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MATERIAL 
PROPERTY 

g e o s y n t h e t i c  c l a y  l i n e r s  - g e o r y n  t h o t t c  c l o y  l f n e r r  - g e o s y n t h e t i c  c l a y  I f n e r s  

TEST TEST FREQUENCY, REQUIRED VALUES 
METHOD ft2 (m2) 

BENTOMAT rrSTyy CERTIFIED PROPERTIES 

Bentonite Swell Index' 
Bentonite fluid Loss' 

ASTM D 5890 1 per 50 tonnes 24 mL/2g m h .  
ASTM D 5891 1 uer 50 tonnes 18 mL m a .  

~ 

Bentonite Mass/Area' ASTM D 5993 40,000 ft' (4,000 m') 0.75 Ib/ft' (3.6 kg/m') 

GCL Grab Strength3 ASTM D 4632 200,000 ft2 (20,000 m') 90 lbs (400 N) MARV 
GCL Peel Strength3 ASTM D 4632 40,000 ft2 (4,000 m') 15 lbs (65 N) min. 
GCL Index flux' ASTM D 5887 Weekly 1 x 10" m'/m'/sec m a .  
GCL Permeability" ASTM D 5084 Weekly . 5 x 10-'cm/sec m a .  
GCL Hydrated Internal ASTM D 5321 Periodic 500 psf (24 H a )  typical 
Shear Strength' 

min 

Notes: 

Bentonite property tests performed at CETCO's bentonite processing facility before shipment to CETCO's GCL production faalities. 
Bentonite mass/area reported at 0 percent moisture content. 
All tensile testing is performed in the machine direction, with results as minimum average roll values unless otherwise indicated. 
Index flux and permeability testing with deaired distilled/deionized water at 80-psi (551 Ha)  cell pressure, 77 psi (531 Ha)  headwater 
pressure and 75 psi (517 Ha)  tailwater pressure. Reported value is equivalent to 925 gal/aae/day. This flux value is equivalent to a 
permeability of 5x10.' cm/sec for typical GCL thickness. This flux value should not be used for equivalency calculations unless the 
gradients used represent field conditions. A flux test using gradients that represent field conditions must be performed to determine 
equivalency. The last 20 weekly values prior the end of the production date of the supplied GCL may be provided. 
Peak value measured at 200-psf (30 E a )  normal stress. Sitespecific materials, GCL products, and test conditions must be used to verify 
internal and interface strength of the proposed design. 

TR 401bm 
Revised 12/00 

1500 W. Shure Drive Arlington Heights, IL. 60004 USA (847) 392-5800 FAX (847) 577-5571 . 
A wholly owned subsidiary of AMCOL International . .  . _  

. I  

The information and data contained herein are believed to be accurate and reliable. CETCO makes no wananty of any kind and accepts 
no responsibilitytfor the results obtained through application of this information. 

,. 
'- 
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.; COLLOID ENVIRONMENTAL TECHNOLOGIES COMPANY 

GCL MANUFACTURER'S 
QUALIFICATIONS 

CETCO has been manufacturing reinforced geosynthetic clay liners for over 
five years. CETCO has manufactured over 250,000,000 square feet of 
reinforced geosynthetic clay liner. 

A partial list of the municipal solid waste landfill (MSWLF) liner projects 
that CETCO has manufactured are shown on the attached list. 

CETCO has two manufacturing plants in the United States. One in 
Fairmount, Georgia and another in Lovell, Wyoming. They have a 
combined annual capacity of over 100,000,000 square feet. 

c 
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From: 
Sent: 

Jim Olsta [jim.olsta@cetco.com] 
Thursday, March 01,2001 12:Ol 
Tumer, Jim 
RE: Checklist for March 6 Assessment of CETCO 

- 
Dear Mr. Turner: - 1, 1 

The grab elon$ation MARV values for the geotextiles are: 
SI 82Tex, 15% 
S1650, 90%. 

Jim Olsta 

-Original Message- 
From: Turner, Jim [mailto: Jim.Turner@fernald.gov] 
Sent: Thursday, March 01, 2001 10:37 AM 
To: 'Jim Olsta'; jdgriffin@gseworld.com 
Cc: Vanarsdale, Chuck; Godber, Mike; David K. 

Phillips 
P. E. (E-mail); Holbrook, Rick; Chuck Hornaday; Bill Urchik 

Subject: 
CETCO 

Importance: High 

RE: Checklist for March 6 Assessment of 

-- 4 5 5 4  

Dear Mr. Olsta, 

Thanks again for supplying the MARV values for the woven 

geotextile components for the Bentomat ST that you will 

us beginning March 5th. In preparing the submittal 

I still need MARV values for grab elongation for those 

assistance in this matter is greatly appreciated. 

Mi. Griffin: Unless I hear otherwise, I will assume 

in submitting this submittal to ECDC. Please advise me 

is a problem with that. 

Regards, 

Jim Turner 
Quality Assurance 
Fluor Fernald 

and 
nonwoven 

m a n u f a c t u r e  for 

bvision, I realized that 

components. Your a 
'% 

that I 
can sign for you 

soonest if there 

-fi A - Conforms to the sube~mct Requlremenb 
I 1 8 - Minor Comment - incorporate and Resubmn 

-----Original Message----- 
From: Jim Olsta [mailto:jim.olsta@cetco.coml 
Sent: Monday, February 26, 2001 15:24 
To: Turner, Jim 
Cc: jdgriffin@gseworld.com; Vanarsdale, Chuck; Godber, 

Phillips P. E. (E-mail); Holbrook, Rick; Chuck Hornaday; 

Mike; 

~ ~ 1 " ~ r c ~ i  1 k 

1 
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'GEOTEJPf 65Q Nonwwen GedextiIe 

70 Ibs 
100 % 
65Ibs 
230 psi 
40 Ibs 

PRORERTY TESTMETHOD 
I 

310N 
100% 
2S!j N 

1580 kpa 
175 N 

AslM ma2 
ASlMD4632 
ASIM M833 
Asrprl D3786 
ASIM D4533 

ASlM D5261 
I ASTM DS199 

Standard Ron Size: 192" (4.87 rn) x 450 yds (41 1 m) = 2400 ye(2006 m3 

NOTES 

p(A - Conforms to the Subcontract Requirements 
[ ] B - Mlnor Comment - Incorporate and Resuhn 

R u r n %  



+42389976 19 

GEO- 82TlEx Woven Geotextile 

. .  
. .  

PROPERTY 

&fj&UurzC 
Apparent Openiag Sizc (AOS) 

E d h U X C C  

W Resistance 
(%retained after 150 hours) 

ASIM D4632 
ASTMD4632 
ASXMD4833 
AS"M D3786 
AslM a4533 

ASTM D4751 
A S l M  D4491 
AsTM D4491 

ASTM M26I 
A S I M  DS199 

ASTM D4355 

TymcAt ROLL VALUES' 
Engfish 

155 x 155 I$e 
20 x 20% 

8olbs 
300 psi 

65 x 65 Ibs 

'40-50 US Si Sieve 
0.12 sec" 
9kpmlfti 

35 oz/sy 
19 mils 

685 x 685 N 
20 x 2wa 

355 N 
2060 kPa 

285 x 285 N 

0.425-0300 mm 
0.12 sec-' 

365 vmiahd 

115 gr/d 
0.4 mm 



1 -  I 
J '  



January 11 , 2001 0 
COLLOID ENVl RONMENTAL TECHNOLOGIES COMPANY 

( i  1500 W. Shure Drive Arlington Heights, IL 60004 USA 
(847) 392-5800 FAX (847) 506-6195 Email: CHORN@CETCO.COM . . 

JD Griffin 
GSE 
19103 Gundle Road 
Houston, TX 77073 

Re: Fluor Fernald, Inc. - Project 20102 Option 1 Cap - Submittals 

Dear JD: 

Please consider this letter as CETCO’s response to request for submittal information for the 
above referenced contract. 

CETCO certifies that the geotextiles used to make the Bentomat for this project meet the 
project specifications as outlined in table 02772P-1 , and the p_reviously submitted certified - - iqe- o f f f -  a2372eul74 /&J. Q 

/ 
P W  

Lining Technologies 
Group Manager 

000017 
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January 11,2001 a 
JD Griffin 
GSE 
191 03 Gundle Road 
Houston, TX 77073 

Re: Fluor Fernald, Inc. - Projec 

Dear JD: 

COLLOID ENVIRONMENTAL TECHNOLOGIES COMPANY 

1500 W. Shure Drive Arlington Heights, IL 60004 USA 
(847) 392-5800 FAX (847) 506-61 95 Email: CHORN@CETCO.COM 

! I  

201 02 Option I Cap - Submittals 

Please consider this letter as CETCO's response to request for submittal information for the 
above referenced contract . 
CETCO certifies that the Bentomat to be supplied for this project will meet the requirements of 
the specification as described in table 02772P-1. 

a Chuck @4 Hornaday 
Group Manager- 1 

Lining Technologies Group 

000019 
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COLLOID ENVIRONMENTAL TECHNOLOGIES COMPANY 

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

16-Mar-01 

Ms. Sheri Sim-Connell 
GSE Lining Technology, Inc. 
19103 Gundle Road 
Houston, TX 77073 

Dear Ms. Sim-Connell: 

Please find enclosed the MQNMQC Data Package for Geosynthetic Clay 
Liner (GCL) pre-certified to GSE Lining Technology/Fluor Daniel Fernald, 
Harrison, OH. 

If you have any questions regarding the enclosed QNQC information, 
please contact Ms. Judy Hall @ 1-800-220-2536. 

Sincerely, 

U Alisa Findley 
Quality Analysis Coordinator 
CETCO- Fairmou nt, Georgia 

000022 

Prtnled on recycled paper. A Wholly Owned Subsidiary of AMCOL International 
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GEOSYNTHETIC CLAY LINER 

MANUFACTURING 
QNQC DATA PACKAGE 

PROJECT NAME: 

PREPARED FOR: 

PREPARED BY: 

TELEPHONE: 
FAX: 

GSE Lining Technology, Inc. 
Fluor Daniel Fernald 

Ms. Sheri Sim-Connell 
GSE Lining Technology, Inc. 
19103 Gundle Road 
Houston, TX 77073 

Alisa Findley 
CETCO 
234 Gordon St. SE 
Fairmount, GA 30139 
(706) 337-531 6 
(706) 337-221 5 

000023 

A Who4 Owned Subsidiary of AMCOL Imernatlonai & Rintsd on r w w  psper. 
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GEOSYNTHETIC CLAY LINER 

DAI LY MANU FACTURI NG 
QNQC DATA 

FOR ALL GCL MANUFACTURED ON: 

CONTENTS: 

GSE LINING TECHNOLOGY, INC. 
FLUOR DANIEL FERNALD 

HARRISON, OH 

CETCO ORDER(S)# 1381 55 
CUSTOMER PO# 2925-001 -OD 

I. DAILY GCL PRODUCTION CERTIFICATION 
2. GCL MANUFACTURING CERTIFICATON AND TEST RESULTS 
3. GCL MQA TRACKING FORM 

000024 

A Wholly Owned Subsidiary of AMCOL International & Prlnred an recytlea paper. 
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DAILY GEOSYNTHETIC CLAY LINER 
PRODUCTION CERTIFICATION 

. .  ' .  .. . 
00002s 

A Wholly Owned Subsidiary of AMCOL International & Printsd on r e m  paper. 



F - 4 5 5 4  

GEOSYNTHETIC CLAY LINER MANUFACTURING 
CERTl FI CATION 

CETCO JOB: GSE LINING TECHNOLOGY, INC. I 
DATE: I FLUOR DANIEL FERNALD 

P RE-CERTIFIED 

ORDER(S)##: 138155 

PRODUCT: BENTOMAT ST 

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

Alisa Findley 
Quality Analysis Coordinator 
CETCO-Fairmount, Georgia - 

Subscribed and sworn to before me this 20 
A 

Notary fublic 

000026 

A Wholly Owned Subsidiary or AMCOL lnternat~onaf @@ Printed on recycled papet 
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TO: 

BENTOMAT ST 
._ MANUFACTURING CERTIFICATION 

Ms. Sheri Sim-Connell 
GSE Lining Technology, Inc. 
19103 Gundle Road 
Houston, TX 77073 

PROJECT: Fluor Daniel Fernald 

ORDER #: Purchase Order #2925-001-OD, Order #6185 SO 
CETCO Pre-Certified Order #I 381 55 

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

PROPERTY 
Bentonife 
Free Swell @I,,. Fluid Loss 
Finished Product 
Bentonite Mass/Area 
Grab Strength 
Index Flux 
Peel Strength 
Permeabilty 
* Reported at 0% moisture content. 

TEST METHOD 

ASTM D 5890 
ASTM D 5891 

ASTM D 5993' 
ASTM D 4632 

J 

J 
STM D 5084 

REQUIR D VALUE 

24 i 
18 max. J 

J 0.80 Ib/sq.ft. min. 
90 Ibs. MARV 

max. 5 x lo(-9) cm/sec J 

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

CETCO-Fairmount, Ge 

Subscribed and sworn to before me this 20 

A Wholly Owned Subsidiary of AMCOL Internattonal 

0000127 
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P A C K I N G  L I S T  

ORDFR N O : . .  000136155 
UItUtl< UAI E :  2 /00 /2007  

': I-co 
i ),OO WCST SIIURC D K I V C  

IIRLINGTON IIEIGHTS I L  60004 

SOLD 10: 0013/G 
G S E  LINING TECHNOLOGY. TNC. 
19103 G1INDI.F ROAD 

SHlP D A T E : .  3 / 0 8 / 2 0 0 1  

S H I P  F R O M ; .  FAIRMULINT AMFRTCAN CO 
kill I t R H S : .  P R E P A I D  & ADD 
S H I P  V I A : .  . NATTONWIIlt 

IIOUSTON 
SHTP TO:  46 

UPlIUN 1 CCLL 1 C O V E R  SYSTEM 
7100 WILLCY K O A U  

TX 77073 FLUOH DAN1 EL FERNALD 

H A r t R l  SON OH 45030 
rJo: 2 9 2 5 - 0 0  L -On 

TA-BCNTOMAT ST SFT SF 200110FA3 00000687 1 5 0 . 0  1 5 . 0  275Q.O 2 8 5 2 . 0  

FA B t N l O M A l  S I  SFI S F  200110FA3 00000688 150.0 1 5 . 0  2 2 5 0 . 0  2762.0 

FA-RENTOMAT S T  SFT SF 200l lOFA3 OOUUU689 150.0 15.0 2 2 5 0 . 0  2745.0  

SFT SF 200110FA3 00000692 1 5 0 . 0  1 5 . 0  2 2 5 0 . 0  2774.0  

STT ST 3 0 0 1 1 0 r A 3  00000692 1 5 0 . 0  1 5 . 0  2 7 5 0 . 0  2 1 6 6 . 0  
a - BENTOM AT ST ) RFNTnMAT ST 

FA .BENTOMAT ST SFT SF 200110FA3 OODOflCjD3 150.0 1 5 . 0  2250 .0  3 7 5 5 . 0  

I A - H t N I O M A I  SI S F I  SF 2UU110kA3 U U U O U b Y 4  1 5 0 . 0  1 5 . 0  7 2 5 0 . 0  2/ /12.0 

FA-BCNTOMAT ST SFT SF 200110FA3 00000695 150.0  l b . 4  2 2 5 0 . 0  2 7 5 5 . 0  

FA-RFNTOMAT ST SFT SF 300llQFA3 00000696 1 5 0 . 0  1 5 . 0  2250.0 2 8 0 8 . 0  

FA-BENTOMAT ST SFT SF 200110FA3 00000697 160.0 1 5 . 0  2 2 5 0 . 0  2766.0 

rh-IIFNTONAT ST S T T  SI: 70flI lOrA3 00000698 1 5 0 . 0  1 5 . 0  7 3 5 0 . 0  2 7 8 9 . 0  

FA-BENTOMAT ST SFT SF 200110FA3 000006D9 15O.U 1 5 . 0  2 2 5 0 . 0  2785,O 

kA-t l tNIOMAI SI S t 1  SI- 200110FA3 00000/00  1 5 0 . 0  1 5 . 0  2 2 5 0 .  n 2789.0  

FA-CENTOHAT ST SFT SF 200110FA3 00000701 1 5 0 . 0  1 5 . 0  2 2 5 0 . 0  77t3R.O 

FA-BENTOMAT ST SFT SF 200110FA3 00000702 1 5 0 . 0  1 5 . 0  7 3 5 0 ,  0 2 7 7 6 . 0  

FA-BENTONAT ST SFT SF 7 0 0 1 1 ~ ~ A O  00000703 1 5 0 . 0  1 5 . 0  2 2 5 0 . 0  7 7 6 8 . 0  

TA-BCNTOMAT ST SFT SF 2 0 0 1 1 0 t A 3  00000704 1 5 0 . 0  1 5 . 0  2250.0 2769.0 



03/08/2001 THU 16:54 FAX 706 337 2215 a 003/010 
4 5 5 4  

P A C K I N G  L I S 1  

CTCO 
@-,.i00 WFST SHURE D R I V E  

' , / R L I N C T O N  H E l C H l S  I L  u0004 

S O L D  TO: 001376 
GSt LININ( ;  I t C H N O L O t i Y .  I N C .  
19103 GUNDLC ROAD 

ORDER NO . . .  00013ai55 
ORDER D A T E :  2 / 0 8 / 2 0 0 1  
SHTP DATE: .  3 / 0 8 / 2 0 0 1  

S l l I P  FROM:.  F A I R M O U N T  AMERICAN CO 
T R T  T F R M S : .  PKEPAID & ADD 
SHIP V I A : . .  N A T T O N W T D F  

HOUSTON 
S l l J P  T O :  4 6  

O P T I O N  1 C E L L  1 C Q V F R  SYSTEM 
7400 W I L L F Y  ROAD 

TX 77073 r i  UOR DANIEL FERMALD 

H A K K l  SON QH 45030 
P O :  2 3 2 5 - 0 0 1 - O D  

F A - R F N T O H A T  S T  

F A - B E N T O M A T  S T  

FA-eENTOMAT S T  

F A - B E N T Q M A T  S T  

F A - B t N T O M A T  S T  

FA - 5 ENTOMAT S I 

F A - B E N T O M A T  ST 

FA-HkNIOMAI S I  

FA B E N T O M A T  S T  

i - A - B t N  TOMA'I S I 

F A - B E N T O M A T  ST 

T A - B C N T O M A T  ST 

F A  - RFNTOMA'T S I 

F A - B E N T O M A T  S T  

F A - B t N I O M A I  SI 

*%BENTOMAT ST 

I . , -BENTOMAT S T  

S F T  SF 

S F T  SF 

wr si- 
s r T  s r  

SFT SF 

S F T  SF 

SFT SF 

s t r  SF 

S r T  s r  

S F T  S F  

S F T  SF 

S t l  SF 

SFT SF 

srT sr 

SkT SF 

SFT SF 

S t l  s t  

SFT sr 

SFT S F  

20 0 1 1 OFA3 

7001 1OrA3 

2 0 0 1 1 0 t A 3  

2 0 0  11 OFA3 

200110FA3 

7001 1 OFA3 

200110FA3 

2 0 0 1 1 0 t A J  

2 o o i i o r ~ 3  

200 1 1 0 F A 3  

200110FA3 

200 11 0 F A 3  

20 01 1 0  F A 3  

20 01 i o r ~ 3  

2001 1 0 b A 3  

200 llOFA3 

200110FA3 

2 0 0 1  1 OFA3 

200110FA3 

00000700 1 5 0 . 0  

00000710 150.0 

00000711 150.0 

0 0 0 0 0 1 1 2  150.0 

00000713 1 5 0 . n  

00000'/14 1 5 0 . 0  

011n00715 1 5 0 .  o 

0 0 0 0 0 7 2 5  150.0 

00000726 150.0 

00000727 150.0 

0 0 0 0 0 7 2 8  1 5 0 . 0  

00000729 150.0 

0 0 0 0 0 / 3 0  1 5 0 . 0  

0000fl73 I 150.  0 

, 0 0 0 0 0 7 3 2  150.0 

00OQ0733 1 5 0 . 0  

00000734 150.0 

00000 /35  150.0 

00000706 1 5 0 . 0  

15 .0  

15.0 

1 5 . 0  

15.0 

15.H 

15.0 

15.0 

1 5 . 0  

1 5 . 0  

1.5.0 

15.0 

15.0 

15.0 

15.0 

1 5 . 0  

15.0 

15 .0  

15.0 

'15.0 

7 2 5 0 . 0  

2250.0 

22s0.0 

7750.0 

2 2 5 0 . 0  

7750.0 

2250.0 

2250 * 0 

2250.0 

2250.0 

2250.0 

2250.0 

2 2 5 0 . 0  

2 2 5 0 . 0  

2x0. o 

2250.0 

2250 ~ 0 

2%5O,O 

3100.0  

7BU5.0 

2761.0 

7 1 8 6 . 0  

2750.0 

2'/51.0 GCL-B-G~. 

2861 . o  
2777.0 

?73R, 0 

2740.0 

2770.0 

2742. I) 

2/se. 0 

2 7 7 1 . 0  

? 7 4 6 . 0  

2f l46 .0  

2/54.0 

2 / / 0 . 0  

000029 2 2 5 0 . 0  2768,O 

38 



03/08/2001 THU 16:54  FAX 706 337 2215 @J O O 4 / 0 1 0  

4 5 5 4  
P A C K l N G  L J S T  

. 500 H r S T  SIIURI: ORTVF 
i ARLINGTON H t l G H I S  1 L  60004  

SULU IU: 0 U 1 3 / b  
GSC L I N I N G  T C C I I N O L U G Y .  I N C  
19103 GLJNDI F ROAD 

O I W L R  NO: :. 000  I381GG 
ORDER D A T E :  2 / 0 8 / 2 0 0 1  
SHTP D A T E : .  3 / 0 8 / 7 0 0 1  

Sl l IP  TROM:. FA l I (MUUNT A M E R I C A N  CO 
F R T  TERMS:.  P K t P A I D  & ADD 
S H I P  V I A : . .  N A T I O N W I D t  

HOUSTON 
S l l T P  Tfl: 46 

O P T I O N  1 C E L L  1 CQVFR SYS1'EM 
7100 W I L - L E Y  ROAD 

TX 7 7 0 7 3  I-LUOI< U A N I E L  FERNALD 

F A - B t N T U M A T  S T  S F T  S F  200110FA3 00000737  1 5 0 . 0  1 5 . 0  2250.0  2 7 5 5 . 0  

FA-RCNTOMAT ST S F T  S F  200110rAJ 00000738  1 5 0 . 0  1 5 . 0  7 7 5 0 . 0  2 7 6 0 . 0  

FA-BENTOMAT S T  S F T  SF 2 0 0 1 1 0 F A 3  00000739  1 5 0 . 0  1 5 . 0  2 2 5 0 . 0  2 7 5 1 . 0  

2250.0 7 7 7 8 .  U 

~ BENTOMAT S T  S F T  S F  2 0 0 1 1 0 F A 3  00000741 '150 0 15 0 2 2 5 0 . 0  2 8 2 0 . 0  
) 

, F f - B t N T O M A T  ST srT sr 2001ior~3 00000740  150.0 1 5 . 0  

t 4 - l 4 t N I O M A I  SI S F 1  S t  2 0 0 1 1 0 t A 3  00000742  1 5 0 . 0  1 5 . 0  7 7 5 0 . 0  2/94.0 

FA-BCNTOMAT ST 

FA-BENTOMAT S T  

FA-BCNTOMAT S T  

F A - B t N I O M A I  $ 1  

FA-BCNTONAT ST 

FA-BENTOMAT S T  

T h - n r N T O M h T  ST 

FA-BENTOMAT S T  

FA-BENTOHAT S T  

srT sr 
S F T  S F  

srT sr 
SbI  si- 
S F T  S F  

SFT SF 

srT sr  
S F l  S F  

srT sr 

2 0 0 1  1 m 3  

20  0 1  1 0  F A 3  

2 o o i i o r ~ 3  

200110FA3 

200110FA3 

2001 1 OFA3 

2 0 0 1  1 U F A 3  

2 0 0 1 1 0 F A 3  ' 

200 11 0 F A 3  

0 0 0 0 0 7 4 3  1 5 0 . 0  1 5 . 0  

00000711  1 5 0 . 0  15.  (1 

00000745  1 5 0 . 0  1 5 . 0  

00000/46 15O.n I5.n 

00000747  1 S 0 . 0  1 5 . 0  

00000748  1 5 0 . 0  15 .0  

00000749  150.0  1 5 . 0  

00000750  1 5 0 . 0  15.0 

00000751  150 .0  15.0 

2 2 5 0 . 0  

2 2 5 0 . 0  

2 2 5 0 . 0  

3750 .  n 

2 2 5 0 . 0  

2 7 5 0 . 0  

2 2 5 0 . 0  

2 2 5 0 . 0  

2 2 5 0 . 0  

7 7 5 1 . 0  

2 l 8 7 . 0  

2 7 7 8 . 0  

7 / h 0 . 0  

2 7 5 1 . 0  

2 7 4 4 . 0  

2 7 6 7 . 0  

2 l Y 4 . 0  

2 7 1 1 . 0  

FA-BENTOMAT ST S t I  S t  200110kA3 00000'/52 1 5 0 . 0  15.0 2 2 5 0 . 0  7 7 6 3 . 0  

tA -RENTOMAT S T  S F T  S F  ?00110FAR 0 0 0 0 0 7 5 3  150 .0  . 1 5 . 0  2 2 5 0 . 0  2 7 7 0 . 0  

m - R F N T O M A T  ST S T T  S F  2 0 0 1 1 0 F A 3  OOOOIl754 1 5 0 . 0  1 5 . 0  2250.0 2 7 5 2 . 0  

'. ~ N T O M A T  ST St-I SF 200110bA3 0 0 0 0 0 / 5 5  150 .0  1 5 . 0  2 2 5 0 . 0  2 7 2 7 . 0  
000030 



a 0 0 5 / 0 1 0  

' -  4554 
P A C K I N G  L I S T  

, '00  WEST SHlJRF DRTVF 
i. .X'LINCTON H E I C H l S  1 L  60004 

SOLD TO: 001376 
GSE LINING TECHNOLOGY. INC 
19103 CUNDLE ROAD 

O K V t K  N U : . .  000138155 
ORDCR IIATT: 2 / 0 8 / 2 0 0 1  
SHTP D A T E : .  3 / 0 8 / 2 0 0 1  

S H I P  FROM:. TAIKMUUMI AMERICAN CO 
t R T  TCRMS:. P R E P A I D  & ADD 
S H I P  V T A : . .  N A l l O N W I D C  

HOllSTnN 
S H I P  TO: 46 

O P ' I I U N  1 CELL 1 C O V F R  SYSTEM 
7400 W l L L C Y  RnAD 

1 x  / / 0 / 3  FLlJflR DAN I t  L t tRNALD 

IIARRTSOE 011 45030 
P O :  2925 0 0 1  OD 

t A - B t N I O M A r  ST 

TA-DCNTOMAT ST 

TA-DFNTOHAT ST 

-BtNIUMAl  ST 

 DENTO OM AT ST 
1 

FA BENTOMAT ST 

FA-RENTOMAT ST 

FA-BCNTOMAT ST 

I - A - B t N I U M A T  SI 

FA-RFNTOMAT ST 

FA-BCNTOHAT ST 

FA-BCNTOMAT ST 

FA-RENTOMAT ST 

FA. BENTOMAT ST 

TA-BENTOHAT ST 

F A - H t N T U M A I  S I  

FA-RENTOMAT ST 

SFT SF 

s r T  sr 

SFT. SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

S r T  sr 

SFT SF 

SFT SF 

SFT SF 

S r T  SF 

SFT SF 

SFT SF 

SFT SF 

SI-I SF 

SFT sr 

200 110FA3 

2 0 0 1 1 0 r ~ 3  

2001 IOI-A?, 

200 11 OFA3 

3001 1 OFA3 

200 1 lnFA3 

200 11 OFA3 

700 I I 0FA3 

20 0 11 OFA3 

200 11 Uk A3 

2 0 0 1  I 0FA3 

2 o o i i o r ~ 3  

200110FA3 

200110FA3 

2 0 0 1  1 0  FA3 

2001 10FA3 

7001 l O F A 3  

00000756 l 5 0 .  0 

00000757 1 5 0 . 0  

00000758 1 5 0 . 0  

00000759 1 5 0 . 0  

0 0 0 0 0 / 6 l  150.0  

000UUlh2 1 5 0 . 0  

00000763 1 5 0 . 0  

00000/65  150.0  

00000766 150.0  

00000767 150.0 

0flOOU/68 150.0 

00000769 1 5 0 . 0  

0uou0//0 1 5 0 . 0  

00000771 1 5 0 . 0  

0 0 0 0 0 7 / %  1 5 0 . 0  

00000773 1 5 0 . 0  

00000774 150.0  

15 .0  

1 5 . 0  

1 5 . 0  

1 5 . 0  

1 5 . 0  

1 5 . 0  

'15.0 

1 5 . 0  

1 5 . 0  

1 5 . 0  

1 5 . 0  

1 5 . 0  

1 5 . 0  

1 5 . 0  

1 5 . 0  

1 5 . 0  

1 5 . 0  

2 2 5 0 . 0  

7 7 5 0 . 0  

2250 .0  

2 2 5 0 . 0  

2 2 5 0 . 0  

2 2 5 0 . 0  

2 2 5 0 . 0  

7250,O 

2 2 5 0 . 0  

22b0.0  

3 7 5 0 . 0  

2 2 5 0 . 0  

2 2 5 0 . 0  

2 2 5 0 . 0  

2250.0  

7750.0  

2250.0  

7 7 8 4 . 0  

2784.0 

2733.0  

2871 .O 

- - 6 U * I - O t  

2t100.0 

7851 .0  

3 0 1 4 . 0  

3 3 6 3 . 0  

3265 ~ 0 

2 / 9 4 . 0  

7Afl1 . O  

2 8 2 8 . 0  

2787.0  

2 8 7 5 . 0  

3 0 2 4 . 0  

7818 .0  

' I  
i BCNTOMAT SI 

SFT SF 200110FA3 00000775 1 5 0 . 0  1 5 . 0  2 2 5 0 . 0  7800.0 ,  

StI Sb 200110FA3 00000776 1 5 0 . 0  '15.0 2 2 5 0 . 0  2 7 0 0 . 0  0 0 0 0 3 ~  



03/08/2001 THU 16:54 FAX 7 0 0  337 2215 006/010 

~ E T C O  
* 00 Wl-SI S H U R t  D l t l v t  

1  LINGT TON HEIGHTS I L  G O O 0 4  

P A C K I N G  L I S 1  

SOLD I O :  001376 
GSE LINING TECHNOLOGY, I N C  
13103 GUNDLC ROAD 

ORDER NO:.. 000138155 
O K D F H  I)A I t : 2 / 0 8 / 2 0 0  1 
S l l I P  DATC:. 3/0n/2001 

- 4 5 5 4  

S H I P  F R O M : .  FAIRMOUNT ANFRICAN CO 
I HI I tHMS: . P R E P A I D  & ADD 
S H l Y  V I A : . .  NATIONWIDE 

HOUSTON 
S H I P  TO: 46 

O P T I O N  1 CELL 1 COVFH SYSlEM 
7100 WTl .L tY  HOAO 

TX 77073 FLUUK DANIEL FERNAI 0 

H A R R I S O N  OH 45030 
PO:  2925-001-00  

FA-RTNTOMAT ST STT S F  7001l0FA.7 f l f lnnI l / / /  1 5 0 . 0  15.0 2250.  n ~ 8 6 4 ,  0 

F A  BtNI'UMAI' ST SFT SF 200110FA3 00000779 150 .0  1 5 . 0  2250.0 2 0 7 0 . 0  

rA-l3FNTOHAT ST SFT $r 7 n o i i o ~ ~ 3  ooooo78u 1 ~ 0 . 0  1 5 . 0  2350. D 2 9 4 8 . 0  

SFT SF 200110FA3 000007132 L5lJ.O 1 5 . 0  22bD.U 2 7 9 4 . 0  

\BENTOMAT ST SFT SF 200110FA3 n00007R7 l ! . i I l , ~ )  1 5 . 0  2250.0  2866 .0  
1 

I - A - B t N  I OHA'I ST SFT SF 200110FA3 00000783 1 5 0 . 0  l5 . f l  2 2 5 0 . 0  2 9 7 4 . 0  

FA BENTOMAT ST SFT SF 200110FA3 000n07fl5 1 5 0 . 0  1 5 . 0  2250.0  2733.  0 

FA-BENTONAT ST SFT SF 200110FA3 00000707 1 5 0 . 0  1 5 . 0  725U.U 2 / 9 2 . 0  

TA-BENTOHAT ST s r i  sr 2 0 0 1 1 0 ~ ~ 3  0 ~ 0 0 0 7 S s  J 50. u 1 5 ,  u 2250.0  2 8 0 1 . 0  

FA-BtNIUMAI S I  SF'I S t  200110FA3 00000789 150.0 1 5 . 0  ??fin 0 2 8 0 2 . 0  

TA-RTNTQMAT ST . , SI-T sr 7003  1 m.7 O O O O O / S O  150. u 15 .  o 2250.  0 3 7 8 6 . 0  

F A  BENTOMAT 5T SFT SF 200110FA3 00000791 1 5 0 . 0  15.0 2 2 5 0 . 0  2 8 2 9 . 0  

FA-BENTOMAT ST SFT SF 200110FA3 00000192 1 5 0 . 0  1 5 . 0  2 2 5 0 . 0  ZHhlJ.  0 

TA-BCNTOMAT S T  s r T  SI: 2 o o i i o r ~ 3  ooooo7i13 150.0 15.0 ~ 5 0 . 0  2 m . 0  

IA-BtNIUMAI S I  SF'I  S t  200110kA3 00000'/94 1 5 0 . 0  1 5 . 0  2250.0  7 n 4 4 . 0  

TA-RFNTOMAT ST s r T  SF 2 0 0 1 1 0 ~ ~ 3 .  O O O O O ~ ~ F ~  i 5 n . o  15 .n  2 2 u ~ . o  ~ 7 9 0 . 0  

()BENTOMAT ST SF1' SF 200110FA3 00000796 1 5 0 . 0  1 5 . 0  2250.0  7 7 6 8 . 0  

STT SF 7001 1 0FA3 ODQD073fl 1 5 0 . 0  15,O 2 2 5 0 . 0  2 7 3 3 .  I) 000032 L 
I BENTOHAT ST 



03/08/2001 THU 10:55 FAX 700 337 2215 @l007/010 

4 5 5 4  
P A t K I N t i  L I S T  

ETCO 
.,OO WEST SHUI<€ U R l V E  ', .:/(LINGION HEIGHTS I L  60004 

SOLU IO: U U l 3 / 6  
O S t  LlNlNG ItCHNULUGY. I N C  
19103 GUNDLC ROAD 

f lRDTR . N O : . .  00013815.5 
O I ~ D t l ~  DATE: 2 / 0 8 / 2 0 0 1  
SHlP DATC:. 3 /08 /200 '1  

S H I P  FROM:. FAIRMOUNT AMERTCAN C O  
FRT T E R M S : .  PREPAID R ADJI 
S H I P  V I A : . .  NATIONWlDt 

HUUS I ON 
SI- I IP TO: 46 

OPTION 1 CCLI. 1 COVER SY5TEM 
7100 W I I I  FY ROAD 

TX 77073 I.I.UUI< DANIEL FERNAI D 

H A R R I S O N  IJH 4 5 0 3 0  
P O :  2925-001-OD 

FA-BENTOMAT ST 

FA-AENTOMAT ST 

FA-BENTOMAT ST 

- DFNTOHAT S T  

@ '1 BENTOMAT ST 

FA BENTOMAT ST 

FA-BENTOMAT ST 

FA-BCNTOMAT ST 

F A - B E N T O M A  I S I 

TA-OENTOHAT ST 

FA-BENTUMAT ST 

F A - B E N T O M A T  ST 

FA-BCNTOMAT ST 

t A  H t N I U M A l  S I  

TA-CENTOMAT ST 

FA-BENTOMAI ST 

FA-RFNTOMAT ST 

I t  
I BENTOMAT ST 

SFT SF 

SFT S F ,  

s r T  sr 

SkI Sk 

SFT SF 

s r T  s r  

SFT SF 

STT S T  

SFI SF 

SFT SF  

SFT SF 

SF'f S F  

s r T  s r  
SFT SF 

SFT SF 

SFT S F  

SFT SF 

StI SF 

STT SF 

2001 1 0rAo 

2001  10FA3 

2 0 0  1 Ltlt AB 

200110FA3 

2001 I OFA.7 

7001 1 0rA3 

20 0 110FA3 

7001 1 OFA3 

2 00 110FA3 

200 110FA3 

200 110FA3 

200 11 OFA3 

2001 1 0TA3 

200110FA3 

2 0 0 1  10FA3 

200  11 OFA3 

20011 0FA3 

200 11 OFA3 

200 11 0 TA3  

00000' /99 1 5 0 . 0  

O O O O O n f l f l  150 .0  

00000l301 150.0 

00000002 1 5 0 . 0  

noOnnRnR 150.  D 

00000804 150.0  

000OflROFi 1 5 0 . 0  

00000808 1 5 0 . 0  

00000809 150.O 

00000810 1 5 0 . 0  

00000811  150 .0  

00000812 150.0 

00000813 1 5 0 . 0  

00000014 1 5 0 . 0  

00000tll!, 150 .0  

00000016  150.0 

00000817 1 5 0 . 0  

O O ~ O O O l 8  1 SO. 0 

00000819 1 5 0 . 0  

15 .0  

1 5 . 0  

1 5 . 0  

1 5 . 0  

1 5 . 0  

1 5 . 0  

1 5 . 0  

15.0 

1 5 . 0  

1.5.0 

1 5 . 0  

1 5 . 0  

1 5 . 0  

15 .0  

1 5 . 0  

15 .0  

15 .0  

1 5 . 0  

1 5 . 0  

7 2 5 0 . 0  

2 2 5 0 . 0  

7 2 5 0  I 0  

2 2 5 0 . 0  

2250.0  

32513.0 

2 2 5 0 . 0  

2 2 5 0  * 0 

2 2 5 0 . 0  

7 7 5 0 . 0  

2250 - 0 

2250.0  

2 2 5 0 . 0  

2 2 5 0 . 0  

7750. O 

22b0 r u  

2250.  0 

2 2 5 0 . 0  

2 2 5 0 . 0  

2759.0  

7 7 6 2 . 0  

2 7 9 2 . 0  

2745.0  

7851 .0  

2 7 9 5 . 0  

7 7 3 3 . 0  

2 4 6 0 . 0  

2 7 4 6 . 0 .  

2 7 1 3 . 0 .  

7A19.0  -0 1-03 4. 2 6 6 4 . 0  

2 8 0 2 . 0  

2803 .0  

3 R / U  0 

2 8 0 6 . 0  

?8?5 .0  

2026.0  

2830.  0 000033 



03/08/2001 THU 16:55 FAX 706 337 2215 ~008/OlO 

ex I CU 
'00  UEST SHURE D R I V E  

i )HI ING'I'ON H t l t i H l S  I L  60004 

P A C K I N G  I - I S I  

S O L D  TO: 001376 
GSE LINING TECHNOLOGY. I N C .  
19103 GUNDLE ROAD 

- - -  4 5 5 4  

ORDER N O : . .  000138155 
OHLltl l  LlAIE: 2 / 0 8 / 7 0 0 1  
S H I P  DATE:. 3 / 0 8 / 2 0 0 1  

SHIP FROM;. FAIRMOUNT AMEI<ICAN CO 
r R T  ' I t R M S : .  PRCPATO & ADD 
SHlP V I A : . .  NATIONWIDE 

HOUS I ON 
S H I P  TO;  4 6  

OPTION 1 CELL 1 (OVER SYSTFM 
7400 WfLLkY ROAD 

TX 77073 tLUUR DANIEL FERNAI I1  

H A R R I S O N  OH 45030 
P O :  2925-001-OD 

FA-BENTOMAT S T  SFT SF 2001101-A3 00U00820 1 5 0 . 0  IS.O 2 2 5 0 . 0  2 8 2 5 . 0  

tA-HENTOMAT ST SFT SF 200110FA.3 Q0000821 1 5 0 . 0  1 5 . 0  7 2 5 0 . 0  2 8 1 1 . 0  

TA-fiFNTOMAT S T  SFT SF 200110FA3 00000,977 1 5 0 . 0  1 5 . 0  2250.0 2 8 3 3  0 

A-BENTUMAT ST S r T  S T  70011OFA3 00000823 1 5 0 . 0  15.0 2 2 5 0 . 0  2 0 0 5 . 0  

B E N  I'fJMA I S I SFI S t  200110FA3 00000024 1 5 0 . 0  1 5 . 0  2250.0 2 8 2 3 . 0  

STT S T  200110FA3 00000825 1 5 0 . 0  1 5 . 0  7750. 0 2820.0  
t i  

6 
F A  HtNlUMAT ST 

t A - H k N  I O M A r  Sl SFT SF 200110FA3 00000R76 1 5 0 . 0  1 5 . 0  2250.0 2 8 1 3 . 0  

FA-BCNTOMAT ST s r T  sr 2 0 0 1 1 0 ~ ~ 3  00000828 1 5 0 . 0  15 .0  2250.0 2 0 9 s . n  

FA-BENTOMAT ST SFT SF 200110FA3 00000829 150 .0  1 5 . 0  2250.  0 2 8 4 1 . 0  

FA-BCNTOMAT ST 31- I S t  700110t-A3 00000830 1 5 0 . 0  1 5 . 0  2250.0  2 0 3 0 . 0  

FA-HENTOMAI S i  SFT SF 200110FA3 00000831  1 5 0 . 0  '15.0 2250.0 2814.0  

FA-RFNTONAT ST SFT SF 200110FA3 00000832 1 5 0 . 0  1 5 . 0  2250.0  2 8 2 7 . 0  

FA-BENTOMAT ST STT Sr 300110FA3 ~ 0 0 0 0 8 3 3  1 5 0 . 0  1 5 . 0  2250.0  2 0 3 0 . 0  

FA-HtNPOMAl ST SFT SF 200110FA.3 00000834 1 5 0 . 0  1 5 . 0  2250.0 2 8 3 1 . 0  

r h - I l t N i O M A I  S I  S t I  St 200110tA3 00000U35 1 5 0 . 0  1 5 . 0  2 2 5 0 . 0  2041.0  

FA-DCNTOMAT ST SFT SF 200110FA3 00000836 1 5 0 . 0  15 .0  2 7 5 0 . 0  2 8 5 6 . 0  

F A - B t N  [OMAT ST SFT SF 200110FA3 0fl000R37 150 0 1 5 . 0  2250.0 2G2.5. 0 

@;RFNTOMAI $'I' S I T  $ t  200110FA3 00000838 1 5 0 . 0  15.0 2 2 5 0 . 0  2 9 0 7 . 0  

!OTNTOMAT ST SFT sr m o i i o r ~ 3  0 0 0 0 0 8 x 1  ~MWI 15 .0  2250.0  2882,O 
000034 



@009/010 
- 

P A C K I N G  I T S T  

~ . E T C O  
i 00  WCST SIiURE DRJVE 

! IHLINGTON HElGHlS 1L 60004  

SOI D TO: n n i m  
CSE L l N l N C  TECHNOLOGY, L N C .  
19103  GUNDLE ROAD 

IIOUSTON I X  / / o r 3  

4 5 5 4  

URDCR N O : . .  n o o i ~ e i s s  
ORDER UAIE: 7 /nn /7nn i  
SHlP DATC:. 3/08/2001 

SII1.P FROM:. FAIRMOUNT AESFRlCAN CO 
T R 1  TERMS:. PRCPATD & AUU 
SHlP V I A : . .  NATTONWlUt 

si i IrJ Ir): 4b 
rLlJOR DAN1 t L  t ERNALD 
OPTTON 1 CELL 1 C O V E R  S Y S l t M  
1400 WILLCY ROAD 

HARR J SON 011 45030  
P O :  2925-002-00 

FA BENTOMAT ST s r T  s r  ~ O O N O F A ~  o u u o o t 1 ~ 0  1 5 0 . 0  1 5 . 0  2 2 5 0 . 0  2 8 5 7 . 0  

FA-HFNTOMAI S I  Stl SF 200110FA3 00000841  1 N . o  1 5 . 0  w i n .  n 2840 o 
FA-BENTOMAT ST s r T  sr 20n1 I n m  0 0 0 0 0 ~ 4 2  150.  n 1.5. o 2 2 5 0 . 0  29flR.O 

kA-HtNIOMAI S I  S F T  S F  200110FA3 00000846 1 5 0 . 0  1 5 . 0  22sn.11 2 ~ 0 . 0  

FA-BENTOMAT ST SrT S r  2 0 0 2 2 0 F A R  000UOH47 1 5 0 . 0  1 5 . 0  2250, o 7933. n 
FA-RTNTONAT ST S F I  SI- 70011UFA3 00000049  150 .n  1 5 . 0  2250.0 3 0 1 0 . 0  

F A - H t N  [OMAT ST SFT SF 200110FA3 00000850 1 5 0 . 0  1 5 . 0  7 7 5 0 ,  o 2927 ~ n 
FA-OCNTOMAT ST SFT SF 2 0 0 1 1 0 ~ ~ 3  uoooon t i i  150.0 is.u 2 2 5 0 . 0  7 9 6 0 . 0  

FA-BENTOMAT ST SFT SF 20011OrA3 LIUUUU852 1 5 0 . 0  1 5 . 0  2 2 5 0 . 0  2 9 1 3 . 0  

FA-BENTOHAT $T S I - [  SF 20011UkA3 00000053  1 5 0 . 0  1 S . U  2 2 5 0 . 0  2 9 2 b , U  

FA-RFNTOMAT ST SFT SF 7 n n i i n m 3  OIIOOOBM 1 5 0 . 0  1 5 . 0  2 2 5 0 . 0  2 9 4 0 . 0  

FA-BENTOMAT ST SFT SF 2 0 0 1 1 0 ~ ~ 3  o o n o o ~ 5 5  i s o . 0  15.0 2 2 5 0 . 0  2 9 1 2 . 0  

Th-rIFNTOhAT ST SFT SF 2001'10fA3 00000856 1 5 0 . 0  1 5 . 0  7 7 5 0 ,  u ?NO. n 

FA-BENTOMAI  S I  S F I  SF 200110FA3 00000U50 1 5 0 . 0  1 5 . 0  775fl. 0 3 0 6 7 . 0  

@;RFNTOMAT ST S r T  SF 7nf l110FA3 000flOASY 1 5 0 . 0  1 5 . 0  2250.0 7894 .0  

000035 fBCNTOMAT ST SFT SF 200110FA3 00000860 1 5 0 . 0  1 5 . 0  2 2 5 0 . 0  7 4 ~ 1 0 .  n 



03/08/2001 THU 10:55 FAX 700 337 2215 

c 

P A C K  I N G  

@C.TCO 
. ,io0 WCST SHURE D R T V E  
( .hLINCTON HEIGHTS I L  60004 

SOLD TO: 0 0 3 3 7 6  . 
GSF I 4 N I N C ;  I t C H N O l  O C Y ,  I N C .  
19103  GUNDLE ROAD 

I IOIISTON TX 7 7 0 7 3  

~ o l o / o r o  

- 4554 
L I S T  

ORDER NO:.. 0 0 0 1 3 8 1 5 5  
O K D t K  DATE: 7 /08 /2001  
siiirJ UATF.; . 3 / o t 1 / m o i  

SHIP FROM: - TAIRNOLJN'I' AMERICAN CO 
FRT TERMS:. PREYAlD 1c ADD 
S H I P  V l A : .  NATIONWIDE 

SHIP TO: I G  
FLUOR DANIEL FFRNAI-O 
OPTTON 1 CELL 1 C O V E R  SYSTEM 
/400 WlLLEY ROAD 

I I A R R I S O N  OH 45030 
P O :  2925-001-OD 

FA-RENTOMAT ST SFT SF 

tA -B tN IUMAI  SI S I - l  SF 

FA-BENTOMAT ST SFT SF 

QiBENTOMAT ST SFT S F  

BtNlOMAl S I  S I - I  Sk 

FA-RFNTOMAT ST SFT SF 

kA-BtNIOMAI Sl SFT SF 

FA-BENTOMAT. S' f  , S I - I  SI- 

FA-BCNTOMAT ST SFT SF 

F A - H t N I O M A I  SI SF'I' SF 

OIIUEII  .I OlALS.  . . . . . . . . .  

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

7001 l.OFA3 00000862  1 5 0 . 0  1 5 . 0  7 ? 5 0 . 0  2 6 7 7 . 0  --01*0* 
200110FA3 0 0 0 0 0 8 6 3  150.0  1 5 . 0  2 2 5 0 . 0  2 6 J 7 . U  

200110FA3 c)0000864 1 5 0 . 0  1 5 . 0  7 2 5 0 . 0  2 7 8 0 . 0  I 200110FA3 00000865 1 5 0 . 0  1 5 . 0  m m . 0  7904 n ~ 

200110FA3 00000866 1 5 0 . 0  '15.0 2 2 5 0 . 0  2 9 2 7 . 0  

700110FA3 00000867  1 5 0 . 0  1 5 . 0  77Fin. 0 2 8 1 5 . 0  

200110FA3 000f lOf l6R 1 5 0 . 0  25 .0  2 2 5 0 . 0  2RR6.0  

200110kA3  00000869  1 5 0 . 0  1 5 . 0  2 2 5 0 . 0  2937.0  

200110FA3 00000870  1 5 0 . 0  1 5 . 0  2250. o 387.7. n 
200110kA3  0 0 0 0 0 8 7 1  1 5 0 . 0  1 5 . 0  7750.0 2 8 7 1 . 0  

1 6 2  
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ID:8473949040 PACE 1 /  

-- 4554  
COLLOID ENVlRONMENTiU TECHNOLOGIES COMPANY 

4 

RECEIVED APR 1 6 2Mll 

To: Sheri Sim.Connel1 
Chuck Van &dale 

From: Bill Urchik 

Company: CETCO 

FAX 
COVER PAGE 

Fax: 1-281-230-5891 
1-5 13-6454528 

Fax: 847.-506-6150 
Ph: 800-527-9948 

No. Pages: b inc1ud.i.n~ cover 

Date: April 10,2001 

Comments: 

Attached is the QC analysis with the moisture contents included. I have been informed by 
Precision laborsrtories, thzct  the remaining permeability result will be reported later this week 

Best Regards, 

Bill Urchik 
Product Development Engineer 
CETCO 
burch@,cetco .corn 
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GSE 

TO: JMTURNER 
FLUOR FERNALD, INC. 

Plloh~: 51 3 - 648 - 4941 

FAX: 51 3 - 648 - 5767 
PROJKT Fluor Fernald, Inc. (S.O. 6185 

- 502302) 

CC: 

P. 01 

--' $554 
RECEIVED ABR 1 7 2001 

- 
FROM: J o l a \ r D ~ v ~ ~ G m  - 

?-ECHNlCAL SWPERV[SOR 

GSE LINING TECHNOLOGY, INC. 

