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APPENDIX E (continued) 

Geotechnical Laboratory Test Results 
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Hydraulic Conductivity 
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Client Project Number 

ClientISite ID: 

SampleNumber 

.a . 

~ ~~~ 

NIA 

m1-01 

5417 

. . .  

Material Type: 

E ~ ~ e ~ k d 6 - d  Value: 

Project Name: 

Project Number: 

SOIL 

4 .OE-7 Cmls 

FLEXIBLE WALL PERMEABILITY TEST") 

NO. 

1 -  

ASTM D5084 

Spec. Spec. Spec. Dryunit Moisture Cell Back Consolid Permeant Average conductivity 

Prep.@ Length Diameter Weight Content Press. Press. Press. Liquido Gradient 

(-1 (-1 (cm) @cf) (%I @si) @si) @si> (-1 (-1 ( d s )  

R 7.55 7.16 116.3 15.8 67.1 62.1 5.0 DTW 13.3 2.1E-8 

Fluor F d d  OSDF Wm-2 

GTx-Go076 

Specimen Test Specimen Initial Conditions I Test Conditions Hyhulic 

Notes: 
1. Method C, "FallingHead, Increasiug-Tailwatd test procedures were followed duringthe testing 
2. spedmen preparatim: ST = Shdby Tube, R = Remolded, B = Block Sample 
3. Type of petneant liquid: DTW = Deaired Tap We, DDI = Deaired Dei& Watm 

000004 
w t e m P e n t m c f l = =  

J 5 3  9-20-@/ . T c s t ~ 6 ~ u l c o n ~ ~ n o t ~  

,* GeoTesting Express, Inc. Alpharetta, GA (770) 645-6575 www.geotest.com 
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Acceptable Permeability Zones (APZS) 
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'le No. STD. MOD. 
Frequency 

(Yds.) L u p u p I  

32/18/14 

HYD. % CLAY 
#200 

%PASS COND. 

74.2 - 19.5 LPlll-42 33,000 119.SQ13.9 - 
120.4a13.6 - 

, LPlll-43 34,500 122.4a12.5 132.8Q8.9 
123.4a12.2 133.7a8.7 

7.6 x lo4 31 LPlll-44 36,000 125.0Q11.6 - 
125.9a11.3 - 

Average Corrected Standard = 122.8 Q 12.2 

3011 411 6 

32/15/17 

2711 511 2 

!8/15/13 

Average Corrected Modified = 133.1 Q 9.1 

68.1 2.1 x lo4 17.6 

68.7 - 19.2 

67.4 - 16.1 

69.7 - 17.3 

Reported Tons = 15,634 @ 10% = 14,212 

LPlll-46 

Estimated Total Yardage = 8,559 

37,500 122.5Q11.9 129.1Q10.1 
123.4a11.6 129.9a9.9 

Cumulative Yardage = 37,582 

LP I I 1-47 

Final Composite  Hydraulic Conductivih = 2.3 x 1 0-8 and 2.5 x lo4 
cmlsec, remolded to the 90% saturation cuwe which was used as the 
APZ for Cells 1 and 2. The first two Composite #M points were remolded 
to less than the 90% saturation curve within the line of optimums APZ 
and were 2.0 x 1 0-7 and 3.0 x 1 0-7 cm/sec. The core samples LP 111-1 11 

39,000 122.4Q11.9 - 
1 23.8@ 1 2.1 - 

through 114 (see Fig 1) were remolded close to the line of optimums APZ. 

GQ0409/CPS/99-1 .XLS a m 9  

LP I I 1-48 

11-49 

000039 

40,500 121.0Q13.0 134.9Q8.8 
122.2a12.6 135.8a8.6 

42,000 119.8Q12.5 - 
120.7a 1 2.2 - 
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. JUL.31.2882 2:42PM 
< 

NO.181 P.2/2 

0. . . 

BENTONITE 
--494i 

CERTIFICATE OF ANALYSIS 

AMERICAN COLLOID 
92 H W Y  37 

L O E L L ,  WYO, 82431 

DATE: 31-JUl=02 
TO: GSEFLOUR DANIEL FERNALD 

7400 WILLEY ROAD 

HAMILTON, OH. 45013 

ATT'N: QUALIN CONTROL 

Dear Sirs: 

A shipment of 
left our Lovell, W plant on 
in WEST TRK,#77 

CG 50 (MAY 2002 COMPOSITE) 
06-Map02 

1276 as requested on your order PO. 

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

TEST 
RET. 10 MESH 
PASSING 200 MESH 
MOISTURE 
BULK DENSITY 
FLUID LOSS 
FREE SWELL 

REQ, SPECIFICATION 
I MAX. 
1 5 % W  
12.0% MAX.. 
65 I M 3  (TYPICAL) 
18.0 MAX, 
24 MIN, 

ACTUAL RESULTS 
0.2 0 

8,8 
63.1 
14.6 . 
26 

We hereby csrtii that the results shown above represent this shipment. 
Tests were conducted usirlg Anlerican Colloid Test Methods and 
approved laboratory procedures. 
Product made in the U.S.A. 

Tests Conducted By: B.M. 

Approved By: MOSES BRISENO 

ACC 

In any correspondence regarding this shipment, please refer to our 0 OrderNumber 151862 
000080 
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CERTIFICATE OF ANALYSfS 
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GSUPLOUR DANIEL FERNALR 
7400 WILLEY ROAD 

A shipment of 
left ow Lovell, WY piant on . OtbMay-02 in w6TmK.m 
88 requested on your order no. 

. cd 50 (hY 2002 COMPOSI'FE) 

1278 

. A dample from thls zihprnent was tesW, an4 gave the fotlbvlting mmlk . 

. .  
I 

ACC 

In any correspondence regarding this shipment, pleaae refer t;6 aw 
Order Number 161882 
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Granular Drainage Layer Material 
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No. 78 Stone 
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- 4 9 4 1  Grain Size Distribution Test Report 

SIEVE 

SEE 
.75 in. 
.5 in. 

.375 in. 
#4 
#8 
#I6 

#200 

* As' 

PERCENT 

FINER 
100.0 
91.2 
73.3 
24.2 
5.5 
1.8 
0.6 

ID-2487 
Sample No.: . #78 

Location: 

PASS? 

(X=NO) 
Soil Description 

LE QUARRY MODIFIED #78 7 
(Poorly graded gravel with s 

\ 

PL= \ Argberq Limits 
PI= 

Classification 
AASHTO= I USCS= GP 

Source of Sample: LSSO . \ Date: 411 1/02 

Client HANSON AGGREGATES DAVON INC. 
Project FLUOR FERNARD, CELL 2, PREP CEL 

Plate t NO: 11976.004 



--T- 

B 



... 

April 1,2002 

Alan Hohnhorst, MS60 
Fluor F d d ,  Inc. 
P. 0. Box 538704 
Cincinnati, Ohio 45253-8704 

mmm m m a  
m.8 

PAGE 82 

- - 4 9 4  1 
Hanson 
-4engr- 
Drvbq Inc 
4281 Rouah Road 
Hillsboro 
OH 45133 

Fax (B37) 364-2609 
~d (937) a~3-4211 

Re: Solicitation No. F02PB09113 

DearAlan: 

Enclosed is our response to the r e femd  solicitation quothg #78 Limestone in 
accordance with the technical specitications for the material required at Fernald. 

As you know, we have supplied modified #78 Limestone previousIy to Fluor Fernald and 
to Pctro EnVir0amenta.l for work on cell one and two at the Femald site. We certify that 
the material we offer, at this time, from our Eagle Quarry located at 13526 Overstace 
Road, Winchester, Ohio meets the ttchnical specifications outlined in the solicitation. 

If'any fiuther idomation is required, let me h o w ,  

Yours truly, 

Robert R Backer 
Sal& Representative for 
Hamon Aggwgates - Davon, Inc. 

000087 
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Grain Size Distribution Test  Report .;-49 41 

SIEVE 
SlZE 

.75 in. 
.5 in. 

.375 in. 
#4 
#8 

#16 
#200 

. . .  . .  , . !I . . .  

I .... .: -. . 
I .:,I . ; . : I  . : ' ! ! !  j ' j, : .  

. . .  
: : '.. j .  : i j . . .  

PERCENT I SPEC.' 
FINER PERCENT 
100.0 

0.6 

* ASTM D-2487 

PASS? 
(X=NO) 

. . . . . . . . . .  

. . .  
: , '  
i ! ,  
... 

. .  . .  ! :  . . . . .  
1 ; .  . ' . . . .  . . .  - . .  . . .  . .  . .  ! 1 . .  . 

:;, . , . : ! 

~~~ 

Soil Description 
EAGLE QUARRY MODIFIED #78 
(Poorly graded gravel with sand) r 

I PL= 
Atterberq Limits 

LL= PI= 

Coefficients 
D85= 11.3 D60" 7.99 D50= 7.01 
D30= 5.26 D15= 3.82 D10= 3-18 
C,= 2.52 Cc= 1.09 

Classification 
USCS= GP PAsHTo= 

Remarks I 

Sample No.: #78 Source of Sample: L3-980 
Location: ElevJDepth: 

Project FLUOR FERNARD, CELL 2, PREP CELL 4 & 5 

Gk /kda/p Project No: 11976.004 Plate 

COMPANY 
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Xameter D (in) 6.0 Weight of Specimen (gms) 
.ength of Specimen (in) 8.0 Density of Specimen (pcf) 
.ength of Flow (in) 6.0 Approximate Porosity(%) 

CONSTANT HEAD PERMEABILITY TEST 

6230.0 
104.9 
37.7 

1.60E91 

Material Description 
:arbonate Content (%) 0.60 
JSCS 
Yater Content (%) 

'roject Name Fluor Fernald 
Xent Hanson Agg. W.O.# 11976.004 
;ample Number #78 
;ample Location 
late 10-Apr-02 Lab No. 2980 

Cell 2 Prep Cell 485 

1.40E91 

Remarks 
SOURCE: EAGLE QUARRY 

Tested by FCE Review. by TGG 

K C. NUTTWG COMPANY 

1.20E91 

1.00E+01 

0) 
Y) 

- 
>. 

8.00E90 =! m a 'g 6.00E+00 

!! 4.00E40 

2.00E90 

0.00E+W 

! 

. L _ _  . :. ............... ..: I -L 

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 

TEST No. - average permeability 0 readings 
__  - _. _-- - . -- - - - - _ .  _ _  - __ - - -  

Test Specification: ASTM D2434 

008090 

411 5/02 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -.---__---___________ 
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Trial 
No. 

0.90 

0.80 

0.70 

0.60 s 
v) 

4 .  
W 

5 ' 0.30. 

0.20 

0.10 

0.00 

- 
0" 0.50 

2 0.40 

. Sample+ Tare Sample Sample+ Tare Sample Sample Sample 
Tare Weight Weight Weight . Tare Weight Weight Weight Loss ,Loss 

INSOLUBLE CARBONATE CONTENT TEST 

1 
2 
3 

rota1 

(9) (9) (9 1 (9) (9) (9) (9) ("/.I 
475.2 475.2 472.2 472.2 3 0.63 
455.2 455.2 452.8 452.8 2.4 0.53 
428.6 428.6 425.9 425.9 2.7 0.63 
1359 1359 1350.9 1350.9 8.1 0.60 

....... . .......... 0 ---__ -. - ? .- - . . .  

...... .... - 4 . .  

. .  ! 

0 _..- ___ _---___._____ 

Material Description 
ermeability (cmls) 9.46E+00 
scs 

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

1 . .  
. . . . .  .. -. . . . . .  ..._. 

Remarks SOURCE: EAGLE QUARRY 
Solution: pH O f  4 

.. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  -- ... __ I 

roject Name Fluor Femald 
lient Hanson Agg. W*O.# 11976.004 
ample Number #78 
ample Location 
ate 12-Apr-02 Lab No. 2980 

Cell 2 Prep Cell 485 

. . . . . . . . . . . . . . . . . . .  ........... ........... ... 1 ...- 

Tested by FCE Review. by TGG 
' a & ? & p & t , $  ~ / . r 9  )Lab. a;{ 

INSOLUBLE CARBONATE CONTENT TEST 

K C. NUlTING COMPANY 

I 
0 1 2 3 4 

TEST No. 

a 000091 

411 5/02 
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LOCATION: FERNALD, OHIO PROJECT NO:&-TASK NO.: 04- I 
DESCRIPTION: k / S e f S * n P  m--# DATE: /5 day@. month year 
MATERIAL TYPE: 3- 8 > T O  A / ?  SAMPLE NO.: Cflflz -a3/ 

4 9 4 1  
\ /  \ 

BEFORE WASH 

TARE NO. L -6 
WT. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OF DRY SAMPLE PLUS TARE (grams) / . m a  9.  . . . . . . . . . . . . . .  

W. OF TARE ( g r m s )  !99?, (.  

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WT. OF DRY SAMPLE (grams) 77i42.23 

A=- 

.L -- GEOSYNTEC CONSULTANTS 

A F  WASH 

L- 6 

/9% I 
m?z.@. . . . . .  

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

1767.7 1 

APPROXIMATE MINIMUM W. OF SAMPLE 
(PASSING NO. 10 S E X )  

(grams) 

FlNE G8AIN '1 65 

SAND 

115 

SIEVE ANALYSIS CIA IO:= 

SIEVE NO. 

. . . . .  

. . . . .  'I"" 

. . . . .  

. . . . .  

. . . . .  

. .  

. . . . .  .c . . . . . . . . .  

. . .  9% . . . . . . . .  

. . .  y! 6 .  . . . . . . .  

. . . . .  dl 30. . . . . . .  

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

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

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

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

, K?66.. 
3 9.5-0 
AX00 
icj,oQ 

. . . . .  .I ?... KO.. 

. . . . . . .  ?:.$?. . .  

Y! x 

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

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

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

. . . . .  . . . .  

. . . . .  . . . . .  

@.LO . . . . . . . . . . . . . . . . . .  

8 -30 . . . . . . . . . . . . . . . . . .  
c. 

. . .  . Q .  !.!?.. . . . . .  

. . .  .8 :. . . . . . . . . . .  % 
. . . . . . .  

. . . . . . . . .  

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

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

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

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

. . . . . . . . . .  

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

i= RETAINED 

@ 

. . . . . . . . . . . . .  @ 

. . . .  .@. .  . . . . . . .  

. . . . .  P . . . . . . . . . .  

1% 6 
. . .  . .  ,4& .?. . . . . .  

. . . . . .  m 6 ,  . . , . . 
94,s * 

98.3 
. . . . . . .  ss..s. . . . .  

. . . . . . .  95!9.. . . .  

. . . . . . .  m?.' 

. . . . . .  .*... f . .  . . .  

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

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

/ 

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

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

. . .  

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

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

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

Z FINER 

/@?@ 
. . . . .  /@. . . . . . . .  

. . . .  !.@@. . . . . . .  

. . .  .?S# q, . . . . . .  

. .  ..5-7* .3. . . . .  

. . . .  /.z..."/ . . . . . . . .  

. . .  3.?,5. . ,  . . . . .  

& 7  . . . . . . .  

. . .  !! z. . . . . . . . .  
1. f 1 

. . .  L.@. . . . . . . . .  

. . .  43.9 . . . . . . . . .  

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

. . .  L.. . . . .  , 
/ 
/' 

/ 

/ 

i 

. . . . . . . . . . . . . . . . .  
0 

I 

. . . . . . . . . .  

. . . . . . . .  

. . . . . . .  

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

. . . . . . . . . . .  

PROJECT 
SPEaflCATlONS 

/o 0 

!,bQ . . . . . . . . . . .  

8s. 7.. f C 6 . .  . .  

.C/d. .!e.. - %T . . . . . . . .  

. .  s- / .e  4 .r. . . .  

. . @ .  .Ti. . /o . . . .  

. ,o. .!.e.. I.. . . . .  

. .  4. . T?. . .T. . . . .  

0. .re . .  sl . . . . . . .  

.&. . ,To. T .  . . . . .  

. .@. . .  To. 2.. . .  

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

[,O.o. . . . . . . . . .  

100 . . . . . . . . . . . . . . . . .  

s 

- -  
- 

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

. . . . . . . .  

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

000094 " '  

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





4 9 4 1  

AVERAGE Q VALUE (mllsec): 
AVERAGE TEMP CC): 
TEMPERATURE CORRECTION: 
HEAD OF WATER (in): 
HYDRAULIC GRADIENT (i): 

CONSTANT HEAD PERMEABILITY TEST 
ASTM D 2434 

112.35 
19.0 

1 .M5 
5.7. 
0.48 

023-3313 SAMPLE TYPE 
SAMPLE DEPTH 

c 

PROJECT TITLE 
PROJECT NUMBER 
REMARKS 

TECH 
DATE 

CHECK 
REVIEW 

TIMEIN VOLUME TEMP. Q 
SECONDS (ml) "C (rnllsec) 

TJ 
4/16/02 

p w y  

, 

1 .  8 940 19.0 112.17 
2. 8 940 19.0 111.90 * 
3. 8 940 19.0 112.71 * 
4. 8 940 19.0 112.44 * 

INITIAL UNIT WEIGHT DETERMINATION 

3662.0 
)pARaTUS & WET SAMPLE (g): 
iPPARATUS WEIGHT (g): 
VET SAMPLE WEIGHT (g): 

AMPLE LENGTH (in): 
AMPLE DIAMETER (in): 
AMPLE AREA (in2): 
AMPLE AREA (crnl): 
AMPLE VOLUME (id): 
AMPLE VOLUME (ft'): 
JET DENSITY IN (pcf): 
IRY DENSITY IN (pcf): 

12.57 
81.07 
150.80 
0.087 

INITIAL MOISTURE CONTENT 
WET SAMPLE & TARE (g): 
DRY SAMPLE & TARE (g): 
WEIGHT OF TARE (g): 
WEIGHT OF WATER (g): 

DRY SAMPLE WEIGHT (g): 
MOISTURE CONTENT (96): 

FINAL DIMENSIONS 
SAMPLE LENGTH (in): 
SAMPLE DIAMETER (in): 

VALUE CORRECIED FOR 20 DEGRE€S C = 3.OE+00 cm/sec 

5 



FLUOR DANIEL 

(ASTM c 136 ) 

-- GEOSYNTEC CONSULTANTS 

<PROJECT ON-SITE DISPOSAL FACILITY (OSDF) 
PARTICLE SIZE ANALYSIS MECHANICAL SIEVE METHOD 

\ 

LOCATION: FERNALD, OHIO PROJECT NO:La13 'f 1 TASK NO.: 04. I 
DESCRIPTION: h s c  r DATE: &.- d a y L  month -3. year 
MATERIAL TYPE: 9 g s ? o A / Q  SAMPLE NO.: Fm 0 2  - Z J 

'SOIL SAMPLE SIZE 

FINE GRAIN APPROXIMATE MINIMUM WT. OF SAMPLE SAND 
(PASSING NO. 10 SIEVE) 

115 65 (grams j 

BEFORE WASH AFTER WASH 

TARE NO. 

WT. OF DRY SAMPE PLUS TARE 

WT. OF TARE 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 3 ~ .  ~ . ~ . ~  ~-t ,. . . . . . . . . . . .  (grams) 

(grams 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (grms) -j .B .;.. .~ . . . . . . . .  

LWT. OF DRY SAMPLE 
/ 1 

CIA ID:=*] 
' 

SIEVE ANALYSIS 

-r 

. . . . . .  .2 . . . . . . . . . . . . .  
I/ // 

. . . . . . . I . .  z 4" . .  ' .  ' ' ' ' ' 

. . . . . . .  

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

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

. . . .  

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

. . . . . . . . . . . . .  I ~ , O O  

. J  2:. KO. , 

9.5-0 
. .  7: w . . . . . . . . . . . . .  

. . . . .  fi.8. . . . . . . . . . . . . . . .  -2 ;.3.6.. . .  

. . . . .  '(6.. . . . . . . . . . . . .  . . ~ . * . ~ . 6 . .  . . . .  
8 

. . . . .  30.. . . . . . . . . . . .  .e-. bo. . . . .  

. . . .  tk go . . . . . . . . . . . . .  e 3 * .  . . . .  

. . .  %6. . . . . . . . . . . .  Q .  ! ,! ?. . . . . . .  

. .  fw.0 . . . . .  .I. . . .  .a? . '. .?.r. . 

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

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

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

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

I 
m N E R  = 100 - 1 X RETAINED 

W. RETAINED 
(grams) 

7 
. . . . . . .  @ 
. . . . .  

. . . . .  

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

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

. . . . . . . .  

. . . . . .  

PROJECT 
SPEanCAnONS X RETAINED 7, RNER 

. . . . . . . . . . . . . .  I S . 0  . . . . . . . . .  10.0 . . . . . . . .  

. . .  .II .? .*. . . . . . . . .  /.s4., . . . . . . . . .  

/o 
" " #.@ . . . . . . . . . .  .f s 0. . . . . . . .  /. Q.0. . . . . . . . . .  

. . . .  

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

. . . . . .  7*. 5 

. . . .  3l? p 

. . . .  $.7* 71 
Ca 6.5 

. . . .  9. .7 6 

. . . . .  9. .8! x: I 

. . . . . .  q.a..$. 

. . . . . .  4 g! 
. . . . .  74; :g 

. . . . . . .  .I(  ,@ .o 

. . . . . . . . .  9. ael 5: 

. . . . . . . . .  9 6 . P . .  

. . . . . . . . .  1. .ah 3 

. . . . . . . . . . .  3.. 5: I 

. . . . . . . . . . .  2 r.4 

. . . . . . . . . . .  I !. .&:I 

. .  !.@4.. . . . . . . . .  

3s. -74F4 . . .  

..:fa. .re, ?T,, 

. .  .5- 6.4 .r. . . .  

. .a.  XQ.. 14, . , . 

. .  0 . .?P. . .r. . . .  

e ro T . . . . . . . . . . . . . . . . .  

. .I. 

. .  1 

. .  1 .  . . . . . . .  1.t.b.. . . . .  @. ..ToT . . . . . .  

.I d. y.. . . .  .o. . .  To. .A. . . .  - - - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .QOQ.097.. . . .  

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

/ 





CONSTANT HEAD PERMEABILITY TEST 
ASTM D 2434 

)ROJECT TITLE -]I-- - -  

'ROJECT NUMBER 023-3313 SAMPLE TYPE 
tEMARKS SAMPLE DEPTH 

TECH 
DATE 

CHECK 
REVIEW 

TIMEIN VOLUME TEMP. Q 
SECONDS (ml) OC (ml/SeC) 

1 .  5 1230 22.0 229.05 
2. 5 1230 22.0 232.95 * 
3. 5 1230 22.0 232.51 * 
4. 5 1230 22.0 234.29 * 

TJ 
6/20/02 

Q A  
/&fl 

INITIAL UNIT WEIGHT DETERMINATION INITIAL MOISTURE CONTENT 
3 

.PPARATUS WEIGHT (g): 
JET SAMPLE WEIGHT (g): 

AMPLE LENGTH (in): 
AMPLE DIAMETER (in): 
AMPLE AREA (in2): 
AMPLE AREA (cm2): 
AMPLE VOLUME (in3): 
AMPLE VOLUME (ft3): 

{ET DENSITY IN @cf): 
RY DENSITY IN (pcf): 

0.087 

105.3 

WET SAMPLE & TARE (g): 
DRY SAMPLE & TARE (g): 
WEIGHT OF TARE (g): 
WEIGHT OF WATER &): 
DRY SAMPLE WEIGHT (g): 
MOISTURE CONTENT ( W ) :  

FINAL DIMENSIONS 
SAMPLE LENGTH (in): 
SAMPLE DIAMETER (in): 

233.25 

0.953 

AVERAGE Q VALUE (ml/sec): 
AVERAGE TEMP (OC): 

TEMPERATURE CORRECTION: 
HEAD OF WATER (in): 
HYDRAULIC GRADIENT (i): 0.48 

1 

0000 
K VALUE CORRECTED FOR 20 DEGREES C = 5.8E+00 c d s e c  

1 

. . -  l o  

)9 



- 4 9 4 1  CONSTANT HEAD PERMEABILITY TEST 
ASTM D 2434 

_ _  

023-3313 SAMPLE TYPE 
SAMPLE DEPTH 

PROJECT TITLE- 
PROJECT NUMBER 
REMARKS 

VALUE CORRECTED FOR 20 DEGREES C = 3.4E+00 cm/sec 

TIMEIN VOLUME TEMP. Q 
SECONDS (ml) OC (ml/sec) 

TECH 
DATE 

CHECK 
REVIEW 

1 .  3 650 21.5 216.67 
2. 3 650 21.5 214.52 * 
3. 3 650 21.5 216.67 * 

650 21.5 212.42 * 

DW 
6/21/02 

Q A  
/""W/\l 

4356.0 
PARATUS & WET SAMPLE (g): 

APPARATUS WEIGHT (g): 
WET SAMPLE WEIGHT (g): 

SAMPLE LENGTH (in): 
SAMPLE DIAMETER (in): 
SAMPLE AREA (in2): 
SAMPLE AREA (cm2): 
SAMPLE VOLUME (in3>: 
SAMPLE VOLUME (ft'): 
WET DENSITY IN @co: 
DRY DENSITY IN (pcf): 

182.41 

INITIAL MOISTURE CONTENT 
WET SAMPLE & TARE (g): 
DRY SAMPLE & TARE (g): 

WEIGHT OF TARE (8): 
WEIGHT OF WATER (g): 
DRY SAMPLE WEIGHT (g): 
MOISTURE CONTENT (%): 

FINAL DIMENSIONS 
SAMPLE LENGTH (in): 
SAMPLE DIAMETER (in): 

AVERAGE Q VALUE (ml/sec): 214.54 
AVERAGE TEMP ("C): 



f 7 f  

- -. 

LOCATION: FERNALD, OHIO PROJECT NO:@'3'f I TASK NO.: 04. I 
DESCRIPTION: . L b b  D A E :  L day,&c month %/ year 
MATERIAL TYPE: g s?L7 A l d  SAMPLE NO.: -F# - 3 

a 

APPROXIMATE MINIMUM W l .  OF SAMPLE SANO FINE mAIN 
(PASSING NO. 10 S E E )  

SIEVE ANALYSiS 

115 65 (gramsj 

QA I D : M &  

I Bs 
TARE NO. 

WT. OF DRY SAMPLE PLUS TARE (grams) 5396.6 3 ~ 4 -  

WT. OF TARE (9rms) 

. . . . . . . . . .  scpr66.. 1 . .  
3 9.5-0 . . . . . . . . . . . . . . . . . . . . . . . .  

. . . .  .7&.A.. 

. . . . .  q& .x 

DIAMETER 
(mm) SEX NO. 

. . . .  2 .:. 
. . . . . .  I . % ? .  . 

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

mNER = 100 - 1 X RETAINED ' 

. . . . . . . . . .  ./*8. . . . . . . . .  .e. . T U .  .7 , .  . .  

. . . . . . . . . . . .  I?$ . . . . . . . .  0. ?-e. . > .  . . . . . .  

- 

. . . . . . . . . .  

. . . . . . . .  

. . . . . . . . . . . . .  . . . .  q8: .3. 
. . . . .  By . t . .  . . . . . . . . . . . . .  

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

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

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

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





4 
CONSTANT HEAD PERMEABILITY TEST 

ASTM D 2434 

4MPLE LENGTH (in): 
4MPLE DIAMETER (in): 
4MPLE AREA (in2): 
4MPLE AREA (cm*): 
4MPLE VOLUME (in3): 
4MPLE VOLUME (fi3): 
‘ET DENSITY IN (pcf): 
RY DENSITY IN (pcf): 

SAMPLE I D T I  
023-3313 SAMPLE TYPE 

SAMPLE DEPTH 

>ROJECT TITLE 
’ROJECT NUMBER 
ZEMARKS 

12.0 
4.0 

12.57 
8 1.07 
150.17 
0.087 
98.2 
98.2 

TIMEIN VOLUME TEMP. Q 
SECONDS (ml) OC WE) 

+ 

K VALUE CORRECTED FOR 20 DEGRES C = 2.6E+00 c d s e c  

1 .  5 530 21.5 104.13 
2. 5 530 21.5 104.13 * 
3. 5 540 21.5 105.26 * 
4. 5 530 21.5 106.00 * 

TECH- 
DATE 

CHECK 
REVIEW 

INITIAL UNIT WEIGHT DETERMINATION 

3868.0 
bPARATUS & WET SAMPLE (8): 

PPARATUS WEIGHT (g): 
{ET SAMPLE WEIGHT (g): 

~ J I D W  
6/20/02 
3d) 

INITIAL MOISTURE CONTENT 
WET SAMPLE & TARE (g): 
DRY SAMPLE & TARE (g): 
WEIGHT OF TARE (g): 
WEIGHT OF WATER (g): 
DRY SAMPLE WEIGHT (g): 
MOISTURE CONTENT (%): 

FINAL DIMENSIONS 
SAMPLE LENGTH (in): 
SAMPLE DIAMETER (in): 

105.13 

0.965 

AVERAGE Q VALUE (rnllsec): 
AVERAGE TEMP (“C): 
TEMPERATURE CORRECTION: 
HEAD OF WATER (in): 
HYDRAULIC GRADIENT (i): 0.48 

CnfAnr A r r n r i r r f n c  fnr 



LOCATION: FERNALD, OHIO PROJECT NO:L413 y 1 TASK NO.: 04. I 
DESCRIPTION: DATE: /2 day.&.&% month zs>f, year 

SIEVE ANALYSIS 

\ 

. . . . .  ?8. . . . . . . . . . . . . . . .  

. . . . .  "E!. . . . . . . . . . . . . . .  

APPROXlMAfE MINIMUM WT. O f  SAMPLE SAND FINE GF!AIN 

. I .  . . . .  

(PASSING NO. 10 SIEVE) 
(grams j 

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

115 65 

W. RETAIN= 

. . . . . . . .  

. . . . . . . . .  

. . . . . . . . . . .  

l 1 '  ' . . Yb .474. 
. . . . .  cl6 .sBr13.. 
. . . . . .  y b .8Q! ? .  . 
. . . . . .  Y 6 9 !!. I 
. . . . . .  w c . 9 : :  
. . . . .  tl.'t.l7..1. 
. . . . . .  Lf.31.7, z . 
. . . . . . . . . . . . . . . . . . .  

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

x TARE NO. 

WT. OF DRY SAMPLE PLUS TARE (9 ' rnS)  

WT. OF TARE 

. . . . . . . . . . .  

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

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

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

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

AF TES WASH 
Jr) 

1% i z  
$ 6 ~ 6 .  Y 





II CONSTANT HEAD PERMEABILITY TEST 

I 

ASTM D 2434 

. _ _  
SAMPLE I D I  -- 

023-3313 SAMPLE TYPE 
SAMPLE DEPTH 

PROJECT TITLE- - 
PROJECT NUMBER 
REMARKS 

INITIAL UNIT WEIGHT DETERMINATION INITIAL MOISTURE CONTENT , 

TIMEIN VOLUME TEMP. Q 
SECONDS (d) OC (mllsec) 

TECH 
DATE 

CHECK, 
REVIEW 

1 .  10 960 22.5 93.11 
2. 10 950 22.5 92.95 * 
3. 10 950 22.5 92.68 * 
4. 10 950 22.5 92.41 * 

TJ 
6120102 

pfi 
/6fl*b 

APPARATUS WEIGHT (g): 
WET SAMPLE WEIGHT (g): 

SAMPLE LENGTH (in): 
SAMPLE DIAMETER (in): 
SAMPLE AREA (in*): 
SAMPLE AREA (cm*): 

SAMPLE VOLUME (ft3): 

WET DENSITY IN (pcf): 
DRY DENSITY IN (pcf): 

SAMPLE VOLUME (in3): 

WET SAMPLE & TARE (8): 
DRY SAMPLE & TARE (8): 

WEIGHT OF WATER (g): 
DRY SAMPLE WEIGHT (g): 
MOISTURE CONTENT (96): 

3774.0 WEIGHT OF TARE (g): 

12.57 FINAL DIMENSIONS 
81.07 SAMPLE LENGTH (in): 
150.17 SAMPLE DIAMETER (in): 
0.087 

AVERAGE Q VALUE (mllsec): 92.68 
AVERAGE TEMP CC): 
TEMPERATURE CORRECTION: 0.942 
HEAD OF WATER (in): 
HYDRAULIC GRADIENT (i): 

I li 
K VALUE CORRECTED FOR 20 DEGREES C = 2.3E+00 cm/sec 



4 9 4  

K VALUE CORRECTED FOR 20 DEGREES C = 2.4E+00 c d s e c  

CONSTANT HEAD PERMEABILITY TEST 
ASTM D 2434 

TECH 
DATE 

CHECK 
REVIEW 

~~~ ~ ~~ 

023-3313 SAMPLE TYPE 
SAMPLE DEPTH 

'ROJECT TITLE 
'ROJECT NUMBER 
ZEEMARKS 

TJ 
6/20/02 

% A  

TIMEIN VOLUME TEMP. Q 
SECONDS (ml) OC (mllsec) 

1 .  5 800 22.0 151.52 
2. 5 790 22.0 151.34 * 
3. 5 800 22.0 151.52 * 
4. 5 800 22.0 152.38 * 

INITIAL UNIT WEIGHT DETERMINATION INITIAL MOISTURE CONTENT 

,PPARATUS WEIGHT (g): 
(ET SAMPLE WEIGHT (g): 

AMPLE LENGTH (in): 
AMPLE DIAMETER (in): 
AMPLE AREA (inz): 
AMPLE AREA (anz): 
AMPLE VOLUME (in3): 
AMPLE VOLUME (ft3: 
/ET DENSITY IN @cf): 
IRY DENSITY IN @f): 

WET SAMPLE & TARE (g): 
DRY SAMPLE & TARE (g): 

WEIGHT OF WATER (g): 
DRY SAMPLE WEIGHT (g): 
MOISTURE CONTENT (%): 

4335.0 WEIGHT OF TARE (g): 

FINAL DIMENSIONS 
182.41 SAMPLE LENGTH (in): 

0.163 
SAMPLE DIAMETER (in): 

AVERAGE Q VALUE (mlIsec): 
AVERAGE TEMP CC): 
TEMPERATURE CORRECTION: 
HEAD OF WATER (in): 
HYDRAULIC GRADIENT (i): 0.33 

151.75 

0.953 

Cnlrlar A c c n r i r d a c  I n r  



FLUOR DANIEL -- GEOSYNTEC CONSULTANTS 

0 PARTIClE SIZE ANALYSIS MECHANICAL SIEVE METHOD (ASTM CIS ) 
( P R O J ~ i l  ON-SITE DISPOSAL -FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT N 0 : L S T A S T A S K  NO.: 04- I 
DESCRIPTION:  DATE: & day- month year 

SAND FINE a A I N  APPROXIMATE MINIMUM WT. OF SAMPE 

SIEVE ANALYSIS 

2 (gramsj 115 65 (PASSING NO. 10 SIEVE) 

J 

I q.00 
. . . .  .i 3:. KO.. 
. . . . . .  ?:.$-O. . .  

Y! v 

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

BEFORE WASH 

,q.&b'5 8 TARE NO. 

