYMENT/SEAMING 

FOR COLD WEATHER 

Sections 02770-1 -04.B.8 
Document No. 614-PET-058F 

& - conforms t~ the Subcontract Requirements 



COLD WEATHER SEAMING PROCEDURES 

The following procedures should be used as a supplement to (not replace) the 
procedures outlined in the project specifications whenever welding takes place in 
ambient temperatures below 41 O F: 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Ambient temperatures should be measured two feet above the surface of the liner 
and readings logged every hour. 
Trial welds, for both fusion and extrusion welds, should be run on strips 15 feet long. 
Bones will be taken every 2 feet for a total of 6 specimens ( 4 peels and 2 shears). 
Trial welds will be run under conditions as closely resembling field conditions as 
possible. For example: the material will be exposed to the same elements as will be 
encountered during seaming. Run trial welds on the same subgrade conditions not 
on top of another piece of liner. Do not preheat trial welds unless you intend on 
pre-heating during field welding. 
All available information will be logged for both trial welds and field seaming. This 
information will include but not be limited to the following: machine set temperatures 
and pyrometer temperatures, speed setting and measured speed, ambient and liner 
temperature, peel and shear values calibrated to pounds per inch (PPI). 
Additional trial welds will be performed whenever the ambient temperature changes 
by more than 10" F since the last trial weld. 
Bones will be cut and peel tested from the end of every seam and every 300 feet 
along each seam during the seaming process. 
If experiencing weld failure due to lack of heat, slow the machine speed first, 
increase temperature second. Stop deployment and seaming operations if 
adjustments are ineffective. 
Close visual inspection should be incorporated to ensure that brittle failure does not 
occur to parent material surrounding welded areas. 
When strong winds are present, a protective shield may be required to prevent 
convection heat loss during seaming (especially for extrusion welding). 
Portable shelters are not recomended because humidity will increase within the 
enclosed shelter. An increase in humidity will create condensation within the seam 
as it is welded causing seam failure. 
Special care should be exercised to prevent any precipitation from entering the weld 
path. 
Deployment and seaming operations will be terminated durind periods of 
precipitation. 

0005116 . .  
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MASTER SEAMER 

~ G E L O  GAETANO 



- 
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PAGE 02 

Name: kngelo Gaetano 

Job Title: Senior Foreman, Master Searner 

WORK EXPERIIENCE 

OSHA 40 Hour Certification 
0 CPRCertification . 

First Aid Certification 
Confined Space Entry Certification 

Bachelor of Arts, State UniwnRy of New York at Buffalo, 1894 

Angelo Gaetano has been employed by our company since 1993. Mr. Gaetano 
has successfully completed SOLMAX's 305 hour Field Technicians Education Program 
" Welding and Assembling of Geosynthetics" specifically designed and sanctioned by 
the Quebec Ministry of Eduation. Mr. Gaetano has gathered extensive experience in 
the field having successfully participated in the installation of over 12 million square feet 
of HDPE, 4 million square feet of GCL, 1 million square feet of XR-5 and over 5 million 
square feet of GeonetlGeocomposite in North America. 

1Ns;TAL.U EXPEM€NCE 

. 1993 Vehicle Wash Facility ' HDPE 
Fort Drum (NY) 
US Carp of Engineers 

1 .O & 1.5 mm/ 40 & 60 mil 
63,100 m21880,OOO ftz 

1993 MSW landfill 
Western Berks (Pa) 
County of Western Berks 

1994 'Secondary Containment 
Albany (Nv) 
Sears Oil 

' HDPE 
1 .9  60 mil 
17,560 mz/ 169,003 ftz 

HDPE 
1 .O mm/,40 mil 
1.150 rn / 12,500 ft2 
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1994 Landfill Cap Reconstruction 
Lake Placid (NY) 
Town of North Elbe 

. HDPE 
1.0 mm/ 40 mil 
19,700 m2 /213,000 ft2 

1994 Landfill Cap 
Schuylewille (NY) 
Town of Saratoga 

HOPE 
1 .O mm/ 40 mil 
37,161 mZ/ 400,000 f? 

1994 Decon Pad 
Onondaga Indian Reservabon 
O'Brian & Gere Engineering 

' HDPE 
1 .O mm/ 40 mil 
700 m2/ 7225 

HDPE /COD( 
1 .O & 1.5 mm/ 40 & 60 mil 
30,650 d/ 330,000 f? 

' 

~ 

1994 FMC Corporation 
Medina, (NY) 
REMCOR, Inc. 

1994 Lagoon Liner 
Broadheadsville (PA) 
Broadheadsville School Dist. 

HDPE 
1.5 rnm / 60 mil 

10,700 m2 / 115,500 ft' 
\ 

HDPE 
1 Smm / 60 mil 
1,350 mz / 15,000 ff 

1994 Secondary Containment 
Jamestown (NY) 
Vale0 Engine Cooling, inc. 

I 1994 Water Basin Repair 
Philadelphia, (PA) 
City of Philadelphia 

HDPE 
1 Smm / 60 mil 
10,680 mi /115,000 f? 

1 994 Landfill Cell Expansion 
Presho, (NY) 
County of Steuben 

HDPE 
1.0 mm /40 mil 
4,250 mf / 46,000 f? 

HDPE 
1.0 mm I 4 0  mil 
24,100 mr / 260,000 e 

1994 Golf Course Ponds 
Page (AZ) 
Horizon Golf 

1995 Landfill Cap 
Port Deposit, (MD) 
Bainbridge NTC 

. HDPE 
1.0 mm / 40 mil 
60,400 m2 / 650,000 f? 

1995 
\ 

HDPE 
2.0 mm / 80 mil 
75 m2 I800 f? 

Tank Liner 
Wicot!. (NY) 
IBM Corp. 



~ 
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1995 ' HDPE 
1.5 mm' / 60 mil 
10,590 in2 / 114,OOO rt2 

Leachate Storage Lagoons 
Warnpsville, (NY) 
Madison County DSW&S 

1395 Nuclear Waste Cap 
West Valley, (NY) 
N.Y.S.E.R.D.A. 

XR-5 
.9 mm / 36 mil 
46.450 mz ~500.000 

1995 H a z .  Soil Cap 
Pendetton, (NY) 
Frontier Chemical . 

* HDPE 
1.5 mm / 60 mil 

- 30.285 m2 l326,OOO e 
HDPE 
2.0 mrn / 80 mil 
75 m' I800 f? 

1995 Tank Liner (Tank 2) 
Endicott (NY) 
IBM Corp. 

1995 MSW Landfill Expansion 
Cohoes, (NY) 
Town of Colonie 

' HOPE 
1.5 mrn 160 mil 
88,225 m2 / 950,000 f? 

'HDPE 
2.0 mm/ 80 mil 
75 ma I BOO 

1996 Tank Liner #Z 
Endicott (NY) 
lBhA Carp. 

1996 Landfill cap 
Bourne (MA) 
Horizon Golf 

Rufco EX 30 
0.5 mW40 mil 
28,330 m2 / 340,315 e 

1996 

1996 

1996 

Fondation Liner 
West Haftford (CT) 
BJ'S whole sale 

Rufco EX 30 
0.7930 mil 
14,450 m2 / 123,250 fi2 

LLDPE 
1.0 mW40 mil 
12,500 mi / 134,550 ft' 

Landfill cap 
Town of Dover (NY) 
Town of Dover 

MSW Landfill cell 
Honey Brook (NY) 
Pavex 

. 'HDPE 
1.5 rnm0 mil 
1 1 1480 sm/l220000 sf 

INSTALLA TON HPERIENCCE (continued) 



1996 Temporary Cover 
Nashua (NH) 
L.K. Ladd 

19% Industriel Landfill Cap 
Goulds Pump (NY) 
Kilby Brothers 

1996 Fluid Lagoon 
Hancock (NY) 
Mamm Construction 

1996 Ash landfill Cap 
Sprout Brook (NY) 
New Roch. Construction Cwp. 

1398 HAZ Landfill Cap 
Acton (MA) 
GZA Remediation 

1996 C+D Landfill Cap 
Guiderland (NY) 
Kilby Brothers 

1996 Industrial Landfill Cap 
Massena (NY) 
mte! 

1998 Brine Setting Ponds 
Avoca (NY) 
Poling & Bawn Const. 

1996 MSW Landfill Cap 
Colony (NY) 
Kilby Brothers 

1996 HAZ Materials Landfill 
Pendleton (NY) 
Sevenson Environmental 

RAVEN 
0,5 mm/20 mil 
73391 smI790000 sf 

UDPE 
1 3  mm/60 mil . 
28836 sm/310400 sf 

'' HOPE 
1,5 mm/60 mil 
14400 sm/155000 sf 

' HDPE 
1,5 mm/60 mil 
79430 S d 8 5 5 M ) O  Sf 

' HDPE 
1,5 m m M  mil 
35181 sm1378700 sf 

' HDPE 
1 ,O mmMO mil 
22296 sm1240000 sf 

LLOPE 
1 ,O mm/40 mil 
25000 srnegi07 d 

HDPE 
1 ,ai .5 mm/40/80 mil 
6503 smnOOOO sf 

HDPE 
1.5 mmB0 mil 
i 3935 sm/150000 sf 

\ 
HDPE 
1,s mmBO mil 
33452 sm1360085 sf 

~ 

PAGE 05 

... 
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1998 -. . 

1996 

1996 

1997 

1997 

1997 

1997 

i 997 

Landfill Cap 
Brigadoon (NY) 
Dan Hosktter 

HAZ Landfill Cap 
Buffalo (NY) 
SLC Constructors 

MSW Landfill Cap 
Schuyler Falls (Nv) 
Luck Brothers 

Landfill Closure 
Laurel Park (CT) 
Smith Kajima 

Sanitary Landfill 
Rockport (W 
SEA Consultants 

Landfill Closure 
Norwalk (CT) 
Site Remediation 

Lugoon 
Sludge Manofil (Troy, NY) 
Rensselaer county bureau 

Lagoon 
LiLy Pond (NY) 
Jett Industries 

' HDPE 
0,75 rnrn/30 mil 
27870 smB00000 sf 

XR-5 
0,75 mm/30 mil 
47379 sm/510000 sf 

*HOPE 
1,5 mm/60 mil 
30000 sml322928 af 

LLDPE 
1.0 rnm/40 mil 
1 1 1480 smll2OOOOO sf 

' HOPE 
1 .O mm/40 mil 

4esoo ~m/500538 sr 

- HOPE 
1.5'mm/60 rnil 
5202 sd55996 sf 

' HDPE 
1.5 m d 8 0  rnil 
7000 sml75350 sf 

' HDPE 

929 sm/lO,OOO sf 
1.5 mml80 mil 



SEAMER 

ROBERT STUMPF 

000525 
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Tnrihing: 

Robert Srumpf 

OSHA40 H o u T ~ ~ ~ I ~  191O.120,1990 
Certified Liner Installation, Poly-Flex 1992 
Re-Certified Liner Installation. Poly-Flex 1996 

Experience Summary: 

1990 to 1998- Liner Installation Foreman for Kclchner Encironmenra Inc. 