1 9 1 03 GWNDLE ROAD 
HOUSTON, TX 77073 

PHONE: 

FAX: 

800 - 435 - 2008 EXT. 585 I 
281 - 230 - 865L 

E-MA It-.: j gri€fin@gseworl d. corn 
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Wentz, Denise Y 

From: 
-. Sent: 

i ),::! TO: 
' ' Subject 

Turner, Jim 
Fridav. Mav 04.2001 1:03 PM 

. _  
Wen& Dehise ' 
Please add this to the last submittal package I brought over 

Importance: High 

---Original Message- 
From: Bill Urchik [mailto:burch@cetco.coml 
Sent: Monday, April 30, 2001 1:58 PM 
To: Vanarsdale, Chuck 
Cc: J D  Griffin 
Subject: RE: GCL testing 

Chuck, 

Per our discussion .last week  regarding a Moisture Content  and Bentonite 
Content result between rolls #746 and #758, her is t h e  result: 

Roll # 756 Bentonite Content : 0.94 Ibdsqf t  

I can fax the  result if required, however it is very difficult to read 
because of t h e  small text. 

Moisture Content: 24.60 % 

Best Regards, 

1 
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COLLOID ENVIRONMENTAL TECHNOLOGIES COMPANY 

1500 W. Shure Dr. Mington Heights, Illinois 60004 USA 
Phone: +1-847-392-5800 Fax: +1-847-506-6150 
www.cetco.com 

Attn: J.D. G r i f i -  GSE 1. ) 

5 :.. . .  

. .  . .  . .  

. .  

. .  
. . .  . .  

. .  
. .  . . . .  . .  .. . 

C.C. Jim Turner 
7 . . '  . .  

. .  

Re: MQC test results for Fernald Project ' 

Date: April 18,2001 

. . 

From: William Urchik 

Dear Sir, 

Enclosed are copies of the original test results received as of April 19* 2001. All MQC testing 
has been completed for the above noted project and results reported. However, the results 
enclosed are copies of only those hard copies that I have received to date from Precision 
Laboratories. When I receive the remaining hard copies, I will forward copies of those results to 
you. 

-. 

Yours truly, A 

William Urchik 
Product Development Engineer 
CETCO 

I 

-Conforms to the Subcontract Requirements 
[ ] B - Minor Comment -Incorporate and Resubmii 

, . /-. 
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I S 0  9 0 0 2  

Precision Geosynthetic Laboratories 
CLIENT: CETCO a PROJECT: FERNALD 

I )  

I 

0 
. .  - 

. . .  . .  

. .  
. .  

. .  . .  

SAMPLE IDENTIFICATIONS: 

SAMPLE ID 

INTERFACE SHEAR TEST RESULTS 
(PGL Job No. 010120) 

PRECISION 
CONTROL 
NUMBER 

Roll #687 L#200110FA3 (Bentomat ST) 69533 
Roll #708 L#20011 OFA3 (Bentomat ST) 69534 
Roll #733 W O O 1  lOFA3 (Bentomat ST) 69542 
Roll #750 L#20011 OFA3 (Bentomat ST) 69543 
Roll #780 L#200110FA3 (Bentomat ST) 69574 
Roll #795 L#200110FA3 (Bentomat ST) 69575 -- 
Roll #815 M O O 1  1OFA3 (Bentomat ST) 69576 
Roll #828 L#20011 OFA3 (Bentomat ST) 69577 
Roll #114110135 L#B62185 Tex HDPE 69301 
Roll #114110050 L#B62185 Tex HDPE 69569 
Roll #114110118 L#B62189 Tex HDPE 69570 
Roll #l14110163 L#B62189 Tex HDPE 69571 
Roll #114110177 LtfB62189 Tex HDPE 69572 

'TESTS REQUIRED: 

DATE RECEWED 

3/7/01 
3/7/01 
31810 1 
31810 1 
3/9/0 1 
3/9/0 1 
3/9/01 
3/9/0 1 
2/13/01 
31910 1 
31910 1 
31910 1 
31910 1 

. .  
. ,  

ORIGIN 
OF 
MATERIAL 

CETCO 
CETCO 
CETCO 
CETCO 
CETCO 
CETCO 
CETCO 
CETCO 
GSE Lining Tech 
GSE Lining Tech 
GSE Lining Tech 
GSE Lining Tech 
GSE Lining Tech 

TEST METHOD DESCRIPTION 

ASTM 06243 Interface Shear 
ASTMD6243 . Internal Shear Strength 

TEST CONDITIONS: The samples were conditioned for a minimum one hour in the laboratory at 22 5 2OC (71.6 5 3.6OF) 
and at 60 5 10% relative humidity prior to test. 

TEST RESULTS: 

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

IC LABORATORIES 

Cora B. Queja . e -  Vice President 
I160 North Gilbert Street, Anaheim, CA 92801, Tel # 714-520-9631, Fax # 714-520-9637 000063 



TABLE 1. 

PROJECT FERNALD 
CLIENT: CETCO - 4 5 5 4  

INTERNAL SHEAR TEST RESULT (ASTM D6243) 
(PGL J ob No. 010120) 

QC'd by: 

'TEST CONFIGURATION #I -. 
.. 

. .  
. .  . .  . .  . .  . .  

. .  

Internal Shear 

Bentomat ST Roll #687 W 200110FA3 I C# 69533 1 

TEST CONDITIONS: 
SAMPLE PREPARATION: 
1. 
2. 

HYDRATION: 
1. 
CONSOLIDATION: 
1. 
SHEAR TEST 
1. 
. 

j: 

5. 

Specimens were cut to 20" x 20" 
The GCL specimens were constrained between two d e n  boards with mending plates. The ends of each geotextile were then sandwiched 
between a second W e n  substrate with mending plates . 

GCL specimens were hydrated for 7 days at 3 psi. 

Each setof specimen was consolidated under drained condition for 48 hours at normal load before shearing. 

Shear test was conducted at 0.004 in/ min. 
Sheared at minimum 2.0 inch horizontal displacement a The test specimens were sheared in drained condition. 
Initial moisture content of the GCL was 15.2 %, and the final moisture content were 127.5 %, 137.75 %. 149.63 % for normal loads of 45psi. 20 
psi, and 5 psi respectively. 
Tests were performed in general accordance with ASTM 06243 using Brainard- Kilman LG-I 12 Direct Shear machine with effedive area Of 

12 in x 12 in. 

TEST RESULTS: 

NORMAL 
STRESS 

(Psi) (PS9 

5 720 
20 2880 
45 6480 

COHESION (psf): 

PEAK STRENGTH 

SHEAR PEAK 
STRESS SECANT ANGLE 
(PS9 

1862 69 
21 92 37 
3303 27 

1592 

2.0" DISPLACEMENT STRENGTH 

SHEAR 2.0" DISPLACEMENT 
STRESS SECANT ANGLE 
(PS9 

1056 56 
984 19 
1702 15 

841 

OBSERVATIONS: 
At 5 psi, and 20 psi, 100% of the stiches were still intact, and connected with the woven side of the geotextile. However, at 
45 psi, approximately 85 es were separated from the woven side of the geotextile. I S 0  9 0 0 2  

_ .  - nuvDILKy)* Precision Geosynthetic Laboratories Kcmus.ut E 
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TABLE 2. - 4 5 5 4  
CLIENT: CETCO 

PROJECT FERNALD 

INTERFACE SHEAR TEST RESULT (ASTM D62431 
GL Job No. 010120) 

QC'dby: ft 0 
i j  

G 
x -  March 30, 

TEST CONFIGURATION ##2 

Bentomat ST Roll #708 WOOIlOFA3 (woven slde) I C#69534 

Textured HDPE Roll #114110135 WB62185 I C# 69301 

TEST CONDITIONS: 
SAMPLE PREPARATION: 
1. Speamens were art to 20" x 20" 
2. The woven side of the GCL is in contact with the textured HDPE. and the non-woven side is in contact with a W e n  board with mending 

plates. 
3. The textured HDPE is clamped at the bottom box with sand layer underneath. 
HYDRATION: 
1. 
CONSOLIDATION: 
1. 
SHEAR TEST: 

GCL specimens were hydrated for 7 days at 3 psi. 

Each set of specimen was consolidated under drained condition for48 hours at normal load before shearing. 

i 1. Shear test was conducted at 0.004 in/ min. 
2. Sheared at minimum 2.0 inch horizontal displacement 
3. The test specimens were sheared in drained condition. 
4. Initial moisture content of the GCL was 16.57 %, and the final moisture content were 134.53 %, 103.12 %, 98.9 % for 5psi, 20 psi. and 45 psi 

respectively. 
5. Tests were performed in general accordance with ASTM D6243 using Brainard- Kilman LG-112 Direct Shear machine with effective area of 

TEST RESULTS: PEAK STRENGTH 2.0" DISPLACEMENT STRENGTH 

NORMAL SHEAR PEAK 
STRESS STRESS SECANT ANGLE 

(Psi) (PS9 (PS9 

5 720 307 23 
20 2880 931 18 
45 6480 1923 17 

COHESION (ps9: 113 
FRICTION ANGLE (degrees): 15.6 

COEFFICIENT OF FRICTION: 0.28 
NOTE: The friction angles and cohesion results given here are based on mathematically determined best fit line. 

SHEAR 2.0" DISPLACEMENT 
STRESS SECANT ANGLE 
(PS9 

.258 20 
699 14 

1056 9 
219 

7.7 
0.13 

I S 0  9 0 0 2  OBSERVATIONS: 
Failure occurred along 
Stretching of the GCL o\ psi. Asperity height of 

e Figure #l and #E 
minor stretching was evident at 2Opsi. There is,howe 

Precision Geosynthetic Laboratories 
000067 
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TABLE 3. 

PROJECT FERNALD - 4 5 5 4  CLIENT: CETCO 

2 Precision Geosynthetic Laboratories 0 

lNTERNAL.SHEAR TEST RESULT (ASTM D6243) 
GL Job No. 010120) 

;p ..e 
P -  

NUlDIWOY -= 

March25, QC'd by+ 2 1 

. . .  . .  . .  . I .  

&.TEST CONFIGURATION #3 
, . .  . - . . ..,' 

. .  . .  
. .  . .  . .  . . .  

. .  . . .  b ' .  

Internal Shear 

Bentomat ST Roll #815 W 200110FA3 I C# 69576 
I 

I 

TEST CONDITIONS: 
SAMPLE PREPARATION: 
1. 
2. 

HYDRATION: 
1. 
CONSOLIDATION: 
1. 
SHEAR TEST 

Spedmens were cut to 2(r x 2 V  
The GCL specimens were constrained between two W e n  boards With mending plates. The ends of each geotextile were then sandwiched 
between a second wooden substrate with mending plates. 

GCL specimens were hydrated for 7 days at 3 psi. 

Each set of spedmen was consolidated under drained condition for 48 hours at normal load before shearing. 

Shear test was conducted at 0.004 in/ min. 6: Sheared at minimum 2.0 inch horizontal displacement. 
The test specimens were sheared in drained condition. 
Initial moisture content of the GCL was 16.7 %, and the final moisture content were 142.4 %, 133.7 %, 121.6 % for normal loads of Spsi, 20 psi, 
and 45psi respectively. 

Tests were performed in general accordance with ASTM D6243 using Brainard- Kilman L G l l 2  Direct Shear machine With effective area of 
12 in x 12 in. 

' ! 
5. 

TEST RESULTS: 

NORMAL 
STRESS 

@si) @sf) 

5 720 
20 2880 
45 6480 

COHESION (ps9: 

PEAK STRENGTH 

SHEAR PEAK 
STRESS SECANT ANGLE 
@sf) 

1721 67 
2002 35 
3527 29 

1325 

2.0" DISPLACEMENT STRENGTH 

SHEAR 2.0" DISPLACEMENT 
STRESS SECANT ANGLE 
@s9 

1169 58 
1001 19 
1689 15 

948 
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TABLE 4. 

PROJECT: CLIENT: FERNALD CETCO - 4 5 5 4  
INTERFACE SHEAR TEST RESULT (ASTM D6243) 

GL Job No. 010120) 

-4b- QC'd by: 
March28, 2 

0 
' )  
fi TEST CONFIGURATION #4 . 

______+ 

Bentomat ST Roil #828 w20011OFA3 (woven side) I (369517 

Textured HDPE Roll #I14110050 wB62185 I W69569 

~ ~~~~ 

TEST CONDITIONS: 
SAMPLE PREPARATION: 
I. Specimens were art to 20" x 20" 
2 The w e n  side of the GCL is in contad with the textured HDPE, and the non-woven side is in contact with a wOOden board with mending 

plates . 
3. The textured HDPE is damped at the bottom box with sand layer underneath. 
HYDRATION: 
1. 
CONSOLIDATION: 
1. 

GCL specimens were hydrated for 7 days at 3 psi. 

Each set of specimen was consolidated under drained condition for 48 hours at normal load before shearing. 

Shear test was conducted at 0.004 in/ min. 
Sheared at minimum 2.0 inch horizontal displacement 

J. The test speamens were sheared in drained condition. 
4. Initial moisture content of the GCL was 15.0 %, and the final moisture content were 129.33 %, 112.93 %, 106.17 % for Spsi, 20 psi, and 45 Psi 

respectively. 
5. Tests were performed in general accordance with ASTM D6243 using Brainard- Kilman L E 1  12 Direct Shear machine with effective area Of 

12Inx 12 in. 

.TEAR TEST: 

TEST RESULTS: 
PEAK STRENGTH 2.0" DISPLACEMENT STRENGTH 

SHEAR PEAK SHEAR 2.0" DISPLACEMENT 
STRESS SECANT ANGLE STRESS SECANT ANGLE 
(PS9 (PS9 

. .  . . .  
. .  ' 5  .720 '.- . . 28 . . ...' 262 ' . 20 :. . -  

. .  

383 . . .  

. .  . .  

20 2880 1020 20 722 ..- 14 
45 6480 2085 18 1218 I 1  

COHESION (ps9: I70 
FRICTION ANGLE (degrees): 16.5 

COEFFICIENT OF FRICTION: 0.3 

186 
9.3 
0.1 6 

OBSERVATIONS: I S 0  9 0 0 2  
Failure occurred along 
Minor stretching was o 
Asperity height of the 

e Figure #i and #2 
and-became a little more severe at 20 psi, and 45 psi. 
averages 12.1 mils. 

Precision Geosynthetic Laboratories EmTua*c ;; 
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TABLE 5. 

CLIENT: CETCO 
PROJECT: FERNALD 

- 4554 

INTERNAL SHEAR TEST RESULT (ASTM D6243) 
(PGL J ob No. 010120) 

QC’d by 
April 2,2001 

TEST CONFIGURATION #5 -. 
______+ 

Internal Shear  

Bentomat ST Roll #780 W 200110FA3 I C# 69574 
I 

I 

TEST CONDITIONS: 
SAMPLE PREPARATION: 
1. 
2. 

HYDRATION: 
1. 
CONSOLIDATION: 
1. 
SHEAR TEST: 
1. 

Specimens were cut to 20“ x 20“ 
The GCL spedmens were constrained between two wooden boards with mending plates. The ends of each geotextile were then sandwiched 
between a second &en substrate with mending plates. 

GCL spedmens were hydrated for 7 days a t  3 psi. 

Each set of specimen was consolidated under drained condition for 48 hours at normal load before shearing. 

Shear test was conducted at  0.004 In/ min. 
Sheared at minimum 2.0 inch horizontal displacement 
The test spedmens were sheared in drained condition. ’ Initial moisture content of the GCL was 10.66 %, and the final moisture content were 136.52 %, 120.98 %, 113.14 % for Spsi, 20 psi. and 45 psi 
respectively. 

Tests were performed In general accordance with ASTM 06243 using Brainard- Kilman LE1 12 Direct Shear machine with effective area of 
12 In x 12 in. 

a 
5. 

TEST RESULTS: 

NORMAL 
STRESS 

(Psi) (PS9 

5 720 
20 2880 
45 6480 

PEAK STRENGTH 

SHEAR PEAK 
STRESS SECANT ANGLE 
(PS9 

979 54 
191s 34 
3507 28 

COHESION (ps9: 659 
FRICTION ANGLE (degrees): 23.7 

COEFFICIENT OF FRICTION: 0.44 

2.0” DISPLACEMENT STRENGTH 

SHEAR 2.0” DISPLACEMENT 
STRESS SECANT ANGLE 
@s9 

31 1 23 
961 18 
1510 13 

247 
11.4 
0.20 

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

OBSERVATIONS: 
At 45 psi, 50% of the sti 

ight pressure would be able 
the woven side of the geo 

ted from the woven side of the geotextile. The remaining 50% 
m the woven side of the geotextile. At 5 psi, and 20 psi, the s 

.- -. 

Precision Geosynthetic Laboratones 
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TABLE 6. 

PROJECT: FERNALD 
CLIENT: CETCO - 4 5 5 4  

INTERFACE SHEAR TEST RESULT (ASTM 062431 

QC'd by: ?$& 
April 3,2001 

GL Job No. 010120) 

f: . TEST CONFIGURATION #6 -. 
. . .  . .  

b 

Bentomat ST Roll #750 L#200110FA3 (woven slde) I C#69543 

Textured HDPE Roll #114110118 L#862185 I C# 69570 I 
L .. . CI , 
BOllOM "BOX 

r ,  

With 'sand layer 

TEST CONDITIONS: 
SAMPLE PREPARATION: 
1. Spedmenswerecutto2(rx20" 
2. The m e n  side of the GCL is in contad with the textured HDPE, and the non-woven side is in contact with a W e n  board with mending 

plates . 
3. The textured HDPE is damped at the bottom box with sand layer underneath. 
HYDRATION: 
I. GCL specimens were hydrated for 7 days at 3 psi. 
CONSOLIDATION: 
1. Each set of specimen was consolidated under drained condition for 48 hours at normal load before shearing. 

1. Shear test was conducted at 0.004 in/ min. 
@)sH-EsT 2. Sheared at minimum 2.0 inch horizontal displacement 

3. The test spedmens were sheared in drained condition. 
4. Initial moisture content of the GCL was 14.6 %, and the final moisture content were 126.5 %. 105.67 %, 103.4 % for 5psi. 20 psi, and 45 Psi 

respectively. 
5. Tests were performed in general accordance with ASTM D6243 using Brainard- Kilman LG-112 Direct Shear machine with effective area of 

12 in x 12 in. 

TEST RESULTS: 
PEAK STRENGTH 2.0" DISPLACEMENT STRENGTH 

NQRMAL SHEAR PEAK 
STRESS STRESS SECANT.ANGLE 

. .  (PS9 

. .  - .  
. .  

(Psi) . , (PS9. 

' 5  . . 75)  : '. 

. .  

289. . 22 . .  

- . .  . .  

20 2880 950 18 
45 6480 2001 17 

SHEAR 2.0" DISPLACEMENT 
STRESS SECANT ANGLE 

@sf) 

245 19 
654 13 
1030 9 

COHESION (psf): 83 
FRICTION ANGLE (degrees): 16.5 

COEFFICIENT OF FRICTION: 0.30 
NOTE: The friction angles and cohesion results given here are based on mathematically determined best fit line. 

.OBSERVATIONS: 9 0 0 2  
Stretching of the GCL wa 
Asperity height of the text 

all normal loads. More stretching is observed, as normal load goes 
verages 12.2 mils. 

Precision Geosynthetic Laboratories IKanrpI*c 
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TABLE 7. 

CLIENT: CETCO 
PROJECT: FERNALD - 4 5 5 4  . '  

INTERNAL SHEAR TEST RESULT (ASTM D6243) 

A GL Job No. 010120) 
QC'd by: 
~prir6, 200i' 

li . TEST CONFIGURATION #7 
. .  . .  . .  . .  . .  . . .  . .  . 

. .. . 
. .  .. 

Internal Shear 

Bentomat ST Roll #733 L# 200110FA3 I C# 69542 I 

TEST CONDITIONS: 
SAMPLE PREPARATION: 
1. 
2. 

HYDRATION 
1. 
CONSOLIDATION: 
1. 
SHEAR TEST: 
1. 
. 
. 
! 

5. 

Specimens were art to 20" x 20" 
The GCL spedmens were constrained between two d e n  boards with mending plates. The ends of ea& geotexb'le were then sandwiched 
between a second wooden substrate with mending plates. 

GCL spedmens were hydrated for 7 days at 3 psi. 

Each set of spedmen was consolidated under drained condition for 48 hours at normal load before shearing. 

Shear test was conducted at 0.004 in/ min. 
Sheared at minimum 2.0 inch horizontal displacement. 
The test specimens were sheared in drained condition. 
Initial moisture content of the GCL was 14.8 %, and the final moisture content were 140.6 %, 109.7 %, 103.4 % for Bpsi, 20 psi, and 45 psi 
respectively. 

Tests were performed in general accordance with ASTM D6243 using Brainard- Kilman L G l l 2  Direct Shear machine with effective area of 
12 in x 12 in. 

' a 
TEST RESULTS: 

PEAK STRENGTH 2.0" DISPLACEMENT STRENGTH 

NORMAL 
STRESS 

(Psi) (PS9 

SHEAR PEAK SHEAR 2.0" DISPLACEMENT 
STRESS SECANT ANGLE STRESS SECANT ANGLE 
(ps9 (PS9 

. .  
. .  

'1 362 . . 62.. 793 . '  . .  ' .  46 . .  ' . .  . .  . .  - '. 5 . . '.. . ,729 . . . .  . .  

20 ,2880 . ' .1974 . . 34' 922 18 
. .  

45 6480 3182 26 1463 13 

COHESION (ps9: 1104 655 
FRICTION ANGLE (degrees): 17.6 6.8 

COEFFICIENT OF FRICTION: 0.32 0.1 2 
NOTE: The friction angles and cohesion results given here are based on mathematically determined best fit line. 

OBSERVATIONS: 
At 45 psi, 80% of the 

to it. At 5 psi, and 
eparated from the woven side of the geotextile, and the 
of the stitches were still connected to the woven side o 

Precision Geosynthetic Laboratories 
00082 
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TABLE 8. 

- 4 5 5 4  CLIENT: CETCO 
PROJECT FERNALD 

INTERFACE SHEAR TEST RESULT (ASTM D62431 
GL Job No. 010120) 

QC'd by: 

. .  
s.: 

. . .  
. .  . 

. .  . .  

Bentomat ST Roll #795 U200110FA3 (woven side) I W.69575 

Textured HDPE Roll 1114110177 wB62185 I C# 69572 
1 

I 

TEST CONDITIONS: 
SAMPLE PREPARATION: 
1. Specimens were cut to 20" x 20" 
2. The woven side of the GCL is in contact with the textured HDPE, and the non-woven side is in contad with a d e n  board with mending 

plates . 
3. The textured HDPE is damped at the bottom box with sand layer underneath. 
HYDRATION: 
1. GCL spedmens were hydrated for 7 days at 3 psi. 
CONSOLIDATION: 
1. Each set of spedmen was consolidated under drained condition for 48 hours at normal load before shearing. 
SHEAR TEST: 
1. Shear test was conducted at 0.004 in/ min. 
2. Sheared at minimum 2.0 inch horizantal displacement 

I )3. The test spedmens were sheared in drained condition. 
4. Initial moisture content of the GCL was 13.7 %, and the final moisture content were 137.2 %, 122.1 K, 108.7 % for Spsi. 2Opsi, and 45 psi 

respectively. 
5. Tests were performed in general accordance with ASTM D6243 using Brainard- Klman LG-112 Direct Shear machine with effective area Of 

12inx 12in. 

TEST RESULTS: 
PEAK STRENGTH 2.0" DISPLACEMENT STRENGTH 

NORMAL SHEAR PEAK SHEAR 2.0" DISPLACEMENT 
STRESS . STRESS SECANT ANGLE STRESS SECANT ANGLE 

@s9 (PS9 
. .  

. .  286 ' '  :. . ' 22 ; ",. . . 

(Psi) @s9 

749 15 . .  . . .  
345 .: 26 

20 
18 1185 10 

. .  
. .  

. . . 5: . 720. . 
. .  

1042 20 2880 
45 6480 2102 . . 

COHESION (psf): 142 228 
FRICTION ANGLE (degrees): 16.9 8.7 

COEFFICIENT OF FRICTION: 0.30 0.1 5 
NOTE: The friction angles and cohesion results given here are based on mathematically determined best fit line. . OBSERVATIONS: I S 0  9 0 0 2  

Minor stretching of the wed at 5 psi, and become more noticeable at higher loads of 20 ps 
I ' Asperity height of the averages 12.1mils. 

4 nurlocwou Precision Geosynthetic Laboratories pQTuo1K. 
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GEOMEMBRANE CAP 
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"QUALITY PEOPLE W I N G  QUALITV PRODUCTS" 
Bill Wal l i i  
GSE 
19103 G W e  Road 
Houston, Tx 77073 

January 28. 1997 

quality polyethylene, 'has shipped a Iot of Material to 
and analysis are listed below. This data has been 

ratory located here in Beaumont. If you should need 
opy of this report please caU your sales office in Irving, 

Quantiw shipped 
Date of Manufacwe 
P.O. NUIUJXJ 

LocrDion Shipped to 
Aldine. -m 

Thank you for your business. If you 
contact our Sales Representative in y 

' I  . ' 

i 

I ! 

i 

i 

I 

, .  

. .  

000093 
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This letter will certify that the Marlex* resin shown below, 
as supplied by Phillips Chemical Company, conforms to our 
manufacturing specification. 

Type : K€IM TR-4OOGS 
L o t  Number: 7191120 
P.O. Number: 
Date Shipped: 08/U2/99 
Package : PSPX 6781 

, Quantity: 183100 LBS. 
M e l t  Index, ASTM D1238: . l o 0  G/ lO MIN 
-I: Flow €€ate,ASTM D1238: 11.5 G / l O  k I N  

Density, ASTM D1505: . 9 3 8  G/CC 

Production Date: 0 7 / 2 3 / 9 9  
ESCR, F/SO, Cond. B: 1500 HOURS +* 
Brittleness Temperature: < - 7 0  c ** 
C o l o r :  139.000 

HLMI/MI Ratio: 11s. 

Karen S .  Lively 
Q u a l i t y  Assurance Manager 

For COA questions call Linda Murray, 

* Reg. U.S.  Pat. off. 
**‘Nominal Value (not tested on each lo t )  

C C :  QA-File-RC 

713-475-3625 

000094 
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GSE Lining Technology, Inc. 
19103 Gundle Road 
Houston, Texas T1073 
800435-2008 
7134438564 
Fm2M - 230- BbB) 

03 JANUARY 2001 

FLUOR FERNAL.D, hC. 

HAMJLToN, OHIO 45013-9402 
ATIN: ECDC, MS52-7 PROJECT 20102 

7400 WILLEY ROAD 

RE: CERTIFICATION FOR WELDING ROD 
GSE PROJECTNO. 502302 (S.O. 6185) 

CERTIFlCATION 

The undersigned, being qualified and authorized to do so, hereby certifies that standard GSE 60 
mil average HyperFlexa and HyperFrictioIiFlex@ HDPE geomembranes will meet or exceed the 0, following specifid property values: 

0 GSE certifies that the welding extrudate is of the same resin type and has the same properties 
as the geomembrane to be supplied to the above project. 

Sincerely, 

John David Griffin 
GSE Technical Supervisor 

cc: Bob Nan@ GSE Lining Technology, Inc. 

For environmental lining solutions. . . Ute WOrM m e s  fo G S F  
A Gud/e/SLT Environmental, Inc Ompany 



p 
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GSE Lining Technology, Inc. 
19103 Gundle Road 
Houston, Texas 77073 
8004352008 
713-443-8564 

03 JANUARY 2001 FmZBf - 2 3  - 8663 

FLUOR FJZRNALD, INC. 
7400 W ~ Y  ROAD 
HAMILTON, OHIO 4501 3-9402 
ATIN: ECDC, MS52-7 PROJECT20102 

RE: CERTIFICATION OF 60 MIL HYPERFLEX & HYPERFRICTIONFLEX MATERlAL PROPERTIES 
GSE PROJECTNO. 502302 (S.O. 6185) 

CERTIF'ICATION 
\ 
I 

The undersigned, being qualified and authorized to do so, hereby certifies that standard GSE 60 
hl average HyperFlexa and HyperFrictiod?lex@ HDPE geomembranes will meet or exceed the 
following specified property values: 0 1 

0 Minimum Average Roll Value (MARV) - GSE HyperFrictionFlex HPDE geomembrane 
physical and mechanical properties will meet the properties as listed in Table 02770P- 1, 
Required HDPE Textured Geomembrane Properties with a 95% confidence level. 
GSE certifies that no reclaimed polymer will be used in the production of materials for the 
referenced project. Recycled material reworked from GSE's manufacturing process may be 
added, but will not exceed two percent (2%) by weight of the material. 

0 

Sincerely, 

For environmentallining solutions. . . the wodd mmes to GSE" 
A Gundle/SLT Environmental, Inc Company 





QSE Project Number: 502302 
GSE Customer Number: 40844 

C3Se Order Number: 61 85 . so 
Cuatomsr PVrehnsd Ordar: Contract 990C0014 

0 R D E R A C K N 0 W 1 E D G E.M E N T -- 4 5 5 4  
Said T ~ :  Fluor Danlel Femsld $hip yo: Fluor Donlol remold 

P.O.Box 638704 % .  Option 1 - Cell 1 Cover System 
' i  Clncinnati OH 462534704 Department of Energy 

7460 Willey qoad 
Hamilton OH 450 13 

0 
, Phone: 513 6484861 Phom: 

'eyrnent Terms: Default Net 45 
Fax: Fax: 

Delivery Instructions: Contm Kathy Fisher 8 
161 3) 648-3000. 

d.Vo0 VUO5/0 I 04/ 1 G/O AUdMonel Tesliir~ FWUY T€ST1000 SA 1 - .oooo 
' Rate Per Each 

Warranty Addition: 
"This warranty is In addition to the warranty provisions contained In Subcontract No. 99SCOO1440 and does not 

negate any warranty provisions under fluor Femald Inc.'s general provisions contained in the subcontract" 

Sub Total: 200.768,OO 
Tar Rata: 696, Sales Tax: t2.046.08 

Total Order US$ 212,814.0-8 

d~ - Conforms to the Subcontract Requirements 
[ ] 6 - Minor Comment - incorporate ad Resubmil CONnDmTUL 

Po( rnviconmrrsql r&tknr-. r b  wwld c m n  IO C5E 
A OwdlsBLT Elrvifonmanral, Inc. Cmoiny 

Rev01 Date 10fO3/00 



PRO-XA'TALIMITED WARRANTY -- 455'4 FOR GSE LINING TECHNOLOGY, INC 
(GEOSYNTBETIC MANUFACTURED MATERIALS) 

W @.SA) 

obstructions, water, dirf sludge, residuals and liquids of any kind. If after inspection it is determined that there is no claim under this 
warranty, purchaser shall reimburse GSE for its costs associated with the site inspection. 

In the event the exclusive remedy provided herein 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 of the product as GSE determines to have violated the WarraLLty provide? herein. GSE shall 
not be liable for direct, indirect, special, consequential or incidental damages resulting from a breach of this warranty includhg but not 
limited to: damages for loss of production, lost profits, personal injury or property damage. GSE shall not be obligated to reimburse 
Putchaser for any repairs, replacement, modifications or alterations made by Purchaser to GSE's product, unless GSE @* 

. p a t e :  Warranty No. 
k h a s e r  ~ame: Project No.: 
Address: EXkctive Date: 
citl;, state: ProjectName: 
Product TYpe/D&ption: GSE LINER PRODUCTS Project Address: 

0198UNR ' ppesl 

000101 





Resin Identificatia 

a, ! I  

EM601 
B- 62185 

-f - 
Iat- 

Quantity am * 192,650 Lg 
bate Idamfactwed 09/18/2000 
E=dkbi l  bzder # 7 0 8 2 0 4 ~  . 
P O t S n x m :  

Car MBL;I(-053395 

. .  



To: 2812508650 Frm:kbil O i l  Fu:Wil Oil TO-L JAHQ3-2oO1-11:58 P#:969 Page:COl of 

EXXONMOBIL - CmTIFICAm OF ? w U Y S I s  
QUALITY P E O ~ ~ W k D 3 3  QUALITY PRODUCTS 

- 4 5 5 4  
.. !, J ... 
-id 

MELISSA 
GSE L l N D Z  TECH INC 
ZONE 14, TRACK 705 
ALDINE,TX 77060 

01/03/2 001 

ExxonMobil Chemical, a major supplier of quality polyethylene, has 
shipped a lot of Material to your.facility. The lot identification and 
d y e i s  are listed belaw. This data has been supplied by OUT Quality 
Control Laboratory located here in Beaumont. If you should need, further 
information or: another copy of this report please call your custemer 
service representation at 1-800-231-6633 (Film and injection molding) 
or 800-535-9994 (BLOW molding and sheet accounts). 

Resin Identification 

Prottuct Tvpe HDA601 

Hopper Car Number NRLX-057239 
Quantity shipped 188,150 LB 
Date Manufactured 09/19/2000 
E5pcopMabil Order # 728117R 
PO#STOCK 

Lot Nunber B- 62189 

W you for your business. 
io not hesitate to contact your Customer Senrice Representative. 

Data contained herein was prepared.pursuant to EsoconMobills sampling 6c 
testing procedures in effect at time of production. Some d u e s  shown 
may result from interpolation or correlation of other data. Applicable 
sanpling and testing methods are available upon request and are subject 
to change without notice unless otherwise agreed in writing; 

If you need additional assistance, please 

........................................................................ 

FEUC.TO: (281). 230-8630 MELISSA 
cc: (281)  230-8630 DENISE ADAMS 

&A - Conforms to the Subcontract Requlrements 
] I3 - Minor Comment - Incorporate'and Resubmit 

Page 1 of 1 

. .  

0 0 0 1 0 ~  
-. 
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To: 
cc: 
Subject: 

JD Griffin [jgriff~n@gseworld.com] 
Tuesday, February 27,2001 10:38 
'Jlm.Tumer@femald.gov' 
Boyd Ramsey 
6185502302 Fluor Femald, Inc. 

Jim, 

Thanks for bringing your concerns regarding the Certificate of Analysis 
(COA) for Exxon / Mobil resin certs to  my attention. You are correct. 
There is no mention of the ASTM test methods used to test for Melt Index 
and/or Density. The melt index, density, and OIT test methods are as 
follows: 

Melt Index - ASTM D 1238,190 / 2.16 
Density - ASTM D 792 and/or D 1505 

Call me if you have any more questions. 

JD 

OIT - ASTM D 3895 

1 



' I  * 
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GSE Lining Technology, Inc. 
- .  4 5 5 4  

19103 Gun& Road 

FLUORFERNACD, INC. 
7400 WILLEY ROAD 
HAMILTON, OHIO 45013-9402 . ' .  

ATPI: ECDC, MS52-7 PROJECT20102 

RE: CER~~CATION OF 60 MIL HYPERFLEX & HYPERFRICTIONFLEX MAW PROPERTIES 
GSE PROJECTNO. 502302 (S.O. 6185) 

. .  CERTIFICATION 

The undersigned, being qualified and authorized to do so, hereby d e s  that standard GSE 60 
mil. average HyperFlex@ and HyperFrictionPlex@ HDPE geomembranes will meet or exceed the 

Minimum Average Roll Value - GSE HyperFrictionFlex HPDE geomembrane 
* 

physical and mechanical properties will meet the properties as listed in Table 02770P- 1, 
Required HDPE Textured Geomembrane Properties with a 95% confidence level. 

I GSE certifies that no reclaimed polymer will be used in the production of materials for the 
referenced project. Recycled material reworked fiom GSE's manufacturing process may be 
added, but will not exceed two percent (2%) by weight of the material. 

following specified property values: a. I 

t 

Sincerely, 

I 

JohnDavidGrBh . 
GSE Technical Supervisor 

cc: Bob Nantz, GSE Lining Technology, Inc. 

1 

For enviroiunenral lining s d k s .  . , the world mines 19 GSF' 
A G u n M L T  Environmenlal, Inc Company 

oco107 ., 

*I 
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From: JD Griffin flgriffjn@gseworld.com] 

To: . 'Jim.Turner@femald.gov! 
cc: . Shed Sim-Connell 

* Sent: Tuesday, March 20,2001 13:s 

! '.Subject Fw: 6185 

6 l W l r b  f l U k b l ~  

Jim, 

Here are the missing test results. 

--Original Message- 
From: Jimmy Youngblood 
Sent: Tuesday, March 20, 2001 1 1 :52 AM 
To: JD Griffin 
Subject: 61 85 

< <6185dsOl.xls> > < <61851tbl.xls> > 

d- Conforms to the Subcontract Requlrements 
[ ] B - Minor Comment - Incorporate and Resubmit 

. . .  

000/09 
1 



... . .  , .- ! 

. .  

Job Name: Fluor Femald, Inc. 
Sales Order: 6185 

Test Brittleness Temperature of Plastics and Elastomers by Impact ASTM D 746 
criterk 6 0 ° C  

Roll Lot Product Test I 

Number Number Code Result 
1 B62185 HMTO6OAOO4 PasS 

1141 10154 B62189 HMTO60AOO4 Pass 
115120945 C60242 HME060A004 Pass 

.. - 
I 

000110 



... , I ;  

4 5 5 4  
Quality Assurance Laboratory Test Results 

Job Name: Fluor Femald, Inc. 
Sales Order: 6185 
Test: Dimensional Stabiity 

ASTMD 1204 (1 hr 100 C) 

Project 
Roll Lot Product Specification 

.Number Number Code (Ym) Result 
1141 10050 B62 185 Hh4T060A004 +I- 2 Pass 
114110154 B62189 HMTO6OAOO4 +I- 2 Pass 
115120945 C60242 HME060A004 +I- 2 Pass 

O O O P l l  



I 1  

4 5 5 4  II 



. . . . . .. . . 

FEE-85-2881 13:Z GSE LINING TECH. 
a 

.----... -_...-.-.... , w.,. .-..e /-!. 1.. .., c - m c  

.dAGSE Roll Allocation 4 5 5 4  
Order 6185 

i 1 Zustomer FLOUR FERNALD, MC. . 

FLUOR FERNALD, MC. \ /  p sire 

. .  - 

*, Rdl# ?&sin Lot Product Code Description Mfg. Date Length d r ’ *  pclca” 
IlJ37q < 474’ 23,  5 1141 10050 

1141 10068 

1141l0079 

I141 10080 

1141 10081 

i i 4 r  1 0002 

1 I4110085 

1 141 1 01 06 

1141 101 17 

1141 101 18 

1141 10135 

114110136 

11 41 101 54 

114110166 

114110161 

1141 10162 

1141 10163 

1141 101 66 

1141 10168 

114110170 

“1141 10171 

1 l4tiOt?2 

i i 41 1 ai  74 

1141 10175 

1141 101 76 

1141 101 77 

1141 101 78 

1141 101 79 

1141 ioiao 

E621 85 

a m  8s 
B62185 

8621 05 

0621 05 

862185 

862 1 85 

8621 85 

862185 

862 185 

e621 85 

8621 85 

8621 89 

082189 

E621 89 

8621 89 

8621 89 

8621 89 

E62189 

862189 

8621 89 

862189 

062 1 89 

8621 e9 

862 1 89 

8621 89 

862189 

0621 89 

8621 89 

062189 

8621 60 

8621 89 

HMT06OA004 

H~06OAOW 

HMT06OA004 

HMTOSOA004 

HMT060AQ04 
HMTOGOAOM 

HMT060A004 

HMTO6OAO04 

HMTL160A004 

HMT060Abb0 

HMT060AOW 

HMT06OAOW 

HMT06OA004 

HMT06OA004 

HhlT060AdW 

btMm6aA004 

HMTOGOAWa 

HMTOSOAOW 

H r n o A o 0 4  

HNrm60A004 

HMT06OAOU , 

HMYO80A004 

HMT06OAO04 

HMTO6OA004 

HMm60AOW 

HMTO6OAOW 

~ ~ ~ 0 6 0 ~ 0 0 4  
HMT060AO04 

HMT06OAOO4 . 

HMTO6OAOW 

Hm06OAOW 

HMtDGOAOOd 

1113/61 

;4ii4rni 

1/14/01 

111m1 

t I1 5/01 

1115101 

i i i m  

in6101 

iii7mi 

1117fll 

w1m1 

111 8/01 

i m m i  
1/19/01 

1119/01 

1/19/01 

1119Nll 

lH9lOl 

1/19l01 

1/19/01 

iRO/Ol 

?12(1101 

1nwoi 

1120101 

1mior 

1120K)l 

1 no10 1 

l n l m l  

lR1rnl 

i m m i  
ll2I/Ol 

1n1/01 

.. 474 

474 

471 

474 

472 

474 

474 

474 

474 

474 

46 1 

474 

474 

474 

474 

474 

474 

474 

474 

474 

474 

474 

474 

474 

676 

474 

474 

474 

474 , 
._. 

474 ” 

674 

000113 
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-- 4 5 5 4  

[ i  

Quality Assurance Laboratory Test Results 

Job Name: Fluor Fernald, Inc. 
Sales Order Number: 61 85 
Criteria: Between 2.00% and 3.00% Carbon Black 

> .940 g/cc Density 
Cat. 1 & 2 =  10 

ASTM D1505 - Density 
ASTM D 5596 - 

Test: ASTM D 1603 - Method for Carbon Black in Plastics 

Microscopic evaluation of the dispersion of Carbon 
Black in Polyolefin Geosynthetics 

Carbon . Carbon 
Black Density Dispersion 

RollNumber (”/I C a t . 1 8 ~ 2  
1141 10050 2.6 5- 0.942 10 
1141 10080 
1141 10085 

-01 18 
114110154 
1141 101 60 
114110163 
1141 10170 
114110174 
114110177 
1 141 101 80 

2.4 
2.5 
2.5 
2.6 
2.6 
2.6 
2.5 
2.5 
2.5 
2.6 

0.942 
0.943 
0.943 
0.942 
0.940 
0.940 
0.941 
0.942 
0.942 
0.941 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

A 0 



- .. .. 
FEB-65-2681 13:23 * GSE LINING TECH. 281 875 6016 P.09/48 

Test Data Report - 4554 
L 

Roll No. 119110050 - 
RJLWN m ~ o w  rrm 

t o t  Number 8621 a5 

Pradud Name H M ~ ~ ~  Type HDABO1 

Lengflt =(+I. 1%) 474 feet 
144 meters 

W W t  (Nomina0 23.5 feet Test Method . Resul& PropW 

7.2 meters Dens@, g/cc ASTMD IS05 0.937 
Shea Area 11,139 cq. feet Meli indeq g/lO mh. ASTM D 1238 (19iW.16) J 0.61 

Weight 3,518 pouMs 

* Production Date 1fWo1 Supplier Mobil 
> 

OSE RESIN TIST DATA 

I__- 

1,035 sq, meters 

1,596 kilograms 

Tat Test Customer Minimum Test Raulu 
Method Frequency Englkh Metric Engtish - Metric FltyslcRl Proper@ 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Pmgerlles:. 
Wekl Strength, ppl (Nlan) - TD 

- MD 

ASTMb5984 ,/ 
every dl 

every mu 

every roll 
every roll 
every roll 

awry roll 

every roll 
every roll 
every tall 

every roll 

every roll 
every roll 

every roll 

every 5th 

every 5th 

every 5th 

every 5th 

every 5th 

every 2nd 

60 ( 1.5 ) 

58 ( 1.5 ) 

60 ( 1.5 1 
58 ( 1.5 1 

ASTM D 638, Type N J 
126 ( '221 ) 

126 ( 221 ) 

90 ( 158 ) 

90 ( 158 ) 

12. 

152 ( 266 ) 

154 ( 269 ) 

328 ( 574 

298 ( 522 ) 

20 . 
20 

935 

823 

Break Strength, ppl (Wan) - 
- MD 

Yield Elongation. % -TO 

Break Elangation, X - TD 

- MD 

- MO 
Tear Resistance, Ib. (N) 

-TD 
- BAD 

Puncture Resistance, Ib. (N) 

gauge ~ ~ I @ I I  = 1.3' 

gauge length = 2.0" 
(33 

(51 mm) 
~ ~ ~ ~ ~ 1 0 0 4 4  J 

12 

1 00 

1 a0 

42 ( 187 ) 

42 ( '187 ) 

90 ( 398 ) 

80 ( 356 1 

0.940 

2.0 

A2 

9 

10 

52 ( 229 1 
52 . ( 233 1 

ASTM 0 4833 J 
149 ( 664 ) 

99 ( 4 4 0 )  
Puncture Resistance, Ib. (N) 

Density, g/cc 
0.942 

2.6 

A2 

10 

16 

ASTM 0 1603' J Carbon Black Content, 54 

Carbon Black Dispersion . ASTM 0 30 15 

ASTM 0 5596 J Carbon Black oispersion 
Views in Cat1 - Cat2 

GRI GM 12 4 

Order Na 6185 
Customer Name FLOUR FERNALD, INC. 

'Modified 
Locurlon HARRISON, .OHIO 000117 U.C. .-. 



b 

GSE LINING TECH. 281 875 6816 P.lW40 

Tat Datu Report 
- 4554 
RoiI No. 114110068 - 

RESIN INFOWTSON 

Ldt Number 862186 

Producr Name HMTOeQAOW @PO HDA601 

production -. Date 1114101 Supplier Mobil 

LCIJ@ sfw- 1%) 47b feet 

~ d t ~ l  (Nomina& 23.5 feet 

Sheet Area 11,139 q.feM Melt I n k  g/M mh. ASTMD 1238 (19oL2.16) 0.61 * 

GSE RESIN TIST DATA 
I44 meters 

. Results - Property Tar Merhoif 
7.2 meters Dens&, g/cc ASTM D 1505 0.937 

1,035 6q. meten 

3,542 pound8 
1,607 Mograms 

Tat TesI Customet Minimum Test Results 
Method Fmpency English Metric EnglM - Metric Phyxical Proper@ 

AsTM D 5994 Thickness, mil (mm) 
Average 

Minimum 
tensile Properties: 

Yield Strength, ppi (Nlun) - TO 

Brsak Suengtn, ppi (N/cm) - TC) 
- MD 

0 . MO 

I Yield Uongatlon, % =TD 

- MD 
Break Elongation, % . TD 

- MD 

tear Resistance, Ib. LN) - f D  
MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Denslty, glcc 

Carbon Black Content, % 

Carbon Black blspersion 

Carbon Black Dfspersion 

Asperity H&QM 

Views in Cat7 Cat2 

- -  0 Average (mils) 

ASTM D 6338, Type IV 

gauge length = 1 .Y 
?- 

(33 mrn) 
gauge lengih = 2.0- 

(51 mm) 
AsfM D 1004. 

Asm 0 4833 

m s  1 0 1 ~ 0 6 5  

ASTM D 1505 

ASTM D 160s 

ASTM D 301 5 

ASTM b 5596 

GRI OM 12 

every roil 

every roll 

every roll 
evey roll 

every mu 
every roo 

every rou 

every roll 

every ran 

every roil 

wry roll 

every roll 

every 5th 

every 5th 

every 5th 

every 5th 

every 5th 

eve@ 2nd 

e ~ e r ~  mi 

60 

50 

126 

126 

90 

90 

42 

42 

90 

80 

60 ( 1.5 .) 

58 ( 1.5 1 

149 ( 262 ) 

155 ( 271 1 
338 ( 591 ) 

337 ( 589 1 
23 

20 

922 

8137 

151 . ( 672 ) 

88 (. 391 ) 

0.941 

2.6 

10 

17 

I 

Order No. 61 85 
Customer Nume FLOUR PERNALD;'INC. 
Locution HARRISON, .Oh0 

'Modified /. 

000118 
8 .*. 

a*- ~ . _  - 



-5-2001 13:24 GSE LINING TECH. ' 281 875 6810 P.11/40 

Roll Test Data Report 
Lining .- Trclnology, Inc 

- 4 5 5 4  
Rob ffa flJi10079 

U-- 

RESIN INFORM TZON 
J 

Lot Number 8621 85 

HDA6Ol Type 
S U V D l k  Moba 

I d 

CSE RESIN TIST DATA 

Tert Method . .RReJu(Lt Prow* 
Dent@, g/cc ASTM D 150s 0.937 

Meit index, @IO min. ASTM D I238 (. 9OB.16) 0.6 1 

wfft/l fN@t&Or) 23.5 feet 
7.2 meters 

Shed Aren 11,139 sq. feel 
1,035 sq. meters 

Weight 3,533 pounds 
1,603 kilograms 

T a t  Test Customer Minimum Test Rwutfs 
Method Fretpency English Metric mghh Metric Plysku1 Proptq 

Ttiicknes, mil (rnm) 
Average 

Mtnlmum 

ASTM D 5994 

ASTM D 638. Type IV 

every roll 

every roll 

every ron 
every mil 

every roll 

every roll 

every roil 

every roll 
every roll 

every roll 

every roll 

evry roll 

every ~ I I  

every 5th 

every 5Lh 

every 5th 

every 5th 

every 5th 

every 2nd 

60 ( 1.5 ) 

58 ( i s  

126 ( 221 ) 

126 ( 221 ) 

90 ( 158 ) 

90 ( 158 1 
12 

12' 

1 00 

100 

42 ( 187 ) 

42 ( l e t  1 

90 ( 398 ) 

80 ( 356 ) 

0.940 

2.0 

A2 

9 

10 

66 

58 

154 

163 

312 

339 

52 

sa 

148 

a3 

TeMHe Propertias: 
Weld Strength, ppi (Nan) - TO 

- MD 

Break Strength, PPI (Wan) - TD 

- MD 

' '1 Yield Elongation, % .-TD - MI3 

6reek Elonga!lon, % -TO - Mb 

Tear Resistance. Ib. (N) 
-m 
- MO 

gauge letgth = 1.3" 

gauge length = 2.W 
(51 mm) 

(33 mm) 

ASTM D 1004' 

Puncture Resistants, Ib. (N) 

Puncture Rasistance, Ib. (N) 

ASa D 4833 

FTMS 101 CY2065 

Oensity. @!tc ASTM D 1505, 

Carbon Black Content, % ASTM D 1603' 

Camen Black Dispersion AstM D 3015 

Carbon Black Dispersion 

-- Views in Cat1 - Cat2 
ASTM b 5596 

GRI OM 12 

oocl..3 3 Order No. 6185 
CUSIOW N~~~ FLOUR FERNALD;INC. 
Location HARRISON, .OHIO 
'Modified 

# * .  
..* * 



FEB-85-2801 13:24 GSE LINING TECH. 281 875 6018 P.12/48 

Roll Test Data Report 
Wnhg Tecltnolosr, f n c  
...-e . 

- 4 5 5 4  
RON No. 114110080 - 

INFORMATION ROLL fDEIvTIFIC4 TION 

Ruii Number 1141WMQ Lot Number 8621 as 

Shew Area 11,069 sq. feet MeIt hder, g/10 min, 
1,028 sq. meters 

ASTh4D 1238 (19012.16) 0.61 

Welglirr 3,519 pounds 
13% kilograms 

-~ ~~~~~ 

Test Test Custumer Minimum TUr RrsuL 
Method fitquency En@h Metric Engkh Metric 

Physkal Prop- 

Thieknes6, mil (mm) 
Average 

Mlnlmum 
Tensile Properties: 

Yield Strength, ppi (Wcm) - TD - MD 

0 Break Strength, ppi (Nlcm) - TD 

- MD 
I 
I 

Yield Elongation, % -TD 
- MD 

Break Elangatton, 46 - TD 

- MD 

Tear ReSi6tanCe, 18. (N) 
.m 
- MD 

Puncture Resistance, Ib. (Nl 

Puncture Resistance, Ib. (N) 

Density, glcc 

Carbon Black Content, H 

Carbon Black Dispefslon 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Average (mils) 

ASTM 0 5994 

W M  0 638, Type N 

gauge length = 1 .S 

(3 mm) 
gauge length = 20. 

