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GEOTECHNICAL LABORATORY TEST RESULTS 
(CONTINUED) 
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ACCEPTABLE PERMEABILITY 
ZONES (APZs) 
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STOCKPILE 98-1 1 



STOCKPILE 98-11 

Average Corrected Standard = 116.8 @ 14.2 

Reported Tons = Not Available 

Composite Hydraulic Conductivity = Not Available' 

Wote: This stockpile was screened in 1998 prior to the implementation of the Test 
Pad Addendum Report. Therefore, previous test samples were not kept for 
modified prodors or composite hydraulic conductivity testing. However, a 
remolded hydraulic conductivity test was run on each individual sample and 
the material was held to the "old APZ" or 90% saturation line. Individual test 
results are contained in the Phase I1 Cell 2 final report. 

000064 
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STOCKPILE 98-13 

000065 



STOCKPILE 98-1 3 

Average Corrected Standard = 120.8 @ 13.1 

Average Corrected Modified = 129.6 @ 10.6 

Reported Tons = Not Available 

Estimated Total Yardage = 3000 from survey - 2400 in-place 

Cumulative Yardage = 45,059 

Composite Hydraulic Conductivity = Not Available* 

*Note: This stockpile was screened in 1998 prior to the implementation of the Test 
Pad Addendum Report. Therefore, previous test samples were not 
kept for a composite hydrualic conductivity sample. However, a 
re-molded hydraulic conductivity test was run on each individual sample. 



5 3 6 9  

STOCKPILE 02-4 



5 3 6 9  



STOCKPILE 02-5 
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STOCKPILE 02-7 
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STOCKPILE 02-10 
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STOCKPILE 02-12 
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GRANULAR DRAINAGE LAYER MATERIAL a 
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a NO. 78 STONE 
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e SUPPLIER'S CERTIFICATIONS 
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Martin Marietta Aggregates * MidAmerica Wvision & Southwest Ohlo District . 
4770 Duke Drive, Suite 200 . 
Mason, OH 45040 
Telephone (513) 701-1140 
FaX (513) 701-1149 

November 7,2002 

Mr. Chuck Van ArsdaIe 

P.O. Box 538704 
Cincinnati, Ohio 45253-8704 

MS-64 

I 
-. 

Project Reference: FImr F d d ,  Cover Drainage Material 0 
Dear chuck 

We herewith &fy that the No. 78 Limestone produced at our Lynchburg, Ohio facility for the 
above referenced project conforms to Attachment 1, Page N0.6, section “A Cover I)rainage 
Maierial ReqUiremen;t’’ and that section 3. Sub-’’ requirements have been met The 
atbchedBowser Morner, Inc. report indicates compliance with the specifications. SpecScally, 
the makrial was tested haccordance with MTM C136, ASTMD2434, ASTMD2487, and 

M43. A iirty pound 

3642 
$4 Verytnrty yours, 
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Martin Marietta Aggregates 

MidAmerica Dhkion 8 Southwest Ohio District 
4770 Duke Drive, Suite 200 
Mason. OH 45040 
Telephone (513) 701-1140 
F ~ x  (513) 701-1149 

April 24,2003 

Mr. Chuck Van Arsdde 

P.O. Box 538704 
Cincinnati, Ohio 45253-8704 

MS-64 

Project Reference: Fluor Fernald, Granular Drainage Material (Modified #78) a 
Dear Chuck: 

We herewith certify that the NO. 78 Limestone produced at our Lynchburg, Ohio facility for the 
above referenced project conforms to the Solicitation/Contract/Order, Attachment I ,  Page N0.6, 
section “3.0 MATERIAL SPECIFICATION” and that section “2.0 SUBMITALS” requirements 
have been met. The attached Bower  Morner, Inc. report indicates compliance with the 
specifications. Specifically, the material was tested in accordance with ASTM C136, ASTM 
D2434, ASTM D2487, and ASTM D3042. A fifty pound sample of the material will be delivered 
to your site in the next few days. 

Very truly yours, 

MARTIN MARIETTA AGGREGATES 
!¶ A-Conforms to he Subcontract Requirements I 1 B-Minor Comment - Incorporate and Resubmit 
I )  C- vis d d esubmit 
3 i g : B  I i!! L Date: 5 I 8 03 

Technical Projects Coordinator 

000098 
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@ . Delivery Addres 

Report To: 

'Report On: 

on Octr 
-. laboratory anal 
md in ticwrdar 

0 

Results 

Should 
(937) 236-8805 

SDW' Wcmb 
. 01 1335 0 1-Client 

l-File 
/-Jim Martin 

5 3 6 9  
BOW§ER-MORNER, lNCm 

4518 Taylorsville Road. Dayton, Ohio 45424 Mailing Address: P. 0. Box 51 * Dayton, Ohio 45401 

MHTO/?SO 17025 Accredited 

LABORATORY REPORT 

:artin Marietta Aggregates 
ttn: Mr. SamFeitner 
17 River Road 
Lirfield, Ohio 45014 

Date October 24,2002 
Report No. 01 1335 
W.O. No. 126786 
No. of Pages: 6 

iboratory Analysis of One Crushed Limestone Sample 
ynchburg, Ohio Quarry (46359) - Femald Project 

ler 15,2002, one sample of No, 78 crushed limestone was submitted for selected 
is for the above referenced project. The samplc was tested as specified by the client 
e wit5 tkic following procedures. 

STh4 C 117, 

3TM C 136, 
STM C 295, 

3TM D 2434, "Test Method for Permeability of Granular Soil (Constant Head)". 

3TM D 2487, I 'Clas~cation of Soils for Engineering Purposes". 
3TM D 3042, "Insoluble Rcside in Carbonate AFgregate". (Modified to pH 4) 

"Materials Finer than 75-um (No. 200) Sieve in Mineral Aggregates by 

"Sieve Analysis ofFine and Come Aggregates". 
"Petrographic Examination of Aggregates for Concrete". (Basic Visual 
Examination) 

Washing". 

'e summarized in Tables I and detailed on the attached data sheets. 

u'have any questions or if we may be of M e r  service, please contact me at 
xtension 329. 

Respectfully submitted, 

BOWSER-MOWR, INC. 
1 



W.O. No. 126756 
Report No. 01 1335 
October 24,2002 

Sieve Size 
19.0 mm (3/4") 
12.5 mm (K!") 
9.5 mm (3/8") 

4.75 rum (#I) 

Martin Marietta Aggregates 
Lynchburg, Ohio Quarry (#463 59) 

. Femald Project 

Percent Passing 
No. 78 

Crushed Limestone 
100 
91 
60 

11 
2 

5 3 6 9  

~ 

TABLE I 
Summary of Results 

JSCS Classification: GP' 
:oal& Lignite, %: 

;of€ Pieces, %: 

1.075 mm (No. 200) Deckt  % I 1.1 I 

0.0 

0.1 

lhale & Shaly, %: 

kid Solubility @I pH 4: 
'ermeability, cdsec: _. . 

0.6 
. 0.1 

19.5 
~~ - ~~~~ ~~ 

er ASTM D 2487, Table 1 : GP = Poorly graded gravel 



__. _. . __ -. .--r... . . -- .  --- --- ---- 
. . . .. . . . -. - .---. .- . . . . _ .  . . ._ . . .. . - . . . . .  .. - - 

. 

. .  . 

i 

f coal & soft Shale & 
Pieces shalv- Size Fraction Liepi te i .  

19.0 &to 12.5 mm (3/411 to 1/27 0.0 . 0.0 0.4 
-:5 @to 9.5 mm (In" to 3/8") 0.0 0.2 1.1 

9.5 r$m to 4.75 - mpl (3/8" to #) . 0.0 0.0 0.5 i 

I 

i 

k 

W.O. No. 126754 
Report No. 01 1345 
October 24,2002 
Page 3 

I '  
ii 

1.) No. 78 Cr shed Limcstone 

a Coal & soft 
Size Fraction Lienite Pieces 

19.0 4 to 12.5 mm (314" to rnll) 0.0 0.0 
12.5 rn+ to 9.5 mm (Intt to 3/8") 0.0 0.1 
9.5 mrtp to 4.75 mm (318" to #4) 0.0 0.0 

1 Total 0.0 0.1 
b 

G.) Sieje Analysis and Decant (ASTM C 136, C 117) 
!I 
5 
5 

Shale & 
Shaly 
0.0 
0.3 
0.3 
0.6 

5369 

B.) Via$al Deleterious Examination. No other categories were o bsewed visually. 
Per entages as percent of size fraction, un-weighted for gradation. (ASTM C 295) t B 

i. I I 1 

00010% 



W.O:No. 1267f 
Report No. 01 1: 

Project Specifications 
% Max. --.-. 

October 54,200: 
@ Page4 

Solubility, %: 
hbie Residue, %: 

D.) Ac 

0.1 5.0 
99.9 I- 

Acic L 
E.) Co 

-. ‘b 
Aver 

5 

btant IIead Permeability (ASTM D 2434) 

5 3 6 9  

I I I Project Specifications I 

000103 
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t .--. MATERIAL DESCRIPTION 
No. 75 Crushed Lbestone 

1 

f GRAIN SIZE DISTRIBUTfON REPORT 53 1 

AASHTO USCS 
GP 

1 O( 

91 

8( 

7( 

5 6( 
c 

’ 5( 
i 
! 
! a  

3c 

20 

10 

0 

1 
GRAIN SIZE DISTRIBUTION REPORT 

B~WSER-MQRNER, INC. 

1 5  I 

LL [PL O85 D60 k 0  D30 D l  5 D10 CC CU 
12.0, 9.52 8.57 6.70 5.19 4.58 1.03 2.08 

I 

000104 

Martin Marietta Agepgates 
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CONSTANT HEAD PERMEABILITY TEST . ASTM D 2434, Permeability of Granular Soils (Constant Head) 

1 

2 

REMOLDED 

I 
t 

. Martin Marietta Aggregate Client: I '  1 

Fernald Project 

126786 
October 23,2002 

Project: 

Date: 

SPECIMEP 

Dimension, 
Heigt 
Diam 

Sample Wt 

Hydroscopic 

Dry Unit Wc 

Permeabili 

I 

I 

I 

i 
I 
j 
i 
j 

DATA: 

nches 

ter: 

gm: 

Moisture Content, % 

ght, pcf: 

~ ( k ) ,  cmlsec: 

6.2 
6.0 

4420.1 

0.19 

95.87 

19.5 
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ON-SITE DISPOSAL FACILITY 
PHASE V 

Martin Marietta Aggregates 
4770 Duke Drive, Suite 200 

Mason, OH 45040 

Submittal No. 201 05-PHV-02710-002 
Revision 0, 4/29/2003 

Document No. PHV-027 10-002A 
Revision 0 

Title/DescriDtion: 50-lb representative sample of granular drainage material (#78 stone) for 
Cell 6 activities (Delivered to GeoSyntec Consultants) 

~ A-Conforms to the Subcontract Requiremenis 
] EMinor Comment - Incorporate and Resubmit 

Sig: Date: 5 !@I 03 



' A p r  2 4  03 03:4Op P e t e r s b u r g  

'APR. 24. 2003 9:57AM BOWSER MORNER 

859 586 1233 P -  3 

NO. 4338 P. 2 

5 3 6 9  
Delivery Address: 451% Tsylorsvil2c Road - Dayton, Ohio 45424 Mailing Address: P. 0. Box 51 Dayon, Ohio 45401 

AASHTOASO 17025 Accredited 

LABOMTORY REPORT 
0 

Report To: Martin Marietta Aggregates 
Attn: Mr. Jim M d n  
3503 Belleview Road 
Petersburg. Kentucky 41080 

Date: April 24,2003 
Report No.: 012014 
W.O. No.: 128091 
No. of Pages: 2 

Report On: Laboratory Analysis of One No. 78 Crushed Limestone Sample 
Lynchburg, Ohio Quarry 

On April 17,2003, the client submitted one crushed limestone sample for selected laboratory 
analysis from the Lynchburg, Ohio plant 

procedures: 
Testing was performed as specified by the client and in accordance with the following 

ASTM C 136, "Sieve Adysis of Fine and Coarse Aggregates". 

ASTM D 2434, "Permeability of Gtanular Soils (Constant Head)". 

ASTM D 2487, "Standard Classification of Soils for Engineering Purposes (Unified 
Soil Classification System)". 

ASTM D 3042, "Insoluble Residue in Carbonate Aggregate". (modified to a pH of 4) 

Laboratory results are detailed on thc attacbed data sheet. 

Should you have any questions, or if we may be of further service, please contact me at 
(937) 236-8805, extension 329. 

Respectfully submitted, 
BOWSER-MOWER, MC. 

SDWjWcmb 
012014 
1 -Client 
1 -File 
1 -Sam Felmer 

Scott D. Ruhkamp, Manager 
Construction Materials and 
Geotechnical Laboratories 



- Rpr 2 4  03  03:41p Petersburg 

. "APR. 24. 2003 9:58AlrI B O W E R  MORNER 
W. 0. No. 12809 I 
Report No. 0 120 I 4 

1.975 x 10" crnisec 

April 24,2003 
Page 2 

Projczt Specification, cm/sec 
I X IO-' Min. 

1.) No. 78 Crushed Limestone 

A. Decant and Gradation (ASTM C 117, C 136) 

859 586 1233 P -  4 .- - 
HO. 4338 P. 5- 

- 5 3 6 9  

8. insoluble Residue (ASTM D 3042), p H  o t  4 

Percent Loss [ Projcct Specification, YO: 
0.0 I 5.0 Max. 

C- Hydraulic Conductivity (ASTM D 2434) 
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CONFORMANCE TEST RESULTS 



GEOSYNTEC CONSULTANTS FLUOR F E ~ A - J - D  
\. Jl 5 3 6 9  I 

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

(grC-1 

/ \  1 
@ARTICLE SIZE ANALYSIS MECHANICAL SIEVE METHOD (ASTM CIS ) 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
I 

~ 

flNE U?AIN . .  SANO 

115 65 

LOCATION: FERNALD, OHIO 

DESCRIPTION: 

MATERIAL TYPE: O N C  + SAMPLE NO.: 78 G f l a - 1  

SOIL SAMPLE SIZE 

PROJECT NQ.-TASK NO.: 041 
DATE: 30 day&d- month a, p a r  

5 f i b r n f l G C  SAhph- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TARE NO. 

WT. OF DRY SAMPLE PLUS TARE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (9r-s) 

WT. (x TARE (grams) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

D(AblElER 
(mm) 

3~,.fo 6 6. . . . . . . . . . . . . . .  
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.. I i 
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SINER = 100 - 1% RETAINED 

/ B  d ...................... 

.S? 70. ..I&. 

. . . .  
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CONSTANT HEAD PERMEABILITY TEST 
ASTM D 2434 - I -  5 3 6 8  

SAMPLE LD GM-03-1 
033-3486 SAMPLE TYPE 

SAMPLE DEPTH 

PROJECT TITLE 
PROJECT NUMBER 
REMARKS 

SAMPLE LENG'IX (in): 
SAMPLE DIAh4EER (in): 
'SAMPLE AREA (in2): 

SAMPLE AREA (&): 
SAMPLE VOLUME (ill?: 
SAMPLE VOLUME (ft?: 

28.27 
182.41 
279.92 
0.162 

WET DENSITY IN @f): 

DRY DENSITY IN @cO: 

TIMEIN VOLUME TEMP. Q 
SECONDS (IIII) "C ( m v S 4  

1. 47.75 
2. 48.09 
3. 48.47 
4. 48.79 

5650 21.5 118.32 
5650 . 21.5 117.49 * 
5650 21.0 116.57 * 
5650 21.0 115.80 * 

INITIAL MOISTURE CONTENT 
WET SAMPLE & TARE (g): 
DRY SAMPLE & TARE 0: 
WEIGHT OF TARE 0: 
WEIGHT OF WATER (g): 
DRY SAMPLE WEIGHT (g): 
MOLSTURE CONTENT (%I: 

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

116.62 

0.974 

AVERAGE Q VALUE ( d s e c ) :  

AVERAGE TEMP ec>: 
TEMpERATlTRE CORRECTION: 
HEAD OF WATER (in): 
HYDRAULIC GRADLENT (i): 0.33 

TECH TJ/DW 
DATE 4/30/2003 

I 

Golder Associates Inc. 



d!=- - - -  5 3 6  9 -- GEOSYNTEC CONSULTANTS FLUOR 

-- 

flNE GRAIN APPROXIMATE MINIMUM WT. 'OF SAMPLE (PASSING NO. i o  SIEVE) . . .  
SAND . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
115 65 

f SOIL SAMPLE SIZE 7 

\ 
f EFORE WASH 

Lc 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . .  TARE NO. 

w. ( S r m s )  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . .  "I/ .;; 

. . . . . .  !. 2.. . 

6, AFTER WASH \ 
L : & 3  . . . . . .  x. . .  ~~ ,.*..; . . . . . . . . .  

,4.q 

. . . . . . .  

. . . . . . . . . . . .  ?--: 6 6. 
. . . . . . . . . . . . . . . . . . .  I 39.570 

(grams) w-r. OF TARE 
. . . . . . . . . . . . . . . . . . . . . . . . .  ...................... 
\.Wl, OF DRY SAMPLE ( g m s )  

f " I  2soo 

9-. P? 
m-5 3. 0 r g  IS.  i 1 

. . . .  I . .  . . .  , .. . .  . I .  ................... 
I cj,o.o . . . . . . . .  ?I? ........I.. . . . . . . . . . . . . . . . .  

. . .  .>-o 
. : L . -  %.4 . . . . .  .I . . . . . . . .  9 . . . . . . . . . .  

9 

. . . .  . $. 4 . . .  ..I. . . . . .  .I 2:. 3. . 

IF 
.. .Y.. . . . .  .I.. . . . . .  r, %. . .  

. . . . .  ?8. . . . . . . . . . . . . . . .  .2;.3.6.. . .  

. . . . .  b. . . . . . . . . . . . . . .  .1:. lo. . . . . .  
8 

Y B bo . . . . . .  . . . . .  .30. . . . . . . . . . . . . . . .  :_. 

. . . .  &so. . . . . . . . . . . . .  (9 .-.3*. . .  

. . . . . . . . . . . . . . . . . . . . .  %7B t?.!.!.T-.. . . .  

. . .  P o  ..a?. . . . . . . . . . . . .  .@. 0 3  . . . . . . . . . . .  5- 

. . . . . .  . G w . .  . . . . . . . . . . . . . . . . . . . . .  

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ( 

@ .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  j 
I . . . . . . . . . . . . . . . . . .  

. . . . . . . . .  

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

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

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

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

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

\ I I I I 1 
ZFINER = 100 - 1 X RETAINED I /2/ 

o~~~~~~~ OXSULTANIS FRE NO. 2-144~~s aJEO<ED B t  SHEET NO. -N- 
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CONSTANT HEAD PERMEABILITY TEST 
ASTM D 2434 - MODIFIED 

SAMPLE ID GM-03-2 
033-3486 SAMPLE TYPE 

SAMPLE DEPTH 

PROJECT TITLE 
PROJECT IWMl3ER 
REMARKS 

I 

TIMEIN VOLUME TEMP. Q 
SECONDS (ml) "C ( d s e c )  

INITIAL UNIT WEIGHT DETERMINATION 

1. 56.47 
2. 56.94 
3. 56.91 
4. 57.17 

SAMPLE LENGTH (in): 
SAMPLE DIAMETER (in): 
SAMPLE AREA ( is) :  
SAMPLE AREA (d): 
SAMPLE VOLUME (in?: 
SAMPLE VOLUME (ft?: 

12.57 
8 1.07 
150.80 
0.087 

WET DENSITY IN (pet): 
DRY DENSITY IN @f): 

5650 20.0 100.05 
5650 20.0 99.23 * 
5650 20.0 99.28 * 
5650 20.0 98.83 * 

INITIAL MOISTITRE CONTENT 
WET SAMPLE & TARE (g): 
DRY SAMPLE & TARE (g): 
WEIGHT OF TARE (g): 
WEIGHT OF WATER e>: 
DRY SAMPLE WEIGHT 0: 
MOISTURE CONTENT (%): 

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

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

= 2.6E+00 d s e c  K VALUE CORRECTU) FOR So DEGREES C 

NOTE: ASTM modified due to the large particles size 
Due to the limitation of our laboratory equipment the permeability may be faster. TECH GH 

DATE 5/21/2003 

REVIEW /&,A, 

oGol16 CHECK 

Golder Associates lnc. 



LOCAnON: FERNALD, OHIO PROJECT N d m  TASK NO.:+ v.1 

SAND 

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

flNE GRAIN 

I 

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

I SIEVE ANALYSlS QA IO:@ 

. . . . . .  &j.;[. . .  

. . . . . . .  I . . . .  ~ . . .  

. . . . . . .  ?4Y p-- 
. . . . . .  .4.. . . . . . .  

. . . . .  LL.8.. . . . . . .  

. . . . .  6t/. . . . . . . .  

. . . . . .  '4"' .! .z 

. . . . . . .  

. . . .  ~ . .  % . 4 -  . . . . . . .  

. . . . .  30. . . . . . .  

. . . . .  . . . . . .  I . . . . . . . . . . . . . . . . . .  &,OB 
. . . . . .  J?.O. . 
. . . . . . .  . 6 . w . .  . 

. . . . . . . . . . . . . . . . .  
2x00 

. . . . . . . . . . . . . . . . .  17.06 
. . . .  . . I  3:. $.e. 

y *TO 
. . . . . .  ?!%-.. 
. . . . .  .2. .3..6.. 
. . . . .  .I _'_/&. . . . .  

. . . .  P .-.P.. . . .  

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

c 

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

' S  
~ 9 . 6 0  . . . . . . . . . . . . . . . .  

. ..@.!.!.T.. . . .  

. . .  l?@.~.  . . .  

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

. . . . . . . . . . .  

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

. . . . . . . . .  

. . . . . . . . . . . . .  1 . . . . . . . . . . . . .  
L 

VINER = 100 - 1 X RETAINED 

. . . . . .  n.. . . . .  

. . . . . .  

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

. . . . .  P:::::::  

. . .  2.5.3.3.. . 
I I 2 >-e Q 
2-q 3 3 . 2 .  
25- 3 7. a- 

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

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

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

2s5-3 .  J- 
2 S T L . 2  

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

I -SL I .  7 . . . . . . . . . . . . . . . . .  

. 2.." 2.9. . . .  

. . . . . . .  

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

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

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

X RnAlNED 

.... H. . . . .  . I  
. . . .  P. . . . . . . .  

. . .  r . d .  . . . . . .  

. . . . .  9 s.v. "( . . .  

9 ' 8 s  ci 
. . . . .  7.7.. y..  

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

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

. . . .  4'7.6 .~ . ~ , '  .>. .. 

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

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

. . . . . .  9 7.4 

. . . . . .  q."i.r.. . .  

. . . . . .  9 ?*. 3.. 

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

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

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

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

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

Z flNER 

. . . .  .& 0.. . . . .  
. . . . .  r. (9 .e. . . . . .  

..... /.e@.. . . . .  

. . . .  t. .Q d. . . . .  

..... 4 . f . 9 -  . . 

. . . .  .$. b . :. 'I . . . . .  

. . . . . . .  x...?. . 

. . . . . . .  I:. .6 
. . . . . .  I . . .  .I.. . . .  

. . . . . .  !.a. P. 
. . . . .  F:. f . . . . .  

. . . . .  P*. 4 

. . . . .  f: .% 1 I I 

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

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

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

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

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

PROJECT 
sPEancmms 

/ Q  0 . . . . . . . . . . . . . . . .  

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

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

/ B  . . . . . . . . . . . . . . . . .  

F. 70. . .I-. 
w. +. . .?. 5.. 
.r .%. .3  .T. 
9. .  .h .I b . . . .  

e r+. 5:. . . .  

. . .  .$. . . . . . .  

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

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

. .  ?To. 

. . . . . .  

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

. . . . . . . . . . .  

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

Q..o1g2..  . . .  

/2 

c 
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CONSTANT HEAD PERMEABILITY TEST 
ASTM D 2434 - MODIFIED 

DATE 5/27/2003 
CHECK ""R 

5 3 6 9  

= 2.2E+OO cmlsec K V.-UUE CORRECTED FOR 10 DEGREES c 

GEOSYNTEUFLUOR FERNUDGA 
SAMPLE TYPE 

SAMPLE DEPTH 

?ROJECT TITLE 
JROJECI' NUMBER 
EMARKS 

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

1. 41.53 
2. 41.16 
3. 41.53 
4. 41.41 

INlTIAL UNIT WEIGHT DETERMINATION 

11954.0 

WET SAMPLE WEIGHT 0: 

SAMPLE LENGTH (in): 
SAMPLE DIAMETER (in): 
SAMPLE AREA (iIl2): 

SAMPLE AREA (ax?): 182.41 
SAMPLE VOLUME (i?: 282.74 

WET DENSITY IN @cO: 
SAMPLE VOLUME (n?: 0.164 

DRY DENSITY IN @f): 101.1 

5650 21.5 136.05 
5650 21.5 137.27 * 
5650 21.5 136.05 * 
5650 21.5 136.44 * 

INlTIAL MOISTURE CONTENT 
WET SAMPLE &TARE 0: 
DRY SAMPLE & TARE e): 
WEIGHT OF TARE! (g): 
WEIGHT OF WATER @: 
DRY SAMPLE WEIGHT 0: 
MOISTURE CONTENT (%): 

mAL DIMENSIONS 
SAIvfPLE LENGTH (in): 
SAMPLE DIAMETER (in): 

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

136.59 
21.5 

0.965 

Golder Associates lnc. 



LOCATION: FERNALD, OHIO PROJECT NOG- TASK NO.:o '1. / 
DESCRIPTION: DATE: 69 day@+ rnont 

0 - 4  SAMPLE NO.: C m n 3  c 

f SOIL SAMPLE SIZE 7 
MATERIAL TYPE: - I 

- 
SAND nNE GRAIN APPROXIMATE MINIMUM W. Of SAMPLE 

(PASSING NO. 10 SIEVE) 

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

WT. OF TARE 

. . . . . . . . .  

. . . . . . . . .  

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

L 115 

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i. I 

65 

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

1 

ZFINER = 100 - I Z  RETAINED 

. . . . . .  %.*. . IL/. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4  

. . . . . .  7 $ . 4 .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . .  $8. .? .3-r . . . . . .  ..I. :'. . . . . . . . . . . .  *. To. .?. . .  

. . . . .  76t. g.. . . . . . . . .  1.. .g-. . . . . . . .  ,$. . . . . . . . . .  