Wright-Patrerson .41r Force Base-Dayton, Oh-Landfills 8 and 10 RemediatiodClosure 
1995-1 996. Ins.ialltd990,OOO sq. A. HDPE geomembranc (40% textured, 60% smooth), 
990,000 sq. A. Bentomat GCL, 990,000 sq. fi. woven geotextile. 900,000 sq. ft. 
geocomposite. 

\ 

425,000 sq. ft. Bentomat GCL, 425,000 sq.  ft. Geotexiile. 
b Rumpkc Landfills. various sites 1995. Insmlled 605,000 sq. ft. 60 mil HDPE geornembrane, 

I 
Cincinnati Gas and Electric (CGC)- Ash Monofill Construction. Installed 850,000 sq. fi. 
total geomembrane (60 mil HDPE smooth 60 .mi1 HDPE [ex w e d ,  30 mil HDPE smooth, and 
140 mil HDPE smooth) 425,000 sq. ft 4 oz. Geotexrile. 

e Champion Paper Co.- Hodapp Landtill Closure- Hamilton, Oh. lrstalled 600,000 sq.ft. 
VLDPE geomcmbrane. 600,000 sq.fi geotextiie 

Nsw Paris Landfill 
Former Sohio'ReEnery-Ft Wright, KY (LLDPE) 
Iiidianapolis, Indima (VLDPE) 
Kingston, Ohio 
Watenreliet, .Michigan 
Troy ,Ohio 
Streator Landfill 
Brickyard Landfill 
Dixon Landfill 

300,000 sq.ft 
1,600.,000 sq.fi 
2, I00,000 sq.ft 
280,000 sq.A 

50,000 sq.fi 
200,000 sq.ft 

i 80,000 Sq.f i  

585,000 sq.ft 
170,000 q.ft 
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Kobcrt Stumpf (cont’d) 

Upper Rock Island 
Ramsey-Sias Lagoon 
Huron County Landfill 
Ch~micals, Inc. Pond 
Bavarian Landfill, 1st 3 phases 

Total Georncmbranc Installed 

150,000 sq.fi 
150,000 sq.ft 
660,000 sq.f? 
25,000 sq.fi 
600,000 sq.ft 

10,095,000 sq Et 
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- 2861 JERRY ISTRE - THE JERRY ISTRE COMPANY Y 

0 
Position: Quality Control Inspector, Petro Environmental Tech., Inc.; Master Seamer 

Education: Cochise College; Associate Degree in Business Management, 197 1 
Welding and Pipe Fitting; Crowley, LA, 1972 

Relevant Experience: 

0 The Istre Company (Owner) - January, 199 7 to Present: 

Subcontracts to liner companies working as a Consultant, Supervisor, and Master Seamer to in- 
stall geomembrane systems, piping systems, train Supervisor, Quality Control Technicians, and 
welding technicians. 

~ 

Gyr Pipe & Lining Systems, Inc. (PartnedOwner) - January, 1992 to December, 1996: 

Contract to NWT Canadian Government for the purpose of building tank f m s  in the Arctic. As 
President., function was to purchase equipment, purchase construction materials, schedule ship- 
ments, and production schedules. Also responsible for ensuring that specifications were main- 
tained and the quality of work met or exceeded specifications. The scope of work entailed 
earthwork, geomembrane systems, tank building, pipe work, and concrete work. Each tank farm 
was bid at $3.2 million. When not working on the tank farms, subcontracted to Terrafix of To- 
ronto, Canada as Project Manager. This work consisted of earthwork, leachate collection and 
geomembrane systems. 

. 

Responsibilities included running the day-to-day activities for earthwork, geomembrane systems, 
methane systems, leachate collection systems, and Hazardous-Waste cleanup operations. Was 
appointed Quality Control Officer for the Bruin Lagoon, PA Project for the Corps of Engineers 
Haz-Waste cleanup project. 

Responsible for managing three field crews, training personnel in areas of welding safety, bid- 
ding project, attending field pre-construction and construction meetings, purchasing equipmend 
materials, scheduling projects, and finalizing quality control documents. 

Geo-Con (Field Superintendent) - January, 1990 to December, 1991: 

Industrial Environmental Liners (Construction Mgr.) - September, I988 to December, 1989: 

The Gagle Co. (Field Superintendent) - January, 1985 to September, 1988: 

Primary responsibilities were to run the day-to-day activities of a field crew, manage quality 
control, and layoudweld geomembrke systems. 



Ran the day-to-day activities of a field crew building gold mines and the work involved: earth- 
work, HDPE piping systems, blasting, moving rock to a crusher, and placement of materials onto 
a leach pad for gold extraction. 

Managed field crews in the propane industry and installed propane stand-by systems. Work en- 
tailed: earthwork, construction of concrete piers, installing 50,000 gallon tanks, pipe work, and 
electrical work. Licensed in Oklahoma and Texas. 

Blattner & Assoc. (Field Superintendent) - January, 1983 to December, 1984: 

E!y Energy Systems (Superintendent) - January, 1980 to 1982: 

Certifications: I 
OSHA 40-Hour 29 CFR 1 9 10.120 Certification 
OSHA 29 CFR 19 1 0.120 8-Hour Material Handling Certification 
OSHA 29 CFR 1910.120 Supervisor Training 
Operations and Emergency Response 8-Hour Training 
Hazardous Waste Operations 29 CFR 1 9 10.120 (E) 8-Hour Training 
Florida Phosphate Council Safety Progrm' 24-Hour Training 
Bay Area Safety Program - IO-Hours 
Fernald-GET 8-Hour Training 

. 
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SEAMER 

CHHS LINDSEY 



0 CHRIS LINDSEY - KELCHNER ENVIRONMENTAL 

Position: Seamer 

'Relevant Experience: 

Deployed 60-mil textured HDPE liner along various swales and Basins #1 and #2, as well as 
completed numerous patched within the Retention Basins. Fusion welded approximately 10,000 
ftS2, including grinding and extrusion welding. 

Fluor Daniel Fernald (Southern Waste Units) - February, 1998 to May, 1998: 

Wedge welded 70,000 ft.2 of 60-mil smooth HDPE liner, including detailing, grinding, prepara- 
tion for extrusion welding. 

Lehr Precision, City of Blue Ash - December, I997 to February, 1998: 

Fusion welded 3,000 ft.2 of 80-mil textured HDPE liner for patcheskap. 

Richmond Co. Landfill, Richmond, Indiana - October, 1997: 

Wedge welding, extrusion welding, grinding, deployment of 2,003,760 ft.2 of 60-mil textured 
HDPE liner. Also deployed geocomposite and geotextile materials. 

B.P. Refinery, BP Oil Co., Ft. Wright, KY - July, 1997 to Sep ember, 1997: 
(. 

Certifications: 

OSHA 40-Hour 29 CFR 19 1 0.120 Certification 
Fernald-GET 8-Hour Training 

f' ' 
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LOUIS LUNA 

L 
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:..9/05/1993 12: 41 3153539914 

I 

Same: Louis Luna 

 

Job Title: Seamcr 

RESUME 

WORK EXPERIEYCE 

,1996. - Presenr: Solmax Geosynthetics inc. 

WSTALLATIOFU’ EXPERIENCE 

1996 

1996 

1996 

1997 

1998 

1998 

1998 

Temporary Cover RAVEN 
E M  SEALAND Lnc 
Nashus, NH 790,000 f? 

0.3 mm/ 20 mil 

Landfill Cap HDPE 
Pepperell, MA 1.0 ~ ‘ 4 0  mil 
Town of Pepperell 

Landfill Cap 
Seekonk, MA 
Town of Seekonk 350,000 f? 

Landfill Closure Cap HDPE 
EM Sealand hc 
Nashus, NH ‘ 590,700 f? 

41 1,000 f? 

HDPE 
1.C mm i 40 mil 

\ 

1.0 mm i 40 mil 

Landfill Closure Cap ‘mF5 

Landfill 3 - B F L  

Cohoes, Ny 
Town of Colonie 536,000 F? 

1.5 mm ,’ 60 mil 

Bennington,VT 1.0 snm ,‘40 mil 
Town of Bennington 880,760 f? 

Landfa Cell cap 
Betheham, PA 
City of Btxhefram 

m 
1.5 mm ,’ 60 mil 
232,670 fr’ 





RESUME 

Name: Kenneth Hayes 

 

Job Title: Welding Technician For- 

WORK EXPERIENCE; 

1994 - Present: Solmax Gtosyntbetics Inc. 
OSH4 40 Hour 
Fim Aid 
CPR 

INSTALLATION EXPERIENCE 

1994 

1994 

1994 

1994 

1994 

1994 

MSW landfill cap 
North Elba (N 
Town ofh'onhuba 

HDPE 
1 .O/ 40 
20 9000m rL25 OOOf? 

\ 

MSW landfill cap t FDPE 
Schuykrville (NY) I ,Ornm/4Omil 
Town of Saraioga 23 4S0m2/360 OOOf? 

Sccond. contain. 
Cutler &E) 
US N a y  

Effluent lagoon 
Br&&ville (P.4) 
M o m  County 

Second. contain. 
-=cNy) 
Reynolds Aluminum 

Water basin 
Phily East 
City of Philadelphia 

LHDPE 
1,5mm/6Omil 
6 500m2/69 970e 

HDPE 
\ 

1,5mm/6Omil . 
10 730m211 15 5 0 0 ~  

L P E  

' HDPE 

0,90mm136rnil 
7 940m2/85 430ft2 

1 ,Omm/4Od 
10 685m2/1 15 020ft2 



PaGE 0 r  

1995 

_ _  2061 
Ken Hayes 

INSTALLATIOR EXPERIENCE (continued) 

MSW landfill cap LHDPE 
Bainbridge (MD) 1 ,Omm/4Omil 
OHM 64 000m2/650 OOOft2 

1995 i 1996 Landfill Cap 
Berhlehem (PA) 
City of Bethlehem 

LLDPE 
1.0 mm / 40 mil 
2 13,670 m2 / 2,300,000 pi? 

1995 Landfill Cap HDPE 
Stony C m k  (NY) 
Town of Stony Creek 

1 .O mm / 40 mil 
26,000 m2 /279,000 f12 

1995 ,' 1996 Landfill Cell HDPE 
Colonie, (NY) 
Town of Colonie 

1.5 mm / 60 mil 
102.190 rn' / 1,100,000 f? 

1996 / 1997 Landifll Cell ' HDPE 
Narvon (PA) 
Chester Corny Solid Watt Auth. 

1.5 mm / 60 mil 
2 1 8.700 m2 / 2.3 54,000 fe2 

, .  



_. , 

Deoarment Odghat~tDCN Rciqutsk 

Sent to ECDC: Date: w, 
SuknltEaVDCN sent to Q m b c t ~ ~  Date: 



YUPPLlbK UUI I- SUBMITTAL 
20102 I X CONTRACTNUMBER.: FSC-614 REV.: 5 DATE: October 7, 1998 PAGE I_ OF J 

I 20402 I I I I I I 
RVM: PETRV ENVIRONMENTAL TECIiNVLWlES. INC. (TO: FDF ENCilNEERINCi/CONSIRU~II~N DOCUMENT CONlROL, MS 52-7 

7400 WILLEY ROAD, MAILSTOP 52-7; TMILER NO. 504 
I4AMILTON. 01lIO 4501 3-9402 

I J  RECEIVED l3- DATE:/ 0 7 
DOCUMENT FAMILY RES U I3 M I lTA I, 

DISTRIBUTION 

NO COMMENTS 

RESUBMIT ENTIRE DOCUMENT NUMBER AS: OR RESUBMIT CHANGED DOCUMENT PAGES AS: Doc. NO.: PCN: 01 . 