(51 mm) 
Asm 0 1004- 

ASIM D 4033 

ASTM 0 1505 

ASTM b 1603' 

ASTM 0 3015 

ASTM D 5596 

GRI GM 12 

every roll 
every mll 

every roll 

every roll 

every roll 
every roll 

evely roll 
every roll 
every roll 
every roll 

every roll 
every roll 

every roll 

every 5th 

every 5th 

every 5lh 

every 5th 

every 5th 

every 2nd 

60 ( 1.5 ) 

58 ( 1.5 ) 

126 ( 221 ) 

126 ( 221 ) 

90 ( 158 ) 

90 ( 158 

12 

12 

100 
100 

42 ( 187 ) 

42 ( 187 ) 

90 ( 390 ) 

80 ( 356 ) 

0.940 

2.0 

A2 

9 

10 

155 ( *  272 ) 

161 ( 281 I 
335 ( 586 ) 

318 ( .557 I 
21 

20 
91 9 

827 

149 ( 865 ) 

83 ( 367 1 

. 0.942 

q.4 . 

A2 

10 

15 



FEB-85-2801 13:24 GEE LINING TECH. 281 875 6818 P.l3/48 

b . 
(. - I 

HDMOi 

Street Areit 11,139 sq. feet 
1.035 sq. meters 

0.81 Melt h d q  @IO min. ASTM D 1238 (19rn.16) 

Weight 3,578 pounds 
- 1,623 kilograms 

Tmt Test Cmtomer Mhhum Tat  Results 
Method Frequency English Metric English Metric Physical Proptqy 

Asm 0 5994 ThicknaJs, mil (rnm) 
Average 

Minimum 
Tensile Properties: 

Yield swngtn, ppl (Nlcm) - 'tp - MD 

Break Strength, ppi (N/cm) - TI) 0 - MD - 
'1 %Id Elongatlon, % TO 

. -MD 
Break Elongation, % - TD - MD 

Tear Resistance, Ib. (N) 
-fD 

- MD 
Plmdure Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Carbon Black Gantent, ?4 

Catbon Slack Dispersion 

Carbon Black Pisparsion 

Asperity Height 

Views in Cat1 -Cat? 

ASTM D 638, Type IV 

gauge length = 1.3' 

(33 mm) 
+ 

gauge length = 2.0" 

(51 mm) 
M"M D 1004' 

ASTM b 4833 

F N S  101 Cn065 

ASTM D 1905. 

s'l?ul D 1603' 

ASTM 0 3015 

A S M  0 5596 

GRI GM 12 

every mU 
every roll 

every roll 
every roll 
every roll 

every roll 
every roll 
way mll 
every 611 ' 
every roll 

every mU 
evely roll 

evely ron 

every 5th 

every 5th 

every 5th 

every 5th 

every 5th 

wary 2nu 

80 ( 1.5 ) 60 1 1.5 1 
58 ( 1.5 ) 58 ( 1.5 I 

126 ( 221 ) 155 ( 272 ) 

126 ( 221 ) 162 ( 284 ) 

90 ( 158 ) 340 ( 594 ) 

90 ( 158 ) 344 ( 602 1 
' 12 

12 

100 

1 oa 

19 

20 

930 

921 

42 ( '  187 ) 53 ( 234 1 
42 . (  187 ) 55 ( 244- 1 

90 ( 398 ) 146 ( 650 ) 

80 ( 356 ) 89 ( 395 1 

0.940 0.+3 

2.0 2 5  

A2 A2 

9 10 

10 1s 



281 875 6010 P.14/48 ~~~-85-2001 13~25 GSE LINING TECH. 

Roll Test Datu Report - 4554 
Roll Na 114110082 Linmg Teclrnololgr, fnc. 

ROLL IDENTIFIG4 TION 
1 

Refjlv INFORMATION 
Lot Number ~1821a5 

1% I RoU Number 1 141 10082 

Product Name HMT06W04 Type HbA601 

* Production Date 1/15/01 Supplier Mobil 

Lrngfh S(+L 1%) 472 feet CSE RESIN TESTDA TA 

W W h  (NuwdnnB 23.5 feet &€?m Test Method 
14.4 meters 

7.2 meters Dens@, g/cc M T M D  lSOS 0.937 
rnesulrs - 

Sheer Area 11,092 s4 feet Melt i n d q  g/10 mh. ASTM D 1238 (1 9M.16) 0.61 
1,030 sq. meters 

Weight 3,519 pounds 
1,594 klbgmm 

~ - 
TCSt Tar- Customer Mtnimum Test Rwuh 

Method Frequency English Metric Englkh Metric Physkal Properg 

Thtmess, mil (mm) AS'IM 0 5994 

Average evew rolf 60 ( 1.5 ) 60 ( 1.5 1 
Minimum evey roll 58 ( 1.5 ) 58 ( 1.5 1 

Tensire Properties: ASTM b 638, Type N 
Yield Strength, ppi (N/anl- TD every roll 126 ( 221 ) 153 ( 287 ) 

- Mb every roU 126 ( 221 ) 165 ( 289 ) 

Break Strength, ppi (Nlm) -73 e; - MD every roll 
every roll 

90 ( 158 ) 315 ( 551 ) 

90 ( 158 ) 325 ( 569 ) ' Yield Elongation, % .- TD gauge le@ = 1.3' every ton 12 20 

- MD (33 mrn) every roll 12 

Break Elongation, % - TD gauge length = 2.ff every roll too 

20 
878 

- MO (51 m) 9V0V ron 100 849 . 

Tear Resistance, Ib. (N) ' fGlM D 1004. 
-To every roll 42 ( 187 ) 50 ( 224 1 
- MD every roll 42 ( 187 ) 56 (' 251 . I  

Puncture Resistance, Ib. (NI 

Puncture Resismnce, Ib. (N) 

Density. glee 

Carbon Black Conmnt, % 

Carbon Black Dispersion 

Carbon Black Dkpenior! 

Asperity Height 

Views In Call - Cat2 

Average (mi16) 

m o  4833 

RTMS lOlCn065 

every roll 90 ( 398 ) 149 ( 662 ) 

every 5th BO ( 356 ) 89 ( 395 
ASTM 0 150s 

. every5th 0.940 0.943 

ASTtul D 1603' 
every 5th 2,o 

every 5th A2 
ASTM b 3015 

ASrh4 D 5596 
every 5th 9 

every 2nd 10 
GRI GM 12 

2.5 

A2 

'1 0 

16 



FEB-85-2881 13:25 GSE LINING TECH. 281 875 6018 P.15/48 

Sheet Area 11,139 sq.fett 
1,035 sq. meters 

Meltindex,g/lOmin, ASTMD I238 (290~26)  0.6 1 

Weight 3,536 pounds 
1.604 kilograms 

.Test Test Customer Minimum Test Results 
Mdiod Frequency &@ish Mark English . Metric 

Physictd Propee 

Thickness. mil (mm) 
Average 

Minimum 
Tensile Pmperlleo: 

Weld Strength, ppi (Nlan) -TO 
- MO 

I Yield Elongation. K - TD 

Break Elongation. ?h -TO 

- MD 

MD 
Tear Resistance, lb.' (N) 

-To 

- MP 
Puncture Resistance, Ib. (N) 

Punaure Reabtame, Ib. (N) 

Density, glee 

. Carbon Black Content, % 

Carbon Btack Dispersion 

Carbon Black Dkperslan 
. Views in Carl - Cat2 

Average (mils) 
.Asperity Height 

AslM D 5994 

ASTM D 638, Type N 

g a g s  leqgth = 1.3- 

(33 mm) 
gauge length = 2.0- 

. (91 mm) 
ASTM D 1004' 

ASlM D 3015 

ASTM 0 5596 

GRI GM 12 

every roll 

every roll 

every roll 
every roll 
every roll 
every roll 
every ron 
every roll 
every roll 
every roll 

every roll 

evelyroll . 

every roll 

every 5th 

every 5th 

every 5th 

every 5th 

every 5th 

every 2nd 

60 (. 1.5 ) 

58 ( 1.5 ) 

126 ( 221 ) 

126 ( 221 ) 

90 ( 158 ) 

90 ( 158 ) 

12 

12 
100 

100 

42 ( 187 ) 

42 ( 187 ) 

90 ( 398 1 

80 ( 356 ) 

0.940 

20 

A2 

9 

10 

148 ( 255 ) 

148 ( 258 ) 

302 ( 528 ) 

344 ( 602' 1 
23 
21 

827 

91 3 

47 ( 211 1 
5 3 .  ( 236 

152 ( 678 ' ) 

89 ( 395 1 . 

, 0.943 

z.5 

A2 

10 

18 

I 

Order No. 6185 000123 
Cwromer Nome FLOUR F E R Y O ,  INC, 

'Modified 
Location HAARISOY, .OHIO 

~- ,/ __- 
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RON Test Data Report -- 4 5 5 4  
Roll No. 114110106 LIninx . -  Tcclnobm, Inc 

ROLL IDi?MFIG4 TlON 
- 

W I N  INFORMA WON 

4. m. 
.J 

Lot Number mzias 
a 
\J - 

Ptoduuion Date . MfN1 Supplier Mob11 

GSE RBI’ TESTDATA LmgrI1 =(+A 1%) 474 feet 
144 meters 

Propem wkhh (Nominal) 23.5 feet 
. 7.2 meters. Dens&, ~ C C  

‘Results - Tesf Mcthod 
ASTM D 1505 0.937 

SIIeer Ar en 11,139 6q. feet 
14s sq. meters 

0.61 Me& index, g/lO min. ASTMD I238 (I9On.16) 

Weight 3,508 ounds 
5 1,591 hograms 

TeFI Test Cusiomer Minimum Tat  Results 
M d O d  Frequenq English Metrfc English Metric Physical Proper@ 

Thickness, mil (mm) ASTM D 58% 
Average every roll 60 ( 1.5 ) 60 ( 1.5 1 
Minimum every roll 58 ( 1.5 ) 58 ( 1-5 1 

Tensile Propenlec AsThA D 638, Type IV 
Yield Strength, ppl (Nan) TD every roll 126 ( 221 ) 151 ( 265 ) 

-MD every roll 126 ( 221 ) 153 ( 268 ) 

Break Strength, ppi (Wan) - TD - MD 

every ran 90 ( 158 ) 319 ( 558 ) 

every roll 90 ( 158 ) 3i9 ( 559 ) 

) YMd Elongation, % -TO gauge ler(gth = 1.3” every roll 12 21 

- MD (33 every roll 12 

Break Elongation, % -TD gauge length = 2.0. every roll 1 a0 

19 

90s - MD (51 every mU 100 872 

Tear Resistance. Ib. (N)  ASTM D 1604’ 
-TD every roll 42 ( 187 ) 51 ( 227 1 
- MO every roll 42 ( 187 ) . 53 ( 234 1 

Puncture Resistance, lb. (N) 

Puncture Resistance, Ib. (rrl 

Density, gkc 

. Carban Black Content, % 

Carbon Black Dispersion 

Carban Black Dispersion 
Views in Cat1 - Cat2 

.Aspetit, Height 
Average (mils) 

ASTM 0 4833 

m s  tatcnws 

ASTM 0 1505. 

152 ( 676 every roll 90 ( 398 ) 

every 5th 80 ( 356 ) 84 ( 376 1 

every 5th 0.940 . 0.542 

ASTM D 1803’ 
every 5th 2.0 

every 5th A 2  

every 5th 9 

ASTM 0 3615 

ASTM D 5536 

GRI GM 12 
every 2nd 10 

2.5 

A2 

10 

12 

Order No, 61 65 
Cutiomer Nume FLOUR F E W ,  INC. 
Locution 
WOdlfied 

HARRISON,.OHIO 
w m i  , . .  

/ - _- 



F E B - ~ S - ~ B I  13: 25 GSE LINING TECH. 281 87!5 6018 P.17/40 

- 4 5 5 4  
Roll No. ll4110117 

- R&N INFORM2 TZON 
J 

Lot Nnmber 867185 
TYPE HPAGO1 
Su DDlier Moblr 

474 feet . 
144 meten 

WMJI (~omiirol) 23.5 feet 
7.2 meters 

Sheet A rea l l , l3Q sq. feet 
1,035 sq.meters 

GSE WIN TEST DATA 

Dwisy, g/cc ASTM D 120s 0.937 
. RSUI~S Tesf -- Method - Property 

Melt indeu, #/IO min. ASTM D 1238 (1 90L2.I6) 0.61 ' 

3,519 pounds 
1,598 kilograms 

Test Test Customer M l n h m  T a l  Results 
Method Frqueno English Mark English Metric 

Physical Proper& 

Thickness. mil (mm) 
Average 

Minimum 

Tensile PmpeRies:. 
Yield Strength, ppl (Wm) -TO - MD 
Break Strength, ppi (Wan) - TD - MD 

I ', Yield Elongation, % -TO 

- MD 

Break Elongation, % - 10 
- MD 

Tear Resistance, Ib. (N) 
-To 

- MD 
- Punaure Resistance. Ib. (N) 

Puncture Resistance, lb. (N) 

- Density, Jcc 

Carbon.Black Content, 94 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Mews in Cat1 - Cat2 

ASTM D 5994 

gauge length = 1.3" ' (33 mm) 

gauge length = 2.0" 
(51 mm) 

. ASTM D 1004' 

AstM D 4833 

FTMS 101U2065 

ASTM D 1505 

ASTM D 1603' 

ASTM 0 301 5 

ASTM 0 5596 

GRI GM 12 

every roll 

every rot) 

every roll 
every roll 

every roll 
every roll 
every roll 

every roll 
every hi 
every roll 

every roll 
every roll 

every roll 

every 5th 

every 5th 

every 5th 

every 5th 

every 5th 

every 2nd 

60 

58 

126 

1 26 

BO 
90 

42 

42 

90 

ao 

60 
58 

150 

l!% 

288 

319 

51 

53 

152 

89 

( 677 1 

( 395 1 

0.943 

2 5  
' .  

A2 

10 

36 



. .. 

.FEB-85-2881 13:26 GSE LINING TECH. 

Roll Test Data Report - 4 5 5 4  
m d  Lining e. Teclmolo~, Inc Roll No. 114110~15 . .  

- R E S ~ N  INFORMATION 

\rn 
ROLL ID E i W F K 3  TION ' 

Lot Number 062105 

Product Name HMTWNQQ4 DPt? HDABO1 

Produaion Dale 1117101 5UPPW Mobil 

L mgth z(+h I %) 474 feet CSE REWN ZESTDATA 

Width (Nomittan 23.6 feet Prope% Test Method 

e 
' ' RallNumher 11411Q118 

144 meten 
'Results - 

7.2 mrters D a b ,  dcc ASTM D 1505 0.937 

Slicer Area 

Weight 

11,139 sq. feet 
1,035 q. meters 

Melt lnder, #IO min ASTM D 1238 (190L2.16) 0.01 

3,510 pounds ' 

1,592 kilograms 
~ ~ 

Tat Test Customer Minimum Test Results 
Method Frequency Engikh Metric Englhh Metric Physicai proper@ 

( 1.5 1 
micknets,'mR (mm) 

Average 

- ~~ 

ASTM D 5994 
every roll 60 ( 1.5 ) 60 

Minbnurn every roll 58 ( 1.5 ) 58 ( 1.5 1 
Tensile Properties: D 638, Tfl8 n/ 

YiiId Strength, ppi (Nlcm) - TO every IOU 126 t 221 ) 147 ( 257 ) 

- MD every roll 126 ( 221 ) 148 ( 259 ) 

6nak Strength, ppl (Wan) - TD every roll 90 ( 158 ) 316 ( 554 ) - Mb every mil 90 ( 158 ) 314 ( 549 ) 

' Yield Elongation, % - TO gauge le@ = 1.3" every roll 12 22 
.\ 

- MP (33 mm) every roll 12 19 

- MD (51 mm) every rot! too. 845 

Break Elongation, % - fb gauge length 3 20" every 611 100 870 

Tear Resistanea, tb. (N) ASTM 0 1004' 
-7-0 every roll 42 ( 187 ) 52 ( 230 
.I MD every roll 42 ( 187 ) 53 ( 235 1 

Puncture Rasistance, lb. (N) 

Puncutfa Resistance, Ib. (N) 

Density, gl# 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 
V&vs in Cat1 - Cat2 

Avenge (mlls) 

ASTMD4833 
every roll 90 ( 398 ) 150 ( 668 ) 

BO ( 356 ) 09 ( 395 1 every 5th 

ewry 5th 0.940 0.943 

Fl?dS 101CRO65 

ASTM 0 1505 

ASTM 0 1603' 
every 5th 2.0 

every 5th A2 

every 5th 9 

ASTlVl D 3015 

ASTM 0 5598 

GRI GM 12 
every 2nd 10 

2.5 

A2 

10 

16 

Order Customer No. Name FLOUR 6185 FERNNJX INC. 000126 ml 
Location HARRISON,.06hO M.C. 

'Modified 1117101 c 

/. ~ 



i - )  
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GSE LINING TECH. . 281 875 6010 P. 19/40 

- -  4 5 5 4  Roll Test Data Report 

c" &Ln# Technohm, Inc Roll No. 114110132 - .  - RAW~V~VFORMATIO~~ 

!jjijm 
ROLL IDENTIFICATION ' 

* J 

R d i  Number 1 141 101 35 Lot Number 8621 a5 

Product Nume IWNWMQ4 VPe HDA601 
Production Dute 1 JWQf supptier Mobil 

Length =(+A I%) 474 ket GSE RESIN TEST DATA 
144 meters 

Width (~omin09 23.5 feet propvrv Tesf Method 
7.2 meten 

Slmf Area 11,139 aq. feet 
1,035 sq. meters 

. Rau& - 
Dm@, g/cc ASTM D 150s 0.937 

Me& inder, HI0 mh, ASTM D I238 (19W.16) 0.61 

Weight 3,520 pounds 
1,597 kllogams 

-~ 
~ 

Test Tur Customer Minimum Tesf Rcsuh 
Method Frequency English Metric En@h Metric Physical Pmperq 

_- m os994 Thickness, mil (mm) 
Average 

Minimum 
Tensile Properties: 

Yield Strength, ppi (Wcm) TD 

- MO 
Break Strength, ppi (Nlcm) - TO 

- MO 

Yiald Elangation, % - TD 

Break Uongation, % -TO 
- MD 
- MD 

Tear Resistance. b. M 
-7.0 
- MD 

Puncture Resistance,.lb. (N) 

Puncture Resistance, Ib. (N) 

. Density, glee 

Carbon Black Content, % 

Carbon Black Disoersion 

Carbon . .  Black Dispersion 

AEperily Height 
Views in Cat1 - Cat2 

Average (mils) 

ASTM b 638, trpe IV 

gauge length = .I .3* 

? (33mm) 

gauge length = 26' 
(51 mm) 

ASTM 0 1004' 

ASTM D 4833 

m S  lOlc12065 

ASTM 0 1505 

ASTM 0 1603' 

ASTM 0 3615 

AsMn D 5596 

GRI GM 12 

every roll 
evely mn 

every m I  
every roU 

every roll 
every mn 
W ~ I Y  mn 
every roll 
every toll 

every roll 

every r n ~  

every roll 

every roll 

every 5th 

every 5th 

5th 

evsly 5th 

every 5lh 

every 2nd 

60 ( 1.5 ) 

58 ( 1.5 ) 
. .  

126 ( 221 ) 

126 ( 221 ) 

BO ( 158 ) 

90 ( 158 ) 

12 

12 

100 

loo 

42 ( t a t  
42 ( 187 ) 

90 ( 398 ) 

80 ( 358 ) 

0.940 

2.0 

A2 

9 

10 

152 ( 266 ) 

157 ( 275 1 
332 ( 582 ) 

308 ( 539 ) 

20 

20 

924 

aoi 

143 ':"( 637 ) 

0.941 

2.6 

A2 

10 

17 

Order No. 6185 

Locarion HARRISON, pHio 
Customer Nnmc FLOUR FERNALP, 'INC. 0001~7 
'Modifled 

GSEJ.1 m 7  Rev - - 07100" 



Weight 3,522 pounds 
1,598 Mograms 

Tat Test Customer Minimum TeSr Results 
Method Frcqueney Engiish Metric Englbh Marit PJtysical Propeq 

thickness, mil (mm) 
Average 

ASTM 0 5994 
every mn 
every roll 

every roll 
every roll 

every lo11 

every roll 

every rall 
every ri l l  

every roll 

every mll 

every roll 

every mll 

every 5th 

every 5th 

wry 5th 

every 5th 

every 5th 

every 2nd 

every mn 

Minimum 

Weld Strength. ppi Wan) - TD 
Tensile PropeRies: 

- MD 

ASN D 638. Type N 
126 ( 221 ) 

90 ( 158 

90 ( 158 ) 

126 ( 221 ) 

12 

12 

100 

100 

153 ( 268 ) 

,143 ( 251 ) 

310 ( 542 ) 

331 ( 580 1 
21 

19 

850 
909 

Break Strength. PPi (WJll) -TD - MD 0 
I Yield Elongadon, % - TD 

Break Elongation, % =.TD ' 

- MP 

- MD 

Tear Re$i$tance. Ib. (N) - Tb 

MO 
Punaure Reslsiance, b. (N) 

gauge length = t 3" 
> 

gauge length = 20' 
(33 mm) 

(51 
ASTM D 1004' 

42 . ( 187 ) 

42 ( 187 ) 

54 ( 241 . )  

51 ' - ( 226 ) 

90 ( 398 ) 

Puncture Resistanee, Ib. (N) FTMS 104C/2065 
ao ( 358 

-Density, glcc A S M  D 1505 

ASm D 1603' 

ASTM D 3015 

ASTM 0 5596' 

OR1 GM 12 

0.940 0.942 

Carbon Black Content, % 
2.0 2.5 . 

Carbon Black Diperslon 
A2 

Carban Black Dispersion 
Views in Can - Cat2 

Average (mils) 

9 10 

10 17 



GSE LINING TECH. 

- 4 5 5 4  
Roil No. 114110179 - .  

R&N I N f  ORMATIUN 

Roll lvumber 114110179 

Produd Nume HMT060ALIM 

' ProdudonDate 1121101 
-~ ~ 

474 feet 
14.4 meters 

WWIi (Nomind) 23.5 feet 
7.2 meters 

Lenyr S(+rCl%) 

Sheet Area 11,139 6q. feet 
1,035 sq.meters . 

1,592 Wlegramb 
Wetgh t 3,510 pounds 

. Rrsrrltt - Ptopeqg Tad Method 
Dens@, glcc ASTM D tSOS 0.936 

Meh hdq g/10 niin. ASTMD 1238 (191En.16) 0.63 

-~ ~~ 

Tat Tist . CustomerMtnimum Test Results 
Method Frequency English Metric English Meirk Physkal Property 

ASrM b 5994 

ASTM 0 638, Type IV 

M e s s ,  mil (m) 
Aveaga 

Minimum 
Tensile &perties 

Yield Strength. ppf Wem) - TD 

- MD 
Break Strength, ppi (Nlcm) - TD 

every mll 

every roll 

every roll 
%very rou 

every roll 

every rpll 

every roll  

every r611 
every roll 

every roll 

every mfl 

every roll 

every 5th 

every 5th 

every 9th 

every 5th 

every 5th 

avow 2nd 

evety roll 

80 ( 1.5 ) 

58 ( 1.5 ) 

126 ( 221 ) 

126 ( 221 ) 

90 ( 158 ) 

90 ( isa 
12 

12 

l o o  
loo 

155 ( 271 ) , 

145 ( 253 ) 

313 ( 547 ) 

322 ( 563 ) 

22. 
19 

841 

867 

- MD 

' Ykld Elongation, % -TD gauge length = 1.3' 

gauge length = 2.0" 

(51 mm) 

+ (33 mm) 

ASTM D 10049 

- MO 
Break Elongation, % - TD 

- MD 
Tear Resistance, Ib. (N) 

*TD 

- MD 
Puncture Resistance, lb. (N) 

42 ( 187 ) 

42 ( 187 ) 

. ASTM b 4833 

RMS 101CnOBJ 

ASTM 0 1505 

m o 1603- 

ASTM 0 3015 

90 ( 398 162 .. ( 676 

Puncture Resistance. lb. (Nl 
ao ( 356 83 .( 368 ) 

. Density, g/u: 
0.940 0.942 

Carban Black Content, M 
2.0 2.5 

A2 
Carbon Black Olspersion 

A2 

9 

10 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 
AslM05!396 

GRI OM 12' 

10 

Average (mils) a 17 

Order No. 61 85 ouc179 
.Modified 

Customer Name FLOUR FERNAI$,'INC. 
Locafim HARRISON, ,OklO M.C. 

/ 

.ye 
GSEd.lMo7 RPV . . n7mn 



FEB-85-2801 13:31 GSE LINING TECH. 281 875 6818 P.39140 

- 4 5 5 4  
. .  