3 
d 

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

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

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Q.OQ.12Q . . .  
I I 
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5 3 6 9  CONSTANT HEAD PERMEABILITY TEST 
ASTM D 2434 - MODIFIED 

GEOSYNTEUFLUOR FERNALD/GA 
033-3486 SAMPLETYPE 4 SAMPLE DEPTH 

PROJECT TITLE 
PROJECT NUMBER 
REMARKS 

I 

TIMEIN VOLUME TEMP. Q 
SECONDS (ml) OC ( d s e c )  

INlTUL UNlT WEIGHT DETERMINATION 

1.  59.09 
2. 59.37 
3. 59.85 
4. 59.75 

Due to the limitation of our laboratary equipment the permeability may be faster. TECH 
DATE 

CHECK 

5650 21.5 95.62 
5650 21.5 95.17 * 
5650 21.5 94.40 * 
5650 21.5 94.56 * 

GH 
5/27/2003 

INlTIALMOKTURECONTENT 
WETSAM€'LE&TARE(g): 
DRY SAMPLE & TARE 0: 
WEIGHT OF TARE (g): 
WEIGHT OF WATW (g): 
DRY SAMPLE WEIGHT (g): 
MOISTURE CONTENT (%): 

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

AVERAGE Q VALUE (dsec ) :  
AVERAGE TEMP CC): 
TEMPERATURE CORRECTION: 
HEAD OF WATER (in): 

94.71 

0.965 

HYDRAULIC GRADIENT (i): 0.48 

Golder Associates Inc. 



f 7 

I . . . . .  .fl. . . . . .  

. . . . . .  fe.. . . .  

. . . . . .  P. 

L PARTICLE SIZE ANALYSIS MECHANICAL S 

. . . . .  /Izr. . . . . . .  

. . . .  ./.$a. 3.. . .  

. . . . . . . . .  ‘1 ’1:. .3.. 

PROJECT: ON-SITE DISPOSAL FACILITY (OS0 I 

9. si*. .Y . . 
. . . . . .  ? 9- . 7 . . 
. . . . .  7.8, t .  8‘. . .  

. . . . . .  4.8 7 . 7  

? 41.0 . . ’  

.P.4:. 1.. _ .  

‘EVE METHOD ( A n M  C 136 ) - 

SOIL SAMPLE SIZE -1 
APPROXIMATE MINIMUM WT. ‘Of SAMPLE 
(PASSING NO. 10 SIEVE) 

SAND 

115 
. . . . . . . . .  . . . . . . . . . .  1 flNE GRAIN 

1 SIEVE ANALYSIS QA ID: 

1 . .  . . .  +p.;,. . .  

. . . . . . .  I . . . .  ~ . . .  

. . . . . . .  ?4 
... . . . .  6.4::: 

%. 4. . . .  

. . . . . .  Y.. . . . . . .  

. . . . . .  !.z ’4”’ 

.. ’ .i+. ’ 

. . . . .  tL.8. . . . . . . .  

. . . .  ct/. . . . . . . .  

. . . .  u30. . . . . . .  

. . .  /L!.oa . . . . . .  

. . . . .  p3?.9.. . . .  

. . . . . .  .PA v . . .  

. . . .  . . . . . .  

. . . . . . . . . . .  

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

. . . . . . . . . . . . . .  B - 
ZFINER = 100 - 

DIAMETER 
(mm) 

. . . . . . .  ?-e: I? 6. 
3 9. ro  . . . . . . . . . . . . . . . . .  
~ X O O  . . . . . . . . . . . . . . . . .  
1q.o-0 

. . . . . .  1.2:. c- .  . 
7.5-0 

. . . . . .  Y ! W . .  

. . . . .  .2;.3.6.. . .  

. . . .  ./ :.l.6. . . . . .  

. . . .  8 .-.30. 

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

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

8 

L9.W . . . . . . . . . . .  

...e. !.IT . . . . .  

. . .  a,o?.7. . .  

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

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

. . . . . . . . . . . . . . . . .  1 
. . . . . . . . . . . . . .  

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

........... 

. . . . . .  .~ . . .  

. . . .  2+. .?! 6 
. .  w v * . 7 . .  . 

.?.? ?r*. 3.. 

. Z>:6.! *.Y. . . .  
. . . . . . . . .  2 j- ‘fo,.g., 
. .  2.? .> z<3 . . 
.?%.Y. . .  

. .  2. ?- w,. 6 .  . 

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

X p t 8 . 8  . . . . . . . . . . . . . . . .  

Z c b q -  y . . . . . . . . . . . . . . . .  

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

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

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

. . . .  

X RETAINED 

Z RETAINED 

. . .  

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

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

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

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

X flNER 

. . . . .  b yj5 . . . . .  

. . . .  . lP/. . . . . .  

. ... /.f/. . . . .  

. . . . .  [ff 

... .  8..9.*. 9:: : : 

... 55.3.. 

. . . . . .  Y d  ‘.’ . 0. . . .  

. . . . . .  I. :. . 0. . .  
. . .  .1. :. L.. 

. . . .  ..I . ?  . .I 
. . . . . .  1.1. @:I: 

* 9  
. . . . . . . . . . . . . . . . .  . d  
. . . . . . . . . . . . . .  

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

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

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

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

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

PROJECT 
sEanunms 
1 0  0 . . . . . . . . . . . . . . . .  

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

. . . . . . . . . . . . . . . .  5 
/@ d . . . . . . . . . . . . . . . . .  

e. 70. . ./@. 

w. P.. .?. 5.. 
.we. 3 . T .  
9. .  .h .I 4 . .  . 

e .Te.. ST... . 

. . . .  . . . . . . .  

. .  

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

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

. . . . . . . . .  

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

? @ e . 3 . .  . . .  
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CONSTANT HEAD PERMEABILITY TEST 
ASTM D 2434 - MODIFIED 5 3 6 9  

WETSAMPLEWEIGHT(g): 

SAMPLE LENGTH (i): 
SAMPLE DIMEIER (in): 
SAMPLE AREA (*: 
SAMPLE AREA (ar2): 
SAMPLE VOLUME (i?: 
SAMPLE VOLUME (ft?: 
WETDENSITYIN@cf): 
DRY DENSTY IN (pcf): 

I 
GEOSYNTECYFIUOR FERNALDIGA 

SAMPLE TYPE 
SAMPLE DEPTH 

PROJECT TITLE 
PROJECT NUMBER 
REMARKS 

TrMEIN VOLUME TEMP. Q 
SECONDS (ml) "C (rnJfsec) 

1. 43.41 5650 21.0 130.15 
2. 43.84 5650 21.0 128.88 * 
3. 43.81 5650 21.0 128.97 * 
4. 43.56 5650 21.0 129.71 * 

INlTJAL UNlT WEIGHT DETERMINATION INlTIALMOISTURECONTENT 
b i 

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

28.27 
182.41 
282.74 

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

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

129.18 

0.976 

AVERAGE Q VALUE (dsec) :  
AVERAGE TEMP ec>: 
"EMPERA"RE CORRECTION: 
HEAD OF WATER (in): 
HYDRAULIC GRADIENT (i): 0.33 

= 2.1E+00 anlsec K VALUE CORREC~ED FOR 20 DEGREES c 

NOTE: ASTM modified due to the laqe particles size 

Golder Associates Inc. 
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LOCATION: FERNALD, OHIO 

DESCRIPTION: 
PROJECT NO@ J3 '' TA% NO.: d ?./ 
DATE: I? d a y N 4 -  month -5 yeor 

MATERIAL TYPE: 0 - 4  SAMPLE NO.: ~m 0 3 - 6  

APPROXJMATE MINIMUM WT. 'OF SAMPE 
(PASSING NO. 10 SIEVE) 

WT. OF TARE 

SIEVE ANALYSIS 

. . . . . . .  p 

: I: I: I: sa: . . . . . .  

. . . .  3 2.3,.s . 

. . .  ! .P.?.!:F.. 
3 a 3 4 . 3  
3 3  9 4 .  

. . .  3 ~ . ? 3 : . E . .  

. . . . . . . . . . . . . . . .  . s w . p  
W 6 f . T  

. . . . . . .  F. . . . . . . .  . . . . .  

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

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

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

3 Y 3'I.J 
TV8tq  
9f 8 / .  v 

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

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

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

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

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

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

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

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

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

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

WINER = 100 - Z X  RETAINED 

. . . . . . .  

QA ID: 

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

. . . . . . .  . . . . . .  I . .  F.0. . . . . .  

. . . . . . .  . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  P . .  . . I . .  D o  + 

. . . . . .  f . . . . . . . .  :... . . . . . . . . . . . . . . . . . . .  
!. L . .  . . . . . . . . . . . .  .w .9 ... ..9... F?* . . . . . . . . . . .  /a 

. . . . . . . . .  6!.7 . . . . . . . . . . . . .  b.3.d ..... ?Q?+ . . .  ?.5. . .  

. . . .  8 s .  3 . .  . . . . . . . . .  l Y I .  .+.. .. . .  .r.Te.. 7 . r  

. . . . .  9s .Q. . . . . . . .  ! y .  . . . .  .&..k? .I 4 .  . .  

. . . . .  4 7?.3.. . . . . . .  

. . . .  .qyf . r . . . . . . . . .  .2 .r . . . . . . . . . . . .  ./'. . . . . . . .  

4 .?I. ?. . . . . . . . . .  .% !. 3. . . . . . . . . . . . . . . . . . . . . . .  

. . . . .  4.& .o . . . . . .  a, .@ . . . . . . .  0. To. . ZLa. . 

. 0. Q /@ 0 

'P.. . .  .a.Pb. ST.. . .  

q 7). 8. . . . . . .  X ! . 2  . . . . . . . . . . . . . . . . . . . . . .  Jf . . . . .  . 
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CONSTANT HEAD PERMEABILITY TEST 
ASTM D 2434 - MODIFIED 5 3 6 9  

1 
SAMPLE ID GM-03-6 

033-3486 SAMPLETYPE 
SAMPLE DEPTH 

'ROJECT TITLE 
'ROJECT NUMBER 
ZEMARKS 

SAMPLE LENGTH (in): 
SAMPLE DIAMETER (in): 
SAMPLE AREA (in?: 
SAMPLE AREA (d): 
SAMPLE VOLUME (in?: 
SAMPLE VOLUME (f?): 
WET DENSITY IN (pcf): 
DRY DENSITY IN @cO: 

1. 57.66 
2. 57.90 
3. 57.84 
4. 57.47 

Due to the limitation of our laboratory equipment the pemeability m y  be faster. TECH 
DATE 

CHECK 
REVIEW 

000128 

INlTIAL UNIT WEIGHT DETERMINATION 

GH 
5/27/2003 

PARATUS & WETSAMPLE (g): 
WEIGHT 0: 

7519.0 
3673.0 

5650 20.0 97.99 
5650 20.0 97.58 * 
5650 20.0 97.68 * 
5650 20.0 98.31 * 

INlTIALMOISTURECONTENT 
WET SAMPLE & TARE 0: 
DRY SAMPLE & TARE 0: 
W G H T  OF TARE (g): 
W G H T  OF WATER (g): 
DRY SAMPLE WEIGHT (g): 
MOLSrURE CONTENT (a): 

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

AVERACE Q VALUE (dsec): 97.86 
AVERAGE TEMP 0: 
TEMpERATllRE CORRECTION: 
HEAD OF WATER (in): 
HYDRAWC GRADIENT (i): 0.48 

= 2.5E+OO d s e c  K VALUE CORRECTED FOR 4 D E G W S  C 

Golder Associates Inc. 
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LOCATION: FERNALD, OHIO PROJECT N&Q13' l  TASK NO.: 0 'f.1 

DESCRIPTION: ( h s e  5 DATE: ,a, day.&y month 2 z 2  yeor 

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

flNE GRAIN 
. . . . . . . . . .  

SAND 

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

I I 1 
f I I \ 

I I AFTER WASH I BEFORE WASH 
J 

$-' L : . . .  ? o . q t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5fie-L-C I ; l O d  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (sr-4 ! . .re. .8. . . . . . . . . . . . . . . . .  .is? y.-. T.. .  . . .  

p. OF DRY SAMPLE (9r-4 3 9 3 @* z 1 

. . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . .  
TARE NO. 

WT. OF DRY SAMPLE PLUS TARE 

WT. OF TARE 

/ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (gr-4 e?. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  c 7 ~ ; . 6  . . . . . . . . .  

/ I 

[ SIEVE ANALYSIS QA ID:b& 

&y- .... . .  ~ . , i  

. . . . . .  .! .z.. . . .  
@ 

. . . . . . .  I.. . " / / . ' .  

. . . . . .  .~ ?4Y ~ . . "  

. . . . . . .  ?? . . . . . . .  
%. 4. . . . .  

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

. . . .  # - .  

. . . . .  f.8.. . . . . . . .  

. . . .  y!. . . . . . . .  

. . .  !30. . . . . . .  

. . . .  -0.. . . . .  

. . .  d-!.c@. . . . . .  

. . . . .  %?o.. . . .  

. . . . . .  .PA. N . . . .  

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

. . . .  

. . . . . . . . . . . . . . .  ID 

. . . . . . .  srg: !? 6. 
32.0 . . . . . . . . . . . . . . . . .  
2x00 . . . . . . . . . . . . . . . . .  
jv.o.0 . . . . . . . . . . . . . . . . .  

. . . . . .  1 2:. P. 
7 .  fo ... . . . . . . . . . . . . . . .  
Y* 9r . . . . . . . . . . . . .  

. . . . .  . . .  

. . . . .  . . . .  

l 9 . 6 0  . . . . . . . . . . . . . . . . .  

. . . .  8 . - . 3 D . .  . . .  

. . .e. !.if . . . . .  

. . .  a,o?.r.. . .  

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

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

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

. . . . . . . . . . .  

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

L 
ZFINER = 100 - RETA~NED 

WT. R€TAlNl 
(Cl fms)  

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

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

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

. . . . .  2fH.5 

. . .  .3%$2 

. . . .  .333#- 

. . . .  33q3.e. 

.3364.5.. 
32.66 .. .!f . 

. . . . . . .  

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

. . . . . . . . .  

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

I PROJECT -1 X f l N U i  S?ECIflCATl(X1S 

/o ?. 0 . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

. . .  . H & . . 5 . k  

. . . .  #. 31.3. 

. . . .  8&??@. 8.5! 

. . . .  ~ . r n s s : l  
. . . .  * f l . S 7 !  1 
. . . .  Z%&ij!il? 
. . .  ?%-6@q75 
. . . .  w 97:b 
. . . .  w.78 98.1 
. . . .  9 H .  . . . .  

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

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

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

. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0 ao1.9 
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5 3 6 9  I F  CONSTANT HEAD PERMEABILITY TEST 
ASTM D 2434 - MODIFIED 

SAMPLE ID GM-03-7 
033-3586 SAMPLE TYPE 

SAMPLE DEPTH 

'ROJECT TITLE 
'ROJECT h;UMBER 
ZEMARKS 

~ 

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

1.  109.02 
2. 109.32 
3. 109.59 
4. 109.41 

INITIAL UNIT WEIGHT DETERMINAnON 

7973.0 E 3947.0 
PARATUS &WET SAMPLE (g): 

WEIGHT 0: 
lWETSAMPLEWGHT(g): I 4026.0 J 

SAMPLE LENGTH (in): 
SAMPLE DIAMETW (in): 
SAMPLE AREA (in'>: 
SAMPLE AREA (d): 
SAMPLE VOLUME (in?: 
SAMPLE VOLUME (A?: 

8 1.07 

0.087 
WETDENSITYIN 0: 
DRY DENSITY IN @cf): 

5650 21 .o 51.83 
5650 21.0 51.68 * 
5650 21.0 51.56 * 
5650 21.0 51.64 * 

INTIUL. MOISTURJ5 CONTENT 
WET SAMPLE & TARE (E): 
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): 

51.63 

0.976 

AVERAGE Q VALUE (dsec):  
AVERAGE TEMP CC): 
mmTuREcORRECTIoN: 
HEAD OF WATER (in): 
HYDUWC GRADIENT (i): 0.40 

- - 1.6E+OO d s e c  K VALUE CORRECTED FOR zo DEGREES c 

NOTE: ASTM modified due to the large particles size 
Due to the limitation of our laboratory equipment the permeability may be faster. TECH1 TJ 

Golder Associates lnc. 



LOCAnON: FERNALD, OHIO 

DESCRIPTION: PkMj es 
PROJECT N O  @&%!-TASK NO.: 3 
DATE: 3 da)dh& month 03, year 

SIEVE ANALYSIS 

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

115 65 (grams) 

r BEFORE WASH 

TARE NO. 

SAMPLE PLUS TARE 

WT. .. OF TARE (grms) 737.0 
\W. OF DRY SAMPLE (grams) y&&90, % 

AFTER WASH 

... 9 3 w  
L/yya* s- 

I 

QA ID:& 

I Z B L  9 
3 3 W . Y  

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

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

. .  fl f. ’5 Y. 6.. . 
,4.? !!.*.?. . .  

. .  

. .  

. .  

. .  

. .  

. .  

.Y4 !q 3 
4 cc if ].‘f 

. .  Y zo ?*. 6. 

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

. . . . . . . . . . . . . . . . . . .  1 -  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I I 1 I 
\ I I / I I 

I 

SIEVE NO. 

. . . . . .  % 9  ~ . , ; .  

. . . . . .  . I . .  2,. 

. . . . . . .  I . . . . .  4 ’  

. . . . . . . .  v? 

DlAMETER WT. RETAINED 
(mm) (ams)  

. . . . . . . . . . . .  ?-e: 60.. . . . . . .  5.- 32ro ....................... ~~~~* . .  . . . A . .  . . . . . .  

.......................... J 7.0.0 k . .  . . . .  d: : : : I I : : ............................. 

%..l;j’. 
. . . . . .  

PROJECT 
Z RnAINED X FINER SEanc A n o m  

. . . . . . . . . . .  -3.x.f.. .SF. 70. . ./a. 
. . . . . . . . . . .  .. 

. . . . .  . . . . . . .  . . . . .  :. . . . . . . . . . . . .  . . . . . . . .  

. . . . . . . . .  . . . . . . .  -. .,. 

. . . .  .?-6..l;j’. 
. . . . . .  b.L.4.. 

. . . . . . . . . . . . . . . . . .  - 1 .  . . . . . . . . . . . . . . . . . .  I.. ... . . . . . . . . .  

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

. . . . . . . . . . . .  .?.X.f.. .SF. 70. . ./a. 

............ .W.f. .. .4Q T . .  e . . . . . .  7 s .  
. . . . . . .  s.4 

%.? 
. ’  ’ .#. . 
. . . . . .  .4.. . . . . . . . . . . . . . .  

. . . . . . . . . . . .  1 .&.KO.. 
......................... 9 4-0 

.7! w . . .  

. . . . . . . . . . . . . . . . . . . . . .  &roo t?.!.!.r.. 

. . . . .  %?4.. . . . . . . . .  .&!..Q?r.. . . , . .  

. . . . . .  4 . W : Z  
ye-&. cf . ’ . .y.. . . . . . . . . . . .  . . . . . . . . . .  ?...)?. . . . . .  *.ro .- I 

. . . . . . .  g(6.1.a‘ 

. . . . . .  .q .r 4. . .  

. . . . . . .  7.7 1 .  &‘ -  
.. . . . . . .  !.Zt .p. .... .r.h.. 3 . r .  

& I -  0. . I  b . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 - #  . . . . .  9.. 
. . . . .  yl. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  2. .3.6 
‘ 8  .I h.. 

.yL.*. f. 

. .  76.*. . f . .  

. .  y w  

. .  4.7;. f- 

.. . . . .  

. . . .  

. . . .  

. 

. . . . .  6( 30. . . . . . . . . . . . .  

. . . .  &so. 
.e. I.0. . . . .  

. . . . . . . . . . . .  f l . 9  . . . . .  

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

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

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

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

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  o..*13~”’’ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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5369 
CONSTANT HEAD PERMEABILITY TEST 

ASTM D 2434 - MODIFIED 
I 

SAMPLE ID GM-03-8 
033-3586 SAMPLE TYPE 

SAMPLE DEPTH 

'RO JECT TITLE 
'ROJECT hTUMBER 
WVlARKS 

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

SAMPLE AREA (d): 
SAMPLE VOLUME (in?: 
SAMPIE VOLUME (A?: 
WET DENSITY I N  (pcf): 
DRY DENSITY IN @cf): 

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

1. 35.03 5650 21 .o 161.29 
2. 35.62 5650 21.0 158.62 * 
3. 35.10 5650 21.0 160.97 * 
4. 35.06 5650 21 .o 161.15 * 

DATE 
CHECK 

I 4 R E M E W  

INlTIAL UNlT WEIGHT DETERMINATION 

6/25/2003 
&q 

/(&# 

7392.0 

3381.0 

12.57 
81.07 
150.80 
0.087 

Ihl7WL MOISTURE CONTENT 
WET SAMPLE & TARE (E): 
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): 

160.25 

0.976 

AVERAGE Q VALUE (mVsec): 
AVERAGE TEMP ec>: 
TEMPERATLEE CORRECTION: 
HEAD OF WATER (in): 
HYDRAULIC GRADLENT (i): 0.40 

= 4.8E+OO cmlsec K VALUE c o m ~  FOR M DEGREES c 

NOTE: As?u modified due to the large particles size 
Due to the limitation of our laboratory equipment the permeability may be faster.  TECH^ 

Golder Associates Inc. 



LOCATION: FERNALD, OHIO / 

DESCRIPTION: k k d  S& L 
PROJECT NO&&.TASK N O -  -.- 3 
DATE: @A day& month 03 year 

MATERIAL TYPE: O N C  - SAMPLE NO.: dM@3- 9 

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

(grams) 

- 
SAND nNE GRAIN 

65 115 

1 SIEVE ANALYSIS 

TARE NO. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

QA ID:-&!?- 

x 6owL. . . . . . . . . . . . . . .  

. . . .  d.?. . . . . . . . . . . . . . .  

. . . . .  y!. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  WT. Cf DRY SAMPLE PLUS TARE k m s )  . . . . . . . . . . . . . . . . . . .  .w . . 4 7 d  1. 
WT. O f  TARE (9rms) 935% f6 . . . . . . . . . . .  

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  'I 1 

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

SINER = 100 - E X  RETAINED 

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

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

. . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
i 

A QQO'dl 
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- . .  5 : : :  v) W 

e n -  a : : :  v) 

. - -  
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CONSTANT HEAD PERMEABILITY TEST 
ASTM D 2434 - MODIFIED 5368 

SAMPLE ID GM-03-9 
033-3586 SAMPLE TYPE 

SAMPLE DEPTH 

PROJECT TITLE 
PROJECT NUMBER 
REMARKS 

WETSAMPEWEIGHT(g): 

SAMPLE LENGTH (in): 
SAMPLE DIAMETER (in): 
SAMPLE AREA (ix?): 
SAMPLE AREA (d): 
SAMPLE VOLUME (in?: 
SAMPLE VOLUME (ft3: 
WET DENSITY IN (pcf): 
DRY DENSI?*Y IN @co: 

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

1.  52.62 5650 21.0 107.37 
2. 53.47 5650 21 -0 105.67 * 
3. 53.35 5650 21 .o 105.90 * 
4. 53.63 5650 21.0 105.35 * 

UNIT WEIGHT DETERMINATION INlTIAL MOISTURE CONTENT 
WET SAMPLE & TARE (g): 
DRY SAMPLE & TARE (g): 

4052.0 WEIGHT OF TARE (8): 
WEIGHT OF WATER (g): 
DRY SAMPLE WEIGHT (g): 
MOISTURE CONTENT (%): 

12.57 FINAL DIMENSIONS 
8 1.07 SAMF'LE LENGTH (in): 
125.66 SAMPLE DIAMETER (in): 
0.073 

105.64 

0.976 

AVERAGE Q VALUE (mVsec): 
AVERAGE TEMP CC): 
TEMpERATlTRE CORRECTION: 
HEAD OF WATER (in): 
HYDRAULIC GRADIENT (i): 0.48 

~ 

NOTE: ASTM mod5ed due to the large particles size 

Golder Associates lnc. 



i 
PARTICLE SIZE ANALYSIS MECHANICAL SIEVE METHOD (ASTM C136 ) . 
PROJECT ON-SITE DISPOSAL FACILITY (OSDF) 

I 

LOCATION: FERNALD, OHIO PROJECT NO:&@ z" TASK NO.: 
DESCRIPTION: ph&5 c '17 DATE: k d a y k  month 20L3 year 

0 

MATERIAL TYPE: 0-C SAMPLE NO.: 5 - /Jd - 

APPROXIMATE MINIMUM W. .Of SAMPLE 
(PASSING NO. 10 S E X )  I I FINE GRAIN 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SANO 

(q rms)  115 I 65 I t 

I I BEFORE WASH AFTER WASH 

TARE NO. 7 6 - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . + g " . . . . . . . . . . . . . . . . .  

\wT. (x DRY SAMPLE (9 .ms)  

WT. O f  DRY SAMPLE PLUS TARE . .  . . . . . . . . . . . . . . . . .  

. . . . . . . .  . . . . . . . .  (grms) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A 1 -  I SIEVE ANALYSIS QA ID:>- I 

. . . . . . . . .  

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

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
;. I I I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .I 1 

I 

@- .. . . . . . .  

. . . . . . .  P- 

. . . . . .  IT:..:; 

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

. . . . . .  8:. .y . . .  

. . . .  5.k . .  / . . . .  

. . . . .  8.7. ,.a 
7 3,. .d 

ii-:i .Mj 
. . . .  .76.-. 6.. . . .  

. . . . .  5%. 7. .  . .  

. . . . .  4 7:. .I. . . .  

. . . . .  7.9.. .y.. . .  

7 . . . . . . . . . . . . . . . . .  

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

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

.(iP P.. . . . . . . .  

. I .  .o. 6 . . . . . . .  

. 1. .o. 0.. . . . . . . .  

. /. 0s.. . . . . . . .  

. . . . . . .  y1. .6.. . (1. .SF. 70.. ./a. 
. . . . .  lo. 3.: 7. ..'. .%??-?, . ?.5. 
. . . . .  1. L.! .81. .:. . . .  .r.Pe. . Z.?. 

1 0  0 ::$::: 
. . . . . . . .  

/ B  6 . . . . . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

L... .& ./.&.. .To. . j  4 . .  . .  

. . . . . . .  3:. . .Y . . . . . . . . . .  /I\. . . . . . . . .  

: 3 : ; 5 j p f  . . . . . . . . . .  1 . .e  re.. r.. . . .  

.k . . . . . . .  . . . . . . . . . . . . . . . . . . . .  
/ 3 . d /  

. . . . . .  2. r . 7  . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  .("@0%3$. I . . . . .  

/ 

I 

I- 

ZINER = 100 - X Z  RETAINED 
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CONSTANT HEAD PERMEABILITY TEST 
ASTM D 2434 - MODIFIED 5 3 6 9  

Due to the limitation of our laboratory equipment the permeability may be faster. TECH 
DATE 

CHECK 
REVIEW 

SAMPLE ID GM-03-10 
033-3586 SAMPLE TYPE 

SAMPLE DEPTH 
PROJECT NUMBER 
REMARKS 

D n J  
6/25/2003 

/ w/tr 

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

1 .  25.44 980 21.0 38.52 
2. 25.50 975 21.0 38.24 * 
3. 26.31 985 21.0 37.44 * 
4. 26.44 975 21.0 36.88 * 

INlTIAL LINT WEIGHT D-ATION lMTlAL MOISTURE CONTENT . 4 

WET SAMPLE WEIGHT (8): 

SAMPLE LENGTH (in): 
SAMPLE DIAMETER (in): 
SAMPLE AREA (in*): 
SAMPLE AREA (d): 
SAMPLE VOLUME (in?: 
SAMPLE VOLUME (ft?: 
WET DENSITY IN @6): 
DRY DENSITY IN (pcf): 

81.07 

0.073 

101.1 

WET SAMPLE &TARE (g): 
DRY SAMPLE & TARE (e): 
WEIGHT OF TARE (g): 
WEIGHT OF WATER (g): 
DRY SAMPLE WEIGHT (g): 
M O m  CONTENT (%): 

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

AVERAGE Q VALUE (mVsec): 
AVERAGE TEMP eo: 
TEMPERATURE COFWZCllON: 
HEAD OF WATER (in): 
HYDRAULIC GRADIENT (i): 0.48 

37.52 

0.976 

ll 1 
9.4E-01 d s e c  - - K VALUE CORRECIZD m~zo DEGREES c 

~ 0 0 1 ~ ~ 0  
Golder Associates Inc. 