MF - INFORMATIONIRECORD B - MINOR COMMENTS - REVISE & RESUBMI 



FLUOR DANIEL FERNALD 

S O W H E W  WASTE UNITS (SWUs) EXCAVATION/ 
ON-SITE DISPOSAL FACILITY (OSDF) (PMSE II) PROJECT 

Project Nos. 201 02120402; Contract No. FSC-614 

SUPPLIER SUBMITTAL No.: 20102-614-02770-1 (Rev. 5) 

RESUME OF INSTALLER'S SUPERINTENDENT 
And QUALITY ASSURANCE CHIEF 
Sections 02770-1.04.B.5, -.B.6, & -.B.7 

Document No. 614-PET-058E (Rev. 2) 
Document No. 614-PET-058E.3 (Rev. 0) 

October 7, 1998 

Fernas Site Offlce PO. Box 249 Ross. Ohlo 45061-0249 513.648.3402 Fax 648.3407 
7851 Palace Drive Cinclnnah. Ohio 45249 513.489.6789 Fax 489.7208 

8200 Seville Road Lodl. O m  44254 330.948.1494 Fax 948.1933 



RESUME OF INSTALLER'S SUPERINTENDENT 
& AL TERNA TE QUALITY ASSURANCE CHIEF 

MARC MICOCHERO 

Document No. 614-PET-058E (Rev. 2) 



5CILMb.X GECEYNTHZTICS PAGE 02 

SOLMAX 

October 7, 1998 

Mr. Rick Schairbaum 
Project Manager 
Petro Environmerrtal Technologies, Inc. 
Femald Sire Office 
PO Box 538704 
Cincinnati, Ohio 
4525 3-8704 

Re: SWU/OSDF Phase I1 
Femald Cell 2 Liner 
Solmax Project tSU9819 
Foreman Resume 

Dear h4r. Schairbaum: 

WiIliam D. Lille)c/ 
Project Manager 

With regard to Mark Micochero's resume previously submitted he was foreman for the 
following projects on his resume: 

Rand Mining -Yellow Aster Mine, Randsburg, CA 

Bedford Landfill, Bedford, MA 
Hayden Hill - Amax Gold, Susanville, CA 

450,000 sf 40 mil HDPE 
450,000 sf 60 mi1 HDPE 
680,000 sf 40 mil HDPE 
3,078,000 sf 40 mil HDPE 
4,118,500 sf 60 mil HDPE 
3,103,462 sf80 mil HDPE 
3,265,000 sf 40 mil HDPE 

885,000 sf 60 mil HDPE 
200.000 sf 80 mil HDPE 

Bond Gold Company, Beatty, NV 

If you have any questions, please cpll me at 315-853-8930. 

Best regards. 
Solmax Geoqatherics 



NAHE: Marc Kicochero 

TITLE : Foreman 

. .  
PROJECT: 

NkME: Chemgold 

MATERIAL: HDPE, Geo Fab 

PAGE 63 

2 0 6 8  
c. 

SQUARE FT: t,Z40,000 6 0  m i l  
115,000 b o c o  4512 

NAME: Chem-Security 

KATERIAf,: HDPE, Polynet 

SQUARE FT: 340,080 60 mil SLT T e x  
5 , 7 8 6  TX 3200 Composite 

NZ4M.E: Chiquita Canyon Landfill 

MATERIAL: HDPE, Geo Fab 

B 

SQUARE FT: 1,377,750 8 0  mil 
3 4 9 , 6 5 0  60 mil 

1,728,000 Trevira 1142 
1,728,000 'Trevira 1127 

NAKE: Newmont Mine - Gold Quarry 

MATERIAL: HDPE, Geotexti le ,  Polynet 

SQUARE FT: 40,000 8 0  m i l  
20,000 a 0 2 .  
20,000 PN2000 

Arlington, OR 

. _  

Valencia, CA 

Elko, NV 

. .- - 
.- 

.. . .  -. . .  



t. 

Micochero . ., R E S m  

NAME: Bond Gold Company 

. WLTERIAL: HDPE, Geo 

SQUARE PT: 3 , 2 6 5 , 0 0 0  4 0  m i l  
8 8 5 , 0 0 0  6 0  nil 
2 0 0 , 0 0 0  80  m i l  

8 0 , 0 0 0  PN3000 

NAME: 

MATEXIAL: HDPE 

Rand Kining - Yellow A s t e r  N i n e  

SQUARE FT: 4 5 0 , 0 0 0  40 m i l  
450,000 60 m i l  

NAME: SP Enviro,unental - Rolding Pond 

MATERIAL: HDPE 

SQUARE FT: 45,000 80  n i l  

NAME: Newmont Gold - Rain Mine 

MATERIAL: HDPE 

SQUARE IT: 90,000 80 m i l  

NAME: San Jose Const - Fuel Storage 

mTExIAL: HDPE 

SQUARE FT: 4,000 8 0  m i l  

NAME: Kirby Canyon 

MATERIAL: HDPE 

SQUARE FT: 5 5 , 0 0 0  60 m i 1  

I .  

I 

c H 

Page 2 

Beatty, Mr 

Randsburg, CA 

Sacramento, CA 

Elko, NV 

San Jose, CA 

Morgan Hill, CA 

080550 

I 

I 

I 



I 

I 

I 
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Micocher RESUME 

NAME: Eving 

Page 3 

~a--city, OR 
KlUERIAL: HDPE 

SQUARE El’: 60,950 60 m i l  

NAMl2: Hayden Hill - Amax Gold susanvillc, CA 
mTERIAL: HDPE 

SQUARE FT: 3 , 0 7 8 , 0 0 0  4 0  m i l  
4,118,500 60 m i l  
3,103,472 8 0  m i l  
330,000 PN3000 Drainage Net 
330,000 PN2000 Drainage Net 

NAME: Tacoma Landfill Tacoma, WA 

MATWAL: HDPE, Geotextile,  Polynet, Geocomposite, 
Friction Seal 

1,700,000 6 0  mil 
1,000,000 Double Sided 

2,100,000 6 0 2 .  

SQUARE FT: 4,2CO,OOO 60  m i l  .. 

2,100,000 CN3000 

KAME: White Pine Mine 

MATERIAL: HDPE 

SQUARE FT: 165,000 60  m i l  

NAME: Chimney Creek 

MATERIAL: HDPE, Geotextile 

SQUARE PT: 230,000 6 0  mil 
230,000 6 02. Gcotcxtile 
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-- 
e I 0 s .I M I M I I e c.s 

Kicochero RESUKE 

N a :  Hycroft 

MATERIAL: XDPE, Geotextile 

SQUARE FT: 195,305 40 m i l  

NAME : B e d f o r d  Landfill 

MATERIAL: Solmax 440T 
1 .. 

SQUARE FT: 6 8 0 , 0 0 0 s f  

... 

Page 4 

Blackcruw, NV 

. B e d f b r d ,  NH 

08855% 

B 

I 

I 
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Name: Angelo Gaetano 

SOLMAX GECSYtflHETICS PAGE 02 

SOuVlAx 

RESUME 

a 6691 Commsrclsl Drive . 
Suite 345, New Hsrttord, NY 

1341 3, USA 
Tel.: (3161 863-8930 
FOX.: (5141 853-8944 

Job Title: Site Superintendent, Master Seamer, and Quality Control Inspector 

EDUCATION 
Bachelor of Arts, Stare University of New York at  Buffalo, 1994 
OSHA 4.0 Hour Certification 
CPR Certification 
First Aid Certification 
Confined Space Entry Certification 

WORK EXPERIENCE 
Our company has employed Angslo Geetano since 1993. Mr. Gaetano has 

successfully completed SOLMAX's 306 hour Field Technicians Education Program 
"Welding and Assembling of Geosynthetics" specifically designed and sanctioned by 
the Quebec Ministry of Education. Mr. Gaetano has gathered extensive experience 
in the field having successfully participated in the installation of over 12 million 
square feet of HDPE, 4 million square feet of GCL, 1 million square feet of XR-5 and 
over 5 million square feet of GeonetiGeocomposite in North America. 

INSTALLATION EXPERIENCE 
1993 Vehicle Wash Facility 

Fort Drum (NY) 
US Corp of Engineers 

1993 MSW landfill 
Western Berks (Pa) 
County of Western Berks 

1994 Secondary Containment 
Albany (NY) 
Sears Oil 

1 -9 

HDPE 
1 .O & 1.5 mm / 40 &tzO,mil 
63,lDOm' / 680,000 ( 1 

HDPE 
1.51 60 mil 
17,560 m2/ 189,000 ft2 

HDPE 
1 .O 1nrn/~40 mil 
1,150 m / 12,500 ft2 

AffifLO CACTANO 1 



. 10,'07;1?58 SOLK4X GECSYNTHETICS PAGE 03 

INSTALLATION EXPERIENCE (continued) 2061 
c 

1994 Landfill Cap Reconstruction 
Lake Placid (NY) 
Town of North Elbe 

HDPE 
1 .O mm/ 40 mil 
19,700 m2 /213,000 ft2 

1994 Landfill Cap 
Schuylerville (NY) 
Town of Saraioga 

HDPE 
1 .O rnml40 mil 
37,161 mz/400,000 ft2 

1994 HDPE 
1 .O m m l 4 0  mil 
700 mZ/ 7225 ft2 

Decon Pad , 
Onondaga Indian Reservation 
O'Brian & Gere Engineering 

1994 

1994 

FMC Corporation 
Medina, (NY) 
REMCOR. Inc. 

HDPE / COEX 
1 .O & 1.5 mm/ 40 & 60 mil 
30,650 m'/ 330,000 ft2 

Lagoon Liner 
Broadheadsville (PA) 
Broadheadsville School Dist. 

HDPE . 

1.5 mm / 60 mil 
10,700 m' / 11 5,500 ft2 

1994 Secondary Containment 
Jamestown (NYI 
Valeo Engine Cooling, Inc. 

HDPE 
1.5mm / 60 mil 
1,350 m' / 15,000 ft2 

1994 Water Basin Repair 
Philadelphia, (PA) 
City of Philadelphia 

HDPE 
1.5mm i 60 mil 
10,680 m' / 1 15,000 ft2 

1994 Landfill Cell Expansion 
Presho, (NY) 
County of Steuben 

Golf Course Ponds 
Page 1AZ) 
Horizon Golf 

HDPE 
1 .O mm / 40 mil 
4,250 m2 / 46,000 f?? 

1994 HDPE 
1 .O mm / 40 mil 
24,100 m2 I 260,000 ft2 

1995 HDPE 
1 .O mm I 4 0  mil 
60,400 mz I 650,000 ft2 

Landfill Cap 
Port Deposit, (MD) 
Bainbridge NTC 

1995 Tank Liner 
Endicott, (NY) 
IBM Corp. 

HD PE 
2.0 mm / 80 mil 
75 mz / 800 ( * I  

2 ANGEL5 G A R A N O  
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INSTALLATION EXPERIENCE (continued) 

1995 Leachate Storage Lagoons 
Wampsville, (NY) 
Madison Countv DSW&S 

HDPE 
1.5 mm / 60 mil 
10,590 mz / 114,000 (#I  

1995 

1995 

- 
1995 

1995 

1996 

1996 

1996 

1996 

1996 

Nuclear Waste Cap 
West Velley, (NY) 
N.Y S.E.R.D.A. 