ROLL I D M F I C 4  TION 
Roll NO. 114110180 

. . .  - R E S ~ N  INFORMATION 
~~~ 

Lot Number 8821 89 

Type HDA601 
SUVVIkf Mobil 

674 feet 
144 meters 

M‘idth (Nominal) 23.5 feet 

Sheet Area 

7.2 meten 
11,139 sq. feet 
1,035 sq. meters 
3,505 pounds 
1,5M kilograms 

GSE RmLW T’T DATA 

Propeq Test Mefhod .Raulls 
bwtsiry, &cc A m u D  is05 0.036 

Melt index, @lo min. ASTM D 1238 (19wT.16) 0.83 

~ .- 

Test Test Customer Min&nrrm T a t  ResvHs 
. Method Frequency EnglLdi Metric English Metric Physicul Properg 

_. 
ASTM 0 5994 

every roll 80 ( 1.5 ) 60 ( 1.5 1 
Minimum every roll 58 ( 1.5 - 58 ( 1 5  

Tensile Properties: ASTM D 638, Type IV 
Yield Strength. ppi @Urn) - TO every roll 126 ( 221 ) 155 ( 271 ) 

151 ( = I  
Break Strength, ppi (Wan) - TD every roll 90 ( 158 ) 318 ( 557 ) 

MD every roll 126 ( 221 ) 

- MD every rot1 90 ( 158 ) 335 ( 586 ) 

) Yield Elongallan, % - TD gauge length = 1.3” wary roll 12 21 
- MD ? (33 mm) ‘ BV4v rOll 12 18 

0 
Break Elongation. % - TD gauge length = 20” every r6a 100 880 

- MD (51 mm) avaw mil t oa 686 

T8ar Resistance, Ib. (N) m 0 1004. \ 

-TD every mll 42 ( 187 ) 55 ( 244 1 
- MD evey roll 42 ( 187 ) 51 ( 229 ) 

Punaure Resistance, Ib. (N) 

* Pundure Resistance, Ib. (N) 

. Density, g/cc 

Ca$on Black Content, % 

Carbon Black DitDersion 

Carbon Black Dispersion 

Asperity Height 

VIews in Cat1 - Cat2 

Average (mils) 0, 

~ r n  o 4833 

+l-hlts 101cnOGS 

every roll 90 ( 398 ) 150 ( 669 ) 

every 5th 80 ( 356 ) 92 ( 410 I 
ASTM D 1505 

every 5th 0.940 

every 5th 2.0 

every 5th A2 

ASTM 0 1603’ 

ASTM 0 301 5 

ASlM D 5598 
every 5th 

every 2nd 
GRI GM 12 

9 

10 

0.941 

2.6 

A2 

10 

17 

I 

000130 Order Na 6185 
Crrsromv jVme FLOUR FERNALD, ‘INC. 
Locarion HARRISON, .OkiO 
‘Modified I’ 

I). 

aE4.1 bO#7 RPU - - n7IM 



m-85-2881 13:38 GSE LINING TECH. 

RON Test Data Report ." Lh&g Technology, Inc 

281 875 6010 P.38146 

- 4 5 5 4  

Lot Number 
TYPG 
Supplier Mobil 

474 feet 
144 meters 

WtJt (~nmind)  23.5 feet 
7.2 meters 

Sheet Area 11,139 sq. feet 
1,035 sq.mtten 

Weight 3,510 pounds 
1,592 kilagrams 

GSE RESIN TEST DA TA 
Property Tat Method .Resub 

__c 

Dens@, g/cc ASTMD IS05 6.936 
Melt induc, g/10 m h  ASTM D I238 (1 90/2..16) 0.63 

Tat Test . Cus:omerh&timum Test Results 
Method Frequency English Metric Engtish Meirk 

Physical Roper@ 

Thlckntss, mil (mm) 
Average 

Minimum 
Tensile Piopertles: 

Yield Strength. PPI (Wan) - TO 

- MO 

Break Strength, ppi (Nlcm) -TO - MD 

) YiM Elangation, % .TD 0 
- MO 

Break Elongation, % - TD 
- MD 

teat Re!3iStahtX, Ib. (N) 
-TD 

- MD 

Puncture Resistance, h (N) 

' Puncture Resistance. lb. (N) 

, Density. @cc 

Carbon Black Content, 916 

Carbon Black Olspenion 

Carbon Btack Dispersion 

Asperity Height 
views in Cat1 - Cat2 

Average (mils) 0 

AS?M 0 5994 

ASTM 0 638, Type IV 

gauge lenglh = 1.3" 

gauge length = 2.V 

(51 rnm) 

? (33 mm) 

AS7M D 1004' 

ASTM D 4833 

R M S  101 CY2065 

ASTM D 1505 

ASlM D 1603' 

ASTM D 3015 

ASTM 0 5596 

GRI GM 12 

every ma 
every rod 

every toll 

every IOU 

every mn 

every toll 

every ton 

every roll 

ever/ t i 1 1  
every toll 

every roll 
every roll 

every roll 

every 5th 

every 5th 

every 5th 

every 5th 

every 5th 

evely 2nd 

80 ( 1.5 ) 

58 ( 1.5 ) 

126 ( 221 ) 

126 ( 221 ) 

90 ( 158 ) 

SO ( 158 ) .  

12 

12 

too 
199 . 

42 . ( 187 ) 

42 ( 187 ) 

90 ( 398 ) 

80 ( 356 ) 

0.940 

2.0 

A2 

9 

10 

155 ( 271 ) . 

145 ( 253 ) 

313 ( 547 ) 

322 ( !Xi 1 
22, 

19 

841 

867 

152 '. ( 676 1 

83 . (  368 ) 

0.942 

2.5 

A2 

1Q 

17 



11,139 sq. feet Melt index, &IO min. ASTM D 2238 (190L2.16) 0.63 
1,035 sq. meters 

Weight 3,m5 paunds 
1,590 kilograms 

.II 

Test Test Customer Minlmum Tat  ResuHs 
Method Frequency Engtisli Metric Engrrsir Metric Physicnl Propem 

Thickneaa, mil (mm) ASTM D 5994 
60 ( 1.5 1 Average every roll 60 ( 1.5 ) 

50 ( 1.S - ) Mlnimum every roll 58 ( 15 1 
Tensile Properties: AsfM 0 638, Type IV 

Yield Strength, ppi @Urn1 - TD every toll 126 ( 221 1 155 ( 271 ) 

- MD every mn 151 ( 285 1 
Break Strength, ppi (Wan) -TO every roll 90 ( 158 ) 318 ( 557 ) 

126 ( 221 ) 

- MD every ron 90 ( 158 ) 335 ( 586 ) 

gauge length = 1.3" every roll 12 21 - Mb +(33 mm) ' every roll 12 

Break Elongation, % - TD gauge length = 2.0" every 611 100 

18 

880 

MD (51 mm) every roll 109 806 
Tear Resistance, Ib. (N) ASTM D 1004. 

-TD every mu 42 ( 187 ) 55 ( 244 1 
- MO evey roll 42 ( 187 ) 51 ' t  229 1 

Puncture Resistance, Ib. (N) 

'Pundm Rssistance, Ib. (N) 

. Density, glcc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

ASTM D 4833 

h l S  101612065 
every roll 90 ( 398 ) 150 . ( 669 1 

every 5th 80 ( 356 ) 92 ( 410 1 

every 5th 0.940 0.941 
ASTM D i5as 

ASTM D 1603' 
every 9th 2.0 

every 5th A2 

every 5th 9 

ASTM D 301 5 

ASTM I) 5896 

Asperity Height GRI GM 12 a , Average (mils) 

0.0 

A2 

10 

every 2nd 10 17 

I 
Order Na 61 85 

Locatiert HARRISON, OHIO M.C 
CMstomcr /Vme FLOUR FERNAF, 'INC. 000132 



~ FEB-85-2001 13:31 GSE LINING TECH. 281 875 6816 P.4W48 

- 4554  Roll Test Data Report 
CI 

L b h g  Teclrno&m, Inc Roll No. lI4llOl81 

-  RES^ INFORMATION 

882189 . 
HOMO1 
Mobn 

Product Nomc HMTO66A004 
Produffion bare 1 M O I  : 

474 feet 
144 meten .. 

.Results rat ~ d l o d  - Propeq 
Dens@, g/cc ASTM D 1 SOS 0.936 
Melt had= gfl0 min. ASTM D I238 (191v2.16) 0.63 

J+7dtl1 (Nomina0 23.5 feet 
7.2 meters 

Sheet Area 11,139 sq.faet 
1.035 aq. meters 
1530 pounds 
1,601 kilograms 

- 
TtSt Tat Customer Mintmum Ta! Rcsulb 

Mdhod Frequency Engllsh Metric EngIish Metric Phydcal Proper@ 

Thicknesi, mil (mm) 
Averap 

Mlnlmum 

Tensile Properties: 
Yield Sbength, mi (Nlcm) - TD 

Break Strength, ppl (Wan) - TD 

nerd ElongaBon, % - YD 

Break Elongation, % - Til - MD 

- MD 

MD 

\ - Mb 

Tear Resistance, Ib. (N) - TO 

- MD 

P u n h r e  Ws!ance. Ib. (N) 

ASTM 0 5994 
every roll 
every roll 

every rdl 

every roll 

every roll 
every mn 
every ron 
every roll 

every &a 
every roll 

every mll 
every roll 

every roll 

evely ah 

every 5th 

every 5th 

every 5th 

every 5th 

every 2nd 

AS'rM D WE, Typo IV 
126 ( 221 1 
126 ( 221 ) 

90 ( 158 ) 

90 ( 158 ) 

12 

12 

' 100. 

loa 

gauge length = 1.3" 

(33 mm) ? 

gauge length = 2.Q 
(51 mm) 

ASTM D 1004' 
42 ( 187 ) 

42 ( 187 ) 

AsTNl D 4833 

R M S  101Cf2065 

AsfM D 1565 

ASTM D 1603. 

ASTM 0 3015 

ASTM D 5596 

GRI GM 12 

90 ( 398 ) 

.Puncture'Resistance, Ib. (N) 
80 ( 356 ) 92 ( 410 1 

Density, glce 
0.940 0.941 

Carbon Black Content, 96 
2.0 2.6 

Carbon Black Oupersion 
A2 

Carban Black Dispmion 
Views in Cat1 - Cat2 

&pew. Height 
9 10 

10 Average (mils) e .  10 

000133 Order No. 61 85 
Customer ~a~~ FLOUR FERNALD; hc. 
Loeatlon HARRISON, OlhO 
'Modified 
GSEa.1nnn7 n-.. n-mn 



=-@+288I 13:28 GSE LINING TECH. 281 875 6818 P . 2 9 4 8  

RON Test Data Report - 4 5 5 4  
t@@g Teehotem, Innc Roll No. 114110166 

J -. ROLL IDENl7FlIc4 TION R&V IIVFOU TZON 
J V  

Roll Number 11410168 Lot Number 8621 89 

Product Name HMTfNOA004 Type HDA601 

" Producrfon Dare Inam1 SuppUer Moba 

Lmgth s(+. I%) 474 feet MERESIN TESTDATA 144 meten 

7.2 meten Dens@, g/cc ASllM D 1505 6.036 

. Resulu whfth f l O & M l )  23.5 feel Test Method - Property 

Sheet Area 11.139 sq.feet 
1,038 sq.rneters 

3,518 pounds 
1.59~ kilograms 

Melt h d a ,  g/lOrnin. ASTMD I238 (19M.16) 0.63 

Wdgbt 
_. 

Tst Resub Test Tesl Customer Minimum 
Me!hod Frquency English Metric EngBh Metric Physical Proper& 

ASTM b 5994 Thickness. mil (mm) 
Average every ran 

evsy roll 

every roll 

every mll 

every roll 

wry ron 
every ran 

every roll 

every roll 

every ran 
wey toll 

every roll 

every 5th 

every 5th 

every 5th 

every roll 

wary 5th 

every 5th 

every 2nd 

60 ( 1.5 ) 

56 ( 1.5 - ) 

60 (.  1.5 ) 

58 ( 1.5 1 Minimum 

'field Strength, ppl (Wan) - TD - MD 

Tensile Properties: ASTM D 838, Type IV 
126 ( 221 ) 

126 (' 221 ) 

90 ( 158 ) 

90 ( isa 
12 

12 

1 a0 

100 

149 ( 280 ) 

149 ( 261 ) 

312 ( 547 ) 

317 ( 554) ) 

22 
18 

862 

871 

Break Sumgm, PPI Wan) - 7'0 

- MD 
gauge length = I .3' 

?. 
(33 mm) 

gauge length = 2.0' 
(61 mm) 

A m  D 1004. 

Yield Elongation, ~k -ID . - MP 

Break Elongation. X -TO 
- MD 

Tear Resistance, Ib. (N) 
.m 
* MD 

Puncture Resistance, Ib (N) A S M  D 4833 
90 ( 398 ) 

Puncture Resistance, Ib. (Nl 

. Density, g/cc ASTM 0 1505 
0.940 

Carbon Black Content, W ASfM D 1603' 
20 2.5 

A2 

10 

i s  

Carbon Black Dtspersion AstM 0 3015 
A2 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

&Parity Height 

ASTM 0 5596 
9 

GRI OM 12 
Average (mlls) 0 .  10 
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Sheet Areu 11, lJB.  sq.feet 
1,635 sq. meters Melr h d 4  g/ IO  mh. ASTM D 1238 f19lX7.16) ,0.63 

miekness,  mi^ (m) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (Man) -TO 

- MD 

Break Strength, pp; (wan) -?D 
- MD 

Yield Elongation, % - TT) 
Break Elongation, % - TD 

I 

- MD 

- MD 
Tear Resistance, ih. (N) 

-To 
- MD 

Puncture Rebi$tance, Ib. PJ) 

Puncture Resistance, Ib, (N) 

Density. gkc 

Carbon Black Content, 016 

Carbon Blaclc Dispersion. 

Carbon Black Disperslon 
Views in Cati - Cat2 

Average (mi16) 
.*penb 

ASMI D 5994 

ASTM D ma, ~ y p e  IV 

gauge length = 1.3' 

(33 m) 
gauge length = 2.0" 

(51 mm) 
ASTM D 1064' 

m s  I 01 ma65 

ASTM 0 1505 

ASTM 0 1803' 

ASTM D 3015 

A s l M  D 5598 

GRI GM 12 

every roll 
every roll 

evey roll 
every roll 

every roll 
every roll 

every roll 

every roll 

every 611 
every roll 

every roU 

every roll 

every roii 

every 5th 

wary 5th 

every 5th 

every 5th 

every 5th 

every 2nd 

60 ( 1.5 ) 

58 ( 1.5 ) 

126 ( 221 ) 

126 ( 221 ) 

90 ( $58 1 
90 ( 158 ) 

12 

12 

100 

100 

42 ( 187 

42 ( 187 ) 

80 ( 398 ) 

BO ( 356 ) 

0.940 

2.0 

A2 

9 

10 

311 ( 545 

20 

19 

961 

855 

149 ..( 684 ) 

2.5 

A2 

10 

12 

Order NO. 6105 
C I S O ~ W  Nnme ROUR FERNALO, INC. 
Location , wwsm,.oFiio . 
'Modified #- 

>e 
.*. 
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Sheet Area 11,139 sq. feet 
1,035 sq. meters Melt index, g / l O  min, ASTM D 1238 (190A2.16) 0.63 

W&ht 3,525 pounds 
1,599 kilograms 

rut Tcrt Cusiomcr Minimum Test Ruaits 
Method Frequency Engllch Metric Englkh Metric PhysicPI &ape* 

Thidvless, mu (mm) 
Average 

Minimum 

Tentllc Properties: 
Yield Sbength, PPI (Nan) - TD 

* MD 
Break Strength, mi tN/an) - TD - ..  . - MO 

$1 Yield Uongatian, H -.TO 
= MD 

Break Elongation, % - TO 

- MD 
Tear Resistance, m. (N) 

-m 
- MD 

Puncture Resistance, h. (N) 

'Puncture Resistance, Ib. (N) 

. Density. glcc 

Carbon Black Content, 96 

Carbon Black Dispersion 

Cahon Black Diiperslon 

Asperity Height 
Views in Can Cat2 

AstM D 5994 

ASTM D 638, Type N 

gauge length = 1.3" 

?. (33 mm) 
gauge length 2.0" 

(51 rn) 
Asm 0 1004' 

R M S  lOlC/2085 

ASTM D 1505 

ASTM D 16M' 

ASTM 0 3015 

ASTM D 5596 

every roll 
every rall 

every roll 
every roll 

every roll 
every roll 

every row 
every roll 
every &U 
every roll 

evely lo11 

every roll 

every roll 

every 5th 

every 5th 

every 5th 

every 5th 

every 5th 

60 .( 1.5 ) 

58 ( lk ) 

126 ( 221 ) 

126 . ( 221 ) 

90 ( 158 ) 

90 ( 1 5 8 )  

12 

12 

100 

100 

42 ( 187 ) 

42 ( 187. ) 

90 ( 398 1 

80 ( 356 ) 

0.940 

2.0 

A2 

9 

23 ' 

19 

883 

852 

51 ( 

52 ( 

I51 '.' ( 

98 ( 

0.941 

2 5  

A2 

10 

227 1 
231 ) 

670 ) 

392 ) 

GRI GM 12 
every 2nd 10 . 14 . 

I 

Order No. 61 as 000136 
Customer Nume FLOUR FERW.0,'INC. 
Location HARRISON, .OWiO 
*Modified 1n2m ... 

/' 
G S F d i M n 7  - -a.  A*I-- 
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- 4 5 5 4  Roll Test Data Repor2 
Roll No. 114110172 Lmf.llg Technology, inc 

ROLL IDErnIP'ICY 770N *' 

r r  
-2. 

. . . .  
RWN INFORW  ON 

-, gi/#iJ 
J I Lot number 8621 a9 

e 
\ ) Roll Number 114110172 * Product Name m 6 W Q 4  DPe HDh60I 

Production Date 1tmO1 . suppliu . MobR 

Length si+/- 1%) 474 feet 

With ~ ~ o r n i o a ~  23.5 feet . 

MERESIff TESTDATA 
Property Test Mefhod Results 

144 metsrs 

7.2 meters D m M ,  #cc ASTM D IS05 0.936 

Shcet Are4 11,139 sq. feet MeIt index, #.to min. ASW D 1238 (I9On,l6) 0.63 
1,035 q. meters 

Weiglrl 3,4Q6 pounds 
i ,586 kilograms 

rert Tt!H Cwtomer Minimrrm T a t  Resub 
Method Frequency Engklr Metric Englhh Me& Physical Proper@ , 

l h i i e s s ,  mU (mm) 
Avenge 

Minimum 

Tensile Propenies: 
meld Strength, ppi (Man) - TD 

- MD 
Break Strength, ppi (Wan) - 10 e. - MD 

1 Yild Elongation, % - TD 

Break Elongation, % - TD 

- MD 

- MD 

Tear Resistance, Ib. (N) - 70 
- MD 

Puncture Resktance, ib. (N) 

Punctum Resistance, Ib. (N) 

Density, glcc 

Carban Black Content, % 

Carbon Black Dispersion 

Carbon Black Dlspefsion 

Asperity Heght 

Mews in Cad - Cat2 

Average (mils) 

ASTM 0 5994 

ASTM D 638, Type N 

gauge longth t -3" 

'Nrnm) 
gauge length = 2.0" . 

(51 mm) 
ASIM b 1004' 

ASTM 04833 

fTMS lOlCn065 

ASTM 0 1505 

ASTM 0 1603' 

ASTM D 3015 

ASTM 0 5596 

OR1 OM 12 

every roll 
every roll 

every roll 
every roll 
every mU 

every mil 
every roll 
every roll 
every r d l  
every roll 

every roll 

every roll 

every roll 

every 5th 

every 5th 

every 5th 

every 5th 

every 5th 

every 2nd 

60 ( 14 ) 

58 ( 1.5 ) 

126 ( 221 ) 

126 ( 221 ) 

90 ( 158 ) 

90 ( ' 1 5 8 )  
12 

12 

iaa 
la0 

42 I 187 ) 

42 ( 187 ) 

90 ( 398 ) 

0.940 

2.0 

A2 

9 

I O  

153 ( 267 ) 

116 ( 255 . )  

327 ( n3 ) 

316 ( 554 ) 

21 

19 

928 

886 

53 ( 234 1 
52 . ( 230 1 

151 .. ( 670 1 

88 ( 392 1 

0.941 

25 

A2 

10 

14 . 

.*. 
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- 4554 Rot1 Test Data Report g!!g Lining Techno&m In& Roll No. 114110174 
- - .  -. REWVINFORMATION 

*I 

ROLL fDENl7FIG4 TION - 
Lot Number 0621 89 

Product Name Hh4TO6W04 TVPC HDAGO1 

0 
1 Roll Number 114110174 

i& 

Production Dute Inwol sui)piier MobJ 

Length ~ ( w -  I 4c) 474 feet 

W i h  (ivominao 23.5 feet 
7.2 meten Dens&, &E ASTMD 1505 0.936 

Sheet Area 11,139 sq. feet Melt index, #lo min. ASTM D I238 (1904 16) 0.63 

GSERESN TESTDATA 
Property Test Method .ResrrIiJ 

144 meters * LI 

1,035 sq.meten 

Weight 3,505 pounds 
1,590 kilograms 

Tai Ruulu TeSr Ta t  customer Minimum 
M d o d  Frequenq Engllrh Me!& Engrisrr Meirk Physical Prop* 

Thiiness, mil (mm) 
Average 

Minimmum 
Tenslle Properties: 

Yield Strength, ppl (Eucml- TD 
- MD 

Break Strength, ppi Nan) - tD 
* MD 

I Yield Elongation, W -TO - MD 

Break Elongation, % - TD 
* MD 

Tear Reslatantxi. Ib. (N) 
* TO 

MD 

PunGPlk Resistance; b. (Nl 

Puncture Resistance, Ib. (NI 

Oensity. g k c  

Carhan alack Content. % 

Carhan Black Dispersion 

Carhan Black Dispersion 

Asperity Height 

Mews in Cat1 - Cat2 

Average (mils) 

AgtM 0 5994 

ASTM 0 63a, Type N 

gauge length = 1.3" 

(33 mm) k 

gauge length = 24 
(51 m) 

ASTM b 1604' 

ASW o 4833 

FrMS lOlCR065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM 0 5596 

GRI GM 12 

every roll 
every roa 

every roll 

mn 
every roll 

evey roll 
every roll 

every roll 
every rou 

every ton 

every ton 

every roll 

every roll 

every 5th 

every 5th 

every 5th 

every 5th 

every 5th 

. every 2nd 

126 ( 221 ) 

126 ( 221 ) 

90 ( 1 5 8  ) 

90 ( 158 ) 

12 

12 

- 106 

100. 

42 [ 187 ) 

42 ( 187 ) 

BO ( '  3J6 ) 

0.940 

2.0 

A2 

9 

10 

60 
58 

152 

142 

336 

322 

51 

50 

148 

83 

'19 

936 

892 

( 228 1 
. ( =  1 

.. ( 658 ) 

( 388 1 

0.942 

2.5 . 
. .  

A2 

10 

13 

Order No. 6185 00012?8 
Customer Nume FLOUR FERNA\D, INC. 

modified 

Locarion HARRISON, OHIO H.C. 

./' ccc . - - _ _ _  - _ _  - -  
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Roll Test Data Report - 4 5 5 4  
Lining Technotogr, Inc 

R O U  IjDENT.fFIC4 T'ON 
RON NO. 114110173 - 

R E S h  IffFORMATfOff 

** I  'rn 
I 

Lot Number 882189 

product Nume h b r r 0 6 ~ 0 4  VPC HOABO1 

0 
\ Rolllvumber 114110175 
c 

-' Produdion Date lnml Suppilet MobU 

x(+lct%J 474 feet ai? RESIN TmT DATA 
Ropenv  Test Method (NomimO 23.5 feet 

144 meters \ 

. Resuh - 
7.2 meters Density, g/cc ASTM D IS05 0.936 

Slreet Area 11,139 sq. feet 
1,035 sq. meters 

Melt index, #IO min, ASTMD 1238 (190/216) 0.63 

Wei@f 3,514 pounds 
1,594 kilograms 

TcSr Test Customer Minirmrm Tut Results 
M&Od Frequenq Engltslk Metrlc English M&'c 

Physical Propeq  
I 

ThlchS6, mn (mm) ASlM 0 5994 
Average every roll 60 ( 1.5 ) 60 ( 1.5 1 
M i n i m  every roll 58 ( 1.5 ) 58 ( 1.5 1 

Tensile Properties: AStM D 638, Type N 
Yild strength. pp' (N~uII)  - TD every ron 126 ( 221 ) 148 ( 259 ) 

- Mb every roll 126 ( 221 ) 144 ( w2 1 
Break Strength, ppi (Wan) - TD every roll 90 ( 158 ) 325 ( 569 ) - MD wery roo 90 ( 158 ) 321 ( 561 1 

I Yield Elongation, % - T i l  gauge length f 1.3' e v q  toll 12 ... 21 

(33 mm) every 12 18 
: . -MD 

0, 
Break Elongation, %-TO gauge length = 26 every mlr 100 91 0 

- MD (51 every roll loa 878 
Tear Resistance. Ib. (N) ASTM 0 1004' 

-m every roll 42 ( 187 1 52 ( 230 1 - MD every roll 42 ( 187 ) 50 ( 2 2 2 )  

every roll 90 ( 398 ) 146 ( 649 ) 

every 5th 86 ( 356 ) 83 ( 368 1 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

ASTM 0 4833 

FrMS 101Cn085 

. Density. glcc 

Carbon Bla& Content, K 

ASTM D 1505 

ASTM D 1603. 

every 5th 0.940 0.942 

every 5th 2.0 2.5 
Carbon Black Olspersion ASTM 0 3015 

every 5th A2 A2 
Carbon Black Dispersion 

Mews in Cat1 - Cat2 
Asperity Height 

Average (mils) a 
A m  D 5596 

every 5th 9 

GRI OM 12 
every 2nd 10 

10 

13 

000139 Order No. 6105 
Customer Name FLOUR FERNALD;'INC. 
tocatwn HARRISON,.OHIO 

' M o d i  x 

C R K - ~ . ( h n n 7  n-.. n-H.- 
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Roll Test Datu Report - 4 5 5 4  
$3- thing "- - Technofogy, Inc Roll No. IIJI10176 

J V  - R E S ~ N    FOR MA TION 

* * *  'e411 
ROLL LVENTIFIC2TION 

Loi Number 8621 e9 

e 
Ralllvumber 114110176 
P?O*&d Name HM060A004 

P 

' ProductionDaie 1lZolal 

HDA601 

Mobil 

Length =(+A 1%) 474 feet 
144 meters 

Width {Nomina9 23.5 feet 
7.2 meten 

Sheer Area 11,139 sq.ket 
1,035 sq. motets 

Weight 3,504 pounds 
1,589 kilograms 

Test Test Customer Minimum Tat Ruulu 
Method Frequency EngUrh Metric Engbh , Metric 

Physics! Proper@ 

Thickness, mil (rnm) 
Average 
Minimum 

Tensile Pmpartles: 
Yield Strength, PPI (Nlcnll - TD 

- MD 

.. ASTMO5994 
eveiy ron 

every mll 

evety roll 

every roll 
every r o U  

every mu 
eve ry roil 

every roll 

every ~ I I  

every roll 

every roll 

every mll 

every roll 

every 5th 

every 5th 

every 5Lh 

every 5th 

every 5th 

every 2nd 

60 ( 1.5 ) 

58 ( 1.5 ) 

126 ( 221 ) 

126 ( 221 ) 

90 ( 158 ) 

90 ( 158 ) 

12 
12 

100 

100 

157 ( 274 ) 

139 ( 243 1 
31 1 ( 543 1 
306 ( 536 ) 

22 

. ' 19 

BOO 

861 

Break Strength, ppi (Nlan) - 0. - MD 

) Yild Elongation, % -7D 

- MD 
Bleak Elongatian, Dk - TD 

- MD 
Tear Resistance, Ib. (Nl 

.m 
- MD 

gauge length = 1.3" 
: 

(33 mml 
Qauge length = 20' 

(5 I mm) 
ASThR D 1004' 

42 ( 187 ) 

42 ( .187 ) 

Puncture Resistance, Ib. (N) AS'lhA b 4833 
90 ( 398 ) 154 . ( 684 ) 

Puncture Resistance, tb. 0 FTMS 101CnO65 
80 ( 356 ) 81 ( 386 1 

Density, glee ASTM D 1505 
0 . M  0.942 

Carbon Black Content. % ASTM D 1603' 
2.0 2.5 

A2 
Carban ala& Dispersion AstM D 3015 

A2 

Carbon Black Dispersion 

Asperity Height 

Views In Cat1 - Cat2 

a I Average 

ASTM D 5596 
9 10 

GRI GM .12 
10 16 

Order No. 6185 
Customer Name FLOUR FERNAgd;'lNC. 
Location HARRISON, .Ohlo 
Wlodlflbd 

/ 

-1' 

000140 
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- 4 5 5 4  Roll Test Datu Report 
Rolf 114110177 Linhp Techohm, Inc 

ROLt I D M H C 4 T I O N  - Rm!NIiVFORMATION 
. .. - .  

Roll Number 1 141 101 77 LO! Number 8821 89 

Sheer Area 11,139 sq,fefit 
1,035 sq. meters 

Weight 3,574 pounds 
1,621 ~ r a f n ! 3  

~- 

Test Tesl Customer MInimum Test Raultt 
McihOd frequency English Metric Engthh Metric 

Qliydcul Properg 

Thickness, mil (mm) 
Average 
Minimum 

Tensile Properties: 
Weld Strength, ppi (Nlcm) - TD 

Break Strength, mi Wun) - TD 
- MD 

ASTMb5994 

ASTM D 638, Type N 

every roll 
eveiy roil 

every roll 
every mil 
every mll 

every roll 

every mll 
every mU 
every rh 
every roll 

every roll 

every roll 

every roll 

every 5th 

every 5th 

every 5th 

every 5th 

every 5th 

every 2nd 

60 . ( 1.5 ) 

58 (. 1.5 ) 

128 ( 221 ) 

90 ( 158 ) 

90 ( i5a 

126 ( *l 

12 

153 ( 288 ) 

148 ( 259 ) 

329 ( 576 ' ) 

333 . ( 583 ) 

22 

19" 

924 

91 8 

- . .  . 

MD 

j .. Yild Elongation, % -x) gauge length 0 1.3" 

(33 mrn) F - MD 

Break Elongation, % -XI 
- MD 

Tear Resistance, Ib. (N) 
-TD 
- MD 

Puncture Resistance, b.'(N) 

'12 

IN 

I OD 

42 ( 187 ) 

42 ( 187 ) 

ASTMO4833 
90 ( 398 ) 149 ..( 604 1 

Pundure Resistance, Ib. (N) FTMS 10 1 CR065 
87 ( 386 1 

Density, g/cc ASW 0 1505 

ASTM D 1603' 

0.942 0.940 

Carbon Black Content, % 
2.0 2 s  

Carbon Black Oispersion ASTM Q 3015 
A2 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 
AsfM D 5596 

GRI GM 12 

9 10 

Average (mils) 0. . 16 10 

1 

Order NU. 6185 00014.1 
Customer Name FLOUR FERNAfD,'INC. 
Locution HARRISON, .OoklO 
'MOdMfied 
G S E 4 . i ~ n 7  ih, -. nvmn 

/ 

,e'. 
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br 
Roll Test Dota Report - 4 5 5 4  

Roll No. 1.I4llOl36 

- RESiN LWFORMATION ' RollNnmbcr 114110136 . Lot Numb# ~ 1 a 5  

Produd Name H M f ~ A m  Ope HDA601 

Length a(+/. 1%) 461 feet 

i;+ 

' Production Dale 111 Supplier Mobil 
J 

a GSE RESIN TEST DATA 

Width (Nomind0 23.5 feet Property Tesi Method 
.. 141 meters 
Results - 

7.2 meters Dens@, g/cc ASWD 2305 0.937 

Sheer Area 10,834 sq. feet 
1,006 sq. meters 

0.61 Melthtk,  @Omin. ASTMD I238 (I9OL2.16) 

Weight . 3.417 pounds 
1,550 kilograms 

rat ReruuS 
- 

Tal Ta l  Cusiomm Minimum 
Mdhod Frequenq EzlgritA Metric Englhis .Metric Physical Pmpta@ 

Thickness, mil (mm) ASTM 0 5994 
Avenge every mll 60 ( 1.5 ) 60 ( 1.5 1 
Minimum every roll 58 ( 1.5 1- 58 ( 1.5 1 

Tenslle Pmpwties: ~m D ma, type N 
Yield Strength, ppi Wan) - TO every mll 126 ( 221 ) 146 ( 255 ) - MO every ton 126 ( 221 ) 156 ( 273 ) 

Break Strength, ppl (Nlm) - TD 

- MD 
every ran 90 ( 158 ) 309 ( 540 1 
every mll SO ( 158 ) 327 ( 572 ) 

' Yield Elongation, % - iD gauge IeQgth = 1.3" every raIl 12 20 

.- MD P mm) every roll 12 20 

-MD (51 mm) every rat1 i 00 874 

Break Elongatlon. % -To gauge length = 20" every r h  100 816 

Tear Resistance, ib. (N) ASTM D 1004' 
-m every roll 42 ( 187 ) 49 ( 220 1 
- MD every roll 42 ( 187 ) 55 ( 244 1 

every roll 90 ( 396 ) 146 ( 6 4 6 )  
Puncture Resistance. Ib. (N) ASTM 0 4833 

Puncture Resistance, Ib. (N) 

Density, glcc 

Carbon Black Content. % 

Carbon Black Dispersion 

Carbon Bbdc Oispenion 
Vlews in Call - Cat2 

Avenge (mns) e AtperityHeight 

FrMS 101 CY2065 
every 5th 80 ( 356 1 88 ( 3Q1 ) 

ASTM D I505 
every 5th 0.940 

every 5th 2.0 

every 5th A2 

ASTM 0 1603' 

ASTM D3015 

A m  b 5598 

GRI'GM 12 

every 5lh 

every 2nd 

9 

10 

0.941 

2.6 

A2 

10 

17 

000142 Order No. 61 85 
CIlJIom? Name FLOUR FERNAW, INC. 
Location . 
moditied 

HARRISON, .ohlo W.C. 
0 1 /1#01 
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Rolf Test Data Report 
Unhx T e c h m i o ~ ,  lnc  

--' 4 5 5 4  

474 feet 
144 meters 

H"illrlr (Nominot) 23.9 feet 
7.2 meters 

Sheer Area 41,134 sq,feet 
1,035 sq,rneten 

Weight 3,552 pounds 
1,811 knograms 

RON NO. 11411OJS4 . . .  - REsnJ INFORMATION 
- 

Lot Number 862189 

Type n w o i  
suppuer Mobil 

GSE RESIN TESTDATA * 

- .Result3 Propem Test Meihod 
Dens@, g / i  ASTM D 150s 0.936 

Melt i n k ,  g/lO mirt, ASTMD 1238 (lPORS4) 0.63 

Tat  Tetl Customer Minimum Test ResuHs 
Method Frequency Englkh Metric Englah Metric Physkul Proper@ 

._ 
ThicknEi6, mA (m) 

Average 

Minimum 
Tensile Properties: 

Ykla strength, ppt (rum1 - 7-0 - MD 

Break Shngth, ppi (Man) - TO - Mb 0 Yield Elongation, W -TD 

- MD 
Break Elongation, % - TD 

- MD 
Tear Resistance. Ib. (N) 

-TD 
MD 

Puncture Resistance, fb. (N) 

Puncture Resiiance, Ib. (N) 

.Density, glcc 

Carbon Black Content, % 

Carhen Black Diipenlon 

Carbon Black Dispersion 

Asperity Height . 

Views in Cat1 - Cat2 

Average (mils) e 

ASlM D 5994 

ASTM D 838, Type N 

gauge length = 1.3' 

+(33 mm) 
gauge length = 2.0" 

' (St mm) 
ASTM D lOW* 

ASTM D 4833 

FTMS fOlCR065 

ASTM D 1505 

ASTM D 1603' 

ASfM 0 3015 

ASTM D 5598 

GRI GM 12 

every roll 
every roll 

every mil 

every roll 
every mll 
every roll 
every ran 

every roll 
every ~ I I  

every roll 

every roll 
every roll 

every roll 

every 5th 

every 5th 

every 5th 

every 5th 

every 5th 

every 2nd 

60 
58 

126 

126 

90 

90 

42 

42 

90 

BO 

0.940 

2 0  

A2 

9 

10 

153 ( 267 ) 

150 ( 263 ) 

31 1 ( 543 1 
315 ( 552 ) 

21 

20 

853 

880 

143 ' (  637 1 

92 ( 410 1 

0.950 

2.6 

A2 

10 

15 

I 

Order No. 6185 
CuMomer f f m c  FLOUR FERW.D,'INC. 000143 
Locuffon . . HARRISON,.OHlO U.C. 

'Modified / 

/ e '  
t u n 7  nr.. nwnn 



Weigh I 3,572 pounds 
1,620 kilograms 

- 
Test Customer Minimum T't Re~afrs Test 

Method Freqaurcy English Mclrle Englhh Mew& Phystcal Proper# 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Nan) - 70 
Tensile Propefties: 

- MD 

Bleak Skngth, ppi (Wan) - TD a - MD - .  
I Yleld Wongation. % -7D 

Break Elangation, % - TD 

- MD 

- MP 

Tear Resistance, Ib. (N) 
- TO 
- MD 

P ~ d u r e  Resistance, lb. (N) 

Puncture Resistance, fb. (N) 

. Density, glee 

Carbon Black Content, % 

Carbon Bladr Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mlls) e 

ASTM D 5994 

ASTM D 838, Type IV 

gauge length = 1.3. 

(33 mm) 
' ? .  

gauge length = 2.0" 

(51 rnm) 
ASTM 0 1004' 

ASN D 4833 

ms 101 CnOM 

ASTNlO 1505 

ASTM 0 1603' 

ASTM D 3015 

ASTM D 5596 

GRl GM 12 

every r o U  
every roll 

every roll 
every roll 
evep roll 
every roll 

every roll 

every roll 

every rill 

every roll 

every roll 
evyy mU 

every mil 

every 5th 

every 5th 

every 5th 

'every 5th 

every 5th 

e?& 2nd 

60 ( 1.5 ) 

58 ( 1.5 - ) -  

128 ( 221 ) 

128 ( 221 ) 

90 ( 158 ) 

90 ( 158 ) 

12 

12 
100 . 
100 

42 ( 187 ) 

42 ( 187 ) 

90 ( 398 ) 

60 .( 356 ) 

0.940 

2.0 

A2 

9 

10 

60 ' ( 1.5 ) 

58 ( 18 1 

154 ( 270 ) 

149 ( 261 ) 

305 ( !W ) 

326 ( 570 ) 

21 

20 

845 
882 

0.950 

2.6 

A2 

10 

15 
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- 4 5 5 4  Roll Test Data Report 
RON NO. 114110156 $z$- u h @ i G  

. . .  - RETjlv  INFO^ TION 

*. m 
ROLL IDEMIFIUT7ON 

- 
Lot Number 8621 09 

0 
I Roll Number 1141 IO156 
cr, 

Ppoduct Name HmaAQ04 TVPC HOMO1 

* Production Date l h w 1  Suppllv MobU - 
Lcnfitir =(+/.19a 474 feet GSE RUI' TEST DATA 144 meters 

.Results wi r l (1  (Naminoo 23.5 feet Test --- Me!hod - Property 
7.2 mctm Dens@, g/cc ASTM D IS05 0.930 

$Iten Area 11,139 sq. feet 
1,035 sa meters 

Weiglir 3,559 pounds 
1,614 kilograms 

Melt indsc, @ I O  min. ASnM D 1238 (190L2.16) 0.63 

Ten Test Custom? Minimum T a t  Resulu 
Method Frequency English Metric E@h Metric 

Physical Propa'@ 

Thickness. mil (mm) 
Average 

Minimum 
Tensile Propertieti: 

Veld Strength, ppi (Nlcm) TD 

- MD 
Break Strength, ppi (Nlwn) - TO 

- MO 
I Meid Elongation, % -TO 

- MD 

Break flORgt3ti0lll % - TD 

- MD 

Tear Resistance. lb. (N) 
- fD  

- MD 
Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

. Density, glct 

Carbon Black Content, Om 

Carbon Black Dispersion 

Carbon Black Dispersion 

Heiaht 
Vlews in Cat1 - Cat2 

. -  

Average (mils) 

ASTM D 5994 

ASTM D 638, Type N 

gauge length = 1.3" 

(33 m) 
b 

gauge length = 2.4 
(51 mm) 

ASTM 0 1004' 

ASTM D 4833 

FTMS lOlCY2065 

ASTM b 1505 

ASFM D 1603. 

ASTM 0 3015 

ASW 0 5590 

GRI OM 12 

every roll 
every rofl 

every roll 

every roll 
every roll 

every roll 
every mu 
every mu 

every roll 

every roll 
every ron 

. every roll 

every 5th 

every 5th 

every 5th 

every SUI 

every 5th 

every 2nd 

every roll 

80 ( 1.5 ) 

58 ( 1 3  ) 

126 ( 221 ) 

126 ( 221 1 
90 ( 158 ) 

90 ( 158 1 
12 

12 

100 

106 

42 ( 167 ) 

42 ( 187 ) 

90 ( 398 ) 

BO . ( 356 ) 

0.940 

2.0 

A2 

9 

10 

150 ( 263 ) 

32 1 ( 563 1 
310 ( 542 ) 

152 ( 266 ) 

22 
20 

893 
855 

51 ( 227 1 
52 ( . 233 1 . 

144 . - ( 6 4 0 )  

92 ( 410 I 

0.950 

2.6 

hi? 

i o  . 

15 

Order No. 61 85 

Locarlun HAMISON, ..OfilO 
'Modified 

customer Nome FLOUR FERNAip, INC. 000145 
r. 



281 875 6818 P.24/40 -6-2881 13:27 GSE LINING TECH. 

Roll Test Data Report -- 4 5 5 4  
tfn.@g Techttohw, Znc 

ROLL IDEWXFICAl70IV 
Roll No. 114110160 

. . .  - RES~~VINFORMATIOIV 

'' m 
Lot Number 8821 89 

a 
i- j RoiiNumber 114110160 

product Name H m 6 0 ~ 0 0 4  QPe HDA60l 

prrrrluctian Date ~ 9 1 0 1  Supprier Mabil 

Length ",(+k1%) 474 feet GSE RESIN TElrT DATA 

W M h  ( U o m h ~  23.5 feet Proper& Test Method 

Lrz 

I44 matee 

7.2 meten Dens@* ASTM 0 IJOS 0.936 

Sheet Area 11,139 sq,feet Me& Index, @O miit. ASTMD 1238 (191vTJb) 0.63 

-Rc~u&s - 
1.035 sq. metsf's 

1,599 kUograms 
Weight 3,526 pounds 

~ 

Tat Customer Minhum Tesl Results r&l 

ASTM 0 5984 

Method Ftequenty English Metric figtish Mdric Physical Prope~?~ 
, 

Thickness, mU (mm) 
Average every roll 60 ( 1.5 ) eo ( 1.5 1 
Minimum evmy roll 58 ( 1.5 . ) 68 ( 1.5 1 

Tensile Properties: As7M 0 638, Type N 
Yild Strength, ppi (Wan) 0 TO every mll 426 ( 221 ) 141 ( 247 1 

- MD every roll 126 ( 221 ) 138 ( 242 1 
Break Strength, ppi (Nlcm) - TD every mU 90 ( 158 ) 303 ( 531 ) 

- MD evely mU 90 . ( 758 ) 311 ( 544 ) 

, \ YieNaongatlon,% -TD gauge length = 1.3" avbty rou 12 22 

- MD (33 mm) every m l  12 20 

Break Elongation, 96 TD gauge length = 2.0' every rill 100 870 

- MD (51 mm) every roll 100 880 

Tear Resistance, Ib. (N) A S W  D 1004' 
.m every roll 42 ( 187 ) 51 ( 226 1 
- MO every ron 42 ( 187 ) 51 ( 227 1 

Puncture Reslstance, IR (N) 

Puncture Resistance, Ib. (N) 

. Density, glee 

ASTM 0 4833 

FFNlS 101Gl206S 

every roll 90 . ( 398 ) 149 . ( $85 I 

evey 5th eo ( 3% 1 82 ( 408 1 
ASTM D 1505 

eve y Stn 0.940 0.940 

Carbon Black Content % . 

Carbon Black DiOetsion 

Carbon Black Dispersion 

kPaW Height 
Views in Cat1 - Cat2 

ASl'M 0 1603' 
every 5th 2.0 

every 5th A2 

every 5th 9 

ASTM 0 3615 

A S N  D 5596 

GRI OM 12 
Average (mils) a. every 2nd 10 

2.6 

A2 

10 

13 
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Roll Test Dola Report - 4 5 5 4  
L&fn$'echno&m, fne  Roll No. 114110161 

ROLL IDENTIFICATION 
e .  

RESiN INFORMATION 

m 
J 

Lot Number 862189 RolllVumber 114110181 

Product Nanv HhfTO60A004 DPe HOMO1 
Produdonbate 1119KH . Supplier Mobil 

a 
w 

4mgh z(U-IW 474 feet CSERESIN TESTDATA 
144 meter6 . 

Results - wid!lr (Nontinrrli 23.5 feet !kea! Tesf Method 
7.2 metan Detlsily, glee ASTM D 1505 0.936 

Sheet Area 11,139 
1.035 sq. metera 

Meltindeu, @Omin ASTMD'I2.38 (!JOL2.16) 0.63 

Weight 3,518 pounds 
1,596 kilogram 

Tat Test Customer Mlnimum Tesl Resuits 
Method Frequency English Mettic Englkh Metric P lysical Proper@ 

Thickness, mil (mm) ASTM 0 5994 
60 ( 1.5 ) 60 ( 1.5 1 Average every roll 

Minimum every roll 58 ( 1.5 ) 58 ( 1.5 1 

Yield Stength, ppi (Wan) - TD every ron 126 ( 221 ) 141 ( 247 ) 

- MD every mu 126 ( 221 ) 137 ( 240 ) 

Break Stlength, ppi (Nun) -TO eV8W rOll 90 ( 158 ) 308 ( 539 ) 

320 ( 560 ) 

Tensile Pmperties: ASTM 0 838, Type N 

- MD every roll 90 ( 158 ) 

) Yield Uongatlon, 96 TD gauge length = I .3' every roll  12 23 
.I MD ' (33 mm) every roll ' 12 19 

Break Elongation. % TO gauge length = 2.0" every m11 100 aat3 

- MD (51 mm) every roll 1 a0 91 a 
Tear Resistance. Ib. (N) ASlM D 1004' 

-7-0 every roll 42 ( 187 ) 50 ( 221 1 
- MD every roll 42 ( 187 ) 51 ( 228 1 

every roll 90 ( 398 ) 151 ( 671 ) 
Punctum Reektence, b. (N) ASlMD4833 

Puncture Reslstana, Ib. (N) 

- Density; glcc 

Carbon Black Cantent, 96 

Carbon Bbdc Oispersion 

Cerbon Black Dipersion 
Views m Cat1 Cat2 

ms rorcno6S 

ASTM D 1565 

every 5th 80 ( 356 ) 92 ( 448 1 

every 5th 0.940 0.940 

ASTM 0 1603' 

ASTM D 3 1 5  

every 5th 

every 5th 

2.0 

A2 

AS"M D 5596 
every 5th 9 

Asparity Height . GRI GM 12 
Average (mils) . a 

2.6 

A2 

10 

every 2nd 10 14 
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-- 4 5 5 4  RON Test Data Report 
Litihg TecJinology, Inc. Roil No- 114110163 . . .  

RESfA fffFORM4TIoFr 
Lot Number 062189 

VPC HDA601 

SUDD~~U MobR 

ROLL IDENTIFIE T'Off 

~ ~~ 

Length z(+/I%) 474 feet 
146 meters 1 

Width (Nodmil) 23.5 feet 
7 2  metan 

Slmr Area 11,139 q . k e t  
1,035 3q. meters 

Weiglrr 3,545 pounds 
1,601 kilwnms 

-~ 

GSE REslN Tml' DATA 

Property Tat MetJiod . Resufts - 
Dens& gfcc ASTMD IS05 0.936 

Melt index, gf l0  min. ASTMD 1238 (19OR.I 6) 0.63 

~- 
Test TcSr Customer Minimum Tar Results 

Method Frequency Enghh Mettie EngUsh Met& Physical P r o p w  

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, PPI (h) - Tb 

Break Strength. mi (Nlcm] -TO 

- MD 

ASlM D 5994 
every roll 
every roU 

every mW 
every rail 
every mU 

every roll 

every rall 

every roll 

every r i l l  
every toll 

every roll 
every toll 

every roll 

every 5th 

every 5th 

every 5th 

every 5th 

every 5th 

every 2nd 

60 ( 1.5 ) 

58 ( 1.5 ) 

126 ( 221 ) 

126 ( 221 ) 

90 ( 158 ) 

90 ( 158 ) 

12 

!2 

.loo 
I00 

141 ( 247 1 
140 ( 246 ) 

318 ( 556 ) 

305 , ( 533 ) 

20 
20 

923 

849 

- . .  

- MD 
t ) Yield Elongation, % -TO gauge length = 1.3. 

? ( ~ r n m )  
gauge length = 2.0" 

(SI mrn) 
ASTM D 1004. 

. -MO 
Break Elongation, % - TD 

= MD 

Tear Resistance, Ib. (N) 
-To 

- MD 
42 ( 187 ) 

42 ( 187 ) 

Puncture Resistance, Ib. (Nl ASTM D 4833 

m s  101 a2065 

ASTM D 1505 

AsMn D 1663' 

ASTM 0 3015 

ASTM 0 5596 

90 ( 398 ) 145 ...( 645 1 
Puncture Resistance, Ib. (N) 

80 ' (  356 ) 

. Density. g k c  
0.940 0.940 

Carbon Black Content, 94 
2.0 2.6 . 

Carbon Black Dispersion 
A2 

Carbon Black Dispersion 

Asperity Height 
Views in Cat1 - Cat2 9 10 

GRI GM 12 
Average (mils) e: 10 18 
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- 4 5 5 4  
RON No. 114110166 

ROLL IDENTIFIIc4 TIUN 

W;IMJ (Nomina0 23.5 feet 
7.2 meters 

Sheet Area 11,139 sqfeet 
1.035 sq, meten 

3,510 pounds 
1,592 kilograms 

DPG HDA601 
Supprrer MobU 

GSE mriv TESTDATA 

Dens@, g/cc A S Z W D l S O S  . 0.936 
Propet@ Test MetJiod . Resulu 

~- 

res2 Tert Customer Minimum Test Ipa& 
Method Frqmcy EnglirA Metric Englkh Metric 

Pltyslcol Propeg  

Thickness, mil tmm) 
Awage 

Minhum 

Tensile Properties: 
Yild Strength, ppi (Nun) TD 

- MD 

Break Strength, ppl (Nlcm) - TD 
- MD e. i Yield Elongation. % -TU 

- MD 

Break Elongation, % -TO 
9 MD 

Tear Resistance, Ib. (N) - TD 

- MD 
Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

. Density, g/cc 

Carban Black Content, I 

Carbon Black Dkpersion 

Carbon Black Dlspersion 

Asperity HeIgnt 

Views in Cat1 - Cat2 

AGrage (mils) ., 

ASTM 0 5994 

m D 638, Type N 

gauge length = 13" 

0 3  mml $ 

gauge length = 20" 
(51 mm) 

ASIA D 100P 

ASTM D 4833 

ASTM 0 1505 

ASTM D 1603' 

&TM 0 3015 

ASTM 0 5596 

GRI OM 12 

every roll 

wery mu 

every roll 

every roll 
every mll 
every roll 
every roll 

every roll 
every ~ O U  
ewry m11 

every roll 
every roll 

every mll 

every 5th 

every 5th 

every 5th 

every 5th 

every 5th 

every 2nd 

60 ( 1.5 ) 

. 58 ( 1.5 ) 

126 ( 221 ) 

126 ( 221 ) 

90 ( 158 ) 

90 ( 158 ) 

12 
12 

100 

I OQ 

42 ( 187 ) 

42 ( 187. ) 

90 ( 390 ) 

80 ( 356 ) 

0.940 

2.0 

A2 

9 

10 

142 ( 248 ) 

143 ( 251 ) 

325 . ( 5 ~ a  

294 , ( 515 ) 

23 
22 
831 

893 

148 ' ( 658 ) 

0.942 

2.5 

A2 

10 

15  
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GEOTEXTILE 
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TNS Advanced Technologies, Inc. -- 4 5 5 4  

Material Safety Data Sheet 

Reference: TNS E070, El 00, El 60 Nonwoven Geotextiles 

Fluor Daniel Fernald 
Fernald, OH 

Section 1 - Product Identitication 
Manufacturer’s Name: 

TNS Advanced Technologies, Inc. 
681 DeYoung Road 
Greer, South Carolina 2965 1 

Emergency Phone Number: (800) 867-5 181 (864) 986-0592 

Date Prepared: May 5,1999 

r . .  . 

Section 2 - Hazardous Ingredients 

No hazardous components in geotextile fabrics at or above threshold limit values. 

Section 3 - Physical / Chemical Characteristics 

Boiling Point: Not Applicable 

Vapor Pressure: Not Applicable 

specific Gravity: 0.90 - 0.905 

Melting Point: 120 - 170 degrees (C) 

Vapor Density: Not Applicable 

Evaporation Rate: Not Applicable 

Solubility in Water: Not Applicable 



- 4 5 5 4  

Section 4 - Fire and Explosion Hazard Data 

Flash Point: >600 degrees (F) 

Extinguishing Media: Dry Chemical, C02, Foam, Water, Halon 

Special Fire Fighting 
Procedures: 

Avoid inhalation of vapors, use self contained breathing 
Apparatus when fire fighting in confined areas. 

Unusual Fire and Explosion Treat as a solid that can burn. Generally bums slowly with low 
Hazards: smoke density and flaming drips. Bums with high smoke density 

under certain conditions. 

Section 5 - Reactivity Data 
Material is stable: 

Hazardous Polymcrization will not occur. 

Section 6 - Health Hazard Data a j 
Primary Routes of Entry: Inhalation - Negligible 

Skin Contact - Negligible 
Indigestion - Not Applicable 

v 

Carcinogen: Not a carcinogen 

Emergency and First Aid 
Procedure: 

Eye Contact: flush with water 
Skin Contact: treat as thermal burn if contact with molten. 

Section 7 - Precautions for Handling and Use 

Practice reasonable care and caution in handling. 

Waste Disposal: Place in appropriate disposal facility in compliance with local 
regulations. 

Storage: In cool, dry location away from oxidizing materials. 

000156 
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: j  Section 8 - Control Measures 

- $554 

Use NIQSIH respirators when hotlmolten product. 

Protective Gloves: Required when handling molten product. 

Practice general hygiene by washing hands and clothes after handling. 

000157 1 





TNS Advanced Technologies 1 ~ 4 1 -  ~rr-Cls3 I 

January 9,2001 

405 Hood Rd. 
Lilburn, GA 30047 - 4 5 5 4  Phone: 7701564- 1857 Fax: 7701564- 1 8 18 

Twenty Year Material Warranty Only 

Project 20102, Option 1 (Cell 1 Cap) 
ECDC Fernald, Ohio 

MATERIAL: TNS EOSO-TNS E160 

T.N.S. Advanced Technologies hereby warrants that, at the time of installation completion, all T.N.S. Advanced 
Technologies manufactured materials will conform to the respective T.N.S. Advanced Technologies published 
material specifications for such materials. Excluded 'from the warranty given herein shall be any damage to or 
failure of the material caused by, but not limited to: acts of God; casualty; catastrophe or severe weather 
conditions, such as earthquakes, tornadoes, hurricanes, floods, high winds, piercing hail, lightening and fire; the 
exposure of the material to sharp objects, chemical acids, gases or vapors, either known or unknown, or 
combinations, or specified by the manufacturer as being harmful thereto; physical abuse to the material caused by 
vandalism, sabotage, machinery, equipment, people and animals; damage to the material during the 
transportation, unloading, handling, storage or installation thereof by parties other than T.N.S. Advanced 
Technologies; excessive pressure or stress fiom any source, both above and below the material; after installation; 
subsidence or subgrade settlement; improper site preparation and engineering, and any use of the material which 
the manufacturer never intended. As used throughout this warranty, the term "sale" shall mean the date on which 
the material is shipped fiom T.N.S. Advanced Technologies' manufacturing facility. 

' 

Should any significant deterioration or premature loss in use of the material occur during the term hereof which is 
believed to be covered by this warranty, then T.N.S. Advanced Technologies shall be given prompt written notice 

'of the alleged claim within 30 days after such facts tire first observed. Said notice shall be sent by registered or 
'certified mail, return receipt requested, and addressed to T.N.S. Advanced Technologies, 68 1 DeYoung Road, 
Greer, South Carolina, 2965 1, Attention: Contracts Administrator. 

a 
The warranty described above is strictly limited to sales of the material for commercial or industrial uses only in 
accordance with T.N.S. Advanced Technologies' published material specifications. Said warranty also is the sole 
and exclusive warranty given for such material and all other warranties, either express or implied, including but 
not limited to any warranty of merchantability or fitness for'a particular purpose, are hereby disclaimed. In no 
event shall T.N.S. Advanced Technologies be liable for any direct, indirect, incidental, specific or consequential 
damages of any kind or any loss of profits resulting from failure of the material or the breach of this warranty; it 
being further understood that should said warranty fail in its essential purpose, and in that event only, T.N.S. 
Advanced Technologies' liability hereunder shall in no event exceed the sales price of the material actually 
received fiom T.N.S. by the Original Purchaser thereof 

Said warranty is not effective until all payments due to TNS Advanced Technologies, Inc., for materials shipped, 
are paid in full. 

Sincerely, 

TNS Advanced Technologies 
11 A - Conforms to the Subcafimf heuulrernents 

fkOiGIb 2nd Resubmit 

ouo159 





I .  

TNS ADVANCED TECHNOLOGIES, INC. 
9855 GREENVILLE HIGHWAY 

SPARTANBURG, SC 29301 
BUILDING F - .  4 5 5 4  

ODUCT NAMES: 

'11 TNS E160 
I 

TNS EO80 
. . '  000161 





TNS 
ADVANCED TECHNOLOGIES 

1 ;  . I  

/-&a'7/7r-'Vv3 

681 DeYoung Road 
Greer, South Carolina 29651 

Tel: (864) 968-0592 
Fax: (864) 879-4639 

Toll Free: (800) 867-5181 

-- 4 5 5 4  
January 2,2001 

Dear SulMadam: 

is a superior q u a l i e e o t e x t i l e  produced by a ing 
ple fibers in a random network to form a high strength dimensionally 
fibers are specially formulated to resist ultraviolet light deterioration, and 

are inert to commonly encountered soil chemicals. The fabric will not rot or mildew, is non- 
biodegradable, and is resistant to damage from insects and rodents. Polypropylene is stable within a ph 
range of 2 to 13. TNS E160 conforms to the physical property values listed below: 

Minimum Average 

0 I 

Sincerely, 
A = Worm to the subcontract Requirements &- Minor Comment - Incorporate and ResubmH 

Slg: 

4 s . 2  

ok &&-a47 zco / a 
000163 



681 DeYoung Road 
Grew, South Carolina 29651 

Tel: (864) 968-0592 
Fax: (864) 879-4639 

Toll Free: (800) 867-5181 

FABRIC 
PROPERTY 

Weight J 
Thickness 

Grab Tensile 4 

Grab Elongation 

TNS 0 ADVANCED TECHNOLOGIES 
January 2,200 1 

‘ I  

TEST METHOD UNITS M.A.R.V. 
Minimum Average 

8.0 

ASTM D 1777 mils 100 

ASTMD4632 Ibs 0 200 

Roll Value 
4 ASTM D5261 / odsq yd 

ASTM D4632 % 50 

Dear Sirhfadam: 

Trap Tear / 
Puncture ./ 

Permittivity 
AOS 

-- 4 5 5 4  

ASTM D4533.f Ibs r /  75 rf 
ASTMD4833 J Ibs / 90 

ASTM D449 1 1 Isec 1.26 
ASTM D 475 1 US Sieve 80 

is a superior qu l i e n  geotextile produced by a h i n g  
le fibers in a random network to form a high strength dimensionally stable 
e specially formulated to resist ultraviolet light deterioration, and are inert 

to commonly encountered soil chemicals. The fabric will not rot or mildew, is non-biodegradable, and is 
resistant to damage from insects and rodents. Polypropylene is stable within a ph range of 2 to 13. TNS 
E080 conforms to the physical property values listed below: 

Permeability 

Mullen Burst 
Water Flow 

500 hours 
W Resistance afterd* 

ASTM D4491 cdsec .30 

ASTMD3786 ‘ psi 350 4 
ASTMD4355 f % Strength Retained,#’ 70 a /  
ASTM D449 1 gpdsq ft 100 

Sincerely, - 

@4Afl arshall Gadd 

QAIQC Manager 
TNS Advanced Technologies 

000164 
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ADVANCED TECHNOLOG I ES 0 
‘ 1  

681 DeYoung Road 
Greer, South Carolina 29651 

Tel: (864) 968-0592 
Fax: (864) 879-4639 

Toll Free: (800) 867-5181 

- 4554  
April 11,2001 

REF: TNSE160 
TNS E080 

U.S. DOE c/o Fluor Daniel Fernald 
P.O. Box 538704 
Cincinnati, OH 45253 

Dear Sirhiadam: 

Please be advised, the enclosed TNS Quality Control Certificates with the corresponding roll 
numbers will be the exact material shipped to this site upon your approval. The fiber utilized in 
the manufacture is also enclosed. The TNS lot number for these materials is #132. 

Sincerely, 

Jxelissa Keller 
TNS Advanced Technologies 

000166 
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TN5 
ADVANCE0 TECHNOLOGIES 

681 Deyoung Road 
Grew. South Carolina 29.651 

Tel: (864) 968-0592 
Fax: (864) 879-4639 

Toll Free: (800) 867-5181 

. - 4 5 5 4  
. .  

. May 1,2001 

Mr. Jim Turner 
Fluor Fernal d 
Fernald, Ohio 

Via Fax: (5 1 3) 648-5767 

Jim, 

This letter certifies that INS'S nonwoven geotextiles are needle free. TNS has positioned metal 
detectors on the production line to detect needles or other contaminates. If needles are detected, 
the line automatically shuts down and needles are located and removed. 

If I can be of further assistance, please do not hesitate to call. 

I Best regards, 

TNS Advanced Technologics, Inc. 

000167 

TOTRL P-01 . 



J b 

e ADVANCED TECHNOLOGIES 
i J  

March 16,2001 
REF: TNS E080 
Quantity Shipped: 58 rolls 

US. DOE d o  nuor Daniel Fenald 
PO Box 538704 
Cincinnati OH 45253 

Dear SirMadam: 

9855 Greenville Highway 
Building F 

Spattanburg, SC 28301 
600-867-51 81 

fax: 864-949-6222 

4 5 5 4  

This is to certify that TNS E080 is a 100% polypropylene, nonwoven, needle-punched fabric. 
TNS E080 is resistant to degradation due to ultraviolet expbsure and resists commonly 
encountered soil chemicals, insects, mildew, and is non-biodegradable. Polypropylene is stable 
within a pH range of 2 to 13. TNS E080 conforms to the physical properties listed in the 
following table: 

PASRIC PROPERTY 0, - 
Weight 
Thickness 
Grab Tensile 
Grab Elongation 
Trap Tear 
Puncture 
Mullen Burst 
A.O.S. 
Permitivity 
Water Flow 
U.V. Resistance 
Permeability 

sincerely, 
h 

TEST METHOD UNITS M.A.R.V 

ASTM D 5261 
ASTM D 1777 
ASTM D 4632 
ASTM D 4632 
ASTM D 4533 
ASTM D 4833 
ASTMD 3786 
ASTM D 475 1 
ASTM D 4491 
ASTM D 4491 

odsy 8.0 
mils 100 
lbs 225 
% 50 
lbs 95 
Ibs 135 
psi 450 
U.S. Sieve 80 
l/sec 1.26 
@m/sq.ft. 100 

ASTM d 
ASTM B 

C. Robyn Howell 
TNS Advanced Technologies 

HA - Conforms to the Subcontract Requirements 
[ ] B - Minor Comment - Incorporate and Resubmit 

000168 
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TN5 
' ADVANCED TECHNOLOGIES 

i J  

March 16,2001 
REF: TNS E160 
Quantity Shipped: 9 rolls 

US. DOE d o  Fluor Daniel Fernald 
P.O. Box 538704 
Cincinnati, OH 45253 

' DearSirMadam: 

-9=*M4Qhway 
Bulldlng F 

Spahenburg, SC 29301 

fax: 864-949-6222 
800-867-51 81 

4 5 5 4  

This is to certifL that TNS E160 is a 100% polypropylene, nonwoven, needlepunched fabric. 
TNS E160 meets or exceeds the project specifications for the above referenced project. TNS 
E160 is resistant to degradation due to ultraviolet exposure and resists commonly encountered . 
soil chemicals, insects, mildew, and is non-biodegradable. Polypropylene is stable within a pH 
range of 2 to 13. TNS E160 conforms to the physical properties listed in the following table: . 

FABRIC PROPERTY TEST METHOD UNITS M.A.R.V 

Weight 
Grab Tensile 
Grab Elongation 
Trap Tear 
Puncture 
Permitivi ty 
A.O.S. 
Permeability 
MuUen Burst 
Water Flow 
U.V. Resistance ASTM D 4355 

Sincere1 IN 

rg/- A Conforms to the Suboontract Requlrements 
[ ] B - Minor Comment - Incorporate and Resubmit 

000172 

TNS Advanced Technologies 

ASTMD 5261 
ASTM D 4632 
ASTM D 4632 
ASTM D 4533 
ASTM D 4833 
ASTM D 4491 
ASTM D 475 1 
ASTM D 4491 
ASTM D 3786 
ASTM D 4491 

odsy 16.0 
lb s 425 
% 50 
lbs 15.0 
lbs. 240 
lhec 0.57 
U.S. Sieve 100 
cdsec ,25 
Psi 800 
gpdsq A. . 45 

N d W I  1001  ' O l ' J d V  
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- 4 5 5 4  ON-SITE DISPOSAL FACILITY (OSDJF) 
(PHASE IU) CELL 1 FINAL COVER 

CONSTRUCTION PROJECT 
-*** 

I 

ROAD CONSTRUCTION GEOTEXTILE 
PRODUCT INFORMATION 

2230 1.04 
REVISION 2 

*** 

F'LUOR FERNALD, INC. 
Ferndd, Ohio 

FF Subcontract No. FSC-642 
Submittal No. 20103-642-223002 

*** 

Submitted By: 

IT Corporation 
2790 Mosside Boulevard 

Monroeville, PA. 15146-2790 

IT Project No. 820045 

*** 

November 13,2001 
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Project No. 820045 

i 

ON SllTE DISPOSAL FACILITY PHASE III - CELL ONE FINAL COVER 

FLUOR FERNALD SUBCONTRACT 20103-642 
CONSTRUCTION 

**** 
ROAD CONSTRUCTION GEOTEXTILE *** 

Attached is submittal 20103-642-02230-002, -003 documentation. The source of the 
material is: 

Valley Asphalt Corporation 
1901 Drydenmad 
Dayton, Ohio 45439 

IT will be receiving approximately 3200 square yards of material in 8 rolls. 

000176 
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Noveiiiber 5,2001 

Vellcy Asphalt Corp. 
1 1641 Mosteller Road 
Cincinnati OH 4525 1-1 520 

Job Refercncc: 

U/L Q I24823 
Shipper ft 950566 

Amoco Fabrics and Fibera Company 

Amoco Fabiics and Fibers Company h m h y  certilies that CEY Style 4553 shipped to you 
Novcinber 2, 2001, on AFFC order # 727-01 meets Lhe following minhium average roll 
vducs: 

Amwo Fabrics and Fibcrs Comp.ury manufactures all the nonwoven geotcxtilc fabric 
certified above. Thc valiics iire a mull of tcsting conducted in on-site laboratories at the 
timc ofproduction. All test methods used are ASTM or industry stcmdruds. Test data is 
rctdned in the Quality Coiitrol files at An1oco7s production facility. 

Production AnalysVQuali ty Assuruiice Muiieger 
Amoco Fabrics and Fibers Company 

. . .  

ckb 

000177 



-- 4 5 5 4  8 
4 
CL 

3 
Y m 

(v e 
0 
0 
0 
ro 
. 

u 
Y 
&& 
U 

0 0 
0 

a 

: 

N 
h a 
.O m 

h 
9 
0 * x c .  

v) 
P 
W 
I- 
Y 

., 
52 I 

V 

4 c 

3 
I . .  
m. 
c 2 

moooo~ooo oooooo &606060008900900 0 
* 
U 
3 2 &n 

U 

Ia Y 

- .  . 
U 000000000000000 00000000000000 XB oomooQaooooooo 
' 9 9 9 9 3 9 3 3 9 9 9 9 3 3 3  
~ 0 0 0 0 0 b 0 0 0  3 ~ m ~ t 0 a a ~ m ~ Z 8 8 8 8 8  8 g  F F r C w C C C C m w C r r t  

a 
U u 

c o o o o o o o o o o o o o o o  

000000000000000 
Y9?999?3???9???? aoooeooeaeoooooo 

.. e 
P 
I 
v, 

- 000000000000000- w L r v - - C c r F r 7 7 C v - v - w -  

.. 
E! 
s 

000178 



-1 
1- -- 4 5 5 4  

! J  

c 

L’ 
= 



- - .  4 5 5 4  

ON-SITE DISPOSAL FACILITY (OSDF) 
(PHASE Ill) CELL 1 FINAL COVER 

CONSTRUCTION PROJECT 
*+* 

ROAD CONSTRUCTION GEOTEXTILE 
QC CERTIFICATION 

2230 1.04 
REVISION 2 

*** 

F'LUOR FERNALD, INC. 
Fernald, Ohio 

F'F Subcontract No. FSC-642 
Submittal No. 201W2-223O-003 

*** 

Submitted By: 

IT Corporation' 
2790 Mosside Boulevard 

Monroeville, PA 15146-2790 

IT Project No. 820045 

*** 

November 13,2001 

A - Conforms t~ the Subcontract &agulremenCr- 
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- 
Property Tesr Method 

Grab l . a i &  A$CM-W4(i32 
cirdb iilongtllioii ASI'M-LL4632 
Mullcn Burs1 ASTM-D-3786 
Puncturc ASTM-D-4833 
Trapezoidal Ttor  - ASm-D-4533 
IN Resistance ASTM-D-4355 
AOS ASTM-D-4751 
Perinirtiviry ASTM-D-4491 
Flow Race ASTM-n-4491 

Noveniher 5 ,  200 I 

Miiiiinuiii Avcmgc Muuinlni~ Average 
Roll Vahic Roll Vnlirr 
(English) (Metric) 

203 Ib .!IOU k.N __ 
sn %I so 96 

400 psi 2750 u;1.'8 
130 lh .572kN. ... - 
X Q  lb .355 kN 

100 siovc 0.1 50 llllll 
70%~1SW11r 70 Yo at 5 00 hr 

1.5 YCL'I 1 .s s d  
I I O  gal/min/ti' 44  IU U n l r r d  

V nllcy Asp1 r nlr Corp. 
I 1641 Mostcllcr Road 
Cincinnati OH 45251-1520 

Job kfercncc: 

tM+ ti 12482.3 
Shipper t f  950566 

Ammo Fabrlcs end Flbers Company 

260 The Bluff6 
Ausltiil, W @ a  301 68 
(770) 944-4569 

. 

Anioco Fahiics and Fibers Company Iimehy certilies that CEk' Style 4553 shipped to yo11 
Novcinbcr 2, 2OU1, on AFFC order # 727-01 meets Lhe following minihimi average roll 
values: 

Amoc.o Fitblics :cnJ Fibcrs Company inmu factures all the nonwoven geotcxtilc fabric 
certified above. 'I'hc vulucs are i t  rcsull of tcsting conducted in on-sils laboratories at the 
tiiiic of production. All test methods used are ASTM or industry standards. Test dala i s  
rctained in the Quakity Control files at Anioco's production facilily. 

Production Anulysr/Qualily Assurance Munilger 
Auioco I:aRrics and Fibers Coinpimy 

ckb 
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CONTRACTOR/INSTALLER'S 
a. SUBMITTALS 

a 
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INSTALLER’S QUALIFICATIONS 
a: AND RESUMES 

a 
OC0184 
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ON-SITE DISPOSAL FACILITY (OSDF') 
(PHASE HI) CELL 1 FINAL COVER 

CONSTRUCTION PROJECT 
m 

GEOMEMBRANE LINER INSTALLATION 
List of 10 Completed Facilities 

2770 1.04 B - 5 
REVISION 1 

*** 

FLUOR FERNALD, INC. 
Fernald, Ohio 

FF Subcontract No. FSC-642 
Submittal No. 20103-6422770-00% 

*** 

Submitted By: 

IT Corporation 
2790 Mosside Boulevard 

Monroeville, PA 15146-2790 

IT Project No. 820045 

*** 

@ - Conforms to the Subcontract Requirements 
[ 1 B - Minor Comment - lncorporak and Resubmil 
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Project No. 820045 

ON SITE DISPOSAL FACILITY PHASE III - CELL ONE FINAL COVER 
CONSTRUCTION 

F'LUOR FERNALD SUBCONTRACT FSC - 642 **** 
GEOMEMBIUIW LINERINSTALLATION 
LIST OF 10 COMPLETED FACIUTIES 

REQUEST FOR WAIVER *** 

IT Corporation is requesting a waiver fiom the List of 10 Completed Facilit,~ for 1 3e 
h e r  installation subcontractor. The subantractor is The Istre Co., Inc. This company 
successllly installed the geomembrane liner in OSDF Cells 2 and 3. Based on the 
vendor's site specific experience, and having been previously approved for similar 
activities on the OSDF project, The Istre Co., Inc. meets the requirements of 
Specification 2770 1.04 B-5. 

000187 
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September 20,2001 



.. , 

The Ishe Company - 2  4 5 5 4  

. -  . .  . . .. . 

si 
RESUME Jerry P. lstre 

The lstre Company 
Owner Jan. 97 to Present 
Sub-contract to Liner Companies, Working as Consultant, Supervisor, 
and Mastersearner. To install .geomembrane systems, Piping systems, 
train Supervisors, Quality Control techs, and welding techs. 

- ~ - -.. - Gyr Pipe & Lining Systems-I& ,sy: -. 
Partner-Owner Jan. 92 to- DKc-9?5-'--'* 
Q en era1 Co nt facto r 
Contract to N W T Canadian Government for t h e  purpose of building 
Tank farms in the Artic. My position was President. My function was 
to purchase equipment, purchase construction materials, schedule 
shipments, and production schedules. To ensure that specifications 
were maintained and the quality of work would exceed the 
specifications. The scope of work entailed Earthworks, 
Geomembrane Systems, Tank Building, Pipe Work, and Concrete. Each 
Tank farm was bid at 3-2 Million.- When..I was not working on tank 
farms, I would subcontracbto Tecrafix of .Toronto Canada. I would 
work as Project Manager. Their,,work would consist of earthworks, 
leache collection, and geomembrane systems. 

I 

* . _  - . I  
. ,  

t ** Geo-Con- Pittsburgh,. :PA. -, . :r  

Field Superintendent Jan. 90 to Dec 91 
To run day to day fi.eld activities for earthworks, geomembrane 
systems, methane systems,:. leache, collection systems, and Haz- 
Waste clean-up. I was..agp.ointed QC OFFICER for the Bruin Lagoon Pa. 
Project, for The Corps..of Engineers Haz Waste Clean up. 

. .  . .  .d . _ I .  .' 

.. . . . ' !  . .  . 

Industrial Environme.ntal Liners-. Baton Rouge .La. 
Construction Manager. Sgpt.!.88,,to Oec. 89 ._  . . ._ . 
My responsibilities were to ...m ay\gge, three field crews. Train field 
personal in areas of .safety :to,:. :wel.d-i.ng. .To bid projects, attend field 
pre-construction and. construction .... meetings. To purchase equipment, 

13811s. Po IarPI. 
Glen d, OE 74033 
wark.ma29lmB 

. .  .: 't. 000398 
. .. ~ . I .  * .  . . - -  

.. - 
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materials, schedule projects, and finalize Quality Control 0 $ 1  Documents. 

. . . * -  , - 
. . -  .,. The Gagle Co. Inc. Tulsa, OK. A - - ( - * - - - - - -  - 

Field Superintendent Jan. '-8ti--TO'-Sept.̂  88 -- 
My responslbllltles were to run the day to day activities of a field 
crew. Manage QC, Layout, welding of geomembrane systems. 

Blattner & Assc. Inc. Reno NV. 
Field Superintendent Jan. 83 to Dec. 84 
To run day to day activities of a field crew, building gold mines. 
Earthworks, HDPE pipe systems, blasting, and moving rock to 
crusher, then placed on leach pad for gold extraction. 

:I ...., . . . .  i l .  * . I _  _ . . _ .  

Ely Energy Systems Tulsa, Ok. 
Superintendent Jan. 80 to Dec. 82 
To manage field crews in the Propane Industry. To Install Propane 
Stand By Systems. .Work . entaifed .. parthworks, concrete piers, 50,000 
gal. tanks, pipe work, and electrical. Licensed Oklahoma and Texas. 0' I . d .  

Education 

Assc. Degree Business Management 
Cochise College 71 

High School Grad I .  . i r  . _I  

Jennings La. 66 . .  

Welding and Pipe fitting 
Crowley, La. 72 

29 CFR 1910-20 40 Hour ..:i * - ,  

OSHA 29 CFR 191 0-1 20 8 How Material- -tiandling 
Health & Safety Supervisory 29 CFR 1910.120 Hazardous Waste 
Operations and Emergency Response 8 Hour 
Hazardous Waste Operations 29 CFR 1910.120 {E} 8 Hour 
Florida Phosphate Council Safety Program 24 Hour 
Bay Area Safety Program 10 Hours 
Fernald-OET-8 Hour 

. .s j .- 
.. . 
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ON-SITE DISPOSAL FACILITY (OSDF) 
(PHASE III) CELL 1 FINAL COVER 

CONSTRUCTION PROJECT 

GEOMEMBRANE LINER INSTALLATION 
Resumes of Seaming Personnel 

2770 1.04 B - 7 
REVISION 0 

*** 

*** ’ 

FLUOR FERNALD, MC. 
Fernald, Ohio 

FF Subcontract No. FSC-642 
Submittal No. 2010%6422770-010 

*** 

Submitted By: 

IT Corporation 
2790 Mosside Boulevard 

Monroeville, PA 151462790 

IT Project No. 820045 

*** 

April 17,2001 
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J 1 o - c J l - c ~ l o  p .  k! r e o  ci ui u3:l-a ~ e r r y  r. i s c r e  

. . - -_-. -.?z -1- - -  . i  ._. . 
Joesph Beebout 
Master Seamer - Weld Tech 

Project 
. .  . . . .  

1. Wright Patterson AF Base, Ohio GSE Smooth 60 Mil. 350,000 s.f. Feb, 
1996 

2. RE.M. Consulting Grand_Forks, NE GSE Smooth 60 Mil. 350,000 s.f. 
Aug. 1996 

3. Leominster MA. GSE Smco,$h 40*~il.'Ci'S,;Cror,5,UDll s.f. Oct. 1996 
4. Hillsvale, VA. GSE Smooth-60 mil. 68,000 s.f. 40 Mil. Textured 78,000 s.f. 

Dec. 1996 
5. U.S. Steel Gary, m d . _ G $ E . ~ m ~ ~ ~ ~ ~ O ' M ~ ~ ~  758;OQO s.f. April, 1997 
6. Wadena City, 11. GSE Smooth 40 Mil. Smooth 560,000 s.f. Sept. 1997 
7. Chicago Police Chicago, IL. GSE Textured 201,000 s.f. June 1998 
8. General Mitchel IAP, WI. GSE Smooth 60 Mil. 60,000 s-f- Aug. 1998 
9. Fernald - Ross, Ohio - GSE Textured 80 Mil. 750,000 s.f. Landfill Cell; 

Cell # 3 OSDF Aug. 1999 
IO-City of Indian Lake, NY - GSE Textured 60 Mil. 300,000 s.f. Landfill Cap 

Sept. 1999 
1 1 .  DOE Piketon, Ohio - GSE Smooth 40 Mil. 500,250 s.f. Landfill Cap May 

2000 
12.DOE Piketon, Ohio - Solmax-Smooth 80-Mil. 300,000 S.f. Landfill Cap 

Sept 2000 
13.U.S. Steel Clairton, Pa. Soimax Textured-40 Mil. 695,000 s.f. Landfill Cap 

Dec. 2000 

- 1 -  
Y 0  

p u-? -., _-- . A '.. * F, 

'U.. :.. . --. . .  
9 J . -  . 

0. . : .. .. . . . "  . . . . . .  ... ..; _... . .  'i. ,.... . . . . . . . . .  : 
. . .  .. . . . .  - . _ _ _  . . .  - . ...--_ . -  

. .  . .  
.,_. . . .  , .  



, 

P -  = 

TH€ LSTQIC EO., LNC. - $554 
h38cI S. Poplar PL, 

Gtenoool. Oh. 3W33 i )  

. .  
Alvin Corey 
Weld Tech 

. . . . .  .-.. ,. .-. ,_ .: . . . . .  4 .  .. Project 

1. City of Indian Lake, NY - GSE Textured 60 Mil. 300,000 s.f. Landfill Cap 

2. DOE Piketon, Ohio - GS-E?Stti6ott&-Mil: 500,250 s.f. Landfill Cap May, 
&'.r ~ 

3. Doe Piketon, Ohio - Solmax Smooth 8cf:Mil.. 300,OOO s.f. Sept 2000 
4. U.S. Steel Clairton, Pa. Solmax Textured 40 Mil. 695,000 s.f. December 

Sept. 1999 

2000 - I_ 

. . .  -.I ' 3 m2. ..... __. - 

. . . . . . . .  
- - - , -. _-- - ~ - -_ 2000 

. . _  ._ - . . .  ... -. . .  _I. . .  . . . .  

.;*;; .... . I) . -.. . . .  - 
. . .  '.. i r , .  , . . . ' . . . . .  \ . . . .  ..,:. . 
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ON-SITE DISPOSAL FACILITY (OSDF') 
' (PHASE III) CELL 1 F'INAL COVER 

CONSTRUCTION PROJECT 
*** 

GEOMEMBRANE LINER INSTALLATION 
Installation Experience 

REVISION 0 
2770 1.04 B - 8 

*** 

FLUOR FERNALD, INC. 
Fernald, Ohio 

FF Subcontract No. FSC-642 
Submittal NO. 20103-642-2770-011 

*** 

Submitted By: 

IT Corporation 
2790 Mosside Boulevard 

Monroevine, PA 15146-2790 

IT Project No. 820045 

*** 

April 17,2001 
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.Jerry Istre -Personal Resume 

.City of Dayton -Dayton, WY -I 2 Mil: Phillips; 50,000 s.f ; Sewage Lagoon .BFI -Atlantic, NJ 40 
Mil. Poly America; 1,000,000 s.f; Landfill Cell 
.FT. Howard Paper -Savannah; QA. 40 & 60 Mil. Poly America; 3,000,000 s.f.; 

.Kaiser Aluminum -New Orleans, LA. 40 Mil. Poly America; 1,000,000 s.f; 

.Inspiration Copper -Claypool, AZ. 40 & 80 Mil. Poly America; 100,000 s.f; Acid 

.Hycroft Mine Winnamucca, NV. 40 Mil. Poly America; 1,000,000 SA: Leach Pad .Perry Eng. - 
Leesburg, V A. -30 Mil. Poly America; 1,000,000 s.8 Landfill Ccll .U.S. Corps of Eng. - 
Fayettville, NC. -12 Mil. Phillips; 150,000 s.f Fuel Tank 

Summitville Mine -Summit~~lIe, CO. -60 Mil. Poly America; 1,000,000 s.f; Side 

Pad .Rollins Envir. Service -Baton Rouge, LA. -80 Mil. National Seal; 1,000,000 s.f; 

.Wolverine Tube -Decator, AL. ,+IO Mil. TJqtional Seal; 100,000 s.6 Acid pond .American 
Cyanamid -Leplac, LA 20 Mil. National Sa l ;  290,000 s.f Landfill Cap 
.Builders Transport -Dallas, TX. -XR-Niitionai Seal; 1,000,000 s.f Tank Containment 
.Manada Construction -Newburg, P A. 40 Mil: National Seal; 2 1 1,000 s. f Sludge 

.Chevem St. James, LA. -lOg.Mil. Natioqal Seal; 40,000 s.t', Tank Containment .Ethal Coy. - 
Baton Rouge, LA. -30 Mil. Naiional Seal; 500,OO s.f; Landfill Cell .Manada Construction - 
Newburg, PA. 60 Mil: Poly America; 3,000,000 s.fS1udge 

.Sun Times -Aurora IL. 20.Mil. Poly Qmerica; 200,000 s.f Landscape Pond .Peters Const. -Granite 
City, IL. 60 Mil. Poly America; 1,200,050 s.f; Landfill Cap .Viet Const. -Grove, MN. 40 Mil. Poly 
America; 250,000 s.f;'Storq,Dr+.inag2 .: 

.IL. State -West Chicago, IL. 3,d.Mil;:i Poly America; 70,000 s.f HWY 

. Wyne Disposal -Belleville MI., 80 Mil. Natio11al.Seal650,OOO s.f Medical Waste 

.N.B Power -New Castle, New Bmpwick, Canada 60 Mil. GSE 500,000 s.f; Tank 

Sydney Steel Sydney, Nova Scotia, Canada 60 Mil. GSE 50,000 s.f Product Pond 

Sludge Ponds 

Landfill Cap 

Ponds 

Storage 

Slopes Leach Pad .Gilt Edge -Deadwood, SD. -60 Mil. Poly America; 1,370,000 s.f; Leach 

LandfillCell . . . . .  

Ponds 

. .  Ponds ., ' .,.: _ . , . . - .  .. . . . '  

Lagoon . . I  ...._ 

Containment 

. .  Landfill Cell . :.._ . . .  1 1 . 1 . .  

FZUIll . . .  .. 

000199 
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THE LSTW EO., LNC. 
130bb S- Poplar PI, 

Gtenpool. Oh- 39033 

Jimmy Beebout 
Weld Tech 

Project 

I. Wright Patterson AF Base, Ohio GSE Smooth 60 Mil. 350,000 s.f. Feb, 

2. REM. Consulting Grand F o r k ;  NE GSE Smooth 60 Mil. 350,000 s.f. 

3. Leominster MA. GSE Smooth 4&Mil:.65,00D s.f: Oct. 1996 
4. Hillsvale, VA. GSE Smooth $0 Mil. 68,000 s.f. 40 Mil. Textured 78,000 s.f. 

5. U.S. Steel Gary, Ind. GSE-S-mooh 60 Mil. 758,000 s.f. April, 1997 
6. Wadena City, IL. GSE Smooth 40 Mil. Smooth 560,000 s.f. Sept. 1997 
7. Chicago Police Chicago, IL. GSE Textured 201,000 s.f. June 1998 
8. General Mitchel IAP, WI. GSE Smooth 60 Mil. 60,000 s.f. Aug. 1998 
9. Fernald - Ross, Ohio - GSE Textured 80 Mil. 750,000 s.f. Landfill Cell; 

1O.City of Indian Lake, NY - GSE Textured 60 Mil. 300,000 s.f. Landfill Cap 

1I.DOE Piketon, Ohio - GSE Smooth 40 Mil. 500,250 s.f. Landfill Cap May 

12.DOE Piketon, Ohio - Solmax Smooth 80 Mil. 300,000 s.f. Landfill Cap 

13. U.S. Steel Clairton, Pa. Solmax Textured 40 Mil. 695,000 s.f. Landfill Cap 

1996 

- - a  -. - - ._ 
I Aug. 1996 
- 

c ... - - Dec. 1996 

Cell # 3 OSDF Aug. 1999 

Sept. 1999 

2000 

Sept. 2000 

Dec. 2000 . ... r *- , - - -  

. 

. ... .- ... 

.. . . . _ .  

. .  
:* . _ _ .  . ._.. .  . . 
. . .  . . .  000200 

* -  . .  . ._ ._- 
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ON-SITE DISPOSAL FACILITY (OSDF) 
(PHASE ID) CELL 1 FINAL COVER 

CONSTRUCTION PROJECT 
*H 

GEOMEMBRANE LINER INSTALLATION 
Layout Plan 

2770 1.04 B - 1 
REVISION 1 

*** 

FLUOR FERNALD, INC. 
Fernald, Ohio 

FF Subcontract No. FSC-642 
Submittal No. 201034422770-006 

IT Corporation 
2790 Mosside Boulevard 

Monroeville!, PA 151462790 

IT Project No. 820045 

*** 

M a y  18,2001 
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HDPE PIPE 
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ON SITE DISPOSAL FACILITY PHASE III - CELL ONE FINAL COVER CONSTRUCTION 
FLUOR FERNALD SUBCONTRACT FSC - 642 **** 

Horizontal Monitoring Well, Leachate Collection System, Redundant Leachate Collection System, and 
Leachate Detection System 

Cells 4 and 5 

Detailed Shop Drawings *** 

Attached is the shop drawings for the above referenced project. A field check was conducted and confirmed the 
centralizers on the 6-inch carrier pipe are 4-feet apart. 
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ON SITE DISPOSAL FACILITY PHASE III -CELL ONE FINAL COVER CONSTRUCTION 
FLUOR FERNALD SUBCONTRACT FSC - 642 **** 

Horizontal Monitoring Well, Leachate Collection System, Redundant Leachate Collection System, and 
Leachate Detection System 

Cells 4 and 5, 

List of Materials **+ 

The following material will be provided for the above-referenced project: 

. 1200 feet of 6-inch/lO-inch Dual Containment HDPE SDR 11 Piping . 360 feet of 6-inch HDPE SDRl 1 pipe . 120 feet of Perforated HDPE pipe 

aterials will be delivered on December 1 1,2001, ." 

000213 





- -  4554  

ON-SITE DISPOSAL FACILITY (OSDF) 
(PHASE 111) CELL 1 FINAL COVER 

CONSTRUCTION PROJECT 
*** 

HQRIZONTAL MONITORING WELL, LEACHATE COLLECTION 
SYSTEM, REDUNDANT LEACHATE COLLECTION SYSTEM, AND 

LEACHATE DETECTION SYSTEM 

CELLS 4 AND 5 

HYDROSTATIC, PNEUMATIC, AND BENT STRAP TESTING 
PROCEDURES 

2605 1.04 
REVISION 0 

*** 

FLUOR FERNALD, INC. 
Fernald, Ohio 

FF Subcontract No. FSC-642 
Submittal No. 20103-642-2605-003 

TT Document No. C.7.18 *** I 
Submitted By: 

IT Corporation 
2790 Mosside Boulevard 

Monroeville, PA 15146-2790 

IT Project No. 829686 

*** h A  - Conforms m the Subcontmt Requirements 



- -  4 5 5 4  
HYDROSTATIC TEST PROCEDURE FOR HDPE PIPING 

@' System is to be flanged off at all but one opening to allow for filling of system with water. Once system is '' filled with water, fill flange valve will be closed. The flange on the upstream (high point) side will have a 
! 

vent to release trapped air. 

2. A hydrostatic pump will be connected to inlet side (low side) of fill flange and power applied to create 
hydrostatic pressure on a calibrated gauge of proper resolution within the boundary of the system test. The 
gauge assembly will include a pressure relief valve. Flanges are rated to 150 psi. The gauges will be rated 
to a minimum of 0 to 150 psi. The pressure relief valve will be rated to the test pressure plus 10% psi, or 50 
psi, which ever is lower. 

3. Test will be performed in the presence of the CQC Consultant. Containment pipe testing shall not proceed 
until the carrier pipe has been successfully tested. 

4. HDPE solid wall carrier pipe will be tested at 60 psi internal pressure. Containment pipe shall be at 
atmospheric pressure when testing carrier pipe. 

5. HDPE containment pipe will be tested at 15 psi internal pressure. Carrier pipe shall be at atmospheric 
pressure when testing containment pipe. 

6. Initial expansion phase: Piping shall stand at the specified internal pressure until stabilization has been 
reached. Sufficient make-up water will be added to the pipe four times at one-hour intervals to return to the 
test pressure. Stabilization will be achieved if there is no further change in pressure over a one-hour period. 0 The initial expansion phase shall not exceed 4 hours. 

7. Actual test phase: Testing will start after the fourth addition of make-up water in the initial expansion phase. 
Testing will be performed for 1 hour. Make-up water will be added to return the pipe pressure to the test 
pressure. A passing test will require less make-up water than the attached table shows (adjusted for actual 
test pressure & ambient temperature). A failing test will require identification of any leaks and if leaks 
exist, repair and retest. 

8. Alternative test: Initial expansion phase test will be performed at 70 psi internal pressure for carrier pipe and 
25 psi internal pressure for containment pipe. Test pressure will be maintained over a 4-hour period as 
specified. The pressure will be dropped by 10 psi in accordance with recommendations of AWWA (1999). 
If the pressure remains steady (Le., within 5 percent of the target value) for an hour, with no visible leaks, 
passing results are achieved. 

9. Once the testing is finalized, a pipe test report will be completed. 

10. Upon completion of the test, the piping will be drained. 
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TEST PROCEDURE FOR PNEUMATIC ABOVE GROUND HDPE PIPING 

A safety relief valve set at approximately 20 psi will be installed in the test system to limit overpressure of 
the test specimen. Sand bags will also be installed around the flange ends to control movement. 

System is to be flanged off at all but one opening to allow for filling the system with air. Once system is 
filled with air, fill flange valve will be closed. 

Air compressor will be connected to inlet side of fill flange and power applied to create pressure on a 
calibrated gauge within the boundaries of the system. 

Pressure will be gradually increased to one-half of the full pneumatic test pressure. We will pause for 15 
minutes to allow the pipe strains to become somewhat equalized and to detect any possible major leaks by 
means of soap bubbles or monitoring of test gauge. 

Pressure will be gradually increased to the full pneumatic test pressure of 10 psi. Close valve. Pressure will 
be held for 15 minutes. 

This will be above ground, low-pressure air test (no greater than 10 psi) which includes soaping ofjoints, 
for all HDPE piping prior to placement in the trench. If the gauge pressure does not drop below full 
pneumatic test pressure and no leaks are found, the test is considered passing. 

Once the above testing is finalized, a pipe test report will be completed. 
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BENT STRAP TESTING PROCEDURE 

e trial fksion joints that will be produced at the beginning of each work day will be performed in 
, pnformance with the specification 2605 and DCN 20103-040. 

1. 

2. 

3. 

4. 

5 .  

6. 

A trial fusion joint will be perfomed for each machine and operator to be used that day. 

Joint will be allowed to cool for at least 18-minutes on the 6-inch and 30-minutes on the 10-inch. 

Sample will be cut through the joint area, lengthwise on the pipe. Length of the straps shall be at least 6- 
inch or 15 pipe wall thickness long on each side of the fusion. Straps shall be a minimum of 1 -inch in width 
and a maximum of 2-feet (approximately) in length. 

Visually inspect the cut surface of the pipe wall at the joint for voids or unbonded areas. 

The sample will be bent 180 degrees until the ends of the strap touch. Any disbondment at the fbsion is 
unacceptable, and indicates poor h i o n  quality. If failure occurs, fusion procedures andor machine set-up 
should be changed, and a new trial h i o n  and bent strap test specimen shall be prepared arid tested. The 
bending test station shall be setup by the field personnel and accepted by the CQC Consultant who is 
responsible for the final observation and approval of the test joint. Proper PPE shall be utilized during this 
test. Remove all personnel from the bending path of travel of the specimen to avoid injury due to "spring 
back" motion of the test ends. 

After the trial fusion joint has been prepared, tested, and accepted, the contractor is ready to perform field 
production joints for that work day. 

- 
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April 02, 2001 

p m  8106-01 . 
Fa: 864-439-7918 

Phillip. Drie=Pipr 
Startex Plant 
29JO BriuauI R@ 
wellford, SC 29385 

Qualicy Cpntrol 

This letter wil l  certify that tbn u u l d  renin show belov, 
aa ~ p p l i e d  by Chevron PihiUipPs cbaaical CoqpaW, conforma 
to  our manufacturiag rpecLfiuatioR. 

.:t. I 



L z 

B 

f I 3 
Q, f 

P 
3 

I 

3 

6644397918 P.e2/82 

--. 4 5 5 4  

TOT& P.02 

000226 



Monday. December 03,2001 9 : s  MA 

:. 

. ..- . .  . .  . . .  
' .. 

Ann Showalter868-8454434 

.... 

.' 

P.04 

"c 4554  - 

000227 





- .  4 5 5  

ON-SITE DISPOSAL FACILITY (OSDF) 
(PHASE 111) CELL 1 FINAL COVER 

CONSTRUCTION PROJECT 
*** 

HORIZONTAL MONITORING WELL, LEACHATE COLLECTION 
SYSTEM, REDUNDANT LEACHATE COLLECTION SYSTEM, AND 

LEACHATE DETECTION SYSTEM 

CELLS 4 AND 5 

MINIMUM MANUFACTURER'S CERTIFIABLE VALUES 8i 
CORRESPONDING TEST PROCEDURES 

2605 1.04 
REVISION 0 

*** 

FLUOR FERNALD, INC. 
Fernald, Ohio 

FF Subcontract No. FSC-642 
Submittal No. 20103-642-2605-005 

TT Document No. C.4.55 *** 

I Submitted By: 

TT Corporation 
2790 Mosside Boulevard 

Monroeville, PA 15146-2790 

IT Project No. 829686 

*** 

000229 



000230 



- 4 5 5 4  

.,- ' *  

OGO221 



- 4 5 5 4  

000232 



4 i 

i 
C 

I I 



- -  4 5 5 4  

SYSTEM, REDUNDANT LEACHATE COLLECTION SYSTEM, AND 
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PROCEDURE FOR TRAINING & CERTIFYING JOINERS IN BUTT-FUSION 0 OF HDPE PIPE, TUBING & FITTINGS 
! I  

Welders of HDPE Pipe will be trained to perform Butt-Fusion welding on the MCElroy No. 412, Fusion Machine. The 
4 I2 Fusion Machine is capable of Butt-Fusing Pipe in the 4-inch IPS to 12-inch'IPS range. Each joiner will be instructed 
according to the following criteria. 

Make mal butt-fusion joints to verify that joining conditions are adequate. Conduct trial joints on the same material to be 
installed and under similar field co.nditions as production joints. Conduct trial joints for each fusion apparatus used that 
day. Each joiner shall make at least one trial joint per day. Trial joining shall be conducted under the same conditions as 
the actual joining, Prepare trial joint that are at least 2 feet long. 

1.  

2. 
, :. . .. . 

3 .  

4. 

' I  
J .  

6. 

7. 

8. 

9. 

10 

I 1  

Verify that there are-no obstructions inside of the pipe. ' 

Clean that pipe with a clean oil free rag prior to facing. Cleaning should extend approximately one inch beyond the 
face of the pipe. Observe that the joint is free of moisture, dust, dirt, and debris of any kind. 

Face the pipe properly. The wheel pressure for facing shall be approximately 50 to 80 psi. Facing is considered I 
complete when approximately 5 ribbons have been cut from the pipe. After 5 full ribbons have been cut., the wheel 
pressure should be dropped to 0 psi and the cutting wheel shall continue to rotate to cut the ribbons from the pipe face. 
NOTE: After the pipe has been faced there shall be no further alignment. If there is realignment, the pipe shall be 
refaced.. 

Remove all shavings from the facing and the pipe to assure that the shavings are not part of the joint. The operator 
shall use clean gloves when removing the shavings. 

. .  

Properly align the pipe prior to joining. Adjust the jaws ifnecessary to achieve proper alignment. NOTE: If there is 
.. . realignment the pipe shall be refaced, '.. . . .  

. .. 

The heater plate shguld be between400" and 425' F not to exceed 500" F. NOTE: The heater.plate shall be cleaned 
with a clean oil free cloth. 

I 

Lnsen the heater plate into the machine and bring the pipe ends into firm contact with the plate. The pipe should be 
iinder 0 pressure when being heated. 

Heat pipe long enough to achieve a 1/8 to YI inch high melt bead prior to removing the plate. 

The pressuresettings for the McElroy 412 Standard machice are as follows: 10-inch SDR I 1  pipe will be fused ilt 
approximately J35 psi. 6-inch SDR 11 pipe will be fused at 165 psi. I 

. .  

.?illow rhe weld to cool to the touch before removing clamps. 

Perform bent strap test according to approved test plan. 
. .  

.. . 
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Phillips Drioccrpipr 
Startex Plant 
2950 Haurteh Road 
Wcllford, SC 29385 

Qualicy Control 

Type : 
Lat Number: 
P.O. number: 
Date Shippcd: 
P a a 4 e :  
Quantity& 
Melt Index, A9W D123B: 
Density. AS= 01505: 
ESCB, P/20: 

m-41OZ-01 
1210256 
REL 3 1  
04 /02/ 01. 
PSPX 6717 

-08 G/1Q HI* 
-944 G/CC 
a192 HDURS **  

187700 LBS. 

. 

Paul 9.  Newbold 
Sr. Certification Systerns Spscirliet 

For COA queotions call Carol b a a ,  713-475-3625 

9 Reg. U.S. Pat. O f f .  

CC: QA-File-RC 

m-1 value (not tented on each l o t )  
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January 2,2002 - Jeff Johnson 
Fred DeBra Company 

Cincinnati, OH 45209 
I u n u s r m ~ m ~  Isca 4914RidgeAwm 

F a  513-648-5080 

DearMr. Johnson 

859-283-5879 P . 2  

- 4 5 5 4  

On Jarmaty 2, 2002 a fusion train& clam was held at your job site. The 
Per&- Pipe fusion promhire was denonstrated to the attendees listed 
below. Each of ttre attendees s u c u x s ~  perfbrmed a 6" and 10" SDR 1 I G o n  
while being observed. The McElroy 412 was used. 

Please h l  &e to call ifyou have any question or ifadditional t&hg is 
required 

Attendees: 

McEhY 41 2 Fusion Mac- 
BanyBrinkman 
Mark Huber 

Sincerely Yours 

Ei3E5?- 
Regional Sales Abnager 
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The Jay Industrial Technologies Group, Inc, 

Certificate of Accuracy 
I 

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

Customer FRED B. DEBRA 
Address 4914 RIDGE ROAD 
City, State, Zip CINCINNATI, OHIO 45209 

Certification Number 

I 00-65893 I 
Standard Standard Instnimcrnt 

NlST Number 8211257176-96 
DeSaiptiOIl DWT 
Manufacturer Ashaoft  
Model Number 1305.8 

Accuracy .05% 
Serial Number 50730 
DateCerblfied 11/6/00 

Range loo00 PSI 

Certified 
PRESSUREGAUGE 
TRERICE - . _ _  

'4" DlA. - 1Q" L. 
0-6ooPSI 

' 1 % FULL SCALE 
N / A  
JULY 30,2001 

Notes: EST. = ESTIMATE 

Value Applled 

PSI .+ 
100 
150 
200 
250 
300 
350 
400 
450 
500 
550 
600 

Value Indicated 

- Before After 
PSlG PSIG 

0 0 
55 50 
105 105 
155 150 
205 200 
255 250 
305 300 
355 350 
405 400 
455 450 
505 500 
555 550 

605 EST. 600 

Devlation 

After - Before - 
No Readable Error No Readable E m  

+ 5  No Readable E m  
+ 5  No Readable E m  
+ 5  No Readable E m  

No Readable Error 
No Readable Error 
No Readable Ermr 

+ 5  
+ 5  
+ 5  
+ 5  
+ 5  
+ 5  

' + 5  
+ 5  

+ 5 EST. 

No Readable E m  
No Readable Error 
No Readable Error 
No Readable Error 
No Readable Em- 
No Readable E m  

Minor Dlvislon 

Ambient Temperature 

Barometric Pressure 

Relative Hurnldity 

5 PSI 

72 O F. 

30.07 IN. HG. 

51 % 

Sales Order Number 
76188788,;. .-- ----- 

Customer Purchase 
Order Number 

I-D.-23 . . . . .  

I ........ 

This instrument is certified using standards traceable to N.I.S.T. 
We further certify that our calibration system complies with MIL. STD. 45662-A. 

. . . . . . . . . .  
Date ;\ 7;/30/01 . .  

~ -J L .. -- 
Certified By !Bob Utz 

.lz &e' 
Hgnature 

........ .- .-., -. . . . . . . . . . . . . . . . . . . .  . . .  ................ 

M e a s u r e m e n t  C o m p u t a t i o n  

000257 
F i n a l  C o n t r o  
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The Jay Industrial Technologies Group, Inc. ., Certificate of Accuracy 