WT. OF DRY SAMPCE PLUS TARE (grams) p-1 45; 6 
WT. OF TARE (grams) 737% / 9 

\WT. OF DRY SAMPLE (grams) SS5G.s" 4 

, AFTER WASH 
I &  

JXL 

55l %fJ% 

14- IY 

b y  13.Y 
4 3 7 4  

J 

~~~~~ 

9 
. . . .  2. 

. . . . . .  !.z I/ .#/ 

-0.6 6 
. . . . . . . . . . . .  ? . .  . . . . . . .  

3 9. s-.i . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. RETAINED 
(grams,) 

. . . . . . .  

. . . . . .  

. . . . . .  . . . . .  

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

0 
. . . . . .  I . . .  . . . .  yy 4 ' ' ' '  $ / / " ' . "  

%.: . . . . . . . .  

. . . . . .  .4.. . . . . . . . . . .  

. . . . . .  

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

""*" . .  I .%5, .§ 

. . . . .  ?8. ; .  . . . . . . . . . . . . .  

. . . . .  "E! 6 .  . . . . . . . . . . . . . .  

..5.0./ I., .5. . .  

.5Y 1. d.. ..7. . . .  

. . .  5Y'!B, 8.. , . 

. . .  5."15!9.. . 

. . .  5q . b e  9 

. . .  5 9 . F $ .  . 

. . .  $L.l:W,. 7.  
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0 -30 
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. . . . . .  4 c 3. . . . .  
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Z l N E R  = 100 - 1 X RETAINED 

OGEO Smxc GXULTANTS HQ 2-1cpus 





CONSTANT HEAD PERMEABILITY TEST 
ASTM D 2434 

- 

SAMPLE I D I  
023-3313 SAMPLE TYPE 

SAMPLE DEPTH 

PROJECT TITLE 
PROJECT h W E R  
REMARKS 

SAMPLE LENGTH (in): 
SAMPLE DIAMETER (in): 
SAMPLE AREA (inz): 
SAMPLE AREA (anz): 
SAMPLE VOLUME (in3): 
SAMPLE VOLUME (ft3): 

WET DENSITY IN (pcf): 
DRY DENSITY IN (pcf): 

TIMEIN VOLUME TEMP. Q 
SECONDS (ml) OC (mllsec) 

1.  10 700 22.0 70.21 
2. 10 690 22.0 69.42 * 
3. 10 700 22.0 70.42 * 

12.0 
4.0 

12.57 
81.07 
150.55 
0.087 
97.0 
97.0 

4. 10 

= 1.7E+00 c d s e c  K VALUE CORRECTED FOR 20 DEGREES C 

700 22.0 70.00 * 

TECH 
DATE 

CHECK 
REVIEW 

DW 
6120102 

gfl 
/w& 

INITIAL MOISTURE CONTENT 
WET SAMPLE & TARE (g): 
DRY SAMPLE & TARE (g): 
WEIGHT OF TARE (g): 
WEIGHT OF WATER (g): 

DRY SAMPLE WEIGHT (g): 
MOISTURE CONTENT ( W): 

FINAL DIMENSIONS 
SAMPLE LENGTH (in): 
SAMPLE DIAMETER (in): 

AVERAGE Q VALUE (mllsec): 69.95 
AVERAGE TEMP CC): 

P- n I rl n I A c c n c ;rr +n c In c 



GE OSYNTEC CONSULTANTS 
\ 

BEFORE WASH 

PARTICLE SIZE ANALYSIS MECHANICAL SIEVE MElliOD (ASTM c i s  ) 

AFfER WASH 

._ 

- .  ._ 

r p ~ ~ ~ c t  ON-SITE DISPOSAL FACILITY (OSDF) 
- 

TARE NO. 

(sr-4 
WT. OF TARE (9r-4 

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

WT. ............................................................ OF DRY SAMPLE PLUS TARE 

PROJECT N O  a '3 q /  TASK NO.: 0 9.1 
DESCRIPTION: P h s e  DATE: /fi day& month 2s year 
MATERIAL TYPE: SI.#& SAMPLE NO.: /=rn&a- L 

LOCATION: FERNALD, OHIO 

1 

35 >( .... . . . . . . . . . .  .I?... le . . . . . . . . . . . . . . . . . . . . . . . . .  x 
&?%!. .+- . . . . . . . . . . . . . .  . . .  

.?. .......... 

% 4 . /  437  1 

SOIL SAMPLE SIZE I 

L 

APPROXIMATE MINIMUM m. OF SAMPLE 
(PASSING NO. 10 %E) 

..r . t . . . . . . . . . . . . . . .  ............................... . 

flNE GRAIN 
. . . . . . . . . . . . . . . . . .  I 65 

. .  

. . . . . .  97*..7 ..... I . . . . .  f J h  .......... 

...... Q s . 4  . . . . . . . . .  .'I ............. 

~~ 

SAND 

115 
. . . . . . . . . . . . . . . . .  

' \  O...!.?..Y... .A. '. 

0. . 7; . .r.. . 

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

........................................ . o o o ~ . ~ l ~  . 

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

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

SiEVE ANALYSlS QA ID:B& 

. . . . . . .  2-? 

. . . . . .  .I.. 2,. ... P .+. . . .  

I 

...... .6N. ... 

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

............. , .... 

................. .I 

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

. . . . . .  .+-e: 66. 
3 9. fo ................. 
2 m o  ................. 
icj.0-6 .................. 

.......... J 26. go.. 
y.,"o .................. 

...... Y ! T . .  
6 . . . . .  .2,.3. b""' 

. . . . .  ./:*.to. . . . . .  .s . bo 
..... e .-.3?. . . . .  

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

. . .e .  !.If ..... 

... lo. .! .?.r.. .. 

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

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

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

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

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

3: RETAINED 

WT. RETAINED 
(Sr-4 

-7- 
.... .  # . ' . . .  

... RA!f#D.. . 

..... .&f AT ..... 

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

- .  5-oldj.?! .I 
... r?.x.Q : : : 
.................. 
.................. 

...... r'........... 

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

00 . . . . . . .  5. ......... h?Q ............. /. . . . . . . . . . .  
. . . . . . . . . . .  . . . . . . . . . . .  f,6$. . . . . . . . . . . . .  /IC! .Q. ........ 

. .  

...... ?b! I,. ...I ......sa. 1. ......I.. . .e. .To /.e. 

..... . . . . . . .  Q. . .  . . 

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

..... ..... ....... . To .s.. . 

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

.... 





4 9 4 1  

TECH 
DATE 

CHECK 
REVIEW 

CONSTANT HEAD PERMEABILITY TEST 
ASTM D 2434 

._ - - - - - - - - - - 

GEOSYNTEWUOR FERNALD/OH 
023-3313 SAMPLE TYPE 

SAMPLE D E m  

PROJECT TITLE 
PROJECT NUMBER 
REMARKS 

TJ 
7/2/02 

$9 
/m& 

TIMEIN VOLUME TEMP. Q 
SECONDS (ml) O C  (ml/ sec) 

1. 29 5650 22.0 70.21 
2. 29 5650 22.0 69.42 
3. 29 5650 22.0 70.42 * 
4. 29 5650 22.0 70.00 * 

INlTIAL UNIT WEIGHT DETERMINATION 

& WET SAMPLE (g): 
APPARATUS WEIGHT (g): 
WET SAMPLE WEIGHT (g): 

SAMPLE LENGTH (in): 
SAMPLE DIAMETER (in): 
SAMPLE AREA (inz): 
SAMPLE AREA (cm*): 
SAMPLE VOLUME (in3): 
SAMPLE VOLUME (ft?: 
WET DENSITY IN (pcf): 
DRY DENSITY IN (pcf): 

4339.0 

12.57 
81.07 
150.55 
0.087 

INITIAL MOISTLJRE CONTENT 
WET SAMPLE & TARE (g): 
DRY SAMPLE & TARE (g): 
WEIGHT OF TARE (g): 
WEIGHT OF WATER (g): 
DRY SAMPLE WEIGHT (g): 
MOISTURE CONTENT (%): 

FINAL DIMENSIONS 
SAMPLE LENGTH (in): 
SAMPLE DIAMETER (in): 

69.95 

0.953 

AVERAGE Q VALUE (mI/sec): 
AVERAGE TEMP TC): 
TEMPERATURE CORRECTION: 
HEAD OF WATER (in): 
HYDRAULIC GRADIENT (i): 0.48 

VALUE CORRECTED FOR 20 DECREES C = 1.7E+OO cm/sec 

. - ... 



PROJECT NO: '3 TASK NO.: 0 yo/ LOCAnON: FERNALD, OHIO 

DESCRIPTION: ? h s e  DATE: day&& month zs year 
MATERIAL TYPE: - 8 ST.bV& SAMPLE NO.: Frrl 0 2 -  '3 

( SOIL SAMPLE SIZE 3 
- 

APPROXIMATE MINIMUM WT. of  SAMPLE !%NO FINE GRAIN 
(PASSNG NO. 10 SIEVE) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

a 
i 

L (Tams) 115 65 

x. TARE NO. 

WT. OF DRY SAMPLE PLUS TARE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ..................... . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ..................... .4.G 5- . . . . . . .  

. .............................................................. 9 3?!.!. . . . . . . . . . . . . . . . . . .  ?ST. . I  . . . . . . . . . . .  
(a=ns) 

WT. O f  TARE (9rms) . .  

SIEVE ANALYSIS 

\WT.  OF DRY SAMPLE (g-s> 57G42.6 5 - 5 7  3. y J 

Z RETAINED 

..... F. 

..... B.. 

. . . . .  & ..... . .  ... 
..... ! %. 7.. 
... .m .&. ........ 
. . .  .s.Y-..f. ........... 
.... "7. .2.. ....... 
. . . .  7 3 . 4 .  ......... 

. . . . .  

PROJECT 
sEancAnms 

............................... /(OF?. ...... 

.............................. /ea.. ....... 

.............................. : . .t.o.C!. . . . . . .  

........................ .!.e.. ..... , 
. . . . . . . . .  &. .f: .1. . . . . . . . . .  .wb. !e? . .  

:.?. .q. 2. .  ....... .YO. To. *%i 
.S.I.../. .......... 3. &..Z .k.. 
..2,.a.. . . .  .......e. .T'o 4 .0 . .  
..a Y. ......... .Q. . ??. . I-. .. 

X RNER 

- \ -  

8 

...................................... 
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. . . . . . . . . . . . . . . .  . . . I . .  .............. . . . I  . .  

.2.,.3. 6 a'"" .l:.f&. . . . . .  

WT. RETAINED 
(5F-s) 
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. . . .  B . . . . . . .  

.... a. . . . . . . .  
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.2 8 6 %.Y ... 
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. > T . 1 . ? . 3 . .  

.. SS?. q y . 3 . .  . 
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/ -  
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.?:. .z.. ........ .c9. . -ro. .r .. 
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- 
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II 

TECH 
DATE 

CHECK 
REVIEW 

CONSTANT HEAD PERMEABILITY TEST 

TJ 
7/2/02 

D19 
f&A 

ASTM D 2434 
_ _  

OB3313 SAMPLE TYPE 
SAMPLE DEPTH 

PROJECT TITLE 
PROJECT NUMBER 
REMARKS 

TIMEIN VOLUME TEMP. Q 
SECONDS (ml) OC (ml/sec) 

1. 24 5650 22.0 197.35 
2. 23 5650 22.0 197.62 
3. 23 5650 22.0 197.00 
4. 23 5650 22.0 196.73 

WEIGHT DETERMINATION 

& WET SAMPLE (g): 
APPARATUS WEIGHT (g): 
WET SAMPLE WEIGHT (g): 

SAMPLE LENGTH (in): 
SAMPLE DIAMETER (in): 
SAMPLE AREA (in?: 
SAMPLE AREA (cmz): 
SAMPLE VOLUME (in3): 

SAMPLE VOLUME (ft'): 
NET DENSITY IN (pco: 
I R Y  DENSITY IN (pcf): 

11924.0 

182.41 
282.74 
0.164 
100.7 

INITIAL MOISIZrRE CONTENT 
WET SAMPLE & TARE (g): 
DRY SAMPLE & TARE (g): 
WEIGHT OF TARE (g): 
WEIGHT OF WATER (8): 
DRY SAMPLE WEIGHT (g): 
MOISTURE CONTENT (%): 

FINAL DIMENSIONS 
SAMPLE LENGT'H (in): 
SAMPLE DIAMETER (in): 

AVERAGE Q VALUE (ml/sec): 
AVERAGE TEMP CC): 
TEMPERATURE CORRECTION: 
HEAD OF WATER (in): 
HYDRAULIC GRADIENT (i): 

197.12 

0.953 

0.33 

II i l  

Gnlder A r c n r i d n c  I n r  



DESCRIPTION: 

. . . . . . . . . . .  

. . . . . . . . .  
Wl. OF TARE 

WT. OF DRY SAMPLE 

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

SIEVE ANALYSIS 

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

SIEVE NO. WT. RETAlNED- 
( S r t J d  
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ct 8. .?&. 6 
.wiw::: 

................ 
I 

. . .. .fl . . . . . . .  

..... g 

... 4::::::: 1 
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.... me..  . . . .  

... .9& r.. ... 
. 4.33 ..... 

.... P A  9.. .. 

.... f84 ./. . . . . .  
... 9 .d: z.. . .  

. . .  ?.&3.. . . .  

.. .LEK: .3. . . . . .  

. .7.6:.5. . . . . . .  w... 

....  

/ 

.................. 
. .  -i ................. 

1 

DIAMETER 
(mm) 

5-0.6 6 . . . . . . .  3 9,. ~~ 

. ................ 
2SOO 
I 7.0.6 

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

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

I 
' %FINER 
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p 4-0 ................ 

..... ..2.-. . . . . . .  
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6- 
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. . . . . . . . . . . . . . . . . .  

8.60 . . . . . . . . . . . . . . . .  
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... !?.:.r ..... 

. . .  6. :. .?.r.. .. 
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............ 
................. 

X RETAINED 
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................. 
................ 
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PROJECT 
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.. .e.?.. ..... 

. .uk. E??. 

.YO. .T?. 3- 

. 5: 7c.2 .K 

. . R - . . L  4.0. 

.Q . .k. 3.. 

.o.. 7;. . s-. 

. Q.. ??. . .$. . .  

. e.. ??. . c., 

. .  B . T o  2.. 

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

0.0d.i7'. 
............... 
................ 

I 





CONSTANT HEAD PERMEABILITY TEST 4 9  

1 
ASTM D 2434 

- - 

023-3313 SAMPLE TYPE 
SAMPLE DEPTH 

PROJECT TITLE 
PROJECT NUMBER 
REMARKS 

TECH 
DATE 

CHECK 
REVIEW 

TIMEIN VOLUME TEMP. Q 
SECONDS (ml) *C (ml/=> 

JH 
7/24/02 

f l  
/Lt//f- 

1 .  30 
2. 31 
3. 31 
4. 31 

INITIAL UNIT WEIGHT DETERMINATION 

iPPARATUS WEIGHT (g): 4383.0 
VET SAMPLE WEIGHT (g): 

AMPLE LENGTH (in): 
AMPLE DIAMETER (in): 
AMPLE AREA (in2): 
AMPLE AREA (cm2): 

AMPLE VOLUME (!I3): 
(ET DENSITY IN 0: 
)RY DENSITY IN @cf): 

28.27 
182.41 
282.74 AMPLE VOLUME (in3): 

5650 22.0 186.78 
5650 22.0 184.64 * 
5650 22.0 183.74 * 
5650 22.0 183.74 * 

INITIAL MOISTURE CONTENT 
WET SAMPLE & TARE (g): 
DRY SAMPLE & TARE (g): 
WEIGHT OF TARE (g): 

WEIGHT OF WATER (g): 
DRY SAMPLE WEIGHT (g): 
MOISTURE CONTENT (%): 

FINAL DIMENSIONS 
SAMPLE LENGTH (in): 
SAMPLE DIAMETER (in): 

AVERAGE Q VALUE (mllsec): 
AVERAGE TEMP CC): 
TEMPERATURE CORRECTION: 
HEAD OF WATER (in): 
HYDRAULIC GRADIENT (i): 

= 2.9E+00 c d s e c  K VALUE CORRECTED FOR 20 DEGREES C 



GE OSYNTEC CONSULTANTS 

I 

a 

PARTICLE SEE ANALYSIS MECHANICAL SIEVE METHOD (ASTM c 136 ) 
PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) . -  
LOCATION: FERNALD, OHIO PROJECT N O  c;Q'3v/ TASK NO.: 0 ~ I O /  
DESCRIPTION: P h s e  DATE: .-I$- day.&. month?= year 

- v MATERIAL TYPE: d? S 7 4 4 a  SAMPLE NO.: F-M # 2 - 7  

SiEM ANALYSIS 

(A - 

QA ID: 

SAND flNE GRAIN APPROXIMATE MINIMUM WT. O f  SAMPLE 
(PASSING NO. 10 SIEVE) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

65 (SrofnS) 115 

MAMEfER WT. RETAINED 

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

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

4 2  BEFORE WASH I 2- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  x. ........................... TARE NO. 

WT. O f  DRY SAMPLE PLUS TARE 

WT. OF TARE 
............................................................. . . . . . . . . . . . . . . . .  

........... 

. . .  ".@. . . . . . . . . . . .  t? . ! .! f. . . . . . . . .  w y ? 5 . . .  1 . . . . .  1 6 0  %?. . . . . . . . . . . . .  I .P. :. .?r. . . . . . . .  7.r. $6 t.5 ..  

2.%3 AFTER WASH \ I 

x . . . . . . . . . . . . . . .  
52w. .F.. . . . . .  

........ 4 3 %[ ; 

..... 

....... fl.. . . . . . . . . . .  ./.?.c?, . . . . . . . . . . .  

. . . . . .  P.. . . . . . . . . . .  J. c2.0.. . . . . . . . . .  

...... H. ........... .1. c? .h. . . . . . . . . .  

. . . . . .  p.. . . . . .  ... ..... I. ee.. .......... 

. . . . . .  ?I! 2.. . . . . . . . .  .LJ.L?*. 8,. ....... 
...... k5!. 7... ....... 3 T.3.. 
...... 9.?,..II ...-........ 2.& ........ 

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

m N E R  = 100  - 1% RETAINED 

LOO.. . . . . .  
k9.0.. ....... 

: . .r1.49. ...... 
.!.e.. ..... 
.lv.k. E??. 

....... %. T?. .% 
5. &..Z.K- - -  

...... 9 . u .  1 ......... i . y  ......... 

. . . . . .  s.g.3:: . . . . . . . . .  !:.3 ........ 
a . .L  l.P. 
a. !? .I.. % 

... . . .  9. X! .%.. I . . .  ..... .!.:.?. . ..I...&! .7"?..5.. 

. . . . . .  4.8 ...a . . . . . . . . . . . . .  1. :.z ........ 

. . . . .  .?%, . . . . . . . . . . . . .  1 L. 0.. 
- Q..w.. .K. 

. . . . . .  Q. .P.. .?. .... 
- 

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

........................................................ I o.oiblio . 

......................................................... 
4 
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CONSTANT HEAD PERMEABILITY TEST 
ASTM D 2434 

I 

- _  
GEOSYNTEClFLUOR FERNALD/OH 

P E E R  cl S$F&:m 
REMARKS SAMPLE DEPTH 

INITIAL UNIT WEIGHT DETERMINATION 

I 

TIMEIN VOLUME TEMP. Q 
SECONDS (ml) "C (ml/sec? 

1 .  26 5650 22.0 220.10 
2. 26 5650 22.0 218.82 * 
3. 25 5650 22.0 222.70 * 
4. 26 5650 22.0 219.16 * 

APPARATUS WEIGHT (g): 
WET SAMPLE WEIGHT (g): 

SAMPLE LENGTH (in): 
SAMPLE DIAMETER (in): 
SAMPLE AREA (in2): 
SAMPLE AREA (cm2): 
SAMPLE VOLUME (id): 
SAMPLE VOLUME (fi3): 
WET DENSITY IN 0: 
DRY DENSITY IN (pcf): 97.8 

28.27 
182.41 
282.74 

INITIAL MOISTURE CONTENT 
WET SAMPLE & TARE (g): 
DRY SAMPLE & TARE (g): 
WEIGHT OF TARE (g): 
WEIGHT OF WATER (g): 
DRY SAMPLE WEIGHT (g): 
MOISTURE CONTENT (5%): 

FINAL DIMENSIONS 
SAMPLE LENGTH (in): 
SAMPLE DIAMETER (in): 

220.23 

0.953 

AVERAGE Q VALUE (rnllsec): 
AVERAGE TEMP CC): 
TEMPERATURE CORRECTION: 
HEAD OF WATER (in): 
HYDRAULIC GRADIENT (i): 0.33 

K VALUE CORREffED FOR 20 DEGREES C = 3.5E+00 c d s e c  

TECH JH 
DATE 7/24/02 



PROJECT N O  TASK NO.: LOCATION: FERNALD, OHIO 

DATE: - 5 U C  0 7  DESCRIPTION: 74-+45g day- month ,-, year 

SAND 

115 

APPROXIMATE MINIMUM WT. Of SAMPLE 
(PASSING NO. 10 SIEVE) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(grams) 

AFTER WASH I BEFORE WASH f I 

FINE GRAIN 

65 

I I I 

. . . . . . . . . . . . . . .  .x.. . . . . . . . . . . .  TARE NO. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  WT. OF DRY SAMPLE PLUS . . . . .  TARE . . . . . . . . . . . . . . . .  .'!? 6.2 w . 9  . . . . . . .  

(g-4 . . . . . . . .  9 34-  . . . . . . . . .  . . . . . . . . . . . .  WT. OF TARE . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

X R€TAINED X FINER 

0 coo . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 lo 0 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  /oo.. 0 

( SIEVE ANALYSIS 

PROJECT 
SPEaflcAnrns 

lo0 
/6P . . . . . . .  

. . . . . . . . . .  .lo.!?. . . . . . .  

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

. . . . . . . . . . . .  
I 7.06 . . . . . . . . . . . . . .  

U 
. . . . . . .  / . . . . . . . . . . . . . . .  

. . . . . . .  ?!Y 

. . . . . .  .4. . . . . . . . . . . . . . .  

4"""""'  
. . . . . . .  S.6 
. . . . ~ . .  % . . . . . . . . . . . . .  

. .  I .2,.C?. 
p ,,co . . . . . . . . . . . . . .  

xjao 

.. . . . . . . . .  

.. 7: v. . .  
. . . . .  Z'.-*.. 
. . . . . .  %.-.?.. 
. . . . .  ?6.-.5. 
. . . . . . . . . . . . . . . . . . . .  9 3 . 4  

W G .  
. . . . . .  4. .? I s.. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 T .  5 

. . . . . . . .  

d d  . . . . .  .CP. . . . . . . . . . . . . . .  39.0 
. . . . . . .  1. .z.. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . .  76:. G. . . . . . .  .4.Q 735.. . 
5 -2s . . . . . . . . . . . .  1. .3.:.1.. . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . .  3:.s.. . . . . . . . . . .  0. :m.. . .  
@5X2..6.. . . . . . .  0 . G  . . . . . .  

?-.5. . . . . . . . . . . . .  0.: 5 ...... 
. . . . . . . . . . .  . . . . . . . . . . .  0.5 . . . . . .  c 4 . .  * 

.I.. ..................... .o 3.. . . . .  2- z 

. . . . .  93.. . . . . . . . . . . . . . .  

. . . . .  y!. . . . . . . . . . . . . .  
.z :.3;. . . .  

. . I  .'.IO.. . . . .  

. . . . .  Y30 . . . . . . . . . . . . . . .  

. . . . .  %o. 
@.-.bb.. . . .  

. . . . . . . . . . . .  t .9. . . . .  

. . . . . . . .  &PO. . . . . . . . . . . .  

. . .  .fP&@.O.. 
P !.!T.. 

. . . . . . . .  .P 6%- . . . . . . . .  

. . . . . . . . . . . . . . . .  'I. . . . . . . . . . . . . . . . .  

P . . . . . . . . .  .A w. 
........................... 

. . . . . . .  0 0"- 

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

. . . . . . .  

. . . . . . .  0;; I I  I I I  

I 

0 

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

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

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

.... 3 !!.-.?. . . .  

. . . .  l.?. 7% ..P. 

. . . .  4.?38,(. . , 

SZG3-7- . . . . . . . . . . . . . . . . . . .  

. . . .  57!?8:.5.. 
. . . . . . . . . . . . . . .  S3l3,Z 
. . .  5 3 z l f P 

5329.6 . . . . .  

. . .  5.3 4 z : B. . .  

. . .  5.344.: !. . .  

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

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

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

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

0 . . . . . . . . . . . . . . . . . . . . . . . . . .  (90.. . . . . . . . . .  .!O.O.. . . . . .  
. . . . . . . . . . . . . . . . . . .  5.? 1 . . . . .  .9.4.:3.. . . . . . . .  I =,/oo ... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t I 000123" 
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4 9 4 1  

. 
CONSTANT HEAD PERMEABILITY TEST 

ASTM D 2434 
- 

SAMPLEID FMO2-10 
023-3313 SAMPLE TYPE 

SAMPLE DEPTH 

'ROJECT TITLE 
'ROJECT NUMBER 
ZEEMARKS 

TIMEIN VOLUME TEMP. Q 
SECONDS (ml) OC (mil=) 

1. 29 5650 22.0 192.31 
2. 30 5650 22.0 189.53 * 
3. 29 5650 22.0 192.77 * 
4. 29 5650 22.0 192.11 

INITIAL UNIT WEIGHT DETERMINATION 

rPPARATUS WEIGHT (g): 4333.0 
VET SAMPLE WEIGHT (g): 

AMPLE LENGTH (in): 
AMPLE DIAMETER (in): 
AMPLE AREA (in'): 
AMPLE AREA (cm2): 
AMPLE VOLUME (in3): 
AMPLE VOLUME (ft'): 
4ET DENSITY IN @f): 
)RY DENSITY IN @f): 

28.27 
182.41 
282.74 

102.7 a 102.7 

INITIAL MOISTURE CONTENT 
WET SAMPLE & TARE (g): 
DRY SAMPLE & TARE (g): 
WEIGHT OF TARE (g): 
WEIGHT OF WATER (g): 
DRY SAMPLE WEIGHT (g): 
MOISTURE CONTENT (Z): 

FINAL DIMENSIONS 
SAMPLE LENGTH (in): 
SAMPLE DIAMETER (in): 

191.47 

0.953 

AVERAGE Q VALUE (rnllsec): 
AVERAGE TEMP CC): 
TEMPERATURE CORRECTION: 
HEAD OF WATER (in): 
HYDRAULIC GRADIENT (i): 0.33 

= 3.OE+00 c d s e c  V A U E  CORRECTED FOR 20 DEGREES C 

TECH JH 
DATE 7/24/02 



GEOSYNTEC CONSULTANTS 
\ 

LOCATION: FERNALD, OHIO PROJECT NO: '3 TASK NO.: O Y*/ 
OESCRIP TION: ? h s e  
MATERIAL TYPE: ST#*& 

a 

a 

APPROXIMATE MINIMUM WT. (X SAMPLE 
(PASSING NO. 10 SIEVE) . . . . . . . . .  I !%NO 

115 
. . . . . . . . . . . .  

FINE GRAIN 

1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5c ............................. . . . . . . . . . . . . . . .  

........................................................... WT. Of DRY SAMPLE PLUS TARE Si.?.@.63.. ....................... T.6. .?. R /  . . . .  

. .............................................................. (srms) 1.3.tJ ............. : . . . . . . . . . . . . . . .  

TARE NO: 

(sr-s) 

WT. OF TARE 

\WT. O f  DRY SAMPLE (SrOmS) " 1 7 6 7  1 
f 

SIEVE ANALYSIS 

SiEVE NO. 

. . . . . . .  Q - v  ~ . , i . .  . 

. . . . . . . I . .  E>.. . 

.... %."- ..... 

. . . . . . .  I . . . . . . . .  

. . . .  ...$*&... ?+!Y 

....... 

iFq 
. . . . . . .  .J. ........ 
. . . . . . . . . . . . . .  &.8 
..... f f ! .  . . . . . .  

. . . . .  %. .... 

. . . .  9-0 . . . . . .  

...... % ? ~ .  . . . . .  

.. .I" P.0. .... 

. . . . . .  .fW, .. 

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

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

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

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

MAMETER 
(m) 

3 5-0.6 ~ , .  6 . . . . . . .  

................. 
2J iOO 

................. 17.0.6 

.......... f;r,KO 
?.go" 

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

................. 
Y e  9r 

6 
.... .I :. lo . . . . .  
..... Q:.ITO.. ... 
..... 9 :.w. .... 

................. 
.... .2 ;.3a.. . . .  

. . .  e . J T  

. . .  l%.m .r : : : : 

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

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

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

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

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

WT. RETAINED 
(sr-4 p 

. . . . . . . . . . . . . .  . @ ... . . . .  

. . .  $I.!!! ! 4. .... 

. .  !.%.%,. L.. . .  

.... L! .! .&Q. 

. . .  '-I bkf! .z 

.. LL '3 .#f! r:, 

..... ..c ....... 

. . . .  

.. 

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

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

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

Z M A I N E 0  

. . . . . .  (0.. ... .  

..... 3.. . . . .  

. . . .  5 ....... 

.... . . . . . . .  

..... 8; .?. . . . . . .  

...... ",!?.3 . . . . . .  

. . . .  4: 3 1.7.. .. 

..... "z8..... 
9 Yl 0 

.... 9.9: 3.. f . 

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

. . . . .  9 9:. 3.. . 

. . . . . .  9. f5 ... ?I.. 
. . . . .  9 f!. "1.. 
. . . . . . . . . . . . . . . .  

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

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

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

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

X RNER 

. . . .  P O .  .... 

... .w.o:. . . . .  

... .do P . . . . . .  

. . .  lo? 

....... "i*. 2 ; I .  

. . . . .  6.8: 3.. . .  

........ 7.: 3.. .. 

. . . . . . . .  2 . d .  .. 

. . . . . . . . .  L.3 .... 
....... 0. .'. ?. .. 
. . . . . . .  0. I . .? . . 
...... .o. ... 6.. 6.. 
...... :Q. .e. .L.. 
................. 

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

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

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

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

QA ID:&% 
PROJECT 

PEanc Anms 
~ ~~ 

. . . .  /loo.. ..... 
. .  MP.. ....... 

. :. .C.Q.Q.. . . . . .  
/oo 

.. .iKk. .E??. 

. .fig. I.?. .3,- 

. .  5. &..Z .$... 
..e. .To /.e. 
.Q. . T?. . F.. . 

.c?. . T?. .5.. 

.e. 3.. .s.. 

.. d.? 2.. 

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

\ -  

.R. .r?.. .$. . .  

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

ioo12., ..... 
................. 
................. 

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

WINO = 100 - Z RETAUJED 
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CONSTANT HEAD PERMEABILITY TEST 
ASTM D 2434 

023-3313 SAMPLE TYPE 
SAMPLE DEPTH 

PROJECT TITLE 
PROJECI' NUMBER 
REMARKS 

TECH 
DATE 

CHECK 
REVIEW 

TIMEIN VOLUME TEMP. Q 
SECONDS (ml) "C (ml/sec) 

1. 49 5650 22.5 192.31 
2. 49 5650 . 22.5 189.53 * 
3. 51 5650 22.5 192.77 * 
4. 50 5650 22.5 192.11 * 

JH 
8/9/02 

& 

WEIGHT DETERMINATION 

& WET SAMPLE (g): 
APPARATUS WEIGHT (g): 
WET SAMPLE WEIGHT (g): 

SAMPLE LENGTH (in): 
SAMPLE DIAMETER (in): 
SAMPLE AREA (id): 
SAMPLE AREA (cm2): 
SAMPLE VOLUME (in?: 
SAMPLE VOLUME (ft3): 
WET DENSITY IN (pcf): 
DRY DENSITY IN (pcf): 

182.41 

INITIAL MOISTURE CONTENT 
WET SAMPLE & TARE (g): 
DRY SAMPLE & TARE (g): 
WEIGHT OF TARE (g): 
WEIGHT OF WATER (g): 
DRY SAMPLE WEIGHT (g): 
MOISTURE CONTENT (%): 

FINAL DIMENSIONS 
SAMPLE LENGTH (in): [ T I  
SAMPLE DIAMETER (in): I 6.0 I 

191.47 

0.953 

AVERAGE Q VALUE (ml/sec): 
AVERAGE TEMP rC): 
TEMPERATURE CORRECTION: 
HEAD OF WATER (in): 

HYDRAULIC GRADIENT (i): 0.33 



A=- -- GEOSYNTEC CONSULTANTS 

b 
c 

LOCAnON: FERNALD, OHIO PROJECT NOhQ13 qI TASK NO.:# Y-t 

DESCRIPTION: P l i A 5 Q  DATE: day.& month ?a year 

APPROXIMATE MINIMUM WT. O f  SAMPLE SAND FINE GRAIN 
(PASSING NO. 10 S E X )  . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  

SIEVE ANALYSIS 

.L (grams) 

. . .  

. . .  

. . .  

. .  

. . .  

. . .  . . I .  .Y '1% .% . .  
Ll  7@q, 5- .................... 

115 65 

. . . .  p.. 

,*J +to BEFORE WASH 
\ a. x . . . . . . . . . . . . . . . . . . . . . . . . . . .  TARE NO. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  WT. OF DRY SAMPLE PLUS TARE (Yam4 ~ . 3 . 7 < :  1..  . . . . . . . . . . . . . .  

. . . . . .  &? . . . . . . .  

. . . . . .  9 

. . . . . .  g: : : : : : : 

,%jr AFTER: WASH 

x . . . . . . . . . . . . . . .  

.G. .2. .ar..)'. . . . . . . . . .  

... 4. .w:.r.. , 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  WT. OF TARE (gr-4 

. . . . .  . . . . . . . . . . . . . .  6 . . .  . ..$.a .s'a. .? . .  

. . . . .  6t/. . . . . . . . . . . . . . . .  / .*./a,. . . . . . .  I ????#. Y.. . 
v.. .a ;.35.. 

.??.f!.. . . . . . . . . . . . . . . . . . .  .7. ?F.! . . . . . . . . . . . . . .  

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

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

mNER = 1 0 0  -1% RETAINED 

QA I 0 : e  
PROJECT 

XRETA'NED I X"NER I SPECIFICATIONS 

. . . .  y.. . . . . . . . . . . . .  /.c?.o.. . . . . . . . . . . . . .  .(. . . . . . . . .  

. . . .  9 . . . . . . . . . . . . .  I 1.0.0 . . . . . . . . . . . . . . . . . . . . . . . . . .  r"" . I  

. . . . .  .L $2.. . . . . . . . . . . . .  1.0. . . . . . . . . . . . . . . . . . . . .  

. . . . .  0 . . . . . . . . . . . . . . .  /.u 

. . . .  .!.k 3. .  . . . . . . . . . . . . .  8.7: . 7. . . . . . .  ..8. r . ?c. .f c?Q. . .  

. . .  . .3%. . . . . . . . . .  c 3%. Y. . .  . . . .  ..:w.,Td.9.c. 
. .  .v.?!:p.. . . . . . . . . .  .!@?:../. . . . . . . . . .  g .  ?e.. 2. .c.. 

I O @  .................... 

. . . . . . . . . .  Q. .iT 
. .  .7.3 ? .  3. . . . . . . . . . .  .2-. 7.  . . . . . . .  . . I 9  .76. . .c . . . .  

. . .  7 .?: . T..  . . . . . . . .  2:. >I:. . . . . . . .  .p. T G .  .T. .  . .  

. . . .  ? 7.rY.. . . . . . . . .  o..lk. 2. 

. . . .  4. ?:.?. . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  3 . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . ' O O . *  t I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t 'I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 I 
nl I / 
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II CONSTANT HEAD PERMEABILITY TEST 

VALUE CORRECTED FOR 20 DEGREES C = 1.8E+00 cm/sec 

ASTM D 2434 
- .  - .. 

TECH 
DATE 

CHECK 
REVIEW 

OW3313 SAMPLE TYPE 
SAMPLE DEPTH 

PROJECT TITLE 
PROJECT NUMBER 
REMARKS 

JH 
8/9/02 

&f 

4 9 4 1  

TIMEIN VOLUME TEMP. Q 
SECONDS (ml) OC (ml/sec) 

1. 36 5650 
2. 37 5650 
3. 36 5650 
4. 36 5650 

WEIGHT DETERMINATION 

& WET SAMPLE (g): 
APPARATUS WEIGHT (g): 
WET SAMPLE WEIGHT (g): 

SAMPLE LENGTH (in): 
SAMPLE DIAMETER (in): 
SAMPLE AREA (in2): 

SAMPLE AREA (cmz): 
SAMPLE VOLUME (in?: 
SAMPLE VOLUME (ft?: 
WET DENSITY IN (pcf): 
DRY DENSITY IN (pcf): 

182.41 
282.74 

105.0 
105.0 

22.5 114.65 
22.5 114.35 * 
22.5 111.20 * 
22.5 112.13 * 

INITIAL MOISTURE CONTENT 
WET SAMPLE & TARE (g): 
DRY SAMPLE & TARE (g): 
WEIGHT OF TARE (g): 
WEIGHT OF WATER (g): 
DRY SAMPLE WEIGHT (g): 
MOISTURE CONTENT (%): 

FINAL DIMENSIONS 
SAMPLE LENGTH (in): 
SAMPLE DIAMETER (in): 

AVERAGE Q VALUE (ml/sec): 112.56 
AVERAGE TEMP CC): 
TEMPERATURE CORRECTION: 0.942 
HEAD OF WATER (in): 
HYDRAULIC GRADIENT (i): 

Cnlr ler  A c c n r i r c i a c  Inc 



SOIL SAMPLE SIZE 

5-0.6 6 ................. 
3 9, ro 

APPROXIMATE MPJlMUM WT. Of  !SAMPtf SAND FUE GRAIN 
(PASSING NO. 10 SIEVE) ................................................ 

(aafns) 115 65 

1 \3-Cy BEFORE WASH I ATlER WASH 

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

a 

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

2soo 
................. 17.0.6 
................. 1 2 . 9 9  

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

. .  ................................................................ 9.3? .!! ......................... 9.3?:1.. ......... 
f (-4 ~ U Q .  6 s-1 3.1. 1 

WT. OF TARE (Sr-1 

1 - \w. OF DRY SAMPLE, 

~ % 

...... fl . . . .  .. 

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

..... .s. ...... 

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

[ SiEM: ANALYSIS 

...... P. ...... 

...... .-o ....... 

QA IO: p e  

" " . ~  00 ....... 

................. 
.::, ...... .. / .AM. 
...... i? 3.7,). . 

................... I .................. :;L 

................. ~ /dm 
................. 100 ' 

:. . . m e . .  ..... 
................ /DO 
....... 8 . M  
...... 6.2. L 3. . 
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4 9 4 1  

TECH 
DATE 

CHECK 
REVIEW 

CONSTANT HEAD PERMEABILIIY TEST 
ASTM D 2434 

- 

023-3313 SAMPLE TYPE 
SAMPLE DEPTH 

PROJEm TITLE 
PROJECX NUMBER 
REMARKS 

JH 
8/9/02 

& 
,I(?&!!! 

TIMEIN VOLUME TEMP. Q 
SECONDS (ml) OC (ml/sec) 

1. 32 5650 22.0 174.60 
2. 32 5650 22.0 174.33 * 
3. 32 5650 22.0 174.01 * 
4. 32 5650 22.0 174.17 * 

INITIAL UNIT WEIGHT DETERMINATION c PARATUS & WET SAMPLE (g): 
APPARATUS WEIGHT (g): 
WET SAMPLE WEIGHT (g): 

SAMPLE LENGTH (in): 
SAMPLE DIAMETER (in): 
SAMPLE AREA (in2): 
SAMPLE AREA (cm?: 
SAMPLE VOLUME (in3: 
SAMPLE VOLUME (ft?: 

WET DENSITY IN (pcf): 
DRY DENSlTY IN (pcf): 

28.27 
182.41 
282.74 

99.6 

INITIAL MOISTURE CONTENT 
WET SAMPLE & TARE (g): 
DRY SAMPLE & TARE (g): 
WEIGHT OF TARE (8): 
WEIGHT OF WATER (g): 
DRY SAMPLE WEIGHT (g): 
MOISTURE CONTENT (%): 

FINAL DIMENSIONS 
SAMPLE LENGTH (in): 
SAMPLE DIAMETER (in): 

174.17 

0.953 

AVERAGE Q VALUE (ml/sec): 
AVERAGE TEMP CC): 
TEMPERATURE CORRECTION: 
HEAD OF WATER (in): 
HYDRAULIC GRADIENT (i): 0.33 



APPROXIMATE MINIMUM WT. Of SAMPLE SAND FlNE CRAN 
(PASSING NO. 10 SEVE) ................................................... 

SIEVE ANALYSIS 

( S r ~ S )  115 65 

OA IO: 

TARE NO: 

WT. Of DRY SAM- PLUS TARE 
............................................................... 
................................................................... 

WT. OF TARE (srms) 
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............................................................................................... 
\ W. OF DRY SAMPLE. 
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... )"w?. : 

...... ?A. N 

............. 
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c,. .A. Q.. (.?. .Y 
1 ?. 1.. 
S!. .l.. I 6 To 2.. ......... ............... 

PROJECT 
x m  smmanm 

' M  ........................ l.@@ ............ /(of?. ...... 
...................... s. I: 4?@. ......... Le .?. ........ 
...... : .A. fl ............ ........ :. .C.Q.O.. ..... 

'/ o u  ...................... ......................... 

............... ...I. .................................... 1 .  

..................................... 10'or'35.. -- - 

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

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

........................................................ r 



4 
Z 
pc w 
1LL 

a 

.I 
0 

% 

a 

z 
O 

0 
L1: 

I- 

C 
7 < 
VI 

- 

r' < 
K 
0 

- 
In 
2 
m 
m 0 
0 

0 0 
c 

0 0 0 
m fn t 

MNU IN33ti3d 

c 
0 

F1 000136 



/ *  404 r ,  4 

CONSTANT HEAD PERMEABILITY TEST 
ASTM D 2434 

bRoJERTnzE - -1 GEOSYNTEWUORFERNALD/OH- _ _  - SAMPLEID FM02-14 - .. __ - 
?ROJECT NUMBER 023-3313 SAMPLE TYPE 
XEMARKS SAMPLE DEPTH 

TIMEIN VOLUME TEMP. Q 
SECONDS (n-4 OC (ml/sec) 

1. 47 5650 22.0 120.32 
2. 47 5650 22.0 119.83 * 
3. 48 5650 22.0 118.13 * 
4. 48 5650 22.0 118.75 

INITIAL UNIT WEIGHT DETERMINATION INITIAL MOISTURE CONTENT 

)PPARATUS & WET SAMPLE (g): 
PPARATUS WEIGHT (g): 
E T  SAMPLE WEIGHT (g): 

4500.0 

4MPLE LENGTH (in): 
4MPLE DIAMETER (in): 
4MPLE AREA (inz): 
4MPLE AREA (cm*): 
4MPLE VOLUME (in?: 
4MPLE VOLUME (fi?: 
ET DENSITY IN (pcf): 
RY DENSITY IN (pcf): 

182.41 
282.74 

103.3 

~ 

WET SAMPLE & TARE (g): 
DRY SAMPLE & TARE (g): 
WEIGHT OF TARE (g): 
WEIGHT OF WATER (g): 
DRY SAMPLE WEIGHT (g): 
MOISTURE CONTENT (%): 

FINAL DIMENSIONS 
SAMPLE LENGTH (in): 
SAMPLE DIAMETER (in): 

AVERAGE Q VALUE (ml/sec): 118.90 
AVERAGE TEMP f'C): 

TEMPERATURE CORRECTION: 0.953 
HEAD OF WATER (in): 
HYDRAULIC GRADIENT (i): 

VALUE COFSKTED FOR 20 DECREES C = 1-9E+00 cm/sec 

, 1 1 3 7  

DATE 8/9/02 
CHECK TEcHE 

Golder Associutes Inc. 
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4 9 4 1  CONSTANT HEAD PERMEABILITY TEST 
ASTM D 2434 

KVALUE CORRECED FOR t o  DECREES c = 2 ~ + 0 0  c m / ~  

- 

GEOSYNTEVLUOR FERNALD/OH 

REMARKS SAMPLE DEPTH 

TECH 
DATE 

CHECK 
REVIEW 

TIMEIN VOLUME TEMP. Q 
. SECONDS (ml) OC (ml/=) 

TJ 
8/22/02 

Pb-4 
;j3< 

1. 34 
2. 34 
3. 34 
4. 34 

INITIAL UNIT WEIGHT DETERMINATION I 
PARATUS & WET SAMPLE (g): 
PARATUS WEIGHT (g): 

WET SAMPLE WEIGHT (g): 

SAMPLE LENGTH (in): 
SAMPLE DIAMETER (in): 
SAMPLE AREA (in?: 
SAMPLE AREA (anz): 

SAMPLE VOLUME (ft3): 

WET DENSITY IN (pcf): 
DRY DENSITY IN (pcf): 

SAMPLE VOLUME (in?: 

12224.0 kl 
28.27 
182.41 
282.74 

5650 22.0 167.95 
5650 22.0 168.56 
5650 22.0 167.26 
5650 22.0 168.31 * 

INITIAL M O W R E  CONTENT 
WET SAMPLE & TARE (g): 
DRY SAMPLE & TARE (g): 
WEIGHT OF TARE (g): 
WEIGHT OF WATER (g): 
DRY SAMPLE WEIGHT (g): 
MOISTURE CONTENT (%): 

FINAL DIMENSIONS 
SAMPLE LENGTH (in): 
SAMPLE DIAMETER (in): 

168.04 

0.953 

AVERAGE Q VALUE (ml/sec): 
AVERAGE TEMP (“C): 
TEMPERATURE CORRECTION: 
HEAD OF WATER (in): 
HYDRAULIC GRADIENT (i): 0.33 

Golder Associates Inc. 
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CONSTANT HEAD PERMEABILITY TEST 
ASTM D 2434 

VALUE CORRECTED FOR 20 DECRmC = 27E+oo cm/sm 

- 

4 9 4 1  

TECH 
DATE 

CHECK 
REVIEW 

~~ 

023-3313 SAMPLE TYPE 
SAMPLE DEPTH 

'ROJECT NUMBER 
{EMARKS 

TJ 
9/4/02 

/&A 
&, 

TIMEIN VOLUME TEMP. Q 
SECONDS (ml) OC (ml/secl 

1. 55 5650 21.5 167.95 
2. 55 5650 21.5 168.56 * 
3. 55 5650 21.5 167.26 * 
4. 54 5650 21.5 168.31 * 

INITIAL UNIT WEIGHT DETERMINATION INITIAL MOISTURE CONTENT 

PPARATUS & WET SAMPLE (g): 
PPARATUS WEIGHT (g): 
E T  SAMPLE WEIGHT (g): 

AMPLE LENGTH (in): 
4MPLE DIAMETER (in): 
4MPLE AREA (inz): 
4MPLE AREA (an*): 
4MPLE VOLUME (in3: 
4MPLE VOLUME (ft?: 
rET DENSITY IN (pcf): 
RY DENSITY IN (pcf): 

121 70.0 
4510.0 

182.41 
282.74 

104.8 
104.8 

WET SAMPLE & TARE (g): 
DRY SAMPLE & TARE (g): 
WEIGHT OF TARE (g): 
WEIGHT OF WATER (g): 
DRY SAMPLE WEIGHT (g): 
MOISTURE CONTENT (%): 

FINAL DIMENSIONS 
SAMPLE LENGTH (in): 
SAMPLE DIAMETER (in): 

168.04 

0.953 

AVERAGE Q VALUE (ml/sec): 
AVERAGE TEMP CC): 
TEMPERATURE CORRECTION: 
HEAD OF WATER (in): 
HYDRAULIC GRADIENT (i): 0.33 

Golder Associates Inc. 



GEOSYNTEC 
7 

LOCATION: FERNALD, OHIO PROJECT NO: 

DESCRIPTION: ? h s t  DATE: &-.day 

MATERIAL TYPE: .s 9& rb)g SAMPLE NO.: 

'3 5'1 TASK NO.: 0 q*/ 
month ?-, 'year 9- Frvr 4 . . i q 9  

SAND nNE G R h N  ................................................ APPROXIMATE MHlMUM W. O f  W 
(PASSING NO. 10 SIEVE) ... 

[ SIEVE ANALYSIS 

(srms) 

..... 

115 65 
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4 9 4 1  CONSTANT HEAD PERMEABILITY TEST 
ASTM D 2434 

TECH 
DATE 

CHECK 
REVIEW 

GEOSYNTEVLUOR FERNALD/OH SAMPLEIDI FM02-17 I I 
023-3313 

OJEm TITLE 
'ROJECT NUMBER 
tEMARKS SAMPLE DEPTH( I 

TJ 
9/4/02 

,/414 

TIMEIN VOLUME TEMP. Q 
SECONDS fml) O C  (ml/sec) 

1. 37 
2. 37 
3. 37 
4. 37 

INITIAL UNIT WEIGHT DETERMINATION 

PARATUS & WET SAMPLE (g): 
>PARATUS WEIGHT (g): 
(ET SAMPLE WEIGHT (g): 

AMPLE LENGTH (in): 
AMPLE DIAMETER (in): 
AMPLE AREA (inz): 
AMPLE AREA (cm2): 
AMPLE VOLUME (in3): 

AMPLE VOLUME (ft3): 

E T  DENSITY IN (pcfj: 
IRY DENSITY IN (pcf): 103.2 

5650 21.5 154.46 
5650 21.5 154.63 * 
5650 21.5 154.25 * 
5650 21.5 153.28 * 

INITIAL MOISTURE CONTENT 
WET SAMPLE & TARE (g): 
DRY SAMPLE & TARE (g): 
WEIGHT OF TARE (g): 
WEIGHT OF WATER (g): 
DRY SAMPLE WEIGHT (8): 
MOISTURE CONTENT (%): 

FINAL DIMENSIONS 
SAMPLE LENGTH (in): 

SAMPLE DIAMETER (in): 

AVERAGE Q VALUE (ml/sec): 
AVERAGE TEMP ("C): 
TEMPERATURE CORRECTION: 
HEAD OF WATER (in): 
HYDRAULIC GRADIENT (i): 

154.05 

0.965 

0.33 

I 

VALUE CORRECTED FOR 20 DEGREES C = 2-5E+00 c m / s s  

Golder Associates Inc. 
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CONSTANT HEAD PERMEABILITY TEST 4 9 4 1  
ASTM D 2434 

SAMPLE ID FM02-18 - -  

023-3313 SAMPLE m P E  
SAMPLE DEPTH 

bojEcr T m E  
'ROJECT NUMBER 
ZEMARKS 

TIMEIN VOLUME TEMP. Q 
SECONDS (ml) "C (ml/sec) 

1. 38 
2. 38 
3. 38 
4. 37 

INITIAL UNIT WEIGHT DETERMINATION 

F R A T U S  & WET SAMPLE (g): 
LPPARATUS WEIGHT (g): 
VET SAMPLE WEIGHT (g): 

4514.0 

AMPLE LENGTH (in): 
AMPLE DIAMETER (in): 
AMPLE AREA (inz): 
AMPLE AREA (cmz): 
AMPLE VOLUME (in3): 
AMPLE VOLUME (ft?: 
JET DENSITY IN (pcf): 
FRY DENSITY IN @cf) 

10.0 
6.0 

28.27 
182.41 
28274 
0.164 
103.2 
103.2 

5650 20.5 150.51 
5650 20.5 149.95 * 
5650 20.5 149.55 * 
5650 20.5 150.91 * 

INITIAL MOISTURE CONTENT 
WET SAMPLE & TARE (8): / 

DRY SAMPLE & TARE (g): 
WEIGHT OF TARE (g): 
WEIGHT OF WATER (g): 
DRY SAMPLE WEIGHT (g): 
MOISTURE CONTENT (%): 

FINAL DIMENSIONS 
SAMPLE LENGTH (in): 
SAMPLE DIAMETER (in): 

150.14 

0.988 

AVERAGE Q VALUE (ml/sec): 
AVERAGE TEMP CC): 
TEMPERATURE CORRECTION: 
HEAD OF WATER (in): 
HYDRAULIC GRADIENT (i): 0.33 

K VALUE CORRECED FOR 20 DEGREES C = 2*5E+00 cm/s 

000149 

TECH TJ 
DATE 9/4/02 

REVIEW /~lYl,  
CHECK 

r 

. .. 

Golder Associates Inc. 
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CONSTANT HEAD PERMEABILITY TEST 
ASTM D 2434 

K VALUE CORRECTED FOR 20 DECFSES C = 1.2E+00 d s e c  

- 

4 9 4 1  

urn152 

SAMPLE ,iF] - 

023-3313 SAMPLE TYPE 
SAMPLE DEPTH 

hROJECTTITLE - 
PROJECT NUMBER 
REMARKS 

TECH 
DATE 

CHECK 
REVIEW 

TIMEIN VOLUME TEMP. Q 
SECONDS (ml) OC (mllSeC) 

1. 20 920 19.0 46.58 * 
2. 20 950 19.0 46.77 * 
3. 21 990 19.0 46.11 * 
4. 21 950 19.0 45.78 * 

DA 
10/15/02 

pwJL 

INITIAL UNIT WEIGHT DETERMINATION 

3719.0 
PPARATUS & WET SAMPLE (g): 
PPARATUS WEIGHT (g): 
rET SAMPLE WEIGHT (g): 

4MPLE LENGTH (in): 
4MPLE DIAMETER (in): 
4MPLE AREA (inz): 
4MPLE AREA (cmz): 
4MPLE VOLUME (id): 
9MPLE VOLUME (f?): 
'ET DENSITY IN @cf): 

RY DENSITY IN @cf): 

I 12.57 I 

INITIAL MOISTURE CONTENT 
WET SAMPLE & TARE (g): 
DRY SAMPLE & TARE (g): 
WEIGHT OF TARE (g): 
WEIGHT OF WATER (g): 
DRY SAMPLE WEIGHT (g): 
MOISTURE CONTENT (96): 

FINAL DIMENSIONS 

0.087 
tTGi--l 
I 104.7 I 

SAMPLE LENGTH (in): 
SAMPLE DIAMETER (in): 

AVERAGE Q VALUE (ml/sec): 
AVERAGE TEMP CC): 
TEMPERATURE CORRECTION: 
HEAD OF WATER (in): 
HYDRAULIC GRADIENT (i): 0.48 

Golder Associufes Inc. 



7 I ll 4 9 4 1 1  

- 
I -- GEOSYNTEC CONSULTANTS FLUOR F E m a D  

LOCAnON: FERNALD, OHIO PROJECT NO: LQfi-3; TASK NO.: e.. ,/' 
DESCRIPTION: S l 2 - Z  DATE: .L7/ day& month = ? e o r  

- 7  c 7@ 

SAND FINE GRAIN 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

APPROXIMATE MINIMUM WT. 'OF SAMPLE 
(PASSING NO. 10 SEX) . . .  

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

(grams) 115 

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

65 

. . . . . . . . . . . . . . . . .  b 

TARE NO. 

. . . . . .  

BEFORE WASH AFTER WASH 

DIAMETER 
(mm) 

f '  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .b @e*/. . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-7 4.: @ . . . . . . . . . . . . . . . . . . . . .  
\WT. OF DRY SAMPLE 

WT. OF DRY SAMPLE PLUS TARE 

WT. OF TAR 

(grams) . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  

YL7'1'. z 

50,6 6 . . . . . .  .3 'l? ~~ 

. . . . . . . . . . . . . . . . .  
A S 0 0  

y . . . . . . . . . . . . . . . . . .  

.r57t/,7. . . . . . . . . . . .  

.937*4. . . . . . . . . . . . . .  

%35. 7 1 

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

. .  .W.6..  . . . . . . . . . .  !! 7. .  . . . . . . . . . . . . .  

. . . .  q?? 7.. . . . . . . . . . .  I &3.. 

I7,O.O 
. . . . . .  I?... m. 

9 4 5-0 

. . . . . .  r! w 

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

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

Q.S.. . .  

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

. . . . .  .2. .3.6.. . 
' 6  

. . . . .  .!.*.l&. . . . .  

. .  .w. .8.. . . . . . . . . . .  

. .  .93...9.. . . . . . . . . . .  

. .  .9. % cp. . . . . . . . . . .  

@ . b o  . . . . . . . . . . . . . . . . .  

. . . . .  4 :.w. . . . .  1.. ?-. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

f . !  I.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

!.! p. . . . . . . . . . . . .  .o -2 . . . . . .  
. . . P . ! .  1.r.. . . .  

. . .  P:Q.?T.. . .  

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

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

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

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

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

. . . . .  .@.. . . . . . . .  

. . . . . . . . . . . . . . .  P 

. . . .  .P. . . . . . . . . .  

. . . . . . . . . . . . . . .  4 
, . .  493! 7 . . . . .  
Z .@23,7 . . .  
4 e ! *  9..  . 

. Y,s9@. 8.. . 

. . . . . . . . . . . . . . . . .  Y6@ 9 . 5  

46 Z % , 7  . . . . . . . . . . . . . . . . .  

. .  %3@:9.. . .  

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

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

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

. . .  

. . . . .  p.. . . . . . . . . . .  .&@. . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  8 /@@. . . . . . . . .  d-. . . . . . .  

. . . . . . . . . . . . . . . . . .  P. 

. . . .  .e. 100 . . . . . . . . . . . .  .P@ . . . . . . . .  ._.  . . . . . . . . . . . . . .  

1 /.cpP.. . . . . . . . . . . . . . . . . . . . . . . .  4- 

PINER = 100 - X RETAINED 
e~~~~~~~ CONSULTMTS FILE NO. 2--14-m~ =? NO. IS- 
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CONSTANT HEAD PERMEABILITY TEST 

TECH 
DATE 

CHECK 
REVIEW 

ASTM D 2434 4 9 4 1  

TJ 
11/14/02 

-A&#? 

023-3313 SAMPLE TYPE 
SAMPLE DEPTH 

PROJECT TITLE 
PROJECT NUMBER 
REMARKS 

Q TIMEIN VOLUME TEMP. 
SECONDS (ml) OC (ml/sec) 

1. 21.53 
2. 21.80 
3. 21.91 
4. 21.92 

5650 16.0 262.42 * 
5650 16.0 259.17 * 
5650 16.0 257.87 * 
5650 16.0 257.76 * 

INITIAL UNIT WEIGHT DETERMINAT(0N 

LPPARATUS & WET SAMPLE (g): 
LPPARATUS WEIGHT (8): 
VET SAMPLE WEIGHT (g): 7707.0 

12151.0 

AMPLE LENGTH (in): 
AMPLE DIAMETER (in): 
AMPLE AREA (in*): 
AMPLE AREA (an2): 
AMPLE VOLUME (in3): 
AMPLE VOLUME (ft’): 
JET DENSITY IN @cf): 
IRY DENSITY IN (pcf): 

INITIAL MOISTURE CONTENT 
WET SAMPLE & TARE (g): 
DRY SAMPLE & TARE (g): 
WEIGHT OF TARE (g): 
WEIGHT OF WATER (g): 
DRY SAMPLE WEIGHT (g): 
MOISTURE CONTENT (76): 

FINAL DIMENSIONS 
SAMPLE LENGTH (in): 
SAMPLE DIAMETER (in): 

AVERAGE Q VALUE (ml/sec): 259.31 
AVERAGE TEMP CC): 
TEMPERATURE CORRECTION: 
HEAD OF WATER (in): 
HYDRAULIC GRADIENT (i): 0.33 

VALUE C O R R E m  FOR 20 D E G W S  C = 4.8E+00 cdsec  

Golder Associates Inc. 



.- 
PROJECT N O & Q r 3 4 /  TASK NO.:O v-/ LOCARON: FERNALD, OHIO \ 

OESCRIP TI ON : P L e  DATE: day& month =_ year 

b>/actsC G,Lc? SOIL SAMPLE SIZE 55, 9 9  L 
I 

APPROXIMATE MINIMUM WT. 'OF SAMPLE 
(PASSING NO. 10 SIEVE) 

(grams) 

SAND flNE WAIN 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

115 15.6s 65 

' SIEVE ANALYSIS 

WT. RETAINED 

. . . . .  76. . . . . . . . . . . . . . .  . .  . .  

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 1 

OA ID: DLE 
PROJECT 

SPEURCATIONS Z RETAINED X flNER 

. . . . . . .  

. . . . . . .  5.- 

. . . . . . .  .g : : :  
. . . . . . . . . . . . . .  

. . . . . .  6 .% 

. . .  2 5  .r: 

. . .  ?.AY.'. . 

. . .  9. % 6 

. . .  9.74 

. . . .  9 Ttb. . . .  

. . . .  4.74 . .  

. . . .  .qb:d.. 

. . . .  q . 8 2 . .  

. . . . .  q 8 t ~ .  . 

. . . . . . . . . .  

. . . . . . . . .  

. . . . . . . . . .  

. . . . . . . .  

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

. . . . . . . . . . .  

. . . . . . . . . . .  

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '00015i6' ' 

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

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

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

mINER = 100 - XZ RETAINED / 7 





CONSTANT HEAD PERMEABILITY TEST 4 9 4 1  
ASTM D 2434 

TECH 
DATE 

CHECK 
REVIEW 

023-3313 SAMPLE TYPE 
SAMPLE DEPTH 

PROJECT TITLE 
PROJECT NUMBER 
REMARKS 

TJ 
11/14/02 

&f 
/*A 

TIMEIN VOLUME TEMP. Q 
SECONDS (ml) OC (ml/sec) 

1. 48.00 
2. 47.93 
3. 48.03 
4. 47.99 

INITIAL UNIT WEIGHT DETERMINATION 

4496.0 
.PPARATUS & WET SAMPLE (g): 
PPARATUS WEIGHT (g): 
ET SAMPLE WEIGHT (g): 

AMPLE LENGTH (in): 
AMPLE DIAMETER (in): 
4MPLE AREA (in2): 
4MPLE AREA (cm2): 
4MPLE VOLUME(in3): 
4MPLE VOLUME (ft3): 

‘ET DENSITY IN @cO: 
RY DENSITY IN @cf): 

E l  103.9 
I 103.9 1 

5650 17.0 117.71 * 
5650 17.0 117.88 * 
5650 17.0 117.63 * 
5650 17.0 117.73 * 

INITIAL MOISTURE CONTENT 
WET SAMPLE & TARE (g): 
DRY SAMPLE & TARE (g): 
WEIGHT OF TARE (g): 
WEIGHT OF WATER (g): 
DRY SAMPLE WEIGHT (g): 
MOISTURE CONTENT ( W ) :  

FINAL DIMENSIONS 
SAMPLE LENGTH (in): 
SAMPLE DIAMETER (in): 

117.74 

1.077 

AVERAGE Q VALUE (rnllsec): 
AVERAGE TEMP CC): 
TEMPERATURE CORRECTION: 
HEAD OF WATER (in): 
HYDRAULIC GRADIENT (i): 0.33 

VALUE CORREcfED FOR M DECREES C = 2.1E+00 cdsec 

000158 
Golder Associates Inc. 



I f -  \ 

SAND FINE GRAIN 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  APPROXIMATE MINIMUM WT. 'OF SAMPLE 

(PASSING NO. i o  SIEVE) . . .  

-A GEOSYNTEC CONSULTANTS FLUOR F E m f i D  4 9 4 1  

BEFORE WASH 

TARE NO. . . !  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I 

14.'' & WASH \ 

e- . . . . . . . . . . . . . . . . . . . . . .  f 3 3 d  ) 
. 4  WT. OF DRY SAMPLE PLUS TARE 

WT. OF TARE 

(SromS) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .&. .m,.L1.. . . . . . . . . . . . .  .6.9. ?(- 3 . .  . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (grams) 5?%. p. . . . . . . . . . . . . . . . . .  ..5- 3. Y.- d . . . . . . . . .  

' SIEVE ANALYSIS 

\WT. OF DRY SAMPLE (gr-4 

CY- 
. . . . .  2 ~ . , ; .  . .  

. . . . . .  .I.. 2,. . .  

. . . . . . .  I . . . .  ~ . . .  

. . . . . . .  =3/r 

. . . . . . .  s 4 . . .  

. . .  . i+.  . %::::: 

. . . . . .  .4.. . . . . . .  

. . . . .  f.8 
&/{. ". .  ' .  

. . . .  .? 30. . . . . . .  

. . .  ?!.@. . . . . .  

. . . . .  +?@.? . . . . .  

. . . . . . .  pA.w . . .  

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

. . . .  . . . . . .  

kZ%y, L1 192 8 7 . 3  

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

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

1 . . . . . . . . . . . . . . . .  

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

5 0 . 6  6 . . . . . .  '3 ~ , .  ~~ 

l(rj.00 

. . . . . . . . . . . . . . . . .  xi:oo . . . . . . . . . . . . . . . . . .  

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

. . . . .  4 3:. KO.. 
7.5-0 . . . . . . . . . . . . . . . . .  
Y* 9r . . . . . . . . . . . . . . . . .  

. . . .  .2. .3.6.. . .  
' 6  

. . . .  . I  :.fa. . . . . .  

. . .  .@:. 6 0 .  . .  

. . . .  e :3*. . .  

. .  .@.!.!T. . . . .  

. . .  IP,P?.F.. . 

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

. . . . . . . . . . .  

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

. . . . . . . . .  

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

X RETAINED r I N E R  = 100 - 
% ~ o S r n ~ c  CacsvLriutn f u f  NQ 2-14-p~~ 

. . . . .  g . . . . .  

. . . .  .& . . . . . . .  

. . . .  .&. . . . . . .  

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

. . . . .  n.?.. d.  

. . .  3. #. 7fl.4. . .  

. . . .  rx??..! . . .  

. . . .  6.f ?f*. Y. . 
6 37. 7 
4 i 6 8 . f  

6 Ry.1 

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

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

. . .  6 .  ! .%?f. 

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

6 W .  Y . . . . . . . . . . . . . . . .  
6 'LOT*'.3 . . . . . . . . . . . . . . . .  

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

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

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

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

Z RETAINED 

A?.. 

. . . /  . . . . . .  

. . . .  .z. . . . . . .  

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

. . . .  ..%. . Y . . . . .  

. . .  3 . 2 . J  . . . . .  

. . .  .B.cr.: .a'. . .  

. . . .  ?b. ,  . I . .  . .  

. . . . .  4 2. :? . . .  

. . .  .4.8.r . 1 . .  . . .  

. . . .  q.iL3..  . .  

. . . .  .?d: .?. . . . .  

. . . . .  9 sr: 4. .  . . .  

. . . .  .??.: 7.. . . .  

- 

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

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

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

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

Z flNER 

. . . .  P4.. . . . .  

. . . .  P G !  . . . . . .  

. . . .  ;$. . . . . .  

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

. . . . .  9& 6.. . .  

. . .  .Lr .?! .'I 

. . . . .  J! : .# : I .  

. . . . . . .  3.. 9.. . . .  

. . . . . .  .2.. .3. . . . .  

/I .p 
I .  3 . . . . . . . . . . . . . . . . .  
1 * 5- . . . . . . . . . . . . . . . . .  

. . . . . .  !.:I . . . . .  

. . . . . .  !.-.J.., 

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

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

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

. . . . . . . . . . .  

QA ID:,&d 
I 

PROJECT 
SPEaflCATlONS 

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

. . . . . . . . . . . . . . . . .  
100 

SSZL 
40 7-0 75- 
, .  5.7s .a 3-. . . .  

.o. . l o  . I O . .  . . .  

0 .  ?-e . .  .4:. . . . .  

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

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

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

. ./. . . . . . . . . . . . .  

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

. . . . . . . . . . . . . . . . .  I 
P. .P. . !2 

. . . . . . . .  

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

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

00159"'" 
. . . . . . . . . . . . . . . . .  





4 

4 

TECH 
DATE 

CHECK 
REVIEW 

4 9 4 1  CONSTANT HEAD PERMEABILITY TEST 
ASTM D 2434 

GEOSYNTEC/FLUOR FERNALDIOH 
023-3313 SAMPLE TYPE I SAMPLE DEPTH 

'ROJECT TITLE 
PROJECT NUMBER 
iEMARKs 

TJ 
12/3/02 

&?&( - 
,&!! 

TIMEIN VOLUME TEMP. Q 
SECONDS (ml) "C (ml/sec) 

1. 43.66 
2. 43.61 
3. 43.55 
4. 43.63 

INITIAL UNIT WEIGHT DETERMINATION 

LPPARATUS & WET SAMPLE (g): 
LPPARATUS WEIGHT (g): 
VET SAMPLE WEIGHT (g): 

AMPLE LENGTH (in): 
AMPLE DIAMETER (in): 
AMPLE AREA (in2): 
AMPLE AREA (cm2): 
AMPLE VOLUME (in3): 
AMPLE VOLUME (ft3): 
VET DENSITY IN (pcf): 
)RY DENSITY IN (pcf): 

12 156.0 

7714.0 

182.41 

5650 13.0 129.41 * 
5650 13.0 129.56 * 
5650 13.0 129.74 * 
5650 13.0 129.50 * 

INITIAL MOISTURE CONTENT 
WET SAMPLE & TARE (g): 
DRY SAMPLE & TARE (8): 
WEIGHT OF TARE (g): 
WEIGHT OF WATER (g): 
DRY SAMPLE WEIGHT (g): 
MOISTURE CONTENT (5%): 

FINAL DIMENSIONS 
SAMPLE LENGTH (in): 
SAMPLE DIAMETER (in): 

129.55 

1.197 

AVERAGE Q VALUE (mllsec): 
AVERAGE TEMP CC): 
TEMPERATURE CORRECTION: 
HEAD OF WATER (in): 
HYDRAULIC GRADIENT (i): 0.33 

= 2.6E+00 cmlsec K VALUE CORRECTED FOR 20 D E G W  C 

Golder Associates lnc. 



A 
V 

SAMPLE ID 

Date 

CARBONATE CONTENT- AGGREGATES 

FMo2-1 

4/5/02 

- ASTM D 3042 

', Testedby 
Checked bv 

023-3313 
PROJECT 7 T n E  
PROJECr NUMBER 
REMARKS 

. .  
DA/TJ 

B 

D 

SAMPLE ID 

Date 

FM02-4 FM02-6 FMO2-8 

6/20/02 7/2/02 7/24/02 
Tested by 

Reviewed by 
Checked by 

SPECIMEN 
NUMBER 

1 
2 
3 

AVERAGE 

~ ~~~ 

I Reviewedbv I 

TJ TJ TJ 

/w& 
Carbonate Content Carbonate Content Carbonate Content 

% % % 

0.35 0.08 0.23 
0.09 0.04 0.08 
0.97 0.01 0.06 
0.47 0.04 0.12 

1 SPEC:=- I CarbonFMContent 
NUMBER 

0.11 

3 I 0.05 
AVERAGE 0.07 

GD02-1 I FMo2-2 . I  
I 

5/28/02 I 6/20/02 I 

Carbonate Content I Carbonate Content I 
% I % 1 

0.05 
0.05 

0.02 
0.02 

0.05 I 0.01 
0.05 0.02 

000162 

C n l r l e r  A c e n r  i d n  c I n r  



4 9 4 1  
CARBONATE CONTENT- AGGREGATES 

ASTM D 3042 
~ 

PROJECX TITLE 
PROJECX NUMBER 
REMARKS 

GEOSYNTEC/FL.UOR FERNALD/OH 
023-3313 

Per client request, the acid used had a pH of 4. 

SAMPLEID I FM02-9 

Date 
Tested by 

Checked by 
Reviewed by 
SPECIMEN 
NUMBER 

1 
2 
3 

AVERAGE 

FMo2-10 
J 

7/24/02 7/24/02 8/9/02 

?J ?J TJ 

Carbonate Content Carbonate Content Carbonate Content 
% % % 

0.05 0.05 0.16 
0.06 0.06 0.13 
0.04 0.06 0.15 
0.05 0.06 0.15 

FM02-11 I 

1 
2 
3 

AVERAGE 

0.21 0.13 0.05 
0.15 0.12 0.06 
0.1 1 0.1 0.05 
0.16 0.12 0.05 

, 

000163 
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CARBONATE CONTENT- AGGREGATES 
ASTM D 3042 

2 
3 

AVERAGE 

4 9 4 1  

0.11 0.12 0.06 
0.09 0.14 0.05 
0.11 0.17 0.06 

, - 

023-3313 
- PROJECT TITLE 

PROJECT NUMBER 
REMARKS 

3 
AVERAGE 

0.03 0.18 0.14 
0.03 0.11 0.07 1 

O O O l G 4  

Golder Associates Inc. 



4 9 4 1  

No. 57 Stone 



I 

h 



. I  

STM C 1 17, "Materials Fine# than 75-pin (No, 200) Sieve 

&M C 136, "SieVe Analysis of Fine and Coarse Aggregat 

, S h i  D 2487, "ClasJlflcation of Soils for Eneineerfag P 
Chsifiaation System)". 

S h d  D 3024, "Insoluble Rcsidw in Carbonate Aggteg 

Weshfng", 

,sm b 2434, 'PCrmtebdiV Of ck8I l l lh  SO& (ConSmt H 

result9 are presented on the sttaohed data sheet. 

@have my questions, or if we lnay be of fivther sewlce, please 
ojctenston 307. 

P- a2 





-, S . 8  . -  - 4 9 4 1  

4770 Duke Drive, Suite 200 

Telephone (513) 701-1140 
Fax (513) 701-1149 

April 29,2002 

Mr. Chuck Van Arsdde 
ma4 
P.O. Box 538704 
Cincinnati, Ohio 45253-8704 

.. 

Project Reference: Fluor Fernald, Cell 4 & 5 Liner, Granular Dratnage Corridor Material 

Dear Chuck 

@ . ':. 

We herewith certifL that the No.57 Gravel produced at our Hamilton, Ohio facility for the above 
referenced project confonns to sections "1.0 Submittals" and "2.0 Material Specification" of the 
project specifications and as previously indicated by our commercial lab (Bowser Morner, Inc.) 
report sent to you earlier. Specifically, the'material was tested ir6 accordance with ASTM C136, 
ASTM C117, ASTM D2434, ASTM D2487, and ASTM D3024 (modified). 

MARTINMARIETTA AGGREGATES 
A 

(/Jm€XR.Martin 
Te~hnical Projects Coordinator 

ooolss 



J 



4guu5/uo7 

P.  e2 



: :C~/LO/ZUUL pni LL:GA r M  

w.0. No. 125 I8 I 
Reporc No. 010407 

Page 2 

. . 
..- . . -  

. .  ApriI 18,2002 
' L  

0- 
1.) No. 57 Gravel 

A. Deeant and Gradation (ASTM C 117, C 136) 

37.5mm 
25.Omm 
19.0mm 
12.5m.cn 
9.5mm 

4.75mm 
2.36mm 
0.075mm 

Sicvc Sire 
(I In") 
(1 (0 
(314 'I) 
( 1 /2") 
(3/8") 
(W 
(#8) 
(No. 200) Decant, % 

percent Passing 
100 
100 
91 
42 
7. 
1 
1 

0.1 

USCS Classification GP 

B. Acid SolubiUty; modified to pE 4 (Aslm(r D 3042) a 
Acid Soluble, % LOSS: 0.06 

C. Constant Head Permeability (ASTM D 2434) 

Dry Density, pcf: 102.5 
Void Ratio, %: 37.7 
PmneabiIity, cm/sec: 28.7 

~ U U 3 / U U 7  

-- 4 9 4 1  

ASTM C 33 
SPecification. % 

100 
95-1 00 

-- 
25-60 

000172 
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FLUOR DMIEL [A GEOSYNTEC CONSULTANTS 
v !I FERWD 

(ASTM CIS ) 
u: 

\PARTICLE SIZE ANALYSIS MECHANICAL &&E METHOD 
PROJECT ON-SITE DISPOSAL FACILITY (OSDF) 

LOCAnON: FERNALD, OHIO PROJECT NO: 6@13v/ TASK NO.: by+/ 
DESCRIPTION: ( 7 L  46 I I/- DATE: rC d o y f l a .  month 7002 yeor 

MATERIAL W E :  5 9  5 ? L e  SAMPLE NO.: 

SOIL SAMPLE SlZE 
- 

SAND FINE GRAIN 
. . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  APPROXIMATE MINIMUM WT. Of  SAMPLE 

(PASSING NO. 10 SIEVE) 

I 

. . . . . . . . .  ! 

WT. OF TARE 

Lf SIEVE ANALYSIS 

w=- . . . . . . . .  2 
P '+' . ' 

. . . . . . .  1. .2.. . . . .  
4 

. . . . . . .  I . . . .  ~ . . . .  

. . . . . . .  ??Y $ & ' " '  

. . . . . . .  

. . . .  ~ . .  %+ . . . . . . . . .  ' " *  

. .  .4.. . . . . . . .  

. . . . .  f.8.. . . . . . . . .  

. . . . .  f!!. . . . . . . .  

. . . . .  30. . . . . . .  

k.,C@ 
. . .  .fJS*. . . . .  

. . . .  ....4. w . . .  

. . . .  . . . . . .  

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

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

. . . . . . . . . . . . .  D.  .:,,. . . . . . . . . .  

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

L 
m N E R  = 100 - 

. . . . . . . . . . . . . . . . . .  
2x00 . . . . . . . . . . . . . . . . . .  
I 7.06 

. . . . . .  I ?...C~.. 
-0 . . . . . .  .?:..). . . . . . .  

. . . . . .  7: v 

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

. . . . .  .2;.3;. . . .  

. . . . .  .I.*.!&. . . . . .  

8 . 6 0  . . . . . . . . . . . . . . . . . .  

. . . . .  Pr.3 o.. . . .  

. . .  .@.!.!T.. . .  

. . .  9.7.. . 
. . . . . . . . . . . . . . . . .  

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

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

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

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

: X  RETAINED 

. . . . . .  ,m ~ 1 1 1 1  

. . . . . .  

. . . . . .  . f l  

. . .  6.3C211 

.. 3.K8?3. 

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

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

. . . . . .  

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

X RETAINED 

7 

. . . . .  q".s::: 

. . . . .  $1 t .f . . . . . .  

. . . .  9. %L.. . 

. . . . . .  D- ~ " . "  

. . . . .  p.' . . . .  

. . . . . . .  

. . .  f;D .fP. 1. . . .  

. . . .  7.41.6.. . .  

. . . . . .  s a d .  . . .  

. . _ _ _ .  7. !it. 7: I : 

. . . . . .  7% .?. . .  

. . . . . .  ye!?. . 

. . . . . .  871 6 

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

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

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

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

% FINER 

. . . . .  . / . p . .  . . .  

. . . . .  ./.qfl.. . . .  

. . . . .  .I&$. . . . .  

. . . . .  .$&6 . . . . .  

. . . . . .  35.5 . .  . 

. . . . . . . .  br.2.. . .  

. . . . . . .  .@# .g . . . .  

. . . . . . .  .@d. I .  
. . . . . . . .  4. Y.. . .  
. . . . . . . . .  O!.Y.. . 

. . . . . . .  .0!.Y.. . .  

. . . . . . .  07.3.. . .  

. . . . . .  0 .i .3. . . .  
. . . . . .  ".:3.. . .  

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

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

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

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

OA ID:>&. 
PROJECT 

SPEaFICAnONS 

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

. .  . . . . . . . . .  

%r.! .?? . . . . . .  
. . . . . . . . . . . . . . . . . .  
2s-60 . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  
0--Lo . . .  

. P-27.. . . . . . .  

. . .  

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

. . . . . . . . . . .  

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

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

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

. . . . . . . . . . .  

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

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

. . .  0 0.0174. 

! 
1 .  



. .  :r I" 2 c Y d 

Y 

v) 

A 

w 
K 

2 

.. . Y w 
v) h 

0" 
W 

cl 
Y 

.. 
0 z 
w 
J a 
a z 
I/) 

I I i I I I I I 1 r 1 
I I I I 1 c 

0 

I ' 8  .. 
W c 
U 
0 

I I I I I r - - - - 1 - 1  I 

L - 
- 8  I 

N f  c 

d- LA- c -1-4 -CJ -c-l- 4 "  VI 
W 

VI 
N 

Y w 
a a 
a n 

VI 

< 

2 

4 

c 
VI 

3 

0 co 

0 
cy 

c 

0 
c 

I !  1 I I I I 1 I 
c -1 - L -1-4 

.. 
CI 
h 
m 
N 

3 

I 
N 

h 
0 
0 

v) 

5 
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GeoTes t i n g Express 

- _. .~ - 

Sample Type: 

Sample Orientation: 

Initial Water Content, %: 

Wet Unit Weight, pcf: 

Dry Unit Weight, pcf: 

Compaction, %: 
Hydraulic Conductivity, cmlsec. @20° C: 

HYDRAULIC CONDUCTIVITY 

Bag 
Ve rtica I 

0.0 
107.0 

107.0 

N/A 
2.7E+U7 

Project No. GTX-GO339 Tested By HJ 
Project Name Golder Associates Test Date June 12,2002 
Boring No. 23-3313 Reviewed By JW 
Sample No. GDO2-1 Review Date June 12,2002 
Sample Depth N/A 
Sample Description Gravel 

0.7 

0.6 

Z 0.5 

E 0.4 

0.3 

0, u? 

0 
r, 
0 
0 

- 
Y 

- 
J 0.2 

0.1 

0.0 

- 4 9 4 1  

0.00 0.01 0.01 0.02 0.02 0.03 0.03 0.04 

Hydraulic Gradient, i 000176 



e- - - 

Length, in 
Location 1 4.003 
Location 2 4.003 
Location3 4,003 
Average 4.003 

PERMEABILITY TEST - Constant Head 
(ASTM D2434 - 68) 

Diameter, in Pan No. 
Location 1 13.000 Wet Soil + Pan, grams 15400.00 
Location 2 13.000 Dry Soil+Pan, grams 15400.00 
Location 3 13.000 Pan Weight, grams 480.00 
Average 13.000 Moisture Content, % 0.0 

Sample wet weight, grams 14920.00 Wet Unit Wt, pcf 107.0 
Membrane, Cap weight, gram 0.00 Dry Unit Wt, pcf 107.0 

Project No. GTX-GO339 Tested By HJ 
Project Name Golder Associates Test Date June 12,2002 
Location 23-33 13 Reviewed By JW 
Sample No. GD02-1 Review Date June 12,2002 
Sample Deptl N/A -Lab No. 7092 
Sample Description Gravel 

No. of Trials 

2 

Sample Data 

Sample Max. Density Compaction Sample 

Type (PCO YO Orientation 
Bag NIA NIA Vertical 

e 

L = length of sample in cm 
A = area of sample in cm2 

Uncorrected k (cdsec) = 2.1E+01 

H = constant head in cm A =  856.34 cmz 
t = time in seconds L =  10.17 cm 

Permeability, k at 20 "C = 2.1E+01 cm/sec U 
000177 



- 
GEOSYNTEC 

. . . . . .  2 . . '  .J. .E 

. . . . . . .  I . . . . .  

. . . . . . .  YY c"'  $ /i"" 

. . . .  %'* . . . . . . .  . .  " 

. . . . . . .  

i$.h 

ARTICLE SIZE ANALYSIS MECHANICAL SIEVE METHOD (ASTM CIS ) 
ROJECX ON-SITE DISPOSAL FACtUlY(0SDF) 

LOCATION: FERNALD, OHIO PROJECT NO&% TASK NO - v./ 
DESCRIPTION: ,oh 4.5 d7 month?=, year 

<MATERIAL  TYPE:,^. SAMPLE NO.: 

SOIL SAMPLE SIZE 

. . . . . . . . . . . .  APPROXIMATE MINIMUM WT. Of SAMPLE 
(PASSING NO. 10 9 E M )  

. . . . . . . . .  . . . . . . . . . . . . . . . .  
WT. OF DRY SAMPLE PLUS TARE 

WT. OF TARE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 SIEVE ANALYSIS 

. . . . . . .  .I. . . . . . . . . .  d . 8  

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

. . . . .  6t/. . . . . . . .  

. . .  .."o. . . . . . .  

. . . .  &so.. . . . .  

. . . .  ?!.OO. . . . . .  

. . .  .*J!?.O.. . . .  

. . . . . . .  .pA.w.. . 

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

. . . . . . . . . . . . . . . . .  
i 

. . . . . . . . . . . . . . . . . .  
ZSOO 
I 7.0-6 

9.5-0 " 

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

. . . . . .  / 2.: :o ' . 

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

. . . . . . .  7!9F. . .  

. . . . .  . /: .f&. . . . . .  

. . . . .  .2. . 36 . .  . .  
' 6  

d9.60 . . . . . . . . . . . . . . . . . .  

. . . . .  B ...3*. . . . .  

. .  ..@.!.!T . . . . .  

. . . .  8.. P . T .  . . .  

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

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

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

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

7 . . . . . .  

. . . . . .  b? I I I  I I I 

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

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

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

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

2 RETAINED 

. . . . . .  
8 . . . . . .  . . . . . . . . . . . . . .  c 

. . . . .  c . ..?. . . . . . . .  

. . . . .  1. .5: K.. . .  

. . .  . 7 ( 3 .  . .  

. . . . .  4 2:. g.. . .  

. . . .  V! .2.. . .  
99. 2, . . . . . . . . . . . . . . .  

. .  9. .Li. : .z 
. . . . .  w 2 . .  

.9.7.b. .3. 
7 7 :  3.. 

. . . . . .  7.91.3.. . 

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

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

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

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

QA ID: 

7, FINER 

/ a P  
/ & 

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

. . . . . . . . . . .  

...... 7.7.. .i: I I I 

. . . . .  .a.Y..K.. . 

.... .a. 8.. .?. ..  

. . . . . . . .  7,. 2 . .  . 

. . . . . . .  p&. 

. . . . . . .  e-.&. . 

. . . . . . .  4: .8.. . .  

. . . . .  .a: 8.. . .  
0 * 3. 

. . . . .  .Q:. 9. . . .  

. . . . . .  0.: .3.. .  

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

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

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

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

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

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

PROJECT 
SPECiflCATlONS 

1 9 0  
1 uo 

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

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

. s. >:. .?e. . f.4.4. . 

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

a? .E?. . e. e.. 
..*. F.?..!.? . . . .  
..e..??.. f . . . . .  
. . . . .  [ . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  L . . . . . . . . . . . . .  

, .? .re. .  .c.. . .  
.4. .?. 2. . . . . .  
. . . . . . . . . . . . . . . . .  

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

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

. . . . .  o'o oa.s( 

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

L 
EINER = 100 - : X  RETAINED 



. .  I .  

. . , . .  i .. . . 

. .  

u 
W 
b z 
zi 
8 
0 



HYDRAULIC CONDUCTIVITY 

Sample Type: I SamDle Orientation: 

Project No. GIX-GO339 Tested By HJ 
Project Name Golder Perm Tests Test Date August 14,2002 
Boring No. N/A Reviewed By JW 
Sample No. GDO2-2 Review Date August 14,2002 
Sample Depth N/A 
Sample Description 57 Stone 

Bag 
Vertical 

ASTM 02434-68 Constant Head Permeability 

Initial Water Content, %: 

Wet Unit Weight, pcf: 

Drv Unit Weiaht. Dcf: 

0.5 

0.4 
n 
0 
Q, 
u) 

0 
0.3 

W 

.- E 

s 
0 0.2 0 - 

0.1 

0.0 

0.0 

105.6 

7 05.6 

Compaction, %: 
Hydraulic Conductivity, cm/sec. @20° C: 

N/A 
7.3€+07 

+ ,A&- 
y := 13.313~ 

t 

0.00 

4 9 4 1  

0.01 0.02 0.03 0.04 

Hydraulic Gradient, i 000180 



PERMEABILIW TEST - Constant Head - 
(ASTM D2434 - 68) 

Length, in 
Location 1 6.000 
Location 2 6.000 
Location3 6.000 
Average 6.000 

Project No. GTX-GO339 
Project Name Golder Perm Tests 
Location N/A 
Sample No. GD02-2 
Sample Deptl N/A 
Sample Description 57 Stone 

Diameter, in Pan No. 
Location 1 13.000 Wet Soil + Pan, grams 22080.00 
Location 2 13 .OOO Dry Soil+Pan, grams 22080.00 
Location 3 13.000 Pan Weight, grams 0.00 
Average 13.000 Moisture Content, % 0.0 

SamDle wet weight. grams 22080.00 Wet Unit Wt, Dcf 105.6 

Tested By HJ 
Test Date August 14,2002 

Reviewed By JW 
Review Date August 14,2002 
Lab No. 7468 

Samde Data 

Membrane, Cap weight, gram1 0.00 ' I Dry Unit Wt, pcf I 105.6 I 

No. of Trials Sample Max. Density Compaction Sample 

Type (PCO % Orientation 
3 N/A NIA Vertical 

L = length of sample in cm 
A = area of sample in cm2 

Uncorrected k (cdsec) = 1.3E+01 

H = constant head in cm 
t = time in seconds 

A =  856.34 cm2 
L =  15.24 cm 

Permeability, k at 20 OC = I \ q c m / ~ e c  

000181 



Jl -- GEOSYNTEC CONSULTANTS 
\ 

Z FINER 

(ASTM c136) 
- _ _  

ARTICLE SIZE ANALYSIS MECHANICAL SIEVE METHOD 
PROJECT: ON-SITE DISPOSAL F A C I U M  (OSDF) \ 
LOCATION: FERNALD, OHIO PROJECT N O & @ $ , @ .  TASK N O d  q-l 
DESCRIPTION: M M  DATE: 
MATERIAL TYPE: 5 ?I(Pw SAMPLE NO.: & 0 

PROJECT 
SPECIFICATIONS 

(SOIL SAMPLE SIZE 

. . . /  00 

. . .  w? . . . . . . . . .  

. . . ._ IO0  . . . . . . . . . . . . . . . .  

FINE GRAIN 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SAND 1 65 

APPROXIMATE MINIMUM WT. Of SAMPLE 
(PASSING NO. 10 S E E )  29.33 - - 

I 2 39 6 .WK (grams) 

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

/e. . . . . . . .  

R 9 . t U . f . @ .  . 

. . . . . . . . . . .  

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

. 

( SIEVE ANALYSIS 

P’+. ’ . 
. . . . . .  .!. .E.&. . 
. . . . . . .  I . . . .  ~ . . .  

. . . . . . .  vi! $ 4... 

. . . . . .  .4. . . . . . . . .  

. . . . .  d.8.. . . . . . . .  

. . . . .  9 6 .  . . . . . . .  

. . . . . . .  
””*” 3b::::::  

.QA I D d E  

. . .  3./.,..g . . . . . .  

. . . . .  ge .9 . . . . . #  

s. 70. w.. w. 

. . . . .  cI 30. . . . . . .  

. . . . .  &S-o . . . . . .  

. . . .  D .... b... . . . . . .  

. . . .  .o. 7 .  .L.. . . . . .  

. . . . .  0.!..6 

dro6 
. . .  .??SO.. . . .  

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

f .ro . .  !F... . 

. . . . . . . . . . . .  ? . . . . . . . . . .  

I s ’  .#. I‘. . . . . . . .  

. . . . . . .  . 6 . w . .  . 

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

. . . . . . . . . . . . . . . . . .  I .... . . . . . . . . . .  

. . . .  

. . . . .  

. . . . .  Q.:. .>. 
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Sample Type: I Sample Orientation: 

0 - -  .. . 

Vertical 

HYDRAULIC CON DUCTlVlTY 

Wet Unit Weight, pcf: 

Dry Unit Weight, pcf: 

Compaction, %: 
Hydraulic Conductivity, crnkec. @20° C: 

Project No. GTX-GO339 Tested By HJ 
Project Name Golder Perm Tests Test Date August 30,2002 
Boring No. N/A Reviewed By JW 
Sample No. GDO2-3 Review Date August 30, 2002 
Sample Depth N/A 
Sample Description 57 Stone 

96.1 

96.1 

N/A 
7.6€+07 

ASTM 02434-68 Constant Head Permeability 

0.5 - 
n 
0 
$ 0.4 
-E 
0 
)r 

0 
0 

> 

0.3 

0.2 

0.1 

0.0 

c, .- 

I 
- -  

__-- e 

- 
I 

. -  

llnitial Water Content. YO: 10.0 I 
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No. of Trials 

3 

A 

GeoTesting Express 

0 -. -- . . ~  - . 

p.ERME.AB,Ci;TY TEST. I Consta.n.~ H.e.ad 
- - . . . ~ 

(ASTM D2434 - 68) 

Sample Max. Density Compaction Sample 

Type (PCf) % Orientation 
Bag NIA NIA Vertical 

Project No. GTX-GO339 
Project Name Golder Perm Tests 
Location N/A 
Sample No. GD02-3 
Sample Deptk NIA 
Sample Description 57 Stone 

Tested By HJ 
Test Date August 30,2002 

Reviewed By JW 
Review Date August 30,2002 
Lab No. 753 8 

Sample Data 

L = length of sample in cm 
A = area of sample in cm2 

Uncorrected k (cdsec) = 1.6E-tO1 

H = constant head in cm A =  856.34 cm2 
t = time in seconds L =  16.51 cm 

Permeability, k at 20 "C = 1.6E+01 cdsec  u 
000185 



PROJECT N O  
DESCRIPTION: 

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

. . . . . . . . .  

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

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

( SIEVE ANALYSIS I.' 
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. . . . . . .  

. . . .  ~ . .  % . . . . . . .  * ." '  

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

. .  

. .  

. .  

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

. . . . . . . . . . . . . . . . . .  I 
. . . . . . . . . . . . . . . .  
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. . .  

* , . .  

. . .  

. .  63"27.. . . .  

.383!,.9.. . 
. . . . .  
. . . . .  

. . . . .  

. . . . . . .  r! 3 . . .  I. . .650%3 
.56.3?> .7. . .  

. . . . .  .2. .3.6.. . .  I . .  63.2% !(. . 

. . . . . .  l.*.'/d?. . . . . .  .&3.33. .:3. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
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HYDRAULIC CONDUCTIVITY 

Project No. GTX-GO392 
Project Name Colder Perm 
Boring No. N/A 

Sample Depth N/A 
Sample Description Gravel 

Sample No. GDO2-4 

TestedBy HJ 
Test Date 11/08/02 
Reviewed By JW 
Review Date 11/08/02 

ASTM 02434-68 Constant Head Permeability 

0.6 

0.5 

$ 0.4 

- 0.3 

0.2 

0.1 

0.0 

A u 

-E 
0 
> 
0 
0 

> 

CI .- 

Sample Type: I Sample Orientation: 

Initial Water Content. %: i 0.0 

Wet Unit Weight, pcf: - 

Dry Unit Weight, pcf: 

ComDaction. %: 
/Hydraulic Conductivity, cmlsec. @20° C: 17.9€+07 

0.00 0.01 0.02 0.03 

Hydraulic Gradient, i 000188 



11/11/02 YON 16:03 FAX 

Lcngth, in 
Location 1 7.500 
Location 2 7.500 
Location3 7.500 

@ 003 

D h m c t ~ ~ ,  in Pan No. 
Location 1 13.000 Wet Soil + Pan, grams 24080.00 

Lacation 2 13.000 Dry Soil-IPan, grams 24080.00 
Location 3 13.000 Pan Weigh$ grams 0.00 - 

PERMEABILITY TEST - Constant Head 
(ASTM D2434 - 68) , 

sample wef weiglx, gnms I ~ ~ O R O - Q O  
Mcrnbrane. Cna weieht. cram1 0.00 

Project No. GTX-GO392 
Project Name Golder Pem 
Location N/A 
Sample No. GD02-4 
Sample Dep& N/A 
Sample Description &we1 

Wet Unit Wt, pcf 92.1 
Dry Unil Wt. DCf 92.1 

Tested By I3.J 
Test Date 11/08/02 

Reviewed By J'W 
Review Date 11/08/02 
LabNo. 7702 

No. of Trials Sample 

Sample Data 

Max. Densiry Compaction Sample 
@cf) % Orientinion 

I I I I 3 Bag NIA NIA I Vcrtid 

L = length of sample in cm 1.1 = constant h e d  in cm A =  856.34 CR12 

A = area of sample in cm2 t = time in seconds 

Uncorrected k (mdscc) = 1.9E-N 1 
a 

L= 19.05 Clll 

Permeability, k at 20 "C - 1.9E+01 c d s e c  -I 
0001189 
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I) 

I 

PROJECT TITLE 
PROJECT NUMBER 
REMARKS 

CARBONATE CONTENT- AGGREGATES 
ASTM D 3042 

- 

GEOSnvTEC/FLUOR FERNALD/OH 
023-3313 

Per client request, the acid used had a p H  of 4. 

SAMPLE ID 

Date 
Tested by 

Checked by 
Reviewed by 
SPECIMEN 
NUMBER 

FM02-1 GD02-1 FM02-2 

4/5/02 5/28/02 6/20/02 

DA/TJ 17 TJ 

Carbonate Content Carbonate Content Carbonate Content 
% % % 

3 
AVERAGE 

1 
2 

0.05 0.05 0.01 
0.07 0.05 0.02 

0.06 0.05 
0.11 1 0.05 

SAMPLE ID 

-0.021 

FM02-4 FM02-6 - 

0.02 I 

Tested by 
Checked by 
Reviewed by 
SPECIMEN 
NUMBER 

~ ~~ 

TJ TJ 
i l f l  

f&.+ 
Carbonate Content Carbonate Content Carbonate Content 

% % % 

1 
2 
3 

AVERAGE 

I I t Date I 6/20/02 I 7/2/02 
I 

0.35 0.08 
0.09 0.04 
0.97 0.01 
0.47 0.04 

000190 

Cnlrfer A c c n r i r r t n c  Inr 
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PROJECTTITLE - 

PROJECT NUMBER 
REMARKS 

CARBONATE CONTENT- AGGREGATES 
ASTM D 3042 

~ 

GEOSYNTEC/FLUOR FERNALDlOH 
023-3313 

Per client request, the acid used had a pH of 4. 

4 9 4 1  

2 
3 

AVERAGE 

0.11 0.12 0.06 
0.09 0.14 0.05 
0.11 0.17 0.06 

000191 

I -  

- 

Golder Associafes Inc. 



Pipe Embedment Fill 

I .  

000192 
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S A N D  6 G R A V E L ,  I N C ,  PHONE (51 3) 3534220 
FAX (61 3) 3535225 10217 COLUMBIA STREET, HARRISON, OHIO 45030-9751 

WELCH e 
June 6,2002 

rshror Danio1 Fornald 
P.0. BOX S38704 
cidnnati, OH 45233 

Dear Sam: 

Pi- be sdviecd that Welch Sand & Gravel is supplying 703,06 embedmmt bill aand for 
Femald prajecta, P.0. #02FFO704/0561. 

This sand ha been teeted m accordance with ASTMC136 procedures and mccta the 
gradation analysh enclwcd for 703.06 mated. 

I 
- 000194 

drnrnl Plant a Sdea M e r :  8863 East M l m r n l k h w  Rd., Clnclnnati, Ohio 46247-2232 



J U f l * , b .  ' IUUZ I I : 3 3 A M  . 
I . .  

? .  
M O . U I I D  r ,  ,I 

, 
Welch Sand & Gravel, Inc. 

10217 Columbia Street, Hdaon, Olrio 45030-9751 Phone: (513)353-2220 

I I 1 I 
IFINWE- MODULUS (F..M) 

. OTHER IESTS OR REMARKS: - 

. .  
*Note: other sieve sizes yay be written in ifneaded, . 

. 
Certification No.. 

5 3 3  
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. A  

- -CERTIFICATION STATEMENT 
FOR FeM? QRANlJlAR MATERjAL PURCHASE 

- 

. .  

I certify that the matsrlal offerad undrr thlt quetatlon from our *3 . Quarry located at 
f%dT meet6 the roqulrrmentcr rpeclfled in technical bpecMca)l~n sectton 0221 6 ,  

. . 

\14 #Q . g b C r i b  c lets HLJW 
. .  . .  

. .  

. .  

. .  

. .  

. .  
. .  

. f  

000196 . .  
. .  

. .  



[ GEOSYNTEC CONSULTANTS 
4 

' -. 

LOCATION: FERNALD, OHIO 

DESCRIPTION: as DATE: 9 d o y e  month @f& year 
PROJECT NO[&/TASK NO.: o4 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TARE NO. L - .?. . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (grams) W! .7. . . . . . . . . . . . . .  WT. OF DRY SAMPLE PLUS TARE 

WT. OF TARE (grams) !T. . f .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  

APPROXIMATE MINIMUM WT. OF SAMPLE 
(PASSING NO. 10 SIEVE) I 

\WT. OF DRY SAMPLE (grams) 

S A N D  FINE GRAIN 

(grams) I 115 

7 / 6 . 5  

I I 

I I BEFORE WASH AFTER WASH 

. . . . . . . . .  L.+ . . . . . . . . . . . . . . . . .  

. . . . . .  %V:? . . . . . . . . . . . . .  

. . . . . .  4% q. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  
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Type C Dumped Rockfill 
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REWWIrn mom CO., mca 4 9 4 1  
. ,  

992 S COUNTY ROAD 800 E 
- - 

- GREENSBURG,XN 47240 - 

PHONE (812) 663-2021 FAX (819 6624088 
a -  

* , .  

April 17,2002 
b u r  Femald InG, 
ATTN: Chuck VanArsdall 
PO Box 538704 
Cincinnati, OH 45253 

R E  Flour Daniel Femald 
PO #O;kFF0596 
Type C Rip Rap Submittals 

Dear Chuck, 

We submit the following information with regard to above mentioned project: 

.County Road 800 E, Greensburg, IN 47240. This quarry is located in 
Decatur County in Southeastern Indiana just North of the interstate 74 
Exit no 143 The Rip Rap will be pracessed from ledges 1-5 as 
designated by the Indiana Department of transportation. The New Point 
Quarry is designated as source as36 by INDOT and is a Certiiied 
Aggregate Producer (QS2002). The New Point Quarry is listed as an 
approved source In the Parsons (1996) University of Cincinnati Report. 

2. METHOD-Gradation of the type C Rlp Rap Mil be achieved by processing 
the stone through a Jaw Crusher with an open side setting to restrid the 
largest sires to under 18 inches. This materjal will then be screened over 
a heavyduly screen to f e m e  fines and appradmately 10 Inch and 
smallt?f material. In this manner the rrtaten'al smaller than 6 inches will 
consist predominantly of rock spails 

4 SOURCE- The saurce of the Rip Rap Is New Point Stone Co., lnc.992 S 

J 3. RESULTS- Attached are test results for specific gravity and absorption 
conducted in accordance with ASTNl C127 

4. CERTIFICATION- Attached is certification that 
reuuirements. 

/ 

I hope that these submittals meet your approval, NLY 

Attachments: 

New Point Stone Co., Inc. 
I 

000202 i 
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MATERIAL CERTIFICATION 

The type C Limestone Rip Rap &om the New Point Q ~ ~ R Y ,  New Point 
Stone Co., Inc. meets the materiaI rquirements as specified by h r  Daniel 
Femald. h Particular those requirements are: 

1. 
2. 
3. 

Bulk Spec& Gravity of ai 1 4  2.60 
Maximma absorption ofW'k?& Per ASTM C127 
Gradation of ODOT Type C Rtp Rap, per section 601.07 

April 17,2002 

New Point Stone Co., hc. 

.. 

' - 4 9 4  I 



N 
L 
C 
e 



1 MmmImmom CQ., mce 
992 S COUNTY ROAD 800 E 

GREENSBURG, IN 47240 
PHONE (812) 663-2021 FAX (812) 662-6088 

M 002 

-- 4 9 4  I 

&d 17, 2002 
Flgur Fernald Inc, 
ATTN: Chuck VanArsdall 
PO Box 638704 
Cincinnati, OH 45253 

RE: Flour Daniel b a l d  
PO #02FF06B 
Type C Rip Rap Submittals 

Dear Chuck, 

We submit the following information with regard to above mentioned project 

1. SOURCE- The sburc8 of the Rip Rap is New Point Stone Co., Inc.992 S 
County Road 800 E, Greensburg, IN 47240. This quarry is located in 
Decatur County in Southeastern Indiana just North of the Interstate 74 
Exit no 143. The Rip Rap will be processed from ledges 1-5 as 
designated by the Indiana Department of transportation. The New Point 
Quarry is designated as source #2536 by INDOT and is a Certified 
Aggregate Producer (Q95200 )- The New Point Quarry is listed as an 

2. METHOD-Gradation of the type C Rip Rap will be achietved by processing 
the stone through a Jaw Crusher wtth an open side setting to restrict the 
largest sizes to under 18 inches. This material will then be screened over 
a heavyduty screen to remove fines and approdmately I O  inch and 
smaller material. In this manner the d a l  smaller than 6 inches will 
consist predomlnantty of rock spalls 

3. RESULTS- Attached are test resu for specific gravity and absorption 
conducted in accordance with AS& C127 

approved source in the Person $ (199$) University of Cincinnati Report- 

A. CERTIFICATION- Attached is certification that nraten'al m e b  
requirements. 

I hope that thee submittals meet your approval. 

Sincerely, 

4-L.JfW 

Attachments: 

J6hn R. Wanstrath, Secflreas- 
New Point Stone Co., In 

. . .  . . .  . . .  
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. 04/18/02 0 8 : 3 5  FAX 8128628088 NEW POINT STONE . @I 004 

e .. MATERIAL TEST RESULTS 

- - DATE: September 7,2001 _ _  

SOURCE! New Point Quany Source #2536 
LEDGES 1-5 

TEST PERFORMED: ASTM C127 Absorption 
PROJECT- Fluor Danicl Fernald 

4 9 4 1  

56,3235 56.58 1.5 

ABSORPTION, % = @-A) / A  X 100 

ABSORFTION -458% 56.581.5 - 56.323.2 X 100 
56323.5 

I 

000207 
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Type D Dumped Rockfill 
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8 04/?4/02 11:56 e 9 3 7  364 2509 HIGHLAND STONE - - . _  

kobert R Backer 

Hanson Aggregates - DWOQ Inc. 
. Sales Representative for 

@I 001 

4281 -Road 
CIJIsbOIW 
OH 45133 
Tel (937)393-4211 
Fa (937) 364-2569 

April 4,2002 

Mr. Randy Ector 
FluorFemald, hc. 
U. S. DOE d o  Fluor F e d d  
7400 WiUey Road 
Hamilton, Ohio 45013 

Re: Inquiy on Type D Rip Rap for use at F d d  Site 

Dear Randy: 

The source of the Type D Rip Rap we have quoted in accordiurce with your 3/27/02 
solicitation is our Highland Stone Quarry l o d  at 4281 Roush Road, Hillsborn, Ohio. 

T ' b  letter is our certification that the Type D Rip Rap at the Highland tone Quarry is 
to be in confoman~ with Type D Rock Fill specified in item 7 5  01.07 and "dr 703. (3) of the State of Ohio, Department of Traaspodon, Construction and Material 

Specifications, January 1,1997. Further, the material off' will have a maximum loss 
of 15% from a sodium s*te soundness test conducted in accordance with ASTM 
D5240 and a maximum loss of 50% m a Los Angela Abrasion test conducted in 
accdrdance with ASTM C535. 

a -  

If anything Mer is needed, pkast let me know. 

Yours auiy, 

\N 000210 





04/09/82 15: 51 15 137329484 
34/09/2002 15: 44 15137329404 _e--.-_ - CLERMONT LIMESTONE 

April 9,2002 

Mr. Randy Fxtor 
Fluor Ferrrald, hc. 
U. S. DOE c/o Fluor Fernald 
7400 WUey Road 
Hamilton, Ohio 45013 

4 9 4 1  

, ' -*HanSon 
..a ... 

Re: Type D Rip Rap fbr general use at F d d  

Dear Randy: 

This letter is a follow up to OUT certification letter of Apd 4,2002 and reinforces our 
statement that the Type D Rip Rap produced at the Highland Stone Quany meets the 
Sodium Sulfate Souwlness requiremmt and the Los Angela requirement mentioned in 
your inquiry. 

The state does not run gdtdions on Rip Rap and they establish the physical properties 
by testing material crushed to d e r  sizes than the Rip Rap sizes. Therefore, I am 
mclosbs a three page ODOT report #00595681-01 showing test rewrjtS on #57 limestone 
with a Soundness Loss of 2% and a U s  Angela % Loss of28.5. 

Ifgradation is a concern, a rep- 've of your firm or the associated testing agency 
working with you at F d  could come to Highland Stone and visually approve the 
meJid. 

If anything else is required, let me know. 

Yours truly, 

R& R Backer 
Sales Represe!ntative for 
Hanson Aggregates- Davon, Inc. 

Enclosures 
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E N G I N E E R I N G  
ARCH lTECTU RE 
LAND SURVEYING 

November 25,  1992 

e " 
.. ,*E MOOCK ROAD 

WILDER, KENTUCKY 
41071 (606) 581-9660 
FAX: (606) 581-9636 

Hr. William Hasank, President 
Aerocrete 
5660 Limaburp Road 
Burlington , Kentucky 41005 

RE: Manhole Reinforcing 

Dear B i l l :  

During the review of your shop d a w i z - y p  y-nd ;;; 
reinforcing t o  A.S.T.H. Des ignat i 
S p e c i f i c a t i o n  for Precast Reinforced Concrete Manhole 
S e c t i o n s " .  

Section 8.1.1.2. requires t h a t  "the circumferential  
reinforcement may consist  of e i t h e r  one or two l i n e s  of  s t e e l ,  
the t o t a l  area per v e r t i c a l  f o o t  of which s h a l l  not be l e s s  
than 0.0025 times the i n s i d e  diameter i n  inches".  T h i b  
represents 0 . 1 2  square inches per v e r t i c a l  foot  of m-anhole 
r i s e r  f o r  a 48" diameter manhole. 

Section 8.1.1.6 allows " t h e  spacing center t o  center of 
oircumferential  reinforcement i n  a cage s h a l l  not exceed 6 
inches". T h i s  0 . 1 2  square inches per v e r t i c a l  f o o t  of p i p e  
t r a n s l a t e s  i n t o  a 6 x 6 x W 2 . 9  x W 2 . 9  wire mesh cage, 
(overlaps s h a l l  be 40 diameters and include a v e r t i c a l  
member ) . 
Likewise, Section 8.3.1. requires a layer of reinforcement i n  
the 6" t h i c k  base s l a b  of 0 . 1 2  inches square per l inear f o o t  
i n  b o t h  d i r e c t i o n s .  ( 6  x 6 x W 2 . 9  x W 2 . 9  wire f a b r i c ) .  

The S a n i t a t i o n  D i s t r i c t  s p e c i f i c a t i o n s  for "Manhole Hole 
Alternate" require a f l o o r  thickness  of minimum 6 inches with 
mesh reinforcement o f  0 . 4 0  square inches p w  square f o o t  both 
ways. This 0.40 square inches of  s t e e l  is provided by placing 
#4 bars on a 6"  grid both ways. 

. .  



Hr. William Hasank 
November 25, 1992 
Page 2 

The Kentucky Department of  Transportation standards for  
manhole bases require #4 bars on 12'' centers both nays 
r e s u l t i n g  i n  0.20 square inch of  r e i n f o r c i n g  per l i n e a l  f o o t  
o r  0.20 square inches per square foot o f  reinforcing.  

C l e a r l y ,  the reinforcing as required by the Sanitation 
D i s t r i c t  i s  the most r e s t r i c t i v e  and w i l l  be the b a s i s  of your 
shop drawings. 

F l a t  top s l a b s  (Section 8 . 4 . 2 .  of the A.S.T.H. specs) are 
required t o  have 0 . 1 2  square inches o f  reinforoements i n  both 
d i r e c t i o n s  and addit ional  s t e e l  of 0.20 square inches a t  90 
degrees t o  r e i n f o r c e  the opening. Kentucky Department of 
Transportation standards require a 4"  g r i d  o f  # 6 bars opposed 
t o  #4 bars i n  the t o p  f l a t  s l a b .  

The 4 "  x 4 "  g r i d  of #6 and #I4 bars i s  the most r e s t r i c t i v e  &nd 
will be used i n  the design.  

Enolosed are the s h o p  drawings w h i c h  r e f l e c t  the most 
r e s t r i c t i v e  designs whioh meet the requirements o f  A.S.T.H. 
C478, Sanitation D i s t r i c t  No. 1 o f  Campbell and RISnton 
Counties, and the Kentucky Department of Transporkiition 
s p e c i f i c a t i o n s .  

David K .  Noran, P.E., L.S. 
President 

DKN : nmr 



c 

i 
F 
E 

i 
E 

E 
C 
P e 

t 

Y 
q - 

t 

t 

i 

C 

0 

i 

C 

=i= 



' .  
FQX NO. : 5136487134 Now 13 2082 04:50PM P3/6 

tu b4Uli3d P . B2.445 
FROM : DeBRR-KUEMPB 

MJu 12 'Ibc k!1:j4 k.H'Ym4 

c 
r-. 

% 
3- 
t 

2 

1 

W A-Confonns to the Subcontract Requirements 
[ ] &Minor Comment - tncowmte and Resubmit 

//-/I -& 

- - __ _ _  - __ _ _  

000226 



\ 
Y 

I 

4 c 
\ 

I 
I 
I 
I .  
I 
I 
I 
I 
I 
I 



&OM : D~~RQ-KUENPEL FRX NO. : 5136487134 Nou. 13 2002 84:51PM P5/6 
MQU 12 ’62 @I:= FF! 97% T5 6491134 P. 044s 

4 9 4 1  

7, ” 

/ / - I /  -#* 

000228 



a 

FAX NO. : 5136487134 Nou. 13 2002 84:51PM 
TO 6487134 P.0545 

6 9 4  

. 

P6/6 

9 4 1  

000229 



d 

I 



11 P 

-JF 
L 

A& 

I 

e--- 

a 

* 
000231 

m 



4 9 4 1  
-.. 

e Topsoil 

000232 



8 0 el 

4 9 4 1  

080233 



4 '  
ORGANIC CONTENT (PERCENT ORGANICS) 

Description 

ASTM D 2974 

Grayish Brown, SILTY CLAY, some fine sand. 

Method C 

- 

PROJECT NO. 
REMARKS SAMPLE DEPTH 

Hygroscopic Moisture Content 

Tare Number 
Weight Of Wet Soil & Tare (gm) 
Weight Of Dry Soil & Tare (gm) 
Weight of Tare (gm) 
Weight Of Water In (gm) 
Weight Of Dry Soil (gm) 
Moisture Content (YO) 

'rucible Number 
ieight Of Soil Dry & Crucible 
r'eight After Burning & Crucible 
{eight Of Crucible 
{eight Of Soil Dry 
Ieight After Burning 
{eight Lost 
sh Percent 
rganics Percent 

(w2) 
W3) 

(w4 = w 1 -W3)/MC, 
(WS = W2-W3) 
(W6=W4-WS) 

w 7  = (wSnv4)* 100 
(WS = 1OO-W7) 

ORGANIC CONTENT = 

uscsl (CL) 1 

00023.6. 

Golder Associates Inc. 



ORGANIC CONTENT (PERCENT ORGANICS) 

Description 

! 9 4 1  ASTM D 2974 
Method C 

Dark Gray, SILTY CLAY, some fine sand. 

PROJECT NO. 

REMARKS SAMPLE DEPTH 

Hygroscopic Moisture Content 

Tare Number 
Weight Of Wet Soil & Tare (gm) 
Weight Of Dry Soil & Tare (gm) 
Weight of Tare (gm) 
Weight Of Water In (gm) 
Weight Of Dry Soil (gm) 
Moisture Con tent (YO) 

'rucible Number 
r'eight Of Soil Dry & Crucible 
r'eight After Burning & Crucible 
r'eight Of Crucible 
r'eight Of Soil Dry 
{eight After Burning 
{eight Lost 
sh Percent 
irganics Percent 

e 

(w1) 

(w4 = w 1 -w3)/McH 
(W5 = W2-W3) 

(W6=W4-W5) 
w 7  = (W5/W4)*100 

(W8 = 100-W7) 

ORGANIC CONTENT = 

I 

USCS (CL) 

800235; 
Golder Associates Inc. 



ORGANIC CONTENT (PERCENT ORGANICS) 
ASTM D 2974 

Method C 4941 

Description 

- -PROJECT-TITLE 

PROJECT NO. 

REMARKS SAMPLEDEPTH 

- ___ _. ___ 

Hygroscopic Moisture Content 

Dark Gray, SILTY CLAY, some fine sand. 

Tare Number 
Weight Of Wet Soil & Tare (gm) 
Weight Of Dry Soil.& Tare (gm) 
Weight of Tare (gm) 
Weight Of Water In (gm) 
Weight Of Dry Soil (gm) 
Moisture Content (YO) MCH 

h c i b l e  Number 
Veight Of Soil Dry & Crucible 
Veight After Burning & Crucible 
Veight Of Crucible (W3) 
Veight Of Soil Dry (w4 = Wl-W3)/MC, 
Veight After Burning ( w 5  = W2-W3) 
Veight Lost (W6=W4-W5) 
s h  Percent 
brganics Percent (w8 = 100-W7) 

w7 = (W5/W4)* 100 

ORGANIC CONTENT = 11 4.2% rl 

000236 

Golder Associutes Inc. 



ORGANIC CONTENT (PERCENT ORGANICS) 

USCS 

ASTM D 2974 
Method C 

I 
(CL) TECH TJlDA 

4 9 4 1  

-PROJECI.TITLE 
PROJEff NO. 

REMARKS SAMPLE DEPTH 

Hygroscopic Moisture Content 

Tare Number 
Weight Of Wet Soil & Tare (gm) 
Weight Of Dry Soil & Tare (gm) 
Weight of Tare (gm) 
Weight Of Water In (gm) 
Weight Of Dry Soil (gm) 
Moisture Content (%) 

rucible Number 
[eight Of Soil Dry & Crucible 
/eight After Burning & Crucible 
[eight Of Crucible 
[eight Of Soil Dry 
feight After Burning 
f eigh t Lost 
sh Percent 
rganics Percent 

(w3) 
(w4 = w 1 -w3)McH 

(W5 = W2-W3) 
(W6=W4-W5) 

w 7  = (WS/W4)* 100 
(W8 = 100-W7) 

ORGANIC CONTENT = -1 

Description Olive Brown, SILTY CLAY, some fine sand. I 

000237 
Golder Associafes Inc. 



ORGANIC CONTENT (PERCENT ORGANICS) I l 
4 9 4 1  ASTM D 2914 

Method C 

- TS02-5-- - -  - _-  - -_ - - PROJECT TITLE GEOSYNTECmLUOR FERNALD/O -SAMPLE ID - _  _. - - 

Hygroscopic Moisture Content 

(W1). 
(W2) 
(W3) 

(w4 = w 1 -W3)/MCI.j 
(W5 = W2-W3) 
(W6=W4-W5) 

W7 = (W5/W4)* 100 
(W8 = 100-W7) 

Tare Number 
Weight Of Wet Soil & Tare (gm) 
Weight Of Dry Soil & Tare (gm) 
Weight of Tare (gm) 
Weight Of Water In (gm) 
Weight Of Dry Soil (gm) 
Moisture Content (YO) 

47.79 49.52 49.07 

46.40 48.13 47.61 

~ 17.27 17.82 17.58 

30.52 31.70 3 I .49 

29.13 30.3 1 30.03 

1.39 1.39 1.46 

95.4% 95.6% 95.4% 

4.6% 4.4% 4.6% 

a 

Description 

'rucible Number 
{eight Of Soil Dry & Crucible 
{eight After Burning & Crucible 
{eight Of Crucible 
[eight Of Soil Dry 
{eight After Burning 
{eight Lost 
sh Percent 
rganics Percent 

Dark Gray, SILTY CLAY, some fine sand. 

I H I J I L I 

USCS 
I - I TECH TJ/DA (CL) 

ORGANIC CONTENT = -1 

000238 

Golder Associates Inc. 



ORGANIC CONTENT (PERCENT ORGANICS) 

Description 

USCS 

4 9 4 1  ASTM D 2974 
Method C 

Olive Brown, SILTY CLAY, some fine sand. 

(W I 

PROJECT NO. 023-3313 SAMPLETYPE 
REMARKS SAMPLE DEPTE 

Hygroscopic Moisture Content 

Tare Number U 
Weight Of Wet Soil & Tare (gm) 
Weight Of Dry Soil & Tare (gm) 
Weight of Tare (gm) 
Weight Of Water In (gm) 
Weight Of Dry Soil (gm) 
Moisture Content (%) 

'rucible Number 
ieight Of Soil Dry & Crucible 
ieight After Burning & Crucible 
ieight Of Crucible 
Jeight Of Soil Dry 
Jeight After Burning 
Jeight Lost 
sh Percent 
lrganics Percent 

I E I F I W I 

(w2) 
(w3) 

(W4 = w 1 -w3)/McH 

(W6=W4-W5) 
w 7  = (WSnV4)* 100 

(W5 = W2-W3) 

(W8 = 100-W7) 

ORGANIC CONTENT = 11 4.6% li 

TEcHF DATE 4/5/02 
CHECK 

REVIEW uru//lsr 

0001239 
Golder Associutes Inc. 



ORGANIC CONTENT (PERCENT ORGANICS) 

(W1) 
(W2) 
(W3) 

(W4 = w 1 -w3)/McH 
(W5 = W2-W3) 

(W6=W4-W5) 
w7 = (W5/W4)*100 

(W8 = IOO-W7) 

ASTM D 2974 4 9 4 1  
Method C 

1 

H L W 
48.80 49.44 50.21 

47.28 47.81 48.51 

17.27 17.57 17.54 

3 1.47 31.81 32.60 

30.01 30.24 30.97 

1.46 1.57 1.63 

95.4% 95.1% 95.0% 

4.6% 4.9% 5.0% 

TS02-7 South 
PROJECT NO. 

REMARKS SAMPLE DEPTFI 

Description 

~~ 

Hygroscopic Moisture Content 

Olive Brown, SILTY CLAY, some fine sand. 

Tare Number 
Weight Of Wet Soil & Tare (gm) 
Weight Of Dry Soil & Tare (gm) 
Weight of Tare (gm) 
Weight Of Water In (gm) 
Weight Of Dry Soil (gm) 
Moisture Content (%) 

i 5.20 I 

MfH 

hc ib le  Number 
Veight Of Soil Dry & Crucible 
Yeight After Burning & Crucible 
Veight Of Crucible 
Veight Of Soil Dry 
Veight After Burning 
Veight Lost 
.sh Percent 
h-ganics Percent 

ORGANIC CONTENT = -1 

1 

USCS (CL) I 

000240 
Golder Associates Inc. 
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ORGANIC CONTENT (PERCENT ORGANICS) 

ASTM D 2974 
Method C 

- 

PROJECT TITLE GEOSYNTECIFLUOR FERNALDlO SAMPLE ID 
PROJECT NO. 

REMARKS SAMPLE DEPTH 

Description 

USCS 

Hygroscopic Moisture Content 

Olive Brown, SILTY CLAY, some fine sand. 

(CL) 1 

67.51 

67.57 

3.26 

0.24 

64.31 

Tare Number 
Weight Of Wet Soil & Tare (gm) 
Weight Of Dry Soil & Tare (gin) 
Weight of Tare (gm) 
Weight Of Water In (gm) 
Weight Of Dry Soil (gm) 
Moisture Content (YO) MC" 

Crucible Number 
Weight Of Soil Dry & Crucible 
Weight After Burning & Crucible 
Weight Of Crucible 
Weight Of Soil Dry 
Weight After Burning 
Weight Lost 
Ash Percent 
Organics Percent 

(W3) 
(W4 = wI-w3)/Mc" 

(W5 = W2-W3) 
(W6=W4- W5) 

w 7  = (ws/w4)*100 
(W8 = lOO-W7) 

ORGANIC CONTENT = -1 

CHECK 

REVIEW uh 
i 

00024% 

Golder Associates Inc. 
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Fluor FernaldManufacturer Submittals 
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November 9,2001 1440-0PT2-02772P-OO1 

Subject: Fluor Fernald Geosynthetic Clay Liner 

GCL Product Name 

The Geosynthetic Clay Liners product name will be Bentomat ST manufactured by CETCO. 

Signed, 

U h M  
William Urchik 
Product Development Engineer 
CETCO 

000246 
1500 Shure Drive Arlington Heights, Illinois 60004 0 800-527-9948 0 FAX 847-577-5571 

www. CETCO.com 
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November 9,2001 1440-OPT2-02772P-002 

Subject: Fluor Fernald Geosynthetic Clay Liner 

GCL MANUFACTURER'S CORPORATE BACKGROUND AND MANUFACTURING 
CAPACITIES 

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. Please 
accept this as confirmation that CETCO will meet the delivery schedule for this project 

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 which translates to a daily production capacity of over 200,000 square feet. 

Yours truly, 

William A. Urchik 
Product Development Engineer 
CETCO 

1500 Shure Drive Arlington Heights, Illinois 60004 0 800-527-9948 0 FAX 847-577-5571 
www.CETCO.com 000248 





.- 
144O-OPT2-02772P-003 

Subject: Fluor Fernald Geosynthetic Clay Liner 

Manufacturer’s MQA Procedures 

Yours truly, 

William A. Urchik 
Product Development Engineer 
CETCO 

1500 Shure Drive Arlington Heights, Illinois 60004 800-527-9948 0 FAX 847-577-5571 

w.CETCO.com 000250 
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CETCO GCL 

MANUFACTURING QUALITY ASSURANCE 
AND QUALITY CONTROL MANUAL 

Version 6.0, January 2001 

CONFIDENTIALITY NOTICE 

This manual contains confidential company -Momation and is to be distributed exclusively to those 
personnel who are directly involved with the manufacturing and evaluation of Bentomat. THIS DOCUMENT 
SHALL NOT BE PUBLICLY DISTRIBUTED WITHOUT THE EXPRESS CONSENT (VERBAL OR VVRI'ITEN) OF 
COLLOID ENVIRONMENTAL TECHNOLOGIES COMPANY. 

Page 1 of 40 TR-403 
Revised 1/01 

1500 W. Shure Drive Arlington Heights. IL 60004 USA (847) 392-5800 FAX (847) 577-5571 000251 
A wholly owned subsidiary of AMCOL International 

The information and data contained herein are believed to be accurate and reliable. CEXO makes no warranty of any kind and accepts 
no responsibility for the results obtained through application of this information. 
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POLICY STATEMENT - 
* 

4 9 4 1  

@ The Geosynthetic Clay Liner (GCL) Manufacturing Quality Assurance/Quality Control Manual has been 
- prepared by Colloid Environmental Technologies Company (CETCO), a wholly owned subsidiary of AMCOL 

International, Inc. This policy states that our primary goal is to achieve optimum productiviq while 
assuring fidl customer satisfaction. To reach this goal, CETCO is committed to the pursuit of continuous 
improvement of all processes and materials utilized in the manufacture of GCL. 

Page 2 of 40 TR-403 
Revised 1/01 

1500 W. Shure Drive Arlington Heights. IL 60004 USA (847) 392-5800 FAX (847) 577-5571 00 02 5 2  
A wholly owned subsidiary of AMCOL International 

The information and data contained herein are believed to be accurate and reliable. CETCO makes no warranty of any kind and accepts 
no responsibility for the results obtained through application of this information. 
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SECTI o N ' I 
4 9 4 1  

@-INTRODUCTION - - - 

I .I Definitions 

This manual contains objectives and criteria for maintaining CETCO Geosynthetic Clay Liner (GCL) 
Manufacturing Quality Control and Manufacturing Quality Assurance as defied below: 

Manufacturing Quality Control (MQC) refers to a planned system of inspections for directly monitoring 
and.controlling the quality of the GCL product during the manufacturing process. MQC is performed by 
CETCO to ensure that the specified values for GCLs are achieved. 

Manufacturing Quality Assurance WQA) refers to a planned system of activities that provide assurance 
that the manufactured GCLs product actually meets its specified properties. 

The above definitions, provided by Koerner and Daniel,* imply that MQC procedures are implemented to 
control the product during manufacture, while MQA procedures are implemented to ensure the product 
meets spdcations after manufacture. CENO GCLs are assembled from three component materials, 
meaning that there are four materials streams (two geosynthetics, the clay, and the finished product) 
which are subject to either MQA or MQC. Quality control procedures are implemented on those 
components and finished products which are manufactured by CETCO. Quality assurance procedures are 
implemented on the components of GCL that are furnished by outside suppliers. Therefore, this manual 
contains an integrated series of procedures that may be classified as both MQA and MQC, as determined by 
the source of the component materials. 

The organizational structure of the CETCO GCL MQA/MQC Program is depicted in Figure 1-1. The "core" 
quality personnel are shown in the center of the diagram, with peripheral quality support provided by the 
other personnel. For each project, the CETCO GCL Sales Manager is the key liaison between the 
manufacturer and the engineer, and any special M Q M Q C  issues which deviate from this manual should be 
communicated between these two parties prior to production for the project. Figure 1-2 presents the 
Order Review Process for discrepancies between contract spec.ifIcatiot,s and CETCO standard GCL 
specifications. 

1.2 MWMQC Objectives 

CETCO GCLs are utilized in a wide variety of important environmental and engineering applications which 
often provide protection of human health and the environment from contaminated soil or water. 
Accordingly, CETCO GCLs have been designed with certain engineering properties which make it suitable for 
use in these critical applications. The quality of CETCO GCLs has a direct influence on the degree of 
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environmental protection they provide. It is therefore of paramount importance that the entire 

. manufaduring process for CETCO GCLs is tightly controlled and monitored through the implementation of 
a comprehensive quality program. 

This manual establishes the manufacturing guidelines and product testing procedures necessary to ensure 
that CETCO GCLs meet alI of their design specifications. Where applicable, established A!YIM sampling and 
testing methodologies and protocols for GCLs or its components are specified for use. 

e 
The remainder of this manual is presented in three sections. Section 2 contains test procedures for GCLs 
and each of its components, and Section 3 describes the record keeping and reporting procedures which 
will document adherence to this plan and will venfy the overall quality of the product. Lastly, Section 4 
presents in tabular form an overall summary of the manufacturing QNQC program. 

I .3 Revisions 

Because one of CETCOs corporate commitments is continual product improvement, the procedures specified 
in this manual may require some modifications as such improvements occur. Interim revisions to t h e  
existing manual will be issued as required, and the manual itself will be updated and reissued on a regula 
basis to  incorporate recent revisions. It is every employee's responsibility to remain abreast of t h e  
continued revisions to the quality program. 

I .4 Audits 

0 Formal internal audits of the GCL manufacturing quality program will be conducted annually by CETCO ir 
order to determine the adequacy of quality procedures and the degree of conformance with thesc 
procedures. Informal audits will be conducted on an as-needed basis by plant management. 

Results of the audits will be distributed to the CETCO Management Representative, to the Plant Manager 
and to corporate management. If the audit reveals that major corrective actions are required to achievf 
conformance with quality objectives, a quality improvement plan will be prepared and submitted to th( 
CETCO Management Representative. A fde of all audits and corrective action plans will be maintained b! 
m 0 .  Implementation of the quality improvement plan will be managed by the CETCO Managemen 
Representative and/or Plant Manager. 

* Koerner, R.M. and D.E. Daniel (1992) Manufacturing and Consrruction Quality Control and @&ty Assurance of Geosynthetic 
pr r q  th i , December 10-11, 1992, Philadelphia, PA, pp. 1 
14. 
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SECTION 2 

MQA/MQC PROCEDURES 
e - 

This section of the CETCO GCL Manufacturing Q M Q C  Manual describes specific procedures carried out to 
evaluate the quality of each GCL component (top geosynthetic, bottom geosynthetic, bentonite clay), the 
quality of the actual production process, and the quality of the finished GCL product. This program allows 
immediate verification of critical production parameters used to monitor production quality, while the 
laboratory test program will venfy the specified engineering characteristics of the GCL. 

2.1 Geosynthetic Components 

Depending upon the type of GCL the top and bottom geosynthetic components may consist either of a 
woven gebtextile, nonwoven geotextile, or flexible membrane her laminated to a geotextile. ASTM D5889 
states the minimum types of tests and their frequencies for the MQC of the geosynthetic materials used in 
the GCL. 

2.1 .I Woven Geotextile 

The woven geotextile is manufactured elsewhere and is delivered to the GCL plant in rolls up to 1,500 yards 
long,. depending on the style being used. CETCO receives and maintains on file manufacturer's 
certifications stating that the products meet the engineering specifications listed in Table 2-1. a 
Each geotextile roll is labeled with a lot and roll number, and the date and time at  which a roll is placed 
into GCL production is recorded on a daily operating log. This procedure allows the usage of the woven 
geotextile to be tracked such that its lot and roll number can be directly determined from the 
corresponding GCL lot and roll number. 

If the overall quality of the of the woven geotextile roll is unknown (eg., not certified by the 
manufacturer, lot and roll tag missing, or the data misplaced) fidl roll-width samples are obtained at a 
frequency of one per every 200,000 square feet to confirm that the geotextile is acceptable with respect to 
'its required mass per unit area and grab strength values. 

2.1.2 Non-Woven Geotextile 

The non-woven needlepunched geotextile is manufactured in rolls up to 1,500 yards long by C K O  01 

elsewhere and is subjected to conformance tests at the plant of origin prior to delivery to the GCL plant. 
CETCO receives and maintains on file manufacturer's certifications stating that the products meet t h e  
engineering specifications listed in Table 2-1. 
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Each geotextile roll is labeled with a lot and roll number, and the date and time at which a roll is placed 
into GCL production is recorded on a daily operating log. This procedure .allows the usage of the woven 

. geotextile to be tracked such that its lot and roll number can be directly determined from the 

If the overall quality of the of the woven geotextile roll is unknown (eg., not certified by the 
manufacturer, lot and roll tag missing, or the data misplaced) full roll-width samples are obtained at a 
frequency of one per every 200,000 square feet to confirm that the geotextile is acceptable with respect to  
its required mass per unit area and grab strength values. 

- 
- 

corresponding GCL lot and roll number. - - 

2-1.3 Flexible Membrane Liner Laminated to Geosynthetic 

When a membrane is laminated to the GCL as in the CL Product Series, the membrane shall be subjected to 
the MQC testing outlined in Table 2-2 either by the supplier or by CETCO. 

2.2 Sodium Bentonite 

ASTM D5889 identifies the minimum types of tests and their frequencies for the MQC of sodium bentonite 
prior to incorporation into GCLs. G r a n u l a r  sodium bentonite incorporated into the GCL is mpplied by one 
or more bentonite plants. The bentonite manufacturer provides test data for each shipment received at 
the GCL plant. 

The sodium bentonite is typically railed or conveyed to the GCL plants. Railcars hold approximately 90 
tons. The clay testing is therefore performed twice per railcar, but a minimum of every 50 tons. QA 
procedures for bentonite shipped to the GCL plant primarily involves collecting and maintaining Certificates 
of Analysis (C.0.A.k) issued by the bentonite manufacturer with each bentonite shipment. 

The quality parameters for the sodium bentonite are its swell index and fluid loss, which are indicators of 
GCL hydraulic performance. The clay in CETCO GCLs has a minimum swell index of 24 mL/Zg, as 
determined in accordance with ASIU D5890. The clay in CETCO GCLs has a maximum fluid loss value of 18 
mL, as determined in accordance with ASTM D5891. A summary of the bentonite MQA parameters is 
provided in Table 2-3. 

Additionally, shipment COAs indicate moisture content and particle sizing. These properties do not pertain 
to final GCL quality. They pertain to properties needed for efficient processing of the bentonite into the 
GCL at CETCO plants. They are not part of the ASTM D5889 GCL Quality Control. 

The CETCO bentonite C.O.A.'s are received and retained at the GCL plant, and the accompanying clay lo1 
numbers are recorded in the operations log using procedures similar to those described in Section 2.1 foi 
the geosynthetic components. In order to coordinate the usage of the certified bentonite and thc 
production of GCL, the lot number and the timeldate of use is recorded in the daily log. Thus, the dailj 
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log allows every roll of GCL to be traced to the bentonite lot number. More information regarding the 
reporting and record keeping procedures is presented in Section 3. 

-2.3 Production P r o c e s s e s  _ _  

* 

- _. 

e 
The machinery utilized for the production of GCLs is highly controlled, and critical production parameters 
are automatically monitored. Human input into the manufacturing process is critical, however, to the 
extent necessary to maintain the machinery and the requisite QMQC information. As described below, 
quality control procedures during production focus primarily on maintaining the calibration and operation 
of the production system. 

2.3.1 Punch Density (Bentomat GCLs Only) 

. Punch density refers to the number of needlepunched fibers per unit area joining the top and bottom 
geotextiles of the Bentomat GCLs. The correct punch density has been determined to correspond to 
various operational parameters, which are maintained during production. Calibration of the needling 
mchinery is performed regularly, and Bentomat peel test results provide a quantitative verification that 
the punch density meets minimum standards. 

2.3.2 Lamination (CUCLT Series) 

Lamination refers to bonding the FML to the needlepunched geotext.de with an adhesive. 

2.3.3 Roll L e n g t h  and Width a 
The dimensions of the GCL panels are directly evaluated. Length measurements are made through 
continuous monitoring by an electronic linear measuring device connected to the wind-up roll at the end 
of the production h e .  When the standard length of 150 feet is reached, the roll is cut and prepared foi 
storage or shipment. Periodically, a GCL roll is manufactured to a length of 153 feet such that a full roll- 
width QA sample may be taken. 

It is noted that shorter rolls are produced when production is temporarily suspended for materials re- 
supply. These short rolls are often useful for completing the square footage requirements for a particula~ 
job. The length of all short rolls is recorded as well. The correct width of either 14.5 or 15 feet i! 
maintained by periodic width measurements are made prior to roll-up using a tape measure placec: 
perpendicular to the machine direction of the GCL. 

2.3.4 External Markings 

GCLs are furnished with two dashed lines ("lap line" at 6 inches and "match line" at 9 inches) on each enc 
of the upper geosynthetic to facilitate its installation. The lines are applied to the finished GCL as it passe 
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by a system of rotating stationary inking devices. The ink reservoirs are checked frequently during each 

- shift to ensure an adequate supply during production. Visual observations of lap line placement are also 
conducted by the shift supervisor. The system is automated and requires few adjustments, although the 
locations of the lines are measured at a frequenqof at least once per shift. The lines on standard rolls of 
GCL are located within 1/4 inch of the 6 and 9-inch points as measured perpendicular from each edge. 

The GCL product is marked with the word "CETCO" to facilitate product identification. 

2.3.5 Equipment Inspection 

The mechanical equipment and appurtenant devices used in the manufacture of GCL are regularly inspected 
and maintained in accordance with the overall plant maintenance program. 

2.4 Finished GCL 

This section of the manual describes the sampling and testing procedures implemented to ensure that each 
roll of GCL has been manufactured to meet its standard design specifications. CETCO defines a lot of GCL 
as one week of production of a product at a particular plant. ASI'M D5889 outlines the minimum 
types of tests and their frequency for the MQC of the finished GCL. Besides the clay mass per unit area, 
clay moisture content, grab tensile strength and flux listed in ASTM D5889, CETCO also performs peel 
strength testing on its Bentomat products. Based on testing frequency, rolls are identified during 
production so that their length may be extended by 3 feet in order to accommodate sampling. Table 2-4 
presents the finished GCL MQA test specifications. 

The bentonite mass per unit area test procedures are performed in accordance with ASTM D 5993. It must 
be noted that an accurate bentonite mass per unit area determination requires that the moisture content 
of the finished product also be determined. In ASTM D5993, bentonite mass per unit area is defined as the 
dried mass per area of the bentonite, as opposed to the mass per area of the entire GCL. In other words, 
dried bentonite mass per area is calculated by subtracting out the weight of the water in a GCL sample and 
the weight of the geosynthetics. The geosynthetic weights are typical values because it is neither possible 
nor practical to attempt removal of the bentonite entirely from the GCL in order to weigh each component 
separately. Five test specimens are cut h m  each full roll-width sample as shown in Figure 2-1. The 
number of test specimens obtained per Sample may be modified as variability data is generated. 

The specimens for grab tensile testing are taken from the same fdl roll width samples at a frequency of one 
per 200,000 square feet and are tested according to the procedures in ASTM D 4632. No fewer than five 
specimens per sampling event are tested. 

Index flux and hydraulic conductivity testing are performed at a rate of one per lot. Index flux is run per 
ASTM D5887 and hydraulic conductivity is calculated by measuring the thickness and using the formulas 
presented in ASTM D 5887. 
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Peel testing is performed on Bentomat needlepunched products at a minimum fiequency of one per 40,000 
square feet. A modified method ASTM D 4632 (Appendix B) is used as a basis for determining specimen she 
and general procedure. In the peel test, a Bentomat specimen is partly de-laminated by cutting the 

- -needlepunched bonds between-the geotextiles just enough to allow each geotextile to be separately 
inserted into the grips of the tensile testing device. The specimen is peeled at the same rate as specified in 
AS'I'h4 D 4632, and the peak resistance is recorded as the peel strength for that specimen. 

Internal direct shear testing is performed per ASTM D5321 on Bentomat needlepunched produds on a 
periodic bFis, typically quarterly, at CETCO's Corporate Laboratory 'in Arlington Heights, IL. The GCL is 
hydrated under a load of 200 psf for 48 hours and then sheared at 0.04 in./min. 

Specimens of finished GCL are archived for 12 months and then are discarded. These samples can be 
utilized for post-project testing if a dispute arises. However, it is the purchaser's responsibility to ensure 
that representative samples of the GCL are retained if testing is requested after this one-year period has 
expired. 

2.5 Plant Storage and Handling 

Care is taken at the plant to handle and store the finished rolls of GCL in a manner that prevents damage 
to the product and its packaging. All handling of the product must be executed with a forklift or otha 
suitable vehicle outfitted with a carpet pole or "stinger." The stinger must be strong enough to suppod 
the weight of a full roll of GCL with minimal bending. 

GCL storage is be limited to stacks no higher than 7 rolls. This provides easy equipment access and 
rmnmzes the chance for damage to the roll core and to the GCL itself. The inventories of GCL and it! 
component materials will be rotated for additional protection against potential long-term, storage-relata 
damage. 

@ . .  . 
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GCL is manufactured from three different raw materials, each requiring its own QNQC testing and record 
keeping. The finished GCL product also requires testing, so comprehensive documentation of all GCL 
manufacturing activities is essential in order to properly manage the large amount of information 
generated during production. This section of the GCL MQAIMQC Manual lists the quality-related 
information recorded and provides the procedures for maintaining the records. 

3.1 Plant Records 

Dailv ODerations Log. Plant records include both a continuous daily operations log and a log of test data. 
Items included in the daily production log include: 

e Name of the person maintaining the log. 

e Current date and shift. 

e Current lot and roll number in production. 

e Length and width of each roll produced. 

e Written verification of proper production parameters. 

A record of raw material usage, including lot/roll numbers and dates of use. e 

e Documentation of relevant information affecting production. 

-2. 
Information included in the QA log includes: 

A separate log is maintained at the plant to record information pertaining to test data. 

0 Date, time, lot, and roll number of all tested samples. 

e QA test results summarized-in tabular form. 

e Name of person conducting the tests. 

e Actions taken if test results were unsatisfactory. 
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The QA log may be kept electronically as data is tabulated directly on an available computer or may be kept 
in writing, at  the discretion of the shift supervisor. 

For hture reference, both of these lo@ shall be maintained at  the plant indefinitely. Copies of test results 
recorded on the QA log will be provided as required. The daily production log and the QA log are the most 
important means by which GCL quality is documented; therefore, these logs must be neatly and accurately 
maintained. 

@ 

Product Labeling. Adhesive labels are placed on the outer wrap of every CCL roll and on the core. The 
labels themselves provide the following information: 

0 Length and width of roll. 

0 Total weight of roll. 

0 Product identification (material codes and type designation). . 

0 Lot number and roll number. 

packinp Slim. The plant provides the site manager or his designate with a packing slip for each shipment 
of GCL to the project site. The packing slip includes the following information: 

0 CETCO order number and customer P.O. number. 

GCL lot numbers, roll numbers, roll dimensions, and roll weights. 0 

a 
0 Shipment address. 

Copies of the packing slips shall be maintained at the plant. . 

3.2 CETCO Laboratory Records 

CmO shall maintain complete records of all testing performed at its laboratories in the event tha 
supplemental MQA testing is required for a particular project. Using standard laboratory record keepinl 
procedures, CETCO shall maintain records of: 

0 Results of physical and hydraulic tests on geosynthetic components, bentonite, and GCL. 

0 Documentation of follow-up action, if any, after evaluation of test data. 
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Each shipment of GCL for which MQA/MQC documentation is required will- be properly accompanied by a 
MQANQC Data Package (Appendix C). The package includes a certification statement indicating to the 
customer that the purchased GCL complies with all of the properties certified by CETCO Lining Technologies 
Group. 

The supplier certifications for the bentonite clay for free swell and fluid loss will be included in this report. 
Supplier MQA/MQC data on the geotextiles will be included, when required per the project specifications. 
The GCL MQANQC test data reports for bentonite mass per unit area, grab tensile strength and peel 
strength (for Bentomat orders) will be furnished, as well as, the QA tracking forms identifying the raw 
material lots associated with each GCL lot and roll number for the order. Due to the time required to run 
the index flux, hydraulic conductivity and internal direct shear testing, this information when required per 
the project specifications will be forwarded under separate cover. 

a 
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. SECTION4 

- SUMMARY OF GCL MQNMQC PLAN 
-e “ - 4 9 4 1  

This section provides a tabular summary of the of the MQMMQC plan for finished GCL and its component 
materials. Table 4-1 and Table 4-2 serve as convenient references for the overall scope of the plan but 
should not be used until the plan is read and understood in its entirety. The tables illustrate that the plan 
is designed to provide comprehensive verification of GCL quality. It is emphasized that the program will be 
amended as required to conform to Euture productlprocess improvement. 
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- CETCO GCL MQAIMQC PROGRAM 
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FIGURE 2-1 a 
__ . -  -_ - -  - _ _  

GUIDE FOR OBTAINING SAMPLES 
AND TEST SPECIMENS 

4 9 4 1  

NOTES 
1. Dashed lines represent acceptable krlndows" from which test specimens A. B. C. D. and E are cut. 

2. The specimens are Cut a t  random locations within each window. For the standard 15-foot wide GCL product, the windows are 3 ft long and for 
standard 14.5 ft-wide GCL products, the windows are 2.9 ft long. 

AU samples must be cut using a die and hydraulic punch. 3. 

4. Atleastonel'xl'spedmenQarchived(seeSectfon3). 

5. The above figure depicts sampling guidelines for nonwoven geotextile manufactured by CEKO as w d  as the finished GCL product. 
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. TABLE24 

PROPERTY 

4 9 4 1  

TEST METHOD FREQUENCY RECORDED VALUE' 

_ _  - -MQA PARAMETERS FOR -0 
GEOTEXTJLE COMPONENT OF GCL 

Grab Strength ASTM D 4632 200.000 sq. ft Typical. and MARV 

I I Mass per Unit  Area ASTM D 5261 I 200,000 sq. ft I MARV I 

NOTES 
1. Values represent geotextile prior to incorporation into CCL 
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FREQUENCY 

TABLE 2-2 

RECORDED  VALUE^ 

4 9 4 1  . 

200,000 sq. ft 

a 

MARV I Thickness 

200,000 sq. ft IMaSs per unit Area Typical & MARV 

TEST METHOD 

'M D 638 

'M D 5199 

ASTM D 5261 

NOTES 
1. Values represent FML laminate prior to incorporation into CCL. 

200,000 sq. ft I MARV I 
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MQA PARAMETERS FOR - _ -  ._ 

SODIUM BENTONITE COMPONENT OF GCL 

. . ._ 

NOTES 
1. These parameters are for the bentonite incorporated into the GCL and do not necessafily reflect the properties of the bentonite in 

the finfshed product. This is espedally the case with moisture content. 

2. Particle size range based on a d a b l e  bentonite supply. Partide size may change depending on bentonite availability. 
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. TABLE 2-4 

TEST METHOD' 

ASTM D 5993 

ASTM D 4632 

ASTM D 4632 

ASTM D 5887 

ASTM D 5887 

ASTM D5321 

4 9 4 1  

FREQUENCV 

40,000 sq. ft 

200.000 sq. ft 

40,000 sq. ft 

Weekly 

weekly 

Periodic 

MQIWMQC PARAMETERS FOR FINISHED GCL - 

PROPERTY 

Bentonite Mass/Area4 

Grab Strength5 

Peel strength5 

Permeability6 

Internal Shear' 

~ REQUIRED VALUE3 

I 0.75 Ibs./sq. ft 
1 product dependent (see 
Table 4-1 and Table 4-2) 
15 Ibs. minimum for 
needlepunched GCL only 
product dependent (see 
Table 4-1 and Table 4-2) 

, I product dependent (see 
Table 4-1 and Table 4-2) 
product dependent (see 
Table 4-1 and Table 4-2) 

I 

NOTES 
1. 
2. 
3. 
4. 

5. 
6. 

ASIM methods are also modified where& necessary to facilitate the testing of a GCL rather than a geotexeile. 
The test frequency listed is based on ASTM D5889. Actual frequency may vary due to roll dimensions. 
AU values are minimum average roll values (MARVs) unless otherwise indicated. 
Bentodte mass per unit area is exclusive of the average weight of the g e o d e s  and is mrmali  to 0 percent moisture content per 
ASIM D 5993. 
Tensile values represent testing with the test spedmens oriented in the machine direction. 
Index flux and penneabfity with desired distilled water a t  5-psi maximum confiing stress and 2 psi head. 

7. Internal direct shear sample hydrated for 48 hours a t  200 psf normal load. 
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4941 

JlATERlAL Q U ALlTY TEST TEST 
PARAMETER1 M ETHO D2 FREQUENCY3 

~entonite’ Swell Index ASTM D 5890 50 t O M e S  

Fluid Loss ASTM D 5891 50 tOMeS 

Moisture Content ASTM D 2216 50 tOMeS 
Particle Type: ASTM D 421 50 tomes 
Granularb 

TABLE 4-1 

CERTl FlED 
VALUE4 

24 mL/2g min. 
18 mL ma. 
12 percent max. 
100% typical- #10 
1% typical - #200 
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0. NOTES - 
1. 

2. 
3. 

4. 
5. 
6. 
7. 

8. 
9. 

10. 
11. 

Please refer to the C& CCL M Q M Q C  md for additional details regarding this Wormation. Also. the listed values of eachparameter - - .  are 
subject to change as manufacturing processes are refined. Contact CERO for confirmation of this information. 
KXht procedures modified as necessary to facilitate the testing of a GCL instead of a geotextile. 
The listed test frequency is based on 
may vary slightly due to varying roU dimensions. 
All required values listed are minimum average roll values (MARVs) unless otherwise indicated. 
These parameters are for the bentonite before it is incorporated into the f i e d  BentomaUClaymax product. 
AU bentonite is granular type. The partide size distribution may vary slightly. 
Mass per unit area of the bentonite component of the Bentomat/Claymax. obtained by weighing an oven-dried sample of known area and 
subtracting the typical g e o t d e  mass per unit area values. The resulting values are normalized to reference moisture content of 0 percent. 
AU tensile testing represent values with the test spedmens oriented in the machine direction. 
ASTM D 5887 Index Flux and Hydraulic Conductivity test with deaireddistilled deionized water at 80 psi (551 kPa) cell pressure. 77 psi (531 
kPa) headwater pressure and 75 psi (517 kPa) taihvater pressure. Reported value is equivalent to 95 gal/aa-e/day. This flux d u e  is equivalent 
to a permeability of 5 x loLo d s e c  for typical GCL thickness. 
ASIM D5321 internal direct shear performed on GCL sample hydrated under 200 psf normal load and then zheared a t  0.04 in./min. 
A!XM D 5887 Index Flux and Hydraulic Conductivity test with deaired-distilled deionized water at 80 psi (551 kPa) cell pressure, 71 psi (531 
Ha) headwater pressure and 75 psi (517 kPa) tailwater pressure. This flux value is equivalent to a permeability of 5 x 10'' d s e c  for typical 
GCLthidmen. 

D 5889 Standard Practice /or Qudity Control of Ceosynthetic Clay U n a .  Actual frequency of all mts 
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TABLE 4-2 
CLAYMAX MWMQC PLAN SUMMARY' 

NOTES 
1. 

2. 
3. 
4. 
5. 
6. 
7. 

8. 
9. 

10. 
11. 

Please refer to the CETCO Gn MQMMQC manual for additional details regarding this information. Also, the listed values of each parameter are 
subject to change as manufacturing processes are refined. Contact CETCO for confirmation of this information. 

The listed test frequency is based on ASTM D 5889 Standardhcrice for QudlV Conml of Ceasynlheric Uay Linen. 
AU required values listed are minimum ayetage roll values (MARvs) unless otherwise indicated. 
lhese parameten are for the bentonite before it is incorporated into the finished Bentomat product. 
Au bentonite is granular type. The parClde size distribution may vary slightly, 
Mass per unit area of the bentonite component of the Bentomat. obtained by weighing an ovendried sample of known area and subtracting the 
typical geotextile mas per unit area values. The resulting values are nonnalized to reference moisture content of 0 percent. 
All tensile testing represent values with the test specimens oriented in the machine direction. 
ASlM D 5887 Index Flux and Hydraulic Conductivity test with deaired-distilled deionized water at 80 psi (551 kPa) cell pressure. 77 psi (531 
Wa) headwater pressure and 75 psi (517 Ha) tailwater pressure. This flux value is equivalent to a permeability of 5 x 10' d s e c  for typical 
CCLthihm. 
ASIM D5321 internal direct shear performed on CCL sample hydrated under 200 psf normal load and then sheared at  0.04 in./&. 
AslM D 5887 Index Flux and Hydraulic Conductivity test with deaired-distilled deionized water at 80 psi (551 Wa) cell pressure. 77 psi (531 
Ha) headwater pressure and 75 psi (517 @a) tailwater pressure. Reported value is equivalent to 95 gal/acre/day. nis flux value is equivalent 
to a permeability of 5 x 1W'O d s e c  for typical GCL thickness. 

procedures d e d  as necessary to fadlitate the testing of a GCL instead of a geotextile. 
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APPENDIX A 4 9 4 1  

0 - -  - REFERENCED STANDARDS - - 
AND TEST METHODS 

Aslu D 421 
constants 

Standard Practice of Dry Preparation of Soil Samples for Particle-Size Analysis and Determination of Soil 

A!j"M D638 Standard Test Method for Tensile Properties of Plastics 

ASTM D2216 Standard Test Method for Laboratory Determination of Moisture Content of Soil and Rock 

ASTM D4632 Standard Test Method for Grab Breaking Load and Elongation of Geotextiles 

Aslu D4643 Determination of Moisture Content of Soil by the Microwave Oven Method 

ASl'hf D5199 Standard Test Method for Measuring Nominal Thickness of Geotextiles and Geomernbranes 

A!3?d D5261 Standard Test Method for Measuring Mass Per U n i t  Area of Geotextiles 

ASTM D5321 Standard Test Method for Direct Shear of Geosynthetics 

ASTM D5887 Standard Test Method or Measurement of Index Flux Through Saturated GCL Specimens Using a Flexible Wall 
Permeameter 

A!TM D5889 Standard Practice for Quality Control of GCLs 

ASThf D5890 Standard' Test Method for Swell Index Measurement of the Clay Mineral Component of GCLs 

ASTM D5891 Standard Test Method for Measurement of Fluid Loss of Clay Mineral Component of GCLs 

0 

ASRd D5993 Standard Test Method for Measuring the Mass Per Unit of GCL.s 
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APPENDIX B 

- TEST METHOD FOR DETERMINING BENTOMAT - 
PEEL STRENGTH - Modified ASTM D4632 

U s e  

The purpose of this test is to provide a means of evaluating the index peel strength Bentomat. The test is 
used to evaluate whether it is necessary to replace needles during Bentomat production. 

Frequency 

One sample roll should be manufactured 3 feet extra long for every 40,000 square feet of GCL 
manufactured. Obtain five test specimens per sample. 

Personnel 

Roll-up operator 
QA Tester 

e '. Equipment 

Sharp utility knife or textile cutter 
Tensile testing device 
Cutting template (1 sf ft) 

Procedures 

1. Cut a 3-foot full roll-width sample from each designated roll. 
2. Use a template to cut five 4" by 8" specimens from the sample in the machine direction. 
3. Draw a line across the 4-inch width of each specimen. exactly 2.5 inches from one end. 
4. Use a utility knife to slice the needlepunched bonds between the two geotextiles, from the end of ea& 

specimen to the 2.5-inch line drawn previously. 
5. Mount the specimen in the tensile testing device such that the upper jaw contains the top geotextilf 

and the lower jaw contains the carrier geotextile. The jaws should be set at a baseline distance of om 
inch apart. 

6. Use the tensile testing device to peel each specimen at the same rate as is done for standard tensilc 
testing. 
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APPENDIX B 4 9 4  2 

0 TEST METHOD FOR DETERMINING BENTOMAT 
PEEL STRENGTH - Modified ASTM 04632 (Continued) 

Reporting 

Record the maximum peel strength for each specimen. The peel strength results for the five specimens 
should be averaged, and this average should'be recorded, rounding off to one digit after the decimal. 

Results 

The average peel strength must be greater than or equal to 15 Ibs. 

Action 

If the average peel strength value does not achieve the minimum requirements stated above, the test must 
be repeated on 5 additional specimens taken horn adjacent locations on the test sample. If the average peel 
strength of the 5 additional specimens exceeds 15 lbs., the roll is acceptable. If not, the roll should not be 
accepted for this shipment and the two GCL rolls manufactured immediately before and after the rejected 
roll should be sampled as described above. The Same acceptance/rejection criteria should be applied to 
these rolls. This process should be repeated until the acceptance criteria are achieved. 0 

,-. 
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4 9 4 1  APPENDIX C 

SAMPLE CETCO GCL 

”-- ---_ --- -.- 

a _ _  - MQA/MQC DATA-PACKAGE - 

BENTOMIAT ST 

M A N U F A C T m G  
QA/QC DATA PACKAGE 

PROJECT NAME: 

CUSTOMER P.O.: a 
PREPARED FOR 

Telephone # : 

Layfield Plastics LTD. 
Edmonton, AB. T5S2H6’ 

E14460 

Layfield Plastics LTD. 
11608-180 
Edmonton, AB. T5S2H6 
780-451-7237 

_ I  

PREPARED BY: Noe Garcia 
QuaIity Assurance 
CETCO 
P.O. Box428 
92 Hwy. 37 
Lovell, Wy. 82431 

_ _ _  - _ _  _ _ -  

Telephone #: 800-322-1 149 ( Ext. 423 ) 

EMail: nga@cetco.com 
Fax #: (307)548-6927, (307)548-6413 

000279 



4 9 4  I 

COtlOlD ENVIRONMENTAL TECHNOLOGIES COMPANY 
. .  

GEOSYNTHETIC. CLAY LINER 
MANUFACTURER’S CERTIFICATION 

TO: Layfield Plastic, Ltd. 

ORDER#: 137348 

CETCO hereby af5rm.s that all the Bentomat ST geosynthetic clay liner material 
manufactured for the above project will achieve the hydraulic and physical properties 
listed below: 

PROPERTY TESTMETHOD CERTIFIED VALUE 

Bentonite Swell Index ASTM D5890. 24 mLd2g mh. 

Bentonite Fluid Loss ASTM D5891 18 mLmax. 

Bentonite Mass Per Unit Area* ASTM D5993 min. 0.75 lbs./sq.ft. 

GCL Grab Strength** ASTM D4632 90 lbs. MARV 

GCLPeel strength** ASTM D4632(mod.) 15 lbs. mh. 

GCL Index Flux ASTM D5887 max 1 x lo(-8) m3/m2/sec. 

GCL Permeabiity ASTM D5084 m a .  5 x J 0(-9) cdsec 

GCL Hydrated Internal Shear ASTM D5321 500 psftypical 
Strength*** 

*reported at 0 percent moisture. 
**performed in the machine direction. 
***at 200 p s f n o d  load. 

Colloid Environmental Technologies Cu. (CETCO) 
808280 

0 



4 9 4 1  

BENTONITE CLAY CERTIFICATIONS 
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TECHNICAL DATA SHEET 

Manufacturer: 

1PROI)UCTION 
Facility: 

_ _  

Contact: 

Brand Name: 

ORIGIN INli(0RMATION 

BENTONITE 

Colloid Environmental Technologies Co. 

Colloid Environmental Technologies Co. 
9 2 H w Y .  37 
Lovell, W 82431 

Jay Bischoff (800)-322-1159 

CG 50 

000282 
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BENTONITE 
CERTIF'ICATE OF ANALYSIS 

CETCO 
92 HWY. 37 

LOVELL, WY 82431 

Laflield Plastics LTD. DATE: iy27mo 

A m :  Norman Ritter, 

?he BENTONITE that iS used to produce our GCL is CG 50 h m  CETCO, Order Number See Below 

A sample of the CG 50 was tested from Lot Number 
following test results below. 

TEST METHOD 
RET. 10MESH A S I U C  136 
Bentonite Free Swell ASLM D 5890 
Bentonite Fluid Loss ASTM D 5891 
Moisture ASiUD2216 
Passing 200 Mesh ASTMD 421 

112700A and was provided the 

ROLL # DailyResalts 
REQ. SPECIFICATION ACLWALRESULTS 

0 PERCENT 0 
24mLl2g MIN. 26.0 
18.0mL( MAX) 15.4 

. 12.0%(MAx) 8.0 
1% (Max) 0 3  

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

Tests Conducted By: RP, SF 

Approved By: Noe Garcia 

800283 ~n my correspondence regarding $is shipment, please refer to our Order Ninnbers listed below. 
137348 
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BENTONITE 
CERTIF'ICATE OF ANALYSIS 

CETCO 
92 HWY. 31 

LOVELL, WY 82431 

TO: Layfield Plastics LTD. DATE: 11n9/00 

A?TN: Norman Ritter, 

m e  BENTOMTE that is used to produce our GCL is . CG 50 h m  CETCO, Order Number See Below 

A sample of the CG 50 was tested drom Lot Number 
following test results below. 

TEST METHOD 
RET. 10 MESH ASTMC 136 
Benknite Free Swell ASTM D 5890 
Bentonite Fluid Loss ASIU D 5891 
Moisture ASTMD2216 
Passing 200 Mesh ASTMD 421 

112900A and was provided the 

ROLL # DailyResalts 
REQ. SPECIFICATION ACTUALRESULTS 

0 PERCENT 0 
24 mL I 2g  MIN. 24.0 
18.0 rnL ( MAX) 16.2 
12.0 %(MAX) 8.4 
1 %  ( M a x )  0.6 

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

Tests Conducted By: w, SF 

Noe Garcia 0 AppmvedBy: 

In any correspondence regarding this shipment, please refer to our Order Numbers listed below. 
137348 

880284 



BENTONITE 
CERTIFICATE OF ANALYSIS 

CETCO 
92 HWY. 37 

LOVELL, WY 82431 

To: LayfieId Plastics LTD. 

AITN: Norman Ritter, 

- 

DATE: 11/30/00 

The BENTONME that is used to produce our GCL is CG 50 from CETCO, Order Number See Below 

A sample of the CG 50 was tested from Lot Number 
following test results below. 

TEST 
RET. 1OMESH 
Bentonite Free Swell 
Bentonite Fluid Loss 
Moisture 
Passing 200 Mesh 

METHOD 
ASTMC 136 

ASTM D 5890 

ASTM D 5891 
ASTM D 2216 
ASTMD 421 

113000B and was provided the 

ROLL # Daily Results 
REQ. SPECIFICATION . ACTUAL RESULTS 

0 PERCENT 0 
24mLI2g MM. 25.0 
18.0 mL ( MAX) 16.2 
12.0 %(MAX) 9.0 
1% ( M a x )  0.6 

We hereby Certify that the results shown above represent this shipment Tests were conducted 
using Amerku Standard Test Methods andor customer approved laboratory procedures. 
product made in the U.SA. 

Tesb Conducted By: Rp, SF 

Approved By: Noe Garcia 

In any correspondence regarding this shipment, please refer to our Order Numbers listed below. 
137348 

000285 
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BENTONITE 
CERTIFICATE OF ANALYSIS 

CETCO 
92 HWY. 37 

LOVELL, WY 82431 

To: Layfield Plastics LTD. DATE: 12/1/00 

ATIN Norman Ritter, 

DearCustomer: 
The BENTONITE that is used to produce our GCL is CG 50 fbm CETCO, Order Number See Below 

A sample of the CG 50 was tested fhnn Lot Number 
following test results below. 

TEST METHOD 
RET. 1OMESH ASTMC 136 
Bentonite Free Swell ASTM D 5890 
Bentonite Fluid Loss ASTM D 5891 
Moisture ASTM D 2216 
Passing 200 Mesh ASTMD 421 

120100A and was provided the 

ROLL # Daily Results 
REQ. SPECIFICATION ACTUALRESULTS 

0 PERCENT 0 
24mL12g MM. 26.0 
18.0 mL ( MAX ) 15.6 
12.0 % ( MAX ) 8.0 
1% (Max) 0.4 

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

Tests Condacted By RP, SF 

Approved By: Noe Garcia 

In any comesponderice regarding this shipment, please refer to our Order Numbers listed below. 
137348 000286 
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BENTOMAT ST 
QUALITY TEST RESULTS 
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November9,2001 

e r s  

1440-OPT2-02772P-004 
I 

Subject: Fluor Fernald Geosynthetic Clay Liner 
$j A - Conforms to me duocontract Requiremer,% 
[ ] B - Minor Comment - incorporate and Resubmi! 

GCL Geotextiles 

Please accept this as the requirement for the Geotextiles used in the manufacture of Bentomat 
ST. 

Signed, 

William Urchik 
Product Development Engineer 
CETCO 

ION 

1500 Shure Drive Arlington Heights, Illinois 60004 0 800-527-9948 FAX 847-577-5571 
www.CETCO.com 

(pO0.292 
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- 
Ref: 

This letter of Compliance indicates that 82TEX 
produced by S I Corporation will meet the following certifiable minimum average values when tested 
in accordance with the Proper ASTM test methods. A minimum average roll value is calculated as, 
the mean minus two standard deviations, yielding a 97.5 percent confidence level. This goetextile 
will be continuously inspected for the presence of needles. 

, a woven polypropylene geofextile. 

Physical Property 
Mass Per Unlt Area 
Thickness 

Tensne Strength (Grab 
Elongation 

. Trapezoidal Tear 

Mullen Burst 
Puncture Strength 

Test Method 
ASTM 0-5261 oztyd2 - (glm2i 

ASTM 0.5199 mils - (mrn 

A S W  04632 Ib - (N) 

ASTtvlO4832 % 

ASTM 0-4533 'Ib - (N)  

ASTM 0-3786 psi - (Kpa) 

ASTM 0-4833 Ib - (N) 

AOS . A S M  0-4751 US Sieve - (mm 

Permittivit ASTMP4491 SEC-1 

Permeability - ASTM 0-4491 un - (seci 

Water Flow Rake . ASTM 04491 gprn.% - (Ipdm2) 

UV Resistance.4 ASTM 04555 % Retained 
~ ~ ~ 1 ~ ~ ~ 5 ~ l ~ ~ s ~ b X ~ ~ ~ - ~ U ~  

n 

MARV 
320 

16 

135 X 135 

15 X 15 

45 x 45 

265 

70 

40 

0.08 

' 0.004 

6 

sa 

SI Unit - 
(139.40) 

(0.4064 

(600.75 X 

(20C.25 X 

(1826.9 

(51 1 5;. 

G.425' 

i244.45 . 

!600.75) 

(200.25) 

Patti Weaver 
Technical Manager 
Geosynthetics Products Division 

Synthetic Industries, Inc. 

Telephone 423-899-0444 Fax 423-899-7618 1-800-621-0444 
401 9 Industry Drive 9 Chatlanooga. Tennessee 37416 USA 000293 



Cetco 
Jim Olsta 

Geosynthetic Products Division 

- - 4 9 4  1 
26oFeb-01 

1 

I .- 

Ret 

This letter of Compliance indicates that GEOTEX 
polypropylene geotextile produced by S I Corporation, will meet the following certifiable minimum 
average values when tESted in accordance with the proper ASTM test methods. A minimum 
average roll value is calculated as the mean minus two standard deviations, yielding a 97.5 percent 
confidence level. This geotextile will be continuously inspected for the presence of needles. 

650 , a nonwoven 

Physical Prooerty 

Mass Per Unit Area 
Thickness - 
Tensile Strength 
Elongation 
Trapezoidal Tear 
Mullen Burst 
Puncture Strength 
A0.S. 
Permittivity 
Permeability 
Water Flow Rate 
UV Resistance 

T e s t  Method 

ASTM D-5 199 
ASTM 0-4632 
ASTM 0-4632 
ASTM 04533 

ASTM D-4833 
ASTM 04751 
ASTM 04491 
ASTM 04491 
ASTM D4491 
ASTM 0-4355 

ASTM 0-5261 

ASTM D-3786 

Patti Weaver 
Technical Manager 
Geosynthetics Products Division 

- MARV 

6.0 . 

120 
45 
90' 
25 
190 
50 

oz/yd2 
mils 
Ibs 
% 
Ibs 
psi 
Ibs 
Sieve 
sec-1 
cm/sec 
gPWA2 
% 

SI Unit 

(203.4) 
(3.048) 
(200.25 j 
90 
(1 11.25) 
(1309.8 
(2 22.5) 

0 

glm2 
mm 
N 
% 
N 
kPa 
N 
rnm 
sec-1 
cdsec  
I p d m 2  

% 

000294 Synthetic Industrles, Inc. . 

4019 Industry Drive a Chattanooga, Tennessee 37416 USA 
Telephone 423-8999444 w Fax 423-899.761 9 ' r  1-800-621 -0444 
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Subject: Fluor Femald Geosynthetic Clay Liner 

GCL Geotextiles 

Please accept this as certification that the Manufacturer's requirements for the geotextile 
component of the GCL are met 

Signed, 

William Urchik 
Product Development Engineer 
CETCO 

. .  

1500 Shure Drive 0 Arlington Heights, Illinois 60004 0 800-527-9948 FAX 847-577-5571 

www.CETCO.com 000296 





1440-OPT2-02772P-006 November 9,2001 . - .  -. 

Subject: Fluor Fernald Geosynthetic Clay Liner 

GCL Properties 

Please accept this as certification that Bentomat ST will meet the properties listed in 
Table02772P-1. Attached is the CETCO certified Properties sheet for your reference. 

Signed, 

o m w  William Urchik 

- - 4 9 4 1  

Product Development Engineer 
CETCO 

Gc] A - Conforms to & Subconiraci fiequiremer.3 
I 1 B - Minor Comment - incorpmt9 and WMfl 

1500 Shure Drive Arlington Heights, Illinois 60004 800-527-9948 0 FAX 847-577-5571 
www.CETC0. co rn 
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couom EWRONMENTALTECHNOLES COMPANY 

Lining Technologies uuw.cefco.com 

._ Bentomat"  S T  Certified Propert i ts 

Bentomat "ST" is a reinforced GCL consisting of a layer of sodium bentonite between woven and non-woven 
geotextiles, which are needlepunched together. 

. . .  

Notes: 1 

4 

5 

11/98 

. .  

Bentonite property & performed at CfXO's bentonite processing facility before shipment & CETtO's GCL 
producb'on facilities. 

Bentonite mass/area reported a t  0 percent moisture content. 

AU tensile testing i s  perfunned i n  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 kPa) cell pressure, 
77 psi (531 kPa) headwater pressure and 75 psi (517 kPa) tailwater pressuk. Reported'value i s  . .  equiktent 
t o  925 gal/acre/day. This flux value i s  equivalent to a permeability of 5~10'~cm/sec for typical GCL thick- . 

ness. This flux value should not be used for equivalency calculations unless the gradients used represent 

. .  

. .  

field conditions. A ffwc t e s t  using gradients that represent field conditions must be perfunned to determine 
equivalency. The last 20 weekly values prior the end of the production date of the supplied GCL may be 

Peak value measured a t  200 psf (10 kPa) normal stress. Site-specific materials, GCL products, and test con- ' 

. , . @I .: 
.:e 

: .q 
3- 
-:%I 

. . --..r ,, 

provided. 

. -* 9 

. , . .: ... - 
..-. . .  . .. 

. . ._. , .:: ditions must be used to verify internal and interface strength of the proposed design. . 

. .... 

000299': jii 
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lining Tecbnologies . ururw.cetco.com 

Rentomat" S T  Panel and Roll Specifications 
. . .  

. .  

.i 

_i: 

. . i: STANDARD PANEL SPECIFICATIONS 

Panel Dimensions' ....................... 15 ft. (4.6 m) wide; 150 ft. (45.7 m) long 
Total Panel Area ........................... 2,250 sq. ft. (209 sq. m) 

Effective Area .............................. 2,145 sq. ft. (200 sq. m) 
(Assumes 6-51, (150 mm) edge overlap and 2-ft. (600 rim) end overlap} 

STANDARD ROLL SPECIFICATIONS 

Dimensions ................................. 16 ft. (4.88 m) wide w/ core; 24 in. (610 mm) diameter 
Nominal Weight ........................... 2,700 lbs. (1,225 kg) 
Core Size (I.D.) ............................ 4 in. (100 mm) I.D. Inner core plug measures 2.5 in. (63 mm) 
Packaging.. ................................. 8-mil (0.2 mm) U.V.-resistant polyethylene sleeve 

. .  
STANDARD 'SHIPPING SPECIFICATIONS 

. .  . .  . .  .. Shipment Size ............................. 15 rolls per truckload or container load 
Granular Bentonite ....................... 50-lb. (23 kg) bags 

. .  

. .  

. . .  
. _ .  

UNLOADING AND HANDLING EQUIPMENT 
. .  

Core Pipe and Spreader Bar.; .......... 18 R (5.5 m) long, 2.5 in. (63 mm) Nominal Pipe Size, XXH 

Chains or Straps ........................... 2 required; each approximately 12 ft. (3.7 m) long 
Equipment .................................. Front  end loader or forklift (typical) 

OR: Solid steel pipe 
OR: Stinger attachment for forklift 

. .  

. .  

. .  
. - -  

Custom lengths/widths available 

. .  

. .  

_ .  

. .  

080300 .:' 
The information and data contained herein are betiwed to  be accurate and rebable CETtO makes no wananty of any kind and accepts no 

responsibility fur the results obtained through application of this information. 

1500 West Shure Drive Arlington Heights, IlIinois 60004 (8001 527.9948 t e l  [847]  392.5800 fax 18471 577.5571 
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Subject: Fluor Fernald Geosynthetic Clay Liner 

GCL Instatlation Procedures 

Attached are the CETCO Recommended Installation Procedures. 

Signed, 

. William Urchik 
Product Development Engineer 
CETCO 

1500 Shure Drive Arlington Heights, Illinois 60004 800-527-9948 FAX 847-577-5571 
www.CETC0.com 000382 
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CLAYMAX 
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1.1 This document provides procedures for the installation of CETCO's GCLs in a manner that maximizes 
safety, efficiency, and the physical integrityof the GCL. 

.. 

1.2 These guidelines are based upon several years of experience .at a variety of sites and should be gen- 
erally applicable to any type of lining project using CETCO's GCLs. The user should contact CETCO if 
it  is believed t h a t  conditions a t  a particular site warrant modifications to  these guidelines. 

. .  . .  

1.3 The performance of the GCL is wholly dependent on the quality of its installation. It is the installer's 
responsibility to adhere to these guidelines, and to the.project specifications and drawings, as close- 
ly as possible. It is the engineer's and owner's responsibility to provide construction quality assur- 
ance (CQA) for the installation, to ensure that the installation has been executed properly. This doc- 
ument covers only installation procedures. 

2.1 C f X O  GCLs are delivered in rolls weighing 2,500-2,700 UIS. (1,140 - 1,225 kg). It i s  necessary ' 

to support this weight using an appropriate core pipe as indicated in Table 1. For any installation, ._ 
the core pipe must not deflect more than  3 inches (75 mm) as measured from end to midpoint when 
a full GCL roll is lifted. 

\Table 1. Core Pipe Requirements 

115 x 150 (4.6 x 45) I 2,700 (1,225) I 4 (100) I 18 x 3 O.D. (5.5 x 75) I )(XH ' . . 1. .  
15 x 150 (4.6 x 45) 

. .  

2.2 Lifting chains or straps appropriately rated, should be used in combination with a spreader bar made 
from an 1-beam as shown in the cover illustration. The spreader bar ensures that the lifting chains 
or straps do not chafe against the ends of the GCL roll, allowing it to rotate freely during 
installation. 

. 

' .  . 

2.3 A front end-loader, backhoe, dozer, or other equipment can be utilized with the spreader bar and core . 

bar. Alternatively, a forklift with a "stingef 'attachment may be used for on-site handling and,'in. 

000304 
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A W ?  
certain cases, installation. A forklift without a stinger attachment should not be used to lift or han-' 
dle the GCL rolls. Stinger attachments specially fabricated to fit various forklift makes and modek. 

. .  
are available through CETCO. 

When installing over certain geosynthetic materials, a 4-wheel, all-terrain vehicle (AN) can be 
used to  deploy the GCL from behind. An ATV can be driven directly on the CCL'provided that no 
sudden stops, starts, or turnsare made. 

. .  ' . .  
~ . . .- _ _ _  ~ .. - - - -  - - - - - - - - -  - - - - -  -- 

2.4 
0 

2.5 Additional equipment needed for installation o f  CETCO's GCLs includes: . . .  

Uti l i ty knife and spare blades (for cutting the GCL). 

Granular bentonite or bentonite mastic (for overlapped seams of GCLs with needle- 

punched, non-woven geotextiles and for sealing around structures and details). 

Both are available from CETCO. 

Waterproof tarpaulins (for temporary cover on installed material as well as for stock- 

piled rolls). 
Optional chalk line marker t o  simplify bentonite placement a t  seams (when installing a 

GCL with needlepunched, non-woven geotextile components). 

Optional flat-bladed vise grips (for positioning the GCL panel by hand). 

3.1 Subgrade surfaces consisting of granular soils or gravel may not be acceptable due t o  their large 
void fraction and puncture potential. I n  high head (greater than one foot) applications subgrade . 
soils should possess a particle size distribution such that a t  least 80 percent o f  the soil i s  finer than 
a #60 sieve (0.250 mm). 

3.2 When the GCL i s  placed over an earthen subgrade, the subgrade surface must be in accordance with 
the project specifications. Engineer's approval of the subgrade must be obtained prior to installa- 
tion. The finished surface should be firm and unyielding, without abrupt elevation changes, voids, 

- __ . - cracks, ice, or standing water. 

3.3 The subgrade surface must be smooth and free of vegetation, sharp-edged rocks, stones, sticks, con- 
struction debris, and other foreign matter tha t  could contact the GCL. The subgrade should be rolled 
with a smooth-drum compactor to remove any wheel ruts, footprints, or other abrupt grade changes. 
Furthermore, a l l  protrusions extending more than 0.5 inch (12 mm) from the subgrade surface shall' 
either be removed, crushed, or pushed into the surface with a smooth-drum compactor. The GCL 
may be installed on a frozen subgrade, but the subgrade soil in  the unfrozen state should meet the 
above requirements. 

. .  --..-y,-; i 
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4 9 4.1 

4.1 In most cases, CETCO GCLs are delivered on flatbed trucks. To unload the rolls from t h e  flatbed, 
insert the core pipe through the roll. This may require removal of the core plug, which should be 
replaced after the roll is unloaded. Secure the lifting straps or chains to each end of the core 
pipe, and to the spreader bar mounted on the lifting equipment. Hoist the roll straight up; make 
sure its weight is evenly distributed so that it does not tilt or sway when lifted. 

4.2 CETCO GCLs are also delivered i n  closed shipping containers. To remove the roll from the container, 
it is best to  utilize a forklift mounted with a "stinger" attachment. Guide the stinger as far as 
possible through the core and lift the roll up and out of the container. 

5.1 GCL rolls should be taken to  the working area of the site in their otiginal packaging. Prior to deploy- 
ment, the packaging should be carefully removed without damaging the GCL. The orientation of the 
GCL (i.e., which side faces up) may be important if the GCL has two different geotextites. Unless 
otherwise specified, however, the GCL should be installed such that the product name printed on one 
side of the GCL faces up. 

Equipment which could damage the GCL should not be allowed to travel directly on it. Acceptable 
installation, therefore, may be accomplished such t h a t  the GCL is unrolled in front of the back- 
wards-moving equipment (Figure 1). If the installation equipment causes rutting of the subgrade, 
the subgrade must  be restored to its originally accepted condition before placement continues. 

. 

5.2 

I Figure 1- Typical BentomaP/Claymd Installation stmtegy 



. .  

4 9 4 1 .  
. '  5.4 . .  - 

5.5 e . 

5.6 

5.7 

5.8 

5.9 

GCL rolls should not be released on the slope and allowed to  unroll freely by gravity. 

Care must be taken to  minimize the extent to  which the GCL is dragged across the subgrade i n  
order to  avoid damage to the bottom surface of the GCL. A temporary geosynthetic subgrade cover- 
ing commonly known as a slip sheet or rub sheet may be used to reduce friction damage during 
placement. 

The GCL should be placed so that seams are parallel to  the direction of the slope. End-of-roll 
seams should also be located at  least 3 ft. (1 m) from the toe and crest of slopes steeper than 
4H:lV. 

A l l  GCL panels should lie f l a t  on the underlying surface, with no wrinkles or folds, especially a t  the 
exposed edges of the panels. 

The GCL should not be installed i n  standing water or during rainy weather. Only as much GCL shall 
be deployed as can be covered at  the end of the working day with soil, a geomembrane, or a tem- 
porary waterproof tarpaulin. The GCL shall not be left uncovered overnight. If the GCL is hydrated 
when no confining stress is present, it may be necessary to remove and replace the hydrated mat- 
erial. The project engineer and CQA inspector should be consulted for specific guidance if premature 
hydration occurs. 

I n  hot weather conditions, Claymax must be covered with a soil layer within eight hours of 
deployment. 

6.1 If required by the project drawings, the end of the GCL rol l  should be placed in an anchor trench 
at the top of a slope. The front edge of the trench should be rounded t o  eliminate any sharp cor- 
ners that could cause excessive stress on the GCL. Loose soil should be removed or compacted 
into the floor of the trench. 

Sufficient anchorage may alternately be obtained by extending the end of the GCL ro l l  back from 
the crest of the slope. The length - of - this "runout" anchor is project-specific. - 

6.3 If a trench is used for anchoring the end of the GCL, soil backfill should be placed in t h e  trench t o  
provide resistance against pullout. The size and shape of the trench, as well as the appropriate 
backfill procedures, should be i n  accordance with the project drawings and specifications. Typical 
dimensions are shown i n  Figure 2. 

. .  

QT<X-:-F-; .<?A BENTOMAT/CLAY#AX Installation Guidelines 5 



I Figure 2. Typical anchor trench design 
-. 4 9 4  1' . 

- i i  

6.4 The GCL should be placed in the anchor trench such that it covers the entire trench floor but  does 
not extend up the rear trench wall. 

. '  7.1 

7.2 

7.3 

7.4 

c GCL seams are constructed by overlapping their adjacent edges. Care should be taken to ensure 
that  the overlap zone is not contaminated with loose soil or other debris. Supplemental bentonite 
is required for CETCO Bentomat GCLS but  not Claymax 200R or 600CL. 

Unless otherwise specified, the minimum dimension of the longitudinal overlap should be . .  6 inches 
(150 mm). End-of-roll overlapped seams should be similarly constructed, but the minimum overlap 
should measure 24 inches (600 mm). 

Seams a t  the ends of the panels should be constructed such that they are shingled in the direction . . :. 

of the grade to prevent the potential for runoff flow to enter the overlap zone. End panel overlap. '.. . 
seams on slopes are permissible, provided adequate slope stability analysis has been conducted (i.e, '' 

. .. . .  . .  
f .  . 

. I  

the GCL is not expected to be in tension). . .  

. .  . .  

Bentonite-enhanced seams' are constructed first by overlapping the adjacent panels as inmcted .. . 

above, exposing the underlying edge, and then applying a continuous bead or fillet of'granular.'. ' .  . 

sodium bentonite (supplied with the GCL) along a zone defined by the edge of the 'underlying . 

panel and the 6-inch (150 mm) line (Figure 3A). The minimum application rate a t  which the'ben- ' . 

tonite i s  applied is one quarter pound per lineal foot (0.4 kg/m). 

. ,  

. .  

000308. . 
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4 9 4 1  I Figure 3A. Bentonite-enhanced overlapped seam 

7.5 Bentomat CLT panels are left unlaminated on the outer 6 inches (150 mm) of the roll. Thus, option-. 
ally, the Bentomat CLT side to side overlap may be interwoven With the bentonite portion and 
geomembrane portions adjacent (see figure 3B). The geomembrane ends may then be welded together. 

, 

I Figure 38. Bentomat CLT overlapped seam 

I i 

. .  
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. .  

8.1 
- 

Cutting the GCL should be performed using a sharp utility knife. Frequent blade changes are 
recommended to avoid irregular tearing of the geotextile components of  the GCL during the cutting 
process. 

The GCL should be sealed around penetrations and structures embedded in  the subgrade 
i n  accordance with Figures 4 through 6. Granular bentonite or a bentonite mastic shall be used 
liberally (approx. 2 Lbs./ln ft. or 3 kg/m) to  seal the GCL to these structures. 

. 

8.2 

I Figure 4a. Cros+sectlon of a horizontal pipe penetration 

Granular Bentonite 

. .  
Secondary GCL Collar 

1 ft' (300 mm. min. overlap 

. .  

8.3 When the GCL i s  placed over an earthen subgrade, a "notch" should be excavated into the sub- 
grade around the penetration (Figure 4a). The notch should then be backfilled with granular hen- 
tonite or bentonite mastic. . .  

I Figure 4b. lsometrlc view of a completed horizontal pipe penetratlon 

. .  . . . .  . .  . .  . .._ 

L .  .. . . .  
: . . 

. .  

. .., . .  
. .  

. .  

. .. 
. ' . 8 '  

. . .  
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8.4 A secondary collar of GCL should be placed around the penetration as shown in Figure 4b. .It i s  

helpful to first trace an outline of the penetration on the GCL and then cut a "star" pattern in the. 
collar to enhance the collar's fit to the penetration. 
. . . - .. - - ~- _ _  .. -. .. - - - - - -  - -- - 

, .  

I Fimre 5a. Cross-section of a vertical penetration 

. . . . - . - . - . -  

Vertical Penetration 

8.5 Vertical penetrations are prepared by notching into the subgrade as shown i n  Figure 5a. The pene- 
tration is completed with two separate pieces of GCL as shown in Figure 5b. A secondary collar i s  - 
optional in this case. 

I Figure 5b. Isometric view of the completed vertical penetration 

. .  

8.6 When the GCL i s  terminated at  a structure or wall tha t  is embedded into the subgrade, the sub- 
grade should be notched as described in sedions 8.3 and 8.5. The notch is filled with granular .. 
bentonite, and the GCL should be placed over the notch and up against the structure (Figure 6). 
The connection to the structure can be accomplished by placement of so i l  or stone backfill in .this 

area. 00031%. 
. .  . .  

. .  
. .  
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I Figure 6. Cross-section of GCL seal against an embedded structure or wall 

" - 4 9 4  1 
I I 1 
1 . 1 .  d I 

0 Wall 1 ,Gri;lar - Bentonite 
0,' 

foundation, I . . ' .  

Soi l  or Gravel . .  

. .  

9.1 If the GCL is damaged (torn, punctured, perfoiated, etc.) during installation, it may be possible to 
repair it  by cutting a patch to fit over the damaged area (Figure 7). The patch should be obtained 
from a new GCL roll and should be cut to size such that  a minimum overlap of 12 inches (300 mm) 
i s  achieved around all parts of the damaged area. Granular bentonite o r  bentonite mastic should 
be applied around the damaged area prior to  placement of the patch. It may be necessary to use 
an adhesive such as wood glue to affix the patch in place so t h a t  it is not displaced during cover 
placement. Smaller patches also may be tucked under the damaged area to prevent patch movement. 

I Figure 7. Damage remir by patching 

. .  

08031.2 
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. .  

10.1 Cover soils should be free of angular stones or other foreign matter that could damage the GCL. 
Cover soils should be approved by the Engineer with respect to particle size, uniformity, and chem- 
ical compatibility. Consult your CETCO representative if cover soils with high concentrations of cal- 
cium (e.g., limestone, dolomite) are present. 

10.2 Recommended cover soils typically have a particle size distribution ranging between fines and 1 . 

inch (25 mm). 
. .  

10.3 Soil cover shall be placed over the GCL using construction equipment that  minimizes stresses on 
the GCL. A minimum thickness of 1 foot (300 mm) of cover should be maintained between the 
equipment tires/tracks and the GCL a t  al l  times during the covering process. I n  frequently trafficked 
areas or roadways, a minimum thickness of 2 feet (600 mm) i s  required. 

The final thickness of soil cover on the GCL varies with the application. A minimum cover Layer 
must be at least 1 foot (300 mm) thick to provide confining stress to  the GCL and prevent dam- 
age by equipment, erosion, etc. 

10.4 

10.5 Soil  cover should be placed i n  a manner that prevents the soil from entering the GCL overlap zones. 
Soil cover should be pushed up slopes, not down slopes, t o  minimize tensile forces on the GCL. 

When a textured geomembrane is installed over the GCL, a temporary geosynthetic covering known 
as a slip sheet or rub sheet should be used t o  minimize friction during placement and to  allow the 
textured geornembrane to  be more easily moved into i t s  final position. 

10.6 

11.1 I n  cases where the containment of non-aqueous liquids is required, it may be necessary to  hydrate 
the covered GCL with water prior to  use. Hydration is usually accomplished by natural rainfall and/or 
absorption of moisture from soil. 

If manual hydration i s  necessary, water can be introduced by flooding the lined area or using 
a sprinkler system. Contact CETCO for specific procedures i n  these cases. 

11.2 

080313 . .: 



12.1 A l l  lot and roll numbers should be recorded and compared to the packing list. Each roll of GCL 
should also be visually inspected duringunloading to  determine if any packaging has been damaged. 
Damage, whether obvious or suspected, should be recorded and marked. 

Major damage suspected to have occurred during transit should be reported immediately to the 
carrier and t o  CETCO. The nature of the damage should also be indicated on the bill of lading with 
the specific lot and roll numbers. 

The party directly responsible for unloading the GCL should refer t o  this manual prior to ship- 
ment t o  ascertain the appropriateness of their unloading equipment and procedures. Unloading and 
on-site handling of the GCL should be supervised to ensure these goals are achieved. Roll dirnen- 
sions and weights will vary with the dimensions of the product ordered. 

Rolls should be stacked i n  a manner that prevents them from sliding or rolling from the stacks. 
This can be accomplished by frequent chocking of the bottom layer of rolls. Rolls should be 
stacked no higher than the height a t  which the spreader bar assembly can be safely handled by 
laborers (typically no higher than four). Rolls should never be stacked on end. 

12.2 

12.3 

12.4 

12.5 Rolk should be stored a t  the job site away from high-traffic areas but sufficiently close to the 
active work area to minimize handling. The designated storage area should be Rat, dry and stable. 
Moisture protection of the GCL is provided by its packaging; however, an additional tarpaulin or 
plastic sheet is recommended. 

LINING TECHNOLOGIES GROUP rvm.cetco.com 
008314 

1500 West Shure D r i v e  1 A r l i n g t o n  Heights,  I L  I 6 0 0 0 4 - 1 4 4 0  I T E L  8 0 0 . 5 2 7 . 9 9 4 8  I FAX 8 4 7 . 5 7 7 . 5 5 7 1  
02001. CEKO 



1 

. 

1 

P 

I 

0; m m 



. . '  . .  

' - 4 9 4  1 - *- 

: 
12.1 -All lot  and roll numbers should be recorded and compared to  the packing list. Each roll of GCL 

should also be visually inspected during unloading to  determine i f  any packaging has been damaged. 
Damage, whether obvious or suspected, should be recorded and marked. 

12.2 Major damage suspected to  have occurred during transit should be reported immediately t o  the 
carrier and t o  CETCO. The nature of the damage should. also be indicated on the bi l l  of lading with 
the specific lot and roll numbers. 

12.3 The party directly responsible for unloading the GCL should refer to  this manual prior t o  ship- 
ment t o  ascertain the appropriateness of their unloading equipment and procedures. Unloading and 
on-site handling of the GCL should be supervised to  ensure these goals are achieved. Roll dimen- 
sions and weights w i l l  vary with the dimensions of the product ordered. 

12.4 Rolls should be stacked i n  a manner that prevents them from sliding or rolling from the stacks. 
This can be accomplished by frequent chocking of the bottom Layer of rolls. Rolls should be 
stacked no higher than the height a t  which the spreader bar assembly can be safely handled by 
laborers (typically no higher than four). Rolls should never be stacked on end. 

12.5 Rolls should be stored a t  the job site away from high-traffic areas but sufficiently close t o  the 
active work area to  minimize handling. The designated storage area should be flat, dry and stable. 
Moisture protedion of the GCL is provided by i t s  packaging; however, an additional tarpaulin or . , 

plastic sheet i s  recommended. 

[ d -Conforms to the Subcontract Requiremet3 
[ J B - Minor Comment - incorpcrats and fksubnin 
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November 9,2001 1440-OPT2-02772P-009 

Subject: Fluor Femald Geosynthetic Clay Liner 

GCL MANUFACTURER'S Delivery Schedule 

Please accept this as confirmation that CETCO will meet the.projected delivery schedule for this 
project 

Yours truly, 

William A. Urchik 
Product Development Engineer 
CETCO 

SQ A - Conforms to the Subconiract RequirermS 
[ ] B - Minor Comment - incorpmtg and &u!nnii 
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Refer to Specitication Section 02n2P 

', 
: TABLE &L-1 TECHNICAL INFORMATION GEOSYNTHETIC CLAY LINER 
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UFACTURER WARRANTY 
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OPTION 2 TABLE GCL-1 
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MATERIALSAFETY DATASHEET May be used to comply with OSHA's Hazard Communication Standard, 29 CFR 1910.1200. 
Standard must be consulted for specific requirements. 
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$hTFQMA TPON . 
PRODUCT NAME: BENTOMAT-ST 

Section I MANUFACTURER'S INPORMATION ONLY 
~~ ~ 

MANUFACTURER'S NAME & ADDRESS: 

CETCO - Lining Technologies Group 
1500 West Shure Drive 
Arlington Heights, IL 60004 

Telephone Number: 847-392-5800 I E-mail: www.cetco.com 
EMERGENCY CONTACT: C€f@I4".REC 800-424-9300 
Date Prepared: March 24,1999 

Section II ELAZARDOUS INGIUCDIENTS/IDENTITY INFORMATION 
aAzARDous COMPONENTS: Other Limits % 
(Specific Chemical Identity: Common Names(s)) OSHA PEL ACGIH TLV Recommended [optional) 

6% Crystalline Quartz CAS# 14808-60-7 * 
Respirable Crystalline Quark 

Present 
Proposeci 

SO drn' 

Nuisance Dust: 
Respirable 5 mg/m3 5 mg/d  
Total Dust 15 mg/m3 IO mg/m3 

* WARNING: This roduct contains a small amount of stalline silica, which may cause delayed res iratOry disease if inhaled over 
a prolonged period oftime. Avoid breathing dust Use .xOSwMSHA approved re irator w h v  TL6! for crystalline silica (Quartz 

concludes that crystalline silica is carcinogenic to humans in the form of quartz IARC classification 1. 

The small quantities of crystalline. silica found in this roduct are, under normal conditions, naturally coated. wi@ .an 
unremovable la er of amorphous silica an or bentonite clay. L&C (vol. 68, 1997, pg. 191-192 has stated that 

stated at the toxic effect o B crystalline silica (quartz) is reduced by the "protective effe ct... due mainly to clay minerals ..." 
National Institute for Occupational Safety and Health (NIOSH) has recommended that the permissible exposure limit be changed to 50 

micrograms respirable fke silica per cubic meter of air (0.05 mg/ m3 as determined by a full shift sample up to a 10 hour working 
day, 40 hours per week. see: 1974 NIOSH criteria for a recommended Standard for Occupational Exposure to Crystalline Silica 
should be consulted for more detailed information. 

may be exceeded. lARC Monographs on the evduabon of the Carcinogenic RIS ? of Chermcals to Humans (volume 68, 1997) 

T I r n e  s'l'ca (quartzkcan didr in toxici depending on the mmerals with which it IS combined, cibng studies in A R  C (vol. 42, 198 , p. 86) which 

PEL - OSHA Permissible Exposure Limit. 
TLV - American Conference of Governmental Industrial Hygienists (ACGIH) Threshold Limit Value. 
T W A  - 8 hour time weighted average 

Note: The Permissible Exposure Limits (PEL) reported above are the pre - 1989 limits that were reinstated by OSHA June 30, 1993 
following a decision by the United States Circuit Court of Appeals for the 1 Ith Circuit, Federal OSHA is now enforcing these PELS. 
More restrictive exposure limits may be enforced by some other jurisdictions. 
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PRODUCT NAME: BENTOMAT-ST 
~~ 

Section I1 HAZARDOUS INGREDIENTSlIDENTITY INFORMATION COW. 

PRODUCT IDENTIFICATION: 
Chemical Name: Clay Silicate Compound / Geotextile Composite. 
NFPA/HMIs: Health - 2, Fire - 0, Reactivity - 0, Specific Hazard - See ,Section n. 

Not Regulated (49 CFR, IMDG, ICAO, IATA). DOT Class: . .  

Section III PHYSICAWCHE~CAL CHARACTERISTICS 

Boiling Point: Not Applicable. Specific Gravity (H20 = 1): 2.5 
Vapor Pressure (mm Hg.): Not Applicable. Melting Point: Not Applicable. 
Vapor Density (AIR = 1): Not Applicable. Evaporation Rate (Butyl Acetate = 1): Not Applicable. 

Appearance and Odor: Pale gray to buff powder or granules in a geotextile matefial, odorless. 
Solubility in Water: Negligible. 

Section IV . FIRE AND EXPLOSION W A R D  DATA 

Flash Point (Method Used): 

Extinguishing Media: Not Applicable. . 

Special Fire Fighting Procedures: Not Applicable. 
Unusual Fire/ExpIosion Hazards: Not Applicable. 

Not Available. 
Flammable Limits: Not Available. LEL-NA UEL - N A  

Section V REA(3TIvITY DATA 

Stability Unstable - 
Stable - X  

~~ ~~~ 

Conditions to Avoid - None Known. 

Incompatibility (Materials to Avoid): PowerfUl oxidizing agents such as fluorine, chlorine trifluoride, manganese trioxide, etc. 

Hazardous Decomposition or By-products: Silica will dissolve in hydrofluoric acid producing a corrosive gas, silicon tetrafluoride. 

Hazardous Polymerization May Occur - Conditions to Avoid - None Known. 
Will Not Occur - X 
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PRODUCT NAME: BENTOMAT-ST 
~ ~~ ~~ ~ ~ 

Section VI HEALTHHAZARDDATA 

Route@) of Entry: Inhalation? Yes Skin? No Ingestion? No 

Health Hazards (Acute and Chronic): 
Inhalation: Breathing silica dust may not cause noticeable injury or illness even though pennanent lung damage may be 
occuning. Inhalation of dust may have the following serious chronic health effzcts: 

Silicosis: Excessive inhalation of respirable crystalline silica dust may cause a progressive, disabling and sometimes-fatal 
lung disease called silicosis. Symptoms include cough, shortness of breath, wheezing, non-specific chest illness and reduced 
pulmonary function. Smoking exacerbates this disease. Individuals with silicosis are predisposed to develop tuberculosis. 

Cancer Status: “be International Agency for Research on Cancer has determined that crystalline silica inhaled in the form of 
uartz or cristobalite from occupational sources is carcino enic to humans Grou I - carcinogenic to humans). Refer to 

matenals. The Natlonai Toxicology Program classifies respirable crystalline silica as “reasonably anticipated to be a 
carcinogen”. For further information See: “Adverse effects of Crystalline Silica Exposure” published by the American 
Thoracic Society Medical Section of themencan Lung Associabon, Amencan Journal of Respratmy and critical Care 
Medicine, Volume 155, page 761-765,1997. 

Other Data with Possible Relevance to Human Health The small urntities of c stallme silica (quartz found in this roduct are, 

pp. 191,192 hsis stated that c stalline silica{ artz) can differ in toxicity depending on the minerals with which it is combined, citing 
studies m &C 01. 42, 19y7 pg. 86) whicrstated that the toxic ef€ect of crystalline silica (quartz) 1s reduced by tfie ”protective 
effect. ..due mainfYto clay minerals...”. 

hRC-MonoPJatlh 68, Silica Some Silicates and Oramic Fi&rs (published in f P  une 997) in conjunction with the use of these 

under nomd conditions, naturally coated with an unremovable layer o?amorphous s#ca and/or bentonite c 1 ay. IARC (Vd. 68, 1997, 

Carcinogenicity: NTP? No IARCMonographs? Yes OSHARegulatsJ? No 

Signs and Symptoms of Exposure: Excessive inhalation of generated dust may result in shortness of breath and reduced pulmonary 
function. 

Medical Conditions Generally Aggravated by Exposure: Individuals with respiratory disease, including but not limited to, asthma 
and bronchitis, or subject to eye irritation should not be exposed to respirable crystalline silica (quartz) dust. 

Emergency and First Aid Procedures: 
Eyes & Skin: Flush with water. 
Gross Inhalation of Dust Remove to fresh air; give oxygen or artificial respiration if necessary; seek medical attention. 
Ingestion: If large amounts are swallowed, get immediate medical attention. 

Section W PRECAUTIONS FOR SAFE HANlDEING ANID USE 

Steps to be Taken in Case Material is Released or Spilled: Vacuum if possible to avoid generating airborne dust. Avoid breathing 
dust. Wear an approved respirator. Avoid adding water; product will become slippery when wet. 

Waste Disposal Method: Bury in an approved sanitary landfill, in accordance with federal, state and local regulations. 
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Precautions to Be Taken in Handling and Storing: Avoid breathing dust, use NTOSH/MSHA approved respirator where TLV limits 
for Crystalline Silica may be exceeded. 

Other Precautions: Slippery when wet. 

PRODUCT NAME: BENTOMAT-ST 

81001 /81003 
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Section Vm . CONTROL MEASURES 

Respiratory Protection: Use appropriate respiratory protection for respirable particulate based on consideration of airborne workplace 
concentration and duration of exposure arising fiom intended end use. Refer to the most recent standards of ANSI (288.2) OSHA (29 
CFR 1910.134), MSHA (30 CFFt Parts 56 and 57) andNIOSH Respirator Decision Logic. 

Ventilation: Use local exhaust as required to maintain exposures below applicable occupational exposure limits (See Section II). 
See also ACGIH "Industrial Ventilation -A Manual for Recommend Practice", (current edition). 

Protective Gloves: Not Required. 

Eye Protection: Recommended. 

Other Protective Clothing or Equipment: None 

WorWHygienic Practices: Use good housekeeping practices. 

Section M REGULATORY INFORMATION 

SARA 311B12: Hazard Categories for SARA Section 3 110 12 Reporting: Chronic Health 

'k!@k%!&R 372): None 
CERCLA section 103 Reportable Onantitv: None 

California Prouosition 65: This product contains the following substanca.known to the state of Cdvornia to cause cancer a d o r  
reproductive * This roduct contains crystalline silica (respirable); however, the user should note that the small uantities of 
crystalline s i l~(qwrtz , f f iund  in this product me, under normal conditions, naturall coated with an unremma$le lqver of 
amorphous silica and/or bentonite cl LARC Yol. 68, 1997, pg. 191-192) has stated t& c stalline silica quartz) can d@r in 

effat of crystalline silica (quartz) is reduced by the ')protective effect. ... due mainly to clay m i w  ah... . 
Toxic Substances Control Act: All of the components of this product are listed on the EPA TSCA Inventory or are exempt from 
notification requirements. 
Eurouean Inventom of Commercial Chemical Substances: All the components of this product are listed on the EMECS Inventory 
or exempt from notification requirements. (The EMECS number for Quartz: 23 1-545-5) 

- This product contains the following chemicals subject to annual release reporting requirements under the SARA section 

toxic* &pending on the minerd wirwhich it cs combined Citing studies in IARC (yo1 42, 1%. 86) whic x stated that the toxic 

Canadian Environmental Protection Act: All the components of this product are listed on the Canadian Domestic Substances List or 
exempt from notification requirements. 0 
Japan MTI'I: All the components of this product are existing chemical substances as defined in the Chemical Substance Control Law. 
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- 

Australian Inventorv of Chemical Substances: All the components of this product are listed on the AICS inventory or exempt fkon 
notification requirements. 

Canadian WHMIS Classification: Class D, Division 2, Subdivision A (Very Toxic Material causin 

EuroDean Community Labelinp Classification: Harmful (Xn 
EuroDean Community Risk and Safetv Phrases: R40, R48, J 22 

NF-+PA Hazard Ratinv: Health: 1 Fire: 0 Reactivity: 0 
WVns Hazard Rating: Health: * Fire: 0 Reactivity: 0 

*Warning - Chronic health effect possible - inhalation of silica dust may cause lung injury/dise 
measures to avoid breathing dust. See Section 11. 

3ther Toxic Effects) 

e (silicosis). Take appropriate 

81001 / 81003 
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PRODUCT NAME:. BENTOMAT-ST 

Section ZX REGULATORY INFORMATION CONT. 

REFERENCES: Registry for Toxic Effects of Chemical Substances (RTFES), 1995. 

Patty's Ind.ustrial Hygiene and Toxicology. 

N'TT Seventh Annual Report on Carcinogens, 1994. 

IARC Monograph Volume 68, Silica, Some Silicates and Organic Fibers, 1997. 

I The information herein has been compiled from sources believed to be reliable and is accurate to the best of 
our  knowledge. However, CETCO cannot give any guarantees regarding information from other sources, and 
expressly does not make any warranties, nor assumes any liability, for its use. I 
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MATERIALSAFETYDATASHEET May ,e used to comply with OSHA’s Hazard Commun.ation Stanurd, 29 CFR 1910.1200. 
Standard must be consulted for specific requirements. 
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PRODUCT NAME: CG50 

Section I MANUFACTURER‘S XN-FORMA’TION 
~ ~~~ 

MANUFACTURER’S NAME AND ADDRESS: 

CETCO - Lhing Technologies Group 
1500 West Shure Drive 
Arlington Heights, Illinois 60004 

Telephone Number: 847-3925800 1 Email: www.cetco.com 
Emergency Contact CffEMTXEC 800-424-9300 
Date Prepared: March 29,1999 

Section II HAZARDOUS INGlWDIENTS/IDENTITY INFORMATION 
HAZARDOUS COMPONENTS: Other Limits % 
(Specific Chemical Identity: Common Names(s)) OSHA PEL ACGIH TLV Recommended (optional) 

Crystalline Quartz CAS# 14808-60-7 * 6% 

@ Respirable Crystalline Quartz: NOSH, 2% 
Present 0.1 mg/m3 0.1 mg/m3 50 uglm 
Proposed E;] 50.0 ug/m3 

Nuisance Dust: 
Respirable 
Total Dust 

5 mg/m3 5 mg/m3 
15 mglm’ 10 mg/m’ 

* WARNING: This product contains a small amount of crystalline silica, which may cause delayed res irato disease if inhaled 
period of time. Avoid breathing dust Use YOSWMSHA .approved res iratOr where k V  %r crystalline silica 
exceeded IARC Monographs on the evaluab.on of the Carcmogemc RIS R of (3eqicals to Humans (volume 68, 

unremovable la er of amorphous silica an B or bentonite clay. IA, t\ C @?I. 68, !997, pg, 191-192) has stated that crystallme sllica 

crystalline silica is carcinogenic to humans in the form of quartz IARC classificabon 1. 

‘fhe small quantities of crystalline silica uartz) found in this roduct are under normal conditions, naturally coated witp .an 

(c&artz) can ddkr in toxic1 depending on the minerals w!th whch rt IS combined,.citm studies m IpRC (vol. 42, 1987,~ .  86) 

National Institute for Occupational Safety and Health (NIOSH) has recommended that the permissible exposure limit be changed 
to 50 micrograms respirable free silica per cubic meter of air (0.05 mgl m3 as determined by a 1 1 1  shift sample up to a 10 hour 
working day, 40 hours per week. k: 1974 NIOSH criteria for a recommended Standard for Occupational Exposure to Crystalline 
Silica should be consulted for more detailed information. 

ch stated that the toxic e # ect of crystalline silica (quartz) IS reduced by the “protectwe eked.. ..due manly to clay minerals... 

PEL - OSHA Permissible Exposure Limit. 
TLV - American Conference of Governmental Industrial Hygienists (ACGIH) Threshold Limit Value. 
TWA - 8 hour time weighted average 

Note: The Permissible Exposure Limits (PEL) reported above are the pre - 1989 limits that were reinstated by OSHA June 30, 1993 
following a decision by the United States Circuit Court of Appeals for the 1 Ith Circuit. Federal OSHA is now enforcing these PELS. 
More restrictive exposure limits may be enforced by some other jurisdictions. 

0 
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PRODUCT NAME: CGSO 
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Section II HAZARDOUS INGREDIENTSlIDENTITY INFORMATION CONT. 

PRODUCT IDENTIFICATION: 

Chemical Name: Dry Mixture of Inorganic Mineral Compounds. 

NFPALHMIS: Health - 2, Fire - 0, Reactivity - 0, Specific Hazard - See Section VI. 

DOT Class: Not Regulated (49 CFR, tMDG, ICAO / IATA). . 

Section IU PHYSICAL/CHEMICAL CHARACTERISTICS 

Boiling Point: Not Applicable. Specific Gravity (H20 = 1): 2.5 
Vapor Pressure (mm Hg,): Not Applicable. Melting Point: 1400°F 
Vapor Density (AIR = 1): Not Applicable. Evaporation Rate (Butyl Acetate = 1): Not Applicable. 
Solubility in Water:. Negligible. 
Appearance and Odor: Tan or beige to light gray colored granules, odorless. 

section rv FIRE AND EXPLOSION W A R D  DATA 

Flash Point (Method Used): 

Extinguishing Media: Not Applicable. 
Special Fire Fighting Procedure: Not Applicable. 
Unusual FireJExplosion Hazards: Product may pose possible dust explosion under exb.emeh, rare circumstances or conditions. 

Not Available. 
Flammable Limits: Not Available. LEL - NA. UEL - NA. 

Section V REACTNITY DATA 

Stability: Unstable - Conditions to Avoid - None Known. 
Stable -X 

Incompatibility (Materials to Avoid): Powerful oxidizing agents such as fluorine, chlorine trifluoride, manganese trioxide, etc. 

Hazardous Decomposition or By-products: Silica will dissolve in hydrofluoric acid producing a corrosive gas, silicon 
tetrafluoride. 

Hazardous Polymerization: May Occur - Conditions to Avoid - None Known. 
. .  Will Not Occur - X 
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PRODUCT NAME: CG50 

Section VI HEALTH HAZARD DATA 
~~ ~~~~~ 

Route@) of Entry: Inhalation? Yes Skin? No Ingestion? No 

Health Hazards (Acute and Chronic): 

Inhalation:. Breathing silica dust may not cause noticeable injury or illness even though permanent lung damage may be 
occurring. Inhalation of dust may have the following serious chronic health effects: 

Silicosis: Excessive inhalation of respirable crystalline silica dust may cause a progressive, disabling and sometimes-fatal 
lung disease called silicosis. Symptoms include cough, shoe-ess of b r d . ,  .whvzing, non-specific chest illness and reduced 
pulmonary function. Smoking exacerbates this dlsease. Individuals with silicosls are predlsposed to develop tubercu€osis. 

Cancer Status: n e  International Agency for Research on Cancer has determined that crystalline silica inhaled in the form 
of uartz or cristobalite fiom occupationalsources is carcino enic to humans (Group 1 - carcjnogenic to humans). Refer to 
d C  hfomnwh 68. Silica, Some Silicates and Ormnic Ffbers (pubbhed m June 1997) in conjunction with the use of 
i h e e  
materials. The National Toxicolop Program classifies respirable crystallhe silica as "reasonabl anticipated to be a 
carcinogen". For further informahon See: "Adverse effects of Crystalline Silica Exposure" publis%ed by the American 
Thoracic Society Medid Section of themerican Lung Association, Amencan Journal of Respmtory and Cribcal Care 
Medicine, Volume 155, page 761-765, 1997. 0 Other Data with Possible Relevance to Human Health: The small quantities of cryst@!ine silica quartz) found in this roduct are, 

1997, pg. 191-192) has stated that crystalline silica qu+ can dffer m toxicity depending on-the p r m e d  with which it is 
combined, citing studies in IARC (Vol. 42, 19.87 pg. Sd, whicfi stated that the toxic effect of crystalline silica (quartz) is r e d u d  by 
the grotective effe &...due mainly to clay minerals...". 

under normal conditions, naturally coated with 9 unremovable laye! of yorphous silica q d o r  b entonite cia . IARE (Vol. 68, 

Carcinogenicity: NTP? No IARC Monographs? Yes OSHARegulated? No 

Signs and Symptoms of Exposure: Excessive inhalation of generated dust may result in shortness of breath and reduced pulmonary 
fimction. 

Medical Conditions GeneraUy Aggravated by Exposure: IndividuaIs with respiratory disease, including but not limited to, asthma 
and bronchitis, or subject to eye initation should not be exposed to respirable crystalline silica (quark) dust. 

Emergency and First Aid Procedures: 
Eyes & Skin: Flush with water. 
Gross Inhalation of Dust Remove to fresh air; give oxygen or artificial respiration if necessary; seek medical attention. 
Ingestion: If large amounts are swallowed, get immediate medical attention. 

Section VII PRECAUTIONS FOR S A F E  RANDLING AND USE 

Steps to be Taken in Case Material is Released or Spilled: Vacuum if possible to avoid generating airborne dust. Avoid breathing 
dust Wear an approved respirator. Avoid adding wateq product will become slippery when wet. 0 Waste Disposal Method: Bury in an approved sanitary landfill, in accordance with federaI, state and local regulations. 

Precautions to Be Taken in Handling and Storing: Avoid breathing dust, use NIOSH/MSHA approved respirator where TLV 
limits for Crystalline Silica may be exceeded. 

- 
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Other Precautions: Slippery when wet 
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PRODUCT NAME: CG50 

Section Vm CONTROL MEASURES 

Respiratory Protection: Use appropriate respiratory protection for respirable particulate based on consideration of airborne 
workplace concentration and duration of exposure m'sing fiom intended end use. Refer to the most recent standards of ANSI (288.2) 
OSHA (29 CFR 1910.134), MSHA (30 CFR Parts 56 and 57)  and NIOSH Respirator Decision Logic. 

Ventilation: 
See also ACGIH "Industrial Ventilation - A Manual for Recommend Practice", (nurent edition). 

Protective Gloves: Not Required. 

Eye Protection: Recommended. 

Use local exhaust as required to maintain exposures below applicable occupational exposure limits (See Section 10. 

, .  

Other Protective Clothing or Equipment: None. 0 WorkMygienic Practices: Use good housekeeping practices. 

Section M REGULATORY INFORMATION 

SARA 31 1/3121 Hazard Categories for SARA Section 3 1 1/3 12 Reporting: Chronic Health 

!*aR 372): None 

CERCLA section 103 Reaortable Ouantitv: None 

California Proposition 65: This product contains the following substances known to the state of California to cause cancer a d o r  
uctive harm: This roduct contains crystalline silica (respirable); however,. the wer should note that the small uantities of 

~ ~ ~ % i t a e  silica (purtz- found in thb product me. under normal conditions, nahvauy coated with an unremovdle lsyer of 
amoThous silica a d o r  bentonite cl LQRC pol- 68, 1997, pg. 191-192) has stated that c stallhi silica quartz,) can d@r in 
toxicity depending on the minerah witrwhich it IS combined Citing studies in L4RC pol. 42, I%, 8 86) whic x stated that the toxic 
e f e t  of crystalline silica (quark) is reduced by the "protective effect. ...due mainly to clay miner& ... . 
Toxic Substances Control Act: All of the components of this product are listed on the EPA TSCA Inventory or are exempt fiom 
notification requirements. 

Canadian Environmental Protection Act: A11 the components of this product are listed on the Canadian Domestic Substances List 
or exempt fiom notification requirements. 

313- This product contains the following chemicals subject to annual release reporting requirements under the SARA section 

.- 

European Inventory of Commercial Chemical Substances: All the components of this product are listed on the EINECS Inventory 
or exempt fiom notification requirements. (The EINECS number for Quartz 23 1-545-5) 
European Community LabetinP Classification: Harmful 
european Communitv RIS * k and Safetv Phrases: R40, R 4 y  222 

n 

Japan MITI: All the components of this product are existing chemical substances as defined in the Chemical Substance Control Law. 

, Australian Inventory of Chemical Substances: All the components of this product are listed on the AICS Inventory or exempt from 
notification requirements. 

Canadian WHMIS Classification: Class D, Division 2, Subdivision A (Very Toxic Material causing other Toxic Effects) 
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NF-+PA Hazard Rating: Health: 2 Fjre: 0 Reactivity: 0 
IS Hazard Rating: Health: * Fire: 0 Reactivity: 0 

The information herein has been compiled from sources believed to be reliable and is accurate to the best of 
oar knowledge. However, CETCO cannot give any guarantees regarding information from other sources, 

and expressly does not make any warranties, nor assumes any liability, for its use. 

*Warning - Chronic health effect possible - inhalation of silica dust may cause lung injury/disease (silicosis). Take appropriate 
measures to avoid breathing dust. See Section IZ. 

r L 
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PRODUCT NAIME: CG-50 

Section M REGULATORY INFORMATION CON". 

REJBRENCES: Registry for Toxic Effects of Chemical Substances (RTECS), 1995. t 

patty's Industrial Hygiene and Toxicology. 
NTP Seventh Annual Report on Carcinogens, 1994. 

IARC Monograph Volume 68, Silica, Some Silicates and Organic Fibers, 1997. 
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QUALITY TEST RESULTS 
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Project Name: 
Prepared For: 
Customer PO: 
Order Number: 

i 

.a . . 

4 9 4 1  GEOSYNTHETIC CLAY LINER 

MANUFACTURING CERTIFICATION 

Flour Daniel Femald 
GSE Lining Technology, Inc. 

151862 
3285-000-OD 

Ship Date: PRESCANE I 
CETCO hereby affirms and c&es that the 
project will meet the physical and chemical criteria listed below. 

BENTOMAT ST material supplied to this 

PROPERTY 
Peel Strength 
Bentonite Free Swell 
Bentonite Fluid Loss 

TESTMETHOD 
ASTM D 4632 
ASTM D 5890 
ASTM D 5891 

Bentonite Mass / Area ASTM D 5993 
Grabstrength ASTM D 4632 
Pemieability ASTM D SO84 
index F l u  ASTM D 5887 

* Reported at 0 YO moisture content 
GAI Lab Accredited Test Methods were followed during conformance testing for: 
ASTRS D 4632 - Grab Strength a d  Grab E~OXI@OIL 
ASTM D 5887 -Index  flu^ 
ASTM D 5993 - Bentonite MdArea.  

Subscribed and sworn to before January 2001. 

MINTMUM VALUE 
15 Ibs (65 N) 

18.0 mL ( MU) 
* -80 Ib/sq.ft. (Min.) 

90 Ibs. (400 N) 
5 x 10 ( -9 ) cdsec.  ( Max ) 
1 .O s 10 (-8) m(3)/m(l)/sec. (max. ) 

2 4 m L / 3 g  MfN. 
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MANUFACTURING CERTIFICATION 
0 

Project Name: 
Prepared For: 
Customer PO: 
Order Number: 

Ship Date: 

Flour Daniel Femald 
GSE Lining Technology, Jnc. 

151862 
3285-000-OD 

PRESCANE 

CETCO hereby af€irms and certifies that the BENTOMAT ST material supplied to this 
project will meet the physical and chemical'criteria listed below. 

PROPERTY TESTMETHOD 
Peel Strength ASTM D 4632 
Bentonite Free Swell ASTM D 5890 
Bentonite Fluid Loss ASTh4 D 5891 
Bentonite Mass / Area ASTh4 D 5993 

ASTM D 4632 
Permeability ASTM D 5084 

, IndexFlw ASTM D 5887 

* Reported at 0 % moisture content 
GAI Lab Accredited Test Methods were followed during conformance testing for: 
ASTM D 4632 - Grab Strenm and Grab Elongation. 

ASTM D 5993 -Bentonite Masdkea. 
ASTM D 5887 - Index HUX. 

Subscribed and sworn to before 2001. 

MINIMUM VALUE 
15 lbs (65 N) 

18.0 mL ( M4X ) 
* -80 Ib/sq.ft. (Min.) 

90 Ibs. (400 N) 
5 s 10 ( -9 ) cndoec. ( Mar ) 
1.0 s 10 (-8) m(3)/m(l)/sec. (max. 1 

24 I n L  l3g  m. 

000407 



7 -' + 
c 

N 
0 a 

I d  

.-I 
m * 
N 
Q 

OQ 

W 
V X  
0 

J A  w .w 
w o >  
-0 -0 

2% 
A m A  

2nd 



4 9 4 1  

2 a n 

-_ 

5 000000000000000000000000000000000000000 
2 2 2 J ~ 2 2 ~ J 2 ~ J 2 2 2 ~ 2 2 J A 2 J ~ 2 2 ~ A J A ~ A 2 J J 2 2 2 2 ~  m m m m m m m m m m m m m m m m m m m m m m m ~ ~ ~ m m m m m ~ m m m m m m ~  
000000000000000000000000000000000000000 
000000000000000000000000000000000000000 
000000000000000000000000000000000000000 

N N N N N N N ~ N N N N N N N N N N N N ~ N N N N N N N N N N ~ N N N N N N ~  

N N N N N N N N N N N N N N N N N N N N N N N N ~ N N N N N N ~ N N N ~ N N N  

0 z 
I- 

A 
2 
n 

I- 
N ’ 3  

Y 
ID 
a d 

0 
0 
0 
=&= 
a 
W 

n 

o a  
W 

5 



0 5 

o u '  u c l  
I- 
W u 

0 z 
J 

0"- a 

bONdOQlQh*rn*C-JN.+ h W V ) . J O N  
~ Q Q a Q Q Q a Q Q ~ ~ Q Q ~ ~ m Q ~ Q ~ h h h h h h ~ h ~ h h ~ ~ h ~ ~ ~ ~  
000000000000000000000000000000000000000 
000000000000000000000000000000000000000 
000000000000000000000000000000000000000 
000000000000000000000000000000000000000 
000000000000000000000000000000000000000 

NNdI-6d.+.+ddI-6dr-l0 dornmhu)m*ONdorn o o o o o Q l r n m m m Q l ~ Q l Q l Q l m Q Q Q Q Q Q Q  

4 
0 
0 
0 * 
CL 

W 

0 



.. . ,.. \ . -  . .  

> 
t 

-I 

I- 8t: 
W 
V 

.. e 
n 
c. 
I 
v) 

0 O o r n O o o o m O o o m O o m o m O o O ~ ~ o m O O m o O o 0 ~ O r n O O ~ O ~  z 000000000000000000000000000000000000000 

I- N N N N N N ~ N N N N N N N N N N N N N ~ N N N N N N N N N N N N N N N N N N  

N 3  ID N N N N N N N N N N N N N N N N N N N ~ N N N ~ N N N N N N N N N N N N N N ~  
000000000000000000000000000000000000000 
000000000000000000000000000000000000000 



a z 
t 
0 
>- 

o d  
Y *  
W u 

.. e 
Q 

I 
v, 



4 9 4 1  

c 

I .  

2- 
t; 
!!i a 

o d  u a  
I- 
W 
V 

.. . 
I. 

- _  t 

o 
NO I- .. 
b-m 
-*0 L .. 
vln  
U-4 

A f 
a 

4 m 
0 
N co 

Y spe "I 

N H o m c o h a e m N - o m  m * m N ~ O ~ w h ~ ~ b m N  z 0 OOOOOOOOOOooooOOoOOOooooooooooooooooooo hhhu2.u3amu)u2.maaw o o o c n m m m m m m c n m c o  8 ~ ~ $ 8 ~ g g g ~ ~ ~ g ~ g ~ ~ ~ ~ ~ ~ ~ ~  
2 OOoOOoooOOoooOOOoOOOooooooooooooooooooo 
0" PI OOOOOOooOOoooooOOOOOooooooooooooooooooo ooooooooooooooooooooooooooooooooooooooo 

ooooooooooooooooooooooooooooooooooooooo 

0 
0 
0 

$* 

000413 



I .  .. 
e 
n 

d 

0 z 
I- 

5 n 

Jt 

p: 

W 

a 

O f 5  
5 

... 



4 9 4 1  
co 
0- 
I 

I 
v) 

E 
Q 
0 
> 
I- - 

o v  
uc7 
I- 
W 
V 

* 000000000000000000000000000000000000000 * 
-I ?o????99o9??9?9o??9o??9o9oo?o99o?o??9?o 
d m o o  amaaamooooooooooooooooooooooooooooooooo ZCT'E," N N N N N N 0 0 O 0 O 0 0 0 O 0 O 0 O O 0 ~ 0 0 m ~ 0 ~ ~ ~ 0 O 0 0 ~ ~ 0 ~ ~ ,  

WE2" 
W 
PI- 
LN 



c 00000000000000000~000000000000000000000 c 
d d n  000000000000000000000000000000000000000 
WOI o o a ~ a a ~ ~ a a D a a a D a a a w a a r n m r n ~ ~ m ~ m m m m r n r n r n ~ r n r n m ~ m c .  W2EE c3NNNNNNNNNNNNNNNNNNNNNNNNN~NNNNNNNNN~N~' 

>- c 
I 

0 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN z 
000000000000000000000000000000000000000 

z 0 000000000000000000000000000000000000000 
U N - I  000000000000000000000000000000000000000 

I- t- NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 

co -I rD NNNNNNNNNNNNNNNNNNNNNNNNNNNNN~NN~NNNNNN a. 

(bo8416 



a 
k 
0 

J o v  

W 
V 

cua 

. .  
r .  . .  

0 z 
I- 

W N S  
Q 
d 

0 
0 
0 

2 
000417 



4 9 4 1  

;-Q a 

t 
d 

0 
>- 

3 
(3 

W u 0 

.. . _ _  ........ 

d 

0 
-3 
N m 

-J n 0 
NO 

N a 
rl 

0 
0 
0 

m 

2 

a 
W 

0 
a 
0 

0 z 

twdommbameow-4ocn Yj (3 m m f i a m - 3 m N d o m m b a  m ~ ~ Q m ~ m m m m b b b h ~ h h h ~ h ~ a a a a a a ~ W a l n m m ~ U l  
000000000000000000000000000000000000000 
000000000000000000000000000000000000000 
000000000000000000000000000000000000000- - - - -  - 
000000000000000000000000000000000000000 
000000000000000000000000000000000000000 

~~bbQbQQbbQbbbQbQbbbb~bQUUb~bUbUb-3UUU~~ 

N N N N N N N N N N N N N N N N N N N N N N N N ~ N N N ~ N N N N N N N N N N  
N N N N N N N N N N N N N N N N N N ~ ~ ~ N N N N N N N ~ ~ N N N N N N N ~ N  
000000000000000000000000000000000000000 
000000000000000000000000000000000000000 
000000000000000000000000000000000000000 
N N N N N N N N N N N N N N ~ N N N N N N N ~ N N N N N ~ N ~ N N N N N N N N  

I- s 

000418 



4 9 4 1  

* 
t 

Q 

I- 8 5 2  
W 
W 

.. e 
a 
I 
m 
Y 

0 N N N N N N N N N N N N N N N N N N N N ~ N N N N N ~ ~ N N ~ N N N N N N N N  z 000000000000000000000000000000000000000 ' 

+ N N N N N N N N N N N N N N N N N N N N N ~ N N N ~ N N N N ~ N ~ N N N N N N  

N N N N N N N N N N N N N N N N N N N N N N N N N ~ N ~ N N ~ N N N N N N N N  
000000000000000000000000000000000000000 
000000000000000000000000000000000000000 Ns 

ID 



4 9 4 1  

2 
> 
I- - 
d 
=3 
0 

o d  
2 "  

... 

3' 
0 z 
c Ns 

2 
2 
\D 

0 
0 
0 * 
a 
W 

0 

= l d  
4 

O 8  

NNNNNNNNNNNNNNNNNNNNNNNNNNN~~NNNNNNNNNN 

NNNNNN~NNNNNNNNN~NNNNNNNNNN~NNNN~NNNNNN 
000000000000000000000000000000000000000 
000000000000000000000000000000000000000 
000000000000000000000000000000000000000 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN~~NNNN 



.. e 

. .  . .  

o d  v u  
I- 
W 
L' 

_.  . 

4 
0 
q 
N 
W 

0 z 
c 
0 

N - I  
v) 

v) 4 

0 
0 
0 

2 

* 
a 
w 
0 

a , a  
5 

0 5  



n 
c. 
I 
v) 

>- 
I- - 
d 
3 
U 

O d  
E "  
W 
V 

. .- 

e m  &I **~*******aNNNNNNNNNN~NNNN~NNNNNNNNNNN~ )r 

llJ< v)m - s s s s s s s ~ ~ s s s s s s ~ ~ s s s s s s ~ ~ s s s s ~ s ~ ~ m s m m ~ ~  
Z%c"O , .. 
E%*= 
I-W\* 

0 QILYbONdOmQhmaW mcohmmbmwdomar-m Nm**ON z N N N N N N N ~ ~ ~ . - I ~ ~ ~ ~ ~ 0 0 0 0 O O O O O O ~ ~ ~ ~ ~ ~ ~ ~ Q Q ~ Q Q  
OOOoOOOOOOOOOOOOmmmmOOOOoONNNNNNNNNNNNN 

-.I 000000000000000000000000000000000000000 
000000000000000000000000000000000000000 
000000000000000000000000000000000000000 
000000000000000000000000000000000000000 

d 000000000000000000000000000000000000000 
0 
w N 
co 

d 

5 - 00.0000000000000000000000000000000000000 ~ ~ - I ~ A ~ - I A ~ A ~ A ~ ~ ~ A ~ A ~ ~ ~ ~ ~ ~ A ~ ~ ~ ~ ~ ~ 2 A A A ~ ~ A ~  
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
000000000000000000000000000000000000000 c c NNNNNNNNNNNNNNNNNNNNNNNNNN~NNNNNNNNNNNN 
000000000000000000000000000000000000000 
000000000000000000000000000000000000000 
NNNNNNNNNNNNNNNNNNN~NNNNNN~NNNNNNNNNNNN A 

z" 

N S  m z 
n r Y  

NO 
L .. 



I '  4 9 4 1  .. 
P 

CQ 
d 
5- 
t a s 

0 6  
W 
V 

N . - N O  . .I-\ 
' _  L L h  

. .  

sc 
8- 

-1 5 
n 

0 z 
b N S  

2 
2 
LD 

0 
0 
0 

Jt 
er 
W 

o 

O E 5  
5 

NNNNNNNNNNNN~NNNNN~NNN~NNNNNNNNNNNNNNNN 

N N N N N N N N N N N N N N N N N N N N ~ ~ N N N N N N N N N N N N N N N N N  

N N N N N N N N N N N N N N N N N N N N N N N N N N N ~ N N N N N N N ~ N N N  

000000000000000000000000000000000000000 
000000000000000000000000000000000000000 
000000000000000000000000000000000000000 



- - 4 9 4  I 

CQ a n 

c s u '  
W u e-- - _  

W 
CTQ 
L L N  

0 N-I0(5rCDhlDm~mNdO(5rQhWWQm d - I F l l - l d d d d d d o o o o o l m  olP)I-\Dv)qmNd . - l O o l C D  

J 000000000000000000000000000000000000000 - 
000000000000000000000000000000000000000 
000000000000000000000000000000000000000 
000000000000000000000000000000000000000 
000000000000000000000000000000000000000 

z **QmmmmmmmmmmNNNNNNN NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN~~ 

0 NNNNNNNNNN~NNNNNNNNNNNNNNNNNNNNNNNNNNNN z 000000000000000000000000000000000000000 
t- NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 

000000000000000000000000000000000000000 
000000000000000000000000000000000000000 N 3  

W 
P) 



4 9 4 1  
0 c 
c 
I 
v, 

- 
.*--::. 
c : 

I .  

. .  . .  

a 
k 
0 
>- 
t 
d 2 0 
2 

8 , "  
I- 
LL' 
V 

4 

0 e 
N 
OD 

* $: r 00000000000000000000000000000000000000~ 00000000000000000000000000000000000000~ 
.-I h h ~ h h h h h h h h h h h h , Q m m Q ~ ~ Q Q Q Q ~ ~ ~ ~ ~ Q m Q Q Q Q Q ~  . .  . 
g$zg  N N N N N N  N N  N N N N N  N N N N N N NN NNNN NN N N NN N NN N N N h'hj m\+m 
WZ2* a u  W 

L L N  

N 
P) a 

€ 0  

0 z 
C Ns 

2 
2 
u3 

0 
0 
0 

000000000000000000000000000000000000000 NNNNNNNNNNNNNNNNN~NNNNNNNNNNNNNN~NNNNNN 

~NNNNNNNNNNNNNNNNNNNNN~NN~NNNNNNNNNNNNN 000000000000000000000000000000000000000 
000000000000000000000000000000000000000 



*> .. ~ : 

a r 
4: 
0 

4 
(7 
U 
N 
Q 

J 5 
a 

+ 000000000000000000000000000000000000 c i. 
J 000000000000000000000000000000000000 . . . .  
W'cnOo 3cUToI Q C i J ~ C i J Q Q ~ r n o I ~ ~ ~ ~ ~ ~ ~ ~ r n , r n r n r n r n ~ r n ~ ~ r n ~ ~ ~ r n ~ r n ~ ~  NNNNNNNNN~NNNNNNNNNNNNNNNNNNNNNNNNNN 

WEY" 
c-3 I& h l  

m \ t m  

W 

0 z 
I- s 

u c ' c  W O  

000000000000000000000000000000000000 '0 \ 

000000000000000000000000000000000000 

a w  
NNNNNNNNNNNNNNNN~NN~NNNNNNNNNNNNN~NN - - C  

NNNNNNNNNNNNNNNNNNNNNNNN~NNNNNNNNNNN . r m V I  = &' m 
000000000000000000000000000000000000 . , ~ ~  - G  NN~NNNNNNNNNNNNN~N~NNN~NNNN~NNNNNNNN ~~ 



.. . .. . .  
> .  
L... ..' 

f 

4 9 4 1  

OOC427  



4 9 4 1  

I 

I 

.. 
h n 

000428 



- 4 9 4 1  



" " 4 9 4  1 

VI 

+ + * + + + + + * +  

b. 
3 
0 
G 

000430 



. '  
,., I .+ . . .  . 'r: .,. 

.... 
< -. 

.. 

4 9 4 1  

000431 



4 9 4 1  

I 

.. 
x n 

1 i 
* * * * * * * * * * *  

hl 

I- ,o - . 
5 0 000432 ii: 



- - 4 9 4 1  

000433 



- 4 9 4 1  

I 

Y Z  
a c  
i p  

I -  

E 
:: 
P5 
( 5  

00 
r- Y) 

* * * + * * . * * + + * +  



-. ., i' .. 

\ .  ' 

. .  

. I  . .  

m 

Y 

z 
0 
i= 

- 0  z 
n 

0 
v) w 

4 9 4 1  



4 9 4 1  

f 000436 0 



! 

+'\ * 
;' k: a 
i '  ...... \ 
j. . 
' .  
. . .  

. . . .  
. .  

I 
! 

I 

... .... ... 
.;C , . 
5 : . ... .. 

. .  ... 

1 
I 

i '  

I 

! 
. .  
I 

I 
4 9 4 1  I 

I 

IEl 
i 



I 

S - d  

I 

4 9 4 1  

I 

I 

I :  
L E S S - O Z S  (b f L I tl INttOAI~lkJ3- 8Hl-NO1 Sl332l,d 

QO 



i 

' I  

! 1 
... 

:_ . .. 

.. - ... . ._ +: * !e: Y. 
L. . 

' ..: . .. 

3 
t i 

4 9 4 1  

000433 . 



- .  ..... 
: .. . .  

1 .. :::': . 
I; . .  
$ 8  

I :  

. . .  . _ .  . : :. 
. ." . .  1 ;, . :.:: ,. . : 
. . .  . . <;: ... ,. . 

I .:*.. . .  -.f. ., . . '. ' 
... 

F . < ..... . . . . . . .  
.. i .. 

I ! .  1 i. . 
.. . .  

. . .  .. . .  
:. . .: c.. .... . .  . .  ... 

. <  . 5.  

. .  
I .  

6. .. P. ...I.'. ,: j 
.... . 1 . ... 
1 

m r L  
.b. r.. ... . .  2.. , 

,I 
I 

I 
! 

! 

I 

I 
! 

i 

I - 4 9 4 1  i 

000440 
4 * '  



. '  
* ::: c.. 

. L  

.-.. .. 
I .  

.: 
... . 

I 

. ._ . .  
, .  

j . ,  . 

8 

i '  

. .  .. . .  . 

. , .. . .  . .:' .. . .. .... .. . .  
.-.< . . .  . .  .... . ..\. .. . ... . .. .. . 

. - 1 : :  ,' .. ._ : ... 
;: .:,. 
.Y : 
.. . 

... ... 
.. . . .. .. . . .. .. .. 
'. :'.. 

.$: r.. i, 
- .  . 5 .. . . ..; .. . . . 

.... ::.\ . >...( .. . .. - .. . 
... ... 
.. . . .. .. 

. : i  'a 
:..m .p: .. .. 

.. . 
... 
ai:' & 
:.b. e 

.. . 

..+ ' ci6;- 

.:.bo * .. . CI: . ... e.: . 

I 
I 

I 

I 

4 9 4 1  

000441 .' 



j 

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

0 

K 
P 

'.__ . 

E -d 

- i. . .  .:, ,... 
.;m ..c 

.. 
.., .... . . . .  . .  

... ....... 

. .  :. . 

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

: . .  
i .I 

. I '  

. .  
! .  . 

... . .  1.;; 
. . . .  . .  

...... ::.. 

. .  

I I 

- 4 9 4 1  

I 

QQQ442 



4 9 4 1  

080443 



b r n  " O m  " O s  m 

4 9 4 1  

080444 



lIn (D 

,. - '?. . .  
. .  
i _. .... 

4 9 4 1  

E 
0 
cn 
0 aa 

.- 

.I 

h 

000445 



I! 

000446 



I .-..I 
* .. ! .  

. _  
.. . . .  

-. - 

- 4 9 4 1  

000447 



t .  
. '  . s. 

II 

t 
Q c 

LL 

L 
3 
0 
i i  
I= 0 

0 
p? n 

4 9 4 1  



.. .. .. 
$ 0 0  

P a -  
0 0 2  
T E 

z z  

0 0  
a, 

c3 a 

4 9 4 1  

080449 



. ! I , h  
. . *, : ,' , .. 

E a 

i 

n 

4 9 4 1  



-- 4 9 4 1  

000451 





.. . .._ 
; ':> 
\. , , 

1 .  . .  

0 

4 9 4 1  

000453 



c o b  
r O  
0 0  
O b  4 b 







. .. . .  
! .  

m l -  
r O  
0 0  o w  
N b  4 

- 4 9 4 1  



-. . 

.. .. .. 
Z o o  
pzz 
u 7  c 

g: 
2 

-Io 

. . . .,. 
....: _.,. .... _...,. :<.:.:.,.. 
.:.=* .... . 
;m a ...... ...... ...... 
.........I. n.. . ..., ......... y r .:.:.;<<< 

h v) 

4 9 4 1  

0 
m 



. .< 

. :  . *  

F 
0 

.... 2:i.L. ...... . 0) : . . 
+:. '. . 4 '. 
&!: ; ... 9 a r .  

:,,<: 2: .... . . .  
'01 w ii . . w 

::.. . . . .  (3 . .  

. .  ... 
. . .  
ir:. : .. :... . .  
. .  

4 9 4 1  

000459 



4 9 4 1  



I L  L 
h i / ,  a a  

4 9 4 1  

000461 



. .  
........ 

I 

VI z w = ,  G 
a w 
v) 

U 

4 

4 9 4  1 

000462 



. I  

4 9 4 1  



4 9 4 1  

000464 



4 9 4 1  

008465 



W 
(P 

a a 

*-..; .. . 
1 '  .-j' 



- - 4 9 4 1  



.. .. .. 
$ 0 0  

8 2 2  u n -  

$ 0 "  
L J  

0 n 

z z  

c 



n-.. ... , . . .  
{ -  . : . .  
t.... ..> .. 

. 

9" . . . . . .  $,d p 
g?; 
:: 

F a -  

-I o  

a n 

*) 

N 

r 

.... ... . .  

. .  

........ ".: 
:: . 
.... . .  

. c  

. -2 .... _ i .  -. 
. .  

.. 

... .. ..... . .  . .  
... . .  . .  . .  . :. ..:< ..... 

2 :  :: 

. .  ... 

c b r  
V ) r  

< D r  
V ) r  

P - V  m r  

4 9 4 1  



..... 

v) z w = ,  
Cj w 
h m 

'. . , : ..._.' 

U 

. . .  
. . . . .  
A.... .. .. b 
.<.:: . .q . 
.,.. .... P P  r-, T :. . u-.: 
.;: . , s' 
... . .  p ... 

. . .  

. . . . . .  
,, A.C... . .  
j...., . . . .  

. .  

. .  . . .  . .  
. . .  .. . 5 . 
i,.. . .. \. ... ..... 
... i....; 
.. 

... .. . .  .. 
.... ... .... ... ... . .i ...... ... .... . . . .  

..%. . ...... 

. ...i : . 

. .:. ....... 

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

...... 

.,.. i. 

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

....... 
I 
u) .". 

n .  

Q. :.,. 
v ) -  

v ) .  

000470 .. 



...., . . z 

, .  . .  . . .  ...... 

E m 

L 

. .  . ....._ 
2.x.: . . . . . . . . .  
;.. . (n' 
c. .. ', .... '.9 

Y '  . ... .. * .  ' 

...... . 
: .. w F c " z  . . . .  : .. 

. .  . . .  
... 

. .  

. .  . . .  . .  

.... . .  ... 

.... . . .  ... 

.... 

. . c . .  ... 
: ....... . . .  .. .... 

u) :.:; 
u) y.. 
g! :;:;;. 
m - . "  
03 .'. 
E 

._ 
c. . 0' 0 ' .  

u .i ... 

b 

.".. :. ........ 
5.. :*.. 5 1  ..-. 
..... ..... . . .  .... 
... ... . -  

( o w  
) c r  

.. 

4 9 4 1  



. .  L 
! . \ .  

9 *d 

.... > . . . .  ... ... 
%.<. . 
... 

. .  

. ...A .. . _.. , : ..... 
............ 
....... ...... 
c ....... 
... 

.. ... 
Ci . . . .  
....... .. ,... 
. . .  .... ... 

a;.:;;;.>: 
u) :.I 

P‘ . 
v). ._ 
II .‘ . . 

g ‘.; 
G 

v ) ‘  
u ) .  

0 
r 

000472 

L&96-OZS[t1L) tJIN80~11kJ3-8~l-NOISI338d d+t:10 ’Go 92 . q = j  



_- -.., 
c :. -v-. . 
i -  .. 
. . .  . ,  - .  . 

. . . . . . . . . . . . .  ... . . . . . .  . . . .  ..... .: ... ..,:, .... ....... 0.: :::.. . . . . . . .  . .  ,:. . .:: ... 
. . . . . .  . . .  
. .  . .  

.. . ....... . .  
I 

. . .  

, ..... . . .  . :.I . ..:.. ....... 
.... .\.: .. . . . . . . .  ..a :. . .  ... 

.......... .*... :+<:.;?y;;.:;w .o, m. " 

,:zy, ........ 9 --:. 
i" c?' 

... 
. 2.. 

. -  :.-...... . ... .,c . . . . . .  ........ . .  
. .  .. 

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

. .  
. .&. . ... .... . IS .... . .,:.. ..... .... ... 
i .  ..... 

m 
P 

$. 

m 
P 

4 9 4 1  

@I 



*-... 
. .  . .  ._..' 

cy .f 
. .q ; .\ iz . '. .... . .  .. ., ... 

.. . .  .. - <. ...,. .. ........ . . .  . A,.. 

. .  -.....:a, . . . .  . . .  : ..,... Y 9 . ' . :  . 
, . ' .: .: . .W ' g 
. . . . .  ,..e .. 
..... .... .;',: ;*.. <... 

... 

. 
..:.:e . ...... 

.. 
. .  

. .  .. .... 
.>. . .  .... . . .  
... 
. .  :..c ..... 
.... 
. . . . . .  . .  .... . .  

)..' 
. .; . ....... 
.,. . 
.... .... ..... 

.. 

.. .. .... .... -* Y) 

..:.:. . -  .- .... 

i 

000474 



..-.. . .  . . .  , .  . . .  . .  

0 
td 

n! n 

.--._ 
~ .. i 1 
e. . 

' 
. .  ...... 

. . .  ... . ii. . . .I. ... 
e-. :... . . . .  s. . ... , , ;*: *. 

. . . . .  . .  ..*.a .m . 
. . .  !&.. ... n, 

...... .- 6 .  

:.- i. . 
:.. .< 

......... :>:,>... ..... . . . . .  

. .  . .  ... . .  ::..... ....... ... 
... 
. _  .. .  
.: i .... 

. _  . .  
.. 

.. ..; . ..), 
. :. . .... .: 

.. 

.... 
.. 

. .  
- .  
u) :. 
Q. ..: .:.: 
v) j 1. ,, ..q. 
u) .:". 
v) -, :. 

... .... 

5 .  :: 
-UT--- - s .: 

c ... 0 :.A:.. ' 

0 :'-:' 
LZ2'<. ..,.. " .  ... ... 

.... 
.... 

4 9 4 1  

00047S 



- .. .> . . . . . . . .  . . . . .  

. . . . . . .  . .  , .  .... - . .; :::.::. . . . . .  .: . . .  ...... ..:;;c&;:,. . .  
.......... . 
..... 
..... ...: .;.z: . y :+:: 2 

.* ..E : .i. 

v) . . . . . . .  .. '+ m . . .  

4 9 4 1  

.: . .. .>.. 
... . .  

. I  ..+,g ... / 

;:.& 9. . r . .... .... . .  ... - .  .... ... .,... 

. :  

. :. 

...... 

..... ..... 
i.. 

..L ).. .... :> 

.... ....... 
... .. 1. . . .  
. L 

* '  

. .I .... . * .. 
' ., . 
.. .. . .: . 

............ __ ... - ....... . . . . . .  - .. - 

. .  



_--_ ' .. . . .  

E m 

9 *d 

. .  t:. .. : . . .  

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

. _  
. I  ....... .... .. % 

. . .  

... 

ur 
,c & . .. 
8. ' .  
0 .  
-:.: -.: 

...a. .. i ..... 

.... 

. .  

- 4 9 4 1  





The following test results are divided into three separate parts: 

'1. Internal shear strength test results (designated #1 - #17) 
Interface shear strength test results (designated by #1 A - #17A) 
(only tests results which were performed on GML material which met t h e  thickness 
specifications are included in this part) 

0 

2. Interface shear strength test results (designated by #1 A - #17A) 
(only tests results which were performed on GML material which did not meet 
thickness specifications are included in this part) 

3. Interface shear  strength test results (designated by #1 - #lo) 
(retests performed on GML material manufactured t o  replace the  non-conforming GML) 

. . . - . - 

000479 



0 
E 
m 000488 m 



- 4 9 4 1  
I S 0  9 0 0 2  

Precision Geosynthetic Laboratories 

CLIENT: CETCO 
PROJECT: Flour Daniel Fernald 

INTERFACE SHEAR TEST RESULTS 
(PGL Job No. 020007) 

SAMPLE IDENTIFICATIONS: 

SAMPLE ID PRECISION 
CONTROL 
NUMBER 

GCL Roll #117 Lot #200202LO 
GCL Roll #l62 Lot Rc200202LO 
GCL Roll e 1 0  Lot #200202LO 
GCL Roll# 252 Lot #200202LO 
GCL Roll #302 Lot #200202LO 
GCL Roll #347 Lot #200202LO 
GCL Roll #397 Lot #200202LO 
GCL Roll #442 Lot #200202LO 
GCL Roll #492 Lot #200202LO 
‘CL Roll #543 Lot #200202LO 
- GL Roll #582 Lot #200202LO 

GCL Roll #638 Lot #200202LO 6 
GCL Roll #683 Lot #200202LO 5 

74057 

GCL Roll #728 Lot #200202LO 
GCL Roll #773 Lot #200202LO 
GCL Roll #819 Lot #200202LO 2 
GCCB;~~I # 8 6 3 - & o t ~ ~ ~ ~ ~  auel-,-_a-- 
Textured HDPE W03114181 - 74086 
Textured HDPE R#l03114192 74089 
Textured HDPE W03114203 74090 
Textured HDPE W03114219 74092 
Textured HDPE RHO3114228 741 03 
Textured HDPE M03114266 74104 
Textured HDPE W03114239 741 05 
Textured HDPE M103114277 741 06 
Textured HDPE R#l031104255 741 07 
Textured HDPE Mi031 14288 74123 
Textured HDPE Wn03114299 741 26 
Textured HDPE R#103114321 = 741 59 
Textured HDPE R#103114310 74160 
Textured HDPE R#lO3114359 74169 
Textured HDPE W103114370 741 70 
Textured HDPE mi031 14348 741 71 
Textured HDPE W03114337 74172 

3 

73953 
73954 
73973 
73974 
73990 
73991 
73992 
73997 
73998 
74012 
7401 3 
7401 4 
74046 
74047 
74056 

DATE RECEIVED 

1/8/02 
1/8/02 
111 0102 
1 11 0102 
111 1/02 
1 /I 1 102 
1 11 1 102 
1 11 4/02 
1 /l 4/02 
1 I1 5/02 
1 11 5/01 
lM5/02 
1 116102 
111 6/02 
111 7/02 
111 7/02 

- 1 . A  8/02 
1 E3102 
1/24/02 
1/24/02 
1/25/02 
1/28/02 
1/29/02 
1/29/02 
1/29/02 
1/29/02 
1 /30/02 
1 131 102 
2/1/02 
2/1/02 
2/5/02 
2/5/02 
2/5/02 
2/5/02 

ORIGIN 
OF 
MATERIAL 

CETCO 
CETCO 
CETCO 
CETCO 
CETCO 
CETCO 
CETCO 
CETCO 
CETCO 
CETCO 
CETCO 
CETCO 
CETCO 
‘CETCO 
CETCO 
CETCO 

e 

cmco _. 
GSE 
GSE 
GSE 
GSE 
GSE 
GSE 
GSE 
GSE 
GSE 
GSE 
GSE 
GSE 
GSE 
GSE 
GSE 
GSE 
GSE 

1160 North Gilbert Street. Anaheim. CA 92801. Tel # 714-520-9631. Fax # 719520-9637 



TABLE 1 
CLIENT: CETCO 

PROJECT: FLOUR DANIEL FERNALD 

e 

e 

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
(PGL Job No. GO20007 ) 

QC'd by $?W 
29Jan-02 

TEST CONFIGURATION 1 
. . . . . . . . . . . . . . . . . . . . . .  .............................. :ox:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.i.:.: ......................... .................................. 

Internal Shear BENTOMAT ST R#863 L#200202LO, C#74058 

~~ ~ 

TEST CONDITIONS: 
SAMPLE PREPARATION: 
1. Specimen were cut along machine direction to 20" x 20". 
2. The GCL specimens were constrained between two wooden boards with mending plates. The ends of each 

were then sandwiched between a second wooden substrate with mending plate. 
3. Initial moisture content of the GCL was 16.9%. 
HYDRATION: 
1. GCL specimens were hydrated for 7 days @ 432 psf. 

CONSOUDATION: 

1. GCL specimen was consolidated under drained condition for 48 hrs @ normal load before shearing. 
SHEAR TEST: 
1. Shear test was conducted @ - 0.004 inch/min. 
2. Sheared @ minimum 2.0 inch horizontal displacement 
3. The test specimens were sheared in drained condition. 
4. Test were performed in general accordance with ASTM D6243-98 

using BrainardKilman LGl 12 Direct Shear machine with effective area of 12 in X 12 in. 

TEST RESULTS: 

PEAK STRENGTH 2 " DISPLACEMENT STRENGTH 

FINAL MC SHEAR PEAK SHEAR 2 "  DISPLACEMENT 
Normal Stress (=L) STRESS SECANT ANGLE STRESS SECANT ANGLE 

@si) (ps9 r4 ' @sf) (degrees) @sf) (CMr-9 
5 720 106.13 1649 66 1218 

20 - 2880 - 96.7 2647- 43 1490 
45 6480 72.16 3428 28 2089 

59 
27 
l a  

COHESION (ps9: 1568 1086 
COEFFICIENT OF FRICTION: 0.30 0.1 5 
FRlCTlON ANGLE(degrees): 16.7 8.7 

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

was observed at all normal loads. 
I S 0  9 0 0 2  

Precision Geosynthetic Laboratories 
000482 
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TABLE 2 
CLIENT CETCO 

PROJECT FLOUR DANIEL FERNALD 

............................... T.op.............. ...................... 

Internal Shear BENTOMAT ST W 1 9  W00202L0, a74057 

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

4 94!1 

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
(PGL Job No. GO20007 ) 

QC'd by: 6 
29Jan-02 

TEST CONFIGURATION 2 

TEST CONDITIONS: 

1. Specimen were cut along machine direction to 20" x 20". 

2. The GCL specimens were constrained between two wooden boards with mending plates. The ends of 
were then sandwiched between a second wooden substrate with mending plate. 

3. Initial moisture content of the GCL was 14.65%. 
HYDRATION: 
1. GCL specimens were hydrated for 7 days @ 432 psf. 

CONSOLIDATION: 

1. GCL specimen was consolidated under drained condition for 48 hrs Q normal load before shearing. 
SHEAR TEST: 
1. Shear test was conducted Q - 0.004 inch/min. 
2. Sheared Q minimum 2.0 inch horizontal displacement. 
3. The test specimens were sheared in drained condition. 
4. Test were performed in general accordance with ASTM D6243-98 

SAMPLE P R E P m n o N :  

using Brainard-Kilman LG-112 Direct Shear machine with effective area of 12 in X 12 in. 

' each 

TEST RESULTS: 

PEAK STRENGTH 2 

FINAL MC SHEAR PEAK 
Normal Stress (GCL) STRESS SECANT ANGLE 

@si) @sf) rw w9 (degr-s) 

5 720 98.03 2399 73 
20 2880 87.13 31 09 47 
45 6480 65.62 4376 ' 3 4  

COHESION (ps9: 21 38 
COEFFICIENT OF FRICTION: 0.34 
FRICTION ANGLE(degrees): 19.0 

" DISPLACEMENT STRENGTH 

SHEAR 2 " DISPLACEMENT' 
STRESS SECANT ANGLE 

(psf) (degr-) 

1376 
1 770 
2395 

62 
32 
20 

1254 
0.18 
10.0 

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

s was observed a t  all normal loads. 

Precision Geosynthetic Laboratories 

I S 0  9 0 0 2  e 
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TABLE 
CLIENT: CETCO 

PROJECT: Fluor Daniel Fernald 

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
PGL Job No. GO20007 

4 94.1 

QC'd by % 
Feb. 19,2002 

TEST CONFIGURATION # 3A 
............................... : -  ............................... ............................... .................................................................... ............................... .............................. .......................................................................... 

GCL Bentomat ST R#773 wZ00203LO (woven Side) I C#74056 

Textured HDPE R#i03114219 I C#74092 

I 
1 

+--- 
TEST CONDITIONS: 
SAMPLE PREPARATION: 
1. Specimen were cut along machine direction to 14" x 18". 
2. The woven side of the GCL is in contact with the textured HDPE , and the non- woven side is in contact with a 

3. The textured HDPE is damped at the bottom box with sand layer underneath. 
4. Initial moisture content of the GCL was 15.44%. 
HYDRATION: 
1. GCL specimens were hydrated for 7 days Q 432psf. 

1. Each set of specimen was consolidated under drained condition for 48hrs Q normal load before shearing. 
SHEAR TEST: 
1. Shear test was conducted @ 0.004 
2. Sheared Q minimum 2.0 inch horizontal displacement. 
3. The test specimens were sheared in drained condib'on. 
4. Test were performed in general accordan.& with ASTM 06243-98 

&en board with mending plates. 

0 CONSOLIDATION: 

in/ min. 

using Brainard-Kilrnan LG-112 Direct Shear machine with effective area of 12 in X 12 in. 

TEST RESULTS: 
PEAKSTRENGTH. 2.0 " DISPLACEMENT STRENGTH 

Normal S~R?SS 

@si) @sf) 

5;OO 720 
20.00 2880 
45.00 6480 

FINAL MC SHEAR PEhK SHEAR 2 0  DISPLACEMENT 
(GCU STRESS SECANT ANGLE STRESS SECANT ANGLE 

C/.) w (degrees) 0 (degrees) 

- 11 9.69 436 31 290 22 
93.06 1136 22 953 18 
104.5 2400 20 1577 14 

COHESION (psf): 174.9 
COEFFICIENT OF FRICTION: 0.34 
FRICTION ANGLE(degrees): 18.9 

206.43 
0.22 
12.3 

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

I S 0  9 0 0 2  

Precision Geosynthetic Laboratories 
000488 



TABLE 3A 
CLIENT CETCO 

PROJECT: Fluor Daniel Fernald 

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
PGL Job No. GO20007 

QC‘d by 6b 
Feb. 19,2002 

TEST CONFIGURATION # 3A 
T.~~~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ............................... ............................... ................................ ............................... .......................................................................... 

I GCL Bentomat ST R#n3 Un0020310 (Woven Side) I CX74056 I 
1 I Textured HDPE R#i03114219 I -4092 I 

t 
OBSERVATIONS: 

See Figure #l and #2 
At 5psi m a l  load, there was no stretching of the GCL At 2Opsi, and 45 psi normal load, 
GCI stretched for about 0.75 - 1 ”. 

. . . . .-. ;... 

Precision Geosynthetic Laboratories 

I S 0  9 0 0 2  
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TABLE 3 
CLIENT: CETCO 

PROJECT: FLOUR DANIEL FERNALD 

4 9 4 1  

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
(PGL Job No. GO20007 ) 

18-Feb-02 

TEST CONFIGURATION 3 

1 Internal Shear BENTOMAT ST W773 L#200202LO, W74056 I 

TEST CONDRIONS: 
SAMPLE PREPARATION: 
1. Spea'men were cut along machine direction to 20" x 20". 
2. The GCL specimens were constrained between two wooden boards with mending plates. The ends of 

were then sandwiched between a second moden substrate with mending plate. 
3. Initial moisture content of the GCL was 14.95%. 
HYDRATION: 
1. GCL specimens were hydrated f o r  7 days @ 432 psf. 

CONSOUDATION: 

1. GCL spedmen was consolidated under drained condition for 48 hrs @ normal load before shearing. 
SHEAR TEST: 
1. Shear test was conducted @ - 0.004 inch/min. 
2. Sheared @ minimum 2.0 inch horizontal displacement 
3. The test speamens were sheared in drained condiin. 
4. Test were performed in general accordance with ASTM D6243-98 

using Brainard-Kilman LG-112 Direct Shear machine with effective area of 12 in X 12 in. 

each 

TEST RESULTS: 

PEAK STRENGTH 2 " DISPLACEMENT STRENGTH 

FINAL MC SHEAR PEAK SHEAR 2 DISPLACEMENT 
Normal Stress (GW STRESS SECANT ANGLE STRESS SECANT ANGLE 

@SO @sf) (46) @sf) (degrees) 0 (deg-1 

5 720 109.13 1913 69 - 928 - 52 
20 - 2880 96.54 2193 37 999 19 
45 6480 82.6 3906 31 1653 14 

COHESION (ps9: 1464 
COEFFICIENT OF FRICTION: 0.36 
FRICTlON ANGLE(degrees): 19.8 

751 
0.13 
7.5 

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

s was observed at all normal loads. 

Precision Geosynthetic Laboratories 

I S 0  9 0 0 2  

Q00492 



- u  
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 

v) 0 u) 0 v) 0 v) v)  * s 0 (3 hl hl F c- 

000493 



U 
i, 
U 

4 9 4 1  

5; m 

000494 



TABLE a 
CLIENT CETCO 

PROJECT: Fluor Daniel Fernald 

4 9 4 1  

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
PGL Job No. GO20007 

QC'd by: #h ' 

Feb. 13,2002 
~ ~~~ 

TEST CONFIGURATION # 4A 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .............................. .............................. ............................... . . . . . . . . . . . . . . . . .......................................................................... .............................. ............................... ............................... 

I GCL Bentomat ST WR28 L#200203LO (Woven Side) I C#74047 I 
i 

1 Textured HDPE R#l03114228 I M4103 I 
t 

TEST CONDITIONS: 
SAMPLE PREPARATION: 
1. Specimen were cut along machine direction to 14" x 18". 
2. The woven side of the GCL is in contact with the textured HDPE , and the non- woven side is in contact with a 

3. The textured HDPE is damped at the bottom box with sand layer underneath. 
4. Initial moisture content of the GCL was 14.58%. 
HYDRATION: 
1. GCL spearnens were hydrated for 7 days @ 432psf. 

CONSOLIDATION 
1. Each set of specimen was consolidated under drained condition for 48hrs @ normal load before shearing. 

SHEAR TEST: 

2. Sheared Q minimum 2.0 inch horizontal displacement 
3. The test specimens were sheared in drained condition. 
4. Test were performed in general accordance with ASTM D6243-98 

wooden board with mending plates. 

1. Shear test was conducted @ 0.004 in/ min. .. 

using Brainard-Kilman L E I  12 Direct Shear machine with effective area of 12 in X 12 in. 

TEST RESULTS: 

PEAK STRENGTH 2.0 " DISPLACEMENT STRENGTH 

FINAL MC SHEAR PEAK SHEAR 2.0 " DISPLACEMENT 
N o m 1  Stress ( G W  STRESS SECANT ANGLE STRESS SECANT ANGLE 

(Psi) @sf) rw @sf) (degrees) & (dew=) 

5.00 720 121.05 412 30 341 
20.00 2880 113.9 1191 22 742 
45.00 6480 100.8 2227 19 1089 

COHESION @sf): 227.3 
COEFFICIENT OF FRICTION: 0.31 
FRICTION ANGLE(degrees): 17.3 

25 
14 
10 

299.14 
0.13 
7.2 

I S 0  9 0 0 2  

Precision Geosynthetic Laboratories 
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TABLE a 
CLIENT: CETCO 

PROJECT: Fluor Daniel Fernald 

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
PGL Job No. GO20007 

4941  

QC'd by: % 
Feb. 13,2002 