XR-5 
.9 mm / 36 mil 
46,450 m' / 500,000 td (#I  

Haz. Soil Cap 
Pendelton, (NY) 
Frontier Chemical 

- HDPE 
1.5 mm / 60 mil 
30,285 m' I326,OOO 'O(#) 

Tank Liner (Tank 2) ' 
Endicott, (NY) 
JBM Corp. 

HDPE 
2.0 mm / 80 mil 
75 mz / 800 '?'I 

MSW Landfill Expansion 
Cohoes, (NY) 
Town of Colonie 

HDPE 
1.5 mm / 60 mil 
88,225 m' / 950,000 '?I) 

Tank Liner #2 
Endicott (NY) 
IBM Corp. 

HDPE 
2.0 mmi 80 mil 
75 rn2 / 800 '9*) 

Landfill cap 
Bourne (MA) 
Horizon Golf 

Rufco EX 30 
0.5 mm140 mil 
28,330 m2 I 340,315 "'(#I 

Fondation Liner 
West Hartford (CTI 
BJ'S whole sale 

Rufco EX 30 
0.75130 mil 
14,450 mz I 123,250 " ' ( X r )  

Landfill cap 
Town of Dover (NY) 
Town of Dover 

LLDPE 
1 .O mm/40 mil 
12,500 m2 / 134,550 w(#) 

MSW Landfill cell 
Honey Brook (NY) 
Psvex 

HDPE 
1,5 mm/60 mil 
11 1,480 sm/l220OOOsf(#l 

3 

. .  
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2061 . (continued) u 
INSTALLATION EXPERIENCE 

1996 Temporary Cover 
Nashua (NH) 
L.K. Ladd 

RAVEN 
0.5 mm!20 mil 
73391 sm/730.000 sf ('1 

1996 Industriel Landfill Cap 
Goulds Pump ( N Y )  
Kilby Brothers 

LLDPE 
1,5 mm/60 mil 
28836 sm/3 10,400 sf ( # I  

1996 Ftuid Lagoon 
Hancock (NYI 
Maxim Construction 

HDPE 
1,5 mm!60 mil 
14400 sm/l55,000 sf(#) 

Ash Landfill Cap 
Sprout Brook (NY) 
New Roch, Construction Corp. 

~ 

1996 HDPE 
1,5 mm/60 mil ~ 

79430 sm!855.000 sf(#) 

1996 

1996 

1996 

1996 

1998 

' 1996 

HAZ Landfill Cap 
Acton (MA) 
GZA Remedietion 

HDPE 
1,s mm/60 mil 
35181 sm/378,700 sf(#) 

C + D Landflll Cap 
Guiderland (NY) 
Kilby Brothers 

HDPE 
1 ,O mm/40 mil 
22296 sm1240,OOO sf(#) 

Industrial Landfill Cap 
Massena (NY) 
Bechtal 

LLDPE 
1 ,O mmi40 mil 
25000 sm/269,107 sf f "1 

Brine Setting Ponds 
Avoca (NY) 
Poling & Bacon Const. 

HDPE 
1,011.5 mm/40/60 mil 
6503 sm/70,000 sf (''1 

MSW Landfill Cap 
Colony (NY) 
Kilby Brother6 

HDPE 
1,5 mm/60 mil 
13935 smll50,OOO sf(#) 

H A 2  Materials Landfill 
Pendleton (NY) 
Sevenson Environmental 

HDPE 
1,5 mm/60 mil 
33452 sm/360,085 sf ("1 

B ANGEL0 CAETANO 

00055'7 

4 



1996 

1996 

1996 

1997 

1997 

1997 

1997 

1997 

1997 

1997 

1997 

INSTALLATION EXPERIENCE (continued) 

Landfill Cap 
Brigadoon (NY) 
Dan Hostetter 

HAZ Landfill Cap 
Buffalo (NY) 
SLC Constructors 

MSW Landfill Cap 
Schuyler Falls (NYI 
Luck Brothers 

Landfill Closure 
Laurel Park (CT) 
Smith Kajima 

Sanitary Landfill 
Rockpon (MA) 
SEA Consultants 

Landfill Closure 
Norwalk (CT) 
Site Remediation 

Lagoon 
Sludge Monofil (Troy, NY) 
RenSSelaer county bureau 

Lagoon 
LiLy Fond (NY) 
Jett Industries 

Landfill Closure 
PCS Superfund Site (MA) 
IT Corporation 

Landfill Closure 
Fimbel Door Corporation INH) 
F.L. Merrill Construction 

Landfill Closure 
Carrs Mill Landfill (MD) 
Pevex 

HDPE 
0,75 mm130 mil 
27870 sm/300,000 sf(#) 

XR-5 
0,75 mm/30 mil 
47379 srn/510,000 sf(#) 

HDPE 
1,5 mm160 mil 
30000 sm/322,926 sf(#) 

LLDPE 
1 ,O mm/40 mil 
1 1 1480 sm/ 1200000(#) 

HDPE 
1 .O mm/40 mil 
46500 srn/500,538 sf(#) 

HDPE 
1.5 mm/80 mil 
5202 sm/55,996 sf(#) 

HDPE 
1.5 mmi6O mil 
7000 sm/75,350 sfiff) 

HD PE 
1.5 mm! 60 mil 
929 sm/l0,000 sf(#) 

HDPE 
1.5 mm/ 60 mil 
6254 sm/67,330 sf(#) 

LLDPE 
1 .O mm/ 40 mil 
1588 sm/l7,100 sf (#I  

LLDPE 
1 .O mm / 40 mil 
29820 sm/ 321 ,OWsf(#) 

5 ANGEL0 GASTAN0 
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1997 

1997 

1997 

1998 

1998 

1998 

1998 

1998 

Abandoned Solvent Center 
Pompey, NY 
OBG Technical Services 

Landfill Expansion 
wesrrr?a?e!rrnd. PA 
Municipal Authority of Westmoreland 

C i% D Landfill Closure 
Nashue, NH 
IEM Sealand Corporation 

Fort Edward Landfill Closure 
Fort Edward, NY 
Kubrickey Construction 

Colonie Landfill Closure 
Colonie. New York 
J.H. Maloy, Inc. 

Strasburg Superfund Site 
Test Pad and Toe drain 
Coatesville, PA 
Earth Tech, Inc. 

' 

Nimo Hudson 
Hudson, New York 
AAA Environmental 

Bennington Superfund Site 
Bennington, Vermont 

LLD PE 
1 .O rnm / 40 mil 
5103 sm 154,3908sf 

I 

HDPE 
1 .E; rnrn / 6Q mi! 
38274 srn / 41 2,0OOsf(#) 

HDPE 
1 .O mm / 40 mil 
53044 sm I570,990sf(#) 

LLDPE 
1 .O mm / 40 mil 
11 1,479 sm / 1200000s~#~ 

LLOPE 
1 .O mm / 40 mil 
49,797 srn / 530.000 sf 

LLDPE 
1 .O rnm / 40 mil 
4228 sm / 45,511 sf ( * I  

HOPE 
1.0 rnrn / 40 mil 
2786 sm / 30,000 sf ( * I  

LLD PE 
1 .O mm / 40 mil 

Sevenson Environmental Services, Inc. 3251 sm / 35,000 sf 

( * I  Projects in which Mr. Gaetsno was Quelity Control Inrpector 
(#I Projects in which MR. Gsetmo was Site Superintendent. 

6 ANGEL0 GAET4NO 

000553 
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FLUOR DANIEL FERNALD 

SOUTHERN WASTE W l T S  (SWUs) EXCAVATION/ 
ON-SlTE DISPOSAL FACILITY (OSDF) (PHASE Io PROJECT 

Project Nos. 2010220402; Contract No. FSC-614 

SUPPLIER SUBMITTAL No.: 20102-614-02770-1 (Rev. 6) 

INSTALLATION SCHEDULE & 
INSTALLATION CAPABILXTIES 
Sections 02770-1.04.B.2 & -B3.a-c 

Document No. 614-PET-058A (Rev. 1) 
Document No. 614-PET-058B (Rev. 1) 

October 19, 1998 

Fe!neld'iite Office: PO. Eox 249 Ross. Ohio 45061-0249 313,648,3402 fax 648.3407 
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INSTALLATION SCHEDULE 

Section 02770-1.04.B.2 
Document No. 614-PET-O58A, Rev. 1 



Secondary GCL 

Secondary GML 

Sec. Geotextile Cushon 

Primary GCL 

Primary GML 

Prim. Geotextile Cushion 

Geotextile Filter 

PROPOSED INSTALLATION SCHEDULE 
FOR INSTALLATION OF GEOSYNTElETICS 

Duration 

28 days 

28 days 

5 days 

12 days 

12 days 

12 days 

3 days 

IN OSDF CELL 2 

Start* 

0911 1/98 

0911 1/98 

0 912 519 8 

10/14/98 

1 011 4/98 

1 01 1 7/98 

10128198 

Finish' 

1 01 1 2/98 

1 01 1 2/98 

1011 3/98 

10/28/98 

10/28/98 

1 013 0198 

1 013 1/98 

*All dates assume no significant construction or weather delays. 

Assimments 

Solmax Foreman, sol ma^ Tech- 
nicians, and Union Labor 

Solmax Foreman, Solmax Master 
Seamer, Solmax Technicians, and 
Union Labor 

Solmax Technicians and Union 
Labor 

Solmax Foreman, Solmax Tech- 
nicians, and Union Labor 

Solmax Foreman, Solmax Master 
Seamer, Solmax Technicians, 
Union Labor 

Solmax Technicians and Union 
Labor 

Solmax Technicians and Union 
Labor 



/ 

INSTALLATION CAPABILITIES - 
PROPOSED EQUIPMENT & 

AVERAGE DAILY PRODUCTION 

Sections 02770-1.04.B.3.a-b 
Document No. 614-PET-O58B, Rev. 1 . 



EQUIPMENT PROPOSED FOR THIS PROJECT 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Three wedge welders manufactured by Solmax International 
One ATV manufactured by Honda 
Two extrusion welder machines 
Two sewing machines from Union Special 
Sandbags 
One field tensiometer 
One vacuum testing equipment 
One pressure testing equipment 
Five generators (min.) 
Three leister machmes 
One spreader bar 

As needed, the Jerry Istre Company shall also rent the following equipment to Solmax in order to facilitate 
geosynthetics installation: 

0 Three Columbine wedge welders 
0 Two leisters 
0 Three extrusion welder machines 
0 One field tensiometer 

AVERAGE DAILY PRODUCTION ANTICIPATED 

- GCL: Average. 15,000 R2 per day - 1 foreman, 1 technician, 8 laborers, 1 QC Chief 

0 

80-mil GMZ: Average 15,000 R2 per day - 1 foreman, 4 technicam, 8 laborers, 1 QC Chief 
Geotextile; Average 50,000 R2 per day - 1 foreman, 2 technicians (sewers), 4 laborers 
Geofilter: Average 55,000 ft.' per day - 1 foreman, 2 technicians (sewers), 4 laborers 
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8.-28-1998 1 0 : 1 9 A M  FROM DEALER S A L E S  713 230 E663 P. 1 

GSE Lining Te(hnology, Inr 

I91 03 Gundle Rood 

August 27, 1998 

Solmax Geosynthetics 
4961 Commercial Dr., suite 345 
New Hartford, NY 134 13 

ATTN: Bill Lilley 

Houston, lexos 71073  
800.435-2008 
281*M3456A 
cor i~i.~~frdora 

RE: Installer Approval for Fluor Daniel Femdd ProjecflERMCO 
GSE MR 7920-01. .Project No. C 1269 
Fluor Daniel Contract No. DE-AC24-920R32972 

To whom it may concern: 

The undersigned, being qualified and authorized to do so, hereby acknowledges Solmax 
Geosynthetics International and its employees as an approved installer of GSE's 
geosynthetic products at the F E M C O  Project. 