~~~~~~ 

Customer 
Address 
City, State, Zip 

Certification Number 
I 00-65874 I 

FRED S. DEBRA COMPANY 
4914 RIDGE ROAD 
CINCINNATI, OHIO 45209 

Instrument 
Certified 

Standard Standard Standard 
82112571 7696 
nwr 

NlST Number 
Description 
Manufacturer 
Model Number 
Range 

Serial Number 
Date Certified 

Accuracy 

PRESSURE GAUGE 
ASHCROFT 
45 1279 AS 02 L. 

Ashcroft 
13058 
10000 PSI 
.05% 

0 - 400 PSI 
.5 % FULL SCALE 
N / A  
JULY 13.2001 

50730 
11/6/00 

Notes: 

Value Indicated 

Before After 

PSlG PSlG 
0 . o  
50 50 

Deviation 
Minor Division 5 PSI 

Ambient Temperature 71 OF. 

Barometric Pressure 30.03 IN. HG. 

Value Applied Before After 

No Readable Error 
No Readable Error 

- 

No Readable Error 
No Readable Error 

Relative Humidity 100 - 5  95 100 
145 150 
195 200 
245 250 

No Readable Error 
No Readable Error 
No Readable Error 
No Readable Error ' 

43 Yo 
~- 
-5 
-5 
-5 

150 
200 
250 

Sales Order Number 

J 187341 

300 - 5  295. 300 No Readable Error 
No Readable Error 
No Readable Error 

345 350 
395 . 400 

350 
400 

- 5  
- 5  

Customer Purchase 
Order Number 
I-----.-" I D46653 

This instrument is certified using standards traceable to N.I.S.T. 
We further certify that our calibration system complies with MIL. STD. 45662-A. 

Certified By lBob Utz I L . 

t 

. - _ _  . _. - ._ . .. .- . . . .. . . . . .. - , .. . . - . -. . - . . , . . . . .. . . . . . . . . . . . . .... .. . . . . 

000278 
F i n a l  C o n t r o l  M e a  C o  m p  u t a  t i o  n s u r e m  e n  
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j 

ON-SITE DISPOSAL FACILITY (OSDF) 
(PHASE 111) CELL 1 FINAL COVER 

CONSTRUCTION PROJECT 
*t* 

SURFACE WATER MANAGEMENT & EROSION CONTROL 
MANUFACWRER’S PRODUCT DATA 

EROSION MAT 

22701.04 . 

REVISION 0 

IT DOC. NO. 642=Cm4.3.I 
-8 

FLUOR FERNALD, IN6 
Fernald, Ohio 

FF Subcontract No. -642 
Submittal No. 20103-642-2270-002 

*** 

Submitted By: 

IT Corporation 
2790 Mosside Boulevard 

Monroeville, PA 15146-2790 

TT Project No. 820045 

*** 

November 13,2001 

000261 
-Conforms to me suoconriaci Hegulremen:r 4 
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- 4554 

MATERIAL SPECIFICATIONS 
BonTcrrr" Higb Strength Organic Geotcxtib Mntr 

Tmik Slrenytb Fer Yun: Dry SS Ib., We 49 Ib. 

ElwyrJfion f i r  Yam: Dv Wh. ,weC 35% 
SIZC: 

Length! 16JIt Wldih fl.7" ' couwn& ImSY 
Leu&: IGSR. w i m  iiv Cowrap: la0 SY 

DtscRmIoN; 

. PMYSlCAL PROPCRTLES: -CFU MT- B f l m  

Thickness; ASFM 91777 30 in. .30 In. 30 b. 

WUgh ASTM 03776 11.8 ol.lSY 20 W S Y  
WO@M 700 dSM 

26 arlSY 
900 @SM 

000262 
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November 12,2001 

IT CorporatiOn 
Attn: Dave Locherd 
Fax#51348428 

Dave: 

Please find your spec sheet as you requested 

SPECIFICATIONS FOR JUTE WlAITlNG 

STRUCTURE: . WOVEN 

YARN: JUTE, UNDYED, UNBLEACHED 

FABRIC WIDTH: 48” 

WEIGHT: .92LBS PER SQUARE YARD 

YARN COUNT-WARP: 

WEFT: 42 PER LINEAR YARD 

78 PER WIDTH MINIMUM 

ABSORPTION: ~450% OF FABRIC WEIGHT 

OPEN AREA: 60-65% 

LIFE: 1-2 YEARS 

COVERAGE: 50 ROLLS PER ACRE(APPROX, USING 100 SQ 
YO ROLLS) 

PERMISSABLE VELOCITY MINIMUM: 7 FTEECOND 

ROLL SIZE: 48”xz!3 

Dave, if you need to verify these stats, you can call the rep for India. He is located in 
Boston. His name is lswar Agalwalla and his phone number is 781-477-0800. Please 
let me know if I can be of further assistance. 
Regards, BobCouch 

000263 
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BIOINTRUSION BARRIER 
CHOKE STONE 

0002C4 
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ON-SITE DISPOSAL FACILITY (OSDF) 
(PHASE 111) CELL 1 FINAL COVER 

CONSTRUCTION PROJECT 
*** 

BIOINTRUSION BARRIER 
CHOKE STONE 

2271 1.04 B 
REVISION 3 

FLUOR FERNALD, INC. 
Fernald, Ohio 

FF Subcontract No. FSC-642 
Submittal No. 20103-642-2280-002 

*** 

Submitted By: 

TT Corporation 
2790 Mosside Boulevard 

Monroeville, PA 15146-2790 

IT Project No. 820045 

*** 

)q * - C!!!!foras to the SllhCOI!traCt RMlth 
i' 

ECDC CONTROU,&) 
COPYNO. C- 0 1 ~JI . Septe 
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Project No. 820045 

ON SITE DISPOSAL FACILITY P W E  XU - CELL ONE FINAL COVER CONSTRUCTION 
F'LUOR FERNAlLD SUBCONTRACT 20103-642 **** 
BIOINTRUSION BARRIER CHOKE STONE *** 

Attached is submittal 20103-642-02280-002 documentation. As indicated, the #57 limestone fiomthe Eagle 
Quarry meets the requirements of specifications 2280 1.04 B. Approximately 3000 cubic yards will be placed. 

000267 
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Sepmnber 4,2001 

Mx. Dave Locked 
I T Corporation 
P. 0. Box 547 
Ross, Ohio 45061 

Re: Type C Rip Rap and #57 Limestone for thc OSDF Project at Ferndd 

Dear Dave: 

The test method fix Absorption and Spe&c Gravity is ASTN C-127-88 (Standard Test 
Method for S w c  Gravity and Absorption of Coarse a e g a t e ) .  'Ibe d t m r  data on 
Absorption and Specific GTavity shown on the H. C. Nutting Report enclosed, is 
completed using this method and would cover the Type C Rip Rap produced 8 Plum Run 
Stone. 

ASTM C - 136 is the Standard 
Aggregates. The #57 
this method and we 
meet gradation requistmesrts under this metbod 

If anything M e r  is x-aquixud, let me know. 

for Sieve Analysis of Fine and Coarse 
Quarry is tested in actordance with 
at our Eagle Qwny is produced to 

Robert R Backex 
Sales Representative fbr 
Hamon Aggregate6 Midwest -Davon, Inc. 

000268 



Plum Run Stone 
Order No. 01646.030 

GRADAXON ANALYSIS 

-- 4 5 5 4  

No. 57 Crushed Limestone (Eagle Stone) 
Lab No. 942 

Sieve 8ize 
1 %  
1' 
H' 
No. 4 
NO. 8 

ASTM c-33 

100,o 100 
100.0 95 - 100 

0.2 0 -  10 

Percent Passiu Qpecificatlons 

25 - 60 25.3 

0,2 0 - 5  

AGGREGATE CHAM ClERISllCS 

Results BSW C 3 3  Specifications 
22.2 50 Max. rn 

Sodium Sulfate Soundness, % Loss 1.83 12 Max. 

Lo56 Angclcs Abrasion. % Loss ( W e  8) 

Unil Weight, PCF 99.6 70 Min. 

Coal & Lignite, 016 a:; Chert, % 

Clay Lumps ,016 

0.0 1.0 Max. 

0.0 

0.0 10.0 (all other classes of concrete) 

soft Pieces, % 0.0 

Shale & Shaley Mat'l, % 0.0 

Lightweight Particles (Sp. Gr. Of 2,40) 0.0 

Marl Finer Than No. 200 Sieve 0.0 

c- _-- 
2- 

SpMc Gravity 
Bulk Dry 
SSD 2.67 
Apparent 2.74 I 

Absorption 

H.C. NU'lllNG COMPANY 

Robert L. House, 
Vlce PresldeWb. Director 

-.I- - .  

0002C3 



-- $554 

VEGETATION 
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ON-SITE DISPOSAL FACILITY (OSDF) 
(PHASE III) CELL 1 FINAL COVER 

CONSTRUCTION PROJECT 
*** 

VEGETATION 
MIXES AND APPLICATION RATES FOR SEED 

2930 1.04 
REVISION 0 

*** 

J?LUOR F'ERNALD, INC. 
Fernakl,Ohio 

FF Subcontract No. ESC-642 
SubmittaI No. 20103442-2930-002 

IT Document No. 642-C.4.5 

*** 

Submitted By: 

IT Corporation 
2790 Mosside Boulevard 

Monroeville, PA 15146-2790 

IT h j e c t  No. 820045 

*** 

November 14,2001 000272 
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Project No. 820045 

ON SITE DISPOSAL FAClLITY PHASE III - CELL ONE FINAL COVER 
CONSTRUCTION 

FLUOR FERNALD SUBCONTRACT 20103442 

VEGETATION 
**** 

Mixes and Application Rates *** 

Attached are the pemment seed mix and application rates. Tbe actual applied rate will be adjusted 
for seed purity so that the actual application will be equivalent to the requirement. 

.. . 

000273 
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TABLE 02930-1C 

SEED MlX FOR CELL FINAL COVER PERMANENT VEGETATION 

Species (Scientific Name) 
Big Bluestem (Andropogen gerardi) 

Little Bluestem (Andropogin scoparius) 
S i de- Oat s Grama (Bouteloua curtipendula) 

Buffalo Grass (Bnchloe dactyloides) 

Indian Grass (Sorghastrum nutans) 
Canada Wild-Rye (Elymirs canadensis) 

Annual Rye (Lolium multij7orurn) 
Prarie Dropseed (Sporobirlits heierolepis) 

WILDFLOWERS (FORBS) 

Species (Scientific Name) 
Butterflyweed (Asclepias hrberosa) 

Smooth Aster(Aster laevis) 
Ox-eye Sunflower (Heliopsis helianthoides) 

Bergamot (Moriadarajsiirlosa) 

Purple Coneflower (Echinacea pzrrpurea) 
Pal e Purple Coneflower (Echinacea pnllida) 

Yellow Coneflower (RatibiJa pinnata) 
Black-Eyed Susan (Ridbeckin hirta) 

Spiderwort (Tradescantia ohiogrisis) 
Hoary Vervain (Verbena stricia) 

. Beardtongue (Penstemon grandiflorus) 
Sweet ' joe Pye- Weed. (Eupatorii!rn prrrpiireurn) 

White False Indigo (Baptisia hcanthn)  
Blue False Indigo (Baptisia ctiatralis) 

Partridge Pea (Cassia fnsciarlata) 
Round-headed.Bush Clover (Lespedea Cnpitatn) 

Stiff Goldenrod (Solidago risida) 

- 

Pounds Per Acre 
(1 b/ac) 

0.5 , 

3 
5 
1 

0.5 
25 

10, 
1.5 

Ounces Per Acre 
(odac) 

3.125". 
0.25 
1.75 
0.25- 

. .  

2.0 
2.0 
0.375 
1 .o 

1.25 
0.50 
1 .o 
0.25 

4.25 
4.25 
32 
1 .o 
0.75 

OSDF Phase I l l  Page.3 of 5 DCN 201 03-034 

000274 
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ERNST &- see& 
9006 Mercer Pike, M&ville, PA 16335 (814) 336-2404 fuc (8: 4) 336-5191 

1 e - d :  -dcorn (800) 873-3321 web: www.msuedcorn 
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9006 Mercer Pike, MeztdVille, P.Q 16335 (814) 334-2401 fay: (814) 336-5191 
e - d  ernst@ernstxed.com (800) 873-3321 web: www.err\soeed.com 
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Project No. 820045 

ON SITE DISPOSAL FACILITY PHASE III - CELL ONE FINAL COVER 
CONSTRUCTION 

FLUOR FERNALD SUBCONTRACT 20103-642 

TYPEDRIPRAP 
**** 

*** 
Attached is submittal 20103-642-02271-001, -002 documentation- The source of the 
material is: 

Eagle Crushed Stone 
Overstake Road 
Winchester, OH 

or 
Highland Stone 
Roush Road 
Hillsborn, OH 

IT will be receiving approximately 1000 cubic yards. 



September 8,2001 

Mr. Dave Lockerd 
I T Corporation 
P. 0. Box 547 
Ross, Ohio 45061 

Hanson Aggregates 
Midwest, Inc 
209 Old Hanods Creek Road 
PO. Box 436329 
Louisville 
KY 40163-6329 

Tel (502) 24477650 
F ~ x  (502) 244-7555 

Re: Additional Type D Rip Rap for Cell 1, OSDF Project at Fernald 

Dear Dave: 

LETTER OF CERTIFICATION 
This letter is to certify that Eagle Quarry and Highland Quarry will furnish ODOT Type 
D rock fill (rip rap) meeting the requirements of Type D dumped rock fill specified in 
Item 601.07 and 703.04(3) of the State of Ohio, Department of Transportation 
Construction and Material Specifications dated January 1, 1997. 

ODOT does not test rip rap for gradation but does a visual approval. If this is needed at 
this time please advise me when Geosyntec would be coming to our two sites to look at 
the stone. As you know this is the same Type D that has been delivered to Fluor Femald 
that your firm is placing on the cell as the Biointrusion#Layer 

Yours truly, 

Robert R. Backer 
Sales Representative for 
Hanson Aggregates Midwest 
Davon, Inc. 

Enclosure 

000286 
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- 4554 Plum Run Stone 
Order No. 01646.030 , 

GRADATION ANALYSIS 

No, 57 Crushed Limestone (Eagle Stone) 
Lab No. 942 

f&tant Passim 
100.0 
100.0 
25.3 
0.2 
0.2 

AS'IM c-33 
Q pecifica- 

100 
95 - 100 
25 - 60 

0 -  10 
0 - 5  

Results 
22.2 

m 
Loss Angeles Abrasion, % Loss ( W e  8) 

#4SW C 3 3  Speclficatlorls 
50 Max. 

Sodium Sulfate Soundness, % Loss 1.83 12 Max. 

Clay Lumps ,% 

70 Min. 

1.0 Max. 

Unit Weight, PCF 99.6 

.- Cod & Lignite, % 0.0 

0,o 

0.0 I 0.0 (a1 other classes of concrete) 

soft Pieces, % 0.0 

Shale 8 Shaley Mat'l, % 0.0 

Lightweight Particles (Sp. Gr. Of 2.40) 0.0 

0.0 Mat1 Finer Than No. 200 SIeve 

Spedflc Gravity 
Bulk Dry 
SSD 
Apparent 

Absorption 

2.04 
2.67. 
2.74 

1.3 

H.C. NUlllNG COMPANY 

/&X/* 
Robert L. House, 
Vlce Presidentbb, Director 

H. C. NUHiff i  COMPMY 
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September 10,2001 
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Project No. 820045 

ON SITE DISPOSAL FACILITY PHASE III - CELL ONE FINAL COVER 
CONSTRUCTION 

FLUOR F'ERNALD SUBC0N"RACT 20103442 **** 
TYPECRIPRAP *** 

Attached is submittal 20103-642-02271-001, -002 documentation. The source of the 
material is: 

New Point Stone Co., Inc 
992 S County Road 800 E 
Greensburg, M 47240. 

IT will be receiving approximately 3200 cubic yards. 

I 

000291 



N E W B O r n  STONE co., mc. 
992 S COUNTY ROAD 800 E 
GREENSBURG, IN 47240 

PHONE (812) 6W2021 FAX (812) 6624088 

-- 4 5 5 4  

September 7,2001 
rl-GorpgFation 
AllPJ: Davld Lock@rd 

RE: Flour Daniel Femald 
. Type C Rip Rap Submittals 

Dear David, 

We subdt the following infodon wilh ward to above IW&M~!~ PtaiSCe 

1. SOURCE- The M u m  ef Ihe Rip Rap is New Point Stone Co., lnc.892 S 
Cauniy Road 866 €, Greensburg, IN 47240. This quarry is located in 
Decatur County in $outheastern Indiana just North ofthe Interstate 74 
Lit no 143. The Rip Rap will be pracessed fram ledge 15 9s 
designated by tlie Iridian4 martmnt af t ra~r ta l ian.  Th8 New Paint 
Quany is designated as source E2536 by INDOT and is a Certified 
&regate Producer (QW). 

2 M€tHOD-Gradation ofthe type C Rip Rap will beachie@d by promdng 
the stone through a Jaw Crusher with an open side retting to -the 
largest sizes to under 18 irk%&. This malerial will then be screerted osw 
a heavy-duty screen to remove fines and approximately 10 inch and 
smaller material. In this manner the material smaller than 6 inches will 
mis t  predominantly of rock spalls 

3. RESULTS- Attached are test results for spec& gravity and 
conduded in accordance w;th MTM C127 

requirements. 
4. CERTIFICATION- Attached is certification that material meb 

I hope kat kse submkls mee! ymr appraval. 

. . Sincerely, 

john a wanstfath, wf&X 
New Point storre Co., Inc. 

Attachments: 

000292 
_r 
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MATENAL CERTIFICATION 

The type C Lmstone Rip Rap h m  the New Point Quarry, New Point 
Stone Co., h. meets the material requirements as specified by Fluor Daniel 
Fernald. In Particular those requirements are: 

1. 
2. 
3. 

Bulk Specific Gravity of at least 2.60 
Maximum absorption of 0.83 per cent. 
Gradation of ODOT Type C Rip Rap, per section 601.07 

September 7,2001 

Ric Fdlenkamp 
INDOT Certified Aggregate Technician 

September 7,2001 
a. i 

John R Wanstrath, Sec-Treas. 

I 

New Point Stone Go., h. 

000293 
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e 
MATERIAL TEST RESULTS { , I  

DATE: September 7,2001 
SOURCE: New Point Quarry Source #2536 
LJDGES 1-5 

--- 4 5 5 4  
. _ .  ...... . . - - .-_- 

TEST PERFORMED: ASTM C127 Absorption 
PROJECT- Fluor Daniel F e d  

ABSORPTION, % = @-A) 1 A X 100 
. . .  

ABSORPTION .458% = 56.5813 - 56.323.5 X 100 
56,323.5 

0002951 
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AGGREGATE BASE 
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Welch Sand arpi Gravel, Inc. 
8953 East Miami River Road 
Cincinnati, OH 45247 

Project No. 820045 

ON SITE DISPOSAL FACILITY PHASE HI - CELL ONE FINAL COVER 
CONSTRUCTION 

FLUOR FERNALD SUBCONTRACT 20103642 

No. 304 STONE 
**** 

*** 
Attached is submittal 20103-642-02271-001, -002 documentation. The source of the 
material is: 

c 

IT will be receiving approximately 950 cubic yards. 
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WELCH 
I 1  S A N D  81 G R A V E L ,  INC.  

10217 COLUMBIA STREET, HARRISON, OHIO 45030-9751 

Scpttmber 13,2001 
I 

- &554 

PHONE (613) 353-3220 
FAX (613) 363-3226 

I.T. Corporation 
P.0, Box 547 
Roea, OH 45061 

Atln: DweLockerd 

Dear Daw: 

Please be advised that Welch Sand & c)ravel'~ submittal given to your company on 
September 13, 2001, for the Femald OSFDF CclI 11 Pmjcct ia a gradation andysi.. for 
ODOT 304 -to. Welch win be supplying this 304 product from our Ross location to 
thie ceIl project. 

If there are any questiom on thie ODOT gradation, please call as 8oon as possfile. 

Gene Gillapie 
Manager, Aggregate Sales 

Genonl Plant & Sal08 OMce: 8963 E m t  MIami Rlver Rd., ClncinnrW, Ohlo 45247-2232 

000308 
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EMBEDMENT FILL 

000302 
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ON-SITE DISPOSAL FACILITY (OSDF) 
(PHASE III) CELL 1 FINAL COVER 

CONSTRUCTION PROJECT 
*** 

CELL 1 FINAL COVER CONSTRUCTION 

Supplier Submittal 

Embedment Fill Material 
Sections 02215-1.04.A 

REVISION 1 
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Sleve Size 
3/8" 
No. 4 
No. 8 
No. 16 
No. 30 
No. 50 
No. 100 
No. 200 

Wa$on Gravel Inc. 
Lab Testing for 2000 
Order No. 08947.016 

GRAD AT1 ON ANALYSIS 

Source: Ross (Sand) 
Lab No. 104 

Percent Passing 

E: 
\::: 

94.2 
74.0 

. .  
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ODOT 703.02 
Specificatlons 

100 
95 - 100 
70 - 100 
3a - a0 
18-60 
5 - 30 
1 - 1 0  
0 - 5  

AGGREGATE CHARACTERISTICS 

- Item R e s u b  ODOT 703 Specifications 
Sodium Sulfate Soundness, % Loss 2.41 12 Max. 

@ y n i c  impurities Plate <1 Plate Ill 

Silt, % (Finer than #200 Sieve) 0.6 

2.60 
2.65 

Specific Gravity 
Bulk Dry 
sso - 
Apparent 2.72 

INFORMATION ONLY 

Absorption 1.6 

H.C. NUITING COMPANY 

Robert L. House, 
Vice PresidenVLab. Director 
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- 4554 
I -- GEOSYNTEC CONSULTANTS - 

LOCATION: FERNALD. OHIO PROJECT NO:,=, TASK NO.: 04' I 
DESCRIPTION: p h s c  a DATE: 19 day,-. month m, year 
SOURCE: 04 * S ; k  QA ID: K .  

- 
FIELD MOISTURE CONTENT - ASTM D 2216 QA ID: p k  

I I I I I 

MATERIAL TYPE: @/ SUBGRADE / SUBBASE / CLAY / OTHER: 

7. COMPACTION: 9s MOISTURE CONTENT RANGf: 

(mu ONE) 

f- 37. 
TEST LOCATION: Coh+U&rbW /c\r/t?fl .. /Ig&/ / TEST NO.: W k s  L C w r k l , L & f  -9  

WT. OF TARE NO. lo( WT. OF WATER = P-0 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A CYLINDER NO. O/-2,VOLUME(') (cf) D WEIGHT OF WET SAMPLE = 9-C 

B WEIGHT OF SAMPLE & CYLINDER (Ibs) E WET UNIT WEIGHT = D/A 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OQ03rSg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (fbs! . .  W?. . 