LOCATION: FERNALD, OHIO 

MATERIAL TYPE: O N C  - SAMPLE NO.: d-m 6) 3 -  // 

PROJECT NOCQ3zI! TASK NO.: 3 
DESCRIPTION: 6 % 5 c  eE. DATE: AL da)&LL month ~wd year 

APPROXIMATE MiNlMUM W. 'OF SAMPLE 
(PASSING NO. 10 SIEVE) . I  (grams) 

- 
SAND FINE GRAIN 

115 65 

. . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  w r  
WT. (x TARE si. . . .  .a-q& . -  

TARE 'NO. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  WT. OF DRY SAMPLE PLUS TARE oms) , 3 &,,>,L.. 3-~'.- '.~' . . . . . . . . . . . .  

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

1 SIEVE ANALYSIS 

\ Wl. OF DRY SAMPLE (gr-4 

QA 10:- 

> '3 9 s.4 
I 

OlAMETER 
(mm) 

. . . . . . . .  5-06 6 6 
395% 
2 S O O  
17.0.6 

. . . . .  I .?...KO.. 
7.5-0 

. . . . . .  7, v. . .  

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

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

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

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

. . . .  .2. .3.6.. . .  
' 8  

. . . .  .I .'./&. . . . . .  

B . I . 0  . . . . . . .  

. . . .  0 .-.3*. . . . .  

!.IT.. .. 

. .  a,p?.r.. . .  

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

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ID I I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -I 

W. RETAINED 
(am4 

. . . . . . . .  

. . . . . . . .  

....... 

. .  2. ! . P: . c.  

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

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

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

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

SiNER = 100 - 1 X RETAINED 

. . . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . . .  

. . . . .  

. . .  . . .  

4 Y!. .5 . . .  .I . . . . .  ..5? 1. . .  

. . . . .  q 5  .Y.. . . . . . . . . . .  Y.I. 6 . . . . . . . . . . . . .  5 . . . . . . . .  
/ 

. . . . . . . . . . . . . . . . . . . . . . . . . .  qr. 3 Y.! .3.. . . . . . . . . . . . . . . . . . . . . . .  

. . . . .  7L. . I .  . . . . . . . . . . .  3:..7.< . . . . . . . . . . . . . . . . . . .  

. . . . .  $%:. , k . .  .I.. . .  . . 3? .  .?/ . / . I . .  . ?.%? .v.. . 

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

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

/ 

/ 
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c 

NUMBER 
1 
2 
3 

AVERAGE 

--- -- 5 3 6 9 CARBONATE CONTENT- AGGREGATES 
ASTM D 3042 - MODIFIED 

033-3486 
PROJECT TITLE 
PROJECT NUMBER 
REMARKS 

R % % 
0.06 0.06 0.07 
0.06 0.06 0.06 
0.07 0.06 0.12 
0.06 0.06 0.08 

I SAMPLEID I GM03-02 I GM03-4 I GM03-6 I 

SAMPLE ID - 
Date - 

Tested by - 

- 
- 

Reviewed by I 
SPECIMEN I Carbonate Content Carbonate Content Carbonate Content 
NUMBER 

1 

2 

5% % 5% 

' t 

3 
AVERAGE 

000143 

#DIV/O! #DIVIO! 

Golder Associates Inc. 



CARBONATE CONTENT- AGGREGATES 
ASTM D 3042 - MODIFIED 

PROJECT TITLE 

REMARKS 
PROJECT NUMBER 

GEOSYNTJWFLUOR FERNALDIGA 

Used pH-4 acid 
033-3486 

2 
3 

AVERAGE 

r I I i 

0.03 0.05 0.08 
0.11 0.1 0.08 
0.07 0.09 0.08 

SAMPLE ID 

000144 

Golder Associates Inc. 



PARTICLE SIZE ANALYSIS MECHAP 
PROJECT ON-SITE DISPOSAL FACIU 
LOCATION: FERNALD, OHIO 

OESCRI P TION: t>hc,e .IL 
PROJECT N O W T A S K  NO.: a/ 
DATE: -!@- day- month -@- year 

- 
IICAL SIEVE METHOD (ASTM C 136 ) 
Y (OSDF) 

SAND 

115 

FINE GRAIN 

65 

APPROXIMATE MINIMUM WT. 'M SAMPLE I (PASSING NO. 10 SIEVE) 

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

WT. OF DRY SAMPLE PLUS TARE 3.  d.?.3,. .6. . . . . . . . . . . . . . . .  3 Lf5& 8 . . . . . . . . . . . .  (gr-s) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF TAR (grams) 0. 739.6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
LWT. O f  DRY SAMPLE (g-s> 2544,6 6 2 9  7.8 J 
1 SIEVE ANALYSIS 

DIAMETER 
(mm) 

Goa 6 6 
SlEM NO. I 

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

2 5% 
. . . .  xxo 

. . . . . .  '4. . ' . ' . ' ' . . 

. . . .  . . . . . .  

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

%.: . . . . . . . . . . . .  . .  

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

. i .#..  

WT. RETAINEC 
(am$ 
&I 
0 
0 
tb 

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

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

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

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

. . . . .  .2 0@4. . .  

.a 

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

. . . . . . . . . . . .  I 7.0.6 

.I 3:. ST). 

. . . . . . . . . . . .  7 a 5 - 0  

.. Y ! T .  
. . . . .  f.8.. . . . . . . . . . . . . . .  

. . . . .  &! 4. . . . . . . . . . . . . . .  

.2. .3.6 . . . .  
' 6  .I :.16. . . . . .  

. .  344g.l.. . . .  

. . .  ?@2! ! . . . .  

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

. . . . . .  

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

Y .30.. 
50 

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

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

~o ,145 . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I I I 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  a I ..I . . . . . . . . . . . . . . . . . . .  J . . . . . . . . . . . . . . . . . .  

I I 
S I N E R  = 100 - IZ RETAINED 

QA ID: @ 

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

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

I I 1 - . ,  
/ IC SEE1 NO. -OF- o G c ~ S m ~ ~  CUCULUNTS FRE NO. 2-14-f~~ QIEaca) BY: & 
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CONSTANT HEAD PERMEABILITY TEST 
ASTM D 2434 - MODIFIED 5 3 6 9  

SAMPLE DIAMETER (in): 
SAMPLE AREA (inz): 
SAMPLE AREA (cm*): 
SAMPLE VOLUME (in?: 
SAMPLE VOLUME (f?): 
WET DENSITY IN (pcf): 
DRY DENSITY IN @c9: 

GEOSYNTEClFLUOR FERNALDlGA 
SAMPLE TYPE 

SAMPLEDEPTH 

?ROJECT TITLE 
'ROJECT NUMBER 
aMARI(s 

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

1.  17.12 
2. 17.12 
3. 17.12 
4. 17.12 

INITIAL UNIT WEIGHT DETERMINA77ON 

11760.0 

7319.0 

28.27 
182.41 
282.74 

5650 10.5 330.02 
5650 10.5 330.m * 
5650 10.5 330.02 * 
5650 10.5 330.02 * 

INITIAL MOISTURE CONTENT 
WET SAMPLE & TARE tg): 
DRY SAMPLE & TARE (g): 
WEIGHT OF TARE (g): 
WEIGHT OF WATER (g): 
DRY SAMPLE WEIGHT (g): 0.00 
MOISTURE CONTENT (96): 0.00 

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

AVERAGE Q VALUE (dsec) :  
AVERAGE TEMP CC): 
TEMPERATURE CORRECTION: 
HEAD OF WATER (in): 
HYDRAULIC GRADIENT (0: 0.33 

330.02 

1.283 

K VALUE CO- FOR 20 DECREES c = 7.OE+00 cdsec 

I NOTE: ASTM modified due to the large particles size 
I 
I TECH TJ Due to the limitation of our laboratory equipment the permeability may be faster. 

DATE 1115103 000147C,CK b y  
REVIEW /#! I R E V I E W l / # !  

Due to the limitation of our laboratory equipment the permeability may be faster. 

Golder Associates Inc. 



7 

LOCATION: FERNALD, OHIO 

D ESCR I P Tl ON: 

PROJECT NO:,-, TASK NO.: 01 
DATE: /15 day& month ,a year Phq5 e a 

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

115 65 (grams) 

f 

TARE NO. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . .  AMPLE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PLUS TARE (grams) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  WT. OF TARE (grams) 

\wT. OF DRY SAMPLE (gr-4 

BE FORE WASH AFTER WASH 1 

>( . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

5: . . . . . . . . . . . . .  , 3 9 3  1 . 7 .  . . . . . . . .  

73F: 9 . . . . . . . . .  

44454' 7 " 1 

' SIEVE NO. 
P R O J E C T -  

SPEQflCATIONS e... . . .  a . . .  

. . . . . . .  I . . . .  ~ . . .  

. . . . . . .  7Y $ 4... 
" .  . *" ?6:4::: 
. . . . . .  Y: .  . . . . .  

2/ 3 
. . . . . .  2'.' . I . .  2 

. . . . . . .  

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

. . . . .  9.. . . . . . .  

. . . . .  y!. . . . . . .  

. . .  .!30.. . . . . .  

. . . .  t%*. . . . . .  

. . . . . . . . . . . . . . .  dto6 

. .  . ? P . O .  . . . .  

. . . . . .  ,e+. N . . .  

. . . . . . .  ./.o.o. . 
. .8r-,/CP. . . .  

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

. . . . . .  p.. . . . . . . . . . . . . .  

4! .'i. . . . . . . . . .  

. . . .  ?.?!.k.. . . . .  . *  

. . . . .  

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

. / P V . .  . . . .  
%.!. . 

1 

@I -7.5721 

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

. . . . . . . . . .  

. . . . . . . . .  

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

. . . . . . . . .  

. . .  ~ X O O  

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

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

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

17.06 
. . . . .  .I 2:. XP. 

y. j -0  
. . . .  'I! v 

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

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

. . . .  . .2;.3.6.. . .  
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. .  ..@.!.!r.. . .  

. . .  .P:. 095- . . . . . . . . . . .  

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

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

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

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

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

P I N E R  = 100 - 1% RE TAlNED 

i WT. RETAJNED 
(grams) 

v 
. . . . . . . . . . . . . . .  @ 
. . . . .  .0. . . . . . . . . .  

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

. . .  22 g.d. . . . .  

. .  /.25@..4. . . .  

, .  3.727, I.. . . . .  
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. .  W 3 #  .5 

.?+.*!.3 . . . . .  

. LfwK?. . . .  

. LfL/LtX.@ . . . . . .  
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. .  
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. . . .  

. . . . . . .  .@. . . . . . . . . . . . .  .l.m.. . . .  

. . . . . . .  @. . . . . . . . . . . . . .  N.@. . . . .  

. . . . . .  .@ . . . . . . . . . . . . .  I .N Pf . . . . .  

/ 
. . .  %?.4 &. . . . . . .  .i.7,.7.. . . . .  

. .  4tJd77'0.i . . . . . . .  W . . . c  
/' 

. . .  P8.0.. . . . . . . . . . .  ,.;2,@. . . . . .  

. . . .  vi. . . . . . . . . . . . . . . . . . . . . . . . .  I /,9 

. . .  %*.a.. . . .  

. . . .  e! 2.  . . . .  

. . .  78 I . . . . . . .  4 

. . .  7. f .5 .  . . . .  . . . . . . . . . . .  

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

~ 

. . . . . . . . . . . . . . .  
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CONSTANT HEAD PERMEABILITY TEST 
ASTM D 2434 - MODIFIED 5 3 6 9  

GEOSYNTEC/FLUOR FERNALDlGA SAMPLEID CDG03-2 
SAMPLETYPE 

SAMPLEDEPTH 

PROJECT TITLE 
PROJECT NUMBER 
RE- 

I 

TIMEIN VOLUME TEMP. Q 
SECONDS (d) "C (my=) 

INITIAL UNIT WEIGHT DETERhfINATION 

1. 35.66 
2. 36.19 
3. 38.10 
4. 38.87 

5650 20.5 158.44 
5650 20.5 156.12 * 
5650 20.5 148.29 * 
5650 20.5 145.36 * 

INM'LAL MOISTURE CONTENT -w WET SAMPLE & TARE (g): 
DRY SAMPLE & TARE 6): 
WEIGHT OF TARE (g): 
WEIGHT OF WATER (g): 
DRY SAMPLE WEIGHT (g): 
MOISrURE CONTENT (W): 

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

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

149.92 

= 2.5E+00 cmlsec K VALUE CORRFcrrT) FOR 20 DEGREES C 

NOTE: ASTM modified due to the large particles size - - 
Due to the limitation of our laboratory equipment the permeability may be faster. TECH DA 

DATE 1/17/03 

000150 CHECK a 

REVIEW Tqyy7 
I 

Golder Associufes Inc. 



LOCAnON: FERNALD, OHIO PROJECT N O H A ,  TASK NO.: 0d/ 
DESCRIPTION: ph 45e nE DATE: day& month ~~ 03 year 

, MATERIAL TYPE: 7$ J h  e SAMPLE NO.: LDi 03-3 b 

( SOIL SAMPLE SIZE 

APPROXJMATE MINIMUM WT. OF SAMPLE 
(PASSING NO. IO SIEVE) 

(gram4 

~ 

SAND FINE GRAIN 

115 65 

BEFORE WASH 

[ SIEVE ANALYSIS 

AFTER WASH 

6 
S""'  

. . . . .  v.. . . . . . . . . . . . . . .  .2;.3. 

. . . . .  ?!. . . . . . . . . . . . . . .  . I  .J&. . . . . .  

. . . . .  !! 30. . . . . . . . . . . . .  .@:.bo. . . . .  

x x I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  WT. OF DRY SAMPLE PLUS TARE (grams) 3343. 6 3.?.@?: .' . . . . . . . . . . . .  

WT. . . . . . . . . . . . . . . . . . . .  OF TARE (grms) 7396 0 . . . . . . . . . . . . . . . . . . .  : .???.*.@. 

TARE NO. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . .  . . . . . . . . . . . . .  ! .-.w 

. . . . . . .  fhJ. . . . . . . . . . . . . . . . . . . . . . . .  

%OO 

. . .  ~!-9.O.  . . . . . . .  

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
. . . . . . . . . . . . . . . . . . . .  

. . . . . . .  . . .  . . . . . .  1 

LWT. OF DRY SAMPLE 

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

L3&. I 

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

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

. . . . . . . . .  

~ 

m N E R  = 100 - 1 X RETAINED 

QA ID: cAbd 1 
PROJECT 1 

X RETAINED Z flNER PEanc Anms 

. . . . . . . . . . . . . .  @ . . . . .  ./.e@. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . .  .a. . . . . . . . . . . . . . .  . /@e!.  . . . . . . . . . . . . . . . . . . . .  

. . . . . .  .@. . . . . . . . . . . . . . .  ?.@.e . 

. . . . .  $?.. . .  !@?. . . . . . . . . . . .  mo..  . . . . .  r " 

.. . . . . . . . . . . . . . . . . . . . . . . .  3.3 %I. . .! . . . . .  S3?!.0.0. . , 

. .7%.3. . .  :*. . . . . .  .r/o.T 75. . . . .  a& 7 .  
. . . .  He.7. 15.5 
. . . .  . .  3 . J . .  .<. . . . . .  

. . . .  . .J.T . . . . . . . . . . .  

. . . .  / . A T . .  . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23  

. . .  .7?.0. . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  

/ 0 -2 . . .  ?m.. . . . . . . . . . . . . . .  .!..4.. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  98 2 

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

" 

. . .  . . . . . . . .  
5-2 5 / 

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

A /  

/ 

C, 

. . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  9118. . . . . . . . . . . . . . . . . .  2, 
/ 

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

...................................@%Q@%s,.... . .  
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CONSTANT HEAD PERMEABILITY TEST 
ASTM D 2434 - MODIFIED 5 3 6 9  

Due to the limitation of our laboratory equipment the permeability m y  be faster. TECH 
DATE 

CHECK 
000153REvIEw 

'ROJECT 
'ROJECT NUMBER 
u%EMARKs 

TJ 
1121103 

fl . 
/%&j 

GEOSYNTEC/FLUOR F'ERNALDIGA 
033-3486 SAMPLETYPE 

SAMPLEDEPTH 

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

1 .  53.03 
2. .53.13 
3. 53.21 
4. 53.29 

INITIAL UNIT WEIGHT DETERMINATION 

PPARATUS & WET SAUPLE (g): 
PPARATUS WEIGHT (p): 
'ET SAMPLE WEIGHT (g): 

12232.0 

M P L E  LENGTH (in): 
4MPLE DIAMETER (in): 
4MPLE AREA (in*): 
LMPLE AREA (an2): 
LMPLE VOLUME (in?: 
LMPLE VOLUME (ft3: 
ET DENSITY IN (pcf): 

<Y DENSITY IN (pcf): 105.0 

5650 23.0 106.54 
5650 23.0 106.34 * 
5650 23.0 106.18 * 
5650 23.0 106.02 * 

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): 

106.18 

0.93 1 

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

= 1.6E+00 cm/sec K VALUE CORRECED FOR 20 DECREES C 



SOIL SAMPLE SIZE 

( g r m 4  

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

- 
SAND FINE GRAIN 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  
115 65 

BEFORE WASH 

. . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  . . . . . . .  . =:. . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .3.~6.7.~.3.. . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ?3.?x. .  . . . . . . . . . . . . . . . . . . . . . . .  
\W. OF DRY SAMPLE (gmms) 2 928, 'I 

TARE NO. 

WT. OF DRY SAMPLE PLUS TARE (sr=ns) 

WT. OF TARE (grms) 

. . . .  . . . . . .  

. . .  . . . . . . .  

AFTER WASH 

x:.. . . . . . . . . . .  

.'3 g. .D .2 ... f . . . .  

y .3.% .o.. . . .  

- I P 6 3 .  1 i 

I . . . . . .  . /  1 2x00 I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0 
. .  7.7. ... 0 . .  

. . .  .7.3.. 1 . .  . . . .  .: 

djk$%:E.  . 

. . . . . . .  ~.~ ?4Y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Pj.00 n. . . . . . . .  

I .2?. KO. . . . . . . . . . . . . . . . . . .  1.33- 1 
%. p5-0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .bs^/l.. 7. .  . .  

. . . . . .  .Y..  . . . . . . . . . . . . . .  r! v ...... a c XI.*. .'I.. 

. . . . . . .  ii' . . . . . . . . . . . .  

. . . . i & . .  . 

. . . . . . . . . .  .Y ... .z.. . . . . .  ..@mi M . .  . 

. 5 - ? S d .  . . . .  .4.7b. .... r. 
. . . . .  .a.. 4. .  . . . . . . . . . . . . .  .?. . . . . .  

..7.9... 2 . . . . . . . . . .  2 ..*. 8 

.... 7.9.8. Y . . . . . . . . .  I .2. ...h . . . . . . . . . .  

e 
ZFINER = 100 - 1 X RETAINED 

. . . . . . . . . . . . . . . .  *.. . .  .r .o. . I-?. . . . . . . . .  

. . . . . . .  1 
. . . . .  . . . . . . . .  

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

I 

.a'. . . . . . . . . . . . .  1 !.V P.  . . . . . . .  I.. . . .  

- 
. . . . . . .  .2 ? .  :. I .  . . . . . . . . .  .o. . CQ .2. 

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

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

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

43.154.. . . . . . .  

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

1 

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

. . . . . . . .  

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

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

. . . . . . . . . . . . . . . . . . . . .  e 
. . . . . . . . . . . . . . . . . . . . . . . . .  

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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CONSTANT HEAD PERMEABILITY TEST 5 3 6 9  
ASTM D 2434 - MODIFIED 

'ROJECTTITLE GEOSYNTEClFLUOR J?ERNALD/GA SAMPLEID CDL-034 I I 
'ROJECT NUMBER 
u%MARKs SAMPLE DEPTH 

033-3486 

~~ ~ 

TIMEIN VOLUME TEMP. Q 
SECONDS (ml) O C  (my=) 

1 49.47 5650 
2 49.36 5650 
3 49.43 5650 

INITIAL UNlT WEIGHT DETERMINATION 

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

SAMPLE LENGTH (in): 
SAMPLE DIAMETER (in): 
SAMPLE AREA (in2): 
SAMPLE AREA (an2): 
SAMPLE VOLUME (in?: 
SAMPLE VOLUME (fi3): 
WET DENSITY IN @cf): 
DRY DENSITY IN @c9: 

12218.0 

7775.0 

28.27 
182.41 
282.74 

23.0 114.21 * 
23.0 114.47 * 
23 .O 114.30 * 

MITIAL 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): 

AVERAGE Q VALUE ( d s e c ) :  114.33 
AVERAGE TEMP CC): 
TEMPERATURE CORRECTION: 0.931 
HEAD OF WATER (in): 
HYDRAULIC GRADIENT (i): 0.33 

K VALUE C O R E C E D  FOR 20 DEGREES C = 1.8E+00 c d s e c  

NOTE: ASTM modified due to the large particles size 
Due to the limitation of our laboratory equipment the permeability may be faster. T E C H I F  

CKECK DAmE 
I 7 00%8%%1G REVIEWI bK 

8 

Golder Associafes Inc. 



PROJECT NO &q3'' TASK NO - BY. I --- LOCATION: FERNALD, OHIO 

DESCRIPTION: %*e DATE: - day&& month 2 year 
LOL 03 -5 MATERIAL TYPE: 0 - 4  - SAMPLE NO.: 

I I SOIL SAMPLE SIZE 

SAND 

115 

APPROXIMATE MINIMUM Wi. O f  SAMPLE 
(PASSING NO. 10 SIEVE) 

(grms) 

- 
flNE GRAIN 

65 

TARE NO. 

WT. O f  DRY SAMPLE PLUS TARE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(gr-4 

WT. O f  TARE (gr-ls) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

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

SIEVE ANALYSIS 

1 . . . . . . .  #?,Y . ~ .  . .  

p-. 
%. :. . . .  

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

. . . . . . .  

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

""&" 

. . . . .  v.. . . . . . .  

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

. . . .  .% . . . . . .  

3 - 0  . . . . . .  

@,ob . . . . . . . . . . . . .  

. . . . . .  %??. . . .  

. . . . . . .  .P&. w . . .  

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

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

I 

. . . . . . . . . . . . . . . . . .  I... . . . . . . . . . . . .  2x00 
1 . ~7.0.6 . . . . . . . . . . . . . . . . . .  

. . . . . . .  I .&.m 

..... . . . . . . . . . . . . .  74-0 
Y* 9F . . . . . . . . . . . . . . . .  

6 . . . . .  .2;.3. s-' 
. . . .  ..I.*.fLs. . . . .  

. . . . .  

. . . . .  l9 :.P. . . . .  

. . .  . O . ! . r . .  

. . . .  l??. 4 9% . 

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

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

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

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

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

. . . .  3.486, .7. . . . . . . . . . . . .  

. . . . . . .  739!0. . . . . . . . . . . . . .  

. . . . .  .e. . . . . . . .  

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

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

. . . . . . . . . . . . . .  P 
... 256.. 9. . . .  
. .  m g  . . . . . .  w?!?!.%. . . .  

a .ll4?<. 7.. . .  

Jf58* .1 . .  . . . .  

J.%3!.?. . .  

N 6 . 6 3 . .  . . . .  

240;~. . . . . . . . . . . . . . . . .  I 

W.?! 2. . . . . . .  
. . . . . . . . . . . . . . . . .  

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

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

. . . . . . . . . . .  

X RETAINED 

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

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

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

. . . . .  .p.. . . . . . .  

. .  .P! I.. . . . . . .  

. . .  3x7 . . . . . .  

. . . .  ?2* 3.  . . . . . .  

. .  .9f? . . . . . . . .  

. .  sb. 2. . . . . . . .  

. 96.5. . . . . . . .  

. .96,&... . . . . .  

. .  7.6.8 . . . . . . . .  

. .m . . . . . . . . .  

. . . . . . . . .  

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

. . . . . . .  

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

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

S I N E R  = 100 - 1% RETAINED 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  I x 

. . . .  3.f'Jz. #.+. . . . . . . . . .  

z FINER 

. . . . .  . . .  

... ..a 7, ? . . . . . .  
61. 3 

. . . . .  !?:7.. . . . .  

. . . . .  .?! 7 .  . . . . . .  

. . . .  ..3, E.. . . . . .  

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

. . . . . .  3,Y. . . . . . . .  

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

. . . .  

. . . .  

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

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

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

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

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

PROJECT 
SPECIFICATIONS 

/a 0 . . . . . . . . . . . . . . . . .  

. .  J . . . . . . . .  

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

/ B  a . . . . . . . . . . . . . . . . .  

P. 7e. . ./a. 
WJ.~? .  . ?. 5.. 
. . V e .  3.3:. 
4.. .b. ./ 4 . .  . 

.a. .re.. 5 7 . .  . .  

. . . . .  //'. . . . . . . . .  

. . . .  \k . . . . . . . . .  

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

. .4. ??. . v.. . 

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

. . . . . . . . .  

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

. . . . . . . . .  

p(EET NO. LCfZ 
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5 3 6 9  CONSTANT HEAD PERMEABILITY TEST 
ASTM D 2434 - MODIFIED 

K VALUE CORRJXTED FOR 20 DECREES C = 2.2E+00 cdsec 

> 

GEOSYNTECSLUOR FERNALD/GA 
SAMPLETYPE 

SAMPLE DEPTH 

PROJECT TITLE 
PROJECT NUMBER 
REMARKS 

Due to the limitation of our laboratory equipment the permeability may be faster. TECH 
DATE 

008159 CHECK 
REVIEW 

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

TJ 
2/5/03 

tw 
?w+ 

I 41.31 
2 41.87 
3 41.55 

INITIAL UNIT WEIGHT DETERMINATION 

,PPARATUS & WET SAMPLE (g): 
,PPARATUS WEIGHT (g): 
IET SAMPLE WEIGHT (g): 8083.0 

12529.0 

AMPLE LENGTH (in): 
AMPLE DIAMETER (in): 
AMPLE AREA (in*): 
AMPLE AREA (cm2): 
AMPLE VOLUME (in?: 

4MPLE VOLUME (ft?: 
'ET DENSITY IN @f): 108.9 
RY DENSITY IN @c6: 108.9 

28.27 
182.41 

5650 21.0 136.77 * 
5650 2i .o 134.94 * 
5650 21.0 135.98 * 

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

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

AVERAGE Q VALUE ( m k c ) :  135.90 
AVERAGE TEMP CC): 
TEMPERATURE CORRECTION: 
HEAD OF WATER (in): 
HYDRAULIC GRADIENT (i): 0.33 

Golder Associates lnc. 