~~~ 

TEST CONFIGURATION # 4A 

I GCL Bentomat ST W28 Un00203LO (Woven Side) I OW4047 I 
I Textured HOPE FWl03114228 I C#74103 I 

t 

OBSERVATIONS: 
See Figure #l and #2 
At Spsi normal load, there was no stretching of the GCL. At ZOpsi, and 45 psi normal load. 
GCI stretched for about 0.75 - 1 ". 

-~ 

Precision Geosynthetic Laboratories 
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TABLE 4 
CLIENT: CETCO 

PROJECT: FLOUR DANIEL FERNALD 
4941 

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
(PGL Job No. GO20007 ) 

QCM by: f !  
19-Feb-02 

TEST CONFIGURATION 4 
........................... ................................................. .......................... 1.;. ........................... 

I Internal Shear BENTOMAT ST R#728 L#200202LO, H74047 I 

TEST CONDITIONS: 
SAMPLE PREPARATION: 
1. Specimen were cut along machine direction to 20" x 20". 
2. The GCL specimens were constrained between two wooden boards with mending plates. The ends of each 

were then sandwiched between a second wooden substrate with mending plate. 
3. Initial moisture content of the GCL was 15.04%. 
HYDRATION: 
1. G C L  specimens were hydrated for 7 days @ 432 psf: 

CONSOUDATION: 
1. GCL specimen was consolidated under drained condition for 48 hrs @ normal load before shearing. 

SHEAR TEST: 
1. Shear test was conducted @ - 0.004 inchlmm. 
2. Sheared @ minimum 2.0 inch horizontal displacement 
3. The test specimens were sheared in drained condition. 
4. Test were performed in general accordance with ASTM 06243-98 

using Brainard-Kilman LG-112 Direct Shear machine with effective area of 12 in X 12 in. 

TEST RESULTS: 

PEAK STRENGTH 2 " DISPLACEMENT STRENGTH 

FINAL MC SHEAR PEAK SHEAR 2 "  DISPLACEMENT 
Nonnal Stress (GCL) STRESS SECANT ANGLE STRESS SECANT ANGLE 
@si) @sf) W) @sf) (degrees) @sf) (deg-) 

5 720 109.9 1832 69 1000 
20 2880 100.75 2700 43 1352 
45 6480 86.9 3950 31 1510 

COHESION @sf): 1599 
COEFFICIENT OF FRICTION: 0.37 
FRICTION ANGLE(degrees): 20.1 

54 
25 
13 

1005 
0.08 
4.8 

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

0 

I S 0  9 0 0 2  s was observed at all normal loads. 
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TABLE a 
CLIENT: CETCO 

PROJECT Fluor Daniel Fernald 

4 9 4 1  

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
PGL Job No. GO20007 

QC'd by: 
Feb.l8,2002 

~ ~~ 

TEST CONFIGURATION # 5A 

GCL Bentomat ST we683 L#200203LO (woven Side) I CS74046 I 
Texhrred HDPE WHO3114277 I C#74106 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ............................. 8Q.~iDMi~~i.i.:.:.:.:.:.:.:.:.:.:.:.~:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.~. I.:.:.:.:.: 1:i:i:i:i:::.:::::::::.:::i:::::f:::i:::::::::::::::~:: ...................................... .................................... .................................................. 

TEST CONDITIONS: 
SAMPLE PREPARATION: 
1. Specimen were cut along machine direction to 14" x 18". 
2. The woven side of the GCL is in contact with the textured HDPE , and the non- woven side is in contact with a 

3. The textured HDPE is clamped at the bottom box with sand layer underneath. 
4. Initial moisture content of the GCL was 13.89%. 

HYDRATION: 
1. GCL specimens were hydrated for 7 days Q 432psf. 

1. Each set of specimen was consolidated under drained condition for 48hrs @ normal load before shearing. 
SHEAR TEST: 
1. Shear test was conducted @ 0.004 
2. Sheared @ minimum 2.0 inch horizontal displacement 
3. The test specimens were sheared in drained condition. 
4. Test were performed in general accordance with ASTM Df3243-98 

wooden board with mending plates. 

CONSOLIDATION: 

in/ min. 

using Brainard-Kilman L E I  12 Direct Shear machine with effective area of 12 in X 12 in. 

TEST RESULTS: 

PEAK STRENGTH 2.0 DISPLACEMENT STRENGTH 

.- . .  
5.00 720 1 18.92 504 35 417 

20.00 2880 114.7 1052 20 724 
45.00 6480 99.49 2354 20 1355 

- .  

COHESION @sf): 210.3 
COEFFICIENT OF FRICTION: 0.33 
FRICTION ANGLE(degrees): 18.0 

280.57 
0.16 
9.3 

30 - 

14 
12 

I S 0  9 0 0 2  

Precision Geosynthetic Laboratories 



TABLE a 
CLIENT: CETCO 

PROJECT: Fluor Daniel Fernald 

4 9 4 1  

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
PGL Job No. GO20007 -+- QC'd by: 

Fe .18,2002 

TEST CONFIGURATION # 5A 
. . . . . . . ~ ~ ~ p ~ ~ ~ ~ ~ . ~ . ~ . ~ . ~ . ~ . ~ . ~ . ~ . ~ . ~ . ~ . ~ . ~ . ~ . ~ . ~ . ~ . ~ . ~ . ~ . ~ . ~ . ~ . ~ . ~ . ~ . ~ . ~ . ~  ...... ........................ ............................... ............................... ................................ ....................... .......................................................................... ............................. 

I 
~~ ~~ __ ~ ~ 

GCL Bentomat ST R#683 w200203LO (Woven Side) I C#74046 

Textured HDPE R1ci03114277 I W4106 

I 
I 

t 
OBSERVATIONS: 
See Figure #l and tn 
GCL specimen did not stretch at 5 psi normal load. However at 20 psi, and 35 psi, GCL stretched for about 1". 

. 7.:i ,.:. 

Precision Geosynthetic Laboratories 
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TABLE p 
CLIENT: CETCO 

PROJECT: FLOUR DANIEL FERNALD 

4 9 4 1  

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
(PGL Job No. GO20007 ) 

QC'd by: 
22-Feb-02 

TEST CONFIGURATION 5 

Internal Shear BENTOMAT ST R#683 L#200202LO, CX74046' 

8Q.n;bM;:mx.: ............................ : . . . . . . . . . . . . . . . . . . . . . . . . . . ....................................................... .......................... ........................... ............................ ........................ .................................................. ............................ 

TEST CONDITIONS: 
SAMPLE PREPARATION: 
1. Specimen were cut along machine direction to 20" x 20". 

2. The GCL specimens were constrained between two wooden boards with mending plates. The ends of each 
were then sandwiched between a second wooden substrate with mending plate. 

3. Initial moisture content of the GCL was 13.96%. 
HYDRATION: 
1. GCL specimens were hydrated for 7 days Q 432 psf. 

CONSOUDATION: 

1. GCL spedmen was consolidated under drained condition f o r  48 hrs @ normal load before shearing. 
SHEAR TEST: 
1. Shear test was conducted Q - 0.004 inch/min. 
2. Sheared Q minimum 2.0 inch horizontal displacement. 
3. The test speamens were sheared in drained condition. 
4. Test were performed in general accordance with ASTM D6243-98 

using Brainard-Kilman L G I l 2  Direct Shear machine with effective area of 12 in X 12 in. 

TEST RESULTS: 

PEAK STRENGTH 2 " DISPLACEMENT STRENGTH 

FINAL MC SHEAR PEAK SHEAR 2 "  DISPLACEMENT 
Normal Stress (GCU STRESS SECANT ANGLE STRESS SECANT ANGLE 

(psi) (PSf) (%I (Psf) (degrees) (PSf) (deg-1 

5 720 125.68 
-- 20.- 2880- 1 14.26 

45 6480 78.07 

2071 
2624 
3893 

COHESION (psf): 1787 
COEFFICIENT OF FRICTION: 0.32 
FRICTION ANGLE(degrees): 17.7 

1401 71 
42 . 1784 
31 2691 

. .  

1197 
0.23 
12.8 

63 
32 
23 

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

I S 0  9 0 0 2  
ds was observed at all normal loads. 
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TABLE 5 
CLIENT: CETCO 

PROJECT: FLOUR DANIEL FERNALD 

........................................................................... 
'Internal Shear BENTOMAT ST W638 L#200202LO, C#74014 

4 9 4 1  

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
(PGL Job No. GO20007 ) 

QC'd by: $?P 
2 -Feb-02 

TEST CONFIGURATION 6 

TEST CONDITIONS: 
SAMPLE PREPARATION: 

1. Specimen were cut along machine direction to 20" x 20". 
2. The GCL specimens were constrained between two M e n  boards with mending plates. The ends of each 

were then sandwiched between a second wooden substrate with mending plate. 
3. Initial moisture content of the GCL was 16.43%. 
HYDRATION: 
1. GCL spedmens were hydrated for 7 days @ 432 psf. 

CONSOLIDATION: 

1. GCL specimen was consolidated under drained condition for 48 hrs @ normal load before shearing. 
SHEAR TEST: 
1. Shear test was conducted @ - 0.004 inch/min. 
2. Sheared @ minimum . 2.0 inch horizontal displacement 
3. The test specimens were sheared in drained condition. 
4. Test were performed in general accordance with ASTM D6243-98 

using Brainard-Kilman L G l l 2  Direct Shear machine with effective area of 12 in X 12 in. 

TEST RESULTS: 

PEAK STRENGTH 

FINAL MC SHEAR PEAK 
Normal Stress ( G W  STRESS SECANT ANGLE 
(psi) os9 ("4 w 9  (degrees) 

5 720 11 6.7 1890 69 
20 2880 89.7 261 0 42 
45 6480 81.9 3875 31 

COHESION (ps9: 9631 
COEFFICIENT OF FRICTION: 0.35 
FRICTION ANGLE(degrees): 19.1 

2 " DISPLACEMENT STRENGTH 

SHEAR 2 " DISPLACERRENT 
STRESS SECANT ANGLE 

(psf) (deg-) 

55 
24 

1021 
1282 
1893 16 

884 
0.15 
8.7 

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

d s  was observed at  all normal loads. 

Precision Geosynthetic Laboratories 
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TABLE 
CLIENT: CETCO 

PROJECT: Fluor Daniel Fernald 

4 9 4 1  

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
PGL Job No. GO20007 

QC'd by: A 
Feb: 25,2002 

TEST CONFIGURATION # 7A 
............................... ................................ ................................ ............................... .~~~~x:.:.::-:-:.:-:.:.:.:.:.:.:.:.:-:.:.:-:.:.:.:.:-:.:.:.:-:.:.:. ......................................................................................................... 

GCL Bentomat ST W588 U200203LO (Woven Side) I C#74013 

Textured HDPE R#l03114288 I C#74123 

I 
1 

TEST CONDITIONS: 
SAMPLE PREPARATION: 
1. Specimen were cut along machine direction to 14" x 18". 
2. The woven side of the GCL is in contact with the textured HDPE , and the nom woven side is in contact with a 

3. The textured HDPE is clamped a t  the bottom box with sand layer underneath. 
4. Initial moisture content of the GCL was 14.22%. 
HYDRATION: 
1. GCL spea'mens were hydrated for 7 days Q 432psf. 

CONSOUDATION: 
1. Each set of specimen was consolidated under drained condition for 48hrs Q normal load before shearing. 

SHEAR TEST: 
I. Shear test was conducted @ 0.004 
2. Sheared @ minimum 2.0 inch horizontal displacement. 
3. The test specimens were sheared in drained condition. 
4. Test were performed in general accordance with ASTM D6243-98 

wooden b a r d  with mending plates. 

in/ min. 

using Brainard-Kilman LG-112 Direct Shear machine with effective a rea  of 12 in X 12 in. 

TEST RESULTS: 

PEAK STRENGTH 2.0 " DISPLACEMENT STRENGTH 

FINAL MC SHEAR PEAK SHEAR 2.0 " DISPLACEMENT 
Normal Stress (GCL) STRESS SECANT ANGLE STRESS SECANTANGLE 

@si) (PS9 cw @s9 (degrees) @sf) (deg-1 

500 720 114.6- 487 34 -405 29 -- 

20.00 2880 104.92 1438 27 1102 21 
45.00 6480 94.8 2388 20 1568 14 

COHESION (psi): 351.4 
COEFFICIENT OF FRICTION: 0.32 
FRICTION ANGLE(degrees): 17.9 

371.43 
0.19 
11.0 

I S 0  9 0 0 2  

Precision Geosynthetic Laboratories 
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TABLE 
CLIENT: CETCO 

PROJECT: Fluor Daniel Fernald 

4941 

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
PGL Job No. GO20007 

QC’d by: 
Feb. 25,2002 

.............................. .............................. ............................... ................ ! .............................................. ~~~~x::.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:. .......................................................................... 
. ~~~ ~ ~~ ~ - ~ ~ ~~~~ 

GCL Bentomat ST R#588 L#200203LO (woven Side) I C#74013 

Textured HDPE FW03114288 I W74123 

I 
I 

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ............................ .................................. I:.:::i:i:f:f:i:i:.:::I:::::::.:::::::::f:::::::::::::::8~~r)M1:~~:::::::::.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:. ...................................... ....................... 

OBSERVATIONS: 
See Figure #I and #2 
At 5psi normal load, there was no stretching of the GCL. At 2Opsi, and 45 psi normal load, 
GCI stretched for about 0.75 - 1”. 

_ -  - 

Precision Geosynthetic Laboratories 
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TABLE 1 
CLIENT CETCO 

PROJECT FLOUR DANIEL FERNALD 

4 9 4 1  

- . . .  

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
- (PGL Job No. -G020007-) - 

_ _  - .  - 

QC'd by 
28-Feb-02 

~~ ~ 

TEST CONFIGURATION 7 

Internal Shear BENTOMAT ST R#588 L#200202LO, W74013 

TEST CONDITIONS: 
SAMPLE PREPARATION: 

1. Specimen were cut along machine direction to 20" x 20". 
2. The GCL specimens were constrained between two wooden boards with mending plates. The ends of each 

were then sandwiched between a second wooden substrate with mending plate. 
3. Initial moisture content of the GCL was 15.04%. 
HYDRATION: 
1. GCL specimens were hydrated for 7 days @ 432 psf. 

CONSOLIDATION: 

1. GCL specimen was consolidated under drained condition for 48 hrs @ normal load before shearing. 
SHEAR TEST 
1. Shear test was conducted @ - 0.004 inch/min. 
2. Sheared @ minimum 2.0 inch horizontal displacement 
3. The test specimens were sheared in drained condition. 
4. Test were performed in general accordance with ASTM D6243-98 

using Brainard-Kilman LG-112 Direct Shear machine with effective area of 12 in X 12 in. 

TEST RESULTS: 

PEAK STRENGTH 2 " DISPLACEMENT STRENGTH 

FINAL MC SHEAR PEAK SHEAR 2 " DISPLACEMENT 
Normal Stress (GCL) STRESS SECANT ANGLE STRESS SECANT ANGLE 

(Psi) (PS9 ("w (psf) (degrees) (mW4 

20 2880 109.62 3264 49 1883 33 
45 6480 80.18 3994 32 2234 19 

. - ~ ._ _._. __. . 5 ~~. ..- no - . .- . . J ?1-S - . . - -. 1243._. ._ .. . . 60 . -. . . ~. -.?a . -. ._ . . . .. - .. .. 

COHESION (ps9: I323 
COEFFICIENT OF FRICTION: 0.45 
FRICTION ANGLE(degrees): 24.2 

788 
0.25 
13.8 

NOTE: The friction anales and cohesion results aiven here are based on mathematicallv determined best fit line. 

080516 
I S 0  9 0 0 2  s was observed at all normal loads. 

Precision Geosynthetic Laboratories 
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y 9 .. , (,! '-$ TABLE 8A 
CLIENT: CETCO 

PROJECT: Fluor Daniel Fernald 
- 4 9 4 1  

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
PGL Job No. GO20007 

QC'd by: % 
Feb. 25,2002 

TEST CONFIGURATION # 8A 

GCL Bentomat ST W543 L#200203LO (Woven Side) I C#74012 I 
Textured HDPE RM03114299 I W74126 1 

TEST CONDITIONS: 
SAMPLE PREPARATION: 
1. Specimen were cut along machine direction to 14" x 18". 
2. The woven side of the GCL is in contact with the textured HDPE , and the now woven side is in contact with a 

3. The textured HDPE is damped at the bottom box with sand layer underneath. 
4. Initial moisture content of the GCL was 14.95%. 

HYDRATION: 
1. GCL specimens were hydrated for 7 days @ 432psf. 

CONSOLIDATION: 
1. Each set of specimen was consolidated under drained condition for 48hrs @ normal load before shearing. 

'SHEAR TEST 
1. Shear test was conducted @ 0.004 
2. Sheared @ minimum 2.0 inch horizontal displacement. 
3. The test specimens were sheared in drained condition. 
4. Test were performed in general accordance with ASTM D6243-98 

wooden board with mending plates. 
r' 

in/ min. 

using Brainard-Kilman L E 1  12 Direct Shear machine with effective area of 12 in X 12 in. 

TEST RESULTS: 

PEAK STRENGTH 2.0 " DISPLACEMENT STRENGTH 

FINAL MC SHEAR PEAK SHEAR 2.0 " DISPLACEMENT 
SECANT ANGLE SECANT ANGLE STRESS Normal Stress W L )  STRESS 

(Psi) @sf) ("/.I @sf) (degrees) 0 (degrees) 

5.00 720 I 16.69 420 30 310 
20.00 2880 97.06 1190 22 962 
45.00 6480 95.7 2306 20 1434 

COHESION (psf): 211.1 
COEFFICIENT OF FRICTION: 0.33 
FRICTION ANGLE(degrees): 18.0 

23 
18 
12 

268.29 
0.19 
10.7 



TABLE 8A 
CLIENT: CETCO 

PROJECT: Fluor Daniel Fernald 

4 9 4 1  

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
PGL Job No. GO20007 

QC'd by: *. 
Fe .25,2002 

TEST CONFIGURATION # 8A 

GCL Bentomat ST W543 L#200203LO (Woven Side) I W74012 I 
Textured HDPE R#l03114299 I C#74126 I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ............................ ...................................... ............................ ....................................................... .~~~DM.:~~::::::::::I:::::::::::::::::::::::::::::::::::::::::::::~:~:~:~:::::~:::::::~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  

OBSERVATIONS: 
See Figure #l and #2 
At 5psi normal load, there was no stretching of the GCL. At 20psi. and 45 psi normal load, 
GCI stretched for about 0.75 - 1". 

...... _.: ....... 
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-- TABLE 8 
CLIENT: CETCO 

PROJECT: FLOUR DANIEL FERNALD 

................................ .................. ................................ ....................... FO~:~:~~:::.:::.:::~:;:.:.:::~:::.:.:.:;:.:.:.:.:: 

Internal Shear BENTOMAT ST R#543 L#200202LO, W74012 

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

~ - 4 9 4 1  

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
(PGL Job No. GO20007 ) 

QC'd by: $+ . . 
4- ar-02 

TEST CONFIGURATION 8 

TEST CONDITIONS: 
SAMPLE PREPARATION: 
1. Specimen were cut along machine direction to 20" x 20". 
2. The GCL specimens were constrained between two wooden hoards with mending plates. The ends of each 

3. In ia l  moisture content of the GCL was 13.87%. 
HYDRATION: 
1. GCL speamens were hydrated for 7 days @ 432 psf. 

CONSOUDATION: 

1. GCL specimen was consolidated under drained condition for 48 hrs @ normal load before shearing. 
SHEAR TEST: 
1. Shear test was conducted @ - 0.004 inch/min. 
2. Sheared @ minimum 2.0 inch horizontal displacement. 
3. The test specimens were sheared in drained condition. 
4. Test were performed in general accordance with ASTM 06243-98 

were then sandwiched between a second wooden substrate with mending plate. 

using Brainard-Kilman LG-112 Direct Shear machine with effective area of 12 in X 12 in. 

TEST RESULTS: 

PEAK STRENGTH 2 " DISPLACEMENT STRENGTH 

FINAL MC SHEAR PEAK SHEAR 2 " DISPLACEMENT 
SECANT ANGLE Normal Stress t G W  STRESS SECANT ANGLE STRESS 

(PSI) @sf) (W @sf) (degrees) m (degrees) 

5 720 104.9 1735 67 992 54 
20 2880 86.9 2704 43 1429 26 
45 6480 78.9 3972 32 1685 15 

COHESION (pst): 1511 981 
COEFFICIENT OF FRICTION: 0.38 0.12 
FRICTION ANGLE(degrees): 21 .O 6.6 

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

I S 0  9 0 0 2  
s was observed at all normal loads. 
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TABLE 3 
CLIENT: CETCO 

PROJECT FLOUR DANIEL FERNALD 

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
(PGL Job No. GO20007 ) 

4 9 4 1  
c 

QC'd by: $* 

6-Mar42 

TEST CONFIGURATION 9 
*cI . . . . . . .  ................................ .......................... ................................ FcI)c ............................... . . . .  1 ........ : ........ ~~I?:~~u~::f:f:I:l:i.:.i.1.f.:.i~.:.1.:.i.:.i.:.i.i.:.:.:.~ .......................................................................... 

1 Internal Shear BENTOMAT ST R#492 L#200202LO, -73998 

~~~ ~ _ _ _ _ _  ~~ ~~~ ~ ~ _ _ _ _ _ _ _ _ _ _  - 

TEST CONDITIONS: 
SAMPLE PREPARATION: 
1. Specimen were cut along machine direction to 20" x 20". 
2. The GCL specimens were constrained between two wooden boards with mending plates. The ends of each 

were then sandwiched between a second wooden substrate with mending plate. 
3. Initial moisture content of the GCL was 16.07%. 
HYDRATION: 
I. GCL specimens were hydrated for 7 days @ 432 psf. 

CONSOLIDATION: 

I. GCL specimen was consolidated under drained condition for 48 hrs @ normal load before shearing. 

1. Shear test was conducted @ - 0.004 inchlmin. 
2. Sheared @ minimum 2.0 inch horizontal displacement. 
3. The test specimens were sheared in drained condition. 
4. Test were performed in general accordance with ASTM D6243-98 

SHEARTEST: 

using Brainard-Kilman LG-112 Direct Shear machine with effective area of 12 in X 12 in. 

TEST RESULTS: 

PEAK STRENGTH 2 " DISPLACEMENT STRENGTH 

FINAL MC SHEAR PEAK SHEAR 2 " DISPLACEMENT 
Normal Stress (GCL) STRESS SECANT ANGLE STRESS SECANT ANGLE 

@si) @sf) vw @st) (degrees) @s9 (degrees) 

5 720 106.4 2007 70 1020 -~ 55 
.. 20 2880 - -  97.9 -2208- - 37 1016 19 

45 6480 79.9 4280 33 2127 18 

COHESION (psf): 1444 702 
COEFFICIENT OF FRICTION: 0.41 0.20 
FRICTION ANGLE(degrees): 22.4 11.5 

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

d s  was observed at  all normal loads. 9 0 0 2  
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-- TABLE 10 4 9 4 1  
CLIENT: CETCO 

0 PROJECT: FLOUR DANIEL FERNALD 

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
(PGL Job No. GO20007 ) 

QC'd -4- 11- ar-02 

TEST CONFIGURATION I O  
t ~ ~ ~ ~ ~ ' . ' . ' . '  .................................................... .............................. ............................... ............................. ........................................................................... 

Internal Shear BENTOMAT ST R#442 L#200202LO, W73997 

TEST CONDITIONS: 
SAMPLE PREPARATION: 
1. Specimen were cut along machine direction b 20" x 20". 
2. The GCL specimens were constrained between two wooden boards with mending plates. The ends of each 

were then sandwiched between a second wooden substrate with mending plate. 
3. Initial moisture content of the GCL was 11.9%. 
HYDRATION: 
I. GCL spedmens were hydrated for 7 days @ 432 psf. 

CONSOUOATION: 

1. GCL spedmen was consolidated under drained condition for 48 hrs @ normal load before shearing. 
SHEAR TEST: 
1. Shear test was conducted @ - 0.004 inch/min. 
2. Sheared Q minimum 2.0 inch homontal displacement 
3. The test specimens were sheared in drained condition. 
4. Test were performed in general accordance with ASTM D6243-98 

using Brainarbffilman LG-112 Direct Shear machine with effective area of 12 in X 12 in. 

TEST RESULTS: 
PEAK STRENGTH 

FINAL MC SHEAR PEAK 
Nonnal Stress (GCU STRESS SECANT ANGLE 
@si) m P4 0 (degrees) 

5 720 96.86 1228 60 
20 2880 92.13 2239 38 
45 6480 80.69 3901 31 

COHESION (ps9: 897.6 
COEFFICIENT OF FRICTION: 0.46 
FRICTION ANGLE(degrees): 24.9 

2 " DISPLACEMENT STRENGTH 

SHEAR 2 "  DISPLACEMENT 
STRESS SECANT ANGLE 

0 (deg-) 

690 
1181 
2785 

.44 
22 
?3 

302 
0.37 Q O O 5 2 9  
20.4 

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

9 0 0 2  s was observed at  all normal loads. 
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TABLE "J, 
CLIENT: CETCO 

PROJECT: FLOUR DANIEL FERNALD 

INTERFACE SHEAR . .  TEST RESULT (ASTM D 6243) 
(PGL Job NO. GO20007 ) 

z 

4 9 4 1  

QC'd by: 9 P .  
12-Mar-02 

~ ~~ ~ ~~ 

TEST CONFIGURATION . 11 

Internal Shear BENTOMAT ST R#397 L#200202LO, -73992 

TEST CONDITIONS: 
SAMPLE'PREPARATION: 
1. Specimen were cut along machine direction to 20" x 20". 
2. The GCL specimens were constrained between two wooden boards with mending plates. The ends of each 

were then sandwiched between a second wooden substrate with mending plate. 
3. Initial moisture content of the GCL was 13.8%. 
HYDRATION: 
1. GCL speamens were hydrated for 7 days (@ 432 psf. 

CONSOLIDATION: 

1. GCL specimen was consolidated under drained condition for 48 hrs @ normal load before shearing. 
SHEAR TEST: 
1. Shear test was conducted (@ 0.004 indmin. 
2. Sheared @ minimum 2.0 inch horizontal displacement. 
3. The test specimens were sheared in drained condition. 
4. Test were performed in general accordance with ASTM D6243-98 

TEST RESULTS: 

using Brainard-Kilman LG-I12 Direct Shear machine with effective area of 12 in X 12 in. 

PEAK STRENGTH 2 " DISPLACEMENTSTRENGTH 

FINAL MC SHEAR PEAK SHEAR 2 " DISPLACEMENT 
Normal Stress W L )  STRESS SECANT ANGLE STRESS SECANTANGLE 

(Psi) @sf) 0 @sf) (degrees) @sf) (deg-1 
.. _ _  . . . . . .  -. ..... .... ___ .... ........ ...... -. . . . . . . . . . .  -~ ..... ~ 

5 720 122.7 2067 71 1407 
20 2880 111.67 2524 41 1719 
45 6480 78.07 3718 30 2490 

COHESION (ps9: 1791 
COEFflClENT OF FRICTION: 0.29 
FRICTION ANGLE(degrees): 16.2 

63 
31 
.21 

1231 
0.19 
10.8 

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

000532 
s was obsenred at all normal loads. I S 0  9 0 0 2  
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TABLE 12 
CLIENT: CETCO 

PROJECT: FLOUR DANIEL FERNALD 

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
(PGL Job No. GO20007 ) 

I 

4941 

QC'd by . fp. 
15-Ma 2 

TEST CONFIGURATION 12 
................................ ............................................................... ............................... ................................ 
Internal Shear BENTOMAT ST fW47 L#200202LO, C#73991 

............................ ............................ f-l:::::::i::::::::::::::::::::::::::::::::::~:::::::::::. 
TEST CONDITIONS: 
SAMPLE PREPARATION: 
1. Specimen were cut along machine direction to 20" x 20". 
2. The GCL specimens were constrained between two wooden boards with mending plates. The ends of each 

were then sandwiched between a second wooden substrate with mending plate. 
3. Initial moisture content of the GCL was 14.67%. 
HYDRATION: 

1. GCL specimens were hydrated for 7 days @ 432 psf. 
CONSOLIDATION: 

1. GCL specimen was consolidated under drained condition for 48 hrs @ normal load before shearing. 
SHEAR TEST: 
1. Shear test was conducted @ - 0.004 inchhin. 
2. Sheared @ minimum 2.0 inch horizontal displacement. 
3. The test specimens were sheared in drained condition. 
4. Test were performed in general accordanc' with ASTM D6243-98 

using hinard-Kilman LG-1 12 Direct Shear machine with effective area of 12 in X 12 in. 

TEST RESULTS: 

PEAK STRENGTH 2 " DISPLACEMENT STRENGTH 

FINAL MC SHEAR PEAK SHEAR 2 " DISPLACEMENT 
Normal Stress (GCL) STRESS SECANT ANGLE STRESS SECANT ANGLE 

@si) (Psf) (%I @sf) (degrees) @sf) (deg-1 

5 . 720 102.42 1786 
20 2880 101.6 2725 
45 6480 84.7 3353 

68 1290 
43 1868 
27 1903 

COHESION @sf): 1741 
COEFFICIENT OF FRICTION: 0.26 
FfUCTION ANGLE(degrees): 14.7 

61 
33 
16 

1363 
0.10 
5.5 

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

800535 
I S 0  9 0 0 2  s was observed at all normal loads. 
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PROJECT: FLOUR DANIEL FERNALD 

4 9 4 1  

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
(PGL Job No. GO20007 ) 

c 

QC'd by 

TEST CONFIGURATION 13 
............................... ............................... ................................ ................................ I ........................................................................... .............................. .~:B~~:.:.::.::.:.:.:.:.:.:.:.:.~:.:.~:.:.:.:.~:.:.:.:.:.~:.l .......................................................................... 

Internal Shear BENTOMAT ST M 0 2  W00202L0, C#73990 

: ...................................................................................................... ............................ ............................ 5~~:B~::::::::::::::::::::::::::::::::::::::::~:~:::~:: ............................ ........................................................................... 

TEST CONDITIONS: 
SAMPLE PREPARATION: 

1. Specimen were cut along machine direction to 20" x 20". 
2. The GCL spedmens were constrained between two wooden boards with mending plates. The ends of each 

were then sandwiched between a second wooden substrate with mending plate. 
3. Initial moisture content of the GCL was 16.9%. 

1. G U  specimens were hydrated for 7 days @ 432 psf. 
CONSOUDATION: 
I. GCL specimen was consolidated under drained condition for 48 hrs @ normal load before shearing. 

SHEAR TEST: 
1. Shear test was conducted Q - 0.004 inchlmin. 
2. Sheared @ minimum 2.0 inch horizontal displacement 
3. The test spedmens were sheared in drained condition. 
4. Test were performed in general accordance with ASTM D6243-98 

mmnoN: 

using Brainard-Kilman LG-112 Direct Shear machine with effective area of 12 in X 12 in. 

TEST RESULTS: 

PEAK STRENGTH 2 DISPLACEMENT STRENGTH 

FINAL YC SHEAR PEAK SHEAR 2 '  DISPLACEMENT 
S E C M  ANGLE STRESS SECANT ANGLE NonnalStress (GCL) STRESS 

66 1220 59 
41 1685 - 30 

5 720 102.9 1655 
20- 2880 93.76 251 8 
45 6480 83.4 3894 31 2158 18 

@si) @sf) (W @sf) (degrees) 0 (degrees) 

- - -  

COHESION (psf): 1385 1151 
COEFFICIENT OF FRICTION: 0.39 0.1 6 
FRICTION ANGLE(degrees): 21 9 9.1 

QOOS38 OBSERVATIONS: 
Partia was observed at  all normal loads. 

See F I S 0  9 0 0 2  

Precision Geosynthetic Laboratories 
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TABLE 14 
C e  E T C O  

PROJECT: FLOUR DANIEL FERNALD 
4 9 4 1  

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
(PGL Job No. GO20007 ) 

QC'd by: $?h I 

2 -Mar-02 

TEST CONFIGURATION 14 
.............................. ................................ ............................... Top..B~~.:.:.:.::.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.: ............................... .............................. .......................................................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I Internal Shear BENTOMAT ST R#252 L#200202LO, C#739741 

~ ~~ ~ 

TEST CONDITIONS: 
SAMPLE PREPARATION: 
1. Speamen were cut along machine direction to 20" x 20". 
2. The G C L  specimens were constrained between two wooden boards with mending plates. The ends of each 

were then sandwiched between a second wooden substrate with mending plate. 
3. Initial moisture content of the GCL was 16.4%. 
HYDRATION: 
1. GCL spedmens were hydmted for 7 days Q 432 psf. 

CONSOUDATION: 
1. GCL specimen was consolidated under drained condition for 48 hrs @ normal load before shearing. 

SHEAR TEST: 
I. Shear test was conducted Q 0.004 mctdmin. 
2. Sheared @ minimum 2.0 inch horizontal displacement 
3. The test specimens were sheared in drained condiin.  
4. Test were performed in general accordance with ASTM D6243-98 

using Bra inaMlman LG-112 Direct Shear machine with effective area of 12 in X 12 in. 

TEST RESULTS: 

PEAK STRENGTH 2 

FINAL MC SHEAR PEAK 
Normal Stress (GCL) STRESS SECANT ANGLE 
@si) @sf) PW wl (degrees) 

5 720 106.7 1345 62 
20 2880 93.2 2464 41 
45 6480 86.7 3828 31 

COHESION (psf): 1115 
COEFFICIENT OF FRICTION: 0.43 
FRICTION ANGLE(degrees): 23.1 

" DISPLACEMENT STRENGTH 

SHEAR 2 DISPLACEMENT 
STRESS SECANT ANGLE 

@sf) (degrees) 

820 49 
1390 26 
2020 17 

721 
0.20 
11.6 

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

OBSERVATIONS: 
00054a 
I S 0  9 0 0 2  
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p , f -5 ,;\ 
TABLE J5J 

CLIENT CETCO 
PROJECT Fluor Daniel Fernald 

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
PGL Job No. GO20007 

.i 

4 9 4 1  

Qc(d by: 6 
21-Mar-02 

~~ 

TEST CONFIGURATION # 15A 
............................................................... .............................. ................................ ................................ T~~~~:.:.:.:.:.:.:.:.:.:.:.:.:.:-:.:.:.:.:.:.:.:.:.:.:.:.:-:.:.:.: ................................ ................................ ........................................................................... 

~ 

GCL Bentomat ST W 1 0  L92o0203LO (Woven Slde) I C#73973 I 
TexttoedHDPERpi03114239 I GW41aS I 

TEST CONDITIONS: 
SAMPLE PREPARATION: 
1. Specimen were cut along machine direction to 14" x 18". 
2 The w e n  side of the GCL is in contact with the tktured HDPE , and the non- woven side is in contact with a 

3. The textured HDPE is damped at the bottom box with sand layer underneath. 
4. Initial moisture content of the GCL was 15.13%. 

HYDRATION: 
1. GCL specimens were hydrated for 7 days Q 432psf. 

1. Each set of specimen was consolidated under drained condition for 48hrs Q normal load before shearing. 
SHEARTEST: 
1. Sheartestwasconducted @ 0.004 idmin .  
2. Sheared @J minimum 2 0  inch horizontal displacement 
3. The test specimens were sheared in drained condition. 
4. Test were performed in general accordance with ASTM D6243-98 

wooden board with mending plates. 

@ CONSOLIDATION: 

using Bm*nard-tGlrnan LG-112 Direct Shear machine with effective area of 12 in X 12 in. 

TEST RESULTS: 
PEAKSTRENGTH 2 0  " DISPLACEMENT STRENGTH 

FINAL MC SHEAR PEAK SHEAR 2 0 '  DwLAcEAIIENl 
Normalstress (=L) STRESS SECANTANGLE STRESS SECANT ANGLE 

@si) (psf) v4 - @s9 - (degrees) - m (degrees) -- 

5.00 720 11 8.9 548 37 450 
20.00 2880 96.9 1359 25 897 
45.00 6480 84.9. 2406 24 1384 

COHESION (psf): .365 
COEFFICIENT OF FRICTION: 0.32 
FRiCTlON ANGLE(degrees): 17.7 

32 
17 
12 

375 

008544 
0.16 
9.1 

I S 0  9 0 0 2  
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TABLE 
CLIENT CETCO 

PROJECT Fluor Daniel Femald 

INTERFACE SHEAR TEST RESULT(ASTM D 6243) 
PGL Job No. GO20007 

i 

4 9 411 

0 
QC'd by: 6' 

'' 21-Mar-02 

TEST CONFIGURATION # 15A 
............................... ............................................................... ................................ ~~~~~:.:-:.:.:':.:.:.:.:.:.:.:.:.:.:.:.:.~:.:.:.:.:.:':.:.~:.:.:' ................................ ............................... ............................................................................................................. 

I 
I GCL Bentomat ST Mi0 L1czOO203LO (Woven Side) I C#739n I 
I T ~ H D P E W n 0 3 1 1 4 2 3 9  I W74.105 
::.:.:.:.:.:.:.:.:.:.:.:-:.:.:':.:.:.:.:.:.:.:.:.:.:.:.:. ..................................................................................... ........................... -~~~:~~:.:.:-:-:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:*:.:.:.~:.:.:. .......................................................................................................................... 

OBSERVATIONS: 
See Figure #I and #2 
At Wncmd bad, therewas no stretchhgofthe GCL At mi, and 45psl normalkad, 
GCI stretched for about 0.5 - 0.75'. 

- 

Precision Geosynthetic Laboratories 
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TABLE 15 -- 
CLIENT: CETCO 

PROJECT: FLOUR DANIEL FERNALD 

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
(PGL Job No. GO20007 ) 

QC'd by 

TEST CONFIGURATION 15 

Internal Shear BENTOMAT ST R#210 L#200202LO, C#73973 

TEST CONDITIONS: 
SAMPLE PREPARATION: 
1. Specimen were cut along machine direction to 20" x 20". 
2 The GCL specimens were constrained between two wooden boards with mending plates. The ends of each 

were then sandwiched between a second wooden substrate with mending plate. 
3. Initial moisture content of the GCL was 18.3%. 
HYDRATION 
I. GCL specimens were hydrated for 7 days @ 432 psf. 

CONSOUDATION: 

1. G U  specimen was consolidated under drained condition for 48 hrs Q normal load before shearing. 
SHEAR TEST: 
1. Shear test was conducted @ - 0.004 inchlmin. 
2. Sheared @I minimum 2.0 inch horizontal displacement 
3. The test specimens were sheared in drained condition. 
4. Test were performed in general accordance with ASTM D6243-98 

using Brainard-Kilman LG112 Direct Shear machine with effective area of 12 in X 12 in. 

TEST RESULTS: 
PEAK STRENGTH 2 " DISPLACEMENT STRENGTH 

FINAL MC SHEAR PEAK SHEAR 2 "  DISPLACEMENT 
STRESS SECANTANGLE STRESS SECANT ANGLE Normal Stress ( G W  

@si) @sf) PA) @sf) (degrees) @sf) (degrees) 
- 

5 720 
20 2880 
45 6480 

lm.19 1935 
70.87 . 2904 
66.9 4258 

- 

70 
45 
33 

978 
1455 
1 706 

54 
27 
15 

COHESION @s9: 1687 974 
COEFFICIENT OF FRICTION: 0.40 0.12 
FRICTION ANGLE(degrees): 21.8 6.9 

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

dpOOS48 
I S 0  9 0 0 2  s was observed at all normal loads. 

Precision Geosyntheti c Laboratories 
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TABLE%. 
CLIENT: CETCO 

4 9 4 1  
PROJECT: FLOUR DANIEL FERNALD 

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
(PGL Job No. GO20007 ) 

* 

QC'd b y .  L . 

TEST CONFIGURATION 46 

Internal Shear BENTOMAT ST W 6 2  L#200202LO, a 7 3 9 5 4  

TEST CONDITIONS: 
SAMPLE PREPARATION: 
I. Specimen were cut along machine direction to 20" x 20". 
2 The GCL specimens were constrained between two wooden boards with mending plates. The ends of each 

were then sandwiched between a second wooden substrate with mending plate. 
3. Initial moisture content of the GCL was 17.6%. 
HYDRATION: 
1. GCL specimens were hydrated for 7 days Q 432 psf. 

CONSOLIDATION: 
I. GCL specimen was consolidated under drained condition f o r  48 hrs Q normal load before shearing. 

SHEAR TEST: 
1. Shear test was conducted @ - 0.004 inch/rnin. 
2. Sheared Q minimum 2.0 inch horizontal displacement. 
3. The test specimens were sheared in drained condition. 
4. Test were performed in general accordance with ASTM 06243-98 

using Brainard-Kilman L G I  12 Direct Shear machine with effedive area of 12 in X 12 in. 

TEST RESULTS: 

PEAK STRENGTH. 2 " DISPLACEMENT STRENGTH 

FINAL MC SHEAR PEAK SHEAR 2 "  DISPLACEMENT 
NormalStress (GCL) STRESS SECANTANGLE STRESS SECANT ANGLE 
@si) 0 (%I @st) (degrees) @N (degrees) 

5 720 88.3 1977 70 1159 
20 2880 91.8 2093 36 894 
45 6480 74.9 3796 30 2029 

58 
17 
17 

COHESION (psf): 1507 797 

FRlCTlON ANGLE(degrees): 18.4 9.5 . 

COEFFICIENT OF FRICTION: 0.33 0.17 

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

OBSERVATIONS: 
See Fuure ##I and #E 
Partial pull out of threads was observed at normal loads. 
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TABLE E A  
CLIENT: CETCO 

4941 
PROJECT: Fluor Daniel Femald 

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
. .  

.. PGL Job No. GO20007 

QC'd by: * 
Feb. 11,2002 

TEST CONFIGURATION # 17A 
............................... ............................... FQ~~X:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:. ................................ ............................... ............................... .......................................................................... 

GCL Bentomat ST WHIT  L#200203LO (Woven Side) I W3953 I 
Textured HDPE R#l03114203 I M74090 I 

TEST CONDITIONS: 
SAMPLE PREPARATION: 
I .  Specimen were cut along machine direction to 14" x 18". 
2. The woven side of the GCL is in contact with the textured HDPE , and the now woven side is in contact with a 

wooden board with mending plates. 
' 3. The textured HDPE is clamped at the bottom box with sand layer underneath. 

4. Initial moisture content of the GCL was 10.3%. 
HYDRATION: 
I. GCL specimens were hydrated for 7 days @ 432psf. 

CONSOUDATION 
I. Each set of specimen was consolidated under drained condition for 48hrs @I normal load before shearing. 

SHEAR TEST 
1. Shear test was conducted @I 0.004 
2. Sheared @ minimum 2.0 inch ho&ontal displacement. 
3. The test specimens were sheared in drained condition. 
4. Test were performed in general accordance with ASlM D6243-98 

in/ min. 

using Brainarbffilman LG112 Direct Shear machine with effective area of 12 in X 12 in. 

TEST RESULTS: 

PEAK STRENGTH 2.0 " DISPLACEMENT STRENGTH 

FINAL MC SHEAR PEAK SHEAR 2 0  " DISPLACEMENT 
Normal Stress (GCL) STRESS SECANT ANGLE STRESS SECANT ANGLE 

(degrees) @sf) - - (degrees) _ _  - - - _ _  - - - - - -- 0 
- @si) (Pa (%I 

5.00 720 130.95 456 32 414 30 
20.00 2880 125.73 1372 * 25 1063 20 
45.00 6480 90.36 21 64 18 1289 11 

~ ._ - - _ _  _ .  - _ _  - 

COHESION (psf): 360.6 442.14 
COEFFICIENT OF FRICTION 0.29 0.1 4 
FRICTION ANGLE(degrees): 16.1 8.1 

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

Precision Geosynthetic Laboratories 



TABLE L A  
CLIENT: CETCO 

PROJECT: Fluor Daniel Fernald 
4 9 4 1  

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
PGL Job No. GO20007 

QC'd by: 
Fe .11,2002 

TEST CONFIGURATION # 17A 
............................... ................................ ............................... .................................................................... ............................. .......................................................................... ............................... ............................... 

GCL Bentomat ST Wnl7 Un00203LO (Woven Side) I C#73953 1 
Textured HDPE R#103114203 I C#74090 I 

OBSERVATIONS: 
See Figure #I and #2 
At Spsi normal load, there was no sketching of the GCL At 2Opsi, and 45 psi normal load, 
GCI stretched for about 0.75 - 1 ". 

Precision Geosynthetic Laboratories 
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TABLE 17 
CLIENT: CETCO 

PROJECT: Flour DaHiel Femald 
9 .  

~ 3 i .  i 
INTERFACE SHEAR TEST RESULT#!kfM D 6243) 

PGL Job No. G020@$ I_ t i 

4 9 4 1  
. .  

0 
QC'd by: 

21-Jan-02 

TEST CONFIGURATION # 17 
............................... ................................ ............................... ................................ .T~:~:u~:::::::::::::::::::::::::::::::::::::::::~:::~:::::::::::::: ................................ ............................... ........................................................................... 

Bentomat ST Iw.117 LB 200202L0, W 9 5 3  I 
Internal shear I 

..................................................................................... ............................ ..................................... :.. .......................... ............................ ........................... .~~~:~~:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.~:.:.~:.:.:.:.:.:.:-:.:.:.:.:.:.:.:.:.: .................................................................................... 

TEST CONDITIONS: 
SAMPLE PREPARATION: 
1. Specimen were cut along machine direction to 14" x 18". 
2 The GCL specimens were constrained between two wooden boardswith mending plates. The ends of each 

3. Initial moisture content of the GCL was 16.9%. 
HYDRATION: 
1. G C L  specimens were hydrated for 7 days @ 432psf. 

CONSOLIDATION: *. . 
1. Each set of specimen was consolidated under drained condition for 48hrs @ normal load before shearing. 

1. Shear test was q d u d e d  @ 0.004 
2. Sheared @ minimum 2.0 inch horizontal displacement 
3. The test specimens were sheared in drained condition. 
4. Test were performed in general accordance with ASTM D6243-98 

were then sandwiched between a second wooden substrate with mending plates. 

( 2  

@ SHEARTEST: 
in/ min. 

using Brainard-Kilman LG-112 Direct Shear machine with effective area of 12 in X 12 in. 

TFST RESULTS: 
:\ 

PEAKSTRENGTH 2 0  " DISPLACEMENT STRENGTH 

FINAL MC SHEAR PEAK SHEAR 2.0' MSPlACrnENT 
Notmdstress (-1 STRESS SECANTANGLE STRESS SECANl.ANGLE 

@SI 0 0 @st) (degrees) 0 (degrees) 

- 5.00 720 107.5 1482 6 4 -  -889 51 
20.00 2880 98.8 3325 49 2241 38 
45.00 6480 80.7 3720 30 21 98 19 

ds was observed at all normal loads. 

Precision Geosynthetic Laboratories 

COHESION (psf): 1632 1094.4 
COEFFICIENT OF FRICTION: 0.36 0.20 
FRICTION ANGLE(degrees): 19.8 11.5 

NOTE: The friction angles and cohesion results given here are based on mathematically determined best fd line. 
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4 9 44  
TABLE a 
CLIENT: CETCO i'. . DLpllply 

&d 
PROJECT Fluor Daniel Femaid 

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
4 PGL Job No. GO20139 

p,. _= 
*. : -7 OtwS 'QC'd b y  z:!'.' 4100 

28-May42 

TEST CONFIGURATION # I O  
............................... ............................... ............................... ............................... .~:.B~~:-:.::.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:,:.>:.:.:.:.:.:. ............................... .................................................................. .......................................................................... 
I 

GCL Bentomat ST R#241 (Woven Side) I cW4682 I 
Textured HDPE R#IO3114910 I cW4500 I ~ ~~ .................................................................................... .......................... ........................... ::: . ...> :.:.:.:.:.:.:.:.:.:.:.:.>:.:.:.:.:.:.:.:.:.:.:.:~R~~f~~~~:~:~:~:f:~:~:~:~:~:~:~:~~:f:~:~:~:~:f~~:~~~:~:~:~:~:~:~~:~:~:~:~:~:~ 

GCI stretched for about 1 .O - 1.5". 



4 9 4 1  
TABLE a 

CLIENT: CETCO .': PROJECT: Fluor Daniel Femald ipd 

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
PGL Job No. GO20139 t 

wms QC'd by: 7, 4mo 

28-May42 
~ ~~ 

TEST CONflGURATlOM # 10 

GCL Bentomat ST wc241 (Woven Side) I C#74682 I 
Textured HDPE RM03114910 I w74500 I 

TEST CONDITIONS: 
SAMPLE PREPARATION: 
1. Specimen were cut along machine direction to 14' x 18'. 
2. The woven side of the GCL is in contact with the textured HDPE , and the n o s  woven side is in contact with a 

3. The textured HDPE is damped at the bottom box with sand layer underneath. 
4. Initial moisture content of the GCL was 13.98%. 

HYDRATION: 
1. GCL specimens were hydrated for 7 days @ 432psf. 

CONSOLIDATION: 
1. Each set of specimen was consolidated under drained condition for 48hrs @ nom1 load before shearing. 

SHEAR TEST: 
1. Shear test was conducted @ 0.004 
2 Sheared @ minimum 2.0 inch horizontal displacement. 
3. The test specimens were sheared in drained condition. 
4. Test were performed in general accordance with ASTM D6243-98 

wooden board with mending plates. 

in/ min. 

using BrainardXilman L G l l 2  Direct Shear machine with effective area of 12 in X 12 in. 
~~~~ ~ 

TEST RESULTS: 
PEAK STRENGTH 2.0 DISPLACEMENT STRENGTH 

FINAL MC SHEAR PEAK SHEAR 20" DlSPLACENlENT 
NormalSbess (GCL) STRESS SECANTANGLE STRESS SECANT ANGLE 

@SO @sf) (W ( P a  (degrees) @sf) (degrees) 

29 
17 

5.00 720 121.9 469 33 400 
20.00 2880- 103.6 1281 -~ 24 - 905 
45.00 6480 105.7 2368 20 1465 13 

_ _  

COHESION (psf): 274 
COEFFICIENT OF FRICTION: 0.33 
FRICTION ANGLE(degrees): 18.1 

31 2 
0.18 
10.3 

NOTE- The friction angles and cohesion res& giv& here are based on mathematically determined best fit line. 

OBSERVATIONS: 
See Figure # l  and #2 
At 5psi normal load, there was no stretching of the GCL At 20psi, and 45 psi normal load, 

080574 
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TABLE 9 
CLIENT: C E T O  

PROJEcf: Fluor Daniel Fernaid 

oCLBentOmetST~(w0wnSWe) f c w w  . . 

TexluredtiDPEczpiO31s1899 I c#?ws 
..................................................................................... ............................ I 

INTERFACE SHEAR TEST RESULT (ASTM D 6245) 
PGL Job No. GO20139 

P -  3 

4 9 4d 

QC'd by: -& 
20-May42 

TESTCONflGURATiON # 9 

See Fgure #I and #2 
At 5psi nomat foad, there was no stretdiiing of the GCL At 20psi. and 45 psi normal bad, 
GCI stretched for about 0.5 - 0.75.. 

i 

Precision GeoSynthetic Laboratories 



t )  h j , :  
TABLE 9 

CLIENT: CETCO 

4.9 44 

PROJECT: Fluor Daniel Fernald 

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
PGL Job No. GO20139 

QC'd 

TEST CONFlGURATiON # 9 
............................... ............................... ~~:3:~~:::.:.:.~:.:.:.~.:.:.~:.:.~:.~~:.:.~.:.:.:.:.:.:.:.:.:.:. ................................ ............................... .............................. .......................................................................... ................................ ............................... 

~ ~ ~ 

I GCL Bentomat ST R#283 (Woven Side) I C#74683 I 
I Textured HDPE WO3114899 I C#74499 I ................................................................................... ............................ ...................................... ....................................................... ~!TT~iS~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 1 

TEST CONDITIONS: 
SAMPLE PREPARATION: 
1. Specimen were cut along machine direction to 14" x 18". 
2. The woven side of the GCL is in contact with the textured HDPE , and the now woven side is in contact with a 

3. The textured HDPE is clamped at the bottom box with sand layer underneath. 
4. Initial moisture content of the GCL was 13.98%. 

HYDRATION: 
I. GCL specimens were hydrated for 7 days @ 432psf. 

CONSOLIDATION: 
1. Each set of specimen was consolidated under drained condition for 48hrs @ normal load before shearing. 

SHEAR TEST: 
7. Shear test was conducted @ 0.004 
2. Sheared @ minimum 2.0 inch horizontal displacement. 
3. The test specimens were sheared in drained condition. 
4. Test were perfoned in general accordance with ASTM D6243-98 

wooden board with mending plates. 

in/ rnin. 

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 

Nonnal Stress 

(psi) (Psf) 

_ _  --5.00 720 
20.00 2880 
45.00 6480 

FINAL MC SHEAR 
(GCL) STRESS 
F) @fl 

111.42 - 449 
90.87 1451 
74.39 2496 

COHESION (ps9: 
COEFFICIENT OF FRICTION: 
FRICTION ANGLE(degrees): 

PEAK SHEAR 2.0" DISPLACEMENT 
SECANT ANGLE STRESS SECANT ANGLE 
(degrees) @s9 (degrees) 

32 ' .-. 392 29 
27 985 19 
21 1569 14 

293.6 
0.35 
19.2 

310 
0.20 
11.3 

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

OBSERVATIONS: 
See Figure #I and #2 
At 5psi normal load, there was no stretching of the GCL At 2Opsi, and 45 psi normal load, 
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TABLE 8 
CLIENT: CETCO 

PROJECT: Fluor Daniel Femald p g  db Ra. .. 
o+Q 
d 

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
PGL Job No. GO20139 

6AQWSU 
osrm 
am 

z= .f- 
QC'd b e  -' 

13-May42 

4 

~ 

TEST CONFIGURATION # 8 

GCL Bentomat ST RiY332 ( Woven Side) I -4684 I 
~ e x t u d  HOPE M O ~ I I ~ S  I Cwma I .................................................................................... 

........................................................ BQI~~:w9~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ............................. ......................................... 

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

~ ~ ~~ 

TEST CONDITIONS: 
SAMPLE PREPARATION: 
1. Specimen were cut along machine direction to 14' x 18". 
2 The woven side of the GCL is in contact with the textured HDPE , and the n o k  woven side is in contad with a 

3. The textured HDPE is clamped at the bottom box with sand layer underneath. 
4. Initial moisture content of the GCL was 16.31 %. 

HYDRATION: 
1. GCL specimens were hydrated for 7 days @ 432psf. 

CONSOLIDATION: 
1. Each set of specimen was consolidated under drained condition for 48hrs @ normal load before shearing. 

SHEAR TEST: 
1. Shear test was conducted @ 0.004 
2 Sheared @ minimum 2 0  inch horizontal displacement, 
3. The test specimens were sheared in drained condition. 
4. Test were performed in general accordance with ASTM D6243-98 

wooden board with mending plates. 

id min. 

using BrainardXilman LG-112 Direct Shear machine with effective area of 12 in X 12 in. 

. . .  
i .  ... 

,: . i . . .  
: .. 

. .  . .  
. . .  

TEST RESULTS: 
PEAK STRENGTH 2.0 " DISPLACEMENT STRENGTH 

FINAL MC SHEAR PEAK SHEAR 2 0 "  MSPLACEMENT 
Normal Stress (GCL) STRESS SECANTANGLE STRESS SECANT ANGLE 

@si) (Psf) (%I @s9 (degrees) @st) (degrees) 

5.00 720 117.9 420 30 320 24 
20.00 2880 1 12.60 1249 23 896 17 
45.00 6480 115.7 2607 22 1495 13 

COHESION (psf): 150.4 
COEFFICIENT OF FRICTION: 0.38 
FRICTION ANGLE(degrees): 20.8 

231.14 
0.20 
11.3 

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

OBSERVATIONS: 
See Fgure #1 and #2 
At Spsi normal load, there was no stretching of the GCL. At 2Opsi, and 45 psi normal load, 

000581 



4 941 

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

........... 

\ 

.... -. ... 

- 
0 0 0 0 0  0 
0 0  0 0 0  m o m  c v c v  T- 

% rn 
‘CI 

b 

.: 
., . ,  

. <::. 

. . . . .  . .  . ~ .  :. . . . .  
. . , ..:: ..:;.. ..I . . ...... . . .  . . . . . .  .... 
. . : .  . . . ; .. 

... . .  

. . .  . .  

0 
0 
0 
r 

... - . - ............ ._ ..... 

0 



4 9 441 

I- 
v) 

a a 

0 
0 
v) 
F 

0 
0 
0 
F 

I ' 0  
0 

. .  808583 



TABLE 1 
CUENT: CETCO 

GCL Bentomat ST M 1 6  (woven Side) I W74687 1 
Textured HDPE WnO3114877 I C#744!l7 

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

PROJECT: Fluor Daniel Femald 

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
PGL Job No. GO20139 f 

.. 
. I  

4 9 4.1 

QC'd by: 
7-May42 

~~ ~~ ~ 

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

. . . . .  - 

GCI stretched for about 0.75 - 1 .. 



TABLE 1 
CLIENT: CETCO 4 9 4<1 

PROJECT: Fluor Daniel Fernald 
Iy 

e INTERFACE SHEAR TEST RESULT (ASTM D 6243) 

Dyu 

T PGL Job No. GO20139 

QC'd be 
7-May-02 

TEST CONFIGURATION # 7 
............................... . . . . . ' . ' . " . . " " . ' . . . . . . ' . . . . . ~ . -B '~x ' .  ............................... ............................. ............................... ............................... .......................................................................... ................................ ............................... .................................................................. 

GCL Bentomat ST W516 (Woven Side) I C#74687 

Textured HDPE RiH03114877 I M74497 

I 
I 

TEST CONDITIONS: 
SAMPLE PREPARATION: 
1. Specimen were cut along machine direction to 14" x 18". 
2. The woven side of the GCL is in contact with the textured HDPE , and the non- woven side is in contact with a 

3. The textured HDPE is clamped at the bottom box with sand layer underneath. 
4. Initial moisture content of the GCL was 12.93%. 

1. GCL specimens were hydrated for 7 days @ 432psf. 
CONSOLIDATION: 
I. Each set of specimen was consolidated under drained condiion for 48hrs @ normal load before shearing. 

SHEARTEST: 
1. Shear test was conducted @ 0.004 
2. Sheared @ minimum 2.0 inch horizontal displacement. 
3. The test specimens were sheared in drained condition. 
4. Test were performed in general accordance with ASTM D6243-98 

wooden board with mending plates. 

HyDwnoN: 

in/ min. 

using BrainardXilman L E 1  12 Direct Shear machine with effedive area of 12 in X 12 in. 
~ ~~ 

TEST RESULTS: 

PEAK STRENGTH 2 0  " DISPLACEMENT STRENGTH 

FINAL MC SHEAR PEAK SHEAR 2.0 " DISPLACEMENT 
Normal Stress (GCL). STRESS SECANTANGLE STRESS SECANT ANGLE 

@si) @sf) ("/.I @sf) (degrees) @sf) (degrw 

5.00 720 129.6 509 35 402 29 
20.00 2880 106.7 1287 24 905 17 
45.00 6480 98.9 2348 20 1430 12 

COHESION (ps9: 317 324 
COEFFICIENT OF FRICTION: 0.32 0.18 
FRICTION ANGLE(degrees): 17.6 9.9 

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

OBSERVATIONS: 
See Figure #l and #2 
At 5psi normal load, there was no stretching of the GCL At 20psi. and 45 psi normal load, 

000585 
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- TABLE 5 
CLIENT: CETCO 

GCL Bentomat ST R#425 (Woven Side) I W74685 

Textured HDPE R#NJ3114866 I C#74496 

1 
I .................................................................................... go~~~a~~:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.~:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.: ...................................... ................................................. ................................. ...................................... 

PROJECT: Fluor Daniel Femald 

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
? PGL Job No. GO20139 

QC'd by: - 
2-May-02 

TEST CONFIGURATION # 6 
............................... ............................... ............................... ............................... .~~3Box:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ................................................................. .......................................................................... 

GCI stretched for about 0.75 - 1 O. 



- TABLE 
CLIENT: CETCO 

d-, 

4 9 4.1 

GCL Bentomat ST W 2 5  (Woven Side) I W74685 

Textured HDPE RM03114866 I C#74496 

I 
I .................................................................................... ............................ ...................................... ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::ao~~~.:$~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

PROJECT: Fluor Daniel Femald 

rp4 
.A M 

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
PGL Job No. GO20139 

QC'd by: 
2-May42 

TEST CONFIGURATION # 6 
............................... ............................. ................................ ............................... ............................... .......... ............................... ..................... ~~~~~~.i.:-:.:.:.:.:.:.:.:.~:.:.:.:.:.:.:.:.:.:.:.:.:.:.:-:.:.:.1 .......................................................................... 

TEST CONDITIONS: 
SAMPLE PREPARATION: 
1. Specimen were cut along machine direction to 14" x 18". 
2. The woven side of the GCL is in contact with the textured HDPE , and the non- woven side is in contact with a 

3. The textured HDPE is clamped at the bottom box with sand layer underneath. 
4. Initial moisture content of the GCL was 15.71%. 
HYDRATION: 
1. GCL specimens were hydrated for 7 days @ 432psf. 

CONSOLIDATION: 
1. Each set of specimen was consolidated under drained condition for 48hrs @ normal load before shearing. 
SHEAR TEST: 
1. Shear test was conducted @ 0.004 
2. Sheared @ minimum 2.0 inch horizontal displacement. 
3. The test specimens were sheared in drained condition. 
4. Test were performed in general accordance with ASTM 06243-98 

wooden board with mending plates. 

in/ min. 

using Brainard-ffilman LG-112 Direct Shear machine with effective area of 12 in X 12 in. 

TEST RESULTS: 
PEAK STRENGTH 2.0 " DISPLACEMENT STRENGTH 

FINAL MC SHEAR 
Normal Stress (GCL) STRESS 

@SO @st) (%I (ps9 
5.00 720 126.7 453 
20.00 2880 100.7 1279 
45.00 6480 102.5 2452 

COHESION (psf): 
COEFFICIENT OF FRICTION: 
FRICTION ANGLE(degrees): 

PE'AK 
SECANT ANGLE 

(degrees) 
32 
24 
21 

235.9 
0.34 
19.0 

SHEAR 2 0 "  DISPLACEMENT 
STRESS SECANT ANGLE 

(PSf) (degrees) 

375 28 
884 17 
1554 13 

256 
0.20 
11.5 

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

OBSERVATIONS: 
See Figure #l and #2 
At Spsi normal load, there was no stretching of the GCL At 2Opsi, and 45 psi normal load, 
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TABLE 3 
c u m  CETCO 

PROJECT: Fluor Daniel Femald 

4 9 4 1  

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
PGL Job No. GO20139 

: 

QC'd by 
29-Apr-02 

TEST CONFIGURATION # 5 
............................... .............................. ................................ ................................ 
........................................................................... I ................................ ............................... ~~~:::::::::::::::::::::::::::::::::::::::~:::::::~::::::::::~ 

I Ga. Bentanat ST -6 (woven Side) I -4686 I 
1 

OBSERVATIONS: 
See Figure #l and #2 
At Spsi nom1 load, there was no stretching of the GCL At 2Opsi, and 45 psi normal load, 
GCI stretched for about 0.75 - 1". 

Precision Geosynthetic Laboratones 

000592 
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TABLE 5 
CUENT CETCO 
-- 

PROJECT Fluor Daniel Femald 

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
PGL Job No. GO20139 ' 

4 9 4 1  

QC'd by: $% 
29-Apr-02 

TEST CONFIGURATION # 5 
................................ ............................... ....................................................... ................................ ................................ .............................. ................................ .............................. .......................................................................... 

~~ 

GCL Bentomat ST w 7 s  (woven Side) I cp171686 I 
Te~h~edHDPER#lO3114857 I I 

TEST CONDITIONS: 
SAMPLE PREPARATION: 
1. Specimen were cut along machine direction to 14" x 18". 
2 The woven side of the GCL is in contact with the t a r e d  HDPE , and the now woven side is in Contact with a 

3. The textured HDPE is damped at the bottom box with sand layer underneath. 
4. Initial moisture content of the GCL was 12.33%. 
HYDRATION: 
1. GCL specimens were hydrated for 7 days @ 432psf. 

CONSOLIDATION: 
1. Each set of specimen was consolidated under drained condition for 48hrs @ nom1 load before shearing. 

SHEAR TEST: 
1. Shear test was conducted @ 0.004 
2. Sheered @ minimum 2.0 inch horizontal displacement 
3. The test specimens were sheared in drained condition. 
4. Test were performed in general accordance with ASTM 06243-98 

WDOden board with mending ptates. 

in/ min. 

using BrainardXilman LG-112 Direct Shear machine with effective area o f  12 in X 12 in. 

. . .  ........ e ... .: :.;;, .... ; : .. , 
. .  :., r'. ..... .: . 
. .  

. .  

TEST RESULTS: 

PEAK STRENGTH 20 " DSPIACEMEMSTRENGTH 

FINN. MC SHEAR PEAK SHEAR 2.0" MSPIACEMENT 
Normalstress (-1 STRESS SECANTANGLE STRESS SECANT ANGLE 

w @ s f )  r4 @st) (degrees) @sf) (degrees) 

5.00 720 11728 376 28 303 \ 2 3  
20.00 2880 95.69 1336 25 1000 ' 19 
45.00 6480 90.1 3 2550 21 1582 14 

COHESION (psf): 166.3 236 
COEFFICIENT OF FRICTION: 0.37 0.22 
FRlCTlON ANGLE(degrees): 20.5 12.2 

and cohesion results given here are based on mathematically determined best fit line. 

I S 0  9 0 0 2  

Precision Geosynthetic Laboratories 
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-- TABLE 4 
CLIENT: CETCO 

PROJECT: Fluor Daniel Femald 

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
< PGL Job No. GO20139 

4941, 

QCM by: & 
' '22-Apr-02 

TEST CONFIGURATION # 4 
............................... ............................... ................................ ................................ I ................................ ............................... ~~~~:::::::::::::::::::::::::::::::::~ ........................................................................... 

I GCLBMtomatSTR#662(WovenSlde) I C#74689 I 
TextwedHDPER#lO31u&45 I -4494 I 

..................................................................................... ............................. ............................ Bo~~:~~:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.~:.~~:.:.:.:. 4- .................................................. .................................................... ...................................... ] 

OBSERVATIONS: 
See Figure #l and #2 
At Spsi normal load, there was no stretching of the GCL At 2Opsi, and 45 psi normal load, 
GCI stretched for about 0.75 - 1". 

... 

Precision Geosynthetic Laboratories 
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TABLE 4 
CLIENT: CETCO 
-- 

4 9 4.1 PROJECT: Fluor Daniel Femald 

0 INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
PGL Job No. GO20139 

Qd'd by: 

~~ 

GCL Bentomat ST M62 (Woven Side) I -4689 

,- TextutedHDPEM03ll4846 I CW4494 I 

TEST CONFIGURATION # 4 
............................... ............................... ................................ ............................... ................................ ................................ I .  ........................................................................... .............................. ............................................................... 

TEST CONDITIONS: 
SAMPLE PREPARATION: 
1. Specimen were cut along machine direction to 14" x 18". 
2. The w e n  side of the GCL is in contact with the textured HDPE , and the non- w e n  side is in contact with a 

3. The textured HDPE is damped at the bottom box with sand layer underneath. 
4. Initial moisture content of the GCL was 1233%. 
HYDRATION: 
1. GCL specimens were hydrated for 7 days @ 432psf. 

CONSOUDATION: 
1. Each set of specimen was consolidated under drained condition for 48hrs @ normal load before shearing. 

SHEARTESR 
1. Shear test was conducted @ 0.004 
2. Sheared @ minimum 2.0 inch horizontal displacement. 
3. The test specimens were sheared in drained condition. 
4. Test were performed in general accordance with ASTh4 D6243-98 

WDOden board with mending plates. 

in/ min. 

using Bm*nard-Kilman L G I  12 Direct Shear machine with effective area of 12 in X 12 in. 

TEST RESULTS: 

PEAK STRENGTH 2.0 " DISPLACEMENT STRENGTH 

Normaistress 

m @ 4  
5.00 720 

20.00 2880 
45.00 6480 

FINAL MC SHEAR PEAK SHEAR 2.0 DEPLACEMENT 
(=L) STRESS SECANTANGLE STRESS SECANTANGLE 

0 (psf) (degrees) @sf) (degreet) 
138.1 529 36 423 
95.69 1385 26 1003 
90.1 3 2548 21 1628 

COHESION (psf): 319 
COEFFICIENT OF FRICTION: 0.35 
FfUCTlON ANGLE(degrees): 19.2 

30 
19 
14 

327 
0.21 
11.6 

a 
Precision Geosynthetic Laboratories 

080597 
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-.: .&+ 3 
W N T  CETCO 

PROJECT: Fluor Daniel Femald 

4 9 4 1  

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
PGL Job No. GO20139 

c 

QC'd by: Tfi 
16-Apr-02 

TEST CONFIGURATION # 3 
............................... ............................... 
................. ................................ ........................................................................... 
................................ ................................ ................................ .............. .~~:~~.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:-:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.: 

GcLBentomatslR#l88(wovenslde) I cp14681 I 
TexhuedHDPERlt103114834 I W4493 1 

..................................................................................... ............................ ...................................... 4-' ..................................................... ............................ ................................................................................. ..................................................... ] 
~~ ~ 

OBSERVATIONS: 
See Figure #l and #2 
At 5psi nomtal load, there was no stretching of the GCL At 2Opsi, and 45 psi normal load, 
GCI stretched for about 0.5 - 0.75. 

Precision Geosynthetic Laboratories 

.. .-- 
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-- TABLE 3 
CLIENT: CETCO 

PROJECT: Fluor Daniel Femald 

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
PGL Job No. GO20139 * 

7 4 9 4 1  

QC'd by fp 
16-Apr-02 

TEST CONFIGURATION # 3 
............................... ............................... : ................................ : : : : : : : ; : : : : : : : : : : : : : : : : : : : : : :.:~.:ox.::::::::::::::::::::::::::::::::::::::::::~~:::: .............................. ........................................................................... 

GCL Bentomat ST.RH88 (Woven Side) I W74681 I 
TexturedHDPEWH03114834 I -4493 I 

.................................................................................... ............................ ..................................... ................................................................................... ............................ ........................................................ B~~~:~~:.:.:.:.:.:.:.:.:.:.~~:.~~:.:.:.:.:.:.:.~:.:.:.:.:.:-:.:.:.:.:.:.:.:.: 

TEST CONDITIONS: 
SAMPLE PREPARATION: 
1. Specimen were cut along machine direction to 14" x 18". 
2. The w e n  side of the GCL is in contact with the textured HDPE , and the non- m e n  side is in contact with a 

3. The textured HDPE is damped at the bottwn box with sand layer underneath. 
4. Initial moisture content of the GCL was 14.78%. 
HYDRATION: 
1. GCL specimens were hydrated for 7 days Q 432psf. 

CONSOLIDATION: 
1. Each set of specimen was consolidated under drained condition for 48hrs @ normal load before shearing. 

SHEAR TEST: 
1. Shear test was conducted @ 0.004 
2 Sheared @ minimum 2.0 inch horizontal displacement 
3. The test specimens were sheared in drained condition. 
4. Test were performed in general accordance with ASTM D6243-98 

wooden board with mending plates. 

in/ min. 

using Bminard-Kilman LG-112 Direct Shear machine with effective area of 12 in X 12 in. 

TEST RESULTS: 
PEAK STRENGTH 2 0  " DISPLACEMENTSTRENGTH 

NCUlldstress 
(PSI Wl 
5.00 720 

20.00 2880 
45.00 6480 

FINAL MC SHEAR PEAK SHEAR 2.0 DISPLACEMENT 
(=L) STRESS SECANTANGLE STRESS SECANT ANGLE 
(%) @sf) (degrees) @sf) (dew=) 

108.21 478 34 383 ' 
1 12.80 1379 26 945 
11 4.68 2539 21 1576 

COHESION (psf): 275.3 
COEFFICIENT OF FRICTION: 0.35 
FRICTION ANGLE(degrees): 19.5 

28 
18 
14 

283 
0.20 
11.5 

Precision Geosynthetic Laboratories - 
000681 
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TABLE 2 
CLIENT: CETCO 

PROJECT Fluor Daniel Femald 

OCL Bentomat ST -9 (woven SkJe) I m&91 I 
TexturedxDPE~o31l4822 I a74492 

4 9 4 1  

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
PGL Job No. GO20139 

QC'd by: $p 
17-Apr-02 

TEST CONFIGURATION # 2 
............................... ........................... ................................ ................................ .............................................................. .~~~x:::::::.:.:.:":.:.:.:.:.:.:.:.:.:.:.:.~~:.:.:.~:.:.:.: ........................................................................................................... 

OBSERVATIONS: 
See Figure# and #2 
At Spsi normal load, there was no stretching of the GCL At 2Opsi, and 45 psi normal load, 
GCI stretched for about 0.5 - 0.75". 

Precision Geosynthetic Laboratories 
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TABLE 2 
CUENT: CETCO 

PROJECT: Fluor Daniel Femald 
4 9 411 

e INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
PGL Job No. GO20139 

TEST CONFIGURATION' # 2 

oclBentomatSTW1839(WovenSlde) I m4691 I 
T~HDPElWlO3114822  I -4492 

..................................................................................... ............................ ..................................... ............................. ............................ ............................ .Bo~~~~::.:-:.:.:-:.:.:.:.:.:.:-:-:.:.:.:.:.:.:.:.~:.:.:.:.:-:.:.:.:.:.:.:-:.:.:.: .................................................................................. 

TEST CONDITIONS: 
SAMPLE PREPAFUITION: 
1. Specimen were cut along machine direction to 14" x 18". 
2. The woven side of the GCL is in contad with the textured HDPE , and the non- w e n  side is in contact with a 

3. The textured HDPE is damped at the bottom box with sand layer underneath. 
4. Initial moisture content of the GCL was 13.98%. 
HYDRATION: 
1. GCL specimens were hydrated for 7 days @ 432psf. 

CONSOUDATION: 
I .  Each set of specimen ~ d s  consolidated under drained condition for 48hrs @ normal load before shearing. 

SHEAR TEST: 
1. Sheartestwas conducted @ 0.004 
2 Sheared Q minimum 2.0 inch horizontal displacement 
3. The test spedmens were sheared in drained condition. 
4. Test were performed in general accordance with ASTM 06243-98 

wooden board with mending plates. 

inlmin. 

using Brainard-Kilman LG-112 Direct Shear machine with effective area of 12 in X 12 in. 

TEST RESULTS: 
PEAKSTRENGTH 2 0  " DISPLACEMENTSTRENGTH 

FWK MC SHEAR PEAK SHEAR 2.0 " WsPlAcEMENT 
NormalStre+s (GCL) STRESS SECANT ANGLE STRESS SECAHTANGLE 
@ s i ) @ s f )  0 0 (degrees) @sf) (degrees) 

5.00 720 111.42 479 34 402 29 
20.00 2880 90.87 1425 26 963 18 
45.00 6480 74.39 2402 20 1504 13 

COHESION (psf): 335 
COEFFICIENT OF FRICTION: 0.33 
FRICllON ANGLE(degrees): 18.1 

328 
0.19 
10.6 

I S 0  9 0 0 2  
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TABLE I 
CUENT: CETCO 

PROJECT Fluor Femald 

lexhaedHDPERB/o31l4sl1 I c8;14491 I 
..................................................................................... 

4 9 4 1  

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
PGL Job No. GO20139 

QC'd by: A 
"r 5-Apr-02 

TEST CONFIGURATION # 1 

a 

Precision Geosynthetic Labomtones 



TABLE 1 
CLIENT: CETCO 
-I 

PROJECT: Fluor Femald 4 9 44 
INTERFACE SHEAR TEST RESULT (ASTM D 6243) 

r, PGL Job No. GO20139 

QC'd by: ?p 
is-Apr-02 

TEST CONFIGURATION # 1 
............................... ................................ ............................ .. ................................................... ............................... ............................... .......................................................................... ................................ .............................. 

B a - \ t o m a S l G C L ~  (WovenSlde) I CW4692 I 
T-HDPE RW03114811 I -4491 1 

TEST CONDITIONS: 
SAMPLE PREPARATION: 
1. Specimen were cut along machine direction to 14" x 18". 
2. The wven side of the GCL is in contact with the textured HDPE, and the n o w e n  side is in contact with 

3. The t a r e d  HDPE is damped at the bottom box with sand layer underneath. 
4. Initial moisture content of the  GCL was 15.72%. 

1. Each set of s p e c h e n  was hydmted for '/days @ 432psf 
CONSOUDATION: 
1. Each set of specimens w e  consolidated under drained condition for 48 hrs at normal load before shearing. 
SHEARTEST: 
1. Sheartest was conducted @ 0.004 
2. Sheared @ minimum 2 0  inch horizontal displacement 
3. The test specimens were sheared in drained condition. 
4. Test were performed in general accordance with ASTM 0624398 

wOOden board with mending plates. 

HyDwnoN: 

in/ min. 

using Bminard-Kilman LG-112 Direct Shear machine with effedhe area of 12 in X 12 in. 

TEST RESULTS: 
PEAK STRENGTH 20 DISPLACEMENTSTRENGTH 

FINAL MC SHEAR PEAK SHEAR 2 0  " DISPLACEMENT 
Normalstress (=L) STRESS SECANT ANGLE STRESS SECANT ANGLE 

mi') (psq r4 WfI (deg=w 0 (deg-1 

5.00 720 11 8.96 496 35 350 26 
20.00 2880 100.28 1269 24 961 18 
45.00 6480 101.6 2400 29 1310 11 

COHESION (pa: 283 
COEFFICIENT OF FRICTION: 0.33 
FRICTION ANGLE(degrees): 18.2 

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

I S 0  9 0 0 2  

- = -I Precision Geosynthetic Laboratories - ;I -- EE 
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CLIENT: CETCO 
PROJECT: FERNALD 2002 

INTERFACE SHEAR TEST RESULTS 
(PGL Job No. 020139) 

SAMPLE IDENTIFICATIONS: 

SAMPLE ID 

Textured HDPE M03114811 
Textured HDPE M03114822 
Textured HDPE M03114834 
Textured HDPE M03114845 
Textured HDPE Wl03114857 
Textured HDPE W03114866 
Textured HDPE W03114877 
Textured HDPE M103114888 
Textured HDPE M03114899 
Textured HDPE M03114910 0 ltomatSTR#l38 
Dentomat ST R#l88 
Bentomat ST W 4 1  
Bentomat ST R#283 
Bentomat ST R#332 
Bentornat ST M 2 5  
Bentornat ST W 7 5  
Bentomat ST m i 6  
Bentomat ST M 1 0  
Bentornat ST -2 
Bentornat ST fW96 
Bentomat ST -9 
Bentomat ST R#888 

-. - ~. . -~ ... . . ~ - 

TESTS REQUIRED: 

TEST METHOD 

ASTM D6243 

PRECISION 
CONTROL 
NUMBER 

74491 
74492 
74493 
74494 
74495 
74496 
74497 
74498 
74499 
74500 
74680 
74681 
74682 
74683 
74684 
74685 
74686 
74687 
74688 
74689 
74690 
74691 
74692 

DATE RECEIVED 

3/20/02 
3/20/02 
3/20/02 
3/20/02 
3/20/02 
3/20/02 
3/20/02 
3/20/02 
3/20/02 

3/28/02 
3/28/02 
3/28/02 
3/28/02 
3/28/02 
3/28/02 
3/28/02 
3/28/02 
3/28/02 
3/28/02 
3/28/02 
3/28/02 
3/28/02 

3~0rn2 

4 94.1 
I S 0  9 0 0 2  

ORIGIN 
OF 
MATERIAL 

GSE Linings 
GSE Linings 
GSE Linings 
GSE Linings 
GSE Linings 
GSE Linings 
GSE Linings 
GSE Linings 
GSE Linings 
GSE Linings 
cetco 
cetco 
cetco 
cetco 
Cetco 
CetW 
cetco 
cetco 
cetco 
c e t W  
cetco 
Cetco 
cetco 

DESCRIPTION 

Interface Shear 

11 60 North Gilbert Street. Anaheim. CA a801. Tel # 71452O-9631, Fax # 714-520-9637 



4 9 4 1  
I S 0  9 0 0 2  

Precision Geosynthetic Laboratories 

f 

TEST CONDITIONS: The samples were condkma for a minimum one hour ..I the laboratory 2 22 f Z0C (71.6 2 
3 . 6 O F )  and at 60 2 10% relative hurnidw prior to test. 

TEST RESULTS: 

The test results are summarized in Tables I through 10. The units in which the data are reported are included 
on the tables. 

PRECISION GEOSYNTHETIC LABORATORIES 

Edith Pintor 
Quality Assurance Vice President 

00061% 
1160 North Gilbert Street. Anaheim. CA 92801, Tel # 714-520-9631. Fax # 714-520-9637 



4941 

Precision Geosynthetic Laboratories 
! 

a 
Mr. Bill Umhick 
CETCO 
1500 W. Shure Drive 
Arlington Heights, 1L 60004 

Dear Mr. Urchick: RE: Fernald 2002 

Thank you for consulting Precision Geosynthetic Laboratories for your material 
testing needs. 

Enclosed is the initial report for the testing of ten (10) textured HDPE, and ten (10) GCL 
received March 20, and 28,2002. 

It should be noted that the test specimen and test sample used for this report was believed 
to be representative of the material produced under the designation herein stated. 
However, these results are indicative of only the specimens that were actually tested. The 
testing herein is based upon accepted industry practice as well as the test method listed. 
Precision Geosynthetic Laboratories neither accepts responsibility for nor makes claims to 
the final use and purpose of the material. 

By accepting the data and results represented on this report, Client agrees to limit the 
liability of Precision Geosynthetk Laboratories from Client and all other parties for claims 
arising out of the use of this data to the cost for the respective test@) represented in this 
report, and Client agrees to indemnify and hold harmless Precision Geosynthetic 
Laboratories from and against all liability in excess of the aforementioned limit. 

The test data and all associated project information provided shall be held in confidence 
and didosed to other patties only with the authorization of Client or Precision 
Geosynthetic Laboratories. 

It is a company policy to keep the physical records of each job for 2 years since the receipt 
of the samples and keep the electronic file for 7 years. We will dispose the samples two 
weeks after the final report is faxed to you. Should you want us to keep them for m e  
period of time, please adviie us immediately. 

If you have any questions or if we may be of further senrice, please do not hesitate to call 
at 800-522-4599. 

Sincerely, 
. -  . _  

PRECISION GEOSYNfHETlC LABORATORIES . 

Quality Assurance 

Enclosure: (Job No. 020139) 

1160 North Gilbert Street. Anaheim. CA 92801. Tel # 716z?.1?-S631.~ Fax # 714-510-9637 
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TABLE =A 
CLIENT: CETCO 

PROJECT: Fluor Daniel Fernald 
4 9 4 1  

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
PGL Job No. GO20007 

QC'd by: fh' ' 

Feb. 13,2002 

TEST CONFIGURATION # 16A 
............................... ............................... ................................................................ ................................ .......................................................................... ............................... ............................... 

I GCL Bentomat ST M 6 2  Um#1203LO (Woven Side) I -3954 I 
~~ ~ 

I Textured HDPE Rgn03114266 I W74104 1 
OBSERVATIONS: 

See Figure #/l and #I2 
At 5psi normal load, there was no stretching of the GCL At 20psi, and 45 psi normal load, 
GCI stretched for about 0.75 - 1 .. No tearing of the woven geotexljle was obsenred at all normal loads. 

- 

Precision Geosynthetic Laboratories 

I S 0  9 0 0 2  e 



TABLE =A 
CLIENT: CETCO 

PROJECT: Fluor Daniel Fernald 

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
.e PGL Job No. GO26007 

4941 

QC'd by: 
Feb. 13,2002 

TEST CONFIGURATION # 16A 
............................... .............................. ............................... ................................ .......................................................................... .............................. ................................................................... 

~ 

GCL Bentomat ST M 6 2  LBIZ00203LO (Woven Side) I C#73954 

Textured HDPE M03114266 I W74104 

I 
I 

~~ 

TEST CONDTnONS: 
SANlPLE PREPARATION: 
1. Specimen were cut along machine direction to 14" x 18". 
2. The woven side of the GCL is in contact with the textured HDPE , and the non- woven side is in contact with a 

3. The textured HDPE is clamped at Ute bottom box with sand layer underneath. 
4. Initial moisture content of Ute GCL was 7.3%. 
HYDRATION: 
1.  GCL spechens were hydrated for 7 days @ 432psf. 

CONSOLIDATION: 
1. Each set of specimen was consolidated under drained condition for 48hrs @ normal bad before shearing. 

SHEAR TEST: 
1. Shear test was conducted @ 0.004 
2. Sheared @ minimum 2.U inch horizontal displacement. 
3. The test specimens were sheared in drained condition. 
4. Test were perfomted in general accordance with ASTM D6243-98 

wooden board with mending plates. 

in/ min. 

using Bramard-Kilman LG-112 Direct Shear machine with effective area of 12 in X 12 in. 

TEST RESULTS: 
PEAK STRENGTH 2 0  " DISPLACEMENT STRENGTH 

FINAL MC SHEAR PEAK SHEAR 2 0  " DISPLACEMENT 
NormalStress ' (GCL) STRESS SECANT ANGLE STRESS SECANT ANGLE 

5.00 720 128.83 319 24 295 22 
20.00 2880 135.85 1172 22 81 2 16 
45.00 6480 91.53 2295 2Q 1490 13 

@si) @sf)_ vw - @sf) (degrees) (psf) (deg-1 - 

COHESION @sf): 120 
COEFFICIENT OF FRICTION: 0.34 
FRICTION ANGLE(degrees): 18.8 

175.14 
0.21 
11.6 
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TABLE 15A 
CUENT: CETCO 

PROJECT: Fluor Daniel Femald 4 9 4 1  

INTERFACE SHEAR TEST RESULT (ASTM 0 6243) 

c PGL Job No. GO20007 

QC'd by: $h 
1-Mar-02 

~~ 

TEST CONFIGURATION # 15A 

GCL Bentomat ST R#210 wZ00203LO (Woven Side) I C#73973 1 
I 

I Textured HDPE M03114192 I C##74105 1 

e----- 
OBSERVATIONS: 

See Figure #l and #2 
At Spsr normal load, there was no stretching of the GCL At 2Opsi, and 45 psi noma1 load, 
GCI stretched for about 0.5 - 0.76'. 

- -  
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-- TABLE 15A - 4 9 4 1  
CLIENT: CETCO 

PROJECT: Fluor Daniel Femald 

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
PGL Job No. GO20007 

2 

QC'd by:. 1 
21-Mar-02 

TEST CONFIGURATION # 15A 

I GCL Bentomat ST R#210 LAn00203LO (Woven Side) I M 3 9 7 3  1 
Textured HDPE R#l03114192 I c#14105 I 

TEST CONDITIONS: 
SAMPLE PREPARATION: 
1. Specimen were cut along machine direction to 14" x 18". 
2 The woven side of the GCL is in contact with the textured HDPE , and the non- woven side is in contact with a 

3. The textured HDPE is clamped at the bottom box with sand layer underneath. 
4. Initial moisture content of the GCL was 15.13%. 
HYDRATION: 
1. GCL specimens were hydrated for 7 days @ 432psf. 

CONSOLIDATION: 
1. Each set of specimen was consolidated under drained condition for 48hrs @ normal load before shearing. 

SHEAR TEST: 
1. Shear test was conducted @ 0.004 
2. Sheared Q minimum 2.0 inch horizontal displacement. 
3. The test specimens were sheared in drained condition. 
4. Test were performed in general accordance with ASTM 06243-98 

wooden board with mending plates. 

in/ min. 

using BrainarMlrnan LG112 Direct Shear machine with effective area of 12 in X 12 in. 

TEST RESULTS: 

PEAK STRENGTH 2.0 " DISPLACEMENT STRENGTH 

FINAL MC SHEAR PEAK SHEAR 2.0 DISPLACEMENT 
NormalStress (GCL) STRESS SECANT ANGLE STRESS SECANT ANGLE 

@si) @sf) P4 (Pa (degrees) . (Psf) (degree4 

5.00 720 118.9 548 37 450 
20.00 2880 96.9 1359 25 897 
45.00 6480 84.9 2406 20 1384 

COHESION (psf): 365 
COEFFlCiENT OF FRICTION: 0.32 
FRICTION ANGLE(degrees): 17.7 

375 
0.16 
9.1 

32 
17 
12 
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TABLE 
CLIENT CETCO 

PROJECT: Fluor Daniel Femald 

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
PGL Job No. GO20007 * 

0 

4 9 4 4  

QC'd by: $Lt 
18-Mar-02 

TEST CONFIGURATION # 14A 

. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . 
I 

I GCL Bentomat ST M 5 2  wZ00203LO (Woven Side) I C##73974 I 
I Textured HDPE M03114337 I C#74172 

See Figure #I and #2 
At 5p*  normal load, there was no stretching of the GCL At ZOpsi, and 45 psi normal bad, 
GCI &etched for about 0.5 - 0.75". 

I 

ISO-9002 . a  
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TABLE 
CLIENT: CETCO 

PROJECT: Fluor Daniel Femald 

4941  

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
- .  PGL Job No. GO20007 

QC'd by: $ 
18-Mar-02 

TEST CONFIGURATION # 14A 

GCL Bentomat ST R#252 wZ00203LO (woven Side) I C#73974 I 
Textuted HDPE Wn03114337 I W74172 I 

t 
TEST CONDITIONS: 
SAMPLE PREPARATION: 
1. Specimen were cut along machine direction to 14" x 18". 
2. The woven side of the GCL is in contact with the textured HDPE , and the non- woven side is in contact with a 

3. The textured HDPE is clamped at the bottom box with sand layer underneath. 
4. Initial moisture content of the GCL was 17:05%. 

HYDRATION: 
1. GCL specimens were hydrated for 7 days @ 432psf. 

CONSOLIDATION: 
1. Each set of specimen was consolidated under drained condition for 48hrs @ normal load before shearing. 
SHEAR TEST: 
1. Shear test was conducted @ 0.004 
2. Sheared @ minimum 2.0 inch hoiizontal displacement 
3. The test specimens were sheared in drained condition. 
4. Test were performed in general accordance with ASTM D6243-98 

wooden board with mending plates. 

in/ rnin. 

using Brainard-Kilman LG-112 Direct Shear machine with effective area of 12 in X 12 in. 

TEST RESULTS: 

N o m 1  Stress 

- . - - - - @si) - (Psf) 

5.00 720 
20.00 2880 
45.00 6480 

PEAK STRENGTH 2.0 'I DISPLACEMENT STRENGTH 

2.0 DISPLACEMENT 
SECANT ANGLE 

FINAL MC SHEAR PEAK SHEAR 
STRESS (GCL) STRESS SECANT ANGLE 

- -(%I - - @4 - - - _ _  -(degrees) - - @SO - -- - - . (degrees)- - 

1 23.26 460 33 366 
102.5 1261 24 1005 
91.6 2380 20 1540 

COHESION (psf): 255 
COEFFICIENT OF FRICTION: 0.33 
FRICTION ANGLE(degrees): 18.3 

27 
19 
13 

304 
0.20 
11.2 

0 I S 0  9 0 0 2  
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TABLE l3J 
CLIENT CETCO . 

PROJECT: Fluor Daniel Femald 

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
PGL Job No. GO20007 

4 9 4il 

QCM by: 

TEST CONFIGURATION # 13A 

~ ~ 

GCL Bentomat ST M 0 2  W00203LO (woven Side) I W73990 I 
Textured HDPE fWl03114348 I W74171 I 

t 
OBSERVATIONS: 

See Figure #1 and #2 
At 5psi normal load, there was no stretching of the GCL At ZOpsi, and 45 psi normal load, 
GCI stretched for about 0.75 - 1". 

Precision Geosynthetic Laboratories 
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-- TABLE 13A 
CLIENT: CETCO 

PROJECT: Fluor Daniel Femald 

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
* PGL Job No. GO20007 

4941 

QC'd by: @ 
15-Mar-02 

TEST CONFIGURATION # 13A 

1 GCL Bentomat ST wK(02 L#200203LO (Woven Side) I W 3 9 9 0  I 
t 
TEST CONDITIONS: 
SAMPLE PREPARATION: ~ 

1. Specimen were cut along machine direction to 14" x 18". 
2 The woven side of the GCL is in contact with the textured HDPE , and the non- woven side is in contact with a 

3. The textured HDPE is clamped at the bottom box with sand layer underneath. 
4. Initial moisture content of the GCL was 16.18%. 
HYDRATION: 

wooden board with mending plates. 

I .  

1. GCL specimens were hydrated for 7 days @ 432psf. ~ - \  

CONSOLIDATION: %. 

1. Each set of specimen was consolidated under drained condition for 48hrs @ normal load before shearing. 
SHEAR TEST: 
1. Shear test was conducted @ 0.004 
2. Sheared @ minimum 2.0 inch horizontal displacement 
3. The test specimens were sheared in drained condition. 
4. Test were performed in general accordance with ASTM 06243-98 

in/ min. 

using Brainard-Khan LG-112 Direct Shear machine with effective area of 12 in X 12 in. 

TEST RESULTS: 

PEAK STRENGTH 2.0 " DISPLACEMENT STRENGTH 

FINAL MC SHEAR PEAK SHEAR 2.0 " DISPLACEMENT 
Normal Stress (GCL) STRESS SECANT ANGLE STRESS SECANT ANGLE 

@si) - @Sq - -  (%I (Psf) (degrees) (PSq (degreW 

5.00 720 11 9.69 475 . 33 330 25 
20.00 2880 93.06 1240 23 955 18 
45.00 6480 104.5 2502 21 1627 14 

COHESION (psf): 224 
COEFFICIENT OF FRICTION: 0.35 
FRICTION ANGLE(degrees): 19.4 

227 
0.22 
12.5 

and cohesion results given here are based on mathematically determined best tit line. 

000628 
I S 0  9 0 0 2  
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TABLE 
CLIENT: CETCO 

PROJECT: Fluor Daniel Fernald 
4 9 44 

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
PGL Job No. GO20007 

1 

QC’d by: $d 
12-Mar42 

TEST CONFIGURATION # 12A 
............................... ............................... ~ ~ ~ ~ : . :  ........................................................... ................................ ............................. .......................................................................... ............................... ............................... 

1 GCL Bentomat ST -7 L&O0203LO (Woven Side) I CX7399.1 I 
I. Textured HDPE ~ 0 3 1 1 4 3 7 0  I -4170 I 
.:.:.:.:::.:.:.:.:::.::::~:~:~:.:::::.:::.:.:::::.:.:.:8.~:~~~:’~~::::::::::::::::::::::::~::::::::::::::::::::::::::::::::::::::::::::::: ............................ ..................................................................................... ............................ ...................................... 

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

OBSERVATIONS: 
See Figure #l and #2 
At Spsi normal load, there was no stretching of the GCL At 2Opsi, and 45 psi normal load, 
GCI stretched for about 0.75 - 1”. 

.......... ._ .. 

Precision Geosynthetic Laboratories 
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-- TABLE 1% 
CLIENT CETCO 

PROJECT: Fluor Daniel Fernald 

INTERFACE SHEAR TEST RESULT (ASTM 0 6243) 
'I PGL Job No. GO20007 

4 9 4 1  

QC'd by: . 
12-Mar42 

TEST CONFIGURATION # 12A 
............................... ............................... ................................ ................................ 1 .......................................................................... .............................. .T~P.~~.:-:.:-:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:~ 

GCL Bentomat ST R#347 L#200203LO (Woven Side) I C#73991 1 
Textured HDPE M03114370 I W74170 I 

TEST CONDfTIONS: 
SAMPLE P m P m n o N :  
I. Specimen were cut along machine direction to 14" x 18". 
2. The woven side of the GCL is in contact with the textured HDPE , and the nom woven side is in contact with a 

3. The textured HDPE is damped at the bottom box with sand layer underneath. 
4. Initial moisture content of the GCL was 15.44%. 

HYDRATION: 
1. GCL specimens were hydrated for 7 days @ 432psf. 

CONSOLIDATION: 
1. Each set of specimen was consolidated under drained condition for 48hrs Q normal load before shearing. 

SHEAR TEST: 
1. Shear test was conducted Q 0.004 
2. Sheared Q minimum 2.0 inch horizontal displacement 
3. The test specimens were sheared in drained condition. 
4. Test were performed in general accordance with ASTM D6243-98 

wooden board with mending plates. 

in/ min. 

using Brainard-Kilman LG-112 Direct Shear machine with effective area of 12 in X 12 in. 