(fbs! . . I33 4 Y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 5 . W .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

C WEIGHT OF CYLINDER 

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  

%EoSmTEC b S U L T A N T S  F t E  NO, 2-18-ODc 

1.33 F DRY UNIT WEIGHT = E/I:l+(T/lW)](pCf) //y,3 

p 

0 

WT. OF WET SOIL k TARE (gams) 3G1.0 s WT. OF DRY SOIL = 0-0 (grams) 34.3 ' 

WT. OF DRY SOIL & TARE (grams) 3 / @ b &  T MOISTURE CONTENT = (R/S)XlOO (4;) /6 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. 



- -- GEOSYNTEC - 
\ 

DETERMINATION OF DENSITY (DRIVE CYLINDER) (ASTM D 2937) 

B 

C 

D 

- - 
PROJECT ON-SITE DISPOSAL FACILITY (OSDF) 

F 

G PERCENT COMPACTION = F\L 

DRY UNIT WEIGHT = E/[l+(T/lOO)](pcf) /<!,.s WEIGHT OF SAMPLE & CYLINDER 

WEIGHT OF CYLINDER 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .!IPS?. 583.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(Ibs) I:.34?. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WEIGHT OF WET SAMPLE = B-C (IbS), .q,,q,z PASS\FAIL . . . . . . . . .  . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PROJECT N O . : & ? L L ,  TASK NO.: o g  I 
DATE: & day.+, month .&. year DESCRIPTION: 

TEST NO.: 4hhL Lw %2 - 
{SPECIFICATION REQUIREMENTS: 

5%:7. R WT. OF WATER = P-Q 
(grams!. .I$ +.. 

0 WT. OF TARE NO. - 33 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(grams) 3TJj. p WT. OF WET SOIL & TARE (grams) 4t.3 s WT. OF DRY SOIL = Q-o 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

MATERIAL TYPE: o)/ SUBGRADE / SUBBASE / CLAY / OTHER:* !durn 
(ClRLCLE ONE) 

% COMPACTION: q5% MOISTURE CONTENT RANGE: -t ' 2  

<Q 

FDT LOCATION: A &36 FDT TEST NO.: b C m * W  $ e%? / A-38 
h U  

(FIELD TEST DATA - ASTM D 2937 QA ID: @ 
I 

WT. OF DRY SOIL & TARE (grams) 402.6 T MOISTURE CONTENT = (R/S)X100 (%> 9.8 J 

WET UNIT WEIGHT = D/A (W .I.. r33.q . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . .  

. . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  . .  

I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .[ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  

000345 I 
%EO SYNTEC CoNsULTANTs FiLE NO. 2-18-DDC CHECKED BY: SHEET NO. 



-- - --L GEOSYNTEC CONSULTANTS 
J\ 

DETERMINATION OF DENSITY (DRIVE CYLINDER) (ASTM 0 2937) * .! (PROJECT ON-SITE DISPOSAL FACILITY (OSDF) 

FLUORFERNALD 

LOCATION: FERNALD, OHIO 

DESCRIPTION: 

PROJECT NO.@- TASK NO.:.&. 

D A T E : e ,  day&? month too/ year 
TEST NO.: --GA - All+ &e ?.! ) 

~~~ ~ 

(SPEC1 F I CATION REQUIREMEN TS: 

MATERIAL TYPE: SUBGRADE / SUBBASE / CLAY / OTHER: I@ wdau A @/ (URLCLE ONE) 

% COMPACTION: q s  MOISTURE CONTENT RANGE: 

FDT LOCATION: @ f i  -6 I FDT TEST NO.: A- 6 1  

A 

B 

C 

D 

CYLINDER NO. VOLUME(') (c f) 

WEIGHT OF CYLINDER (Ibs) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WEIGHT OF SAMPLE & CWNQJ&7$!bs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 6 J . &  ..t .&. . . . .  
WEIGHT OF WET SAMPLE = B-C (Ibs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

QA ID: 77c E 
E 

F 

G 

( I b s )  /443p. WET UNIT WEIGHT = D/A 

DRY UNIT WEIGHT = E/CI+(T/100)] (pcf),  I 24.t/# 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

o WT. OF TARE NO. 3/ (grams) 8.30 R WT. OF WATER = P-Q (grams) 5-3 .3  

p WT. OF WET SOIL & TARE (grams) 52S,,$, S WT. OF DRY SOIL = Q-0 (grams) y6Q 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
/ 

NOTE DRIVE CWNDER VOLUME IS OBTAINED B Y  MEASURING THE HEIGHT AND DIAMETER, OF FOUR EQUALLY SPACED 
POINTS, TO AN ACCURACY OF 0.01-in.. AND CALCULATING VOLUME USING AVERAGE HEIGHT AND DIAMETER. 

< Q  

0. ' f FIELD MOISTURE CONTENT - ASTM D 2216 

(grams) 'tq2.C T MOISTURE CONTENT = (R/S)X100 (x> //- r; WT. OF DRY SOIL & TARE 

(PROCTOR TEST DATA: [L] MAXIMUM DRY UNIT WT. 128.7 (pcf) OPTIMUM MOISTURE CONTENT t<d (3 
r 

COMPARISON WITH NUCLEAR GAUGE - ASTM D 2922 AND D 3 0 1 7  QA ID: PLg 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  FDT WET UNIT WT. .(pcf)l. 

. . . . . . . . . . . .  . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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LOCATON: FERNALD. OHIO PROJECT N O . : ~ L  TASK NO.:-, 

DESCRIPTION: DATE: day& month k year 
-I 

A 

B 

C 

D 

MATERIAL TYPE: @ SUBGRADE / SUBBASE / CLAY / OTHER: ~ ~ & * * .  LA" p p  
I 

c 
MOISTURE CONTENT R M E :  - 3% 

(amcLE ONE) 

Z COMPACTION: 

CYLINDER NO. 41 - ZVOLUME(') (cf) 0,0333 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .z&3.?; . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  WEIGHT OF SAMPLE & CYLINDER (gs),.-,.y,i . .  
WEIGHT OF CYLINDER (Ibs) 1 , 3  3 
WEIGHT OF WET SAMPLE = 8-C 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

( lbs) ,  , ?!.sa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FDT LOCATION: . A - 8 ,  FDT TEST NO.: I 
1 E 

F 
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WET UNIT WEIGHT = D/A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
DRY UNIT WEIGHT = E/[l+(T/lOO)](pcf) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0 

p 

. . . . . . . . .  

WT. OF TARE NO. - 1% (grams) 8- 36 R WT. OF WATER = P-Q (grams) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.4 

WT. OF WET SOIL & TARE (grams) 3' 3.3 s WT. OF DRY -SOIL = 0-0 (grams) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . .  
I 

Q 

NOTE: DRIVE CWNDER VOLUME IS OBTAINED BY MEASURING THE HEIGHT AND DIAMETER, OF FOUR EQUALLY SPACED 
POINTS, TO AN ACCURACY OF 0.01-in., AND CALCULATING VOLUME USING AVERAGE HEIGHT AND DIAMETER. 

QA ID: fly/O& I (FIELD MOISTURE CONTENT - ASTM D 2216 

.T WT. OF DRY SOIL & TARE (grams) 3 2 Z . f )  T MOISTURE CONTENT = (R/S)X100 (%> 
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CLAY CAP DRIVE CYLINDER 
TEST RESULTS 

000458 



LOCATION: FERNALD, OHIO 

DESCRIPTION: Qh4-u 277- 
PROJECT N .-,TASK NO.:bVJ 

DATE: .& day&. month -%!! year 

MATERIAL WE: n u  / SUBGRADE / SUBBASE / O T H E R : ~ @ ~ ~ A - C ~ - ~  &t GA 
(CIRLCLE ONE) 

Z C O M P A C T I O N : s 9 5 x  

FDT LOCATION: FDT TEST NO.: 

MOISTURE CONTENT RANGE:'&% - '- 

E 

F 

G 

FIELD TEST DATA - ASTM D 2937 
A I CWNDER N O . a - 3  VOLUME(') (cf) I" -@33 Y 6  WET UNIT M I G H T  = D/A 138.1, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DRY UNIT WEIGHT = E/r:l+(T/lOO)] (pC.f). ./ajsg. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  I. . . . . . . . .  I 
B 

. . C .  . .  

WEIGHT OF SAMPLE & . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.$y-fi@. . .:;;!; ~. . L C ; ? ~  
.FIGHT. of .  C.n'N.DER.. .61.?$.p . . . . . . . . . .  .[!?! . 

D I WEIGHT OF WET SAMPLE = B-% (Ibs) 1 ' / , b t l  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . 2 & . & 9 . . . . . . . . . . . . . . . . . . .  

0 W l .  OF TARE NO. %K (grams) 83 R w. OF WATER = P-0 (grams) 6 3.0 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1. .? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .$7se*.Y 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

p WT. OF WET SOIL & TARE (grams) s WT. OF DRY SOIL = Q-0 (grams) 

<Q 

NOTE: DRIVE CYLINDER VOLUME IS OBTAINED B Y  MEASURING THE HEIGHT AND DIAMETER, OF FOUR EQUALLY SPACED 
POINTS, TO AN ACCURACY OF 0.01-in., AND CALCULATING VOLUME USING AVERAGE HEIGHT AND DIAMETER. 

WT. OF DRY SOIL & TARE (grams) FQB, 7 T MOISTURE CONTENT = (R/S)X100 13 y, \ *' 

OISTURE. COP?ENT. =. .T. - .v. . . . . . . . . . . .  

. Y.? .v. . . . . . . . . . . . . . . . . . . . . . . .  (PC!) . 

DELTA DRY UNIT WT. = F - V 

( PROCTOR TEST DATA: [L] MAXIMUM DRY UNIT W. (pcf) OPTIMUM MOISTURE CONTENT (Z$ 

.+?e . . .  . . . . . . . . . .  ..(?I. ?%.y 
.P'iF,. 1. . .  v. . . .  .FO . . . . . . . . . .  (P.. cf) . . . . . . .  r . .  7 . 

6 *'/T 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I . . . . . . . . . . . . . . . . .  1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  
000459 

OGEOSYNTEC CONSULTANTS nu NO. 2-~S-DDC CHECKED BY: SHEET NO. L O F -  I 



- - 4 5 5 4  
FLUORF!ERNALD 8 )  

- -- GEOSYNTEC CONSULTANTS - I 

MATERIAL W E :  FILL / SUBGRADE / SUBBASE /<=2 O M E R : @ W ~ t % t & d  C L  CAP 
(CYRLCLE ONE) 

% COMPACTION: MOISTURE CONTENT RANGE: 4 3 %  
%h-/.) *-fl/p FDT TEST N O . : S  .c 5/ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  FDT WET UNIT WT. 

DELTA DRY UNIT WT. = F - V 

1/. . . .  .FDT. DRY. UNIT .K. . . . . . . . . . . . . . . . .  (pcf). . . . . . . . . .  J 2 2 . P  
F o r  * s - 51 

0 1 

COMMENTS:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .?.?. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  000460 . . .  

%EO SWTEC CbNsULTANTs FN NO. 2-18-DOC 



LOCATION: FERNALD, OHIO PROJECT N O . k Q I ) V /  TASK N O . : . " Y J ~  

DESCRIPTION: e hA5e DATE: 1 day& month 'Loot year 

~~~ ~ ~~ 

PROCTOR TEST DATA: [L] MAXIMUM DRY UNIT WT. (pcf) OPTIMUM MOISTURE CONTENT 

MATERIAL WE: nu / SUBGRADE / SUBBASE / @/ 0 m E R : ~ m t  A Lied' . 0Lw CAB 
(am- ONE) 

Z COMPACTION: z75z 4 
FDT LOCATION: B- B S  [SGFL-QG~ FDT TEST NO.: 'a-B5 

MOISTURE CONTENT RANGE: +afe3% ddpa 

OF TARE NO. - (grams) 8 . 3  R WT. OF WA (grams) 62.74 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 I 

p WT. OF WET SOIL & TARE (grams) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(grarn.s)fg \Q 
WT. OF DRY SOIL & TARE 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

pJ.8 S (grams) g ?Jbl DRY SOIL = 0-0 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $77 T MOISTURE CONTENT = (R/S)X100 1 -$. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I I 

I .  M ASTM D 2922 AND D 3017 QA ID: 
U FDT MOISTURE CONTENT 12 . .  = .T.-. .u.. . . . . . . . . .  F.&. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .(%. .. ..%a 

. . . . . . . . . . . . .  .(pcf2. .I. 36,): . .  Y. . . .  .FDT. DRY. VY!: .?:. . . . . . . . . . . . . . . . .  b.. cf) . . . . . .  / I? .: CJ . .  . .  

DELTA DRY UNIT WT. = F - V -/Z F o r  zL B-85 
COMMENTS: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 000461 I 
%EO SYNNTEC CONsULTANTs FILE NO. 2-18-DDC 

CHECKED BY: 4!!@ SHEET NO. L O F I  



LOCATION: FERNALD, OHIO PROJECT NO.:-- TASK NO.:--, 

DESCRIPTION: 4 DATE: .a, day& month year 
I 

FDT L O C A T I O N : & - * + .  FDT TEST NO.: 3 

NOTE: DRIVE CYLINDER VOLUME IS OBTAINED BY MEASURING M E  HEIGHT AND DIAMETER. OF FOUR EQUALLY SPACED 
POINTS, TO AN ACCURACY OF 0.01-in.. AND CALCULATING VOLUME USING AVERAGE HEIGHT AND DIAMETER. 

1 

. . . . . . . . . . . . . . . . . . . . . .  

I. 

(PROCTOR TEST DATA: [L] MAXIMUM DRY UNIT WT. (z*d (pcf) OPTIMUM MOISTURE CONTENT/23 -9  (a 

MATERIAL MPE: FILL / SUBGRADE / SUBBASE / G-,&=-= a+ h"[e 
( C I R L N  ONE) 

% COMPACTION: 95 % MOISTURE CONTENT RANGE: 0 2 A az 2 

. .  DELTA .MP!SN.RE. c.0 

. . . . . . . . . . . . . . . . . . . . .  FDT WET UNIT WT. 

It .?. 
(PFf) .  .?3.9:3. 

DELTA DRY UNIT WT. = F - V 3.8 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  

. . .  !J. . . .  .FDT. MO!SNRE .CONTENT . . . . . . . . . . . .  .(%. . .  r2.'l ./ 13. . . .  y 
. . v . .  . .FDT. DRY. !J.Y?.??:. . . . . . . . . . . . . . . .  .b., cf) . . . . . . .  I20 f.. 5 

F D r  0.3 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ooo462'. . . . .  a 
n / 

%EOS'rHTEC CONSULTANTS flu NO. 2-18-DDC SHEET NO. 



- 4554 

MATERIAL TYPE flLL / SUBGRADE / SUBBASE / @' OTHER: 
(URLCLE ONE) 

Z COMPACTION: 9 Y 7 .  MOISTURE CONTENT RANGE: 0 70 f 3 %  

( 3 L  tt 

f 7 /  \ 

A 

8 

C 

D 

- 
FLUORFERNALD ' 

- -- GEOSYNTEC CONSULTANTS 1- 

CYLINDER NO.-, VOLUME(') (cf) 

. . . . . . . . . . . . . . . . . . . .  .&.? 68.2.. . . . . . . . . . . . . . .  
WEIGHT OF CYLINDER (Ibs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b. l r )  .a.r . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WEIGHT OF SAMPLE & CYLINDER (Ibs) 

WEIGHT OF WET SAMPLE = 9-C (Ibs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DETERMINATION OF DENSITY (DRIVE CYLINDER) 

LOCATION: FERNALD, OHIO 

(ASTM D 2937) 
RO JECT ON-SITE DISPOSAL FACILITY (OSDF) 

PROJECT NO.- TASK NO. :~oy . / ,  

DESCRIPTION: P hA se 7TT DATE: d- d o y h  month ?=, year 
ST NO.: P/2 cc-< 

/SPECIFICATION REQUIREMENTS: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !!bs!. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WET UNIT WEIGHT = D/A 

DRY UNIT WEIGHT = EA1 +(T/100)I ( ~ c f ) .  
. !y/l I i . !z,y: $. 

'5 %>?. o w. OF TARE NO. 'a/2. (grams) g.33 R w. OF W A E R  = P-Q (grams) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(grams) 3.Y?.?/ p WT. OF WET SOIL & TARE (grams) 267.b6 s WT. OF DRY SOIL = Q-0 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

- 
E 

F 
G 

. . . . .  

. . . . .  

. . . . .  

. . . . .  

Q 
\ 

QA ID: ) 

WT. OF DRY SOIL & TARE (grams) 2 ~ 6 ~ 3  T MOISTURE CONTENT = (R/S)X100 (% /?,>-,,$ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I ............................................ . . . . . . . . .  J 
\ I I I I I / 

COMPARISON WITH NUCLEAR GAUGE - A S W  D 2922 AND D 3017 QA ID: 
. . . . . . . . . . .  . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  COMMENTS:, , . , . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ooo463 . . . . . . . .  

%EOSYNEC CONSULTANTS flu NO. 2-18-DDC CHECKED BY: m 



r e=- - -- -- GEOSYNTEC CONSULTANTS ( F L U O R F E d Z D  ” 
I 

. .  8:. 
3 ? G .  
397,y 

I DESCRIPTION: P h s e  X DATE: /sc day& month , ~ Q L  year I 

R WT. OF WATER = P-Q (grams) 4.0;. 4. 
S WT. OF DRY SOIL = 0-0 (grams) 34( I5 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

T MOISTURE CONTENT = (R/S)X100 (a 

MATERIAL TYPE: FILL / SUBGRADE / SUBBASE / w/ OTHER: 
(CIRLCLE ONE) 

6 
.Z COMPACTION: 4 5-70 MOISTURE CONTENT RANGE: 0’ 7 0  3 / !  

FDT LOCATION: A,-+r 3 A&TA s i Q  FDT TEST NO.: 3 -  / Y 6  

(FIELD TEST DATA - ASTM D 2937 QA ID: D L e  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A 

B 

C 

D 

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. .DELTA .MO!SNRS. C.Or?TE.Y?. =. .?. 7. .v . .  . . . . . . . . .  @*Yo,$ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  UNIT WT. .w.. !.?.*./. 

DELTA DRY UNIT WI. = .F - V ‘6.6 

CYLINDER ~0.d1-y VOLUME(’) (cf WET UNIT WEIGHT = D/A . . . . . . . . . . . . . . . . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  kl WEIGHT OF SAMPLE DRY UNIT WEIGHT = EAl+(T/100) ]  (pcf) 129, 

. . . . . . . . . . . . . . . . . . . . .  . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
(Ibs 

. . . . . . . . . . . . . . . . . . . . .  . - . , . r . ,  . .  c.. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  

11.1 
. .  !J.. . .  .FDT. MO!SNRE .CONTENT.. . . . . . . . . . .  .(%. . ./A?.+. 

. . .  v.. . .  .FDT DRY. UNIT .E:. . . . . . . . . . . . . . . . .  (?4. .!+V 
C O T  * 

NOTE: DRIVE CYLINDER VOLUME IS OBTAINED BY MEASURING THE HEIGHT AND DIAMETER, OF FOUR EQUALLY SPACED 

FIELD MOISTURE CONTENT - ASTM D 2216 QA ID:-’ 

POINTS, TO AN ACCURACY OF 0.01-in.. AND CALCULATING VOLUME USING AVERAGE HEIGHT AND DIAMETER. 

0 

P 

Q 
L 

. . . . .  

. . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF WET SOIL & TARE (grams) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF DRY SOIL & TARE (grams) 

( PROCTOR TEST DATA: [L] MAXIMUM DRY UNIT WT. (pcf) OPTIMUM MOISTURE CONTENT 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

_ ~ .  

%EO SYNEC CoNsULTANTS FILE NO. 2-18-DOC CHECKED B Y  SHEET NO. LOFL 



- - -- GEOSYNTEC CONSULTANTS - FLUOR F E ~ A L D  

LOCATION: FERNALD, OHIO PROJECT NO.:64l3 TASK NO.:& q - 1  

DESCRIPTION : S L * z  iz DATE: -& d a y h  month .% year 

.: 

MATERIAL TYPE: FILL / SUBGRADE / SUBBASE / a/ OTHER: 
( a m a  ONE) 

% COMPACTION: Y T - 2  MOISTURE CONTENT RANGE: 0 L 3% 

PROCTOR TEST DATA: [L] MAXIMUM DRY UNIT W.. (pcf) OPTIMUM MOISTURE CONTENT 

1 ASTM D 2922 AND D 3017 QA ID: 
.DELTA. .M!?!SNRE. C.ONEr??. =. . ? . 7  .u.. . . . . . . . .  .p%!:q.. u.. .). .FDT. MO!STURE .CONTENT.. . . . . . . . . . .  .(?) . p 5 . x  
FDT WET UNIT WT. (pcf )  

DELTA DRY UNIT WT. = F - V 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  iqQ-3 V FDT DRY UNIT WT. ( P 4 .  . .I.&?: is. 
6.9 F o r  g - t t t  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

000465 
4 

~~ n t 

"GEO SYNTEC CONSULTANTS FILE NO. z-18-00~ CHECKED W&, SHEET NO. 



- 4 5 5 4  
GEOSYNTEC CONSULTANTS 1 [ FLUOR FERNALD 8 

LOCATION: FERNALD, OHIO PROJECT NO.:&@ W /  TASK NO.:& q- I 
DESCRIPTION: k ) h  h5.C m DATE: 20 d a y h  month ‘Lbo/ year 

‘DETERMINATION OF DENSITY (DRIVE i k N D E R )  (MTU 0 2937) 
i ( P R O J ~ C ~  ON-SITE DISPOSAL FACILITY (OSDF) 

0 

p 

Q 
c 

R WT. OF WATER = P-Q (grams) 3p 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (grams) g.3 @2I 5- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WT. OF TARE NO. - 

(grams) 3/ .r: 7. WT. OF WET SOIL & TARE (grams) 3b2,4 s WT. OF DRY SOIL = 0-0 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF DRY SOIL & TARE (grams) 32q , ;2  T MOISTURE CONTENT = (R/S)X100 (%) /a>’ 
/ 

~ 

\ 

SPEClFl CATION REQUIREMENTS: 5mpk h f e  Aa h @ L C  1200 I 

FDT WET UNIT WT. . ( ~ C t r .  

DELTA DRY UNIT Wf. = F - V 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

MATERIAL MPE: FILL / SUBGRADE / SUBBASE / @ OMER: 
(CmCLE ONE) 

3 

Z COMPACTION: w- MOISTURE CONTENT RANGE: 32 

‘YO: 6. . .  Y. . . .  .FDT DRY. u.Nl.T .V:. . . . . . . . . . . . . . . . .  (F!). . ‘.?.?4 
F D T  * $-IS4 

. . . . . . . . . .  

. . . . . . . . .  
WEIGHT OF CYLIN 

SAMPLE = E-C (Ibs 

NOTE: DRIVE CYLINDER VOLUME IS OBTAINED BY MEASURING THE HEIGHT AND DIAMETER, OF FOUR EQUALLY SPACED 
POINTS, TO AN ACCURACY OF 0.01-in., AND CALCULATING VOLUME USING AVERAGE HEIGHT AND DIAMETER. 

( PROCTOR TEST DATA: [I-] MAXIMUM DRY UNIT WT. 12L(*2 (pcf) OPTIMUM MOISTURE CONTENT 12-0 (Z$ 

COMPARISON WITH NUCLEAR GAUGE - , ASTM 0 2922 AND D 3017 QA ID: 
I ’  

. .DELTA .MOISNRSI. C.Qr?E.WT. =. .T.:. .u.. . . . . . . . .  .l?y$?. I . .  u. . . I .  .FDT. MO!STU!?F.CONTEN.?. . . . . . . . . . . .  .(?I .I. .!Xi2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  o*0466 , .. . . . . .  

@GEOSYNTEC CONSULTANTS  LE NO. 2-la-ODC CHECKED B Y  SHEET NO. 



- - -- GEOSYNTEC CONSULTANTS 1- 

(SPECIFICATION REQUIREMENTS: 

0 

p 

0 
\ 

MATERIAL TYPE R U  / SUBGRADE / SUBBASE / @ OTHER: 

% COMPACTION: 9 rz MOISTURE CONTENT RANGE: c-7 

( a m a  ONE) 

a/ 

(grams) 7, 9 R W. OF WATER = P-Q (grams) sg.2, *Ai l  WT. OF TARE NO. - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

W. OF WET SOIL & TARE (grams) 4 3 ~ 8  s WT. OF DRY SOIL = 0-0 (grams) y&# $2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

l b ' b f l  WT. OF DRY SOIL & TARE (grams) L / ~ ? .  6 T MOISTURE CONTENT = (R/S)X100 (% 

FIELD TEST DATA - ASTM D 2937 QA ID: b E  
A CWNDER NO. E (Ibs) 138 Y WET UNIT WEIGHT = D/A . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . . . .  

DRY UNIT WEIGHT = E/Cl+(T/lOO)](p 8 
. .  F..  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  cf!. . I I J ,  k WEIGHT OF SAMPLE 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WEIGHT OF CYLINDER, 6 /  P.,5>yffl - 
. . . . . .  (Ibs) 

. .DELTA .MOISTURE. C.ONK.~?. E .T. -. .u.. . . . . . . . . .  ? Z b .  . . .  !J. . . .  .FDT. MO!STURE .CONTENT.. . . . . . . . . . .  .(%. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (e.,!? .!,?:.3.. . .  v.. . .  .FD?. DRY. UNIT .v:. . . . . . . . . . . . . . . . .  ('P.!>. 
DELTA DRY UNIT WT. = F - V 

. .  FDT, .WET UNIT WT. 

f o r  

N O E  DRIVE CWNDER VOLUME IS OBTAINED BY MEASURING THE HEIGHT AND DIAMETER, OF FOUR EQUALLY SPACED 

fFIELD MOISTURE CONTENT - ASTM D 2216 QA ID:.-> 

POINTS, TO AN ACCURACY OF 0.01-in.. AND CALCULATING VOLUME USING AVERAGE HEIGHT AND DIAMETER. a. I 

la8 
. .  .%. 

. !.2.9..?. 
B-218 

(PROCTOR TEST DATA: [L] MAXIMUM DRY UNIT WT. (pcf) OPTIMUM MOISTURE CONTENT (%I 

COMMENTS: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

%EOSWlEC CONSULTANTS FIE NO. 2-18-ODC CHECKED By: &-- SHEET NO. 
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- - 
LOCAnON: FERNALD, OHIO 

DESCRIPTION: 

PROJECT NO.&-, TASK NO.: 

DATE: A day-&~mon th o/ year 

D WEIGHT OF WET SAMPLE = B-C (Ibs) q, 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 MATERIAL TYPE: FILL / SUBGRADE 1 SUBBASE / @/ OTHER: c~-&? CpCh ~ CP 
Z COMPACTION: MOISTURE CONTENT RANGE: 0276 3g 

(CIRLCLE ONE) 

0 

I FDT LOCATION: JG&-* FDT TEST NO.: 6 ’ % T O  

8.3. WT. OF TARE NO. - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF WATER = P-Q 

WT. OF DRY SOIL = Q-0 

MOISTURE CONTENT = (R/S)Xl00 (ss> 

(grams) 

(grams) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FIELD MOISTURE CONTENT - ASTM D 2216 

c53& p 

WL. 
/2,,3 / 

p 

Q 
\ 

WT. OF WET SOIL & TARE 

W:OF DRY SOIL & TARE 

(grams) 5&/. 3 
(grams) 492v 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

- 
R 

S 

. . . .  

. . . .  

T - 

RE. C,Qr?5.U?. = .T. 7. .u. . . . . . . . . . .  

. . . . . .  .(P.!). 

DELTA DRY UNIT WT. = F - V 

.$ u FDT MOISTURE CONTENT 11.5 fi. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .m. ... .A% 
.!“rO,.?. . . .  v. . . .  .TT. DRY. !I?!? .Y.. . . . . . . . . . . . . . . . .  

- 1 ,? FO-r  n- z,-o 

PROCTOR TEST DATA: [L] MAXIMUM DRY UNIT WT. (pcf) OPTIMUM MOISTURE CONTENT (73 

. . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .................... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  
I . . . . . . . . . . . . . . . . . . . . . . .  I a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  ooo468.. . 

SHEET NO. %EOSYNTEC CONSULTANTS FILE NO. 2-18-DOC CHECKED BY: 



- 1 
--L GEOSYNTEC CONSULTANTS I - 

DETERMlNATlON OF DENSITY (DRIVE CYLINDER) 

LOCAiON: FERNALD, OHIO 

(ASTM 0 2937) 
f P R O J E C ~  ON-SITE DISPOSAL FACILITY (OSDF) 

PROJECT NO.:-- TASK NO.: 0 cl*/ 

/ DATE: 2 day>+, month &&f year >Q&- J DESCRIPTION: P h4s C i P  
TEST NO.: c T f i  q$?/ p&’/e $ A M A L L @  / b /?&,,I w u /  - -  

(SPECIFICATION REQUIREMENTS: 

MATERIAL TYPE: FILL / SUBGRADE / 

Z COMPACTION: 4 5- MOISTURE CONTENT RANGE: . 

SUBBASE / &/ OTHER: 
(CIRCCLE ONE) 

FDT LOCATION: A)&- %6& k,*f FDT TEST NO.: R - Z Z /  
r - FIELD TEST DATA - ASTM 0 2937 QA ID: 

. . . . . . . . . . . . . . . . . . .  CYLINDER ~oTf-7 . . . . . . . . .2760,.  VOLUME(’) 3?* (Cf)  d9fr E WET UNIT WEIGHT = D/A A (Ibs) 137.d . . . . . .  ? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B 5.9: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  118.7 (Ibs) - F DRY UNIT WEIGHT = E/[l+(T/lOO)](pcf) WEIGHT OF SAMPLE & CWNDER 

. . . . . . .  . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C .“!GHT. .OF. CT’NDER. .diet?! .+. (Ibs) G 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  q:, 6 / D WEIGHT OF WET SAMPLE = 9-C (Ibs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NOTE: DRIVE CWNDER VOLUME IS OBTAINED BY MEASURING THE HEIGHT AND DIAMETER, OF FOUR EQUALLY SPACED 

(FIELD MOISTURE CONTENT - ASTM D 2216 QA ID: Du/d’ 
POINTS, TO AN ACCURACY OF 0.01-in., AND CALCULATING VOLUME USING AVERAGE HEIGHT AND DIAMFTER. 

0 WT. OF TARE NO. - ww6 (grams) R WT. OF WATER = P-Q (grams) 

p WT. OF WET SOIL & TARE (grams) 5 9 : 6  S WT. OF DRY SOIL = 0-0 (grams) fs/. I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .8 I .3. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .II!2 . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
p- .I’ 

(grams) ! ‘1 l ,y  T MOISTURE CONTENT = (R/S)X100 (% [$. g, \Q 
WT. OF DRY SOIL & TARE 

~~ ~ ~ ~~~~~~~~~ 

( PROCTOR TEST DATA: [L] MAXIMUM DRY UNIT WT. (pcf) OPTIMUM MOISTURE CONTENT -3 
r 7 

COMPARISON WITH NUCLEAR GAUGE - ASTM D 2922 AND D 3017 QA ID: < 

I .  .DEL?!! .MOISTURE. C.Or?R.V?. =. .T. 7. . v . .  . . . . . . . . . .  .p*.S. . .  !J.. . .  FDT. ??O!STU!?E .CONTENT.. . . . . . . . . . .  .(?I.. .sfl!:E 
FDT ,WET. UNIT w. pcf) 136 1 . . . . . . . . .  I 186 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .( . . . . . . . . . . . . . . . . .  v. . . .  .For DRY. UY!? .v: . . . . . . . . . . . . . . . . .  w>. 
DELTA DRY UNIT W. = F - V F o r d  &&8/ 

COMMEN TS: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

%EOSYNEC CONSULTANTS FILE NO. 2-1t3-00~ CHEWED BY: 



I - 

LOCATION: FERNALD, OHIO 

DESCRIPTION: 

PROJECT NO.:-,TASK NO.: 48 I 
DATE: 13 day=* month o/ year 

-- - I GEOSYNTEC CONSULTANTS 

MATERIAL W E :  FILL / SUBGRADE / SUBBASE / CLAY / @ c d ,  [w 
% COMPACTION: 95% MOISTURE CONTENT RANGE: 

(CIRLCLE ONE) o& A 3 -a/ 

CYLINDER NO. 01- 6 VOLUME(') (cf) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WEIGHT OF SAMPLE & CYLIND%'3.@S) , 

WEIGHT OF CYLINDER Cg- (Ibs) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WEIGHT OF WET SAMPLE = B-C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !!bs!. 

1 FDT LOCATION: 6 4  7& /ez&uL FDT TEST NO.: 

0.033s . . . . . . . . . . . .  

. .5,,76 
I . 3 J  

. .?.?.Z 

F 
FIE - 
A 

8 

C 

D 

. . . . .  

. . . . .  

. . . . .  

. . . . .  
L 

E 

F 

G 

(Ibs) /3/ 9c 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .//.s..g. 

WET UNIT WEIGHT = D/A 

DRY UNIT WEIGHT = E/[l+(T/lOO)](pcf) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

QA ID: 7 0  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

o 

p 

0 

w-r. OF TARE NO. .LE (grams) g3 R W. OF WATER = P-Q (grams) ?(,I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF WET SOIL & TARE (grams) 362.7 s WT. OF DRY SOIL = 0-0 (grams) a 3 3  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF DRY SOIL & TARE (grams) 33\,6 T MOISTURE CONTENT = (R/S)X100 (%) 13.9 

NOTE: DRIVE CYLINDER VOLUME IS OBTAINED BY MEASURING THE HEIGHT AND DIAMETER, OF FOUR EQUALLY SPACED 
POINTS, TO AN ACCURACY OF 0.01-in., AND CALCULATING VOLUME USING AVERAGE HEIGHT AND DIAMETER. 

( PROCTOR TEST DATA: [L] MAXIMUM DRY UNIT wT. (pcf) OPTIMUM MOISTURE CONTENT (%] 

. . . . . . . . . . . . .  

. . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  

. . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  

] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

\ n d 
~ 

%EO S W E C  CoNWLTANTs FILE NO. 2-18-DDC CHECKED BY: SHEET NO. -Of , 
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- - I GEOSYNTEC CONSULT ANTS^ I FLUOR FERNALD 6 I 
LOCATION: FERNALD, OHIO PROJECT NO.&-, TASK NO.: D vsf 

r h 4 5 e  i? DATE: 7 day.& month ,* year - DESCRlP TION: 

4 

NOTE: DRIVE CYUNOER VOLUME IS OBTAINED BY MEASURING M E  HEIGHT AND DIAMETER. OF FOUR EQUALLY SPACED 
POINTS, TO AN ACCURACY OF 0.01-in.. AND CALCULATING VOLUME USING AVERAGE HEIGHT AND DIAMETER. . 

MATERIAL TYPE: FILL / SUBGRADE / SUBBASE / CLAY / 

9, COMPACTION: 72% MOISTURE CONTENT RANG€: - 
(CtRLC2.E ONE) 

1 

(grams) fd.. 0. 

p WT. OF WET SOIL & TARE (grams) 553. I s WT. OF DRY SOIL = 0-0 (grams) ' 1  q q  

0 WT. OF TARE NO.'! (grams) $, I R WT. OF WATER = P-Q 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

L O  

COM4ENTS: . . . . . . . . . . . . . . . . . . . . . . .  I 

WT. OF DRY SOIL & TARE (grams) 4$"2Jl T MOISTURE CONTENT = (R/S)Xl00 2e, (J, ,?~ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ASTM D 2922 AND D 3017 QA ID: 
i '  . .DELIA .MOISNRE. COMF.WT.=. .T.z .u.. . . . . . . . . . . . .  s...'r. . .  u . .  . . F T .  MO!STURE.CONTENT.. . . . . . . . . . .  .m.. . .  !.? 

. .  FT. %?.UNIT .v:. . . . . . . . . . . . . . . . . . . . . .  .(P.!). .I.!$: .P . .Y . .  . .  .FDT. PRY. UYT .F:. . . . . . . . . . . . . . .  .A?. cf) . . . . . . . .  ' 1 # Y o . ?  

DELTA DRY UNIT W. = F - V .5 F P r  * c - g ' l  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  e! 
-', . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 

000512) n 
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I GEOSYNTEC CONSULTANTS 

. I  'DETERMINATION OF DENSITY (DRIVE &JNDER) (ASTM 0 2937) 

I FLUORFERNALD 8 I 
. I  . 

PROJECT ON-SITE DISPOSAL FACILITY (OSDF) 

(!bs!. I!!Z$.? . . .  .I.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A CWNDER NO.$$!!$!!. VOLUME(') cf) E WET UNIT MIGHT = D/A . . . . .  I.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .<. .. 

DESCRIPTION: #t CAP ConsSfU C A !  DATE: - 2 day& month =(year 
TEST NO.: V L D P 3  

B 

C 

D 

{SPECIFICATION REQUIREMENTS: 

MATERIAL TYPE: FILL / SUBGRADE / SUBBASE / CLAY / 

% COMPACTION: 92 7 0  
(aRtaE ONE) 

MOISTURE CONTENT RANGE: y?% q p h 3  

WEIGHT OF SAMPLE & CYLINDER !!bs!. .s, /.y F DRY UNIT WEIGHT = E/Cl+(T/lOO)](pcf) 64-/ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WEIGHT OF CYLINDER (Ibs) /, 3 s  G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
M I G H T  OF WET SAMPLE = E-C (lbS).3.,7.9. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

V I FDT LOCATION: c*?F/  S & € & G l  FDT TEST NO.: c-77 I 

o WT. OF TARE NO. .-+L (gromsj g!3 R WJ'. OF WATER = P-Q (grams) 6j?6 
s WT. OF DRY SOIL = 0-0 (grams> 223.7 (grams) 3&t .8 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 

p WT. OF WET SOIL & TARE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Q WT. OF DRY SOIL & TARE (grams) ggJ5 T MOISTURE CONTENT = (R/S)X100 ( x )  3/. /, 

( PROCTOR TEST DATA: [L] MAXIMUM DRY UNIT w. 116.6 (pcf) o P n M u M  MOISTURE CONTENT / S  3 (%) 

8* . . . . . . . . . . . . .  .4. . .  5.1. . . .  .??. !!?!SFRE .CONTENT . . . . . . . . . . . .  .w. .22! .7 
. .(P.!>. .)/L'Z. . .  Y.. . .  .??. DRY. ur?!? .v:. . . . . . . . . . . . . . . . .  (P.. cf) . . . .  94 J . .  7 . .  

DELTA DRY UNIT W. = F - V - S . b  F P T  * C J 3  
. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  COMMENTS: 

........................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.................................. .................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

...................... 01 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

..................................................................................................... r ...... I * .J  



LOCAnON: FERNALD, OHIO PROJECT NO.:-, TASK N O . : b q /  
DESCRIPTION: PAM e ' Z  DATE:= d@&mon th ZEQL, year 

o w. OF TARE NO. d3-0 (gramsj t, R WT. OF WATER = P-Q (grams) $5  9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

p WT. OF WET SOIL & TARE (grams) s WT. OF DRY SOIL = 0-0 (grams) 0r.6 
. . . . . . . . . . . . . . . .  ............................. .%?..&. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .!.. ..... 

<Q 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .I 

WT. OF DRY SOIL & TARE (grams) 13.7 T MOISTURE CONTENT = (R/S)X100 (%) 15.2.. I*'' 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

' COMPARISON WITH NUCLEAR GAUGE - ASTM D 2922 AND D 3017 QA ID:-.DCC' 
. . . . . . . . . . . .  . . . .  . .  . . .  . .DELTA .MOISTURE. C0WE.W. =. .T .  - .u. . . . . . . . . . . . . . . .  1 . 5  

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  F T .  WET UNIT WT. . . . . . . . . . . . . . . . .  (pcf) V FDT DRY UNIT WT. (P.. cf) . . . . . . . . . .  I 2  9 ? 
DELTA DRY UNIT WT. = F - V 9v7 F o r  '. 5 3  

COMMENTS: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

!J. .FT. MO!STURE .CONTENT .(?4. !!*.?. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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-- 1 GEOSYNTEC CONSULTANTS~ I FLUOR FERNALD a I 
LOCATION: FERNALD, OHIO PROJECT NO.:&-, TASK NO. :&L 
DESCRIPTION: DATE: day&& month- year 

o w. OF TARE NO. ?!A (grams) 7,. 9 R WT. OF WATER = P-Q (grams) 11 Y . 2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

p WT. OF WET SOIL & TARE (grams) L/@ 5-' s WT. OF DRY SOIL = Q-o (grams) 9 o F, </ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

j/ 1 MATERIAL TYPE: FILL / SUBGRADE / SUBBASE / CLAY / Ad&@ 

% COMPACTION: q 2  % MOISTURE CONTENT RANGE 

(CTRLCLE ONE) 

FDT LOCATION: C-S2 /&I c;.p FDT TEST NO.: c -sa I 

<Q 

. . . . . . . . .  

NOTE: DRIVE CYLINDER VOLUME IS OBTAINED BY MEASURING THE HEIGHT AND DIAMETER. OF FOUR EQUALLY SPACED 
POINTS, TO AN ACCURACY OF 0.01-in., AND CALCULATING VOLUME USING AVERAGE HEIGHT AND DIAMETER. 

WT. OF DRY SOIL & TARE (grams) 715.3 T MOISTURE CONTENT = (R/S)XlOO (% I ( ,  1 J,,, 

4.1 

127. )- 
O!S?!J.RSI. C.Qr?K.UT. =. .T. -. ,u. . . . . . . . . . . . . . . .  !!! . . .  !J. . . .  .FDT. MO!STURE .CONTEIJ.? . . . . . . . . . . . .  .(?I. . ./. . .  

. . . . . . . .  .(PC!). . .I?.!! 3. . .  Y. . . .  .FDT, DRY. !!!IT .w: . . . . . . . . . . . . . . . . .  (pcf2.. . . . .  

DELTA DRY UNIT WT. = F - V -I%\ F p r  d 

C0MMEb-J TS: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ooos,'15 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 

'GEoSmm CoNsULTANTs FILE NO. 2-18-DDC CHECKED By: SHEET NO. 
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1 -- GEOSYNTEC CONSULTANTS FLUORFERNALD A=- 

'L 

. .  
WT. OF TARE NO. R W. OF WATER = P-Q 

. . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  . i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(grams) H4 p WT. OF WET SOIL & TARE (grams) yl% s W. OF DRY SOIL = 0-0 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

\ Q  WT. OF DRY SOIL & TARE (grams) 

(PROCTOR TEST DATA: [L] MAXIMUM DRY UNIT WT. !15.d (pcf) OPTIMUM MOISTURE CONTENT j 6*  c/ (3 
'267.9 T MOISTURE CONTENT = (R/S)X100 15q J 

. . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .(P.!) . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  COMMENTS:, , 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

000533, 

Q~~~~~~~ CONSULTANTS FIE NO. 2-10-DDC CHECKED B Y  SHEET NO. .+-k- 



I - I I  

LOCATION: FERNALD, OHIO PROJECT NO.:@&/. TASK NO.: oc/./ 
DESCRIPTION: - DATE: -J& day& rnon t h  m y e a r  

-- I GEOSYNTEC CONSULTANTS I I 

(gram *) 33, . .  
o WT. OF TARE NO. .A (grams) %,\ R WT. OF WATER = P-Q 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

p WT. OF WET SOIL & TARE (grams) @7!4 s WT. OF DRY SOIL = 0-0 (grams) 5.3.0 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I 

\Q 

FLUORFERNALD I 

WT. OF DRY SOIL & TARE (grams) ~ 6 1 . \  T MOISTURE CONTENT = (R/S)X100 ( Z )  15 I 
/ 

@‘DETERMINATION OF DENSITY (DRIVE i k N D E R )  (ASW 0 2937) 
I YpROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

/ SUBGRADE / SUBBASE / CLAY / OTHER: 

MOISTURE CONTENT RANGE: 

MATERIAL TYPE: 

Z COMPACTlON: - 
(URLCLE ONE) 

. . . . . . . . . . . . . .  . . . . . . . . . . .  

. . . . . . . . .  . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . .  FDT WET UNIT 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

\ 000534 I 
%EO S W E C  CONstnTANlS FILE NO. 2-18-DOC CHECKED B Y  SHEET NO. I*-& 



A 

f 45-98 - 1 -- GEOSYNTEC CONSULTANTS 
- 
.L I FLUORFERNALD 6 

@LDETERMINATION OF DENSITY (DRIVE %NDER) (ASTM 0 2937) 
:, (PROJECT ON-SITE DISPOSAL FACILITY (OSDF) 

I 

PROJECT NO.:@&!- TASK NO.:& 

DESCRIPTION: DATE: .&, d a y c k  month year 

. . . .  A .I.. CYLINDER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  NO.& VOLUME(') !cf! t a f i S l .  1 . .  E . . .  I.. WET . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  UNIT WEIGHT = D/A (Ibs) .I.. 40.7 . . . . . .  

MATERIAL TYPE: SUBGRADE / SUBBASE / CLAY / OTHER: 

MOISTURE CONTENT RANGE: f $44 (CIRLCLE ONE) 

% COMPACTION: 

WT. OF WATER = P-Q 

WT. OF DRY SOIL = Q-0 

MOISTURE CONTENT = (R/S)X100 

(grams) 

(grams) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FDT LOCATION: FDT TEST NO.: Lm-qq J 

(fZ-7 

Z6.q- I 
15.7 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I..? 
. . . . .  L . . . . .  

WEIGHT OF SAMPLE & CYLINDER s) F DRY UNIT WEIGHT = E/[l+(T/100)] (pcf) I / / z  9 I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !!b.. I.5.n.Z.. I . .  . . .  I.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , :  . .  
WEIGHT OF CYLINDER (Ibs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WEIGHT OF WET SAMPLE = 8-C (Ibs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NOTE: DRIVE CYLINDER VOLUME IS OBTAINED BY MEASURING THE HEIGHT AND DIAMETER. OF FOUR EQUALLY SPACED 0, POINTS, TO AN ACCURACY OF 0.01-in., AND CALCULATING VOLUME USING AVERAGE HEIGHT AND DIAYETER. 
c " I  . 

FIE 

. . . . .  

. . . . .  

.D MOISTURE CONTENT - ASTM 

WT. OF TARE NO. (grams) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF WET SOIL & TARE 

WT. OF DRY SOIL & TARE 

(grams) 

(grams) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 2216 - 
R 

S 

. . . . .  

. . . . .  

T 

( PROCTOR TEST DATA: [L] MAXIMUM DRY UNIT WT. /N7 (pcf) OPTlMUM MOISTURE CONTENT 1x3 (%2 

. . . . . . . . . . . . .  

. .  FDT. WET. UY.? .wr.. . . . . . . . . .  

. . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

%EO SYNTEC CONSULTANTS FILE NO. 2-18-DDC CHECKED By: SHEET NO. . & . m - A ,  
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GEOSYNTHETIC CLAY CAP 
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FLUOR FERNALD 
A=- - -- GEOSYNTEC CONSULTANTS 

T 
INVENTORY 

I I 

NUMBER OF ROLLS ABOVE: 22 CUMULATIVE NUMBER OF ROLLS: 22 

. . . . . . . . . . .  

. . . . . . . . . . . .  

. .......... 

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . . . .  

O.A. CONFORMANCE Q.C. DOCUMENTS 7 PASS/ QA I C  



f - - 
-A GEOSYNTEC CONSULTANTS - 

NUMBER OF ROLLS ABOVE: 22 CUMULATIVE NUMBER OF R 0 L L S : L l d  

f INVENTORY 

0005339 

I (d:;Eo) I BATCH / ROLL NO. QA II 

Q.A. CONFORMANCE 

........I.......... . 

. . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  1 

Q.C. DOCUMENTS 

PASS/ QA ID 
FAIL 

f .  :. . . .  .A.. 
E . ! .  . . .  .d.. . 

. . .  

.. 

... . .  

. .  

. . . . .  

. .  

. .  

' '#'" 
. . . . . . . . . .  

. . . .  

. .  . .  . . . .  . .  

. . J  . . . . . . . . . . .  

Q.! . . . .  

P ,  
.. . . . . .  - 
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Q)Q540 

MATERIAL INVENTORY 
I J f PROJECT ON-SITE DISPOSAL FACILITY (OSDF) 

~ 

LOCAnON: FERNALD, OHIO 

DESCRIPTION: p l i4ba .D  YEAR: - 0 I  

MATERIAL TYPE: CCC MANUFACTURER: ahd G M * w &  

PROJECT NO.:- TASK NO.:- 

INVENTORY 

DATE BATCH / ROLL NO. QA I 

.om?. 

. . P.?!P. 

. .  Q. ?(/. . .  

. D.i!I. 2. . 

.Q.?t.d. 
D7.2.c). . 

. . . . . . . . . . .  

. . . . . . . . . . .  

Q.A. CONFORMANCE Q.C. DOCUMENTS 

PASS/ QA ID J-- 



f -- 4 \  

NUMBER OF ROLLS  ABOVE:^ CUMULATIVE NUMBER OF ROLLS:-L 

MATERIAL INVENTORY 
/ \  

PROJECT ON-SITE DISPOSAL FACILITY (OSDF) 

F .  INVENTORY 

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . .  .07 3.16. . .  

. . . . . . . . . . .  .w 89. . .  

f 

Q.A. CONFORMANCE 
1 

O.C. DOCUMENTS 

I O O O S 4 1  
I P /  

&E0%4TEC CONSULTANTS FILE NO. 3-01-MIF SHEET NO. '+ O F W  



-- 
f \ /  54, I - - -- GEOSYNTEC CONSULTANTS FLUOR FERNALD 
\ I 

' .  
INVENTORY 

LOCATION: FERNALD, OHIO 

DESCRIPTION: ?kaSe YEAR: Zoo' 
PROJECT NO.:= TASK NO.:,Or/./ 

MATERIAL TYPE: G cc MANUFACTURER: (IAIltd en* 'fa & 

DATE I BATCH / ROLL NO. QA I 
(day/mo) 

z CUMULATIVE NUMBER OF ROLLS: 110 v7soo  NUMBER OF ROLLS A B 0  

Q.A. CONFORMANCE 

.. . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  

...................... 

k Mor& . .GCL-.O! TO!. 
. . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  

PASS/ QA ID 
FA1 L 

I 
. . I  . . . . . . . . . . .  . .I . . . . . . . . . . .  

. . f  . . . . . . . . . . .  

. . I  . . . . . . . . . . .  

. .I..... ;. . . . .  

. . I  . . . . . . . . . . .  

. .I........... 

. . I  . . . . . . . . . . .  

. . I . . . . . . . . . . .  

. .I . . . . . . . . . . .  
I 
i 

. . . . . . . . . . . . .  

. . I . . . . . . . . . . .  

. . I  . . . . . . . . . . .  

. . f  . . . . . . . . . . .  

. . I _ . .  . . . . . . . .  

. . I  . . . . . . . . . . .  

. . I . . . . . . . . . . .  

. .I . . . . . . . . . . .  

. . I  . . . . . . . . . . .  

. ' I  . . . . . . . . . . .  
I 

- 
Q.C. DOCUMENTS 

L 

J-- PASS/ QA IC 



(--3[.y 
MATERIAL INVENTORY 
PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO 

DESCRIPTION: Phase ZR YEAR: ZOO' 

PROJECT NO.:GQ(3q/  TASK NO.: 0q-I 

L 

MATERIAL TYPE: G CL MANUFACTURER: &/find k f l w - d  

INVENTORY 

BATCH / ROLL NO. 