~ U T A S K  NO.: CJ f /  LOCAnON: FERNALD, OHIO PROJECT NO: 
DESCRIPTION: ph4W DATE: a day- monthZoZ&, year 

MATERIAL TYPE: SAMPLE NO.: < D l  Lf 3 - 6  

SIEVE ANALYSIS 

APPROXIMATE MJNIMUM WT. O f  SAMPLE SAND nNE GRAIN 
(PASSING NO. i o  SIEVE) (Wm4 65 

QA ID: c & d  

BEFORE WASH AFTER WASH 

TARE NO. . SB 
WT. OC DRY SAMPLE PLUS TARE 

WT. OC TARE 
. .  

DIAMETER 
SlEM NO. 

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

. . . . . .  3 5 5 . 5  
2x00 
I 7.0-0 

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

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

.I. 2:. $9. , 

. . . . . . . . . . . . . .  9.5-0 

. .  r! 9r. . .  ,. 

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

. . . . . .  18.. . . . . .  

. . .  /2pt7.. . .  

. .  n 7 = 3  . . . . .  

2.6.33..?. . . . .  

4 
. . I  . . . . .  4"""""' .?&. .. . . . . . . . .  

.ii' . . . . . . . . . . .  

, %  . . . . . . . . . . . . . . . .  

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

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

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

. . . . . .  .@. . . . . . . . . . . . . . .  &-w. . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . .  @. . . . . . . . . . . . . .  I /m.. . . . . . . . . . . . . . . . . . . . . . .  I To 
. . . .  p.. . . . . . . . . . . . . .  dP. 
. . . . .  .p.. . . . . . . . . . . . . .  /p 
. .  .4..!.. . . . . . . . . . . . .  

. ..2 ?.7. . . . . . . . . . . . .  

. .  .EF,2 . . . . . . . . . . . .  

. .  , 9 7 3  . . . . . . . . . . . .  . 

. .  .?8K . . . . . .  ., . . . .  

. . .  %.d. . . . . . . .  .I.. . .O.f . . .  /p.. . . . . .  

. .  . 9 m  . . . . . . . . . . .  .!! 3. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Vr8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . .  1 1.2 .k 

58s'. . .  ......I.... 4 .&. . . . . . . .  . . . .  ???..aa. 
. . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  

. . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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CONSTANT HEAD PERMEABILITY TEST 5 3 6 9  
ASTM D 2434 - MODIFIED 

033-3486 SAMPLE TYPE 
SAMPLE DEPTEI 

PROJECT TITLE 
PROJECT NUMBER 
REMARKS 

I 3 65.35 

TIMEIN VOLUME TEMP. Q 
SECONDS (A) "C (mVsec) 

I 

Due to the limitation of our laboratory equipment the permeability m y  be faster. TECH 
DATE 

CHECK 
REVIEW 

O O O $ ~ ~  

I INlTIAL UNIT WEIGHT DETERMINATION 

PARATUS & WET S A M P L E  (g): 11815.0 
APPARATUS WEIGHT (g): 
WET SAMPLE WEIGHT (g): 7373.0 f 

r 

TJ 
2/20/2003 

& 
/up? 

SAMPLE LENGTH (in): 
SAMPLE DIAMETH( (in): 
SAMPLE AREA (i2): 
SAMPLE AREA (crd): 
SAMPLE VOLUME 0: 
SAMPLE VOLUME (€2): 
WETDENSlTYIN@d): 
DRY DENSITY IN 0: 

28.27 
182.41 
282.74 

99.3 

5650 23.0 86.59 * 
5650 23.0 86.71 * 
5650 23.0 86.46 * 

INlTIALMOIsTuRE CONTENT 
WETSAMPLE&TARE(g): 
DRY SAMPLE & TARE (g): 
WEIGHT OF TARE 0: 
WEIGHT OF WATER 0: 
DRY SAMPLE WEIGHT (g): 
MOISTURE! CONTENT (%): 

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

86.59 

0.93 1 

AVERAGE Q VALUE (mVsec): 
AVERAGE TEMP 
TEMPERATLTRE CORRECTION: 
HEAD OF WATER (in): 
HYDRAULIC GRADIENT (i): 0.33 

K VALUE CORREClED FOR 20 DEGREES C = 1.3E+00 d s e c  

Golder Associates Inc. 
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CONSTANT HEAD PERMEABILITY TEST 
ASTM D 2434 - MODIFIED 5368 I 

GEOSYNTEUFLUOR FERNALWGA SAMPLE ID CDL-03-7 
SAMPLETYPE 

SAMPLE DEPTH 

PROJECT TITLE 
PROJECT NUMBER 
REMARKS 

I 

TlMEIN VOLUME TEMP. Q 
SECONDS (ml) "C WW 

IIWML UNlT WEIGHT DJTERMINA'IION 

1 45.43 
2 45.45 
3 45.30 

- - 
K VALE c 0 ~ ~ ~ c m . 1  FOR r) DEGREES c = 2.OE+OO d s e c  

Due to the limitation of our laboratory equipment the permeability may be faster. TECH 
DATE 

CHECK 
000165 REVIEW 

5650 21.0 124.37 * 
5650 21.0 124.31 * 
5650 21.0 124.72 * 

TJ 
3/5/2003 

p& 

I N T l U L , M O I S T U R E C O ~  
WET SAMPLE & TARE (g): 
DRY SAMPLE & TARE (g) :  
WEIGHT OF TARE (g): 
WEIGHT OF WATER 0: 
DRY SAMPLE WEIGHT (g): 
MOISTURE CONTENT (a): 

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

124.47 

0.976 

AVERAGE Q VALUE (dsec):  
AVERAGE TEMP eo: 
TEMpERATuRECORRE?cTION: 
HEAD OF WATER (in): 
HYDRAULIC GRADIENT (9: 0.33 

Golder Associates Inc. 



PARTICLE SIZE ANALYSIS MECHANICAL SIEVE METHOD (ASTM CIS ) 

owp~o,,, I ON-SITE OlSf OSAC FACILITY (OSDF) - 
LOCAnON: FERNALD, OHIO 

DESCRIPTION: Q b s s e s  DATE: & day&month 
MATERIAL TYPE: 0 - C  - SAMPLE NO.: cDL@s-g 
SOIL SAMPLE SIZE 

PROJECT NO.- TASK NO.: @$/ 

APPROXJMAK MINIMUM W. 'OC SAMPLE 
(PASSING NO. 10 SIEVE) 

SAND 

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

FINE GFtAIN 

I I 

I I BEFORE WASH WASH 

L . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I WT. W DRY SAMPLE PLUS TARE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I ,6 ~~a . . . . . . . . . . . .  

!74z. 6 . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I I 

TARE NO. I h/ I iJ 

101.7 . .  . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  (9rms) 

WT. OF DRY SAMPLE (grams) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. O f  TARE 

SIEVE ANALYSIS 

OlAMEfER 
( M I  SIEVE NO. 

- 
.. . . . . . . . . . .  .S?:t?O. 

. . . . . .  3955 ....................... 

. .  

. .  

. . .  

. . .  

. . .  

4 
. . . . .  / . . . . . . . .  

. . . . .  YY 4 . . . .  
$.4  . . . . . .  

%.: ....... 

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

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

.#.. 

2 m o .  . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . .  17.0-0 
. . . . .  I .2?. 5 9 .  

9.5-0 . . . . . . . . . . . . . . . . .  

. . . . . .  r! % ... 
6 
S""'  

. . . . .  . . . . . . . . . . . . . . . .  .2;.3. 
. . . . .  yl.. . . . . . . . . . . . . .  ./.'./.6.. . . . .  

fL.8 I 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B 

0 
&, 
0 

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

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

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

. . . . . . .  

. . . . .  79..7;1111 
. .  5rn8.1.. . . .  

... /3.@+?%. 

. .  !?!!=. 4.. . .  

. . .  kz32.9.. . .  

. . . . . . . .  

. . . .  

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  \ I . I  
\ I I J 

SalNER = 1 0 0  - 1 X RETAINED 

X RETAINED 

0 
7 0  
0 
I 3  

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

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

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

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

. . . .  %..p 

. . . . . . . . . . . . . . . .  39-5'. ' .  . ' 

. . .  79..$-. . . . . .  

. .  7% I 

. . .  9% 6 . . . . . .  

. . . . .  9.51 

. . . .  75$ : : : I : j 

. .  ~ ~ , . ~ .  573* zf . . . . . . .  . . . . . .  

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

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

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

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

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

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

I 

. . . . . .  /.* 0. . . . . .  

. . . . . .  1 !?.@. . . . .  

/@e 
/ a  8 

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

. . . . .  ~ ~ ~ . / .  . . . . .  

..... ~ ~ ' . ~  . . . . .  

. . . . . . . . . . . . . . . . .  
20. c; . . . . . . . . . . . . .  

. .  

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

. . . . . .  

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

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

. . . . . . . . . . . .  .oo 

QA ID: 
PROJECT 

sixancAnms 
1 0  0 . . . . . . . . . . . . . . . .  

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

/@ . . . . . . . . . . . . . . . . .  

F. 70.. ./a. 
YQ.70.. .?. 5.. 
. .  r.7-e.. 3 . r  
b..  .To. ./ e... . 

. *. .TP..5T. . . .  

. . .  $ . . . . . .  

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

. . .  

. .?.lo . 
. . . . . . . . . . . . . . . . .  

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

. . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  
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CONSTANT HEAD PERMEABILITY TEST 5 3 6 9  
ASTM D 2434 - MODIFIED 

Due to the limitation of our laboratory equipment the permeability may be faster. TECH 
DATE 

CHECK 
REVIEW 000/1"8 

. 
'ROJECT TITLE GEOSYNTEUFLUOR FEXNALWGA 
'ROJECT NUMBER 
ZEMARKS 

TJ 
3/27/2003 

/w+ 

I 

I 
~ SAMPLETYPE 

SAMPLE DEpTa 

TlMEIN VOLUME TEMP. Q 
SECONDS (ml) "C (mVsec) 

1.  143.10 
2. 143.18 
3. 143.69 
4. 143.27 

INITIAL UNIT WEIGHT DETERMINATION 

3716.0 
PARATUS & WET SAMPLE (g): 

WEIGHT (g): 
WETSAMPLEWEIGHT(g): 

SAMPLE LENGTH (in): 
SAMPLE DIAMETER (in): 
SAMPLE AREA (i2): 
SAMPLE AREA (d): 8 I .07 

5650 23.0 39.48 
5650 23.0 39.46 * 
5650 23.0 39.32 * 
5650 23.0 39.44 * 

INITMLMOISTURECONTENT 
WET SAMPLE &TARE (g): 
DRY SAMPLE & TARE (g): 
WEIGHT OF TARE 0: 
WEIGHT OF WATW (g): 
DRY SAMPLE WEIGHT (g): 
MOISTUFU! CONTENT (%): 

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

AVERAGE Q VALUE (mVsec): 
AVERAGE TEMP ec>: 
TEMFERA"VFU3 CORRECIION: 
HEAD OF WATER (in): 
HYDRAULIC GRADDENT (i): 0.48 

39.41 

0.93 1 

SAMPLE VOLUME (in?: 
SAMPLE VOLUME (ft3: 
WET DENSlTY IN @cf): 

DRY DENSKY IN @f): 

Golder Associates Inc. 



PROJECT TITLE 
PROJECT NUMBER 
REMARI(s 

I SAMPLEID I CDL03-1 I CDLO3-2 I CDL03-4 I 

GEOSYNTEC/FLUOR FERNALD/GA 
033-3486 

I SAMPLEID I CDL 03-5 CDL 03-6 I CDL 03-7 

Carbonate Content Carbonate Content Carbonate Content 

Golder Associates Inc. 



NO. 57 STONE 



5 3 6 9  

a 

a SUPPLIER'S CERTIFICATIONS 



W 

z 4 
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* WELCH 
S A N D  & G R A V E L ,  I N C ,  . . PHONE (513)3533220 
10217 COLUMBiA STREET, HARRISON, OHIO 45030-9751 FAX (51 3) 353-3225 

Fluor Daniel Fer3alJ 
P.O. box 538701 
Cincinnati, OH 45253 

. .  

. .  

Attn: Chuck. VmA4rsdztle 

D m  Chuck; 

Plcaw be actw’aect that Welch Sand & Gravel is supplyhg 2,530 tons of #57 gravel for 
FernaId Projes;i; P.O. fr03EY0584. 

This #57 has been tested in accordance with ASTMC136, ASTMD 2434, ASTMD2487 
and a l l s ~ D 3 0 4 2  procedures and meets the gradation d y s i s  enclosed for #57 gravel. 
The material wilt.& supplied fiw our Ross Plant bcatian All CMtificatkm test results 
arcilcludd. 1 

M A-Conforms to the Subcontract Requirements 
I1 6-Minor Comment - fncomorate and Resubmit p‘ // 

Date: 5 03 
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ON-SITE DISPOSAL FACILITY 
PHASE V 

Welch Sand & Gravel 
1021 7 Columbia Street 

Harrison, OH 45030-975 1 

Submittal No. 201 05-PHV-027 10-002 
Revision 0, 4/22/03 

Document No. PHV-02710-002B 
Revision 0 

Title/DescriDtion: 50-lb representative sample of #57 granular corridor drainage material for 
Cell 6 activities 

(Delivered to GeoSyntec Consultants) 
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5369  

f 1 7 21 &net Road 
Clnclnnatl, OH 40841-1881 

(5131 771-21 12 
FAX (6131 78W3808 

mmmuLa tmm OF WM L.P. 
ENWRONMENTAL, GEOTECHNICAL AND MATEAIAJ.8 PROFESSIONAL8 

Apd 16,2003 

Mr. Gene Gillespie 
Welch Sand & Gravel hc. 
102 17 Columbia Street 
Hsrrison, Ohio 45030 

RE: 
Walch Sand & Qravef 
Roas, Ohio 
ATC File Number 72,22652.0001 

Dear Mr. Oillespit: 

ATC Engineering Swrvices of Ohio L,P. has camploted the sieve analyds on the sample 
of ODOT Item #57 aggregate, taken &om Wdch Sand & Gravel, Ross, Ohio plant. This 
sample was taka Born the on site stockpile as pet ASTM Specifications, This sample 
was tested according to ASTM D 3042 (Standad Tast Method for Insoluable Residue in 
Carbonate Aggregate). The results show that thie smple has less th8U 1% Carbonate. 

e .  
This samplc was also tested according to A S W  D 2487 (Standard Classification of Soils 
for Engineering Purposes, Uoified Soif CkusifIcatbn System). According to the 
gradation of this material, this sample classified as OP. 

Please feel free to contact our office, at your convenience, wlth any questions you may 
have concerning this report. 

Resp ectlll y S u bmi ttod : 

Gene McVey 
Project Manager 

Thomas R, Baker 
Construction Services Manager 

000176 



PROJECT: Laboratory Services 

REPORT DATE: April 15,2003 
TOTAL PAGES: 2 

Welch Sand & Gravcl 
c/o ATC Associates Inc. 
11  121 Canal Rd. 
Cincinnati, Ohio 45241-1861 

ATC PROJECT NO.: '72.22652.0001 
ATC WORK ORDER NO.: 8048 
FlLE NUMBER: Cinchmati 

SAMPLE RECEIVED: 04-09-03 
SAMPLE DESCRTPTION: 

#57 Gravcl 

/ 

&eve Andy& of Fine eC Coar se Aarsmtcs (ASTM C 136) -- 

Fcrcent Finer 

1 1/2" (37.5 nm) 
1 I' (25.0 mor) 

314" (19.0 mm) 
1/2" (12.5 mm) 
3/8" (9.5 mm) 
#4 (4.75 mm) 
#8 (2.36 mm) 
#16 (1.18 nun) 
#30 (0.600 mm) 
#SO (0.300 rmn) 
#lo0 (0.150 mm) 
a00 (0.075 inm) 

100 
100 
87 
32 
6 
2 

1.3 
1.1 
0.9 
0.6 
0.4 
0.3. 

NoLe: This material meets the specified gradation mquimrncnt. 

Swcificatim ' 

loo 
95 - 100 - 
25 - 60 

0 -  10 
0 - 5  

-- 

cc- 

m--- - - 
0-2 

000177 
2 



' . u b / i U / z U U 3  TUE 15:26 FAX 3178480783 ATC ASSOCIATES 

7- 

I CONSTANT HEAD flSTr(7 oa34 
m CHA~ACTERXSTICS 

a'  CYATC 

Boring No.: .---- 
Sninple No,: 804R- I 
&pub (rt): -I-- 

1 

SAMPLE CEIARAC~&STES ' 
CHA RACIER ISVCS 
bngth (cm) 30.5 
Dimerer (an) 1u,2 
Dry Unit Wcipht (pc9 98.0 
Moimm Content (%) 2 7  

A 1 1 0 0 1 A T B S  I W C .  

PROJECT: Laboratory Serviccs 

REPORT DATE: A p d  15,2003 
TOTALPAGES: 2 

wclch Sand & Urivel 
c/o ATC Associates Inc. 
1 1121 Canal Rd. 
Cincinnati, Ohio 45241-1861 

5 3 6 9  
@l002/00:  

7988 Centerpoint Drive, Sulte 40 
Indianapolis, Indiana 46233-334 

www.at~envlm.cor 
3 17,849.499 

Fax 341.849.427 

-- 
ATC PROJECT NO.: 72-22652.0001 

FILE NUMBER: Cincinnati 
ATC WORK ORDER NO.: 8048 

SAMPLE RECETVED: W.09-03 
SAMPLE DESCR'PTION: 

#57 Gmvd 

r LADORATORY HYDRAULIC C0NDUC"I'NlTY TEST SUMMARY 1 

COMMENTS: I Pcnncmt: Tnp Water 
SpAflcation: 10 CIIJSCX minimum 
No~cr This rnxkrkl rncm rhe specified hydaulic conductivity royuircmcnl. 

I 1 
Respectfully Submitted, 
ATC Associates Inc. 

copies: (2) Client I 

Thornar J- Struewing, P.E. 
Principal Engineer 

008178 
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WELCH 
S A N D  & G R A V E L  I N C .  
10217 COLUGBlA STREET. HARRISON, OHIO 45030 (513) 353-3220 

OCTOBER 2033 

FLUOR DANIZL FERNALE 
P.C.BOX 5 3 8 7 0 4  
CINCINNATI, OHIO 45253 

ATTN: C h u c k  VznArsdale 

Dear Chuck: 

Please be advised that Welch Sand & Gravel is supplyong 150 

, i;ons#57 gravel river'ran of gravel for Fernal'd P ro jec t ,  P.o. 
i f  

04FF0014-0000-000Th~s #57 has been t e s t e d  in accordance w i t h  
ASTMC136,ASTMD2434 ,P.STMD2487 and ASTMD3042 procedures and 
meets the gradatior, analsis enclosed for #57 g r a v e l .  The 
material will be supplied from our  Ross Plant from the 
same s o u r c e  as s h i p p e d  in April 2003. 

Mgr.  Aggregate Sales  

0 ~ 0 ~ ~ ~  
Page 1 

Sand e Gravel - Topsoii - Related ServlceS - Convcnlent Locations 
General Plant & Sales Off ice:  8953 East Miami River Wd., Clneinnsti, Ohio 45247 
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CONFORMANCE TEST RESULTS 



/ 
PARTICE SIZE ANALYSIS MECHANICAL SIEVE METfiOD (ASTM C136 ) 
'RoJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

. . . . . . . . . . .  1 . . . . .  
! FINE GRAIN 

65 

LOCAnON: FERNALD, OHIO PROJECT N 0 6 4 1 3 Y '  TASK NO.: b y * /  
DESCRIPTION: P 44, < -. DATE: // day/& month ~2003 yeor 
MATERIAL TYPE: 5'sF- 5 J O W C  SAMPLE NO.: 6 0 f l  3-/ 

SOIL SAMPLE SIZE 

TARE NO. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  W. OF DRY SAMPLE PLUS TARE (T-) 

APPROXIMATE MINIMUM WT. .OF SAMPLE 
(PASSING NO. 10 SIEVE) . I  

P m l L q  b o d  &/ 5 e?!+ L: . JBck.L . . . .  /1 . . . . . . . .  .5. . . . . . . . . . . . . . . . . . . . .  

&I fi f .?! .3. .. .4:. . . . . . . . . .  .+ Y. 3 ! -.? . 
+j Ab's 9. sa 1 

SAND 

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

I I 

I I BEFOFZE WASH WASH 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (grams) .J.q.z!. 2-. . . . . . . . . . . . . . . .  .2W! .2,. WT. (X TARE 

1 SIEVE ANALYSIS 

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

OA ID: D e  
PROJECT 

SPECIFICATIONS 

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

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

. P .-?e.. .!*. . - 

.cp. . f .4 .  . . . . . .  5- 

. . .  

. . . . . . . . . .  

. .  

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

@..T?. L.. 
. . . . . . . . . .  

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

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

182 . . . . . . . . .  
. . . . . . . . . . . . . .  



4 2 

VI 
f3 
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I4 
3 
VI z 
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6 
u w 
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LOCAnON: FERNALD, OHIO 

DESCRIPTION: P m  < DATE: #J, day,* month - 5 3  
PROJECT N O  64 1'3 TASK NO.: 8 y* 1 

, MATERIAL TYPE: 53- 9 f  O W C  SAMPLE NO.: 6 D b 3 2 I 

(SOIL SAMPLE SIZE 'I 
SAND 

115 

APPROXIMATE MINIMUM WT. 'W SAMPLE 
(PASSING NO. i o  SEE) 

I 

FINE GRAIN 

65 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  

1 

. . . . .  &so . . . . . . . . . . . . .  e .9.. . . .  

. . . .  Lt!.?b.. . . . . . . . . .  . 9 ,  ! .! r. . . . .  

. . . . . .  %?.o.. . . . . . . . . .  P . . ( w - .  . . .  

,Ph. c\/ . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I . . . . . . . . .  .I. . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  e l 
. . . . . . . . . . . . .  .I. . . . . . . . . . . . . . . .  

P I N E R  = 100 - 1 X RETAINED 

WT. RETAINED 

. . . . . . . .  
M 
f l  

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

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

. . . . .  W8,. y.. . 

. . .  5 .7  %:. .y. 

. . .  Pi-. Y?!, @? 
, . .5->-!3.a. 7. 
. . .  rs .7 .3.2.  
. . .  51-5.9.6 :?. . 
. .  5: q. 3 Q-. ?. . 
.T 0.8: .r. 

. . .  5 - 3  .Y .K/. . 

. . .  &I.. .I.? 8.. .# 

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

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

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

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

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

I PROJECT 

X RETAINED Z FINER SPECIFICATIONS 

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



% 

a 
0 
II: 

I l l  I I , I I ,  I I I 

Ip/ 
L - 

0 

I 1  I I I I I I I b  
I I I I  I l l  I 

I 1 I 1  I I 1  
I I I I I I I I I  

I I  I I 0 l , I  

j 
I !  I I - 

9 0 I I I I I I I I  
I i i i i  I I 

I I I I I  
I 1  

I l l  
I I l l  I I 
h 4 

I I I I 

I i l l  I I 1 

t l  I 1 I I 1 1 I 1 I I I  I I 

t I I I 
1 I I I 1 i I I I I 

0 0 - 0 
w 

0 0 
Q fn 

83NU lN33ti3d 

0 
N 
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Express 5 3 6 9  

L ii- lengh of smplc  Lq cni 
-4 - m a  of samplc in cmz 

13 =constant head hi cm 
t = rime in seconds 
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HYDRAULIC CONDUCTIVITY 
Project No. GIX-GO448 Tested By HJ& SS 

Project Name Golder Large Diameter Perms Test Date 5/29/03 
Boring No. N/A Reviewed By JW 
Sample No. GDO3-2 Review Date 5/29/03 

Sample Description Gravel 
Sample Depth N/A 

Sample Type: 

Sample Orientation: 
Initial Water Content, %: 

Wet Unit Weight, pcf: 

0.4 

0.4 

Bag 
Vertical 

0.0 
98.4 

A 0.3 

d 0.3 
E - 0.2 

0 
Q, 

0 

.- E 
g 0.2 - 

0.1 

0.1 

0.0 

5369 

0.01 0.02 0.02 0.03 0.03 0.04 0.00 0.01 

Hydraulic Gradient, i 

000187 Remarks: 



f 7 

LOCAnON: FERNALD, OHIO 

OESCRIP TI ON: 
PROJECT NO- TASK NO.: a ,T 
DATE: ,&, d a y L  month ?eA yeor P kr < -. 

. 

\ 

SOIL SAMPLE SIZE 

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

~~ 

APPROXIMATE MINIMUM WT. 'OF SAMPLE 
(PASSING NO. 10 SIEVE) 1 

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  #-Jo188 . . . . . . .  

flNE GRAIN 7 
115 I 65 

SAND 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

\ I I 1 

BEFORE WASH %p4'flfm WASH 7 
A 

TARE NO. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  s..4.:...2 . . . .  

(VamS) . . .  .3.. .? .P2 .e. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  WT. OF DRY SAMPLE PLUS TARE 

\WT. OF DRY SAMPLE (9'0mS) 

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

(gr-s) . . . . . . . . . .  TARE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

/ 

QA ID: ' SIEVE ANALYSIS 

MlulETER WT. RETAJNED TVE NO. 

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

. . . . . .  \ .  ...... K.... 
. . . . . . . .  j q.o.0 

. . . . . .  .Y.. . . . . . . . . . . . . . . .  .. 

2x00 I 
. . . . . . .  ....................... 

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

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

....@.. 

. . . . . .  3 5 .  .G 

. . . .  77.7.,. 3: I. 25.86 .... !. 

. . . . .  Y.8.. . . . . . . . . . . . . . .  .2. .3.6.. . . . . .  3.6 4 . c  .p 
. . . . .  9.6 . . . . . . . . . . . . . . . .  I:./&... . . .  ...3. 6..4?:.9.. 

' . . . . . .  I ?.kd?:.Y 

.. . . . . . . . . . . . . . . . . .  1 
\ I I 

=FINER = 100 - X Z  RETAlNED 

....... . . . . . . . . . . .  . F . e  .......... / .@. . . . . . . .  

...... f l  Pf . . . . . .  I ..... [QO.. ..... I . 'QF.. . . . . .  

. . . . .  .* .. m.. . . . . . . . . . . .  9 4.0 . , 
. . .  2.1 .,.. .1. . . . . . . . . . . . .  7 . w .  
. . . .  .W!. .I.. . . . . . . . . .  2. -7:. .'i. 
.. . . .  %.?.:> .. . . . . . . . . .  ! . Z 3  . 
. . . .  7.%3 . . . . . . . . . . . . .  A:!?-. 
. . . .  7. .% .?. . .* . . . . .  ..%. .3. 

. .  .2, z.. 

I 

. .  7. ? 3.. .I.. . .  

, .  .<..~.!?-ri?..!@p. 
. .:. .?.r %. . .+.. 

- / ...................... 

/ -  
...................... 