TEST RESULTS: 

PEAK STRENGTH 2.0 " DlSPLACUYlENTSTRENGTH 

Normal Stress 

@si) @st) 

20.00 2880 
45.00 6480 

_ _  -. 5.0*. . 
-.720 - 

2 0  " DISPLACEMENT 
(GCU STRESS SECANT ANGLE STRESS SECANT ANGLE 

FINAL YC SHEAR PEAK SHEAR 

(degrees) 
. . - -. -. . - - . - 

0 @sf) (degrees) @s9 
447 32 340---- 25 

93.06 1040 20 81 5 16 
104.5 2212 19 1377 12 

. .11.g.69 ~ .-.. ~ .- -~ ~- - - - -  ~- 

COHESION (psf): 196.9 
COEFFICIENT OF FRICTION: 0.31 
FRICTION ANGLE(degrees): 17.4 

24729 
0.1 8 
10.1 

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

000632: 
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TABLE L A  
CLIENT CETCO 

PROJECT Fluor Daniel Fernald 

~~~ ~~ ~~~~~ ~~ ~ 

GCL Bentornat ST RB97 L#200203LO (Woven Side) I C#73992 I 
Textured HDPE R#HO3114359 I W4169 

r I 

- - 4 9 4 1  

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
PGL Job No. GO20007 

QC'd by 
11-Mar42 

TEST CONFIGURATION # I I A  
............................... ............................... ................................ ................................ 1 .......................................................................... .............................. .~~A~~.: . : . : . : . : . : . : . : . : . : . : . : . : . : . : . : . : .~: .~~~:-~:.: .~ 

OBSERVATIONS: 
See Fgure #I and ##2 
At 5psi normal load, there was no stretching of the G U  At 2Opsi, and 45 psi normal load, 
GCI stretched for about 0.75 - 1 ". 

. ._- .... 

Precision Geosynthetic Laboratories 
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TABLE flA 
CLIENT: CETCO 

PROJECT: Fluor Daniel Femald 

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
. + .  PGL Job No. GO20007 

4 9 411 

QC'd by: 

TEST CONFIGURATION # 11A 

GCL Bentomat ST f?#397 LBn00203LO (Woven Side) I C#73992 I 
Textured HDPE R#l03114359 I C#74169 I ................................................................................... ....................................... ........................... ..................................... ............................ ..................................... 

............................ aav.DMimx.. ..................................... ........................................................ ...................................... 
....................................... .................. . . . . . . . . . . . . . . . . . . .  

TEST CONDITIONS: 
SWPE PREPARATION: 
1. Specimen were cut along machine direction to 14" x 18". 
2. The woven side of the GCL is in contact with the textured HDPE , and the non- m v e n  side is in contact with a 

3. The textured HDPE is damped at  the bottom box with sand layer underneath. 
4. Initial moisture content of the GCL was 15.7%. 
HYDRATION: 
1 .  GCL specimens were hydrated for 7 days @ 432psf. 

CONSOLIDATION: 
1. Each set  of specimen was consolidated under drained condition for 48hrs @ normal load before shearing. 

SHEAR TEST: 
1. Shear test was conducted @ 0.004 
2. Sheared Q minimum 2.0 inch horizontal displacement 
3. The test speamens were sheared in drained condition. 
4. Test were performed in general accordance with ASTM 06243-98 

wooden board with mending plates. 

in/ min. 

using Brainard-Kilman LG-112 Direct Shear machine with effective area of 12 in X 12 in. 

. .  
..; ; .~ . . ::. ........ ::. . . .  . ' .. '. :. ;. .:: . . . . . . . .  . . . . . .  . . . .  . .'i . . _  . I _ . .  . . .  . .  
.... 

TEST RESULTS: 
PEAK STRENGTH 2.0 DISPLACEMENT STRENGTH 

FINAL MC SHEAR PEAK SHEAR 2.0 " DISPLACEMENT 
SECANT ANGLE STRESS SECANT ANGLE Normal Stress ( G W  . STRESS 

(Psi) ' (psf) ("/.I 0 (degrees) @sf) (degrees) 
. -. _ _  ......... .- ...... - .- .... . . . . . .  

1 15.3 ---  33 328 24 
20.00 2880 906.7 1193 23 752 15 
45.00 6480 95.4 . 2143 18 1090 10 

-. . - - - - . . 5;oo -. --720- . ~ -  .- -. 

COHESION (ps9: 295 
COEFRCIENT OF FRICTION: 0.29 
FRICTION ANGLE(degrees): 16.1 

292 
0.13 

7.3 
NOTE: The friction angles and cohesion r e s u 6  given here are based on mathematically determined best fit line. 

000636 
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TABLE =A 
CLIENT: CETCO 

PROJECT: Fluor Daniel Fernald 
4941 

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
PGL Job No. GO20007 

f 

" 6-Mar42 

TEST CONFIGURATION # IOA 
............................... .............................. ............................... ................................ F .......................................................................... .............................. ................................................................ 

GCL Bentomat ST R#442 U#200203LO (Woven Side) / M3997 

Textured HDPE WHO3114310 I C#74160 

I 
I 

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

OBSERVATIONS: 
See Figure #1 and #E 
At 5psi normal load, there was no stretching of the G U .  At 2Opsi, and 45 psi normal load, 
GCI stretched for about 0.5 - 0.75". 

. .  . .  . .  . .; .::.. :.. . 
........ ,;::.. . 

,<.;. 

. . . . .  
. .  . .  

. . . . .  

. . -  
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TABLE =A 
CLIENT: CETCO 

7 t j p t  PROJECT: Fluor Daniel Fernald 

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
PGL Job No. GO20007 

t. 

- 4 9 4 1  

QC'd'by $?P 
6-Mar42 ' 

~ ~~~ 

TEST CONFIGURATION # 1OA 
............................... ............................... T~~BOX:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:. ................................ .......................................................................... ............................... ............................... 

GCL Bentomat ST R#442 L#200203LO (woven Side) I cfR3997 1 
Textured HDPE R#i03114310 I W4160 I 

~ ~~ 

TEST CONDITIONS: 
SAMPLE PREPARATION: 
1. Specimen were cut along machine direction to 14" x 18". 
2. The woven side of the GCL is in contact with the textured HDPE , and the non- woven side is in contact with a 

3. The textured HDPE is damped at the bottom box with sand layer underneath. 
4. Initial moisture content of the GCL was 13.98%. 
HYDRATION: 
1. GCL specimens were hydrated for 7 days @ 432psf. 

CONSOLIDATION: 
1. Each set of specimen was consolidated under drained condition for 48hrs @ normal load before shearing. 

SHEAR TEST: 
1. Shear test was conducted @ 0.004 
2. Sheared @ minimum 2.0 inch hotizontal displacement. 
3. The test specimens were sheared in drained condition. 
4. Test were performed in general accordance with ASTM 06243-98 

wooden board with mending plates. 

in/ min. 

using Brahard-Kilman LG112 Direct Shear machine with effective area of 12 in X 12 in. 

TEST RESULTS: 

PEAK STRENGTH 2.0 DISPLACEMENT STRENGTH 

Normal Stress 

@si) (P* 
-5.00 720 
20.00 2880 
45.00 6480 

FINAL MC SHEAR PEAK SHEAR 2.0 " OlSPLACEMENT 
(GCL) STRESS SECANT ANGLE STRESS ,SECANT ANGLE 

(%) @sf) (degrees) @st) (degrees) 

1 15.05 489 34 423 30 
93.84 1361 25 1098 21 
87.94 2416 20. 1580 14 

COHESION (psf): 312.1 
COEFFICIENT OF FRICTION: 0.33 
FRICTION ANGLE(degrees): 18.3 

381.71 
0.19 
11.0 

. . .  . . .  . . . . .  .i:. . . _  ..... . . .: . . . .  
.. ., '..-.. 

. <, .::. 
.I: 

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

. .  . .  
. .  

NOTE: The friction angles and cohesion resub given here are based on mathematically determined best fit line. 
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TABLE a 
CLIENT: CETCO 

PROJECT: Fluor Daniel Fernald 

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
U PGL Job No. GO20007 

4944  

QC‘d by: . @ 
4-Mar42 

TEST CONFIGURATION # 9A 
............................... ................................ ............................ .. ................................................................... ............................... .............................. .......................................................................... 

GCL Bentomat ST wi492 L#200203LO (Woven Side) I C#73998 

Texhrred HDPE RW03114321 I CiY74159 

1 
1 

OBSERVATIONS: 
See Figure #l and #2 
At Spsi normal load, there was no stretching of the GCL. At 20psi. and 45 psi normal load, 
GCI stretched for about 0.75 - 1 ”. 

- -  
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-- TABLE 9A 
CLIENT: CETCO 

PROJECT Fluor Daniel Fernald 
4 941 

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
* PGL Job No. GO20007 

QC'd by: 

TEST CONFIGURATION # 9A 
............................... ............................... .............................. ................................ 1 .......................................................................... .............................. ........................................ 

GCL Bentomat ST W 9 2  L#200203LO (Woven Side) I W73998 I 
Textured HDPE R#l03114321 I ai74159 I 

TEST CONDITIONS: 
SAMPLE PREPARATION: 
1. Spea'men were cut along machine direction to 14" x 18". 
2. The woven side of the GCL is in contad with the textured HDPE , and the now woven side is in contact with a 

3. The textured HDPE is clamped a t  the bottom box with sand layer underneath. 
4. Initial moisture content of the GCL was 15.84%. 

1. G C L  specimens were hydrated for 7 days @ 432psf. 

Clf)!:xfE:Amen was consolidated under drained condition for 48hrs Q normal load before shearing. 
SHEAR TEST: 
1. Shear test was conducted @ 0.004 
2. Sheared Q minimum 2.0 inch horizontal displacement 
3. The test specimens were sheared in drained condition. 
4. Test were perfomed in general accordance with ASTM 06243-98 

wooden board with mending plates. 

.\ 
mwmoN: * 

in/ min. 

. using Brainard-ffilman LG-112 Direct Shear machine with effective area of 12 in X 12 in. 

TEST RESULTS: 

Normal Stress 

~. .- ipso @sf) 

5.00 720 
20.00 2880 
45.00 6480 

PEAK STRENGTH 2.0 " DISPLACEMENT STRENGTH 

FINAL MC SHEAR PEAK SHEAR 2.0 " DISPLACEMENT 
( G W  STRESS SECANT ANGLE STRESS SECANT ANGLE 

W) @sf) (degrees) (psf) (degr-) 

131.57 431 31 372 27 
f 03.6 1351 25 1082 21 
104.5 2194 19 1525 13 

COHESION (ps9: 321.6 
COEFFICIENT OF FRICTION: 0.30 
FRICTiON ANGLE(degrees): .16.6 

346.86 
0.19 
10.9 

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

000644 
I S 0  9 0 0 2  

Precision Geosynthetic Laboratories 
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TABLE E 
CLIENT: CETCO 

PROJECT Fluor Daniel Fernald . 

4 9 411 

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 

.f PGL Job No. GO20007 

QCM by: $k , 

Feb. 19,2002 

TEST CONFIGURATION # 6A 
............................... .............................. ............................... ................................ 1 .......................................................................... .............................. .................................................................. 

GCL Bentomat ST R#638 L#200203LO (Woven Side) I Ut74014 I 
Textured HDPE R#l031104255 I C#74107 I 

OBSERVATIONS: 
See Figure #1 and #I2 
At 5psi normal load, there was no stretching of the GCL. At 2Opsi. and 45 psi normal load, 
GCI stretched for about 0.5 - 0.75". 

Precision Geosynthetic Laboratories 

800647 
I S 0  9 0 0 2  



'. 
TABLE a 

CLIENT: CETCO 
PROJECT Fluor Daniel Fernald 

4 941 

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
PGL Job No. GO20007 

QC'd by: $ 
b. 19,2002 

TEST CONFIGURATION # 6A 
............................... .............................. ...................................................................... ................................ ............................... ......................................................................................................... 

GCL Bentomat ST R#B38 Un00203LO (Woven Side) I C#74014 I 
Textured HDPE RHO31104255 / CX74107 I 

.................................................................................... ............................ ...................................... ............................ ............................ ............................ ........................... .8#~r)M.:#~:.:.:.:.:.:.i:.:.:.:.:.:.:.:.:.:.:.:.:.~:.:.:.:.:.:.:.:.:.:.:.:.:.:.~:. ...................................... ............................................................................... 

TEST CONDITIONS: 
SANlPLE PREPARATION: 
1. Spedmen were cut along machine direction to 14" x 18". 
2. The woven side of the GCL is in contact with the textured HDPE , and the non- woven side is in contact with a 

3. The textured HDPE is damped at the bottom box with sand layer underneath. 
4. Initial moisture content of the GCL was 13.98%. 
HYDRATION: 
I. GCL specimens were hydrated for 7 days Q 432psf. 

CONSOLIDATION: 
1. Each set of specimen was consolidated under drained condition for 48hrs @ normal load before shearing. 

SHEAR TEST: 
1. Shear test was conducted @ 0.004 
2. Sheared Q minimum 2.0 inch horizontal displacement 
3. The test specimens were sheared in drained condition. 
4. Test were performed in general accordance with ASTM D6243-98 

wooden board with mending plates. 

in/ min. 

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 

FINAL MC SHEAR PEAK SHEAR 20 " DISPLACEMENT 
Normal Stress ( G W  STRESS S E C M  ANGLE STRESS SECANT ANGLE 

(psi) @sf) w . @sf) . (degrees) 0 - (degrees) 

5.00 720 111.42 499 . 35 41 5 30 
20.00 2880 90.87 1365 25 903 17 
45.00 6480 74.39 2352 20 1484 13 

COHESION (pst): 340.7 
COEFFICIENT OF FRICTION: 0.32 
FRICTION ANGLE(degrees): 17.6 

318.71 
0.18 
10.4 

Precision Geosynthetic Laboratories 
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Date: January 17,2002 
I PO: 3285-000-OD 
- Order#: 151862 

Sheri Sim Connell 
GSE Lining Technology, Inc 
19103 Gundle Rd 
Hoston, TX 77073 
1-800-435-2008 

COLLOID ENVIRONMENTAL TECHNOLOGIES COMP, 
P.O. BOX 428 hll, Wyoi-nhg 82431 . ... (307) 5486521 f i x  c307l5486413 

-.4 94' 

Dear Sheri Sim Cornell 

Please find enclosed the MOA/MOC Data Packam fnr . ---=-------- e- *"- GCL shipment! - . These shipments l& our. 
ESCANE 

to GSE Lining Technology, Inc 
CETCO - Lovell, Wy. plant on PR 

If you have any questions regarding the enclosed QMQC information, please contact 
me at (800)322-1149 . ext:423. 

Sincerely, 

I N FQ R MAT 9 0 N 
ONLY . 

. .  



4 941 
GEOSYNTHETIC CLAY LINER 

MANCJF'ACTURING 
QA I QC DATA PACKAGE 

PROJECT NAME: 

CUSTOMER P.O.: 

Flour Daniel Fernald 
Hamilton, OH. 45013 

3285-000-OD 

PREPARED FOR: GSE Lining Technology, hc. 
19103 Gundle Rd 
Hoston, TX 77073 

. . .  

Telephone # : 

/ 

PREPARED B Y  

Telephone #: 
Fax # 

-. - - 

' &Mail: - 

1-800-435-2008 

Justin Bowers 
QualityAssarance 

P.O. ~ 0 x 4 2 8  
CETCO 

92 Hwy. 37 
Love& Wy. 82431 

800-322-1 149 (Ext.423) 
(307)548-6927, (307)548-6413 
jbowe@cetco.com 

- 



494'1 . 

.GEOSYNTEIETIC CLAY LINER 0 
, 

MANUFACTURING 
QA / QC DATA 

i 

FOR ALL GCL MANUFACTURED ON: 

PIoject Name: Flour Daniel Femald 
Prepared For. . GSE Lining Technology, Inc. 

OrderNumber 

Ship Date: 

CustomerPO: 3285-000-OD 
151862 

PRESCANE 
I 

CONTENTS: 

1. PACKINGLIST 
2. DAILY GCL PRODUCTION CERTIFICATION 
3. NEEDLE DETECTION CERTIFICATION 
4. BENTONITECLAY CERmCATION 
5. WOVEN GEOTEXTIUE MANUF'ACTURER'S CERTIFICATION 
6. NON-WOVEN MANUFACT'URER'S CERTIFICATION 

8. GCL MQA TRACMNG FORM 
7. GCLMANUFACTUIUNG CERTIEICATIONAN~ITJZSTR~SLTLTS 

000653 



P A C K I N G  
I - !  
i * v ', 1' 

. CETCO 
a .  - 

1500 WEST SHURE DRIVE 
ARLINGTON HEIGHTS I L  60004 

SOLD TO: 00137b 
GSE L I N I N G  TECHNOLOGY, I N C .  
19103 GUNDLE R O A D  

HOUSTON TX 77073 

ORDER DATE: 32/28/20011 
S H I P  DATE:. 1/1b/2002 

S H I P  FROfl: LOVELL CETCO PLANT t ~ ~ @ d  
FRT TERMS:. PREPAID 8, ADD 
S H I P  V I A : . .  NATIONtJIDE 

SHIP TO: 3 4  
GSE/FLOUR DANIEL FERNALD & x  
7400 WILLEY ROAD \ 
KATHY FISHER \ /]1(3,7W 

HAMILTON 
,PO: 3330-000-OD 

LO-BENTOMAT ST SFT SF 200202LO ' 0000031b 150.0 15.0 2250.0 2618.0 

LO-BENTOMAT ST SFT SF 200202LO 00000317 150.0 15.0 2250-0 268190 

LO-BENTOMAT ST SFT SF 200202LO O O O O O J J B  3SO*O 15.0 2250.0 2652.0 

LO-BENTOMAT ST SFT SF 200202LO 000001119 1150.0 15.0 2250.0 2685.0 0 ' O-BENTOMAT ST SFT SF 200202LO 00000120 150-0  15.0 2250*0 2739-0 

LO-BENTOMAT ST SFT SF 200202LO 00000JZl 150.0 15.0 2250.0 2676.0 

LO-BENTOflAT ST SFT SF 200202LO 00000122 150.0 15.0 2250.0 2b8b.0 

LO-BENTOMAT ST SFT SF 200202LO 00000123 1150-0 1 5 * 0  2250.0 2691.0 

LO-BENTOMAT ST SFT SF 200202L0 

LO-BENTOUAT ST SFT SF 2002OtLO 

LO-BENTOMAT ST SFT SF 2 0 0 2 0 2 L 0  

L OiB Ea T 0 fl AT--ST SFT--SF - 200202LO-- 
_ _ _  - - ._ 

LO-BENTOflAT ST SFT SF 200202LO 

LO-BENTOUAT ST SFT SF 200202LO 

LO-BENTOflAT ST SFT SF 2 0 0 2 0 2 L 0  

.LO-BLNTOMAT ST . SFT SF 200202LO 

. . -BENTOMAT ST SFT SF 200202LO 
\ 

LO-8ENTOflAT ST . SFT SF 200202LO 

oooooa25 150 o 
00000326 150 00 

00000l27 150.0 

-0-0000128- 350 --O 

00000b29 350-0  

00000330 150.0 

OOOOOl31 1150.0 

00000132 150.0 

00000133 350.0 

00000134 350 0 

2250 0 

2250 0 

2250 O 

2250 0 

2250 0 

2250 0 

2250 0 

2250 - 0 

2710 0 

'2733 0 

2738 0 

27119 0 

2728 * 0 

2704-0 

2713 0 

2720 0 

2704 0 
000654 



P A C K I N G  L I S T  

CETCO 
1,500 WEST SHURE DRIVE 
ARLINGTON HEIGHTS I L  b000V 

SOLD TO: 00137b 

19103 GUNDLE ROAD 
GSE L I N I N G  TECHNOLOGYt I N C *  

ORDER NO:**  000L5l8b2 
ORDER DATE: 12/28/2001, 
S H I P  DATE:. 1/lb/2002 

S H I P  FROPI:* LOVELL CETCO PLANT 
FRT TERMS:. PREPAID 8 ADD 
S H I P  V I A : * *  NATIONUXDE 

HOUSTON TX 77073 

PO: 3330-000-OD 

SHIP TO: 34 
GSEIFLOUR DANXEL FERNALD 
7400 MILLEY ROAD 
KATHY FISHER 

HAMILTON OH '45033 

LO-BENTOUAT ST 

LO-BENTOflAT ST 

LO-BENTOHAT ST 

LO-BENTOflAT ST 

LO-BENTOtlAT ST 

LO-BENTONAT ST 

LO-BENTOMAT ST 

LO-BENTOnAT ST 

LO-BENTONAT ST 

LO-BENTOflAT ST 

LO-BENTOflAT ST 

LO-8ENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOflAT ST 

LO-BENTOIAT ST 

LO-BENTOtlAT ST 

LO-BENTOUAT ST 

LO-BENTOMAT ST 

6 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT .SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

00000135 150.0 315.0 

0000013b 150-0  15.0 

00000137 150.0 15.0 

00000138 150*0 15.0 

00000b39 150.0 15.0 

000001YO 1 5 0 * 0  15-0 

00000141 150.0 15.0 

00000142 150.0 15.0 

00000143 150.0 15.0 

onooo14ri 1m.o 15.0 

00000145 150.0 15.0 

00000151 150.0 15.0 

00000152 150.0 15.0 

00000153 150.0 15.0 

00000315Y 150.0 25.0 

Ob000155 150-0 15.0 

00000156 150.0 15.0 

000003157 150 0.0 15 0 

00000158 350.0 15.0 

2h93 9 0 

2720 0 

2747.0 

2688 0 

2b77.0 

2b82.0 

tb7O 0 

2 b b 4 - 0  

2b45.0 

2822 0 

2830 0 

2829.0 

2756 - 0  

2733 0 

2ZSO.O 2713.0 

Z250.0 2704.0 

2250 0 2701 0 

000655 



\ - CETCO 
1500 WEST SHURE DRIVE 
ARLINGTON HEIGHTS I L  60004 

SOLD TO: 00b37b 

19103 GUNDLE ROAD 
GSE L I N I N G  TECHNOLOGY1 I N C -  

HOUSTON TX 77073 

PO: 3330-000-OD 

L I S T  

ORDER -NO : OOOl1516bt 
ORDER DATE: 12/28/2001 
S H I P  DATE:. 1/16/2002 

S H I P  FROU:. LOVELL CETCO PLANT 
FRT TERMS:. PREPAID B ADD 
S H I P  V I A : * *  NATIONUIDE 

S H I P  TO: 3 4  
G S E / F L 0 U R D A.N I E L F E R N A L D 
7400 WILLEY ROAD 
KATHY FISHER 

HAMILTON OH 45013 

4 9 4 1  

LO-BENTOUAT ST 

LO-BENTOMAT ST 

LO-BENTOflAT ST 

LO-BENTOMAT ST 

O-BENTOUAT ST 

LO-BENTOMAT ST 

LO-BENTOUAT ST 

LO-BENT.OUAT ST 

LO-BENTOUAT ST 

LO-BENTOUAT ST 

LO-BENTOUAT ST 

LO-BENTOflAT ST 

LO-BENTOMAT ST 
_____ __ - - -. .- -. 

LO-BENTOMAT ST 

LO-BENTOUAT ST 

LO-BENTOUAT ST 

@LO-BENTOMAT ST 

J-BENTOUAT ST 

LO-BENTOMAT S T  

SFT SF 

SFT SF 

S F T  SF 

SFT SF  

SFT SF  

SFT SF 

SFT SF 

S F T  SF 

S F T  SF 

SFT SF 

S F T  SF 

S F T  SF 

SFT SF 

SFT S i  

SFT  SF 

S F T  SF 

S F T  SF 

SFT SF 

SFT SF 

_ _  - 

00000159 150.0 15.0 

000001bl 150.0 15.0 

00000162 150.0 1 5 * 0  

000001b3 150.0 15-0 

OOOOOLb4 150.0 15.0 

000001b5 1150.0 15.0 

OOOOO1bb 150.0 15.0  

000001b7 150.0 15.0 

OOOOOLb8 150.0 35.0 

00000Lb9 150.0 15.0 

OD000170 150-0 15.0 

00000171 150-0 15.0 

00000172 150-0 15.0 

00000173 150.0 15-U  

00000L74 15O*O 15.0 

00000175 150.0 15.0 

0000017b 150.0 15.0 

- -  - 

00000177 150.0 15.0 

00000178 250.0 15-0  

2250 0 

2250 * 0 

2715 0 

2723 0 

2732 9 0 

2250*0 2746.0 

2250 0 

2250 0 2727 0 

2250 0 2735 0 

2250 0 2721 9 0 

2250 0 2717 0 

2250 0 271q 0 

2250 0 2730 0 

2250.0 Zfb3.O 

2250 0 2773 9 0 - - - - -  - 
_ .  - - _ _  

2250.0 27r13.0 

22f0 .0  2 i h i i . O  

2250.0 274b.0 

2250.0 27bb.0 

2250.0 2b?2*0 

2250*0  2b53-0 

2250.0 2641.0 

000656 



P A C K I N 6  

'i ?. '::'CETCO 
'* 1500 hlEST SHURE DRIVE 

ARLINGTON HEIGHTS I L  bo004  

SOLD TO: 001376  

19103 GUNDLE R O A D  
GSE L I N I N G  TECHNOLOGY, INC.  

HOUSTON TX 77073 

L I S T  

ORDER NO:* -  0 0 0 1 5 3 8 b 2  
ORDER DATE: 12/28/2001 
SHIP DATE:. L / 1 b / 2 0 0 2  

4 941 

SHIP FROM:* LOVELL CETCO PLANT 
FRT TERflS:. PREPAID 8 ADD 
SHIP V I A : * *  NATIONhlIDE 

SHIP TO: 34 
GSEIFLOUR DANIEL FERNALD 
7400 U I L L E Y  ROAD 
KATHY FISHER 

HAI ILTON OH 45013 
PO: 3330-000-OD 

LO-BENTOflAT ST 

LO-BENTOIIAT ST 

LO-BENTOflAT ST 

LO-BENTOIAT ST 

LO-BENTOIAT ST 

LO-BENTONAT ST 

LO-BENTOIAT ST 

LO-BENTOIAT ST 

LO-BENTOUAT ST 

LO-BENtOflAT ST 

LO-BENTOIAT ST 

LO-BENTOIAT ST 

LO-BENTOflAT ST 

LG-BENTGNAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOflAT ST 

LO-BENTOIAT ST 

LO-BENTOIAT ST 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF . 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SF'T SF 

SFT SF 

SFT SF 

200202LO 

200202LO 

200202L0 

200202LO 

zoozozLo 

200202LO 

200202LO 

200202LO 

200202LO 

20 0 2 02L 0. 

200202L0 

200202LO 

200202LO 

200202LO 

200202L0 

200202LO 

200202L0 

200 t02LO 

200202L0 

2250 0 265b 0 

2250.0 2 b b 1 . 0  

2250 0 2bb& 0 

2250.0 2b5b.0 

2250.0 2b4b.0 

2250-0 2bb5.0 

2250- 0 2b5b 0 

2250 0 

2250 0 

2250 O 

2250 0 

a 
2250 0 

2250 0 

2250 9 0 

2bb1.O 

2b70 * 0 

2b73.0 

27L1 0 

2b47 8 0 

2b37 0 

2 b b 3  0 

265'7 0 

2250 0 2b70 0 

2250.0 ' 2 b b 5 . 0  

2250 0 2b211 0 

2250-0 26119.0 

800657 



P A C K I N G  

! b r ' l f  
k ,  -' CETCO 

IS00 WEST SHURE DRIVE 
ARLINGTON HEIGHTS I L  60004 0 .  

SOLD TO: 00137b 

19103 GUNDLE ROAD 

. - .  

GSE L I N I N G  TECHNOLOGY? I N C *  

HOUSTON TX 77073 

PO:' 3330-000-OD 

L I S T  

ORDER N O : . *  0001518b2 4 9 4 1  
ORDER DATE: 12/28/2001 
S H I P  DATE:. 1/1b/2002 

S H I P  FROfl:. LOVELL CETCO PLANT 
FRT TERRS:* PREPAID 8, ADD 
S H I P  V I A : . .  NATIONWIDE 

SHIP TO: 34 

7400 WILLEY ROAD 
KATHY FISHER 

HAIIILTON OH 45013 

.GSE/FLOUR DANIEL  FERNALD 

LO-BENTOflAT ST 

LO-BENTOflAT ST 

LO-BENTOflAT ST 

LO-BENTOMAT ST 

?-BENTOMAT ST 

LO-BENTOflAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOflAT ST 

LO-8ENTOflAT ST 

LO-BENTOMAT ST 

LO-BENTOflAT ST 

LO-BENTOUAT ST 

LO-BENTORAT ST 

.LO-BENTOflAT ST 

. . .-BENTOMAT ST 

LO-BENTOMAT ST 

SFT SF 

SFT SF 

SFT SF  

SFT SF 

SFT SF 

SFT SF 

SFT SF  

SFT SF 

SFT SF 

SFT SF  

SFT SF 

SFT SF 

SFT .Sf 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

2 0 0 2 0 2 L 0  00000197 1 5 0 . 0  1 5 . 0  

200202L0 OOOOO2OO 150.0 1 5 . 0  

200202LO 00000201 150.0 15.0 

200202L0 00000205 150.0 15.0 

200202LO 00000209 150.0 1 5 . 0  

200202LO 00000210 ISO*O 15.0 

200202LO 00000211 150.0 15 0 

200202LO 00000212 1 5 0 - 0  15.0 

200202LO 00000213 1 5 0 . 0  1 5 . 0  

200202L0 00000214 ' 150 0 15 - 0 

200202LO 0 0 0 0 0 2 1 5  1 5 0 . 0  15 .0  

2 0 0 2 0 2 L 0  0000021b 1 5 0 . 0  15 .0  

2 0 0 2 0 2 L 0  00000217 150.0 1 5 . 0  

200202LO 00000218 150.0 35.0 

200202LO 00000219 150.0 15 .0  

200202LO 00000220 1150.0 15.0 

200202L0 00000221 150.0 25.0 

200202LO 00000222 1 5 0 . 0  15.0 

200202LO 00000223 1 5 0 . 0  1 5 - 0  

2250 - 0 2b29 0 

2250 0 2b32 0 

2250 0 

2250 0 

2250 0 

2640 0 

2638 0 

2708 0 

2250 0 2789 0 

2250.0 27r11-0 

2250 0 2732 0 

2748 0 2250 0 

2250 0 27b5 9 0 

2250 0 2733 0 

- .- 
2250 0 27bb - 0 
2250 0 2782 0 

2250 0 2761 0 

2250 O 2729 9 O 

2250.0 27b2.0 

2250 - 0 2781, 0 

2250 0 2796 0 



P A C K I N G  L I S T  

' $!c'ETCO 
2500 WEST SHURE D R I V E  
ARLINGTON H E I G H T S  I L  bOOO4 

I '  

SOLD TO: 00137b 

19203 GUNDLE ROAD 
GSE L I N I N G  TECHNOLOGY, I N C *  

ORDER NO:** 00015lBb2 
ORDER DATE: 12/28/200b 
S H I P  DATE:. 1/1b/2002 

S H I P  FROI1:* LOVELL CETCO P L A N T  
F R T  TERIIS:. P R E P A I D  L ADD 
SHIP V I A :  NATIONhl IDE 

4 9 4 1  'I 

HOUSTON 
S H I P  TO: 34 

7400 W I L L E Y  ROAD 
KATHY F I S H E R  

TX 77073 G S U F L O U R  D A N I E L  FERNALD 

HAMILTON OH 45013 
PO: 3330-000-OD 

LO-BENTOUAT ST 

LO-EENTOtlAT S T  

LO-BENTOMAT ST 

LO-BENTOMAT S T  

LO-BENTOtlAT S T  

LO-BENTOMAT S T  

LO-BENTOMAT S T  

LO-BENTOUAT ST 

LO-BENTOUAT S T  

LO-BENTOMAT S T  

LO-BENTOMAT S T  

LO-BENTOIAT S T  

LO-EENTOMAT ST 

LO-BENTOMAT ST 

LO-EENTOMAT ST 

LO-BENTOflAT S T  

LO-BENTOUAT ST 

LO-BENTOOAT ST 

LO-BENTOMAT ST 

S F T  SF 

S F T  SF 

S F T  SF 

S F T  SF 

S F T  SF 

SFT SF 

S F T  SF 

S F T  SF 

S F T  SF 

S F T  SF 

S F T  SF 

S F T  SF 

SFT SF 

SFT SF 

S F T  SF 

S F T  SF 

S F T  S F  

S F T  SF 

SFT SF 

200202L0 

200202L0 

200202L0 

~00202LO 

200202L0 

200202L0 

200202LO 

200202L0 

200202L0 

200202LO 

zoa2o2Lo 

200202LO 

200202L0 

200202LO 

200202LO 

200202LO 

200202LO 

200202L0 

200202L0 

00000224 150.0 15.0 

00000225 150.0 3 5 - 0  

0000022b 150-0  15.0 

ooaoo227 3r50.0 15.0 

00000228 1150.0 15.0 

OOOOOZZq ISO*O 15.0 

00000230 150.0 15.0 

00000231 150.0 15.0 

00000232 150.0 15.0 

'00000233 150*0 15.0 

00000234 IS0.O 15.0 

00000235 150.0 15.0 

0000023b 1150.0 15.0 

00000237 150.0 15.0 

00000238 150-0 15.0 

00000239 1 5 0 . 0  15.0 

00000240 150-0 15.0 

0000021r1 1so.o 15.0 

OOOOO2VZ 15090 1 5 . 0  

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

277b 0 

2772 0 

2785 0 

2?b? 0 

2710 0 

2bBb - 0 
2bb8 0 

2b55 0 

2692 0 

2b85 0 

2bbb 0 

2668 0 

2b72 0 

2bb5 0 

2250.0 2b84 * O  

2250 0 2b?? * 0 

2250 0 2bb9 0 

2250.0 2b72-0 

2250 - 0 2b51 0 
000659 



P A C K I N G  L I S T  

1500 WEST SHURE DRIVE 
ARLINGTON HEIGHTS I L  b0004 

SOLD TO: 00137b 

19103 GUNDLE ROAD 
GSE L I N I N G  TECHNOLOGY, I N C *  

HOUSTON TX 77073 

4 9 4 1  
ORDER N O : * *  0001518b2 

SHIP DATE:* 1/1b/2002 
ORDER DATE: 12/28/2001 

SHIP  FROtl:* LOVELL CETCO PLANT 
FRT.TERflS:. PREPAID & ADD 
SHIP  V I A : * *  NATIONWIDE . 

S H I P  TO: 34 
GSUFLOUR DANIEL FEANALD 
7400 MILLEY ROAD 
KATHY FISHER 

HAMILTON OH 45013 
PO: 3330-000-03  

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

@ -BENTOMAT ST 

LO-BENTOflAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOtlAT ST 

LO-BENTOIAT ST 

LO-BENTOMAT ST 

. -  LO-BENTOJIAT ST 

LO-BENTOIAT St 

LO-BENTOIAT ST 

LO-8ENTOMAT ST 

LO-BENTOMAT ST 

@-BENTOMAT ST 

'i .BENTOMAT 'ST  

LO-BENTORAT ST 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT Sf 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

00000243 150*0 1 5 . 0  

00000244 150.0  15.0 

00000245 150.0 1 5 - 0  

0000024b 150.0 15.0 

00000247 150.0  1 5 . 0  

00000248 150.0 15.0 

00000249 150.0 15.0 

OOOOO2SO ISO*O 1 5 . 0  

00000251 150.0 1 5 . 0  

00000252 350-0 15-0 

00000253 150.0 15.0  

00000254 350-0 - 15.0 

00000255 150.0 15.0 

0000025b 150.0 15.0 

OOOOO2S7 b5O.O 15.0 

00000258 150.0 15.0 

00000259 150.0 15.0 

000002b0 15090 15.0 

00000261 150.0  15.0 

2250 0 

2250 0 

2250 O 

22SO e 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 e 0 - 

2250 9 O 

2250 0 

2250 0 

2250 0 

2250.0 

2250 0 

2250 0 

2b5rl 0 

2bb1 9 0 

2b47 0 

2628 0 

2b43 0 

2br12 0 

2643.0 

2b39 D 

2b18 0 

2b72 0 

2b2b 0 

2b18 0 

2b72 0 

2b87 0 

2710 0 

27b5 0 

27b2 0 

2759 8 0 

2821 0 
000660 



P A C K I N G  L I S T  

CETCO 

ARLINGTON HEIGHTS I L  bo004 
v i. ,. . 1500 WEST ‘SHURE DRIVE 
: ** : 

SOLD TO: 00137b  

19103 GUNDLE ROAD 
GSE L I N I N G  TECHNOLOGY, I N C -  

ORDER NO:.. 0001538b2 
ORDER DATE: L2/28/2003 
SHIP DATE:* lr/bb/2002 

4 9 4 1  

SHIP FROfl:* LOVELL CETCO PLANT 
FRT TERMS:. PREPAID 8 ADD 
SHIP V I A : * *  NATIONhlIDE 

HOUSTON 
SHIP TO: 34 

7 4 0 0  U ILLEY ROAD 
KATHY FISHER 

TX 7?073 GSE/FLOUR DANIEL FERNALD 

HAMILTON OH 45013 
PO: 3330-000-03  

LO-BENTOflAT ST SFT SF 200202LO 000002b2 150-0 15.0 2250.0 2793.0 

LO-BENTOflAT ST SFT SF 200202LO 000002b3 ISO*O 15.0 2250.0 2807.0 

LO-BENTOflAT ST SFT SF 200202L0 000002b4  150.0 35.0 2250.0 2754.0 

LO-BENTOflAT ST SFT SF 200202~o ooooo2b5 lrs0.0 u . o  22so.o 2 ~ 0 3 . 0  

LO-BENTOHAT ST SFT SF 2 0 0 2 0 2 L 0  000002bb bSO*O 35.0 2250.0 28118.0 

LO-BENTOHAT ST SFT SF 200202L0 00000267 150.0 15.0 2250.0 2822.0 

LO-BENTOnAT ST SFT SF 200202L0 000002b8 150.0 X * O  2250.0 2805.0 

LO-BENTOflAT ST SFT SF 200202LO 000002b9 1150-0 35.0 2250.0 2834.0 

LO-BENTOMAT ST SFT SF 2oozozLo oooooz70 150.0 1s.o’ 2tso.o 2 8 0 0 . 0  

LO-BENTOMAT ST SFT SF 200202LO 000002?1 150-0 35.0 225090 2807.0 

LO-BENTORAT ST SFT SF 200202LO 00000272 350-0 15-0 2250.0 2834.0 

LO-BENTOflAT ST 

LO-BENTOMAT ST 

LO-BENTOUAT ST 

LO-BENTOnAT ST 

LO-BENTOflAT ST 

LQ-BENTORAT ST 

LO-BEMTOflAT ST 

LO-8ENTOfiAT ST 

SFT SF 

SFT. SF 

SFT SF 

SFT S F  

SFT SF 

SFT SF 

SFT SF 

SFT SF 

200202L0 

200202LO 

200202LO 

200202LO 

200202LO 

200202LO 

200202LO 

200202L0 

00000273 150.0 

00000274 350.0 

00000275 150.0 

0000027b 150*0 

OOU00277 b50.0 

00000278 150.0 

00000279 3 5 0 . 0  

00000280 150*0 

15.0 

115.0 

15.0 

15.0 

IS.0 

L5.0 

15.0 

15.0 

2250 0 2830 0 

22sa o 2794. o 
2250 0 2782 0 

2789 0 

2 7 8 4  0 

2250 0 2767.0 

2250 0 

2250 0 

2250 0 

2 7 1 b  0 

2250.0 2723*0 

000661 



P A C K I N G  L I S T  

1500 WEST SHURE DRIVE 0- , ARLINGTON HEIGHTS I L  b o 0 0 4  

SOLD TO: 00137b 

19103 GUNDLE R O A D  
GSE L I N I N G  TECHNOLOGYi I N C -  

. HOUSTON TX 77073 

PO: 3330-000-OD 

ORDER N O : * -  000153862 

S H I P  DATE:* 3/3b/2002 
ORDER DATE: 12/28/2001 

S H I P  FROM:. LOVELL CETCO PLANT 
F.RT TERMS:. PREPAID 8 ADD 
S H I P  V I A : . .  NATIONWIDE 

S H I P  TO: 34 
GSEIFLOUR DANIEL FERNALD 
7400 WILLEY ROAD 
KATHY FISHER 

HAMILTON OH 45013 

‘941 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT S T  

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

. _  LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

@L,O-BEIVTOflAT ST 

’(. J-BENTO~IAT ST 

LO-BENTOMAT ST 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

2 0 0 2 0 2 L 0  

200202L0 

200202LO 

200202LO 

2 0 0 2 0 2 L 0  

200202LO 

zoa2mLo 

200202LO 

200202LO 

200202LO 

200202LO 

2 0 0 2 0 2 L 0  

2 0 0 2 0 2 L 0  

200202LO 

200202LO 

200202L0 

200202L0 

200202LO 

200202L0 

00000281 150.0 15.0 

00000282 150.0 15.0 

00000283 150.0 15.0 

0 0 0 0 0 2 8 4  150.0 15.0 

a0000285 ~ ~ 0 . 0  35.0 

000002Bb 15O*O 15.0 

00000242 150*0 15.0 

00000243 150.0 15.0 

o o a o o 2 w  1~0.0 15.0 

00000245 1 5 0 - 0  15.0 

00000296 150.0 35.0 

00000297 150 0- 15  0 

00000298 150.0 15.0 

00000299 150.0 15.0 

00000300 150.0 15.0 

a o o 0 0 3 0 ~  1so.o 15.0  

00000302 150.0 15.0 

00000303 150.0 15.0 

0 0 0 0 0 3 0 4  150.0 15.0 

2250 0 

2250 - 0 
2250 0 

2250 O 

2250 0 

2250 0 

2250 O 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 - 0 
2250 0 

2250 0 

2250 0 

2250 * 0 

2250 0 

2704 0 

271b 0 

2722 0 

2b90 0 

2669 0 

2707 0 

2754 0 

2?37 0 

2781 - 0 
2772.0 

2709.0 

2bb8.0 

2689.0 

2b41 0 

2730 0 

2718 0 

2741 0 

2699 0 

2702 0 
000662 



P A C K I N L  L I S T  

,e, VCETCO ! f- * 1500 WEST SHURE DRIVE 
ARLINGTON HEIGHTS I t  b0004 

4 9 4.1 .’. 
ORDER N O : * -  0003518b2 
ORDER DATE: 22/28/2001 
SHIP DATE:. 3/1b/2002 

SOLD TO: 0 0 1 3 7 6  

19103 GUNDLE ROAD 
GSE L I N I N G  TECHNOLOGY, INC.  

HOUSTON TX 77073 

SHIP FROfl:* LOVELL CETCO PLANT 
FRT TERMS:. PREPAID 8 ADD 
SHIP V I A : * *  NATIONWIDE 

SHIP TO: 34 
G W F L O U R  DANIEL  FERNALD 
7 9 0 0  U I L L E Y  ROAD 
KATHY FISHER 

HAfl ILTON OH 45013 
PO: 3330-000-OD 

LO-BENTOflAT ST 

LO-BENTOMAT S t  

LO-BENTOHAT ST 

LO-BENTOflAT ST 

LO-BENTOflAT ST 

LO-BENTOflAT ST 

LO-BENTOHAT ST 

LO-BENTOflAT ST 

LO-BENTONAT ST 

LO-BENTOHAT ST  

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOflAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOflAT ST 

LO-BENTOHAT ST 

LO-BENTONAT ST 

LO-BENTOIIAT ST 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

.SFT SF 

S F T  SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

S F T  SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT ‘SF 

SFT S F  

SFT SF 

00000305 150.0 15.0 

0000030b 150.0 1 5 . 0  

00000307 150.0 15.0 

00000308 150.0 15.0 

00000309 150.0 15.0 

00000310 150.0 15.0 

000003bl1 150.0 15.0 

00000312 Ir50*0 15.0 

00000314 350.0 15.0 

00000315 350.0 15.0 

0000031b 150.0 15.0 

00000317 LSO.0 15.0 

00000318 150.0 15.0 

00000339 150.0 15.0 

00000320 150.0 15.0 

00000321 150.0 15.0 

00000322 150.0 15.0 

00000323 150 .0  15.0 

00000324 150.0 15.0 

2250.0 2694 -0 

2250.0 2699-0 

2250 0 2b7b 0 

2250 0 2652 0 

2250 0 2b30 0 

2250 0 2b24 0 

2250.0 2b25.0 

2250 0 2b23 0 

2250 0 2 b 5 9  0 

2250 0 2678 0 

2250.0 2662.0 

2250 0 2 6 5 4  0 

2250.0 2620.0 

2250 0 2625 0 

2250.0 2621.0 

2250.0 2h2b.0 

2250.0 2b43.0  

2250 0 2h52 0 

2250 0 264rl. 0 

000663 



P A C K I N G  L I S T  

' \  - CETCO 
L500 WEST SHURE DRIVE 
ARLINGTON HEIGHTS I L  bOOO4 

SOLD TO: 00137b 

19103 GUNDLE ROAD 
GSE L I N I N G  TECHNOLOGYt I N C .  

HOUSTON TX 77073 

PO: 3 3 3 0 - 0 0 0 - O D  

ORDER N O : * *  0001518b2 
ORDER DATE: 12/28/2001 - A 94'1 
S H I P  DATE: * 1/1b/2002 

S H I P  FROH: * LOVELL CETCO PLANT 
F R T  TERMS:. PREPAID 8, ADD 
S H I P  V I A : * *  NATIONWIDE 

S H I P  TO: 34 
GSEIFLOUR D A N I E L  FERNALD 
7400 WILLEY ROAD 
KATHY F I S H E R  

H A t l I L T O N  OH 45013 

LO-BENTOMAT ST SFT SF 200202LO 00000325 150.0 15.0 

LO-BENTOIAT ST SFT SF 200202LO 0000032b 150.0 15.0 

LO-BENTOIAT ST SFT SF 2 0 0 2 0 2 L 0  00000327 150.0 15.0 

LO-BENTOflAT ST . SFT SF 200202LO 00000328 150*0 15.0 a ?-BENTOMAT ST 

LO-BENTOIAT ST 

. LO-BENTOIAT ST 

LO-BENTOflAT ST 

LO-BENTORAT S T  

LO-BENTOIAT ST 

LO-BENTOflAT ST 

LO-BENTOflAT -ST 

LO-BENTOIAT ST 

LO-BENTOflAT ST 

LO-BENTOflAT S T  

LO-BENTOflAT ST 

e o - B E N T O R A T  ST 

-: ,-BENTOMAT ST 

LO-BENTOIAT ST 

SFT S F  

SFT S F  

SFT S F  

SFT SF 

SFT S F  

SFT S F  

SFT S F  

SFT SF. 

SFT S F  

SFT SF 

SFT SF 

SFT S F  

SFT S F  

SFT S F  

SFT SF 

200202L0 

20020tLO 

200202LO 

200202LO 

200202L0 

200202LO 

200202L0 

200202L0 

200202LO 

200202LO 

200202LO 

200202LO 

200202LO 

200202L0 

200202L0 

00000329 150.0 15.0 

00000330 150.0 15.0 

00000331 150.0 15.0 

00000332 150.0 15.0 

00000333 150.0 1 5 . 0  

00000334 150.0 15.0 

00000335 150.0 15.0 

0000033b ltSO.0 15.0 

00000337 150.0 15.0 

00000338 150.0 15 .0  

00000339 150*0 15.0  

000003rIO 150.0 15.0 

00000341 1 5 O * O  15.0 

00000342 150-0 15.0 

000003'I3 150.0 15.0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 O 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2651.0 

2646.0 

2b42 0 

2702 0 

2652 * O 

2blr7.0 

2629 0 

2b59 0 

2671 0 

2b23 O 

2614 0 

2601 0 

2597- 0 

2596 - 0 
2590 0 

2b00 0 

2617 0 

2250 0 '2623 0 

2250 0 2b03 0 

800664 



494'1 P A C K I N G  L I S T  

CETCO 
11500 UEST SHURE DRIVE 

! f k R f I N G T O N  HEIGHTS I L  b0004 

SOLD TO: 001376 

19103 GUNDLE ROAD 
GSE L I N I N G  TECHNOLOGY, I N C .  

HOUSTON TX 77073 

ORDER NO:--  00U3518b2 
ORDER DATE: 12/28/2001 
SHIP DATE:. 1/36/2002 

SHIP FROM:. LOVELL CETCO PLANT 
FRT TERIIS:. PREPAID 8 ADD 
SHIP V I A : * *  NATIONWIDE . 

SHIP TO: 34 
GSUFLOUR DANIEL  FERNALD 
7400 MILLEY ROAD 
KATHY FISHER 

HAMILTON OH 115013 
PO: 3330-000-OD 

LO-BENTOMAT ST 

LO-BENTOflAT ST 

LO-BENTOMAT ST 

LO-BENTOflAT ST 

LO-BENfOflAT ST 

LO-BENTOflAT ST 

LO-BENTOflAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOflAT ST 

LO-BENTOflAT ST 

LO-BENTOflAT ST 

LO-BENTOtlAT ST 

LO-BENTOflAT ST 

LO-BENTOflAT ST 

LO-BENTOUAT ST 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF  

SFT SF 

SFT SF 

SFT SF  

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT S F .  

SFT SF 

SFT SF 

SFT SF 

SFT SF 

00000344 150.0 15.0 

00000345 150.0 LS**O 

0000039b l S O * O  15.0 

00000397 150.0 15.0 

00000348 150.0 15.0 

00000343 250.0 15.0 

00000350 150.0 15.0 

00000351 150.0 J5.0 

a0000352 350.0 15.o 

00000353 150.0 15.0 

o a o o o w  3~0.o b5.0 

00000355 150.0 15.0 

0000035b 250.0 15 .0  

00000357 b50*0 15.0 

00000358 150.0 15.0 

00000353 ISO*O 15.0 

000003b0 350.0 IS-0 

000003b1 I50*0 1 5 . 0  

2250 0 

2250 0 

2250 0 

2250 O 

2250 0 

2250 0 

2250 .o 
2250 0 

2250 .o 
2250 0 

2250 0 

2250 0 

2250 O 

2250 0 

22511 o 
2250 0 

2250 0 

2250 0 

2250 0 

2b08 0 

26311 0 

2623 0 

2b22 - 0 

2b24 - 0  

259b 0 

2613 0 

2665 0 

2683 0 

2687 0 

2b78.0 . 

2697 * O  

2709 a 
2736 0 

2bb4 0 

2641.0 

2b74 0 
000665 



P A C K I N G  L I S T  

' .  .' CETCO 
1500 WEST SHURE DRIVE 
ARLINGTON HEIGHTS I L  bo004 

SOLD TO: 001376 

19103 GUNDLE ROAD 
GSE L I N I N G  TECHNOLOGY, INC.  

ORDER DATE: 22/28/2001 
S H I P  DATE:. 1/1b/2002 

S H I P  FROtI:. LOVELL CETCO PLANT 
FRT TERPIS:. PREPAID 8 ADD 
S H I P  V I A : * *  NATIONUIDE 

HOUSTON 
S H I P  TO: 34 

7400 MILLEY ROAD 
KATHY FISHER 

TX 77073 GSWFLOUR DANIEL FERNALD 

LO-BENTORAT ST SFT SF 200202LO 00000363 150.0 15 .0  2250.0 2b58-0  

'LO-BENTORAT ST SFT SF 200202LO 000003b4 150.0 15.0 2250.0 2bb0.0 

LO-BENTOIAT ST SFT SF 200202LO 000003bS 15090 15.0 2250.0 2bb5.0 

LO-BENTORAT ST SFT SF 200202LO 000003bb 3150.0 15.0 2250.0 2b53.0 

O-BENTOIIAT ST SFT SF  200202LO 000003b7 150.0 15.0 2250.0 2bb2-0 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTORAT ST 

LO-BENTORAT ST 

LO-BENTOMAT ST 

LO-BENTOPlAT ST 

- LO-BENTOMAT ST- 

LO-BENTORAT ST 

LO-BENTOflAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

SFT SF  

SFT SF 

SFT SF  

SFT SF 

SFT SF 

SFT SF 

SFT. SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF  

200202LO 

200202L0 

2 0 0 2 0 2 L 0  

200202LO 

200202LO 

200202L0 

200202LO 

200202L0 

2 0 0 2 0 2 L 0  

200202L0 

200202LO 

000003b8 150.0 15.0 

000003b9 150.0 15.0 

00000370 150=0  15.0 

00000371 150.0 1590 

00000372 150.0 15.0 

00000373 150.0 15.0 

00000374 150.0 15.0 

00000375 150.0 1 5 . 0  

. .  

0000037b 150.0 1 5 . 0  

00000382 150.0 15.0 

00000383 250.0 15 .0  

2250 0 

2250 O 

2250 0 

2250 0 

2250 0 .  

2250 0 

2250 0 

2250 0 

2250 0 

2250 9 0 

2250 0 

2b82 0 

2703 0 

2700-0 . 

2703 0 

2714 0 

2755 0 

2753 9 0 

2814 0 

2913 0 

27113 0 

2730 0 

.LO-BENTOIAT S T  SFT S F  200202LO 00000384 150*0 15.0 2250.0 2727.0 

. -0-BENTOMAT ST SFT SF  200202LO 00000385 15090 15.0  22SO*O 2735.0 

LO-BENTOflAT ST SFT SF  200202LO 0000038b 150.0 15.0 2250.0 2771.0 
. I  L 000666 



P A C K I N G  L I S T  

1 2: i 

1500 WEST SHURE DRIVE 
ARLINGTON HEIGHTS I L  b0004 

ORDER NO:- *  00015LBb2 
ORDER DATE: 12/28/2001 
SHIP DATE:. 1/1b/2002 

-- 4 9 4 1  

SOLD TO: 0 0 1 3 7 b  SHIP  FROfl:* LOVELL CETCO PLANT 
GSE L I N I N G  TECHNOLOGY1 I N C *  FRT TERflS:. PREPAID 8 ADD 
19203 CUNDLE ROAD SHIP  V I A : * *  NATIONWIDE 

HOUSTON 
S H I P  TO: 34 

TX 77073 GSEIFLOUR DANIEL  FERNALD 
7400 WILLEY ROAD 
KATHY FISHER 

HAMILTON OH 45013 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOIAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT S T  

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOIAT ST 

LO-BENTOMAT ST 

LO-BENTOIAT S f  

LO-BENTOflAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT S T  

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOIAT ST 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

00000387 1 5 0 . 0  15.0 

ooooa3~8 150.0  15.0 

00000389 150.0 15.0 

00000390 150.0 15.0 

00000391 150-0  15.0 

00000392 150 0 * 15 0 

00000393 1 5 0 . 0  35.0 

00000394 150.0 15.0 

00000395 150.0 1590 

0000039b 150.0 35.0 

00000397 150.0 15.0 

oooa039~  iso.o 15.0 

00000393 250.0 15.0 

00000400 150.0 15.0 

0000040lJ L50.0 15.0 

00000402 150.0 15.0 

00000403 150.0 15.0 

00000404 150.0 15.0 

00000405 150 .0  15.0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 e 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2781 9 0 

2720 0 

27b7 0 

2766.0 

27b2 0 

2747 0 

2731 0 

273b 9 0 

2b54 0 

'2b59 0 

2b84 0 

2b57 0 

2 6 4 8  0 

2720 0 

2742 0 

2746 0 

2784 0 

2 8 w a  

OW667 
2799 0 



. 
I 

, 
1500 WEST SHURE DRIVE 
ARLINGTON HEIGHTS I L  bOOO4 

P A C K I N G  

SOLD TO: 00137b 

19103 GUNDLE ROAD 
GSE L I N I N G  TECHNOLOGY, I N C *  

HOUSTON TX 77073  

PO: 3330-000-OD 

L I S T  

ORDER NO:*.  0001518b2 

SHIP DATE:. 1/16/2002 
ORDER DATE: 12/28/2001 

SHIP FROM:. LOVELL CETCO PLANT 
FRT TERflS:. PREPAID 8 ADD 
SHIP V I A : * *  NATIONUIDE 

S H I P  TO: 34 
GSEIFLOUR DANIEL  FERNALD 
7400 b l ILLEY ROAD 
KATHY FISHER 

HAMILTON OH 45013 

4 9 4 1  

LO-BENTOMAT S T  SFT SF 200202LO 0000040b 150.0 15.0 2250.0 2819.0 

LO-BENTOMAT ST SFT SF 200202LO 00000408 150.0 15.0 2250.0 2830.0 

LO-BENTOMAT ST SFT SF 200202LO 00000409 150.0 15.0 2250-0 2804.0 

. O-BENTOMAT ST 

LO-BENTOMAT ST 

SFT SF 200202LO 00000410 150.0 15.0 2250.0 2812*0 

SFT SF 200202LO 00000411 150-0 15-0 2250-0 2825*0 

LO-BENTOMAT ST SFT SF 200202L0  00000412 150.0 15.0 22500.0 2815.0 

LO-BENTOMAT S T  

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOtiAT ST 

LO-BENTOMAT ST 

.LO-BENTOMAT ST 

. -BENTOMAT ST 

LO-BENTOMAT ST 

SFT 

SFT 

SFT 

SFT 

SFT 

SFT 

SFT 

SFT 

SFT 

SFT 

SFT 

SFT 

' SF 

' SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF 

SF  

S F  

SF 

200202LO 

200202LO 

200202L0 

200202LO 

200202LO 

2 0 0 2 0 t L O  

200202LO 

200202LO 

200202L0  

200202L0 

200202LO 

200202LO 

- 

00000413 150 0 15.0 

00000414 150.0  15.0 

00000415 150.0 15-0  

000001117 150.0 15.0  

00000418 150 00 15.0 

00000419 150.0 15.0 

00000420 150-0 15-0 

0000042L 150.0 15-0 

00000422 150.0 15.0 

0 0 0 0 0 4 2 3  150.0 15.0 

00000424 150.0 15.0 

2824 0 

2784 0 

2775 0 

2772 0 

2'170 0 

2780 0 

27b2.0 

2731 0 

275b 0 

2744 0 

2742 O 

2791 * 0 



P A C K I N 6  L I S T  " - 4 9 4 1  

t 2 c I:. CETCO 
! 

1500 WEST SHURE DRIVE 
ARLINGTON HEIGHTS I L  bo004 

4 9 4  
ORDER NO:** 000151862 

SHIP  DATE: 1/1b/2002 
ORDER DATE: 12/28/2001 

SOLD TO: 00137b 

19103 GUNDLE ROAD 
GSE L I N I N G  TECHNOLOGY, I N C *  

SHIP  FROtI:. LOVELL CETCO PLANT 
FRT TERMS:. PREPAID 8 ADD 
SHIP  V I A : . .  NATIONWIDE 

HOUSTON TX 77073 
S H I P  TO: 34 
CSE/FLOUR DANIEL  FERNALD 
7400 U I L L E Y  ROAD 
KATHY FISHER 

HAMILTON OH 45013 
PO: 3330-000-OD 

LO-BENTONAT ST 

LO-BENTOflAT ST 

LO-BENTOflAT ST 

LO-BENTOMAT ST 

LO-BENTOflAT ST 

LO-BENTOflAT ST 

LO-BENTORAT ST 

LO-BENTOMAT S t  

LO-BENTOflAT ST 

LO-BENTOMAT ST 

LO-RENTOflAT ST 

LO-RENTOflAT ST 

LO-BENTORAT ST 

LO-BENTOflAT ST 

LO-BENTOflAT ST 

LO-BENTORAT ST 

LO-BENTONAT ST 

LO-BENTOtl*AT ST 

LO-RENTONAT ST 

SFT SF 

SFT SF 

SFT SF 

SFT SF  

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

00000425.150*0 15-0  

0000042b 150.0 L5.O 

00000427 150.0 15*0 

00000428 150.0  15.0 

00000429 150.0 15.0 

00000430 150-0 15.0 

00000431 150.0 15.0 

00000432 150.0 15.0 

00000434 150.0 15.0 

OOdO0435 350.0 15.0 

00000436 1 5 0 * 0  15.0  

00000437 15090 15.0 

0000043B 150.0 15.0 

00000439 150.0 1 5 . 0  

OOOOO44O 1SO.O 15.0 

00000441 150.0 15.0 

00000442 150.0 15 .0  

00000443 150.0 15.0 

OOOOO444 150.0 15.0 

2770 0 

2778 0 

27LB 0 

2736 0 

2742.0 

2723 0 

2731 0 

2612 0 

2b59 0 

2bO8 0 

2b4Y.O 

2b12 0 

2b1b 0 

2250 0 2b04 0 

2250 0 2596 0 

2250 0 2b10 0 

2250 0 2678 0 

2250 0 27LO 0 

2250.0 2698.0 

000669 



P A C K I N G  L I S T  

4 9 4 1  d > f A J  

, 4 *I ; 

* \  - CETCO ORDER N O : * -  0001518b2 
1SOO WEST SHURE D R I V E  ORDER DATE: 12/28/2003 
ARLINGTON HEIGHTS I L  60004 S H I P  DATE:. b/1b/2002 

SOLD TO: 00137b 

19103 GUNDLE ROAD. 
GSE L I N I N G  TECHNOLOGY- I N C -  

S H I P  FROPI:. L O V E L L  CETCO PLANT 
FRT TERMS:. P R E P A I D  8 ADD 
S H I P  V I A : * -  NATIONWIDE 

S H I P  TO: 34 
HOUSTON TX 77073 GSEIFLOUR D A N I E L  FERNALD 

7400 WILLEY ROAD 
KATHY F I S H E R  

HANILTON OH 45013 
PO: 3330-000-OD 

LO-EENTOMAT ST S F T  S F  200202LO 00000445 150.0 115.0 2250.0 27bb.O 

LO-BENTOMAT ST S F T  S F  200202LO 0000044b 150.0 15 .0  2250=0 2731.0 

LO-BENTOMAT ST 0 9-BENTOflAT ST 

LO-BENTOflAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-EENTOflAT ST 

LO-BENTOflAT ST 

LO-BENTOMAT ST 

LO-EENTOMAT ST 

- .  _ _  

S F T  S F  

S F T  S F  

S F T  S F  

S F T  S F  

S F T  S F  

S F T  SF 

S F T  SF 

S F T  SF 

S F T  SF 

S F T  SF 

S F T  SF 

200202L0 

200202L0 

200202LO 

200202LO 

200202LO 

200202L0 

200202L0 

200202LO 

200202LO 

200202L0 

200202LO 

000001147 150.0 15.0 

00000453 150.0 15-0 

00000454 ISO*O 15.0 

00000455 1SO.O 15.0 

0000045b 150.0 15.0 

00000457 150.0 15-0 

00000458 150.0 15.0 

00000459' LSO-O 15.0 

000004b0 115090 15.0 

000004b1 150.0 15.0 

0000011b2 1150.0 b S * O  

2250 9 0 

2250 * 0 

2250 * 0 

2250 9 0 

2250 O 

2250 0 

2250 0 

2250 0 

2250 * 0 

2250 D 

2250 9 0 

2740.0 

2b779 0 

2b70 0 

2832 0 

2810 0 

2837 0 

2771 O 

2775 * O  

2770 0 

2784.0  . 

2779 0 

LO-BENTOMAT ST SFT SF 2 o o z o a o  ooooo4b3 i50.0 15.0 2250.0 2772.0 

LO-BENTOflAT ST SFT SF 200202LO 000004b4 150.0 15.0 2250.0 2784.0  

LO-BENTOflAT ST S F T  S F  200202LO 00000465 150.0 15.0 2250.0 274b.0 

@LO-BENTOflAT ST SFT SF 200202L0 OOOOOlrbb 150.0 15.0 2250.0 2771.0 

J - E E N T O ~ ~ A T  ST S F T  SF 2002U2LO 000004b7 1 5 0 - 0  15.0 2250.0 2686.0 

LO-BENTOflAT ST SFT SF 200202LO 000004b8 150.0 15.0 2250-0 2bb1-0 

OOC€TQ 



4 9 4 1 .  
P A C K I N G  L I S T  

9 g?.qr., 
CETCO ORDER NO: - -  00015bBb2 A 

1500 hlEST SHURE D R I V E  ORDER DATE: 12/28/2001 
ARLINGTON HEIGHTS I L  b0004 SHIP  DATE:. 1/16/2002 

SOLD TO: 00137b SHIP  FROd:* LOVELL CETCO PLANT 
GSE L I N I N G  TECHNOLOGY? I N C -  FRT TERdS:. PREPAID 8 ADD 
19103 GUNDLE ROAD SHIP  V I A : * *  NATIONMIDE 

HOUSTON 
S H I P  TO: 34 

7400 MILLEY R O A D  
KATHY F ISHER 

TX 77073 GSEIFLOUR DANIEL FERNALD 

HAf l ILTON OH (15033 
PO: 3330-000-OD 

LO-BENTOflAT ST 

LO-BENTOflAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOflAT ST 

LO-BENTOflAT ST 

LO-BENTOflAT ST 

LO-BENTOflAT ST 

LO-BENTOMAT ST 

LO-BENfOdAT ST 

LO-BENTOdAT ST 

LO-BENTOflAT ST 

LO-BENTOflAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOflAT ST 

LO-BENTOMAT ST 

LO-BENTOfiAT ST 

SFT SF 

SFT SF 

SFT SF  

SFT SF 

S F T  SF 

S F T  SF  

SFT SF 

SFT SF 

SFT SF 

S F T  SF  

SFT SF 

S F T  SF 

S F T  SF 

SFT SF 

S F T  SF 

SFT SF 

S F T  SF 

S F T  SF 

S F T  SF  

200202LO 

~200202LO 

200202LO 

200202LO 

2 0 0 t 0 2 L O  

200202LO 

20 020 2LO 

200202L0 

2 o o m  L-0 

200202LO 

200202LO 

200202LO 

2 0 0 2 0 2 L 0  

200202LO 

200202L0 

t00202LO 

200202LO 

20020tLO 

2 0 02 62 L 0 

000004b9 150.0 15.0 

00000470 150.0 15.0 

00000471 250.0 15-0 

00000472 150.0 15.0 

00000473 150.0 15.0 

00000474 150*0 15.0 

00000475 150.0 35.0 

0000047b 350.0 15.0 

00000477 150.0 15.0 

00000478 IaSO.0 15.0 

00000479 150.0 15.0 

00000480 350.0 

00000483 250.0 

00000482 350.0 

OD000483 350.0 

000004B4 150.0 

o o o o o ~ ~ ~  150.0 

o00004ab 150.0 

00000487 150 0 

15.0 

15.0 

15.0 

35.0 

15.0 

15.0 

15.0 

15.0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250.1~ 

2250 O 

2250 0 

2250 0 

2250 0 

2250 - 0 
2250 O 

2250 O 

2250 0 

2b59 0 

2b57 0 

264b.0 

2b40 0 

2b49 0 

2685 0 

2b87.0 

2b31 0 

2b32 0 

2b23 0 

2 b l l  0 

259b 0 

2594 0 

2592 0 0 

2635 0 

asso 0 

2570 0 

257b 0 

2599 0 
0 0 ~ 6 ‘ 7 3  



P A C K I N 6  L I S T  

4 9 4 1  
ORDER NO: 000151862 

S H I P  DATE:. 1/16/2002 
ORDER DATE: 32/28/2001 

., - CETCO 
1500 WEST SHURE D R I V E  
ARLINGTON HEIGHTS I L  60004 0 - 

. -  SOLD TO: 001376 
GSE L I N I N G  TECHNOLOGY- I N ( *  
19103 GUNDLE ROAD 

HOUSTON 

PO: 3 3 3 0 - 0 0 0 - O D  

S H I P  FROM:. L O V E L L  CETCO PLANT 
FRT TERMS:. P R E P A I D  8 ADD 
S H I P  V I A : * *  NATIONWIDE 

S H I P  TO: 34 

7400 Y I L L E Y  ROAD 
KATHY F I S H E R  

TX 77073 GSEIFLOUR D A N I E L  FERNALD 

HAMILTON OH 45013 

LO-BENTOIAT ST SFT S F  200202LO 00000491 150.0 1 5 . 0 .  2250.0 2622.0 

Q-BENTOMAT ST SFT SF 200202LO 00000492 150.0 1 5 - 0  2250.0 2590.0 

LO-BENTOMAT ST SFT S F  200202LO 00000493 150.0 35.0 2250.0 2587-0 

LO-BENTOMAT S T  SFT S F  200202L0 00000494 150-0 15.0 2250.0 2603.0 

LO-BENTOMAT ST SFT SF 200202LO 00000495 150.0 15.0 2250.0 2b08.0 

LO-BENTOMAT S T  SFT SF 200202L0 00000496 150.0 15.0 2250.0 2592.0 

LO-BENTORAT ST SFT S F  200202LO 00000498 150*0 15’00 2 2 S O . O  2617.0 

LO-BENTOMAT ST SFT S F  200202L0 00000499 150.0  1 5 - 0  2250.0 2621.0 

LO-BENTOIAT ST S F T . S F  200202L0 00000500 150-0 1 5 . 0  2250.0 2h24.0 
- -  - -  - - - -  - ~~ ~. . -~ . ... . ~ - - -  -- ~- - ~- 

LO-BENTOIAT S T  . SFT S F  200202LO 00000501 150.0 35 .0  2250.0 2610.0 

LO-BENTOMAT ST SFT S F  200202LO 00000502 1 5 0 * 0  1 5 - 0  2250.0 2606.0 

LO-BENTOMAT ST SFT S F  200202LO 00000503 150.0 15.0 2250.0 2b14.0 

LO-BENTOMAT ST SFT SF 200202L0 OOOOOSO4 150.0 15.0 2250.0 2632.0 

SFT SF 200202LO 00000505 150.0 1 5 . 0  2250.0 2b21.0 -BENTOMAT S T  

LO-BENTOMAT ST . . - SFT SF 2OOZOZLO 00000506 150.0 15.0 2250.0 26q960672 



P A C K I N C  L I S T  4 9 4 1  

1500 WEST SHURE DRIVE 
ARLINGTON HEIGHTS I L  bo004 

SOLD. TO: 002376 

19103 GUMDLE ROAD 
GSE L I N I N G  TECHNOLOGY, I N C *  

H 0 US.T 0 N TX 77073 

ORDER NO:-* 000151Bb2 

SHIP DATE:, 1/1b/2002 
ORDER DATE: 12/28/2003 

SHIP FROM:. LOVELL CETCO PLANT 
FRT TERMS:. PREPAID 8, ADD 
SHIP V I A : . .  NATIONldiDE 

SHIP TO: 34 
GSE/FLOUR D A N I E L  FERNALD 
71100 U I L L E Y  ROAD 
KATHY FISHER 

HARILTON OH 'I5013 
PO: 3330-000-OD 

LO-BENTOMAT ST SFT SF 200202LO 00000507 150*0 35.0 2250.0 2b02-0 

LO-BENTOMAT ST SFT SF 200202LO 00000508 150.0 15.0 2250.0 2h18.0 

LO-BENTOflAT ST SFT S F  2002OZLO OOOOOSOq L50*0 15-0 2250.0 2b29-0 

0 LO-BENTOflAT S T  SFT S F  200202LO 00000510 150.0 15.0 2250.0 26111.0 

LO-BENTOMAT ST SFT SF tno2ozLo o o n o o m  1 ~ 0 . o  u.0 2250.0 t b 1 5 . 0  

LO-BENTOMAT ST . SFT S F  2OO202LO 0OOOO512 I5090 15.0 2250=0 258?*0 

LO-BENTOMAT ST SFT SF  200202LO 00000513 150*0 35.0 2250.0 2573.0 

LO-BENTOUAT ST SFT SF 200202LO OUOOO524 150.0 15.0 2250.0 257b-0  

LO-BENTOMAT ST SFT SF  t 0 0 2 0 2 L O  00000515 LSO*O 115.0 2250.0 2b04-0 

LO-BENTOMAT ST 

LO-BENTOflAT ST . 

LO-BENTOMAT ST 

LO-BEMTOUAT ST 

LO-BENTOUAT ST 

LO-BENTOMAT ST 

LO-BENTOflAT ST 

LO-BENTOMAT ST 

LO-BENTOflAT ST 

LO-BEMTOMAT ST 

SFT SF 

SFT SF 

SFT SF 

SFT SF  

SFT SF 

SFT SF 

SFT SF 

SFT S F  

SFT SF 

SFT SF 

20020tLO 

200202LO 

2 0 0 2 0 2 L 0  

2 0 0 2 0 2 L 0  

200202L0 

200202L0 

200202LO 

200202L0 

200202LO 

2 0 0 2 0 2 L 0  

-000005Lb' 150 0 

00000517 150.0  

00000518 150-0 

000005J9 150*0 

0 0 0 ~ ~ 5 2 ~  250 0 

00000521 150 0- 

00000522 150 0 

00000523 350 0 

0000052'I 350 0 

00000525 150 0 

2250 0 

2250 0 

2250 0 

2250 O 

2250 0 

2250 0 

2250.0. 

2250 9 0 

2250 0 

2250 0 

2b5ri 0 

2658 0 

2732 9 0 

tb81.0 

2b25 0 

2b2L.O 

2b2b-0 

2639.0 
OQ0673 

2b29 0 



P A C K I N G  L I S T  

ORDER NO:.. 000151862 

S H I P  DATE:. 1/16/2002 
ORDER DATE: 12/28/2001 

4941 ., - CETCO 
LSOO WEST SHURE DRIVE 
ARLINGTON HEIGHTS I L  60004 0 - .  

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

HOUSTON 

PO: 3330-000-OD 

SHIP  FROfl:* LOVELL CETCO PLANT 
FRT TERMS:* PREPAID 8 ADD 
SHIP V I A : - *  NATIONWIDE 

SHIP  TO: 34 

7400 WILLEY ROAD 
KATHY F ISHER 

TX 77073 GSEIFLOUR DANIEL  FERNALD 

HAMILTON OH 45013 

LO-BENTOflAT ST SFT SF 200202LO 00000526 1 5 0 - 0  15.0 2250-0 2620.0 

LO-BENTOMAT ST SFT SF 200202LO 00000527 1 5 0 * 0  15.0 2250.0 2626-0  

LO-BENTOMAT ST SFT SF 200202L0 00000528 150.0 L5.0 2250.0 2639.0 

LO-BENTOMAT ST 

O-BENTOMAT ST 

LO-BENTOflAT ST 

LO-BENTOflAT ST 

LO-BENTOflAT ST 

LO-BENTOMAT ST 

LO-BENTOflAT ST 

LO-BENTOMAT ST 

LO-BENTOflAT ST 
-. -~ 

L.O-BENTO~IAT ST 

LO-BENTORAT S T  

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

. -  

200202LO 

200202LO 

200202LO 

2 0 0 2 0 2 L 0  

200202LO 

200202L0 

200202LO 

200 2 02L 0 

2 0 0 2 0 2 L 0  

200202L0 

200202L0 

00000529 150-0  15.0 

00000530 150.0 1 5 . 0  

00000531 150.0 15.0 

00000532 150.0 115.0 

00000533 150.0 15.0 

00000534 150.0 15.0 

00000535 150-0 15 .0  

00000536 150.0 1 5 - 0  

00000543 150.0 15.0 

00000544 150.0 15.0 

00000545 150.0 15.0 

2250.0 2647.0 

2250 * 0 2654 0 

2250-0 26bb.0 

2250 0 2664 0 

2250 9 0 2658 0 

2250 0 2680 0 

2250 0 

2250 8 0 

2250 0 

2632 0 

2790 0 

2706 0 

2250 0 2702 0 

LO-BENTOBAT ST SFT SF 200202LO 00000546 150.0 1 5 - 0  2250-0  2707.0 

LO-BENTOtlAT ST SFT SF 200202L0 00000547 I5O.O 1 5 - 0  2250.0 2705.0 

.LO-BENTOtlAT ST SFT SF 200202LO 00000548 150.0 15.0 2250.0 2699.0 

.-BENTOflAT ST SFT SF 200202L0 00000543 150.0 15.0 2250.0 2703.0 

LO-BENTOHAT ST SFT SF 200202LO 00000550 150.0 15.0 2250.0 2715@O06"74 



P A C K I N G  L I S T  

1.7 fi h *<CC-CTCo 
1500 WEST SHURE DRIVE 
ARLINGTON HEIGHTS I L  bo004 

SOLD TO: 001376 

19103 GUNDLE ROAD 
GSE L I N I N G  TECHNOLOGY3 I N C -  

ORDER NO:.* 000B51Bb2 
ORDER DATE: L2/28/2001 
SHIP DATE:. l/Bb/2002 

4941 

SHIP FROfl:* LOVELL CETCO PLANT 
FRT TERtlS:. PREPAID 8, ADD 
SHIP V I A :  NATIONUIDE . 

HOUSTON 
SHIP TO: 34 

TX 77073 GSE/FLOUR DANIEL FERNALD 
?bo0 MILLEY ROAD 
KATHY FISHER 

HAMILTON OH 45013 
PO: 3330-000-OD 

LO-BENTOMAT ST SFT SF 200202LO 00000551 150.0 15.0 2250.0 2719*0  

LO-BE NTORAT ST SFT SF 2 0 0 2 0 2 L 0  00000553 150.0 15.0 2250.0 2685.0 

LO-BENTOflAT ST SFT SF 200202LO 00000554 150.0 1 5 - 0  2250.0 2b8b.0 

LO-BENTOMAT ST SFT SF 200202LO 00000555 150.0 15.0 2250.0 2bb1-0 

LO-BENTOflAT ST SFT SF 200202LO 0000055h 150.0 15-0 2250.0 2b59.0 

LO-BENTONAT ST SFT SF 200202LO 0 0 0 0 0 5 5 7  150-0 15.0 2250=0 2658.0 

LO-BENTOMAT ST SFT SF 200202LO 00000558 150.0 I5.O 2250*0 2657 .0  

LO-BENTOMAT ST SFT SF 200202LO 00000559 150.0 1 5 - 0  2250.0 2b4b.0 

LO-BENTOflAT ST SFT SF 200202LO OOOOOSbO 150.0 15.0 2250.0 . 2653.0 

LO-BENTOMAT ST SFT SF 200202LO 000005bl 150.0 15 .0  2250.0 2b4b-0  

LO-BENTOMAT ST SFT SF 200202LO 000005b2 1150.0 15.0 ' 2250=0 2647.0 

LO-BENTORAT Sl SFT SF 200202L0  00000563 1150*0 1590 2250.0 2b45.0 

LO-BENTOMAT ST SFT SF 20020tLO 00000569 1150.0 115.0 2250.0 2bb9.0 

LO-BENTOMAT ST SFT SF 200202LO 000005b5 150.0 15.0 2250-0 2b711.0 

LO-BENTOMAT ST SFT SF 200202LO 000005bb 150.0 15.0 225O*O 2b79 .0  

LO-BENTOMAT ST SFT SF ~ O O ~ O ~ L O  ooot105~7 150.0 15.0 2250.0 2 ~ 5 . 0  

LO-8ENTOMAT ST SFT SF 200202L0 000005b8 150.0 15.0 2250.0 2b97-0 

LO-BENTOttAT ST 



P A C K I N G  L I S T  

. , - CETCO 
1500 WEST SHURE D R I V E  
ARLINGTON HEIGHTS I L  b0004 

SOLD TO: 00L37b 
a .  

GSE LINING TECHNOLOGY, I N C *  
19103 GUNDLE R O A D  

HOUSTON T X  77073 

PO: 3330-000-OD 

ORDER N O : * *  0001518b2 4 9 4 1  
ORDER DATE: 12/28/2001 
S H I P  DATE:. 1/16/2002 

SHIP  FROM:. LOVELL CETCO PLANT 
FRT TERMS:. PREPAID 8 ADD 
S H I P  V I A : * *  NATIONWIDE 

S H I P  TO: 34 
GSEIFLOUR DANIEL FERNALD 
7qOO WILLEY ROAD 
KATHY FISHER 

HAMILTON OH 45013 

. LO-BENTOMAT ST SFT SF 200202LO 00000570 150.0 15.0 2250.0 2727.0 

LO-BENTOMAT ST SFT SF 200202LO 00000571 1 5 0 . 0  15.0 2250-0  2734.0 

LO-BENTOMAT ST SFT SF 200202L0 00000572 350.0 15.0 2250.0 2721.0 

LO-BENTOMAT ST SFT SF 200202L0 00000573 150.0  1 5 . 0  2250.0 2720.0 ' 

?-BENTOMAT ST SFT SF 200202LO 00000574 150-0 15.0 2250.0 2723.0 

LO-BENTOMAT ST SFT SF 200202L0 00000575 150-0 15.0 2250.0 2698.0 

LO-BENTOMAT ST SFT SF 200202L0 00000576 150.0 15.0 225O*O 2b94.0 

LO-BENTOIAT ST SFT SF 2oozozLo ooooo577 150.0 15 .0  2250.0 2715.0 

LO-BENTOMAT ST SFT SF 200202LO 00000578 150.0 15.0 2250.0 2b90.0 

LO-BENTOMAT S T  SFT SF 200202LO 00000579 150.0 15.0 2250.0 2691.0 

LO-BENTOMAT S T  SFT SF 200202LO 00000580 150.0 1 5 . 0  2250.0 2b74.0 

LO-BENTOMAT ST SFT SF 200202LO 00000581 150.0 15.0 2250.0 2680.0 

LO-BENTOMAT ST SFT SF 200202L0 00000582 150-0 15.0 2250.0 2725.0 

LO-BENTOMAT S T  SFT SF 200202LO 00000583 150.0 1 5 . 0  2250.0 270b.0 

LO-BENTOMAT ST SFT SF 200202LO 00000584 1 5 0 . 0  15.0  2250.0 2668.0 

- _ _ _ _  - _ _  _ _ _ _  _ _  - .  -~ - __ - - _ _ _  - -  

LO-BENTONAT ST SFT SF 200202LO 00000585 15090 15.0 2250.0 2709.0 

@LO-BENTOflAT ST SFT SF 200202LO 0000058b 150.0 15.0 2250.0 2700.0 

-BENTOMAT ST SFT SF 200202L0 00000587 150.0 15.0 2250.0 2b49.0 

LO-BENTOOAT ST . .  . ,  
SFT SF 200202LO OOOb0588 150.0 1 5 . 0  2250.0 273mo4;74; 



P A C K I N C  L I S T  

> k! ! e  CETCO 
1500 WEST SHURE D R I V E  
ARLINGTON HEIGHTS I L  b0004 

SOLD T.0: 00137b 

19103 GUNDLE R O A D  
GSE LININ.G.TECHNOLOGY7 INC* 

H 0 US T 0 N TX 77073 

4 9 4 1  
ORDER NO:**  0001518b2 
ORDER DATE: 12/26/2OOl, 
SHIP DATE:* b/lb/2002 

SHIP FROM:. LOVELL CETCO PLANT 
FRT TERMS:. PREPRID 8. ADD 
SHIP V I A : . .  NATIONWIDE 

SHIP TO: 3 4  
GSEIFLOUR DANIEL  FERNALD 
7WO MILLEY ROAD 
KATHY FISHER 

HADILTON OH 45013 
PO: 3330-000-OD 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-8ENTOflAT ST 

LO-BENTOfiAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BEMTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOfiAT S T  

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT, SF 

SFT SF 

SFT SF 

200202LO 

200202LO 

200202L0 

200202LO 

2Og202Lo 

200202LO 

200202LO 

200202LO 

200202LO 

200202LO 

~00202LO 

200202L0 

2 u u z m o  

2 0 0 2 0 2 L 0  

200202LO 

to 02 0 2 L 0 

200202L0 

200202LO 

200202L0 

00000589 150.0 15.0 

00000590 150.0 15.0 

00000591 150.0 15.0 

00000592 L50*0 15.0 

00000533 b!iO*O 15.0  

00000594 150.0 I5.0 

00000595 150-0 15.0 

0000059b L50*0 15.0  

00000597 150.0 15.0 

00000596 150.0 15.0 

00000599 150.0 15.0 

OOOOObOO 150.0 15-0 

UOUOOLOJ LSO.O 15.11 

OOOOObOt 150.0 15.0 

00000b03 150-0 15.0 

OOOOObO4 b50.0 15.0 

00000b05 150.0 15.0 

OOOOObOb 150-0 15.0 

00000b07 150.0 15.0 

2250 0 

2250 0 

2250 O 

2250 O 

2250 O 

2zsa.o 

2250 0 

2250 0 

2250 O 

2tSO 0 

2250 0 

2250 0 

2250 a 
2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 O 

262b.0 

2 6 3 5  0 

2b42 O 

.2687*0 

2717.0 

2b07 0 

2b7b 0 0 

2b93 0 

2b4O-0 

2b4b.0 

2b42 0 

2657 0 

2 6 4 3  0 

2b70 0 

2bq9.0 



L I S T  P A C K I N G  
/II t- 

i ?. \; I' 

s ,  - CETCO 
lS00 WEST SHURE DRIVE 
ARLINGTON HEIGHTS I L  60004 

- SOLD TO: 00137b 
GSE L I N I N G  TECHNOLOGY, I N C -  
19103 GUNDLE ROAD 

HOUSTON TX 77073 

4 9 4 1  
ORDER NO:.* 0001518b2 

S H I P  DATE:. 1/16/2002 

S H I P  FROM:* LOVELL CETCO PLANT- 
FRT TERflS:* PREPAID 8 ADD 
S H I P  V I A : . .  NATIONWIDE 

ORDER DATE: 12/28/2001 

S H I P  TO: 34 
GSE/FLOUR DANIEL  FERNALD 
7400 WILLEY ROAD 
KATHY FISHER 

HAfl ILTON OH 45013 
PO: 3330-000-OD 

LO-BENTOPIAT ST 

LO-BENTOflAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

.O-BENTOMAT ST 

LO-BENTOUAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOPIAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOfiAT ST 

LO-BENTOUAT ST 

- - - . . - .- .. - 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

.LO-BENTOtlAT ST 

... J-BENTOMAT ST 

LO-EENTOMAT ST 

SFT SF 

SFT SF 

SFT SF 

SFT SF  

SFT SF 

SFT SF  

SFT SF 

SFT SF 

SFT SF  

SFT SF  

SFT SF  

SFT SF 

SFT SF 

SFT SF 

SFT SF  

SFT SF  

SFT SF  

SFT SF 

SFT SF  

__. -. - 

00000b1q 150.0 25.0 

00000b20 1150.0 1 5 . 0  

00000b21 350.0 15 .0  

00000b22 350.0 15-0 

00000623 350.0 15;O 

00000b2ri 1 5 0 - 0  1 5 . 0  
- . . . - . - - 

00000625 150 .0  1 5 . 0  

OOOOOb27 150.0 15-0 

OOOOOb28 1 5 0 * 0  2 5 - 0  

00000627 150.0 1 5 . 0  

00000630 1150.0 15.0 

00000631 150 .0  1 5 . 0  

2250.0 2b41.0 

2250*0 2639.0  

2250 0 2693 0 

2250 0 2b87 0 

2250.0 2b9b.0 

2250 0 2684 0 

2250 0 2689 0 

2250 0 2639 0 

2250 0 2705 0 

2250 0 2630- 0 

2250 0 2b32 0 

2250.0 2b15.0 
. - . . - - - ._ - - - ._ - - . . - 

2250-0 2622.0 

2250.0 2b29.0 

2250 0 2b38 - 0 
2250 * 0 2674 0 

2250 0 2642 0 

2250-0 2641-0 



P A C K I N C  L I S T  
4941.  

1500 WEST SHURE D R I V E  
ARLINGTON HEIGHTS I L  b0004 

SOLD TO: 00137b 

19103 GUNDLE ROAD 
GSE L I N I N G  TECHNOLOGY, I N C *  

H 0 US T 0 N TX 77073 

PO: 3330-000-OD 

ORDER N O : * *  0001518b2 

S H I P  DATE: 1/1b/2002 
ORDER DATE: 12/28/2003 

S H I P  FROM:. L O V E L L  CETCO PLANT 
FRT TERfiS: P R E P A I D  8 ADD 
S H I P  V I A  N A T I O N U I D E  

SHIP TO: 34 
G W F L O U R  D A N I E L  FERNALD 
7400 W I L L E Y  ROAD 
KATHY F I S H E R  

HAMILTON OH 45013 

LO-BENTOMAT S T  S F T  S F  200202LO 00000632 150.0 15.0 2250-0 2607.0 

LO-BENTORAT ST S F T  SF 200202LO 00000633 150.0 15.0 2250-0 2599.0 

LO-BENTOtlAT S T  S F T  SF 2 O O 2 0 2 L O  00000b34 150.0 15.0 2250.0 2675.0 

LO-BENTOflAT S T  S F T  SF 200202LO 00000635 150-0 15.0 2250-0 2b50.0 

LO-BENTORAT ST S F T  S F  200202L0 0000063b 150.0 15.0 2250.0 2b27.0 

LO-BENTOflAT ST S F T  S F  2 0 0 2 0 2 L O  00000637 150.0 15.0 2250.0 2675.0 

LO-BENTOMAT ST S F T  S F  200202L0 00000638 150.0  15.0 2250.0  2681.0 

LO-BENTOMAT ST S F T  S F  200202LO OOOOObqO 1 5 0 . 0  15-0 2250.0 2602.0 

LO-BENTOMAT ST ' 

LO-BENTOMAT ST 

LO-BENTORAT ST 

LO-BENTOflAT ST 

LO-BENTOflAT ST 

LO-BENTOtlAT S T  

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOflAT ST 

LO-BENTOflAT ST 

LO-BENTOMAT ST 

S F T  S F  

S F T  S F  

S F T  S F  

S F T  S F  

SFT S F  

S F T  S F  

S F T  S F  

S F T  S F  

SFT SF 

S F T  S F  

200202L0 

200202L0 

200202LO 

200202L0 

200202L0 

200202L0 

200202LO 

200202LO 

200202L0 

200202LO 

00000b41 150.0  1 5 . 0  

00000b42 150.0 15.0 

00000623 350.0 15.0 

OOOOOb44 150.0 15.0 

00000b45 1 5 0 . 0  15.0 

00000b4b 150.0  15.0 

00000brl7 150*0 15.0 

OOOOObVd 150.0 15.0 

00000649 150.0 15.0 

00000650 1 5 0 . 0  15.0 

2592 0 

2581 0 

2563 0 

Z590 0 

2742 0 

2724 0 

264L*O 

2b32 * 0 

2587 0. 

2594 0 0 



P A C K I N G  L I S T  
..* , : t E *  

r *  

4 9 4 1  . . - CETCO ORDER N O : * *  000151bb2 
1500 WEST SHURE D R I V E  ORDER DATE: 32/28/2001 
ARLINGTON HEIGHTS I L  bOOOlr S H I P  DATE:* 1 / l b /2002  

SOLD TO: 00137b. . .  S H I P  FROR:. LOVELL CETCO PLANT 
GSE LINING TECHNOLOGY, I N C *  FRT TERMS:. PREPAID 8 ADD 
19103 GUNDLE ROAD SHIP V I A : . *  NATIONWIDE 

SHIP TO: 34 

71100 WILLEY ROAD 
KATHY FISHER 

HOUSTON TX 77073 ' GSE/FLOUR DANIEL FERNALD 

HARILTON OH 45013 
PO : 3330-000-03 

LO-BENTORAT ST SFT SF 200202LO 00000652 150.0 15-0  

LO-BENTORAT ST ~ SFT SF 200203LO 00000h53 150-0 15.0 

LO-BENTOflAT ST 

LO-BENTORAT ST 0 ' O-BENTOIAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BEMTORAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT S T  
. __ - _ _  - - 

L o - EKNT O M  A T-ST- 

LO-BENTORAT ST 

LO-BENTOflAT ST 

LO-BENTOflAT ST 

.LO-BENTOIIAT.ST 

., -BENTOIAT ST 

LO-BENTOflAT ST 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT S F -  

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF . 

SFT SF 

_ _  -. 

200203L0 

200203LO 

200203LO 

200203LO 

200203L0 

200203L0 

200203LO 

200203L0 

200203LO 

200203L0 

200203LO 

200203LO 

200203LO 

200203LO 

200203LO 

200203LO 

200t03LO 

00000b55 150.0 15.0  

00000b5b 150.0 15.0 

00000b57 150.0 15.0 

OOOOOb58 150.0 15.0 

00000b5q 150.0 15.0 

OOOOObbO 150.0 15.0 

OOOOObb1 150.0 15.0 

00000bb2 150.0 1 5 - 0  

00000bb3 150.0 15.0 

00000bb4 150.0 15.0 

00000bb5 150*0 15.0  

OOOOObbb 150.0 15.0  

00000bb7 15090 15.0 

OOOOOhb8 150.0 15.0 

- - - - - - - -  

00000bb9 150.0 15.0 

00000b70 150-0 15.0 

a a o o o b 7 ~  b50.0 15.0 

2250 0 

2250 9 0 

m O * O  

2250 9 O 

22so 0 

2250 0 

2250 0 

2250 O 

2250 0 

2250*0 

2250 0 

2250 * 0 

2250 0 

2250 0 

- - . - - - - . 

2250 0 

2250 0 

2250 * 0 

2250 0 

2250 0 

2583 O 

2b22 0 

25h3 0 

2blib*O 

2689 0 

2bbb 0 

2b79.0 

2b90 - 0 

2697 0 

2754 0 

2699.0 

2713 0 

2733 - 0 
2721 0 

. _ _ _  _ _  _.-. ~- 

1 

2725 0 

2737 0 

2729 0 

2739.0 



CETCO 

ARLINGTON HEIGHTS I t  b0004 
?! “lS00 WEST SHURE DRIVE 

P A C K I N 6  L I S T  

SOLD -TO: 00137b 

1191103 GUNDLE ROAD 
GSE L I N I N G  TECHNOLOGY, I N C -  

ORDER NO:* *  0001518b2 
ORDER DATE: 32/28/2003 
SHIP DATE:. L/1b/2002 

“ - 4 9 4 1  

SHIP FROM:. LOVELL CETCO PLANT 
FRT TERMS:. PREPAID 8 ADD 
SHIP V I A :  NATIONWIDE 

HOUSTON 
SHIP TO: 34 

TX 77073 GSEIFLOUR DANIEL FERNALD 
7400 MILLEY ROAD 
KATHY FISHER 

HAMILTON OH lr50L3 
PO: 3330-000-OD 

LO-BENTOIAT ST SFT SF 200203L0, 00000b72 150.0 15.0 2250.0 2bbb-0 

LO-BENTOUAT ST SFT SF 200203L0 00000b73 L5O.O 35.0 2250.0 2bb4.0 

LO-BENTOflAT ST SFT SF 200203LO OOOOOb3rl 150.0 1 5 - 0  2250.0 2b76.0 

LO-BENTOUAT ST SFT SF 200203L0 00000b75 15O*O 1 5 - 0  2250.0 2b73.0 

LO-BENTOIAT ST SFT SF 200203LO 00000b7b 150.0  L5-0 2250.0 2b?L=0 

LO-BENTOUAT ST SFT SF 200203LO 00000b77 150.0 15-0  2250.0 2bb9.0 

LO-8ENTOUAT ST 

LO-BENTOUAT ST 

LO-RENTOMAT ST 

LO-BENTOflAT ST 

LO-BENTOflAT ST 

LO-BENTOflAT ST 

LO-BENTOflAT ST 

LO-BENTOflAT ST 

LO-BENTOIAT ST 

LO-BENTOIAT ST 

LO-BENTOflAT S f  

LO-BENTOflAf ST 

LO-BENTOIIAT ST 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

200203LO 

200203LO 

200203LO 

200203LO 

200203LO 

200203L0  

200203L0 

200203LO 

200203LO 

200203LO 

200203LO 

200203L0  

200203LO 

00000b78 L5O.O 15.0 

OOOOOb79 150.0 15.0 

OOOOOh6O L5O.O 15.0 

00000b8l1 150.0 35-0 

00000b82 1150*0 15.0 

00000b83 1SO*O 15.0 

00000b64 550.0 15.0 

00000b85 150.0 1 5 . 0  

OOOOOb8b 1150.0 15.0 

OOOOOb8’7 150.0 15.0 

OOOOOb88 1150.0 15.0 

00000687 L5O.O 15.0 

00000b90 1150.0 15.0 

2250 0 

2250 0 

2250 0 

2250 0 

2250-0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 e 0 

2250 0 

2250 0 

2250 0 

2b35 * O  

2b02 0 

2sqrl.o ” 

2602 0 

25811 0 

2608 0 

2bOb 9 0 

2574 0 

25b1 0 

260’7 0 

e 2b01 0 

zssp 0 

2b04 0 
000681 



P A C K I N G  L I S T  

s .  - CETCO 
1500 WEST SHURE DRIVE 
ARLINGTON HEIGHTS I L  bOOOli 

SOLD TO: 001376 

19103 GUNDLE ROAD 

0 
GSE LINING TECHNOLOGY1 I N C -  

HOUSTON TX 77073 

ORDER N O : * *  000151862 4 9 4 1  
ORDER DATE: 12/28/2001 
SHIP DATE:. 1/16/2002 

S H I P  FROM:. LOVELL CETCO PLANT 
FRT TERflS:. PREPAID 8 ADD 
S H I P  V I A : * *  NATIONWIDE 

SHIP TO: 34 - 
GSEIFLOUR DANIEL FERNALD 
7400 ldILLEY R O A D  
KATHY FISHER 

HAflILTON OH 115013 
PO: 3330-000-OD 

LO-BENTOflAT ST SFT SF 200203L0 00000691, 150-0 1590 2250.0 2599.0  

LO-BENTOtlAT ST SFT SF 200203L0 00000692 150.0 15.0 2250.0 2574.0 

LO-BENTOflAT ST SFT SF 200203LO 00000693 150.0 15.0 2250.0 2561.0 

LO-BENTOtlAT ST SFT SF 200203L0 000006911 150-0 15.0 2250.0 2570.0 

@ O-BENTOMAT ST SFT SF 200203LO 0000069h 150.0 15.0 2250.0 2636.0 

LO-BENTOflAT ST SFT SF .200203LO 00000697 150*0 1 5 . 0  2250.0 2600.0 

LO-BENTOtlAT ST 

LO-BENTORAT ST 

LO-BENTOflAT ST 

L.O-BENTOflAT ST 

LO-BENTOflAT ST 

LO-BENTOMAT ST 

LO-BENTOflAT S T  

LO-BENTOflAT ST 

LO-BENTOflAT ST 

LO-BENTOflAT ST 

()LO-BENTOOAT ST 

'SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

200203LO 

200203LO 

200203LO 

200203L0 

200203LO 

200203LO 

200203LO 

200203LO 

200203LO 

200203L0 

200203L0 

200203L0 

00000690 150.0  1 5 . 0  

00000699 150*O 15.0 

00000700 150.0 15.0 

00000701 150.0 15.0 

00000702 150-0 1 5 - 0  

00000703 150.. 0 15  0 

000007011 150.0 15.0 

00000705 150.0 15.0 

00000706 150-0 15-0 

00000707 150.0 15 .0  

00000708 150.0 15.0 

00000709 15090 15.0 

2250 0 

2250 0 

2250 O 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 * 0 

2250 0 

2250 9 0 

2611.0 

2612.0 

2609*0  

2b10*0 

2601,- 0 

2b30.0 
- .. 

2h35 0 

2b03.0  

263b-0  

2586 0 

2585 0 

2582 0 



P A C K I N L  L I S T  

4 9 4.1 
, * );;*CyETCO 

. 3500 WEST SHURE DRIVE 
ARLINGTON HEIGHTS I L  b0004 

ORDER N O : * *  000151Bb2 

S H I P  DATE:. 1/3b/2002 
, ORDER DATE: 12/28/2001 

SOLD TO: 003376 

19103 GUNDLE ROAD 
GSE L I N I N G  TECHNOLOCYI I N C *  

HOUSTON TX 77073 

PO: 3330-000-OD 

SHIP FROM:. LOVELL CETCO PLANT 
FRT TERHS:- PREPAID 8 ADD 
S H I P  V I A : * *  NATIONUIDE 

S H I P  TO: 3Y 
GSEIFLOUR DANIEL FERNALD 
7400 UILLEY ROAD 
KATHY FISHER 

HAfl ILTON OH 95013 

LO-BENTOnAT ST 

LO-BENTONAT ST 

LO-BENTOflAT ST 

LO-BENTOMAT ST 

LO-BENTODAT ST 

LO-BENTOflAT ST 

LO-BENTOflAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTONAT ST 

LO-BENTOtlAT ST 

LO-BENTOtlAT ST 

LO-BENTOHAT ST 

LO-BENTOflAT ST 

LO-BENTOflAT ST 

LO-8ENTOflAT ST 

LO-BENTOflAT ST 

LO-BENTOflAT ST 

LO-BENTOMAT ST 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF  

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

2 0 0 2 0 3 L 0  

200203L0 

200203LO 

200203L0 

2 0 0 2 0 3 L 0  

200203LO 

200203LO 

200203LO 

200203LO 

2002031;o 

t00203LO 

200203LO 

200203LO 

200203LO 

200203L0 

20020x0 

200203LO 

200203LO 

200203LO 

00000731 150.0 15.0 

00000712 350*0 15.0 

00000713 350-0 15.0 

00000714 350.0 1 5 . 0  

00000715 350 .0  15.0 

O00007~b 150.0 15.0 

000007L7 150.0 35.0 

000007318 150.0  15.0 

00000719 150.0  35-0 

00000720 BSO*O. 35.0 

OOOO0?2L' 150 0 15 -0 

00000722 350.0 35.0 

00000723 350-0  L5.O 

000007211 1 5 0 - 0  15.0  

00000725 150.0 15.0 

0000072b 150-0 15.0 

00000727 LSO*O 15.0  

00000728 150.0 1 5 - 0  

00000729 150.0 1 5 - 0  

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 0 

2250 O 

2250 O 

2250 -0 

2250 0 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 * 0 

2250 0 

2250 0 

2250 0 

2 x 0  * 0 

2250 0 

2579 0 

2570 0 

2588 0 

2585 9 0 

2575 0 

t 5B3  0 

2581  0 

257'7 0 

253b 0 

2584 00 

2b23 0 

2b31.0 

2b25 00 

2 b l 9  0 

2582 0 

2581 0 

2b13.0 

2b2L 0 

2593 0 
000683 



,. . ! r  A . y ;!5 
* I  

P A C K I N G  L I S T  

* .  - CETCO ORDER NO:** 0001518b2 4941 
1500 WEST SHURE D R I V E  ORDER DATE: 12/28/2001 
ARLINGTON HEIGHTS I L  b000h SHIP DATE:. 1/1b/2002 

SOLD TO: 00137b S H I P  FROM: LOVELL CETCO PLANT 
GSE LINING TECHNOLOGYt I N C *  FRT TERMS:. PREPAID 8 ADD 
19103 GUNDLE ROAD SHIP  V I A : . .  NATIONWIDE 

HOUSTON 
SHIP  TO: 34 

7400 WILLEY ROAD 
KATHY FISHER 

TX 77073 GSE/FLOUR.DANIEL FERNALD 

HARILTON OH 45013 
PO: 3330-000-OD 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

O-BENTOflAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTORAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOllAT ST 

LO-BENTOMAT ST 

.- . 

@LO-BENTORAT ST 

-.. . -0-BENTOMAT ST 

LO-BENTORAT ST 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT. SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

-. 

200203LO 

200203L0 

200203LO 

200203LO 

200203LO. 

200203L0 

200203LO 

200203LO 

200203LO 

200203LO 

t00203LO 

200203LO 

200203LO 

200203LO 

200203LO 

200203LO 

200203L0 

200203LO 

200203LO 

00000730 150.0 25.0 

00000731 150.0 15.0 

00000732 150-0 15.0 

00000733 150.0 15.0 

00000734 150.0 15.0 

00000735 150.0 1 5 . 0  

00000736 150.0 15.0 

00000737 150-0 15.0  

00000738 150.0 15.0 

00000739 150.0 15.0 

00000740 150.0 15.0 

00000741 150.0 15.0 

00000742 150.0 15.0 

00000743 150.0 15.0 

00000744 150.0 15.0 

00000745 150 .0  15.0 

0000074b 150 .0  15.0 

00000747 150*0 15.0 

00000748 150.0 15.0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

22so 9 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250.0 - 

2250 - 0 

2250 0 

2250 0 

2250 0 

2592 0 

2587-0 

2607 0 

2b04 * 0 

2b1O 0 

2b12 * 0 

Z590 0 

2bOb.0 

2b12 0 

2b22 0 

2595 0 

2Sdb.O 

2588 0 

2592 0 

2b07 * 0 

2b01.0 

2595 9 0 

2b09.0 

2589 * %-J Q OG 8 4 



4 9 4 1  
P A C K I N G  L I S T  

: f ',+' 5 CETCO 
1500 WEST SHURE DRIVE 
ARLINGTON HEIGHTS I L  b0004 

SOLD TO: 00137b  

19103 GUNDLE R O A D  
GSE L I N I N G  TECHNOLOGY, I N C *  

ORDER NO:.* 0001518b2 

SHIP DATE:. 1 / L b / 2 0 0 2  
ORDER DATE: 12/26/2001 

SHIP FROM:* LOVELL CETCO PLANT 
FRT TERMS:. PREPAID 8 ADD 
S H I P  V I A : . .  NATIONWIDE 

HOUSTON 
SHIP TO: 34 

7400 MILLEY ROAD 
KATHY FISHER 

PX 77073 GSUFLOUR DANIEL FERNALD 

CO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOflAT ST 

LO-BENTOflAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOflAT ST 

LO-BENTOMAT ST 

LO-EENTOflAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOflAT ST 

LO-BENTOflAT ST 

LO-BENTOMAT ST 

LO-BENTOflAT ST 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

200203L0  

200203LO 

200203L0  

200203LO 

200203LO 

200203LO 

200203LO 

2 0 0 2 0 3 L 0  

20Ot03LO 

t00203LO 

2 0 0 t 0 3 L O  

200203L0 

200203L0 

200203L0 

200203LO 

200203LO 

2 0 0 2 0 3 L 0  

200203L0 

200203L0 

00000743 1 5 0 * 0  15-0 

00000751 150.0 15.0 

00000752 150.0 15.0 

00000753 1150.0 15-0 

00000754 150.0 15.0 

00000755 150.0 1 5 - 0  

0000075b 150.0 15-O 

00000757 L50*0 1 5 * 0  

00000758 150.0 15.0  

00000759 150.0 1 5 - U  

0 0 0 0 0 7 b 0  150.0 15.0 

0 0 0 0 0 7 b l  150-0 15.0 

0 0 0 0 0 7 b 2  150.0 15.0 

00000763 150.0 15.0 

000007b4 1 5 0 . 0  15.0 

000007bS 150.0 15.0 

000007hb 150.0 15-0 

000007b7 150.0 15.0 

00000768 150-0 15.0 

2250.0 2584.0 

2250 0 2b70 0 

2250.0 2b97.0 a 
2250.0 2b78.0 

2250 0 2bb3 0 

2250.0 2bb5-0  

2250 9 0 2659 0 

2250.0 2bbl.O 

2250 0 2631 0 

2250*0 2bS7-0 

2250.0 2b59.0 

2250 0 2b33 0 

2250*0 2 b 4 3 - 0  

2250 0 2b39 0 

2250 0 2b53 9 0 



P A C K I N G  L I S T  

1500 WEST SHURE D R I V E  
ARLINGTON HEIGHTS I L  bo004 

0 SOLD TO: 00137b 
GSE L I N I N G  TECHNOLOGYi I N C *  
19103 GUNDLE ROAD 

HOUSTOIV TX 77073 

4 9 4 1  ORDER NO: - *  000151Bb2 

S H I P  DATE:. 1/1b/2002 

S H I P  FROII: ‘LOVELL 
FRT TERflS:* PREPAID 8 .ADD 
S H I P  V I A : * *  NATIONUIDE 

ORDER DATE: 12/28/2001 

CETCO PLANT 

SHIP  TO: 34 
GSEIFLOUR DANIEL  FERNALD 
7400 WILLEY ROAD 
KATHY FISHER 

HAfl ILTON OH 45013 
PO: 3330-000-OD 

LO-BENTOIAT ST 

LO-BENTOIAT ST 

LO-BENTOMAT ST 

LO-BENTOflAT ST 

‘O-BENTOUAT ST 

LO-BENTOflAT ST 

LO-BENTOIAT ST 

LO-BENTOMAT ST - 

LO-BENTOHAT ST 

LO-BENTOflAT ST 

LO-BENTOUAT ST 

LO-BENTOMAT ST 

LO-BENTOPIAT ST 

LO-BENTOflAT ST 

LO-BENTOflAT ST 

LO-BENTOUAT ST 

LO-BENTOflAT ST 

3-BENTOMAT ST , , 

LO-BENTOIAT ST 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

200203L0 

2 0 0 2 0 3 L 0  

200203LO 

2 0 0 2 0 3 L 0  

200203LO 

200203LO 

200203LO 

200203L0 

200203LO 

200203LO 

200203LO 

200203LO 

200203LO 

200203LO 

200203LO 

200203LO 

200203LO 

200203LO 

200203LO 

000007b9 150.0 15.0  

00000770 150.0 15.0 

00000771 150.0 15-0 

00000772 150.0 15.0 

00000773 150.0 15 .0  

00000774 150.0 15.0 

00000775 150.0 15.0 

0000077b 150.0 15.0 

00000777 150.0 15.0 

00000778 150.0 15.0 

00000779 150*0 15.0 

00000780 150.0 15.0 

00000781 150.0 15 .0  

00000782 150.0 15.0 

00000783 150.0 15.0 

00000784 150-0 15.0 

00000785 150.0 15 .0  

0000078b 1 5 0 * 0  15-0 

00000787 1 5 0 . 0  1 5 - 0  

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 O 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 0 

2b42.0 

2b40 - 0 
2b39 0 

2657 0 

2714 0 

2b54 0 

2b57-0 . 

2676 0 

2bb4 0 

2bB1 0 

2b75 0 

2b51 0 
. . 

2b44-0 

2b4b.0 

2b47 0 

2b50*0  

2b57 0 

2bb3 0 

2b72 0 
000688 



P A C K I N G  L I S T  

CETCO 

ARLINGTON HEIGHTS I L  b0004 
? ~ ~ 5 0 0  WEST SHURE DRIVE 

. SOLD TO: 00137b 
GSE L I N I N G  TECHNOLOGY, I N C -  
19103 GUNDLE ROAD 

HOUSTON TX 77073 

ORDER NO:* -  0001518b2 
ORDER DATE: 12/28/2001 
S H I P  DATE:. lt/lh/2002 

S H I P  FROM:* LOVELL CETCO PLANT 
FRT TERMS:. PREPAID & ADD 
S H I P  V I A : - -  NATIONWIDE 

SHIP  TO: 34 
GSUFLOUR DANIEL FERNALD 
7400 MILLEY ROAD 
KATHY FISHER 

4941'  

HAMILTON OH 4'5013 
PO: 3330-000-OD 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOflAT ST 

LO-BENTOMAT ST 

LO-BE'NTORAT ST 

LO-BENTOIAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOtlAT ST 

LO-BENTOMAT ST 

LO-BENTOflAT S T  

LO-BEMTOflAT S T  

LO-BENTOflAT ST 

LO-BENTOUAT ST 

LO-BENTOMAT ST 

LO-BENTOtlAT ST . 

LO-BENTOflAT S T .  

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

. S F T  SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

200203L0 

200203L0 

200203L0 

200203L0 

200203LO 

200203LO 

200203LO 

200203LO 

200203L0 

2 0 0 2 0 3 L 0  

200203LO 

200203LO 

200203LO 

200203LO 

200203LO 

200203L0 

200203LO 

200203LO 

2 0 0 2 0 3 L 0  

00000788 350*0 15.0 

00000789 150.0 115.0 

00000790 150.0 15-0 

00000791 150-0 15.0  

00000792 150.0 15.0 

00000793 150.0 15.0 

00000794 150.0 15.0 

00000775 350.0 15.0 

0000079b 150.0 15.0 

00000797 150.0 1 5 - 0  

00000798 150.0 15.0 

00000799 150.0 15.0 

00000800 150.0 25.0 

000008011 1150.0 15.0 

00000802 350*0  35.0 

00000803 150.0 15.0 

00000804 150.0 15.0 

00000806 1 5 0 . 0  15.0 

00000807 150*0 1 5 - 0  

2b94 - 0 
2673 0 

2647 0 

2bb0 0 

2b32 0 

2642-0 

2b2b 0 

2b37 0 

2bBb * 0 

2642 = 0 

2643 0 

2b42 0 

2b48.0 

2b54 0 

2641.0 

2637 0 

262b;O 

2 b b 4  * O  

2b93 0 

800687 



P A C K I N G  L I S T  

' w ?  i :I ), 4941 
s ,  ~ C E T C O  ORDER NO:** 0001518b2 

1500 WEST SHURE D R I V E  ORDER DATE: 12/28/2001 
ARLINGTON HEIGHTS IL bOOO4 S H I P  DATE:. 1/1b/2002 

. .  SOLD TO: 00137b S H I P  FROPl:* LOVELL CETCO PLANT 
GSE L I N I N G  TECHNOLOGY 7 I N C *  
19103 GUNDLE R O A D  S H I P  V I A :  NATIONWIDE 

FRT TERMS: PREPAID 8 ADD 

0 

.HOUSTON 
SHIP TO: 34 

7400 WILLEY ROAD 
KATHY FISHER 

TX 77073 GSEIFLOUR DANIEL FERNALD 

HAflILTON OH 45013 
PO: 3330-000-OD 

LO-BENTOIAT ST SFT SF 200203L0 00000808 1150.0 15.0 2250.0 2b25.0 

LO-BENTOMAT S T  SFT SF 200203L0 00000809 150-0 15.0 2250.0 2b43.0 

LO-BENTOMAT S T  SFT SF 200203L0 00000810 1509.0 15-0 2250.0 2b44.0 

LO-BENTOMAT ST 

imO-BENTOflAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT S T  

LO-BENTOIAT ST 

LO-BENTOIAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT- SF- 

SFT SF 

SFT SF 

200203LO 

200203LO 

200203LO 

200203LO 

200203LO 

200203LO 

200203L0 

200203LO 

200203L0 

200203LO 

200203LO 

200203LO 

- -. - 

OOOOO81b 150 0 . 15 0 

00000812 150.0 15.0 

00000813 bSO*O 15.0 

00000814 150.0 15-0 

000008B5 1 S O . O  15.0 

OOOOOBlb 150.0 15.0 

00000817 150.0 1 5 * 0  

00000818 1150*0 15.0 

00000829 150.0 15.0 

00000821 150.0 15.0 

00000822 150.0 15.0 

2250 O 

2250 * 0 

2250 0 

2250 9 0 

2250 *O 

2250 0 

2250 0 

2250 9 0 

2250 0 

a250 0 0 

2250 0 

2250 O 

2bb2 0 

2654 0 

2b43 0 

26411.0 

2b47 9 0 

2646.0 

2b54 0 

2b8O 0 

2696 0 
. - - . . - - ... . 

2bb1 0 

2647.0 

2644 * O  

LO-BENTOMAT S T  SFT SF 200203LO 00000823 15O*O 15.0 2250-0 2b52.0 

.LO-BENTOIIAT S T  SFT SF 200203L0 00000824 150.0 . 1 5 * 0  2250.0 2b5B.O 

. O-BENTOMAT ST SFT SF 200203LO 00000825 150.0 1 5 . 0  2250-0 2b22.0 

.- 

LO-BENTOMAT ST SFT SF 200203LO ' 0000082b %SO-0 15.0 2250.0 2b20.0 
f?"c@!gpx 



P A C K I N G  L I S T  

,; $! &fco 
1500 WEST SHURE D R I V E  
ARLINGTON HEIGHTS I L  bOOO4 

SOLD TO: 00137b 

19103 GUNDLE ROAD 
.GSE L I N I N G  TECHNOLOGY, INC* 

ORDER N O : * *  000L518b2 
ORDER DATE: 12/28/2001 

4 9 4 1 .  

SHIP DATE:* 1/1b/2OO2 

SHIP  FROtI:. LOVELL CETCO PLANT 
FRT TERMS:. PREPAID & ADD 
SHIP  V I A : * *  NATIONWIDE 

HOUSTON 
SHIP  TO: 34 

7400 M I L L E Y  ROAD 
KATHY FISHER 

TX 77073 GSEIFLOUR DANIEL FERNALD 

H A I I L T O N  OH 45013 
PO: 3330-000-OD 

LO-BENTOUAT ST SFT SF 200203LO 00000827 150.0 L5.0 2250*0 2blO.O 

LO-BENTOUAT ST 

LO-BENTOUAT ST 

LO-BENTOMAT ST 

SFT SF 200203LO 00000828 1SO*O 15.0 2250.0 2b17.0 

SFT SF 200203LO 0.0000827 150.0 1S.O 2250.0 2h08.0 

SFT SF 200203LO 00000830 150.0 15 .0  2250*0 2b2b.0 

LO-BENTORAT ST SFT SF 200203LO 00000831 iS0.0 15.0 2250.0 2628.0 

LO-BENTOIIAT ST SFT SF tO0203LO 00000832 150.0 15.0 2250.0 2b24.O 

LO-BENTOMAT ST SFT SF 200203LO 00000834 150.0 15*0 2250.0 2b34.0  

LO-BENTORAT ST 

LO-BENTOflAT ST 

LO-8ENTOUAT ST 

LO-BENTOMAT ST 

LO-BENTOUAT ST 

LO-BENTOUAT ST 

LO-BENTORAT ST 

LO-BENTOflAT ST 

LO-BENTOIAT ST 

LO-BENTOUAT ST 

LO-BENTOUAT ST 

LO-BENTOMAT ST 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

S F T  SF 

S F T  SF 

SFT SF 

SFT SF 

SFT SF 

200203LO 

2 0 0 2 0 3 L 0  

200203LO 

200203L0 

200203LO 

200203LO 

200203LO 

200203L0 

200203LO 

200203LO 

200203LO 

200203LO 

00000835 1SO*O , 15.0 

0000083b 1SO.O 15 .0  

00000837 150.0 15.0 

00000838 l150*0 15.0 

00000839 b50.0 15.0 

OOOOOBllO 150.0 1 5 - 0  

00000841 150.0 1 5 . 0  

oooooeri 150.0 L5.0 

00000843 150.0 1 5 . 0  

000008It4 b50.0 1 5 . 0  

00000845 150.0 15.0 

0000084b '150 0 b5 0 

2250 0 2b33 0 

2250.0 2bb1.0 

2250*0 2hb8.0 

2250 0 

2250 0 

2678 0 

2733 0 

2250 0 2710 0 

2250 9 0 2 7 9 s  .o 
2250 - 0 2710 0 

2250 0 2714 0 

2250 0 2733 0 

2250 .0 . .  2706 .0  

2250 0 2?Of * 0 
000689 



P A C K I N C  L I S T  
.-. * i L i '  

. . - CETCO 
1500 WEST SHURE DRIVE 
ARLINGTON HEIGHTS I L  60004 

SOLD TO: 001376 
GSE L I N I N G  TECHNOLOGY1 I N C .  
19103 GUNDLE ROAD 

ORDER NO:* *  0001518b2 

S H I P  DATE:. 31/16/2002 
ORDER DATE: 12/28/2001 4 9 4 1  

S H I P  FROM:. LOVELL CETCO PLANT 
FRT TERIIS:. PREPAID 8 ADD 
S H I P  V I A : . .  NATIONMIDE 

HOUSTON 
S H I P  TO: 3 4  

7400 WILLEY R O A D  
KATHY F ISHER 

TX 77073 GSE/FLOUR DANIEL.FERNALD 

HARILTON OH 45013 
PO: 3330-000-OD 

LO-BENTOMAT ST SFT SF 200203LO 000008117 150.0 15.0 2250.0 2710.0 

LO-BENTOMAT ST SFT SF 2'00203LO 0 0 0 0 0 8 ~ 8 . 1 5 0 ~ 0  k5.0 2250.0 2711.0 

LO-BENTOflAT ST SFT SF 200203LO 00000849 150.0 15.0 2250.0 2b81-0  

LO-BENTOflAT ST SFT SF 200203LO 00000850 150.0 1 5 - 0  2250.0 2bb2.0 0 ' O-BENTOUAT ST SFT SF 200203L0 00000851 150.0 15.0 2250.0 2717.0 

LO-BENTOUAT ST SFT SF 200203LO 00000852 150.0 15-0 2250.0 2bbb-0 

LO-BENTOMAT ST SFT SF 200203LO 00000853 150.0 15.0 2250.0 2b5l.O 

LO-BENTOflAT ST SFT SF 200203LO 0000085li 150-0 i5.0 2250.0 2bb2.0 

LO-BENTOUAT ST SFT SF 200203LO 00000855 150.0 15.0 2250.0 2b52-0 

LO-BENTOUAT ST SFT SF 200203LO 0000085b 150-0 15.0 2250.0 2b'Ib-0 

LO-BENTOflAT ST SFT SF 200203L0 00000857 150.0 15.0 2250.0 2bqb.0 

LO-BENTOflAT ST SFT SF 200203LO 00000858 150.0 15.0 2250.0 2677.0 

LO-BENTOflAT ST SFT SF 200203LO 00000859 150.0 15-0  2250.0 2b39.0 
- 

LO-BENTOflAT ST SFT SF 200203LO OOOOO8bO 150-0 15-0 .2250*0 2645.0 

LO-BENTOMAT ST SFT SF 200203L0 OOOOO8bL 150.0 15.0 2250.0 2bb4.0 

LO-BENTOMAT ST SFT SF 2 0 0 2 0 3 L 0  00000862 150.0 35.0  2250.0 2650.0 

,,LO-BENTOIAT ST SFT SF 200203L0 000008b3 150.0 1S.O 2250.0 2708.0 

-. -BENTORAT ST SFT SF 200203LO OOOOOBblr 150.0 15.0 2250.0 2720.0 

LO-BENTOMAT ST 



P A C K I N G  

CETCO 
. ,im, WEST SHURE DRIVE' 
.! 'hRLINGTON HEIGHTS I L  60004 

SOLD TO: O0137b 

1 9 1 0 3  GUNDLE R O A D  
GSE L I N I N G  TECHNOLOGY, INC* 

HOUSTON TX 77073 

L I S T  
4 9 4 1 .  

ORDER NO:** 00015LBb2  

SHIP DATE:. 1/Lb/2002 

SHIP FROM:* LOVELL CETCO PLANT 
FRT TERMS:. PREPAID L ADD 
SHIP V I A : * *  NATIONUIDE 

ORDER DATE: 12/28/2001 

SHIP TO: 34 
GSEIFLOUR DANIEL FERNALD 
7400 MILLEY R O A D  
KATHY FISHER 

HAPIILTON OH 95013 
PO: 3330-000-OD 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOflAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-8ENTOflAT ST 

LO-BENTOflAT ST 

LO-BENTOflAl ST 

LO-BENTOflAT ST 

LO-BENTOMAT ST 

LO-BENTOflAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOflAT ST 

LO-BENTOMAT ST 

LO-BENTOIAT S T  

LO-BENTOHAT ST 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT S F  

SFT SF 

SFT SF 

SFT SF 

SFT SF 

S F T  SF 

SFT SF 

200203LO 

200203LO 

200203L0  

200203L0  

200203L0 

200203LO 

~ O O Z O ~ L O  

200203LO 

200203L0  

200203LO 

2 0 0 2 0 3 L 0  

2 0 0 2 0 3 L 0  

200203L0 

t a m x o  

200203LO 

200203LO 

200203LO 

200203LO 

2 0 0 t 0 3 L O  

OOOOOBbb 150*0 15.0 

'000008b7 150 0 15 0 

OOOOO8b8 150.0 15.0 

0 0 0 0 0 8 b 7  150.0 15.0  

00000870 150.0 15.0 

0000087b  150.0 15.0 

OOOU0877 150.0 15.0 

00000&7& 1 5 0 * 0  1 5 - 0  

00000879 150.0 15 .0  

00000880 150.0 15.0  

00000881 150.0 35.0 

00000882 150.0 15.0  

00000883 150.0 15.0 

0000088'I 150.0 15.0 

00000885 150.0 15.0 

00000886 LSO*O 15.0 

00000887 Ir50-0 15-0 

00000888 150.0 35.0 

00000889 150*0  15.0 

2250 0 

2250 0 

2250 0 

2250 0 

2250 - 0 

2250 0 

2250 O 

2250 O 

2250 O 

2250 0 

2250 O 

2250 0 

2250 0 

2250 0 

2250 0 

2250.0 

2t50 0 

2250 0 

2250 0 

2725 9 0 

2741 0 

2693 0 

2638 0 

2691.  0 e. 
2639 0 

2b32 0 

2 b 2 7  0 

267L.O 

2b2q 0 

2625 * 0 

tb04  0 

2605 00 

2612.0 

2 6 3 1 9 0 .  

2672 * 0 

2677 0 

0460691 



P A C K I N G  L I S T  

4941 
ORDER N O : * *  0001518b2 

SHIP DATE:. 1/1b/2002 
ORDER DATE: 12/28/2001 

CETCO 
1500 WEST SHURE D R I V E  
ARLINGTON HEIGHTS I L  bOOO4 

. -  

SOLD TO.: 001376 

19103 GUNDLE R O A D  
GSE L I N I N G  TECHNOLOGY- I N < *  

SHIP FROfl:. LOVELL CETCO PLANT 
FRT TERMS:* PREPAID 8 ADD 
SHIP V I A : * *  NATIONWIDE 

SHIP  TO: 34 
GSEIFLOUR DANIEL FERNALD 
7400 WILLEY ROAD 
KATHY FISHER 

HOUSTON TX 77073 

HAflILTON OH 45013 
PO: 3330-000-OD 

LO-BENTOMAT ST SFT SF 200203LO 00000890 150.0 15.0 2250.0 2b75.0 

LO-BENTOMAT ST SFT SF 200203LO 00000891 150.0 15.0 2250.0 2bb1-0 

LO-BENTOMAT ST SFT SF 200203L0 00000892 150.0 15.0 225O*O 2b58-0 

LO-BENTOMAT ST SFT SF t00203LO 00000893 150.0 15.0 2250.0 2bb3.0 0 ' O-BENTOMAT ST SFT SF 200203LO 0000089'I 150.0  15.0 225090 2b2b.0 

LO-BENTOflAT ST SFT SF 200203L0 00000895 150.0 15.0 2250.0 2614.0 

LO-BENTOMAT ST SFT SF 200203LO 00000896 150.0 15-0 2250.0 2blrb-0 

LO-BENTOMAT S T  SFT SF 200203L0 00000897 150.0 15.0 2250.0 2b54.0 

LO-BENTOHAT ST SFT SF 200203L0 00000898 150-0 15.0 2250.0 2650.0 

LO-BENTOMAT ST SFT SF 200203LO 00000899 150.0 15.0 2250.0 2b81.O 

LO-BENTOUAT S T  SFT SF 200203LO 00000900 150.0 15.0 2250.0 2bb0.0 

LO-BENTOMAT ST SFT SF 200203LO 00000901 150-0 1 5 . 0  2250-0 2bb5.0 
- - __ _ _  _.  -- - -  - - - - -  - - _ _  - 

LO-BENTOKATST - -  - SFT S F  200203LO OOOOOqO? 150 .0  15 .0  2250.0 '2b35.0 

LO-BENTOflAT S T  SFT SF 200203L0 00000903 150.0 15 .0  2250.0 2630.0 

LO-BENTOUAT ST SFT SF 200203LO 00000904 150.0 15.0 2250.0 2625.0 

LO-BENTOUAT S T  SFT SF 200203LO 00000705 1 5 0 - 0  15.0 2250.0 2b31.0 

4400692 TOTAL I T E M S .  738 
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GEOSYNTHETIC CLAY LINER 

IMANUF'ACTURING CERTIFICATION 

. . _  . ,  

... -. . . . . . 



4 9 4 2  - 

GEOSYNTHETIC CLAY LINER- 

MANUFACTURING CERTIFICATION 
I 

Project Name: 
Prepared For: 
Customer PO: 
Order Number: 

Flour DanieI Fernald 
GSE Lining Technology, Inc. 

151862 
3285-000-OD 

Ship Date: PRESCANE I 

Colloid Environmental Technologies'Company ( CETCO ) hereby affirms and certifies that 

alI  of the . BENTOMAT ST manufactured in this lot achieves the physical and chemical 
criteria listed on the attached analysis sheet. 

-- 
Plant Manager 

, Subscriied and sworn to befire me 

. 

..- -- 

000694 
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NEEDLE DETECTION CERTIFICATION 



4 9 4 1  

CERTIFICATION STATEMENT 

Project Name: Flohr Daniel F d d  
Prepared For: 

Order Number: 151862 

GSE Lining Technology, Inc. 
Customer PO: 3285-000-OD 

Ship Date: PRESCANE 

This statement is to certify that aIl components of the 
for the above project have been inspected contlaually for the presence of broken needles through the 

BENTOMAT ST mandactu 

use of a magnetic removal system. 

_- 
Subscribed aad swom to before me this r r  2000 
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BENTONITE CLAY CERTIFICATIONS 



4 9 4 1  
I .  

a 

Manufacturer: 

PRODUCTION 
Facility: 

Contact: 

TEcJ3McAL DATA SHEET 

ORIGIN INFORMATION 

BENTONITE 

AMERICAN COLLOID COMPANY 

AMERICAN COLLOID COMPANY 
92 HWY. 37 
Love& WY 82431 

Moses Briseno 
Quality Assurance Coordinator 
(800)-322-1160 

000698 



BENTONITE 
4941 

0 CERTIFICATE OF ANALYSIS 

TO: CETCO - LOVELL PLANT 
P.O. BOX 428 
92 HWY 37 
LOVELL, WY. 82431 

ATTN: NOE GARCIA 

Dear Sirs: 

A shipment of CG 50 
left our Lovell, WY plant on 
in TANK A 
as requested on your order no. 

AMERICAN COLLOID 
32 HWY. 37 

LOVELL, WY 82431 

DATE: 03Jan-02 

01 0302A 

VERBAL 

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

TEST METHOD REQ. SPECIFICATION ACTUAL RESULTS 
FET. 10 MESH ASTM C 136 0 PERCEM 0 

0.5 
12.0 % ( MAX 9 2  

27.0 C a  14.6 

Passing 200 Mesh ASTMD 421 
Moisture ASTM D 2216 
Bentonite Free Swell ASTM D 5890 
Bentonite Fluid Loss ASTM D 5891 18.0 mL ( MAX) 

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

Tests Conducted By: B.M.,D.M.,C.L,I.G. 

Approved By: MOSES BRlSENO 
ACC 

In any correspondence regarding this shipment, please refer to our 
Order Number a NA 



- - 4 9 4 1  * 

BENTONJTE 
CERTIFICATE OF ANALYSIS 

AMERICAN COLLOID 
92 HWY. 37 

LOVELL, WY 82431 

TO: CETCO - LOVELL PLANT 
. P.O. BOX428 

92 HWY37 
LOVELL, WY. 82431 

DATE: 044an-02 

ATTN: NOE GARCIA 

Dear Sirs: 

A shipment of CG 50 
left our Lovell, W plant on 
in TANK A 
as requested on your order no. 

01 0402A 

VERBAL 

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

TEST METHOD REQ. SPECIFICATION 
RET. 10 MESH ASTMC 136 0 PERCENT 
Passing 200 Mesh ASTMD 421 1 %  (Max) 

Bentonite Free Swell ASTM D 5890 24 mL /2g MJN. 
Bentonite Fluid Loss ASTM D 5891 q8.0 mL ( MAX ) 

Moisture ASTM D 2216 12.0 % ( MAX ) . 

ACTUAL RESULTS 
0 

0.8 
9.6 

28.0 
15.0 

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

Tests Conducted By: B.M., D.M., C.L., I.G. 

Approved By: MOSES BRlSENO 
ACC 

In any correspondence regarding this shipment please refer to our 
Order Number NA a 



BENTONITE 
CERTIFICATE OF ANALYSIS 

TO: CFTCO - LOWELL PLANT 
P.O. BOX 428 
92 HWY 37 
LOVELL, WY. 82431 

ATTN: NOE GARCIA 

Dear Sirs: 

A shipment of CG 50 
left our Lovell, WY plant.on 
in TANK A 
as requested on your order no. 

AMERICAN COLLOID 
92 HWY. 37 

LOWELL, 82431 

DATE: 044an-02 

01 0402B 

VERBAL 

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

TEST METHOD REQ. SPECIFICATION 
FET. 10 MESH ASTMC 136 0 PERCENT 
Passing 200 Mesh ASTMD 421 1% (Max) 

Bentonite Free Swell ASTM D 5890 24 mL 129 MIN. 
Bentonite Fluid Loss ASTM D 5891 18.0mL( MAX) 

Moisture ASTM D 2216 12.0 % ( MAX ) 

We hereby CerMy that the results shown above represent this shipment. 
Tests were conducted using American Standard Test Methods and/or customer 
approved laboratory procedures. 
Product made in the U.SA 

Tests Conducted By: B.M., D.M., C.L, I.G. 

Approved By: MOSES BRlSENO 
ACC 

In any correspondence regarding this shipment, please refer to our 

4 9 4 1  

ACTUAL RESULTS 
0 

9.2 
28.0 
15.0 

0.8 

0 Order Number 
NA 



CERTIFICATE OF ANALYSIS 

AMERICAN COLLOID 
92 HWY. 37 

LOVELL, WY 82431 

TO: CETCO - LOVELL PLANT 
P.O. BOX 428 
92 H W Y  37 
LOVELL, W. 82431 

A7TN: 

Dear Sirs: 

NOE GARCIA 

BENTONITE 
4941 

A shipment of CG 50 
left our Lovell, WY plant on 
in TANK A 
as requested on p u r  order no. 

010702A 

VERBAL 

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

TEST 
RET. 10 MESH 
Passing 200 Mesh 
Moisture 
Bentonite Free Swell 
Bentonite Fluid Loss 

METHOD REQ. SPECIFICATION 
0 PERCENT ASTM C 136 

ASTMD 421 1 %  (Max) 
ASTM D 2216 
ASTMD5890 . 24 mL /2g MIN. 
ASTM D 5891 18.0 mL ( M A X )  

12.0 % ( MAX ) 

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

Tests Conducted By: 

Approved By: 

B.M., D.M., C.L., 1.G. 

MOSES BRlSENO 
ACC 

In any correspondence regarding this shipment, please refer to our 
Order Number NA 

DATE: 07Jan-02 

ACTUAL RESULTS 
0 

0.4 
9.6 

28.0 
14.8 



4 9 4 1  
BENTONITE 

CERTIFICATE OF ANALYSIS 

AMERICAN COLLOID 
92 HWY. 37 

LOVELL, W 82431 

TO: CETCO - LOVELL PLANT 
P.O. BOX 428 
92 HWY 37 
LOVELL, WY. 82431 

ATTN: NOE GARCIA 

Dear Sirs: 

A shipment of CG 50 
left our Lovell, WY plant on 
in TANK A 
as requested on your order no. 

DATE: 08Jan-02 

01 0802A 

VERBAL 

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

TEST METHOD . 
RET. 10 MESH ASTM C 136 0 PERCENT 0 
Passing 200 Mesh . ASTMD 421 1 %  (Max) 0.9 
Moisture ASTM D 2216 12.0 % ( MAX ) 9.2 
Bentonite Free Swell ASTM D 5890 24 mL /2g MIN. 27.0 
Bentonite Fluid Loss ASTM D 5891 18.0 mL ( MAX) - 15.0 

REQ. SPECIFICATION ACTUAL RESULTS 

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

Tests Conducted By: B.M., D.NI.,C.L, I.G. 

Approved By: MOSES BRISENO 
ACC ' 

In any correspondence regarding this shipment, please refer to our 
Order Number 0 NA 



BENTONITE 
CERTIFICATE OF ANALYSIS 

AMERICAN COLLOID 
92 HWY. 37 

LOVELL, WY 82431 

TO: CETCO - LOVELL PLANT 
P.O. BOX 428 
92 HWY 37 
LOVELL, WY. 82431 

ATTN: NOE GARCIA 

Dear Sirs: 

A shipment of CG 50 
left our Lovell, WY plant on 
in TANK A 
as requested on your order no. 

0108026 

VERBAL 

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

TEST METHOD REQ. SPECIFICATION 
RET. 10 MESH ASTM C 136 0 PERCENT 
Passing 200 Mesh ASTMD 421 1% (Max) 

Bentonite Free Swell ASTM D 5890 24 mL12g MIN. 
Bentonite Fluid Loss ASTM D 5891 18.0 mL ( MAX ) 

Moisture ASTM D 2216 12.0 % ( MAX ) 

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

Tests Conducted By: B.M., D.M., C.L., I.G. 

Approved By: MOSES BRISENO 
ACC 

In any correspondence regarding this shipment, please refer to our 
Order Number NA 

DATE: 08Jan-02 

ACTUAL RESULTS 
0 

1 .o 
9 2  

27.0 
15.0 

000704 
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BENTONITE 

CERTIFICATE OF ANALYSIS 

AMERJCAN COLLOID 
92 HWY. 37 . 

LOVELL, WY 82431 

TO: CETCO - LOVELL PLANT 
P.O. BOX 428 
92 HWY37 
LOVELL, WY. 82431 

ATTN: NOE GARCIA 

Dear Sirs: 

A shipment of CG 50 
left our Lovell, WY plant on 
in TANK A 
as requested on your order no. 

DATE: 09 Jan42 

01 0902A 

VERBAL 

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

TEST METHOD REQ. SPECIFICATION ACTUAL RESULTS 
RET. 10 MESH ASTMC 136 0 PERCENT 0 
Passing 200 Mesh ASTMD 421 1 %  (Max) 0.5 
Moisture ASTM D 2216 12.0 %(MAX) 9.6 
Bentonite Free Swell ASTM D 5890 24 mL /2g MIN. 26.0 
Bentonite Fluid Loss ASTM D 5891 18.0 mL ( MAX) 16.0 

We hereby certify that the results shown above represent this shipment 
Tests were conducted using American Standard Test Methds and/or customer 
approved laboratory procedures. 
Product made in the U.SA. 

Tests Conducted By: B.M., D.M., C.L., I.G. 

Approved By: MOSES BRlSENO 
ACC 

In any correspondence regarding this shipment, please refer to our 
Order Number a-  NA 



-- 4 9 4 1  
BENTONITE 

CERTIFICATE OF ANALYSIS 

AMERICAN COLLOID 
92 HWY. 37 

LOVEU, WY 82431 

TO: CETCO - LOVELL PLANT 
P.O. BOX 428 
92 HWY 37 
LOVEU, WY. 82431 

A T N :  NOE GARCIA 

Dear Sirs: 

A shipment of CG 50 
left our Loveli, WY plant on 
in TANK A 
as requested on your order no. 

01 09028 

VERBAL 

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

TEST METHOD REQ. SPECIFICATION 
RET. 10 MESH ASTMC 136 0 PERCENT 
Passing 200 Mesh ASTMD 421 1 %  (Max) 

Bentonite Free Swell 
Bentonite Fluid Loss ASTM D 5891 18.0 mL ( MAX) 

Moisture ASTM D 2216 12.0 % ( MAX ) 
ASTM D 5890 24 mL/ 29 MIN. 

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

Tests Conducted By: B.M., D.M., C.L., I.G. 

Approved By: MOSES BRlSENO 
ACC 

DATE: 093an-02 

ACTUALRESULTS 
0 

0.5 
8.8 

26.0 
16.0 

In any correspondence regarding this shipment, please refer to our 
Order Number NA 

080706 



e. BENTONITE 
4 9 4 1  

DATE: 09Jan-02 

CERTIFICATE OF ANALYSIS 

AlTN: NOE GARCIA 

Dear Sirs: 

A shipment of CG 50 
left our Lovell, WY plant on 
in TANK A 
as requested on your order no. 

AMERICAN COLLOID 
92 HWY. 37 

LOVELL, WY 82431 

TO: CETCO - LOVELL PLANT 
P.O. BOX 428 
92 Hwy 37 
LOVELL, WY. 82431 

010902C 

VERBAL 

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

TEST METHOD REQ. SPECIFICATION ACTUAL RESULTS 
RET. 10 MESH ASTMC 136 0 PERCENT 0 
Passing 200 Mesh ASTh4D 421 1 %  (Max) 0.5 

Bentonite Free Swell ASTM D 5890 24 mL/2g MIN. 26.0 
Bentonite Fluid Loss ASTh4 D 5891 18.0 mL ( MAX) 16.0 

Moisture ASTM D 2216 12.0%(NIAx) 8.8 

We hereby certify that the results shown above represent this shipment. 
Tests were conducted using American Standard Test Methods andor customer 
approved laboratory procedures. 
Product made m the U.SA 

Tests Conducted By: B.M., D.M., C.L., 1.G; 

Approved By: MOSES BRISENO 
ACC 

In any correspondence regarding this shipmenf.please refer to our 
NA 

080707 
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BENTONITE 
CERTIFICATE OF ANALYSIS 

TO: CETCO - LOVELL PLANT 
P.O. BOX 428 
92 HWY 37 
LOVEU, WY. 82431 

AMEWCAN COLLOID 
92 HWY. 37 

LOVELL, W 82431 

DATE 10Jan-02 

A m :  NOE GARCIA 

Dear Sin: 

A shipment of CG 50 
left our Lovell, WY plant on 
in TANK A 
as requested on your order no. 

01 1 0 0 s  

VERBAL 

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

TEST METHOD REQ. SPECIFICATION 
RET. 10 MESH ASTNl C 136 0 PERCENT 

1 %  (Max) Passing 200 Mesh ASTMD 421 
Moisture ASTM D 2276 12.0 % ( MAX ) 
Bentonite Free Swell ASTM D 5890 24 mL /2g MIN. 
Bentonite Fluid Loss ASTM D 5891 18.0mL( MAX) 

W e  hereby cew that the results shown above represent this shipment. 
Tests were conducted using American Standard Test Methods and/or customer 
approved laboratory procedures. 
Product made in the U.SA 

Tests Conducted By: B.M., D.M., C.L., 1.G. 

Approved By: MOSES BRISWO 
ACC 

In any correspondence regarding this shipment, please refq to our 
Order Number NA 

ACTUAL RESULTS 
0 

0.2 
9.2 

26.0 
15.8 



. -  
BENTONITE 

CERTIFICATE OF ANALYSIS 

TO: CETCO -LOvEU PLANT 
P.O. BOX 428 
92 HWY 37 
LOVELL, WY. 82431 

AITN: NOE GARCIA 

Dear Sirs: 

A shipment of CG 50 
left our Lovell, WY plant on 
in TANK A 
as requested on your order no. 

AMERICAN COLLOID 
92 HWY. 37 

LOVELL, WY 82431 

4 9 4 1  

DATE: lOJan-02 

01 1OO2B 

VERBAL 

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

TEST MElWOD REQ. SPECIFICATION ACTUAL RESULTS 
RET. 10 MESH ASTMC 136 0 PERCENT 0 
Passing 200 Mesh ASTMD 421 1 %  (Max) 0 2  
Moisture ASTM D 2216 12.0 % ( MAX ) 9 2  
Bentonite Free Swell ASTM D 5890 24 mL /2g MIN. 26.0 
Bentonite fluid Loss ASTNl D 5891 18.0 mL ( MAX) 15.8 

a 

We hereby certify that the results shown above represent this shipment. 
Tests were conducted using American Standard Test Methods and/or customer 
approved laboratory procedures. 
Product made m the U.SA . 

Tests  Conducted By: B.M., D.M., C.1, I.G. 

Approved By: MOSESBNSENO ' . 
ACC 

In any correspondence regarding this shipment, please refer to our 
Order Number a. NA 

008709 



- - 4 9 4 1  , 

BENTONITE 
CERTIFICATE OF ANALYSIS 

TO: CETCO - LOELL PLANT 
P.O. BOX 428 
92 HWY 37 
LOVELL, WY. 82431 

ATTN: NOE GARCIA 

Dear Sirs: 

A shipment of CG 50 
left our Lovell, WY plant on 
in TANK A 
as requested on your order no. 

AMERICAN COLLOID 
92 HWY. 37 

LOVELL, WY 82431 

121901A 

VERBAL 

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

. TEST. 
RET. 10 MESH 
Passing 200 Mesh 
Moisture 
Bentonite Free Swell 

, Bentonite Fluid Loss 

METHOD 
ASTM C 136 
ASTNlD 421 
ASTM 02216 
ASTlvl D 5890 
ASTM D 5891 

REQ. SPECIFICATION 
0 PERCENT 
1 %  (Max) 

24 mL/2g MIN. 
18.0 mL ( MAX ) 

12.0 % ( MAX ) 

W e  hereby certify that the results shown above represent this shipment. 
Tests were conducted using Amen’can Standard Test Methods and/or customer 
approved laboratory procedures. 
Product made in the U.SA 

Tests Conducted By: 

Approved B y  

B.M., D.M., C.L., I.G. 

MOSES BRISENO 
ACC 

DATE: 19-Decal 

ACTUAL RESULTS 
0 

0.4 
8.8 

26.0 
14.8 

. In any correspondence regarding this shipment, please refer to our 
Order Number NA 
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BENTONITE 

CERTIFICATE OF ANALYSIS 

AMEWCAN COLLOID 
92 HWY. 37 

LOVELL, WY 82431 

TO: CETCO - LOVELL PLANT 
P.O. BOX 428 

LOVELL, WY. 82431 
. 92HWY37 

A T N :  NOE GARCIA 

Dear Sirs: 

A shipment of CG 50 
left our Lovell, WY plant on 
in TANK A 
as requested on your order no. 

DATE: 20-Dec-01 

122001A 

VERBAL 

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

TEST METHOD REQ. SPECIFICATION ACTUAL RESULTS 
RET. 10 MESH ASTMC 136 0 PERCENT 0 
Passing 200 Mesh ASTMD 421 1 %  (Max) 0.6 
Moisture ASTM D 2216 12.0 % ( MAX) 8.8 
Bentonite Free Swell ASTM D 5890 24mL/2g MIN. 29.0 
Bentonite Fluid Loss ASTM D 5891 18.0mL( MAX) 14.6 

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

Tests Conducted By: B.M., D.M., C.L., I.G. 

Approved By: MOSES BRlSENO 
ACC 

In any correspondence regarding this shipment, please refer to our 
Order Number NA 



BENTONITE 
CERTIFICATE OF ANALYSIS 

TO: CETCO - LOVELL PLANT 
P.O. B'OX 428 
92 HWY 37 
LOVELL, WY. 82431 

ATTN: NOE GARCIA 

Dear Sirs: 

A shipment of CG 50 
left our Lovell, WY plant on 
in TANKA 
as requested on your order no. 

AMERICAN COLLOID 
92 HWY. 37 

LOVELL, WY 82431 

122001 B 

VERBAL 

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

TEST METHOD REQ. SPECIFICATION 
RET. 10 MESH ASTMC 136 0 PERCENT 
Passing 200 Mesh ASTMD 421 1 %  (Max) 

Bentonite Free Swell ASTM D 5890 24 mL 129 MIN. 
Bentonite Fluid Loss ASTM D 5891 78.0mL( MAX) 

Moisture ASTM 0 GI6 12.0 % ( MAX ) 

W e  hereby cer&ify that the results shown above represent this shipment. 
Tests were conducted using American Standard Test Methods and/or customer 
approved laboratory procedures. 
Product made in the U.S.A. 

Tests Conducted By: 

Approved By: MOSES BRlSENO 

B.M., D.M., C.L., I.G. 

ACC 

DATE 20-Dec-01 

ACTUAL RESULTS 
0 

0.7 
8.8 

29.0 
14.6 

In any correspondence regarding this shipment, please refer to our 
Order Number NA 

000712 



BENTONITE 
CERTIFICATE OF ANALYSIS 

AMERICAN COLLOID 
92 Hwy. 37 

LOVELL, WY 82431 

TO: CETCO - LOVELL PLANT 
P.O. BOX 428 
92 HWY 37 
LOVELL, W. 82431 

AlTN: NOE GARCIA 

Dear Sirs: 

A shipment of CG 50 
left our Lovell, WY plant on 
in TANK A 
as requested on your order no. 

122701A 

VERBAL 

4 9 4 1  

DATE: 27-Dec-Ol 

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

TEST METHOD REQ. SPECIFICATION ACTUAL RESULTS 
FET. 10 MESH ASTM C 136 0 PERCENT 0 
Passing 200 Mesh ASTMD 421 1 %  (Max) 0.8 
Moisture ASTM D 2216 12.0 % ( MAX ) 9 2  
Bentonite Free Swell ASTM D 5890 24 mL /2g MIN. 25.0 
Bentonite Fluid Loss ASTM D 5891 18.0mL( MAX) 15.0 

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

Tests Conducted By: B.M., D.M., C.L., I.G. 

Approved By: MOSES BRlSENO 
ACC 

In any correspondence regarding this shipment, please refer to our 
Order Number a NA 

000713 



BENTONITE 
CERTIFICATE OF ANALYSIS 

TO: CETCO - LOVELL PLANT 
P.O. BOX 428 
92 HWY 37 
LOMLL, WY. 82431 

ATTN: NOE GARCIA 

Dear Sirs: 

A shipment of CG 50 
left our Lovell, WY plant on 
in TANK A 
as requested on your order no. 

AMERICAN COLLOID 
92 HW. 37 

LOMLL, WY 82431 

122701 B 

VERBAL 

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

TEST METHOD REQ. SPECIFICATION 
RET. 10 MESH ASTM .C 136 0 PERCENT 
Passing 200 Mesh ASTM D 421 1 %  ( M a x )  

Bentonite Free Swell ASTM D 5890 24 rnL/2g MIN. 
Bentonite Fluid Loss ASTM D 5891 18.0rnL( MAX) 

Moisture ASTM D 2216 12.0 % ( MAX ) 

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

Tests Conducted By: B.M., D.M., C.L, 1.G. 

Approved By: MOSES BRlSENO 
ACC 

“4941 

DATE: 27-Dec-Ql 

ACTUAL RESULTS 
0 

0.8 . 

10.4 
25.0 
15.0 

In any correspondence regarding this shipment, please refer to our 
Order Number NA 

Q00714 



. -  4941 
BENTONITE 

CERTIFICATE OF ANALYSIS 

TO: CETCO - LOVELL PLANT 
P.O. BOX 428 
92 HWY 37 
LOVELL, W. 82431 

AlTN: N OE GARCIA 

Dear Sirs: 

A shipment of CG 50 
lefl our Lovell, WY plant on 
in TANKA 
as requested on your order no. 

AMERICAN COLLOID 
92 HWY. 37 

LOVELL, WY 82431 

122701 C 

VERBAL 

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

TEST METHOD REQ. SPECIFICATION 
RET. 10 MESH ASTMC 136 0 PERCENT 
Passing 200 Mesh ASTM D 421 1 %  (Max) 

Bentonite Free Swell ASTM D 5890 24mLl2g MIN. 
Bentonite fluid Loss ASTM D 5891 18.0 mL ( MAX ) 

Moisture ASTM D 2216 12.0 % ( MAX ) 

DATE: 27-Dec-O 1 

ACTUAL RESULTS 
0 

0.6 