David Leggett 
Manager - Dealer Sales 

OWtSI9SISOLFERMCOIDYsw For environmental lining w;utionr . he wd  comer jo GS€.@ 
A tundlr : ' l l \  !nvironmrnro!.  Inc lompony 



DF PROJECT 

4 I ACTlON 
I 

DOCUMENT FAMILY RESUBMITTAL 

20102 X CONTRACTNUMBER.: FSC-614 ITTAL NO.: 02770-5 REV.: 0 DATE: September 9 ,  1998 PAGE OF 
20402 

DISTRIBUTION 
REV1 E W DISTRIBUTION II CFC DISTRIBUTION 

listribution 1 MS IDistribution I MS IIDistribution . I MS IDistribulion I MS 

ROM: PETRO ENVIRONMENTAL TECHNOLOGIES. INC. 
7400 WILLEY ROAD, MAILSTOP 52-7; TRAILER NO. 504 
HAMILTON, OHIO 45013-9402 

To: FDF ENGINEERINGKONSTRUCTION DOCUMENT CONTROL, MS 52-7 

fike Godbcr (Approvcr) 

I N C C  Schweitzer 

~ ~~~~~~~ 

64 ECDC 52-7 Jim Jenkins 64 OSDF Station 64 

64 VemTaylor 52-0 Bruce Schwcitzer 64 ECDC 52-7 

im Jenkins 64 Mike Godber 

Ian Bodine 38 A *  Dan Bodinc 

64 VernTaylor 52-0 

38 

OMMENTS SUBMITTAL ACTION CODE: (BY SUPPLIER) SUPPLIER ACTION CODE: (ECDC) SUPPLIER ACTION ABOVE 

CFC - CERTIFIED FOR CONSTRUCTION A - ACCEPTED DOCUMENT - CONFORMS WITH REQUIREMENTS 



FLUOR DANIEL FERNALD 

SOUTHEW WASTE UNITS (SWUs) EXCA VATION/ 

Project Nos. 20102/20402; Contract No. FSC-614 
ON-SITE DISPOSAL FACILITY (OSDfl (PHASE II) PROJECT 

SUPPLIER SUBMITTAL No.: 20102-614-02770-5 (Rev. 0) 

CERTIFICATE OF TENSIOMETER CALIBRATION 
(JERRY ISTRE COMPANY) 

Section 02770-1.04.C 
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220 Volt 
Customer Name: THE ISTRE CO 
Tensiometer Serial Number: NAL-0896 

calibrated and are considered a matched pair. 
in general, calibrated readouts and load cells are 

Device Calibrated: S-Type load cell Calibration Apparatus: 
Range: 0-500 Ib Tension Dead Weight system wl 
Model No: 
Serial No: 

Readout Model No: 2840AG-24123 Last calibrated: 1/96 
Readout Serial No: 10553035-149 
Channel No: 

Fluke Model 8840A Multimeter 

Weights, hanger, 81 Multimeter: 

Indicator reading with no load 
Applied Force (Ibs): Output (mv): Display reading: Deviation Error (%): 

[ T I  

\ 152 8.01 9 0.00 
0.00 
0.00 
0.00 

9.890 202 
252 11.766 252 ' 302 13.638 302 

Total Deviation Error (%): ) i i i i  
Temperature at time of calibration: 73 degrees F 
Exitation Voltage: 1-1 v DC 

Calibration performed by: , ANDRE DERIEUX 

Signature: / '& Date: 4/8/98 

.- 

(530) 622-2791 1-8004?&6693 
5 M 1  Merchant Circle F ~ x  (530) 622-2704 

2lacennlle. CA 95667 Internet: columbineintcun ' 



J 
DF PROJECT NOS.: ' PAGE L O F  -! 20102 X CONTRACT NUMBER.: FSC-614 SUBMIITAL NO.: 02770-5 REV.: I DATE: September I I .  1998 

20402 

KEVIEW Ills I KlUU I ION II CFC I)ISIRIUUIION 

Wibu t ion  I MS IDistribution I MS )]Distribution I MS ]Distribution I MS 

ROM: PETRO ENVIRONMENTAL TECHNOLOGIES, INC. 
7400 WILLEY ROAD, MAILSTOP 52-7; TRAILER NO. 504 
HAMILTON, 01110 45013-9402 

TO: FDF ENGINEERING/CONSrRUCTlON DOCUMENT CONTROL, MS 52-7 

)an Bodine lDan Bodine 38 \ I  
' W  0 

@ €3 
C? 
9 RESUBMIT ENTIRE DOCUMENT NUMBER AS: OR RESUBMIT CHANGED DOCUMENT PAGES AS: DOC. NO.: PCN: + 

DATE: ?/fl$# NO COMMENTS & COMMENTS AITACIIED - Q 0 RECEIVEDBY: 

like Godber (Approver) 

Imce Schweitzer 

im Jenkins 

A+ (REV. #) (REV. #) (PCN. #) 
:OMMENTS SUBMITTAL ACTION CODE: (BY SUPPLIER) I SUPPLIER ACTION CODE: (ECDC) SUPPLIER ACTION ABOVE 

64 ECDC 52-7 Jim Jenkins 64 OSDF Station 64 

64 VemTaylor 52-0 Bruce Schweitzer 64 ECDC 52-7 

64 Mike Godber 64 VernTaylor 52-0 

CFC - CERTIFIED FOR CONSTRUCTION 

ORMATIONIRECORD 

A - ACCEPTED DOCUMENT - CONFORMS 

B - MINOR COMMENTS - REVISE & RESUB 



FLUOR DANIEL FERNALD 

SOUTHERN WASTE UNITS (SWUs) EXCAVATION/ 

Project Nos. 201 02/20402; Contract No. FSC-614 
ON-SITE DISPOSAL FACILITY (OSDF) (PHASE 14 PROJECT 

SUPPLIER SUBMITTAL No.: 20102-614-02770-5 (Rev. 1) 

CERTIFICATE OF TENSIOMETER CALIBRATION 
(SOLMAX COMPANY) 
, Section 02770-1.04.C 

Document No. 614-PET-0581.1 (Rev. 0) 

September 11, 1998 

1 A Conforms t3 the Subcontract Rear: .... 

61 
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SOLMAX 

September 9,1998 

Mr. Mask Mather 
Project Manager 
Petro Environmental Technologies. Inc. 
F d d  Site Office 
PO Box 538704 
Cincinnati, Ohio 
4525 3 -8704 

Re: SWUIOSDF Phase ll 
F d d  Cell 2 Liner 
Solrnax Project #SU9819 
Calibration of tensiometer 

Dear Nlr. Mather: 

With rcgards to the calibration of the field tensiometer and gages submittals 1.04 C and 
1.04 D ow calibration is traceable to the national recognrzed standards of Canada The 
sheets attached to the calibration certificates shows that the calibration is done in 
conformance with the Canadian standards. 

If you have any questions, please call me at 315-853-8930. 

Best regards, 
Solmax Geosmthetics 

Project Manager / 

PAGE a3 

1 .. . .  
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.. 

- : CALIBRATION LOG SHEET FOR TENSIOMETERS 
. -  

Equipmmnt No. Tensiometer # T no 7 

. .  

. Equipment Standard Parameters: * * .  . 

1 .  Load C e l l :  
' Required Preclslon: .. t 1 Lb, (4.45 N) ' Equipment's Precisian: . f 0,l Lb. (0.45 N) . 

' .. Tolerance: f 2% 

Calibrated at: 4,4 Lbs/po (7 71 Nkm) And 110,8 Lbsipo (193.9 Nkm) 

Calibration Method: Set of calibrated weights certified by an independent firm. 

Calibration of the weights: Every 3 years 

2" Speed 
Uni t: 
Required Precision: i 10 rpm Equipment's Precision: I tprn 

0 

Tolerance: 2 5% 

Calibrated at: 2 in./min. 12 nimin.  20 in./rnin. 
(50 mmlmin.) (300 mm/min.) (500 mmrmin.) 

Calibration Method: Internal setup using a calibrated tachometer to read the 
tensiometer's rpm at different speeds. 

Calibration of the tachometer: Every 3 years, 

Results: 

Load Cell: 

Completed by: J7/nR/QR 
* Danie l  E. Saueders Date 

Equipment Techician Solmax 



BRIAN CONTROLS 
a division of 

8600 SLPatrick, Lasalle. (Quebec) H8h 1V1 Tolophone (514) 366-5757, Fax (514) 366-1134 
Halifax, Moneton, Quebec, Montreal, 1 ) ~  mto, Samia. Wtnnlm. Calgarv. Edmonton, Varrcauver 

Certi fled Test Report 

Cerlifiuk Sorfrl No: 14555 
hrcr!ption: U.S.Gauge model 1: 04 4W Tea gauge 

Range: 0 to e0 PSI SarialNo: M A  

3trndard wed: Monsfietd d, Green C eadwelgM Tester 

Traceablllty to: N.I.S.T. 

Potttlon: Vertical 

krrtmrr: Solmox 

Type: R)<- l lOO Swill No: 72174 

Colt Data: August 17.1908 
Reeert (kcc: August 17,1999 

Tokrurcr: t 0 . 5 %  

Otdrr No: PR166782 
Our Omkr No. F-28886 G .  

Accumcy: 0,025% 
R~portNo: P-7645 . 

Tmpmtun: 2S'C 
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0.00% 
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Document No. 6 14-PET-0585.2 (Rev. 0) 
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September 9, 1998 

Mr. Mark Mather 
Project Manager 
Petro Environmental Technologies, Inc. 
Femald Site Office 
PO Box 538704 
Cincinnati, Ohio 
45253-8704 

Re: SW/OSDF Phase I1 
Fernald Cell 2 Liner 
Solmax Project #SU9819 
Calibration of tensiometer 

Dear. Mr. Mather 

With regards to the calibration of the field tensiometer and gages submittals 1.04 C end 
1.04 D our calibration is traceable to the national recognized standards of C& The 
shats attached to the calibration certificates shows that the calibration is done in 
conformance with the Canadian standards. 

If you have any questions, please call me at 315-853-8930. 