. . . .  p To... cp ... 
4 

. . . . .  ...To.. f . . . . .  
/ 'I Y - 

. . .  .I.. . . . . . . . .  
/ - 

.... .  4.9:. 8..  . . I  . . . . .  2.. 2- ....I.. . . . . . . . . . . . . . .  
/ - 
/ - . . . . .  7.%7 . . . . . . . . . . . .  2 . J  . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . .  4.. 3.. 7. .  . . . . . . .  .2 .-. .l.. . . . . . . . . . . . . . . . . . . . . . .  

. . . . .  
c, ' #.76..7 . _ . _ .  .q. $. ...?.. . . . . . . . .  .2 :. . . . . . . . . .  

/ J /  I I / 
/ / / I  
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0 I PERMEABILITY TEST - Constant Head 
(ASTM 332434 - 68) 

I 

I:ncomtted k ( c d s e c )  =I 2.3E-01 

, ." ..- . . ... 

H = consant head m A - 856.34 cmz 
1 = time in seconds L =  17.15 cm 

permeability? k at ZQ *C j X ~ c i n / s e c  

..__._,. ,.,.-- - ._. . . . .  . . .... . :  > '  

000190 
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GeoTesting Express 

Sample Orientation: 

Initial Water Content, %: 

Wet Unit Weight, pcf: 

5 3 6 8  

Vetfical 

0.0 
100.3 

HYDRAULIC CONDUCTIVITY 

0.5 

0.4 

0.4 - 
n 
0 
$ 0.3 

5 0.3 

.e 0.2 

- 
v 

)r 

0 
0 

> 
0.2 - .  

0.1 - 

0.1 - 

0.0 -? 

Project No. GTX-GO458 
Project Name Golder 

Sample No. 
Boring No. GDO3-3 

I 

I j 

- -  

I 

I 

I 1 i 
i 

Tested By HJ 
Test Date July 1,2003 
Reviewed By ss 
Review Date July 1,2003 

Sample Depth N/A Lab No. 10048 

Sample Description Gravel 



LOCAnON: FERNALD, OHIO 

DESCRIPTION: 
PROJECT NO:&& 32// TASK NO.: 3 

-. -3 year P kj -c DATE: day- a+ month -, 

SAND flNE WAIN APPROXIMATE MINIMUM WT. 'OF SAMPLE . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
65 115 

(PASSING NO. i o  SEX) 
(9r4ms) 

BEFORE WASH I 
TARE NO. JB 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.......................................................... WT. Of DRY SAMPLE PLUS TARE (ems) 4w: .Y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
(grams) Jf i l#y a?/* 4 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . . .  ...................... wr. Of 

WASH 

. . . . .  Y.8.. . . . . . . . . . . . . . .  

. . . . .  ?!. . . . . . . . . . . . . . .  

.2;.36.. . .  s . r : . h . .  . .  

SIEVE ANALYSIS 

. . . . .  ' 30. . . . . . . . . . . . . .  

. . . . .  W O . .  

OA ID:& 

- 
@:. 6 0 .  . . . .  

. . . . . . . . . . .  Q .-.w.. . . .  

. . . .  ?!.e.. 

. . . . . .  ' w . 0 . .  
. . . . . . . . .  c!. !.!.!-. . . . .  

. . . . . . . . .  l?.o?.r.. . 

-:. .... . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . .  4w.. . j  . . . . . . . . . . . . . . . . . . .  

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . -I 

mINER = 100 - ZZ RETAINED 

I 8 

. . . . . .  Q. . . . . . . . . . . . . . . .  @'. . . . . . . .  

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

. ..2 .$J . . . . . . . . . . . . .  . ox . .  .. 

. .7Qf47. . . . . .  

. ?: 7f5.21.. . . .  

.3856,.7 . . . . .  
,qt3I:.%. .... 
4tfr;la. 1.. . . . .  
4 W ?  ?. . . . .  
!k96.: q.. . . .  
JO?ly.. . . .  
.451.+.5.. . . .  

Lf5ao.x.. . . .  

W.??+. . . .  

. . . . .  r.r I . . . . . . .  4 
60-, a 

..... mj.. . . . .  

. . . . . . .  9.6 t ?5 .. . . . . .  

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

. . . . . .  9713.. . . .  

. . . . . .  9:?*.h.. . . .  

. . . . . .  7 . u  . . . . . .  

_ _ . _ . .  v.s . . . . . .  

. . . . .  ??!L.. . . . .  

. . . . .  I?!%. . . . . .  

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

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

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

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

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

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

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

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

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

Z flN€R 

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

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

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

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

. . . . . . . . . .  4 

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

. . . .  .C.O.Q... . .  
. .9.5-. f.??. . 

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

..a&. .&.e?.. 

. . . . . . . . . . . . . . . . .  
8 - 1 8  . . . . . . . . . . . . .  

.. Q. .:.s 

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

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

. . . . . . . . . . .  

.8 . .-. .L . . . . .  

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

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

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

. . . . . . . . . . . . . . . . .  
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TlCLE SIZE Ab(ALYSIS MECHANICAL SIEVE METHOD (ASTM c 136 ) 
CT: ON-SITE DISPOSAL FACILITY (OSDF) 

f BEFORE WASH 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TARE NO. J62. . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  WT. (x DRY SAMPLE PLUS TARE (aoms) 7Q4& 7.. . . . . . . . . . . . . . . . . . . .  

f SOIL SAMPLE SIZE I 

AFTER WASH 

SL . . . . . . . . . . . . . . .  

.7Ql.2,7. . . . . . . . . . . .  

APPROXIMATE MINIMUM WT. 'bf SAMPLE 
(PASSNC NO. 10 SIEVE) I 

WT. O f  TARE (grams) 2723 

I SAND flNE GRAIN 

(grew 115 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .~ ..$;&. . . . . . . . . . . . . . . . . . . . .  .a .* .2  . . . . . . . . . . . . .  

Z RETAJNED 

1 SIEVE ANALYSIS 

X RNER 

QA ID:& 

. . .  .t.4 7. .  . . . . . . . . . . . .  

. . . .  4%.4. . . . . . . . . . . . .  

... .76! 5.. 

...... 9b' L .  4 . . . . . . .  ~ 

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

........... 

..... 

. . . . .  79 e I . . . . . . . . . . . . . .  

. . .  .7.?..'3. . . . . . . . . . . . . . .  

. . . .  99.4, 
. . . . .  99!d. . . . . . . . . . . . .  

. . . .  K?.. 

. . . .  Ti. 5 . . . . . . . . . . . . . .  

0.. .?. . . . . . . .  

. . . . . . . . . . . . .  & &  1. . . . . . . . . .  

.s.. 4.. . . . . .  

6, 6 
a.5 . . . . . . . .  

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

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

. .  .e.. . . . . . . . .  .I 

m A M m  
(4) 

....... S?: 6.0. 
32fi 
A S 0 0  
17.0-0 

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

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

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

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

. . . . .  .(.?-... KO.. 

.................. 74-0 

- 
7.9F . . . . . . . . . . . . . . . . . .  

6 . . . .  .2 ;.I 
8""' 

. . . .  .I .J&. . . . . .  

B . 6 0  . . . . . . . . . . . . . . . . .  

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

. . .  @.A- ... . .  

. .  

WT. RETAINED 
(am4 
63 . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  J9 
/ 4 a  I 

.. ?4? 9 

$P.! .?. . . . .  
d&jK 4.. ... 

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

313 .................. 

. - .  

. . . . .  

e .~ /9 . '3  . . . . . .  

4.7/fJ . . . . . .  

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

m c ,  3. . . . . . . . . . . . . . . . . .  

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

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i 

. . . . .  .e. ........ .I .... .!@e ...... 

. . . . .  @. . . . . . . . . . . . . .  .m.. . . . . .  

. . . .  .&!. . . . . . . . .  I .... x . 7 . .  . . . .  

... 53:. b . .  . .  
2.3 5 . . . . . . . . . . .  

.. b.6.. . . . .  
.. c.9.. . . . .  

PROJECT 
sixamnms 

. . . . . . . . . . . . . . . .  p a  
. ./E.. ..... 

??. ./eo. 
. . . . . . . . . . . . . . . . .  

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

.@ 4s. . f.0. ... 

.@.?e.. .5. .  ... 

. . . . . . . . .  

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

. . . . . . . . . .  

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

?. .4& . .a. . . . . .  

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

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

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

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

F041.94.. . . . .  

I I 

C RETAINED 
GEoSmw Cuismiutn FILE NO. 2-14-mS 0 



. I  

0 
Z 
I- o 
w 
0' 
a a 

-I I. 

W 
I- < 
D 

.. 
0 z 
w 
J 

I 
u. 
v, 

n 

.. 
W 
n 

7 I 

I I I I I I I I I 

c 
0 
0 
9 

F 
m 

E 
Y 
t 

1 
I 

I 

! 

I 



- CARBONATE CONTENT- AGGREGATES _ .  

ASTM D 3042 - MODIFIED 

3 
AVERAGE 

033-3486 
PROJECT TITLE 
PROJECT NUMBER 
REMARKS 

0.07 
0.07 

0.08 2 I 

Checked by 

Reviewed by 

SPECIMEN 
NUMBER 

Carbonate Content Carbonate Content Carbonate Content 

% % 5% 

I Tested by I - I - I - -1 

1 
2 - 

Golder Associates Inc. 



PROJECT TITLE 

REMARKS 
PROJEm h!WIBER 

r I I I 

GEOSYNTEUFLUOR FERNALDIGA 

Used pH-4 acid 
033-3486 

, 

SAMPLE ID 
Date 

Tested by 

Checked by 

GD 03-2 - - 
6/24/2003 - - 

TJ - - 
/ 

Reviewed by 

SPECIMEN 

I I 3 0.07 I ! 

Pky 
Carbonate Content Carbonate Content Carbonate Content 

I AVERAGE I 0.07 I I 

MTMBER 
1 
2 

% % % 
0.07 
0.0% 

2 

Checked by 
Reviewed by 

SPECIMEN 
NUMBER 

1 

Golder Associates Inc. 

Carbonate Content Carbonate Content Carbonate Content 
9% % % 



CARBONATE CONTENT- AGGREGATES 
ASTM D 3042 - MODIFIED 

2 
3 

AVERAGE 

I PROJECT TITLE 
PROJECT NUMBER 033-3486 I 
IzEMmKs 

0.0G 0:05 
0.12 0.02 

0.08 0.03 

I 
.. - _ _  

Usd pH-4 acid 

1 0.07 0.06 0.06 
! 0.06 0.M 

3 0.07 0.07 Q.06 
' AVERAGE 0.07 0.06 0.06 

2 0.08 

I 

NUMBER % w z 
1 0.07 L 0103 

I 

000298 

i 

i 
i 

i 

! 

I 

i 

i 
I 
I 

I 
I 
I 
f 
I 
I 
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i !  

Golder Associates inc. 
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a TYPE D RIPRAP 



SUPPLIER'S CERTIFICATIONS 





Hanson Aggregates 
Davon, Ine 
4281 Roush Road 
Hiilsboro 
OH 45133 
Tel (937) 393-421 1 
Fax (937) 364-2509 

October 7,2002 

Mr. Chuck Van Arsdale - Mail Stop 64 
Fluor Fernald, Inc. 
P. 0. Box 538704 
Cincinnati, Ohio 45253-8704 

Re: PURCHASE ORDERNO: 02FF1208, Type D DUMPED ROCK 

Dear Chuck 

This letter is to certify that the Type D Rip Rap produced at both our Highland Quarry 
and our Eagle Quany meets the material requirements for work at Fernald in accordance 
with Item 601.07 and 703.04(3) of the State of Ohio Department of Transportation, 
Construction and Material Specifications, Columbus, Ohio January 1,2002. 

We anticipate that we will ship approximately 1Bd of the material fi-om our Highland 
Quarry and U3rds of the total 65,000 ton fiom the Eagle quarry. 

-. 

If anything fiuther is required, let me know. 

Yours truly, 

. Robert R Backer 
Sales Representative for 
Hanson Aggregates Davon, Jnc. 

[ ] & Qnforms to the Subcontract Requiremlk 
I ) B - Minor Comment - tncorponte and Resubmit 
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: .  

October 30,2002 

Hanson Aggregates 
Davon, Inc 
4281 Roush Road ' 

Hillsboro 
OH 45133 

Tel (937) 393-421 1 
Fax (937) 364-2509 

Mr. Chuck Van Arsdale 
Fluor Danial Femald 

P. 0. Box 538704 
Cincinnati, Ohio 45253-8704 

Mail stop 64 

Re: Certification of Type D to be fiunished to you on P. 0. 02FF1208 

Dear Chuck: 

In accordance with our recent conversation about certification enclosed find two Bowser 
and Morner Laboratory Reports. They certify and give assurance that our Type D Rip 
Rap supplied fiom either the Highlahd Quarry or the Eagle Quarry meets your 
requirements for the On Site Disposal Facility at Femald. -. 

The original contract was to start shipments after January 1,2003 but the field people and 
purchasing at Fernald has asked ifwe can start immediateby. We would be glad to start 
the haul on the Type D right away. 

If any thing else is required, let me know. 

e 
Yours truly, 

Robert R Backer 
Sdes Representative for 
Hanson Aggregates Davon, Inc. 

Enclosures (2) 



Report To: Hanm Appngatcs 
Attn: Mr. PhilYoamg 
1352 O v e  Rood 
Winchest& OH 45697 

Date &tobcr 21,2002 
Report No. 01 I315 
W.0. No, 126788 
NoofPages; I 

Report On; Laboratory DcterminaGoa of Specific G?avhy and Absorption of No. 2 Cnishcd Limestone 
Eagle Cm&d Stone Pfanr 

Results ue prwnted below: 

. S.hoold you have my quesdons, or if we may be of further service, piwe contact me at 
(937) 2368805 extension 329. 

Respectttlly submitted, 

BOWSBR-MOWER, MC. 

SDWjkkfcmb 
011315 
1 -Client 
1 -Pi k 
1-Jh E h  

000206 



* .  

YO. 8421 P. i 

5368  

Repod To: Knnson Aggregates Data OctOber25,2002 
Adn:Mt.PhilYowtg . Report Na 01 1343 
1 3 2  Overstake Road 
Win&wkr, OH 45697 NoofPagm: 1 

Report Oa: Labomtory DctcrminXtion of Specific h v i t y  sod Absorption of No. 2 C d e d  Limestone 

W.O. No, 126836 

Mohl.rrAWQ-Y 

sprcificQtdvity \ 
' B a r n :  .9 %W 

B u m :  

Stould you have my questions, w if we may be of further 3cTVicc. plbau contact me at 
(937) 2364805 MOZI 329. 

0113 sDwPab 3 

RtlPectfirllY Subtditted, 

BOWSER-MOWER, WC, 
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Martin Marietta Aggregates 

MidAmerica Division & Southwest Ohio District 
4770 Duke Drive, Suite 200 
Mason, OH 45040 
Telephone (513) 701-1140 

5 3 6 9  
F ~ x  (513) 701-1149 

March 20,2003 

Mr. Chuck Van Arsdale 
Ms-64 
P.O. Box 538704 
Cincinnati, Ohio 45253-8704 

Project Reference: Fluor Fernald, Angular Choke Stone (6,700 Tons) 

Dear Chuck: 

We herewith certifL that the No. 57 Limestone produced at our Lynchburg, Ohio fkcility for the 
above referenced project conforms to Attacbment 1, Page N0.6, section "A Choke Stone 
Material Requirements (#57 Stone)" and that section "€3. Submittals" requirements have been 
met. The attached Bowser Morner, Jnc. report indicates compliance with the specifications. 
Specifically, the material was tested in accordance with ASTM C136, ASTM (2127, and meets 
the grading requirements of kASHT0 M43. A fifty pound sample of the material will be 
delivered to your site in the next few days. 

MARTINMARIE-ITA AGGREGATES 
CXJ A-Conforms to the Subcontract Requirements 
[ ] 8-Minor Comment - incorporate and Resubmit 

Date: 4hh3 



' BOWSER=MORNER, INC. 5 3 6 9  
Delivery Address: 45 18 Taylorsville Road Dayton, Ohio 45424 Mailing Address: P. 0. Box 5 1 Dayton, Ohio 45401 e AASHTO/ISO 17025 Accredited 

LABORATORY IiEPORT 

Report To: 

Reso& On: 

Mart n Marietta -ggregates Date: March 14,2003 
Report No.: 01 1774 

No. of Pages: ' 2  

Attn: Mr. JimMartin 
3503 Belleview Road W.O. No.: 127757 
Petersburg, Kentucky 41080 

Laboratory Analysis of One Crushed Limestone Sample - Lynchburg, Ohio 

On March 1 1,.2003, one sample of No. 57 crushed limestone was submitted for selected 

laboratory analysis. 

Testing was pedormedas specified by the client and in accordance with the following 

procedures: 

ASTM C 127, "Specific Gravity and Absorption of Coarse Aggregate". 

ASTM C 136, "Sieve Analysis of Fine and Coarse Aggregates". 

Should you have any questions, or if we may be of M e r  service, please contact me at 

(937) 236-8805, extension 329. 

Respec$ully submitted, 

BOWSER-MORNER, INC. 

SDWjWcmb 
01 1774 

,.-. 1 -Client. 
1-File 
1 -Sam Feltner 

Fairfield, OH a 

Scott D. Ruhkamp, Manager 
Construction Materials and 
Geotechnical Laboratories 



W. 0.' No. 127757 
Report No. 011774 
March 14,2003 

5 3 6 9  

1.) No. 57 Crushed Limestone 

A. Sieve Analysis (ASTM C 136) 

B. Specific Gravity and Absorption (ASTM C 127) 



CONFORMANCE TEST RESULTS 



f \ 

LOCAnON: FERNALD, OHIO PROJECT NO6=, TASK NO.: 8 Y /  
DE SCR i P TI ON: PAl tbc  z DATE: 26 d a & L  month x 3 -  year 

MATERIAL TYPE: 5 3 SAMPLE NO.: f . / f  0 3 -1 / 

- 
SAND FINE GRAIN 

115 65 

APPROXIMATE MINIMUM WT. OF SAMPE -457 
(PASSING NO. 10 SIEVE) 

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

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

TARE NO. 

WT. O f  DRY SAMPLE PLUS TARE 

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

1 SIEVE ANALYSIS QA ID: 

I SlEM NO. e . . . . . .  9- 
I/ '+' . ' 

. . . . . .  .!.z.. . . .  

. . . . . . .  .h. w . . .  
. . . . . . . .  

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

. . . . . . . . . . . . . . .  a . . . . . . . . . . . . . . . .  
I 

. . . . . . .  ?-e: !? 0. 
3 9, To . . . . . . . . . . . . . . . . .  
2x00 . . . . . . . . . . . . . . . .  

. . . . . . . . . . .  j7.0.6 
. . . . .  1 .&. KO. 

......... 9 . 5 3  
Y. 3/-  . . . . . . . . . . . . . . . .  

. . . .  .2;.3.6.. . .  B 

. . . .  .I :. fa. . . . . .  

&.bo . . . . . . . . . . . . . . .  

. . . .  t . 3 0  . . . . .  

. . .  P . ! . ! T . .  . .  

. . .  a..o?.T.. . 

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

. . . . . . . . . . .  

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

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

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

L 

. . . . .  P 

. . . .  P.: I 1 : I : : I : 

. . . .  /@ . . . . . . . . .  

. .  1. .3.YYd. J.. . 

.3.8 3.5.3 . . 
y .6. 0.l ... 7.. 

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

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

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

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

Z RETAINED 

. . . . . .  8" . . . . .  

. . . . .  .d. . . . .  

. . .  .Z.>?. .I?. . . . .  

, .  72,. 4 . .  . 

. .  8.7,. 5. . . .  

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

/ 

. . .  YG.: z.. 

. . .  "1.-w . .  

9.3,. .7 

. . . .  % :.3 . . . .  

. .  .%.3 . . . .  

. . . . . . . . . . .  

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

. . . . . . . . . . .  

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

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

X FlNW 

0 . . . .  /. . . .  0 .... 
. . .  .(. 0.G.. . .  

. . . .  fOO;;-. . 
. . . . .  '9. y.. \. . . . .  

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

. . . .  f. .z,. .5-. . 

. . . .  .5 r.0. . . . . .  

. . . .  .z ?.. :[.. . . .  

. . . .  .z :. ./. . . . . .  

0 

. . . . .  2:. 0..  . .  

. . . . . .  1. :. .g . . . . .  

. . . . . .  ! ... 7 . .  . 

. . . .  ..I .-. .?. . . .  

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

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

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

. . . . .  

. . . . . . . . . . . . . .  '0 $ 

PROJECT 
SPEanCAnONS 

l- 
100 

.?Y.?ii .F. 

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

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

. . . . . . . . . . . . . . .  =r,.fe 
. . . . . . . . . .  

. . . . . . . . . . .  

. . . . . .  

. . . . . . . . .  

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

. . . . . . . . . . .  

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

h 
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f 7 /  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TARE NO. 

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

. .  .44w.L ?< . . . . . .  5-Icr! k6.L . L L .  . ? .  . 

Y. 6.2.s:. ? , . 
.2 46: . >. . . . . . . . . . . . . . . . . . . . .  .2 743 . . . .  

WT. W DRY SAMPLE PLUS TARE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ( s r=d  

ARTICLE S E E  ANALYSIS MECHANICAL SIEVE METHOD (ASTM c136 ) 
OJECT: ON-SITE DISPOSAL FACILITY (OSDF) \ 

PROJECT NO@l3 'f TASK NO.: dy* 1 
DESCRIPTION: P hw 4 - -  DATE: .// dayd&. month 

, MATERIAL TYPE: 5?- 9 f  O P C  SAMPLE NO.: c?ffi 5 7, & 

(GL SAMPLE SIZE 

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

( 9 T M S )  I SAND 

115 
. . . . . . . . . . .  . . . . .  I FINE GRAIN 

65 
. . . . . . . . . . . . . . . . . .  

( SIEVE: ANALYSIS 

MAMETER WT. RETAINED 1 (Sr.ms) SIEVE NO. 
Y 

so* 6 . . . . . . . . . . . . .  . . . . . . . .  . . . .  

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

3 .3, ~~ . 

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

. . . . . .  . . . . . . . . . . . . . . . .  ?.?.-e ?. . . . . . . . . . . . . . . . . . . .  

.................... )V.O.O 5 
.f .&. 3.. . . . . . .  
-0 . .?....). . . . . . . . . . . . .  

. r! v . . . . . . . . . .  

. . . . . .  

. . . . . .  

' . . ' t #  
. . . . . .  

'/y;. . . . . . . . . . .  

.$ .............. ..x . . . . . . . . . . .  

.4. ........ I.. 
. . . . .  93.. . . . . . . . . . . . . . .  .2;.3.6.. . . . . . . . . .  4 y w 9  

6 
. . . . . .  ?6. . . . . . . . . . . . . . .  .I :.la. . . . . . . . . . . .  .4.3 *.$2 
. . . .  .!30., . . . . . . . . . . .  .@:.kO. ; ,  . .  ,. . . . . .  .Y.313!?. 
. . . . .  %-o.. . . . . . . . . . . .  e ...30.. . .  . I .  . . . . . .  r z a s r  73 .  
. . . .  ?!.@. . . . . . . . . . .  .4. : .! r. . . . . . . . . . . . .  "1.3.a.Y 
.. . . . .  

)L J?9. . . . .  .I. . . .  .@:O 9.r. . . .  I. . . . . . .  .V.3.3.@! 3. 

I I 

%FINER = 100 - EZ RETAINED 

CIA ID: 

PROJECT 
X RETAINED Z flNW sJEaflCAnOE(S 

. . . . . .  

. . . .  

. . . . . .  

I . . .  .2 Y... 6. . . . . . . . .  .x.. .Y. . . . . . . . . . . . . . . . . . . . . . .  
. . . . .  7.7 I .  !I.. . . . . . . .  .2@. b,. . . . . . .  .%. 7 To.. 
. . . .  ..m 5 . 0 .  . . . . . . . . .  .6: .  . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . .  .?3,. 0 . . . . . . . . .  I .3*. G6 . . . . . . .  I g. c?..!Y 

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

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

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

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

e~~~~~~~ ~ o ~ s l f f ~ m n  FPE NO. 2-14-w~  
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I C E  SIZE ANALYSIS MECHANICAL SIEVE METHOD (ASTM c 136 ) 
IROJECT: ON-SITE DISPOSAL FACILITY (OSDF) \ 

LOCAnON: FERNALD, OHIO 

DESCRIPTION: P 44) < -- 
PROJECT NO.-, TASK NO.: ~9 y* 1 
DATE: /7 day/&, month 20P3 year 

MATERIAL TYPE: 57- 971 Or,< SAMPLE NO.: C 4 g 3  -3  
I 

_____~ 

SAND 

115 

APPROXIMATE MINIMUM WT. .Of SAMPLE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (PASSING NO. i o  sm) 
(srms) 

(SOILSAMPLE SIZE 
- 

FINE GRAIN 

65 
. . . .  

. . . . . . .  1. .3. .9. 

. . . . . . .  4.8: .p  

( SIEVE ANALYSIS ' OA ID:= 

. . . . . . . . .  2. ?. ./.. . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . .  a?.p.. . .  .p. 7's a.. . .  

%.9 ............................. *??.3.. . + 

. . . . . .  .4.. . . . . . . . . . . . . . . .  r: s.3-0 v . . . . . . . .  I 59.1 6 . 4 .  .7 ""*" 

. . . . . .  g o  P?. . . . . . . . . . . . .  

. . . . . . . .  P A. bJ 

. . . . .  f.8. . . . . . . . . . . . . . . .  .2 .,.3.6 . . . . . . . .  57.6 7:. 9 
57. $. 9,4/ . . . . .  f!!. . . . . . . . . . . . . . .  .I .'.I&. . . . . . . . .  

. . . . . .  Y .30.. . . . . . . . . . . . . . . . . . . . . . . . . . .  B 6 0  ,. . .5..  w 9  . . . .  . ? .  3 
s 

.@. 095- ....................... b@B .?.  P . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 P Y W  .! . . . .  

. . . . .  %-o . . . . . .  1 . .  . . .  P ...30.. . . . . . .  a4rl .Y?3 

. . . .  d!06. . . . . . . . . . . .  e!. ! .! f. . . . .  I. . .~.###..8. 

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

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

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

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

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

SINER = 100  - E X  RETAINED 
I I  I / 

/ 3  
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PARTICLE SIZE ANALYSIS MECHANICAL SIEVE METHOD (ASTM c i s )  
PROJECT ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO6- TASK NO.:@ 9 / 
DESCRIPTION: V p q s p  DATE: day,&&, r n o n t h w s ,  year 
MATERIAL  TYPE:^^^^ 6 *#z?f 5 4  I I C Q  SAMPLE NO.: Gre3 - 1  

1 
SOIL SAMPLE SIZE 

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

115 65 

. . . . . . . . . . .  TARE NO. 

WT. o f  DRY SAMPLE PLUS TARE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

( e r n s )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  . . . . . .  2 . w  1 . . . . . . . . . .  
wi. Cf TARE (9rms) , I  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

LWT. OF DRY SAMPLE (g-4 

[ SIEVE ANALYSIS 

2 5-29. (d z 7 (i.6- 9 1 

I 
S E E  NO. X RETAINED I 

. . . . . .  2 ?  ~ . , ; .  . .  