10.0 
25.0 
15;O 

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

Tests Conducted By: B.M., D.M., C.L., I.G. 

Approved B y  MOSES BRlSENO 
ACC 

In any correspondence regarding this shipment, please refer to our 
Order Number e . .  

NA 

880715 
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BENTONITE 
CERTIFICATE OF ANALYSIS 

TO: CETCO - LOVELL PLANT 
P.O. BOX 428 
92 M 3 7  
LOVELL, W. 82431 

A T N :  NOE GARCIA 

Oear Sirs: 

A shipment of CG 50 
left our Lovell, WY plant on 
in TANK A 
as requested on your order no. 

AMERICAN COLLOID 
92 HWY. 37 

LOVELL, WY 82431 

122701D 

VERBAL 

DATE: 27-Dee91 

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

TEST METHOD REQ. SPECIFICATION ACTUAL RESULTS 
RET. 10 MESH ASTMC 136 0 PERCENT 0 
Passing 200 Mesh ASTMD 421 1 %  (Max) 0.4 
Moisture ASTM D 2216 12.0 % ( MAX) 9.2 
Bentonite Free Swell ASTM D 5890 24 mL12g MIN. 25.0 
Bentonite fluid Loss ASTM D 5891 18.0 m l  ( MAX ) 15,O . 

We hereby certrfy that the results shown above represent this shipment. 
Tests were conducted using American Standard Test Methods and/or customer 
approved laboratory procedures. 
Product made in the U.SA 

Tests Conducted By: B.M., D.M., C.L, 1.G. 

Approved By: MOSES BRlSENO 
ACC 

In any correspondence regarding this shipment, please refer to our 
Order Number NA e 

080716 
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ORIGIN INFORMATION 

WOVEN GEOTEXTILE' 

PRODUCTION 
Facility: 

Contact: 

Brand Name: 

4 9 4 1  

TECHNICAL DATA SHEET 

Synthetic Industries Inc. 

Synthetic Industries 
4019 Industry Drive 
Chattanooga, TN. 37416 

Randy Johnson 

82 Tex. 



bs SI' Geosolutions 

American Colloid Cetco WY 
Noe Garcia 
PO Box 428 
Lovell WY 82431 

4 9 4 1  

1 /9/2002 

BOL 80143613 PO 0-L15-33119 
Ref: 

This is to certify that Product 82TEX 
by S i Corporation, will meet the following certifiable minimum average values when tested in 
accordance with the proper ASTM test methods. A minimum average roll value is calwlated as the 
mean minus two standard deviations, yielding a 97.5 percent confidence level. 

, a woven polypropylene geotextile produced 

MARV SI Units 

Mass Per Unit Area m D - 5 2 6 1  02/Yd2-(glm2) 3.20 (1 00.48) 
Thickness 

Phvsical Property Test Method - 

Ten~ileS@ngth(G& m 0 4 6 3 2  b-(N) 155 x 135 (689.75) x (600.75) 
ASTMO-5199 mils-(m 16 (0.40641 

Elongation m D - 4 6 3 2  % 15 X 15 

Trapezoidal Tear ASTMD-4533 Ib-(N) 45 x 45 (200.25 X (20.25) 

Mullen Burst ASTMD-3786 psi-- 265 (1826.91 

Puncture strength ASTMD-4833 Ib-(N) 70 (311.5) . 

AOS ASTM 0-4751 US Sieve - (mm 40 

Pemittivit ASTMDk91 SECl 0.08 
Permeability - ASTMD-4491 an-(=) 0.004 
Water Flow Rate ASTM 0.4491 gpm/ft - (Ipmlm2) 6 

UV Resistan& ASTMO4355 %Retained 90 

Sincerely 

0.425 

(244.4682 

John D. Cannon, P.E. 
Regional Engineer 
SI Geosolutions 

000719 
. . . . .. -_ 
&KJ Lee Highway, Suite 43.5 Chattanooga, TN 37421 
PE 123-899-0444 k423-899-7619 



Amedcan Colloid Cetco WY 
Noe Garcia 

PO Box 428 
- - Lovell WY 82431 

BOL 80143638 PO 0-L15-33119 
Ref: 

4 9 4 1  
1/8/2002 

This is to certify that Product GEOTEX 650 
produced by S I Corporation, will meet the following certifiable minimum average values when 
tested in accordance with the proper ASTM test methods. A minimum average roll value is 
calculated as the mean minus two standard deviations, yielding a 97.5 percent confidence level. 
This geotextile has been continuously inspected for the presence of needles and none were 
detected. 

, a nonwoven polypropylene geotextile 

Phvsical Property 
Mass Per Unit Area 
Thickness 
Tensile Strength 
Elongation 
Trapezoidal Tear 
Mullen Burst 
Puncture Strength 
A.O.S. 
Permittivii 
Permeability 
Water Flow Rate a UV Resistance 

Test Method 
ASTM 0-5261 
ASTM D-5199 
ASTM D-4632 
ASTM D-4632 
ASTM D-4533 
ASTM D-3786 
ASTM D-4833 
ASTM D-4751 
ASTM D-4491 
ASTM 0-4491 
ASTM D 4 9 1  
ASTM D 4 5 5  

Sincerely 

John D. Cannon, P.E. 
Regional Engineer 
SI Geosolutions 

US Units 
6.0 ozlyd2 
120 mils Ibs 
45 % 
90 Ibs 
25 psi 
190 IbS 
50 Sieve 

sec-1 
cm/secgp 
dft2 % 

SI Unit 
(203.4) 

(20025 
90 
(111.25 
(1 309.8 
(222.5) 

(3.048) 
glm2 
mm 
N 
% 
N 
kPa 
N 
mm 
sec-1 
cmlsec 
Ipm/m2 
% 

. -- 
. ... '~r.cs i.* Hqhq, Suite 435 0. Chattanooga, TN 37421 
!:: 493.8'39-0444 FX 423-899-7619 





& S/' Geosolufons 
' .  . h J- 

.'I +'&encan Colloid Cetco WY 
Noe Garcia 

PO Box 428 
Love11 WY 82431 

Ref: 
80L 80144292 PO 0-Ll5-33119 

4 9 4 1  
1 /9/2002 

This is to cerbfy that Product GEOTEX 650 
produced by S I Corporation, will meet the following certifiable minimum average values when 
tested in accordance with the proper ASTM test methods. A minimum average roil value is 
calculated as the mean minus two standard deviations, yielding a 97.5 percent confidence level. 
This geotextile has been continuously inspected for the presence of needles and none were 
detected. 

, a nonwoven polypropylene geotextile 

Phvsical ProPer@ 
Mass Per Unit Area 
Thickness 
Tensile Strength 
Elongation 
Trapezoidal Tear 
Mullen Burst 
Puncture Strength 
A.O.S. 
Permittivity 
Permeability 
Water Flow Rate 
UV Resistance 

Test Method 
ASTM D-5261 
ASTM D-5199 
ASTM 0-4632 
ASTM D-4632 
ASTM D-4533 

ASTM D-4833 
ASTM D-4751 
ASTM D-4491 
ASTM D-4491 
ASTM 0-4491 
ASTM D-4355 

ASTM 0-3786 

US Units 

120 mils 
45 
90 
25 
190 
50 

6.0 odYd2 

Ibs 
% 
Ibs 
psi 
lbs 
Sieve 
Sec-1 
cm/sec 
g P m  
% 

SI Unit 
(203.4) s/m2 
(3.048) rnm 
(200.25) N 
90 % 
(I 1 1.25) N 
(1 309.8 kPa 

mm 
Sec-1 
cm/sec 
Ipm/m2 

(222.5) N 

0 % 

088722 
-.-.- 
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? &x SI' Geosolutions 
$ ,  I- 

American Colloid Cetco WY 
Noe Garcia 

PO Box 428 
Lovell WY 82431 
BOL 80144405 PO 0-Ll5-33119 
Ref: 

This is to certify that Product GEOTU( 650 
produced by S I Corporation, will meet the following certifiable minimum average values when 
tested in accordance with the proper ASTM test methods. A minimum average roll value is 
calculated as the mean minus two standard deviations, yielding a 97.5 percent confidence level. 
This geotextile has been continuously inspected for the presence of needles and none were 
detected. 

, a nonwoven polypropylene geotextile 

Phvsical Property 
Mass Per Unit Area 
Thickness 
Tensile Strength 
Elongation 
Trapezoidal Tear 
Mullen Burst 
Puncture Strength 
A.Q.S. 
Permittivity 
Permeability 
Water Flow Rate 
UV Resistance 

Test Method 
ASTM D-5261 
ASTM 0-5199 
ASTM 0-4632 
ASTM 0-4632 
ASTM D-4533 
ASTM 0-3786 
ASTM 0-4833 
ASTM D-4751 
ASTM D-4491 
ASTM D 4 9 1  
ASTM D 4 9 1  
ASTM D-4355 

John D. Cannon, P.E. 
Regional Engineer 
SI Geosolutions 

US Units 
6.0 odyd2 mils 
120 Ibs 

% 
Ibs 

45 

psi 90 

Ibs 25 

lgo Sieve sec- 
1 50 
cmlsecgprnm 
2 %  

SI Unit 
(203.4) 

(200.25) 
90 
(1 1 1.25) 
(1 309.8 
(222.5) 

(3.048) 
drn2 
mrn 
N 
% 
N 
kPa 
N 
mm 
Sec-1 
Cm/SeC 
Ipmlm2 
% 

. .  

008724 
. . -- 
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& SI' Geosolufons 
r 1 %  1" *' a 

'- ' American Colloid Cetco WY 
Noe Garcia 

PO Box 428 
Lovell WY 02431 

Ref: 
BOL 80144354 PO 0-L1533119 

This is to certify that Product GEOTEX 650 
produced by S I Corporation, will meet the following certifiable minimum average values when 
tested in accordance With the proper ASTM test methods. A minimum average roll value is 
calculated as the mean minus two standard deviations, yielding a 97.5 percent confidence level. 

.This geotextile has been continuously inspected for the presence of needles and none were 
detected. 
Physical Property Test Method 

, a nonwoven polypropylene geotextile 

US Units SI Unit 
Mass Per Unit Area ASTM D-5261 6.0 oZ/yd2 mils (203.4) g/m2 
Thickness ASTM D-5199 Ibs (3.048) mm 

(200.25) N 
Ibs 90 % 
psi (111.25) N 

(I 309.8 kPa Ibs 

1 mm 

l 2 O  % 
Tensile Strength ASTM D-4632 45 
Elongation ASTM 0-4632 90 

Puncture Strength ASTM 0-4833 

Permittivity ASTM D 4 9 1  cm/secgprn/ft Sec-1 
Permeability ASTM D-4491 2 Yo Cm/SeC 

Trapezoidal Tear ASTM 0-4533 25 
Mullen Burst ASfM D-3786 

50 
A.O.S. ASTM 0-4751 

Sieve sec- (ae5) N 

0 % 
Ipm/m2 Water Flow Rate ASTM D-4491 

ASTM 0-4355 
W r r c l p c n R a r S * Q a f m r 5 m b M a m s u m h X m m n ~ W ~  

Sincerely 

John 0. Cannon, P.E. 
Regional Engineer 
SI Geosolutions 

... .----.- -----.. ..-- -I--. .--..-.--- -.-. . .. _ _  . 

.a I 

Q00726; 
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, h& SI' Geosolufions - 
American Colloid Cetco WY 
Noe Garcia 

PO Box 428 
Lovell WY 82431 

Ref: 
BOL 80143920 PO O-L7!5-33119 

This is to certify that Product GEOTEX 650 
produced by S I Corporation, will meet the following certifiable minimum average values when 
tested in accordance with the proper ASTM test methods. A minimum average roil value is 
calculated as me mean minus two standard deviations, yielding a 97.5 percent confidence level. 
This geotextile has been continuously inspected for the presence of needles and none were 
detected. 

Phvsical Property Test Method US Units 

, a nonwoven polypropylene geotextile 

- Si Unit 
Mass Per Unit Area ASTM 0-5261 
Thickness ASTM D-5199 
Tensile Strength ASTM 0-4632 
Elongation ASTM D-4632 
Trapezoidal Tear ASTM 0-4533 
Mullen Burst ASTM 0-3786 
Puncture Strength ASTM 0 4 3 3  
A.O.S. ASTM 04751 
Permittivity ASTM D-4491 
Permeability ASTM D-4491 0 Water FIOW Rate ASTM D-4491 
W Resistance ASTM D-4355 
S t m w I n ~ ~ S Q ) b ~ h X m m & c W ~  

Sincerely 

6.0 ozlyd2 
120 mils Ibs 
45 % 
90 Ibs 
25 psi 
190 Ibs 
50 Sieve 

Sec-1 
dsecgp  
dft2 % 

. (203.4) 
(3.048) 
(200.25 
90 
(111.25 
(1 309.8 
(222.5) 

g/m2 
mm 
N 
% 
N 
kPa 
N 
mm 
Sec-1 
W s e c  
Ipm/m2 
% 

. ._ 

@ 

. - 
088728 
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4 9 4 1  
1 /8/2002 

American Colloid Cetco WY 
Noe Garcia 

PO Box 428 
0 -  Lovell WY 82431 

BOL 80143911 PO 0-L1533119 
Ref: 

This is to certify that Product GEOTEX 650 
produced by S I Corporation, Will meet the following certifiable minimum average values when 
tested in accordance with the proper ASTM test methods. A minimum average roll value is 
calculated as the mean minus two standard deviations, yielding a 97.5 percent confidence level. 
This geotextile has been continuously inspected for the presence of needles and none were 
detected. 

, a nonwoven polypropylene geotextile 

Phvsical ProDerty 
Mass Per Unit Area 
Thickness 
Tensile Strength 
Elongation 
Trapezoidal Tear 
Mullen Burst 
Puncture Strength 
A.O.S. 
Permittivity 
Permeability 
Water Flow Rate 
UV Resistance 

Test Method 
ASTM D-5261 
ASTM D-5199 
ASTM D-4632 
ASTM D-4632 
ASTM D-4533 
ASTM D-3786 
ASTM D-4833 
ASTM D-4751 
ASTM D-4491 
ASTM D-4491 
ASTM D-4491 
ASTM D-4355 

U S  Units 
6.0 
120 mils Ibs 
45 % 
90 Ibs 
25 psi 
190 Ibs 
50 Sieve 

sec-1 
CdSecgP 
mlft2 % 

SI Unit 
(203.4) glm2 
(3.048) mm 
(200.25 N 
90 YO 
(111.25 N 
(1 309.8 kPa 
(222.5) 

mm 
Sec- 1 
d s e c  
Ipm/m2 
46 

John D. Cannon, P.E. 
Regional Engineer 
SI Geosolutions 

.. .. . .  

... --- 
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American Colloid Cetco WY 
Noe Garcia 

PO Box 428 
Lovell WY 82431 
BO1 80143924 PO 0-L15-33119 
Ref: 

4 9 4 1  
1 /8/2002 

This is to certify that Product GEOTEX 650 
produced by S I Corporation, will meet the following certifiable minimum average values when 
tested in accordance with the proper ASTM test methods. A minimum average roll value is 
calculated as the mean minus two standard deviations, yielding a 97.5 percent confidence level. 
This geotextile has been continuously inspected for the presence of needles and none were 
detected. 

Phvsical ProPerty Test Method US Units - SI Unit 

, a nonwoven polypropylene geotextile 

Mass Per Unit Area A S N  D-5261 6 .O odyd2 mils (203.4) glm2 
Thickness ASTM D-5199 Ibs (3.048) mm 120 
Tensile Strength ASTM D4632 45 

90 Elongation ASTM 04632 
25 Trapezoidal Tear AsfM D-4533 

Mullen Burst ASTM D-3786 
50 Puncture Strength ASTM D-4833 

A0.S. ASTM 0-4751 

Water Flow Rate ASTM D-4491 @. UV Resistance ASTM 0-4355 

I (200.25) N 

psi (1 14.25) N 
Ibs (1 309.8 kPa 

1 mm 

Ibs 90 % 

Sieve sec- (222.5) N 

Permittivity ASTM D-4491 cm/secgpm/ft Sec-1 
Permeability ASTM 0-4491 2% cm/sec 

Ipmlm2 
% 0 

~ ~ ~ 5 M o o l M a h ~ k ~  

Sincerely 

John 0. Cannon, P.E. 
Regional Engineer 
SI Geosolutions 

000732 
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- - 4 9 4 1  



American Colloid Cetco WY 
Noe Garcia 

PO Box 428 
Lovell WY 82431 

Ref: 
8OL 80144097 PO 0-Ll5-33119 

4 9 4 1  
1 /8/2O02 

This is to certify that Product GEOTEX 650 
produced by S 1 Corporation, will meet the following certifiable minimum average values when 
tested in accordance with the proper ASTM test methods. A minimum average roll value is 
calculated as the mean minus two standard deviations, yielding a 97.5 percent confidence level. 
This geotextile has been continuously inspected for the presence of needles and none were 
detected. 

, a nonwoven polypropylene geotextile 

Phvsical ProDerty 
Mass Per Unit Area 
Thickness 
Tensile Strength 
Elongation 
Trapezoidal Tear 
Mullen Burst 
Puncture Strength 
A.O.S. 
Permittivity 
Permeability 
Water Flow Rate 
UV Resistance 

Test Method 
ASTM D-5261 

ASTM D-4632 
ASTM 0-4632 
ASTM 0-4533 
ASTM D3786 
ASTM D-4833 
ASTM D-4751 
ASTM D-4491 
ASTM D-4491 
ASTM 0-4491 
ASTM D-4355 

ASTM D-5199 

US Units SI Unit 
6.0 odyd2 mils (203.4) g/m2 
120 
45 
90 
25 

190 Sieve sec- (222.5) 50 

Ibs (3.048) mm 
% (200.25) N 
Ibs 90 % 
psi (111.25) N 
Ibs ' (1 309.8 kPa 

N 
1 mm 
cmlsecgprdft ' SeC-l 
2 %  cm/sec 

Ipm/m2 
0 % 

Sincerely 

John D. Cannon, P.E. 
Regional Engineer 
St Geosolutions 

.. . - 
000734 
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+ i  cc 4% S/' Geosolutions 
9 !9 ;i' , ,  

h e r i c a n  Colloid Cetco WY 
Noe Garcia 

PO Box 428 
Lovell WY 82431 
BOL 80144337 PO 0-L15-33119 
Ref: 

4 9 4d 
1 lW2002 

This is to certify that Product GEOTEX 650 
produced by S I Corporation, will meet the following certifiable minimum average values when 
tested in accordance with the proper ASTM test methods. A minimum average roll value is 
calculated as the mean minus two standard deviations, yielding a 97.5 percent confidence level. 
This geotextile h a s  been continuously inspected for the presence of needles and none were 
detected. 
Phvsical ProDerty Test Method US Units SI Unit 

, a nonwoven polypropylene geotextile 

Mass Per Unit Area ASTM 0-5261 6.0 oidyd2 mils (203.4) g/m2 
Thickness ASTM D-5199 120 lbs ~ (3.048) mm 
Tensile Strength ASTM 0-4632 45 
Elongation ASTM D-4632 90 
Trapezoidal Tear AsTMD-4533 25 
Mullen Burst ASTM D-3786 

50 Puncture Strength ASTM 04833 
A.O.S. ASTM D-4751 

Permeability ASTM 0-4491 2 %  d s e c  
Ipmfm2 Water Flow Rate ASTM D-4491 

UV Resistance ASTM D-4355 

(20025) N 

Pi (1 1 1.25) N 
lbs (1 309.8 kPa 

1 mm 

Ibs 90 % 

lgo sieve sec- (222.5) N 

Permittivity ASTM D-4491 cmlsecgpmlft Sec-1 

0 % 
S n m q U b R a h a a l W S O O c m u l o h ~ k ~  

Sincerely 

John D. Cannon, P.E. 
Regional Engineer 
SI Geosolutions 

800734; 
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American Collold Ceta WY 
Noe Garcia 
PO Box 428 
Loveli WY 824  1 
BOL 80143613 PO 0-L15-33119 

Ref: 

This is to certify that Product 82TEX 
by S I Corporation, will meet the following certifiable minimum average values when tested in 
accordance with the proper ASTM test methods. A minimum average roll value is calculated as the 
mean minus two standard deviations, yielding a 97.5 percent confidence level. 

, a woven polypropylene geotextile produced 

SI unlm Phvslcal Property Test Method NlARv - 
MassperUfdtArea ASfMD-5261 ar/y&-(glin2) 3.20 (vJ8.48) 

mduless m D - S i 9 9  mils-@ 16 (OA064) 

TensikSLrens(h(0rab AsND-4632 Ib-(N) 1% x 135 (ses.75) x (600.7s) 

Traperoidal Tear AsTM134533 Ib-(N) 45 x 45 (20025 x (200.25) 

Elongarion m D 4 M 2  % 15 X 15 

MuUen Burst ASTMD4786 pi-- 265 (1-91 

punduremgul AStMD-433 Ib-(N) . 70 (311s) 

Sincerely 

John D. Cannon, P.E. 
Regional Engineer 
SI Geosolutions 

. --.-- -.. . . , . . . . . . . .  
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American Colloid Cetco WY 
N o e  Garcia 
PO Box 428 
Love11 WY a2431 
SOL 801 35097 PO 0-L15-32758 

Ref: 

4 9 4 1  

1 111 5ROO 1 

This is to cew that Product 
by S I Corporation, will meet the following certifiable minimum average values when tested in 
accordance with the proper ASTM test methods. A minimum average roll value is calculated as the 
mean minus two standard deviations, yielding a 97.5 percent confidence level. 

82TEX , a woven polypropylene geotextile produced 

Physical Proeerty 
Mass Per Unit Area 

Thickness 

Tensile Strength (Grab 

Elongation 

Trapezoidal Tear 

Mullen Bunt 

Puncbre SbMgUl 

AOS 

P e m t  

PWmWbilIb - 
Water Flow Rate 

UV Resistance4 

Test Method 

ASTMO-5199 maS-(m 

ASTMo5261 otlyd2-@lm2) 

ASTMO4632 Ib-(N) 

ASTMD-4632 % 

ASmD4533 0-(N) 
ASTMD-3786 psi-(Kpa 

AsTMD4833 Ib-(N) 

ASTM D4751 US Sle~e - (IMI 

ASTMo4491 SEW 

AsTMo4491 an-(sec) 
ASTM 04491 opmlft - (Ipmlm2) 
ASfMD4355 %Retained 

- MAW 
320 

16 

155 X 

15 X 

4 5 x  

265 
70 

40 
0.08 

0.004 

6 

90 

SI Units 

(1 08.48) 

(0.4064) 

135 (689.75) X (600.75) 

- 

15 

45 (20025 x (20025) 

(1826.91 

(31 I .5) 

0.425 

(244.4682 

Sincerely 

John D. Cannon, P.E. 
Regional Engineer 
SI Geosolutions 

000743 
d i 5  ~ e e  nighway. Suite 435 ChattanPoga, TN 37421 
RI 423-899-0444 FaX: 423-899-7619 
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bj s/' i;eosolutions 

a -  

American Colloid Cetco WY 
Noe Garcia 
PO Box 428 
Lovell WY 8243 1 
BOL 801 32348 PO 0-Ll5-32639 

Ref: 

4 9 4 1  

11/7/2001 

This is to c e w  that Product 
by S I Corporation, will meet the following certifiable minimum average values when tested in 
accordance with the proper ASTM test methods. A minimum average roll value is calculated as the 
mean minus two standard deviations, yielding a 97.5 percent confidence level. 

82TEX , a woven polypropylene geotextile produced 

Phvsical Propem 
Mass Per Unit Area 

Thickness 

Tensile Strength (Grab 

Uonga tion 

Trapezoidal Tear 

Mullen Burst 

Puncture Sbength 

Test Method 
ASTM 05261 ozIyd2 - wm2) 
ASTM 05199 mils-(m 

ASTMD-4632 Ib-(N) 

m D - 4 6 3 2  % 

ASTMD-4533 Ib-(N) 

ASTMD-3786 psi-- 

Asm0-4833 Ib-(N) 

MARV 
3.20 

16 

155 X 

15 X 

45 x 
265 

70 

- SI Units 

(108.48) 

(0.4064) 

135 (689.75) x 
15 

45 (200.25 X 

(1826.91 

(31 1.5) 

AOS ASTM 04751 US Sieve - (rnm 40 0.425 

Permittivi t ASTM0-4491 SECl 0.08 
Permeability - ASTM 0-4491 CI?I - (SW) 0.004 
Water flow Rate ' ASTM 0-4491 gpmlR- (lpmlm2) 6 

UV Resistance4 AsTMD435!j %Retained 90 

Sincerely 

John 0. Cannon, P .E. 
Regional Engineer 
Si Geosolutions 

(244.4682 

(600.75) 

(200.25) 

.--.- ... 000745 
liU25 L e e  Highway, Suite 435 Chattanooga.TN 37421 
?h 415-899-0444 FX423-899-7619 
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Bill Of Lading # 80132348 

ASTM 04632 ASTM -2 ASTM 0.3786 ASTM 04533 ASTM 04261 
GRAB TENSILE GRAB ELONGATION MULLEN BURST W TEAR MASS/UNK= 

(LES) W X F (%)WxF PSI (LBS) W X F OUSQ YO L( 

Roll # 
~~ 

Product: 8 2 f w  
8465594 167 X 144 21 X15 353 71 X 73 3.37 10' 
8466464 160 X 174 20x15 353 71 X 04 3.83 IO' 
8466465 163 X 151 20x15 340 , 67 X 81 3.64 10' 
8471 992 155 X 146 19x16 343 67 X 75 3.57 10' 

390 78 X 79 3-54 101 
347 75 X 76 3.52 101 

8477402 162 X 154 22x15 
8477996 I 7 8  X 155 23x15 

000747 
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American Colloid Cetco WY 
Noe Garcia 
PO Box 428 
Lovefl WY 82431 
BOL 80140127 PO 04.15-32962 

Ref: 

4 961 

12/11/2001 

This is to certify that Product 82TEX 
by S I Corporation, will meet the following certifiable minimum average values when tested in 
accordance with the proper ASTM test methods. A minimum average roll value is calculated as the 
mean minus two standard deviations, yielding a 97.5 percent confidence level. 

, a woven polypropylene geotextile produced 

MAW - SI Units 

Mass Per Unit &ea ~ T M - 1  oiYyd2-(g/m2) 320 . (1 08.48) 

Physical Pronerty Test Method - 
Thi*ess ASTMD5199 mfls-(m 16 (0.4064) 

TensiiSbe@(Grab ASlMD-4632 Ib-(N) 155 x 135 (689.75) x (600.75) 

T m T e a t  ASTMD4533 b-(N) 4 5 x  45 (200.= x W.25) 

Mullen Burst AsTMo-3186 Psl-m 265 

Elongation m D - 4 6 3 2  % 15 X 15 

(1826.91 

Puncture Strength AsTMD-4833 tb-(N) 70 (311.5) 

AQS ASTM 04751 US Steve.- (mm 40 

Pmittivit A S T M M  SEG1 0.08 

Permeabmy- ASlMD4491 cm-(sec) 0.004 
Water flow Rate A!TrM- apM-[lpmhn2) 6 

UVReSIStance4 A!3TMp4355 %ReBined 90 

0.425 

(244.4682 

Sincerely 

John D. Cannon, P.E. 
Regional Engineer 
SI Geosolutions 

000748 
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&& SI' Geosolutions 
4 9 4 1  

8/2 1/2001 American Colloid Cetco WY 
Noe Garcia 
PO Box428 
Lovell WY 82431 
80L 001 18690 PO 0-Ll5-31902 
Ref 

This Is to certify that Product 82TEX 
by S I Corporation, will meet the follawing certifiable minimum average values when tested in 
accordance with the proper ASTM test methods. A minimum average roll value is calculated as th8 
mean minus two standard deviations, yielding a 97.5 percent wnfldence level. 

, a woven polypropylene geotextlle produced 

Phvslcal Pron erty 
Mass Per Unit Aree 

Tenslla Strength (Gmb 

Elongation 

Traperoidal Tear 

Mullem Bunt 
Puncture Shngth 

AOS 

Pennlttivit 

Pmsa!?i i -  

Water Flow Ram 
UvResiSQnee-cl 

. Thlcknes 

Sincerely 

John D. Cannon, P.E. 
Regional Engineer 
SI Geosolutions 

MARV 
320 

16 

1% x 
15 x 
45 x 

285 

70 

40 
0.08 

0.m 

6 

eo 

SI un1a 
(108.48) 

(0.4064 

7 3 5  (689.75 x (600.75) 

(200.25 x (20025) 

(1 826.9 

(311.5) 

. 0.425 

15 

45 

(244.46 

000750 
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Amefican Collold Cetco W 
Noe Garcia 
PO Box 428 
LOVel l  WY 62431 
BOL 80143613 PO O-L1533119 

Ref 

4 94.1 

1/9/2002 

This is to certify that Product 8zTEx 
by S 1 Corporation, will meet the following certifiable minimum average values when tested in 
accordance with the proper ASTM test methods. A minimum average roU value is calculated as the 
mean minus Wo standard deviations, yielding a 97.5 percent confidence level. 

, a woven polypropylene geotextile produced 

Sincerely 

John D. Cannon, P.E. 
Regional Engineer 
SI Geosolutions 

LHARV 
320 

16 

Is5 x 
15 x 
4 5 x  

265 

70 

40 

0.08 

O.Oo0 

6 

90 

SI Unlcs 

(1 

(0.4064) 

- 
135 (689.75) X (600.75) 

15 

45 (20025 x (200.25) 

(1 826.91 

(31 1 .SI 

0.425 

(244.4682 

. .-.-- --. . , . . . . . . . .  

000754 
to25 ~ e e  IOgWay, !Me 435 Chsttmmga M 37421 
Ph: 423-849-0446 k 423-899-7619 
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& SI' Geosolufr'ons 
' . *  4 9 4 1  

0191200 1 American Colloid Cetco WY 
Noe Garcia 
PO Box 428 
lovell WY 82431 

Ref: 

This is to certify that Product 
by S I Corporation. will meet the fohUing cerUnable minimum amngcr values when tested in 
accordance with the proper ASTM test methods. A minimum average roll value is calculated as the 
mean minu3 two otandwd davlatfonc, yielding a 87.5 percent confidence l e d .  

BOL 80117ia5 PO 0 - 1 1 ~ 8 9  

82TW a woven polypropylene geotextlle produced 

Sincerely 

John P. Cannon, P.E. 
Regional Englneer 
SI Geosolutions 

MARV 
'320 

16 

155 x 
16 x 
4 5 x  

265 

70 

40 

0.08 
0.004 

6 

90 

SI Unlb 

(1 08.48) 

(0.4- 

135 (889.75 x (600.75) 

(20035 x (200.25) 

(1828.9 

(311.5) 

0.425 

15 

Y 

W . 4 6  

6025 Lee H i i y ,  Sulk 435 Cha- TN 37421 
Ph: 423-893-0444 FBE 423-15997619 

000757 



. -  
Bill Of Lading # 80117185 

ASTNI-2 
GRABrENSllE 

(LB8)WXf 
Roll # 

Product : 8 2 f ~ x ,  
844904.2 171 X 174 
RMQSOO 157 x A59 
84499 12 161 X150 
8458232 166 X 150 
a m m o  I t 7  X 198 
8458935 159x137 
8462896 181 X 151 
8465150 159 X 152 
0465595 179 X 144 
W35602 166 X 490 
8465869 157 X 147 
8466458 161 X 1 6 9  
8467291 765 X 140 

. ... 

ASTM 04432 ABfM 04788 
GRAB ELONGATION M U U E N  BURST 

fY8)WltF PSI 

22x16 
10x15 
21 X 15 
21x18 
2 0 X  15 
19x15 
22x15 
20x 15 
22x15 
21 X I 6  
20x16 
21 X 17 
21 x 13 

385 
358 
352 
367 
360 
362 
370 
368 
358 
3.1 5 
3 s  
373 
385 

b 

4 9 4’1 

79 x 84 
68 x 73 
68 X 69 
75 X 76 
74 X f6 
73 X 66 
88 X 96 
74 X 82 
80 X 79 
75 x 141 
68 X 78 
67 X 76 
75 x 75 

3.59 
3.68 
3.53 
3.51 
3.4 1 
3.36 
3.45 
3.53 
3.4 1 
4.04 
3.40 
3.65 
3.43 

LOT 

- 
IO14 
1014 
1014 
1014: 
1014C 
1014t 
lOlAc1 

10148 
10146 
10144 
10145 
10144 

10148 

000758 
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1 1 R912000 
AmerfEan Colloid Cetw WY 
Noe Garda 

Loveil WY 8243 1 
BOL 80080282 PO OR1 529803 

PO e w 2 s  

Ret 

This is to certify that Product 82TW , a woven polypropylms geotextile produced 
oy synmetrc Inaustrles, will meet the fobwlng ceRffiable ~ l n h u m  average values when tested in 
accordance with the proper A!3M teOt methods. A mlnlmum average roll value is calculated as tne 
mean mjnus two standard deviations, yielding a 97.5 percecrt confidence level. 

m a l  P m n e a  
Msss Per Unn Area 

Thikkness 

Tensile (Gnb 

Uangatlon 

Trapezoidal tear 
MuIIM Rum 
Punctum Strrngth 

AOS 

PetmfWt 
Pemsaoilii - 
Wakr ffow Rate 
W&IstancH 

MARV 
3.20 

16 

133 X 135 

(5 X 15 

45 X 45 

265 

70 

40 

Q.08 
0.004 

6 

90 

SI unns 
(108.40) 

(0.4064 

W O . 7 5  X (600.75) 

(200.28 x (20o.z~) 

(ie26.9 

(511 5) 

0.425 

(244 4 

Pattl Weaver 
Technical Manager 
G m t h e t t c e  Producb Division , 

000761 
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Bill Of Lading # 80080282 

Product : 
8371454 
5371455 
8374955 
83.771- 
8378895 
8378896 
s.37-97 
8379720 
8379724 
8381 505 
8381507 
8388278 
8388664 

. 838R692 

8389508 
8390041 
yo392745 
8392812 
8394372 
8394740 . 
8395039 
8395042 
8395290 

8388693 

- 
82TEX 

158 X 160 
152 X 154 
148 X 163 
156 X 146 
145 X 156 
159 X 164 

148 X 148 
149 X 154 
165 X 1m 
131 X 158 
161 X 157 
149 X 143 
163 X 161 
157 X 159 
144 x 151 
155 X 147 
161 f 13'5 
161 X 166 
148 X 147 
167 X 157 
152 X 150 
148 X 150 
148 x 151 

155 166 

ASTM D-3786 ASTM 0-5261 
M U L W  BURST MASSIUNIT AREA 

PSI Oz/SQ YARD - -.- -----*-- - 
373 
352 
363 
377 
353 
367 
360 
337 
353 
3 60 
352 
360 
333 
343 
330 
353 
343 
357 
390 
333 
33 / 
31 5 
347 
350 

3.7 
3.5 
3.8 
3.7 
3.5 
3.7 
3.7 
3.6 
3.7 
3.7 
3.6 
3.6 
3 4  
3.6 
3.5 
3.5 
3 :7 
3.7 
3.6 
3.4 
3.4 
3.4 
3.6 
3.7 

000762 
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NON=WOVEN GEOTEXTDLE . 
MANUFACTURER'S CERTIFICATION 

c 

000763 



Manufacturer: 

@ PRODUCTION 
FACILITY: 

CONTACT: 

BRANDNAME: 

TECHNICAL DATA SHEET 

ORIGIN DLYFORMATION 

NON-WOVEN GEOTEXTILE 

Synthetic Industries Inc. 

Synthetic Industries 
4019 Industry Drive 
Chattanooga, TN. 37416 

Sid Weiser 

Geotex 650 

060764 
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29 October 2001 

I91 03 Gundle Rood 
Houston, Texas 77073 
400-435-2004 
281-4a.w 
For 281.8756010 

Randy Ector 
Fluor Fernald, Inc. 
P. 0. Box 538704 
Cincinnati, Ohio 452534704 

RE: REQUEST FOR APPROVAL OF GSE HD TEXTURED FOR FLUOR FERNALD, INC. 

Dear Mr. Ector, 

GSE is requesting approval of GSE HD Textured in lieu of GSE HyperFnctionflex for the above 
referenced project. We are currently performing extended maintenance on the extrusion line that 
produces maten'al for the Frictionflex process. As such, we will not have this material available 
until late winter or spring at the earliest. In order to meet the proposed delivery schedule we are 
requesting GSE HD Textured be used for this project. The GSE HD Textured will have a 
minimum thickness of 276 mils, and 500 minimum hours on the notched constant tensile load test 
per the specification requirements. The material will meet all other project specifications. The 
switch to GSE HD Textured will not affect the unit cost. If you have any questions or require 
anything further, please let me know. 

Sincerely, 
. . .  

Nathan Ivy 

xc: Chuck VanArsdale e 
For emionmetub/ lining & . . . the w d  comes ba GSE.@ 

A tundle/Sll Environmcnlol, Inc. Company 

mww.gsewotid.com 

(bOQ770 
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I :  @ $(€I - Minor Comment - Incorporato anb Roautnnh 

GSE Lining Technology, Inc. 

29 October 2001 

4 9 4 1  

N 

Fluor Fernd.4 Inc. 
P.O. Box 538704 
Cincinnati, OH 45253-8704 

Attn: Randy Ector, MS44-04 

RE: Confirmation of Material 
GSE Project Number 505905 

This letter is to inform you that GSE Lining Technology,'Inc. will provide geosynthetic 
materials that meet the delivery schedule for this project. 

Should you need more information or require M e r  assistance, please contact me at your 
convenience. GSE looks forward to another successfd project with you. 

Regards, 

- .  Robert Nantz 
Vice President of Domestic Sales 

cc: Sheri Sim-Cornell, GSE Lining Technology, Inc. 

0043772 
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GSE LINING TECHNOLOGY, INC. 

MANUFACTURmG CAPABILITIES 

The GSE manufacturing facilities, located in Houston, Texas, are 
equipped with seven HDPELLDPE capable sheet production lines and 
two HDPE geonet/geocomposite production lines. 

Both facilities operate two twelve-hour shifts daily. Each shift is M y  
staffed with Supervisor, Unit Operators, Quality Control and Maintenance 
personnel under the supervision of the Production Manager. 

Daily production capacity o 
square feet per day. 

Daily production capacity of geonetlgeocomposite is in excess of 400,000 
square feet per day. 

fhsers/ertimare/sampl- bWt&geap.doc I iU2001 

000773 
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GSE HD 
Smooth HDPE Geomembmne 
GSE HD i s  a high quality, high density polyethylene (HDPE) geomembrane produced from specially formulated, virgin 
polyethylene resin. This polyethylene resin is designed specifically for flexible geomembrane applications. It contains 
approximately 97.5% polyethylene, 2.5% carbon black and trace amounts of antioxidants and heat stabilizers; no other 
additives, fillers or extenders are used. GSE HD has outstanding chemical resistance, mechanical properties, environ- 
mental stress crack resistance, dimensional stability and thermal aging characteristics. GSE HD has excellent resistance 
to W radiation and is suitable for exposed conditions. 

Pmdurt Spec~cutions 

Thickness, mils (mm) ASTM D 5199 27 (0.69) 36 (0.91) 54 (1.4) 72 (1.8) 90 (2.3) 

Density, dun' ASTM D 1505 0.94 0.94 0.94 0.94 0.94 
Tensile Properties (each direction) ASTM D 638, Type IV 

Strength at Break, Win-width (N/mm) Dumbell, 2 iprn 122 (21) 162 (28) 243 (43) 324 (57) 405 (71) 

Strength at Yild, Ibhn-width Wmm) 63 (11) 84 (15) 130 (23) 173 (30) 216 08) 

Elongation at Break, % C.L. 2.0 in (51 mm) 700 700 700 700 700 

Elongation at Yield, % C.L. 1.3 in (33 mrn) 

ASTM D 1004 Tear Resistance, Ib (N) 
Puncture Resistance, Ib (N) ASTMD4833 . 

Carbon Black Content, % 

Cabon Black Dismion 

ASTM D 1603 

ASTM D 5596 

13 13 13 13 13 

21 (93) 28 (124) 42 (187) 56 (249) 70 (311) 

59 (263) 79 (352) 1 19 (530) 158 003) 198 (881 

2 .o 2.0 2.0 2.0 2.0 

+Note 1 +Note 1 +Note 1 +Note 1 tNote ' l  

hidmess, mils hm) ASTM D 5199 30 (0.75) 40 (1 .O) 60 (1.5) 80 (2.0) 100 (2.5) 

toll Len& (approximate), ft (m) 952 (290) 650 (1 98) 420 (1 28) 350 (1 07) 250 (76) 

.ow Temperature Brittleness, O F  (TI ASTM D 746, Cond. B <-lo7 ((-77) (-1 07 ((-77) (-107 (<-77) <-lo7 [<-77) <-107 (<-77) 

3xidative Induction lime, minutes ASTM D 3895, ZOO0 C; >loo >loo >loo >loo >loo 

Iirnensional Stability (each direction), % ASTM D 1204,100° C, 1 hr i 2  i 2  *2 
02 , l  atm 

IoTEs: 

Nata 1: Dispenim mtyopplia tonear spherical agglanedes. 9of  1 O v l e m  shall be Cdegay 1 or 2. N a m m  than 1 view horn ccdegay 3. 

BE HD is available in db appmxlmatdy 22.5 h (6.9 m) hde and weighing abaut 2,900 Ib (1,315 kgJ. 



, 
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GSE HD Textured 
Ti?xfured HDPE Geomembmne 
GSE HD Textured is the textured version of GSE HD. It is a high quality, high density polyethylene (HDPE) geomembrane 
with one or two coextruded, textured surfaces, and consisting of approximately 97.5% polyethylene, 2.5% carbon black 
and trace amounts of antioxidants and heat stabilizers; no other additives, fillers or extenders are used. The resin used 
is specially formulated, virgin polyethylene and is designed specifically for flexible geomernbrane applications. GSE HD 
Textured has excellent resistance to W radiation and is suitable for exposed conditions. This product allows projects 
with greater slopes to be designed since frictional characteristics are enhanced. 
Pmducr SpeCi f iC~*onS 

Strength at Yield, Ibhn-width (N/m) 

G.L. = 2.0 in (51 mm) 

Thickness, mils (mm) ASTM D 5994 30 (0.75) 40 (1 .O) 60 (1 .5) 80 (20) 
400(122) Roll Length (approximate), fi (m) 830 (2531 700 (213) 520 (1 58) 

L a w  Temperature Brittleness, O F  (“0 ASTM D 746, Cond. B <-lo7 (<-77) <-lo7 (<-77) <-lo7 (<-77) <-lo7 (<-77) 

Oxidative Induction Time, minutes ASTM D 3895, 20O0 C; 0 2 , l  a m  >lo0 >loo >loo >loo 

Dimensional Stability (each direction), % ASTM D 1204,l OOo C, 1 hr i 2  d tz G! 

wm. 
kNde1:  Dispersimanlyappiiestoneorspheriiagglaneroter OoflOviemrhallbeCategory1or2. NomaeLnlviewhomC&gciy3.  
SE HD T d  k mol& in rdlt q p d m a d y  225 h (6.9 m) wide and weighing aban 3,700 Ib (1,678 u. 
The cunbinotion of rtreu cauenhoAonr due to coextmion tdum gecmehy and the dl spedmen slze reds in large Vorlatim of test d k .  Therefore, these lenrfle 
~ropdies are minimum ay~mge values. 

NJde: N C T L f o r H D T e x h s m d I s c o n c E u d e d o n ~  smooth membrane samples. 

his bdmnol- is pwdd k mbraxr p”p”.s+and b nd msndedosa mpmn)y or-. GSE ofwms noM&ly In onnctim w6+ Ihe u1. d l h i s  bJmmtlon FIm- ched: w?h 

iSEandothermarkaused h ws6azrmadarewademarkssndsmvkemarks o! OSE Lhln~Tedmo!eq, Ins canstnolwhkh am m$st8!adIn the U S A  and Oma cammes 

- 

;SE br amur$, andord mhlmrm qudi asaumnw +m ond spicifkdbnr. 

!!&m Adp/paffic fienw/hUd8e East Represented by 

* ww 
SE IMq TeQlobsl, tnC GSE Uning Tednclogl Conpy Ltb GP bing ledaologl G d H  

Uum 19-40761420 
H o m b u r B k  

IDII~ 800.4355006  phone^ 66-5-9374091 

c 281-2308650 
281-4438564 Imc 661-934097 Fax 4947674233 

QPO8775 
A 6m&SU67- hc Camponv 

mrngreworldmm 
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GSE MANUFACTURING 

QUALITY ASSURANCE MANUAL 

For em fronniental lining solritions ... the n w l d  wiies to GSE.m ’ 000776 , 

MN 002 RlOlOllOl 
Copyighl Q 2MlOby GSE Lining Technology, tnc All rights reserved. 
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GSE Lining Technology, Inc. 
Manufacturing Quality Assurance 

Policies and Procedures 

This manual contains proprietary information belonging to GSE Lining Technology, Inc. This 
information is intended to provide a summary of standard quality procedures practiced by 
GSEs Manufacturing Quality Assurance Laboratories in Houston, Texas. These procedures 
apply to standard geomembrane and drainage materials only and do not explicitly address 
non-conforming materials. 

This manual replaces in .ts entirety and supersedes all earlier versions issued by GSE Lining 
Technology, Inc. We suggest you maintain contact with your GSE representative to confirm 
the validity of this version at future dates. 

GSE Lining Technology, Inc. reseives the right to change, modify, or discontinue the use of the 
policies and procedures described herein without notice or prior consent except as 
contractually obligated otherwise. 

. . . _ .  .. . . 

.. .. 

.. . . '  
a .  

. .  

MN 002 R1OX)lIOl 
Copyrisht Q 2000byGSE Lining Technology, Inc All rights reserved. 

i 
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1. GSE LINING TECHNOLOGY QUALITY MANIFEST 
GSE Lining Technology, Inc. is committed to providing the highest quality products and sewices to our 

customers. This requires a firm, total quality commitment from all individuals within our organization that we will 
only supply materials that meet or exceed the requirements and specifications of GSE and our customers. 

GSE's commitment to quality starts with the highest quality raw materials. The quality of incoming raw 
materials is controlled a t  the supplier level with a complete vendor evaluation program in place. This means 
purchasing only from suppliers who are ,committed to statistical process control thereby providing a consistent, 
high level of quality assurance of their products. 

a -  

11. 

manufacturing plant. Having a fully equipped, well staffed, dedicated laboratory at each of the manufacturing 
facilities allows GSE to maintain a high level of quality and upto-the-minute resutts on finished products. Each 
facility follows the s a m e  guidelines for evaluating the quality of GSE products and is capable of adapting to 
marketdriven requirements. 

OVERVIEW OF GSE MANUFACTURING Q U W  ASSURANCE 

GSE Lining Technology, lnc. has an  on-site Manufacturing Quality Assurance Laboratory a t  each 

A. . Objective 

manufacturing quality assurance (MQA) procedures necessary to insure consistent production of 
quality products supplied to the geosynthetic market. Note that at this time, these procedures are 
limited to polyethylene and polypropylene geomembranes and drainage products including geonets 
and geocomposites. 

. The objective.of the GSE Quality Assurance program is to define implementation of basic 

B. Scope 
In order to achieve GSE's stated purpose, a rigorous s e t  of minimum standards and an 

effective test program to assure compliance has been established. These procedures and 
requirements are frequently reviewed and adjusted to assure compliance with current market demands 
and/or predetermined project specifications. These procedures assure that raw materials and process 
parameters are controlled to provide products complying with GSE's predefined minimum 
characteristics. 

111. MANUFACTURING QUALITY ASSURANCE ORGANIZATION 
This organization consists of the Manufacturing Quality Assurance Laboratories as well as the 

manufacturing personnel. The combination of expertise and experience from these groups provides GSE with 
the proper tools to maintain the highest level of quality and customer service in the industry. 

The Quality Assurance Department at GSE is charged by the Pfesident to assure that only products 
meeting both GSE's and the customer's requirements are released for shipment. The Quality Assurance * 

personnel are directly responsible for monitoring testing and providing feedback to the manufacturing 
department to ensure the production of the specified product quality. Each member of the Quality Assurance 
team must participate in detailed training that includes factory exposure. 

N. STAFF AND SCHEDULING 

hours per day, 365 days per year. This minimizes the amount of potentially inferior product produced before a 
manufacturing problem is identified. 

The Quality Assurance Laboratories are staffed whenever manufacturing is occurring: this is usually 24 

V. PRODUCT lDENTIflCAllON AND DoCUMENlATlON 

A Roll Numbering 
Each roll of geomembrane, geonet and geocomposite is assigned a unique roll number. The 

Quality Assurance Laboratory maintains recdrds documenting the raw materials and resulting product 
qualdy information. 

800779 
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B. Approval Procedure 

Results for each tested roll of product is checked against both GSE and customer 
specifications for compliance. The Quality Assurance Laboratory approves those materials that meet 
both of these requirements for shipment. 

C. Non-Conformance 
Material that does not meet GSE minimum standards is given a roll number but is rejected 

and not placed into inventory. The material is identified as scrap and will not be utilized. 
Material that meets GSE minimum standards but does not meet a sticter customer 

specification is not allocated to that customer but is placed into inventory as GSE standard material. 

0. Documentation 

geomembrane, geonet and geocomposite products to include all relevant quality assurance 
information about the material(s). The geotextile components (not manufactured by GSE) of the 
drainage geocomposite materials are tracked throughout the manufacturing process. Therefore, 
”traceabilrty reports” are available. 

Individual Quality Assurance Certificates are generated and supplied for each roll of 

* VI. RECORDSREl’ENTION 
GSE maintains reports and/or samples for products produced and sold. Records and/or samples are 

MATERIAL ITEM YEARS 
maintained according to GSE’s standard retention policy according to the item. 

Raw materials Resin Supplier Test Reports and Certifications 22 
GSE Resin Test Reports 22 
Resin Sample Retain (Archive) 22 

Geomembrane, geonet and Raw Test Data (in computer database) 25 
geocomposite Quality Control Certificates 25 

15 Sample Retain (approximately one square foot) 

VI!. TESTING CAPABILMES 
GSE maintains high capacity, state-of-the-art laboratory equipment suitable for performing the 

procedures listed in Appendices A-D. GSE‘s Houston laboratories are accredited by the GACLAP program. 
GSEs quality assurance laboratories, as part of GSEs Product Division, also hold certification to IS0 9001. 
The appropriate certificates are maintained for review upon request by authorized parties. 

A Routine Testing 
Through careful investigation, GSE has dgveloped astrict and thorough Quality Assurance 

program that exceeds the vast majority of customer specifications induding GRI GM13, “Test 
Properties, Testing Frequency and Recommended Warranty for High Density polyethylene (HDPE) 
Smooth and Textured Geomembranes” and GRI GM17 “Test Properties, Testing Frequency and 
Recommended Wananty for Linear Low Density Polyethylene (LLDPE) Smooth and Textured 
Geomembranes”. The testing program covers raw materials (see Appendbc A) and finished goods (see 
Appendix B 8 D) and is adhered to at all GSE laboratories. The laboratory equipment used by GSE 
represents the most modem equipment available and meets or exceeds the requirements of all the - 

test standards used. 

. 

- 

B. . Other Testing Capabilities 
In addition to routine testing, GSE laboratories are equipped to perfom a wide variety of other 

tests as required for unusual requests or product development Further, atthough the GSE Quality 
Assurance Laboratories are fully equipped and capable to perform most routinely specified tests in the 
industry, there are some tests that are more economically performed by a dedicated testing faality. 
GSE believes requirements for such testing should be carefully considered and defined in terms of 
specific design requirements if they are found to be necessary. 

000780 
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VIII. MATERIAL QUALIWASSURANCE 

GSE Lining Technology, Inc. has established strict specifications for all raw materials and finished 
products. Test results must fall within the acceptable limits of GSE and customer specifications. 

A Raw Material 

manufacture of geomembrane and geonet products. Natural resin is the base material (most 
commonly polyethylene) that is used to make a geomembrane or geonet It contains stabilizers to 
prevent degradation from occurring before and after extrusion. "Masterbatch" is the term referring to 
the concentrated carbon black material used with the natural resin to produce the finished product. 
The natural resin and masterbatch are blended at the appropriate ratio at the manufacturing stage. 
The masterbatch can contain other additivss depending upon the geomembrane or geonet product to 
be produced. GSE verifies the properties of each lot of raw materials prior to their utilization. 

When natural resin is received, samples are taken and subjected to the tests outlined in 
Appendix A All test data are entered into the computer database and checked for accuracy, 
consistency and compliance with GSE specifications. The material is not accepted unless all standard 
test requirements are met and the GSE test values meet the requirements set forth in the raw material 
specifications. 

Copies of the suppliets certificate of analysis (COA) for each lot of resin utilized in the 
production of the materials supplied to a specific project are supplied as standard documentation. In 
addition, the GSE test results for each lot of resin is provided in a separate report 

Masterbatch (carbon black concentrate) is normally received in rail car lots. If resin is received 
by other transport and/or in other quantities, an equivalent suitable sampling procedure is provided (Le. 
not less than one sample per shipment or one sample for each 50,000 Ib., 23,000 kg) 

GSE primarily uses two types of raw materials, hatural resin" and 'masterbatch" in the 

. 

6. Geomembrane Products 

products. The geomembrane product line can be broken into two primary categories: smooth and 
textured with two types of textured products. Tables containing GSE minimum properties and tes: 
frequencies for all GSE geomembrane products indtding specialty products such as GSE White 
(light-reflective geomembrane) and GSE Conductive (field spark-testable geomembrane) are in 
Appendix B. 

GSE has implemented a strict and thorough Quality Assurance program for all geomembrane 

1. On-Line Manufacturing Quality Assurance 
The Quality Assurance program for finished product begins during the manufacturing 

process. Each manufacturing line is equipped with state-of-the-art monitoring devices that 
provide feedback on the physical quality of the materials being produced. Each geomerhbrane 
production line is equipped with both a thickness gage and spark-testing device. 

a) 73ickness Measurement 
As geomembrane is being produced, thickness readings amtaken 

continuously over the length and width of the roll. These data are used to establish 
the minimum, maximum and average thickness values for each roll and are verified 
by thickness testing upon sampling of the finished goods. 

b) Spark Testing 

This apparatus provides immediate notification of holes in the finished product tf a 
hole is detected, an alarm is triggered and the hole is identified. Rolls containing 
holes are rejected from standard product inventory. 

- _ _  _ _  

An electrical spark detector is in place on each manufacturing sheet line. 

2 Smooth Geommbmne kfatedals 
Smooth geornembrane products available indude high density, linear low density 

polyethylene and polypropylene materials with 2-3% carbon black Specialty materials include 
light-reflective and electrically conductive geomembranes. 

800781 
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a) Sampling 
Every roll of geomembrane is sampled for QA testing. M approximate one- 

foot by roll width sample is cut for Quality Assurance testing as each roll is 
completed. Specimens for testing are taken from two of five predetermined positions 
across the Width of the roll. The five specimen positions are defined as a constantly 
repeating set of locations determined by the roll number. This enables the position 
from which any speamen was taken to be determined for Mure reference. 
Specimens for testing the machine direction are cut from one test sample and 
transverse direction specimens cut from the other. A 'retain" or archive sample 
approximately 12 x 12 inch (30 x 30 cm) in size taken from the corresponding 
transverse direction position from the laboratory sample. The retain is labeled and 
kept for future reference (see Section VI). 

b) Evaluation of Results 
All data are entered into a computer database for calculation and 

comparison to GSE and customer-specific specifications. If materials do not meet 
GSE minimums and/or the customer specifications, the manufacturing personnel are 
immediately notified in order for the appropriate adjustments to be made. Only 
produds meeting GSE minimums and customer specifications will be approved for 
shipment. 

c) Reporting 

Report (RTDR). This report identifies the standards on which the GSE approval is 
based along with the actual test results demonstrated by the material. QA personnel 
then review each repoh 

Every roll of material has a qualii assurance roll certificate or Roll Test Data 

3. coextruded TexturedGeomembranes 
This type of textured geomembrane is produced utilizing a round die with coextrusion 

technology. The texture is produced in a process in which one or two of the outer layers of a 
three-layer extrusion are Mended with nitrogen gas. Nitrogen bubbles form in the motten r2sin 
and escape upon exiting the die, creating a rough, textured surface. Regular, light-reflective 
and conductive geomembranes are available with coextruded texturing. 

Sampling, evaluation of results and reporting practices are the same as for smooth 
geomembranes. 

4. FrictionHd (Spay-On) Textured Geomembanes . 
. 

FrictionFlex process is a secondary texturing process in which molten polyethylene is 
sprayed onto one or both sides of a smooth geomembrane creating a textured surface. 
The smooth geomembrane used is tested according to standard GSE QA. procedures 
prior to being textured. Once the material is textured, the roll is tested again. 

This type of textured geomembrane is produced in a 2-step process. The 

C. Geonet Products . 

containing GSE properties and test frequencies for all GSE geonet and geocomposite products are 
located in Appendix D. 

- 
Geonet drainage products with biplanar or triplaner geometry are produced. Tables 

1. Sampling 

produced. An archive sample is cut from each tested roll. This sample is taken from a 
random location then it is labeled and stored for future reference (see Section VI). 

A one-foot by roll width sample is cut for Quality Assurance testing from every fifth roll 

2 Evaluation of Results 

established order specifications. If materials do not meet the required GSE standards andor 
All data are entered into a computer database for calculation and comparison to 

000782 
4 MN 002 RlOrOllO 

Copyright 0 2000 by GSE Lining Technology, Inc Ai rights reservec 



e 
- 4 9 4 1  

the customer specifications the manufacturing personnel are immediately notified in order for 
the appropriate adjustments to be made. Only products meeting GSE standards and customer 
specifications will be approved for shipment. 

3. Reporting 

report identifies the standards on which the GSE approval is based along with the actual test 
results demonstrated by the material. QA personnel review each report. 

A Quality Assurance Certificate is issued for every tested roll of finished product. This 

D. Geocomposite Products 

product is manufactured by heat bonding a geotextile to one or both sides of a geonet product. 
Sampling, evaluation of results and reporting practices are the same a s  for geonet products (Section 
B. above). 

Geocomposite products are produced with a geonet and a nonwoven geotextile(s). llis 

E. Third Party Conformance Sampling 
Some specifications require independent Quality Assurance and/or conformance testing. GSE 

can provide assistance with the sampling of products by arranging for the conformance samples to be 
taken during production. By taking samples during production tather than on site, the customer can be 
assured that the samples are dean and available for conformance testing in a timely manner. 

GSE encourages customers to audit GSE manufacturing and manufacturing quality assurance 
operations and/or to collect samples and conduct independent conformance testing prior to shipment 
of materials. 

.. . 
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APPENDIX A 

TEST FREQUENCIES AND MINIMUM 
PROPERTIES 

FOR 
GSE RAW MATERIALS 

000784 
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APPENDIX \ B 

TEST FREQUENCIES AND MINIMUM 
PROPERTIES 

FOR 
.GSE GEOMEMBRANE PRODUCTS 

8 MN OM R010/01/01 
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APPENDIX C 

MINIMUM WELD PROPERTIES 
FOR 

GSE GEOMEMBRANE PRODUCTS 

20 
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APPENDIX D 

TEST FREQUENCIES AND MINIMUM 
PROPERTIES 

FOR 

PRODUCTS 
GSE GEONET AND GEOCOMPOSITE 
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6SE WORLDWIDE LOCATIONS a 
Corporate Headquarters 
Gunde/SLT Environmental, Inc . 
19103 Gundle Road 
Houston, TX 77073 
Phone: 28 1 4 3  -8 5 64 
800-435-2008 

Fax: 281-230-8650 

i4merilsas 
GSE baing Ted~nology, Inc 
19103 Gundle Road 
Houston, TX 77073 
Phone: 28143-8564 
800-435-2008 

Fax: 281-230-8650 
GSE Installation Services 
19103 Gundle Road 
Houston, TX 77073 
Phone: 28 143-8564 
800-435-2008 

Fax: 281-230-6783 

Euroge/Africa 
GSE lining T h o l o g y  
37 Regal Drive 
Soham NR Ely, Ca 
United Kingdom 

Ltd 

.mbs CB7 5BE 

Phone: 44- 1353-6246 77 
F a :  44-1353-624922 

GSE W a g  Technology GMBH 
Buxtehuder Sttasse 112 
D-21037 Hambug 
GerIllaIly 
Phone: 49-40767420 
Fax: 49-40-7674233 

GSE Gulf FZE 
RO. Box 61271 
Jebel Ali Free Zone 
Dubai, U.A.E. 
Phone: 9714-814505 
Fa: 971-4-814507 

GSE Custom Plastic 
Fabrications 
19103 Gundle Road 8th Area 
Houston, TX 77073 

8 00-435-2008 Phone: 202-670-0474 

Hyma/GSE L i n i i  Thdogy Co. 
81 Moustafa El Hahhas Street 

Nasr City, Cairo 
Phone: 28143-8564 Egypt 

Fax: 281-230-8616 F a :  202-670-0578 

. .  . 

GSE lining Technology, Inc. 
A Gundle/!XT Environmenrai, Inc. Company 

AsiaPacific 
GSE Lbring led~~ofosy Company. 
U S A  Tower 555,26th Flr 
Phaholyothin Road, Ladyac 
Chatuchak 
Bangkok 10900 
Thailand 
Phone: 66-2-93 7-009 1 
Fax: 66-2-937-0097 

080803 

www.gseworld.com 
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GSE Lining Technology, Inc. 
Reference List 

Job Name: Mineral Ridge 
Location: Silver Peak, NV 
Owner: Mineral Ridge 
GC: Don Short 

L1223 

Installation: 60 LDPE Textured 900,000 sq. ft. 

Completed: May 1997 

Job Name: LaidlawRoxannaLF 01078 
Location: Roxanna,E 
Owner: Laidlaw 
Engineer: Golder 

Instal la tion : 60 HDPE Tex-red 
40 HDPE Textured . 250,000 ~ q .  ft. 

300,000 sq. ft. . 

Completed: . May.1997 

Job Name: FrontRangeCellII . K1198 
Location: Erie, CO 
Owner: USA Waste of Colorado 

a Ames Construction 

Installation: HDPE Textured 800,000 sq. R 

Completed: April 1997 

Job Name: Accomadc County LF (376 
Location: Accomadc Co., VA 
Owner: Accomack Co. 
Gc: HE Sargent 

Instail ation : HDPE Textured 900,Ooo sq. ft. 
Claymm 450,000 sq. R 

Completed: April 1997 

Job Name: 
Location: Burley, CO 
Owner: crollin Scott 

Pegasus Pine Black Mine J1184 
r 

- . -  

Installation: 40 mil HDPE 80,000 sq. A. 

4 9 4 1  
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Completed: March 1997 
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Job Name: Acmarhdfill Cell 2 
Location: Birmingham, AL 
Owner: Acmar Landfill 
Engineer. CQA Services 

E1122 

Installation: 60 mil HDPE 421,000 sq. A. 
&textile 231,000 sq. R 
60 mil HDPE Textured 66,ooo sq. R 

. Completed: February 1997 

Job Name: Riverwood International HI 1.96 
Location: West Monroe, LA 
Owner: Riverwood International 
Engineer: Maxim 
GC: Heber Costello 

. Installation: 60 mil HDPE 2,090,000 sq. ft 

Completed: January 1997 

0 01042 Job Name: BFIGulfWest 
Location: Anahuac, Tx 
Owner: BFI 
Engineer. Golder 
GC: Addicks 

Installation: 60 mil HDPE , 15.4,4,ooosq. R 
60 mil HDPE Textured 88,000 sq. A. 

Completed: December 1996 

Job Name: BFI Benson Valley 01054 
Location: F W o r t , K Y  
Owner: BFI 
Engineer: KeVirOnS 

- 

Installation: Geocomposite 511,000 sq. R 
48 1,000 sq. A. 40 mil LDPE Textured 

Completed: November 1996 

2 
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Job Name: BFISinton 
Location:. Sinton, TX 
Owner: BFI 
Engineer: Golder 
Gc: Addicks 

Installation: 60 mil HDPE 

Completed: November 19% 

H1203 

262,000 sq. ft 

Job Name: 
Location: 
Owner: 

SanLUiScanal 
Los Banos, CA 
San Luis Water District 

L1248 

Installation: 40 mil HDPE Textured 1,763,000 sq. R 

Completed: November 1996 
~~ 

Job Name: Prince George (21113 

Engineer: EA Engineering 
GC: Cherry Hill 

Location: upper Marbro, MD 

Installation: Geotextile 1,500,000 sq. R 
60 mil HDPE 783,000 sq. R 
GeoNet 130,000 sq. f&. 

Completed: . November 1996 

Job Name: BFI North Shelby D1108 
Location: Millington, TN 
Owner: BFI 
Engineer: STS - _. _ .  . - - _ _  - 

Installation: 6OmilHDPE 172,000 sq. R 
172,000 sq. ft. 60 mil HDPE Textured 

Completed: November 19% 

3 
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Job Name: BFI Middlepoint 
Location: Murfireesboro, TN 
Owner: BFI 

01026 

Installation: 60 mil HOPE Textured 746,000 4. A. 
60 mil HOPE 59,000 sq. R 
Geocomposite 24,000 4. R 

Completed: November 1996 

JobName: . . 

Location: 
GC: 

CressonPhaseII 
Victor, CO 
Ames Construction 

K1131 

Installation: 80 mil LDPE Textured 3,260,000 sq. ft. 
100 mil LDPE 
100 mil LDPE Textured 

640,000 sq. A. 
640,000 4. A. 

Completed: November 1996 

JobName: . . KennecottPond K1196 
Location: Salt Lake City, UT 
Owner: K e n n e C O t t  
Gc: W.W. Clyde 

Installation: 80 mil HDPE White 5,000 sq. ft. 

Completed: November 1996 

Job Name: 
Location: 
Owner: 

Installation: 
. .  

Completed: 

Kennecott Repository 
Salt Lake City, UT 
Kennecott 

Geonet 
80 mil HDPE Conductive 
60 mil HDPE Conductive 
Geotextile 
6OmilHDPE - 

GundFlow 
60 mil HDPE Textured 
80 mil HDPE Textured 
Geocomposite 
GCL 
80 mil HDPE 

November 1996 

K1163 

1,455,000 sq. R 
1,369,000 4. A. 
1,290,000 sq. A. 

144,000 4. A. 
79,000 sq. A. .. 

73,000 sq. ft 
50,000 4. A. 
50,OOO sq. R 
46,000 sq. A. 
14,000 sq. A. 
8,700 4. A. 

. .  

000808 
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. Job Name: McCainFoods 
Location: Othello, WA 
Owner: McCainFoods 
Engineer: JUB 

J1054 

Installation: 60 mil HDPE 3,250,000 sq. R 

Completed: November 1996 

Job Name: cowlitz co 
Location: Kelso, WA 
GC: DelHur Industries 

Jll49 

Installation: 60 mil HDPE White 371,000 sq. R 
60 mil HDPE White Textured 61,000 sq. A. 
60 mil HDPE 13,000 sq. R 

Completed: November 1996 

Job Name: Round Mountain L1211 
Location: Round Mountain, NV 
Engineer: ICF Kaiser 
GC: . h e s  Construction 

Installation: 60 mil HDPE 
60 mil HDPE Textmd 
Geotextile 

Completed: October 19% 

I1,700,000 sq. R 
1,500,000 sq. R 

91,000 sq. R 

Job Name: TS Ranch Dam & Channel L1252 
Location: CarWNv 
Owner: Banick Goldstrike 

~_.  _. .. ~ .. . . - . . .. ..~... ..- . - .  .- ... - . . - - . _ _  -. ~ .- 

Installation: 60 mil HDPE 
Geotextile 

Completed: October 1996 

1,500,000 sq. R 
246,000 sq. ft. 

5 
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Job Name: Umetco Minerals 

Owner: Umetco Minerals 
GC: Umetco Minerals 

Location: raspera wy 

Installation: 60 mil HDPE 
Geonet . 

Geotext.de 

K1180 

1,650,000 sq. ft. 
821,000 sq. R 

19,000sq.R . 

Completed: October 1996 

Job Name: BFI Golden Triangle 01036 
Location: Bellmont, TX 
Owner: BFI 
Engineer: Golder 
Gc: Addicks 

Installation: . 60 mil HDPE 420,000 sq. ft. 
32,000 sq. ft. 60 mil HDPE Textured 

Completed: October 19% 

Job Name: Cortez Pipeline L1209 
Location: cressent valley, Nv 
GC: Ames Construction 

Installation: 60 mil HDPE Textured 5,800,000 sq. A. 
60 mil HDPE 4,000,000 sq. A. 
Geotextile 329,000 sq. ft 

Completed: October 1996 

Job Name: Jefferson County Landfill 
Location: 
GC: 

J&erson, AL 
BEUAUwaste 

_ _  

E418 

.- . 

Installation: 60 mil HDPE 1,512,000 sq. ft 

Completed October 19% 

6 080810 
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Job Name: Port Washington 
Location: Port Washington, NY 
Gc: BRCO 

A339 

Installation: 60 mil HDPE Textured 1,100,000 sq. R 
60 mil HDPE 

Completed: October 1996 

682,000 sq. ft. 

Job Name: Dallas MccommaS Landfill HI174 
Location: Danas.= 
Gc: . Association Remediation services 

Installation: Geotextile 1,o0o,o0O sq. R 
60 mil HDPE 
60 mil HDPE Textured . 

750,000 sq. R 
265,000 sq. R 

Completed: October 1996 

Job Name: BFI Blue Ridge H1205 
Location: HOUS~OII, TX 
Owner: BFI 
Engineer: Golder 
Gc: Addicks 

0 

Installation: 60 mil HDPE 600,000 sq. R 
60 mil HDPE Textured 116,000 sq. R 

Completed: October 19% 

Job Name: GE 
Location: Burtville, Ac 
Owner: GE 

41093 

Installation: 100 mil HDPE Conductive 38,000 sq. ft. 
.&net 38,000 sq. A. 

Completed: September 1996 

- 

7 
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Job Name: Sunshine Canyon 
Location: Sylmar, CA 
Owner: BH 

L1193 

Installation: Geotextile 46,000 sq. ft. 
60 mil HDPE Textured 25,000 sq. R 
GCL 25,000 sq. R 

. Geonet 25,000 sq. R 
60 mil HDPE Double Textured 22,000 sq. R 
30 mil HDPE 13,000 sq. R 

Completed: September I996 

Job Name: Barney's Canyon BCS K1116 
Location: Bingham Canyon, UT 
GC: W.W. Clyde Construction 

Installation: 60 mil HOPE _. l773O,O0O sq. ft 

Completed September 1996 

Job Name: BFI-Chateau Fresno 0 103 5 
Location: Fresno, CA 
Owner: BFI 
Engineer: Vector 

Installation: 40 mil HDPE 2,000,000 sq. A. 
40 mil HDPE Textured 1,500,000 sq. R 

Completed: ' September 1996 

Installation: 60 mil HDPE Textured 368,000 sq. R 
Geocomposite 36 1,000 sq. R 
60 mil HDPE 23,000 sq. R 

Completed: September 19% 

8 
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Job Name: Coeur Rochester Fad L1142 
Location: LoveLock,NV 
GC: AMIConstruction 

Installation: 80 mil HDPE Te,utured 2,377,000 sq. R 

Completed: September 1996 

Job Name: Empire Landfill, Pad 9 B1098 

Owner: Empire Lana11 
. Location: . ScrantoqPA 

Installation: 100 mil HDPE Textured 1,300,000 sq. R 

Completed: September 1996 

Job Name: Lyondell Brine Pit 
Location: M& Bellevieu, TX 
Owner: Lyondell 

Installation: 40 mil HDPE 
Geottxtile 
60 milHDPE ' 
Geonet 

61276 

22,000 sq. R 
18,000 sq. ft 
15,000 sq. A. 
15,000 sq. R 

Completed: . August 1996 

Job Name: ReserveEnvironmental 
Location: Ash!abda,OH 
Owner: Reserve Environmental 

C1081 

Installation: Geotextile 610,000 sq. R 
156,000 sq. R 

149,000 sq. R 

60 mil HDPE Textured 
Geonet 156,000 sq. 
60 mil HDPE 

- 

4 9 4 1  

Completed: August 19% 

9 
000813 
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Job Name: SanihUICitizen's Disposal F1126 
Location: Grand Block, MI 
Owner: Sanifill 
Engineer: NTH 

Installation: 60 mil HDPE 
Geotextile 
Geonet 
Geocomposite 
60 mil HDPE 

Completed: August 1996 

615,000 sq. R 

605,000 sq. ft. 
15,000 sq. R 
15,000 sq. R 

612,000 sq. R. 

Job Name: Webster Parish Landfill HI173 
Location: Minden, LA 
Gc: Plaquemine Contractors 

Installation: Geocxmposite 
60 mil HDPE 
60 mil HDPE Textured 

Completed: 'August1996 

4oo;Ooo sq. R 
220,000 sq. R 
140,000 sq. R 

Job Name: Al Turi A1096 
Location: GosherzNy 
Owner: Al Turi 
Engineer: Emcon 

Installation: 60 mil HDPE Texhued 261,000 sq. R 
Geocomposite 261,000 sq. R 

Completed: August 1996 

Job Name: BFISunsetFarms HI204 
Location: Travis County, TX 
Owner: BFI 
Engineer: -- --GCAiief - -  . 
GC: Addicks 

.. . .. . .. ~ . . . . . . . - . . . . . - . -. . . . . - ._ -. . . - .- ~ -. 

Installation: 60 mil HDPE 575,000 sq. R 
60milHDPETextured . 79,000 sq. R 

Completed: August 1996 

000814 
10 
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Job Name: LaRoche 21192 
Location: Belvidere, NJ 
Owner: LaRoche 

Installation: 80 mil HDPE Conductive 44,000 sq. R 
Textured 

Completed: August 1996 

Job Name: Groose Creek J1130 

Gc: Ledcon Industries Construction 
Location: Stanley, ID 

Installation: 6omilLLD 1,250,000 sq. ft. 
Geotextile 291,000 sq. R 
Bentomat ' 80,000 sq. R 

Completed: July 1996 

Job Name: Fort Howard Paper F1097 
Location: Green Bar, WI 
Owner: Fort Howard Paper Company 

Installation: 40 mil LDPE 807,000 sq. R 
60,000 sq. ft 40 mil LDPE Textured 

Completed: July 1996 

Job Name: Franklin Expansion Phase II A1057 
h a t i o n :  Tilt04 NH 
Owner: Town of Franklin 
GC: Pike Industries 

Completed: July 1996 

11 
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Job Name: Cortez Gold Acres 
Location: Cresscent Vale, NV 
Gc: Copeland Construction 

L1213 

Installation: 60 mil HDPE 717,000 sq. R 
41,000 sq. R 80 mil HDPE 

Completed: July 1996 

Job Name: Chesapeake Paper Company C1117 
Location: Roanoke, VA 
Owner: Black & Veatch 
Gc: W e  Contracting, Inc. 

Installation: Geotextile 1,167,OOO sq. A. . 
60 mil HDPE 
60 mil HDPE Textured 

268,000 sq. ft. 
122,000 sq. ft. 

Completed: July 1996 

Job Name: 
Location: 
Owner: 
Engineer: 
Gc: . 

Installation: 

Completed 

Pit Area Clbsure 
Brattleboro, VT 
Windham Solid Waste 
Windham Solid Waste 
HE. Sargent 

40 mil LDPE 
Geocomposite 

June 1996 

A1117 

458,000 sq. ft. 
411,'OOO sq. R 

\ 

Installation: 80 mil HOPE Textured 2,500 sq. fL 
Geonet . 750 sq. ft 

Completed: June 19% 

00083.6 
12 
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Job Name: Cyprus Bagdad 
Location: Bagdad,AZ . 
Gc: Ames Construction 

K1153 

Installation: 80 mil HDPE Textured 375,000 sq. A. 
57,000 sq. R 60 mil HDPE 

Completed: . May1996 

Job Name: Botetowt County Lanfill Cell2 C1146 
Location: Troutville, VA 
Owner: Botetourt County 
GC: counts & Dobyns 

Installation: GeotextiIe . 189,000 sq. R 
. 60milHDPETextured 189,000 sq..R 

Completed: May 1996. ' 

Job Name: SaltRiverLanc€6il 
Location: Scottsdale, Az 
Owner: Rich Allen 

K1148 

Installation: 60 mil HDPE 250,Ooo sq. ft? 

Geocomposite 240,000 sq. A. 
60 mil HDPE Textured 250,000 sq. A. 

Completed: April 1996 

Job Name: Huntsnanchemical 
Location: Belpre, OH 
Owner: Huntsman Chemcal 

Installation: 60 mil HDPE 

completed: April 1996 

21158 

- 

64,OOo sq. R' 

000817 
13 
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Job Name: Palm City Landfill 
Location: Palm City, FL 
Owner: Martin County 
Engineer. Hazen & Sawyer 
GC: Hewitt Contracting 

P7681 

Installation: 60 milHDPE 969,000 sq. ft 
HyperNet 450,000 sq. ft 
GCL 28,000 sq. R 

Completed: March 19% 

Job Name: MilaMar L1177 
Location: San Diego, CA 
Owner: City of San Diego 
G€: Rasmussen 

Installation: 80 mil HDPE Textured 110,Ooo sq. ft 
Geotextile 30,000 sq. A. 

Completed: March 1996 

Job Name: City of Harlingen . HI 176 
Location: Harhgen, TX 
Owner: City of Harlingen 

Installation: Geocomposite 180,000 sq. ft 
143,000 sq. R 
24,000 sq. A. 

60 mil HDPE 
60 mil HDPE Textured 

Completed: March 1996 

Job Name: upper sw Arkansas Landfill H1 I52 
- Location: Nashville, AR 
Owner: Upper SW Arkansas Landfill 

Installation: 60 mil HDPE 14,000 sq. ft 

Completed: February 1996 

14 
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Job Name: North star Steel 71038 

Engineer: Pat McMarrara 
Location: KingmarSAz 

Installation: 60 mil HDPE 

Completed: January 1996 

163,000 sq. ft. 

Job Name: Channelview Brine Pit . HI162 
Location: Mt. Bellevieu, TX 
Owner: Lyondell Petrochemical 

Installation: 40 mil HDPE 89,000 sq. R 
60 mil’HDPE 89,000 sq. R 
Geone t 89,000 sq. R 

Completed: December 1995 

Job Name: Golden Sunlight J1083 
Location: Jderson, h4T 
Owner. Golden Sunlight Mine 

Installation: 60 mil HDPE 1,292,000 sq. A. 
60 mii HDPE Textured 9,Ooo sq. f& 

Completed: December 1995 

000819 
15 
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19103 Gundle Road 
Houston. Texas 77’073 

29 OCTOBER 2001 

Fluor Fernald, Inc. 
Attn: ECDC, MS52-7, Project 201 02 
P.O. Box 538704 
Cincinnati, Ohio 45253-8704 

RE: 80 mil HD Textured Material Properties 
GSE Project No. 505905 

CERTIFICATION 

The undersigned, being qualified and authorized to do so, hereby certifies that standard GSE 80 
mil average HD Texturedm HDPE geomembrane will meet or exceed the following specified 
property values: 

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. 

Sincerely, 

John David Griffin 
GSE Technical Supervisor 

cc: Shexi Sim-Connell, GSE Lining Technology, Inc. 

000821 
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Houston Chemical Compkx 
P.O. 8ax 792, Pasadena, Tx 77501 

August . 2 8 ,  2001 

PSN# 2 0 4 1 2 - 0 1  

FAX: 281-230-2510  

. .  

4 9 4 1  

GSE Lining Technology, Inc. 
19103  Gundle Road 
Houston, TX 77073 

Don Bohac 

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

* Reg; U.S. Pat. Off. 
. .  cc: QA-File-RC . 

I 

. .  

. Type: K306 ' 

Lot Number: . 8210918 . .  

P.O. Number: 
Date Shipped: 
Package: , ' . 

want i t'y : 
RLMI Flow Rate,ASTM D1238:&.2 GI: MIN >. 
D e n s i t y ,  ASTM D1505: .936 G/CC . . 

. . .. 08 /28 /01  
PSPX 9166  . .  

Q V .  
9600  

. b d  rn 21.6\r9 
. .  

. .  ... . ' , p I 4 \ - c L  t- C L u i  . .  

Paul S. Newbold: . WY'*Lb.. C L Q P -  0,3=+q3 
Sr. Certification Systems Specialist' 

-For COA questions cill.Carol Meza, 7 1 3 - 4 7 5 - 3 6 2 5  -4s 

_ _  . 

. .  

. .  

_-- 

. .  

. .  

000822 
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4 Vanarsdale, Chuck 

From: 
Sent: 
TO: 
cc: 
Subject: 

JD Griffin ~griffin@gseworld.com] 
Friday, November 16,2001 10:25 AM 
'Chuck.Vanaisdale@femald.gov' 
Nathan Ivy; James Gussman 
Submittal No. 201 04-1 440/2-02770P-003 Origin and Identification o f Resin 

Chuck, 

Nathan Ivy  informs m e  t h a t  Chevron P h i l l i p s  performs m e l t  index  t e s t i n g  
us ing  ASTM D 1238 wi th  a weight of  21.6 Kg (approximately 4 8  l b s ) ,  
whereas 
GSE performs i n  p l a n t  t e s t i n g  us ing  ASTpl D 1238 with a weigth of  2 .16 Kg 
(approximately 5 l b s ) .  I f  Chevron P h i l l i p s  were t o  u s e  t h e  2.16 Kg 
weight, 
t h e  r e p o r t e d  va lue  f o r  m e l t  flow index would t y p i c a l l y  f a l l  between 0.05 
t o  
0 . 3  g/10 minutes which i s  i n  compliance with t h e  p r o j e c t  s p e c i f i c a t i o n s .  
I f  
you should  have any ques t ions ,  p l e a s e  c a l l  e i t h e r  myself ( ex t .  5851) o r  
Nathan Ivy  (ext .  6726) a t  800 - 435 - 2008. Thanks. 

080823 
1 
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October 29,200 1 

Fluor Fernald, Inc. 
Attn: ECDC, MS52-7, Project 20102 
P.O. Box 538704 
Cincinnati, OH 45253-8704 

Re: Certification for Welding Rod 
GSE Project No. 505905 

CERTIFICATION 

The undersigned, being qualified and authorized to do so, hereby certifies that the HDPE 
welding rod is of the same resin type and has the same properties as the GSE HD" and HD Texturedm 
high-density polyethylene (HDPE) geomembranes to be supplied to the above project. 

Regards, 

John David Griffin 
Technical Support Supervisor 

cc: Sheri Sim-Comell, GSE Lining-Technology, hc. 

088825 
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29 OCTOBER2001 

Fluor Femald, Inc. 
Attn: ECDC, MS52-7, Project 20102 
P.O. Box 538704 
Cincinnati, Ohio 45253-8704 

Houston, Texas 77073 
800435-2008 
71Wm 
Far: 281- 210 - 85E3 

RE: 80 mil HD Textured Material Properties 
GSE Project No. 505905 

CERTIFICATION 

The undersigned, being qualified and authorized to do so, hereby certifies that standard GSE 80 
mil average HD Texturedm HDPE geomembrane will meet or exceed the following specified 
property values: 

Minimum Average Roll Value (MARV) - GSE HPDE textured geomembrane physical and 
mechanical properties will meet the properties as listed in Table 0277OP-1, Required HDPE 
Textured Geomembrane Properties with a 95% confidence level. 

Sincerely, 

John David Gri& 
GSE Technical Supervisor 

cc: Sheri Sim-Connell, GSE Lining Technology, Inc. 

000827 
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@ - Conforms to thha SuDcontmct Requiremsca 
I 1 B - Minor Comment- Incorporate atld SlosubmH 

%OM GSE Lining Technology, I 

1. 

. ~ .  

2. 

RECOMMENDED HANDLING AND 
STORAGE PROCEDURES 

HANDLING 

1. Material manufactured by GSE Lining Technology, Inc. is provided on flat, wound rolls in 
three approximate sizes: 

22.5 ft (6.75 m) wide and 2 ft (600 mm) in diameter, 2800 lbs (1275 kg) 
24.0 ft (7.32 m) wide and 2 A (600 nun) in diameter, 3500 lbs (1610 kg) 
34.5 ft (10.5 m) wide and 2 ft (600 mm) in diameter, 4400 Ibs (2025 kg) 

Actual roll dimensions are provided when material is shipped. 

2. To assist in handling, two (2) lifting straps are supplied with each roll. For effective handling, a 
lifting bar (not supplied) 8.2 ft (2.5 m) long must be used to lift the rolls for loading and 
unloading. 

3. Extreme care must be used in crane handling so that damage to the edges of the rolls does not 
occur during handling. 

4. If other handling equipment is used which could come into direct contact with the material, care 
should be exercised to assure the material is not damaged or punctured. 

STORAGE 

3 .  

0 4. 

The material is mandactured to be suitable for outdoor installation; therefore, covered storage is 
not required. Caution: If high winds, hail or other adverse environmental conditions are 
expected, covered storage may be considered to assure the material is not damaged. Also, 
where local conditions warrant protection fiom theft or vandalism, consideration should be given 
to storage in a secured area. _ - _ _  _ _ _  

The ground surface on which the material is stored should be similar in character to the area to 
be lined. It should be fiee of al l  debris, rocks and other protrusions which could damage the 
liner material. 

Rolls can be stored by stacking one on top of the other. The recommended maximum number of 
rolls which can be stacked on top of one another is five (5) rolls, i.e, five high. 

Boxes of welding rod should not be left outside but stored in a secure, dry, covered area. 

000829 





Howton. Texas 77037 

Payment Terms: Net 30 
Shipping Terms: F.O.B. Jobsite 

e 

e 

Delivery Instructions: (5 1 3) 646-3000. 
Contact Kathy Fisher @ 

C/f /q48 4 opf-z - - ' * - -  
Page No: 1 

GSE Project Number: 505905 
GSE Customer Number: 40844 

GSE Order Number: 61 86 sb 
Customer Purchase Order: Contract 99SCOoi4 

BENTOOOOST SF 1,660,000 .3390 562,740.00 9.00 10/15/0 1 06/01 / Reinforced Clay Liner, 15' 
1 side woven, 1 side non-woven 

10.00 10/15/0 1 06/01/ 80 mil Avg GSE HD Textured HDT080AOW SF 1,660,000 .2980 494,680.00 
Elk, HD, 2 Side Tex, 22.5' 

1 1 .00 1011 5/0 1 06/01 / 30 mil Avg GSE HD 
Elk, HD, Smooth, 22.5' 

12.00 1011 5/0 1 06/01 / 5 mm HD Welding Rod 
HD Welding Rod 

HDE030A000  SF 58,000 .low 

HDRODSMM BX 270 22.5000 

6,322.00 

6,075.00 

13.00 1011 5/0 1 06/01 / 80 mil Avg GSE HD HDM80A000 SF 20,000 .6010 12,020.00 
Elk, HD, Smooth, 22.5' 

Wanantv Addition: "This warranty is in addition to the warranty priovisions contained in Subcontract No. 99SCOOl440 and does not negate any 
warranty provisions under Fluor Fernald Inc's general provisions contained in the subcontract 

Sub Total: 1.081.837.00 
Tax Rate: 6 %  Sales Tax: 64.910.22 

Total Order US$ 1,146,747.22 

Comments: 

GSE-4.3-010 

O O Q 8 3 1  

Rev02 - Date 3lOU01 



332 



[ ] A- Conforms to ihe Subcontmct Hequiremer,$ 
- Minor Comment - Incorporate and Flesubmii PRO-RATA LIMITED WARRANTY 

FOR GSE LINING TECHNOLOGY, XNC. [ 1 C- w’ an ubmit 
(GEOSYNTHETIC MANIJFACTURED MATE a , t &  , Date: ll&) 

(U.S.A.) 
4961 

Date: 
Purchaser Name: 
Address: 
City, State: 
Product Type/Dexription: GSE Liner Products 

GSE Lining Technology, Inc. C(GSE”) warrants each GSE product d e s c r i i  above to be free from material manuficturing defecu 
(as described by the contract’s material specifications) and to be able to withstand normal weathering for a period of f i e  (5 )  yean 
from the above effective date for “normal use” in apprwed applications. This limited warranty does not include damages or defem 
in the GSE product resulting from acts of God, casualty or catastrophe, including but not limited to: earthquakes, floods, piercing 

1 ha& tornadoes or force majeure. The tern “normal use” does not include, among other things, the exposure of GSE’s product tc 
harmful chemicals, abuse by machinery, equipment or people; improper site preparation or placement of cover materials; excessive 
pressures or stresses from any source. This warranty is intended for commercial use only and is not in effect for the consumer as 
defined in the Magnuson-Moss Warranty Act 

Should defects or premature loss of use within the scope of this WaRanty OCCUT, GSE will, at its option, repair or replace the GSE 
product on a pro-rata basis at the current price in such manner as to charge the Purchaser only for that portion of the warranted life 
which has elapsed since the purchase of the product. GSE shall have the right to inspect and determine the cause of the alleged 
defect in the product and to take appropriate steps to repair or replace the product if a defect exists that is cuvered mder this 
warranty. This limited warranty only extends to the geosynthetic portion of this product manufi~ctured by GSE and does not apply 
to any third-party manufactured materials attached to GSE’s product. The third-party portion of the product will cany the original 
manufacturer’s warranty that will be passed through to the Purchaser. 

Any claim for any alleged breach of this warranty must be made in writing, by certified mail or courier, to the President of GSE, 
within ten (10) days of Purchaser becoming aware of the alleged defect Should the required notice not be given, the defect and all 
warranties are waived by the Purchaser, and purchaser shall not have rights under this wamnty. GSE shall not be obligated to 
perform any inspection or obligated to perfom any repair or replacement under this warranty until the area is ma& available free 
fiom all obstructions, water, dirf sludge, residuals and liquids of any kind. If after inspection it is determined that there is no claim 
under this warranty, F’urcbr  shall reimburse GSE for its costs associated with the site inspection. 

In the went 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 warranty provided 
herein GSE shall not be liable for direct, indirect, special consequential or incidental damages resulting from a breach of this 
wamnty including, but not limited to: damages for loss of production, lost profits, personal injury or property damage. GSE shall 
not be obligated to reimburse Purchaser for any repairs, replacemenf modifications or alterations made by Purchaser to GSE’s 
produa unless GSE specifically authorized, in m-iting, said repairs, replacements, modifications or alterations in advance. GSE 
liability under this warranty shall in no event exceed the replacement cost of the product sold to the Purchaser for the particular 
installation in which it failed. 

GSE neither assumes nor authorizes any person other than an officer of GSE to assume for it any other or additional liability in 
connection with the GSE product made on the basis of the Limited Warranty. GSE MAKES NO WARRANTY OF ANY KIND 
OTBER THAN THAT GIVEN HEREIN AND HEREBY DISCLAZMS ALL WARRANTIES, INCLUDING BOTH 
EXPRESS OR IMPLIED WARRANTIES OF MERCHANTABILm AND FITNESS FOR A PARTICULAR PURPOSE. 
THIS WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, AND BY ACCEPTING DELIVERY OF THE 
PRODUCT, PURCHASER WAIVES ALL OTHER POSslBLE WARRANTIES. GSE’s WARWNTY BECOMES AN 
OBLIGATION OF GSE TO PERFORM UNDER THE WARRANTY ONLY UPON RECEIPT OF FINAL. PAYMENT. 

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





. .  

’ T46LE GML-8OS TECHNICAL INFORMATlON 80 MIL SMOOTH GEOMEMBRANE UNER 
REQUISITIOa #F99SCO01440 Refer to Specificaton Sedion 0277OP 4 9 4 1 

- SUBMIT THE FOLLOWING INFORMATION WITH THE PROPOSAL 

NAME OF BIDDER OPTION 2 TABLE GML-80S3ds 
Revised la/OMOOl 



TABLE GW-80T TECHNICAL INFORMATION GEOMEMBRANE UNER 
REQUISITION #F99SC001440 4d@Q RefertoSpecikationSectiodionMTmP 4 94 I 
SUBMIT THE FOLLOWING INFORMATION WITH THE PROWSAL - 

008836 
NAME OF BIDDER 

OFTION 2 TABLE GML-80Txls 
Revked ltY5/2001 
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Material Information Sheet 4 p 4 4  

GSE lining Technology, Inc. 
19103 Gundle Road 
Houston, Texas 77073 
(800) 435-2008 

Issued by: CfiPagg ‘ 

Safety Coordinator 

Date: 11/01/01 

NFPA 704: 

Health 0 
Flammability 1 
Reactivity 0 

Ratings use five divisions from 0 to 4 
0 =no specialhazard 4 = severe hazard 

I Division: lndushy Products I 
L . Product Information _. 

I 
A. Product Names: 

High Density Polyethylene 80 mil material 

I B. DescriptionamiIngredient 

2-3% CarbonBlack 
Approximately .5% antioxidants & heat stabilizers. 

These products do not contain asbestos. 

IL Miscellaneous Information 

Each of these products is classikl as an “article” according to Title 29 of the Code of Fed& 
Regulations, OSHA Part 1916.1200( c ). They are formed to a specific shape or design during 
d t u r e ,  have end use fuuctions dependent upon their shape or design, and do not release any 
hazardous - chemical-y&r normal conditions of use. 

*This Material information Sheet is provided in lieu of a Material Safety Data Sheet An MSDS is 
required only for chemicals for products that are hazardous as dehed by the OSHA Standard 
191 0.1200. 

. .  . . .  

000838 



Material Information Sheet 

GSE lining Technology, hc. . 
19103 Gundle Road 
Houston, Texas 77073 
(800) 435-2008 

Issued by: chip z a g  
Safety Coordinator 

Date: 1 1/0 1/0 1 

NFPA 704: 

Health 0 
Flammability 1 
Reactivity 0 

Ratings use five divisions h m  0 to 4 
O=nospecialhazard 4=severebazard 

e 

I Division: Industry Products I 
L Product Information 

A. Product Names: 

High Density Polyethylene 80 mil Textured 

B. Description and I n d e n t  

2-3% CarbonBlack 
Approxiinately .5% antioxidants & heat stabilizers. 

1 These products do not contain asbestos. 1 
IL Miscellaneous Information 

I 
Each of these products is classified as an “article” according to Title 29 of the Code of Federal 
Regulations, OSHA Part 1916.1200( c ). They are formed to a specific shape or design during 
manufacture, have end use fimctions dependent upon their shape or design, and do not release any 
hazardous chemical under n o d  conditions of use. 

*This Material M o d o n  Sheet is provided in lieu of a Material Safety Data Sheet. An MSDS is 
required only for chemicals for products that are hazardous as dehed by the OSHA Standard 
1910.1200. 
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Material Information Sheet 

GSE lining Technology, Inc. 
19103 Gundle Road 
Houston, Texas 77073 
(800) 435-2008 

Issued by: chip a g g  

Date: 11/01/01 

NFPA 704: 

Safety Coordinator 

Health 0 ’  
Flammability . 1 
ReaCtiVity 0 

Ratings use five divisions b m  0 to 4 
O=nospe&lbazard 4=severehazard 

I Division: Industry Products I 
L Product Information 

A. Product Names: 

I I HighDensityRod ” ’ 

2-3% CarbonBlack 
Approximately .5% antioxidants & heat stabilizers. 

These proctucts do not contain asbestos. 

It. Miscellaneous Information 

Each of these products is classified as an “article” according to Title 29 of the Code of Federal- 
Regulations, OSHA Part 1916.1200( c ). ?hey are formed to a specific shape or design during ’ 
manufacture, have end use functions dependent upon their shape or design, and do not release any 
hazardous chemical under n o d  ConditioDS of use. 

*This Material Information Sheet is provided in lieu of a Material Safety Data Sheet An MSDS is 
required only for chemicals for products that are hazardous as defined by the OSHA Standard 
1910.1200. 

. .  
. 
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J a n u q  03, 2002 . 

PSN# 160-02 

FAX: 281-230-2510 

GSE Lining Technology, Inc. 
19103 Gundle Road 
Houston, TX . 7 7 0 7 3  

Don Bohac 

This letter will c'ertify that the Marlex* resin shown below, 
as supplied by Chevron Phillips Chemical Company, conforms 
to our manufacturing specification. 

Type : K306 
Lot Number : 7111751 
P.O. Number: 
Date Shipped: 01/03/02 
Package : PSPX 2 3 8 1  

T n S .  , - u/ Av MIN 
Density, ASTM D1505: .938  G/CC 

l Melt Index, ASTM D1238:. .OS0 G/10 MIN 

----- - 
Quantity: 189200 MI; BLMI Flow Rate,ASTM D1238: 11.3 E / - I *  

Paul S. Newbold 
Sr. Certification Systems Specialist ' 

For COA questions call Carol  Meza, 713-475-3625 

* Reg. U.S. Pat.,Off. 
cc: QA-File-RC 

. .  
' Sue Phouangsavanh 

FAX: 281-230-8630 . 

000842 . .  
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GSE Lining Technology; Inc. 
19103 Gundle Road 

January 03, 2002 
. .  

PSN# 162-02 

. .  
FAX: 281-230-2510 

Houston, TX 77073 

Don Bohac. 

This letter will certify that the Marlex* resin shown below, 
as supplied 5y Chevron Phillips Chemical Company, conforms 
to our manufacturing specification. 

Type : 
Lot Number: 
P.O. Number: 

.. K306 
7120001 , 

Date Shipped: 01]03/02 
. Package: PSPX 8197 
Quantity: 189400 LBS. 
RLMI Flow Rate,ASTM D1238: 11.0 G/10 MIN 

Density, ASTM D1505: .938 G/CC Melt Index, ASTM D1238: . 0 8 0  G/10 MIN 

Paul S. Newbold 
Sr. Certification Systems Specialist 

. .  

For COA quea'tions call Carol Meza, 713-475-3625 

* Reg. U.S. Pat. O f f .  . 
. -  

cc : QA-File-RC 

Sue Phouangsavanh 
FAX : 2 8 1 - 2 3'0 - 8 63 0 

. .  
000843 

Y 



Houston Chemkal brnpbx 
' P.O. Box 792, Pasadena, Tx 775m 

49411 . 

J a U i c r y  03, 2002 

PSN# ,161-02 

F A X :  281-230-2510 

. GSE Lining Technology, Inc. 
19103 Gundle Road 
Houston, TX 77073 

Don Bohac 

This letter will certify that the Marlex* reiin shown below, 
as supplied Sy Chevron ?hillips Chemical Company, conforms . 
to our manufacturing specification. 

Type : 
Lot N u m b e r :  
P . O .  Number: 
Date Shipped : 
Package: . 
Quantity : 
HLMI Flow Rate,ASTM D1238: 
Density, .ASTM D1505: 
Melt Index, ASTM D1238: 

K306 
7111 752 

011 03/02 
PSPX 1305 
189300 LBS. 
11.3 G/10 MIN 
, 938  G/CC 
-100 G/10 MIN 

Paul S. Newbold 
Sr. Certification Systems Specialist. 

For COA questione call Carol Pleza, 713-475-3625 

* Reg. U.S. Pat. O f f .  

cc: QA-File-RC 

. 

Sue Phouangsavanh 
F A X :  281-230-8630 



Houston Chemkal Compbx ' 

P.O. Bar 792, Pasadena, 7X 77501 

4 9 4;l 

. Jamary 03, 2002 

PSN# 158-02 

FAX: 281-230-2510 

GSE Lining Technology, Inc. 
19103 Gundle Road. 
Houston, TX, 77073 

Don Bohac . 

This letter will certify that the Madex* resin shown below, 

to our manufacturing specification. 
. as supplied by Chevron Phillips Chemical Company, conforms 

Type : 
Lot N u m b e r  : 
P.O. Number: 
Date Shipped: 
Package : 
Quat i t y : 
BLMI Flow Rate,ASTM D1238: 
Density, ASTM D1505: 
Melt Index, ASTM D1238: 

K3 06 
7111748 

01/03/02 
PSPX 6393 
189800 LBS. 
11.3 G/10 MIN 
.938 G/CC 
.OS0 G/10 MIN 

Paul S. Newbold 
Sr:Certification System Specialist 

For COA questions call Carol Meza, 713-475-3625 

* Reg. U.S. Pat. O f f .  

. 

cc : QA-File-RC 

. 
Sue Phouqgsavanh 
FAX: 281-230-8630 

. .  
000845 

A- 



4 9 4 1  .- .. 
Philijps 
c&kpJ*v p 

Hovston ChemM Comphx 
P.0. EN 792, Pasadena, lX77501 

: January 03, 2002 

PSN# 159-02 

FAX : 281 -23 o -251 o 
GSE Lining Technology, Inc. 
19103 Gundle Road 
Houston, TX 77073 

Don Bohac 

Type : 
Lot Number : 
P.O. Number: 
Date Shipped: 
Package : 
Quantity : 
HLMI Flow Rate,ASTM D1238: 
Density, ASTM D1505 : 
Melt Index, ASTM D1238: 

K3 06 
7111749 

01103/0Z 
PSPX 6226 
190700 LBS. 
11.2 G/10 MIN 
.938 G/CC 
. o a o  G/IO MIN 

Paul S. Newbold 
Sr. Certification Systems Specialist . 

For COA questions call Carol. Meza, 713-475-3625 

* Reg. U.S. Pat. Off. 
cc: .QA-File-RC 

. .  

Sue Phouangsavanh 
FAX: 281-230-8630 

. '  

000846 



GSE Lining Technology, Inc. 
19103 Gundle Road . 
Houston, TX 77073 

Don Bohac 

- 
-- c 

4 9 4 1 - - .  . 

January 31, 2002 

PSN# 2297-42' 

FAX: '281-230-2510 

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

. -  . .  

Type : 
Lot Number: 
P.O. Number: 
.Date Shipped: 
Package : 
Quantity: 
HLMI Flow Rate,ASTM D1 
Density, ASTM D1505: 
Melt Index, AsTM D1238 

,238 : 

K306 
8220062 

01/31/02 
PSPX 2204 
1~90500 LBS; 
10.8 G/10 MIN 
-936 G/CC 
- 0 6 0  G/10 MIN 

Paul S.. Newbold 
Sr. Certification Systems Specialist 

For COA .questions call Carol. Meza,. 713-475-3625 

_ .  

. .  

* Reg. U.S. Pat. Off. . .  

cc: QA-File-RC 

S u e  Piiouangsavanh . 
FAX: 2817230-8630 

1 .  



. .  4 9 6 1  -. 

February 15, 2002 

PSN# .3489-02 

FAX: 281-230-2510 

GSE Lining Technology, Inc. 
19103 Gundle Road 
Houeton, TX 77073 

Don Bohac 

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

Type : 
Lot Number : 
F'.O. Number: 
Date Shipped: 
Package : 
Quat it y : 
HLMI Flow Rate,ASTM D1238: 
Density, ASTM D1505: 
Melt Index, ASTM D1238: 

K306. 
8220072 , 

02/14/02 
PSPX 6747 
184600 LBS. 
11.4 G/10 MIN 
.937.G/CC . 
.090 G/10 MIN 

. .  . -  . .  

Paul S . Newbold 
Sr. Certification Systems Specialist 

For COA questions c a l l  Carol Meza, 713-475-3625 

* Reg. U . S .  Fat. Off. 

cc: QA-File-RC 

. 
Sue Phobangsam 
FAX : 2&l-23 0-8 63 0 

'000848 



February 15, 2002 

PSN# ,3491-02 

FAX: 281-230-2510 

GSE Lining Technology, Inc. 
19103 Gundle Road 
Houston, TX 77073 

Don Bohac 

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

Type : 
Lot Number : 
P.O. Number: 
Date Shipped: 
Package : 
Q u a t  i t y : 
BLMI Flow Rate,ASTM D1238: 
Density; ASTM D1505: 
Melt Index, ASTM D1238: 

K3 06 
8220074 . .  - . .  

02/14/02 
CPCX 2356 
185400 U S .  
12.5 G/10 MIN 
.936 G/CC 
. l o 0  G/10 MIN 

Paul S. Newbold 
Sr. Certification Systems Specialist 

For COA question6 call Carol Meza, 713-475-3625 

. .  

* Reg. U.S. Pat.’ O f f .  

cc: QA-File-RC 

Sue Phouangsavanh 
FAX 2 82 - 2 3 0 - 8 6 3 0 



Houston Chemical Complex 
P.O. a a  m, pasadem, TX 77501 

GSE L i n i n g  Technology,  Inc 
19103 G u n d l e  Road 
Houston, TX 77073 

February 1 5 ,  

PSN# 3493-02 

FAX: 281-230 

2002 

2510 

Don Bohac 

This l e t t e r  will cer t i fy  tha t  the Marlexf resin shown below, 
a6 supplied by Chevron P h i l l i p s  Chemical Company, conforms 
to our manufacturing specification. 

Type : 
Lot .Number: 
P.O. Number:  
Date Shipped: 
Package : 
Quantity: _. -. 
HLMI Flow Rate,ASTM D1238: 
D e n s i t y ,  ASTM D1505: 
M e l t  Index; ASTM D1238: 

K306 . 
8220076 

02/14/02 
PSPX 6068 
187200 LBS. 
1 2 . 5  G/10 MIN 
.937 G/CC 
.120 G/10 MIN 

Pau l  S. N e w b o l d  
Sr. Certification Systems Specialist 

For COA queetione call C a r o l  Meza, 713-475-3625 

* R e g .  U.S. P a t .  Of f :  

cc: QA-File-RC 

. . 
Sue'  Phouangsavanh 
FAX:. 28i-.230-8630 



. .  - .  4 9 4.1 

Febmary 15, 2002 

PSN# 3494-02 

FAX: 281-230-2510 ' 

GSg Lining Technology, Inc. 
19103 Gundle Road 
Hous.ton, TX 77073 

. .  . .  Don Bohac 

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

: .  Type : R3 06 
Lot  Number : 8220082 r :  

P.O. Number: 
Date Shipped: 02/14/02 
Package : PSPX 2608 
Quantity: 183800 LBS. 
HLMI Flow Rate,ASTM D1238: 11.6 G/10 MIN 
Density, ASTM 01505: . 9 3 7  G/CC 
Melt Index, ASTM.Dl238 : .lo0 G/10 MIN 

Paul S. Newbold 
Sr. Certification Systems Specialist 

For COA questions c a l l  Carol. Meza, 713-475-3625 

* Reg. U . S .  Pat. Off. 

cc: ,QA-File-RC 

Sue Phouangsavanh 
FAX: 2gl-230-8630 





4944 

GSE Lining Technology, Inc. 
19103 Gundle Road 
Houston, Texas 77073 
8004352008 
713-4438564 
F 8 c 2 8 1 - p o - ~  

Fluor Fernald, Inc. 
Attn: ECDC, MS52-7, Project 20102 
P.O. Box 538704 
Cincinnati, Ohio 45253-8704 

RE: 80 mil HD Textured Material Properties 
GSE Project No. 505905 

CERTIFICATION 

The undersigned, being qualified and authorized to do so, hereby certifies that standard GSE 80 
mil average HD Texturedm HDPE geomembrane will meet or exceed the following specified 
property values: 

t 

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

Sincerely, 

John David Griffin 
GSE Technical Supervisor 

. cc: Sheri Sim-Connell, GSE Lining Technology, Inc. b 
0063853 

Forenvimnmenlal~ sohrfions.. . the worMaunes to GSE' 
A GundeElT Environmental. Inc COmpanv 





r- _ .  



GSE Roll Allocation 
Order 6186 

Customer Fluor Fernald, Inc. 
Site muor Fernald, Inc. 

4941 

Roll# Resin Lot Product Code Description Mfg.Date Length LGNST : -€sSTS - 103159&7< 7111749 

103114198 7111749 

103114199 7111749 

4 1031f42W 7111749 

S 1031T4201; 7111749 

G 103 711?749 

7 103114203 7TlY748 

1031 142# 

1031 14205 

1031 14208 

1031 14207 

1031 14208 

1031 14209 

103114210 

1031 $4213 

1031 142J4 

1031 14215 

1031 I4216 

1031 T4218 

1031 T4219 

103+14220 

1031 4 4@l 

103144222 

103114223 

103f-14224 

103214225 

103114226 

10311-7 

1031142?8 

i03?t4qs5 

1031 142x1 

103ffi2it 

1031t4232 

lQ3118- 

-- 

71 11 748 

71 11 748 

71 11 748 

711 1748 

7111748 

-7111748 

7111748 

71 11748 

71 13748 

71 1 $748 

71 12748 

71 1 t 7 4  

71 1$748 

71 1174h 

7111748 

7.1 11.748 

71 T$748 

71 11748 

71 11748. 

l7t11748 

71 11748 

i71 11748. 

~7111748 

171 VI748 

'/111748 

73 ti748 '. 

71 11748 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDTOBOAOOO 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080W 

HDTWAOOO 

HDT080A000 

HDTOWAOOO 

HDTOBOAOOO 

HDTOWAOOO 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDTOWA000 

HDT080A000 

HDT080A000 

HDT080AOW 

HDTOWA000 

HDT080A000 

HDT080AOW 

HDT080A000 

HDT080A000 

HDT080AOOO 

HDT080A000 

HDTO80A000 

HDT080A000 

HDT080A000 

HDT080AOW 

HDTOBOAOOO 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080AOOO 

HDT080A000 

HDT080A000 

HDT08OAO00 

HDTWAOOO 

HDTO8OAOOO 

HDT080AOOO 

HDTOBOAOOO 

HDT080A000 

HDTO8OAO00 

HDT080A000 

HDT080A000 

HDT080A000 

HDTOSOAO00 

HDT080AO 00 

HDT080A000 

HDTOSOADOO 

HDTO8OAOOO 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080AO00 

HDT080A000 

HDT080AOOO 

HDTOBOAO00 

HDT08QA000 

HDT080AOW 

HDT080AO00 

HDTWAOOO 

HDT08OAO00 

1/22/02 

1122102 

1/23/02 

1/23/02 

1 I23102 

1/23/02 

1/23/02 

1/23/02 

1 E3102 

1/23/02 

1/23/02 

1/23/02 

1/23/02 

1/23/02 

1 E4102 

1/24/02 

1/24/02 

1/24l02 

1/24/02 

1/24/02 

1/24/02 

It2402 

1/24/02 

in4rn2 

1/24/02 

1/24/02 

1/24/02 

i124rn2 

1125102 

1/25/02 

ins102 

1/25/02 

1/25/02 

lt25102 

1/25/02 

400 

400 

400 

400 

400 

4q0 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

Page I of 6 



Order 6186 
a 3 a\ Customer Fluor Fernald, Inc. 

Site Fluor Fernald, Inc. 

Roll# Resin Lot Product Code Description Mfg. Date Length 
I HDTOBOAO 00 1/25/02 400 HDT086000 

Wednesday, March 20,2002 

HOT080AOOO 

HDTOBOAOOO 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080AO00 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080AO00 

HDT080A000 

HDT080A000 

HDTO80AOOO 

HDT080AO00 

HDT080A000 

HDT080A000 

HDT08OAOOO 

HDT080AOW 

HDT080A000 

HDT080A000 

HDT080AO00 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080AO00 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

37 

HDTOBOAOOO 

HDTOBOAO 00 
HDTOBOA000 

HDTOBOAOW 

HDTOBOAOOO 

HDT080A000 

HDTOBOAOW 

HDT080A000 

HDTOBOAOW 

HDT080A000 

HDT080A000 

HDTOBOAO 00 
HDT080AOW 

HDTOBOA000 

HDT080AO00 

HDT080A000 

HDTOBOAOOO 

HDTOSOAOOO 

HDT080AWO 

HDTWAOW 

HDTOSOA000 

HDTOMAOW . 

HDT080A0W 

HDT080A000 

HDTWAO00 

HDTOSOA000 

HDTWAOW 

HDT080AO00 

HDT080A000 

HDT080A000 

HDT080AOW 

HDTWAOW 

HDT080AO00 

HDT080AOW 

HDTWAOOO 

HDT080A0W 

1/25/02 

1/25/02 

1/25/02 

1/25/02 

1/25/02 

1/25/02 

1 /26/02 

1/26/02 

1 /26/02 

1/28/02 

1/28/02 

1/28/02 

1/28/02 

1/2al02 

1/28/02 

1/28/02 

1/28/02 

1128102 

1/28/02 

1/26/02 

1/26/02 

112al02 

1/29/02 

1/29/02 

1/29/02 

1/29/02 

1/29/02 

1/29/02 

1/29/02 

1/29/02 

1/29/02 

1/29/02 

1/29/02 

1/29/02 

m102 

1129102 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 8008S7 

Page 2 of 6 
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# Order 6186 
: p (i ICustomer FluorFernald,Inc. 

Site Fluor Fernald; Inc. 

1 
1 .'+ . 4 9 4 1  

ROW Resin Lot Product Code Description Mfg. Date Length 
. 103114299 7?20003 HDTOSOAOOO HDT080A000 1/29/02 400 

1031 14300 

103114301 

~ 103114302 

103114303 

J 03 11 43lL . .  
1031 14372 

1031 14373 

103114374 

' 103114375 

,1081 ?4376 

1091 14377 

: 10311437% 

1031T4379 

1831 14380 

1031 W 1  f f 

103114812 

7120001 

7120001 

7120001 

712ooO1- 

:7111751 

71 1 1 751 

7111751 

7111751 

71 tf751 

1711'1751 

Pi  19751 

71 11754 

71 11751. 

'ftt1757 

8220062 

a220062 

3CW148j3, 8220662 

,1031?+814 8220062 

HDT080A000 

HDT08OA000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080AOOO 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDTOWA000 

HDT080A000 

HDT080A000 

HDT08OA000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

H DT080A000 

H DTO8OAOOO 

HDT080A000 

HDT080A000 

HDT080AO00 

.s 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080AD00 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

. ~ ~ ~ 0 8 0 ~ 0 0 0  

HDT080A000 

HDTO8OAOOO 

HDT080A000 

HDT080A000 

HDT080A000 

- HDT080A000 

HDT080A000 

HDT080A000 

HDTWAWO 

HDT080A000 

HDTO8OAOOO 

HDWA000 

HDT080A000 

HDT080A000 

HDT080AD00 

HDT080A000 

HDTWA000 

HDTO8OAOOO 

HDT080A000 

HDTWAWO 

1/30/02 400 

1/30/02 400 

1/30/02 400 

1/30/02 400 

2/4/02 4 w  

2/4/02 400 

2/4/02 400 

2/4/02 400 

2/4/02 

a402 

2/4/02 

2/4/02 

2/4/02 

2/4/02 

31 0102 

31 0102 

3/11/02 

3/11/02 

31 1/02 

311 1/02 

311 1102 

3/11/02 

3/11/02 

3/11/02 

3/11 102 

3/11102 

31 1/02 

3/1 1102 

31 1/02 

3/12/02 

3/12/02 

3/12/02 

3/12/02 

311 2/02 

311 2/02 

311 2/02 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 - 000858 
Wednesday, March 20,2002 Page 3 of 6 



- Order 6186 
Czhorner Fluor Fernald, Inc. c- 4941  
Site Fluor Fernald, Inc. 

Roll# Resin Lot Product Code Description Mfg. Date Length 0 
103344834.^ 8220062 HDT080A000 311 2/02 HDT080A000 400 .. -.. 
10 

1031 14836 '; 
1031l4837". 

103114838'; 

1031148a9L' 

1031T4840 i 
. %  

103114841 

.. 103?14842. 

103114843 ;. 

103114644 

1031 j&&''.., 

4 0 3 C f d - ;  

tD311484a ,% . .. .*"... - 
1.031.W9 ,: 
1031 t4850:. 

103?%%8!51' 2 

1031 14852 ,{ 

1031448Wi. 

103n4854; 

103t1$355::2 

103+1@6: 

..1031i14858 ,'. 

.: 3 0 3  

,103ll&857 .$ 

103$14859' ' 

10311.4861? . . .  .Ai_.. .. 
io$, j.&4862't 

103114863.; 

103114864 s, 

! lo31;48654 

'031 148'67 :: 
1031*14868- . 

9031.%4869:'1 

103114870, 

1&11;5871 " 

a -  

822002 

8220062 

822QO62 

8220062 

8220062 

8*72 

8220072 

8220072 

8220072 

8220072 

8220072 

8220072 

8220072 

8220072 

8220072 

8220072 

8220072 

8220072 

8220072 

8220072 

8229072 

8220072 

8-72 

8q0072 

8q0072 

822%72 

82200?6 
.pr: 

82%076 

8 2 2 b 6  

8220076 

8220076 

8220076 

8220076 

8220076 

8220076 

8@76' 

-* 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDTOBOAOOO 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT08OMOO 

HDTO80A000 

HDT080A000 

HDT080A000 

HDTONAOOO 

HDT080A000 

HDT080A000 

HDT080A000 

HDTO80A000 

HDT080AO 00 

HDTO80AOOO 

HDT080AOOO 

HDT080A000 

H DTO80AO00 

H DTOBOA000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080AOOO 

HDT080A000 

HDT080AWO 

HDT080A000 

H DTO80AOOO 

HDT080AWO 

Wednesday, March 20,2002 

HDTOBOAO 00 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080AOOO 

HDT080A000 

HDT080A000 

HDT080A000 

HDT08OAOOO 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080AOW 

HDT080AO00 

HDT08OAOW 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDTOBOAOOO 

HDT080AOOO 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080AOW 

HDT080A000 

HDT080AO00 

HDT080A000 

HDT080A000 

HDT080A000 

HDT08OAO00 

HDT080A000 

HDT080A000 

HDT080A000 

3/12/02 

311 2/02 

311 2/02 

3 1  2/02 

31 2/02 

311 3/02 

311 3/02 

3/13/02 

311 3102 

311 3/02 

3/13/02 

311 3/02 

311 3/02 

3/13/02 

3/13/02 

3l13/02 

311 3/02 

3/14/02 

311 4/02 

311 4/02 

3/14/02 

3/14/02 

31 4/02 

311 4/02 

3/14/02 

3/14/O2 

3/14/02 

3/14/02 

311 4/02 

311 4/02 

311 5/02 

311 5/02 

3/15/02 

311 5/02 

311 5/02 

311 5/02 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

Q O O 8 5 9  
Page 4 of 6 



'1 qrder 6186 
'Customer Fluor Fernald, Inc. 4 9 4 1  

Site Fluor Fernald, Inc. 

Roll# Resin Lot Product Code Description Mfg. Date Length 
L q -  8 W 6  HDT080AOW 311 5/02 400 

37 C ? K 5  

HDT080A000 

HDT080A000 

HDT080A000 

HDT080AO00 

HDT080A000 

HDT080A000 

HDT080A000 

HDTOBOA000 

HDT080AW0 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDTO8OA000 

HDTO8OAOOO 

HDT080AOOO 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDT080A000 

HDTWA000 

HDT080A000 

HDT080A000 

HDTOBOAO 00 
HDT080A000 

HDTOBOAO 00 
HDTOBOA000 

HDT080A000 

HDTOBOAO 00 
H DT08OAO 00 

HDT080AOW 

HDT080AO00 

HDT080AOW 

HDT080AO00 

HDT080AOW 

HDT080A000 

HDT080AO00 

HDTWAOW 

HDT080AOW 

HDT080AOW 

HDT080AOW 

HDT080AO00 

HDT080AOW 

HDT08OAOW 

HDT080A000 

HDTWAO00 

HDTO8OAO00 

HDTWAOOO 

HDT080AO00 

HDTWAO00 

HDT08OAO00 

HDT080AOW 

HDT080AO00 

HDT080A000 

HDT080AO00 

HDT080A000 

HDT080AO00 

HDT08OA000 

HDT080AOW 

3/15/02 

31 5/02 

311 5/02 

311 5/02 

311 5/02 

3/15/02 

3/15/02 

311 6/02 

3/16/02 

3/16/02 

311 6/02 

311 6/02 

311 6/02 

311 6/02 

3/16/02 

3/16/02 

3/16/02 

3/16/02 

3/16/02 

311 7/02 

311 7/02 

3/1 7/02 

311 7/02 

3/17/02 

3/17/02 

311 7102 

3/17/02 

3/17/02 

3/17/02 

3/17/02 

3/17/02 

3/17/02 

3/17/02 

3/18/02 

3/18/02 

3/18/02 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 000860 

Wednesday, March 20,2002 Page 5 of 6 



49411 'f$ Order 6186 
Customer Fluor Fernald, Inc. 
Site Fluor Fernald, Jnc. 

Roll# Resin Lot Product Code Description Mfg. Date Length - e  . .  +103t?491Q '-82@074. HDT080A000 HDT080A000 311 8/02 400 

'IOSr149'1'1 8220074 HDT080A000 HDT080A000 311 8/02 400 

'103f149t2 8220074 HDT080A000 HDTOBOAOOO 3118m2 400 

4031 14913 %-- 8220074 HDT080A000 HDT080A000 3/18/02 400 
I n.r */ 
" I  e. 

n U n * 'W " " -. 488 

'37 
37 
37 - 37 

Wednesday, March 20,2002 Page 6of 6 



4 9 4 4  Roll Test Data Report 
Linine Technolow. Inc. 

. % :-\ 

( Y  
Roll No. 103114197 

RESIN INFORMATION ROLL IDENTIFICATION 

Lot Number '. 71 11 749 ' 

Type K306 

Suuulier Phillips 

Length E(+/- 1%) 400 feet 
122 meters 

GSE RESIh' TEST DATA 

Wk&h ( N o m a )  22.5 feet 
6.9 meters 

sheet Area '\ 9,000 sq. feet 
836 sq.meters 

Prover& ~ TestMethod Results 

Melt index, g/lO min. ASTM D I238 (190L2.16) 0.08 

\- 
Density, g/cc \ ASTMD1505 0.938 

Weight 3,887' pounds 
1,763 kilograms 

Test Test Cmtorner Minimum Test Results 
Method Frequency English Metric Englkh Metric Physical Propem 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Y e l d  Strength, ppi (Wan) - TD 

- MD 

Break strength; ppi (Nan) - TD 

- MD 

' Yield Elongation, % - TD 

\ ASTM D 5994 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every dl 
every roll 

every roll 

every 5th 

every 4th 

every 4th 

80 ( 2.0 ) 

. 76 ( 1.9 ) 

4 82 ( 2.1 ) 

n ( 2.0 1 
'\ 

ASTM D 638, Type N 

1 168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

loo 
100 

219 ( 383 ) 

9 ( 391 ) 

~ ( 389 ) 

26&, ( 468 ) 

. 18 

.18 

' 479 

557 

gauge length = 1.3' 

(33 mm) 
gauge length = 2.0' 

\ (51 mm) 
ASTM D 1004 

- MD 0 ' Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

56 ( 249. ) 

56 ( 249 ) \ 
ASTM D 4833 

120 ( 532 ) 

Puncture Resistance, Ib. (N) 

Density, g/cc 

Carbon Black Content, % 

Carbon Black Dispersion 

FTMS 101cRo65 
105 ( 467 ) 

ASTM D 1505 
i O . 9  0.940 

ASTM D 1603' 
2.0 

ASTM D 3015 
every 5th A2 A 2  

Carbon Black Dispersion ASTM D 5596 

Average (mils) - Side A every 2nd 7 '-20 r. 

6186 
Customer Name Fluor Fernald, Inc. 
Location Harrison, OH 

'Modiied 

GSE4.10-007 Rev - - 07/00 

6300862: 1 E3102 



- - 4 9 4 1  I#!\ p Roll Test Data Report 
Technology. Inc. Roll No. 103114198 

ROLL 1DENTIFICATION RESIN INFORMATION 
Lot Number ' fll l?49* 

TVPe K306 

SUDD& Phillips 

400 feet 
122 meters 

Length z(+/.I%) GSE RESIN TEST DATA 

w i  (Nominal) 22.5 feet 
6.9 meters 

Sheet Area 9,000 sq. feet 

Weight 3.879 pounds 

836 sq. meters 

1,760 kilograms 

Prouerh, Test Method Results 
Density, g/cc ASTM D 1505 0.9381 

Melt index, g/lO min. ASTM D 1238 (190L2.16) 0.08: 