Best regards, 
S o h  Geosynthetics 

william D. LiIley 
Project Manager 



6 1  

CERTIFICATE OF CALIBRATION FOR 
AIR PRESSURE GAUGES 

(SOLMAX COMPANY) 

Section 02770-1.04.D 
Document No. 614-PET-058J.1 (Rev. 0) 

)(l A - Conforms to the Subcoritract Requirements 
[ ] B - Mlnor Comment - InCOrgCEi6 and Rosubmlt 

080585 



d Y i  1 1 1  1::b lkl: 45 313etJt1Y44 SOLMAX G E C S M I Z T I C S  PAGE ac 

PRESSURE GI i X E  CALIBRA TION LOG 

Carlos Montreo 
Electri-techician 
Solmax 
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I 

CERTIFICATE OF CALIBRATION FOR 
VACUUM BOX GAUGE 

(SOLMAX COMPANY) 

Section 02770-1.04.D 
Document No. 614-PET-0585.2 (Rev. 0) 

Y A  - Conisrms to the Subcontnc: fiequirements 
[ 1 B - Minor Comment - lncorgciate and Resubmit 

OS0587 



PRESSURE G/1.17GE CALIBRA TION LOG 
(vacuum box) 

Delta Reading 
GAUGE #rrndjon Loerrtion 

e 

AddlSubnact from gauge nading m .x ler to obtaio actual value. 

Carlo8 Montseo 



SUPPLIER DOC 
I 20102 I X ICONTUCTNUMBER.: FSC-614 IREV.: I IDATE: SeDlernbcr 30. 1998 

listribution MS Distribution MS 

like Godber (Approvcr) 64 ECDC 52-7 

lruce Schweitzer 64 VcmTaylor 52-0 

irn Jenkins 64 

/ )an Bodine 38 

Distribution MS Distribution MS 

Jim Jenkins 64 OSDF Station 64 

BNCC Schweitzer 64 ECDC 52-1 

Mike Godbcr 64 VemTaylor . 52-0 

38 Dan Bodinc 

W cn 
e* RESUBMIT ENTIRE DOCUMENT NUMBER AS: OR RESUBMIT CHANGED DOCUMENT PAGES AS: DOC. NO.: PCN: 

(REV. #) (REV. #) (PCN. #) 
OMMENTS SUBMITTAL ACTION CODE: (BY SUPPLIER) SUPPLIER ACTION CODE: (ECDC) SUPPLIER ACTION ABOVE 

INF - INFORMATION/RECORD B - MINOR COMMENTS - REVISE & RESUB 



FLUOR DANIEL FERNALD 

SOUTHERN WASTE UNmS (SWU.) UCAVATION/ 

Project Nos. 20102/20402; Contract No. FSC-614 
ON-SITE DISPOSAL FACILITY (OSDF) (PHASE Il) PROJECT 

SUPPLIER SUBMITTAL No.: 20102-614-02770-6 (Rev. 1) 

CERTIFICATES OF CALIBRATION FOR AIR 
PRESSURE AND VACUUM BOX GAUGES 

Section 02770-1.04.D 

September 30, 1998 

CernzictSite Ofhce: PO. Box 249 Ross. Ohio 45061-0249 513.64a.34C Fax 648.3407 
7851 Palace Drive Cincinnah. Ohio 45249 513.489.67E2 F5x 489.7208 

8200 Seville Road Codt, Ohio 44254 330.948. I494 948.1933 



The Jay Industrial Technologies Group, LLC 

I 

CER TlFlCA TE 0 F ACCURACY 
CUSTOMER: 

SALES ORDER NO. PETRO ENVIAOMENTAL TECH INC. 
7851 PALACE DRIVE 
CINCINNATI, OHIO 45249 

J 080727 

STANDARDS 
TRACEABLE TO N.I. S. T. 

INSTRUMENT 
CERTIFIED 

DESCRIPTION 
MANUFACTURER 
MODEL NO. 
RANGE 
ACCURACY 
SERIAL NUMBER 
DATE CERTIFIED 
N.I.S.T. NO. 

DIGITAL MAN 
MERIAM 
DP20001 
75 PSI / 30 IN. HG. VAC. 
. l %  
D 1205E 15 

COMPOUND GAUGE 
USG 
3' DIA. - 1/4'L. 
30 PSI/ 30 IN. HG. VAC. 
1% FULL SCALE 
N/A 

' 09-7 1-98 
' 98 - 2758 

02-20-98 
822/MET57 

MINOR DIV. 1 PSI - 2 IN. HG. 
AMBIENT TEMP. 69 F. 
BAROMETRIC PRESS. -IN. HG. 
RELATIVE HUMIDITY 51 % 

VALUED 
APPLIED 

PSI VAC. 
0 0 
5 10 

INDICATED 
PSI VAC. 
0 0 
5 10 
10 a0 
15 
20 

PSI Y A T I O N  VAC. 
NO READABLE ERROR 
NO READABLE ERROR 
NO READABLE ERROR 
NO READABLE ERROR 
NO READABLE ERROR 
NO READABLE ERROR 
NO READABLE ERROR 

10 20 
15 
20 
25 
30 

25 
30 

USING STANDARDS TRACEABLE TO THE N.I.S.T., THIS INSTRUMENT IS CERTIFIED 
TO BE ACCURATE WITHIN A MAXIMUM ERROR OF : +/- 1 % 

* SPAN -i --I READING 

WE FURTHER CERTIFY THAT OUR CALIBRATION SYSTEM COMPLIES WITH MIL  STD. 45662-A. 

CERTIFIED BY DATE SEPTEMBER 11, 1998 

e a s u r e m e n t  C o m p u t a t i o n  F i n a l  C o n t r o l  



I The Jay Industrial Technologies Group 

CERTIFICATE OF ACCURACY 
CUSTOMER: 
PETRO ENVIROMENTAL TECH INC. 
785 1 PALACE DRIVE 
CINCINNATI. OHIO 45249 

SALES ORDER NO. 2 080727 

' STANDARDS 
TRACEABLE TO N.I.S. T. 

INSTRUMENT 
CERTIFIED . 

COMPOUND GAUGE 
USG 

30 PS1/30 IN. HG. VAC. 
1 % FULL SCALE 
N/A 

3'DIA. - 1/4' L 

- DESCRIPTION 
MANUFACTURER 
MODEL NO. 
RANGE 
ACCURACY 
SERIAL NUMBER 
DATE CERTIFIED 
N.I.S.T. NO. 

DIGITAL MAN 
MERIAM 
DP20001 
75 PSI/  30 IN. HG. VAC. 

09- 1 1  -98 
'' 98-2759 

MINOR.DIV. 
AMBIENT TEMP. 
BAROMETRIC PRESS. 
RELATIVE HUMIDITY 

1 PSI - 2 IN. HG. 
69 F. 
30.18 IN. HG. 
51 % 

VALUED 
APPLIED 

PSI VAC. 
0 1 0  

DEVIATION 
PSI VAC. 

INDICATED 
PSI VAC. 
0 ' 0  

5 - 10 
10 .\ 20 
15 

25 
20- 

5 1 10 

15 
20 

10 ' 20 

25 
30 

_ _  
30 

USING STANDARDS TRACEABLE TO THE N.I.S.T., 
TO BE ACCURATE WITHIN A MAXIMUM ERROR OF : +/- 1 96 

- 
R EADlN G @ SPAN - 

THIS INSTRUMENT IS CERTIFIED 

WE FURTHER CERTIFY THAT OUR CALIBRATION SYSTEM COMPLIES WITH MIL. STD. 45662-A. 
L 

SEPTEMBER 1 1 .  1998 DATE 

, 
I 

M e a s u r e m e n t   omp put at ion F i n a l  C o n t r o  
~ 
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The Jay Industrial Technologies Group, LLC 

CERTIFICATE OF ACCURACY 
CUSTOMER: 
PETRO ENVIROMENTAL TECH INC. 
7851 PALACE DRIVE 
CINCINNATI, OHIO 45249 

. .  

STANDARDS 
TRACEABLE TO N.I.S. T. 

DES CRIP TlON 
MANUFACTURER 
MODEL NO. 
RANGE 
ACCURACY 
SERIAL NUMBER 
DATE CERTIFIED 
N.I.S. T. NO. 

MINOR DIV. .5#/5KPA - 1 i'5KPA 
AMBIENT TEMP. 69 F. 
BAROMETRIC PRESS. 30.18 IN. HG. 
RELA TlVE HUMIDITY 51 % 

VALUED 
APPLIED 

PSI VAC. 
0 0 

1 5 
3 10 
5 15 
7 20 
9 25 
1 1  
13 
15 

SALES ORDER NO. 

INDICATED 
PSI VAC. 
0 0 
I 

3 10 
5 15 
7 2 1  

DEVIATION 
PSI VAC. 
NO READABLE ERROR 
NO READABLE ERROR 
NO READABLE ERROR 
NO READABLE ERROR 
n S l  

9 26 
i f  , .  
12.5 
14.5 - 

0 + 1  
1 U 
- .5 
- .5 

USING STANDARDS TRACEABLE TO THE N.I.S. T., THIS INSTRUMENT IS CERTIFIED 
TO BE ACCURATE WITHIN A MAXIMUM ERROR O F :  +/- 1 5% 

13 SPAN E READING 

WE FURTHER CERTIFY THAT OUR CALIBRATION SYSTEM COMPLIES WITH MIL. STD. 45662-A. 

CERTIFIED BY '- TECH ClAN 

:, 

e a s u r e m e n t  

DATE 

C o m p u t a t i o n  

J 080727 

INSTRUMENT 
CERTIFIED 

COMPOUND GAUGE 
ASHCROFT 
20 1005 A 02 L. 

1% FULL SCALE 
15#/10OKPA-30'/- lOOKPA 

~ ~~ 

N/A 
09- 1 1  -98 
98 - 2760 

SEPTEMBER 11, 1998 

000593 

F i n a l  C o n t r o  I 



CER TlFlCATE OF ACCURACY 
CUSTOMER: * 

PETRO ENVIROMENTAL TECH INC. 
7851 PALACE DRIVE 
CINCINNATI. OHIO 45249 

DESCRIPTION 
MANUFACTURER 
MODEL NO. 
RANGE 
ACCURACY 
SERIAL NUMBER 
DATE CERTIFIED 
N.I.S.T. NO. 

MINOR DIV. 
AMBIENT TEMP. 
BAROMmRIC PRESS. 
RELATIVE HUMIDITY 

STANDARDS 
TRACEABLE TO N.I.S. T. 

SALES ORDER NO. J 080727 

INSTRUMENT 
CERTIFIED 

D WT PRESSURE GAUGE 
ASHCROFT UNKNOWN 

1305-8 I'DIA. - 1/8'L 
10000 PSI 160 PSI / 1 1 BAR 

.05% 1 %FULL SCALE 
3 1828 N/A 

JUNE 19, 1998 09- 11  -98 

821/254716-95 4 98-2761 

5 PSI / .2 BAR 
69 F. 
30.18IN. HG. 
51 % 

VALUED 
APPLIED 

PSI 
0 
20 

INDICA TED 
PSIG 
0 
20 

40 
60 
80 
100 
120 
140 
160 

DEVIATION 

NO READABLE ERROR 
NO READABLE ERROR 

40 ' 

60 
80 
100 
120 NO READABLE ERROR 
140 NO READABLE ERROR 
160 NO READABLE ERROR 

USING STANDARDS TRACEABLE TO THE N.I.S. T.. THIS INSTRUMENT IS CERTIFIED 
TO BE ACCURATE WITHIN A MAXIMUM ERROR O F :  +/- 

XiSPAN 

1 X 
- - 
i ;READING - - 

WE FURTHER CERTIFY THAT OUR CALIBRATION SYSTEM COMPLIES WlYH MIL. STD. 45662-A. 