. . . .  . . . I .  .2.. . . .  
& 

. . . . . . .  I . . . .  ~ . . .  

. . . . ~ . .  g4 
. . . . . . .  24... 
. . . . . . .  . . .  

. . . . . . . .  

. . . . . .  Y.. . . . . . .  

. . . . .  v.. . . . . . . .  

. . . . .  ct! 6 .  . . . . . . .  

. . . .  .%. . . . . .  

. . . . . . . . . . . . . . . . .  %OB 
. .  .!%s?. . . . .  

. . . .  . . . . . .  

. . . . . .  w . . .  

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

. . . . . . . . .  

. . . . . . . . . .  

2soo 
. . . . . . . . . . . . . . . . .  rq.00 
. . . . .  .I .2?. KO. . 
. . . . . . . . . . . . . . . . . .  7.5-0 
. . . . . . .  Y! w . . .  

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

. . . . .  .2 ;.3$ . . . .  

. . . . .  ./.*.Io.. . . . .  

8 . 6 0  . . . . . . . . . . . . . . . . . .  

. . . . .  l?.-.3?. . . .  

.O. ! . ! .T . .  . . .  

.@J. 95- . . . . . . . . .  

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

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

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

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

. . . . . . . . . .  

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

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

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

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

. . . . . .  K.. 

. . . .  28. t . .  

. .  ?.3.7-. .?. . .  

. . . . .  8 3.2:. 3.. . .  

.I.l-.%.-.Y.. . .  

a 3 5 5 3 .  
.. a.t 3.3:.9- . . .  

ar.4.L.f.. 
. . . . . . . . . . . . . . . .  2*T(i6- 3 
. . . . . . . . . . . . . . .  

. . . .  

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

. . . . .  

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

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

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

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

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

. . . . .  3.2.l.*2.. . 

. . . . .  .5 . l a .  3..  . . .  
c -  

. 7 / ! . 2 . .  . .  

. . . . . . .  7.g :. b 

. . . . . .  q.7.,.3.. . 

. . . . . .  77 ! .5. . 

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

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

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

z FINER 

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

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

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

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

~ 

. . . . .  k?o. . . . . .  

. . . . .  "j.8:. 7. .  . . .  

. . . . . .  94% p.. . . .  

. . . . . .  6.%.  . . .  

. . . . .  4 0 .  r. . . .  

. . . . . . .  6:. 8.. . .  

. . . .  &!. .t$. . .  

. . . . .  .&. . . . . . . .  

. . .  y'.&? .?. . .  

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

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

. . . . . . . . . . .  '@O[ 

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

PROJECT 
s?EanCATIONS 

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

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

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

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

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

.?O-/L'". , 

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

. . . . . . . . . .  

.7.T. m.. . . .  

. . . . . . . . . .  

. .  

.Q . - l.0. 
. . . . . . . . . . . . . .  

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

2.4 z. . . . . . . . . . .  

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



. .  

0 0 
c* h( 

0 
(D 

0 
aD 

080242 =NU 1NK)Md 



~ 

TlCLE SEE ANALYSIS MECHANICAL SIEVE METHOD ( A n M  C136 ) 
ROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 7 

LOCAnON: ERNALD, OHIO PROJECT NO 64 ' 3  'f ' TASK NO.: 0 Yt 1 
DESCRIPTION: , P k >  -c DATE: day& monthb-> year 
MATERIAL TYPE:5/Q A/ .  D 6 . k  SAMPLE NO.: k F 6 3 - 7  

I 

. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  w... . . . . . . . . .  

7 3 0 3  . . , . . , . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (.&. !?9. . . . . . . . .  

TARE NO: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

............................. WT. OF DRY SAMPLE PLUS ....................... (9r-s) 
(9rms) . . . . . . . . . . . . . . . . . .  

WT. OF TARE 

\ 

SOIL SAMPLE SIZE 
I I 

\W. OF DRY SAMPLE (grams) 

APPROXIMATE MINIMUM W. 'W SAMPLE 
(PASSING NO. 10 SIEVE) 

3 
~ 

SAND RNE WAIN 

115 

7 ...... 

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

. . . . . .  P . . . . . .  
. . . . . . . . . . . . . . . .  $ ... . . .  . . . . . .  

................. P 
. . . .  # ';I 
..%.a .v..  . . . .  

.?&!?.Ll . . . . . .  

. . .  5.7?#. . . .  

. . .  8 .&3  
. . . .  ci. b!:  "111: 
. . . . .  4.3.. .$ . .  

........... 

I I 

I I AFTER WASH 
1 

BEFORE WASH 

. . . . . . . . . . . . . . .  . - I  

. . . . . . . . .  

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

( SIEVE ANALYSIS 

SIEVE NO. 
9 .* .. % p4, ....... 

...... .! .2  ...... 

. . . . . . .  / . . . . .  
I 

yy o ' ' ' '  $ 4:"" ....... 

. . . . . . .  

""@" %:!:::I 
. . . . . .  Y.. ...... 
..... f.8 ......... 

~ . . . . .  ct! . . . . . . . . .  

. . . . .  fL . . . . . . .  

. . . .  f!m. . . . . . . .  

. . . . . .  'W?. . . . .  

Y 
. . . . . .  .3Q.  . . . . . .  

P . . . . . . . . .  .A. v . . . .  

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

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

QA ID:N& 

........ sys. 60. 
39fi 
2x00 
J 7.0-6 

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

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

................. 
. . . . . . . . . . . . .  f ,2. ro 

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

. . . . . .  Y ! T .  
6 . . . .  .2. .3. 
S"" 

. . . .  .I:.f&. . . . . .  

B . 6 0  . . . . . . . . . . . . . . . . .  

. . . .  e ...?io 

. . .  P . ! . ! . T  . . . . .  

I . .  a,?.F.. . - .... . . . . . . . . . . . .  

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

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

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

'BINER = 100 - 1 Z RETAINED 

WT. RETAINED 
(sr-4 

. . . . . . .  

. . . . . .  . . . .  

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

. . . . . .  @. 

. . . . . .  40.6 :I I I I 
. $'1... .3.. . . .  

&.Q3* 3.. . . .  
3 .&. .%.3 
57. L.3: :  
.6.. A.4.4. .3 
.b. s.9 t. 1.. 
. . . . . . . . . . . . . . . . .  

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

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

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

X RETAINED 

__. . . . . . . . . . . . . . . . . .  

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

7 
.... /:&. . . .  

' ... 2qqp:::: 
... @@. ..  

... 4!%.3.:: 

. . . .  4 1. c .(2 . . 
. . . .  bl& .b. .: 
. . . .  7.3.! df:. 
. . . . .  c. 1.v . "s I: 
. . . . . .  3,. .6. .I 

..... ;$$:::. 

. . . . . . .  $.q.: - ...... . . . . . . . .  

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

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

. . . . . . . . . . . . . .  ED 
. . . . . . . . .  

I I  f l n  

~~ 

PROJECT 
SPEaf lCAnONS 

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

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

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

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

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

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

. . . . . . . . . . .  

. . . . . . .  

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

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

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

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

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

o . ~ 4 3  .... 

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

I 
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SOIL SAMPLE SIZE 

APPROXlMAK MINIMUM WT. 'OF SAMPLE 
(PASSING NO. 10 S E X )  . . . . . . . . .  

(srms) I SAND FINE GRAIN 

115 
. .  

I I 

I BEFORE WASH I AFTER WASH 
n 

. . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TARE NO. 

WT. OF DRY SAMPLE PLUS TARE (s rms)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WT. OF TARE (grams) 1 1 '  6 W L 6  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  

\WT. OF DRY SAMPLE (am4 3-Q r, '9 
f 

SIEVE ANALYSIS 

7EVE NO. 

... . .  

. . . . . . .  

....... 

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

. . '  . i$ .  ' %."... 

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

..... f.8.. . . . . . .  

. . . . .  dt!. . . . . . .  

. . . . .  Y34.. . . . . .  

. . . . .  . . . . . .  

. . . .  d-!O~. . . . . .  

. . . . . .  '3.ao.. . . .  

. . . . . . .  . 6 . M . .  . 

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

. . . . . . . . . . . . . . . .  '..a . . . . . . . . . . .  

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

m N E R  = 1 0 0  - 

....... .? .erbi 
32ro I-= .................. 
2 S O O  I 

. . . . . . . . . . . . . . . . . .  
17.0.0 .................. 

. . . . . .  .I .&. KO. 
9.5-0 ................. 

. . . . . . .  Y ! T .  

. . . . .  .2;.3.6.. . s 

. . . . .  . r : . l a . .  . .  

8.110 . . . . . . . . . . . . . . . . . .  

. . . . .  flY.30. 

. . .  . P .  JT.. . . .  

. . . .  a...s?.r.. . .  

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

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

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

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

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

X RETAJNED 

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

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

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

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

X RETAINED z FINER I * ...................... 

....... . . . . . . . . . . .  / .. . . . . . . . .  
/&f . . . . . . . . . . . . . . . . . . . . . . . .  

.. (Y . . . .  
. . . .  {p.. . . . .  

. . .  H.. . . . .  

. .  a'. . . . . .  

. . . . .  .%. . y,. 

. . . .  Yk. f. 7. 

... 8.L  .6.. . 

... 9.5,. .3 

. . . .  7% 3. 

..2..5.t. 3 . .  . 

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

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

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

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

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

' OA ID:/@- 

P R W C T  
SPEanCAnONS 

. . . . . . . . . . . . . . . . .  I I  +. ....... 

. . .  ..I.cp.(?. . . . . . . .  

. . . . . .  .?.e.? 

. . .  5- 3:. 9:: : : I 

. . .  1 .  -3.. .t%. . . . .  

. . . . . .  I! ..3. . . . .  

. . . .  p: . . . . . . . . . .  ? 

.. . . . . . . .  

. . .  q: 6.. 7 . . . . .  

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

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

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

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

I ,7 

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

. . . . . . . . . .  

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

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

. . . . . . . .  

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

'io. 76. .  /.e.?. . 
. . . . . . . . . . . . . .  

. . . . . . . . . . .  

9. .rQ . .  YO.. . .  
. . . . . . . . . . . . . . . . .  

g. 70. l o . .  . 

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

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

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

. . . . . . . . . . . . . . . .  
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LOCATTON: FERNALD, OHIO PROJECT N O W ,  TASK NO.. 3 
DESCRIPTION: . P b <  -iz DATE: day-&, month yeor 

(SOIL SAMPLE SIZE 
~ 

APPROXlMATE MINIMUM WT. 'OF SAMPLE SAND flNE GRAIN 
(PASSING NO. 10 9 E K )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

\ ( g r t J d  115 65 
J 

SIEVE ANALYSIS 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TARE NO. 

YYT. OF DRY SAMPLE PLUS TARE (yams) 

WT. (x DRY SAMPLE (Toms) 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  WT. OF TARE (grms) 

QA ID: b c E )  

1 

........... 

. .......... 

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

I I ....... 6.. ... .-I. .. ..e?. .... -1.. ............... 

. . . .  /a 
.... . .  a'::: I:: 
. . .  r.@. .3c. . 
. . .  5.#*./ . .  . . .  

. ... 86:. . 

.... s 5 . i :  
.... 95.8.. . 

. . . .  mf.. 

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

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

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

I PROJECT 
z R€TAlNu) Z flNER !xancmws 

. . . . .  &!?ir. 
. . . . . .  m?? 
. . . . . .  w4..  
. . . . . .  & b . . . . . . .  
. . . . . . .  Ylg. 
.. . . . . .  %.2. . . . . . .  

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

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

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

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

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

9. . rQ . .  .YO. . .  

.@. 7'0: . .I 0. . . .  
....................... 

..... .a. . . . . . . . . . . . .  *! .QP. . . . . . . . . . . . . . . . . . . . . .  

.......... a.. ........... !.e.?.. ..................... 

., . . . . . . . . . . . . . . .  l .o.a. ...................... ....... d I I 
....  9%. . . . . . . . . . . . . . .  

. . . . .  ?.6. . . . . . . . . . . . . . .  

. . . .  !30 . . . . . . . . . . . . . .  

. . .  %-o. 

.. e! . . . . . . .  

.2;.3. 6 . . . . . . . . . . .  Q233. 

...38... . .  ,. .. l..S.Ip.3..7! 

6 .T!. 3. . I  .*. /&. . . . . . . . . . .  
0 

*.-.bo . . . . .  ..I.. /6.3-.8, 
. . . . . . . . . . . .  

. . . . .  

. . . . .  '3.s.o.. 

. . . . . . . .  P A. P 

. . . . . . . . . . . . . . .  0 !.!T . . . . . . . .  ao.r?. .r 
. . . . . . . . .  l??:.?.?r.. . . .  ZC?.9II .9 
........................... w.33 f l  

I 

-. 
I I I I 

S I N E R  = 100 - 1 X RETAINED 

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

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

.. . . . .  Co.0.. .. .I.. . . . . . . . . . . . . . . .  I / d m  ..................................... 

........ zf . . . . .  ..I.?. .&..!.BO.. 

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

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

.. . . . . . . . . . . . . . . .  #3@02.47.. ' .  . 
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LOCAnON: FERNALD, OHIO PROJECT N Q . W . T A s K  NO.. 3 
DESCRIPTION: , P b< -- DATE: zb dayn+. m o n t h ? ?  yeor 

MATERIAL TYPE: 94 A/ -  f3 SAMPLE NO.: 6 F o  3 -  5 

\ 
I t 

I I BEFORE WASH AFTER WASH 

SAND nNE GRAIN APPROXIMATE MINIMUM WT. 'Of SAMPLE 
( P A S N G  NO. 10 SIEVE) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
(srms) 115 65 I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TARE NO: 

........................................................... WT. OF DRY SAMPLE PLUS TARE 
WT. CF TARE (grms) 

(Faris) 

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

QEVE NO. 

I 

7. .e .-.A. ....................... . . . . . . . . . . . . . .  

2 9 2  %' . "  & V ! . Z  . . . . " " " ,  . . . . . . . . . . . . . . . .  ,'. . . . . . . . . .  

3 ?. ?. Li? 3.. . . . . . . . . . . . . . .  

...... .. 
I 

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

....... YY $ - -  & *'" 

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

g.4. ... . . .  .i%. . Y ....... . i . .  ...... 

. . . . .  d.K ..... 

. . . . .  v. . . . . . .  

. . . . .  %-o . . . . .  

. . .  f!.@. . :. . 

. . .  ?&e.?. . . .  

Y.  
. . . . . .  .30.. . . . .  

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

. . . . . . . . . . .  

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

ZFINER = 100  - 

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

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

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

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

I I 
X RETAINED 

I 

/o- 0 
. . . . . .!.e 0 . . . . . . . . . . . . . . . . . . . . . . . .  

...... .r.o.t' ........................ 

..... L.&e ........................ 

..... I.o.0 ....................... 

...... ? .%?. ........................ 

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

...................... I ' /  Q f i  TO .76../.?.9. . 

..... 8Z.5 . . . . . . . . . . . . . . . . . . . . . .  

. . . . .  b.?! .by.. . . . . . . . . . . . . . . . . . .  

. . . . .  L I . . y . . I . .  . . . . . . . . . . . . . . . .  

. . -  . /. Q 7 . . . . . . . .  .3. . TQ . .  .Yo. . . .  

. . . . . .  ?:. 3. ....................... 

. . . . .  J ... 3. . . . . .  .@.7Q ..M. ... 

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

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

. . . . . . . . . . . . . . . . .  /O.Q!0.249 ... . .  

e G E ~ S ~ ~ ~  C C M S J L T U ~  FILE NO. 2-14- M O Q D  BY: S H a T  HO. 



2; 
3 
0 

0 
I 

c 
0 

0 
C 

% 

a 

d 
.. 

W 
l- 

D 
a 

I I I I t i  I 
I - 

0 

0 
9 I I I I ~ I  

I I  
I I I I I t  

I I l l  
I 

I I I I I I I 
t I , I I I ,  

I I I I t i  I 
I - 

0 

0 
9 I I I I ~ I  

I I  
I I I I I t  

I I l l  
I 

I I I I I I I 

I 1 I I I I I I .  
I I 1 , I  

I I 
I 1 I 1  I 

1 I I I I I I I ~~ 

, I 0 
0 
0 

8 0 
0 - 0 

(0 
0 
w 

c 
0 
c( 



5 3 6 9  

VEGETATIVE SOIL LAYER MATERIAL 



GEOSYNTEC CONSULTANTS 

. . . . . . . . . .  

A 

B 

C 

D 

E 

ATTERBERG LIMITS TEST 
PROJECT ON-SITE DISPOSAL FACILITY (OSDF) 

TARE NO. 

WT. OF TARE 
............................................ &.. .......... !...I.. .... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !?rams) ... .?.?*.%.I. ; . . . . .  .Ah- Fa. ... 
(grams) 37x1 ............... 38a6-L.. . 
(grams) 5 . ~ . I h  ..... ..3L..f.2. 

..................................................... W. OF WET SOIL & TARE 
W. OF DRY SOIL & TARE 

W. OF DRY SOIL = C-A (grams) 9 9*9. 
MOISTURE CONTENT = (D/E)XIOO (7d) %-f 3 1 

.................................................... 
WT. OF WATER = B-C ........................................................ 

...................................................... . e . . - - .  
al.8 

IQUID LIMIT DETERMINATION QA ID: 

. . . . .  I.! 
~~ ~~~ a TARE NO. .............................................. ....... 

WT. OF TARE (grams) 28'38 ...... 
W. OF WET SOlL & TARE (grams) 43,4 1 
wr. OF DRY SOIL 6~ TARE . (grams) 38. 77 

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

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

..................................................... 
WT- OF WATER = 5-C 

W. (x DRY SOIL = C-A 

c(OlSTURE CONTENT = (D/E)XlOO (%) 

(grams) 1 Q* 6 / ................................................... 

........................................ 9.5 -. 
JUMBER OF BLOWS 3 6' 

2. b .............. ................................ 77-1 4.XJtC.. ................... 

DRYING TARE NO. 

1;  
10 15 20 25 30 40 50 60 

NO. OF BLOWS (N) 

PLASTIC LIMIT DETERMINATION 

.-. W! s.. ................ 

.5 7.. ?2 ................. 

... .5:t;f.9 .................. 

.. 112 28. ................ 

.... %!. ........... :. ....... 
23 I I CURING TARE NO. 

f 

QA ID: cw 



- 
PI -- GEOSYNTEC CONSULTANTS 

0 Pmnm SIZE ANALYSIS-SIEVE METHOD 0 422) O f PROJECT ON-SITE DISPOSAL FACILIlY (OSDF) 

F +3/s BEFORE WASH,ve 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TqRE NO. G... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  W. OF TARE (grams) 

WT:OF DRY SAMPLE PLUS TARE (grams) 

\W. OF DRY SAMPLE (grams) 

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

PROJECT NO.:6- TASK NO.: "& / 

+ -  AFER WASH -3/s ' 
.... . . . . . . . . . . . . . . . . . . .  L.C, ? 

/ 7ro"' 
. . . . . . . . . . . . . . . . . . . . . .  !Q.W . _  

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

~ 68.3) 

. . . . . . .  

. . . . . . . .  

. . . . . . .  

. . . . . . . .  

SIEVE ANALYSIS 

fj8.7 
9G.3 
qY.6 
7 z 9 . 7 .  

?e*? 
. . . . . . . . . . . . . .  

SIEVE NO. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *oo.25.3 . . . . . . .  

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

3 in 

2 in 

1 1/2in 

1 in 

3/4 in 

1/2 in 

3/8 in 

No. 4 

No. 10 

No. 20 

No. 40 

No. 60 

No. 100 

No. 200 

PAN 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

76.2 . . . . . . . . . . . . . .  
50. a 

. . . . . . . . . . . . . .  
38.1 

25.4 

19.1 

12.7 

9.53 

4.75 

2-00 

0.850 

0.425 

0.250 

0.125 

0.075 

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

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

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

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

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

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

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

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

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

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

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

. . . . . . . . . . . . . .  
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ll GEOSYNTEC CONSULTANTS 

0 JECT ON-SIX DISPOSAL FACILITY (OSDF) 

" 'ATION: FERNALD, OHIO . PROJECT N O . : G T A S K  NO.:- 
DESCRIPTION: yhQ5es DATE: day- month - c a w 3  year 

......................................................................... TARE NO. I,? 
A W l .  .................................................................. OFTARE (grams) zg. 5q.. 
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. . .  
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28.5 - -. -. 
2 W ( . .  
%..2 6 

*fl...&3 
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............................... 
a7 37 ............................... 2'+ I 

WT. Of DRY SOlL = C-A 
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................ 
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\ 
'CEOSWNTEC CoEtW~Trnn NL NO. 2-15-ALT 
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PLASTICITY INDEX (PI) = .llD LIMIT (LL) = 91 PLASTIC LIMIT (PL) = 

SHEET NO- , OF I 
000264 
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C O R R E ~ I O N  OF UNJrr ?VBIGHT AND WATER CONTENT.FOR Som 
CONTAINING OVERSIZE PARTICLES (&'31K D 4718) * 

- Weight of Total Sample - 
Weight of Oversize Fraction - 
Weight of Finer Fraction (- % ) = 
Percentage of Oversize Fraction =(p3 
Percentage of Finer Fraction (- 78 ) = (I$) 
specific Graldy(Assumed) = (GM) 

- 

WF) = 
(ws = 

(6,) = 

Water Content - 34 , as decimal 
Water Content +34 , as decimal 

Unit Weight of Water 
(Q = Dry Density of finer hction 

=. rl. s 

000268 
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1 : :  . . . . . .  : - : : :  1 

. . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . .  I . . .  - 0  . . . .  . . .  . . . .  



LIQUID LIMIT DETERMINATION 

TARE NO. 

. . .  

B ’ Wl. OF WET SOIL & TARE ........................................ 

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

E Wl. OF DRY SOIL = C-A ........................................ 
.... ... 

N 7- 6 NUMBER OF BLOWS 
I 

DRYlNG TARE NO. 

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

NO. OF BLOWS (N) 

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

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

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

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

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

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

CURING TARE NO. 

. . . . .  

A 

8 

C 

D 

E 

. . . . .  

. . . . .  

. . . . .  

..... 

..... 
F - .  

c 

PLASTIC LIMIT DETERMINATION 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - Z % Z  
Wi. OF TARE (grams) 3 . 
. . . . .  ................................................. ...... 1” ........................................................ Wl. OF WET SOIL & TARE (grams) 14 * s 3. 
WC. 05 DRY SOIL & TARE (grams) I 1. I. t . r - 1  
WT. OF WATER = B-C 

WT. OF DRY SOIL = C-A 

(grams) 

(grams! 

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

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

.......... 
MOISTURE 

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

A.:.?.f.P. ................................ 
~ ..l..*I~.3?. 

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

UID LIMIT (LL) = .= PLASTIC LIMIT (PL) =le 
A 

%OSWTEC CCNSJLTANTS FILE NO. Z-IS-ALT - 

()@02?1 



FLUOR FEFUVaD. A=- 

Hxs== GEosyNTEc CONSULTANTS 
\ ~ 6 Q Q  

CLE SIZE ANALYSIS-SIEVE METHOD (m D 4ay 
PROJECT ON-SITE DISPOSAL FAClLlM (OSDF) 

S E E  ANALYSIS QA I D : D W )  

0 3 i n  ................. 
2 in 

1 1/2in 

l i n  

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

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

................... 
3/4 in 

1/2 in 
................... 

................... 
318 in 

No. 4 

No. 10 

No. 20 

No. 4 0  

No. 60 

No. 100 

No. 200 

PAN 

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

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

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

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

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

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

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

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

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

76.2 

50.8 

38.1 

25.4 

19.1 

12.7 

9.53 

4.75 

2.00 

0.850 

0.425 

0.250 

0.1 25 

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

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

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

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

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

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

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

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

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

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

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

. . . . . . . . . . . . . . .  
I - -  

.. tI!..Z. . . . . . . .  . . .  .17'5 ....... 

PROJECT 
SPEffFlCATlONS 

. . . .  
, ?  

. . . .  73!?!.. ... _ ._ .  .......... -1 ........... 
.... l ! 7 . .  ....................... 

....... 7tL .... -1 .................. 

..... 3.0 ....... 1 T : :  u.:.z . . . . . . . . . . . .  fob' 

............................. I . - -  
920 

7Zm.l:: : : : I I I : : : : : : : : : : I : 
?3/. .. .?gg ...................... 
iC53.. :n?-.L/. . . . . . . . . . . . . . . . . . . . .  

?go. @!s/ ...................... 
10.5.. 23.3 ...................... 

. . . . . . . . . . . . . . . . .  !3$L . . . . . . . . . . . . .  .ZlC:.d. ....... 

................. z.%.L/. ....... 0.075 
. . . . . . . . . . . .  - 

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

/ 

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

................................................................................................................... I COMMENTS:. 

............................................................................................. .o-o EZ7.2. ....... 
I - L 

S H E T  NO. . OF- ,mNER = 1 0 0  - 9: RETAINED 
GEOS'MTEC NO. 2-14-WS CHECXED BY: 
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- -- GeoSyntec Consultants 

CORRECTION OF UNXT WEIGHT AND WATER CONTENT.FOR SOILS 
CON'I'AINING OVERSIZE PARTICLES (RTI1KD 4718) . 

- Weight of Total Sample - 
- - Weight of Oversize Fracfion 

Weight of Finer Fraction (- $46 ) 

Percentage of Finer Fraction (- % ) = (PF) 

= 0 Percentage of Oversize Fraction =PJ 

specifrcGravity(Assumed) = (G.1 

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

. . . . . . . 
. .  

(w,) = WaterContent-g/s ,asdecimal 
(WJ = Water Content + 3 4  , as decimal 
(SF) = Dry Density of finer fi-action 
(6,) = Unit Weight of Water 

2 o f  3 - -  
000275 



GEOSYNTEC CONSULTANTS FLUOR FEWALD 
J 

0 LOCATION: FERNALO, OHIO PROJECT NO.:-%- TASK NO.: 3 
. DESCRIPION: DAIE: 2 dgys+onth year 



GEOSYNTEC CONSULT- I I E 

ROJECT ON-SITE DISPOSAL FACILITY (OSDF) 
FERNALD, OHIO PROJECT N O . 6 0 3  2 TASK NO.: 3 

DESCRIPTION: srn4-Z DATE: - 0 5 day.=. month2= year 

f LIQUID LIMIT DETERMINATION QA ID: 
....................................................................... TARE NO. 2 *3- /..A ........ .2....7 .................... 

A Wl. ............................................ OFTARE (grams) I. b. .g.. . . .  ................. 
. . .  

................ B ' Wf. OF WIT SOIL & TARE 

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

................ 
E W. O f  DRY SOIL = C-A ....................................... ... ................... 

... ........ i. ......... 

CURING TARE NO. 

N NUMBER OF BLOWS 

DRYlNG TARE NO. 

NO. OF BLOWS (N) 1 

.. 
WT. OF WET SOIL & TARE 

* 

.A. : .Z j . 1 ~  .................. :. .............. 

..3,. 2..... ............. :...... ............. 

.. 1 $.t. 1. . L ............................ : ...... 

.... r.. .I. I. .................................... 

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

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

I ..:.. { .  ....................... 
4 . .  ~ . " .  ..... ..................... 