~~~ -~ 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English Metric Physical Propeqy 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Nan) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Nan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Pundure Resistance, Ib. (N) 

ASTM D 5994 
82 I -  ( 2.1 ) 

@ 
77':. ( 2.0 ) 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every mll 

every roll 

every roll 

every d l  

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

ASTM D 638, Type IV 
168 ( 2 9 4 )  

168 ( 2 9 4 )  
120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

221 ( 387 ) 

226 ( 395 ) 

= ( 3 9 4 )  

"24b ( 430 ) 

l8 1 8' 0 gauge length = 1.3' 

(33 mm) 
gauge length = 2.0- 

(51 mm) 

ASTM D 1004 

551 

478 

i 
ST ( 387 ) 

' 8). ( 362 ) 

56 ( 249 ) 

56 ( 249 ) 

ASTM D 4833 

FTMS 101c12065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

'.186 ( 828 ) 
. .  

120 ( 532 ) 

Puncture Resistance, Ib. (N) 
105 ( 467 1 136 ( 605 ) 

Density, 
0.940 

Carbon Black Content, 96 
2.0 4 2.4 

A2 
Carbon Black Dispenion 

A2 

Carbon Bladc Dispersion 

Asperity Height 

Views in Cat1 - Cat2 
Average (mils) - Side A 

10 4 10 

t .  
19 : 7 

Order No. 6186 

Location Harrison, OH 

'Modified 

GSE-4.10407 Rev - - 07/00 

Cm&mm ~ W 8 6 3  Fluor Femald, Inc. 

1123102 



494.i Roll Test Data Report 
Roll No. 103114199 

RESIN INFORMATION 

< - ! ! ? L i n i n g  ma Technoloav. Inc. 

ROLL IDENTIFICATION 

Roll Number 1031 14199 Lot Number 7111749 

Product Name HDT08oAOtN Type K306 

Production Date V23102 Supplier Phillips 

400 feet GSE RESIN TEST DATA 
122 meters 

Length z(+/-l%) 

Results 
(Nominal) 22.5 feet Test Method - Prouerty 

6.9 meters Density, g/cc ASTM D 1505 0.938 

Sheet Area 9,000 sq. feet Melt index, g/lO min. ASTM D 1238 (I90/2.16) 0.08 
836 sq. meters 

Weight 3,915 pounds 
1,776 kilograms 

~ ~~ ~~ 

Test Results Test Test Customer Minimum 
Method Frequency English Mebic English Metric Physical Propem 

Thldmess, rnll (rnm) 
Average 

Minimum 

Meld Strength, ppI (Nlm) - TD 

Break Strength, ppi (Nlcm) - TD 

Meld Ekmgation, 56 - TD 

Break Elongation, 56 - TD 

Tensile Properties: 

- MD 

- MD 

- MD 

- MD' 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, slcc 

Carbon Black Content. % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

views m cat1 - cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type N 

gauge length = 1.3" 

(33 rnrn) 

gauge length = 2.0' 

(51 mrn) 

ASTM D 1004 

ASTM D4833 

FTMS 1OlcRO65 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every mil 

every roll 

every mil 

every roll 
every mil 

every rdl 

every roll 

every roll 

every dl 
every roll 

every roll 

'every 5th 

every 4th 

every 4th 

every 5th 

evely 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

82 ( 2.1 

f l  ( 2.0 

,229 ( 400 
226 ( 395 

259: ( 454 

257 ( 449 

17 

17 < 
554 

4 9 0 2  

. 8 6  ( 3 8 3  

4 . .  85, ( 378 

'! 192 ( 854 

'136, ( 605 

0.945 

.: 2.4 

to; 

19'; 

0 OrderNo. 6186 
b b m e r  Name Fluor Femald, Inc. 
Location Harrison, OH 

'Modified 

GSE4.10-007 Rev - - 07/00 



Roll Test Data Report 
Lininp Technoloev. Inc, 

4 9 4 4  
Roll No. 103114200 

ROLL IDENTLF'ICATION RESIN INFORMATloN 
Roll Number 103; 14200'1 Lot Number 7111749 

Product Name HDT08oAO00 lLpe K306 

Production Date 1/23/02 Supplier Phillips 

Length =(+/- 1%) 400 feet 

width (Nominal) 22.5 feet FroDeltv Test Method Results 

GSE RESIN TEST DATA 
122 meters 

6.9 meters Dens@, g/cc ASTM D IS05 0.938 

Sheet Area 9,000 sq. feet Melt index, g/lO min. ASTM D I238 (190/2.16) 0.08 
836 sq. meters 

Weight 3,916 pounds 
1,776 kilograms 

~ 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English Metric Physical Property 

Thidtness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Nan) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Nm) - TD 

- MD 

Yield Elongation, % - TD 

- - MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, g/cC 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 
every roll 

every roll 

every roll 

every roll 

every rdl 

every roll 

ASTM 0 638, Type N 

gauge length = 1.3' every roll 

(33 mm) every roll 
every roll 

(51 mm) every roll 

every roll 

every roll 

gauge length = 2.0" 

ASTM D 1004 

ASTM D 4833 

FTMS 101c12065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

,221 ( 387 ) 

P S  ( '  394 1 
.230 ( ' 4 0 3  ) 

245 ( ' 428 ) 

18 

.456' 
,460. 

191 ( 850 ) 

0.9Q5 

2.4 

A2 

10 

Order No. 6186 
Crrstomm N a  Fluor Femald, Inc. 
Location Hanison. OH 
Wdified 

GSE-4.10-007 Rev - - 07/00 



Roll Test Data Report 
Lining Technolom. Inc. 

4941  
Roll No. 103114201 

ROLL IDENTIFICATION RESIN INFORMATION 

Ron Number 1031 14201 Lot Number 71 1 1 749 

Product Name HDT080Aw0 DPe K306 

Production Date 1/23/02 Supplier Phillips 

Length =(+I- 1%) 400 feet 

Width Nominal) 22.5 feet 

GSE RESIN TEST DATA 

ProDee Test Method Results 
122 meters 

6.9 meters Density, g/cc ASTM D 1505 0.938 

Sheet Area 

Weight 

9,000 sq. feel 

3,910 pounds 
1,774 kilograms 

836 sq. meters 
Melt index, g/IO min. ASTMD I238 (I90D.16) 0.08 

~~ 

Test Test Customer Minimum Test Results 
Method Frequency Enghh Metric I English Metric Physical Property 

Thickness, mil (mm) ASTM D 5994 
Average every roll 80 ( 2.0 ) %% ( 2.1 ) 

Minimum every roll 76 ( 1.9 ) 77 ( 1.9 ) 

Tensile Properties: ASTM D 638, Type N 
Meld Strength, ppi (Wan) - TD every dl 168 ( 294 ) 7219 ( 384 ) 

- MD every roll 168 ( 294 ) 2?5 ( 376 ) 

Break Strength. ppi (Nan) -TD 

- MD 

every roll 120 ( 210 ) 24"' ( 423 ) 

every roll 120 ( 210 ) 2% ( kO8 ) 

Meld Elongation, % - TD gauge length = 1.3' every roll 12 

- MD (33 mm) every roll 12 

Break Elongation, % - TO gauge length = 2.0' every mll 100 

- MD (51 mm) every roll 100 

Tear Resistance, lb. (N) 
- TD 

ASTM D 1004 
every roll 56 ( 249 ) >83 ( 369 ) 

- MD every roll 56 ( 249 ) r 8 3  ( 369 ) 

Pundure Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

D e W ,  

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black DispeM'on 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM D 4833 
every roll 120 ( 532 ) w ( 8 3 7 )  

m s  101c/2065 
every 5th 105 ( 467 ) 936 ( 605 ) 

ASTM D 1505 
every 4th 0.940 

every 4th 2.0 

every 5th A2 

every 4th 10 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

0.- 

' 2.4 

GRI GM 12 
every 2nd 7 $ 2 2  

000866 

a OrderNo. 6186 

-mer Fluor Femald, Inc. 
Location Harrison. OH 

'Modid 

GSE4.10-007 Rev - - 07/00 

1 I2302 



Roll Test Data Report 
Lininp Technoloav. Inc. 

Customer Or&r No. Name 6186 Fluor Harrison, Femald, OH IN. 000867 
Location 
'Modified 

GSE41M)07 Rev - - 07100 

4 9 411 
Roll No. 103114202 

0 1/23/02 

R O U  IDENTIFICATloN RESIN INFORMATION 

Roll Number 1031 14202 ' Lot Number 7111749 

Name HDT080A000 TYPe K306 

Production Date 1/23/02 Supplier Phillips 

Length %(+/*l%) 400 feet GSE RESIN TEST DATA 

W i ' i  (Nominal) 22.5 feet Prover& Test Method Results 
6.9 meters Density, g/cc ASTM D 1505 0.938 

Sheet Area 9,000 sq.feet Melt index, 8/10 min. ASTM D 1238 (190L7.16) , 0.08 

122 meters 

836 sq. meters 

Weight 3,937 pounds 
1,786 kilograms 

Test Test Customer Minimum Test Results 
Method Frequency English Mebic Engkh Metric Physical Propem 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properb'es: 
Meld Strength, ppi (Wan) - TD 

- MD 

Break Strength, ppi (Nlan) - TD 

- MD 

Meld Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Pundure Resistance, Ib. (N) 

Density, 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

gauge length = 1.3" 

(33 mm) 
gauge length = 2.0' 

(51 mm) 
ASTM D 1004 

ASTMD4833 

FTMS lOlCX065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every rdl 

every roll 

every mll 

every roll 

every roll 

every roll 

every mll 

every rdl 

every roll 

every roll 

every rolt 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

,120 ( 210 ) 

12 

12 

100 

loo 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

228 ( 399 ) 

$225 ( 394 ) 

$249 ( 437, ) 

263 ( 460 ) 

'17 

f- 18 

5 513 

508% 

' 8 5  ( 378 1 
74' ( 329 ) 

' 191. ( 850 ) 

133 ( 592 ) 

0.945 

24 .  

2 
? A I :  

10 

16 I 



Roll Test Data Report 
Lininz Technolom lnc. 

4941 
Roll No. 103114203 

ROLL lDENTIFICATION RESIN INFORMATION 
Roll Number 1031 14203 Lot Number 7111748 

Product Name HDT080A000 3Lpe K306 

Production Date 1/23/02 Supplier Phillips 

400 feet GSE RESIN TEST DATA 
122 meters 

6.9 meters 

Z(4-145) 

w i h  (Nominal) 22.5 feet PrODem Test Method Results 
0.938 Density, g/cc ASTM D 1505 

Sheet Area .* 9,000 sq. et Melt index, g/lO min. ASTM D I238 (190L2.16) ' 0.08 
836 sq.meters 

Weight 3,833 pounds 
1,739 kilograms 

Test Test Customer Minimum Test Results 
Method Frequency Enghh Mebic English Mebic Physical Property 

Thickness. mil (mm) 
Avewge 

Minimum 

Tensile Properties: 
Yield Strength. ppI' (WW) - TD 

- MD 

Break Strength, ppi (Wan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 
Break Elongation, 96 - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, 9ICC 

carbon Black Content. % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity HeigM 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type N 

gauge length = 1.3" 

(33 mm) 
gauge length = 2.0' 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS lOlcRO65 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASm D 5596 

GRI GM 12 

every rdl 

every roll 

every dl 

every 
every roll 

every rdl 

every roll 

every roll 
every roll 

every rdl 

every roll 

every rdl 

every rdl 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 

0.940 

2.0 

A2 

10 

7 

$187 ( 832 ) 

- 1% ( 592 ) 

24 
P 

.?' *, 

,' 
16:. : 

000868 
OrderNo. 6186 
&&mer Name Fluor Femald, Inc. 
Location Hamson, OH 

'Modified 

GSE4.10-007 Rev - - 07/00 



4 9 44 Roll Test Data Report 
Technolom. Inc. Roll No. 103114204 

ROLL IDENTIFICATION RESIN INFORMATION 

Lot Number 71 11740 
L 

Ope K306 

Suuulier Phillips Production Date 1/23/02 

Length =(+/-I%) 400 feet 
122 meters 

~~ ~ 

GSE RESIN TEST DATA 

whith (Nominal) 22.5 feet 
6.9 meters 

Sheet Area 9,000 sq.feet 
836 sq.meters 

1,792 kilograms 
Weight 3,950 pounds 

Prove@ Test Method Results 
Density, g/cc ASTM D 1505 0.938 

Melt index, g/lO min. ASTM D 1238 (190D.16) 0.08 

~~ ~ 

Test Test Customer Minimum Test Results 
Method Frequency English Mebic English Metric Physical Propeq  

Thickness, mil (mrn) . 
Average 

Minimum 

Yield Strength, ppi (Nan) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Wan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 
Puncture Resistance, Ib. (N) 

ASTM D 5994 
every roll 

every roll 

every roll 

every roll 

every roll 
every roll 

every roll 
(33 mm) every roll 

every roll 

(51 mm) every roll 

every roll 

every roll 

ASTM D 638, Type IV 

gauge length = 1.3' 

gauge length = 20" 

ASTM D 1004 

80 ( 2.0 ) 

76 ( 1.9 ) 

1 6 8 .  ( 2 9 4 )  

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

$230 ( 402 ) 

s221 ( 387 ) 

*260. ( 455 ) 

$247 ( 433 ) 

$556 -' 
$27, 

56 ( 249 ) 

56 ( 249 ) 

d86.- ( 3 8 3 )  

' 8 2  ( 365 ) 

ASTM D 4833 

FTMS 101c12065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 120 ( 532 ) 8190 ( 845 1 
Puncture Resistance, Ib. (N) 

every 5th 105 ( 467 ) d 133. ( 592 ) 

Density, glcc 
every 4th 0.940 40.945 

-+ 2.4 

Ai, 

10 

Carbon Black Content, % 
every 4th 2.0 

Carbon Black Dispersion 
every 5th A2 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

every 4th 10 

every 2nd 7 25 

000869 
Order No. 6186 
&&mer Name Fluor Femald, I~c.  
Loccrtion Harrison, OH 
'Modified 1 m 0 2  

GSE4.10-007 Rev - - 07/00 



Roll Test Data Report 
Technoloav. Inc. 

R O U  IDENTIFICATlON 
Ron Number 1'1031 14205 

Product Name HdTO8OAOW 

Production Date 1R3m2 

Length q+/- I%) 400 feet 
122 meters 

Width (NominaI) 22.5 feet 
6.9 meters 

Sheet Area 9,000 sq.feet 
836 sq. meters 

Weight 3.949 pounds 
1,791 kilograms 

4 9 44 
Roll No. 103114205 

RESIN INFORMATION 

Lot Number 
TVPe 
Suuulier 

~ ~~~ 

7111748 

K306 

Phillips 

GSE RESIN TEST DATA 

Provertv Test Method Results 

Melt index, g/IO min ASTMD 1238 (190L2.16) 3 0.08 

De.ns@, g/cc ASTM D 1505 0.938 

Test Test Customer Minimum Test Res& 
Method Frequency Engbh Mebic English Mebic Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

'field Strength, ppi.(N/an) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Nan) - TD 

- MD 

Yield Elongation, % - TD 0 - MD 
- 

Break Elongation, % - TD 

- MD 
Tear Resistance, Ib. (N) . 

- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glcc 

Carbon Black Content, % 

- .  - .  

Carbon Bladc Dispenion 

Carbon Black Dispersion 

Asperity Height 

yews in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type IV 

gauge length = 1.3' 

(33 mm) 
gauge length = 2.0' 

(51 mm) 

ASTM D 1004 

ASTMD4833 

m s  l o l c ~ o 6 5  

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every mll 

every roll 

every roll 

every roll 

. every roll 

every roll 

every rdl 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210. ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249, 1 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

$ 2 2 0  ( 3 8 6 )  

:d209, ( 366 ) 

:a149 ( 375 ) 
. 5 

>255?,. ( : 447 . ) '  

17,,! 

s .q&. 

12 526. 

3431, 

2 '83 ( 369 ) 

82: ( 365 ) 

189 ( 841 ) 

3 133 ( 592 ) 

+O.W 

+ - 2.4 

d Al-, 

r' 10 
r 

25 

OrderNo. 6186 
Cz&omer Name Fluor Femald, I ~ c .  
Location Harrison, OH 

'Modified 

GSE4.10-007 Rev - - 07/00 



Roll Test Data Report 
Linina Technolom Inc. 

4 9 4.1 
Roll No. 103114206' 

ROLL IDENTIFICATION RESIN INFORMATION 
Roll Number 1031 14206 Lot Number 7111748 
Product Name HDT080Am DPe K306 
Production Date 1/23/02 Supplier Phillips 

400 feet GSE RESIN TEST DATA 
122 meters 

Length q+/- 1%) 

w& (Nominal) 22.5 feet Proverh, Test Method Results 
6.9 meters Density, g/cc ASTM D I505 0.938 

Sheet Area 9,000 sq. feet Melt index, g/IO min. ASTM D 1238 (I9Oi2.Ib) 0.08 
836 sq. meters 

Weight 3,952 pounds 
1,793 kilograms 

Test Results Test Test Customer Minimum 
MeUlod Frequency. English Metric English Mebic Physical Property 

Thickness, mil (mm) ASTM D 5994 
Average every roll 80 ( 2.0 ) ' 84 ( 2.1 1 
Minimum every rdl 76 ( 1.9 ) ;79 ( 2.0 ) 

Tensile Properties: ASTM D 638. Type N 
Yield Strength, ppI' (N/an) - TD every rdl 168 ( 294 ) ., 224 ( 392 ) 

- MD every roll 168 ( 294 ) . 217 ( 380 ) 

Break Strength, ppi (Nlcm) - TD every roll 120 ( 210 ) 238. ( 416 ) 

- MD every roll 120 ( 210 ) I 252' ( 441 ) 

Yield Elongation, % - TD 

- MD 

gauge length = I .3' every roll 

every dl (33 mm) 

12 

12 

Break Elongation, % - TD gauge length = 2.0" every roll 100 I 493 

- MD (51 mm) every roll 100 c 500 

Tear Resistance, Ib. (N) ASTM D 1004 

- TD every roll 56 ( 249 1 ~ 85 ( 378 1 
- MD every roll 56 ( 249 ) 81: ( 360 ) 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, g/= 

Carbon Black Content. % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 4833 
every roll 120 ( 532 ) ' 190 ( 845 ) 

FTMS lOlC/2065 
every 5th 105 ( 467 ) C 132 ( 587 ) 

ASTM D 1505 
every 4th 0.940 

every 4th 2.0 

every 5th A2 

every 4th 10 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

0.945. 

.. . 2 6  

8 A i  

10 

t 

* 2 0  
GRI GM i 2  

every 2nd 7 

000871 
Order No. 61 86 
Customer Name Fluor Femald, Inc. 
Location Harrison, OH 

wodiied 

GSE-4.10-007 Rev - - 07/00 



h: - k  P Q bm Roll Test Data Report 
-Lining Technolom, Inc. - 43410 - 

Roll No. 0 1 4 7 

ROLL IDENTIFICATION RESIN INFORMATION 

Roll Number 1031 14207 Lot Number 7111748 

Product Name HDT080A000 DPe K306 

Production Date 1/23/02 Supplier Phillips 

Length =(+/- 1%) 400 feet GSE RESIN TEST DATA 

width (Nominal) 22.5 feet 

122 meters 
, Property Test Method Resulk 

6.9 meters Density, g/cc ASTM D I505 0.938 

Sheet Area '9,000 sq.feet Melt index, gIl0 min. ASTM D 1238 (190L2.16) 0.08 
836 sq.meters 

Weight 3.898 pounds 
1,768 kilograms 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English Metric Physical Property 

@ OrderNo. 6186 
m t o m e r  Name Fluor F d d ,  IIX. 
Location Harrison, OH 

'Modified 

GSE4.10-007 Rev - - 07/00 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Nun) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Nun) - TD 

- MD 

Yidd Elongation, % - TD 

- MD 

Break Elongation, % -TO 
- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, g/cc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type IV 

gauge length = 1.3' 

(33 mm) 
gauge length = 2.0" 

(51 mm) 
. ASTM D 1004 

ASTMD4833 

FTMS lOlcIzo65 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

.. 

every rdl 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every rdl 

every roll 
every roll 

every dl 

every roll 

every rall 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 2 9 4 )  

120 ( 210 ) 

120 . ( 210 ) 

168 ( 294 ) 

12 

12 

100 

100 

56 ( ,249 1 
56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2' 

10. 

7 

:w, ( 2 . 1  1 
J 8  ( 2.0 ) 

;219 ( 384 ) 

,219 ( 383 1 
,216 ( 377 ) 

241 ( 422 ) 
* 18 

, : 1 7 .  

376 

478; 

5187 ( 832 ) 

i0.w ; 
" I  

7 2 6 .  

i A i :  

i 10, 

' ', m, . 

800872 



. ?  Roll Test Data Report 
I :. Technolow. Inc. 

- 4 9 4 1  
Roll No. 103114208 

ROLL IDENTIFICATION RESIN INFORMATION 
Roll Number 1 031 14208 Lot Number 71 11748 

Product Name HDTO8OAOOt3 O p e  K306 

Production Date U23102 Supplier Phillips 

Length q+/- 1%) 400 feet GSE RESIN TEST DATA 
122 meters 

6.9 meters 
(Nominal) 22.5 feet PiooertY Test Method Resub  

0.938 Density, g/cc ASTM D 1505 
Sheet Area 9,000 sq. feet Melt index, g/lO min. ASTM D 1238 (I90L2.16) 0.08 

836 sq.meters 

Weight 3,842 pounds 
1,743 kilograms 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Wan) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Nlan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture desistance, Ib. (N) 

Density, g/cc 

Carbon Black Content. % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views In Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

(33 mm) every roll 

every dl 

(51 mm) every roll 

every roll 

every roll 

ASTM D 638, Tvpe N 

gauge length = 1.3" 

gauge length = 2.0' 

ASTM D 1004 

MTM D 4833 

R M S  lOlC12065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

8Vw rdl 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

( 2.1 1 
( 2.0 1 

80 ( 2.0 ) : 84 

76 ( 1.9 ) ,78 

168 ( 294 ) :214 ( 375 ) 

168 ( 294 ) ,215 ( 376 ) 

120 ( 210 ) ,170 ( 298 ) 

120 ( 210 ) .169 ( 295 ) 

12 

12 

100 

100 

* /  l7 18 a 
L 513 

: 47Q 

120 ( 532 ) .' 181 ( 805 ) 

105 ( 467 ) . 132 ( 587 ) 

0.940 : 0.945 

2.0 2.6 

A2 A1 

10 

7 

10 
< 

21 

(PO0873 
Order No. 6186 
cmhmer  N m  Fluor FemaM, Inc. 
L o c a n  Harrison, OH 
'Modified 1/23/02 

GSE4.lO-007 Rev - - 07/00 



Roll Test Data Report 4 9 4 1  
Roll No. 103114209 Technology. Inc. 

ROLL IDENTIFICATION RESIN INFORMATION 
RoU Number ,1031 14209 Lot Number 7111748 @ Product Name HDTOBOAOOO Type U306 

Production Date 1123102 Supplier Phillips 

Length =(+A 1%) 400 feet GSE RESIN TEST DATA 

Wk&h (Nominal) 22.5 feet Prouerty Test Method Results 
0.938 

Sheet Area 9,000 sq.feet Melt index, g/IO min. ASTM D I238 (190/2..16) 0.08 

Weight 3,850 pounds 

122 meters 

6.9 meters Density, g/cc ASTM D IS05 

836 sq.meters 

1.746 kilograms 

Test Test Customer Minimum Test Res& 
Method Frequency English Metric English Metric 

Physical Property 

Thickness, mil (mm) ASTM D 5994 
Average every roll 80 ( 2.0 ) * 84 ( 2.1 ) 

Minimum every roll 76 ( 1.9 ) B 78 ( 2.0 ) 

Yield Strength, ppi (Wan) - TD every roil 168 ( 294 ) $214 ( 374 ) 
Tensile Properties: ASTM D 638, Type IV 

- MD every mll 168 ( 294 ) $226. ( 396 ) 

Break Strength, ppi (Wan) - TD every mll 120 ( 210 ) "170 ( 298 ) 

- MD every roll 120 ( 210 ) f185 ( 324 ) 

Yield Elongation, % - TD gauge length = 1.3" every roll 12 ' 17 

- MD (33 mm) every roll 12 ' 17 

Break Elongation, % - TD gauge length = 2.0' every rdl 100 f 491 0 
- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

(51 mm) 

ASTMD1004 

ASTM D4833 

Puncture Resistance, Ib. (N) FTMS 101c12065 

Carbon Black Content, % ASTM D 1603' 

every rdl 100 ' 512.. 

every mll 56 ( 249 ) " 8 6 ;  ( 383 ) 

every mll 56 ( 249 ) t 8.1; ( 360 ) 

every roll 120 ( 532 ) ' 185 ( 823 ) 

every 5th 105 ( 467 ) ' 132 ( 587 ) 

every 4th 0.940 ,43345 

every 4th 2.0 2 6  

Carbon Black Dispekion ASTM D 3015 
every 5th A2 ' A i .  

Cabon Black Dispersion 

Asperity Height GRI GM 12 

ASTM D 5596 
Views in Cat1 - Cat2 every 4th I O  10 

Average (mils) - Side A every 2nd 7 ' 21 

000874 
OrderNo. 6186 
Cmt,omm Name fluor Fernald. Inc. 
Location Harrison, OH 

'Modid 

GSE4.10407 Rev - - 07/00 



Roll Test Data Report 
Lininp Technohm Inc. 

49A! 
Roll No. 103114210 

ROLL lDENTIFlCATION RESIN INFORMATION 

a RoQ Number 4031 14210 Lot Number 7111748 

Product Name HDT080A000 DPe K306 

Production Date 1/23/02 Supplier Phillips 

GSE RESIN TEST DATA 

Ptonertv Test Method Results 

400 feet 
122 meters 

width ( N o m i d )  22.5 feet 

=(+/-I%) 

6.9 meters Dens@, g/cc ASTM D 1505 * 0.938 

Sheet Area 9,000 sq. feet Melt index, g/IO min. ASTM D 1238 (I90i2.16) 0.08 
836 sq. meters 

Weight 3,876 pounds 
1.758 kilograms 

Physical Property Test Test Customer Minimum Test Res& 
Method Frequency English Met& English . Metric 

Thickness, mil (mm) 
Average 

Minimum 

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

- MD 

Break Strength, ppi (Nlcm) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, slcc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Mews m Cat1 - cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638. Type IV 

gauge length = 1.3" 

(33 mm) 
gauge length = 2.0' 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS 101Cn065 

ASTM D 1505 

ASTM D 1603. 

ASTM D 3015 

ASTMD5596 

GRI GM 12 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every MI 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 2 9 4 )  
168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

, 84 ( 2.1 ) 

; 78 ( 2.0 1 

:215 ( 376 ) 

( 3 5 6 )  

;I70 ( 298 ) 

Y85 ( 323 ) 

0 i 18 

I 18 

4 47? 

,186 ( 828 ) 

135 ( 601 ) 

: 0.943 

2.2- 

A1 

10 

19 

order No. 61 86 
Customer Name Fluor %maMl Inc. 
Location Hm'son. OH 

'Modified 

GSE4.10-007 Rev - - 07/00 

1/24/02 



. 1 L. 
Roll Test Data Report 

Linine Technoloav. Inc. 

4941 
Roll No. 103114213 

ROLL IDENTIFICATION RESIN INFORMATION 
Ron Number .lo31 1421 3 Lot Number 7111748 

ProductName HDT080A000 5 P e  K306 

Production Date 1/24/02 Supplier Phillips 

Length X(i% 1%) 400 feet GSE RESIN TEST DATA 

Wk&h (Nominal) 22.5 feet Prouertr Test Method Results 
0.938 

Sheet Area 9,000 sq. feet Melt index, g/IO min. ASTM D 1238 (190L2.16) 0.08 

Weight 4,000 pounds 

122 meters 

6.9 meters Dens*, g/cc ASTM D 1505 

836 sq. meters 

1,814 kilograms 
~~ 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English Metric Physical R o p e 3  

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (Nh) - TD 

- MD 

Break Strength, ppi (Wm) - TD 

- MD 

Yield Elongation. % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance. Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, gla2 

Carbon Black Content. % 

Carbon Black Dispersion 

Carbon Black Dispedon 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type N 

gauge length = 1.3' 

(3 mm) 
gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS 101C/2065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every rdl 

every roll 

every dl 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 
every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 2 9 4 )  
120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 . ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

; 83 ( 2.1 ) 

79 ( 2.0 ) 

$15 ( 377 1 
L 217 ( 379 ) 

a174 ( 304 ) 

A84 ( 323 ) 

17 

5 18 

2.2 

' A1 

10 

19 

Order No. 6186 
customer Name fluor Femald, InC. 
Location Harrison, OH 

'Modified 

GSE4.10-007 Rev - - 07/00 

1/24/02 



Roll Test Data Report 
" m L . i n i n r  Technolom Inc. 

4 9 4 1  
RoU No. 103114214 

ROLL IDENTIFICATION RESIN INFORMATION 
Roll Number 1031 14214 Lot Number 7111748 

Name HDT080A000 K306 
Production Date 1/24/02 Supplier Phillips 

400 feet GSE RESIN TEST DATA 
122 meters 

=:(+/-I%) 

(Nominal) 22.5 feet ProDertv Test Method Results 
6.9 meters Density, g/cc ASTM D I505 0.938 

Sheet Area 9,000 sq.feet Melt index, g/lO min. ASTM D 1238 (190L2.16) 0.08 
836 sq.meters 

Weight 3,928 pounds 
1,782 kilograms 

Physical Property Test Test Customer Minimum Test Results 
Method Frequency Ennlish Me& Enrlish Metric 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Pmperties: 
Yield Strength, ppi (Nlan) - TD 

- MD 

Break Strength, ppi (Nlan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Carbon Black Content, % 

Caton Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type N 

gauge length = 1.3' 

(3 mm) 
gauge length = 2.0' 

(51 mm) 

ASTh4D1004 

ASTM D 4833 

FTMS lOlC/2065 

ASTM D 1505 

ASTM D 1603' 

ASTh4 D 3015 

ASTM D 5596 

GFU GM 12 

every roll 
every roll 

every roll 

every mll 
every roll 

every mll 

every roll 

every roll 

every mll 
every roll 

every mll 

evely roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) ' 83 ( 2.1 ) 

76 ( 1.9 ) .i 77, ( 2.0 1 

168 ( 294 ) '203 ( 356 ) 

168 ( 294 ) '202 ( 353 ) 

120 ( 210 ) '153 ( 269 ) 

120 ( 210 ) i179 ( 3 i4  . )  

12 

12 

I00 

100 

I: 171 

P 17: 

476 

549 :. 

56 ( 249 ) . L 79 ( 352 ) 

56 ( 249 ) (L 78 ( 347 ) 

120 ( 532 ) E 178 ( 792 ) 

105 ( 467 ) ;131( ( 583 ) 

0.940 0.944 

2.0 ; 2 4  

A2 ' A I .  

10 10 

7 '19 

Q00877 
Order No. 6186 
Customer Name fluor Femald, Inc. 
Location Harrison, OH 
'Modified 1l2402 

GSE4.1O-007 Rev - - 07/00 



. 1, i ;A. p 
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a 

Roll Test Data Report 
' ' ~ L i n i n ~  Technolopv. Inc. 

4 9 4 1  
Roll No. 103114215 

ROLL IDENTIFICATION RESIN INFORMATION 
Roll Number 1031 14215 Lot Number 7111748 

Product Name HDT08WNO lLpe K306 

Production Date lE'4fO2 Supplier Phillips 

Length =(+A X%) 400 feet GSE RESIN TEST DATA 

wkfth (Nominal) 22.5 feet Prouer& Test Method Results 
122 meters 

6.9 meters Dens& g/cc ASTM D 1505 a.938 

Sheet Area 

Weight ' 

9,000 sq. feet 
836 sq. meters 

3,900 pounds 
1,769 kilograms 

Melt index, g/lO min. ASTM D 1238 (190D.16) 0.08 

Test Test Customer Minimum Test Results 
Method Frequency Enghh Mebic English Mebic Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Nun) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (N/cm) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

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

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, gttx 

Carbon Black Content. % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type N 

gauge length = 1.3' 

(33 mm) 
gauge length = 2.0' 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

m s  101c12o65 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

Asm D 5596 

GRI GM 12 

every roll 

every roll 

every roll 

every roll 

every roll 

evely roll 
every roll 

evely roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

82 ( 2.1 ) 

79 ( 2.0 ) 

215 ( 377 ) 

9 2  ( 3 8 6 )  

'175 ( 307 ) 

$193 ( 338 ) 

17 

18 

e528 
2 5 6 8  

' 131 ( 583 ) 

8.944 

2.4 

I A1 , 

* 10 

t9 

1124102 

OrderNo. 6186 

customer Fluor Femald. I ~ c .  
Location Hamson, OH 

'Modified 

GSE-4.10407 Rev - - 07/00 



Roll Test Data Report 
Technobm Inc. 

4 9 4 1  

Roll No. I03114216 

ROLL IDENTIFICATION RESIN INFORMATION 
Rou Number s*103114216 Lot Number 71 1 1748 

Product Name HDT080A000 34pe K306 

Production Date 1/24/02 Supplier Phillips 

GSE RESIN TEST DATA 

Pr0DeJ.Q Test Method Results 

400 feet 
122 meters 

width (Nominal) 22.5 feet 

Length q+/- I%) 

6.9 meters Density, g/cc ASTM D 1505 0.938 

Sheet Area 

Weight 

9,000 sq. feet 
836 sq.meters 

3,883 pounds 
1,761 kilograms 

Melt index, g/IO min. ASTM D 1238 (190/2.16) 0.08 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English Metric Physical Propem 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (N/cm) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Nun) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Rrncture Resistance, Ib. (N) 

Density, g/cc 

Carbon Black Content, % 

Carbon Black Dispersion 

carbon Black Dispersion 

Asperity Height 

views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type IV 

gauge length = 1.3" 

(33 mm) 

gauge length = 2.0' 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS 101c12065 

ASTM D 15O5 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every rdl 

every roll 

every d l  

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

' every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

- 100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

218 ( 382 ) 

218 ( 381 ) 

172. ( 300 ) 

177 ( ,310 ) 

515- 

500., 

184 ( 819 ) 

131 .. ( 583 ) 

0.944 

2.4 

10 

Order No. 6186 
Customer Nome Fluor F e d d ,  Inc. 
Location Hamson, OH 
'Modified 

GSE4.10407 Rev - - 07/00 

1l2402 



4941 Roll Test Data Report 
Roll No. 103114218 Technolopv, Inc. 

. ROLL IDENTIFICATION RESIN INFORMATION 
Roll Number 3031 14218 

Product Name HDTo8OAOOO 

Production Date '1/24IO2 

Lot Number 
DPe 
Suuulier 

~~ ~ 

7111748 

K306 

Phillips 

400 feet 
122 meters 

Length =(+I- 1%) GSE RESIN TEST DATA 
Test Method Results Prover& 

Density, g/cc ASTM D 1505 0.938 

Melt index, g/lO min. ASTMD 1238 (190/2.16) 0.08 

(Nominal) 22.5 feet 
6.9 meters 

Sheet Area 9 , m  sq.feet 

Weight 3,845 pounds 

836 sq-meters 

1,744 kilograms 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English Mebic Physical Property 

Thickness, mil (mm) 
Aveiage 

Minimum 

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

- MD 

Break Strength, ppi (Wan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Uongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

ASTM D 5994 
every mil 

every rdl 

every roll 

every dl 

every mll 

every roll 

every roll 

every roll 

every mll 
every mli 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

i 81 ( 2.1 

81 ( 2.0 

ASTM D 638, Tvpe N 
168 ( 294 ) 

120 ( 210 ) 

I20 ( 210 ) 

168 ( 294 ) 

12 

12 

100 

100 

:' 222 ( 389 

'216 ( 377 

$219 ( 383 

!wB ( 448 
17 

d 18 

419 

512 

gauge length = 1.3" 

(33 mm) 

gauge length = 2.0' 

(51 mm) 

ASTM D 1004 
56 ( 249 ) 

56 ( 249 ) 

.-. 80 ( 356 

( 329 i 74 

ASTM D4833 
120 ( 532 ) '. 188. ( 837 

Puncture Resistance, Ib. (N) FTMS lOlC12065 

ASTM D 1505 

,ASTM D 1603* 

105 ( 467 131 . ( 583 

Density, glcc 
0.940 0.944 

Carbon Black Content, % 

Carbon Black Dispersion 

2.0 2.4 

ASTM D 3015 

ASTM D 5596 

.A1 

10 

A2 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

10 

GRI GM 12 

7 QOQ&O 
I 

Order No. 6186 
&&merName Fluor Femald, Inc. 
Location Harrison, OH 

'Mddiied 

GSE4.10-007 Rev - - 07/00 



Roll Test Data Report 
Technoloav. Inc. 

4 9 4 1  
Roll No. 103114219 

ROLL LDENTIFICATION RESIN INFORMATION 
Roll Number 1031 14219 Lot Number 7111748 

Product Name HDT080A000 DPe K306 

Production Date 1I2402 Supplier Phillips 

Length S(4.I- 1%) 400 feet GSE RESIN TEST DATA 

width (Nominal) 22.5 feet Pr0DeI-Q Test Method Results 
122 meters 

6.9 meters Dens@, g/cc ASTM D I505 0.938 

Sheet Area 9,000 sq. feet Melt index, g/IO min. ASTM D 1238 (190/2.16) 0.08 
836 sq. meters 

Weight 3,878 pounds 
1,759 kilograms 

Test Results Test Test customer Minimum 
Method Frequency English Metric English Metric Physical Proper@ 

Thickness, mil (mm) 
Average 

Minimum 

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

- MD 

Break Strength, ppi (Wan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Density, glcc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type W 

gauge length = 1.3' 

(33 mm) 
gauge length = 2.0" 

(51 mm) 
ASTM D 1004 

ASTM D4833 

FTMS lOW2065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every rdl 

every roll 

every dl 
every roll 

every roll 

every roll 

every rdl 

every roll 

every roll 
every roll 

every rdl 

every rdl 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 2 9 4 )  
168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

$215, ( 377 ) 

i 224 - ( 392 ) 

218? ( 381 ) 

t233 ( 408 ) 

'18 

. 18 

:' 440. 
' 4 8 6  

' 8 s .  ( 378 ) 

78' ( 347 1 

0.944 

2.4 

A1 

10 . 

19 

Order No. 6186 
Customer Name Fluor Femald, IC. 
Location Hamson, OH 

modified 

GSE-4.10-007 RW - - 07/00 



Roll Test Data Report 4 9 4 1  
Roll No. 103114220 Technolow, Znc. 

ROLL. IDENTIFICATION RESIN INFORMATION 
Roll Number 1031 14220 Lot Number 7111748 

Name HDT080A000 Ope U306 
Production Date 1LW02 Supplier Phillips 

400 feet GSE RESIN TEST DATA 
122 meters 

6.9 meters 

Length =(+I- 1%) 

w i h  (Nominal) 22.5 feet Prouerhr Test Method Results 
Density, g/cc ASTM D 1505 0.938 

Sheet Area 9,000 sq.feet Melt index, g/lO min. ASTM D 1238 (190L2.16) 0.08 

Weight 3,876 pounds 

836 sq.meters 

1,758 kilograms 
~ 

Test Test Crcstomer Minimum Test Res& 
Method Frequency English Metric English Metric Physical Propem 

Thickness, mil (mm) 
Average 

Minimum 

YieW3trength. ppI' (Wan) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Wan) - TD 

- MD 

Yield Elongation, % - TD 

' -MD 

Break Elongation, % - TD 

- MD 

Tear Resistance. Ib. (N) 
- TD 

- MD 

Pundure Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glcc 

Carbon Black Content, % 

.. . 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type N 

gauge length = 1.3' 

(33 mm) 

(51 m) 

gauge length = 2.0' 

ASTM D 1004 

ASTM D 4833 

m s  101cno65 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every roll 

every roll 

every roll 

every dl 
every roll 

every rdl 

every roll 

every roll 

every roll 

every dl 

every roll 

every 5th 

every 4th 

evefy 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294' ) 

120 ( 210 ) 

120 ( 210 ) 

168 ( 294 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

82 ( 2.1 ) 

81 ( 2.0 ) 

213 ( 373 ) 

; 212 ( 371 ) 

249 ( 436 1 
253 ( 4 . 4 3 )  

18 

a 18 

51 5 

505 

85 ( 378 1 
76: ( 338 ) 

I86 ( 828 ) 

131 ( 583 ) 

0.944 

2.4 

A1 : 

10 

16 

000882 

OrderNo. 6186 
Customer Name Fluor Femald. Inc. 
Location Hanison, OH 
'Modified It2402 

GSE-4.10407 Rev - - 07/00 



j !. *‘ :. 
Roll Test Data Report 

A ‘ * m L i n i n z  Technolopv. Inc. 
4 9 4 1  

Roll No. 103114222 

ROLL IDENTIFICATION RESIN INFORMATION 
Roll Number 1031 14222 Lot Number 7111748 

Product Name HDT080A000 DPe K306 

Production Date 1124/02 Supplier Phillips 

Lmtth Z(4- 1%) 400 feet 

w . .  Wornirccrl) 22.5 feet ProDerQ Test Method Results 

GSE RESW TEST DATA 
122 meters 

6.9 meters Density, g/cc ASTM D 1505 0.938 

Sheet Area 9,000 sq. feet 
836 sq.meters 

Weight 3,856 pounds 
1,749 kilograms 

Melt index, g/lO min. ASTM D I238 (1904.16) 0.08 

~~ ~ 

Test Test Customer Minimum Test Res& 
Method Frequency English Metric English Mebic Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Nun) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Wan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, 9lCC 

Carbon Black Content. % 

Carbon Black Dispersion 

Carbon Black D i m o n  
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 
every roll 

every roll 

every rdl 

every roll 

every rdl 

every roll 

every roll 

(33 mm) every roll 

every roll 

(51 mm) every roll 

every rdl 

every roll 

ASTM D 638, Type IV 

gauge length = 1.3’ 

gauge length = 2.0” 

ASTM D 1004 

ASTM D 4833 

FTMS lOlC12065 

ASTM D 1505 

ASTM D 1603’ 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every dl 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) .’ 82 ( 2.1 1 
76 ( 1.9 ) 80 . ( 2.0 ) 

168 ( 294 ) ’ 206 ( 361 ) 

168 ( 294 ) 5204 ( 358 ) 

120 ( 210 ) 2 2 2 5  ( 395 ) - -  

120 ( 210 ) a243. ( 425 ) 

12 

12 

100 

100 

i’ “I7 18 e 
t 488, 
4 

( 356 1 56 ( 249 ) : 80 

56 ( 2 4 9 )  $ 7 ’ 7 .  ( 3 4 3 )  

120 ( 532 ) ’ 184 ( 819 ) 

105 ( 467 ) ’ 131 ( 583 ) 

0.940 0.945 

2.0 ’ 2.3 

A2 ’ A1 

10 

7 

10 _. 

24 ~ 

000883 

Order No. 61 86 
cm&mw N m  Fluor Femald, Inc. 
Locrrtion Harrison. OH 

‘Modified 

GSE4.10-007 Rev - - 07/00 



Roll Test Data Report 
'i' g 
wk Lininp Technobw. Inc. 

4 9 4 1  
Roll No. 103114223 

a 

ROLL IDENTIFICATION RESIN INFORMATION 
Roll Number 1031 14223 Lot Number 7111748 

Product Name HDT080A000 DPe K306 

Production Date 1 E402 Supplier Phillips 

Length =(+/-I%) 400 feet GSE RESIN TEST DATA 
122 meters 

Prouertv Test Method Results W i i  (Nominal) 22.5 feet 
6.9 meters Density, g/cc ASTM D 1505 0.938 

Sheet Area 9,000 sq. feet Melt index, SI10 min. ASTM D 1238 (I90D.16) 0.08 
836 sq. meters 

Weight 3,904 pounds 
1,771 kilograms 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English Mebic Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Veld Strength. ppi (Nan) - TD 
Tensile Properties: 

- MD 

Break Strength, ppI (Nan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 
Break Elongation, % - TD 

- MD 

Tear Reslstance, Ib. (N) 
-TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density. @X 

Carbon Black Content. % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type IV 

gauge length = 1.3" 

(33 mm) 
gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

m s  101c12065 

every roll 

every rdl 

every roll 
every rdl 

every roll 

every dl 

every roll 

every roll 

every rdl 

every roll 

every dl 

every roll 

.every roll 

every 5th 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( '  249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

ASTM D 1505 
every 4th 0.940 

every 4th 2.0 

every 5th A2 

ASTM D 1603' 

ASTM D 3015 

82 ( 2.1 

80 ( 2.0 

204 ( 357 

212. ( 372 

( 3 p  
223 ( 3." 

18 

18 

505 

461 

81 ( 360 

73 ( 325 

186 ; ( 828 

131 ( 583 

0.945 

23 .. 

A1 . 

ASTM D 5596 
every 4th . 10 10 

GRI GM 12 
every 2nd 7 

000884 
24 

6186 
Nome Fluor Femald, Inc. 

Localion Harrison. OH 
'Modified 

GSE-4.10.007 Rev - - 07/00 



Roll Test Data Report 4 9 4 1  
Lining Tecknolopv. Inc. 

ROLL IDENTIFICATION RESIN INFORMATION 

Roll No. 103114224 

Roll Number 1031 14224 Lot Number 7111748 

Product Name HDT080AM 3Lpe K306 
Production Date 1/24/02 Supplier Phillips 

400 feet GSE RESIN TEST DATA 
122 meters 

6.9 meters Density, g/cc 

Length =(+/-I%) 

ProDertv Test Method Results width (Nominal) 22.5 feet 
0.938 

Sheet Area 9,000 sq. feet Melt index, g/IO mia ASTM D I238 (19ODS6) 0.08 

Weight 3,896 pounds 

ASTM D I505 

836 sq.meters 

1,767 kilograms 
~ ~~ 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English Metric 

Physical Property 

Thickness. mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (Wm) - TD 

- MD 

Break Strength, ppi (Nan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Densify, g/cc 

Cam Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 
every roll 

every roll 

every rdl 

every roll 

every roll 
every roll 

every dl 
(33 mm) every roll 

every roll 
(51 rnm) every roll 

every roll 
every roll 

ASTM D 638. Type IV 

gauge length = 1.3" 

gauge length = 2.0" 

ASTM D 1004 

ASTM D 4833 

FTMS 101c12065 

ASTh4 D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) ' 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

83 ( 2.1 ) 

80 ( 2.0 ) 

207 ( 362 ) 

221 ( 387 ) 

237 ( $15 ) 

229 ( 4 0 2 )  

0 . 18, 

18 

513 

455 

191 ( 850 ) 

131 ( 583 ) 

0.945 

2.3 

AI 

10 10 

7 " 22 

order No. 6186 
h h m w  Name fluor Femald, 1%. 
Location Hamson, OH 
'Modified 1/24/02 

GSE4.10-007 Rev - - 07100 



Roll Test Data Report 
Technolow. Inc. 

- - 4 9 4 1  
Roll No. 103114225 

ROLL IDENTIFlCATION RESIN INFORMATlON 
Roll Number 1031 14225 Lot Number 71 11748 @ Product Name HDT080AWO TYPe K306 

Production Date 1124/02 Supplier Phillips 

Length z (+A 1%) 400 feet GSE RESIN TEST DATA 

w i  (Nominal) 22.5 feet PrODem Test Method Results 
122 meters 

6.9 meters Density, g/cc ASTM D I505 0.938 

Sheet Area 9,000 sq.feet Melt index, gI l0  min ASTM D 1238 (190D.16) 0.08 
836 sq.meters 

Weight 3,874 pounds 
1,757 kilograms 

Test Test Customer Minimum Test Results 
Method Frequency Engkh Metric English Mebic Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (Nan) - TD 

- MD 

Break Strength, ppi (Nan) - TD 

Yield Elongation, 56 - TD 

- MD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, 

Carbon Black Content, % 

Carbon Bladc Dispixsion 

Carbon Bladc Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638. Type N 

gauge length = 1.3' 

(33 mm) 

gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS lOlC/2065 

ASTM D 1505 

ASTM D 1603' 

ASTh4 D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every rdl 

every rdl 

every roll 

every rdl 

every roll 

every roll 

every roll 

every roll 

every rdl 

every roil 

every dl 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

211 ( 368 ) 

171 ( 300 1 
204 

232 ( .4& ) 

18 ' 

' 18 

' 431 

451 

85 ( 378 1 
76 ( 338 ) 

185 ( 823 ) 

131 ( 583 ) 

0.945 

2.3 

A2 

10 

7 

AI 

10 

22 

OrderNo. 6186 
Customer Name AUW Femald, I ~ c .  
Location Harrison, OH 

'Modified 

GSE4.1O-007 Rev - - 07/00 



:@ail Lininp Technolom. Inc. 
Roll Test Data Report 4 9 4 1  

Roll No. 103114226 

ROLL IDENTIFICATION RESIN INFORMATION 
Roll Number ' 1031 14226 Lot Number 71117W 

Nome HDT080A000 DPe K306 

Production Date 1124/02 Supplier Phillips 

400 feet GSE RESIN TEST DATA 
122 meters 

(Nominal) 22.5 feet Pr0Det-Q Test Method Results 

Length Z(4-1%) 

6.9 meters Density, g/cc ASTM D 1505 0.938 

Sheet Area 9,000 sq. feet 
836 sq. meters 

Melt index, g/lO min. ASTM D 1238 (190D.16) 0.08 

Weight 3,880 pounds 
1,760 kilograms 

~ ~~ 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English Metric 

Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Veld Strength, ppi (N/cm) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Nan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

ASTM D 5994 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

(33 mm) every roll 

every roll 

(51 mm) every roll 

every roll 
. everyroll 

ASTM D 638, Type N 

gauge length = 1.3' 

gauge length = 2.0" 

ASTM D 1004 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 2 9 4 )  
168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

199 ( 349 ) 

205 ( 359 ) 

231 ( 405 ) 

251 ( 439 ) 

18 0 
497 

527 

56 ( 249 ) 

56 ( 249 ) 

82 ( 365 1 
74 ( 329 1 

ASTM D 4833 

FTMS lOlcR065 

ASTM D 1505 

ASTM D 1603. 

ASTM D 3015 

ASfMD5596 

GRI GM 12 

every roll 120 ( 532 ) 183 ( 814 ) 

Puncture Resistance, Ib. (N) 
every 5th 105 ( .467 ) 131 ( 583 ) 

every 4th 0.940 0.945 

Carbon Black Content, % 
2.3 every 4th 2.0 

Carbon Black Dispersion 
A1 every 5th A2 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

every 4th 10 10 

every 2nd 7 21 

Order No. 6186 
CUbmer fluor F e d d ,  h ~ .  
Loccrtion Harrison, OH 

modified 1/25/02 

GSE-4.10-007 RW - - 07/00 



Roll Test Data Report [ 2; C? t: 
Technolopv. Inc. 

4 9 4 1  
Roll No. 103II4227 

ROLL IDENTIFICATION RESIN INFORMATION 
Roll Number 1031 14227 Lot Number . 7111748.- 

Product Name HDT080A000 DPe K306 

Production Date 1/24/02 Supplier Phillips 

400 feet GSE RESIh' TEST DATA 
122 meters 

Length =(+/-I%) 

Width (Nominal) 22.5 feet ProDe* Test Method Res& 

Sheet Area 9,000 sq.feet Melt index, g/lO min ASTM D 1238 (190L2.16) 0.08 

Weight 3,850 pounds 

6.9 meters Density, g/cc ASTM D 1505 0.938 

836 sq. meters 

1,746 kilograms 
~- 

Test Results Test Test Customer Minimum 
Method Frequency English Metnc English Metric Physical Property 

Thickness. mil (mm) 
Average 

Minimum 

Yield Sbength, ppi (Wan) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Wan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, s/cc 

Carbon Bladc Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASiM D 638, Type N 

gauge length = 1.3' 

(3 mm) 
gauge length = 2.0' 

(51 mm) 
ASTM D 1004 

ASTM D 4833 

FTMS lOlcIzo65 

ASTh4 D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTh4 D 5596 

GRI GM 12 

every roll 

every rdl 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every dl 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 
- 

A2 

10 

7 

.83 ( 2 1  ) 

79 ( 2.0 ) 

210 ( 368 ) 

215 ( 376 ) 

216 ( 379 ) 

246 ( 430 ' )  

16 

17 

481 

522 

188 ( 837 ) 

131 ( 583 ) 

0.945 

2.3 

A1 

10 

21 

QO8888 

@ OrderNo. 61 86 
k t o m e r  Name Fluor Fernald. Inc. 
Location Harrison, OH 

'Modified 

GSE4.10-007 Rev - - 07/00 



Roll Test Data Report 
Technolonv. Inc. 

4 9 4 1  
Roll No. 103114228 

ROLL, IDENTIFICATION RESIN INFORMATION 
Roll Number 1031 14228 Lot Number 7111748 

product Nome HDT080A000 DPe K306 

Production Date 1~5/02 Supplier Phillips 

Length qt/- 1%) 400 feet GSE RESIN TEST DATA 

wfi (Nominal) 22.5 feet 

Sheet Area 9,000 sq.feet Melt index, g/lO min. ASTM D 1238 (190L2.16) 0.08 

122 meters 
Prouertv Test Method Results 

6.9 meters Density, g/cc ASTM D I505 0.938 

836 sq.meters 

Weight 3,870 pounds 
1,755 kilograms 

~- 

Test Results Test Test Customer Minimum 
Method Frequency English Mebic English Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (Wan) - TD 

- MD 

Break Strength, ppi (Wan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glcc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Bladc Dispersion 

Asperity Height 

Views in Cat1 -Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type IV 

gauge length = 1.3" 

(33 mm) 

gauge length = 2.0' 

(51 mm) 
ASTM D 1004 

ASTM D 4833 

FTMS 101Cl2065 

ASMID1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every mll 

every roll 

every roll 

every roll 

every mll 

every roll 

every roll 

every roll 

every mll 

every roll 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 2 9 4 )  
120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

222 ( 389 ) 

209 ( 366 ) 

204 ( 3 5 8 )  

261 ( 457 ) 

438 

522 

87 ( 387 1 
84 ( 374 1 

187 ( 832 ) 

131 ( 583 ) 

0.945 

2.3 

A1 

10 

20 

000889 

Order No. 61 86 
Cw&mm Nome FIUM F-ld, Inc. 
Location Harrison, OH 
'Modified 

GSE4.10407 Rev - - 07/00 



Roll Test Data Report 
Linina Technolom. Inc. 

4 9 4 1  
Roll No. 103II4229 

ROLL IDENTIFICATION RESIN INFORMAT1 ON 
Roll Number 103114229 Lot Number 711174 
Product Name HDT080A000 DPe K306 

Production Date 1/25/02 Supplier Phillips 

Length =(+I- 1%) 400 feet GSE RESIN TEST DATA 
122 meters 

(Nomind) 22.5 feet Prorrerty Test Method Results 
6.9 meters Density, g/cc ASTM D I505 0.938 

Sheet Area 

Weight 

9,000 sq.feet 
836 sq.meters 

3,896 pounds 
1,767 . kilograms 

Melt index, g/lO min. ASTM D 1238 (190i2.14) ' 0.08 

Test Res& Test Test Customer Minimum 
Method Frequency English Metric English Metric Physical Propem 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Nan) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Nan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, g/cc 

Carbon Black Content. % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type IV 

gauge length = 1 .3- 

(33 mm) 
gauge length = 2.0' 

(51 mm) 

ASTM D 1004 

ASTM D4833 

m s  101mo65 

ASTMDl505 

ASTM D 1603' 

ASTM D 3015 

ASTh4 D 5596 

GRI GM 12 

every roll 

every roll 

every roll 

every roll 

every rdl 

every rdl 

every rdl 

every roll 

every dl 
every roll 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 2 9 4 )  
120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ' ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

82 ( 2.1 ) 

79 ( 2.0 ) 

206 ( 3 6 1 )  
202 ( 353 ) 

230 ( 402 ) 

239 ( 418 ) 

17 

18 

468 
51 1 

186 ( 828 ) 

131 ( 583 ) 

0.945 

2.3 

A2 A1 

10 10 

7 20 

Order No. 6186 
Customer Nome fluor Femald, Inc. 
Location Hamson, OH 
'Modified 

GSE4.10-007 Rev - - 07/00 



Roll Test Data Report 
Tecknolopv. Inc. 

- 4 9 4 1  
Roll No. 103114230 

ROLL 1DENTIFlCATION RESN INFORMATION 
Roll Number 1031 14230 Lot Number 7111748 
Product Name HDT080Am Type K306 
eoduction Date lR5102 Supplier Phillips 

400 feet GSE RESIN TEST DATA 
122 meters 

Length =(M- l%)  

w i i  (Nominal) 22.5 feet Prouertv Test Method Results 
6.9 meters Dens@, g/cc ASTM D 1505 0.938 

Sheet Area 9,000 sq. feet Melt index, g/IO min. ASTM D 1238 (190/2.16) 0.08 
836 sq. meters 

Weight 3,890 pounds 
1,765 kilograms 

~ ~ 

Test Test Customer Minimum Test Results 
Method Frequency English Mebic EngZish Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength. ppi (Nlcm) - TD 

- MD 

Break Strength, ppi (Nun) - TD 

Tensile Properties: 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, g/cc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type IV 

gauge length = 1.3' 

(33 mm) 
gauge length = 20' 

(51 mm) 

ASTM D 1004 

ASTM 04833 

FTMS lOlU2065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

evev 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 2 9 4 )  

120 ( 210 ) 

120 ( 210 ) 

168 ( 294 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

206 ( 360 ) 

212 ( 371 ) 

225 ( 393 ) 

245 ( 428 ) 

18 l7 e 
486 

513 

84 ( 374 1 
75 ( 334 1 

186 ( 828 ) 

137 ( 610 ) 

0.942 

2.1 

A i .  

10 

22 

Order No. 6186 
Cmtomm Name Fluor F-ld, Inc. 
Location Hanison, OH 
'Modified 

GSEd.10-007 Rev - - 07/00 



Roll Test Data Report 4 9 4 1  
Roll No. 103114231 -hi! Lininp Technolom. Inc. 

RESIN INFORMATION 

rn 
ROLL ILIENTIFICATION 

Roll Number ' 1W14rJt Lot Number 7111748 

Product Name HDTC@OA000 DPe K306 

Production Date ln5 lM Supplier Phillips 

Length a(+/. 1%) 400 feet GSE RESIN TEST DATA 

%fth (Nominal) 22.5 feet ProDertv Test Method Results 
122 meters 

6.9 meters DensityJ g/cc ASTM D IS05 '0.938 

Sheet Area 9,Ooo sq. feet Melt indexJ g/IO min ASTM D I238 (190/2.16) 0.08 

Weight 3,898 pounds 

836 sq. meters 

1,768 kilograms 

Test Test Customer Minimum Test Res& 
Method Frequency English Metric Eng&h Mehk Physical Propem 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Wan) - TD 

Break Strength, ppI (Wan) - TD 

. .  
Tensile Properties: 

- MD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % -TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

puncture Resistance, Ib. (N) 

Density, glcc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type IV 

gauge length = 1.3' 

(33 mm) 

gauge length = 2.0' 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FIMS lOlc12065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every rdl 

every roll 

every roll 

every rdl 

every roll 

every roll 
every rdl 

every rdl 

every dl 

every roll 

every rdl 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 2 9 4 )  
120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

83 ( 2.1 ) 

- 79 ( 2.0 ) 

209 

203 ( 3 5 5 )  
1 3  ( 277 ) 

' l e 0  ( 279 ) 

17 

17 

366 

469 

82 ( 365 ) 

78 ( 347 ) 

173 ( 770 ) 

137 ( 610 ) 

0.942 

2.1 

A1 

10 

22 

080892 

@ OrderNo. 61 86 
k t o m m  Name Fluor Femald, Inc 
Location Harrison. OH 
'Modified 1/25102 

GSE4.10-007 Rev - - 07\00 



; $ ? .  Roll Test Data Report 
Technobm. Znc. 494J 

Roll No. 10311 32 

e 

e 

e 

R O U  LDENTIFICATION RESIN INFORMATION 
Lot Number 
DPe 
Suuulier 

7111748 

K306 

Phillips 
~~~ ~~~ ~ 

Length S(i4 1%) 400 feet 

(Nominal) 22.5 feet 

122 meters 

6.9 meters 

Sheet Area 9,000 sq.feet 
836 sq.meten 

1,750 kilograms 
Weight 3,857 pounds 

GSE RESIN TEST DATA 

ProDerty Test Method Results 
Dens@, g/cc ASTM D I505 0.938 

Melt index, g i .0  min. ASTM D I238 (190D.16) 0.08 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English Metric Physical Propem 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Sbength, ppi (NUTI) - TD 

- MD 

Break Strength, ppi (Nan) - TD 

- MD 

Meld Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Punchue Resistance. Ib. (N) 

Carbon Black Content, % 

Carbon Bladc Dispersion 

Carbon Black Dispersion 

Asperity Height 

views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type N 

gauge length = 1.3- 

(33 mm) 
gauge length = 2.0” 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FrMS 101c12065 

ASTM D 1505 

ASTM D 1603’ 

ASTM D 3015 

hSTM D 5596 

GRI GM 12 

every roll 

every roll 

every roll 

every roll 
every rdl 

every rdl 

every roll 

every rdl 

every roll 

every roll 

every roll 

every roll 

evev roll 

every 5th 

every 4th 

.. 
every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 82 ( 2 1  ) 

76 ( 1.9 ) 80 ( 2.0 ) 

168 ( 294 ) 201 ( 352 ) 

168 ( 2 9 4 )  211 ( 3 6 8 )  

120 ( 210 ) 164 ( 286 ) 

120 ( 210 ) 171 (, 298 ) 

12 17 

12 17 

100 535 
100 463 

56 ( 249 ) 80 ( - 1  
56 ( 249 ) 75 ( 334 ) 

120 ( 532 ) . 186 ( 828 ) 

105 ( 467 ) 137 ( 610 ) 

0.940 

2.0 

A2 

0.942 

2 1  

A1 

10 . l o  

7 26 

000893 

onler No. 6186 
customer Name F~UCU Fernald, I ~ c .  
Locotion Harrison, OH 

modiied 

GSE4tOM)T Rev - - 07/00 

l l w 0 2  



Roll Test Data Report 
1 &et\ Lining Technolom Inc. 

4 9 4 1  
Roll No. 103114233 

ROLL IDENTIFICATION RESIN INFORMATION 
Roll Number 1031 14233 Lot Number 7111748 
Product Name HDTO8W000 O p e  K306 
Production Date V25m2 Supplier Phillips 

400 feet GSE RESIN TEST DATA 
122 meters 

Z(+I-l%) 

W i i  (Nominal) 22.5 feet ProDertv Test Method Results 
6.9 meters Density, g/cc ASTM D 1505 0.938 

Sheet Area 9,000 sq. feet Melt index, g/IO min. ASTM D 1238 (190f2.16) 0.08 
836 sq.meters 

Weight 3,814 pounds 
1,730 kilograms 

~ 

Test Test Customer Minimum Test Results 
Method Frequency English Me& English Mebic Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (Nun) - TD 

- MD 

Break Strength, ppi (Nan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation. % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, 

C a b n  Black Content, ,% 

CaWn Black Dispersion 

Carbon Black Dispemion 

Asperity Height 

MewsinCatl -Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type IV 

gauge length = 1.3' 

(3 mm) 
gauge length = 2.0. 

(51 mm) 

'ASTM D 1004 

ASTMD4833 

FTMS lOlCnO65 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every roll 

every roll 
every roll 

every roll 
every roll 

every roll 

every roll 

every roil 

every dl 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

82 ( 2.1 ) 

80 ( 2.0 1 

217 ( 380 ) 

216 ( 377 ) 

210 ( 368 ) 

( 3 8 8 )  

.16 17 0 
351 

382 

82 ( 365 1 
84 ( 374 ) 

192 ( 854 

137 ( 610 ) 

0.942 

2.1 

A1 

10 

26 

000894 

Order No. 6186 
Customer Nome Fluor Femald. Inc 
Location Harrison. OH 

modifled 

GSE4.10407 Rev - - 07100 

1125102 



Roll Test Dda  Report 
Teclanoloav. Inc. 

4 9 4 1  
Roll No. 103114234 

ROLL. IDENTIFICATION RESIN INFORMATION 

t 
Roll Number 403114234 Lot Number 7111748 

Product Name HDT080AWO DPe K306 

Production Date 1/25102 Supplier Phillips 

GSE RESIN TEST DATA 400 feet 
122 meters 

Length =ti./- I%) 

width (No&) 22.5 feet Prouerty Test Method Results 
6.9 meters Dens@, g/cc ASTM D 1 SO5 0.938 

Sheet Area 

Weight 

9,000 sq. feet 
836 sq.meters 

3,896 pounds 
1,767 kilograms 

Melt index, g/IO min. ASTM D 1238 (I90D.16) 0.08 

~~ 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English Mebic Physical Proper& 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Nan) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Wan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glcc 

Carbon Bladc Content. % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type IV 

gauge length = 1.3" 

(33 rnm) 

gauge length = 2.0" 

(51 

A ~ T M  D io04 

ASTM D 4833 

FTMS lOlU2065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every rdl 

every roll 

every roll 

every roll 

every roll 

every dl 
every roll 
every roll 

every rdl 

every roll 

every roll 
every rdl 

every dl 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 2 9 4 )  

168 ( 2 9 4 )  
120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

82 ( 2.1 

80 ( 2.0 

221 ( 386 

218 . ( 382. 

232 ( 407: 

243 (. 426" 

. 17 

17 

471 

' 503 

87 ( 387 

81 ( 360 

193 ( 859 

136 ( 605 

0.943 

2.2 

A1 

10 

29 

@ ' OrderNo. 6186 
&&mer Name Fluor Fernald. Inc. 
Location' Harrison, OH 
'Modified 1/25/02 

GSE4.10-007 Rev - - 07/00 



Roll Test Data Report 
Lining Technoloav. Inc. 

4 9 4 1  
Roll No. 103114235 

ROLL IDENTIFICATION RESIN INFORMATION 
Roll Number 1031 14235 Lot Number 7111752 

Product Name HDT080A000 TYPe K306 

Production Date 1/25/02 Supplier Phillips 

400 feet GSE RESIN TEST DATA 
122 meters 

Length =[M- l%)  

width (Nominal) 22.5 feet PrODert)! Test Method Results 
6.9 meters Density, g/cc ASTM D 1505 0.938 

Sheet Area 

Weight 

9,000 sq. feet 
836 sq. meters 

Melt index, g/lO min. ASTM D 1238 (190L2.16) 0.10 

3,912 pounds 
1,774 kilograms 

Test Test Customer Minimum Test Results 
Method Frequency English Mebic E n g l ~ h  Mebic Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (Nm) - TD 

- MD 

Break Strength, ppi (Nan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 
Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glee 

Carbon Black Content. % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type IV 

gauge length = 1.3" 

(33 mm) 

gauge length = 2.0' 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS lOlC12065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 2 9 4 )  

168 ( 2 9 4 )  
120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

82 ( 2.1 ) 

81 ( 2.0 1 

200 ( 350 ) 

209 ( 3 6 5 )  

213 ( 373 ) 

242 ( 424 ) 

435 

522 

155 ( 690 ) 

136 . ( 605 ) 

0.943 

2.2 

A1 

10 

29' 

89 Ip 
Order No. 6186 
Customer Name fluor Femald, IN. 

Location Hamson, OH 

'Modified 

GSE4.10-007 Rev - - 07/00 

1/25/02 



Roll Test Data Report 
Lininp Technolom Inc. 

- 4 9 4 1  

Roll No. I03 I I4236 

ROLL. IDENTIFICATION RESIN INFORMATION 
7111752 

K306 
Phillips 

400 feet 
122 meters 

Width mominol) 22.5 feet 
6.9 meters 

Sheet Area 9,000 sq.feet 
836 sq. meters 

Weight 3,880 pounds 
1,760 kilograms 

~~ 

GSE RESIN TEST DATA 

Prouertv Test Method Results 
Density, glcc ASTM D 1505 0.938 

Melt index, g/lO min. ASTMD 1238 (190L2.16) 0.1 0 

Physical PropeQ Test Test Customer Minimum Test Res& 
Method Frequency English Met& English Metric 

Thickness, mil (mm) 
Average 

Minimum 

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

* MD 

Break Strength, ppi (Nan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

B w k  Elongation, % * TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, g/cc 

Carbon Black Content, % 

. -  

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type IV 

gauge length ='1.3' 

(33 mm) 
gauge length = 20" 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS 101(=/2065 

ASTM D 1505 

ASTM D 1603' 

._ 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 
every roll 

every roll 
every roll 

every roll 

every roll 

every roll 
every roll 

every roll 

every roll 

every roil 

every roll 

every d l  

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

.. 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 
.. . . ._ 

A2 

10 

7 

220 ( 385 ) 

219 ( 383 ) 

233 ( 408 

235 ( 412 

17 

17 . 

472 

512 

86 ( 383 ) 

85 ( 378 1 

191 ( 850 ) 

'136 ( 605 ) 

0.943 

2 2  
- 

A1 

10 

23 

000897 

Order No. 6186 

Location Hamson, OH 

'Modified 

GSE4.10-007 Rev - - 07/00 

Name fluor Femald, InC. 

1/25/02 



Roll Test Data Report 
Technobm. Inc. 

4 9 4 1  
Roll No. I03114237 

ROLL IDENTIFICATION RESIN INFORMATION 
Lot Number 7111752 Roll Number 103114237 

product Name HDT080A000 TVPe K306 

Production Date 1125102 Supplier Phillips 

400 feet GSE RESIN TEST DATA 
122 * meters 

Length q+/-l%) 

w a  (Nominol) 22.5 feet 

Sheet Area 9,000 sq. feet Melt index, g/lO min ASTM D 1238 (1900.16) 0.10 

Property Test Method Results 
6.9 meters Density, g/cc ASTM D 1505 0.938 

836 sq.meters 

Weight 3,853 pounds 
1,748 kilograms 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English Metric Physical Property 

~ ~~ ~~~ ~ 

000898 

order No. 6186 
-&mer Name Flwr Femald, IIE. 
Location Harrison, OH 

'Modified 

GSE4.10-007 Rev - - 07100 

1/25/02 

Thickness, mil (mrn) 
Average 

Minimum 

Yield Strength, ppi (N/cm) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Nan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Pundure Resistance, Ib. (N) 

Density, 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM 0 638, Type IV 

gauge length = 1.3' 

(33 mm) 
gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS lOlc12065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every rdl 

every rdl 

every roll 

every roll 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

168 ( 294 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2 0  

A2 

10 

7 

223 ( 391 ) 

226 ( 396 ) 

158 . ( 276 ) 

175 ( 306. ) 

l6 17 a. 
272 

443 

189 ( 841 ) 

0.943 

2.2 

A1 

10 

23 



Roll Test Data Report 4 9 4 1  
Lininp Technolom. Inc. 

ROLL IDENTIFICATION 

Roll No. 103114238 

RESIN INFORMATRIN 

? ,. 'I 

Roll Number 1031 14238 Lot Number 71 1 1752 

ProductName HDT080AOm Type K306 

Production Date V25102 Supplier Phillips 

400 feet GSE RESIN TEST DATA 
122 meters 

6.9 meters 

Length =(+/-I%) 

width (Nominal) 22.5 feet ProDerh, Test Method Results 
0.938 Density, glee ASTM D 1505 

Sheet Area 9,000 sq.feet Melt index, g/lO min. ASTM D 1238 (I901'2.16) 0.10 
836 sq. meters 

1,747 kilograms 
Weight 3,852 pounds 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English Metric Physical Propem 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Roperties 
Yield Strength, ppi (N/wI) - TD 

- MD 

Break Strength, ppi (Wan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance , Ib. (N) 

Density, g/cc 

Carbon Black Content. % 

carbon Bladc Dispersion 

carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type N 

gauge length = 1.3. 

(33 mm) 
gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS lOlU2065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every rdl 

every dl 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 2 9 4 )  
120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

82 ( 2.1 ) 

80 ( 2.0 ) 

223 ( 391 ) 

220 ( 3 8 4 )  

159 ( 279 ) 

171 ( 299 ) 

16 

17 

. 419 

441 

85 ( 378 1 
85 ( 378 ) 

191 ( 850 ) 

: 136 ( 605 ) 

0.944 

2.4 

A1 

" 10 

- 2 2  

800899 

@ OrderNo. 6186 
&tom@ Name fluor Fernald, Inc. 
Location Harrison, OH 

'Modified 

GSE4.10-007 Rev - - 07/00 

112w02 



Roll Test Data Report 
Technology. Inc. 

4 9 4 1  
Roll No. I03114239 

ROLL IDENTIFICATION RESIN INFORMATION 

e Roll Number 1031 14239 Lot Number 7111752 
Product Name H ~ T 0 8 0 m  3)lpe K306 
Production Date 1LFXQ Supplier Phillips 

GSE RESIN TEST DATA 400 feet 
122 meters 

6.9 meters 

Length Z(+/-Z%) 

Width (Norninol) 22.5 feet Test Method Results Prouertv 
Density, g/cc ASTM D 1505 0.938 

Sheet Area 9,000 sq.feet Melt index, g/IO min. ASTM D I238 (I90L2.16) 0.10 
826 sq.meters 

Weight 3,880 pounds 
1,760 kilograms 

Physical Property Test Test Customer Minimum Test Resuh 
Method Freouencv Enalish Metric English Metric 

Thickness, mil (mrn) 
Average 

Minimum 

Yield Strength, ppI' (Wan) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Nun) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glcc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type IV 

gauge length = 1.3" 

(33 mm) 

gauge length = 2.W 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS lOlU2065 

ASTM D 15O5 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every roll 

every roll 
every roll 

every mll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every mll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

221 ( 387 ) 

216 ( 379 ) 

162.. ( 284 ) 

191 ( 344 ) 

16 . 

"17 

,416 

580 

197 ( 877 ) 

0.944 

r 2.4 ' 

A1 

10 

22 

000300 
Order No. , 6186 
Cmtomer N .  Fluor FemaM, Inc. 
Location Hamson. OH 

'Modified 
1/25/02 

GSE4.10407 Rev - - 07/00 



Roll Test Data Report 
-Lininp Technoloav. Inc. 

4 9 4 1  
Roll No. 103114240 

RESIN INFORMATION 
Lot Number 71 11752 

DPe K3Q6 

Supplier Phillips 

400 feet 
122 meters 

Widlh (Nominal) 22.5 feet 
6.9 meters 

Sheet Area 9,000 sq. feet 
836 sq. meters 

Weight 3,972 pounds 
1,802 kilograms 

GSE RESIN TEST DATA 

Prouertr Test Method Results 
Dens@, g/cc ASTM D I505 0.938 

Melt index, g/IO min. ASTM D 1238 (190L2.16) 0.10 

Test Test Customer Minimum Test Res& 
Method Frequency English Mebic English Mebic Physical Property 

Thickness, mil (mm) ASTM D 5994 
Average every roll 80 ( 2.0 ) 84 ( 2.1 ) 

Minimum every roll 76 ( 1.9 ) 80 ( 2.0 ) 

Tensile Properties: ASTM D 638, ~ y p e  N 
Yield Strength, ppi (N/m) - TD every roll 168 ( 294 ) 223 ( 389 ) 

- MD every roll 168 ( 294 ) 227 ( 397 ) 

Break Strength, ppi ( W m )  - TD 

- MD 

120 ( 210 ) 239.: ( 419 every roll 

every roll 120 ( 210 ) 256' ( 448 ) 

Yield Elongation, % - TD gauge length = 1.3" every roll 12 

- MD 

Break Elongation, % - TD 

(33 mm) every dl 
every roll 

I 

gauge length = 2.0" 

12 

100 

17 

18 

487 

- MD (51 mm) every roll 100 441 

Tear Resistance, Ib. (N) ASTM D 1004 
- TD every roll 56 ( 249 ) 87 ( 387 ) 

- MD every roll 56 ( 249 ) 81 ( 360 1 
Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, dm 

ASTM D 4833 
every roll 120 ( 532 ) 191 ( 850 ) 

' every 5th 105 ( 467 ) 136 ( 605 ) 
FTMS lOW2065 

ASTM D 1505 
every 4th 0.940 0.944 

Carbon Black Content, % 

Ca&-Bb&-Dispersion.- - - - ~- ASTMD 3015 -- 

ASTM D 1603' 
every 4th 2.0 24 

every 5th A2 A1 

. ~. -. . .  - .  .~~ ~ . . - . . ~ .  . . - - . - . - - . 

carbon Black Dispersion 

Asperity Height 

views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5596 
every 4th 10 

every 2nd 7 
GRI GM 12 

10 

20 

0 OnlerNo. 6186 
Customer Nume Fluor Femald, 1%. 
Location Hanison, OH 

'Modified 

GSE4.10407 Rev - - 07/00 

1126102 



Roll Test Data Report 
Lining Technolopv. Inc. 

4 9 4 1  
Roll No. 103114241 

ROLL IDENTIFICATION RESIN INFORMATION 
Roll Number 1031 44241 Lot Number 71 1 1752 

Product Name HDT080AWO TVPe K306 

Length Z(+/-I%) 

Production Date 1LWX Supplier Phillips 

400 feet GSE RESIN TEST DATA 
122 meters 

RODerty Test Method Results w& (Nominal) 22.5 feet 
6.9 meters Density, g/cc ASTM D I505 0.938 

Sheet Area 

Weight 

,9,000 sq.feet 
836 sq. meters 

3,942 pounds 
1,788 kilograms 

Melt index, g/IO min. . ASTM D 1238 (19012.16) 0.10 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English Metric Physical Rope@ 

Thickness, mil (mm) 
Average 

Minimum 

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

* MD 

Break Strength, ppi ( W m )  - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) - TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance,'lb. (N) 

Density, glcc 

Carbon Black Content. % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type IV 

gauge length = 1.3" 

(33 mm) 

gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTMD4833 

FTMS lOlC12065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every rdl 

every roll 

every roll 
every roll 

every dl 

every roll 

every roll 

every rdl 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 2 9 4 )  

120 ( 210 ) 

120 ( 210 ) 

168 ( 294 ) 

12 

12 

100 

100 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

226 ( 396 ) 

,212 ( 371 ) 

206 ( 361 ) 

229 ( 400 ) 

11 
373 

,441 

192 ( 854 ) 

136 ( 605 ) 

0.944 

2.4 

A1 

10 

' 20 

Order No. 6186 

Location Harrison, OH 
'Modified 

GSE-4.10-007 Rev - - 07/00 

N a m  Fluor Femald, Inc. 



Roll Test Data Report 
Lining Technoloav. Inc. 

4 9 4 1  
Roll No. 1031 14242 

ROLL IDENTIFICATION RESIN INFORMATION . 

Roll Number 1031 14242' Lot Number 7111752 

Product Name HDT080A000 DPe K306 

Production Date 11'26102 Supplier Phillips 

GSE RESIN TEST DATA 

Prouerhr Test Method Results 

400 feet 
122 meters 

width (Nominal) 22.5 feet 

Length z (+/- 1%) 

6.9 meters Dens@, g/cc ASTM D I505 0.938 

Sheet Area 9,000 sq.feet Melt index, g/lO min. ASTM D I238 (190L2.16) 0.10 
836 sq.meters 

Weight 3,939 pounds 
1,787 kilograms 

Test Results Test Test Customer Minimum 
Method Frequency English Metric English Me& Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Nan) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Wan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation. % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glee 

carbon Black Content. % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTh4 D 5994 

ASTM D 638, Type N 

gauge length = 1.3' 

(33 mm) 

gauge length = 2.0" 

. (51 mm) 

ASTM D 1004 

ASTM D 4833 

m s  101cIzo65 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GFU GM 12 

every roll 

every dl 

every rdl 

every m!l 

every roll 

every rdl 

every dl 

every roll 

every rdl 

every rdl 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 2 9 4 )  
120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

84 ( 2.1 ) 

79 ( 2.0 ) 

227 ( 397 ) 

225 ( 393 ) 

248 ( 435 ) 

221 ( 387 ) 

16 

16 

463 
441 

85 ( 378 ) 

81 ( 360 1 

188 ( 837 ) 

139 ( 619 ) 

0.944 

2.3 
.. 

.A1 

10 

' 18 

000903 

order No. 6186 
-&mer Name flu- Femald, Im. 
Location Harrison, OH 

*Modified 

GSE4.10-007 Rev - - 07/00 

1/26/02 



Roll Test Data Report 4 9 4 1  ' Q a  Liniw Technolonv, Inc. Roll No. 103114243 

RESIN INFORMATION 

; k q  

ROLL IDENTIFICATION 

Roll Number 1031 1424 Lot Number 7111752 
Product Name HDT080A000 O p e  K306 
Prodkction Date 1 E6102 Supplier Phillips 

GSE RESIN TEST DATA 400 feet 
122 meters 

Length %(M- 1%) 

w i t h  (Nominal) 22.5 feet Prouerty Test Method Results 
6.9 meters Density, g/cc ASTM D 1505 0.938 

Sheet Area 9,000 sq.feet 
836 sq.meters 

Melt index, g/lO min. ASTM D 1238 (190/2.16) 0.10 

Weight 3,928 pounds 
1,782 kilograms 

Test Test Custonter Minimum Test Results 
Method Frequency English Metric English Metric Physical Property 

Thidmess. mil (mm) 
Average 

Minimum 

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

- MD 

Break Strength, ppi (N/an) - TD 

- MD 

Yidd Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Pundure Resistance. Ib. (N) 

Density, glcc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type W 

gauge length = 1.3" 

(33 mm) 
gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS lOlW~O65 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every roll 
every roll 

every rdl 

every roll 
every roll 

every roll 
every roll 

every dl 

every roll 

every rdl 

every rdl 

every 5th :. 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ' ( 249 ) 

56 ( 249 ) 

120 ( 532. ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

217 ( 380 ) 

221 ( 387 ) 

213 ( 373 ) 

242 ( 423 ) 

':: 
435 
486 

192 ( 854 ) 

139 ( 619 ) 

0.944 

2.3 

A1 

10 

- 18 

000904 

order No. 6186 
&samer Name Fluor Femald, IW. 
Localion Hamson, OH 

Wodified 

GSE4.10-007 Rev - - 07/00 

1/26/02 



4 9 4 1  Roll Test Data Report 

Technolonv. Inc. Roll No. 103114246 

ROLL IDENTIFICATION RESIN INFORMATION 

Roll Number 103114246 Lot Number 71 11752 0 Product Name HDTO80A000 n P e  U306 

Production Date 1lZxU Supplier Phillips 

Length Z(+/. 1%) 400 feet GSE RESLN TEST DATA 

w a  (Nominal) 22.5 feet prone* Test Method Results 
122 meters 

6.9 meters Density, g/cc ASTM D 1505 0.938 

Sheet Area 9,000 sq. feet Melt index, g/lO m h  ASTM D 1238 (190/2.16) 0.10 836 sq. meters 

Weight 3,963 pounds 
1,798 kilograms 

Test Test Customer Minimum Test Results 
Method Frequency Engbh Metric English Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi - TD 

- MD 

Break Strength, ppi (Nlcm) - TD 

- MD 

ASTM D 5994 

ASTM D 638, Type IV 

every roll 

every roll 

every roll 

every roll 

every roll 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

84 ( 2.1 

80 ( 2.0 

168 ( 2 9 4 )  
168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

225 ( 393 

224 ( 392 

25p ( 437 

258 ( 452 

17 

18 

51 7 

518 

gauge length = 1.3' 

(33 mm) 

gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

56 ( 249 ) 

56 ( 249 ) 

85 ( 378 

83 ( 369 

ASTM D 4833 
120 ( 532 ) 198 ( 881 

Puncture Resistance, Ib. (N) m s  101c12065 
105 ( 467 ) 139 ( 619 

Density, gtcc ASTM D 1505 
0.940 0.944 

Carbon Black Content, % ASTM D 1603' 
2.0 2.3 

Carbon Black Dispersion ASTM D 3015 
A2 A1 

' 10 

19 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5596 
10 

GfU GM 12 
7 

' OrderNo. 6186 
-tome,- N m  fluor Femald, Inc. 
Location Hanison, OH 
'Modified 

GSE4.10-007 Rev - - 07/00 



! t I:? b Roll Test Data Report 
Technolom Inc. 

4 9 4 1  
Roll No. 1031 14272 

ROLL IDENTIFICATION RESIN INFORMATION 
Roll Number 1031 14272 Lot Number 7120001 

Product Name HDT~OAOW TYPe K306 

Prodrrction Date 1/28/02 Supplier Phillips 

Length =(+A I%) 400 feet 

width (Nominal) 22.5 feet Roue* Test Method Results 

GSE RESIN TEST DATA 
122 meters 

6.9 meters Density, glcc ASTM D 1505 0.938 

Sheet Area 

Weight 

9,000 sq. feet 
836 sq. meters 

3,918 pounds 
1,777 kilograms 

Melt index, glI0 min. ASTM D I238 (190L2.16) 0.08 

- 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Nan) - TD 
Tensile Properties: 

- MD 

Break Strength, ppI (Nan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
-TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, sl= 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type IV 

gauge length = 1.3" 

(33 mm) 

gauge length = 2.0. 
(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS lOlC12065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every rdl 

every roU 

every roll 

every roll 

every rOn 

every roil 
every roll 

every roll 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 2 9 4 )  

120 ( 210 ) 

120 ( 210 ) 

168 ( 294 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532' ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

18 l7 0 
469 

542 

194 ( 863 

151 ( 672 

-0.943 

2.3 ' 

A2 

- 10 

20 

00090.6 

Order No. 6186 
Customer Name Fluor Femald. Inc- 
Location Harrison, OH 

'Nlodiied 

GSE4.10407 Rev - - 07/00 

1/28/02 



Roll Test Data Report . , " 
1 .$' y \. 

Lining Technolopv. Inc. 
4 9 4 1  

Roll No. 103114273 

ROLL IDENTIFICATION RESIN INFORMATION 
Roll Number . 1031 14273 

Product Name HDT080A000 

Production Date 1RW02 

Lot Number 
TYPe 
SUDDkr 

71?0001 

K306 
Phillips 

400 feet 
122 meters 

GSE RESIN TEST DATA 

ProDe* Test Method Results 
Dens@, g/cc ASTM D 1505 0.938 

Melt index, g/IO min. ASTM D 1238 (I90L2.16) 0.08 

wk&h (Nominal) 22.5 feet 
6.9 meters 

Sheet Area 9.000 sq. feet 
836 sq. meters 

Weight 3,900 pounds 
1,769 kilograms 

~ 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English Metric Physical Proper@ 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Nan) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Nan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

ASTM D 5994 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 
every roll 

every roll 
every roll 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

.76 ( 1.9 ) 

82 ( 2.1 ) 

77 ( 1.9 ) 

ASTM D 638, Type IV 
168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

222 ( 3 8 9 )  

224 ( 391 ) 

241 ( 422 ) 

273 ( 478 ) 

18 

18 

505 

571 

gauge length = 1.3" 

(= mm) 
gauge length = 2.0' 

(51 mm) 

ASTM D 1004 
56 ( 249 ) 

56 ( 249 ) 

86 ( 3 8 3 )  

84 ( 374 ) 

ASTM D 4833 

FTMS lOlc12065 

120 ( 532 ) '192 ( 854 1 
Puncture Resistance, Ib. (N) 

105 ( 467 ) 

Density, glcc ASTM D 1505 

ASTM D 1603' 

0.940 0.943 

Carbon Black Content. % 
2.0 - 2.3 

Carbon Black Dispersion ASTM D 3015 

ASTM D 5596 

GRI GM 12 

A2 A2 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

10 , l o  

19 7 

000907 

Order No. 6186 
Customer Nome fluor Femald, Iw. 
Location Hamson, OH 
'Modified 

CFS4.10-007 Rev - - 07100 

0 



- 4 9 4 1  Roll Test Data Report 
Roll No. I03114274 - Lininp Technolom. Inc. 

RESIN INFORMATION 

p * m  p. y 
ROLL IDENTIFICATION 

Roll Number 103114274 Lot Number 7120001 
Product Name HDT080A000 DPe K306 
Production Date 1LW02 Supplier Phillips 

Length =(+/-I%) 400 feet GSE RESIN TEST DATA 
122 meters 

(Nominal) 22.5 feet ProDerly Test Method Results 
6.9 meters Density, g/cc ASTM D I505 0.938 

Sheet Area 9,000 sq. feel Melt index, g/IO m h  ASTM D I238 (190/2.16) 0.08 
836 sq.meters 

Weight 3,906 pounds 
1,772 kilograms 

Test Test Customer Minimum Test Res& 
Method Frequency English Mebic English Metric 

Physical Propem 

Thickness, mil (mm) 
Average 

Minimum 

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

- MD 

Break Strength, ppi (Wcm) - TD 

- MD 

Yield Elongation, % -TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) - TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type N 

gauge length = 1.3" 

(33 mm) 
gauge length = 2.0' 

'(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS lOlCn065 

ASTM D 1505 

ASTM D 1603. 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every rdl 

every roll 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

217 ( 380 ) 

216 ( 379 ) 

220 (., 385 , 1. 

18 

417 

51 1 

84 ( 374 1 
85 ( 378 1 

189 ( 841 ) 

135 ( 601 ) 

0.946 

2.3 

A1 

10 

19 

000908 

Order No. 6186 
&&mer Name Fluor Femald. Inc. 
Location Harrison, OH 

'Modied 

GSE4.10-007 Rev - - 07/00 



4 9 4 1  .: :' <:Q@J Roll Test Data Report 
-!!!!!!r;Lininp Technolom. Inc. Roll No. 103114275 

ROLL IDENT.IFICATION RESIN INFORMATION 

Roll Number , 1031 14275 Lot Number 7120001 
- Product Name HDKWA000 Due K306 

Production Date Supplier Phillips 

400 feet GSE RESIN TEST DATA 
122 meters 

Length =(+/-I%) 

w i h  ( N o m M )  22.5 feet Propea Test Method Results 
6.9 meters De-, g/cc ASTM D 1505 0.938 

Sheet Area 9,000 sq. feet M e k h k r ,  g/lO m i a  ASTM D 1238 (190L2.16) 0.08 

Weight 3,918 pounds 

836 sq.meters 

1,777 kilograms 

Test Results Test Test Customer Minimum 
Method Frequency English Mebic Engkh Me& Physical Roper@ 

Thickness, mil (mm) ASTM D 5994 
Average every rdl 80 ( 2.0 ) 82 ( 2.1 ) 

77 ( 1.9 1 Minimum every roll 76 ( 1.9 ) 

Yidd Strength, ppi (Nan) - TD every roll 168 ( 294 ) 224 ( 391 ) 

- MD . everyroll 168 ( 294 ) 228 ( 400 ) 

Break Strength, ppI (Nan) - TD every roll 120 ( 210 ) 231 ( 404 ) 

- MD every roll 120 ( 210 ) 228 ( 399 ) 

Tensile Properties: ASTM D 638, Type N 

Yield Elongation, % - TD 

- MD 

gauge length = 1.3. 

(33 mm) 

every roll 

every roll 

12 

12 

18 

18 

Break Elongation, % - TD gauge length = 2.0" every roll 100 ' ,501 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, !Y!cc 

Carbon Black Content, % 
. -  

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

views in Cat1 - Cat2 

Average (mils) - Side A 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

m s  10lc12065 

ASTM D 1505 

ASTM D 1603' ' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

'453 

87 ( 387 1 
80 ( 3 5 6 )  

188 ( 837 ) 

135 ( 601 ) 

0.946 

2.3 

A1 

10 

17 

000909 

Order No. 6186 
&&mer Name Fluof Femald. Inc. 
Location Hanison. OH 

0 
'Modified 1/28/02 

GSE4.10-007 Rev - - 07/00 



Roll Test Data Report 
Lining Technolopv. Inc. 

- - 4 9 4 1  
Roll No. 103114276 

ROLL IDENTIFICATION RESIN INFORMATION 
Roll Number 1031 14276 Lot Number 7120002' 

K306 

Phillips 
l)rpe 
Suuulier 

Product Name HDTO~OA000 

Production Date 1/28/02 .. 

Length =(+AI%) 400 feet GSE RESIN TEST DATA 

wish (Nominal) 22.5 feet ProDert)! Test Method Results 
0.938 

Sheet Area 9,000 sq.feet Melt index, g/IO mi& ASTM D I238 (I90L2.16) 0.08 

122 meters 

6.9 meters Density, g/cc ASTM D 1505 

836 sq.rneters 

Weight 3,926 pounds 
1,781 kilograms 

~ ~ 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English Mebic Physical Propem 

Thickness, mil (mm) ASTM D 5994 
Average every roll 80 ( 2.0 ) a4 ( 2.1 1 
Minimum every roll 76 ( 1.9 ) 79 ( 2.0 1 

Tensile Properties: ASTM D 638, Type N 
Yield Strength, ppi (Nan) - TD every rdl 168 ( 294 ) 224 ( 393 ) 

- MD every roll 168 ( 294 ) 217 ( 379 ) 

Break Strength, ppi (Wan) - TD every roll 120 ( 210 ) 237 ( 415 ) 

243 18 (""3 - MD every roll 120 ( 210 ) 

Yidd Elongation, % - TD gauge length = 1.3" every roll 12 

Break Elongation, % - TD gauge length = 2.0' every roll 100 445 

- MD (51 mm) every dl loo 538 

- MD (33 rnm) every roll 12 18 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, g/= 

Carbon Black Content, % 

carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 1004 

ASTM D 4833 

FfMS lOlC12065 

ASTM D 1505 

ASTM 0 1603' 

ASTM D 3015 

ASTMD5596 

GRI GM 12 

every roll 

every dl 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

56 

56 

1 20 

105 ( 

0.940 

20 

A2 

10 

7 

249 

249 

532 

467 135 ( 601 ) 1 

0.946 

A1 

10 

17 

000910 

order No. 6186 
c m t o m a  Name fluor F m l d ,  Inc. 

Location 
'Modified 

GSE4.1(Mo7 Rev- - 07/00 

Harrison, OH 
1/28/02 



Roll Test Data Report 
Technolow. Inc. 

4 9 4 1  
Roll No. 1031 I4277 

ROLL IDENTlFCATION RESIN INFORMATION 
Roll Number 1031 14277 Lot Number 7120001 - 
Product Name HDT080A000 lLpe K306 

Production Date 1128102 Supplier Phillips 

Length =(+I-Z%) 400 feet GSE RESIN TEST DATA 
122 meters 

6.9 meters 
(Nominal) 22.5 feet PrODem Test Method Results 

0.938 De-, g/cc ASTM D 1505 
Sheet Area 9,000 sq.feet Melt index, g/IO min. ASTM D 1238 (I90D.16) 0.08 

836 sq.meters 

Weight 3,920 pounds 
1,778 kilograms 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English M e w  Physical Properlr 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Nan) - TD 
Tensile Properties: 

- MD 

Break Sbength, ppi (Nan) - TD 

' -MD 

Yield Elongation. % - TD 

- MD 

B r e a k  Elongation, % - TD 

- MD 

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

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, g/cc 

Carbon Black Content, % 

Carbon Bladc Dispersion 

Carbon Black Dispersion 

Asperity Height 

views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every rdl 

(33 mm) every roll 

every roll 

(51 every roll 

every roll 

every roll 

ASTM D 638, Type N 

gauge length = 1.3" 

gauge length = 20" 

ASTM D 1004 

ASTMD4833 

FTMS 101C/2065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 2 9 4 )  
120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

84 ( 2.1 

79 ( 2.0 

231 ( 404 
221 ( 387 

243 ( 425 

268 ( 468 
18 

18 

485 

51 9 

86 ( 3 8 3  

81' ( 360 

186 ( 828 

135 ( 601 

0.946 

23 

A1 

10 

18 

000911 

Order No. 6186 
&&met Nome Fluor Femald, Inc. 
Location Harrison, OH 

'Modified 

GSE4.10-007 Rev - - 07/00 

1m 



Roll Test Data Report 
Lining Teehnolom Inc. Roll No. 103114278 

ROLL IDENTIFICATION RESIN INFORMATION 
Roll Number 1031 14278 Lot Number . 7120001 
Product Name HDT080A000 DPe K306 
Production Date 1/28/02 S U D D b  Phillips . .  
Length ~ ( M - H , )  400 feet GSE RESIN TEST DATA 

w i  (Nominal) 22.5 feet P?'ODem Test Method Resuh 
122 meters 

6.9 meters Densify, g/cc ASTM D 1505 0.938 

Sheet Area 9,000 sq. feet Melt index, g/lO min ASTM D 1238 (190/2.16) 0.08 

Weight 3,917 pounds 

836 sq.meters 

1,777 WlogfamS 
~ 

Test Results Test Test Customer Minimum 
Method Frequency English Metric English M e w  Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppI (Nan) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Nan) -TO 

- MD 

Yield Elongation, % -TO 

- MD 

Break Elongation, % -TO 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance. Ib. (N) 

Density, g/cc 

Carbon Black Content, % 

Carbon Black Dispersion 

Ca t tm Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type N 

gauge length = 1.3" 

(33 mm) 

gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

n M S  10W2065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GFU GM 12 

every roll 
every dl 

every roll 
every rdl 

every roll 

every roll 

every roll 

every roll 

every rdl 

every dl 

every rdl 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

168 ( 294 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

' 8 4  ( 2.1 ) 

78 ( 2.0 ) 

215 ( 376 ) 

218 ( 381 ) 

244 ( 428 ) 

237 ( . 414 ) 

18 

18 

531 

478 

85 ( 378 

82 ( 365 

184 ( 819 

139 ( 619 ) 

0.945 

2.2 

A2 

10 

18 

000912 

1/28/02 

Order No. 6186 
&&mm N m  fluor Fernald, Inc. 
Location Harrison. OH 
'Modified 

GSE4.10-007 Rev - - 07100 



4 9 4 1  Roll Test Data Report 
--.Linina Techtwloav. Inc. Roll No. 103114279 

RESIN INFORMATION 

:m 
ROLL IDEffTIFICATION 

@ Roll Number 1031 14279 Lot Number 7120001 

Product Name HDTO80A000 3Lpe K306 

Production Daze lR8102 Supplier Phillips 

Length q+/-z%) 400 feet GSE RESIN TEST DATA 

Width (Nominal) 22.5 feet ProDee Test Method Results 
122 meters 

6.9 meters Dens@, g/cc ASTM D 1505 0.938 

Sheet Area 

Weight 

9,000 sq. feet 
836 sq.meters 

3,888 pounds 
1,764 kilograms 

Melt index, gl10 min. ASTM D 1238 (190L2.16) 0.08 

Test Results Test Test Customer Minimum 
Method Frequency English Metric English Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength. ppi (Nan) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Nan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, 56 - TD 

- MD 

Tear Resistance, Ib. (N) 
- TO 

- MD 

Puncture Resistance, Ib. (N) 

W u r e  Resistance, Ib. (N) 

Density, glcc 

Carbon Black Content, % 

carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type IV 

gauge length = 1.3" 

(3 mm) 
gauge length = 2.0' 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS lOlc12o65 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every rdl 

every rdl 

every roll 

every roll 

every rdl 

every roll 

every roll 

every rdl 

every rdl 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( '1.9 ) 

168 ( 2 9 4 )  
168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 . 
100 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

83 ( 2.1 ) 

78 ( 2.0 ) 

226 ( 395 ) 

222 ( 3 8 8 )  

263 ( 4 6 0 )  

265 ( 465 ) 

17 

19 

554 

524 

81 ' ( 360 ) 

84 ( 374 ) 

190 ( 845 ) 

139 ( 619 ) 

0.945 

22  

A2 

10 

14 

008913 

Order No. 6186 
Customer N m e  fluor Femald, 
Location Hamson, OH 
'Modified 

GSE4.10-007 Rev - - 07100 



Roll Test Data Report 
TechnoLon. Inc. 

4 9 4 1  
Roll No. 103114280 

ROLL IDENTIFICATION RESIN I N F O M T I O N  
Roll Number 103114280 Lot Number 7120001 
Product Name HDT080A000 I)Pe K306 

Production Date V28JO2 Supplier Phillips 

Length Z(#* I%) 400 feet GSE RESIN TEST DATA 
122 meters 

(Nominal) 22.5 feet Prouerty Test Method Results 
6.9 meters Dens@, g/cc ASTM D I505 0.938 

Sheet Area 9,000 sq. feet 
836 sq. meters 

Weight 3,899 pounds 
1,769 kilograms 

Melt index, g/lO min. ASTM D 1238 (190L2.16) 0.08 

Test Test Customer Minimum Test Res& 
Method Frequency English Metric English Metric 

Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Wan) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Wan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance. Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, g/cc 

Carbon Black Content. % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type IV 

gauge length = 1.3" 

(33 mm) 
gauge length = 2.0' 

(51 mm) 

ASTM D 1004 

ASTM D4833 

FTMS 101Cm)65 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTMD5596 

GRI GM 12 

every roll 

every roll 

every dl 
every roll 

every rdl 

every dl 
every roll 

every roll 

every roll 

every roll 

every dl 

every rdl 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ' ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

83 ( 2.1 ) 

78 ( 20 ) 

219 ( 384 ) 

220 ( '385 ) 

245 ( '429 ) 

229 

18 

516 

492 

139 ( 619 ) 

0.945 

2.2 

A2 

10 

14 

000914 

Order No. 6186 
C&omer Name Fluor Femald, IIE. 
LocaCion Hamson. OH 
'Modified 1/28/02 

GSE4.10407 Rev - - 07/00 



Roll Test Data Report 
1 '  

Technolopv. Inc. '-434 1 
Roll No. 1 3 14281 

ROLL IDENTIFICATION RESIN INFORMATION 

Roll Number 103114281 Lot Number 7120001 

Pro&ctNme HDT080A000 O p e  U306 

Production Date 1120l02 Supplier Phillips 

400 feel GSE RESIN TEST DATA 
122 meters 

Length Z:(+/-I%) 

w i h  (Nominal) 22.5 feet RODerh, Test Method Results 
6.9 meters Dens@, g/cc ASTM D IS05 0.938 

Sheet Area 9,000 sq.feet Melt index, g/IO min. ASTM D 1238 (190L2.16) 0.08 
836 sq.me1ers 

Weight 3,909 pounds 
1,773 kilograms 

~- 

Test Results Test Test Customer Minimum 
Method Frequency English Metric English Metric Physical Propetty 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (Wan) - TD 

- MD 

Break Strength. ppi (Wan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, 96 - TD 

- MD 

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

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, g/cc 

Carbon Black Content, 56 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Mews in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type N 

gauge length = 1.3" 

(33 mm) 
gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS lOlC/2065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every rdl 

every rdl 

every roll 

every roll 

every roll 

every dl 

every rdl 

every roll 

every roll 

every roll 

every roil 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 2 9 4 )  
120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

84 ( 2.1 ) 

79 ( 2.0 ) 

232 ( 405 ) 

237 ( ,415 ) 

296 ( 518 ) 

231 ,( 404 ) 

18 

17 

588 
513 

191 ( 850 ) 

139 ( 619 ) 

0.945 

2.2 

A2 

10 

16 

Order No. 6186 
Customer Name fluor Femald, Inc. 
Location Hamson. OH 
'Modified 

GSE4.10-007 Rev - - 07/00 



Roll Test Data Report 
Lining TecAnoloav. Inc. 

=---4941 
Roll No. 103114282 

ROLL IDENTIFICATION RESLN INFORMATION 
Roll Number 1031 14282 Lot Number , 7120001 
Product Name HDT080Am Ope  K306 
Production Date 1128102 Supplier Phillips 

400 feet GSE RESIN TEST DATA 
122 meters 

Length Z(+/-l%) 

w i  (Nominal) 22.5 feet ProDerty Test Method Results 
6.9 meters Dens@, g/cc ASTM D 1505 0.938 

Sheet Area 9,000 sq. feet Melt index, gIl0 min. ASTM D 1238 (190D.16) 0.08 
836 sq. meters 

Weight 3,927 pounds 
1,781 kilograms 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English Me& Physical Propem 

Thickness, mil (mm) 
Average 

Minimum 

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

- MD 

Break Strength, ppl (Nlm) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TO 

- MD 

Tear Resistance, Ib. (N) 
- TO 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, g/cc 

Cabon Black Content, % 

carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

views in cat1 - cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type IV 

gauge length = 1.3' 

(3 mm) 
gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FFMS 101C/2065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every roll 

every roll 

every roll 
every roll 

every roll 

every roll 

every roll 

every rdl 

every roll 

every roll 

every rdl 

every 5th 

every 4th 

every 4th 

every 5th 

evely 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) '  

120 ( 210 ) 

120 ( 210 ) 

168 ( 294 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

I O  

7 

84 ( 2.1 ) 

78 ( 2.0 1 

227 ( 397 ) 

225 ( 393 ) 

232 (. 407 ) 

268 

18 

454 

573 

87 ( 387 1 
78 ( 347 1 

187 ( 832 ) 

139 ( 619 ) 

0.945 

2.2 

A1 

10 

' -  16 

000916 
Order No. 61 86 
&tome)- N a  fluor Femald, Inc. 
Location Hamson, OH 

wlodified 

GSE-4.10-007 Rev - - 07/00 



Roll Test Data Report 
Roll NoPIM&~ Lining Technobm. Inc. 

ROLL IDENTIFICATION RESIN INFORMATION 
Ron Number 1031 14283 Lot Number 7120001 

Product Name HDT080A000 TYPe K306 
Production Date 1/28/02 Supplier Phillips 

GSE RESIN TEST DATA 

ProDerty Test Method Results 
Density, g/cc ASTM D 1505 

400 feet 
122 meters 

wk&h (Nominal) 22.5 feet 
0.938 6.9 meters 

Sheet Area 9,000 sq. feet Melt indeq g/lO min. ASTMD 1238 (190L2.16) 0.08 

Weight 3,920 pounds 

Length =(+/-I%) 

836 sq. meters 

1,778 kilograms 
~~~ ~ ~ 

Teit Test Customer Minimum Test Results 
Method Frequency English Metric English Metric Physical Propem 

Thickness, mil (mm) 
Avenge 

Minimum 

Yield Strength, ppi (Nlcm) - TD 

Break Strength, ppi (Nlcm) - TD 

Tensile Properties: 

- MD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
-TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Carbon Black Content. % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type IV 

gauge length = 1.3' 

(33 mm) 

(51 m) 

gauge length = 2.0' 

ASTM D 1004 

ASTM D 4033 

FTMS lOlC12065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every roll 

every rdl 

every roll 

every roll 

every rdl 

every rdl 

every roll 

every rdl 

every roll 
every rdl 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 
100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

84 ( 2.1 ) 

79 ( 2.0 ) 

224 ( 393 ) 

204 C S 7 )  

217 ( 379 ) 

243 ( - 425 ) 

17 

17 

422 

487 

87 ( 387 ) 

80 

188 ( 837 ) 

139 ( 619 ) 

0.945 

2.2 

A1 

10 

20 

Order No. 6186 
Cm&mm Name Fluof k d d ,  InC. 

Location Hamson, OH 

*Modified 

GSE4.10407 Rev - - 07/00 



Roll Test Data Report 4 9 4 1  
Roll No. 103114284 

r \ '  Technoiom. Inc. 

ROLL 1DENTIFICATION RESIN INFORMATION 
Roll Number 103114284 Lot Number 7120001 

Name HDT080A000 DPe K306 

Production Date 1/28102 Supplier Phillips 

Length Z ( 4 -  X%) 400 feet 

width (Nominal) 22.5 feet Propem Test Method Results 
6.9 meters Density, g/cc ASTM D 1505 0.938 

Sheet Area 9,000 sq.feet Melt index, g/lO min. ASTM D I238 (I90n.16) 0.08 

Weight 3,911 pounds 

GSE RESIN TEST DATA 
122 meters 

836 sq. meters 

1,774 kilograms 
~ ~~ 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Shngu1. ppi (Nan) - TD 

- MD 
Break Strength, ppi (Nan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation. % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, gtcc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type IV 

gauge length = 1.3' 

(33 mm) 
gauge length = 2.0' 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS lOlC12065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 
every roll 

every roll 
every rdl 

evely roll 

every roll 
every roll 

every rdl 

every roll 

every rdl 

every roll 
every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 2 9 4 )  

120 ( 210 ) 

120 ( 210 ) 

168 ( 294 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.M 

2.0 

A2 

10 

7 

'. 226 ( 395 ) 

215 ( 377 ) 

225 ( 393 ) 

. 250 

18 

' 4 3 4  
' 5 0 5  

86 ( 383 1 
78 ( 347 1 

187 ( 832 ) 

139 ( 619 ) 

0.945 

2.2 

A1 

10 

20 

%Modified 

GSE4.lO-007 Rev - - 07/00 



Roll Test Data Report 
Linin0 Technoloav. Inc. 

4 9 4 1  
Roll No. 103114285 

ROLL LDENTIFICATION RESIN INFORMATION e RonN&er 103114285 . Lot Number 7120001 

Product Name HDT080A000 TYpe K306 

Production Date 1129IO2 Supplier Phillips 

Length S(4- 2%) 400 feet GSE RESIN TEST DATA 

w.fidL% (Nominal) 22.5 feet 
6.9 meters DensityJ glcc ASTM D 1505 0.938 

Sheet Area 9,000 sq. feet Melt indexJ gl10 min. ASTM D I238 (19012.16) 0.08 

122 meters 
ProDerhr Test Method Results 

836 sq.meters 

Weight 3,910 pounds 
1,774 kilograms 

e 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English Mebic Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Wan) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Wan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

-.MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, s/cc 

Carbon Black Content, % 

Carbon Black Dispersion 

Ca&m Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638. T W  

gauge length = 1.3' 
(33 mm) 

gauge length = 2.0' 
(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS lOlcIzo65 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

. .  

every roll 
every roll 

every roll 
every dl 
every dl ' 

every dl 
every rdl 

every rdl 

every roll 

every roll 

every roll 

every roll 

80 ( 2.0 ) 83 ( 2.1 ) 
76 ( 1.9 ) 78 ( 2.0 ) 

219 

216 

202 

120 ( 210 ) ..249 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 83 ( 3 6 9 )  

56 ( 249 ) 77 ( 3 4 3 )  

every roll 120 ( 532 ) 190 ( 8 4 5 )  

every 5th 105 ( 467 ) 139 ( 619 ) 

every 4th 0.940 0.945 

every 4th 2.0 2.2 

every 5th A2 A1 

every 4th 10 10 

every 2nd 7 . 21 



Roll Test Data Report 
Lininp Technolom. Inc. 

4 9 4 1  

Roll No. 103114286 

ROLL IDENTIFICATION RESIN INFORMATION 
Ron Number 3 1031 14286 Lot Number 7120001 

Name HDT080A000 T w e  K306 

Prodkction Date 1/29/02 Supplier Phillips 

Length q+/- 1%) 400 feet GSE RESIN TEST DATA 

Width (Nominal) 22.5 feet ProDertv Test Method Results 
122 meters 

6.9 meters Dens@, g/cc ASTM D IS05 0.938 

Sheet Area 

Weight 

9,000 sq. feet 

3,903 pounds 

836 sq.meters 

1,770 kilograms 

Melt index, g/lO min. ASTM D 1238 (19OLI6) 0.08 

~ ~~ 

Test Test Customer Minintum Test Results 
Method Frequency English Mebic English Me& 

Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Nlan)  - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Wan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, lb. (N) 

Density, glcc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTMD638,TypeN 

gauge length = 1.3' 

(33 mm) 
gauge length = 2.0' 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS lOlC12065 

ASTM D I505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 
every roll 

every roll 

every dl 
every dl 

every roll 

every roll 

every roll 

every roll 

every roll 

every dl 
every d l  

every rdl 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 2 9 4 )  

120 ( 210 ) 

120 ( 210 ) 

168 ( 294 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

216 ( 378 ) 

210 ( 368 ) 

203 ( 356 ) 
224 

18 ( 
3g@ 

17 

428 

444 

84 ( 374 

78 ( 347 1 

132 ( 587 ) 

0.945 

2.2 

10 

' L  21 

GSE4.lO-007 Rev - - 07/00 I W I  



Roll Test Data Report 
': y- 

Lining Technoloav. Inc. 

ROLL, IDENTIFICATION 

400 feet 
122 meters 

widh (Nominal) 22.5 feet 
6.9 meters 

Sheet Area 9,000 sq.feet 

Weight 3,885 pounds 

836 sq. meters 

1,762 kilograms 

-- 

RESIN INFORMATION 
Lot Number 7120001 

TYPe K306 

supplier Phillips 

GSE RESIN TEST DATA 

Rover& Test Method Res& 
Dens@, g/cc ASTM D I505 0.938 

Melt index, g/lO min. ASTM D 1238 (190/2.16) 0.08 

~~ 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Meld Sb-ength. ppi (Nlm) - TO 
Tensile Propelties: 

- MD 

Break Strength, ppi (Nun) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
-TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

gauge length = 1.3" 

(33 mm) 
gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTMD4833 

FTMS lOlc12065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every rdl 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every dl 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every= 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

168 ( 294 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 - 

A2 

10 

7 

83 ( 2.1 ) 

n ( 1.9 ) 

216 ( 377 ) 

208 ( 3 6 4 )  

227 (', 398 ) 

249 ( 436 ) 
17 

18 

468 

530 

185 ( 823 ) 

132 ( 587 

.0.945 

2.2 

A1 

10 

20 

Order No. 61 86 
Customer N m e  Fluor Femald. 1%. 

Location 
'Modified 

GSE-4.1O-007 Rev - - 07100 

Hamson, OH 
1129102 



Roll Test Data Report 7 - 4 9 4 1  
Roll No. 103II4288 TechnoLon. Inc. 

ROLL IDENTIFICATION RESIN INFORMATION 
Roll Number 1031 14288 Lot Number 7120001 

Product Name H ~ T O ~ A 0 0 0  Type K306 

Production Date 1129102 Supplier Phillips 

Length q+/. 145) 400 feet GSE RESIN TEST DATA 

w i h  (Nominal) 22.5 feet Prwerfy Test Method Results 
122 meters 

6.9 meters Density, g/cc ASTM D 1505 0.938 

Sheet Area 9,000 sq.feet Melt index, g/IO min. ASTM D 1238 (190/2.16) 0.08 
836 sq. meters 

1,766 kilograms 
Weight 3,894 pounds 

Test Test Customer Minimum Test Res& 
Method Frequency English Metric English Met& Physical Prope@ 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Nan) - TD 
Tensile Pmperb'es: 

- MD 

Break Strength, ppi (Nan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, 

'Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 
every roll 

every roll 

every roll 

every roll 

every roll 
every roll 

every roll 
(33 mm) every roll 

every rdl 

(51 mm) every roll 

every dl 

every roll 

ASTM D 638, Type IV 

gauge length = 1.3' 

gauge length = 2.0" 

ASTM D 1004 

ASTM D 4833 

FTMS lOlC/2065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM i 2  

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

( , 249 1 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

82 ( 2.1 ) 

76 ( 1.9 ) 

217 ( 380 ) 

213 ( 372 ) 

210 ( 367 1 

17 

405 

490 

84 ( 374' ) 

78 ( 347 1 

185 ( 823 ) 

132 ( 587 ) 

0.945 

2.2 

A1 

10 

20 

000922 

order NO. 6186 
=&mer N m  Fluor Femald. Inc. 
L u c d n  Harrison, OH 

'Modified 

GSE-4.10-007 Rev - - 07/00 



Roll Test Data Report 
Technolom. Inc. 

' - 4 9 4 1  
Roll No. 103114289 

ROLL IDENTIFICATION RESIN INFORMATION 

Lot Number 7120001 

Type U306 

S U P P l k  Phillips 
~- ~~~ 

400 feet 
122 meters 

wk?h (Nominal) 22.5 feet 
6.9 meters 

Sheet Area 9,000 sq. feet 

Weight 3,907 pounds 

Length a(+/-I%) 

836 sq.meters 

1,772 kilograms 

~~ 

GSE RESIN TEST DATA 

ProDertv Test Method Results 
Density? g/cc ASTM D I505 0.938 

Melt in&.xJ g/IO min. ASTM D 1238 (190L2.16) 0.08 

~ 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English Metric Physical Property 

Thickness, mil (mm) 
Average 
Minimum 

Yield Strength, ppi (Nan) - TD 

Break Strength. ppi (Nan) - TD 

Yield Elongation, % - TD 

Tensile Properties: 

- MD 

- MD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

ASTM D 5994 
every roll 

. every roll 

every roll 

every roll 

every roll 
every roll 

every roll 

(33 Am) every roll 
every rdl 

(51 mrn) every rdl 

every roll 

every roll 

ASTM D 638, Type IV 

gauge length =. 1.3' 

.gauge length = 2.0" 

ASTM D 1004 

80 ( 2.0 ) 

76 ( 1.9 ) 

83 ( 2.1 ) 

77 ( 2.0 ) 

168 ( 2 9 4 )  

168 ( 2 9 4 )  
120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

223 ( 390 ) 

217 ( 379 ) 

242 ( 424 ) 

264 ( 4 6 2 )  
17 

17 

513 

533 

56 ( 249 ) 

56 ( 249 ) 

ASTM D 4833 

FTMS 101C/2065 

ASTM D 1505 

ASTM 0 1603. 

ASTM D 3015 

ASTM D 5596 

'GRI GM 12 

every roll 120 ( 532 ) 180 ( 801 ) 

Puncture Resistance, Ib. (N) 
every 5th 105 ( 467 ) 132 ( 587 ) 

Density, gkc 
0.945 every 4th 0.940 

Carbon Black Content, % 
- 2.0 every 4th 2.2 

Carbon Black Dispersion 
every 5th A2 A1 

Carbon Black Dispersion 

Asperity Height 
Mews in Cat1 - Cat2 

Average (mils) - Side A 

every 4th 10 10 

7 every 2nd 20 

000923 

Order No. 6186 
Customer Fluor Femakl, I~c. 
Location Harrison. OH 
'Modified 

GSE4.lO-007 Rev - - 07100 



Roll Test Data Report '-494 I 
Roll No. 103114290 Lininr Technolom. Inc. 

ROLL IDENTIFICATION RESIN INFORMATlON 

3 k+ 

Roll Number 1031 14290 Lot Number 7120001 

Product Name HDT080A000 TYPe K306 
Production Date 1/29\02 Supplier Phillips 

LfWth q4- 1%) 400 feet GSE RESIN TEST DATA 

width (Nominal) 22.5 feet PrODerty Test Method Results 
122 meters 

6.9 meters 0.938 

Sheet Area 9,000 sq.feet Melt index, g/lO min. ASTM D 1238 (I901'2.16) 0.08 

Weight 3,946 pounds 

Dense,  g/cc ASTM D 1505 

836 sq.meters 

1,790 kilograms 

Test Test Customer Minimum Test Res& 
Method Frequency English Metric English Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Tendie Properties: 
Yield Strength, ppi (Nan) - TD 

- MD 

Break Strength. ppi (Nan) - TD 

- MD 

Yidd Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, lb. (N) 

Density, glcc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

views in cat1 - cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type IV 

gauge length = 1.3' 

(33 mm) 
gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS 101C/2065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 
every rdl 

every roll 
every roll 

every roll 

every roll 

every dl 
every roll 

every roll 

every roll 

every dl 
every dl 

every rdl 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

lo0 

56 ( 249 ) 

56 . ( ,249 1 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

10 

7 

219 ( 384 ) 

213 ( 372 ) 

241 ( . 422 ) 

18 

524 

545 

87 ( 387 1 
79 ( 352 1 

184 ( 819 ) 

139 ( 619 ) 

0.942 

, . 2 3  

A1 

10 

. 20 

000924 

order No. 6186 
Customer Name Fluor Femald, IW. 

Location Harrison, OH 

'Modified 

GSE4.1W7 Rev - - 07/00 



4 9 4 1  Roll Test Data Report 
Roll No. 103114291 

RESIN INFORMATION 

>. 
Linina Technolopv. Inc. 

ROLL. IDENTIFICATION 

400 feet 
122 meters 

width ( N o m i d )  22.5 feet 
6.9 meters 

Sheet Area 9,000 sq.feet 

Weight 3,920 pounds 

836 sq.meters 

1,778 kilograms 

Lot Number 7120001 

TVPe K306 

Supplier Phillips 

GSE RESIN TEST DATA 

Prollerty Test Method Results 
Densify, g/cc ASTM D 1505 0.938 

Melt index, g/IO min. ASTM D 1238 (190/2.16) 0.08 

~ ~~ 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English Metric Physical Property 

Thickness, mil (rnrn) 
Average 

Minim u rn 

Tensile Properties: 
Yield Strength, ppi (Nan) - TD 

- MD 

Break Strength, ppi (Nan) - TD 

- MD 
Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance. Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, gicc 

Carbon Black Content, % 

Carkm Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type N 

gauge length = 1.3' 

(33 mrn) 
gauge length = 2.0' 

(51 mrn) 

ASTM D 1004 

ASTM D4833 

FTMS 101C12065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every roll 

every roll 

every roll 

every rdl 

every roll 

every roll 

every roll 

every roll 

every roll 
every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120. ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2 0  

A2 

10 

7 

82 ( 2.1 

80 ( 2.0 

216 ( 378 

212 ( 370 

214 ( 375 

260 ('456 
18 

18 

393 

537 

82 ( 365 
79 ( 352 

197 ( 877 

139 ( '619 

0.942 

- 2.3 

A1 

10 

20 

000925 

Order No. 6186 
&&mer Name fluor Femald, Inc. 
Location Hanison, OH 
'Modified 1129102 

GSE4.10-007 Rev - - 07100 



- - 4 9 4 1  
Roll No. 103114292 

ROLL IDENTIFICATION RESIN INFORMATION 
RoUNumber 3 103114292 -- Lot Number 7120001 

product Name HDT080A000 DPe K306 

Production Date 1/29/02 Supplier Phillips 

Length =(+I- 1%) 400 feet GSE RESLN TEST DATA 

W i  ( ivomid)  22.5 feet Prouerty Test Method Results 
122 meters 

6.9 meters Density, g/cc ASTM D I505 0.938 

Roll Test Data Report 
-Lining Tecltnolow. Inc. 

Sheet Area 9,000 sq. feet 
836 sq.meters 

Melt index, g/IO min. ASTM D I238 (190n.16) : 0.08 

Weight 3,863 pounds 
1,752 kilograms 

~~ 

Test Test Custoiner Minimum Test Results 
Method Frequency Engkh Metric English Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Nun) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (N/cm) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

ASTM D 5994 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every d l  

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

82 ( 2.1 ) 

80 ( 2.0 ) 

ASTM D 638, Type N 
168 ( 294 ) 

168 ( 2 9 4 )  
120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

211 ( 370 ) 

209 ( 366 ) 

241 ( ,422 ) 

gauge length = 1.3" 

(33 mm) 
gauge length = 2.0- 

(51 mm) 
ASTM D 1004 

18 

534 

457 

56 ( 249 ) 

56 ( 249 ) 

ASTM D 4833 

FTMS lOlC/2065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

120 ( 532 ) 181 ( 805 ) 

Puncture Resistance, Ib. (N) 
105 ( 467 ) 139 ( 619 ) 

Density, gla 
0.940 0.942 

Carbon Black Content, % 
2.0 2.3 

Carbon Black Dispersion 
A2 A1 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

10 10 

GRI GM 12 
7 20 

000926 

Order No. 6186 
&&mer Name fluor Femald, I~c. 
Location Harrison, OH 
'Modified 

GSE-4.10407 Rev - - 07/00 
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Roll Test Data Report 
Lininp Technolom Inc. R ~ U  NO. 4814d9.3 

RESIN INFORMATION 

m 
R O U  IDENTflICATION 

Roll Number 1031 14293 Lot Number 7120001 

Product Name HDT080A000 O p e  K306 

Production Date 1/29/02 Supplier Phillips 

400 feet GSE RESIN TEST DATA 
122 meters 

Length Z ( 4 -  I%) 

Width (Nominal) 22.5 feet ProDerty Test Method Results 
6.9 meters Density, g/cc ASTM D IS05 0.938 

Sheet Area 9,000 sq.feet Melt index, g/lO mi& ASTM D I238 (190L2.16) 0.08 
836 sq.meters 

Weight 3,851 pounds 
1,747 kilograms 

~ 

Test Test Customer Minimum Test Res& 
Method Frequency English Mebic English Metric Physical Propem 

Thickness, mil (mm) ASTM D 5994 
Average every roll 80 ( 2.0 ) 82 ( 2.1 ) 

Minimum every roll 76 ( 1.9 ) 80 ( 2.0 ) 

Yield Strength, ppi (Nlan) - TD every rdl 166 ( 294 ) 217 ( 379 ) 

- MD every roll 168 ( 294 ) 217 ( 380 ) 

Tensile Roperties: ASTM D 638, Type IV 

Break Strength, ppl (Nan) - TD every roll 120 ( 210 ) 196 ( 3 4 3 )  

- MD every rdl 120 ( 210 ) 232 ( 406 ) 

Yield Elongation, % - TD gauge length = 1.3" every roll 12 

- MD (33 mm) every rdl 12 

17 

18 

Break Elongation, % - TD gauge length = 2.0' every roll 100 329 

- MD (51 mm) every roll 100 426 

Tear Resistance, Ib. (N) 
-TD 

ASTM D 1004 
every roll 56 ( 249 ) 80 ( a )  

- MD every roll 56 ( 249 ) 77 ( 3 4 3 )  
Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glcc 

Carbon Black Content % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D4833 
every dl 120 ( 5 3 2 )  190 ( 8 4 5 )  

FTMS lOlC/2065 
every 5th 105 ( 467 ) 139 ( 619 ) 

ASTM D 1505 
every 4th 0.940 0.942 

ASTM D 1603' 
every4th - - 2.0 - - ' 2.3 

ASTM D 3015 
every 5th A2 

every 4th 10 

every 2nd 7 

ASTM D 5596 

GFU GM 12 

000927 

A1 

10 

19 

Order No. 6186 
h t o m w  Name FIUW Femald, Inc. 
Location Harrison, OH 

'Modified 

GSE4.10-007 Rev - - 07100 
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Roll Test Data Report 
Roll No. I031 14294 Technology. tnc. 

ROLL. IDENTIFICATION REStN INFORMATION 
Roll Number 103114294 Lot Number 71 20001 

Product Name HDT080A000 Ope  K306 
Production Date 1129102 Supplier Phillips 

Length q+/-1%) 400 feet 

w g t h  (Nominal) 22.5 feet Property Test Method Results 

GSE RESIN TEST DATA 
122 meters 

6.9 meters Density, g/cc ASTM D 1505 0.938 

Sheet Area 9,Ooo sq.feet Melt index, g/lO min. ASTM D 1238 (190/2.16) 0.08 

Weight 3,863 pounds 

836 sq. meters 

1,752 kilograms 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English Mebic Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

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

- MD 

Break Strength, ppi (N/cm) - TO 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glcc 

Carbon Black Content, 96 

Cartton Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type N 

gauge length = 1.3' 

(33 mm) 
gauge length = 2.0' 

(51 mm) 
ASTM D 1004 

ASTM D 4833 

FTMS 101c12065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

evely rot1 

every roll 

every rdl 

every roll 

every roll 

every roll 

every roll 
every roll 
every roll 

every roll 

every roll 
every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

168 ( 294 ) 

168 ( 294 

120 ( 210 1 
120 ( 210 

12 

. 12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

216 ( 378 ) 

220 ( 3 8 5 )  

215 ( .  376 ) 

252 (:' 441 ) 

18 . '  '0 
18 

489 

496 

186 ( 828 ) 

130 ( 579 ) 

0.942 

2.3 

, A1 

10 

19 

000928 

onier No. 6186 
&&mer N a e  Fluor Femald, Inc. 
Location Harrison, OH 
% d i e d  1m91m 

W E 4  10407 Rev - - 07/00 



Roll Test Data Report 
Technobm, Inc. 

4 9 4 1  
Roll No. I03I I4295 

ROLL IDENTIFICATION RESIN INFORMATION 
Roll Number 1 031 14295 Lot Number 7120001 
Product Name HDT080A000 Type K306 
Production Date 1129102 Supplier Phillips 

GSE RESIN TEST DATA 400 feet 
122 meters 

Length q+/. 1%) 

width (Nominal) 22.5 feet ProDerhr Test Method Results 
6.9 meters Dens@, g/cc ASTM D 1505 0.938 

Sheet Area 

Weight 

9,000 sq. feet 
836 sq.meters 

3.880 pounds 
1,760 kilograms 

Melt index, g/IO min. ASTM D I238 (I90DS6) 0.08 

Test Test Customer Minimum Test Results 
Method Frequency Englislt Metric English Metric Physical Property 

Thickness, mil (rnm) 
Average 

Minimum 

Yield Strength, ppi (Nan) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Nun) - TD 

- MD 

Yield Elongation. % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glee 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 
every roll 

every roll 

every mil 

every mll 

every mll 
every roll 

every roll 

(33 mrn) every roll 

every roll 

(51 mm) every mil 

every mil 

every roll 

ASTM D 638, Type IV 

gauge length = 1.3" 

gauge length = 2.0' 

ASTM D 1004 

ASTM D 4833 

FTMS 101WO65 

ASTM D 15O5 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every 5th 

every 4th 

-every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 . )  

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

82 ( 2.1 
80 ( 2.0 

220 ( 385 

218 ( 381 

225 ( 393 

232 (. 406 

17 ' 

T8 . 

397 

495 

86 ( 383 

79 ( 352 

188 ( 837 

130 ( 579 

0.942 

2.3 

A i  

10 

14 

000929 

Order No. 6186 
&&mer N m e  Fluor Femald, Inc. 
Location Hamson, OH 
'Modified 

GSE4.10-007 Rev - - 07/00 
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Roll Test Data Report - -4941 
Roll No. 103114296 Technoloav. Inc. 

ROLL IDENTIFICATION RESIN INFORMATION 

Roll Number 1031 14296 Lot Number 7120001 

Name HDT080A000 DPe K306 

Production Date 1/29/02 Supplier Phillips 

Length Z(+L 1%) 400 feet GSE RESIN TEST DATA 
122 meters 

Results width (Nominal) 22.5 feet Test Method - f i m  
6.9 meters Density, g/cc ASTM D 1505 0.938 

Sheet Area 9,000 sq.feet Melt index, g/IO min. ASTM D I238 (190L2.16) 0.08 
836 sq. meters 

Weight 3,872 pounds 
1,756 kilograms 

Test Test Customer Minimum Test Res& 
Method Frequency English Metric English Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Wan) - TD 
Tensile Properties: 

- MD 

Break Sbngth, ppl (Wan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glcc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type IV 

gauge length = 1.3" 

(33 mm) 
gauge length = 2.0' 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

m s  lOlC12065 

ASTM D 1x15 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every mll 
every roll 

every roll 

every roll 
every roll 

every roll 

every roll 

every roll 

every roll 

every mll 

every dl 

every roll 

every dl 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 83 ( 2.1 1 
76 ( 1.9 ) 80 ( 2.0 1 

168 ( 294 222 ( 389 

168 ( 294 ) 225 ( 394 ) 

120 ( 210 ) 174 . ( 305 ) 

260 -17( ""3 120 ( 210 ) 

12 

12 

100 

100 

18 

332 

529 

56 ( 249 ) 83 ( 369 1 
56 ( 249 ) 84 ( 374 1 

120 ( 532 ) 192 ( 854' ) 

105 ( 467 ) ,130 ( 579 ) 

0.940 0.942 

2.0 ' 2.3 

A2 . A1 

10 10 

7 . 14 

000930 0 



Roll Test Data Report 
r s. C: : 

Tecitnoloav. Inc. 
4 9 4 1  

RoZl No. 103114297 

ROLL IDENTIFICATION RESIN INFORMATION 
Roll Number 1031 14297 Lot Number 712000t. 