CERTIFIED BY 

I & 
'! . . 

DATE 

M e a s u r e m e n t  C o m p IL t a t i o n 

SEPTEMBER 17,  1998 

F i n a I C 0 . n  t r c 
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The Jay Industrial Technologies Group, LLC 

CERTIFICATE OF ACCURACY 
CUSTOMER: 
PETRO ENVIROMENTAL TECH INC. 
7851 PALACE DRIVE 
CINCINNATI, OHIO 45249 

PETRO ENVIROMENTAL TECH INC. 
7851 PALACE DRIVE 
CINCINNATI, OHIO 45249 

DESCRIPTION 
MANUFACTURER 
MODEL NO. 
RANGE 
ACCURACY 
SERIAL NUMBER 
DATE CERTIFIED 
N.I.S. T. NO. 

MINOR DIV. 
AMBIENT TEMP. 
BAROMETRIC PRESS. 
RELATIVE HUMIDITY 

STANDARDS 
TRACEABLE TO N.I.S. T: 

SALES ORDER NO. I J 080727 

INSTRUMENT 
CER TlFlED 

D WT PRESSURE GAUGE 
ASHCROFT UNKNOWN 

~~ 

1905-8 I 'DIA. - 1/8'L. 
10000 PSI 160 PSI/ 11 BAR 

.OS% 1 %FULL SCALE 
3 1828 N/A 

82 1/254716- 95 \r 98-2762 
JUNE 19, 1998 09- 1 1  -98 

VALUED 
APPLIED INDICA TED 

PSI PSlG 
n 0 

20 
40 
60 

- 
20 
40 
60 

- 
20 
40 
60 

- 80 
100 
120 
140 
160 160 

DEVIATION 

USING STANDARDS TRACEABLE TO THE N.I.S. T., THIS INSTRUMENT IS CERTIFIED 
TO BE ACCURATE WITHIN A MAXIMUM ERROR OF : +/- 1 X 

SPAN -,READING - 

WE FURTHER CERTIFY THAT OUR GALIBRATION SYSTEM COMPLIES WlYH MIL. STD. 45662-A. 

CERTIFIED BY 
TECHAICIAN 

DATE SEPTEMBER 1 1 .  1998 

B 

I e a s u r e m e n t  C o m p u t a t i o n  F i n a l  C o n t r o l  



4.au . - The Jay Industrial Technologies Group 

CERTIFICATE OF ACCURACY 
CUSTOMER: 
PEfRO ENVIROMENTAL TECH INC. SALES ORDER NO. J 080727 
7851 PALACE DRIVE 
CINCINNATI, OHIO 45249 

STANDARDS 
TRACEABLE TO N.I.S. T. 

INSTRUMENT 
CERTIFIED 

DESCRIPTION 
MANUFACTURER 
MODEL NO. 
RANGE 
ACCURACY 
SERIAL NUMBER 
DATE CERTIFIED 
N.I.S. T. NO. 

- 

MINOR DIV. 
AMBIENT TEMP. 
BAROMnRIC PRESS. 
RELATIVE HUMIDITY 

D WT PRESSURE GAUGE 
ASHCROFT UNKNOWN 

1305-8 I' DIA. - 1/8'L 
10000 PSI 160 PSI/ 1 1  BAR 

.05% 1 %FULL SCALE 
3 1828 N /A 

5 PS1/.2 BAR 
69 F. 
30.18 IN. HG. 
51 % 

VALUED 
APPLIED 

PSI 
0 
20 
A n  

60 
80 
100 
120 
140 
160 

INDICA TED 
PSlG 
0 

20 
40 
60 
BO 
100 

. DEVIATION 

NO READABLE ERROR 
NO READABLE ERROR 
NO READABLE ERROR ~ ~ ~-~~ ~ 

NO READABLE ERROR 
NO READABLE ERROR 
NO READABLE ERROR 

120 
140 - ~ _ _ ~ ~  
160 NO READABLE ERROR 

NO READABLE ERROR 
NO READABLE ERROR 

USING STANDARDS TRACEABLE TO THE N.I.S.T., THIS INSTRUMENT IS CERTIFIED 
TO BE ACCURATE WITHIN A MAXIMUM ERROR OF : +/- 1 % 

- 
R EADlN G - 

WE FURTHER CERTlV THAT OUR CALIBRATION SYSTEM COMPLIES WIYH MIL. STD. 45662-A. 

DATE 

\ 
SEPTEMBER 1 1 ,  1998 

M e a s u r e m e n t  C o m p u t ' a  t i o n F i n a l  C o n t r o  



2 0 6 8  
The Jay Industrial Technologies Group, LLC 

CERTIFICATE OF ACCURACY 
CUSTOMER: 
PETRO ENVIROMENTAL TECH INC. 
7851 PALACE DRIVE 
CINCINNATI, OHIO 45249 

SALES ORDER NO. J 080727 

B 

STANDARDS 
TRACEABLE TO N.I.S. T. 

INSTRUMENT 
CERTIFIED 

DESCRIPTION 
MANUFACTURER 
MODEL NO. 
RANGE 
ACCURACY 
SERIAL NUMBER 
DA TE CERTIFIED 
N.I.S.T. NO. 

PRESSURE GAUGE 
BASCO 
1 DIA. - 1/8'L. I 

60 PSI / 400 KPA 
1% FULL SCALE 
136 

02 -20 - 98 
822/MET57 

09- 11  -98 
98-2764 

MINOR DIV. 
AMBIENT TEMP. 
BAROMETRIC PRESS. 
RELATIVE HUMIDITY 

1 PSI/ 10 KPA 
69 F . 
30.18 IN. HG. 
51 % 

VALUED 
APPLIED INDICATED DEVIA TION 

PSI PSIG 
0 0 NO READABLE ERROR 
5 d - 1  

ia 
~ 

10 ' 

15 
20 

NO READABLE ERROR . -  
15 
20 
25 - 

~ ~ ~~ ~ 

NO READABLE ERROR 
NO READABLE ERROR 
NO READABLE ERROR 

36 NOREADABLEERROR 
NO READABLE ERROR 

30 
35 
39 - f  

35 
40 
45 43 

~~ 

- 1  
- 1  
- 1  

50 49 
54 
59 

55 
60 

USING STANDARDS TRACEABLE TO THE N.I.S.T.. THIS INSTRUMENT IS CERTIFIED 
TO BE ACCURATE WITHIN A MAXIMUM ERROR O F :  +/- 1 X 

SPAN 
7 
L I  READING 

WE FURTHER CERTIFY THAT OUR CALIBRATIO/V SYSTEM COMPLIES WITH MIL. STD. 45662-A. 

SEPTEMBER 11. 1998 DATE 
CERTIFIED BY -...&; y// 

TECHNICIAN 
/ 

e a s u r e m e n t  C o m p u t a t i o n  F i n a l  C o n t r o l  



- lair The Jay Industrial Technologies Group 

CERTIFICATE OF ACCURACY 
CUSTOMER: 
PETRO ENVIROMENTAL TECH INC. 
7851 PALACE DRIVE 
CINCINNATI, OHIO 45249 

STANDARDS 
TRACEABLE TO N.I.S. T. 

DESCRIPTION 
MANUFACTURER 
MODEL NO. 
RANGE 
ACCURACY 
SERIAL NUMBER 
DATE CERTIFIED 
N.I.S. T. NO. 

MINOR DIV. 
AMBIENT TEMP. 
BAROMETRIC PRESS. 
RELATIVE HUMIDITY 

DIGITAL MAN 
MERIAM 
DP20001 
0- 75 PSI 
. l %  
D 1205E 15 
02-20-98 
82uMET57 

1 PSI/ 10 KPA 
69 F. 
30.18 IN. HG. 
51 % 

VALUED 
APPLIED 

PSI 
0 .. - 
5 \ 

10 
15 

25 
30 . 
,.e 

INDICATED 
PSIG 
0 
5 
10 

J J  \ 

40 - 60 
45 

SALES ORDER NO. J 080727 

- - - _- - - 

NO READABLE ERROR 
NO READABLE ERROR 

15 NO READABLE ERROR 
20 NO READABLE ERROR 

NO READABLE ERROR 
NO READABLE ERROR 
NO READABLE ERROR 
NO READABLE ERROR 
NO READABLE ERROR 
NO READABLE ERROR 

45 
50 
55 

DEVIA TlON 

NO READABLE ERROR 

50 
55 
60 . 60 

- - - - __ - - 

NO READABLE ERROR 
NO READABLE ERROR 

INSTRUMENT 
CERTIFIED 

PRESSURE GAUGE 
BASCO 
I'DIA. - 1/8'L. 
60 PSI / 400 KPA 
1 % FULL SCALE 
145 
09-11-98 
98-2765 

USING STANDARDS TRACEABLE TO THE N.I.S.T.. THIS INSTRUMENTIS CERTIFIED 
TO BE ACCURATE WITHIN A MAXIMUM ERROR OF : +/- 1 % 

- 
X I  SPAN - READING 

WE FURTHER CERTIFY THAT,QUR CALIBRATION SYSTEM COMPLIES WITH MIL. STD. 45662-A. 