Q.A. CONFORMANCE 

PASS/ QA IC 
FAIL 

I 
. . I  . . . . . . . . . .  

I 
i 

. . . . . . . . . . . .  

" I " ' " ' " ' ~  
..I . . . . . . . . . .  . .I . . . . . . . . . .  
. .I . . . . . . . . . .  
. . I  . . . . . . . . . . .  

I 
i 

I 
i 

. . . . . . . . . . . . .  

. . I  . . . . . . . . . . . .  

. . I  . . . . . . . . . . .  

. . . . . . . . . . . . .  

' ' 1  . . . . . . . . . . .  
. . I  . . . . . . . . . . .  ..I . . . . . . . . . . .  

. . (  . . . . . . . . . . .  

. . I  . . . . . . . . . . .  

. . I  . . . . . . . . . . .  

..I.. .......... 

' . I  . . . . . . . . . . .  

. . I  . . . . . . . . . . .  

. . ~ . . . . . . . ' . . .  

I 

Q.C. DOCUMENTS 

AVG. ROLL WIDTH: IS. 0 (ft) AVG. ROLL LENGTH: 

NUMBER OF ROLLS ABOVE: 22 CUMULATIVE NUMBER OF ROLLS:& 
CUMULATIVE AREA: 2 9 7 !  000 /3, (ft2) NO. OF CONFORMANCE TESTS (page/total):  

I 

COMMENTS: 

1 a /  
&EOSWTEC ~ S U L T A N T S  FILE NO. 3-01-MIF SHE3 NO. b O F V  
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FLUOR FERNLD’  

LOCATION: FERNALD, OHIO PROJECT NO.:(?Z&!L TASK NO.: 0q.I 
DESCRIPTION: pc\wld. YEAR: I 

MATERIAL TYPE: GCL MANUFACTURER: CJlad ,Gnu ;/ourmllrr& I 

NUMBER OF ROLLS ABOVE: 22 CUMULATIVE NUMBER OF ROLLS: / 5 q  

INVENTORY r 

. . . . . . . . . .  Qm.. . .  

000544 

Q.A. CONFORMANCE Q.C. DOCUMENTS 
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LOCATION: FERNALD, OHIO 

DESCRIPTION: a YEAR: 2001 

PROJECT NO.:.=, TASK NO.:--. 

(doY/m 0 

z t  Jbfi.4 

ZZdW< 
. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  r .... . . . . .  

I . . . . . . . . .  

INVENTORY 

BATCH / ROLL NO. OA 

. . . . . . . . . .  ol40 . . .  4 

. . . . . . . .  a?#(. . . . .  0 

..................... 

.................... 

.................... 

.................... 

. . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  

.................... 

.................... 

. . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  

. . .  

. . . .  

. . . .  

. . . .  

. . .  

. . .  

. . . . .  

. . . . .  

. . . .  

. . . .  

. . . . .  

. . . . .  

Q.A. CONFORMANCE 

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . .  

. . . . . . . . .  

SAMPLE 
N 0. 

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . .  

PASS, 
FAIL 
-I- 
..I... 

I 
i 

"I" ' 
..I... 

. . . . .  

..I... 

..I... 

. .  I... 

..I... 

"I" ' 
. . I . . .  

I 
I 

" I " .  
. . I . . .  

. . . . . .  

..I... 

..I... 

. . I . . .  

"I"' 
..I... 

" I " '  
. . I . . .  

" I " '  
I 

QA IC 

- 
. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

- - 

O.C. DOCUMENTS 

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

DATE 
CHECKEI 
( d a y h a  

. . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . .  

. . . .  

. . . . . . . .  

. . . . . . . .  

. . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

- 
PASS 
FAIL 
I rp. I . .  
rp.! 

1 ' .  
"1" 
. . I . .  

I 
I 

..I.. 

. . I . .  
I 
I 

..I.. 

...I.. 
I 
I 

. . I - .  

. . I . . .  
I 
I 

"1" '  
. . I . . .  

I 
I 

..I... 

. . I . . .  
I 
I 

' . ' 1 ' .  . 

I 

. . . . .  

. . . . .  

. . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

- 

- 
OA IC 

r v. 
. . . . .  
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. . . . .  

. . . . .  

..... 

. . . . .  

. . . . .  

. . . . . .  

. . . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

AVG. ROLL WIDTH: 150 (f t)  AVG. ROLL LENGTH: I S . 0  
NUMBER OF ROLLS ABOVE: 2 CUMULATIVE NUMBER OF ROLLS: 

\ CUMULATIVE AREA: 396; 000 (ft2) NO. OF CONFORMANCE TESTS (page/total):.-/3__, 

\ 

r 
v 

V tf) 
O s y N l E C  ~ S U L T A N T S  flu NO. 3-01-MIF SHEET NO. 0 OF 0 
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P A t K l N G  L I S T  5- 455 

ORDFR NO:.. 000138155 
f % W L O  

to' ' 
Gt.L 

WCST SIIURL DRIVE UItUtR DAIE: 2/00/2001 
LINGTON I IEIGHTS I L  60004 S H l P  DATE:. 3 /08 /2001 

SHIP FROtl:. t-AIRMOUNT AHFRTCAN CO SOLU IO; 0013/G 
GSE L I N I A G  TECHNOLOGY. TNC. I - U t  I tRHS:.  PREPAID & ADD 
19103 GIIN0I.F ROAD SHIP VIA:.  . NATTC)hlWII)t v 

IIOUSTON TX 77073 
S H l P  TO: 46 
FLUOR UANlEL FERNALD 
UYllON 1 CELL 7 COVER SYSTEfl 
7100 WILLCY HOAU 

OH 45030 

TA-BENTOHAT ST 

FA UtNIUHAl SI 

FA-RENTOHAT . ST 

FA-BENTOMAT ST 

, LBENTUHAT ST 

FA-BENTOMAT ST 

FA-RFNTOHAT ST 

FA-BENTOMAT ST 

rh-~FNTOHAT ST 

FA-BENTOHAT ST 

kA-HtNIOHAI S I  

FA - BE NTOHAT ST 

FA-BENTOMAT ST 

FA-RENTOHAT ST 

rh-BCNTOMAT ST 

FA-BENTOMAT ST 

.-BENTOHAT ST 

SFT SF 

st-I Sk 

SFT SF 

SFT SF 

S T T  sr 

SFT SF 

StI Sb 

SFT SF 

SFT SF 

SFT SF 

S T T  SF 

SFT SF 

S F I  sl- 
SFT SF 

5FT SF 

SFT SF 

SFT SF 

s r T  s r  

SFT SF 

200110FA.7 

200110kA3 

2001 1 OFA3 

20 01 10FA3 

3001 1 o r ~ n  

2 0 011 OFA3 

2uu11 UbA3 

20 0 11 OFA3 

7OO1 I 0FA3 

20 0 11 OFA3 

7001 1m.7 

200 11 OFA3 

2 0 0 1 1 0 ~ A 3  

2 0 0 1  10FA3 

200110FA3 

3001 1 om.7  
200 11 UfA3 

2 0 a i i o r ~ 3  

2001 101. A3 

fl00tJ0687 160.0 

00000688 150.0 

00000689 150.0 

00000631 .150. n 

00000692 150.0 

00000693 150.0 

UUUUU694 150 - 0 

00000695 150.0 

nor100696 1su.o 

ooooo697 I 5 0 .  a 

fl0000698 1 5 0 . 0  

oooorJfi!l9 I h(1. u 

00u00 /0u  1su.0 

00000701 150.0 

00000702 1 5 0 . 0  

00000703 150 .0  

00000704 150.0 

Ofl00070b 1 ' J O . O  

UU000706 1 5 0 . 0  

15.0 

15.0 

15 .0  

1 3 . 0  

15.0 

15 .0  

15 .0  

1 &A) 

15.0 

15.0 

15 .0  

l b , U  

1 5 . 0  

1 5 . 0  

1 5 . 0  

1 5 . 0  

15.0 

15 .0  

15.0 

2350.0 

2 2 5 0 . 0  

2250. u 
'L250.0 

2 7 5 0 . 0  

2250.0  

7250.0 

2250.0 

2250 .0  

Z2bU. 0 

7 7 5 0 . 0  

2250.0 

2250 .  n 
2250 .0  

7350'. 0 

2250. a 
2250.0 

2 2 5 0 . 0  

2ZbU. 0 

2852.U -? j w m N A L .  

2762 - 0 

2745.0 

2774.0 

2 1 6 6 . 0  

7755.0  

2 f 1 2 . 0  

2755.0 

2838.0  

2766.0 

2 7 8 9 . 0  

2785.0 

2 7 8 9 . 0  

7 7 R f i .  0 

2776.0  

7768 .0  

2769.0 

781 !I. 0 

2769.0 -9 Ikme CrtcE 

000546 
19 



-- 4 5 5 4  P A C K I N G  L I S 1  

500 WFST SHURE D R I V E  
RLINGTON HElCHlS IL 60004 

ORDER N O . .  . 000138155 
ORDCR DATE : 2/08/2UUl 
SHTP DATE:. 3/08/2002 

SOLD TO: 001376 SIIIP FROH:. FAIRMOUNT AHCRICAM CO . 
G S t  LINING ItCHNOLOGY. INC. TRT TFRMS:. PREPAID & ADD 
19103 GUMDLC ROAD SHIP V I A : . .  NATTONWTOF 

HOUSTON 
S l l I P  TI): 46 

OPTION 1 CELL 1 CDVFR SYSTEM 
7100 YILLFY ROAO 

TX 77073 ri NOH DANIEL FERNALD 

HAKKISON DH 45030 
P O :  2925-001-OD 

FA-BENTOMAT ST SFT SF 3 0 0 1 1 0 ~ A 3  00000710 150.0 15.0 2250.0 3805.0 

FA-BENTOMAT ST SI-T SF 200110kA3 00000711 150.0 15.0 2250 .0  2761.0 

FA-DENTOHAT ST srT s r  2 o o i i o ~ ~ 3  o o o o o m  150.0  15.0 3 7 5 0 . ~  7 m . 0  

SFT SF 200110FA3 00000723 1 5 0 . 0  15.0 2250.0  2750.fl  

A-BENTOHAT ST SFT SF 700110FA3 00000714 150.0 15.0 3 3 5 0 . 0  2751 .0  GCL-1 

I-A-BkNTOMAT ST SFT SF ZOOllOFA3 O0flOQ715 150.0 15 .0  2250.0 2961.0 

FA-BENTOMAT SI SI-T SF 2001101A3 00000725 150.0 1 5 . 0  22!30,0 2777.0  

FA-EENTOMAT ST STT S T  200110rA3 00000726 150.0 15.0 2250.(3 ?73R,0 

F A - R ~ N I O M E I  S I  SFT SF 200110FA3 00000727 150.0 15.0 2 2 5 0 . 0  2 7 1 0 . 0  

FA BENTOHAT ST SFT SF 200110FA3 nofl00728 150.0 1 5 . 0  2250 .0  2 7 7 0 . 0  

kA-.BtN rOMA1 S I  S t l  SF. 200110FA3 00000729 150 .0  1 5 . 0  2250.0 2 7 4 2 . 0  

FA-BENTOMAT ST SFT SF 200110FA3 00000/30 150.0 15 .0  2250.0 2 / 5 8 . 0  

TA-CCNTOHAT ST srT sr 2ooiior~3 onoo07m 1 w . o  1 3 . u  2250.0 2774.0  

F A  - I IF NTOMA'f S I sbr sF  m i i ~ t ~ 3  00000732 150.0 15.0 2250.0 7 7 4 6 . 0  

FA - BENTOMAT ST SFT S F  200110FA3 00000733 150.0  1 5 . 0  2250.0 2 n 4 6 . 0  I n f L f O r (  

I - A - B t N  I OHAl  SI S t 1  S t  200110tA3 00000734 1.50.0 15.0 2250.0 Z/ 'J4 .0  

FA-BENTOMAT ST SFT S r  200110FA3 00000 /35  1 5 0 . 0  1 5 . 0  2250,U Z//U.U 

SFT SF 200110FA3 00000736 1 5 0 . 0  15 .0  2 2 5 0 . 0  2768.0 

000547 W E N T O M A T  .ST 

38 



P A C K l b l G  L I S T  

+++ FEKNALU uu4 

- 4 5 5 4  

500 W S T  
L I NCTON 

SllURF DRTVF 
H t l l j H l S  1L 60004 

ORDLR NO:. . 000138155 
ORDER DATE: 2/08/2001 
S H l P  DATE:. 3 / 0 0 / ? 0 0 1  

SOLO I O :  UU13/6 S I I I P  TROM:. FAlKHOUNT AHERJCAN CU 
GSC LINING TCCIINOLOGY. INC. FRT TERMS: - PREPAID & ADD 
19103 GIJNDI F ROAD S H l P  V I A : . .  NATIONWIDt 

HOUSTON 
Sl lTP TO: 46 

OPTION 1 CCLL 1 COVFR S Y S r E M  
7100 WILLCY ROAO 

TX 77073 I. LUOR DAN1 EL FERWALO 

HARRISON 011 4b030 
P O :  2925-001-ou 

FA-BtNTUMAT ST SFT SF 200110FA3 00000737 150.0 15.0 2250.0 2755.0 

FA-RCNTOHAT ST SFT SF aooiiorA9 00000738 i ~ . o  15.0 m 0 . 0  2760.0 

FA-BENTOMAT ST SFT SF 200110FA3 00000739 1bO.IJ 1b.U 2250.0 2751.0 

FA-BCNTOHAT ST s r T  s r  zooiior~3 00000740 is0.u 1 5 . 0  2 2 5 0 . 0  77313.0 

-6ENTOPlAT ST SFT SF 200110FA3 Q0000741 I 5 0  n 15 U 2250.0  2020.0 

@ ! l l t N l O n l \ l '  SI S t I  $t  %0011UtA3 00000742 150.0 15.0 3750.0 2/94.0 

FA - B CNTnMAT ST 

FA-BENTOMAT S T  

FA-BCNTOMAT ST 

FA-BCNTOHAT ST 

FA-RENTOflAT ST 

TA-RTNTOMAT ST 

FA-BENTOMAT ST 

FA-BENTOHAT ST 

FA-BENTOHAT ST 

~A-RENTOMAT ST 

FA-RFNTOMAT ST 

STT sr 

SFT SF 

s r T  s r  

S k I  Sk 

SFT SF 

SFT SF 

s r T  sr  
S F l  SF 

s r T  sr 
SI - I  SI- 

SFT SF 

STT SF 

SI - I  SF 

2 00 1 I OTAJ 

200110FA3 

2 0 0 1  10 JA3 

2001 10FA3 

2001 10FA3 

2001 1 OFA3 

20011UFA3 

20011OFA3 

2001  10FA3 

200110bA3 

ZnOllOFA3 

2UU11UbA3 

2 U011 0tA3 

000(10743 150. u 
00000741 150.0 

00000745 l S O . 0  

O U O O O / 4 G  150.0 

00000747 150.0 

00000748 150.0 

00000749 1 m. n 

0UU0U750 150.0 

00000751 150.0 

O O O O O ' l S i i  150.0 

00000753 150.0  

0001l0754 150. n 

000U0/5S 150.0 

1 5 . 0  

is. IJ 

15. 0 

15.0 

1b.U 

15.0  

1 5 , O  

1 5 . 0  

1 5 . 0  

1s. 0 

15.0 

1 5 . 0  

1 5 . 0  

. ~~ 

2 2 5 0 . 0  7751.0 

2250.0 2778.0 

2250.0 2754 - 0 

2350.0 2744.0 

2250.0 2767.0 

2250.0 274 I. 0 

2250 - 0 3763.0 

2250.0 2770.0 

2 2 5 0 . 0  2752.0 

2250.0 2727.0  

000548 



P A C K I N G  

UEST SHIIRF ORTVF 
LINGTON HEIGHTS 1L G0004 

. I  

SOLD TO: 001376 
GSE LINING TECHNOLOQY. I N C .  
19103 GUNDLE ROAD 

HflIISTflN 1 x  / / 0 / 3  

L I S T  

O W U t H  NU:..  000138 lS5  
ORDER DATT: 2 /08/2001 
SHTP DATE:. 3/08/2001 

+++ FEKNALL) M 005 

- -  4554 

S H I P  FROM:. rAlK#UUNI AMERICAN CO 
I-RT TERNS:. PREPAID & ADD 
S H I P  V T A : . .  NAllUNWIDC 

. I A - B t N I p M A r  ST 

[A- DCMTOHAT ST 

fh-RFNTOHAT ST 

kA-BtNlOMAT ST 

-0ENTOHAT ST 

'i BENTOMAT ST 

FA-RENTOMAT ST 

FA-BCNTOMAT ST 

I-A-BtMlUMAT SI 

FA-RFNTOHAT ST 

FA-BCNTOflAT ST 

FA-BCNTOHAT ST 

FA-RENTOHAT ST 

F A .  BENTOMAT S T  

rA-BENTOHAT ST 

F A - H t N T O M A l  SI 

FA-OENTOMAT ST 

rh-OFNTOHAT ST 

SHIP TO: 16 
FLUOR DAN I t L  1 tRNALD 
0P11UN 1 CELL 1 COVFR SYSTEM 
7400 WILLCY ROAD 

I IAR R 1 SON 011 45030 
PO: 2925 0 0 1  OD 

SFT SF 

S f T  S T  

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

STT Sf 

SFT SF 

SFT SF 

SFT SI; 

SrT SF 

S F T  SF 

SFT SF 

SFT SF 

sir SF 
SFT sr 
SFT S F  

S t I  Sk 

2 0 OllOFA3 

200110rh3 

200110kA3 

200 11 OFA3 

3001 1 OFA3 

2 001 10FA3 

200110FA3 

700 I 1 OFA3 

20011 OFA3 

200110kA3 

2001 I OFh3 

z o o 1  1 0 r ~ 3  

20011 OFA3 

2001  1 OFA3 

20011flFAD 

2001  1 OF83 

7 00 11 OFA3 

20OllOFA3 

200110FA3 

ooooo7s6 1 5 0 .  n 
00000757 150.0 

00000758 150.0 

00000759 1 5 0 . 0  

0UUUU/Ci l  150 .0  

OQOIJU/62 1 5 0 . 0  

00000763 150.0 

00000/bb 130.0 

00000766 150.0 

00000767 150.0 

OlI000/btl 1 5 0 . 0  

o o o n n 7 m  i s n .  o 

U0000 / /0  150.0 

00000771 1 5 0 . 0  

Oanoojr 1% i!,o. o 

00000773 1 5 0 . 0  

00000774 150 .0  

00000775 1~0.0 

00000776 1 5 0 . 0  

15.0 

1 5 . 0  

1 5 . 0  

1b.O 

15.0 

1 5 . 0  

1 5 . 0  

1 5 . 0  

1G.U 

1 5 . 0  

1 5 . 0  

15.0 

1 5 . 0  

1 5 . 0  

15.0 

15 .0  

1 5 . 0  

15.0 

1 5 . 0  

2250.0 

7750.0  

2250 - 0 

2250.0  

2250.0  

2 2 5 0 . 0  

2 2 5 0 . 0  

7 2 5 0 . 0  

2250.0  

22bO. 0 

3750-  0 

2250.0 

2250.0 

2250.0 

2250 ~ 0 

7750,O 

2 2 5 0 . 0  

2250.0 

22b0. 0 

7784.0 

2784.0  

2793. (I 

2871. U 

2 8 3 9 . 0  bicr, 01-02 

2800.0 

7851 .0  

3 0 1 4 . 0  

3363,U 

3266. fl 

2/94.0 

7A01.0 

2828.0 

2787.0 

2875.0 

3024.0 

7 8 1 8 . 0  

~ R I ) O .  o 

27BU.O 

000549 



+++ I%KNALU 006 

P A C K I N G  L I S 1  

WkSI SHURt D I t I V t  
LINGTON HEIGHTS XL GOO04 

SOLO IO: 001376 
GSE L IN ING TECHNOLOGY, INC. 
19103 GUNDLC ROAD 

HOUSTON TX 77073 

ORDER NO:.. 000138155 
OHDFR 1)AI t: 2/08/2001 
S l l IP  DATC:. 3/08/2001 

-- 4554 

S H I P  FROM:. I-AIKI(OUWT AHFRICAN CO 
I K I  ItKHS:. PREPAID & ADD 
S H l Y  V L A : . .  NATIONWIDE 

SHIP TO: 46 
FLUUK UANIEL FERNAI 0 
OPTION 1 CELL 1 COVFH SYSJEH 
7400 WTI.LtY HOAU 

HARRISON OH 45030 
PO: 2925-001-00 

kA BtNroMAT ST SFT SF ZUUllOFAB 00000772) 150.0 15 .0  22SO.O 2078.0  1 

TA-RFNTDHAT ST SFT ST 300110Fh3 0000078U 150 .0  15.0 2750.0 2948.0 

FA BENTOMAT ST SFT SF 200110FA3 OD0007Rl tb(1.D 1 b . U  2250.0 2794.0 

SFT SF 200110FA3 fl0000'lfl? 1!Jr).O 1 5 , o  2250.0 2866 - c1 

SFT SF 200110FA3 00000703 150.0 15.0 2 2 5 0 . 0  2 9 7 1 . 0  
S T  : '-B~N I OMAI ST 

FA-BCNTOMAT S T  s r T  sr 7 o o i i o r n 3  ououo/t14 150.0 15.0 7750 .0  2 7 6 5 . 0  

FA BENTOHAT ST SFT SF 2 o o i i o ~ ~ 3  o o o n o m ~ i  I W O  15.0 2 2 5 0 . 0  ~ 7 3 9 . 0  

FA-BENTOHAT ST SFf SF 20Ol lOFA3 00000787 150.0 15 .0  7 2 5 0 . 0  2 / Y Z . O  

rh-DENTOHAT ST STT ST 200110Fh3 00000788 1 5 0 . 0  l S a U  2250.0 2 8 0 1 . 0  

tA-BtNIUMAl SI SFl Sk 2001.10FA3 00000789 150.0 15.0 375n 0 2BU2.0 

rh-i3rPJTOMAT ST SI-T sr moiinrA3 D O O U W Y O  150.0  1 5 . 0  ~ 2 5 0 . 0  m 6 . 0  
~- 

FA BENTOHAT ST 

FA-BENTOMAT ST 

Th-BCNTOHAT S7 

I -A-BtNlOf lAI  S I  

TA-RFNTOtiAT ST 

FA-BENTOMAT ST 

ST 

- ~~ 

SFT SF 200110FA3 OOOOO7.91 150.0 15.0 2250.0  2829.0 

SFT SF 200110FA3 O O O O O Y 9 2  1 5 0 . 0  1 5 . 0  2250.0 2HbU.U 

SF'I SI- 200110tA3 00000794 130.0 15 .U  2 2 5 0 . 0  71314.0 

SFT SF 200110FA3 000UO79G 1 5 0 . 0  1 5 . 0  2 2 5 0 . 0  7768 .0  

STT SF 9001 lOFA3 0llOQ07C)fl 1 5 0 . 0  1 5 , O  ~ 2 5 0 . 0  2 7 3 3 . 0  

000.550 



SHUHE DRIVE 
HEIGHTS I L  

P A C K I N G  L I S T  

--. 4 5 5 4  

60004 

n R M R  N O : . .  UOO1381SS 
OIWtlt DATE: 2/OA/2001 
SHlY DATC:. 3 / 0 8 / 2 0 0 1  

SOLO IO: U013/6 SHIP FROM;. FAIRMOUNT AHERTCAW CO 
( iSt  LlNlNG ItCHNOLOGY. I N C .  FRT T U N S : .  PRCPAID b ADU 
19103 GUNDLC ROAD S H I P  V I A : . .  N A T I O N H l U t  

HOUS I OW 
S H I P  TO: 46  

OPTION 1 CELL 1 COVER SYSTEH 
7400 WII I F Y  ROAD 

TX 77073 I-I.UOIt DANIEL FERMAI 0 

HARRISON UH 45030 
PO: 2925-001-OD 

FA-BENTOMAT S T  

FA-BENTOHAT S T  

FA-BENTOMAT ST 

FA-RFNTQHAT ST 

.A BEMTOMAT ST 

FA -6ENTOtlAI '  5 T 

FA-BCNTOHAT. ST 

FA-B€MTOMA I s I 
TA-BENTOHAT ST 

FA-BENTOMAT S T  

FA-BENTOHAT ST 

FA - BCN JOHAT ST 

F A  B t N I U H A I  S I  

SFT SF 

S F T  SF 

srJ sr 
S C I  $b 

SFT SF 

STT Sf 

SFT SF 

srT sr  
SI-I st 

SFT SF 

SFT SF 

SFT SF 

STT ST 

SFT S F  

zoni 1 nrA3 

20 0 110 FA3 

20111 t w 3  

'LOU 1 lUFA3 

200 1 1 0FA3 

7001 1 O f ~ 3  

2 00110FA3 

7001 1 OFh3 

2UUllUFA3 

200110FA3 

200 11 OFA3 

2001  10FA3 

aon i  1 o m  

200 11 OFA3 

00000'/99 1 5 0 . 0  

O O O O O R O O  150.0  

u u a o o w  150 - o 

00000002 1 5 0 . 0  

n 0 n O n m i  1 5 0 . 0  

UU'OU0804 150.0 

00OOOR05 150 - 0 

aooooeo8 1 5 0 . 0  

0 0 0 0 0 8 0 9  l5n.n 

UU00OBlO 1so.n 
OOOOOnll 1 $ 0 . 0  

00000812 1 5 0 . 0  

noOnoai  3 1 5 0 ,  o 

oooooni4 1fjo.o 

15. n 
15.0 

1 5 . 0  

15.0  

1 5 . 0  

15 .0  

1 5 . 0  

1 5 . 0  

1 5 . 0  

1 s . n  

1 5 . 0  

1 5 . 0  

1 5 . 0  

1.5.0 

7 2 5 0 . 0  

2 2 5 0 . 0  

?250.0 

2 2 5 0 . 0  

2250.0 

?mi, 0 

2250 - 
22bO * 0 

2250.0  

7 3 5 0 . 0  

2 2 5 0 . 0  

2250.0  

2 2 5 0 . 0  

2 2 5 0 . 0  

2759 .  n 

7762.0  

2792.0  

2 7 4 5 . 0  

7831 * 0 

27%. 0 

7 7 3 3 . 0  

2 1 6 0 . 0  

2746.0  

2743 .0  

7 ~ 1 9 . 0  ~ c r  01-03 
2 6 6 4 . 0  

2 8 0 2 . 0  

2803 - o 
4 

TA-CENTOMAT ST SFT SF 2 0 0 1 1 0 ~ ~ 3  u o o o u m  i ~ . o  15.0 7 3 5 n . 0  ~ R I U  o I ~ w ~ ~  

FA-BENTOMAI ST SFT SF 200110FA3 O O O O O D l F i  1 S O . n  15.0 ZZbOrO 2 8 0 6 . 0  

Fh-RFNTOMAT ST SFT SF 2001lflFh3 0000081'/ 1 5 0 . 0  1 5 . 0  2 2 5 0 . 0  78?5.0 

tA.BtMlUNAI S I  S k I  SF 200110kA3 00000810 lSO.0 l S . O  2250.0 2 0 2 6 . 0  

(E-BENTOMAT ST STT SF 200110rh3 00000819 1 5 0 . 0  15.0  2 2 5 0 . 0  2 8 3 0 . 0  

000551 

. .  I re 



WEST SHURE D R I V E  
I I N G T O N  HtlGHTS I L  

P A C K I N G  I . l S I  - 4 5 5*4 

60004 

ORDER N O : . ,  000138155 
OHUtR UAIE: 2 /08/3001 
SHIP DATE:. 3 / 0 8 / 2 0 0 1  

SOLD TO: 001376 S H I P  FROM:.  FAIRMOUNT AMERICAN CO 
GSE LINING TECHNOLOGY. I N C .  f R T  I tRt lS: .  PRCPhlO L ADD 
19103 GUNULE ROAD SHIP V I A : . .  NATIONHIDE 

HOUS I ON 
S H I P  TO: 16 

OPTION 1 CELL 1 COVER SYSTFH 
7488 C l l l L t Y  ROAD 

TX 77070 FLUOR DANIEL FERNAI 1) 

HARR 1 SON OH 15030 
PO: 292s-ooi-OD 

FA-BCNTOMAT ST 

FA-KENTOMAT ST 

TA-RFNTOMT ST 

FA- BENTOHAT ST 

-BEN I'OHA I S.I c 1 BtNlOMAT ST 

bA-HtNIOMAr SI 

FA-BCNTOMAT ST 

FA-BENTOHAT ST 

FA-SCNTOHAT ST 

FA-HENTOMAI S I  

FA-RFNTOHAT ST 

Fh-BENTOMAT ST 

FA-BtNTOHAl ST 

r A 4 t  N I ORA I S I 

FA-OCMTOHAT ST 

t A - t l t N  TOHAT ST 

IrA-f lF NTOHAT $'I' 

SFT SF 

SFT SF 

SFT SF 

STT ST 

SkI st  

srT sr 
SFT SF 

srT  sr 

SFT SF 

S k i  S k  

SFT SF 

SFT SF 

SrT ST 

SFT SF 

s t 1  SF 

SFT SF 

SFT SF 

SF-[. SF 

200110kA3 

2 0 0 11 OFA3 

2 0 0 11 OFA3 

300 I 1  OFh3 

200110FA3 

2 0 0 11 OFA3 

200 110FA3 

2001 1 OFA3 

200 1 1 OFA3 

7UU110FA3 

2 0 0 11 OFA3 

2001 1 OFA3 

7001 1 OFA3 

2001 10FA3 

'LUUllUkA3 

2 0 0 1 1 0 F ~ 3  

200  11 QFAB 

2U0110FA3 

00000820 150 .0  

QOfl00821 150.0  

00000837 150.0 

00000823 150.0  

00000024 150 .0  

0000082b lbO.O 

00000f l76  150 .  0 

00000828 150.0 

oonoos29 130.0 

00000830 1 5 0 . 0  

00000831 1 5 0 .  D 

00000832 150.0 

ooooo833 150. o 

a00nn834 1 5 0 . 0  

00000035 1 5 0 . 0  

(IUU00836 1 5 0 . 0  

00000A07 150 0 

uuoooa3a 1 5 0 . 0  

15 .0  

15 .0  

l s . O  

15.0 

1s .u  

1 5 . 0  

1 5 . 0  

1 5 . 0  

1 5 . 0  

1 5 . 0  

1 5 . 0  

1s. 0 

1 5 . 0  

-1's. 0 

15.0  

1 5 . 0  

1 5 . 0  

15.0 

2250.0 

?%SO. 0 

2 2 5 0 .  Q 

2250.1) 

2250 - 0 

775n. o 

2 2 5 0 . 0  

2 2 5 0 . 0  

2 2 5 0 . 0  

2250.0 

2250.0 

2250 - 0 

2250,O 

2 2 5 0 . 0  

2250.0 

2 7 5 0 . 0  

2250.0 

2 2 5 0 . 0  

2 8 2 5 . 0 .  

2644 - 0 

2 8 3 3 . 0  

2 8 0 5 . 0  

2 8 2 3 . 0  

2820.0 

2813 - 0 

2 n 9 5 . 0  IIJmnFkCF_ . 

2 8 4 / .  0 

2030 - 0 

2R14.0 

2 8 2 7 . 0  

2 0 3 0 . 0  

2831 .0  

21341.0 

2 8 5 6 . 0  

202s ~ 0 

2907.0 



".* ""l"* I-" Y".""  r,LP - l Y ¶  , v u  9.tvv 

P A C K I N G  

500 WEST SHURE DRJVE 
LINGTON HElGH75 AI. 60004 

$01 0 TO: 001076 
CS€ L l N l N C  TECHNOLOGY, INC. 
19103 GUNDLE ROAD 

I T S 1  

ORDCR NO:.. n o o i 3 t m s  

S H I P  DA'IC:. 3/08/2001 

S l l l P  F R O M : .  FAIRMOUMT AHFRICAN CU 
TR1 T E R M : .  PRCPATO 8 ADD 
SHlP V I A : . .  N A T T O N W I U ~  

-- 4 5 5.4 
ORDER DAIE! 7 / ~ n / 7 n n i  

SIIIP 10: 46 
rLLJOR D A N I L L  FERNALD 
W T T O N  1 CELL 1 COVER SYSltH 
/4UO WILLCY ROAO 

HARR JSON 011 4503u 
PO: 2925-001-QD 

FA BENTOHAT S T  

FA-RFNTOHA I S I 

FA-BEMTOHAT ST 

TA-IIFNTDflAT SI' 

I-A-BENTOMAT ST 

FA-RTNTOHAT ST 

FA-HtNIOMAT ST 

FA-OCNTQMAT S T  

FA-BENTOMAT ST 

FA-BENTOHAT ST 

FA-RFNTQMAT S T  

F A -  BENTOMAT ST 

TA-IIFNTOMAT ST 

FA-BENTOMAT ST 

FA-t)EMTOMA I s I 
FA-RFNTflHAT ST 

srT sr 

Skl SF 

srT sr 

SFT SF 

SFT SF 

SkT SF 

s r i  sr 
SkI SF 

SFT SF 

SFT SF 

S F T  SF 

SIT SF 

SFT S1: 

SFT SF 

SFT SF 

STT SF 

Sk.1 SI: 

STT SF 

SFT SF 

2001 XOFA3 

200110FA3 

m i  t nI-,u 

200 11 0 F A 3  

200110FA3 

2001 1 0  F A 3  

200 11 OFA3 

Y O 0 1  1 0 F A 3  

2 0 0 1  1 OFA3 

2 0 0 1 1 0 F A 3  

2001 iorh3 

20011UFA3 

71101 1 ~ F M  

2001 1OFA3 

20011 OFA3 

20 0 1 1 OFA3 

2 0 0 1  1 OFA3 

70n11 llFA.7 

2 0 0 1  1 OFA3 

OUUUO810 1 5 0 . 0  

00000841 150.0 

00000842 150.0 

on000844 i5u.u 

00000845 1 5 0 . 0  

00000846 1SO.U 

000uut147 150 .o  

o o o o o o o  150. D 

aaooo85o 1 5 0 . 0  

t i o o o o o w  1 5 0 . 0  

I )UUOUBS2 150.0 

00000853 1 5 0 . 0  

000008b4 150.0 

oonooa55 m . 0  

00000856 150.0 

r i o o o o w  I ~ U .  u 

000[10850 1 5 0 . 0  

OOOn08SY 150 .0  

00000860 1 5 0 . 0  

1s. 0 

15.0 

i5.n 

15.0 

15.0 

1 5 . 0  

1 5 . 0  

1 5 . 0  

1 5 . 0  

l S . 0  

1 5 . 0  

1 5 . 0  

1 5 . 0  

15,u 

1 5 . 0  

15 .  u 

1 5 . 0  

1 5 . 0  

1 5 . 0  

m o  . o 21357. n. 

775n.o 2840.0  

2250 .0  2908.0 

7750 .0  

2250 - 0 

2250 - n 

22b0 IO 

2250.0  

?750.0 

2 2 5 0 .  n 

2 2 5 0 . 0  

2250 - 0 

2 2 5 0 . 0  

2250. n 

3350.0 

'LYG2.0 

PU4l.  (I 

2 8 6 0 . 0  

7933. n 

3 0 1 0 . 0  

2327.  n 

7 9 6 0 . 0  

2 9 4 3 . 0  

292b.0 

2940.0 

2 9 1 2 . 0  

7893. Q 

2250.0 294G. 0 

3750.  o 3 0 6 7 .  o 

2 2 5 0 . 0  7894.0  

2250.0 7400 .  n 

000553 
. .  



P A C K I N G  L I S T  

- 4 5 5.4 
flROER N O : . .  00013tll55 

500 UCST SHURE D R I V E  O W U t K  DATE: 7/08/2001 
LINGTOM HEIGHTS IL 60004 SIITP OAT).; . 3 / 0 8 / 2 0 0 1  

SOLD TO: 001376 SHIP FROM:. rAIRHOlJNT AHERICAN CO 
BSF I 4 N I  Wc I tCHNOl OCY . I MC - FRT TCRHS:. YREPAlO & ADD 
19103 GUNOLE ROAD SHIP V I A : .  NATIONWIDE 

IiOIISTON 
SHIP 'TO: 46  

QPTTON 1 CELL 1 COVE8 SYSTCH 
/400 WlLLEY ROAD 

TX 77073 FLUOR DANIEL F F R N A l O  

I IARRISON OH 45030 
PO: 2925-001-00 

I -A-HtNlOHAI  S1 s k i  SF 2 0 0 1 1 0 ~ ~ 3  o m m n  1 5 0 . 0  15.0 2 2 5 0 . 0  . 2 w . u  

FA-BENTOHAT ST SFT SF 200110FA3 OUOOOBGll  150.0 1 5 . 0  7250.U 2780.0 

FA-BENTOHAT ST SFT SF 200110FA3 00000865 1 5 0 . 0  15.0 27511.0 7904 0 

-BtNIOMAI S I  SH s b  ~ O O ~ ~ U F A ~  oouoociti6 is0.0 i 5 .n  ~z50.u 2927.0  

.b-RFNTONAT ST SFT SF 700110FA3 00000867  1 5 0 . 0  15.0 77611.0 281b.0 

I A - H t N I O H A I  S T  SFT SF 200110FA3 00000f l6R 1 5 0 . 0  1 5 . 0  2250.0 2 9 8 6 . 0  

FA-BENTONAT S'I SFI S k  200110kA3 00000869 1 5 0 . 0  1 5 . 0  2 2 5 0 . 0  2 9 3 7 . 0  

FA-BCNTOHAT ST SFT SF 200110FA3 00000870 150,O l S . U  2 2 5 0 . 0  7 8 7 3 . 8  

kA-HkMIOPlPI SI S F ' I  SF 20011UkA3 00000871  1 5 0 . 0  1 5 . 0  7 7 5 0 . 0  2 8 7 1 . 0  

OIIUEl{ 'I O1'ALS . . . . . . . . . .  

TOTAL ITEMS . . . . . . . . . .  162 
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Golder Associates Inc. 

3730 Chamblee Tucker R o a d  
Atlanta, GA USA 30341 
Telephone (770) 496-1893 
FaX (770) 934-9476 

May 1,2001 0 13-3 175 

GeoSyntec Consultants, Inc. 
1100 Lake Heam Drive, Suite 200 
Atlanta, Georgia 30342 

Attn: Mr. David K. Phillips, P.E. 

RE: GEOSYNTHETIC CLAY LINER LABORATORY TESTING 
FLUOR FERNALD, INC. - OSDF CONSTRUCTION 

Dear Mr. Phillips: 

Please find the attached results of the geosynthetic clay liner laboratory testing performed by our laboratoy 
located in Atlanta, Georgia. There were three tests conducted: permeability of a Geosynthetic Clay Liner 
(GCL), internal direct shear of a GCL and interface direct shear between a GCL and a geomembrane. The 
testing was performed in accordance with the ASTM methods listed below as indicated by GeoSyntec 
Consultants, Inc. (GeoSyntec). a, 
0 ASTMD5084 

0 ASTMD6243 

‘Test Method for Measurement of Hydraulic Conductivity of Saturated Porous 
Materials Using a Flexible Wall Permeameter” 
‘Test Method for Determining the Internal and Interface Shear Resistance of 
Geosynthetic Clay Liner by the Direct Shear Method” 

- 

We received 5 Geosynthetic Clay Liner (GCLs) samples and 5 geomembrane samples listed. The list 
indicates the Geosyntec Sample identification, the batchholl number and the date received. 

GCL-0 1-0 1 2001 10FA3/00000714 March 7 
GCL-01-02 2001 10FA3/0000076 1 March 9 
GCL-0 1-03 2001 lOFA3/000008 1 1 March 9 
GCL-01-04 2001 10FA3/00000862 March 9 
GCL-0 1 -02A 2001 1OFA3/00000761 April 9 

GM-0 1-0 1 B62189/114110160 February 16 
GM-0 1-02 B62189/114110180 February 16 
GM-0 1-03 . B62189/114110172 February 16 
GM-0 1-04 B62185/114110085 February 16 
GM-0 1-05 B62185/114110081 February 16 

000556 
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May 1,2001 

! / J  

We have provided the individual data pages for each sample with the test method listed above, which lists 
the values of each specimen tested. Sample GCL-01-02A was a retest for permeability of GCL-01-02. 
GM-01-03 was not used in any testing and was kept as a spare sample. The interface direct shear testing 
was conducted between the samples listed below at the directive of GeoSyntec. 

GCL-0 1-0 1 versus GM-0 1-0 1 
GCL-0 1-02 versus GM-0 1-02 
GCL-0 1-03 versus GM-0 1-04 
GCL-0 1-04 versus GM-0 1-05 

The laboratory testing relates only to the samples tested in this report. 

Golder Associates Inc. is very pleased to have the opportunity to perform the laboratory testing for you. If 
you need additional information, have any questions, or if we can be of any service, please contact us at 
(770) 492-8280. 

Sincerely, 

GOLDER ASSOCIATES INC. 

Henry 

-2- 0 13-3 175 
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02001 Golder Associates 

TEST PROCEDURES AND CONDITIONS 
TEST SERIES NUMBER 01-011 

-- 4 5 5 4  

Test Specimen Configuration (from top to bottom) and Placement Conditions: 

0 

0 Bentomat ST GCL (Sample No. GCL-01-01 (Lot N0.200110FA3/Roll 
No.00000714)). GCL's initial moisture content was 24.9%. GCL's fml moisture 
content ranged fiom 53.6 to 91.9% for the test series; and 

lower shear box: rigid substrate with textured steel gripping surface. 

upper shear box: rigid substrate with textured steel gripping surface; 

0 

Designated Shear Plane: Within GCL 

Test Procedures for Each Normal Stress Condition: 

A fiesh GCL specimen was trimmed fiom the bulk sample of the GCL and placed 
between two rigid wooden substrates with textured steel gripping surfaces. The ends 
of each geotextile were then sandwiched between a second rigid wooden substrate 
prior to testing. The entire test specimen was then placed in the shear box to provide 
confiiement for the exposed bentonite component. The textured steel gripping 
surfaces were employed to minimize slippage between each geotextile component of 
the GCL and rigid wood substrate, therefore providing a relatively uniform transfer of 
shear load onto the GCL specimen. 

Soaking conditions: The GCL specimen was soaked in tap water for 7 days (168 
hours) under a normal stress of 3 psi. 

Consolidation conditions: After the 7-day (168-hours) soaking period, the tap water 
was drained, and the GCL specimen was consolidated for 2 days (48 hours) under 
each test normal stress. 

Test normal stresses: 5, 20, and 45 psi. 

Constant shear displacement rate: 0.004 in/&. 

The direction of shear for each internal direct shear test was in the direction of 
manufacture (machine direction) of the GCL sample. 

Each test was sheared until a minimum total shear displacement of 2 in. was achieved. 

013-3 175/F0101 .TCP 1 01.03.26 
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"I' PROCEDURES AND CONDITIONS 
TEST SERIES NUMBER: 01-01G 

- . 455.4 
0200 1 Golder Associates 

Test Specimen Configuration (from top to bottom) and Placement Conditions: 

0 upper shear box: rigid substrate with textured steel gripping surface; 

0 Bentomat ST GCL (Sample No. GCL-OI-01 (Lat No.2001 lOFA3/Roll No.00000714)) with 
woven geotextile against geomembrane (see below). GCL's initial moisture content was 
24.9%. GCL's final moisture content ranged fim 45.3 to 82.2% for the test series; 

0 80-mil GSE Hyperfiictionflex geomembrane (Sample No.GM-01-01 (Lot No.B62I 89/Roll 
No.114110160)); and 

0 lower shear box: supporting substrate. 

Test Interface: GCL against geomembrane 

Test Procedures for Each Normal Stress Condition: 

0 A fie& specimen of geomembrane was trimmed fiom the bulk sample and attached to the 
lower shear box with mechanical compression clamps. 

0 A fiesh specimen of GCL was trimmed fiom the bulk sample and attached to the upper 
shear box with mechanical compression clamps. The GCL was oriented so that the woven 
geotextile component of the GCL was in contact with the geomembrane. 

0 A rigid substrate with a textured steel gripping surfhce was placed on top of the GCL. The 
textured steel gripping s d c e  was used to minimize slippage between the upper geotextile 
component of the GCL and rigid wooden substrate, therefore providing a relatively uniform 
transfer of shear load onto the test i n t d c e .  

0 Soaking conditions: The entire test specimen was soaked in tap water for 7 days (168 hours) 
under a normal stress of 3 psi. 

Consolidation conditions: Mer the 7-day (168-hour) soaking period, the tap water was 
drained, and the entire test specimen was consolidated for 2 day (48 hours) under each test 
normal stress. 

. 0 

0 Test normal stresses: 5,20, and 45 psi. 

0 Constant shear displacement rate: 0.004 in/min. 

0 The direction of shear for each interface direct shear test was in the direction of manufacture 
(machine direction) of the geosynthetic samples. 

0 Each test was sheared until a minimum total shear displacement of 2 in. was achieved. 

013-3 175IF010 1 .TCP 
a 

2 01.03.26 
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TEST PROCEDURES AND CONDITIONS 
TEST SERIES NUMBER: 01-021 

Test Specimen Configuration (from top to bottom) and Placement Conditions: 

0 

0 Bentomat ST GCL (Sample No. GCL-01-02 (Lot No.200110FA3/RolI 
No.0000076 1)). GCL's initial moisture content was 17.1%. GCL's final moisture 
content ranged from 48.3 to 99.3% for the test series; and 

lower shear box: rigid substrate with textured steel gripping surface. 

upper shear box: rigid substrate with textured steel gripping surface; 

Designated Shear Plane: Within GCL 

Test procedures for Each N o d  Stress Condition: 

A fresh GCL specimen was trimmed from the bulk sample of the GCL and placed 
between two rigid wooden substrates with textured steel gripping surfaces. The ends 
of each geotextile were then sandwiched between a second rigid wooden substrate 
prior to testing. The entire test specimen was then placed in the shear box to provide 
confinement for the exposed bentonite component. The textured steel gripping 
surfaces were employed to minimize slippage between each geotextile component of 
the GCL and rigid wood substrate, therefore providing a relatively d o r m  transfer of 
shear load onto the GCL specimen. 

Soaking conditions: The GCL specimen was soaked in tap water for 7 days (168 
hours) under a normal stress of 3 psi. 

Consolidation conditions: After the 7-day (168-ho~r) soaking period, the tap water 
was drained, and the GCL specimen was consolidated for 2 days (48 hours) under 
each test normal stress; 

Test normal stresses: 5,20, and 45 psi. 

Constant shear displacement rate: 0.004 idmin. 

The direction of shear for each internal direct shear test was in the direction of 
manufacture (machine direction) of the GCL sample. 

Each test was sheared until a minimum total shear displacement of 2 in. was achieved. 

0 i 3-3 I 7 W O  1 02.TCP I 01.04.23 
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TEST PROCEDURES AND CONDITIONS 
TEST SERIES NUMBER 01-026 

Test Specimen Configuration (from top to bottom) and Placement Conditions: 

upper shear box: rigid substrate with textured steel gripping surface; 

Bentomat ST GCL (Sample No. GCL41-02 (Lot No.2001 IOFA3/Roll No.00000761)) with 
woven geotextile against geomembrane (see below). GCL's initial moisture content was 
17.1%. GCL's final moisture content ranged fiom 55.4 to 94.9% for the test series; 

0 80-mil GSE Hypdictionflex geomembrane (Sample No.GM-0 1-02 (Lot No.B62 189/Roll 
No.114110180)); and 

lower shear box: supporting substrate. 0 

Test Interface: GCL against geomembrane 

Test Procedures for Each Normal Stress Condition: 

A fiesh specimen of geomembrane was trimmed fiom the bulk sample and attached to the 
lower shear box with mechanical Compression clamps. 

A fie& specimen of GCL was trimmed fiom the bulk sample and attached to the upper 
shear box with mechanical compression clamps. The GCL was oriented so that the woven 
geotextile component of the G€L was in contact with the geomembrane. 

A rigid substrate with a textured steel gripping surface was placed on top of the GCL. The 
textured steel gripping surface was used to minimize slippage between the upper geotextile 
component of the GCL and rigid wooden substrate, therefore providing a relatively uniform 
transfer of shear load onto the test interface. 

Soaking conditions: The entire test specimen was soaked in tap water for 7 days (1 68 hours) 
under a normal stress of 3 psi, 

a 

Consolidation conditions: After the 7-day (168-hour) soaking period, the tap water was 
drained, and the entire test specimen was consolidated for 2 days (48 hours) under each test 
normal stress. 

Test normal stresses: 5,20, and 45 psi. 

Constant shear displacement rate: 0.004 in/min. 

The direction of shear for each interface direct shear test was in the direction of manufacture 
(machine direction) of the geosynthetic samples. 

Each test was sheared until a minimum total shear displacement of 2 in. was achieved. 

- 
0 1 3-3 I 75RO 102.TcP 2 01.04.23 

. .  . . 



-- 4 5 5 4  

x 
9 
0 

0 0 0 0 0 0 0 0 

m m c1 



0200 I Golder Associates 

- -  4 5 5 4  
TEST PROCEDURES AND CONDITIONS 

TEST SERIES NUMBER 01431 

Test Specimen Configuration @om top to bottom) and Placement Conditions: 

e upper shear box: rigid substrate with textured steel gripping surface; 

e Bentomat ST GCL (Sample No. GCL-01-03 (Lot No.200110FA3/RoII 
No.00000811)). GCL's initial moisture content was 17.8%. GCL's final moisture 
content ranged fiom 48.4 to 95.2% for the test series; and 

e lower shear box: rigid substrate with textured steel gripping surface. 

Designated Shear Plane: Within GCL 

Test Procedures for Each N o d  Stress Condition: 

A fresh GCL specimen was trimmed fiom the bulk sample of the GCL and placed 
between two rigid wooden substrates with textured steel gripping surfaces. The ends 
of each geotextile were then sandwiched between a second rigid wooden substrate 
prior to testing. The entire test specimen was then placed in the shear box to provide 
confinement for the exposed bentonite component. The textured steel gripping 
surfaces were employed to minimize slippage between each geotextile component of 
the GCL and rigid wood substrate, therefore providing a relatively uniform transfer of 
shear load onto the GCL specimen. 

Soaking conditions: The GCL specimen was soaked in tap water for 7 days (168 
hours) under a normal stress of 3 psi. 

Consolidation conditions: After the 7-day (168- hour) soaking period, the tap water 
was drained, and the GCL specimen was consolidated for 2 days (48 hours) under 
each test normal stress. 

Test normal stresses: 5,20, and 45 psi. 

Constant shear displacement rate: 0.004 in/min. 

The direction of shear for each internal direct shear test was in the direction of 
manufacture (machine direction) of the GCL sample. 

Each test was sheared until a minimum total shear displacement of 2 in. was achieved. 