Product Name HDT080A000 lLpe K306 

Production Date 1129102 Supplier Phillips 

Length q+/-z%) 400 feet GSE RESIN TEST DATA 

wkith (Nominal) 22.5 feet Prover& Test Method Results 
122 meters 

0.938 ASTM D 1505 6.9 meters Density, glcc 
Sheet Area 9,000 sq. feet 

836 sq.meters 
Melt index, gl10 min. ASTM D 1238 (I90n.16) 0.08 

Weight 3,874 pounds 
1,757 kilograms 

Test Test Customer Minimum Test Results 
Method Frequency English Metric EngEsh Mebic Physical Property 

Thickness, mil (rnm) 
Average 

Minimum 

Yield Strength, ppi (Nan) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Wan) - TD 

- MD 

Yield Elongation, % - TD 

ASTM D 5994 
every dl 
every roll 

every roll 
every rdl 
every roll 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

83 ( 2.1 ) 

79 ( 2.0 ) 

ASTM D 638, Type IV 
168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

226 ( 3 % )  

222 ( 3 8 9 )  
198 ( 346 ) 

261 ( 4 5 j )  

18 

18 

379 

515 

gauge length = 1.3' 

(33 mrn) 

gauge length = 2.0' 

(51 mm) 

ASTM D 1004 

.12 

.12 

100 

100 

- MD 

Break Elongation, % - TD 

, - MD 

-TD 

- MD 

Tear Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

56 ( 249 ) 

56 ( 249 ) 

ASTM D 4833 

FiNS lOlc12065 

ASTM D 1505 

120 ( 532 ) 181 (. 805 ) 

Puncture Resistance, Ib. (N) 
105 ( 467 ) 130 ( 579 ) 

Density, glcc 
0.940 0.942 

Carbon Black Content, % ASTM D 1603' 
2.0 

A2 

2.3 
. . .  

C a h n  Black Dispersion ASTM D 3015 

ASTM D 5596 

GRI GM 12 

A1 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

10 

7 

10 

19 

000931 
@ OrderNo. 6186 

&&mer Name Ruor Femald, kc. 
Location Harrison, OH 

'Modified 

GSE4.10-007 Rev - - 07100 



Roll Test Data Report 
p .% a \  , 

;*. y $1 

Linin0 Technoloav. Inc. 

4 9 4 1  
Roll No. 103114298 

R O U  IDENTIFICATION RESIN INFORMATION 
Roll Number 103114298 Lot Number 7120001 

Product Name HDT080A000 DPe K306 

Production Date 1/29/02 Supplier Phillips 

Length S(+/- 1%) 400 feet GSE RESIN TEST DATA 

w i t h  (Nominal) 22.5 feet PrODem Test Method Results 
122 meters 

6.9 meters Density, g/cc ASTM D 1505 0.938 

Sheet Area 9,000 sq. feet Melt index, g/IO min. ASTM D 1238 (190L2.16) 0.08 
836 sq.meters 

Weight 3,876 pounds 
1,758 kilqrams 

Test Results Test Test Customer Minimum 
Method Frequency English Mebic English Metric Physical Property 

Thidmess, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Wan) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Wan) - TD 

- MD 

Yield Elongation, 96 - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) - TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncbre Resistance, Ib. (N) 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Aspetity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type N 

gauge length = 1.3' 

(33 mm) 
gauge length = 2.0' 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS lOlc12065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 
every roll 

every roll 

every roll 

every roll 
every roll 
.every roll 
every roll 
every dl 
every roll 

every roll 

every dl 

every rdl 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 2 9 4 )  

168 ( 2 9 4 )  
,120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

I O  

7 

216 ( 378 ) 

211 ( 370 ) 

210 ( 368 ) 

18 

461 

431 

86 ( 383 1 
80 ( 356 1 

188 ( 837 ) 

140 ( 623 ) 

0.942 

2 3  

A1 

10 

19 

Order No. 6186 
Cm&mer Name fluor Femald, Inc. 
Location Harrison, OH 
Wodified 

GSE4.10-007 Rev - - 07/00 



Roll Test Data Report 
Linina Technobm. Inc. 

4 9 4 1  
Roll No. 103114299 

RESIN lNFORMXTION 

Lot Number 
DPe 
.sUDDl%?r 

- 

7120001 

K306 

Phillips 

Length =(+I- 1%) 400 feet 
122 meters 

w* (Nominal) 22.5 feet 
6.9 meters 

Sheet Area 9,000 sq. feet 

Weight 3,876 pounds 

836 sq.meters 

1,758 kilograms 

GSE RESIN TEST DATA 

ProDerty Test Method Results 
Dense, g/cc ASTM D I505 0.938 

Melt index, g/lO min. ASTM D 1238 (190R.16) 0.08 

~~ 

Test Test Customer Minimum Test Results 
Method Frequency English Mebic English M e w  Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (Nan) - TD 

- MD 

ASTM D 5994 
every roll 
every roll 

every roll 
every mll 
every roll 

every roll 

every roll 

every roll 

every dl 
every rdl 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

83 ( 2.1 

79 ( 2.0 

ASTM D 638. Type IV 
168 ( 2 9 4 )  

168 ' ( 294 ) 

120 ( 210 ) 

120 ( 210 ) ' 

12 

12 

100 

100 

215 ( 375 

215 ( 375 

210 ( 368 

246 ( 431 

': 17 

18 . 

390 

. 476 

Break Strength, ppi (Wan) - TD 

YieM Elongation, % - TD 

- MD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

gauge length = 1.3' 

(3 mm) 
gauge length = 2.0' 

(51 mm) 

ASTM D 1004 
56 ( 249 ) 

56 ( 249 ) 

80 ( 356 

80 ( 356 

ASTM D 4833 

FTMS lOIc12065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

120 ( 532 ) 189 ( 841 

Puncture Resistance, Ib. (N) 
lo5 ( 467 ) 140 ( 623 

Density, s/cc 
0.940 0.942 

Carbon Black Content, % 
2.0 2.3 

Carbon Black Dispedon 
A2 A1 

10 

17 

Cahn Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

10 

7 

000933 

. .  Order No. 6186 
CWamer Name Fluor Fernald. Inc. 
Location Harrison, OH 
'Modified .. 

GSE4.10-007 Rev - - 07/00 



Roll Test Data Report , !,(p 
Lininp Technolow. Inc. 

4 9 4 1  
Roll No. 103114300 

ROLL DENTIFICATION RESIN INFORMATION 
Roll Number 1031 14300 Lot Number 7 12000 1 

Name HDTOBOAOOO O p e  K306 

Production Date K30/02 Phillips 

=(+/- 1%) 400 feet GSE RESlN TEST DATA 
122 meters 

Width (Nominal) 22.5 feet *ODe?'Q Test Method Results 
6.9 meters Dens&, g/cc ASTM D 1505 0.938 

Sheet Area 9,000 sq. feet Melt index, g/lO min. ASTM D 1238 (190f2.16) 0.08 

Weight 3,896 pounds 

836 sq.meters 

1,767 kilograms 

Test Test Customer Minimum Test Results 
MetJwd Frequency English Metric English Mebic Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

ASTM D 5994 
every roll 80 ( 2.0 ) ' 83 ( 2.1 1 
every roll 76 ( 1.9 ) 78 ( 2.0 1 

Tensile Properties: ASTM D 638, Type IV 
Yield Strength, ppi (Nan) - TD every roll 168 ( 2 9 4 )  222 ( 3 8 9 )  

- MD every roll 168 ( 294 ) 218 ( 382 ) 

Break Strength, ppi (Nlcm) - TD every roll 120 ( 210 ) 236 ( 413 ) 

- MD every roll 120 ( 210 ) 

261 16( 3 Yield Elongation, % - TD gauge length = 1.3" every roll 12 

- MD (33 mm) every roll 12 17 

Break Elongation, % - TD gauge length = 2.0" every roll 100 481 

- MD (51 mm) every roll 100 537 

Tear Resistance, Ib. (N) - TD 
ASTM D 1004 

every roll 56 ( 249 ) ' 79 ( 352 1 
- MD every roll 56 ( . 249 ) 78 ( 347 1 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, g/cc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Aspen'ty Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 4833 
every roll 120 ( 532 ) 186 ( 828 ) 

FlMS 101Gl2065 
every 5th 105 ( 467 ) 140 ( 623 ) 

ASTM D 1505 
every 4th 0.940 

every 4th 2.0 

every 5th A2 

every 4th 10 

every 2nd 7 

ASTM D 1603' 

ASTM D3015 

ASTtvl D 5596 

GRI GM 12 

0.942 

2.3 

A I  

10 

17 

000934 

Order No. 6186 
Customer Name Fluor Femald, Inc. 
Location Harrison, OH 
'Modified 

GSE4.10407 Rev - - 07/00 



Roll Test Data Report 
4 9 4 1  

Roll No. 103114301 Lininp Technology. Inc. 

.; 
... . 

ROLL IDENTIFlCATION RESIN INFORMATION 

Lot Number 7120001 

Type K306 

Supplier Phillips 

w a  (Nominal) 22.5 feet 
6.9 meters 

Sheet Area 9,000 sq. feet 

Weight 3,897 pounds 

836 sq.meters 

1,768 kilograms 

GSE RESIN TEST DATA 
Provertv Test Method Results 
Density, g/cc ASTM D 1505 0.938 

Melt index, g/IO min. ASTM D 1238 (190l2.16) 0.08 

~ ~~ 

Test Test Customer Minimum Test Results 
Method Frequency English Metric Enghh Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Nan) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Nan) - TD 

Yield Elongation, % - TD 

- MD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) - TD 

- MD 

Puncture Resistance, Ib. (N) 

Punch~re Resistance, Ib. (N) 

Density. slcc 

Carbon Black Content. % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type N 

gauge length = 1.3' 
(33 mm) 

gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FiMS lOlCJ2065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every roll 

every roll 

every rdl 

every roll 

every roll 

every roll 

every roll 

every roll 

every dl 
every roll 

every dl 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2 0  ) 

76 ( 1.9 ) 

168 ( 2 9 4 )  
168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 . ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

I O  

7 

226 ( 395 1 
218 ( 381' ) 

211 ( 370 ) 

259 ( 454 ) 

17 

18 

402 

5w 

92 ( 409 ) 
82 ( 3 6 5 )  

,, 193 ( 859 ) 

140 ( 623 ) 

0.942 

2.3 

AI 

10 

19 

000935 

Order No. 6186 

Location Harrison, OH 
%Modified 

GSE-4.10407 Rev - - 07/00 

Name Ruor Fernald, Inc. 



Roll Test Data Report 
-- 4 9 4 1  B#a Linina Tecltiiobw. Inc. Roll No. I031 I4302 

RESIN ZNFORMATION 
7120001 

K306 

Phillips 

400 feet 
122 meters 

GSE RESIN TEST DATA 

Width (Nominal) 22.5 feet 
6.9 meters 

Sheet Area 9,000 sq. feet 
836 sq.rneters 

Prover& Test Method Results 
Density, g/cc ASTM D I505 0.938 

Melt index, g/lO min. ASTM D 1238 (190L2.16) 0.08 

Weight 3,898 pounds 
1,768 kilograms 

-. Test Test Customer Muhrum Test Results 
Method Frequency English Metric Engkh Metric Physical Propeq 

Thickness, mil (rnm) 
Average 

Minimum 

Yield Strength, ppi (Nan) - TD 

Break Strength, ppi (Nan) - TD 

Yield Elongation, % -TD 

Tensile Properties: 

- MD 

- MD 

- MD 

Break Elongation, % - TD 
- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance. Ib. (N) 

ASTM D 5994 
every roll 

every roll 

every roll 

every rdl 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every rdl 

every dl 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

ASTM D 638, Type IV 
168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

226 ( 395 ) 

222 ( ,389 ) 

236 ( 413 ) 

gauge length = 1.3' 

(33 mm) 

gauge length = 20" 
(51 rnm) 

ASTM D 1004 

18 

489 

503 

56 ( 249 ) 

56 ( 249 ) 

ASTM D 4833 

FTMS 101 CEO65 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

120 ( 532 ) 193 ( 859 

Puncture Resistance, Ib. (N) 
105 ( 467 ) 131 ( 583 ) 

Density, glCC 
0.940 0.943 

Carbon Black Content, % 
2.0 ' . 2.3 

Carbon Black Dispersion 
A2 A1 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

10 10 

1Q 7 .- 

000936 0 



Roll Test Data Report 
Technolow, Inc. 

4 9 4 1  
Roll No. 103114303 

ROLL IDENTIFICATION 

RoUNumber . 103114303 

RESIN INFORMATION 

Lot Number 7120001 

DPe K306 

Suoulier Phillips 

Length &I- I %) 400 feet 
122 meters 

w i  (Nominal) 22.5 feet 
6.9 meters 

Sheet Area 9,000 sq. feet 

Weight 3,898 pounds 

836 sq. meters 

1,768 kilograms 

GSE RESIN TEST DATA 

Test Method Results Proper& 
Density, g/cc ASTM D 1505 0.938 

Melt index, g/IO min. ASTM D I238 (I90L2.16) 0.08 

~~ 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English Me& Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yieid Strength, ppi (Nan) - TO 

- MD 

Break Strength, ppi (Nan) - TO 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

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

-.MD 

Puncture Resistance, Ib. (N) 

ASTM D 5994 
every roll 

every roll 

every roll 

every roll 

every mU 

every roll 

every roll 

(33 mm) every roll 

every roll 

(51 rnm) every roll 

ASTM D 638, Type W 

gauge length = 1.3" 

gauge length = 2.0" 

ASTM D 1004 

80 ( 2.0 ) 

76 ( 1.9 ) 

84 ( 2.1 ) 

80 ( 2.0 ) 

168 ( 294 ) 

168 ( 2 9 4 )  
120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

222 '( 389 ) 

222 ( 3 8 9 )  

268 , '  (: ,469 ) 

216 . (., : 379 ) 

. .  
j 6  

" 17 

474 

547 

every roll 

every roll 

56 ( 249 ) 

56 ( 249 ) 

83 ( 369 ) 

79 ( 352 ) 

ASTMD4833 
120 . ( 532 ) every roll 191 ( 850 ) 

Puncture Resistance, Ib. (N) FTMS lOlC12065 
every 5th 105 ( 467 ) 131 ( 583 ) 

ASTM D 1505 
every 4th 0.940 0.943 

carbw, Black Content, % ASTM D 1603' 
2.0 2.3 every 4th 

carbon Black Dispersion ASTM D 3015 
A1 every 5th A 2  

Carbon Bladc Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5596 
every 4th 10 ~ 10 

GRI GM 12 
every 2nd 7 .16 

000937 

im02 

Order No. 6186 
Customer Name Fluor Femald, Inc. 
Location Hanison, OH 

'Modified 

CSEd in-(x17 Raw - - n?IM 



Roll Test Data Report :* - 4 9 4 1  
Roll No. 103114371 

ROLL IDENTIFICATION RESIN INFORMATION 
Roll Number 103114371 Lot Number . 7111751 

Product Name HDT080A000 lLPe K306 

Production Date 2l4102 Supplier Phillips 

Length Z(+/-I%) 400 feet GSE RESIN TEST DATA 

width (Nominal) 22.5 feet Properiy Test Method Results 
122 meters 

6.9 meters DensityI g/cc ASTM D 1505 0.938 

Sheet Area 9,000 sq.feet Melt index, g/lO min. ASTM D 1238 (190/2.16) 0.08 
836 sq.meters 

1,742 kilograms 
Weight 3,841 pounds 

Test Results Test Test Customer Minimum 
Method Frequency English Metric Enghh Metric Physical Property 

Thickness, mil (mrn) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (Wan) - TD 

- MD 

Break Strength, ppi (Wan) - TD 

- MD 
Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance. Ib. (N) 
- TD 

* MD 

Puncture Resistance, Ib. (N) 

Density, glcc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

views in cat1 - cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type N 

gauge length = 1.3' 

(33 mm) 

gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS 101c/2065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every rdl 

every roll 
every roll 

every roll 

every roll 

every roll 

every rdl 

every roll 

every roll 

every roll 

every roll 

every roll 

every 5th 

every 4th 

ewm 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 .) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 , ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

83 ( 2.1 ) 

79 ( 2.0 ) 

217 ( 380 ) 

220 ( 3 8 5 )  
226 ( 395 ) 

258 ( 452 ) 

18 

477 

516 

196 ( 872 ) 

133 ( 592 ) 

0.944 

2.6 

A1 

10 

20 

000938 
Order No. 6186 
Customer N m   flu^ Femald, 1%. 
Location Hanison, OH 
'Modified 

GSE-4.10-007 Rev - - 07/00 



Roll Test Data Report 4 9 4 1  
I b - c , . L i n i n e  Technology. Inc. Roll No. IO3114372 

RESIN INFORMATION 

.-?m 
ROLL WEffTIFICATloN 

Roll Number 1031 14372' 

Product Name HDT080A000 

Production Date 2/4/02 

Lot Number 
m e  
Supplier 

71 11751 

K306 

Phillips 

400 feet 
122 meters 

~- 

GSE RESIN TEST DATA 

Pronertv Test Method Results 
Density, g/cc ASTM D I505 0.938 

Melt index, g/IO min. ASTM D I238 (1901'2.16) .0.08 

width {Nominal) 22.5 feet 
6.9 meters 

Sheet Area 9,OOO sq. feet 

Weight 3,901 pounds 

836 sq.meters 

1,769 kilograms 

Test Test Customer Minimum Test Resub 
Method Frequency English Metric English Me& Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi @Van) - TD 
Tensile Roperties: 

- MD 

Break Sbength, ppi (Wan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

ASTM D 5994 

ASTM D 638, Type Iv 

every 

every 

'dl 

'rdl 

80 ( 2.0 ) 

76 ( 1.9 ) 

83 ( ' 2.1 ) 

79 ( 20 ) 

every 

every 
every 

every 

roll 

mil 

roll 

rdl 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) : 

215 ( 377 ) 

222 ( 388 ) 

209 ( 367 ) 

240 ( 41.9 ) 

gauge length = 1.3' 

(33 mm) 
gauge length = 20" 

(51 mm) 

ASTM D 1004 

every rdl 

every roll 

every mil 

every roll 

12 

12 

100 

100 

56 . ( 

= (  

120 ( 

105 ( 

0.940 

2.0 

A2 

10 

7 

16 

' 16 

438 
468 

249 ) 84 ( 374 ) 

249 ) 83 ( 369 ) 

189 ( 841 ) 

133 ( 592 ) 

532 1 

467 1 

0.944 

2.6 

A1 

10 

21 

000939 

every mll 
every rdl 

ASTM D 4833 
every dl 

Puncture Resistance, Ib. (N) FTMS lOlc/2065 
every 5th 

Density, s/= ASTM D 1505 
every 4th 

Carbon Black Content, % ASTM D 1603' 
every 4th 

Carbon Bladc Dispersion ASTM D 3015 
every 5th 

Carbon Black Dispersion 

Asperity Height 

views in cat1 - cat2 

Average (mils) - Side A 

ASTM D 5596 
every 4th 

GRI GM 12 
every 2nd 

2/5/02 
n a  

Order No. 6186 
Customer Nmne Fluor Femald, Inc. 
Location Harrison, OH 

'Modified 

GSE-4.10.007 Rev - - 07/00 



Roll Test Data Report 
4 \  1 t -  

Lininp Technoloav. Inc. 

'-.4 9 4  ; 
Roll No. 103114373 

ROLL IDENTIFICATION RESIN INFORMATION 
Roll Number 1031 14373 Lot Number 71 11 751 
product Name HDT~OA000 DPe K306 
Production Date 2/4/02 Supplier Phillips 

400 feet GSE RESIN TEST DATA 
122 meters 

6.9 meters 

bngth =(+/-I%) 

Width (Nominal) 22.5 feet Prouertv Test Method Results 
DensityJ g/cc ASTM D 1505 0.938 

Sheet Area 9,000 sq.feet 
836 sq.meters . 

Weight ' 3,912 pounds 
1,774 kilograms 

MeZt indexJ g/lO min. ASTM D 1238 (190A2.16) I0.08 

Test Test Customer Minimum Test Results 
Method Frequency English Mebic English Metric 

Physkal Property 

ThicknesS, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Nan) - TD 

Break Strength, ppi (Ncm) - TD 

Yield Elongation, % - TD 

Tensile Properties: 

- MD 

- MD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density. s/a 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type N 

gauge length = 1.3' 

(33 mm) 
gauge length = 2.0" 

(51 mm) 

ASTM D lo04 

ASTM D 4833 

FTMS l O l c 1 2 0 6 5  

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every rdl 

every roll 

every roll 

every roll 

every roll 

every roll 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

82 ( '2.1 ) 

80 ( 2.0 ) 

205 ( 359 ) 

209 ( 365 ) 

205 ( 359 ) 

216 ( 377 ) 

17 

17 

359 

416 

181 ( 805 ) 

133 ( 592 ) 

0.944 

2.6 

A1 

10 

21 

Order No. 6186 
Cmt,omm N m  fluor Femald. I ~ c .  
Locotion Hanison, OH 

'Modified 

GSE4.10407 Rev - - 07/00 



., Roll Test Data Report 
-Lining Techmbm. Inc. Roll No. 4Y4h 0 1 4 4 

RESIN INFORMA TION 

-m 
ROLL IDENTIFICATION 

Roll Number 103114374 Lot Number 7111751 

Product Name HDT080A000 DPe K306 

Production Date 2/4/02 Supplier Phillips 

GSE RESIN TEST DATA Length q4-195) 400 feet 
122 meters 

width (Nominal) 22.5 feet PrODertv Test Method Results 
6.9 meters Density, g/cc ASTM D 1505 0.938 

Sheet Area 9,000 sq. feet Melt index, g/IO min. ASTM D 1238 (190a.16) 0.08 

Weight 3,910 pounds 

836 sq. meters 

1,774 kilograms 
~ ~ 

Test Test Customer Minimum Test Res& 
Method Frequency English Mebic English Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Wan) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Nun) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

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

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glcc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type N 

gauge length = 1.3. 

(33 mm) 

gauge length = 2.0' 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

F W S  lOlc12065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every rd) 

evely roll 
every dl 
every dl 

every roll 

every rdl 
every roll 

every roll 

every roll 

every roll 

every rdl 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

. 168 ( 294 ) 

,168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

. 0.940 

82 ( 2.1 ) 

80 ( 2.0 ) 

184 ( 819 ) 

138 ( 614 ) 

0.944 

2.0 

A2 

10 

7 

2.6 

A i  

10 

18 

2/4/02 

Order No. 6186 
Cusbmer Nome fluor Inc. 
Location Hanison, OH 

'Modified 

GSE4.10407 Rev - - 07/00 



Roll Test Data Report 
Lininp Technobm. Inc. 

- 4 9 4 1  
Roll No. 103114375 

ROLL. IDENTIFICATION 

Roll Number 1 031 14375 
Product Name HDT080A000 

Production Date a4102 

RESIN INFOMTION 
Lot Number 7111751 

K306 

PhilliDs 

400 feet 
122 meters 

w* (Nombld) 22.5 feet 
6.9 meters 

Sheet Area 9,000 sq.feet 
836 sq.meters 

Weight 3,904 pounds 
1,771 kilograms 

GSE RESIN TEST DATA 

Property Test Method Results 
Density, g/cc ASTM D 1505 0.938 

Melt index, g/IO min. ASTM D 1238 (190l2.16) 0.08 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Roperties: 
Meld Strength, ppi (Wan) -TD 

- MD 

Break Strength, ppi (Wan) - TD 

- MD 

Meld Ehmgation, 46 -TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Ftmcture Resistance, Ib. (N) 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type N 

gauge length = 1.3" 

(3 mm) 
gauge length = 20" 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS lOlc12065 

ASTM D 1505 

ASTM D 1603. 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every rdl 

every rdl 

every roll 

every rdl 

every rdl 

every roll 
every roll 
every roll 

every roll 

every roll 

every rdl 

every roll 

every rdl 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 . ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210' ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 

56 ( 249 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A 2  

10 

7 

223 ( 391 ) 

216 ( -378 ) 

216 ( 378 ) 

268 

17 

418 

' 521 

189 ( 841 ) 

136 ( 605 ) 

0.944 

2.4 

A1 

10 

18 

Order No. 6186 
&tomm RUM Fmald, Im. 
L o c a n  Harrison, OH 

'Modified 

GSE4.10-007 Rev - - 07/00 



Roll Test Data Report 
Linina Technolow. Inc. 

4 9 4 1  
Roll No. 103114376 

400 feet 
122 meters 

Width (Nominal) 22.5 feet 
6.9 meters 

Sheet Area 9,000 sq.feet 

Weight 3,888 pounds 

836 sq.meters 

1,764 kilograms 

~~ 

RESW INFORMATION 
Lot Number 7111751 

Dpe K306 

Supplier Phillips 

GSE RESIN TEST DATA 
~~ 

ProDerty Test Method Results 
Density, g/cc ASTM D 1505 0.938 

Melt index, g/IO min. ASTM D 1238 (I90n.16) 0.08 

~- 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English Metric Physical Propee  

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Wan) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Wan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N)' 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncbre Resistance. Ib. (N) 

Density, glcc 

Carbon Black Content. % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

MTMD638,TypsN 

I I 

gauge length = 1.3' 

(33 mm) 
gauge length = 2.0' 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS 101C/2065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTh4 D5596 

GRI GM 12 

every roll 
every roll 

every roll 

every roll 
every roll 

every roll 

every roll 

every roll 

every roll 

evety roll 

every roll 

every roll 

every rdl 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 2 9 4 )  
120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

82 (" 2.1 ) 

80 ( 2.0 ) 

202 ( 353 ) 

1% ( :m 1 
212 ( 371 ) 

228 ( 1399 ) 

17 

17 

432 

474 

79 ( 352 ) 

78 ( 347 ) 

186 ( 828 ) 

136 ( 605 ) 

0.944 

24 

A I  

10 

24 

008943 

Order No. 6186 
-mer Name fluor Femald, Inc. 
Location Harrison, OH 

'Modid 

GSE4.10-007 Rev - - 07/00 



Roll Test Data Report 4 9 4 1  .Mail - Lininp Technoloav. Inc. Roll No. 1031 14377 

ROLL IDENTIFICATION RESIN INFORMATION 
Lot Number 7111751 

- 

Roll Number 1031 14377 

llSP K306 

Supplier Phillips 

GSE RESIN TEST DATA 

width (Nominal) 22.5 feet 
6.9 meters 

Sheet Area 9,000 sq. feet 

Weight 3,876 pounds 

836 sq. meters 

1,758 kilograms 

Prouem Test Method Resulfs 
Dens@, g/cc ASTM D IS05 0.938 

Melt index, g/IO min. ASTM D 1238 (190D.16) 0.08 

Test Results Test Test Customer Minimum 
Method Frequency English Mebic English Mebic Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Nlcm) -1D 
Tensile Properties: 

- MD 

Break Strength, ppi (Nlcm) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

ASTM D 5994 
every rdl 

every rdl 

every roll 

every rdl 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

203 ( 355 ) 

200 ( 350 ) 

201 ( 351 ) 

255 ( 447 ) 

18 l7 '0 gauge length = 1.3' 

(33 mm) 

gauge length = 2.0' 

(51 mm) 

ASTM D 1004 

395 

538 

56 ( 249 ) 

56 ( 249 ) 

76 ( 338 1 
76 ( 338 1 

ASTtJD4833 

FTMS 101Cm)65 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI Ghi 12 . 

120 ( 532 ) 189 ( . 841 ) 

Puncture Resistance, Ib. (N) 
105 ( 467 ) 

Density, 
0.940 0.944 

Carbon Black Content. % 
2.0 2 4  

Carbon Black Dispersion 
A2 A1 

Carbon Black Dispersion 

Asperity Height 

views in Cat1 - Cat2 
Average (mils) - Side A 

10 10 

7 24 

000944 

61 86 

2/4/02 

order No. 
C u b m e r  Name Fluor Femald, I ~ c .  
Localion Hamson, OH 

'Modified 

GSE4.10407 Rev - - 07/00 



4 9 4 1  Roll Test Data Report 
Roll No. 103114378 Technolow. Inc. 

ROLL IDENTIFICATION RESIN INFORMATION 
Lot Number . 7111751 Roll Number 1031 14378 

Product Name HDT080A000 n P e  K306 

Production Date 2/4/02 Supplier Phillips 

Length q+/- 1%) 400 feet GSE RESIN TEST DATA 

wk&h (Nominal) 22.5 feet Properht Test Method - Results 
6.9 meters Dens@, g/cc ASTM D I505 0.938 

Sheet Area 9,000 sq. feet MeZt index, g/lO min. ASTM D 1238 (190L2.16) 0.08 

122 meters 

836 sq.meters 

1,755 kilograms 
Weight 3,870 pounds 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English Metric Physical Propeqv 

Thickness, mil (mm). 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (NUTI) - TD 

- MD 

Break Sirength, ppl (Nlm) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density. 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Tvpe N 

gauge length = 1.3' 

(33 mm) 
gauge length = 2.W 

(51 mm) 
ASTM D 1004 

ASTM D 4833 

m s  lOlC12065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every rdl 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every d l  

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

82 ( 2.1 ) 

80 ( ; 2.0 ) 

204 ( 358 ) 

205 ( 358 ) 

210 ( w 1 
231 ( 404 ) 

17 

18 

470 

472 

182 ( 810 

136 ( 605 

0.944 

2.4 

AI  

10 

27 

000945; - 

Order No. 6186 
Customer Name Fluor F e m M  Inc. 
Location Hamson. OH 

'Modified 

GSE4.10-007 Rev - - 07/00 

a 



4941 
@J@J Roll Test Data Report 

Roll No. 103114379 -Br2Linina Technolom. Inc. 

ROLL IDENTIFICATION RESIN INFORMATION 
Roll Number 103114379 Lot Number 7111751 
Product Name HDT080A000 Dpe K306 
Production Date ~4102 Supplier Phillips 

Length =(+A 1%) 400 feet GSE RESLN TEST DATA 

Width (Nomind) 22.5 feet Prouem Test Method Results 
122 meters 

6.9 meters Dens$, g/cc ASTM D 1505 0.938 

Sheet Area 9,000 sq.feet Melt index, g/lO min. ASTM D 1238 (190L2.16) 0.08 

Weight 3,860 pounds 

836 sq.meters 

1,751 kilograms 

Test Test Customer Minimum Test Results 
Method Frequency Enghh Me& English Mebic Physical Property 

Thickness, mil (rnm) 
Average 

Minimum 

Yield Strength, ppi (Wan) - TD 

Break Strength, PPI (Wan) - TD 

Tensile Properties: 

- MD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Density, g/cc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

views in cat1 - cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type IV 

gauge length = 1 .3- 

(33 mm) 
gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS 101c12065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 
every roll 

every roll 

every roll 
every roll 
every roll 

every roll 
every roll 

every roIl 

every roll 

every roll. 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

82 ( 

80 ( 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 211 ( 

1% ( 120 ( 210 ) 

120 ( 210 ) 168 ( 

168 ( 294 ) 215 ( 

12 16 
'12 

' 100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

-A2 

17 

380 

445 

82 ( 

77 ( 

189 ( 

136 ( 

0.944 

2.5 

A1 

10 10 

7 27 

000946 

2.1 ) 

2.0 ) 

370 ) 

377 1 
271 ) 

". 

3 6 5 )  

343 ) 

841 1 

605 1 

order No. 6186 
Customer Name Fluor Femald, IM. 
Location Harrison, OH 
'Modified 2/5/02 

GSEA i m 7  ROV - - n 7 m  
I- 



Roll Test Data Report 
Technolow. Inc. 

4 9 4 1  
Roll No. 103114380 

RESIN INFORMATION 
~~ 

Lot Number 7111751 

Type K306 

Supplier Phillips 

GSE RESIN TEST DATA 400 feet 
122 meters 

Width (NominaI) 22.5 feet 
6.9 meters 

Sheet Area 9,000 sq.feet 
836 sq.meters 

Propem Test Method Results 
Density, g/cc ASTM D 1505 0.938 

Melt indexJ g/IO min. ASTM D I238 (190L2.16) 0.08 

Weight 3,870 pounds 
1,755 kilograms 

Test Test Customer Minimum Test Re& 
Method Frequency English Metric English Mebic Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yieid Strength, ppi ( N l ~ m )  - TD 

- MD 

Break Strength, ppi (Nan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

ASTM D 5994 
every roll 

every roll 

every rdl 

every rdl 

every rdl 

every rdl 
every rdl 

every roll 

every mil 
every roll 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

82 ( 2.1 ) 

80 ( 2.0 ) 

ASTM D 638, Type N 
168 ( 2 9 4 )  
168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

loo 

219 ( 384 ) 

206 ( 3 6 0 )  

254 i:.:445 ) 

183 ( 320 ) 

. 16. ' '. 

i a  . . 

332 

563 

gauge length = 1.3' 

(33 mm) 

(51 mm) 

gauge length = 2.0' 

ASTM D 1004 
56 ( 249 ) 

56 ( 249 ) 

ASTM D 4833 

FTMS lOlc12065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

192 ( 854 ) 120 ( 532 ) 

Puncture Resistance, Ib. (N) 
105 ( 467 ) 136 ( 605 ) 

Density, glcc 
0.940 0.944 

2.5 
Carbon Black Content, % 

2.0 

Carbon Bladc Dispersion 
A2 A1 

Carbon Black Dispersion 

Asperity Height 

Mews in Cat1 - Cat2 

Average (mils) - Side A 

10 10 

7 24 

000947 

2/5/02 

M r  No. 6186 
Customer N m e  Fluof Femald, la. 
Location Harrison, OH 

modified 

GSE-4.10-007 Rev - - 07/00 



ROLL IDENTIFICATION 

Test Data Report 4941 
Roll No. 103114811 

RESIN INFORMATION 

Lot Number 8220062 

Product Name HDT080A000 DPe K306 

Production Date 31 0102 Supplier Phillips 

GSE RESIN TEST DATA 400 feet 
122 meters 

6.9 meters 

Lengrh q+/- 1%) 

wkith (Nominal) 22.5 feet hoDertv Test Method Results 
De@, g/cc ASTM D 1505 0.936 

Sheet Area 9,000 sq. feet Melt index, g/lO min. ASTM D 1238 (190/2.16) 0.06 

Weight 4,290 pounds 

836 sq. meters 

1,946 kilograms 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English Mettic Physical Propem 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properb'es: 
Yidd Sbngth, ppi (Wan) - TD 

- MD 

Break Strength, ppi (Wan) - TD 

- MD 

Yield Elongation, 96 TD 

- MD 

Break Elongation, % - TD 
- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density. gkc 

Carbon Black Content. % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type IV 

' gauge length = 1.3" 
(33 mm) 

gauge length = 2.0' 
(51 mm) 

ASTM D 1004 

ASTM D4833 

FTMS lOlCl2065 

ASTMD1505 . 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every rdl 

every roll 

every rdl 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every mll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 87 ( 2.2 ) 

' 76 ( 1.9 ) 80 ( 2.0 1 

168 ( 294 ) 222 ( 388 ) 

168 ( 294 ) 219 ( 383 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

,100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

226 ( 395 ) 

18 

457 

536 

74 ( 329 ) 

74 ( 329 ) 

194 ( 863 ) 

130 ( 579' ) 

0.946 

2.6 

A2 

10 

25 a 800948 

order No. 6186 

Location Harrison, OH 
N m  Fluor F e d ,  Inc. 

'Modified 31 1102 

GSE4.lhnn7 Rev - - 07lnn 



: ;+m Roll Test Data Report 4 9 4 1  
Roll No. 103114812 -P iJLin inp  Technolom. Inc. 

ROLL IDENTIFICATION RESIN INFORMATlON 
Lot Number 
DPe 
Supplier 

8220062 

K306 

Phillips 

Length 1%) 400 feet 
122 meters 

W i t h  pominol) 22.5 feet 
6.9 meters 

Sheet Area 9,000 sq.feet 

Weight 4,243 pounds 

836 sq.meters 

1,925 kilograms 

~~ ~ 

GSE RESIN TEST DATA 

Test Method Results Prouertv 
Density, g/cc ASTM D 1505 0.936 

Melt index, gl10 min. ASTM D 1238 (190/2.16) 0.06 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

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

- MD 

Break Strength. ppi (Nan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glcc 

Carbon Black Content. % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type N 

gauge length = 1.3' 

(33 mm) 
gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS 101c12065 

ASTM D 1505 

ASTM 0 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every dl 

every roll 

every roll 

every roll 

every roll 

every dl 

every roll 

every roll 

every roll 

every roll 

every roll 

every rdl 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

Az 

10 

7 

86 ( 2.2 

81 ( 2.0 

223 ( 390 

216 ( 377 

219 ( 383 

243 ( 425 

19 

18 

434 
499 

78 ( 347 

75 ( 334 

193 ( 859 ) 

130 ( 579 ) 

0.946 

2.6 

A2 

10 

25 

800949 

Order No. '6186 
Customer Name Fluor 
Location Hamson, OH 
'Modified 3/11/02 

GSE4.10407 Rev - - 07/00 IW] 



Roll Test Data Report 4 9 4 1  
Roll No. 103114813 Lininp Technoloav. Inc. 

ROLL IDENTIFICATION RESIN INFORMATION 

*m 
RollNumber 103114813 Lot Number 8220062 
&o&t Name HDT08OAO00 DPe K306 
Production Date 311 1/02 Supplier Phillips 

400 feet GSE RESIN TEST DATA 
122 meters 

Length q+/- 1%) 

W i i h  (Nominal) 22.5 feet Provertv Test Method Results 
6.9 meters Density, g/cc ASTM D IS05 0.936 

Sheet Area 9,000 sq.feet Melt index, g/IO min. ASTM D I238 (IYOL2.16) 0.06 

Weight 4,244 pounds 

836 sq. meters 

1,925 kilograms 
~ ~ 

Test Test Customer Minimum Test Res& 
Method Frequency English Metric English Metric Physical Property 

Thickness, mil (mm) ASTM D 5994 
Average every roll 80 ( 2.0 ) 86 ( 2-2 1 
Minimum every roll 76 ( 1.9 ) 80 ( 2.0 1 

Tensile Properties: ASTM D 638, Type IV 
Yield Strength, ppi (Nan) - TD every roll 168 ( 294 ) 223 ( 390 ) 

- MD every roll 168 ( 294 ) 223 ( 390 ) 

Break Strength, ppi (Wan) - TD every dl 120 ( 210 ) 242 ( 424 ) 

- MD every roll 120 ( 210 ) 261 ( 457 ) 

l8 e Yield Uongation, % - TD gauge length = 1.3" every roll 12 

- MD (3 mm) every roll 12 19 

Break Elongation, % - TD gauge length = 2.0- every roll 100 51 9 
- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

puncture Resistance. Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, s/w 

Carbon Black Content. % 

Carbon Black Dispersion 

carbon Black Dispersion 

Asperity Height 

views in cat1 - cat2 

Average (mils) - Side A 

(51 mm) every roll 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

ASTM D 1004 

ASTM D 4833 

FTMS 101U2065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTMD5596 . 

GRI GM 12 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

540 

80 ( 356 1 
78 ( 347 1 

192 ( 854 ) 

140 ( 623 ) 

0.941 

2.4 

A2 

10 

23 

000950 

LT. 
3 1  1102 

Order No. 6186 
Customer Name Fluor Femald, lnc 
Location Harrison, OH 

'Modified 

GSE4.10-007 Rev - - 07100 1-1 -. 



c * . *  

Roll Test Data Report 
Linine Technoloav. Inc. 

4 9 4 1  
Roll No. 103114814 

ROLL IDENTIFICATION RESIN INFORMATION 

Roll Number .. 1031 I4814 Lot Number 8220062 

Product Name HDT080A000 DPe K306 

Production Date 311 1/02 Supplier Phillips 

400 feet GSE RESIN TEST DATA 
122 meters 

Length =(+/-I%) 

Prouertv Test Method Results w i h  (Nominal) 22.5 feet 
6.9 meters Density, g/cc ASTM D 1505 0.936 

Sheet Area 9,000 sq. feet Melt index, g/lO min. ASTM D 1238 (190L2.16) 0.06 
836 sq.meters 

Weight 4,231 pounds 
1,919 kilograms 

~- 

Test Results Test Test Customer Minimum 
Method Frequency English Metric Engfih Mebic Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properb'es: 
Yidd Strength. ppi (Nlcm) - TD 

- MD 

Break Strength, ppi (Nan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glcC. 

Carbon Black Content, % . 
.-  

Carbon Black Dispersion 

Carbon Black Dispersion 

Aspen'ty Height 

Views in Cat1 - Cat2 
Average (mils).- Side A 

ASTM D 5994 

ASTM D 638, Type IV 

gauge length = 1.3' 

(33 mm) 

gauge length = 2.0' 

(51 mm) 
ASTM D 1004 

ASTM D 4833 

FTMS lOlc/2065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every dl 

every roll 

every rdl 

every roll 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every rdl 

every dl 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

105 ( 467 ) 

0.940 

. .  

2.0 

A2 

10 

7 

85 ( 2.2 ) 

80 ( 2.0 ) 

222 ( 3 8 9 )  

219 ( 384 ) 

171 ( F 9  ) 

176 ( 309 ) 

18 

18 

536 

460 

62 ( 276 ) 

60 ( '  267 ) 

145 ( 6 4 5 )  

140 ( 623 ) 

0.941 

. - . .  

24  

A2 

10 

23 

older NO. 6186 
C-mm Name Fluor Femald, I ~ c .  
Location Hamson, OH 

'Modified 311 1102 

n a  GSE-A.10407 Rav - - 071017 



Roll Test Data Report 4 9 4 1  
Technoha. Inc. Roll No. I03114815 

RESIN INFORMATION 
i p. a! J -  0 

ROLL IDENTIFICATION 

Roll Number 103114815 Lot Number 8220062 

Product Name HDT080A000 Ope  K306 

Production Date 311 1/02 Supplier Phillips 

Length =(+I- 1%) 400 feet GSE RESIN TEST DATA 

Wkith (Nominal) 22.5 feet 
6.9 meters Dense, g/cc ASTM D I505 0.936 

Sheet Area 9,000 sq.feet Melt index, g/lO min. ASTM D 1238 (190D.16) 0.06 

122 meters 
Proaertv Test Method Results 

836 sq.meters 

Weight 4,212 pounds 
1,911 kilograms 

~ ~ ~ 

Test Test Customer Minimum Test Results 
Method Frequency English Mebic English Mebic Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Wan) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Nan) - TD 

- MD 

Yield Elongation, 96 - TD 

.~ - MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance. Ib. (N) 

Puncture Resistance, Ib. (N) 

Carbon Black Content. % 

Carbon Black Dispersion 

Carbon Black Disperdon 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type IV 

gauge length = 1.3' 

(33 mm) 

gauge length = 2.0' 

(51 mrn) 

ASTM D 1004 

ASTNlD4833 

FTMS lOlC12065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every rdl 

every roll 

every roll 

every roll 

every roll 

every roll 

every rdl 

every roll 

every roll 

every rdl 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

' 12 

12 

100 

100 

120 ( 532 ) 

105 ( 467 ) 

'0.940 

2.0 

A2 

10 

217 . ( 380 ) 

216 ( 377 ) 

216 . ( 379 ) 

262 ( 9 ) . .  

l9 19 " e 
450 

542 

85 ( 378 1 
82. ( 365 ) 

193 ( 859 ) 

140 ( 623 ) 

0.941 

2.4 

A2 

10 

7 000952 l5 



4941 
Roll No. 103114816 

ROLL LDENTIFICATION RESIN INFORMATION @ RollNumber i 103114816 Lot Number 8220062 

Product Name HDf080A000 DPe K306 
Production Date 3111102 Supplier Phillips 

Length Z(M- 1%) 400 feet GSE RESIN TEST DATA 
122 meters 

(Nominal) 22.5 feet ProDerhr Test Method Results 
6.9 meters Dens@, g/cc ASTM D 1505 0.936 

Sheet Area 9,000 sq. feet Melt index, gA0 min. ASTM D 1238 (190L2.16) 0.06 
836 sq. meters 

1,915 kilograms 
Weight 4,221 pounds 

~ ~~ 

Test Res& Test Test Customer Minimum 
Method Frequency Engkh Metric English Mefic Physical Proper@ 

Thickness, mil (mm) 
Average 

Minimum 
Tensile Properties: 

Yield Strength, ppi ( W m )  - TD 

- MD 
Break Sbength, ppI' (Nan) - TD 

- MD 

Yidd Elongation, % - TD 

- MD 

Break Elongation, % - TD 
- MD 

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

Puncture Resistance. Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glcc 

Carbon Black Content, X 

Carbon Black Dispersion 

carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

gauge length = 1.3' 

(33 mrn) 

gauge length = 2.0" 

(51 mm) 

ASTM D lo04 

ASTM D 4833 

FTMS 101Cl2065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 
every roll 

every roll 
every roll 
every roll 

every roll 
every roll 
every roll 
every rdl 

every dl 

every roll 
every roll 

evey roll 

every 5th 

every 4th 

every 4th 

every 51h 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 2 9 4 )  
168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

86 ( 2 8  ' ) 

79 ( 2.0 ) 

218 ( 382 ) 

211 ( 370 ) 

224 ( 3q3 1 
248 ( 4.35 ) 

18 ' 
19 

479 

511 

192 ( 854 ) 

0.941 

2.4 

A2 

10 

15 

800953 

'31 1/02 

h n  

Order No. 6186 
Customer Nume Fluor F d d ,  
Location Harrison, OH 

haodiied 

GSE4.lO-007 Rev - - 07100 



Roll Test Data Report 
Roll No.4&&b7 

RESIN INFORMATION 

;. $-Linim Q@ Technolom. Inc. f 
ROLL IDENTIFICATION 

Lot Number 8220062 Roll Number 103114817 

Product Name HDT080A000 
- 

K306 

Production Date 311102 Supplier Phillips 

Length Z(+/-l%) 400 feet GSE RESIN TEST DATA 

width (Nominal) 22.5 feet Prove* Test Method Results 
6.9 meters Dens@, g/cc ASTM D 1505 0.936 

Sheet Area 9,000 sq. feet Melt index, g/.O min. ASTM D 1238 (190L2.16) 0.06 

122 meters 

836 sq. meters 

Weight 4,232 pounds 
1,920 kilograms 

~~ 

Test Test Customer Minimum Test Results 
MeuIod Frequency English Mebic English Metric Physical Property 

Thickness, mil (mm) ASTM D 5994 
Average every roll 80 ( 2.0 ) 86 ( 2.2 ) 

79 ( 2.0 1 Minimum every roll 76 ( 1.9 ) 

Yield Strength, ppi (Wcm) - TD every roll 168 ( 294 ) 224 ( 391 ) 
Tensile Properties: ASTM D 638, Type N 

- MD every roll 168 ( 294 ) 226 ( 395 ) 

120 ( 210 ) 225 ( 394 ) Break Strength, ppi (Wcm) - TD every toll 

- MD every roll 120 ( 210 ) 256 ( 447 ) 

l8 0 Yield Elongation, % - TD gauge length = 1.3" every roll '12 

Break Elongation, % - TD gauge length = 2.0" every roll 100 
- MD (33 mm) every roll 12 18 

- MD (51 mm) every roll 100 520 

Tear Resistance, Ib. (N) 
- TD 

ASTM D 1004 
e v e r y d l  ' 56 ( 249 ) 87 . ( 387 ) 

- MD every roll 56 ( 249 ) 87 ( 387 1 
Puncture Resistance. Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, s/cc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 
views in cat1 - cat2 

ASTM D 4833 
every roll 120 ( 532 ) 200 ( 890 ) 

143 ( 636 ) every 5th 105 ( 467 ) 
M S  lOlC/2065 

ASTM D 1505 
every 4th 0.940 

every 4th 2.0 

every 5th A2 

every 4th jo  

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

0.945 

2.5 

Ai 

10 

Asperity Height GRI GM 12 
Average (mils) - Side A every 2nd 7 14 

000954 

order No. 6186 
Customer Name Ruw Femald, Inc. 
Location Harrison, OH 
'Modified 311 1102 

GSE-4.10-007 Rev - - 07/00 



Roll Test Data Report 'm Lininp Technolom, Inc. 
4 9 4 1  

Roll No. 103114818 

ROLL IDENTWICATION RESIN INFORhUTION 
Lot Number . 8220062 

TYPe K306 

Supplier Phillips 

GSE RESIN TEST DATA 

RolzNumber .. 103114818 

Product Name HDT080A000 

Production Date 311 1/02 

400 feet 
122 meters 

w i t h  (Nominal) 22.5 feet 
6.9 meters 

Sheet Area 9,OOO sq. feet 
836 sq.meters 

1,918 kilograms 
Weight 4,229 pounds 

Test Method Results Pronem 
Dens@, g/cc ASTM D 1505 0.936 

Melt index, g/10 min. ASTM D 1238 (190/2.16) 0.06 

-~~ 

Test Test Customer Minimum Test Results 
Method Frequency Englkh Metric English Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi wan) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Wan) - TD 

- MD 

Yield Elongation, X - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
* TD 

- MD 

Puncture Resistance, Ib. (N) 

ASTM D 5994 
every roll 

every roll 

every roll 

every roll 

every mll 
every roll 

every roll 

every roll 

every roll 

every roll 

every mil 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

89 ( 2.3 ) 

80 ( 2.0 ) 

ASTM D 638, Type N 
168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

220 ( 3 8 5 )  

232 ( 406 ) 

176 ( 308 ) 

192 ( 336 ) 

18 

18 

525 

547 

gauge length = 1.3' 

(33 mm) 
gauge length = 2.0" 

(51 mm) 

ASTM D 1004 
56 ( 249 ) 

56 ( 249 ) 

ASTM D 4833 

FTMS lOW2065 

ASTM D 1505 

ASTMD 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

120 ( 532 ) 

Puncture Resistance, Ib. (N) 
105 ( 467 ) 143 ( 636 ) 

Density, glcc 
0.940 0.945 

Carbon Black Content, % 
2.0 

A2 

10 

7 

2.5 

A1 

10 

14 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

800955 

31 1/02 
h A  

Order No. 6186 
Customer Nome fluor Fsmald, Inc. 
Location HanisOn. OH 

'Modified 

GSE-4.10-007 Rev - - 07100 



Roll Test Data Report 
Technolopv. Inc. 

4 9 4 1  
Roll No. 103114819 

~~ 

ROLL IDENTIFICATION RESIN INFOR&UTION 
RoRNumber %103114819. Lot Number 8220062 

Production  ate 311 1/02 Supplier Phillips 

GSE RESIN TEST DATA Length =(+/-I%) 400 feet 

wk&h (NorninaI) 22.5 feet &ODt?r& Test Method 

Sheet Area 

122 meters 
Results 

I 6.9 meters Dense, g/cc ASTM D 1505 0.936 

Melt index, g/IO min. ASTM D 1238 (190l2.16) 0.06 

Weight 

9,000 sq. feet 
836 sq. meters 

4,230 pounds 
1,919 kilograms 

- 

Test Test Customer Minimum Test Res& 
Method Frequency Enghh Metric English Metric Physical Propem 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppI (Nan) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Wan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

* MD 

Tear Resistance. Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, g/cc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Bladc Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 
every roll 
every roll 

every roll 
every roll 

every d l  

every roll 

every roll 

(33 rnm) every roll 
every roll 

(51 rnrn) every roll 

every rdl 

every roll 

ASTM D 638, Type IV 

gauge length = 1.3" 

gauge length = 2.4 

ASTM D 1004 

ASTM D 4833 

F M S  101C12065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every rdl 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

120' ( 210 ) 

120 ( 210 ) 

168 ( 294 ) 

12 

12 

100 

loo 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

90 ' ( 2.3 ) 

82 ( 2.1 1 

226 ( 395 ) 

231 ( 404 ) 

219 (. 382 ) 

262 ( 458 ) 

18 17 a 
427 

497 

200 ( 890 ) 

143 ( 636 ) 

0.945 

2.5 

A1 

10 

20 



I 
4 9 4 1  Roll Test Data Report 

Linina Technolopv. Inc. 

ROLL IDENTIFICATION RESIN INFORMATION 

Roll No. 103114820 

RoU Number 1031 14820 Lot Nwnber 8220062 

Pro&ct Name HDT080A000 TVPe K306 

Production Date 311 1\02 Supplier Phillips 

Length =(+I- 1%) 400 feet GSE RESIN TEST DATA 

wk&h (Nominal) 22.5 feet ProDertv Test Method Results 

Sheet Area 9,000 sq. feet Melt index, g/IO min. ASTM D I238 (190L2.16) 0.06 

Weight 4,223 pounds 

122 meters 

6.9 meters Density, g/cc ASTM D 1505 0.936 

836 sq. meters 

1,916 kilograms 

Test Test Customer Minimum Test Res& 
Method' Frequency English Metric English Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, p a  Wan) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Wan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 
Tear Resistance, Ib. (N) 

- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density. s/cc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D638, Type N 

gauge length = 1.3" 

(33 mrn) 

gauge length = 2.0' 

(51 mrn) 

ASTM 0 lo04 

ASTM D 4833 

FTMS lOlC12065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every mil 

every dl 

every roll 
every roll 

every roll 

every roll 

every mil 
every mll 

every rdl 

every dl 
every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

-80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

168 ( .  294 ) 

12 

12 

100 

100. 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

87 ( 2 2  ) 

81 ( 2.1 1 

226 ( 396 ) 

235 ( 411 ) 

240 ( 420 ) 

259 ( 453 ) 

18 

17 

480 

500 

84 ( 374 1 
84 ( 374 ) 

198 ( 881 ) 

143 ( 636 ) 

0.945 

2.5 

A1 

10 

20 

000957 
Order No. 6186 
&tomet Name Fluor Femald. Inc. 
Locotion 
'Modified 

GSE4.10-007 Rev - - 07/00 

Hamson, OH 
3/12/02 



4 9 4 1  Roll Test Data Report 
Roll No. 103114821 

RESIN INFORMATION 

- -  *m -Lininp Teclmoloav. Inc. 

ROLL IDENTIFICATION 

Lot Number 8220062 RollNumber (. 103114821 

Product Name HDT080!@00 DPe K306 

Production Date 311 1102 Supplier Phillips 

400 feet GSE RESIN TEST DATA 
122 meters 

Length q+/- 1%) 

w i  (Nominal) 22.5 feet Prouem Test Method Results 
6.9 meters Density, g/cc ASTM D 1505 0.936 

Sheet Area 9,000 sq.feet Melt index, g/IO min. ASTM D 1238 (190L2.16) 0.06 

Weight 4,235 pounds 
836 sq.meters 

1,921 kilograms 
~~ ~ - 

Test Test Customer Minimum Test Results 
Method Frequency Eng&h Metric English Metric Physical Properiy 

Thickness. mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Nun) - TD 
Tensile Properties: 

- MD 
Break Strength, ppi (Wan) - TD 

- MD 

Yield Elongation. % - TO 
- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance. Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glcc 

Carbon Black Content. % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 
every roll -80 ( 2.0 ) 89 ( 2.3 1 
every roll 76 ( 1.9 ) .83 ( 2.1 1 

ASTM D 638, Type N 
every roll 168 ( 294 ) 225 ( 395 

evely roll 168 ( 2 9 4 )  228 

every roll 120 ( 210 ) 183 ( 321 ) 

gauge length = 1.3" 

(33 mm) 

gauge length = 2.0' 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS lOlCL?O65 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 120 ( 210 ) 

every roll , 12 18 '. 

every roll 12 18 

every roll 100 

every roll 100 

519 

591 

every roll 56 ( 249 ) 72 ( 320 ) 

every roll 56 ( 249 ) 72 ( 320 

120 ( 532 ) 149 ( 663 ) every roll 

every 5th 105 ( 467 ) 138 ( 614 ) 

every 4th 0.940 0.944 

every 4th 2.0 2.5 

every 5th A2 A2 

every 4th 10 10 

every 2nd 7 27 -. 

000958 0 



Roll Test Data Report 
Technobm Inc. 

" - 4 9 4  I 
Roll No. 103114822 

RESLN INFORMATION ROLL IDENTIFICATION 

Roll Number 1031 14822 

Product N m e  HDT080A000 

Production Date 311 1/02 

Lot Number 
Type 
SuDvlier 

~~~~ 

8220062 

K306 

Phillips 

400 feet 
122 meters 

GSE RESIN TEST DATA 

W i i h  (Nominal) 22.5 feet 
6.9 meters 

Sheet Area 9,000 sq. feet 
836 sq. meters 

A.ooertv Test Method Results 
Den.&, g/cc ASTM D 1505 0.936 

Melt index, g/IO min. ASTM D 1238 (190/216) 0.06 

Weight 4,273 pounds 
1,938 kilograms 

Test Results Test Test Customer Minimum 
Method Frequency English Mebie English Mebic Physical Propeq 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength. ppi (Nan) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Wan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
-TD 

- MD 

Puncture Resistance, Ib. (N) 

ASTM D 5994 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every dl 
every rdl 

every roll 

every roll 

every dl 

every roll 

every rdl 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( ' 2.0 ) 

76 ( 1.9 ) 

ASTM D 630, Type IV 
168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

238 ( 417 ) 

230 ( 402 ) 

255 ( 4 4 6 )  

237 ( 415 ) 

16 

18 

457 

506 

gauge length = 1.3" 

(33 mm) 
gauge length = 20" 

(51 mm) 

ASTM D 1004 
56 ( 249 ) 

56 ( 249 ) 

78 ( 347 ) 

74 ( 329 1 
ASTM D 4833 

FTMS lOlc12065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

120 ( 532 ) 193 ( 859 ) 

Puncture Resistance, Ib. (N) 
105 ( 467 ) 138 ( 614 ) 

Density, glcc 
0.940 0.944 

Carbon Black Content. % 
2.0 

. .  . .  - - .  
2.5 

-. 
~. 

Carbon Black Dispersion 
A2 A2 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

10 10 

7 27 

008959 

Order No. 6186 

Locafion Harrison, OH 
'Modified 

GSE-4.10-007 Rev - - 07/00 

N m  Fluor Femald, Inc. 



*t k,' +.eg Roll Test Data Report - - - 4 9 4 1  
Roll No. 103114823 -Lining Technoloav. Inc. 

ROLL IDENTIFCATION RESIN INFORMATION 
RollNumber , 103114823 Lot Number 8220062 

Product Name HDT080A000 TYPe K306 
Production Date 311 1/02 supplier Phillips 

400 feet GSE RESIN TEST DATA 
122 meters 

Length a(+/. 1%) 

width (Nominal) 22.5 feet hover& Test Method Results 
6.9 meters Density, g/cc ASTM D 1505 0.936 

Sheet Area 9,000 sq. feet 
836 sq.meters 

Melt index, g/IO min. ASTM D 1238 (190L2.16) 0.06 

Weight 4,267 pounds 
1,936 kilograms 

~~ 

Test Test Customer Minimum Test Res& 
Method Frequency English Mebic Engkh Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Wan) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Nan) - TD 

- MD 
Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

ASTM D 5994 
every roll 

every roll 

every roll 
every roll 
every roll 

every roll 

every roll 
(33 mm) every roll 

every roll 

(51 mm) every dl 

every roll 
every roll 

ASTM D 638, Type IV 

gauge length = 1.3' 

gauge length = 2.0' 

ASTM D 1004 

80 ( 2 0  ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

238 ( 416 ) 

226 ( 395 ) 

184 ( 323 ) 

192 (: 336 ) 

522 
484 

56 ( 249 ) 

56 ( 249 ) 

ASTM D 4833 

m s  101c/206!5 

ASTM D 1505 

ASTM D 1603' 

ASTh4 D 3015 

ASTM D 5596 

GRI GM 12 

every roll 120 ( 532 ) 188 ( 837 ) 

Puncture Resistance, Ib. (N) 
every 5th lo5 ( 467 ) 138 ( 614 ) 

Density, glee 
every 4th 0.940 0.944 

Carbon Black Content, % 
every 4th 2.0 2 5  

C a h n  Black Dispersion 
every 5th A2 A2 

Carbon Black Dispersion 

Asperity Height 

Views in CaH - Cat2 

Average (mils) - Side A 

every 4th 10 10 

every 2nd 11 .. ' 000960 . .  

Order No. 6186 
Customer N m  Fluor Fernald, InC. 
Location Harrison, OH 

'Modified 

GSE-4.10-007 Rev - - 07/00 

~11102 



4 9 4 1  Roll Test Data Report 
Roll No. 103114824 

ROLL WENTIFICATION RESIN INFORMATlON 

Lot Number 8220062 RonNwnber 103114824. 

Product Name HDT080A000 TVPe K306 

Production Date 311 1102 Supplier Phillips 

Length z q ~ - i % )  400 feet GSE RESIN TEST DATA 
122 meters 

(Nominal) 22.5 feet ProDerty Test Method Results 
6.9 meters Density, g/cc ASTM D IS05 0.936 

Sheet Area 9,000 sq.feet Melt index, g/IO min. ASTM D I238 (190L2.16) 0.06 
836 sq.meters 

Weight 4,187 pounds 
1,899 kilograms 

Test Test Customer Minimum Test Res& 
Method Frequency English Mebic Englikh Metric Physical Propem 

Thickness. mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Wan) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Nan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

* MD 

Tear Resistance, Ib. (N) - TD 

- MD 

Puncture Resistance, Ib. (N) 

ASTM D 5994 

ASTM D 638, Type IV 

gauge length = 1.3" 

(33 mm) 
gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTM D4833 

Puncture Resistance, Ib. (N) ms lOlC12065 

Density, glcc ASTM D 1505 

Carbon Black Content, 96 ASTM D 1603. 

Cabon Black Dispersion ASTM D 3015 

Carbon Black Dispersion 

Aspen'ty Height 

Mews in Cat1 - Cat2 

Average (mils) - Side A 

ASTh4 D 5596 

GRI GM 12 

every dl 

every dl 

every dl 

every roll 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every rdl 

every roll 

every 5th 

80 ( 2.0 ) 

76 ( 1.9 ' ) 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

to5 ( 467 ) 

86 ( 2.2 

81 ( 2.0 

228 ( 399 

228 ( 399 

185 ( 324 

183 ( 320 

18 

18 

563 

487 

79 ( 352 
76 ( 338 

200 ( 890 

138 ( 614 

every 4th 0.940 0.944 

every 4th 2.0 2.5 

every 5th A2 A2 

every 4th 10 10 

every 2nd 7 11 

000961 

Or&r No. 6186 
&&mer Name RUW Femald, Inc. 
Location 
'Modified 

GSE-4.10-007 Rev - - 07/00 

Hanison, OH 
3111102 



Roll Test Data Report 
I 1 

-Lining Technoloav. Inc. 
4 9 4 1  

Roll No. 103114825 

-SIN INFORMATION ROLL IDENTIFICATION 

Roll Number 1031 14825 Lot Number 8220062 ? @ Nome HDT080A000 DPe K306 

Production Date 311 1/02 Supplier Phillips 

GSE RESIN TEST DATA 400 feet 
122 meters 

k w h  =q+/-l%) 

w a h  (Nominal) 22.5 feet Test Method Results ProDe* 
6.9 meters Density, g/cc ASTM D 1505 0.936 

Sheet Area 9,000 sq. feet 

4,178 pounds 
1,895 kilograms 

836 sq.meters 
Melt index, g/lO min. ASTM D 1238 (190D.16) 0.06 

Weight 

-~ 

Test Test Customer Minimum Test Res& 
Method Frequency English Mebic Enghh Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Nlm) - TD 
Tensile Properties: 

- MD 

Break Strength, ppI (N/m) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) - TD 

- MD 

Puncture Resistance, Ib. (N) 

ASTM D 5994 

ASTM D 638, Type IV 

every mil 

every roll 

every mil 

every mil 

every mil 

every mil 
every roll 

every roll 
every roll 

every roll 

every mil 

every mil 

every mil 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

86 ( 2.2 ) 

84 ( 2.1 ) 

168 ( 2 9 4 )  

120 ( 210 ) 

120 ( 210 ) ' 

168 ( 294 ) 

12 

12 

100 

100 

230 ( 402 ) 

234 ( 410 ) 

187 ( ,327 ) 

193 ( 337 ) 

18 

18 

482 

534 

gauge length = 1.3" 

(33 mm) 
gauge length = 2.0" 

(51 mm) 
ASTM D 1004 

56 ( 249 ) , 

56 ( 249 ) 

ASTM D 4833 
120 ( 532 ) 194 ( 863 ) 

Rnrcture Resistance, Ib. (N) FrMS lOlC12065 
105 ( 467 ) 146 ( 650 ) 

Density, glcc ASTM D 1505 
0.940 0.944 

Carbon Black Content, % ASTM D 1603' 

ASTM D 3015 

2.0 2.4 

Carbon Black Dispersion 
A2 A2 

ASTM D 5596 Carbon Black Dispersion 

Asperity Height 

Viewsincat1 -cat2 

Average (mils) - Side A 

10 10 

GRI GM 12 
7 13 

000962 



Roll Test Data Report 4 9 4 1  
Roll No. 103114826 ! -'rn -Lining Technology. Inc. 

ROLL IDENTIFICATION 

Roll Number 1031 14826 Lot Number 8220062 

Production Date 311 2/02 Supplier Phillips 

GSE RESIN TEST DATA 400 feet 
122 meters 

6.9 meters 

Length =(+/-I%) 

Width (Nomid) 22.5 feet Prouerty Test Method Results 
Density, g/cc ASTM D 1505 0.936 

Sheet Area 9,000 sq. feet Melt index, g/lO min. ASTM D 1238 (190L2.16) 0.06 
836 sq.meters 

Weight 4,212 pounds 
1,911 kilograms 

~~ 

Test Results Test Test Crrstoiner Minimum 
Method Frequency Enghh Mebic English Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yidd Strength, ppi (Wan) - TD 

- MD 

Break Strength, ppi (Nan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glcc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Vews in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

gauge length = 1.3' 

(33 mm) 
gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS lOlCt2065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every roll 
every roil 
every roll 

every roll 

every roll 
every roll 

every dl 
every roll 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

86 ( 2.2 ) 

82 ( 2.1 ) 

221 . (  387 ) 

227 ( 397 ) 

250 , ( a )  

18 

522 

554 

201 ( 894 ) 

0.944 

2.4 

A2 

10 

' 3  .. 
' 000963 0 



Roll Test Data Report 
Linina Technolow. Inc. 

4 9 4 1  
Roll No. 103114827 

ROLL LDENTIFICATION 
~~ ~ 

RESIN INFORMATION 

Production Date 3/12/02 

Lot Number 

Suudier 

8220062 

K306 

Phillips 

400 feet 
122 meters 

w i t h  (Nominal) 22.5 feet 
6.9 meters 

Sheet Area 9,000 sq.feet 
836 sq.meters 

Weight 4.145 pounds 
1,880 kilograms 

~~ 

GSE RESIN TEST DATA 

ProDerty Test Method Results 
Density, g/cc ASTM D 1505 0.936 

Melt index, g/lO min. ASTM D 1238 (1900.16) 0.06 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English Metric Physical Propetty 

Thickness, mil (rnm) 
Average 

Minimum 

Yield Strength, ppi (Nan) - TD 
Tensile hoperties: 

- MD 

Break Strength, ppi (Wm) - TD 

- MD 

Yield Elongation, % - TD 0 - MD 

Break Elongation, % - TD 

- MD 

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

Puncture Resistance, lb. (N) 

Puncture Resistance, Ib. (N) 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Mews in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type IV 

. gauge length = 1.3' 

(33 mm) 

gauge length = 2.0. 
(51 mrn) 

ASTM D 1004 

ASTM D 4833 

FfMS 101CRO65 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every rdl 

every roll 

every rdl 

every roll 

every roll 

every roll 
every roll 
every rdl 

every roll 
every roll 

every roll 
every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 .) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

' 56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

. 2.0 

A2 

85 ( 2.2 ) 

84 ( 2.1 ) 

230 ( 402 ) 

226 ( 395 ) 

254 ( 4 4 5 )  

270 ( 473 ) 

18 

18 

516 

536 

190 ( 845 ) 

146 ( 650 ) 

0.944 

2.4 

A2 

10 

7 

000964 

10 

11 

@ Order No. 6186 
&&mer Name fluof Femald. I= 
Location Harrison, OH 

'Modified 

GSE-4.10407 Rev - - 07100 



4941 j .. ' 
Roll Test Data Report 1 i;  5 

Lininp Teclanolom. Inc. Roll No. 103114828 

RESIN INFORMATION 

Lot Number 8220062 

ROLL IDENTIFICATION 

Roll Number .lo31 14828 

Product Name HDT080A000 

Production Date 3/12/02 

DPe K306 

sUDD&?r Phillips 

400 feet 
122 meters 

GSE RESIN TEST DATA 
~ 

Provertv Test Method Results 
Density, g/cc ASTM D 1505 0.936 

Melt index, g/IO min. ASTM D 1238 (I90L2.14) 0.06 

W i h  (Nominal) 22.5 feet 
6.9 meters 

Sheet Area 9,000 sq. feet 
836 sq. meters 

Weight 4,122 pounds 
1,870 kilograms 

Test Test Customer Minimum Test Results 
Method Frequency English Mebic Engiish Mebic Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

YieM Strength, ppi (Wan) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Wan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

ASTM D 5994 
every roll 

every roll 

every dl 

every roll 

every roll 

every roll 

every roll 

every dl 
every roll 

every roll 

every roll 

every roll 

.every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

.76 ( 1.9 ) 

86 ( 2.2 ) 

81 ( 2.1 1 
ASTM D 638, Type N 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

229 ( 401 ) 

224. ( 391 ) 

181. .( 317 ) 

gauge length = 1.3" 

(33 mm) 
gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

18 

547 

496 

56 ( 249 ) 

56 ( 249 ) 

ASTM D 4833 

FTMS IOlC/2065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

120 ( 532 ) 

Puncture Resistance, Ib. (N) 
105 ( 467 ) 

0.940 0.944 

Carbon Black Content, % 
2.0 2.4 

Carbon Black Dispersion 
A2 A2 

10 

I 1  

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 
Average'(mils) - Side A 

10 

7 .. 

000965 



Roll Test Data Report 
Lining Technobgv. Inc. 7 ' .  

4 9 4 1  
Roll No. 103114829 

ROLL IDENTIFICATION RESIN INFORMATION 
Roll Number 1031 14829 Lot Number ' 8220062 

DPe K306 

Production Date 3/12/02 Supplier Phillips 

Length =(&-I%) 400 feet GSE RESIN TEST DATA 

width (Nominal) 22.5 feet Prover& Test Method Results 
122 meters 

6.9 meters Density, gicc ASTM D 1505 0.936 

Sheet Area 9,000 sq. feet Melt index, g/lO min. ASTM D I238 (190L2.16) 0.06 
836 sq. meters 

1,876 kilograms 
Weigh! 4,135 pounds 

~~ 

Test . Test Customer Minimum Test Results 
Method Frequency English Metric English Mebic Physical Property 

Thidmess. mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Nan) - TD 
Tensile hoperties: 

- MD 

Break Strength, ppi (Wan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % -TD 

- MD 

Tear Resistance, Ib. (N) - TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, s/cc 

Cadmn Black Content, % 

carbon Black Dispersion 

. .  

Carbon Black Dispenion 

Asperity Height 

VIM in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type N 

gauge length = 1.3" 

(3 mm) 
gauge length = 2.0' 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FFMS 101Cm)65 

A S T M  D 15O5 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roil 

every roll 

every roll 

every roll 

every roll 

every roll 

every rdl 

every roll 

every roll 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 2 9 4 )  
120 ( 210 ) 

120 ( 210. ) 

12 

12 

100' 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

92 ( 2.3 ) 

86 ( 2.2 ) 

220 ( 384 ) 

224 ( 392 ) 

253. ( 442 ) 

284 ( 497 ) 

f8 

19 

530 

571 

82 ( 3 6 5 )  

79 ( 352 ) 

191 ( 850 ) 

136 ( 605 ) 

0.946 

2.5 

A1 

10 

12 

800966 

Onier No. 6186 
&&mer Nome fluor Femald, Im. 
Location Harrison, OH 

'Modifred 

GSE-4.10-007 Rev - - 07/00 

a 
3 1  3/02 



Roll 
Technoloav. Inc. 

Test Data Report '-4941 
Roll No. 103114830 

ROLL IDENTIFICATION RESIN INFORlMATlON 

Lot Number 8220062 

Product Name HDT080A000 O p e  K306 
Production Date 311 2/02 Supplier Phillips 

400 feet GSE RESLN TEST DATA 
122 meters 

Length %(+/-I%) 

With mominol) 22.5 feet Roue* Test Method Results 

Sheet Area 

Weight 4,144 pounds 

6.9 meters Density, g/cc ASTM D 1505 0.936 
9,000 sq. feet Melt index, g/10 min. ASTM D I238 (I90/2.I6) 0.06 
836 sq. meters 

1,880 kilograms 
~ ~~ 

Test Test Customer Minimum Test R e d  
Method Frequency English Mebic English Me& Physical Property 

Thickness, mil (rnrn) 
Average 

Minimum 

Meld Strength, ppi (Nan) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Nun) - TD 

- MD 

Meld Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, lb. (N) 

Pundure Resistance, Ib. (N) 

Density, glee 

Carbon Bladc Content, % 

Carbon Black Dispersion 

C a M  Black Dispersion 

Aspetity Height 

Mews in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type N 

gauge length = 1.3" 

(33 mm) 
gauge length = 2.0' 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS 101C/2065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every dl 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 

76 

168 

168 

1 20 

120 

56 

56 

120 

105 

2.0 ) ?I 
1.9 ) 86 

294 1 230 

294 ) 222 
210 ) 1 87 

210 ) 181 

249 ) 77 

249 ) 80 

188 ( 532 1 

467 1 136 ( 

0.946 

2.5 

A1 

10 

12 

800967 

2.3 ) 

2.2 ) 

402 1 
389 1 
327 ) 

343 1 

837 ) 

605 ) 

Order No. 6186 
Cu,y&mm Name fluor Femald, Inc. 
Location 
'Modified 

Harrison, OH 
31 3/02 

P-CE.A i n  ~7 D-.. . n-rmn h n  



Roll Test Data Report 4 9 4 1  
Roll No. 103114832 - Linina Technolow. Inc. 

ROLL IDENTIFICAITON RESZN ZNFORMATION 
RoUNumber . 103114832 Lot Number 8220062 

Product Name HDT080A000 K306 

Production Date 311 2/02 Supplier Phillips 

Length =(+/-I%) 400 feet GSE RESIN TEST DATA 
122 meters 

6.9 meters 
Results wdth (Nominal) 22.5 feet Test Method - 

Sheet Area 9,000 sq. feet Melt idex ,  g/lO min. ASTM D I238 (190L2.16) 0.06 

Proue* 
De-, g/cc ASTM D I505 0.936 

836 sq.meters 

Weight 4,210 pounds 
' 1,910 kilograms 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English Metric Physical Property 

Thickness. mil (mrn) 

Minimum 

ASTM D 5994 
Average every roll 80 ( 2.0 ) 86 ( 2 2 )  

every dl 76 ( 1.9 ) 81 ( 2.0 1 

Yieki Strength, ppi (Nan) - TD every roll 168 ( 294 ) ( 4 3 )  

Tensile Properties ASTM D 638, Type 1v 

- MD every dl 168 ( 294 ) 228 ( 400 ) 

Break Strength, ppi (Nan) - TD every dl 120 ( 210 ) 237 ( 414 ) 

- MD every roll 120 ( 210 ) 287 ( 502 ) 

Yield Elongation, % - TD gauge length = 1.3' every roll 12 '.is 
- MD (33mm) , everydl 12 19 

- MD (51 mm) every roll 100 549 

Break Elongation, % -TO gauge length = 20" every roll 100 476 

Tear Resistance, Ib. (N) 
- TD 

ASTMD1004 

every roll 56 ( 249 ) 83 ( 369 1 
- MD every roll 56 ( 249 ) 82 ( 365 1 

Puncture Resistance, Ib. (N) 

Pundure Resistance, lb. (N) 

Density, glcc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 4833 
every roll 120 ( 532 ) 195 ( 868 ) 

FTMS 1OlU2065 
every 5th 105 ( 467 ) 136 ( 605 ) 

ASTM D 1505 
every 4th 0.940 

every 4th 2.0 

every 5th A2 

every 4th 10 

every 2nd 7 

ASTM D 1603' 

ASTM D 3015 

ASTM 0 5596 

GRI GM 12 

0.946 

2.5 

A i  

10 

25 



4 9 4 1  Roll Test Data Report 
Technolom. Inc. Roll No. 103114833 

RESIN INFORMATION 
Lot Number .8220062 

ROLL IDENTIFICATION 

DPe K306 

Supplier Phillips 

GSE RESIN TEST DATA 400 feet 
122 meters ~ 

Prove* Test Method Results 
Density, g/cc ASTM D 1505 0.936 

Melt index, g/lO min. ASTM D 1238 (190L2.16) 0.06 

W i h  morninnl) 22.5 feet 

Sheet Area 9,000 sq.feet 

6.9 meters 

836 sq. meters 

Weight 4,256 pounds 
1,931 kilograms 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English Metric Physical Propem 

Thickness, mil (rnrn) 
Average 

Minimum 

Yield Strength, ppi (Nan) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Wan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

ASTM D 5994 
every roll 

every roll 

every roll 

every roll 
every roll 

every rdl 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

ASTh4 D 638, Type IV 
168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

' 12 

12 

100 

' 100 

233 ( 408 ) 

239 ( 417 ) 

175 ( 306 ) 

lg5* ' 17 ( ". gauge length = 1.3" 

(33 rnrn) 

gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

18 

420 

49 1 

56 ( 249 ) 

56 ( 249 ) 

78 ( 347 ) 

77 ( 343 1 
ASTM D 4833 

FTMS lOlCD065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

120 ( 532 ) 190 ( 845 ) 

Puncture Resistance, Ib. (N) 
105 ( 467 ) 137 ( 610 ) 

Density, 
0.940 0.943 

Cahon Black Content, % 
2.0 

'A2 

10 

7 

2.5 

Carbon Black Dispersion 
A1 

Carbon Black Dispersion 

Asperity Height 

Mews in Cat-l - Cat2 

Average (mils) - Side A 
. .  

10 

25 

000969 

Order No. 6186 
&&mer Name Fluor FemaId. im. 
Location Hanison. OH 
'Modified 3/12/02 

E C E - A  4 n M 7  01.. A 7 l M  



Roll Test Data Report 
Technolow. Inc. 

4 9 4 1  
Roll No. 1031 14834 

ROLL IDENTIFICATION RESIN INFORMATION 

Roll Number 103114834. Lot Number 8220062 

Product Name HDT080mO . DPe K306 

Production Date 311 2/02 Supplier Phillips 

Length q+/- 1%) 400 feet GSE RESIN TEST DATA 

W i  (Nominal) 22.5 feet ProDertv Test Method Results 

Sheet Area 9,000 sq.feet Melt index, g/IO min. ASTM D 1238 (19012.16) 0.06 

Weight 4,270 pounds 

122 meters 

6.9 meters Density, g/cc ASTM D IS05 0.936 

836 sq. meters 

1,937 kilograms 
~ 

Test Results Test Test Customer Minimum 
Method Frequency English Metric English Mefric Physical Property 

Thickness. mil (mm) ASTM D 5994 
Average evety rdl 80 ( 2.0 ) 89 ( 2.3 ) 

Minimum every rdl 76 ( 1.9 ) 82 ( 2.1 ) 

Yield Strength, ppi (Wan) - TD every roll 168 ( 294 ) 239 ( 418 ) 
Tensile Properties ASTM D 638. Type N 

- MD every roll 168 ( 294 ) 228 ( 399 ) 

Break Strength, ppi (N/an) - TD every roll 120 ( 210 ) 284 ( 497 ) 

- MD every roll 120 ( 210 ) 307 ( 537 ) 

Yield Elongation, % - TO gauge length = 1.3- every roll 12 e - MD (33 mm) every roll 12 

18 

18 

Break Elongation, % - TD gauge length = 2.0" every roll 100 555 
- MD (51 mm) every roll 100 584 

Tear Resistance, Ib. (N) 
- TD 

ASTM D lo04 
every roll 56 ( 249 ) 78 ( 347 ) 

- MD every roll 56 ( 249 ) 80 ( 3 5 6 )  

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

ASTM D 4833 
every roil 120 ( 532 ) 195 ( 868 ) 

every 5th 105 ( 467 ) 137 ( 610 ) 
FTMS 101C/206!j 

ASTM D 1505 
every 4th 0.940 

every 4th 2.0 

evecy 5th A2 

every 4th 10 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

0.943 

2.5 

A1 

10 

Asperity Height GRI GM 12 
Average (mils) - Side A every 2nd 7 25 

~ 0 0 9 7 0  

Order No. 6186 
-&mer Name fluor Femald, Inc. 
Location Hamson. OH 

'Modified 

GSE-4.10407 Rev - - 07/00 

e 



.A , #-! 

i , h: Roll Test Data Report 
Linina Technolom. Inc. 

- 4 9 4 1  
Roll No. 103114835 

ROLL IDENTIFICATION RESIN INFORMATION 

Roll Number 1031 14835 Lot Number 8220062 

Product Name HDT08QA000 TVpe K306 

Production Date 3/12/02 Supplier Phillips 

Length ~ ( 4 -  1%) 400 feel GSE RESIN TEST DATA 

Prouerly Test Method width (Nominal) 22.5 feet 

122 meters 
Results - 

6.9 meters Density, g/cc ASTM D 1505 0.936 

Sheet Area 

Weight 

9,000 sq.feet 
836 sq. meters 

Melt index, gIl0 min. ASTM D 1238 (190L2.16) 0.06 

4,272 pounds 
1,938 kilograms 

Test Test Customer Minimum Test Res& 
Method Frequency English Mebic English Mebic Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Yidd Strength, ppi (Nan) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Nan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 
every roll 80 ( 2.0 ) 89 ( 2.3 1 
every roll 76 ( 1.9 ) 82 ( 2.1 1 

ASTM D 638, Type IV 
every roll 168 ( 294 ) 243 ( 425 ) 

every roll 168 ( 2 9 4 )  226 ( 3 9 6 )  

every roll 120 ( 210 ) 26!5 ( 464 ) 

gauge length = 1.3' 

(33 mm) 

gauge length = 2.0' 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS lOW2065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 120 ( '  210 ) 273: 

every roll 12 17 

every dl 12 18 

every dl 
every roll 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

512 

529 

79 ( 352 1 
77 ( 343 1 

198 ( 881 ) 

137 ( 610 ) 

0.943 

2.5 

A1 

every 4th 10 10 

every 2nd 7 28 

Order No. 6186 
Customer Name fluor Femald. 
Location Harrison, OH 

'Modified 

GSE4.10007 Rev - - 07100 

311 2fO2 



Roll Test Data Report 
Technoloav. Inc. 

4941 
Roll No. 103114836 

ROLL IDENTlFlCATION RESIN INFORMATION 
Lot Number 8220062 Roll Number 1031 14836 

Product Name HDT080A000 DPe U306 
Production Date 3112J02 Supplier Phillips 

Length =(+I- 1%) 400 feet GSE RESIN TEST DATA 

Whith (Norninul) 22.5 feet Prover4 Test Method Results 
122 meters 

6.9 meters 0.936 Density, g/cc ASTM D IS05 
Sheet Area 

Weight 

9,000 sq. feet 

4,294 pounds 
1,948 kilograms 

836 sq. meters 
Melt index, g/IO min. ASTM D I238 (190L2.16) 0.06 

- 

Test Test Customer Minimum Test Results 
Method Frequency English Me& English Metric Physical Propem 

Thickness, mil (rnm) 
Average 

Minimum 

Tensile Properties: 
Meld Strength, ppI' (NUTI) - TD 

- MD 

Break Strength, ppi (Nan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

PMdure Resistance, Ib. (N) 

Density, gkc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Bladc Dispersion 

Asperity Height 

WewsinCatl-Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type N 

gauge length = 1.3" 

gauge length = 20" 

(51 mm) 

(33 mm) 

ASTM D 1004 

ASTM D4833 

FTMS lOlc12065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every rdl 

every roll 

every rdl 

every roll 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 2 9 4 )  
120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

105 . ( 467 ) 

' 0.940 

2.0 

A2 

10 

7 

89 ( 2.3 

84 ( 2.1 

215 ( 376 

213 ( 372 

252,. ( 441 

283:. ( 495 

' .  17 . 

18 

491 

553 

86 ( 383 
79 ( 352 

193 ( 859 

137 ( 610 

000972 

0.943 

2.5 

A1 

10 

28 

Order No. 6186 
Customer Name Fluor Femald, IW 

Location Harrison, OH 

'Modified 

LT. 
3/12/02 



Roll Test Data Report 
Lining Technobm. Inc. 

- - 4 9 4 1  
Roll No. 103114837 

ROU,  IDENTIFICATION RESIN INFORMATION 
Roll Number 103114837 Lot Number 8220062 

Product Name HDT080A000 DPe K306 

Production Date 3/12/02 Supplier Phillips 

Length %(+/-I%) 400 feet GSE RESIN TEST DATA 

Wiih (Nominal) 22.5 feet 

122 meters 
Proper& Test Method Results 

6.9 meters Density, g/cc ASTM D I505 0.936 

Sheet Area 9,000 sq. feet Melt index, g/IO min. ASTM D I238 (190L2.16) 0.06 
836 sq. meters 

Weight 4,290 pounds 
1,950 kilograms 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English Metric Physical Proper@ 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength. ppi (Nan) - TD 

- MD 

Break Strength, ppi (Wan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
-TD 

- MD 

Pundure Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, g/cc 

Carbon Black Content. % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type IV 

gauge length = 1.3' 

(33 mm) 

gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTM 0 4033 

FTMS lOlc12o65 

ASTM D 1505 

ASIW D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every rdl 

every roll 

every roll 
every rdl 

every roll 

every mil 

every roll 

every rdl 

every roll 

every rdl 

every roll 

every roll 

every rdl 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

.76 ( 1.9 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

105 . ( 467 ) 

0.940 

2.0 

A2 

10 

7 

234 ( 410 ) 

233 ( 408 ) 

190: ( 333 ) 

18 

490 

552 

82 ( 365 1 
80 ( 3 5 6 )  

199 ( 886 

138 ( 614 

0.944 

2.4 

A1 

10 

24 

000973 



Roll Test Data Report 
Linina Technobm. Inc. 

ROLL ZDENTIFICATION RESIN INFORMATION 
RoRNumber 103114838 Lot Number 8220062 

product Name HDT080A000 lSlpe u306 

Production Date 3/12/02 Supplier Phillips 

Length =+/-I%) 400 feet GSE RESIN TEST DATA 

Width ( ~ O n t i n o i )  22.5 feet 

122 meters 
Rouerty Test Method Res& 

6.9 meters Density, g/cc ASTM D 1505 0.936 

Sheet Area 9,000 sq. feet Melt index, g/lO min. ASTM D 1238 (190/2.16) 0.06 
836 sq. meters 

Weight 4,265 pounds 
1,935 kilograms 

Test Test Customer Minimum Test Res& 
Method Frequency English Metric English Metric Physical Propem 

Thickness, mil (mm) ASTM D 5994 
Average every roll 80 ( 2.0 ) 87 ( 2.2 ) 

Minimum every roll 76 ( 1.9 ) 83 ( 2.1 j 
Tensile Properties: ASTM D 638, Type IV 

Yield Strength, ppi (Wcm) - TD every roll 168 ( 294 ) 226 ( 396 ) 

- MD every roll 168 ( 294 ) 218 ( 382 ) 

Break Strength, ppi (Wan) - TD every roll 120 ( 210 ) 182 ( 318 ) 

- MD every roll 120 ( 210 ) 195. ( 341 ) 

Yield Elongation, % - TD gauge length = 1.3" every roll 12 . 17 

- MD (3 mm) every rdl 12 18 

Break Elongation, % - TD gauge length = 2.0" every roll 100 51 7 

- MD (51 mm) every roll loo 533 

-TD every roll 56 ( 249 ) 76 ( 3 3 8 )  

- MD every rdl 56 ( 249 ) 75 ( 334 ) 

Tear Resistance, Ib. (N) ASTM D 1004 

Puncture Resistance, Ib. (N) 

Puncturb Resistance, Ib. (N) 

Density, doc 

Carbon Bladc Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 -Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM D 4833 
every roll 120 ( 532 ) 203 ( 903 ) 

FTMS lOlc12065 

ASTM D 1505 

ASTM D 1603' 

every 5th 105 ( 467 ) 138 ( 614 ) 

every 4th 0.940 0.944 

every 4th 2.0 2.4 

ASTM D 3015 
every 5th A2 

ASTM D 5596 
every 4th 10 

every 2nd 7 
GRI GM 12 

A1 

10 

24 

000974 

3/13/02 

nn 

order No. 6186 
Customer Name fluor F e d d .  
Location Hamson, OH 

%died 

a 

CSFd 1 m - r  Row - - f17nVr 



Roll Test Data Report 
Lininp Technolom. Inc. 

4 

Roll No. 103114839 

ROLL DENTIFICATION RESIN INFORMATION 

Lot Number ' 8220062 

TYPe 
Supplier 

K306 

Phillips 

400 feet 
122 meters 

22.5 feet 
6.9 meters 

Sheet Area 9,OOO sq.feet 

Weight 4,241 pounds 

836 sq. meters 

1,924 kilograms 

GSE RESIN TEST DATA 

Proue* Test Method Results - 
Density, glee ASTM D 1505 0.936 

Melt index, g/lO min. ASTM D I238 (190L2.16) 0.06 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Wan) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Wan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glcc 

Carbon Bladc Content. % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type IV 

gauge length = 1.3' 

(33 mm) 
gauge length = 2.0' 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS 101C/2065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GFU GM 12 

every dl 

every dl 

every roll 

every roll 

every roll 
every roll 

every roll 

every roll 

every rdl 

every roll 

every roll 

every roll 

every rdl 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

168 ( 294 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

224 ( 393 3 
219 ( 383 1 
187; ( 326, ) 
193: 

17 ( "r 
18 

538 

523 

138 ( 614 ) 

0.944 

2.4 

A1 

10 

25 

000975 0 
Order No. 61 86 
&&mer Name RUW Femald, Inc. 
Location Harrison, OH 

'Modified 
3/19/02 



Roll Test Data Report 
Lining Technolom Inc. 

4 94'1 
Roll No. 103114840 

ROLL DENTIFICATION RESIN INFORMATION 
8220072 Roll Number 1031 14840 Lot Number 

Product Name HDTWJAOOO Type K306 

Production Date 3/73/02 Supplier Phillips 

400 feel GSE RESIN TEST DATA 
122 meters 

Length q 4 - z ~  
ProDertv Test Method Result3 width (Nominal) 22.5 feet 

6.9 meters Dens@, g/cc ASTM D 1505 0.937 

SheetArea 9,000 sq. feet Melt index, g/IO min ASTM D 1238 (190/2.16) .0.09 
836 sq. meters 

Weight 4,249 pounds 
1,927 kilograms 

Test Test Customer Minimum Test Results 
Method Frequency English Mebic English Metric Physical Property 

ASTM D 5994 
every rdl 80 ( 2.0 ) . 86 ( 2.2 ) 

Mini m u m every roll 76 ( 1.9 ) 80 ( 2.0 1 

Yield Strength, ppi OJlan) - TD every mll 168 ( 2 9 4 )  228 ( 3 9 9 )  

- MD every roll 168 ( 2 9 4 )  229 ( 4 0 1 )  

- MD every roll 120 ( 210 ) 191 ( 334 ) 

Tensile Properties: ASTM D 638, Type N 

Break Strength, ppi (Wan) - TD every roll 120 ( 210 ) 176 ( 308 ) 

Yield Elongation, % - TD gauge length = 1.3" every roll 12 17 

- MD (33 mrn) every roll 12 18 

Break Elongation, % - TD gauge length = 2.0' every rdl 100 437 

- MD (51 mm) every roll 100 534 

Tear Resistance, Ib. (N) 
- TD 

ASTM D 1004 
every roll 56 ( 249 ) 81 ( 360 1 

- MD every roll 56 ( 249 ) 77 ( 343 1 
Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

ASTM D 4833 
every roll 120 ( 532 ) 199 ( 886 ) 

every 5th 105 ( 467 ) 138 ( 614 ) 
FTMS 101C/2065 

ASTM D 1505 
every 4th 0.940 

Carbon Black Content, % ASTM D 1603' . 

carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

0.944 

every 4th 2.0 2 4  

ASTM D 3015 
every 5th A2 

ASTM D 5596 
every 4th 

A1 

10 10 

GRI GM 12 
every 2nd 7 25 

000976 

3/13/02 0 OA 



Roll Test Data Report 
Lining Technoloav. Inc. 

-- 4 9 4 1  
Roll No. I031 14841 

ROLL IDENTIFICATION RESIN INFORMATION 
8220072 Roll Number 1031 14841 Lot Number 

Product Name HDT080A000 3Lpe K306 

Production Date 311 3102 Supplier Phillips 

Length s(+/- 1%) 400 feet GSE RESIN TEST DATA 

w i i  (Nominal) 22.5 feet 

122 meters 
ProDertv Test Method Results 

6.9 meters Density, g/cc ASTM D 1505 0.937 

Sheet Area 9,000 sq.feet Melt index, g/lO min. ASTM D I238 (I90D.16) 0.09 
836 sq. meters 

4,252 pounds 
1,929 kilograms 

Weight 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strengtfi. ppi (Nun) - TD 

Break Strength, ppi (Wan) - TD 

Tensile Properties: 

- MD 

- MD 
Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

puncture Resistance, Ib. (N) 

Carbon Bladc Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type N 

gauge length = 1.3' 
(33 mm) 

gauge length = 2.0" 
(51 mm) 

ASTM D 1004 

ASTM D 4833 

' FTMSlOlCJ2065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D5596 

GRI GM 12 

every dl 

every roll 

every roll 

every roll 

every roll 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 
every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

Physical Property Test Test Customer Minimum Test Results 
Method Freauencv English Metric English Metric 

80 ( 2.0 ) 

76 ( 1.9 ) 
. . . .. 

168 ( 2 9 4 )  
168 ' ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

'' loo 
100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

'A2 

10 

86 ( 2.2 1 
82 ( 2.1 ) 

.. . 

227 ( 398 ) 

226 ( 395 ) 

199' ( 333 ) 

17 

567 

448 

84 ( 374 1 
76 ( 338 1 

198 ( 881 

136 ( 605 

0.943 

2.5 

A1 

10 

24 

0 000977 

Order No. 6186 
&tomet Name Fluor Femald. Inc. 
Location Harrison. OH 

'Modified 
3/13/02 



r' 

Roll Test Data Report 
Lining Technolop. Inc. 

4 9 4 1  
' .  Roll No. 103114842 

ROLL IDENTIFICATION RESIN INFORMATION 
Lot Number '' 8220072 

DPe K306 

Supplier Phillips 

Length z(+/- z%) 400 feet 
122 meters 

Width (Nominal) 22.5 feet 
6.9 meters 

Sheet Area 9,000 sq. feet 
836 sq. meters 

Weight 4,250 pounds 
1,928 kilograms 

GSE RESIN TEST DATA 

Results Prover& Test Method 
Density, g/cc ASTM D 1505 0.937 

Melt index, g/IO min. ASTM D I238 (190L2.16) 0.09 

~~~ ~ ~~ ~~ 

Test Test Custoiner Minimum Test Results 
Method Frequency English Metric English Mebic Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (Nan) - TD 

- MD 

Break Strength, ppi (Nan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, g/cc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type IV 

gauge length = 1.3" 

(33 rnm) 

gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS lOlc12065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every dl 

every roll 

every roll 

every dl 
every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249. ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

86 ( 2.2 ) 

82 ( 2.1 ) 

193. ( 338 ) 

189 ( 332 ) 

18 

18 

569 

537 

78 ( 347 ) 

83 ( 3 6 9 )  

201 ( 894 ) 

136 ( 605 ) 

0.943 

2.5 

A1 

10 

24 

000978 



; , r .  

Roll Test Data Report 
-Lining Technoloav. Inc. 

RESIN lNFORMATION 

" :'m 
ROLL IDENTIFICATION 

Roll Number 1031 14843 Lot Number 8220072 

Product Name HDT080A000 DPe K306 

Length =(+/-I%) 

width (Nominal) 22.5 feet 

Production Date 311 3/02 Supplier Phillips 

GSE RESIN TEST DATA 

ProDe* Test Method Results 

400 feet 
122 meters 

6.9 meters Dense, g/cc ASTM D 1505 0.937 

Sheet Area 9,000 sq.feet Melt index, g/lO min. ASTM D I238 (190L2.16) 0.09 
836 sq.rneters 

Weight 4,265 pounds 
1,935 kilograms 

- 

Test Test Customer Minimum Test Results 
Method Frequency English Mebic Engbh Metric Physical Propem 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Nan) - TD 
Tensile Properties: 

- MO 
Break Strength, ppi (Nan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance,'Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, g/a 

Carbon Black Content. % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type IV 

gauge length = 1.3" 

(33 mm) 
gauge length = 2.0' 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS lOlC12065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

AMM 0 5596 

GRI GM 12 

every mll 

every roll 

every roll 

every roll 

every roll 

every roll 

every rdl 

every mll 
every roll 

every roll 

every mil 

every mil 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 2 9 4 )  

120 ( 210 ) 

120 ( 210 ) 

168 ( 294 ) 

12 

12 

100 

loo 

..56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 

0.940 

229 ( 401 ) 

231 ( 404 ) 

176 ( 308 ) 

18 

51 4 

51 5 

197 ( 877 ) 

136 ( 605 ) 

0.943 

2.0 2.5 

A2 A1 

10 10 

7 26 

000979 

Order No. 6186 
Customer Name fluor Femald, Inc 
Locotion Harrison, OH 
'Modified 3/13/02 



Roll Test Data Report 
Lining Teclinolom. Inc. 

4 9 4 1  
Roll No. 103114844 

ROLL. DENTIFICATION 

Roll Number 103114844 
product Name HDT080A000 

Production Date 311 3/02 

RESIN INFORMATION 
Lot Number 8220072 

DPe U306 

Supplier Phillips 

400 feet 
122 meters 

width (Nominal) 22.5 feet 
6.9 meters 

Sheet Area 9,000 sq.feet 
836 sq.meters 

Weight 4,242 pounds 
1,924 kilograms 

GSE RESIN TEST DATA 

Provertv Test Method Results 
Dens@, g/cc ASTM D 1505 0.937 

Melt index, g/lO min. ASTM D 1238 (190L2.16) 0.09 

Test Test Customer Minimum Test Results 
Method Frequency Engtish Metric English Metric Physical Property 

Thihess, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Wan) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Wan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, g/cc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type N 

gauge length = 1.3" 

(33 mm) 
gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTMD4833 

FTMS lOlC/2065 

ASTM D 1505 

A S T M  D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every roll 

every roll 

every roll 

every rdl 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210' ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

86 ( 2.2 ) 

81 ( 2.1 1 

234' ( 409 ) 

227. , ( 397 ) 

254 ( ,445 ) 

273 ( .478 ) 

18 

18 

462 

541 

80 ( 3 5 6 )  

76 ( 3 3 8 )  

198 ( 881 ) 

136 ( 605 ) 

0.943 

2.5 

A1 

10 

26 

000980 

311 3/02 

na 

Order No. 6186 
&&mer Name Fluor Femald, IW. 
Location Harrison, OH 

'Modified 
-e- , a n - - ,  --.. n - v i ~  



4941 Roll Test Data Report 
Linina Tecltnolom. Inc. Roll No. 1031 14845 

RESIN INFORMATlON 

E "=EiI 
ROLL IDENTIFICATION 

Roll Number 3 3 1  ! 9 5 ,  Lot Number 8220072 

Pro&& Name HDT080A000 DPe K306 

Length q+/. 1%) 

Production Date 3/13/02 Supplier Phillips 

400 feet GSE RESIN TEST DATA 
122 meters 

Propem Test Method Results width (Nominal) 22.5 feet 
6.9 meters Density, g/cc ASTM D 1505 0.937 

Sheet Area 9,000 sq. feet Melt index, g/IO min. ASTM D 1238 (190L2.16) 0.09 
836 sq. meters 

Weight 4,231 pounds 
1,919 kilograms 

~ 

Test Test Customer Minimum Test Res& 
Method Frequency English Mebic English Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Nlm) - TD 
Tensile Properties: 

- MD 

Break Strength, pp' (Nlan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

ASTM D 5994 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every rdl 

every roll 

every roll 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

ASTM D 638, Type IV 
168 ( 2 9 4 )  
168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

238 ( 416 ) 

234 ( 409 ) 

235 ( 412 ) 

264 

17 ( W  gauge length = 1.3" 

(33 mm) 
gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

18 

483 

533 

56 ( 249 ) 

56 ( 249 ) 

Puncture Resistance, Ib. (N) ASTM D 4833 

FTMS lOlC12065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

120 ( 532 ) 200 ( 890 ) 

Puncture Resistance, Ib. (N) 
105 ( 467 ) 136 ( 605 ) 

Density, glcc 
0.940 0.945 

Carbon Black Content, % 
2.0 2 4  

Carbon Black Dispersion 
A1 A2 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

10 10 

7 27 

OOOS8. l  

Order No. 6186 
CuytomW Nome Fluor Femald, I ~ c .  
Location Harrison, OH 

'Modified 



Roll Test Data Report 4 9 4 1  
Roll No. 103114846 Lining Technolopv. Inc. 

~ 

ROLL lDlFNTIFICATION RESIN INFORh4ATION 
Lot Number 8220072 Roll Number 1031 14846 

Product Name HDT080A000 ow K306 
Production Date 3/13/02 Supplier Phillips 

Length q+/- 1%) 400 feet GSE RESLN TEST DATA 

W i i h  (Nominal) 22.5 feet Test Method Results Prover& 
122 meters 

6.9 meters Dense, g/cc ASTM D 1505 0.937 

Sheet Area 9,000 sq. feet Melt index, g/IO min. ASTM D 1238 (190L2.16) 0.09 
836 sq.meters 

1,909 kilograms 

_ .  
Weight 4,208 pounds 

Ciutoiner Minimum Test Results Test Test 
Method Frequency English Mebic English Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Weld Strength, ppi (Wan) - TD 
Tensile Propedies: 

- MD 

Break Strength, ppi (Nlan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glcc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispefsion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A - -  

ASTM D 5994 

ASTM D 638, Type 

gauge length = 1.3' 

(33 mm) 

(51 -1 
gauge length = 2.0' 

ASTM D 1004 

ASTM D 4833 

FTMS lOlc12065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every roll 

every roll 

every roll 
every roll 

every roll 

every roll 

every dl 

every roll 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

. 80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 2 9 4 )  

168 ( 2 9 4 )  
120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

85 ( 2.2 ) 

81 ( 2.1 1 

246 ( 431 ) 

238 ( 417 ) 

256 ( 448 ) 

245 ( 429 ) 

18 

17 

499 

456 

84 ( 374 ) 

75 ( 3 3 4 )  

203 ( 903 ) 

136 ( 605 ) 

0.945 

2.0 

A2 

..lo 

7 

2.4 

A1 

10 

27 

Order No. 6186 
Customer Name Fluor Femald, Inc. 
Location Harrison, OH 
'Modified 3/13/02 



Roll Test Data Report 
Lininp Technolom Inc. 

4 9 4 1  
Roll No. 103114848 

ROLL IDENTIFICATION RESIN INFORMATION 
Lot Number 8220072 Roll Number 1031 14848 

Product Name HDT080A000 %e K306 

Production Date 3/13/02 Supplier Phillips 

400 feet GSE RESIN TEST DATA 
122 meters 

Length =+/-I%) 

T i ?  (NominaI) 22.5 feet Prouertv Test Method Results 
6.9 meters Density, g/cc ASTM D 1505 0.937 

Sheet Area 9,OOO sq. feet Melt index, g/IO min ASTM D I238 (I90L2.16) 0.09 
836 sq.meters 

1,932 kilograms 
Weight 4,259 pounds 

Test Test Customer Minimum Test Results 
Method Frequency Enghh Metric English Me& Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

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

- MD 

Bteak Strength, ppl (Wan) - TD 
- MD 

Yield Elongation, % - TO 

- MD 

Break Elongation, % - TD 

- MD 
Tear Resistance, Ib. (N) 

- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glcc 

carban Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 
' ViewsinCatl-Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type N 

gauge length = 1.3" 

(33 mm) 

gauge length = 2.0- 

(51 mm) 

ASTM D 1004 

ASTM 0 4833 

FTMS lOlCL?O65 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every dl 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every dl 
every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 2 9 4 )  
168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

87 ( 2.2 ) 

82 ( 2.1 ) 

240 ( 419 ) 

229 ( 400 ) 

260 ( 455. ) 

285 ( 4 9 9 .  

.17 

18 

501 

550 

82 ( 365 ) 

81 ( 360 ) 

0.945 

2.4 

AI  

10 

000983 23 

order No. 6186 
C-mer Name Fluor Femald, lnc. 
Location Harrisosl. OH 
wodified 314102 - -  
GSEd 4 m 7  Raw - - mmn 



Roll Test Data Report 4 9 4 1  
Roll No. I03114849 

RESIN INFORMATION ROLL IDENTIFICATloN 

Roil Number 1031 14849 Lot Number 8220072 

Product Name HDT080A000 ZLpe U306 
Production Date 3/13/02 Supplier Phillips 

Length q + ~ - i ~ ~  400 feet 

width (Nominal) 22.5 feet ProDertv Test Method Results 

GSE RESIN TEST DATA 
122 meters 

6.9 meters 0.937 Density, g/cc ASTM D 1505 
Sheet Area 

Weight 

9,000 sq.feet 

4,298 pounds 
1,950 kilograms 

836 sq.meters 
Melt index, gl10 min. ASTM D I238 (I90D.16) 0.09 

Test Test Cllstomer Minimum Test Res& 
Method Frequency English Mebic English Metric Physical Propetfy 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi ( N h )  - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Wan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

- . - BMkElongation, % - TD. 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 
Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, s/cC 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Biadc Dispersion 

Asperity Height 

Views in Can- Cat2 

Average (mils) - Side A 
-l 

ASTM D 5994 

gauge length = 1.3" 

(33 mm) 
gaugelength=2.0". . 

(51 mm) 
ASTM D 1004 I 

ASTM D4833 

FfMS lOlC12065 

ASTM D 1x15 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every roll 

every dl 
every roll 

every roll 

every roll 
every roll 

every roll - 
every roll 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 2 9 4 )  

168 ( 2 9 4 )  
120 ( 210 ) 

120 ( 210 ) 

12 

12 

1 00- 
100 

56 ' ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

89 ( 2.3 ) 

84 ( 2.1 ) 

243 ( 425 ) 

246 ( 431 ) 

193 ( 338 ) 

213 (". 373 ) 
. .  

17 " 

I 8  

- . m  - - - 
570 ' 

8 1  ( 360 ) 

82 ( 365 ) 

200 ( '. 890 ) 

137 ( 610 ) 

000984 

0.946 

2.6 

A1 

10 

22 

3 1  4/02 

Order No. 61 86 
&&mer Name Fluor Femald. 
Location Harrison, OH 

'Modified 
CCEA 4 n n n 7  Rau n71m 



4 9 4 1  Roll Test Data Report 
Lining Technoloav. Inc. Roll No. 103114850 

RESIN INFORMATION 

Lot Number 

5 P e  

"8220072 

K306 

400 feet 
122 meters 

GSE RESIN TESTDATA 

W i  (Nominal) 22.5 feet 
6.9 meters 

Sheet Area 9,000 sq. feet 
836 sq.rneters 

Prouerhr Test Method Results 
Density, glee ASTM D 1505 0.937 

Melt index, g/lO mi% ASTM D 1238 (190L2.16) 0.09 

Weight 4,324 pounds 
1.961 kilograms 

Test Test Customer Minimum Test Res& 
Method Frequency English Mebic English Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

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

- MD 

Break Strength, ppi (Wm) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

ASTM D 5994 
every mll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every mll 
every roll 

every dl 

every mll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

ASTM D 638, Type IV 
168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

. - 1-00 - - - . - 
100 

233 ( 408 ) 

239 ( 417 ) 

186 ( 326 ) 

18 gauge length = I .3' 

(3 mm) 
_ _  gauge length-= 2.0' 

(51 mm) 

ASTM D 1004 

- . - -Break Elongation,-% - TD. - - 
- MD 

Tear Resistance, Ib. (N) 
-TO . 

- MD 

Puncture Resistance, Ib. (N) 

- .. 

56 ( 249 ) 

56 ( 249 ) 

ASTM D 4833 

FTMS lOlc12065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

120 ( 532 ) 197 . ( 877 ) 

Puncture Resistance, Ib. (N) 
105 ( 467 ) 137 ( 610 ) 

Density, g/cc 
0.940 0.946 

Carbon Black Content, % 
2.0 2 6  

Carbon Black Dispersion 
A2 A1 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

10 10 

GRI GM 12 

= a  000985 

Order No. 6186 
&&mer Name Fluor Femald, IIX. 
Localion Harrison, OH 
modified 3/14/02 

I \  r..- 11 



Roll Test Data Report a 9 4 1  
Roll No. 103114851 Technolow. Inc. 

RESIN INFORMATION ROLL IDEh'TIFICATION 

Lot Number 8220072 Roll Number 1031 

Product Name HDT080A000 TVpe K306 

Production Date 311 3/02 supplier Phillips 

Length %(+I- 1%) 400 feet GSE RESIN TEST DATA 

w i i  (Nominot) 22.5 feet propertv Test Method Results 
122 meters 

6.9 meters Density, g/cc ASTM D 1505 0.937 

Sheet Area 9,000 sq.feet Melt index, g/IO min. ASTM D 1238 (190L2.16) 0.09 
836 sq.meters 

Weight 4,305 pounds 
1,953 kilograms 

~ ~~ 

Test Test Customer Minimum Test Res& 
Method Frequency Engfih Metric English Mebic Physical Propee 

Thickness, mil (mrn) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (Nan) - TD 

- MD 

Break Strength, ppi (Nan) - TD 

Yield Elongation, % - TD 

- MD 

- MD 

Break Elongation, % - TD 

- MD. 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, 91- 

Carbon Bladc Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type N 

gauge length = 1.3' 

(33 mm) 

gauge length = 2.0' 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS l O l c m ) 6 5  

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASm D 5596 

GRI GM 12 

every roll 
every rdl 

every rdl 

every roll 

every roll 

every roll 

every roll 

every roll 

every dl 
every roll 

every roll 

every rdl 

every roll 

every SVI 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

10 

7 

89 ( 2.2 

82 ( 21 

228 ( 400 

227 ( 398 

185 ( ' 324 

190 . ( 332 

18 

18 

553 

541 

195 ( 868 

137 ( 610 

0.946 

2.6 

. A1 

10 

20 

I \  f i n  11 eec A 4 n ~ 7  be.. n 7 1 ~  



Roll Test Data Report 
Lininp Technolom. Inc. 

4 9 4 1  
Roll No. I03114852 

R O U  IDENTIFICATION RESIN INFORMATION 
Roll Number 1031 14852 ' Lot Number 8220072 

Product Name HDT08oAO00 DPe K306 

Production Date 311 3\02 Supplier Phillips 

Length q+/- 1%) 400 feet GSE RESIN TEST DATA 

Width (Nominal) 22.5 feet ProDee Test Method Results 
122 meters 

6.9 meters Dens#, g/cc ASTM D I505 0.937 

Sheet Area 9,000 sq. feet Melt index, g/IO min. ASTM D I238 (190L2.16) 0.09 
836 sq.meters 

Weight 4.250 pounds 
1,928 kilograms 

Test Test Customer Minimum Test Results 
Method Fnquency English Metric English Mebic Physicd Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (Wan) - TD 

- MD 

Break Strength, ppi (Nan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, g / a  

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type IV 

gauge length = 1.3" 

(3 mm) 
gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS 101cIu)65 

ASTM D 15O5 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every roll 

every roll 

every roll 
every dl 
every roll 

every roll 
every roll 

every rdl 

every roll 

every roll 

every rdl 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 2 9 4 )  
120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

90 ( 2.3 ) 

84 ( 2.1 ) 

226 ( 3 % )  
223 ( 390 ) 

167 ( 292 ) 

18 

308 

599 

87 ( 387 ) 

78 .  ( 347 ) 

197 , ( 877 ) 

137 ( 610 ) 

000987 

0.946 

2.6 

A i  

10 

20 



Roll Test Data Report 
Linine Techmiom. Inc. 

4941 
Roll No. 1031148.53 

ROLL IDENTIFICATION RESIN INFORMATION 
Lot Number 8220072 Roll Number 1031 14853 

Product Name HDT080AW Ope K306 

Production Dote 3/14/02 Supphr Phillips 

Length S(4-1%) 400 feet GSE RESIN TEST DATA 
122 meters 

(Nominal) 22.5 feet Prouert)! Test Method Results 
6.9 meters Density, g/cc ASTM D 1505 0.937 

Sheet Area 9,000 sq. feet Melt index, g/lO min. ASTM D 1238 (190D.16) 0.09 
836 sq. meters 

Weight 4,268 pounds 
1,936 kilograms 

~~ 

Test Test Customer Minimum Test Results 
Method Frequency English Met& English Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Roperties: 
Yield Strength, ppI’ ( M a n )  - TD 

- MD 

Break Strength, ppi (Nlan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) - TO 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

views in Cat1 - Cat2 

Average (mils) - Side A 
- - .  

ASTM D 5994 

ASTM D 638, Type IV 

gauge length = 1.3” 

(33 mm) 
gauge length = 2.0’ 

(51 rnrn) 

ASTM D 1004 

ASTh4D4833 

m s  lOlC12065 

ASTM D 1505 

ASTM D 1603’ 

ASTM D3015 

ASTM D 5596 

GRI GM 12 

every roll 
every roll 

every dl 
every roll 

every roll 

every roll 

every roll 

every roll 
e* roil 

every dl 

every roll 

every rdl 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 2 9 4 )  

168 ( 2 9 4 )  

,‘ 120 ( 210 ) 

120 . ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

93 ( 2.3 

82 ( 2.1 

225 ( 394 

229 ( 401 

187 ( 327 

204 ( 357 

17 

18 

561 

581 

81 ( 3 6 0  

83 ( 369 

198 ( 881 

138 ( 614 

000988 

0.945 

2.5 

A1 

10 

20 



Roll Test Data Report - -494' .  
Roll No. 103114854 --Lininp Technolom. Inc. 

RESIN INFORMATION 

@all 
ROLL IDENTIFICATION 

Roll Number 103114854 Lot Number 8220072 

product Name HDT080A000 TYpe K306 

Production Date 3/14/02 Supplier Phillips 

Length q+/- 1%) 400 feet GSE RESIN TEST DATA 

W i i  (Nominal) 22.5 feet Propert, Test Method Results 
122 meters 

6.9 meters Dens@, g/cc ASTM D 1505 0.937 

Sheet Area 9,000 sq. feet Melt index, g/lO min. ASTM D 1238 (190D.16) 0.09 
836 sq. meters 

Weight 4,275 pounds 
I 1,939 kilograms 

Test Test Customer Minimum Test Res& 
Method Frequency English Metric English Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Yield strength, ppi (Nlan) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Nan) - TD 

- MD 

Yield Elongation. % - TD 
- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type 

gauge length = 1.3' 

(33 mm) 
gauge length = 2.0' 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

m s  1OIc12065 

ASTM D 1505 

ASTM D 1603' 

ASTh4 D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every dl 

every dl 
every roll 
every dl 

every roll 

every roll 

every roll 
every rdl 

every rdl 

every rdl 

every dl 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

'12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

235 ( 411 ) 

231 ( 404 ) 

202 ( 353 ) 

18 

581 

581 

191 ( 850 . ) 

138 ( 614 ) 

0.945 

2.5 

Ai 

10 

20 e 7 000989 

Order No. 6186 

Location 
'Modified 

GSE-4.1 M ) O 7  Rev - - n7Mn 

N m e  Fluor Femald, Inc. 
Harrison, OH 

3l14102 



Roll Test Data Report 
Lininp Teciinolom, Inc. 

4 9 4 1  
Roll No. 103114855 

ROLL IDENTIFICATION RESIN INFORMATION 
Roll Number 103114855 ' Lot Number 8220072 

Prodzut Name HDT080A000 TVPe K306 
Production Date 3/14/02 Supplier Phillips 

GSE RESIN TEST DATA w+/- 1%) 400 feet 
122 meters 

6.9 meters 
W i i  (Nomimi) 22.5 feet PrODert)! Test Method Results 

0.937 Dens&, g/cc ASTM D 1505 
Sheet Area 9,000 sq. feet Melt index, g/lO min. ASTM D 1238 (190L2.16) 0.09 

836 sq..meters 

Weight 4,263 pounds 
1,934 kilograms 

~~ ~ 

Test Test Customer  Minimum Test Results 
Method Frequency English Metric English Metric Physical Propem 

Thickness. mil (mm) 
Average 

Minimum 

Tensile Properties: 
Meld Strength, ppi (Wan) - TD 

- MD 
Break Strength, ppi (N/m) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break EWgatio_n,-% - TD . 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glee 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type IV 

gauge length = 1.3" 

(33 mm) 

gage length- = 2.0. 

(51 mm) 

ASTM.D 1004 

MTMD4833 

FTMS 101c/2065 

every roll 

every rdl 

every roll 

every rdl 

every roll 

every roll 

every roll 

every roll 

. every roll . - 
every roll 

every roll 
every roll 

every roll 

every 5th 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

- - 1 0 0 .  - 
100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

ASTM D 1 3 5  
every 4th 0.940 

every 4th 2.0 

every 5th A2 

every 4th 10 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

93 ( 2.3 ) 

89 ( 2.3 ) 

227 ( 398 ) 

236 ( 413.. ) 

274 ( 480 ) 

298 C 521 ) 

18 

18 

564 

578 
. _  - 

196 ( 872 1 

138 ( 614 ) 

0.945 

2.5 

A1 

10 

every 2nd 

- . .  

-No. 6186 

Location Harrison, OH 

'Modified 

Name Fluor Femald. Inc. 

3 1  4/02 

GSE4.10407 Rev - - 07/00 na 



h .., . 4 9 4 1  

Roll No. 103114856 

Roll Test Data Report 
. '' ' ' WLinin~? Technolom. Znc. 

ROLL IDENTIFICATION RESIN ZNFORMATION 
Roll Number 1031 148%. Lot Number ~ 8220072 

Product Name HDT080A000 O p e  K306 

Production Date 3/14\02 Supplier Phillips 

400 feet GSE RESIN TEST DATA 
122 meters 

Length Z(+I-X%) 

W i h  mominol) 22.5 feet 

Sheet Area 9.000 sq.feet Melt index, g/lO min. ASTM D 1238 (190D.16) 0.09 

Frouertv Test Method Results 
6.9 meters Density, g/cc ASTM D 1505 0.937 

836 sq.meters 

Weight 4,254 pounds 
1,930 kilograms 

Test Test Customer Minimum Test Results 
Method Freuuencv Endkh Metric Endish Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield strength, pp' (wan) - TD 

- MD 

Break Strength, ppi (Nlcm) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

- - - BreakYongation,-% - TD - . - - - 

Tear Resistance, Ib. (N) 

- MD 

- TD 

- MD 

Puncture Resistance, Ib. (N) 

ASTM D 5994 
every roll 80 ( 2.0 

every rdl 76 ( 1.9 ) 

ASTM D 638, Type IV 
every mll 

every roll 

every rdl 

every roil 

every roll 

every dl 

- every dl - 

every dl 

218 ( 382 ) 

226 ( 396 ) 

276 ( 483 ) 

288 '. ( 
"1.7 gauge length = 1.3' 

(33 mm) 

(51 mm) 

gaugeLength=20". - - 

ASTM D 1004 

- - .  . 

every rdl 56 ( 249 ) 

every roll 56 ( 249 ) 

ASTM D 4833 
every roil 120 ( 532 1 200 ( 890 ) 

Puncture Resistance, Ib. (N) FTMS 101CL2065 
every 5th 105 ( 467 ) 138 ( 614 ) 

Density. glcc ASTM D 1505 
every 4th 0.940 0.945 

Carbon Black Content, % ASTM D 1603' 
every 4th 2.0 2.5 

Carbon Black Dispersion ASTM D 3015 
every 5th A2 A i  

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5596 

GRI GM 12 

every 4th 10 10 

evew 2nd 7 25 

000991 

Order No. 61 86 
&&mer Name fluor Femald, Inc. 
Location Harrison. OH 
modified 3/14/02 

- -  
ecc A r n  -7 a-.. n7m- 



Roll Test Data Report 
Technolow. Inc. 

4 9 4 1  
Roll No. 103114857 

ROLL IDENTIFICATION RESIN INFORMATION @ Roll Number 1031 14857 Lot Number 8220072 

Product Name HDT080A000 DPe K306 

Production Date 3/14/02 Supplier Phillips 

Length S(+/-I%) 400 feet GSE RESIN TEST DATA 

wdh (Nominal) 22.5 feet ProuerQ Test Method Results 
122 meters 

6.9 meters Dense, g/cc ASTM D 1505 0.937 

Sheet Area 9,000 sq. feet 
836 sq. meters 

Weight 4.248 pwnds 
1,927 kilograms 

Melt index, gIl0 min. ASTM D 1238 (190L2.16) 0.09 

~ 

Test Test Customer Minimum Test Res& 
Method Frequency Enghh Mebic English Metric Physical Properly 

Thickness, mil (mm) ASTM D 5994 
Average every roll 80 ( 2.0 ) 93 ( 2.3 ) 

Minimum every roll 76 ( 1.9 ) 89 ( 2.3 ) 

Tensile Properties: ASTM D 638, Type N 
Yield Strength, ppI (Nlan) - TD every roll 168 ( 294 ) 238 ( 417 ) 

- MD every roll 168 ( 294 ) 240 ( 420 ) 

Break Strength, ppi (Nlcm) - TD every mll 120 ( 210 ) 201 ( 35f ) 

- MD every mll 120 ( 210 ) 208 ( 365 ) 

Yield Elongation, % - TD gauge length = 1.3' every roll 12 17 

- MD (33 mm) every roll 12 17 

- - - Break-EIongatiQn,%-- TO- - - - - gauge length =-2.0' - - - everydl- . - - - - - w!! - - - - - - - - 588 - - - - - - 
- MD (51 mm) every roll 100 583 

- TD every roll 56 ( 249 ) 81 ( 3 6 0 )  

- MD every mll 56 ( 249 ) 77 ( 3 4 3 )  

Tear Resistance, Ib. (N) ASTM D 1004 

Puncture Resistance. Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, s/cc 

carbon Black Content. % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Aspetity Height 

views in Catl - Cat2 

Average (mils) - Side A 

ASTM D 4833 
every roll 120 ( 532 ) 197 ( 877 ) 

FTMS lOlCl2065 
every 5th 105 ( 467 ) 133 ( 592 ) 

ASTM D 1505 
every 4th 0.940 

every 4th 2.0 

every 5th A2 

every 4th 10 

every 2nd 7 

ASTM D 1603' 

ASTM D 301 5 

ASTM D 5596 

GRI GM 12 

0.945 

2.7 

A1 

10 

20 
000992 

3/14/02 

h n  

OICIer No. 6186 

Location Harrison, OH 

'Modified 

0 
Name fluor Femald, Inc. 

t2CC A 4n M 7  O - s r  n7lM 



1 .; * Roll Test Data Report ? - - 4 9 4 1  
Roll No. I03ZI4858 -Lininp Technoloav. Inc. 

RESIN INFORMATION 

-? rn 
ROLL, IDENTIFICATION 

Lot Number 8220072 Roll Number 1 031 14858 

Name HDT080A000 DPe K306 

Production Date 3/14/02 Supplier Phillips 

Length =(+/-I%) 400 feet GSE RESIN TEST DATA 

W i i  ( N o m a )  22.5 feet Prover& Test Method Resulfs 
122 meters 

6.9 meters Density, g/cc ASTM D 1505 0.937 

Sheet Area 9,000 sq. feet Melt index, gl10 min. ASTM D 1238 (190n.16) 0.09 
836 sq.meters 

1,932 kilograms 
Weight 4,260 pounds 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English Metric Physical Propem 

Thickness, mil (rnm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (Wan) - TD 

- MD 

Break Strength, ppi (Wan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD - _ _ -  - - - - - - - -  - -  - MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Deilsity, glcc 

Carbon Black Content. % 

carbon Black Dispersion 

Carbon Bladc Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 
. .  , .  

ASTM D 5994 
every roll 

every roll 

every roll 

every roll 

every roll 

every rdi 

every roll 

(a mm) every roll 

every roll 

(51 mm) every roll 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th . 

every 2nd 

ASTM D 638, Type N 

gauge length = 1.3' 

gauge length = 2.0" 

ASTM D I004 

ASTM D 4833 

FTMS 101W065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 I 

GRI GM 12 

80 ( 

76 ( 

168 ( 

168 ( 

120 ( 
120 ( 

' 12 

12 

100 

loo 
- 

56 ( 

f J 6 (  

120 ( 

105 ( 

0.940 

2 .o 

A2 

10 

2.0 ) 

1.9 ) 

294 1 
2% 1 
210 ) 

210 ) 

249 ) 

249 ) 

532 ) 

467 ) 

230 ( 402 ) 

237 ( 414 ) 

281. ( 491 ) 

197 ( 877 

133 ( 592 

0.945 

2.7 

A1 

10 

20 

a 7 000993 

3/14/02 

n a  

Order No. 6186 
-&mer Name RUN Femald, Inc. 
Locrztion Hanison, OH 

'Modified 

GSE-4.1 O-oO7 Rev - - 07/00 



4 9 4 1  Roll Test Data Report 
Roll No. 103114859 w - d i n i n p  Technoloav. Inc. 

RESIN INFORMATION 

*' 

R O U  IDENTIFICATION @ Roll Number 1031 14859 Lot Number 8220072 

Product Name HDT080A000 TYPe K306 

Production Date 3/14/02 Supplier Phillips 

Length q+/- 1%) 400 feet GSE RESIN TEST DATA 
122 meters 

Prover& Test Method Results W i h  (Nominal) 22.5 feet 

Sheet Area 9,000 sq. feet Melt index, g/IO min. ASTM D 1238 (190L2.16) 0.09 

6.9 meters Density, g/cc ASTM D 1505 0.937 

836 sq. meters 

Weight 4,250 pounds 
1,928 kilograms 

Test Test Customer Minimum Test Results 
Method Frequency English Mebic English Metric Physical Properly 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Wan) - TD 
, TensileRoperties: 

- MD 

Break Strength, ppI' (N/an) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glcc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type N 

gauge length = 1.3' 

(33 mm) 
gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTMD4833 

FTMS lOlc12065 

ASTM D 1505 

ASTM D 1603. 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 
every roll 

every roll 

every dl 
every roll 

every dl 
every roll 

every roll 

every dl 
every roll 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

' 76 ( 1.9 ) 

168 ( 294 ) 

168 ( 2 9 4 )  
120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( ' 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

89 ( 2.3 

84 ( '2.1 

243 ( 425 

200 ( 349 

221 ( 387 

228 ( 400 

17 

18 

544 

590 

196 ( 872 

133 ( 592 

0.945 

2.7 

Ai  

10 

24 

000994 

Order No. 6186 
customer Name Fluor Femald, Inc. 
Location Harrison, OH 

'Modified 

GSE4.10407 Rev - - 07100 

0 



Roll Test Data Report 4941 
D P L i n i n a  Technolom. Inc. Roll No. 103114860 

RESIN INFORMATIOiV 

Qa 
ROLL IDENTIFICATION 

8220072 Roll Number 1031 14860 Lot Number 
Product Name HDT~0A000 TYPe K306 

Production Date 311402 Supplier Phillips 

Length qd- 1%) 400 feet GSE RESIN TEST DATA 
122 meters 

(Nominal) 22.5 feet Prover@ Test Method Results 
6.9 meters Density, glcc ASTM D 1505 0.937 

Sheet Area 9,000 sq. feet Melt index, g/lO min. ASTM D 1238 (190L2.16) 0.09 
836 sq. meters 

Weight 4,260 pounds 
1,932 kilograms 

~~ 

Test Results Test Test Customer Minimum 
Method Frequency English Metric English Metric Physical Property 

Thidmess, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi ( N h )  - TO 

- MD 

Break Strength, ppi (N/m) - TD 

- MD 

Yield Elongation, % -TD 

- MD 

Break Elongation, % - TD 

- MD 

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

Puncture Resistance, Ib. (N) 

FW~cture Resistance, Ib. (N) 

Density, g/cc 

Carbon Black Content, '% 

Caibon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type N 

gauge length = 1.3" 

(3 mm) 
gauge length = 2.0' 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS lOlC/2065 

ASTM D 1 9 5  

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every rdl 

every rdl 

every dl 
every roll 
every roll 
every roil 
every roll 

every roll 

every roll 
every roll 

every roil 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

31402 

na 

Order No. 6186 
Cutomer Fluor Femald. IW. 
Location Hanison. OH 

'91Aodified 

GSE-4.10-007 Rev - - 07/00 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 2 9 4 )  
168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 ' 

237 ( 414 ) 

222 ( 3 8 9 )  
202 ( 354 ) 

203 

18 ("9) 
18 

593 

585 

195 ( 868 ) 

133 ( 592 ) 

0.945 

2.7 

A1 

10 

24 



Roll Test Data Report 4 9 4 1  
Roll No. 103114861 Lininp Technologv. Inc. 

ROLL IDENTIFICATION RESIN INFORMATION 
Lot Number 8220072 RouNumber 103114861 

Product Name HDT080AoOO DPe K306 

Production Date 311 4/02 Supplier Phillips 

Length q4- 1%) 400 feet GSE RESIN TEST DATA 

W i i h  (Nominal) 22.5 feet Prover& Tesi Method Results 
122 meters 

6.9 meters 0.937 Density, g/cc ASTM D 1505 
Sheet Area 9,000 sq.feet Melt index, g/IO min. ASTM D 1238 (190L2.16) 0.09 

836 sq. meters 

Weight 4,180 pounds 
1,896 kilograms 

Test Test Customer Minimum Test Res& 
Method Frequency English Me& English Metric 

Physical Propem 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Nlan) - TD 
Tensile Properties: 

- MD 

Break Strength,'ppi (Nlcm) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

:. -MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, gicc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 
Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type N 

gauge length = 1.3' 

(33 mm) 
gauge length = 2.0' 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS 101CI2065 

ASTU D 1505 

ASTM D 1603. 

ASTU D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every roll 

every roll 

every roll 
every rdl 

every roll 

every roll 
every roll 

every roll 

every rdl 

every roll 

every rdl 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

I O  

7 

87 ( 22 ) 

82 ( 2.1 ) 

229 ( 4 0 0 )  

226 ( 396, ) 

204 ( 357 ) 

223 ( 391 ) 

. 18 

18 

599 

616 

191 ( 850 ) 

126 ( 561 ) 

0.944 

2.6 

A2 

10 

21 

Q00996 

311 4/02 
h h  

order No. 6186 
Customer Name RUM Femald, Inc. 
Location Harrison. OH 
'Modified 

CCFA 4 h M l  Rov - - n71MI 



Roll Test Data Report 
Technolom. Inc. 

- 4 9 4 1  
Roll No. 103114862 

ROLL IDENTIFICATION 

400 feet 
122 meters 

width (Nominal) 22.5 feet 
6.9 meters 

Sheet Area 9,000 sq.feet 
836 sq.meters 

Weight 4,176 pounds 
1,894 kilograms 

RESIN INFORMATION 

Lot Number 8220076 

O p e  K306 

S U D D h r  Phillips 

GSE RESIN TEST DATA 
~- 

Rouertv Test Method Results 
Density, g/cc 0.937 ASTM D 1505 
Melt index, g/IO min. ASTM D 1238 (190L2.14) 0.12 

Customer Minimum Test Res& Test Test 
Method Frequency English Metric English Metric Physical Propem 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Wan) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (N/cm) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type N 

gauge length = 1.3" 

(33 
gauge length = 2.0" 

(51 mm) 

ASTh4 D 1004 

ASTM D 4833 

FTMS lOlcpL065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

' 10 

217 ( 380 ) 

211 ( 368 ) 

186 ( 325 ) 

18 

558 

571 

189 ( 841 ) 

126 ( 561 ) 

0.944 

2.6 

A2 

10 

21 

0 000997 

311402 

fia 

Order No. 6186 
Customer N m e  Fluor F d d .  I ~ c  
Location Hamm, OH 

'Modified 

GSE4.10-007 Rev - - 07100 



Roll Test Data Report 
Lininp Technohm Inc. 

4 9 4 1  
Roll No. 103114863 

ROLL, WENTIFICATION RESIN INFORMATION 
Roll Number 1 031 14863, Lot Number 8220076 

Product N m e  HDTO8OAMX) DPe K306 

Production Date 3/14/02 Supplier Phillips 

Length Z(M- 1%) 400 feet GSE RESIN TEST DATA 

Width morninol) 22.5 feet 

122 meters 
Provertv Test Method Results 

6.9 meters DensityJ g/cc ASTM D 1505 0.937 

Sheet Area 9,000 sq. feet Melt index, g/10 min. ASTM D 1238 (I90/2.16) 0.12 
836 sq.meters 

Weight . 4,170 pounds 
1,892 kilograms 

Test Test Customer Minimum Test Results 
Method Frequency Enghh Metric Engiirh Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppI' ( N l ~ m )  - TD 

- MD 

Break Strength, ppi (Nlcm) - TD 

- MD 

Yield Elongation, % - TD 

. -MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glcc 

Carbon Black Content. % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type N 

gauge length = 1.3' 

(33 mm) 
gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS lOlc12065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every dl 

every roll 

every rdl 

every roll 

every roll 

every roll 

every roll 

every roll 

eve& roll 

every roll 

every roll 

every roll 

every roll 

every 5th 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120. ( 210 ) 

12 

12 

100 

' 100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

86 ( 2.2 ) 

81 ( 2.1 1 

229 ( 4 0 1 )  
226 (. 395 ) 

270 . (. 472 ) 

303 ( ' .  531 ) 

17 ; 

18 

549 

593 

79 ( 352 ) 

77 ( 3 4 3 )  

186 ( 828 ) 

126 ( 561 ) 

every 4th 0.940 0.944 

every 4th 2.0 26 

every 5th A2 A2 

every 4th 10 10 

15 7 every 2nd 

000998 

Order No. 6186 
&&mer Name fluor Fmald, Inc. 
Loccrtion Harrison, OH 
'Modified 

GSE4.10-007 Rev - - 07/00 

3/14/02 



Roll Test Data Report 
Linin0 Techmloav. Inc. 