CERTIFIED BY 
TECH ICIAN P 

DATE SEPTEMBER 11. 1998 

' '_ 4 a- 

M e a s u r e m e n t  C o m p u t a t i o n  

000598 

F i n a l  C o n t r o  



SUPPLIEK DOCUMENT SUf3MI'I"I'AL 
20102 X CONTRACT NUMBER.: FSC-614 ITFAL NO.: 02770-6 REV.: 2 DATE: October 6, 1998 

20402 
:ROM: PETRO ENVIRONMENTAL TECHNOLOGIES, INC. F ENGlNEERINGlCONSTRUClION DOCUMENT CONTROL, MS 52-7 

B 

RECEIVEDBY: 0- 
I S U l K W I X L  

TYPE DOCUMENT FAMILY RESUBMIITAL 

~ ~~ 

REVIEW DISTRIBUTION 
~~~~~ ~ 

Iistribution I MS IDistribution 

Aike Godber (Approver) 64 ECDC 

3ruce Schweitzer 64 VernTaylor 

lim Jenkins 64 

Ian Bodine, 38 
v 

8 
RECEIVEDBY: 

(SIGNDATE AND RETURN ATOPY T h C D C ,  MS 52-7) A z  
(REV. #) 

IOMMENTS 

I 

TITLEIDESCRIPTION I CFC I M F  I ASSOCIATEDSPECIFICATION I A I B I C 

Certificate for Vacuum Box Gauge (Solmax) X 02770-1.04.D 

IISTRIBUTION 
CFC DISTRIBUTION 

MS Distribution MS 

64 OSDF Station 64 

64 ECDC 52-7 

Mike Godbcr 64 VemTaylor 52-0 

I 
03 

DATE: L Q l g  (7% NO COMMENTS COMMENTS AITACIIED 4 

RESUBMIT ENTIRE DOCUMENT NUMBER AS: OR RESUBMIT CIIANGED DOCUMENT PAGES A 

, 

CFC - CERTIFIED FOR CONSTRUCTION 

INF - INFORMATIONIRECORD 

"X' APPROPRIATE SUBMllTAL ACTION ABOVE 

A - ACCEPTED DOCUMENT -CONFORMS WlTll REQUIREMENTS 

B - MINOR COMMENTS - REVISE & RESUBMIT AS CFC OR INF 

C - REVISE €i RESUBMIT 



FLUOR DANIEL FERNALD 

SOUTHERN WASTE W I T S  (SWUs) EXCAVATION/ 

Project Nos. 20 102/20402; Contract No. FSC-6 14 
ON-SITE DISPOSAL FACILITY (OSDF) (PHASE I’ PROJECT 

SUPPLIER SUBMITTAL No.: 20102-614-02770-6 (Rev. 2) 

CERTIFICATE OF CALIBRATION FOR 
VACUUM BOX GAUGE 

Section 02770-1.04.D 

Document No. 614-PET-058J.2 (Rev. 1) 

October 6, 1998 

f 
080606) 

Fernald Site Office: PO. BOX 249 Ross. Ohio 45061-0249 513.648.3402 fax 648.3407 
7851 Palace Drive 9 Cincinnah. Ohio 45249 513.489.6789 6% 489.7208 

8200 Seville Road Lodi. Ohio 44254 330.948.1494 fax 948.1933 



#au The Jay Industrial Technologies Group, LLC 

CERTIFICATE OF ACCURACY 
CUSTOMER: 

SALES ORDER NO. J 08 1865 SOLMAX GEOSYNTHETICS 
4691 COMMERCIAL DRIVE. SUITE 345 
NEW HARTFORD, NY 13413 

STANDARDS 
TRACEABLE TO N.I.S.T. 

INSTRUMENT 
CERTIFIED 

VACUUM GAUGE 
ASHCROFT 
63 1008 AL 02 L 

1 % FULL SCALE 
N/A 

0-30 IN. HG. VAC. 

10 - 06- 98 
98 -2826 

DESCRIPTION -. 
MANUFACTURER 
MODEL NO. 
RANGE 
ACCURACY 
SERIAL NUMBER 
DATE CERTIFIED 
N.I.S.T. NO. 

DIGITAL MAN ~ 

MERIAM 
DP20001 
0-30 IN. HG. VAC. 

1 %  

D 1205E15 
02 -20 - 98 
822/MET57 

.5 IN. HG. 
74 F. 
30.13 IN. HG. 
66 % 

MINOR DIV. 
AMBIENT TEMP. 
BAROMETRIC PRESS. 

.. RELATIVE HUMIDITY 

VALUED 
APPLIED 

.PSI 
INDICATED DEVIATION 

PSlG 
n 0 

3 
6 

n J 

6 
9 

12 
15 
18 
21 

12 
15 
fa 
n r  

24 
27 

~ 

27 

USING STANDARDS TRACEABLE TO THE N.I.S.T., THIS INSTRUMENT IS CERTIFIED 
TO BE ACCURATE WITHIN A MAXIMUM ERROR OF : +/- 1 % 

SPAN 0 READING 

WE FURTHER CERTIFY THAT OUR CALIBRATION SYSTEM COMPLIES WITH MIL STD. 45662-A. 

DATE OCTOBER 6. 1998 CERTIFIED BY 

M e a s u r e m e n t  C o m ~ u t a t i o n  F i n a l  C o n t r o l  



w 
7 

istribution 

b i ~  WchIitz(Approvcr) - ' * 

NCC Schwcikcr 

m Jenkins 

ill Zcbick 

P P -  

NUMBER REV PRO II&S MED TRG CON ENG QAC YES NO TI PLElDESCRlPTlON CFC INF ASSOCIATEDSPECIFICATION A B c 
614-PET-OS8K 0 X X Subgradc Acccptancc Ccrtificatc (& I X 02770-1 04 E d 

MS Distribution MS 

64 ' Dan Dodinc . 38 

64 ECDC 52-7 

64 VcrnTaylor 52-0 

64 1 

Distribution MS Distribution MS 

JimJcnkins 64 Dan Dodinc 38 

Drucc Schwcilzcr 64 OSDF Station 64 

Mike Godbcr 64 ECDC 52-7 

Vcrn Taylor 52-0 

OMMENTS SUDMIITAL ACTION CODE: (DY SUPPLIER) SUPPLIER ACTION CODE: (ECDC) SU 

CFC - CERTIFIED FOR CONSIRCICI'ION A - ACCEPTED DOCUMENT -CONFORM 

D - MINOR COMMENTS - REVISE & RESUD 

c - REVISE & RESUDMIT -x- Arr 



FLUOR DANIEL FERNALD 

- 

SO W H E W  WASTE UNITS (SWrrs) EXCA VA TION/ 

Project Nos. 20102/20402; Contract No. FSC-614 
ON-SITE DISPOSAL FACILITY (OSDF) (PHASE II) PROJECT 

SUPPLIER SUBMITTAL No.: 20102-614-02770-7 (Rev. 0) 

CELL 2 - SUBGRADE ACCEPTANCE CERTIFICATE 
Section 02770-1.04.E 

Document No. 614-PET-058K (Rev. 0) 

October 28, 1998 

MA - Conforms to the Subcontract Requirements 
I 1  8 - Minor Comment - Incorporate and Resubmit 
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CERTIFICATE OF -ACCEPTANCE 
SUBGRADE SURFACE . 

fl 

INSTALLER 

INSTALLER 
AUTHORIZED 
REPRESENTATIVE: flhCk dtLockefQ 

PR.0 JECT 

r 
I. The undersigned, duly authorized representive of 5 ot/vtkY c? &S ydnW7cs 

d o  hereby  a c c e p t  t h e  s u r f a c e  on which t h e  geosynthe t ics  will b e  installed a n d  shall b e  
responsible for maintaining t h e  suitability of this  ' surface,  in a c c o r d a n c e  with t h e  project 
specifications.  (Le.. The c o n t r a c t o r  shall n o t  install t h e  geosynthe t ics  unt i l  t h e  subgrode  
s u r f a c e  is acceptable .  Installation of t h e  geosyn the t ics  will b e  considered a c c e p t a n c e  o 
t h e  subgrade.)  Y 
PRIMARY: 0 SECONDARY &f OTHER: 0 

r 

DATE 

~~ ~ 

PANEL NOS. SIGNATURE 

.w:. . .-. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  

. .W?. Y - Y L + w Q . .  . . . . . . . . . . . . . . . .  

- 
. . . . . . . . . . .  . . . . . .  . . . . . . . . . . . . . . . .  

, m T S  
. .  W.W.. . . . . . . . . . . . . . .  

. . . . . . . . . . .  
. .  Y k J j J M w . w  4 
. rLma*..-. . . . . . . . . . . . . . . . . . .  
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. . . .  .. 

INS TALLER 
AUTHORIZED 
REPRESENTATIVE: 

. .  

CERTIFICATE OF ACCEPTANCE 

OWNER: FLUOR 3ANIF.L &N!LD 

SUBGRADE SURFACE 

d o  hereby  a c c e p t  t h e  s u r f a c e  on which t h e  geosynthe t ics  will b e  installed a n d  shall b e  
r e s p p s i b l e  for  maintaining t h e  suitabil i ty of this  surface,  in a c c o r d a n c e  with the  project  
specifications.  (Le., The c o n t r a c t o r  shall n o t  install t h e  geosynthet ics  until t h e  s u b g r a d e  

INSTALLER PROJECT 

I . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I I I  I 

J s u r f a c e  is acceptable .  Installation of t h e  geosynthe t ics  onsidered a c c e p t a n c e  of 
t h e  subgrade.)  

PRIMARY: SECONDARY 0 OTHER: 0 

. \ DATE PANEL NOS. SIGNATURE I. 

. . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . .  

p- ss. . .  .?&Jpl,. . .  f. -. 87. . 
- -  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  
/ .-,.- . . . . . . . . . . . . . . . . . .  

. .  (Yu..rf*. . . . . . . . . . . . . . . . . . .  

. . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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September 1, 1998 

Mr.  Rick Holbrook 
Fluor Daniel Fernald 
P. 0. Box 538704, Mail Stop 64 
Cincinnati, Ohio 45253-8704 

RE: Acceptance of Geosynthetic Clay Liner (GCL) 
Period Beginning August 13,1998 and Ending August 3 1,1998 
SWUIOSDF Phase I1 
Subcontract No. FSC 614 

Dear Rick: 

This letter is intended to fulfill the submittal requirement listed in paragraph 2.03A of Technical 
Specification Section 02772. Specifically, by copy of this letter Petro Environmental Technolo- 
gies, Inc. conditionally accepts the referenced GCL material for installation. Conditional accep- 
tance is based solely on visual inspection of the shipped material unloaded and stored by Petro 
Environmental. As Petro Environmental has no contractual responsibility for material testing or 
Quality Assurance, no opinion on the material’s suitability with regard to specification required 
properties is made. An acceptance status summary for GCL received to date is as follows: 

Quantity Quantity 
Date Accepted Rejected - 

Material Previously 
Accepternejected N.A. NONE NONE 

AcceptedRej ected 8/13/98 63,000 SF NONE 
by this Letter 811 7/98 31,500 SF NONE 

81 1 8/98 63,000 SF NONE 
811 9/98 3 1,500 SF NONE 
8/27/98 3 1,500 SF NONE 
8/28/98 63,000SF NONE 

TOTAL TO DATE 
813 1/98 31,500 SF NONE 

3 15,000 SF NONE 

Sincerely, 
PETRO ENVIRONMENTAL TECHNOLOGIES, INC. 

J. k c h &  Schairbaum 
Quality Assurance Manager 
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September 25, 1998 m 
Mr. Rick Holbrook 
Fluor Daniel Fernald 
P. 0. Box 538704, Mail Stop 64 
Cincinnati, Ohio 45253-8704 

RE: Acceptance of Geosynthetic Clay Liner (GCL) 
Period Beginning September 1,1998 and Ending September 10,1998 
SWUIOSDF Phase I1 
Subcontract No. FSC 614 

b 

Dear Rick: 

This letter is intended to fulfill the submittal requirement listed in paragraph 2.03A of Technical 
Specification Section 02772. Specifically, by copy of this letter Petro Environmental Technolo- 
gies, Inc. conditionally accepts the referenced GCL material for installation. Conditional accep- 
tance is based solely on visual inspection of the shipped material unloaded and stored by Petro 
Environmental. As Petro Environmental has no contractual responsibility for material testing or 
Quality Assurance, no opinion on the material’s suitability with regard to specification required 
properties is made. An acceptance status summary for GCL received to date is as follows: 

Quantity Quantity 
B 

Date - 
Material Previously 

Accepted Rejected , 

AcceptedRej ected 811 3198- 315,000 SF NONE 
813 1/98 

Acceptemej ected 9/01/98 63,000 SF NONE 
by this Letter 9/02/98 3 1,500 SF NONE 

910 3 I9 8 31,500 SF NONE 
9/04/98 63,000 SF NONE 
9/09/98 63,000 SF NONE 
911 0198 40,500 SF NONE 

TOTAL TO DATE 607,500 SF NONE 

Sincerely, 
PETRO ENVIRONMENTAL TECHNOLOGIES, INC. 

c 

Quality Assurance Manager 