0 13-3 I7SiFOIO3.TCP 0 1.04.12 

000574 



0 8 
3 0 cc) 8 2 

0 
0 

0 
0 

0 0 0 
0 0 
v) 

8 0 
\o 

. 9  
CI 



0200 I Golder Associates 

- -- 4 55.4 
TEST PROCEDURES AND CONDITIONS 

TEST SERIES NUMBER: 01-036 

Test Specimen Configuration (from top to bottom) and Placement Conditions: 

upper shear box: rigid substrate with textured steel gripping surface; 

Bentomat ST GCL (Sample No. GCL-01-03 (Lot No.200110FA3/Roll No.00000811)) with 
woven geotextile against geomembrane (see below). GCL's initial moisture content was 
17.8%. GCL's final moisture content ranged &om 65.2 to 9 1.4% for the test series; 

80-mil GSE Hyperfiictionflex geomembrane (Sample No.GM-0 1-04 (Lot No.B62 185/Roll 
No. 1 14 1 1 0085)); and 

0 lower shear box: supporting substrate. 

Test Interface: GCL against geomembrane 

Test Procedures for Each Normal Stress Condition: 

0 

r 

0 

A fiesh specimen of geomembrane was trimmed fiom the bulk sample and attached to the 
lower shear box with mechanical compression clamps. 

A fresh specimen of GCL was trimmed fiom the bulk sample and attached to the upper 
shear box with mechanical compression clamps. The GCL was Oriented so that the woven 
geotextile component of the GCL was in contact with the geomembrane. 

A rigid substrate with a textured steel gripping surface was placed on top of the GCL. The 
textured steel gripping s d c e  was used to minimize slippage between the upper geotextile 
component of the GCL and rigid wooden substrate, therefore providing a relatively uniform 
transfer of shear load onto the test interhe. 

Soaking conditions: The entire test specimen was soaked in tap water for 7 days (168 hours) 
under a normal stress of 3 psi. 

Consolidation conditions: AAer the 7-day (168-hour) soaking period, the tap water was 
drained, and the entire test specimen was consolidated for 2 day (48 hours) under each test 
normal stress. 

Test normal stresses: 5,20, and 45 psi. 

Constant shear displacement rate: 0.004 idmin. 

The direction of shear for each interface direct shear test was in the direction of manufacture 
(machine direction) of the geosynthetic samples. 

Each test was sheared until a minimum total shear displacement of 2 in. was achieved. 

01 3-3 175EO 1 O3.TCP 2 01.04.12 
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TEST PROCEDURES AND CONDITIONS 
TEST SERIES NUMBER 01-041 

Test Spfkimen Configuration (from top to bottom) and Placement Conditions: 

0 

Bentomat ST GCL (Sample No. GCL-01-04 (Lot No.200110FA3/RolI 
No.00000862)). GCL's initial moisture content was 16.6%. GCL's final moisture 
content ranged from 45.2 to 95.9% for the test series; and 

lower shear box: rigid substrate with textured steel gripping surface. 

upper shear box: rigid substrate with textured steel gripping surface; 

0 

Designated Shear Plane: Within GCL 

Test Procedures for Each N o d  Stress Condition: 

A fresh GCL specimen was trimmed from the bulk sample of the GCL and placed 
between two rigid wooden substrates with textured steel gripping surfaces. The ends 
of each geotextile were then sandwiched between a second rigid wooden substrate 
prior to testing. The entire test specimen was then placed in the shear box to provide 
confinement for the exposed bentonite component. The textured steel gripping 
surfaces were employed to minimize slippage between each geotextile component of 
the GCL and rigid wood substrate, therefore providing a relatively uniform transfer of 
shear load onto the GCL specimen. 

Soaking conditions: The GCL specimen was soaked in tap water for 7 days (168 
hours) under a normal stress of 3 psi. . 

Consolidation conditions: After the 7-day (168-ho~r) soaking period, the tap water 
was drained, and the GCL specimen was consolidated for 2 days (48 hours) under 
each test.norma1 stress. 

Test normal stresses: 5,20, and 45 psi. 

Constant shear displacement rate: 0.004 idmin. 

The direction of shear for each internal direct shear test was in the direction of 
manufacture (machine direction) of the GCL sample. 

Each test was sheared until a minimum total shear displacement of 2 in. was achieved. 

0 13-3 175/FO 104.TCP 1 01.04.05 ' . ' . : .  . 
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TEST PROCEDURES AND CONDITIONS 
TEST SERIES NUMBER 01-04C 

Test Specimen Configuration (from top to bottom) and Placement Conditions: 

0 

0 

upper shear box: rigid substrate with textured steel gripping surface; 

Bentomat ST GCL (Sample No. GCM1-04 (Lot N0.200110FA3/Roll No.00000862)) with 
woven geotextiie against geomembrane (see below). GCL's initial moisture content was 
16.6%. GCL's final moisture content ranged eom 61.0 to 84.8% for the test series; 

0 80-mil GSE Hyperfictionflex geomembrane (Sample No.GM-01-05 (Lot No.B62 185/Roll 
No.114110081)); and 

0 lower shear box: supporting substrate. 

Test Interface: GCL against geomembrane 

Test Procedures for Each Normal Stress Condition: 

0 A fie& specimen of geomembrane was trimmed 60m the bulk sample and attached to the 
lower shear box with mechanical compression clamps. 

0 A 6esh specimen of GCL was trimmed &om the bulk sample and attached to the upper 
shear box with mechanical compression clamps. The GCL was oriented so that the woven 
geotextile component of the GCL was in contact with the geomembrane. 

0 A rigid substrate with a textured steel gripping surface was placed on top of the GCL. The 
textured steel gripping surface was used to minimize slippage between the upper geotextile 
component of the GCL and rigid wooden substrate, therefore providing a relatively uniform 
transfer of shear load onto the test interface. 

Soaking conditions: The entire test specimen was soaked in tap water for 7 days (168 hours) 
under a normal stress of 3 psi. 

Consolidation conditions: After the 7-day (168 hour) soaking period, the tap water was 
drained, and the entire test specimen was consolidated for 2 days (48 hours) under each test 
normal stress. 

. 
0 

0 

0 Test normal stresses: 5,20, and 45 psi. 

0 Constant shear displacement rate: 0.004 idmin. 

0 The direction of shear for each interface direct shear test was in the direction of manufacture 
(machine direction) of the geosynthetic samples. 

0 Each test was sheared until a minimum total shear displacement of 2 in. was achieved. 

I 
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MATERIAL INVENTORY 

f PRO JECT ON-SITE DISPOSAL FACILITY (OSDF) ' 
4 )  

LOCATION: FERNALD, OHIO PROJECT N O . : ( ~ / T A S K  NO.: 1 
DESCRIPTION: p h - e  YEAR: 2001 
MATERIAL TYPE: G ~ A  M4aMk-e ( 6 0  b ' 8 * 1 )  MANUFACTURER: Gsc' 
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Geo Testing Express, Inc. 
2004 E. RANDOL MILL, SUITE 512 
ARLINGTON, TX 7601 1 
81 7-861 -9090 (FAX) 81 7-861 -5400 

4 5 54 

GeoSyntec Consultants 
Attn: David K. 
1 100 Lake H e m  Dri;; Suite 200 
Atlanta, GA 30342-- 1523 

RE: Client Job - Fluor-Fernald Contract 95PS005028 #20103 
GTX Project Number: GSC 3622.003 

Dear Mr. Phillips: 

One (1) sample was received for testing on 02/15/01. The sample was identified as follows: 

SAMPLE I.D. GTX COMMENTS 

Sample #01-03 Roll # 114110172 

The sample was tested in accordance with the test methods listed below: 

GMT 

ASTM D 638, (As modified by NSF 54, Annex A), "Test Method for Tensile Properties Of 
Plastics" 

ASTM D 1505, "Test Method for Density Of Plastics By The Density-Gradient Technique" 

ASTM D 1603, "Test Method for Carbon Black in Olefin Plastics" 

ASTM E 5595, "Standard Test Method for Microscopic Evaluation of the Dispersion of 
Carbon Black in Polyolefin Geosyntheticsl' 

ASTM D 5994, "Standard Test Method for Measuring Core Thickness of Textured 
Geomembmne I' 

All tests were performed at 73" F i 3" with a relative humidity of 50% & 5. Conditioning of the 
samples, before testing, is standard 40 hours at test temperature and relative humidity unless 
waived by the client. 

The sample material was submitted by GeoSyntec Consultants. GeoTesting Express of Texas, 
Inc. has no specific knowledge as to conditioning, origin, sampling procedure, special use of 
material, or purpose of material. The testing listed herein is based upon accepted industry . 
practice as well as by the test method listed. GeoTesting Express of Texas, Inc. neither accepts 
nor makes claim as to final use and purpose of the material. Results presented apply only to the 
items tested. 

000586 
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TENSILEELONGATION 
ASTM D 638 

Grip Separation: 2.5 in. 
Gauge Length:Yld. 1.3 in. Brk.2.0 in. 
Test Speed: 2.0 ipm 
Test Condition: 730 F+ 3.6'150% RH 5% 
Tested: 02/27/0 1 

Preparation of Sample: Pneumatic Press 
Specimen Type: Type IV 
Conditioning: 40 hours 

Tensile Strength Elongation 
YIELD 

Specimen MD CD 
Sample Number Ib/in. Ib/in. 

Sample #01-03 1 136 135 

Roll #114110172 2 138 137 
3 143 142 
4 140 139 
5 140 139 

BREAK 

MD CD 
Ib/in. lb/in. 

294 294 
317 302 

314 307 
300 296 

298 296 

-- 

-- 

YIELD 
MD CD 
% Y O  

17 17 

18 18 
16 16 

17 16 
17 17 

-- 

-- 

BREAK 
h4D CD 
YO % 

900 919 
950 938 
938 938 

863 875 
913 907 

-- 

-- 
AVG 139 138 305 299 17 17 913 915 
S.D. 2.8 2.7 10.3 5.5 0.7 0.8 34.2 26.0 

DENSITY 
ASTM D 1505 

Tested: 02/13/0 1 
DENSITY (g/crn2] 

SAMPLE NO. 1 2 3 AVG 
Sample #01-03 Roll # 144110172 0.944 0.944 0.944 0.944 

CARBON BLACK CONTENT 
ASTM D 1603 

Tested: 02/27/0 1 

SAMPLE I.D. CONTENT % 1 AVG. 
1 Sample #01-03 Roll # 1441 10172 2.5 2.5 2.5 

000587 
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CARBON BLACK DISPERSION 
ASTM D 5596 

4 5 5.4 

Tested: 02/28/01 

Specimen 
SAMPLE I.D. Number -2- Rf* Rfit - - 

Sample #01-03 Roll #11410172 1 Category 1 Category 1 
2 Category 1 Category 1 
3 Category 1 Category 1 
4 Category 1 Category 1 
5 Category I Category 1 

*Rf: Random field of view. 

TH€CKNESS 
ASTM D 5994 

Type of apparatus: Mitutoyo Digimatic Indicator 
Pressure foot: 60' Tapered point with 0.03 in radius 
Loading Time: 5 s 
Tested: 02/27/0 1 

SAMPLE I.D. 
Sample #01-03 Roll #114110172 

Thickness 
[mil)  
62.7 
64.4 
65.2 
64.9 
61.3 
61.8 
61.4 
63.1 
61.6 
62.9 

AVG. 62.9 
S.D. 1.5 

RANGE 61.3 - 64.9 

000588 L- 
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3 
- 455-4 1 This report shall not be reproduced except in full, without written approval from this laboratory. 

If there are any questions, please contact us. 

Respectfully, 
2 
4 

Neelam Asher 
Laboratory Manager 

;- GeoTesting Express, Inc. Arlington, TX (817) 861-9090 www.geotest.com - 000589 
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GeoTesting Express, Inc. & 

2004 E. RANDOL MILL, SUITE 512 
ARLINGTON, TX 76011 
81 7-861 -9090 (FAX) 81 7-861 -5400 

- 45594 

February 14,2001 

GeoSyntec Consultants 
Attn: David Phillips 
1 100 Lake H e m  Drive, Suite 200 
Atlanta, Georgia 30342-1523 

RE: Client Job - Fluor Fernald Project # 20 103 
GTX Project Number: GSC 3622.001 

Dear Mr. Phillips: 

Four (4) samples were received for testing on 02/08/01. The samples were identified as follows: 

SAMPLE I.D. GTX COMMENTS 

Roll # 1141 10050 GMT 
I 

Roll # 1141 101 18 GMT 

Roll # 1141 10163 GMT 

Roll # 1141 10177 GMT 

The samples were tested in accordance with the test methods listed below: 

i- ,ASTM D 638, (As modified by NSF 54, Annex A), "Test Method for Tensile Properties Of 
Plastics" 

ASTM D 1004, "Test Method for Initial Tear Resistance Of Plastic Film And Sheeting" 

ASTM D 1505, "Test Method for Density Of Plastics By The Density-Gradient Technique" !. 
.i .-,ASTM D 1603, "Test Method for Carbon Black in Olefrn Plastics" 

ASTM D 4833, "Test Method for Index Puncture Resistance of Geotextiles, Geomembranes, and 
Related Products" 

I/' ASTM D 5596, "Standard Test Method for Microscopic Evaluation of the Dispersion of 
Carbon Black in Polyolefin Geosynthetics" 

-ASTM D 5994, "Standard Test Method for Measuring Core Thickness of Textured 
Geomembranel' 

000590 
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GRI GM12, "Standard Test Method for Asperity Measurement of Textured Geomembranes" 

The sample material was submitted by GeoSyntec Consultants. GeoTesting Express of Texas, 
Inc. has no specific knowledge as to conditioning, origin, sampling procedure, special use of 
material, or purpose of material. The testing listed herein is based upon accepted industry 
practice as well as by the test method listed. GeoTesting Express of Texas, Inc. neither accepts 
nor makes claim as to final use and purpose of the material. Results presented apply only to the 
items tested. 

GeoTesting Express, Inc. Arlington, TX (817) 861-9090 www.geotest.com ,--d 
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Grip Separation: 2.5 in. 
Gauge Length:Yld. 1.3 in. Brk.2.0 in. 
Test Speed 2.0 ipm 
Test Condition: 73" F+ 3.6'150% RH 2 5% 
Tested: 

TENSILEIELONGATION 
ASTM D 638 

- - 455)$ 

Preparation of Sample: Pneumatic Press 
Specimen Type: Type IV 
Conditioning: 40 hours 

Tensile Strength Elongation 
YIELD BREAK YIELD BREAK 

Specimen MD CD MD CD h4D CD MD CD 

Sample Number Iblin. lb/in. Ib/in. Ib/in. % % % % ------- 
Roll # 1141 10050 1 144 145 299 300 17 17 900 888 

2 148 146 312 290 17 18 919 869 

3 148 144 296 312 16 17 831 938 

4 162 159 320 306 17 17 904 875 

5 152 147 306 315 17 17 881 935 

AVG 151 148 307 305 17 17 887 901 

S.D. 6.7 6.3 9.6 10.0 0.4 0.5 33.9 33.1 

- - ~  ----- 

Tensile Strength Elongation 
YIELD BREAK YIELD BREAK 

Specimen MD CD MD CD MD CD MD CD 
Sample Number Iblin. lb/in. lb/in. Ib/in. % YO % % ------- 

Roll # 1141 101 18 1 144 144 300 302 18 17 900 900 

2 151 148 282 312 17 16 825 919 

3 148 143 300 275 17 17 894 838 

4 162 166 314 316 17 17 897 869 

5 147 146 315 276 18 15 919 831 

AVG 150 149 302 296 17 16 887 871 

S.D. 7.0 9.4 13.4 19.8 0.5 0.7 36.0 38.2 

-------- 

000592 
GSC 3622.001 - Page 3 

GeoTesting Express, Inc. Arlington, TX (817) 861-9090 www.geotest.com 



a 1 
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4 

TENSILEELONGATION -- 455.4 
ASTM D 638 

Grip Separation: 2.5 in. . Preparation of Sample: Pneumatic Press 
Gauge Length:Yld. 1.3 in. Brk.2.0 in. 
Test Speed 2.0 ipm 
Test Condition: 73" F+ 3.6'150% RH 5 5% 
Tested: 

Specimen Type: Type IV 
Conditioning: 40 hours 

Tensile Strength Elongation 
YIELD BREAK YIELD BREAK 

Specimen MD CD h4D CD MD CD MD CD 
Number Ib/in. Ib/in. lb/in. Ib/in. % % % YO 

Roll# 114110163 1 143 140 295' 283 17 17 875 869 
------- Sample 

2 150 142 278 287 17 17 812 875 

3 146 142 312 282 18 18 925 850 

4 157 158 313 333 16 17 888 944 

5 146 141 319 288 17 16 938 888 ------- 
AVG 148 144 303 295 17 17 888 885 

S.D. 5.7 7.8 16.8 21.8 0.7 0.7 49.2 35.6 

Tensile Strength Elongation 
YIELD BREAK YIELD BREAK 

Specimen MD CD MD CD MD CD MD CD 
Number Ib/in. lb/in. Ib/in. Ib/in. % % YO % 

Roll # 1141 10177 1 140 138 298 279 18 18 900 862 
------- Sample 

2 144 142 305 313 18 18 912 952 

3 143 142 317 312 19 19 . 952 944 

4 160 156 321 314 17 17 906 912 

5 141 141 297 286 18 17 904 869 

AVG 145 144 308 301 18 18 915 908 

S.D. 8.1 6.9 11.1 17.1 0.7 0.8 21.2 41.2 

------- 

GeoTesting Express, Inc. Arlington, TX (817) 861-9090 www.geotest.com 
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- - 455-4 
TEAR RESISTANCE 

ASTM D 1004 

Type Tensometer: Instron 1 133 Modified 
Preparation of Samp1e:Pneumatic Press from Sample 

Conditioning: 40 Hours 
Test Condition: 73" F+ 3.6" @ 50% RH + - 5% 

Tested: 02/14/01 
Thickness Tear Resistance 

SAMPLE Specimen MD CD MD CD 
- I.D. Number mil.) ( mil.) (Ib) (Ib.) 

Roll # 1141 10050 1 63.8 65.5 52.2 56.2 

2 65.7 62.2 57.5 55.6 

3 64.9 62.3 53.5 52.8 

4 64.5 63.0 63.9 65.0 

5 66.5 60.2 55.8 52.8 

6 66.4 64.3 58.9 52.4 

7 62.9 61 .O 52.9 54.1 

8 63.0 65.3 53.0 53.1 

9 63.9 63.2 58.9 57.3 

10 66.4 62.9 54.8 54.7 

AVG. 64.8 63.0 56.1 55.4 

S.D. 1.4 1.7 3.7 3.7 

Thickness Tear Resistance 
SAMPLE Specimen m CD MD CD 
I.D. Number ( mil.) ( mil.) (lhJ (Ib.) 

Roll# 114110118 1 64.1 66.5 52.7 54.7 

2 61.9 63.7 53.7 54.9 

3 65.2 65.1 58.3 53.5 

4 65.1 67.3 57.0 57.4 

5 65.8 66.9 54.5 55.0 

6 61.7 66.7 54.9 52.8 

7 65.5 63.7 54.1 55.1 

8 61.7 65.9 57.4 54.3 

9 66.2 61.4 56.7 58.1 

10 67.9 61.8 55.4 53.54 

1.7 

AVG. 64.5 64.9 55.5 1 S.D. 2.1 2.1 1.8 

000594 
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TEAR RESISTANCE - 455.4 
ASTM D 1004 

Type Tensometer: Instron 1 133 Modified 
Preparation of Samp1e:Pneumatic Press from Sample 

Conditioning: 40 Hours 
Test Condition: 73" F i  3.6" @ 50% RH i 5% 

Tested: 02/14/01 
Thickness 

SAMPLE Specimen MD CD 
- I.D. Number ( mil.) 1( mil.) 

Roll # 1141 10163 1 64.4 62.8 

2 62.3 65.7 
3 60.0 63.0 
4 63.3 65.2 

5 65.0 64.6 

Tear Resistance 
MD CD 

(Ib.) 
52.5 52.4 

55.5 55.0 
51.6 54.4 
63.1 56.7 

50.9 53.3 
6 65.1 62.9 53.5 53.8 
7 64.8 62.2 51.9 53.5 
8 64.1 62.8 54.1 53.5 
9 65.4 61.7 56.6 58.7 
10 63.7 60.7 56.6 52.4 

AVG. 63.8 63.2 54.6 54.4 
S.D. 1.6 1.6 3.6 2.0 

1 

SAMPLE Specimen 
- I.D. Number 

Roll # I141 10177 1 
2 
3 
4 
5 
6 
7 

Thickness 
MD CD 

( mil.) mil.) 
64.1 63.3 

62.2 63.0 

62.4 66.3 

63.0 62.6 
66.9 62.6 

62.4 64.8 
63.0 61.3 

Tear Resistance 
MD CD 

(Ib.) 

49.6 . 52.0 

54.5 54.0 

52.4 52.1 

57.5 58.0 
53.8 51.9 

55.4 52.7 
53.4 53.4 

8 64.4 62.2 50.7 53.3 

9 61.2 63.7 56.9 59.1 
10 62.2 62.5 53.0 53.8 

54.0 2.5 I AVG. 63.2 63.3 53.74 1 S.D. 1.6 1.4 2.5 

1 
*- GeoTesting Express, Inc. Arlington, TX (817) 861-9090 www.geotest.com 
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DENSITY - 4554 
ASTM D 1505 

Tested: 02/13/0 1 
DENSITY (g/crnz) 

SAMPLE NO. 1 2 3 AVG 
Roll # 1141 10050 0.944 0.944 0.944 0.944 
Roll # 1141 101 18 0.945 0.945 0.945 0.945 
Roll # 1141 10163 0.944 0.944 0.944 0.944 

I I I I 

Roll # 1141 10177 0.944 0.944 0.944 0.944 I I 

CARBON BLACK CONTENT 
ASTM D 1603 

Tested: 024 3/0 1 

SAMPLE I.D. CONTENT ( % 1 AVG. 
Roll # 1141 10050 2.5 2.6 2.6 
Roll # 1141 101 18 2.6 2.6 2.6 
Roll# 114110163 2.5 2.5 2.5 
Roll # 114110177 . 2.5 2.5 2.5 

L 

c 
GeoTesting Express, Inc. Arlington, TX (817) 861-9090 www.geotest.com 
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PUNCTURE RESISTANCE 
ASTM D 4833 

- .- 455.4 

Method of holding the test specimens: Rectangular clamp attachment 
Tested: 02/14/01 

SAMPLE I.D. FORCE ( lbpJ - 
Roll # 1141 10050 126 

129 
132 
134 
137 
137 
136 
136 
137 -- 
136 
137 
138 
139 
138 
137 

000597 
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PUNCTURE RESISTANCE 4 5 554 
ASTM D 4833 

Method of holding the test specimens: Rectangular clamp attachment 
Tested: 0211 410 1 

FORCE ( lbpJ 
135 
138 
136 
136 
134 
137 
138 
135 
137 
136 
136 
135 
135 
134 
136 

- SAMPLE I.D. 
Roll # 1141 101 18 

GeoTesting Express, Inc. Arlington, TX (81 7) 861-9090 www.geotest.com 
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-- 4 5 5 4  
PUNCTURE RESISTANCE 

ASTM D 4833 

Method of holding the test specimens: Rectangular clamp attachment 
Tested: 02/14/01 

SAMPLE I.D. FORCE lbpJ - 
Roll# 114110163 140 

140 
136 
140 
138 
144 
148 
137 
137 
137 
133 
13 1 
136 
132 
138 

AVG. 
S.D. 

C.V. ( % ) 

138 
4.4 
3.2 

?-I 000599 
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PUNCTURE RESISTANCE - 4 5 5 4  
ASTM D 4833 

Method of holding the test specimens: Rectangular clamp attachment 
Tested: 02/14/01 

FORCE lbpJ - SAMPLE I.D. 
Roll # 1141 10177 135 

138 
135 
136 
132 
128 
135 
136 
136 
135 
136 
133 
133 
142 
130 

C.V. ( % ) 2.4 

000600 
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Tested: 02/14/01 

SAMPLE I.D. 

Roll # 1141 10050 

*Rf: Random field of view. 

SAMPLE I.D. 

Roll # 1141 101 18 

*Rf: Random field of view. 

SAMPLE I.D. 

Roll # 1141 10163 

*Rf: Random field of view. 

CARBON BLACK DISPERSION - - 45'5.4 

Specimen 
Number 

1 
2 
3 
4 
5 

Specimen 
Number 

1 
2 
3 
4 
5 

Specimen 
Number 

1 
2 
3 
4 
5 

-2- Rf* SI* - - 
Category 1 Category 1 
Category 1 Category 1 
Category 1 Category 1 
Category 1 Category 1 
Category 1 Category 1 

ASTM D 5596 

GSC 3622.001 - Page 12 

Rfilli - 
Category 1 
Category 1 
Category 1 
Category 1 
Category 1 

Rfi* - 
Category 1 
Category 1 
Category 1 
Category 1 
Category 1 

Rf;l 
Category 1 
Category 1 
Category 1 
Category 1 
Category 1 

-2- Rf-* - 
Category 1 
Category 1 
Category 1 
Category 1 
Category 1 

000601, I, - GeoTesting Express, Inc. Arlington, TX (817) 861-9090 www.geotest.com - 



CARBON BLACK DISPERSION 
ASTM D 5596 

Tested: 02/14/0 1 

Specimen 
SAMPLE I.D. Number -1- Rf*  - 

Roll # 1141 10177 1 Category 1 
2 Category 1 
3 Category 1 
4 Category 1 
5 Category 1 

*M Random field of view. 

THICKNESS 
ASTM D 5994 

Type of apparatus: Mitutoyo Digimatic Indicator 
Pressure foot: 60' Tapered point with 0.03 1 in radius 
Loading Time: 5 s 
Tested: 02/13/0 1 

Thickness 
SAMPLE I.D. mil 1 

Roll # 1141 10050 65.2 
62.3 
63.7 
62.9 
64.0 
63.9 
64.6 
64.0 
62.4 
60.5 

C.V.( % ) 

4 5 54 

-7 Rf* - 
Category 1 
Category 1 
Category 1 
Category 1 
Category 1 

-- GeoTesting Express, Inc. Arlington, TX (817) 861-9090 www,geotest.com - GSC 3622.001 - Page 13 



THICKNESS 
ASTM D 5994 

Type of apparatus: Mitutoyo Digimatic Indicator 
Pressure foot: 60' Tapered point with 0.03 1 in radius 
Loading Time: 5 s 
Tested: 0211 310 1 

Thickness 

60.7 
62.5 
62.2 
62.7 
63.3 
63.3 

SAMPLE I.D. mil ) 
Roll # I141 101 18 

60.0 
63.6 
64.6 
61.8 

C.V.( % ) 2.2 

Thickness 
SAMPLE I.D. mil 1 

Roll # 1141 10163 60 
66.4 
65.2 

- 4 5 5 4  

64.5 
62.7 
64.4 
60.3 
63.0 
63.7 
61.3 

C.V.( Yo ) 

000603 
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CJ 

a 

5 - 4 5 5 4  
THICKNESS 
ASTM D 5994 

Type of apparatus: Mitutoyo Digimatic Indicator 
Pressure foot: 60' Tapered point with 0.03 1 in radius 
Loading Time: 5 s 
Tested: 02/13/01 

Thickness 
SAMPLE I.D. [mil)  

Roll # 1141 10177 63.0 
63.0 
61.3 
62.2 
60.3 
61.3 
62.4 
63.5 
63.6 

C.V.( % ) 1.8 

000604 
GeoTesting Express, Inc. Arlington, TX (817) 861-9090 www.geotest.com -. 

GSC 3622.001 - Page 15 



ASPERITY MEASUREMENT - - $55.4 
OF TEXTURED GEOMEMBRANES 

GRI-GM 12 

Testing Machine: Mitutoyo Digimatic Indicator 
Contact Point: 0.05 in. tapered to point 
Tested: 02/14/01 

Specimen size: 4 in. x 4 in. 
Loading Time Interval: 5s 

Asperity Height (mil) 

Roll # 1141 10050 1 11 12 

SAMPLE ID SPECIMEN # FRONT SIDE BACK SIDE 

2 
3 
4 
5 
6 
7 
8 
9 
10 

13 
12 
12 
12 
15 
17 
13 
11 
14 

11 
12 
13 
15 
13 
13 
15 
10 
12 

C.V. (%) 14.6 12.3 

Asperity Height (mil) 

Roll # 1141 101 18 1 14 11 

SAMPLE ID SPECIMEN # FRONT SIDE BACK SIDE 

2 14 11 .  
3 10 13 
4 10 14 
5 10 14 

6 14 15 
7 13 14 
8 14 13 
9 13 15 

C.V. (%) 13.8 10.8 

000605 
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ASPERITY MEASUREMENT 
OF TEXTURED GEOMEMBRANES 

GRI-GM 12 

-- 4 5 5 4  

Testing Machine: Mitutoyo Digimatic Indicator 
Contact Point: 0.05 in. tapered to point 
Tested: 02/14/01 

Specimen size: 4 in. x 4 in. 
Loading Time Interval: 5s 

Asperity Height (mil) 

Roll # 1141 10163 1 11 16 

2 11 17 
3 11 18 
4 11 16 

SAMPLE ID SPECIMEN ## FRONT SIDE BACK SIDE 

5 16 17 

6 1 3. 18 
7 16 15 
8 14 14 
9 14 17 
10 

C.V. (“A) 16.9 10.6 

Asperity Height (mil) 
SAMPLE ID SPECIMEN # FRONT SIDE BACK SIDE 

1 10 17 Roll # 1141 10177 
2 15 17 

‘ 3  14 10 
4 15 14 
5 13 16 

6 14 17 

7 16 17 

8 15 17 

9 13 17 
10 

C.V. (%) 12.1 14.4 

a 6 

GeoTesting Express, Inc. Arlington, TX (81 7 )  861 -9090 www.geotest.com 
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-- $554 
This report shall not be reproduced except in full, without written approval from this laboratory. 

If there are any questions, please contact us. 

RespectMl y , 

Neelam Asher 
Laboratory Manager 

000607 
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- 455.4 

GEOTEXTILE 

000608 
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CeoTesting Express, Inc. A 

8 

2004 E. RANDOL MILL, SUITE 512 
ARLINGTON, TX 76011 
81 7-861 -9090 (FAX) 81 7-861 -5400 

April 4,2001 

- - 4 5 5 4  

GeoSyntec Consultants 
Attn: David K. Phillips 
1100 Lake H e m  Drive Suite 200 
Atlanta, GA 30342- 1523 

RE: Client Job - Fluor-Femald Contract 95PS005028 #20103 
GTX Project Number: GSC 3622.004 Revised to correcet for ASTM D3786, 

ASTM D4632, and ASTM D5261. 

Dear h4r. Phillips: 

Five (5) samples were received for testing on 03/19/01. The samples were identified as follows: 

SAMPLE I.D. GTX COMMENTS 

Roll #20008 1 127, Sample #O 1-0 1 GT 

Roll #20008 1 140, Sample #O 1-02 

Roll #20008 1 1 5 1, Sample #O 1-03 

Roll #20008 1 174, Sample #01-04 

Roll #20008 1189, Sample #01-05 

GT 

GT 

GT 

GT 

The samples were tested in accordance with the test methods listed below: 

ASTM D 3786, "Test Method for Hydraulic Bursting Strength Of Knitted Goods And Nonwoven 
Fabrics - Diaphragm Strength Tester Method" 

ASTM D 449 1, "Test Method for Water Permeability of Geotextiles by Permittivity" 

ASTM D 4533, "Test Method for Trapezoid Tearing Strength of Geotextiles" 

ASTM D 4632, "Test Method for Breaking Load and Elongation of Geotextiles (Grab Method)" 

ASTM D 475 1, "Test Method for Determining Apparent Opening Size of a Geotextile" 

ASTM D 4833, "Test Method for Index Puncture Resistance of Geotextiles, Geomembranes, and 
Related Products'' 

000610 
Geotechnical and 
Geosynthetic Testing Services 



All tests were performed at 73" F 5 3" with a relative humidity of 50% 5 5.  Conditioning of the 
samples, before testing, is standard 40 hours at test temperature and relative humidity unless 
waived by the client. 

The sample material was submitted by GeoSyntec Consultants. GeoTesting Express of Texas, 
Inc. has no specific knowledge as to conditioning, origin, sampling procedure, special use of 
material, or purpose of material. The testing listed herein is based upon accepted industry 
practice as well as by the test method listed. GeoTesting Express of Texas, Inc. neither accepts 
nor makes claim as to final use and purpose of the material. Results presented apply only to the 
items tested. 

/ 

000611 
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- 455.4 

MULLEN BURST 
ASTM D 3786 

Equipment: Motor Driven Hydraulic 
Diaphragm Bursting Tester 

Tested: 03/21/01 

SAMPLE I.D. 
Roll #20008 1 127 
Sample #O 1-0 1 

Burst Strength 
Reading vsi 1 

440 10 430 
430 10 420 
390 10 380 
400 10 390 
395 10 3 85 
395 10 385 
350 10 340 
370 10 360 
440 10 430 
415 10 305 

AVG 403 10 393 
S.D. 29.5 0.0 29.5 

C.V. (%)  7.3 0.0 7.5 

SAMPLE I.D. Reading 
Roll #I20008 1 140 400 
Sample #O 1-02 3 80 

375 
360 
43 0 
380 
400 
350 
450 
350 

J& 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Burst Strength 
vsi ) 

390 
370 
365 
350 
420 
370 
390 
340 
440 
340 

AVG 388 10 378 
S.D. 33.1 0.0 33.1 

C.V. ( % ) 8.5 0.0 8.8 

000612 
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MULLEN BURST 
ASTM D 3786 

Equipment: Motor Driven Hydraulic 
Diaphragm Bursting Tester 

Tested: 03/2 1 /O 1 

SAMPLE I.D. Reading 
3 80 

Sample #O 1-03 350 
395 
335 
330 
350 
400 
325 
380 

Roll #20008 1 15 1 
- Tare 

10 
10 
10 
10 
10 
10 
10 
10 
10 

Burst Strength 
( psi 1 
370 
340 
385 
325 
320 
340 
390 
315 
370 

465 10 455 
AVG 371 10 361 
S.D. 42.7 0.0 42.7 

C.V. (%)  11.5 0.0 11.8 

8 
F SAMPLE I.D. Reading $ F Roll #20008 1 174 3 60 

Sample #O 1-04 365 
365 
3 90 
3 80 
390 
3 65 
3 60 
420 
460 

$ 
if 

Burst Strength 
psi 1 

350 
355 
355 
380 
370 
380 
355 
350 
410 
450 

AVG 386 10 376 
S.D. 32.3 0.0 32.3 

C.V. ( % ) 8.4 0.0 8.6 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

GSC 3622.004 - Page 4 
GeoTesting Express, Inc. Arlington, TX (817) 861 -9090 www.geotest.com 



b - 455.4 

MULLEN BURST 
ASTM D 3786 

Equipment: Motor Driven Hydraulic 
Diaphragm Bursting Tester 

Tested: 03/2 1/0 1 

SAMPLE I.D. Reading 
Roll #20008 1 189 760 

670 
710 
710 
800 
770 
685 
765 
735 

Sample #01-05 800 

- Tare 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Burst Strength 
psi 1 

750 
790 
660 
700 
700 
790 
760 
675 
75 5 
725 

AVG 74 1 10 73 1 
S.D. 45.8 0.0 45.8 

C.V. ( % ) 6.2 0.0 6.3 

, GeoTesting Express, Inc. Arlington, TX (817) 861-9090 www.geotest.com e 
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- 4554  
PERMITTIVITY BY CONSTANT HEAD TEST 

ASTM D 4491 

Preparation of Sample: Textile as received 
Head of Water: 50mm 

Specimen Type: Presoaked Textile 

Tested: 0312 110 1 

SAMPLE I.D. PERMITTIVITY ( s i 2  
Roll #20008 1 127 1.63 
Sample #O 1-0 1 1.56 

1.65 
1.46 

AVG. 1.58 
S.D. 0.09 

C.V. ( Yo ) 5.70 

SAMPLE I.D. PERMITTIVITY ( s i2  
Roll #20008 1 140 
Sample #O 1-02 

1.40 
4.74 
1.62 
1.39 

AVG. 1.54 
S.D. 0.17 

C.V. ( % ) 11.04 

000615 
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PERMITTIVITY BY CONSTANT HEAD TEST - 455.4 
ASTM D 4491 

2 

-1 
B 

:j 

; 
Preparation of Sample: Textile as received 
Head of Water: 50mm. 

Specimen Type: Presoaked Textile ;$ 

Tested: 03/2 1/0 1 

SAMPLE I.D. PERMITTIVITY ( s i 2  
Roll #20008 1 15 1 1.78 
Sample #O 1-03 1.81 

1.83 
1.52 

AVG. 1.74 
S.D. 0.15 

C.V. ( % ) 8.62 

SAMPLE I.D. PERMITTIVITY ( sLJ 

Roll #20008 1 174 1.25 
Sample #O 1-04 1.73 

1.59 
1.45 

AVG. 
S.D. 

C.V. ( % )  

1.51 
0.2 1 
13.91 

i 000616 

. GeoTesting Express, Inc. Arlington, TX (817) 861-9090 www.geotest.com s- 
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Tested: 03D 110 I 

SAMPLE I.D. 
Roll #20008 1 127 

Sample #O 1-0 1 

TRAPAZOID TEAR 
ASTM D 4533 

-- 4554 

CONDITION OF THE SPECIMENS: DRY 

- MD 
96 

97 

105 

91 

12 1 

83 

121 

106 

114 

89 

Tear Strength 
(141 

- CD 
153 

92 

202 

145 

154 

136 

155 

134 

112 

149 

AVG. 102 143 

S.D. 13.3 29.0 

C.V. ( % )  13.0 20.3 

SAMPLE I.D. 
Roll #200081140 

Sample #O 1-02 

Tear Strength 

- MD - CD 
76 130 

76 118 

101 113 

112 150 

f!!&J 

90 

82 

108 
187 

126 243 

132 183 

111 I08 
81 108 

AVG. ' 99 145 

S.D. 20.8 45.9 

C.V. ( % )  21.1 31.7 

00061.7 
GSC 3622.004 - Page 8 
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TRAPAZOID TEAR - 4 5 5 4  
ASTM D 4533 

Tested: 03/2 1/0 1 CONDITION OF THE SPECIMENS: DRY 

SAMPLE I.D. 
Roll #200081151 

. Sample #O 1-03 

Tear Strength 

' - MD - CD 

119 157 
106 122 

108 146 

m-1 

109 

110 
125 
149 

89 142 

86 135 
94 178 
106 154 
12 I 145 

AVG. 105 145 
S.D. 11.7 16.2 

C.V. (%)  11.2 11.2 

Tear Strength 
m-1 

SAMPLE I.D. - MD - CD 
Roll #20008 1 174 88 146 
Sample #01-04 84 166 

82 168 

87 165 
86 

101 
164 

156 
131 171 

129 131 

98 126 

I03 123 
AVG. 99 152 
S.D. 17.9 18.7 

C.V. ( % )  18.1 12.3 

GSC 3622.004 - Page 9 000618 



TRAPAZOID TEAR 
ASTM D 4533 

Tested: 03/2 1/01 

SAMPLE I.D. 

Roll #200081189 

Sample #O 1-05 

CONDITION OF THE SPECIMENS: DRY 

Tear Strength 

- MD - CD 

134 29 1 

164 208 

170 233 

fA&l 

168 

181 

172 

187 

204 

156 

208 

259 

250 

220 

23 8 
250 

242 

233 
AVG. 

' S.D. 
C.V. ( % ) 

174 

22;o 
12.6 

242 

22.7 
9.4 

. .  d 

GSC 3622.004 - Page 10 00061S 
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BREAKING STRENGTH & APPARENT ELONGATION 
ASTM D 4632 

45 5f4 

Condition of specimens : Dry Type of testing machine : J J Instruments / M50K 
Tested: 03/2 110 1 Type of padding used in jaws : None 

Break Strength Apparent Break Elongation 
I m-1 ( Yo 

SAMPLE I.D. - MD - CD - MD - CD 
Roll #20008 1 127 255 335 92 74 

Sample #01-01 262 32 1 83 71 
250 34 1 87 75 
23 7 3.1 7 85 83 
227 307 83 83 
227 28 1 83 75 
240 3 07 83 69 
210 270 79 66 
290 3 03 75 81 
215 301 83 83 

AVG. 24 1 3 08 73 76 
S.D. 24.0 21.9 4.5 6.3 

C.V. ( % ) 9.9 7.1 6.1 8.2 

SAMPLE I.D. 
Roll #2000811140 

Sample #01-02 . 

Break Strength 

- MD - CD 
168 228 
209 250 
200 23 9 
199 240 
215 249 

m-1 
Apparent Break Elongation 

( % )  

- MD - CD 
69 75 
77 73 
69 73 
73 75 
77 74 

215 , 255 69 73 
229 269 73 78 
214 244 67 78 
289 3 02 67 92 
250 264 58 83 

AVG. 219 254 70 77 
S.D. 32.5 . 20.7 5.6 6.0 

C.V. ( % ) 14.8 8.0 8.0 7.8 

GeoTesting Express, Inc. Arlington, TX (817) 861-9090 www.geotest.com 
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BREAKING STRENGTH & APPARENT ELONGATION 
ASTM D 4632 

4 5 5*4 

Condition of specimens : Dry 
Tested: 0312 1/0 1 

Type of testing machine : J J Instruments / M5OK 
Type of padding used in jaws : None 

Break Strength Apparent Break Elongation 
mk-1 ( Yo 1 

SAMPLE I.D. - MD - CD - MD - CD 
Roll #20008 1 15 1 220 246 85 83 
Sample #O 1-03 226 . 232 81 88 

202 262 85 81 

204 280 77 77 
216 298 96 85 
195 264 79 79 
263 277 90 77 
23 8 273 87 77 
215 273 77 83 
23 7 233 81 85 

AVG. 222 264 84 82 
S.D. 20.3 21.2 6.1 3.9 

C.V. ( Yo ) 9.2 8.0 7.2 4.8 

Break Strength 
mk-1 

SAMPLE I.D. - MD - CD 
Roll #20008 1 174 23 1 320 
Sample #01-04. 198 . 310 

23 0 355 
203 284 
253 234 
227 289 
25 1 326 
26 1 307 

Apparent Break Elongation 
( % )  

- h4D - CD 
83 73 
75 . 73 
87 75 
92 67 
83 77 
79 71 
87 77 
83 76 

200 273 69 79 
262 264 77 83 

AVG. 232 296 82 75 
S.D. 24.9 34.7 6.7 4.4 

C.V. ( Yo ) 10.8 . 11.7 8.2 5.9 

000621 
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BREAKING STRENGTH & APPARENT ELONGATION 
ASTM D 4632 

4 5 5.4 

Condition of specimens : Dry 
Tested: 0312 110 1 

Type of testing machine : J J Instruments / M50K 
Type of padding used in jaws : None 

Break Strength Apparent Break Elongation 
(Ib,Fl ( Yo 1 

SAMPLE I.D. - MD - CD - MD - CD 
Roll #20008 1 189 400 560 77 83 
Sample #01-05 423 509 79 81 

403 479 71 77 
43 2 479 73 81 
427 483 77 83 
409 46 1 75 81 
463 505 75 79 
474 5 04 73 81 
447 45 1 75 89 
530 51 1 83 92 

AVG. 
S.D. 

C.V. ( % ) 

44 1 494 76 83 
39.8 30.9 3.4 4.5 
9.0 6.3 . '  4.5 5.5 

APPARENT OPENING SIZE 
ASTM D 4751 

Tested: 03/21/01 - 03/22/01 

Bead Size Range 
SAMPLE I.D. 0 

Roll #200081127, Sample #01-01 0.106-0.150 

Roll #20008 1 140, Sample #O 1-02 0.106-0.150 

Roll #20008 1 15 1 , Sample #O 1-03 0.106-0.150 

Roll #20008 1174, Sample #01-04 0.106-0.150 

Roll #20008 1189, Sample #01-05 0.075-0.075 

Average 
of 5 Specimens 

AOS ( mm ) = O,, Sieve Number - 
0.150 100 

0.150 100 

0.150 100 
0.150 100 

<0.075 200 

000622 
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PUNCTURE RESISTANCE 
ASTM D 4833 

Method of holding the test specimens: Rectangular clamp attachment 
Tested: 03/21/01 

SAMPLE I.D. FORCE ( lb,J - 
Roll #200081127 124 
Sample #01-01 136 

144 
157 
119 
145 
153 
115 
103 
126 
147 
110 
157 
145 
134 

C.V. ( % ) 

4 5 5.4 

000623 
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PUNCTURE RESISTANCE 
ASTM D 4833 

Method o f  holding the test specimens: Rectangular clamp attachment 
Tested: 03/2 1/0 1 

FORCE Ib,J - SAMPLE I.D. 
Roll #20008 1 140 161 
Sample #O 1-02 116 

113 
144 
96 
132 
92 
138 
126 
152 
156 
1 1 1  

133 
134 
141 

AVG . 130 
S.D. 20.7 

C.V. ( % ) 15.9 

GSC 3622.004 - Page 15 
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PUNCTURE RESISTANCE 4 5 5.4 
ASTM D 4833 

Method of holding the test specimens: Rectangular clamp attachment 

Tested: 03/21/01 

SAMPLE I.D. 
Roll #20008 1 15 I 

FORCE ( lbpJ - 
137 

Sample #01-03 145 
133 
140 
13 1 
97 
115 
142 
118 
138 
150 
100 
183 
136 
137 

AVG. 
S.D. 

C.V. ( % ) 

133 
20.8 
15.6 

B 

'- GeoTesting Express, Inc. Arlington, TX (817) 861-9090 www.geotest.com 
GSC 3622.004 - Page 16 

000625 



Tested: 0312 1/0 1 

PUNCTURE RESISTANCE 
ASTM D 4833 

Method of holding the test specimens: Rectangular clamp attachment 

FORCE ( Ib,J - SAMPLE I.D. 
Roll #200081174 117 
Sample #01-04 110 

126 
120 
104 
148 
133 
137 
145 
153 
137 
120 
173 
143 
120 

AVG. 
S.D. 

C.V. ( % ) 

132 
18.3 
13.7 

000626 
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PUNCTURE RESISTANCE 
ASTM D 4833 

4554 

Method of holding the test specimens: Rectangular clamp attachment 

Tested: 03/2 1/0 1 

FORCE ( lb,) - SAMPLE I.D. 
Roll #20008 1 189 260 
Sample #O 1-05 26 1 

25 1 
278 
250 
260 
27 1 
286 
267 
285 
284 
284 
3 03 
262 
253 

AVG. 270. I 
I S.D. 15.7 

C.V. ( % ) 5.8 I 

GeoTesting Express, Inc. Arlington, TX (817) 861-9090 www.geotest.com 
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Tested: 0312 110 1 

MASS I UNIT AREA 
ASTM D 5261 

SPECIMEN SIZE: 6 in. x 6 in. 
SHAPE: Square 

SAMPLE I.D. 
Roll #20008 1 127 

Sample #O 1-0 1 

Mass Per Unit Area 
oz / yd'-) 

9.0 

9.1 

8.8 

8.7 

7.9 

7.8 
8.1 

8.7 
9.5 

9.2 

AVG. 
S.D. 
C.V. 

8.7 

0.6 
6.7 

Mass Per Unit Area 
[ oz / ydLJ SAMPLE I.D. 

Roll #20008 1 140 7.4 
Sample #O 1-02 7.5 

7.8 
7.2 

8.3 

7.4 

8.6 

8.0 

9.6 

8.4 
AVG. 
S.D. 

C.V. (%) 

8.0 

0.7 

9.1 

GSC 3622.004 - Page 19 
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MASS / UNIT AREA 
ASTM D 5261 

SPECIMEN SIZE: 6 in. x 6 in. 
Tested: 03/21/01 SHAPE: Square 

SAMPLE I.D. 
Roll #20008 1 1 5 I 
Sample #O 1-03 

Mass Per Unit Area 
[ o z / v d l )  

7.8 

8.0 
8.1 
7.9 

8.0 
7.9 
8.8 
8.8 
9.7 
10.5 

AVG. 8.5 
S.D. 0.9 

C.V. (%) 10.4 

Mass Per Unit Area 
SAMPLE I.D. [ o z / v d l )  

Roll #20008 1 174 7.8 

Sample #O 1-04 8.0 
8.1 
7.9 
8.0 
7.9 
8.8 

8.8 
9.7 

10.5 

AVG. 8.5 

S.D. 0.9 

C.V. (%) 10.4 
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B 

Tested: 03/2 1/01 

MASS / UNIT AREA 
. ASTM D 5261 

SPECIMEN SIZE: 6 in. x 6 in. 
SHAPE: Square 

SAMPLE I.D.. 

Roll #20008 1 189 

Sample #O 1-05 

Mass Per Unit Area 
oz / vdLJ 

17.9 

17.4 

17.1 

16.8 

16.2 

17.5 

16.6 

17.1 

17.5 

17.6 

AVG . 17.2 

S.D. 0.5 

C.V. (“A) 3.0 

This report shall not be reproduced except in full, without written approval fiom this laboratory. 

If there are any questions, please contact us. 

Respectfully, 

Neelam Asher 
Laboratory Manager 
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45 5.4 

APPENDIX H 

CONTRACTOR'S CERTIFICATION 
OF ACCEPTANCE OF SUBGRADE 

SURFACE 



SUBGRADE SURFACE 

do hereby accept the surface on which the geosynthetics will be installed dhd shall be 
responsible for maintaining the suitability of this surface, in accordance with the project 
specifications. (Le., The con tractor shall not install the geosynthetics until the subgrade 
surface is acceptable. Installation of the geosynthetics will be considered acceptance of 
the subqrade.) 

INSTALLER 

INSTALLER 

Terry Z,+e AUTHORIZED 
REPRESENTATIVE: 

PROJECT 
7 

1 PRMC; SECONDARY 0 OTHER: I 
PANEL NOS. 

7 

SIGNATURE 



455f4 

CERTIFICATE OF ACCEPTANCE 

4 . 
INSTALLER 

NAME: $'$re h P A N 4 '  

ADDRESS: 

INSTALLER 
AU TH OR1 ZED 
REPRESENTATIVE: 1 r e w y  Z + P ~  

r . 
PROJECT 

~~ 

/ 

I, The undersigned, duly authorized representive of Zkm6 & MPAhlV 
do hereby accept the surface on which the geosynthetics will be installed and shall be 
responsible for maintaining the suitability of this surface, in accordance w i th  the project 
specifications. (Le., The contractor shall not install the geosynthetics until the subgrade 
surface is acceptable. Installation of the geosyn thetics will be considered acceptance of 
the subgrade.) 

PRIMARY SECONDARY 0 OTHER: 
d4P 

\ # 

f 

DATE 

...................... 

. . . . . . . . . . . . . . . . . .  

.................... 

. . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  

...................... 

...................... 

. . . . . . . . . . . . . . . . . . .  

..................... 

..................... 

..................... 

. . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  

PANEL NOS. 

. . .  .Pfdfj.*flM .f?.68.. . . . . . .  

..................................... 

..................................... 

..................................... 

........................... . . . . . .  

..................................... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

................................. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

%EO SWTEC ct3t4SULTANTs flLE NO. 3-OSCAS 

A 

SIGNATURE 
\\\ * 

......................... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .O.p(?~;33.. . .  - .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  