(grams) I .'id. T#. . 

(@UlD LIMIT (LL) = 2. PLASTlC LIMIT (PL) =- 

. .  . .  



APPROXIMATE MINIMUM WT- OF SAMPLE 
(PASSING NO. 10 SIEVE) ’/?, 8C ................................................... 

yr. I +3/@ BEFORE WASH-YB % AFm7 W A S H - . >  

TARE NO. L -  1’ ....................................................... .......................................................... 

.................................................................. WT:W DRY SAMPLE PLUS TARE 1-8-33,-3 - . - - y -  ~ . . ~ 7 9 i - / 3 7 3 . 3 C . 3  . -& ............................... 2~57.1 (grms) 

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

(grams) . . I  6 9~ / cq q-9 
...................................................... 

i 

WT. OF TARE 

<WT. O f  DRY SAMPLE 
~- ~ - 

f 

PROJECT 

.............. : ............................................................................................ 

1 SIEVE ANALYSIS 

SIEVE NO. 

2 in  

1 1/2in 

l i n  

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

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

................... 
3/4 in 

1/2 in 
................... 

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

50.8 

38.1 

25.4 

19.1 

12.7 

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

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

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

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

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

I 9.53 
........ 3L8.m ...................... I 

No. 4 

No. 10 

No. 20 

No. 40 

No. 60 

No. 100 

No. 200 

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

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

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

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

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

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

....PAN’. ..... 
................... 

1 4.75 
................ 

2.00 

0.850 

0.425 

0.250 

0.125 

0.075 

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

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

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

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

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

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

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

W- RETAJNED 

.... 91.6:. .!+! . ~ 

.]. .Q. .3.7,..! 

....... 8.1. .?. 
. .  ..x .%. Q. . 
. . . .  41.. tlr. .? . 

.. 1.3.  .a r .Y 

I 

...... 5.3 ....... l--..m ...... 

. . . .  . . I.. . .... 9%. !. .... 

. . . . . . I . # . .  r \  ) ....... Ti..&. a?!?.. 
.... X!.! ........ I 9r 3.. I- ..: ..... 1 

SPEClFlCATlONS 

................... Job 
. . . .  

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

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

.................... 90‘.y7 .f@’ 

... .o . . . . . . . .  

................... 
333 ................... 

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

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

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

/ 

COMMENTS:. ... _,. ................................................................................................ 0 .................................................................................................................... 
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I FLUORFEXNALD 

CORRECTION OF UNIT WEIGHT AND WATER CONTENT.F'OR SOILS 
WWAENING OVERSIZE PARTICLES ( ~ Z M D  4718) 

- Weight of Total Sample - 
- - Weight of Oversize Fraction 

Weight of Finer Fraction ( - 9 8  ) 

Percentage of Finer Fraction (- 34 ) = (PF) 

= 0 Percentage of Oversize Fraction = Pd 

Spec~cGl-aYity(AsSumed) = ( G -  

= 

(ws = 
(6F) = 
(6,) = 

Water Content - 3 , as decimal 
Water Content + 79 , as decimal 
Dry Density Of her fhdi011 
Unit Weight of Water 

PF) 

. 2. 72 



< I A=- -- GEOSYNTEC CONSULTANTS FLUOR FERNALD, INC. 
L 5 3 6 9  

/ 

MOISTORE-DENSITY REIATIONSHIP 
PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATION: FERNALD. OHIO PROJECT NO.: 6 ~ 2 3 Z I c  TASK NO.: 3 
DESCRIPTION: f(wU DATE: a8 d a y - - .  month &CL year 

% 

@""/ \ MATERIAL WE: F;u MATERIAL SOURCE- SAMPLE NO.: 
4 

. 

SUMMARY OF TEST RESULTS QA ID 

ASTM D 4718 

VlSUAL DESCRIPTION: 

OPTIMUM MOISTURE 

MAXIMUM DRY 

CURVES# loox 
SANRA'IKYJ FOR 
SPECBK: GRAvlTy 
EWAL TO : 

+ 
I .  .. . & 



- - 
GEOSYNTEC CONSULTANTS 

. . .  A 

c 
8 

D 

E 
f 

N 

LOCATION: FERNALD, OHIO 

DESCRIPTION: DATE: day= month E 3 y e a r  
PROJECT NO.:&TASK NO.: 3 

MATERIAL TYP TERIAL SOURCE:- SAMPLE NO.: e ~ - ' 2  
7-43 -7 

TARE NO. . . . . . . . . . . . . . . . . . . . . . .  :.- ......................... *..It7 ........ 
W. o f  TARE (grams) 2 5 g  ......................................................... 
WT. o f  WET SOIL & TARE 

WT. OF DRY SOIL & TARE (grams) 9 3 .  S3 ..................................................... 
WT. OF WATER = B-C 

WI. OF DRY SOIL = C-A 
(grams) .3.*.?7-... .. ...................................... 

MOISTURE CONTENT = (D/E)XIOO 

NUMBER OF BLOWS 

/ 

QA ID: ckhd 

... adx . .  
2l 

. .  .>$...?.. ..................... 
27 

... .w.. . ..I. .. .a*. 2.. . .-I.. ............. 

... ~8.Wf. ..2.?,.6& .................. 

.............................................. +%7/-- I 456% 1 

........ 5% - 6 7 .  . I  .?2: .%&.-I.. ............. 
.. 3 : Q f . .  . .  .3..46. ..................... 

./A?.$-. .. I.. .I&.. .... I.. . .: ........... 
1 1  CURING TARE NO. 

I 

70 15 20 25 30 40 50 60 

NO. OF BLOWS (N) 

PLASTIC Ll MI T DETERM I N AT1 ON 

. . . . .  
A 

8 

C 

D 

. . . . .  

..... 

. . . . .  

..... 

TARE NO. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Wi. OF TARE (grams) 

(grams) 

(grams) 

(grams) 

............................................ 
WT. OF WET SOIL & TARE 

WT. OF DRY SOIL & TARE 

Wf. OF WATER = E-C 

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

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

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

...... 13 ..: . . . . . .  I.. . .... 

WT. OF DRY SOIL = C-A (grams) r.3 5.. ..... /o: 416.. .. ................................................... 
13- 7 13- b 

QA ID: c* 
I ............... ............... 

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

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



RTICLE SIZE ANALYSIS-SIEVE ,,o” 
~ _ .  . PROJECT: ON-SITE DISPOSAL FACIUM (OSDF) 

I 
SAND APPROXIMATE MINIMUM WT. OF SAMPLE 

(PASSING NO. 10 SIEVE) (grams) 115 6 5  
................................................... 

f +3/s BEFORE WASH-Vs 

........................................................... TAPE NO- 5.6 3- ................... L49.. 

........................................................................ W:OF DRY SAMPLE PLUS TARE (grams) 3 I !3# b f55.&. .... 

........................................................ .?%.4.. .. .J??*.Z .. WT. OF TARE (grms) 

1 SIEVE ANALYSIS 

+jg AFTER WASH - .  

.5 f3.3.. :-. .. I. .A:.??. .;. ... 
!.9.! .‘z :. 5. ... yo.?#. 6.. . 
.2.?6?.?. . . . .  .!.9.3.:.a.. . 

@ 3 i n  ................. 

.................. 
l i n  

3/4 in 

1/2 in 

3/8 in 

No. 4 

No. 10 

No. 20 1 No. 40 

No. 60 

No. 100 

No. 200 

PAN 

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

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

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

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

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

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

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

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

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

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

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

L 

WT- RETAINED 

....... 
50.8 

38.1 ................ 
25.4 

19.1 

12.7 

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

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

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

................ 
4-75 ._” , 

.................... I%$?- 9*53 

2.00 . . . . . . . . . . . . . .  
0.850 A 

. . . . . . . . . . . . . .  
0.425 

0.250 

0-125 

0.075 

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

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

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

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

.... 

. . . . .  

.. 

....... 

1.u P. 3. . . . . . .  
.?!?.?.J... . . . . .  

a!--. 6. .  ....... 

i I (  

I 

..... ................... .... 
sg: 6 7  

..... .......... i. 2 .  L 7 . .  ... 

.... .. 
7 /’ 

... .?>.-. c.. ...... ...... 

... . . . . . . . .  ..... - - c  ..... +’?.&.!. ........ ..... 

I ’  
. . .  . i . k  .%$. y. . . .  

: e  
. . .  .:. . j . .  ........ 

.-. -, -.. 
. . . .  #A 5.A 0 . .-I . . . . .  

-, / ,> 
. . .  .G%L.?S.. . j . .  .... 
c .:; .r: 
..-!.0.r? ......... 

QA ID: 
PROXCT 

SPECIflCATIchS 

................... 
.. , . : 

I 7  . . .  .................. 

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

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

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

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

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

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

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

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

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

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

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

COMMENTS:. ...................................................................................................... 

............................................................................................ ‘*.oo284.. . . . . .  

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

SHEET HO. c6- 5? 
C H E ~  e t  

%FINER = 100 - X RETAINED 
%OsWEC b G l J L T k l S  FILE NO. 2-14-PMS r 
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a GeoSyntec Consultants I- I 
CORRECTION OF UNIT WEIGHT AND WATER CONTENT.F’OR SODS 
CONTAINING OVERSUE PMXTICLES (&llW D 47I8) 

- - Weight of Total Sample 
Weight of Oversize Fmction 
Weight of Finer Fracfion ( - 7 8  ) 

Percentage of Finer Fraction (-% ) = (PF) 

- - 
= 

Percentage of Oversize Fraction =Pd 

specifiicGravity(Assumed) = (GJ 

@&$) = 
(WJ = 
(6F) = 
(&) = 

Water Content - a , as decimal 
Water Content+& , asdecimal 
Dry Density of h e r  fiaction 
Unit Weight of Water 

7. e3 
93.0 

. 2.72 



FLUORFERNALD 1 II GEOSYNTEC CONSULTANTS 
J \  

5 3 6 6  s- MOISTURE-DENSITY RELBTIONSHIP . 

P R M C ~  ON-SITE DISPOSAL FACILITY (OSDF) 7 

LEAION: FERNALD, OHIO PROJECT NO.:@&U/TASK NO.:-L 1 DESCRIPllON: PhWZ 30 Q& 2m3 DATE: - dw-mwth - year 
[MATERIAL TWESWQ~/( MATERIAL SOURCE M &-- SAMPLE ffo.:=a 



TOPSOIL 



- - 
GEOSYNTEC CONSULTANTS 

............................................... 
WT. OF TARE (grams) 

(grams) 

wr. OF DRY SOIL 6~ TARE . (grams) 

(grams) 

......................................................... 
W. OF NET SOlL & TARE ..................................................... 

..................................................... 
W. OF WATER = B-C ................................. ..._. 

- F * n  - 

ATTERBERG LIMITS TEST f i n  IASTb! D 4318) 

PROJECT f l  
ON-SITE DISPOSAL FACILITY (OSDF) 

I 

.... 
a8.30 
4.,21 

..5?Z*. ... 
g i .  24 

3 LOCATION: FERNALD, OHIO 

MATERIAL TYPE: T?*i I MATERIAL SOURCE: SAMPLE NO.:= 

PROJECT NO.: b Q 3 z l l T A S K  NO.: 
DE SCRl PTI ON: PhclseF DATE: &!- day&& month 

, 

A 

8 

C 

D 

LIQUID LIMIT DETERMINATION - 

TARE NO. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WT. OF TARE (grams) 

(grams) 

(grams) 

(grams) 

................................................. 
WT. OF WET SOIL & TARE 

WT. OF DRY SOIL & TARE 

WT. OF WATER = B-C 

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

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

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

. . . .  

A 

B 
. . .  

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

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

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

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

C 

D 

E 

F 

N 

I ............... 2.3 

.............. $% 82 
'. -3 I!.?!. ... 

. . . . . . . . . . . .  439-t 

.. 5.38.. .. 
KT. W DRY SOIL = C-A . J!2?.23- . .  

.94 0. .... 
(UMBER OF BLOWS I I6 

ORnNC TARE NO. 1 1  

QA ID: 

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

. ._ %a 28s,*5 ._ .__.  v.. ................... I 

..-  4 .a% .................... 
, .  5-54 . _ _ _ . I  ................ 
Y??! 
.. 43 
21 

. A.!. ....... 

............... 28-25 

. ..mt!. .... 

.3517- 5 . .  . 
_ . -  Ms. .... 

WT. OF DRY SOIL = C-A .. .... .................................... .(?rams?. 
MOISTURE CONTENT = (D/E)X100 

.............. 1.5 

............. 2$,6 I 

... 2%. y.. . 

............. 3 7 1 5 $  

............ 1 6  ?h 

CURING TARE NO. 

Y ............................... 

A- 



- 1 1  FLUORFERNALD 1 -- GEOSYNTEC CONSULTANTS 18 l 
e 

............... ...................................................... 
WT.W DRY SAMPLE PLUS TARE ...................................................... 

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

I J 

PARTICLE SIZE ANALYSIS-SIEVE METHOD 5 3  6 6 h  D 422) 

PROJECT N O . : . ~ T A S K  NO.:.L- 
e ( p R 0 x c l  ON-SITE DISPOSAL FACILITY (OSDF) 

.. m-.. h A,,, -  

I t .......................... ......................... 

' SIEVE ANALYSIS . 

SIM NO. 

3 i n  

2 in 

1 1/2in 

l i n  ' 

3/4 in 

1/2 in 

3/?. in 

No. 4 

No. 10 

No. 20 

No. 40 

No. 60 

No. 100 

No. 200 

PAN 

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

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

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

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

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

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

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

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

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

. . . . . . . . .  

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

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

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

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

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

DIAMETER W l -  RETAJNED 
(mm) (grams) 

76.2 

50.8 ...@............ 

38.1 

25.4 

19.1 

12.7 

9.53 

4.75 

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

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

................ ...e . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  . w . o ?  ........ 

.................. R.S.3 ........ 

................ .!.Si.. 3. . . . . . . . .  

. . . . . . . . . . . . . . . . .  2.00 %&. . . . . . . . .  

6!, . /. . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  8 . 2 3 .  . . . . . . . .  

. . . . . . . . . . . . . . . .  !POo.$ . . . . . . . .  

. . . . . . . . . . . . . . . . .  0.125 j.!.?.?.X.. . . . . .  

% 6 , 7  ................ I 

b 0.850 
. . . . . . . . . . . . . . . .  

0.425 '> 

0.250 

! KL.3.. 0.075 
. . . . . . .  

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

X RETAJNED 

..... c3 ........... 

.... L! .......... 
, -, 

/'. 
.. ..Pi. .......... 

(s; ............... 
,$& 9 4 . . . . . . . . . . .  

t p; 
. . .  .i .+. . . . . . . . . . . .  

r '  2 .-.. 
- -  . . .  k .><'e. . .I. . . . . . .  

I ." ..-, ..- 
;- . . . . .  >!?. 2. . . . .  

. . . .  Ii .. ;:: .... /. . . . . .  
! C  +. 

R e- 
. . .  ?%?. ??. . t. : . . . . .  

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

CIA 10:- 
PROJECT 

X RNER SPECIFICATIONS 

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

, ?  . -  i ..;I b-. .... A . ? . . - b . .  ........................ 

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

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

. .  . ........... : . . . . . . . . . . . .  

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

" .................... 

':7p.5.ky d ..................... 

?.?.e. .(.. .1.0. :. . . . . . . . . . . . . . . . . . . . . .  
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033-3 CTOBER 2003 
PARTICLE SIZE DISTRIBUTION 8r ATTERBERG LIMI"S 

ASTM D421, D422, D4318 

PROJECTNAME: GEOSYNTEC/FLUORFERNALDlGA 5 3 6 9 
Depth: SAMPLE ID: TSMl 

TYPE Bag 

loo 

90 

80 

% 70 

p a  
a 

50 S 

s 
i 
n 4 0  
g 

30 

20 

10 

0.1 0.01 0.001 100 10 1 loo0 

Partide size in millimeters 

I Smacl.y Hsmcal F- corn Fio C m x  

I SAND FINE3 a38BI.s G F A v a  

u s :  

Plrridc size 

(& %Fila 

0.029 I 73.7 

0.019 I 66.4 

little line gravel. I 
(CL) J 

0.01 1 ml 1 81-03 

0.0030 
0.0013 30.0 

PLASnCITY CHART 
60 

5a 

- - 
P, 
x u )  

f 

u 
5 
z m  

W 0 

L 

IO 

0 

LIQUID LIMIT (LL) 

ATIERBERG U M m  
Method - A (Dry preparation) 
U R A LI M. 

I I I 

Golder Associates Inc. 



ORGANIC CONTENT (PERCENT ORGANICS) 

Method C 
ASTM D 2974 5 3 6 9  0 

PROJECT TIT= 
PROJECT NO. 

REMARKS 

.. 

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 

Tare Number 
Weight Of Wet Soil & Tare (gm) 
Weight Of Dry Soil & Tare (gm) 
Weight of Tare (gm) 
Weight Of Water In (gm) 

3354 
Moisture Content (%) McIl 0.8 1 

34.80 

34.53 

Weight Of Dry Soil (gm) 

I 

I Description Brown, SLTY CLAY, some coarse to line sand. little fine gravel. 

USCS 

Organics Percent 

(CL) TECH TJ I 

(w4 = wl-w3)/McH 

w7 = (W5lW4PlOo , -  

(w8 = 1WW7) 3.8% I 3.7% I 3.8% 

ORGANIC CONTENT = 1-1 

Golder Associates Inc. 00G294 



f 

SAMPLE N 0. FQ '- 
LOCATION: FERNALD, OHIO 
DE SCRl Pil ON: P h G S L S  DATE: day&&kihmth year 

PROJECT NO.:=TASK NO.: 3 

, MATERIAL TYPE?ySo;\ MATERIAL SOURCE: 

m I GEOSYNTEC CONSULTANTS 1 I F%$ 

TARE NO. . . . . . . . . . . . . . . . . . . . . .  :. .............................. 
. .  A W. Of TARE (grams) .......................................................... 
B W. OF K T  SOIL & TARE (grams) .................................................... 
C W. OF DRY SOIL h TARE . (grams) .................................................... 

D WT. Of WATER ....................................... = B-C (grams) 

E W. OF DRY ....................................... SOIL = C-A (grams) 

N NUMBER OF BLOWS 

f MOISTURE CONTENT = (D/E)XlOO (ss> .................................................... 

I. 

\ S;!?dO 
@ AllERBERG LIMITS TEST (ASTM 0 8318) 

. PROJECT ON-SITE DISPOSAL F A C l L l N  (OSDF) 

.3*.!.. .... 

38.39 
@, 6 6. 

\ST $?. .... 
/.?a. 84 .... 

f ' l ,  2 5 

L/z. / 
a0 

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

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

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

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

............................. 141 I 32. 

WT. OF DRY SOiL = C-A (grams) 6-75. 
MOISTURE CONTENT = ( ~ / ~ ) ~ l o o  (%I / 9.6 

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

..... 

10 15 20 25 30 40 50 60 

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

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

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

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

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

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

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

I I CURING TARE NO. 

I II NO. OF BLOWS (N) II 
PLASTIC LIMIT DETERMINATION 

. . . . .  

A 

B 

C 

D 

. . . . .  

..... 

..... 

..... 

TARE NO. 

WT. OF TARE (grams: 

WT. Of WET SOIL & TARE (grams) 

WT. OF DRY SOIL & TARE (grams) 

WT. OF WATER = 6-C (grams) 

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

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

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

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

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

............... 4 8 

. ..?a 47.. 

.............. 36i FY 

............ 3 5 .  m.. 

.... A 32.. ... 

... .L 2. .  ... 

. .38: 3.7.. 

.$&e 2@. .. 

............. /os7 

.... aP56 ..e.. ..... 

.. .... 

QA ID:& 

I 

.............................. .I- 
\ [ LIQUID LIMIT (LL) = L/z PLASTIC LIMIT (PL) =/p PLASTICITY INDEX (PI) =-) 

/)I 
e~~~~~~~ CONSULTMUS FIE NO. 2-1s-UT Cli€a<a, BY: SHET NO. 



GEoSYNTEC CONSULTANTS 

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

SIEVE ANALYSIS 

SiM NO. 

*T .................. 

2 in 

1 1/2in 

l i n  

3/4 in 

1/2 in 

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

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

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

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

................... 
3/a in ................... 
No. 4 

No. 10 

No. 20 

No. 40 

No. 60 

No. 1 0 0  

No. 200 

PAN 

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

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

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

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

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

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

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

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

DIAMETER 
(mm) 

50.8 

76.2 ................ 

................. 
38.1  

25.4 

19.1 

12.7 

9.53 

4.75 I 

2.00 

0.850 

0.425 

0.250 

0.125 

0.075 

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

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

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

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

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

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

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

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

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

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

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

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

YTT. RETAINED 
($Toms) 

.................. a 

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

.... ~ k .......... 

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

...! L.? ........ 

..35.18.. ....... 
54.4 
:.%3 _. :. . - . . 
A?... .# .... . . . . .  
Yo.*. 3.. . . . . . . .  r&, i7’ 

l.L.6.. . . . . . . . . .  

7! ?#: : I : I : I I I : . 
-.. ll%a. ..... 
D. ......  

I f! RETAINED 

i 
.. ../p ......... 

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

.... p’ 2. .......... 

...LjL ....... 

c\ o...;;..:... .... 

l o  -3 

.... L. 9.. ..... 

. . . .  .3? .?. .. .  
1 ‘  

.T 

. . .  .”*. . . . . . . . . .  v 

. . .  ??.?.:I.. . . . . . . .  

- -  / 
. . .  1.2 9. E>. . . . . . .  

. . .  ....... 

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

QA ID:= 
PROJECT I SPEClnCATlONS 

. . . .  

. . . .  

. . . . .  

. . . . .  

. . . . .  

..... 

.. 

. . . . . . .  

. . . . . . . . . . .  

. . . . . .  

. . . . . . .  

. _  . . . . . .  

. . _ .  

. . . .  

. _ . .  

_ _ . .  

. _ - .  

.. 

- I  .................................. 

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

................................................................................................................... 
0002.36.. . . . . . . . . .  

,mNER = 1 0 0  - X 1 2 

COMMENTS:. 

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

RETAINED a 0  SmEc -&E NO- 2-1 C P M S  CHECKED BY: SHEET NO. -OF 
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CTOBER 2003 033-358 

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 

100 

90 

80 

% 70 

p a  
a 

50 S 
S 
i 
n a  
g 

30 

20 

10 

0 
IO 1 

ASTM D421, D422, D4318 

PROJECT N A M E  GEOSYNTEClFLUOR FJ3RNALDlGA 5 3 6 9  
SAMPLE ID: TS03-2 Depth: 

Bag TYPE: 

lo00 100 

Partide sue in millimeten 

0.1 0.01 0.001 

12.0" 
3.0' 
25' 
2.0' 
15' 
1.0" 

0.15' 
O S "  
0.315' 

#4 
810 
xm 
#40 
(160 

tl00 
I200 

x 

Parrick S i  Putick S i  

(-0 BFW 

0.029 16.1 
0.019 692 
0.01 1 589 Finu 

0.0083 515 SirorClay 84.36 
0.0059 46.8 
0.0030 38.4 
0.0013 327 

uscs: 

AllERBERG UMrrS 
Method - A (Dry preparation) 

U. R A LI M 

I I I 



ORGANIC CONTENT (PERCENT ORGANICS) 1 
5369. ASTM D 2974 

Method C 
t 

PROJECT TITLE 
PROJEm NO. 
REMARKS SAMPLED 

Hygroscopic Moisture Content 

Description 

USCS 

Tare Number 
Weight Of Wet Soil 81 Tare (gm) 
Weight Of Soil & Tare (gm> 
Weight of Tare (gm) 
Weight Of Water In (gm) 
Weight Of Dry Soil (gm) 
Moisture Content (5%) 

Brown, SILTY CLAY. some coarse to fine sand, trace fine gravel. 

I 

(cL> TECH TJ I 

Crucible Number 
Weight Of Soil Dry & Crucible 
Weight After Burning 81 Crucible 
Weight Of Crucible 
Weight Of Soil Dry 
Weight After Burning 
Weight Lost 
Ash Percent 
Organics Percent 

cwu 

(w4 = Wl-W3)MCn 
(w5 = W2-W3) 

(w6=W4-W5) 
W7 = (w5/W4)*100 

(w8 = 1oO.w-l) 

ORGANIC CONTENT = vi 

Golder Associates lnc. 
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NIANUFACTURERS'/SUPPLIERS' QUALITY 
CONTROL DOCUMENTATION 

0 



MANUFACTUREWSUPPLIER SUBMITTALS a 



a 

c 

GEOSYNTHETIC CLAY LINER AND CAP 
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IS00 West Shure Drive 5th Floor 
Arlington Heights, IL 60004 

December 4,2002 

Alan Hohnhorst 
Fluor Fernald, Inc. 
7400 Willey Road 
Hamilton, OH 4501 3 

Subject: Solicitation Number FO2PB09269 

Dear Mr. Hohnhorst, 

CETCO proposes to supply Bentomat* ST as the geosynthetic clay liner (GCL) for this 
project. Your contact person is Tom Hauck with Northem Geosystems. He can be contacted at 248- 
652-9274. Please find the enclosed submittal information requested in specification section 02772P 
- Geosynthetic Clay Liner and Cap Part 1.04 Submittals A 1-12: 

1. Product Name @ I  
Bentomat* ST Geosynthetic Clay Liner 

._  
2. Daily Production Capacity and assurance that delivery of material will meet schedule for this 

contract 

CETCO currently has two GCL production facilities with a combined manufacturing 
capacity of greater than 400,000 square feet of material per day. We will meet all delivery 
requirements for this project 

3. Manufacturing Quality Control Procedures 

“CETCO GCL Manufacturing Quality Assurance and Quality Control Manual” is enclosed. 
I 

4. Manufacturer’s Requirements for  any geotextile component of the geosynthetic clay liner and 
cap to include, as a minimum, mass per unit area, grab strength, and grab elongation 

CETCO purchase specifications for the woven and non-woven geotextiles used to manufacture 
Bentomat@ ST Geosynthetic Clay Liner are enclosed. 



.. : 1 .. . , .. i 

__ ._ . .; .. . - -. -. .... . ..,- 

_,- -:.. .... , _ _  .. _. 
. i_) . ;- :>&. ...-. 

5. Certification that manufacturer’s requirements for geotextile component of geosynthetic clay 
liner and cap are met 

For this project, CETCO will use geotextile products manufactured by Synthetic Industries, Inc. 
Certified property sheets on the woven (82 TEX) and the non-woven (GEOTEX 650) are 
enclosed. 

6. Certification of Minimum Average Rolls Values with 95% lower confidence limits and 
corresponding test procedures for all geosynthetic clay liner and cap properties listed in Table 
02 772P-1 

A Bentomat@ ST Geosynthetic Clay Liner certified property sheet for this project is enclosed. 

7. Recommended procedures for installation of geosynthetic clay liner and cap and for overlapping 
adjacent geosynthetic clay liner and cap panels, including requirements (if any) for placement of 
granular bentonite 

Three documents are enclosed: “Bentomat@ GCL Installation Guidelines”, “Bentomat@ The GCL 
With The Winning Edgemyy, and “Bentomat@ ST hydrostatic chamber seam testing data”. 