4 9 4 1  
Roll No. 103114864 

ROLL IDENTlFICATION RESIN INFORMATION 
' Roll Number 1031 14864 Lot Number 8220076 

Product Name HDT080A000 O p e  K.? 
Production Date 3/44/02 supplier Phillips 

Length =(+I- 1%) 400 feet GSE RESLN TEST DATA 
122 meters 

(Nominal) 22.5 feet &ODt?TtV Test Method Results 
6.9 meters Dens& g/cc ASTM D 1505 0.937 

Sheet Area 9,000 sq.feet 
836 sq. meters 

Weight 4,178 pounds 
1,895 kilograms 

Melt index, g/IO min. ASTM D 1238 (190L2.16) 0.12 

~~ 

Test Results Test Test Customer Minimum 
Method Frequency English Metric English Metric Physical Property 

Thickness. mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (Wan) - TD 

- MD 

Break Strength, ppi (Nan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, 46 - TD 

- MD 

Tear Resistance. Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Rvncture Resistance, Ib. (N) 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Mews in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type IV 

gauge length = 1.3" 

(33 mm) 
gauge length = 2.0' 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS lOlC/2065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every dl 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every 5th 

80 ( 2.0 ) 

76 ( 1.9 ) 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

87 ( 2.2 

80 ( 2.0 

231 ( 405 
213 ( 373 

188 ( 330 

190 ( 333 

18 

18 

528 

540 

77 ( 3 4 3  
7 6 .  ( 338 

190 ( 845 

126 ( 561 

0.940 0.944 every 4th 

every 4th 2.0 2.6 

every 5th A2 A2 

every 4th 10 10 

every 2nd 7 15 

000999 

Order No. 61 86 
Customer Name Fluor Femald. Inc. 
Location Hamson, OH 
'Modified 

GSE-4.lO-007 Rev - - 07/00 

0 



Roll Test Data Report 
Lininp Technologv. Inc. 

4 9 4 1  
Roll No. 103114865 

ROLL IDENTIFICATION RESIN INFORMATION 
8220076 Lot Number 

TVPe K306 

SUDD& Phillips 

400 feet 
122 meters 

w i  (Nominal) 22.5 feet 
6.9 meters 

Sheet Area 9,000 sq.feet 
836 sq. meters 

1,899 kilograms 
Weight 4.187 pounds 

GSE RESIN TEST DATA 

ProDe* Test Method Results 
Density, g/cc ASTM D IS05 0.937 

Melt index, g/lO min. ASTM D 1238 (190L2.16) 0.12 

~~ 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

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

- MD 

Break Strength, ppi (Nan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Density, glcc 

Carbon Black Content. % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 
, .  

ASTM D 5994 

ASTM D 638, Type N 

gauge length = 1.3' 

(33 mm) 
gauge length = 2.0" 

(51 rnm) 
ASTM D 1004 

ASTh4D4833 

FTMS 101U2065 

ASTM D 1505 

ASTM D 1603' 

ASTh4 D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

everyroll . 

every rdl 

every roll 

every rdl 

every roll 

every roll 
every dl 

every roll 

every roll 
every roll 

every roll 

every 5th 

evefy 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 2 9 4 )  
120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

i o  

7 

225 ( 393, ) 

225 ( 393 ) 

180 ( 315 ) 

184 18( 
18 

553 

530 

189 ( 841 ) 

0.942 

2.5 

A2 

10 

18 

001000 

Order No. 6186 
Customer Name Fluor F-ld, InC. 

Localion Harrison, OH 

'Modified 

GSE4.10-007 Rev - - 07/00 



Roll Test Data Report 
Technolonv, Inc. 

4 9 4 1  
Roll No. 103114866 

ROLL LDENTIFICATION RESIN INFORMATlON 
Roll Number 403114866 ~ Lot Number 8220076 

Product Name HDT080A000 DPe K306 

Production Date 3/15/02 Supplier Phillips 

Length =WIG) 400 feet GSE RESIN TEST DATA 

Width (Nominal) 22.5 feet Provertv Test Method Results 
122 meters 

6.9 meters Density, g/cc ASTM D I505 0.937 

Sheet Area 

Weight 

9,000 sq. feet 

4,216 pounds 
1,912 kilograms 

836 sq. meters 
Melt index, g/IO min. ASTM D 1238 (I9012.16) 0.12 

Test Test Customer Minimum Test Results 
Method Frequency English Mebic English Metric Physical Propem 

Thickness, mil (mm) ASTM D 5994 
Average every roll 80 ( 2.0 ) 88 ( 2.2 ) 

81 ( 2.1 1 Minimum every roil 76 ( 1.9 ) 

Yield Strength, ppi (Nlm) - TD every roll 168 ( 294 ) 231 ( 405 ) 

- MD every roll 168 ( 2 9 4 )  229 ( 4 0 1 )  

Break Strength. ppi (Wan) - TD every dl 120 ( 210 ) 271 ( 475 ) 

Tensile Properties: ASTM D 638, Type IV 

- MD every dl 120 ( 210 ) 285 ( 499 ) 

Meld Elongation, % - TD gauge length = 1.3' every roil 12 18 

- MD (3 mm) every rdl ' 12 18 

Break Elongation, % - TD gauge length = 2.0' every roll loo 577 

- MD (51 mm) every roll loo 591 

Tear Resistance, Ib. (N) ASTM D 1004 
- TD every roll 56 ( 249 ) 81 ( 3 6 0 )  

- MD every roll 56 ( 249 ) 80 ( 3 5 6 )  

every roll 120 ( 532 ) 194 ( 8 6 3 )  
Pundure Resistance, Ib. (N) ASTM D 4833 

Puncture Resistance, Ib. (N) 

Density, dcc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

FTMS lOlCl2065 
every 5th 105 ( 467 ) 140 ( 623 ) 

ASTM D 1505 
every 4th 0.940 0.942 

ASTM D 1603' 
every 4th 2.0 2.5 

ASTM D 3015 
every 5th A2 A2 

ASTM D 5596 
every 4th '10 10 

Asperity Height GRI GM 12 
Average (mils) - Side A every 2nd 7 18 

~ 0 1 0 0 ~  

Order No. 61 86 
Customer Name fluor F-, InC. 
Location Hamson, OH 

*Modified 

GSE4.10-007 Rev - - 07100 



Roll Test Data Report 
Linina Technobm. Inc. 

4 9 4 1  
Roll No. 103114867 

ROLL DENTIFICATION RESXN XNFORMATION 
Roll Number 103114867 Lot Number 8220076 

product Name HDT080A000 DPe U306 
Production Date 311 5/02 Supplier Phillips 

Length z:(+/-I%) - 400 feet GSE RESIN TEST DATA 

W i  (Nominal) 22.5 feet PrODem Test Method Results 
122 meters 

6.9 meters Dense, g/cc ASTM D 1505 0.937 

Sheet Area 9,000 sq. feet 

4,265 pounds 
1,935 kilograms 

836 sq. meters 
Melt index, g/lO min. ASTM D 1238 (190D.16) 0.12 

Weight 

~ 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength. ppi (Nun) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Nlcm) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

ASTM D 5994 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

ASTM D 638, Type IV 
168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

226 ( 396 ) 

224 ( 391 ) 

269 ( 471 ) 

297 

19 ( 529 gauge length = 1.3” 

(33 mm) 
gauge length = 2.0” 

(51 rnm) 

ASTM D 1004 

18 

561 

598 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

56 ( 249 ) 

56 ( 249 ) 

ASTM 04833 

FTMS 101CI2065 

ASTM D 1505 

ASTM D 1603’ 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

120 ( 532 ) 197 ( 877 ) 

Puncture Resistance, Ib. (N) 
105 ( 467 ) 140 ( 623 ) 

Density, s/cC 

0.940 0.942 

Carbon Black Content, % 
2.0 2.5 

Carbon Black Dispersion 
A2 A2 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

i o  i o  

7 24 

001002 @ 
Order No. 6186 
&tom@ Name Fluor Femald. Inc. 
Luccrtion Harrison, OH 

‘Modified 
cec . ,A --s 0-.. n 7 l M  



. I .  ,. t' Roll Test Data Report 
Technolop. Inc. Roll No. 103114868 

ROLL IDENTIFICATION 

Roll Number ' 1031 14868' 

Product Name HDT080A000 

Production Date 3/15/02 

400 feet 
122 meters 

Length q + ~ - z % )  

w i i  (Nominal) 22.5 feet 
6.9 meters 

Sheet Area 9,000 sq. feet 
836 sq.meters 

Weight 4,251 pounds 
1,928 kilograms 

RESIN INFORMATION 
8220076 Lot Number 

lLpe K306 

Supplier Phillips 

GSE RESIN TEST DATA 

Prouem Test Method Results 
De-, g/cc ASTM D 1505 0.937 

Melt index, g/lO min. A e M  D 1238 (19012.16) 0.12 

~ 

Test Test Crcstorner Minimum Test Results 
Method Frequency English Metric English Metric Physical Propem 

Thickness, mil (rnm) 
Average 

Minimum 

Yield Strength, ppi (Wan) - TD 
Tensile RPpeRies: 

- MD 

Break Strength, ppi (Wan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

f3mture Resistance, Ib. (N) 

Density, g/cc 

CartMn Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Mews in Cat1 - Cat2 

Average (mils) - Side A 

_ .  . 
a .  

ASTM D 5994 

ASTM D 638. Type IV 

gauge IengU~ = 1.3' 

(33 mm) 
gauge length = 2.0' 

(51 mm) 

ASTM D 1004 

ASTMD4833 

m s  1oicno65 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every rdl 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll. 

every roll 

every rdl 

every roll 

every dl 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

io0 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

io5 ( 467 ) 

0.940 

2 -0 

A2 

10 

7 

89 ( 2.3 ) 

86 ( 2.2 ) 

227 ( 397 ) 

233 ( 408 ) 

263 ( 4 6 0 )  
292 ( 5ti- ) 

18 >' 

18 

570 
601 

140 ( 623 ) 

0.942 

2.5 

A2 

10 

24 

001003 

order No. 6186 
CWbmer N a m  fluor Femald, Inc. 
Location 
'Modified 

GSE4.10407 Rev - - 07/00 

Hamson, OH 
W l  5/02 



Roll Test Data Report 494L 
Roll No. 103124869 

' ?  ,f@JlJ - Linine Teclmolopv. Inc. 

ROLL IDENTIFICATION RESIN INFORMATION 
Roll Number 103114869 Lot Number 8220076 

Product Name HDTOBOAOOO TYPe K306 

Production Date 311 5\02 Supplier Phillips 

GSE RESIN TEST DATA Length =(+I- 1%) 400 feet 

WZth (Nominal) 22.5 feet PropertV Test Method 
122 meters 

Results - 
6.9 meters Dens&, g/cc ASTM D 1505 0.937 

Sheet Area 

Weight 

9,000 sq.feet 
836 sq. meters 

4,233 pounds 
1,920 kilograms 

0.12 Melt index, g/IO min ASTM D 1238 (190lZ.16) 

Test Test Customer Minimum Test Res- 
Method Frequency English Metric English Metric PhysicaI Property 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Nan) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Nlun) - TD 

- MD 

Yield Elongation, 96 - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glcc 

Carbon Black Content, X 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type N 

gauge length = 1.3" 

(33 mm) 
gauge length = 2.0" 

(51 mm) 
ASTM D 1004 

ASTM D 4833 

FTMS 101Cn065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every roil 

every roll 

every roll 

every roll 

every roll 
every roll 

every roll 

every roll 

every mil 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

89 ( 2.3 ) 

83 ( 2.1 1 

219 ( 384 ) 

221 ( 387 ) 

275 ( 481 ) 

18 294 ( 
18 

563 

595 

84 ( 374 1 
78 ( 347 1 

196 ( 872 ) 

138 ( 614 ) 

0.945 

2.5 

A1 

10 

22 
001004 

Or& No. 6186 
Customer N ,  Fluor Fernald, Inc. 
Location Hamson, OH 
wodiied 311 5/02 

GSE4.10-007 Rev - - 07/00 



ROLL IDENTIFICATION RESIN INFORMATION 
Lot Number 8220076 Roll Number 103114870 

Product Name HDT080A000 Type K306 

Production Date 311 5/02 Supplier Phillips 

Length %(+/-I%) 400 feet GSE RESIN TEST DATA 

width (Nominal) 22.5 feet ProDee Test Method Results 
122 meters 

6.9 meters 0.937 Density, g/cc ASTM D IS05 
Sheet Area 9,000 sq. feet Melt index, g/lO min. ASTM D I238 (190/2.16) 0.1 2 

836 sq.meters 

Weight 4,236 pounds 
1,921 kilograms 

Test Test Customer Minimwn Test Res& 
Method Frequency English 'Me& English Metric Physkal Property 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Nan) - TD 

Break Strength, ppi (Nan) - TD 

Tensile Properties: 

- MD 

- MD 

. Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 
Tear Resistance, Ib. (N) 

- TD 

- MD 

ASTM D 5994 
every roll 

every roll 

every rdl 

every roll 

every rdl 

every roll 

every roll 

every roll 

every roll 

(51 mm) every roll 

every roll 

every roll 

ASTM D 638, Type IV 

gauge length = 1.3' 

(33 mm) 
gauge length = 20' 

ASTM 0 1004 

Rtncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glcc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 4833 

FTMS 101c12Os5 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

.80 ( 2.0 ) 

-/6 ( 1.9 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

89 ( 2.3 ) 

83 ( 2.1 ) 

232 ( 406 ) 

237 ( 414 ) 

251 ( , ' e 9  ) 

257 ( .'450 ) 

. 18 

17 

523 

507 

81 ( 3 6 0 )  

82 ( 3 6 5 )  

203 ( 903 ) 

138 ( 614 ) 

0.945 

2.5 

A1 

10 

22 

001005 

Otder No. 61 86 
Customer Name fluor Femald, Inc 
Location Harrison, OH 
'Modified 

GSE4.10407 Rev - - 07100 

3ilU02 



Roll Test Data Report 
Linina Technobm. Inc. 

, .! 
4 9 4 1  

Roll No. 103114871 

R O U  IDENTIFICATION RESIN INFORMATION 

Roll Number ,103114871 Lot Number 8220076 

Product Name HDT080A000 TVPe K306 

Production Date 311 5/02 Supplier Phillips 

400 feet GSE RESIN TEST DATA 
122 meters Length S(+l-X%) 

hope@ Test Method Results width (Nominal) 22.5 feet 
6.9 meters Density, g/cc ASTM D 1505 0.937 

Sheet Area 

Weight 

9,000 sq. feet 
836 sq.meters 

Melt index, g/IO min. ASTM D 1238 (19012.16) 0.12 

4,216 pounds 
1,912 kilograms 

Test Test Customer Minimum Test Resuh 
Method Frequency EriglisIa Metric English Metric Physical Property 

Thickness, mil (mm) ASTM D 5994 
80 ( 2.0 ) 86 ( 2.2 ) Average every roll 

Minimum every roll 76 ( 1.9 ) 80 ( 2.0 ) 

Yield Strength, ppi (Wan) - TD every roll 168 ( 294 ) 231 ( 405 ) 
Tensile Properties: ASTM D 638, ~ y p e  IV 

- MD 

Break Strength, ppi (Nlm) - TD 

every roll 168 ( 294 ) 228 ( 400 ) 

every roll 120 ( 210 ) 257 ( 449 1 

18 ( “““3 . 
- MD every roll 120 ( 210 ) 274 

Weid Elongation, % - TD gauge length = 1.3‘ every roll 12 

- MD (33 mm) every roll 12 I 9  

- MD (51 mm) every roll 100 546 

- TD every roll 56 ( 249 ) 80 ( 356 1 

- MD every roll 56 ( 249 ) 80 ( 356 1 

Break Elongation, % - TD gauge length = 2.0‘ every roll 100 524 

Tear Resistance, Ib. (N) ASTM D 1004 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

. ViewsinCatl-Cat2 

Average (mils) - Side A 

ASTM D 4833 
every roll 120 ( 532 ) 193 ( 859 ) 

FTMS lOlc12065 
every 5th 105 ( 467 ) 138 ( 614 ) 

ASTM D 1505 
every 4th 0.940 

every 4th 2.0 

every 5th A2 

every 4th 10 

every 2nd 7 

ASTM D 1603’ 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

0.945 

2.5 

A I  

10 

21 

order No. 6186 
Customer Name fluor F m l d ,  Inc. 
Location Harrison. OH 

‘Modified 

GSE4.10407 Rev - - 07/00 



Roll Test Data Report 
Lininp Technolow. Inc. 

- 4 9 4 1  
Roll No. 1031 14872 

R O U  IDENTIFICATION RESIN INFORMATION 
Lot Number 8220076 Roll Number 

Product Name HDT080A000 TYPe K306 

Production Date 311 5\02 Supplier Phillips 

Length q+/- 1%) 400 feet 

w a  (Nominal) 22.5 feet Prouertv Test Method Results 

GSE RESIN TEST DATA 
122 meters 

% 

6.9 meters Density, g/cc ASTM D 1505 0.937 

Sheet Area 

Weight 

'9,OoO sq. feet 
836 sq.meters 

4,218 pounds 
1,913 kilograms 

Melt index, g/IO min ASTMD 1238 (190L2.16) 0.12 

Test Test Customer Minimum Test Results 
Method Frequency English Me& English Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properb'es: 
Yidd Strength, PpI' (NUTI) - TD 

- MD 

Break Strength, ppI (Wan) - TD 
- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, gkc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type IV 

gauge length = 1.3. 
(33 mm) 

gauge length = 2.0' 

(51 mm) 
ASTM D 1004 

ASTM 04833 

FTMS lOlc12065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every rdl 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

-* 80 ( 2.0 ) 

-.- 76 ( 1.9 ) 

"'168 ( 294 ) 

'168 ( 294 ) 

-120 ( 210 ) 

.. 120 ( 210 ) 

12 

* 12 

' 100 

100 

-- 56 ( 249 ) 

- 56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

87 ( 2.2 ) 

80 ( 2.0 ) 

241 ( 421 ) 

240 ( 421 ) 

178 ( 311 ) 

198 ( 346 ) 

18 - 
17 

492 

526 

83 ( 3 6 9 )  

80 ( 3 5 6 )  

195 ( 868 ) 

138 ( 614 ) 

- 0.945 

'- 2.5 

A1 

= 10 

' 21 

a 1  5/02 3 OA 

Order No. 6186 
Customer Name fluor Fmdd, 
Locolion Harrison, OH 

'Modified 

GSE-4.10407 Rev - - 07100 



Roll Test Data Report 
Teclanoloav. Inc. Roll R4& 0. 3114873 

ROLL DENTIFICATION 

Roll Number 
Product Name HDT080A000 TYPe K306 

Production Date 311 5/02 Supplier Phillips 

Length Z(M- 1%) 400 feet GSE RESIN TEST DATA 

Width (Nominal) 22.5 feet PrODem Test Method Results 

Sheet Area 9,000 sq. feet Melt index, g/lO min. ASTM D 1238 (190D.16) - 0.12 

122 meters 

6.9 meters Dens@, g/cc ASTM D 1505 '- 0.937 

836 sq.meters 

Weight 4,212 pounds 
1,911 kilograms 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English Mebic Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi Wan) - TD 

- MD 

Break Strength, ppi (Nan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

ASTM D 5994 
every roll 

every roll 

every rdl 

every roll 

every roll 

every roll 

every roll 

(33 mm) every roll 

every roll 

(51 mm) every rdl 

ASTM D 638, Type IV 

gauge length = 1.3' 

gauge length = 2.0' 

ASTM D 1004 

"80 ( 2.0 ) 

% 76 ( 1.9 ) 

"168 ( 294 ) 

- 168 ( 294 ) 

." 120 ( 210 ) 

-&120 ( 210 ) 

-* 12 

* 12 

. 100 

- 100 

232 ( 406 ) 

231 ( 405 ) 

185 ( 324 .:.) 

18 

501 

548 

every mll 
every roll 

ASTM D 4833 
120 ( 532 ) every roll 196 ( 872 ) 

FTMS lOlc12065 Puncture Resistance, Ib. (N) 
-' 105 ( 467 ) every 5th 143 ( 636 

Density, glee ASTM D 1505 
.& 0.940 every 4th 0.944 

Carbon Black Content, % ASTM D 1603' 
"- 2.0 every 4th 2.4 

Carbon Black Dispersion ASTM D 3015 
.* A2 every 5th A2 

Carbon Black Dispersion 

Asperity Height 

views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5596 
- 10 every 4th 10 

GRI GM 12 
'L 

7 every 2nd 21 

Order No. 61 86 
&&mer Name fluor F e d 4  hc. 
Location Hanison, OH 
modified 

G.SE4.10-007 Rev - - 07/00 



Roll Test Data Report 4941 
Lininp Technoloav. Inc. Roll No. 103114874 

ROLL IDENTIFICATION RESIN INFORMATION 
RoUNumber - Lot Number %8220076 

Prohct Name HDT080A000 DPe K306 

Production Date 3/15\02 Supplier Phillips 

Length Z(+/-l%) 400 feet GSE RESIN TEST DATA 

W . h  (Nominal) 22.5 feet RODem Test Method Results 
6.9 meters Density, g/cc ASTM D 1505 x 0.937 

Sheet Area 9,000 sq.feet Melt index, g/IO min. ASTM D I238 (190L2.16) '5 0.12 

Weight 4,177 pounds 

122 meters 

836 sq. meters 

1,895 kilograms 

Test Res& Test Test Customer Minimum 
Method Frequency English Mebic English Metric Physical Propeqy 

Thickness, mil (mm) 
Avemge 

Minimum 

Tengle Roperties: 
Yield Strength, ppi (Nan) - TD 

- MD 

Break Strength, ppI (Nan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
-TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, 91cc 

carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 
every roll 

every roll 

every roll 

every roll 

every roll 
every roll 

every roll 

(33 mm) every roll 

every roll 

(51 mrn) every roll 

every roll 

every roll 

ASTM D 638, Type IV 

gauge length = 1.3" 

gauge length = 2.0" 

ASTM D 1004 

ASTM D 4833 

FTMS lOlCnO65 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

' 5  80 ( 2.0 ) 

." 76 ( 1.9 ) 

.'la ( 294 ) 

.168 ( 294 ) 

"3 120 ( 210 ) 

120 ( .  210 ) 

12 

* 12 

"' 100 

-100 

56 ( 249 ) 

"- 56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

93 ( 2.4 ) 

90 ( 2.3 1 

225 ( 394 ) 

228 ( 399 ) 

191 ( 333 ) 

190 ( 9 1 
18 . 
18 

581 

552 

196 ( 872 ) 

143 ( 636 ) 

-- 0.944 

2.4 

'= A2 

10 

24 001009 
- .  . , .  . . .  

Order No. 61 86 
customer N m e  Fluor Femald, Inc. 

Location 
'Modified 

GSE4.lO-007 Rev - - 07/00 

Harrison, OH 
3/15/02 



Roll Test Data Report 
Technobm. Inc. 

4 9 4 1  
Roll No. 103114875 

ROLL IDENTIFICATION RESIN INFORMATION 

Roll Number Lot Number 8220076 

Product Name HDT080AOOO DPe K306 

Production Date 311 5/02 Supplier Phillips 

400 feet GSE RESIN TEST DATA 
122 meters 

Length =(+/-I%) 

ProDertv Test Method Results w'k#h (Nominal) 22.5 feet 
6.9 meters Dens@, g/cc ASTM D IS05 Lr 0.937 

Sheet Area 

Weight 

% 9,000 sq.feet 
836 sq.meters 

4,182 pounds 
1,897 kilograms 

Melt index, g/lO min. ASTM D 1238 (190l2.16) '' 0.12 

~- ~ 

Test Test Customer Minimum Test Res& 
Method Frequency English Metric English Mebic Physical Propem 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Wan) - TD 
Tensile Roperties: 

- MD 

Break Strength, ppi (Wan) - TO 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation. % - TD 

- MD 

Tear Resistance, Ib. (N) - TD 

- MD 

Puncture Resistance, Ib. (N) 

Punchrre Resistance, Ib. (N) 

Density, glcc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type N 

gauge length = 1.3' 

(33 mm) 

gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS lOlU2065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every roll 
every roll 

every roll 

every roll 
every roll 

every roll 

every roll 
every roll 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

'80 ( 

-"76 ( 

"168 ( 

"168 ( 

"120 ( 

120 . ( 

:'. 1 2 
-..i. 12 

, %: 100 

.' 100 

( -.. 56 

':, 56 ( 

120 ( 

- 105 ( 

0.940 

" 2.0 

- A 2  

- 10 

7 

2.0 ) 

1.9 ) 

294 ) 

294 ) 
210 ) 

210 ) 

249 ) 

249 ) 

532 ) 

467 ) 

94 ( 2.4 ) 

90 ( 2.3 1 

229 ( 401 ) 

226 ( 3 % )  
243 ( 426 ) 

267 18 ( "y 
18 

504 

553 

193 ( 859 ) 

143 ( 636 ) 

0.944 

2.4 

A2 

10 

24 

a 001010 

w15102 

Order No. 61 86 
Customer Name Fluor Femald, IIIC. 
Location Hamson, OH 

'Modified 
ecc A 4 n  MT D-,, _ _  n ~ m n  



Roll Test Data Report A 9 4 1  
Roll No. 103114876 Lininp Technoloav. Inc. 

ROLL LDENTKFICATION RESIN INFORMATION 
Roll Number Lot Number 
fio&ct Name HDT080A000 DPe K306 

Production Date 3/15/02 Supplier Phillips 

Length q + ~ - i % j  400 feet GSE RESIN TEST DATA 

Wiih  (Nominal) 22.5 feet Property Test Method Results 
122 meters 

6.9 meters Density, g/cc ASTM D 1505 ’* 0.937 

Sheet Area 3,000 sq. feet Melt index, g/IO min. ASTM D 1238 (190L2.16) -* 0.12 
836 sq.meters 

Weight 4,169 pounds 
1,891 kilograms 

Test Test Customer Minimum Test Res& 
Method Frequency English Mebic English Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Nan) - TO 
Tensile Properties 

- MD 

Break Strength, ppi (tVcm) - TD 

- MD 

Yield Elongation, % - TD 

- MD 
Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
-TD 

- MD 
Puncture Resistance, Ib., (N) 

ASTM D 5994 
.“80 ( 2.0 ) 

+ 76 ( 1.9 ) 

every roll 

every roll 

every roll 

every rdl 

every roll 

every roll 

every roll 

every roll 

every roll 
every roll 

every roll 

every roll 

every d 

every 5th 

evary 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

84 ( 2.1 

81 ( .  2.1 

ASTM D 638, Type N 
‘168 ( 294 ) 

’168 ( 2 9 4 )  

--120 ( 210 ) 

-’-120 ( 210 ) 

I 12 

-, 12 

-’ 100 

” 100 

244 ( 427 

240 ( 419 

192 ( 336 

200 ( q 9  

17 

17 

555 

557 

gauge length = 1.3’ 

(33 mm) 

gauge length = 2.0- 

(51 mrn) 

ASTMD1004 
-a ( 249 1 
” 56 ( 249 ) 

ASTMD4833 

FTMS lOlC/2065 

ASTM D 1505 

ASTM D 1603’ 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

205 ( 912 ’-.. 120 ( 532 ) 

Puncture Resistance, Ib. (N) 
-’’- 105 ( 467 ) 143 ( 636 

Density, g/cc 
” 0.940 0.944 

Carbon Black Content, % 
2.0 -2.4 

Carbon Black Dispersion 
A2 A2 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

-’ 10 10 

. i 
7 21 

Order No. 6186 
&&mer Name Fluor Fernald. Inc. 
Location Harrison, OH 

‘Modified 

GSE4.lO-007 Rev - - 07100 



Roll Test Data Report 
Lininp Technolom. Inc. 

4 9 4 1  
Roll No. 103114877 

ROLL IDENTIFICATION RESIN INFORMATION 
.I 

Roll Number Lot Number 8220076 

Product Name ~ ~ l ' ~ 8 0 A 0 0 0  QPe K306 

Length =(+/-isa) 

width ( N o m i d )  22.5 feet Prooertv Test Method Results 

Production Date 311 5/02 Supplier Phillips 

GSE RESIN TEST DATA 400 feet 
122 meters 

6.9 meters g/cc ASTM D 1505 " 0.937 

Sheet Area - 9,000 sq. feet Melt index, g/lO min. ASTM D 1238 (190/2.16) - 0.12 
836 sq.meters 

1,901 kilograms 
Weight 4,190 pounds 

Test Test Customer Minimum Test Resub 
Method Frequency English Metric English Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Nan) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Ncm) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glcc 

Carbon Bladc Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average .(mils) Side A 

ASTM D 5994 

gauge length = 1.3" 

(33 mm) 

gauge length = 2.0' 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS lOlCR065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every roll 

every roll 
every rdl 

every roll 

every roll 
every roll 
every roll 

every rdl 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

. 80 ( 2.0 ) 

76 ( 1.9 ) 

"168 ( 294 ) 

.L 120 ( 210 ) 

168 ( 294 ) 

"120 ( 210 ) 

- 12 

* 12 

.' 100 

-. 100 

56 ( 249 

'*.. 56 ( 249 ) 

'*la ( 532 ) 

* 
105 ( 467 ) 

* 0.940 

- 2.0 

- A 2  

- 10 

7 

235 ( 411 ) 

242 ( 424 ) 

190 ( q 3  1 

18 

533 
541 

75 ( 334 ) 

77 ( 3 4 3 )  

139 ( 619 ) 

0.945 

2.5 

A2 

10 

21 

001012 * 



..,- Roll Test Data Report ' #' ' - ? > L i n i n g  Technolow, Inc. 
/'941 

Roll No. 103114878 

ROLL IDENlVICAlTON RESLN INFORMATION 

Lot Number 
DPe K306 
Supplier Phillips 

GSE RESIN TEST DATA 

Prouerty Test Method Results 
Density, gkc ASTM D 1505 "- 0.937 

Melt index, g/lO min. ASTM D 1238 (190L2.16) 0.12 

Length X(M- 1%) 400 feet 

Width (Nominal) 22.5 feet 

122 meters 

6.9 meters 

Sheet Area =9,000 sq.feet 
836 sq.meters 

1,899 kilograms 
Weight 4,186 pounds 

Test Test Customer Minimum Test Res& 
Method Frequency English Mebic English Me& Physical Property 

Thickness, mil (mm) 
Average . 

Minimum 

Tensile Properties: 
Yield Strength, ppi (Wan) - TD 

' -MD 

Break Strength, ppi (Wan) - TD 

- MD 

ASTM D 5994 
every roll 

every roll 

every roll 

every roll 

every roll 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

' -  80 ( 2.0 ) 

'* 76 ( 1.9 ) 

87 ( 2 2  ) 

79 ( 20 ) 

232 ( 406 ) 

237 ( 414 ) 

251 ( 439 ) 

257 ( 450 ) 

18 ' 

17 

523 

807 

ASTM D 638, Type IV 
'-168 ( 294 ) 

'* 168 ( 294 ) 

-120 ( 210 ) 

'I 120 ( 210 ) 

A 12 

12 

L1oo 

-+ 100 

gauge length = 1.3' 

(33 mm) 

gauge length = 2.0' 

(51 mm) 

ASTM D 1004 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
-TD 

- MD 

Puncture Resistance, Ib. (N) 

~'56 ( 249 ) 

*> 56 ( 249 ) 

ASTM D 4833 

m s  1Olw2065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

120 ( 532 ) 203 ( 903 ) 

Puncture Resistance, Ib. (N) 
' 105 ( 467 ) 139 ( 619 

Density, glee 
'* 0.940 0.945 

Carbon Black Content. % 
.h - 2.0 2.5 

Carbon Black Dispersion 
-- A2 

Carbon Black Dispersion 

Asperity Height 

Mews in Cat1 - Cat2 

Average (mils) - Side A 

'-- 10 10 

- 7  30 



L .. i 

Roll Test Data Report 
Lininp Technolom. Inc. Roll No. 103114879 

ROLL IDENTIFICATION 

DPe 
Supplier 

K306 

Phillips 

Length q+/-m) 400 feet 
122 meters 

6.9 meters 

Sheet Area .* 9,000 sq.feet 

Weight 4,196 pounds 

W . .  (Nomid) 22.5 feet 

836 sq. meters 

1,903 kilograms 

~- 

GSE RESLN TEST DATA 

Test Method Results Prover& 

Melt index, g/IO min. ASTM D 1238 (190l2.16) -. 0.12 

Dens@, g/cc ASTM D 1505 '^ 0.937 

-~ ~- 

Test Test Custonzer Minimum Test Results 
Method Frequency English Mebic English Metric Physical Propem 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Nan) - TD 
Tensile Pmperties: 

- MD 

Break Strength, ppi (N/an) - TD 

- MD 

Yield Elongation. % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
-TD 

- MD 

Puncture Resistance, Ib. (N) 

ASTM D 5994 
every roll 

every dl 

every roll 

every roll 

every rdl 

every rotl 

every roll 

(33 mm) every roll 

every roll 

(51 mm) every dl 

ASTM D 638, Type IV 

gauge length = 1.3' 

gauge length = 20" 

ASTM D 1004 

' -  80 ( 2.0 ) 

."76 ( 1.9 ) 

168 ( 294 ) 

." 168 ( 294 ) 

120 ( 210 ) 

"120 ( 210 ) 

12 

-I 12 

loo 
-100 

242 ( 423 ) 

247 (,' 432 ) 

254 ( :  445 ) 

299 

18 

523 

520 

every dl 

every roll 

everydl ,, 

every5th , 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

'56 ( 249 ) 

li. 56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

- 0.940 

2.0 

A2 

-.. 
10 

7 

ASTM D 4833 
193 ( 859 ) 

Puncture Resistance, Ib. (N) FTMS 101C/2065 
139 ( 619 ) 

ASTM D 1505 
0.945 

Chtxm Bladc Content, % A S T M  D 1603. 
2.5 

Carbon Black Dispersion ASTM D 3015 

ASTM D 5596 

GFU GM 12 

A2 

. Carbon 'Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) -.Side A , . .  

10 

30 

order No. 6186 
-&)mer Name Fluw Femald, Inc. 
Location Harrison, OH 

'Modified 

RCFd 1Mn7 Rev - - 07InO 



Roll Test Data Report 
I !a i Linina Technobm. Inc. 

- - - -4941  
Roll No. 1031 14880 

ROLL IDENTIFICATION RESIN INFORMATION 

Lot Number @ E o z : z e  O p e  K306 

Production Date 3\16/02 Supplier Phillips 

Length =(+I- 1%) 400 feet GSE RESIN TEST DATA 
122 meters 

(Nominal) 22.5 feet ProDertv TestMethod Results 
6.9 meters Dense, g/cc ASTM D 1505 * 0.937 

Sheet Area 2, 9,000 sq. feet Melt index, g/lO min. ASTM D I238 (190L2.16) '* 0.12 
836 sq. meters 

Weight 4,206 pounds 
1,908 kilograms 

~ ~~ 

Test Test Customer Minimum Test Results 
Method Frequency Engfih Metric English Mettic Physical Property 

Thickness, mil (mm) ASTM D 5994 

Average every roll -80 ( 2.0 ) 89 ( 2.3 ) 
' 9  

Minimum every roll 76 ( 1.9 ) 83 ( 2.1 ) 

Tensile Properties: ASTM D 638, Type IV 
Yield Strength, ppi (Wan) - TD every roll *I68 ( 294 ) 238 ( 416 ) 

- MD every roll '168 ( 294 ) 240 ( 420 ) 

Break Strength, ppi (Nlan) - TD every rdl $120 ( 210 ) 173 ( 302 ) 

- MD every roll ' 120 ( 210 ) 203 ( 355 ) 

Yield Elongation, % - TD 

- MD 

gauge length = 1.3" every roll 

(33 mm) every rdl 

* 12 

' 12 18 

Break Elongation, % - TD gauge length = 2.0' every rdl * loo 497 

- MD 

Tear Resistance, Ib. (N) 
-TD 

- MD 

Puncture Resistance, Ib. (N) 

(51 mm) 

ASTM D 1004 

~ 

every roll 100 557 

every roll " 5 6  ( 249 ) 85 ( 378 ) 

( 249 1 82 ( 365 ) every roll ..< 56 

ASTM D 4833 

Puncture Resistance, Ib. (N) FTMS lOlC/2065 

ASTM D 1505 Density, s/= 

every roll "120 ( 532 ) 201 ( 894 ) 

I 

every 5th 105 ( 467 ) 139 ( 619 ) 

every 4th 0.940 0.945 

Carbon Black Content. % ASTM D 1603. 
every 4th 2.0 2 5  

Carbon Black Dispersion ASTM D 3015 c 

Carbon Black Dispersion 

Asperity Height GRI GM 12 

every 5th ... A2 A2 

ASTM D 5596 
Views in Cat1 - Cat2 every 4th YO 10 

Average (mils) - Side A every 2nd 7 25 
*- F? 0115 

. 4, - % ! .  ' OrderNo. 6186 
Cutom@ N a e  fluor Fernald, I ~ c .  
Location Hamson, OH 
'Modified 

GSE4.10-007 Rev - - 07/00 

3/16/02 



, 4 -  

Roll Test Data Report 4 9 4 1  
Linino Teclinolom. Znc. 

R O U  IDENTIFICATION 

Roll No. 103114881 gipll 
Roll Number 
product Name HDT080A000 DPe K306 

Production Date 3/16/02 Supplier Phillips ' 

GSE RESIN TEST DATA Length q+/. 1%) 400 feet 
122 meters 

w i i  (Nominal) 22.5 feet Prouerhr Test Method Results 
6.9 meters Density, g/cc ASTM D I505 0.937 

Sheet Area 9,000 sq.feet 
836 sq.meters 

Melt index, g/IO min. ASTM D I238 (I90D.16) 0.12 

Weight 4,212 pwnds 
1,911 kilograms 

~ ~~~ 

Test Test Customer Minimum Test Re& 
Method Frequency English Metric English  me^ Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Meld Strength, ppi (Nan) - TO 

- MD 

Break Strength, ppi (Nan) - TD 

- MD 

Meld Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, lb. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

ASTM D 5994 
** 80 ( 2.0 ) 

'7.  76 ( 1.9 ) 

every roll 

every roll 

every roll 
every roll 

every roll 

every roll 

every roll 

every roll 
every roll 

every roll 

every roll 
every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

ASTM D 638, Type IV 
'168 ( 294 ) 

168 ( 2 9 4 )  

120 ( 210 ) 

'120 ( 210 ) 

' 12 

12 

100 

100 

233 ( 407 ) 

225 ( 394 ) 

166 ( 290 ) 

gauge length = 1.3" 

(33 mm) 
gauge length = 2.0' 

(51 mm) 

ASTM D 1004 

18 

378 

378 

" 56 ( 249 ) 

"* 56 ( 249 ) 

78 ( 347 1 
76 ( 338 1 

ASTM D 4833 
120 ( 532 ) 197 ( 877 ) 

Puncture Resistance. Ib. (N) FTMS lOlc/2065 

ASTM D 15O5 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

'* 105 ( 467 ) 135 ( 601 ) 

Density, g/cc 
'* 0.940 0.944 

Carbon Black Content, % 
'- 2.0 2.5 

Carbon Black Dispersion 
--* A2 A2 

Carbon Black Dispersion 

Asperity Height 

views in Cat1 - Cat2 

Average (mils) - Side A 

'& 10 10 

' 7  25 

0 0 0 3 . 0 3  6 

311 6/02 

na  

Order No. 6186 
Customer Name Fluor Femald, Inc. 
Location Harrison, OH 
'Modified 
CCEd i M n 7  RDV - - n7/M 



4941 Roll Test Data Report 
Linina Technoloav. Inc. Roll No. 103114882 

RESIN INFORMATION ROLL IDENTIFICATION 

Roll Number 
Name HDT080A000 

Production Date 3/16/02 

Lot Number 
TVPe 
Sumlier 

i 
K306 

Phillips 

Length qd- 1%) 400 feet 
122 meters 

width ~ 0 ~ )  22.5 feet 
6.9 meters 

Sheet Area -- 9,000 sq. feet 

Weight 4,226 pounds 

836 sq. meters 

1,917 kilograms 

~ ~~ 

GSE RESIN TEST DATA 

RODem Test Method Rem& 

Melt index, g/IO min. ASTM D I238 (IYOl2S6) - 0.10 

Dens$, g/cc ASTM D 1505 - 0.937 

Test Test Customer Minimum Test Results 
Method Frequency English Metric EngIish Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Nan) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Nlan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

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

Puncture Resistance, Ib. (N) 

ASTM D 5994 

ASTM D 638, Type N 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 
every roll 

every roll 

every roll 

every roll 

every roll 

every rdl 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

86 ( 2 2  

77 ( 1.9 

'168 ( 294 ) 

"168 ( 294 ) 

- 120 ( 210 ) 

'120 ( 210 ) 

I 12 

. 12 

225 ( '393 

239 ( 418 

228 ( 400 

287 ( 502 

17 

18 

453 

564 

gauge length = 1.3" 

(33 mm) 

gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

' 100 

- 100 

-* 56 ( 249 ) 

' '  56 ( 249 ) 

80 ( 356 

81 ( 360 

ASTM D4833 
120 ( 532 ) 199 ( 886 

Puncture Resistance, Ib. (N) FTMS lOlC/2065 
_. 105 ( 467 ) 135 ( 601 

ASTM D 1505 
0.940 0.944 

Carbon Bladc Content, % ASTM D 1603' 
2.0 2.5 

A2 

10 

18 

001017 

Carbon Black Dispersion ASTM D 3015 . 
A 2  

ASTM D 5596 Carbon Black Dispersion 

ksperity Height 

Views in Cat1 - Cat2 
Average (mils) - Side A 

10 

7 
GRI GM 12 



Roll Test Data Report 
Lirrinp Technoion. Inc. 

4 9 4 1  
Roll No. 103114883 

ROLL IDENTIFICATION 
+ Roll Number 

Product Name HDTOaOA000 TYpe K3Q6 

Production Date 3116102 Supplier Phillips 

Length q+f-  1%) 400 feet GSE RESIN TEST DATA 

w i h  (Nominal) 22.5 feet Prover& Test Method Results 

Sheet Area '-9,000 sq.feet Melt index, g/lO min. ASTM D 1238 (190L2.16) 0.10 

122 meters 

6.9 meters Density, g/cc ASTM D 1505 '* 0.937 

836 sq.meters 

Weight 4,218 pounds 
1,913 kilograms 

- 

Test Test Customer Minimum ' Test Results 
Method Frequency English Metric English Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Nan) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Nan) - TD 
- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Rrncture Resistance, Ib. (N) 

Density, g/cc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Bladc Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

gauge length = 1.3' 

(33 mm) 
gauge length = 2.0' 

(51 mrn) 

ASTM D I004 

ASTM D 4833 

FrMS lOlc12065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every roll 
every roll 

every roll 
every roll 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

"80 ( 2.0 ) 

.'76 ( 1.9 ) 

-168 ( 2 9 4 )  

-.168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

-42  

"12 

7 00 
-..,oo 

"' 56 ( 249 

''. 56 ( 249 ) 

.--.I20 ( 5 3 2 )  

105 ( 467 ) 

-'- 0.940 

' - 2.0 

2 7. A2 

' 10 

.'% 7 

88 ( 2.2 1 
82 ( 2.1 ) 

240 ( 420 ) 

236 ( 414 ) '  

192 ( .  336 ) . .  

17 

18 

531 

509 

189 ( 841 ) 

135 ( 601 ) 

0.944 

2 5  

A2 

10 

18 



Roll Test Data Report 
Lininp Technolopv. Inc. 

4 9 4 1  
Roll No. 103114884 

ROLL IDENTIFICATION RESIN INFORMATION 

RoUNumber J Lot Number 

Production Date 3/16/02 Supplier Phillips 

Length s (+A 1%) 400 feet GSE RESLN TEST DATA 

w a  (Nominal) 22.5 feet Prover& Test Method - Resultx 

@ ProduetName TVPe K306 

122 meters 

6.9 meters Dens@, g/cc ASTM D 1505 e 0.937 

Sheet Area -9,000 sq. feet Melt index, g/lO min. ASTM D 1238 (190L2.16) 0.10 
836 sq.meters 

1,964 kilograms 
Weight 4,330 pounds 

~ 

Test Test Clrstomer Minimum Test Resulls 
Method Frequency English Metric Enghkh Me& Physical Property 

Thickness, mil (mm) ASTM D 5994 

Average every roll 80 ( 2.0 ) 92 ( 2.3 ) 
76 ( 1.9 ) 87 ( 2.2 ) Minimum every roll 

Yield Shength, PpI' (Wan) - TD every d l  168 ( 294 ) 219 ( 382 ) 

- MD every roll 168 ( 294 ) 217 ( 380 ) 

Tensile Properties: ASTM D 638, Type IV 

Break Strength, ppI' (Nun) - TD every roll 120 ( 210 ) 244 ( 426 ) 

- MD every roll 120 ( 210 ) 267 ( 466 ) 
1 

Yield Elongation, % - TD gauge length = 1.3' every roll 12 18 8 

- MD (= mm) every roll * 12 20 

Break Elongation, % - TD gauge length = 2.0' every d l  '100 496 

- MD (51 mm) every roll 100 554 

Tear Resistance, Ib. (N) 
-TD 

ASTM D 1004 
every roll ' 4 6  ( 249 ) 79 ( 352 ) 

- MD every roll '"56 ( 249 ) 75 ( 3 3 4 )  
Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density. glcc 

Carbon Bladc Content, % 

Carbon Black Dispersion 

Carbon Bladc Dispersion 

Asperity Height 

V~ews in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 4833 

FTMS 101Ci2065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASIN D 5596 

GRI GM 12 

evev 5th ''''105 ( 467 ) 139 ( 619 

every 4th -4.940 0.945 

every 4th - 2.0 2.5 

every 5th '- A2 A1 

every 4th ** 10 10 

every 2nd " 7 29 

001019 

Order No. 6186 
&tomu N m e  fluor Femald, Inc. 
tocation Hanison, OH 

'Modified 

GSE-4.lM)o7 Rev - - 07/00 



4 9 4 1  
Roll No. 103114885 

ROLL IDENTIFICATION RESIN INFORMATION 
RollNumber Lot Number $,?,kbg 

Name HDT080A000 DPe K306 

Production Date 311 a02 Supplier Phillips 

400 feet GSE RESIN TEST DATA 
122 meters 

Test Method 

Length =:(+/-I%) 

Results ?'roue* W i h  (Nominal) 22.5 feet 
6.9 meters Density, g/cc ASTM D 1505 ' 0.937 

Roll Test Data Report 
Lining Technoloav. Inc. 

Sheet Area '. 9,000 sq. feet Melt index, g/lO min. ASTM D 1238 (190L2.16) 0.10 
836 sq.meters 

Weight 4,326 pounds 
1,962 kilograms 

Test Test Customer Minimum Test Resad& 
Method Frequency English Metric English Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (N/cm) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Nlcm) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

-re Resistance, Ib. (N) 

ASTM D 5994 
every rdl 

every roll 

every dl 

every roll 

every roll 

every roll 
every roll 

every rdl (3 mm) 
every roll 

(51 mm) every roll 

ASTM 0 638, Type IV 

gauge length = 1.3" 

gauge length = 2.0' 

ASTM D 1004 

80 ( 2.0 ) 

-076 ( 1.9 ) 

168 ( 294 ) 

''. 168 ( 294 ) 

120 ( 210 ) 

- 120 ( 210 ) 

. 12 

12 

100 

" 100 

229 ( 401 ) 

224 ( 392 ) 

192 ( *:337 ) 

200 
18 ( :'?)a . 

18 .'. 

581 

588 

every roll 56 ( 249 ) 

every roll .- 56 ( 249 ) 

ASTM D4833 
every roll --120 ( 532 ) 192 ( 854 ) 

Puncture Resistance, Ib. (N) FTMS 101c12065 
every 5th '-105 ( 467 ) 139 ( 619 ) 

Density, g/cC ASTM D 1505 
every 4th .OM0 0.945 

Carbon Bladc Content, % ASTM D 1603' 
every 4th 2.0 2.5 

Carbon Bhdc Dispersion ASTM D 3015 
every 5th "A2 A1 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A . -  

ASTM D 5596 
every 4th 10 10 

GRI GM 12 
every 2nd 29 

a ' 001020 



* %  . 3 -  Roll Test Data Report 4 9 4 1  
Roll No. 1031 14886 --!Lininp Technologv. Inc. 

ROLL IDENTIFICATION RESIN INFORMATlON 

Roll Number Lot Number %- 
Product Name HDT080A000 O p e  K306 
Production Date 3116102 Supplier Phillips 

Z(M- I%) 400 feet GSE RESIN TEST DATA 
122 meters 

6.9 meters 
Results w& (Nominal) 22.5 feet Test Method .- Provertv 

Density, g/cc ASTM D 1505 . " 0.937 

Sheet Area 

Weight 

*' 9,000 sq. feet 

4,325 pounds 
1,962 kilograms 

836 sq. meters 
Melt index, g/lO min. ASTM D I238 (190f2.16) 0.10 

Test Customer Minimum Test Res& Test 
Method Frequency English Mebic English Metric Physical Propem 

Thickness, mil (mm) ASTh4 05994 
89 ( 2.3 ) Average every roll ' 80 ( 2.0 ) 

Minimum everyroll . -76 ( 1.9 ) 83 ( 2.1 ) 

Yield Strength, ppi (Nan) - TD every rdl 168 ( 2 9 4 )  230 ( 4 0 2 )  

'120 ( 210 ) 184 ( 3 2 2 )  

Tensile Properties: ASTM D 638, Type IV 

- MD every roll '168 ( 2 9 4 )  222 ( 3 8 8 )  

Break Strength, ppi (Nan) - TO every roll 

- MD every roll '120 ( 210 ) 204 ( 3$6 ) 

Yield Elongation, K - TD gauge length = 1.3' every roll 12 18 

- MD (33 mm) every d ~ -1 2 18 

Break Elongation, % - TD gauge length = 2.0" every roll "1 00 529 

- MD (51 mm) every roll ,100 586 

Tear Resistan&, Ib. (N) - TD 
ASTM D 1004 

every roll 

- MD every roll .-56 ( 249 ) 76 ( 338 ) 

every roil '2120 ( 532 ) 193 ( 859 ) 
Puncture Resistance, Ib. (N) ASTM D 4833 

Puncture Resistance, Ib. (N) 

Density. g/cc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carban Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

FTMS lOlcRo65 
every 5th -.lo5 ( 467 ) 139 ( 619 ) 

ASTM D 1505 
every 4th -<. 0.940 0.945 

ASTMD1603' 
every 4th 2.0 2.5 

ASTM D 3015 
every 5th A1 

ASTM D 5596 
every 4th % l o  

GRI GM 12 
every 2nd 

10 

7 27 

00,1021 
order No. 6186 
&tom& Name Fluor Femald, Inc. 
Location Hamson, OH 

'Modified 

GSE4.10.007 Rev - - 07100 

a 



Roll Test Data Report - - 4 9 4 1  
--Lining Technology, Inc. Roll No. 103114887 

RESW INFORMATZON 

:r, r@a!i 
ROLL IDENTIFICATION 

Roll Number i p 2 m  Lot Number ?&&!%!@@ 
Product Name HDT080A000 34Pe K306 

Production Date 3f16102 Supplier Phillips 

Length a(+/- I%) 400 feet GSE RESZN TEST DATA 

width (Nominal) 22.5 feet Prouerty Test Method Results 
122 meters 

6.9 meters Dens&, glcc ASTM D I505 0.937 

Sheet Area 9,000 sq.feet Melt index, g/IO min. ASTM D 1238 (190n.16) 0.10 
836 sq.rneters 

Weight 4,323 pounds 
1,961 kilograms 

~ 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English Metric Physical Property 

Thickness, mil (rnrn) 
Average 

Minimum 

Yield Strength, ppi (Wan) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (N/cm) - TD 

- MD 

Yield Elongation, % -TD 

- MD 

Break Elongation, 46 - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

ASTM D 5994 
every roll 
every dl 

every roll 
every roll 

every rdl 

every rdl 

every roll 

every roll 

every roll 

(51 mm) every mil 

ASTM D 638, Type IV 

gauge length = I .3" 

(33 mm) 
gauge length = 2.0" 

ASTM D 1004 

"80 ( 2.0 ) 

'76 ( 1.9 ) 

89 ( 2.3 ) 

84 ( 2.1 ) 

168 ( 294 ) 

' 120 ( 210 ) 

120 ( 210 ) 

- 168 ( 294 ) 

12 

12 

100 

100 

227 ( 397 ) 

228 ( ,  400 1 
242 ( !a24 ) 

19 

478 

559 

. .56 ( 249 ) 

.'56 ( 249 ) 

every rdl 

every roll 

ASTM D 4833 
'.. 120 ( 532 ) every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

196 ( 872 ) 

Puncture Resistance, Ib. (N) FTMS l O l c n o 6 5  
105 ( 467 ) 139 ( 619 ) 

Density, s/cc ASTM D 1505 

-3 
ASTM D 1d3' 

0.940 0.945 

Carbon Black Content. % 
2.0 2.5 

carbon Black Dispersion ASTM D 3015 

ASTM D 5596 

GRI GM 12 

-- A2 A1 

Carbon Black Dispem*on 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

10 10 

every 2nd 27 

a 001022 

3/16/02 

ha  

Order No. 6186 
&tom# Name Fluor Femald, h. 
Location Hamson, OH 

Wcdified 

GSE4.1[M07 Rev - - 07/00 



4 9 4 1  Roll Test Data Report 
Roll No. 103114888 Technobgv, Inc. 

ROLL 1DENTlFICATION RESIN INFORMAllON 
.l I e- RoUNuder  Lot Number 

Product Name HDT080AOOO TVPe K306 
A.oduction Date 3MKQ supplier Phillips 

400 feet GSE RESIN TEST DATA 
122 meters 

=(+/-I%) 

W i i h  ( N o m i d )  22.5 feet Property Test Method Results 
6.9 meters Density, g/cc ASTM D 1505 * 0.937 

Sheet Area 9,000 sq. feet Melt index, g/IO min. ASTM D I238 (I9012.16) * 0.10 
836 sq.meters 

Weight 4,336 pounds 
1,967 kilograms 

Test Test Customer Minimum Test Results 
Method Frequency English Mebic English Metric Physical Proper@ 

Thickness, mil (mm) ASTM D 5994 
Average every rdl 80 ( 2.0 ) 89 ( 2.3 ) 

Minimum every roll 76 ( 1.9 ) 83 ( 2.1 ) 
Tensile Properties: ASTM D 638, Type IV 

Yield Strength, ppI' ( N h )  - TD every roll 168 ( 294 ) 232 ( 407 ) 

- MD every roll 168 ( 2 9 4 )  226 ( 3 9 6 )  

Break Strength, ppi (Nan) - TD every rdl '120 ( 210 ) 263 (,460 
- MD every roll . 120 ( 210 ) 279 ( 487 ) 

Yield Elongation, % - TD gauge length = 1.3- every roll 12 17 ' 
- MD (33 mm) every roll 12 18 

100 483 Break Elongation, % - TD gauge length = 2.0' every roll 
0 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Punchtre Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) . 

Density, glee 

carbon Back Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils).- Side A 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS lOlC12065 

A S T M  D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

100 547 

.120 ( 532 ) 198 ( 881 ) 

105 ( 467 ) 145 ( 645 ) 

.0.940 0.946 

, 2.0 2.5 

' A 2  A1 

10 10 

25 
i 7  001023 

&&r No. 6186 
Cz&ome Name Fluw Femald. Inc. 
Location Harrison, OH 

modified 

GSE-4.10-007 Rev - - 07/00 

31 6/02 



4 9 4 1  Roll Test Data Report 

Technolow. Inc. Roll No. 103114889 

ROLL IDENTIFICATlON RESIN INFORMATION 

Roll Number &@Si$&@& Lot Number !$+gg$gy$' 
Name HDT080A000 DPe K306 

Production Date 3/16/02 Supplier Phillips 

Length Z(#- 1%) 400 feet GSE RESIN TEST DATA 

w i  (Nominal) 22.5 feet Prouerhr Test Method Results 
122 meters 

6.9 meters Density, g/cc ASTM D 1505 - 0.937 

Sheet Area "9.000 sq. feet 
836 sq. meters 

Weight 4,360 pounds 
1,978 kilograms 

Melt index, g/IO miri. ASTM D I238 (190L2.16) 0-10 

~~ 

Test Test Custonier Minimum Test Results 
Metlwd Frequency English Metric English Metric Physical Propem 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Wan) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Nan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, g/cc 

Carbon Black Content. % 

Carbon Black Dispersion 

Carbon Bladc Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Avenge (mils) - Side A 

ASTM D 5994 

gauge length = 1.3' 

(33 mm) 
gauge length = 2.0' 

(51 mm) 

ASTM D 1006 

ASTM D 4833 

FTMS lOlCn065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 80 ( 2.0 ) 

every roll '76 ( 1.9 ) 

ASTM D 638, Type IV 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 
every roll 

every roll 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

168 ( 294 ) 

12 

12 

. loo 
' loo 

every roll -56 ( 249 ) 

every roll . 56 ( 249 ) 

every dl '-120 ( 532 ) 

every 5th - 105 ( 467 ) 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

'',9.940 

- 2.0 

'- A2 

'; 10 

229 ( ' 401 ) 

( 3 8 8 )  

196 ( '343 ) 

561 

613 

87 ( 387 1 
84 ( 374 1 

190 ( 845 ) 

145 ( 645 ) 

0.946 

2.5 

A1 

10 

. 7  001024 25 

order No. 6186 
Cmtomm Name Fluor Femald, Inc. 
Location Ham-. OH 

'Modified 

GSE4.10407 Rev - - 07100 

3 1  6/02 



Roll Test Data Report - 4 9 4 1  
-Lininp Technoloav. Inc. Ron No. 103114891 

RESIh' INFORMATlON 

: 'Pt.l rn 
ROLL IDENTIFICATION 

&nNumber ' %Os&= Lot Number !*- 
Product Name HDT080A000 DPe K306 

Production Date 3116i02 Supprier Phillips 

Length q+l-l%) 400 feet GSE RESIN TEST DATA 

w a  (Nominal) 22.5 feet Provertv Test Method Results 
122 meters 

6.9 meters Dens& g/cc ASTM D I505 0.937 

Sheet Area 

Weight 

' -  9,000 sq. feet 
836 sq.meters 

4,381 pounds 
1,987 kilogram 

Melt index$ g/lO min. ASTM D I238 (190/2..16) 0.10 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English Me& Physical Propeq  

Thickness, mil (mm) 
Average 

ASTM D 5994 
'80 ( 2.0 ) 88 ( 2 2  ) every dl 

Minimum every dl 76 ( 1.9 ) 84 ( 2.1 ) 

Tensile Properties: ASTM D 638, Type N 
Yield Strength, ppi (Wan) - TD everyroll , 168 ( 294 ) 240 ( 420 ) 

- MD every dl 168 ( 294 ) 231 ( 404 ) 

Break Strength, ppi (Wan) - TD every roll 120 ( 210 ) 189 ( 3$l ) 
i 

- MD every roll '120 ( 210 ) 194 ( 339 ) 

Yield Elongation, % - TD 

- MD 

gauge length = 1 .Y 

(33 mm) 

every roll 

every pll 

12 

. ' 12 

17 < 

18 

Break Elongation, % - TD gauge length = 2.0" every roll 100 507 

- MD (51 mm) every roll % loo 513 

Tear Resistance, Ib. (N) 
- TD 

ASTM D 1004 
every roil "56 ( 249 ) 82 ( 365 1 

- MD every roll "56 ( 249 ) 86 ( 3 8 3 )  

Puncture Resistance, Ib. (N) 

punchrre Resistance, Ib. (N) 

Carbon Black Content, 9'0 

Carbon Black Dispersion 

CaM Black Dispersion 

Asperity Height 

Views in Cat? - Cat2 

Average (mils) - Side A . .  

ASTM D 4833 
everyroll 120 ( 532 ) 199 ( 886 ) 

FfMS lOlc12065 
every5th 105 ( 467 ) 145 ( 645 ) 

ASTM D 1505 
evely 4th - 0.940 0.946 

ASTM D 1603' 
every 4th - 2.0 

every 5th -A2 
ASTM D 3015 

ASTM D 5596 
every 4th 

2.5 

A1 

10 10 

GRI GM 12 
every 2nd 7 25 

001025 

Order No. 6186 
-mer Name Fluor Femald, Inc. 
Localion Harrison, OH 

GSE4.10407 Rev - - 07/00 

'Modified 31 6102 



Roll Test Data Report 
Linin~ Technobm. Inc. 

- 

4 9 4 1  
Roll No. 103114892 

ROLL, IDENTIFICATION RESIN INFORMATION 

RoUNumber -.&f%.$@@' Lot Number i 4;;&@@@ 

Product Name HDT080A000 DPe K306 

Production Date 31161Q2 Supplier Phillips 

400 feet GSE RESIN TEST DATA 
122 meters 

Length q+/- 1%) 

ProDe* Test Method Results width (Nominal) 22.5 feet 
6.9 meters Density, g/cc ASTM D 1505 0.937 

Sheet Area 9,000 sq.feet Melt index, g / l O  min. ASTM D 1238 (190D.16) 0.10 
836 sq. meters 

Weight 4,358 . pounds 
1,977 kilograms 

Test Results Test Test C&tomer Minimum 
Method Frequency English Metric English Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Nan) - TD 
Tensile Roperties: 

- MD 

B M k  Sh'igth, ppi (Wan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, s/= 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type N 

gauge length = 1.3" 

(33 mm) 
gauge length = 2.0- 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS 101 CI2065 

ASTM D 1505 

ASTM D 1603' 

ASTh4 D 3015 

ASTM D 5596 

GRI GM 12 

every roil 

every roll 

every roll 

every roll 

every roll 
every roll 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

- 8 0  ( 20 ) 

' 76  ( 1.9 ) 

168 ( 294 ) 

168 ( 294 ) 

' '-120 ( 210 ) 

120 ( 210 ) 

12 

' 12 

100 

100 

every 5th 105 ' ( 467 ) 

every 4th *=. 0.940 

every 4th .- 2.0 

every 5th 'A2 

every 4th 'I 0 

88 ( 2.2 ) 

81 ( 2.0 1 

226 ( 395 ) 

225 ( 9 4 )  
189 ( 331 ) 

201 

18 

476 

545 

83 ( 369 ) 

79 ( 352 1 

200 ( 890 

135 ( 601 

0.946 

2.6 

A1 

10 

every 2nd 001026 *l 

Order No. 6186 

Location Hanison. OH 

'Modified 

GSE4.10407 Rev - - 07/00 

Name Flw F m i d ,  Inc. 

3/17/02 



Roll Test Data Report 'm Lining TechnoloPv. Inc. 

4 9 4 1  
Roll No. 103114893 

ROLL IDENTIFICATION RESLN INFORMATION 
i y.$&@&-& 

Roll Number ie&K%- Lot Number - -- ,urz,ip 

Product Name HDT080A000 DPe K306 
Production Date 3117102 Supplier Phillips 

400 feet GSE RESIN TEST DATA 
122 meters 

6.9 meters 

Length q4-195) 

Width (Nominal) 22.5 feet hODe* Test Method - Results 
0.937 Dense, g/cc ASTM D 1505 

Sheet Area 9,000 sq.feet Melt index, g110 min. ASTMD 1238 (190/2.16) 0.1 0 
836 sq. meters 

Weight 4,261 pounds 
1,933 kilograms 

Test Test Customer Minimum Test Results 
Method Frequency Englkh Mebic English Metric Physical Property 

Thickness, mil (rnm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (N/cm) - TD 

- MD 

Break Strength, ppi ( N / c ~ )  - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
-TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

- 
Density, g/cc 

Carbon Black Content. % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 
every roll 

every roll 

every roll 

every roll 

every dl 
every roll 

every roll 

(33 mm) every roll 

every roll 

(51 mm) every roll 

every dl 
every roll 

ASTM D 638, Type IV 

gauge length = 1.3" 

gauge length = 20" 

ASTM D 1004 

ASTM D 4833 

FTMS lOlU2065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

GRI GM 12 
every 2nd 

-80 ( 2.0 ) 

'76 ( 1.9 ) 

'168 ( 294 ) 

.-la ( 294 ) 

'.120 ( 210 ) 

"120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

'105 ( 467 ) 

0.940 

2.0 

A2 

' 10 

7 

89 . ( 2.3 ) 

83 ( 2.1 ) 

230 ( 403 ) 

232 ( ,407 ) 

187 ( 327 ) 

203 ( e )  
18 .! 

17 

554 
572 

001027 

79 '. ( 352 ) 

79 ( 352 ) 

,199 ( 886 ) 

135 ( 601 ) 

0.946 

2.6 

A1 

10 

21 

Order No. 6186 
Customer Name Fluor F d d .  1%. 
Location Harrison, OH 

'Modified 

GSE4.10-007 Rev - - 07/00 

0 



Roll Test Data Report 4 9 4 1  
Lininp Technobm. Inc. 

R O U  IDENTIFICATION RESIN INFORMATION 

Roll No. 103114894 

d .%.. 
Roll Number irA4WM&?4 Lot Number \ _.;$*_si 
Product Name HDT080A000 D W  K306 
Production Date 3117102 Supplier Phillips 

Length =(+I- 1%) 400 feet GSE RESIN TEST DATA 

Wiih  (Nominal) 22.5 feet Prouertv Test Method Results 
122 meters 

6.9 meters Density, g/cc ASTM D 1505 0.937 

Sheet Area 9,000 sq. feet Melt index, g/IO mia  ASTM D I238 (190L2.16) 0.10 
836 sq.meters 

Weight 4,270 pounds 
1,937 kilograms 

Test Res& Test Test Customer Minimum 
Method Frequency English Me& English Mebic Physical Property 

Thickness, mil (mm) ASTM D 5994 
Average every roll 80 ( 2.0 ) 88 ( 2.2 ) 

76 ( 1.9 ) 82 ( 2.1 ) Minimum every roll 

Yield Strength, ppi (Wan) - TD every roll 168 ( 294 ) 237 ( 415 ) 

- MD e v q  roll 168 ( 2 9 4 )  237 ( 415 ) 

Tensile Properties: ASTM D 638, Type IV 

Break Strength, ppi (Wan) - TD every mll 120 ( 210 ) 190 ( 3 3 3 )  

Yield Elongation, % - TD gauge length = 1.3' every rdl 12 

Break Elongation, % - TD gauge length = 2.0' every roll 100 539 

- MD (51 mm) every roll 100 504 

lgo 16 ( ' "1)) - MD every rdl '120 ( 210 ) 

- MD (33 mm) every rdl 12 17 

Tear Resistance, lb. (N) - TD 
ASTM D 1004 

every rdl 56 ( 249 ) 82 ( 3 6 5 )  

( 369 1 83 every roll 56 ( 249 1 - MD 

Rrncture Resistance, Ib. (N) 

F'undure Resistance, Ib. (N) 

Carbon Black Content, % 

carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

ASTM D4833 
every rdl 120 ( 532 ) 200 ( 890 ) 

FTMS lOlC12065 
every 5th 105 ( 467 ) 135 ( 601 ) 

ASTM D 1505 
every 4th 0.940 

every 4th 2.0 

every 5th A2 

every 4th 10 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

0.946 

2.6 

A1 

10 

Asperity Height GRI GM 12 
Average (mils) - Side A every 2nd 7 001028 28 

31 7/02 

nn 

Order No. 6186 
Customer Name Fluor F e d ,  Inc. 
Location Harrison, OH 
'Modified 

GSE4.la-007 Rev - - 07/00 



Roll Test Data Report 4 9 4 1  
Roll No. 103114895 

, ( * I 4  
3 'T 5 

Technolow. Inc. 

ROLL IDENTIFICATION RESIN INFORMATION 
Lot Number '8220082 RoaNumber t %%%fisg 

Product Name HDT080A000 DPe K306 

Production Date 311 7/02 Supplier Phillips 

Length =(+I- 1%) 400 feet GSE RESIN TEST DATA 

Wgth (Nominal) 22.5 feet ProDerty Test Method Results 
122 meters 

6.9 meters Density, g/cc ASTM D 1505 0.937 

Sheet Area '9,000 sq.feet Melt index, g/IO min. ASTM D 1238 (I90n.16) 0.1 0 
836 sq.meters 

Weight 4,259 pounds 
1,932 kilograms 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English Metric Physical Property 

Thickness, mil (mm) ASTM D 5994 
Average every roll -'- 80 

( 2.0 ) 88 ( 2.2 ) 

Minimum every roll 76 ( 1.9 ) 82 ( 2.1 1 
Tensile Properties: ASTM D 638, Type N 

Yield Strength. ppi (Nan) - TD every roll 168 ( 2 9 4 )  231 ( 4 0 4 )  
- MD every roll 168 ( 294 ) 224 ( 392 ) 

Break Strength, ppi (Nan) - TD everydl , 120 ( 210 in ( 310 ) 

- MD every dl 120 ( 210 ) 208 ( 363 ) 

Yield Elongation. % - TD gauge length = 1.3' every roll 12 17 

- MD (3 mm) every roll 12 18 

Break Elongation, % - TD gauge length = 2.0' every roll 100 523 

- MD (51 mm) every roll 100 586 

Tear Resistance, Ib. (N) ASTM D 1004 

-TD everyroll . 56 ( 249 ) 80 ( 3 5 6 )  

- MD every roll 56 ( 249 ) 78 ( 347 ) 

Puncture Resistance, Ib. (N) ASTM D 4833 
every d 120 ( 532 ) 198 ( 881 ) 

Puncture Resistance, Ib. (N) FTMS lOlCl206!5 
every 5th 105 ( 467 ) 135 ( 601 ) 

Density, glcc 

Carbon Black Content % 

Carbon Black Dispersion 

ASTM D 1505 
every 4th 

every 4th 

every 5th 

ASTM D 1603' 

ASTM D 3015 

0.940 

2.0 

A2 

0.946 

2:6 

A1 

Carbon Black Dispersion ASTM D 5596 
Views in Cat1 - Cat2 every 4th 10 10 

Asperity Height GRI GM 12 

Average (mils) - Side A every 2nd i001029 28 

Order No. 6186 
cu&mer Nome FIUW Femald, 1%. 
Location Harrison, OH 

'Modified 

GSE4.10-007 Rev - - 07/00 



Roll Test Daia Report 4 9 4 1  
Linint? Technolopv. Inc. Roll No. 103114896 

ROLL. IDENTIFICATION RESIN INFORMATION 

Ron Number ' lo%&@@ Lot Number a220082 

Product Name HDT080A000 TVPe K306 

Production Date 311 7/02 Supplier Phillips 

Length =(+/-I%) 400 feet GSE RESIN TEST DATA 

whith (Nominal) 22.5 feet Prouerty Test Method Results 
122 meters 

6.9 meters Density, g/cc ASTM D 1505 ' 0.937 

Sheet Area 

Weight 

9,000 sq. feet 

4,277 pounds 
1,940 kilograms 

836 sq. meters 
Melt index, g/lO min. ASTM D 1238 (1901'2.16) 0.10 

Test Results Test Test Customer Minimum 
Method Frequency English Metrie English Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Nan) - TD 
Tensile Properties: 

- MD 

Break Strength, ppl (Nan) - TD 

Yield Elongation, % - TD 

- MD 

- MD 

Break Elongation. % - TD 

- MD 

Tear Resistance, Ib. (N) 
-TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glee 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

ViewsinCatl -Cat2 

Average-(mils) - Side A 

ASTM D 5994 

ASTM D 638, Type IV 

gauge length = 1.3" 

(33 mm) 

gauge length = 2.0' 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS lOlc12065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every dl 

every roll 

every dl 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

, 168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

1 00 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

' 0.940 

2.0 

A2 

10 

235 ( 411 ) 

234 ( . .  409 ) 

196 ( 7 . 3 4 4  ) 

548 

509 

84 ( 374 1 
78 ( 347 1 

195 ( 868 ) 

137 ( 610 ) 

0.946 

2.6 

A1 

10 

18 7 
001030 

3/1?/02 

OA 

Order No. 61 86 
Customer Name fluor F e d 4  Inc. 
Location Harrison, OH 
'Modified 

GSE-4.10007 Rev- - 07/00 



i ;A Qm Roll Test Data Report 4 9 4 1  
Roll No. 103114897 sllbc-, L i n k  Technolom. Inc. 

ROLL IDENTIFICATION RESIN INFORMATION a Roll Number ,. JNl@E Lot Number 0220082 

Product Name HDT080A000 TYPe K306 

Production Date 311 7/02 Supplier Phillips 

Length =(+/-I%) 400 feet GSE RESLN TEST DATA 

W i h  mominal) 22.5 feet 

122 meters 
Provertv Test Method Results 

6.9 meters D e N ,  g/cc ASTM D I505 0.937 

Sheet Area 9,000 sq. feet Melt index, g/lO min. ASTM D 1238 (190L2.16) 0.10 
836 sq. meters 

1,931 kilograms 
Weight 4,258 pounds 

~~ ~ 

Customer Minimum Test Results Test Test 
Metliod Frequency English Metric English Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 
. .  

Tensile Properb'es: 
Yield Strength, ppi (Wan) - TD 

- MD 

Break Strength, pp' (Wan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
-TD 

- MD 

Puncture Resistance, Ib. (N) 

ASTM D 5994 
every roll 

every roll 

every roll 

every roll 

every mB 

every roll 

every roll 

(33 mm) every roll 

every roll 

(51 mm) every roll 

every roll 

every roll 

ASTM D 638, Type IV 

gauge length = 1.3' 

gauge length = 2.0' 

ASTM D 1004 

"80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 2 9 4 )  

120 ( 210 ) 

120 ( 210 ) 

168 ( 294 ) 

12 

12 

100 

100 

230 ( 402 ) 

245 ( 430 ) 

199 ( 349 ) 

200 ( 349 ) 

i s  
17 

571 

536 

' 56 ( 249 ) 

56 ( 249 ) 

79 ( 352 ) 

79 ( 352 1 
ASTM D 4833 

FTMS l O l c m ) 6 5  

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

every dl 120 ( 532 ) 197 ( 8T7 ) 

Puncture Resistance, Ib. (N) 
every 5th 105 ( 467 ) 137 ( 610 ) 

Density, gkc 
every 4th 0.940 

2.0 

0.946 

Carbon Black Content, 56 
every 4th 2 6  

Carbon Black Dispersion 
A1 every 5th A2 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

every 4th 10 10 

GRI GM 12 
every 2nd 7 18 

001031 

Order No. 6186 
-&mer Name fluor Femald, In& 
Location Hamson, OH 

*Modified 

GSE4.10-007 Rev - - 07/00 

3/17/02 



Roll Test Data Report 
Lininp Technolopv. Inc. 

4 9 4 1  
Roll No. 103114898 

ROLL IDENTIFICATION RESIN INFORMATION 

RoUNumber b. :1031sW:: Lot Number a *??gWv 
K306 

Phillips 
DPe 
Suuukier 

Product Name HDT080AooO 

Production Date 3/17/02 _ .  

Length =:(+I- 1%) 400 feet GSE RESIN TEST DATA 

Width ( N o m i d )  22.5 feet 

122 meters 
Prouerty Test Method Results 

6.9 meters Density, g/cc ASTM D 1505 0.937 

Sheet Area . 9,000 sq. feet Melt index, g/lO min. ASTM D 1238 (190L2.16) 0.10 
836 sq.meters 

4,262 pounds 
1,933 kiirams 

Weight 
~ ~ 

Test Results Test Test Customer Minimum 
Method Frequency English Mebic English Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Nan) - TD 
Tensile Roperties: 

- MD 

Break Strength, ppi (Nun) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density. s/m 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 
every roll 80 ( 2.0 ) 88 ( 2-2 1 
every roll 76 ( 1.9 ) 81 ( 2.1 1 

ASTM D 638, Type IV 
every dl 168 ( 294 ) 234 ( 409 ) 

every dl 168 ( 294 ) 232 ( .  406 ) 

every roll 120 ( 210 ) 185 ( ' 324 ) 

gauge length = 1.3" 

(33 mm) 

gauge length = 2.0' 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS lOlc12065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

18 

every roll 120 ( 210 ) 

every roll 12 

every rdl 12 

every roll loo 
every roll 100 

18 

550 
578 

every roll 56 ( 249 ) 82 ( 3 6 5 )  

every roll 56 ( 249 ) 77 ( 3 4 3 )  

every roll 120 ( 532 ) 197 ( 877 ) 

every 5th 105 ( 467 ) 137 ( 610 ) 

every 4th 0.940 0.946 

every 4th 2.0 2.6 

every 5th A2 A i  

every 4th 10 10 

every 2nd 

Order No. 6186 
Customer Name Fluor Femald. Inc. 

Harrison, OH 
31 7/02 

na 

Location 
'Modified . A I  -1- "-.. n-.,nn 



4 9 4 1  Roll Test Data Report - Lining Technoloav. Inc. Roll No. 103114899 

RESIN INFORMATION 

m 
ROLL IDENl7FICATION 

Roll Number . 1031 Y3899 Lot Number 8220082 
Product Name HDT080A000 3Lpe K306 
Production Date 3117102 Supplier Phillips 

Length Z(4- I%) 400 feet GSE RESIN TEST DATA 
122 meters 

6.9 meters 
width (Nominal) 22.5 feet Roue* Test Method Results 

0.937 De-, g/cc ASTM D IS05 
Sheet Area 9,000 sq. feet Melt index, g/lO min. ASTM D 1238 (190/2.16) 0.10 

836 sq.meters 

Weight 4,258 pounds 
1,931 kilograms 

~~ ~ 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English Me& Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Meld Strength, ppi (N/an) - TD 
Tensile Properties: 

- MD 

Break Shngth, ppI (Nan) - TD 

- MD 

Weld Elongation, % - TD 

Break Elongation, % - TD 

- MD 

- MD 

Tear Resistance, Ib. (N) - TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glcc 

Carbon Black Content, 96 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 
every rdl 

every roll 

every rdl 

every dl 
every rdl 

every roll 

every roll 

(33 mm) every roll 

every roll 

(51 mm) every roll 

every roll 

every rdl 

ASTM 0 638, Type IV 

gauge length = 1.3' 

gauge length = 20" 

ASTM D 1004 

ASTM D 4833 

FTMS lOlC/2065 

ASTM D 1x15 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

'80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

168 ( 294 ) 

12 

12 

100 

100 

-56 ( 249 ) 

56 .( 249 ) 

every '120 ( 532 ) 

every 5th '105 ( 467 ) 

every 4th '0.940 

every 4th 2.0 

every 5th 'A2 

every 4th 10 

89 ( 2.3 ) 

85 ( 2.1 1 

232 ( 406 ) 

235 ( 411 ) 

261 ( 456 ) 

277 ( 4 8 5 )  
18 ;.. 
19 

532 

479 

192 ( 854 ) 

137 ( 610 ) 

0.946 

2.6 

A1 

10 

every 2nd 7 24 
001033 

Order No. 6186 
Name fluor Femald, I ~ c .  

Location Hamson.OH . 

Wodified 

GSE4.10-007 Rev - - 07/00 

3/17/02 



4941 Roll Test Data Report ' -" ' mL.hint? Technobm. Inc. Roll No. 103114900 

ROLL IDENTIFICATION 

Roll Number i .l!2y%L~d 
Product Name HDTo80*0~ 

Production Date 311 7/02 

RESIN INFORMATION 

Lot Number i 8 m -  

TYPe K306 

Supplier Phillips 

400 feet 
122 meters 

GSE RESIN TEST DATA 

Width (Nominal) 22.5 feet 
6.9 meters 

Sheet Area $ ~ ' d  sq. feet 
836 sq. meters 

Propern Test Method Results 
Dens@, g/cc ASTM D I505 10.937 

Melt index, g/lO min. ASTM D 1238 (190D.16) 0.10 

Weight 4,254 pounds 
1,930 kilograms 

Test Test Customer Minimum Test Results 
Method Frequency English Mebic English Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Wan) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Wan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
-TD 

- MD 

Puncture Resistance, Ib. (N) 

ASTM D 5994 
every dl 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every d l  

every roll 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

ASTM D 638, Type N 
168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

237 ( 415 ) 

244 ( 426 ) 

195 ( .342 ) 

gauge length = 1.3' 

(33 mm) 

gauge length = 2.0' 

(51 mm) 

ASTM D 1004 

18 

561 

571 

56 ( 249 ) 

56 ( 249 ) 

ASfM D 4833 

FTMS lOlCJ2065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

I20 ( 532 1 199 ( 886 ) 

Puncture Resistance, Ib. (N) 
105 ( 467 ) 136 ( 605 ) 

Density, s/cc 
0.940 0.947 

Carbon Black Content. % 
2.0 2.5 

Carbon Black Dispersion 
A2 A1 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

I O  10 

7 19 .- 

a 001034 

Order No. 61 86 
&tomet N ,  Fluor Femald, IN. 
Location Harrison, OH 

'Modified 

ChSE-4.10-007 Rev - - 07/00 



4941  
Roll No. 103114901 

ROLL IDENTIFICATION RESIN INFORMATION 

Roll Number 1 @W2D$ Lot Number e?!??! 
Product Name H~T0NbWOO Type K306 
Production Date 311 7/02 Supplier Phillips 

hngth z (4- 1%) 400 feet 

W i t h  (Nominal) 22.5 feet 

GSE RESIN TEST DATA 

ProDelty Test Method Results 
122 meters 

6.9 meters Density, g/cc ASTM D 1505 0.936 

Roll Test Duta Report 
I )> 

Technoion. Inc. 

Sheet Area - 9,000 sq. feet 
836 sq.meters 

Melt index, g/lO min. ASTM D 1238 (190L2.16) 0.10 

Weight 4,268 pounds 
1,936 kilograms 

~ ~~~ 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Nan) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (N/an) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % .- TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

ASTM D 5994 

ASTM D 638, Type Iv 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 
every roll 

every roll 

every roll 

every roll 

every rdl 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

89 ( . 2.3 

83 ( 2.1 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 
100 

236 ( 414 

236 ( 412 

212 ( 371 

208 ( +3 
17 . 

18 

607 

567 

a gauge length = 1.3' 
(33 mm) 

gauge length = 20' 

(51 mm) 

ASTM D 1004 
56 ( 249 ) 

56 ( 249 ) 

79 ( 352 
82 ( 365 - MD 

Puncture Resistance. Ib. (N) ASTM D 4833 
120 ( 532 ) 201 ( 894 

Puncture Resistance,. Ib. (N) FTMS iOlC(2065 
105 ( 467 ) 136 ( 605 

Density, glcc ASTM D 1505 
0.940 0.947 

Carbon Black Content, % ASTM D 1603' 
2.0 2.5 

Carbon Black Dispersion ASTM D 3015 
A2 

10 

.7 

A1 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5596 
10 

GRI GM 12 
19 

001035; 

Order No. 6186 
Customer Name Fluor Femald, I~c. 
Localion Hamson, OH 

*Modified 

a 

GSFd 4hnn7 Rev - - 07/00 



Roll Test Data Report 
Linins? Technolow. Inc. 

4 9 4 1  
Roll No. 103114902 

ROLL IDENTIFICATION RESIN INFORMATION 
Roll Number '- 103l&f90Td Lot Number 8 m Z 4  
Product Name K f K N M O O  TVPe K306 
Production Date 3/17/02 Supplier Phillips 

Length =(+/-I%) 400 feet GSE RESIN TEST DATA 

W i h  (Nominal) 22.5 feet Prover& Test Method Results 
122 meters 

6.9 meters Density, g/cc ASTM D 1505 0.936 

Sheet Area -9,000 sq. feet Melt index, g/lO min. ASTM D 1238 (190L2.16) 0.10 
> 

836 sq.meters 

Weight 4.289 pounds 
1,945 kilograms 

- 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English Metn'c Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Wan) - TD 
Tensile Properties: 

- MD 
Break Strength, ppi (Wan) - TD 

- MD 

Yield Elongation, % -TD 

- MD 

Break Elongation, '36 - TD . 
- MD 

Tear Resistance, lb. (N) - TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance. Ib. (N) 

Density, s/cc 

Carbon Bladc Content, % 

Carbon Bladc Dispersion 

Carbon Bladc Dispersion 

Asperity Height 

views m cat1 - cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type IV 

gauge length = 1.3. 

(33 mm) 

gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTMD4833 

FTMS 101 c12065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM 05596 

GRI GM 12 

every roll 

every rdl 

every rdl 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 2 9 4 )  

' <  120 ( 210 ) 

'120 ( 210 ) 

12 

12 

100 

100 

120 ( 532 ) 

'105 ( 467 ) 

0.940 

2.0 

-A2 

.' 10 

7 

89 ( 2.3 ) 

a4 ( 2.1 ) 

233 ( 409 ) 

196 (. 344 ) 

231 ( 404 ) 

516 

518 

80 ( 3 5 6 )  

79 ( 352 ) 

192 ( 854 ) 

136 ( 605 ) 

0.947 

2.5 

A I  

10 

21 

081036 

Order No. 6186 
Customer Name Fluor Femald, Inc. 
Location Hanison, OH 

*Modified 

GSE-4.10-007 Rev - - 07/00 



4 9 4,l 
Roll No. 103114903 

Roll Test Data Report 
Lininp Technoloav. Inc. 

RESIN INFORMATION 
8220074 

K306 

Phillips 

400 feet 
122 meters 

GSE RESIN TEST DATA 

width (Nominal) 22.5 feet 
6.9 meters 

Sheet Area 9,000 sq. feet 
836 sq.meters 

Results - Proper& Test Method 
Density, g/cc ASTM D 1505 0.936 

Melt index, g/lO min. ASTM D 1238 (190L2.16) 0.1 0 

Weight 4,264 pounds 
1,934 kilograms 

Test Test Customer Minimum Test Res& 
Method Frequency Engkh Metric English Mebic Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Nan) - TD 
Tensile Roperties 

- MD 

Break Strength, ppi (Nlun) - TD 

Yield Elongation, % - TD 

Break Elongation, % - TD 

- MD 

- MD 

- MD 

Tear Resistande. Ib. (N) 
- TD 

- MD 

punchrre Resistance, Ib. (N) 

ASTM D 5994 

ASTM D 638, Type N 

89 ( 2.3 ' ) 

85 ( 2.2 ) 

every roll 80 ( 2.0 ) 

every dl 76 ( 1.9 ) 

every roll 

every dl 

every roll 

every rdl 

every roll 

every rdl 

every roll 

every dl 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

,100 

100 

245 ( 428 ) 

234 ( 409 ) 

193 ( 338 ) 

204 ( 3 5 7 )  
18 

18 

533 
552 

gauge length = 1.3" 

(33 mm) 

gauge length = 2.0- 

(51 mm) 

ASTMD1004 
every roll 56 ( 249 ) 

every roll 56 ( '  249 ) 

86 ( 383 ) 

79 ( 352 ) 

ASTM D 4833 
every dl 120 ( 532 ) 203 ( 903 ) 

Rrncture Resistance, Ib. (N) FTMS lOlc12065 
every 5th 105 ( 467 ) 

every 4th 0.940 

every 4th 2.0 

every 5th A2 

every 4th 10 

every 2nd 7 

136 ( 605 ) 

ASTM D 1505 
0.947 

Carbon Black Content, % ASTM D 1603' 
25 

Carbon Black Dispersion ASTM D 3015 
A1 

Carbon Black Dispersion 

Asperity Height 

Views In Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5596 
10 

GRI GM 12 
21 

Q01037 

orlier No. 6186 
&&mer Name fluor Fernald, I ~ c .  
Location 
'Modified 

ASFJ 4 M n 7  Rev - - 07/00 

Harrison, OH 
3/18/02 



Roll Test Data Report 
Lininp Technoloav. Inc. 

4 9 4 1  
Roll No. 103114904 

ROLL IDENTIFICATION RESIN INFORMATION 

Roll Number 1031 14904 t o t  Number 8220074 

Product Name HDT080A000 DPe K306 

Production Date 3/17/02 Supplier Phillips 

Length q+/- 1%) GSE RESIN TEST DATA 

Prouer& Test Method Results 

400 feet 
122 meters 

W i h  (Nominal) 22.5 feet 
6.9 meters Dens@, g/cc ASTM D 1505 0.936 

Sheet Area 

Weight 

9,000 sq.feet 
836 sq. meters 

4,276 pounds 
1,940 kilogmms 

Melt in&& g/IO min ASTM D 1238 (190n.16) 0.10 

Test Test Customer Minimum Test Results 
Method Frequency Engkh Mebic Engkh Mebic Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Nan) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Nlcm) - TD 

- MD 

Yield Elongation, % -TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density. glw 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type IV 

gauge length = 1.3" 

(33 mm) 
gauge length = 2.0' 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS lOlCn065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTMD5596 

GRI GM 12 

every roll 
every roll 

every roll 

every rdl 

every roll 

every roll 

every roll 

every mll 

every rdl 

every roH 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 2 9 4 )  
120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 . )  

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

' A 2  

10 

7 

88 ( 2.2 ) 

82 ( 2.1 1 

231 ( 404 ) 

233 ( 408 ) 

227 (. 396 ) 

17 

549 

508 

202 ( 899 ) 

144 ( 641 ) 

0.947 

2.6 

A1 

10 

18 

order No. 6186 
Cu&mw Name Fluor Femald, Inc. 
Localion 
*Modified 

GSE4.10407 Rev - - 07/00 

Harrison, OH 
311 8/02 



Roll Test Data Report 
Technoloav. Inc. 

- - 4 9 4 1  
Roll No. 1031 14905 

RESIN INFORMATlON ROLL IDENTIFICATION 

Roll Number lQ3?14905- Lot Number 8220074 

Product Name HDT080A000 QPe U306 

Production Daie 311 7/02 Supplier Phillips 

Length q ~ -  1%) 400 feet 

W i i h  (Nominal) 22.5 feet hODe?'& Test Method Results 

GSE RESIN TEST DATA 
122 meters 

6.9 meters Dense, g/cc ASTM D 1505 0.936 

Sheet Area . 9,000 sq. feet Melt index, g/IO min. ASTM D 1238 (190/2.16) 0.10 
836 sq.meters 

Weight 4.270 pounds 
1,937 kilograms 

Test Test Customer Minimum Test Results 
Method Frequency English Mebic English Mebic Physical Property 

Thickness, mil (mrn) ASTM D 5994 

Average ' every roll 80 ( 2.0 ) 87 ( 2.2 1 
82 ( 2.1 1 

Yield Strength, ppi (Nan) - TD every dl 168 ( 2 9 4 )  230 ( 4 0 2 )  

Minimum every roll 76 ( 1.9 ) 

Tensile Properties: ASTM D 638, Type IV 

- MD 

Break Strength, ppi (N/an) - TD 

- MD 

Yield Elongation, % - TD gauge length = 1.3' 

- MD (33 mm) 

Break Elongation, % - TD gauge length = 2.0' 

- MD (51 mm) 

Tear Resistance, Ib. (N) ASTM D 1004 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glcc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM 0 4833 

FTMS lOlC12065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2rsd 

168 ( 294 ) 241 ( 423 ) 

120 ( 210 ) ,268 ( 469 ) 

120 ( 210 ) 309 ( 541 ) 

12 ' 18 

12 17 

100 599 

100 61 6 

56 ( 249 ) 80 

56 ( 249 ) 77 ( 343 1 

120 ( 532 ) 199 ( 886 1 

105 ( 467 ) 144 ( 641 ) 

0.940 0.947 

2.0 2.6 

'.A2 A1 

10 10 

7 18 

order No. 6186 
&&mer Name Fluor Fernald, I ~ c .  
Location Harrison. OH 

'Modid 

GSE4.10-007 Rev - - 07/00 

e 



-- Linina Technolow. lac. 
- - 4 9 4 1  Roll Test Data Report 

Ron No. I031 I4906 

ROLL IDENTIFICATION RESIN INFORMATION 
RollNumber : y@%@?@ Lot Number .8*.W4 

Product Name H D T ~ 8 0 A m  lLpe K306 

Production Date 3/17/02 Supplier Phillips 

400 f&t GSE RESIN TEST DATA 
122 meters 

Length Z(d-146) 

w.hfth (Nominal) 22.5 feet Prouerty Test Method Results 
6.9 meters Density, g/cc ASTM D 1505 . 0.936 

Sheet Area 9,000 sq. feet 
836 sq.meters 

Weight 4,260 pounds 
1,932 kilograms 

Melt index, g/lO min. ASTM D 1238 (190/2.I6) 0.10 

~ 

Test Test Customer Minimum Test Res& 
Method Frequency English Metric English Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Wcin) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Nan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

PunchJre Resistance, Ib. (N) 

Density, 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Aspen'ty Height 

ViewsinCatl -Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type N 

gauge length = 1.3' 

(33 mm) 

gauge length = 2.0" 
(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS 101c12065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

AST?dD5596 

GRI GM 12 

every dl 
every roll 

every roll 
every roll 
every roll 

every roll 

every roll 

every roil 

evefy roll 

every roll 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

'76 ( 1.9 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

168 ( 294 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

88 ( 2.2 ) 

82 ( 2.1 ) 

228 ( 400 ) 

229 . ( 402 ) 

262 :. ( 458 ) 

' '  17 

18 

529 

575 

85 ( 378 ) 

80 ( 356 ) 

198 ( 881 ) 

144 ( 641 ) 

0.947 

2 6  

A1 

10 

22 

001040 

Order No. 6186 
Cu.y&mer Nume fluor FemaM. Inc. 
Location Hamson, OH 

'Modified 3/18/02 

GSE-4.10-007 Rev - - 07/00 



Roll Test Data Report 
.a 
,* ': A 

Lininn Technolapv. Inc. 
4 9 4 1  

Roll No. 103114907 
~~ 

ROLL IDENTIFICATION RESIN INFORMATloN 

Roll Number 1031 . -  14907~ Lot Number 8220074 - 
Product Name HDT080A000 lLPe K306 

Production Date 3116102 Supplier Phillips 

Length =(+/.I%) 400 feet GSE RESIN TEST DATA 

Wdth (Nominal) 22.5 feet Prouerty Test Method Results 
122 meters 

6.9 meters Density, g/cc ASTM D 1505 0.936 

Sheet Area 9,000 sq. feet Melt index, g/IO min. ASTM D 1238 (190L2.16) 0.10 
836 sq.meters 

Weight 4,256 pounds 
1,931 kilograms 

~ 

Test Test Customer Minimum Test Results 
Method Frequency English Mebic English Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

ASTM D 5994 
every roll 

every rdl 

every roll 

every roll 

every rdl 

every roll 

every roll 

(33 mm) every roll 

every roll 

(51 mm) every roll 

every roll 

every roll 

ASTM D 638, Type N 

gauge length = 1.3" 

gauge length = 2.0' 

ASTM D 1004 

80 ( 2.0 ) 

76 ( 1.9 ) 

87 ( 2.2 ) 

81 ( 2.1 1 
Tensile Properties: 

Yield Strength. pp4 (Wan) - TD 

- MD 

Break Strength, ppi (N/cm) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

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

Puncture Resistance, Ib. (N) 

168 ( 294 ) 

*168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

230 ( 402 ) 

222 ( 3 8 8 )  

259': ( 453 ) 

295; ; ( 515 ) 

.a7 

'18 

527 

585 

12 

12 

loo 
100 

56 ( 249 ) 

56 ( 249 ) 

85 ( 378 ) 

77 ( 3 4 3 )  

ASTM D 4833 

FTMS lOlc12065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

every roll 120 ( 532 ) 196 ( 872 ) 

Puncture Resistance, Ib. (N) 
every 5th 105 ( 467 ) 144 ( 641 ) 

Density, g/m 
every 4th 0.940 0.947 

Carbon Black Content. % 
every 4th 2.0 2.6 

Carbon Black Dispersion 
every 5th A2 Ai  

Carbon Black Dispersion 

Aspem Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

every 4th 10 10 

'GRI GM 12 
7 22 

001041. 

Order No. 6186 
Customer Name RUN F m l d ,  
Location Harrison, OH 

'Modified 

GSE4.10-007 Rev - - 07100 



Roll Test Data Report 
Technotom. Inc. 

4 9 4 2  
Roll No. I031 I4908 

ROLL IDENTIFICATION RESIN INFORMATION 
Roll Number 1031 74908' Lot Number 8220074 

Nome HDT080A000 O p e  K306 

Production Date 3118102 Supplier Phillips 

400 feet GSE RESIN TEST DATA 
122 meters 

Length q+/- 1%) 

wikfth (Nominal) 22.5 feet ProDe* Test Method Results 
6.9 meters Density, g/cc ASTM D IS05 - 0.936 

Sheet Area 9,000 sq. feet Melt index, g/IO min. ASTM D I238 (190/2.I6) 0.10 
836 sq.meters 

1,927 kilograms 
Weight 4,248 pounds 

~ ~ 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Nlan) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Nan) - TD 

- MD 

Yidd Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

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

Puncture Resistance, Ib. (N) 

Puncture Resistance. Ib. (N) 

Density, glcc 

C a b n  Black Content, 36 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - cat2 

Average (mils) - Side A 

ASTM D 5994 
every roil 

every roil 

every roil 

every roil 

every roil 

every roll 

every roll 

(33 mrn) every roil 

every roll 

(51 mrn) every roll 

every roll 

every roll 

ASTM D 638, Type IV 

gauge length = 1.3' 

gauge length = 2.0' 

ASTM D 1004 

ASTM D 4833 

FTMS l O l c I x ) 6 5  

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0. ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

l o o  
100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

-A2 

10 

228 ( 399 ) 

224 ( 393 ) 

257 ( 4 5 0 )  
285 ( 498 ) 

l8 18 a 

7 001042 

527 

560 

84 ( . 374 ) 

80 ( 3 5 6 )  

199 ( 886 ) 

137 ( 610 ) 

0.946 

2.5 

A1 

10 

21 

Order No. 6186 
Customer Name Fluor Femald, InC. 
Lucation Hanison, OH 

'Modified 

GSE4.10007 Rev - - 07100 
3/18/02 



Roll Test Data Report 
Lininp Technolonv. Inc. 

4941  
Roll No. 103114909 

ROLL LLlENTIFICATION RESIN INFORMATION 

Roll Number 1031 14909- Lot Number 8-mO74 

Product Name l-DT080A000 DPe K306 

Production Date 3/18/02 Supplier Phillips 

Length =(+/-I%) 400 feet GSE RESIN TEST DATA 

width (Nominal) 22.5 feet Prouerhr Test Method Results 
122 meters 

6.9 meters Dense, g/cc ASTM D 1505 0.936 

1 Sheet Area 9,000 sq. feet Melt index, g/lO min. ASTM D 1238 (190/2.16) 0.10 
836 sq.meters 

Weight 4,236 pounds 
1,921 .kilograms 

Test Test Customer Minimum Test Res& 
Method Frequency English Metric English Metric Physical Property 

Thidvtess. mil (mm) 
Average 

Minimum 

Yield Strength, ppi (tVcm) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (N/cm) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, g/cc 

Carbon Black Content, % 

Carbon Bladc Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 
Average (mils) - Side A 

ASTM 0 5994 

ASTM D 638, Type IV 

gauge length = 1.3' 

(33 mm) 
gauge length = 2.0' 

(51 mm) 

ASTM D 1004 

ASTM D4833 

FTMS 1Olcm)65 

ASTMD1505, 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every dl 
every roll 

every rdl 

every roll 

every roll 
every roll 

every roll 

every roll 

every roll 

every mil 

every roll 

every rdl 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

\ 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 2 9 4 )  
120. ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56' ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

88 ( 2.2 ) 

82 ( 2.1 ) 

231 ( 404 ) 

227 ( 397 ) 

252 ( 442 ) 

310 ( 543 ) 

' .I? 

18 

503 

619 

202 ( 899 ) 

137 ( 610 ) 

0.946 

25 

A1 

10 

21 - 
001043 

Order No. 6186 
customer Name Fluor Femald, 1- 
Location Harrison, OH 

'Modified 

GSEd.10407 Rev - - 07/00 

* 



4 9 4 1  Roll Test Data Report 
Lining Techrwbm Inc. Roll No. 103114910 

ROLL IDENTIFICATION RESIN INFORMATION 
Ron Number 1031 149tO' Lot Number 8220074 

Product Name HDT080A000 Ope K306 

Production Date 3118JO2 Supplier Phillips 

Length =(+/-is) 400 feet GSE RESIN TEST DATA 

width (Nominal) 22.5 feet Prouerty Test Method Results 
122 meters 

6.9 meters Density, g/cc ASTM D 1505 0.936 

Sheet Area 9,000 sq. feet Melt index, g110 min. ASTM D 1238 (190L2.16) 0.10 
836 sq. meters 

Weight 4,241 pounds 
1,924 kilograms 

~~ 

Test Test Customer Minimum Test Res& 
Method Frequency English Metric English Metric Physical Property 

Thickness, mil (mrn) 
Average 

Minimum 

Tensile Properties: 
. Yield Strength, ppi (Nan) - TD 

- MD 

Break Strength, ppi (Nan) - TD 

- MD 

Yield Elongation, % -TD 

- MD 

Break Elongation, % - TD 
- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

. .  
ASTM D 638, Type N 

gauge length = 1.3. 

(33 mm) ' 

gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS 101C/2065 

ASTM D 15O5 

ASTM D 1603' 

ASh D 3015 

ASm D 5596 

GRI GM 12 

every roll ' 80 ( 2.0 ) 88 ( 2.2 1 
every roll 76 ( 1.9 ) 82 ( 2.1 j 

every roll '168 ( 294 ) 229 ( 401 ) 

every roll 120 ( 210 ) 256, ( 447 ) 

every roll 168 ( 294 ) 216 ( 379 ) 

every roll 120 ( 210 ) . 281: 

every roll 12 17 

every roll 12 18 

every roll '100 498 

every roll 

every roll 

every roll 

every roll 

evefy 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

100 

-56 ( 

= (  

120 ( 

105 ( 

0.940 

2.0 

.' A2 

-10 

7 

568 

249 ) 77 ( 343 1 
249 ) 81 ( 3 6 0 )  

532 1 197 ( 877 ) 

4 6 7 )  137 ( 610 ) 

0.946 

2.5 

A1 

10 

27 001044 

Order No. 6186 
Customer Name Fluor Femald, Inc. 
Location Hamson, OH 

'Modified 

GSE-4.10.007 Rev - - 07/00 

0 3/18/02 



Roll Test Data Report 4 9 4 1  
Lininp Technolam. Inc. 

ROLL IDENTIFICATION RESIN INFORMATION 

Roll No. 103114911 

Roll Number 1031 ??9jjs Lot Number 8220074 . 
Product Name HDTOBOAOOO TYPe K306 
Production Date 311 8/02 Supplier Phillips 

Length =(+I- 1%) 400 feet GSE RESIN TEST DATA 

W i i  mominal) 22.5 feet Prover& Test Method Results 
122 meters 

6.9 meters Dens@, g/cc ASTM D 1505 0.936 

Sheet Area 9,000 sq. feet Melt index, g/IO min. ASTM D 1238 (190n.16) 0.10 
836 sq.meters 

1,918 kilograms 
Weight 4,228 pounds 

~~ 

Test Test Customer Minimum Test Res& 
Method Frequency English Metric English Metric 

Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Nan) - TD 
Tensile Properties: 

- MD 

Break Strength, ppi (Nan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

ASTM D 5994 
every roll 

every d l  

every dl 
every roll 

every roll 

every d l  

gauge length =.1.3" every roll 
(33 mm) every roil 

every roll 

(51 mm) every roll 

every dl 

every roll 

ASTM D 638, Type IV 

gauge length = 2.0" 

ASTM D 1004 

80 ( 2.0 ) 

76 ( 1.9 ) 

88 ( 2.2 

83 ( 2.1 

168 ( 294 ) 

168 ( 2 9 4 )  
120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

236 ( 413 

233 ( 407 

285. ( 499 

275, ( 482 

17 

17 

565 

562 

56 ( 249 ) 

56 ( 249 ) 

82 ( 365 

78 ( 347 

ASTM D 4833 

FTMS lOlc12065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASfMD5596 

GRI GM 12 

every mil 120 ( 532 ) 198 ( 881 

Puncture Resistance, Ib. (N) 
every 5th lo5 ( 467 ) 137 ( 610 

every 4th -. 0.940 0.946 

Carbon Black Content, % 
every 4th 2.0 2.5 

Cabon Black Dispersion 
every 5th A2 A1 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

every 4th 10 

7 

10 

every 2nd 27 

001045 

Order No. 61 86 

Location Hamson, OH 

'Modified 

Name fluor Femald. Inc. 
K A. 

3 1  8/02 

GSE4.10-007 Rev - - 07/00 1w1 



Roll Test Data Report 4 9 4 1  
Roll No. 103114912 Lininp Technolam. Inc. 

ROLL. IDENTIFICATION RESIN INFORMATION 

m 
RoUNumber 103114912 Lot Number 8220074 

Product Name HD~~80A000 TYPe K306 

Production Date 3118KQ Supplier Phillips 

400 feet GSE RESIN TEST DATA 
122 meters 

Length =(+/-I%) 

w i i h  (Nomid)  22.5 feet Property Test Method Results 
6.9 meters Density, glcc ASTM D 1505 0.936 

Sheet Area 9,000 sq. feet Melt index, gII0 min. ASTM D 1238 (190l2.16) 0.10 
836 sq.rneters 

1,916 kilograms 
Weight 4,224 pounds 

~ ~~ 

Test Test Customer Minimum Test Results 
Method Frequency English Mebic English Mebic Physical Property 

Thickness, mil (rnm) 
Average 

Minimum 

Tensile Properties: 
Meld Strength, ppi (Man) - TD 

- MD 

Break Strength, ppi (Nan) - TD 

- MD 

Yidd Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, s/Cc 

Carbon Bladc Content, % 

Carbon Black Dispersion 

Carbon Bhdc Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Tvpe N 

gauge length = 1.3’ 
(33 mm) 

gauge length = 2.0’ 
(51 mm) 

ASTM D’1004 

ASTM D 4833 

FTMS 101CE065 

ASTM D 1505 

ASTM D 1603’ 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 
every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

88 ( 2.2 ) 

85 ( 2.1 ) 

227 ( 397 ) 

236 ( 412 ) 

274; ( 480 ) 

18 

568 

539 

82 ( 365 ) 

77 ( 3 4 3 )  

197 ( 877 ) 

142 ( 632 ) 

0.946 

2.7 

A1 

10 



t 
Roll Test Data Report 

Technolom. Inc. 

4 9 4 1  
Roll No. 103114913 

ROLL. lDENTIFICATI0N RESIN INFORMATION 
Rou Number 1031 14913 Lot Number 0220074 

Product Name HDT080A000 DPe K306 

Production Date 311 8/02 Supplier Phillips 

400 feet GSE RESIN TEST DATA 
122 meters 

Length =(+/-I%) 

Prorrertv Test Method Results Width (NominaI) 22.5 feet 
6.9 meters Density, g/cc ASTM D I505 0.936 

Sheet Area - 9,000 sq. feet Melt i d e x ,  g/10 min. ASTM D 1238 (I90n.16) 0.10 
836 sq.meters 

Weight 4,213 pounds 
1,911 kilograms 

~ 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English M e w  Physical Property 

Thickness, mil (rnm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (Nan) - TD 

- MD 

Break Strength, ppi (Wan) - TD 

- MD 

Yield Elongation, % - TD 

- MD 

Break Elongation, % - TD 

- MD 

Tear Resistance, Ib. (N) 
- TD 

- MD 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glcc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

views in Cat1 - cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D 638, Type IV 

gauge length = 1 3  

(33 mm) 
gauge length = 2.0' 

(51 mrn) 

ASTM. D 1004 

ASTM D 4833 

FrMS lOlC12065 

ASTM D 1505 

ASTM D 1603. 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 
every roll 

every roll 

every roll 

every roll 

every roll 

every rdl 

every roll 

every roll 

every roll 

every roll 

every roll 

every rdl 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

76 ( 1.9 ) 

168 ( 2 9 4 )  

120 ( 210 ) 

120 ( 210 ) 

168 ( 294 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 532 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

89 ( 2.3 ) 

83 ( 2.1 ) 

26 001047 

246 ( 431 ) 

229 ( 4 0 0 )  

215 ( 375 ) 

141 ( 258 ) 

18 

18 

384 

601 

81 ( 360 1 
85 ( 378 ) 

202 ( 899 ) 

142 ( 632 ) 

0.946 

2.7 

A1 

10 



Qua I ity Assurance Laboratory Test Resu Its 
i 

Job Name: Fluar Fernaid 
SO Number: 61 86 

' Test: D 746Standard Test Method for Brittleness Temperature of Plastics and 
Elastomers by Impact 

Customer Frequency: 1/400,000 d 

Customer Criteria: -60°C 

r Roll No. Results 
1031 14228 Pass 
1031 14276 
1031 14812 
1081 14858 
IO31 14903 

Pass 
Pass 
Pass 
Pass 

Approved By: Jimmy Youngblood - 
Date Approved: 3/27/02 

. .  

001048 



Report I3ate 
3/27/02 

Quality Assurance Laboratory Test Results 
a .  4 9 4 1  

Job Name: Fluor Fernald ' 

SO Number: 61 86 

Test: ASTM D 1204 Standard Test Method for Linear Dimensional Changes of Nonrigid 
Thermoplastic Sheeting 

Customer Frequency: 1/400,000 @ 

Customer Criteria; +1-2 x 

Roll No. Results 
' 1031 14228 Pass 

103 114276 Pass 
1 03 1 148 1 2 Pass 
103114858 Pass a 1031 14903 ._ Pass 

. ' .  e 0 8 I O 4 9  



4 9 4 1  
Report Date 

anm2 
t b;;"3 

Quality Assurance Laboratory Test Results 

' ,D 

Job Name: Fluor Fernald 
SO Number: 6186 

Test: ASTM D 6397 - Sbndard Test Method for Evaluatlon of Stress Crack 
Resistance of Polyolefin Geomernbranes Using Notched Constant Tenslie Load 

Customer Frequency: 11400, O M  

Customer Criteria: *500 Hours 
' .  

Roll Test 
c Number Result 

1031 14228 Pass 
I 03 1 14276 PaSS 

IO31 14812 Pass 
1031 14868 Pass 
IO31 14903 Pass 

e 

001050 
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Geotextile 
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TNS 
ADVANCED TECHNOLOGIES a 

4941 .  
9855 Greenville Highway 5 

Building F 
Spartanburg, SC 29301 

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

PRODUCT NAMES: 

TNS E160 

a TNS E070 

TNS El00 

001055 





TNS ADVANCED TECHNOLOGIES ' 4 9 4 1  
QUALITY CONTROL PLAN 

The Quality Control Department tests the E Series fabrics at the following 
frequencies. The tests for these properties are routine with test results reported 
representing each roll of fabric produced. 

Test Frequency in Square Feet 
I 

Property Units Test Method 180" 

Weight ozryd ASTM D 5261 50,000 

Grab Tensile, Ibs ASTM D 4632 50,000 

Grab Elongation % ASTM D 4632 50,000 

Mullen Burst Ibs/in ASTM D 3786 50,000 

Puncture Ibs ASTM D 4833 50,000 

Trapezoid Tear Ibs ASTM D 4533 50,000 

Permittivity sec" ASTM D 4491 50,000 

Water Flow Rate g a m  min ASTM D 4491 50,000 

Apparent Opening Size U.S. Sieve ASTM D 4751 50,000 

Additional testing is conducted on non-routine properties in the Advanced 
Technologies' Quality Control Lab or at a reputable independent test lab. 
Examples of non-routine tests include: 

Property Units Test Method 

AbrasionSliding Block % strength retention ASTM D 4886 

Abrasion-Rotary Platform Ibs ASTM D 3884 

U.V. Resistance-Xenon Type % strength retention ASTM D 4355 

Wide Width Ibs/in ASTM D 4595 

U.V. Resistance-Fluorescent Type % strength retention ASTM G 53 

Advanced Technologies conforms and adheres to the following additional ASTM 
test methods relating to fabric identification, sampling and specification 
conformance: 

ASTM D 4873 Identification, Storage and Handling of Geotextiles 
ASTM D 4354 Sampling of Geosynthetics for Testing 
ASTM D 4759 Determining Specification Conformance of Geosynthetics 

QcPh IWl.wpd 001057 



494%1 7 ,  

Typically, the first shipment roll from each line will be sampled. It will be necessary 
to consider the minimum planned production quantity to determine if more frequent 0 sampling and testing is required. 

, r  . -  . ‘  .’ 

Quality Control Testincl of Each Sample 
Each quality control sample shall be sent to the Quality Control Lab before the end 
of the shift during which the sample was taken. Full identification of the sampled 
roll will be provided with the sample. 

The following tests shall be run on every sample received in the QC Lab: 

TEST PR0PER.W TEST METHOD 

ASTM D 5261 Weight 

Thickness ASTM D 1777 

Grab Tensile ASTM D 4632 

Grab Elongation ASTM D 4632 
Trapezoid Tear Strength ASTM D 4533 

ASTM D 4833 

ASTM D 3786 

Water Flow Rate ASTM D 4491 

Permeability ASTM D 4491 

Permittivity ASTM D 4491 

I 1  

.’ . 

0 

U.V. Resistance ASTM D 4355 
Apparent Opening Size (A.O.S.) ASTM P 4751 

Quality Control Test Results 
All Quality Control test results shall be maintained by the Quality Control Manager 
with the corresponding shipment roll identification. 

- * q-1 
The Quality Control Manager will make lot testing summaries available upon request 
detailing the individual test results and aggregate mean, minimum and standard 
deviations of each test property for the shipment rolls under consideration. 

- 8  

001058 
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TNS ADVANCED TECHNOLOGIES 

~ 1 QUALITY CONTROL 
* ; PROGRAM OUTLINE 

4 9 4 1  

Raw Material Quality Control 
All raw materials used in the manufacturing of Advanced Technologies' products 
are certified by the supplier to meet the most stringent production standards in 
the industry. Each truckload of fiber received is certified by the resin supplier's 
Quality Control Manager to meet specifications set by Advanced Technologies. 
Upon delivery and unloading to Advanced Technologies, each bale is entered into 
the plant's computer tracking system. All fiber releases to production can be 
tracked by supplier and individual bale number for up to one year after the fiber is 
processed. 

Definition of Lot 
A planned production iiuantity satisfying all of the foliowing: 

0 

b 

0 

Manufactured under the same material specification. 

When tested, having physical .characteristics consistent with 
Identified as the same style (fabric designation). 

published values. 

Quality Control Samdina of Each Lot 
As a minimum, a number of production units shall be selected at random from 
each lot in accordance with TABLE 1. 

TABLE I 
Number of Units to be Selected as Lot Sample 

Note: A production unit is considered to be a shipment roll. 
001059 
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ADVANCED TECHNOLOGIES 0 

., 
9855 Greenville Highway 

Building F 
Spartanburg, SC 29301 a 

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

0 

1.; 9 4 1 
November 13,2001 

ECDC 
7400 Willey Road 
Fernald, OH 4501 3 

Re: Project 20104, Option #2 
(Cell 4 and 5 Liner) 

Gentlemen: 

With respect to Supplier Contract E99SC001441, TNS Advanced Technologies hereby certifies 
to deliver all required nonwoven geotextiles to this site beginning March 24,2002 and finishing 
no later than April 21,2002. 

Sincerely, e& &CdG!- 1 

Richard J. F 
TNS Advanced Technologies, Inc. 

001061 





TNS 
@ ADVANCED TECHNOLOGIES 

November 16,2001 
REF: TNS ElOO 

Flour Fernald, Inc. 

Dear Sir/Madam: 

9855 Greenville Highway 
Building F 

Spartanburg, SC 29301 
800-867-51 81 

fax: 864-949-6222 

This is to certify that TNS ElOO is a 100% polypropylene, nonwoven, needle-punched fabric. 
TNS ElOO 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 ElOO conforms to the physical properties listed in the 
following table: 

FABRIC PROPERTY TEST METHOD UNITS M.A.RV 

0 weight ASTM D 5261 odsy 10.0 
Grab Tensile ASTM D 4632 Ibs 225 
Trap Tear ASTM D 4533 lbs 90 
h c t u r e  ASTM D 4833 lbs 120 
MullenBurst ASTM D 3786 psi 450 
U.V. Resistance ASTM D 4355 %retained 70 

Sincerely, 

Marshall 0. Gaddy 
Quality Control Manager 

w o .  c;k/lay. 



TNS 
ADVANCED TECHNOLOGIES e 

November 6,2001 
REF: TNS E070 

Flour Fernald, Inc 

Dear SirNadam: 

9855 Greenville Highway 
Building F 

Spartanburg, SC 29301 

* 

800-867-51 81 
faX:864-949-6222 . 

4 9 4 l  

This is to certify that TNS E070 is a 100% polypropylene, nonwoven, needle-punched fabric. 
TNS E070 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 E070 conforms to the physical properties listed in the 
following table: 

FABRIC PROPERTY TEST METHOD ' UNITS M.A.R.V 

Weight ASTM D5261 
Grab Tensile ASTM D4632 0 TrapTear ASTM D4533 
Puncture ASTM D4833 
Mullen Burst ASTM D3786 
A.O.S. ASTM D475 1 
Permittivity ASTM D4491 
U.V. Resistance ASTM D4355 

Sincerely, 

Marshall 0. Gaddy 
Quality Control Manager 

odsy 
Ibs 
Ibs 
lbs 
psi 

l/sec 
% retained 

111111 

7.0 
180 
75 
75 
350 
,212 (ma) 
0.5 
70 

001064 



ADVANCED TECHNOLOGIES e .  
November 6,2001 
REF: TNS E160 

9855 Greenville Highway 
Building F 

Spartanburg, SC 29301 

* 

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

4 9 4 1  

Fluor Fernald, Inc. 

Dear Sir/Madam: 

This is to c d f L  that TNS. E160 is a 100% polypropylene, nonwoven, needle-punched fabric. 
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: 

TEST METHOD UNITS M.A.RV FABRIC PROPERTY 

Weight ASTM D526 1 odsy 16.0 
Grab Tensile ASTM D4632 lbs 350 
Grab Elongation ASTM D4632 % 50 

ASTM D4533 lbs 120 
Puncture ASTM D4833 lbs 180 
Mullen Burst ASTM D3786 psi 700 
U.V. Resistance ASTM D4355 % 70 

TrapTear 

Sincerely, 

w o .  &A+ 

Marshall 0. Gaddy 
TNS Advanced Technologies 
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ADVANCED TECH NOLOC I ES 0 

49441 r 

9855 Greenville Highway . 
Building F 

Spartanburg, SC 29301 
800867-5181 

fax: 864-949-6222 

November 13,2001 

ECDC 
7400 Willey Road 
Femald, OH 45013 

Re: .Project 20104, Option #2 
(Cell 4 and 5 Liner) 

Gentlemen: 

With respect to Supplier Contract E99SC001441, TNS Advanced Technologies hereby certifies 
to deliver all required nonwoven geotextiles to this site beginning March 24,2002 and finishing 
no later than April 21,2002. 

Sincerely, 
/ 
6- e 

TNS Advanced Technologies, hc. 

F f l d h u  to the Subcontract Rquirernents 
[ 1 B - h o r  Comment - Incorporate and Resubmit 
[ J C - Revise and Resubmit 

Date: ?+A, . 

001067 
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TNS MILLS, INC. 
Geotextile Division 

Installation Procedure 
Geotextile Fabrics 

1. Geotextile Unloading & Storage: 

A. The geotextile shall be labeled, stored, and handled in 
accordance with ASTM D 4873, “Guide for Identification, 

‘ Storage and Handling of Geotextiles”. 

B. Geotextile rolls are to be unloaded under supervision of the 
geotextile installer using straps or other devices that will 
prevent damage to the geotextile material. 

C. The geotextile shall be kept dry and wrapped in a waterproof 
wrapping so that it is protected from UV light and the elements 
during shipping and storage. Torn wrapping shall be repaired 
within 48 hours using an approved protective covering. 

D. Rolls should be stored on supports that will not damage the 
material. The material must be elevated at least 2 inches above, 
the sub grade. 

E. If any material is found to be damaged during unloading, a 
notation should be made as to the roll number, location of 
damage and type. This information should be given to the 
Project Manager. 

001069 





"TABLE GT-13 TECHNICAL INFORMATION FOR 10.0 02 GEOTEXIILE 

i' 
:iPRdPERTlES 
:!GRAB STRENGTH 

ijPUNCTURE STRENGTH 
STRENGTH 

#I  !!BUR& STRENGTH 

Refer to Specification Sectlon 02714P 
4 9 4.1 

REQUlSfnON #F99SCOO1441 

I 

04632 225 Ib, mln Y S 5  
D4533 90 lb. min ' t /P 5 
04833 120 Ib, mln 'ds 5 
D3786 450 psi, mln 'qzs 

2; . . 
8- 
~TR4WOLETRESlSTANCE i ' 

It.. 

. .  . '  , .... 
,, . . . 1 . .  . . .  

, . .. . . . . :  . . . .  .. . .  

. .  . . .  D4355 ' . . '  . 70%,min Yr 5 
/ 

I I I I 

TABLE GT-10 



- . .  

. .  . .. . .  



L/q/-. O f 7 3  C/O 6- 
Refer to Specification Section 02714P 

‘ TAEiiE GT:16 TECHNICAL INFORMATION FOR 16.0 02 GEOTUCnLE 
REQUISITION #F99SCOO1441 

/P W-O/ 
Date 

001073 Revised: 10/5/2001 NAME OF OFFEROR 

-- 

TABLE GT-1 ~.XIS 



/yy/-oflP-oq2 ., 
* TA&E G+7 TECHNICAL INFORMATION FOR 7.0 OZ GEOTEXTILE FILTER 

Refer to Specification Section 02714P 
4 9 4.1 

REQUISITION #F99SCOO1441 

SUBMIT THE FOLLOWING INFORMATION WITH THE PROPOSAL 

L 4 - 3 l - O  1 
Date 

001074 
NAME OF OFEROR Revised: 10/5/2001 

TABLE GT-7.xl~ 
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I &Young Rood 'Cmr. 5C 2965 1 b . (86d)96&0592 k e  (864) 879-4639 

4 9 411 TNS Advanced Technologies 
A Ycuown &Hpan/ 

9855 Gmrnvills Highnay Buildbg P S p o ~ n b q  SC 2930 I 
Pbon~: (864) 969-1006 (8001 867-5181 F e  (864) 9496222 

03/19/2002 
REF: TNS E070 

Flour Fernald, Inc. 

Dear SirNadam: 

This is to certifL that TNS E070 is a 100% polypropylene, nonwoven, needle-punched fabric. 
TNS E070 is resistant to degradation due to dtraviolet exposure and resists commonIy 
encountered soil chemicals, insects, mildew, and is non-biodegradable. Polypropylene is stabIe 
within a pH range of 2 to 13, TNS E070 conforms to the physical properties listed in the 
following table: 

FABRIC PROPERTY 

Weight 
Grab Tensile 
Trap Tear 
Puncture 
Mullen Burst 
A.O.S. 
Permittivity 
U.V. Resistance 

&ar&alO. @aaV,y 
Marshall 0. Gaddy 
Quality Control Manager 

ST rn THOD UNITS MAJU 

ASTM D 5261 
ASTM D 4632 
ASTM D 4533 
ASTM D 4833 

ASTM D 475 1 
ASTM D 4491 
ASTM D 4355 

ASTMD 3786 

odsy 
Ibs 
lbs 
lbs 
Psi 
mm 
l/sec 
% retained 

7.0 
180 
75 
75 
3 SO 
212 (ma) 
0.5 
70 

001086 
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03/19/2002 
REF: TNS ElOO 

Flour Fernald, Inc 

Dear SirMdarn: 

This is to c e m  that TNS ElOO is a 100% polypropylene, nonwoven, needle-punched fabric. 
TNS ElOO 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 El00 conforms to the physical propmies listed in the 
following table: 

FABRIC PROPERTY mam THOD M.A.RV 

weight ASTM D 5261 odsy 10.0 
Grab Tensile ASTM D 4632 Ibs 225 

Puncture ASTM D 4833 lbs 120 
Mullen Burst ASTM D 3786 psi 450 
U.V. Resistance ASTM D 4355 %retained 70 

0 Trap Tear ASTM D 4533 lbs 90 

Marshall 0. Gaddy 
Quality Control Manager 

. - - . _  The New Standard in Geotam'les 



Yourig Rood Grur, SC 29651 
P e  (864J 8794639 

4 9 44 TNS Advan ced Technologies 
J JVcuown &mpanF 

9855 CrcmvlUc Hlgbmy Building P Sprmnbuq, SC 29301 
Pbonr. (864) 949-1006 (800) 8674181 k 18641 94P6222 

0311 9/2002 
REF: TNS E160 

FIour Fernald, Inc. 

Dear SirMadam: 

This is to certify that TNS E160 is a 100% polypropylene, nonwoven, needle-punched Eabric. 
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: 

W R I C  PROPERTY TEST METHOD mm M.A.R.V 

Weight ASTM D 5261 odsy 16.0 
Grab Tensile ASTM D 4632 lbs 3 50 
Grab Elongation ASTM D 4632 YO 50 
Trap Tear ASTM D 4533 Ibs 120 
Puncture ASTM D 4833 Ibs. 180 
Mullen Burst ASTM D 3786 psi 700 
U.V. Resistance ASTM D 4355 YO 70 

=o* 9- 
Marshall 0. Gaddy 
Quality Control Manager 

001088 
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1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 0 28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
5 0 .  e 

E 070 

300083066 
300083067 
300063068 
300083069 
300083070 
30008307 1 
300083072 
300083073 
300083074 
300083075 
300083076 
300083077 
300083078 
300083079 
300083080 
300083081 
3oOO83082 
300083083 
300083084 
300083085 
3Ooo83086 
300083087 
300083088 
3O0083089 
300083090 
300083091 
3OOO83092 
300083093 
300083094 
300083095 
300083096 
300083097 
300083098 
3oO083099 
3OOO83100 
3oO083101 
3OOO83102 
3000831 03 
3000831 04 
3000831 05 
3000831 06 
3000831 07 
3000831 08 
3000831 09 
3000831 10 
3000831 11 
3000831 12 
3000831 13 
3000831 14 
300083115 

i 8 a "  

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

3000831 16 
3000831 17 
3000831 18 
3000831 19 
3000831 20 
300083121 
300083122 
300083123 
300083124 
3OO083125 
300083126 
3000831 27 
300083128 
300083129 
3000831 30 
3000831 31 
3000831 32 
3000831 33 
300083135 
300083137 
3000831 38 
3000831 39 
300083140 
300083141 
300083142 
300083143 
300083744 
300083145 
300083146 
3000831 47 
300083148 
300083149 
3000831 50 
300083151 
3000831 52 
300083153 
3000831 54 
300083155 
300083156 
300083157 
3000831 58 
3000831 59 
300083160 
3000831 61 
30OO83162 
300083163 
300083164 
300083165 
3OO083166 
300083167 

101 
102 
1 03 
104 
105 
106 
107 
108 
109 
110 
117 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
1 25 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
1 37 
138 
1 39 
140 
141 
1 42 
143 
144 

300083168 494.1  - 
300083169 i./ 

3000831 70 
3000831 71 
3000831 72 
3000831 73 
3000831 74 
3000831 75 
3000831 76 
3000831 77 
300083178 
3000831 79 
300083180 
300083181 
300083182 
300083183 
300083184 
3000831 85 
3000831 86 
300083187 
300083 1 88 
3OOO83189 
300083190 
3oO083191 
3000831 92 
3000831 93 
300083194 
30008319S 
3000831 96 
3000831 97 
3000831 98 
3000831 99 
300083200 
300083201 
300083202 
300083203 
300083204 
300083205 
300083206 
300083207 
300083208 
300083209 
30008321 0 
30008321 1 

001089 



1 200120839 51 200120890 101 200120942 151 300083259 201 300083310 
2 200120840 52 200120891 102 200120943 152 300083260 202 300083311 
3 200120841 53 200120892 103 200120944 153 300083261 203 300083312 
4 200120842 54 200120893 104 200120945 154 300083262 204 300083313 
5 200120843 55 200120894 205 200120946 155 300083263 205 300083314 
6 200120845 56 200120895 106 Mol20947 156 300083264 206 300083315 
7 200120846 57 200120896 107 200120948 157 300063265 207 300083316 
8 200120847 58 200120897 108 200120949 158 300083266 208 300083317 
9 200120848 59 200120898 109 200120950 159 300083267 209 300083318 
10 200120849 60 200120899 110 200120951 160 300083268 210 300083319 
11 2001208% 61 200120900 111 200120952 161 300083269 211 300083320 
12 200120851 62 200120901 112 200120953 162 300083270 212 300083321 
13 200120852 63 200120902 113 200120954 163 30083271 213 300083322 
14 200120853 64 200120903 114 200120955 164 300083272 214 300083323 
15 200120854 65 200120905 115 200120956 165 300083273 215 300083324 
16 200120855 66 200120906 116 200120957 166 300083274 216 300083325 
17 200120856 67 200120907 117 200120960 167 300083275 217 300083326 
18 200120857 68 200120908 118 200120961 168 300083276 218 300083327 
19 200120858 69 200120909 119 200120962 169 300083278 219 300083328 
20 200120859 70 200120910 120 200120963 170 300083279 220 300083329 
21 200120660 71 200120911 121 200120964 171 300083280 221 300083330 
22 200120861 72 200120912 122 200120965 172 300083281 222 300083331 
23 200120862 73 200120913 123 200120966 173 300083282 223 300083332 
24 200120863 74 200120914 124 200120967 174 300083283 224 300083333 
25 200120864 75 200120915 125 200120968 175 300083284 225 300083334 
26 200120865 76 200120916 126 200120969 176 300083285 226 300083335 
27 200120866 77 200120917 127 200120970 I77 300083286 227 300083336 
28 200120867 78 200120918 128 200120971 178 300083287 228 300083337 
29 200120868 79 200120919 129 2W120972 179 300083288 229 300083338 
30 200120869 80 200120920 130 200120973 180 300083289 230 300083339 
31 200120870 81 200120921 131 200120974 181 3oo083290 231 300083340 
32 200120871 82 200120922 132 200120975 182 300083291 232 300083341 
33 200120872 83 200120923 133 200120976 183 300083292 233 300083342 
34 200120873 84 200120924 134 200120977 184 300083293 234 300083343 
35 200120874 85 200120925 135 200120978 185 300083294 235 300083344 
36 200120875 86 200120926 136 200120980 186 300083295 236 300083345 
37 200120876 87 200120927 137 200120981 187 300083296 237 300083346 
38 200120877 66 200120928 138 200120982 188 300083297 
39 200120878 89 200120929 139 200120983 189 300083298 
40 200120879 90 200120930 140 200120984 190 300083299 
41 200120880 91 200120931 141 200120985 191 300083300 
42 200120881 92 200120933 142 200120986 192 300083301 
43 200120882 93 200120934 143 200120987 193 300083302 
44 200120883 94 200120935 144 200120988 194 300083303 
45 200120884 95 200120936 145 200120989 195 300083304 
46 200120885 96 200120937 146 200120990 196 300083305 
47 200120886 97 200120938 147 200120991 197 300083306 
48 200120887 98 200120939 148 300083256 198 300083307 
49 200120888 99 200120940 149 300083257 199 300083308 

200120889 100 200120941 150 300083258 200 300083309 a 001090 



& 160 

1 300083039 
2 300083040 

. 3 300083041 
4 300083042 
5 300083043 
6 300083044 
7 30Oo83045 
8 300083046 
9 300083047 
10 300083048 
11 300083049 
12 3oO083050 
13 303083057 
14 300083052 
15 300083053 
16 300083054 
17 300083055 

79 3oO083057 
20 300083058 
21 300083059 

i a  300083056 
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07/09/2002 
R H :  TNSE070 

E.S.P. Inc. ' 778 564 1818 p. 

9855 Gnrnvilb X i b v d y  Building F Spami b e  
P h r .  {&4) 969-1006 {W 867-3181 F a r  fS64J 

Flour Fernald, Inc. ! 

This is to  certifj, that RJS E070 is a 100% polypropylene, nonwoven, needle-punched fabric. 
TNS E070 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. T N S  E070 conforms to the physical properties listed in the 
following table: 

FABRIC PROPERTY' TEST ME?THOD m T S  M. A.R.Y 

Weight 
Grab Tensile 
Grab Elongation 
Trap Tear 
Puncture 
Mullen Burst 
A.O.S. 
h & t k i t y  
U.V. Resistance 

a 
ASTM D 5261 
ASTM D 4632 
ASTM D 4632 

Y A S T M  ID 4533 
ASTM I) 4833 
ASTMD 3786 

b A S T M  D 475 1 
k A S T M  D 4491 
b A S I M  D 43 5 5 

Marshall 0, Gaddy 
Quality Control Manager 

odsy 7.0 
Ib s '180 
% 50 
lbs ' 75 
Ib s - 75 
p Si 350 
mm ,212 (max) 
I/sec 0.5 
%retained 70 
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