CETCO has developed a two-part edge enhancement system that eliminates the need to use 
additional granular sodium bentonite within the overlap area of the seams. We call this edge 
enhancement, SuperGroovem, and it comes standard on both longitudinal edges of our 
Bentomat@ geosynthetic clay liners. It should be noted that SuperGroove” does not appear on 
the end-of-roll overlaps and recommend the continued use of supplemental bentonite for all. end- 
of-roll seams. 

a 

8. Recommended Storage Requirements and Limitations 

The enclosed, “Bentomat@ GCL Installation Guidelines” contains this information 

9. Projected Geosynthetic Clay Liner and Cap Delivery Dates 

CETCO will meet all project delivery dates set forth in Tables 02A through 02D found in 
Solicitation Section J, Attachment 111. 

I 

10. Completed Foim included with bid package indicating compliance with specified requirements 

Please find this completed form enclosed. 

11. Material Safig Data Sheets (MSDS) for geosynthetic clay liner and bentonite 

MSDS sheets for Bentomat@ ST Geosynthetic Clay Liner and Volclay@ CG-50 Soil Sealant are. 
enclosed. 

0030308 



.. _.. -. . . 

12. Manufacturer Warranty 

A sample project warranty is enclosed. 

We appreciate the opportunity to provide our proposal and look forward to working with you 
once again towards the successful completion of the DOE/ Fluor Femald project. 

Best Regards, 

- 3  
Donald L. Carine 
CETCO Lining Technologies 
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CETCO Purchase Specification 

... 

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

Product: Bentomat' ST Woven Base Fabric (BM-BW-3.2) 
Issued : August 2001 

Woven polypropylene geotextile produced must meet the following criteria. The ASTM methods specified 
must be followed. Certification for each lot of fabric, dong with test data, must be received by Cetco prior 
to deliveq. Electronic transmittal of certification and data is preferred. 

Phpsical Properties (machine direction) Unit of Measure MARV ASTM Method 

Mass Per Unit &ea 

Grab Elongation 
puncture 
Color 

Grab strength (warp) 
3.2 ASTM D-5261 
120 ASTM D-4632 
20 nominaI ASTMD-4632 
70 ASTM D4833 
black 

Processing Unit of Measure Minimum Maximum 

Count WarpxFill 
Warp overfill 
Fill Overfill 
Weave 

24 x 16 nominal 
% 10% 15% 
% 10% 50% 
Minimum amount of twisted yam in both directions 

Packaeing Unit of Measure Minimum Maximum 

Roll la@ 
Roll width 

ft 
in 

3 000 4000 
184 (-0/+3) 

The outside of each roll must dearly identify the product name, roll number, roll length (ly) and roll width 
(in). The core must also identify the roll number. Each roll must be packaged to protect the roll during 
outside storage. 

G e o t d e  may not be attached to the core. There will be a maximum allowance of two seams per roll. 

Miscellaneous 
Shipping documentation must identify each lot and roll number in addition to roll weights (lbs), roll lengths 
(ly) and cost per ly. Lf different than invoice number, each invoice must reference the bill of lading number 
that the product was shippea under. 

Qualified Suppliers Sumlier Product Desienation 
synthetic Industries 82 Tex _- -- -_ -_ - _  --_ - -WayneTex - -  . .I4882 

~A-Contoms to the Subsontmct Requirements 
1 !3-NfhOr Cemment - tncomrate and Resubmi; 



CETCO Purchase Specification 

Product: Bentomat Nonwoven Cover Fabric @M-cNwd.O) 
Issued : August 2001 

Nonwoven polypropylene geotextile produced must meet the following criteria The ASTM methods 
specified must be followed. Ckdfication for each lot of fabric, along with test data, must be received by 
Cetco prior to delivery. Electronic transmittal of certification and data is preferred. 

Physical Prouerties (machine direction) Unit of Measure MARV ASTM Method 

Mass Per Unit kea 
Thickness 
Grabstre@ (MD) 
Grab Elongation (MI) 
Puncture 
Color 

O z l y a z  
mils 
lbs 
% 
lbs 
visual 

6.0 ASTM D-5261 
120 ASTM D-5199 
75 ASTM D-4632 
90 min ASTM D-4632 
55 ASTM D-4833 
naWwhi te  

Processing Unit of Measure Minimum Maximum 

Denier 8 12 
inches 3 .O 4.0 
Product must not be calendared or treated to limit fiber 

Length 
Calendarina Heat Treatment 

availability for further needle punching in Cetco’s process 

_. 

0 Packasring Unit of Measure Minimum Maximum 

Roll length 
Roll width 
Roll diameter 

ft 
in 
in 

1000 
192 
36 48 

The outside of each roll must clearly identify the product name, roll number, roll length (ly) and roll width 
(in). The core must also idenm the roll number. EAch roll must be packaged to protect the roil during 
outside storage. 

Geotextile may not be attached to the cure. There will be a maximum allowance of two seams per roll. 

Miscellaneous 
Shipping documentation must identify each lot and roll number in addition to roll weights (lbs), roll lengths 
(ly) and cost per ly. If merent than invoice number, each invoice must reference the bill of lading number 
that the product was shipsed under. 

Qualified Sumliers Sumlier Product Desimation 

- Synthetic Industries 650 

TNS NO60 
American Synthetic 
Fantex 

- - -  -- I - - _ _  - - . - _- - - - - -. - --mT60x .- - - -- - - - - - - - _ _  
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Gcosynthetie Products Division e 
2J2612 0 0 1 

Cetco 
Jim Olsta 

Ref: 

This letter of Compliance indicates that 82TEX 
produced by S I Corporation will meet the following certifiablefiiinimum average values when k t e d  
in accordance with the proper AS'TM test methods. A minimum average roll value is calculated as 
the mean minus hrvo standard deviations. yielding a 97.5 percent confidence level. This goetextile 
will be continuously inspected for the presence of needles. 

, a woven polypfop-e. 

, 

Physical ProDerty 
hAass Per Unlt Area 

Thickness 

Tenslle Strength (Grab 

Elongation 

Trapezoidal Tear 

-- Mullen Burst 
Pundure Strength 

Teet Method 
ASTM 0.5261 oz/LdZ - (girn2i 

ASTM 0.51 99 mils - (mm 

ASTM 04632 Ib - (N) 
ASTMO-4852 % 

ASTM 0-4533 Ib - ( N )  

ASTM 0-3786 psi - (Kpa) 

ASTM 04833  Ib - (N) 

SI Unit MARV - 
3.20 ilCE.48) 

16 i0.4Q64 

135 X 135 (600.75 X (600.75) 

15 x 1s 

f2OC.25 X (200.25) 45 x 45 

265 (ie26.9 

70 (311 5.! 

AOS . A S m  0-4751 US Sieve - (mm 40 

Perminivit ASTM Od491 SEC-I 0.08 

Permeability - ASTM 0.4491 cm - (secj 0.004 

Water FIOIN Rete ASTM 04481 gprn!f( - (Ipdm2) 6 

UV Resistenck4 ASTM 0-4555 o/; Retained 90 
a r m g l n a e a b u d ~ * 5 M 1 ~ . q l l b R  UIX.WIM~YO~OIIOIZ 

0.425 

(244.45 

Patti Weaver 
Technical Manager 
Geosynthetics Products Division 

Synthetic Industries, Inc. (j.Co354 
4019 Industry Drive CheHanooga. Tennessee -37416 USA 

Telephone 423-899-0444 Fax 423-899-7619 0 1-800-821-0444 ' 



Geosynthetic Products Division 

26-Feb-0 1 
Cetco 
Jim Olsta 

Ref: 
I 

I This letter of Compliance indicates that GEI TEX 650' I a nonwoven 
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. 

Phvsical Proberty 

Mass Per Unit Area 
Thickness ' 

Tensile Strength 

Trapezoidal Tear 
Mullen Burst 

-. . Elongation 

Puncture Strength 
A.O.S. 
Permittivi tv 
Perrneabihy 
Water Flow Rate 
UV Resistance 

Tes t  Method 

ASTM 0-5261 
ASTM 0-5199 
ASTM 04632 
ASTM D-4632 
ASTM 0-4533 
ASTM 0-3786 
ASTM 0-4833 
ASTM D-4751 
ASTM 04491 
ASTM 04491' 
ASTM D-4491 
ASTM 0-4355 

SI Unit 

(203.4) 
(3.048) 
(200 -25 
90 
(1 11.25) 
(1309.8 
(222.5) 

0 

g/m2 
mm 
N 
YO 

N '  
kPa 
N 
mm 
sec-1 
cmlsec 
Iprdn-2 
% 

Patti Weaver 
Technical Manager 
Geosynthetics Products Division 

Synthetic Industries, Inc. 008315 
4019 lnduslry Orive Chattanooga, Tennessee 37416 - USA 

Telephone 0 423-899-0444 w Fax a 423-899-7619 1-800-621-0444 
/ TOTRL P. @Z' 
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5369  

GCL Permeability3 ‘‘&?I’M D 5887 , 
GCL Hydrated Internal 
Shear Strength 
Geotextiles Polymer d a  
Composition 

ASTM D 6243 
4 

BENTOMAT@ ‘ST” CERTIFIED PROPERTIES 

40,000 sf 5 x lo -ycdsec max. 
100,000 sf 500 psf (24 Wa) typical 

d a  95% min. polypropylene 

Fluor Femald, Inc./ US DOE Project 

Notes ’ 
* AU tensile testing is performed in the machine d d o n ,  with rsul ts  as minimum average roll values unless othenvisc indicated. ’ Indcx flrrv and permeability testing with deaired dstillddaonized water at SO-psi (551 kPa) cell pressure, 77 psi (551 kPa) headwater pr=sun and 75 psi 

(517 Wa) tailwater pressure. Reportcd value is quivafent to 925 gal ladday.  This flu value is equivalent to a permeability of 5x10” d s e c  for typical 
GCL thichess. This flux value should not be used for equivalency alculations unless the gradients used represent field conditions. A ~IIXK test using 
gradients that represent field conditions must be performed to determine equivalency. The last 20 weekly values prior the end of the production date of the 
supplied GCL may be provided. 

intcrfacc strength of the proposed design. 

Bentonite masstarea repoitcd at 25 p-t moisture content 

‘ Peakvalue measured at m - p s f  (30 kPa) normal shss. Site-specific materials, GCL products, and test conditions must be used to verify internal and 

1500 W. Shure Drive 0 Arlington Heights, IL 60004 0 USA (847) 392-5800 FAX (847) 5 
A wholly owned subsidiary of AiiCOL lntrmatio~l 

The information and data contained henin arc believed to be accurjtc and reliable. CETCO makes no warranty of any kind and 
no responsibility for the results obtained through application of this information. 
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TABLE GCL-1 TECHNICAL INFORMATJON GEOSYNTHETIC CLAY LINER 
REQUlSlTlOi‘l #FOZPB09269 

section K, Attacnment 111 
Refer to SpecKication Section 02772P 

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

TABLE GCL-IIxlS 



No.750 P.2/2 
Reler la Specificstion Section 0277- 
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5 3 6 9  

SAMPLE 
. .., . .  , . . .  I .  . . . , .. .. . . .  "'... .. .. . . i.. 

Bentomat" ST 
5 YEAR SAMPLE WARRANTY 

Fluor Fernald, IncJ US DOE Project 
Hamilton, Ohio 

Colloid Environmental Technologies Company "CETCO" warrants to the owner that all 
bentonite-coated fiber mat ("the product") supplied for the project will be free from 
manufacturing defects in material and worlananship for a period of FIVE (5) years, provided, 
however, that this warranty is subject to the conditions that neither the installing contractor nor 
any third party have used, misused, modified or damaged the Products after delivery to the 
project and that the back fill used in conjunction with the Products contains no calcium, 
magnesium, or other divalent cations, and is properly compacted. CETCO's liability hereunder 
in any case is expressly limited to, at CETCO's election, the replacement of defective Products, 
repair of the Products, or the repayment of an amount equal to the purchase price of such 
products, whether such claims are for breach of warranty or contract, negligence, tort, or 
otherwise. Owner agrees to inspect the Products promptly on delivery and notify CETCO in 
Writing within fifteen (15) days of any alleged defects. In any event, any claim under this 
warranty shall be made within one month (30 days) after the cause of the action has occurred. 

Note: Warranties with respect to workmanship regarding installation of the Products, if any, 
are provided by the installing contractor only. 

THE FOREGOING WARRANTY IS IN LIEU OF AND EXCLUDES ALL OTHER 
WARRANTIES NOT EXPRESSLY SET FORTH HERELN, WHETHER EXPRESSED OR 
IMPLIED BY OPERATIONS OF LAW OR OTEERWISE, INCLUDING, BUT NOT 
LIMITED TO, ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR 
ANY PARTICULAR PURPOSE, SUITABILITY FOR THE SPECIFIC APPLICATION, 
AND/OR PATENT AND TRADEMARK NON-INFRINGEMENT. 

CETCO shall not'be liable for installation, removal or re-installation cost, or for any other 
incidental or consequential losses, damages or. expenses, lost profits, delays or slowdown, lost 
goodwill, darnage to other property etc. , directly or indirectly arisbg, .. , from I-._ the sale, handling or 
use of Products, or from any other cause 

L>i 8-CmRm.s tu !lie Sutxxntrm Requirements 
I 1 B-Minor Cammcni . ~ n m p c m j s  and Resubmit 

EFFECTIVE DATE: \a\ 4- qah 
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P A C K I N G  L I S T  

CETCO 
-00 WEST SHURE DRIVE 
INGTON HEIGHTS IL 60004 0 - 

SOLD TO: 4516 
FLUOR FERNALD, INC. 
P.O.  BOX 538704 

CINCINNATI OH 45253-8704 

ORDER NO:.. 000167357 
ORDER DATE: 1/21/2003 
SHIP DATE:. 2/03/2003 

SHIP FROM:. CETCO LOVELL PLANT 
FRT TERMS:. PREPAID & ABSORBED 
SHIP VIA:.. AMERICO LOGISTICS 

SHIP TO: 01 
U. S .DOE 
C/O FLUOR FERNALD, INC. 
(CELL 2 COVER & CELL 6 LINER) 
7400 WILLEY ROAD 
HAMILTON OH 45013 

5 3 6 9  

PO : 03 FF03 0 7 - 000 0 -001 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

@ ENTOMAT 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-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 304LO 

2 003 04LO 

2 0 0 3 04LO 

200304LO 

2 0 0 3 0 4 LO 

2 0 03 04 LO 

200304Ix) 

200304LO 

200304LO 

2 0 0 3 04LO 

2 0 0 3 04LO 

200304M 

200304LO 

2 0 0 3 0 4LO 

200304LO 

2 0 03 04LO 

2 0 0 3 04LO 

2 0 0 3 04LO 

2 0 0 3 04LO 

00000429 

00000430 

00000431 

00000432 

00000433 

00000434 

00000435 

00000436 

00000437 

00000438 

00000439 

00000440 

00000441 

00000442 

00000443 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250 * 0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2494.0 

2570.0 

2627.0 

2637.0 

2707.0 

2688.0 

2681.0 

2700.0 

2741.0 

2692.0 

2678.0 

2730.0 

2726.0 

2739.0 

00000444 

00000445 

00000446 150.0 15.0 2250.0 2710.0 

00000447 150.0 15.0 2250 - 0 2721.0 

000323 



P A C K I N G  L I S T  

CETCO 
500 WEST SHLTRE DRIVE e - ~ ~ ~ ~ ~ ~ ~  HEIGHTS rL 60004 

SOLD TO: 4516 
FLUOR FERNUD, INC. 
P.O. BOX 538704 

CINCINNATI OH 45253-8704 

ORDER NO:.. 000167357 
ORDER DATE: 1/21/2003 
SHIP DATE:. 2/03/2003 

SHIP FROM:. CETCO LOVELL PLANT 
E'RT TERMS:. PREPAID & ABSORBED 
SHIP VIA:.. AMERICO LOGISTICS 

SHIP TO: 01 
U.S.DOE 
C/O FLUOR FEFWALD, INC. 
(CELL 2 COVER & CELL 6 LINER) 
7400 WILLEY ROAD 
HAMILTON OH 45013  

PO: 03FF0307-0000-001 

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-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

SF'T 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 

SJ?T SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

2 0 0 3 0 4LO 

200304LO 

2 0 0 3 0 4LO 

200304LO 

2 0 03  04LO 

2 0 0 3 04LO 

200304LO 

200304M 

2 0 03 04LO 

2 0 0 3 0 4LO 

200304M 

200304LO 

2 00304LO 

200304LO 

2 0 03 04LO 

200304LO 

2 0 03 04LO 

2 0 0 3 0 4LO 

2 0 0 3 0 4 LO 

00000448 1 5 0 . 0  1 5 . 0  

00000449 150 .0  1 5 . 0  

00000450 1 5 0 . 0  15 .0  

00000451 150 .0  1 5 . 0  

00000452 1 5 0 . 0  1 5 . 0  

00000453 1 5 0 . 0  1 5 . 0  

00000454 1 5 0 . 0  1 5 . 0  

00000455 1 5 0 . 0  1 5 . 0  

00000456 150 .0  15 .0  

00000457 1 5 0 . 0  1 5 . 0  

00000458 1 5 0 . 0  1 5 . 0  

00000459 1 5 0 . 0  15 .0  

00000460 1 5 0 . 0  1 5 . 0  

00000461 1 5 0 . 0  15 .0  

00000462 1 5 0 . 0  1 5 . 0  

00000463 1 5 0 . 0  1 5 . 0  

00000464 150 .0  1 5 . 0  

00000465 1 5 0 . 0  1 5 . 0  

00000466 1 5 0 . 0  1 5 . 0  

2250.0  

2250.0  

2250 .0  

2250.0  

2250 .0  

2250 0 

2250.0  

2250.0  

2 2 5 0 . 0  

2250.0  

2250.0  

2250 .0  

2250.0  

2250 .0  

2250 - 0 

2250.0  

2250 .0  

2250 .0  

2250.0  

2687.0  

2 6 8 4 . 0  

2 7 2 4 . 0  

2684 .0  

2 7 1 2 . 0  

2 6 9 7 . 0  

2700 .0  

2705 .0  

2740.0  

2721 .0  

2745.0  

2745  - 0 

2707 .0  

2 6 9 1 . 0  

2700 .0  

2 7 3 7 . 0  

2 7 4 8 . 0  

2 6 9 5 . 0  

2 6 9 0 . 0  

000324 



P A C K I N G  L I S T  

CETCO 
500 WEST S W R E  DRIVE 

.-.INGTON HEIGHTS IL 60004 

SOLD TO: 4516 
FLUOR FERNALD, INC . 
P.O. BOX 538704 

CINCINNATI OH 45253-8704 

ORDER NO:.. 000167357 
ORDER DATE: 1/21/2003 
SHIP DATE:. 2/03/2003 

SHIP FROM:. CETCO LOVELL PLANT 
FRT TERMS:. PREPAID & ABSORBED 
SHIP VIA:.. AMERICO LOGISTICS 

SHIP TO: 01 
U.S.DOE 
C/O FLUOR FERNALD, INC - 
(CELL 2' COVER & CELL 6 LINER) 
7400 WILLEY ROAD 
HAMILTON OH 45013 

PO: 03FF0307-0000-001 

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-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

5 3 6 9  

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 

20 03 04LO 

2 0 03 04LO 

2 0 0 3 0 4LO 

2 0 0 3 0 4LO 

2 0 03 0 4LO 

200304LO 

2 0 0 3 04LO 

2 0 03 04LO 

2 0 03 04LO 

200304LO 

2 0 0 3 04LO 

2 0 0 3 0 4 LO 

2 0 0 3 04LO 

2 0 0 3 04 LO 

2 0 0 3 04LO 

200304M 

200304LO 

200304LO 

200304LO 

00000467 

00000468 

0 00004 69 

00000470 

00000471 

000 00472 

00000473 

0 00 00474 

00000475 

0 00004 76 

000 0 0477 

00000478 

0 00 0 0479 

00000480 

000 00481 

0 00 004 82 

0 00 00483 

0 00 0 04 84 

00000485 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2689.0 

2683.0 

2668.0 

2664.0 

2653.0 

2650.0 

2666.0 

2660.0 

2657.0 

2652.0 

2655.0 

2646.0 

2628.0 

2638.0 

2662.0 

2678.0 

2636.0 

2652.0 



P A C K I N G  L I S T  

CETCO 
'500 WEST SKURE DRIVE 

e'a1NGTON HEIGHTS IL 60004 

SOLD TO: 4516 
FLUOR FERNALD, INC. 
P.O. BOX 538704 

CINCINNATI OH 45253-8704 

ORDER NO:.. 000167357 
ORDER DATE: 1/21/2003 
SHIP DATE:. 2/03/2003 

SHIP FROM:. CETCO LOVELL PLANT 
FRT TERMS:. PREPAID & ABSORBED 
SHIP VIA:.. AMERICO LOGISTICS 

SHIP TO: 01 
U.S .DOE 
C/O FLUOR FERN-, INC. 
(CELL 2 COVER & CELL 6 LINER) 
7400 WILLEY ROAD 
HAMILTON OH 45013 

PO: 03FF0307-0000-001 

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-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

5 3 6 9  

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 3 04LO 

2 0 0 3 0 4LO 

200304LO 

2 0 0 3 0 4LO 

2 0 0 3 04LO 

2 0 0 3 04L0 

2 0 0 3 04LO 

200304M 

2 0 0 3 04LO 

2 00304LO 

2 0 0 3 04LO 

2 0 0 3 0 4LO 

2 0 0 3 04LO 

2 0 0 3 0 4LO 

2 0 0 3 0 4LO 

2 0 0 3 04LO 

2 0 03 04LO 

2 0 0 3 04LO 

2 0 0 3 04LO 

0 0 00 04 86 

00000487 

00000488 

00000489 

00000490 

00000491 

0 0000492 

00000493 

00000494 

0 0000495 

0 0 00 0496 

0 0000497 

00000498 

0 0 00 04 99 

00000500. 

00000501 

00000502 

0000 0503 

0 0 00 05 04 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2680.0 

2706.0 

2701.0 

2797.0 

2812.0 

2802.0 

2776.0 

2750.0 

2745.0 

2816.0 

2760.0 

2747.0 

2769.0 

2723.0 

2718.0 

2706 - 0 

2702.0 

2711.0 

2710.0 00032 



P A C K I N G  L I S T  

CETCO 
- 500 WEST SKURE DRIVE 
'rINGTON HEIGHTS IL 60004 

@ SOLD TO: 4516 
FLUOR FERNALD, INC. 
P.O. BOX 538704 

CINCINNATI OH 45253-8704 

ORDER NO:.. 000167357 
ORDER DATE: 1/21/2003 
SHIP DATE:. 2/03/2003 

SHIP FROM:. CETCO LOVELL PLANT 
F'RT TERMS:. PREPAID & ABSORBED 
SHIP VIA:.. AMERICO LOGISTICS 

SHIP TO: 01 
U.S.DOE 
C/O FLUOR FERNALD, INC. 
(CELL 2 COVER & CELL 6 LINER) 
7400 WILLEY ROAD 
HAMILTON OH 45013 

PO: 03FF0307-0000-001 

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-BENTOMAT 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 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

2 0 03 04LO 

2 0 0 3 0 4LO 

2 0 0 3 04LO 

2 0 0 3 04LO 

2 0 0 3 04LO 

2 0 0 3 04LO 

2 0 03 04LO 

2 0 0 3 04LO 

2 0 0 3 04LO 

2 003 04LO 

2 0 03 04 LO 

2 0 03 04LO 

200304LO 

2 0 03 04LO 

2 0 0 3 0 4 LO 

2 0 0 3 04LO 

2 003 04LO 

200304LO 

2 003 04LO 

00000505 150.0 15.0 

00000506 150.0 15.0 

00000507 150 .O 15.0 

00000508 150.0 15.0 

00000509 150.0 15.0 

00000510 150.0 15.0 

00000511 150.0 15.0 

00000512 150.0 15.0 

00000513 150.0 15.0 

00000514 150.0 15.0 

00000515 150.0 15.0 

00000516 150.0 15.0 

00000517 150.0 15.0 

00000518 150.0 15.0 

00000519 150.0 15.0 

00000520 150.0 15.0 

00000521 150.0 15.0 

00000522 150.0 15.0 

00000523 150.0 15.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250 - 0 
2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250 - 0 

2715.0 

2721.0 

2707.0 

2763.0 

2771.0 

2760.0 

2768.0 

2750.0 

2745.0 

2747.0 

2771.0 

2716.0 

2670.0 

2660.0 

2725.0 

2717.0 

2708.0 

2700.0 

2720.0 

3.3 7 



P A C K I N G  L I S T  

CETCO 
- -00 WEST SHURE DRIVE 

IL 60004 

SOLD TO: 4516 
FLUOR FERNALD, INC . 
P.O. BOX 538704 

CINCINNATI OH 45253-8704 

ORDER NO:.. 000167357 
ORDER DATE: 1/21/2003 
SHIP DATE:. 2/03/2003 

SHIP FROM:.  CETCO LOVELL PLANT 
FRT TERMS:. PREPAID & ABSORBED 
SHIP VIA:.. AMERICO LOGISTICS 

SHIP TO: 01 
U. S .DOE 
C/O FLUOR FERNALD, INC. 
(CELL 2 COVER & CELL 6 LINER) 
7400 WILLEY ROAD 
HAMILTON OH 45013 

PO: 03FF0307-0000-001 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

@INTOMAT 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-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 3 0 4LO 

2 0 0 3 0 4LO 

2 0 0 3 0 4LO 

2 0 0 3 0 4LO 

2 0 0 3 0 4LO 

2 0 03 04LO 

200304LO 

200304LO 

2 0 0 3 04 LO 

2 0 0 3 04LO 

2 0 0 3 0 4LO 

2 0 0 3 04LO 

2 0 0 3 04LO 

2 0 0 3 0 4LO 

200304LO 

2 0 03 0 4LO 

2 0 0 3 04 LO 

2 0 03 04LO 

2 0 03 04LO 

00000524 150.0 15.0 

00000525 150.0 15.0 

00000526 150.0 15.0 

00000527 150.0 15.0 

00000528 150.0 15.0 

00000529 150.0 15.0 

00000530 150.0 15.0 

00000531 150.0 15.0 

00000532 150.0 15.0 

00000533 150.0 15.0 

00000534 150.0' 15.0 

00000535 150.0 15.0 

00000536 150.0 15.0 

00000537 150.0 15.0 

00000538 150.0 15.0 

00000539 150.0 15.0 

00000540 150.0 15.0 

00000541 150.0 15.0 

00000542 150.0 15.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250 -0 

2250.0 

2250 -0 

2250.0 

2250.0 

5 3 6 9  

2708.0 

2701.0 

2691.0 

2769.0 

2664.0 

2697.0 

2678.0 

2681.0 

2700.0 

2649.0 

2658.0 

2653.0 

2649.0 

2636.0 

2643.0 

2652.0 

2715.0 

2668.0 

2682.0 008328 



P A C K I N G  L I S T  

CETCO 
’ 500 WEST SKLTRE DRIVE 

fi,,NGTON HEIGHTS IL 60004 

SOLD TO: 4516 
FLUOR FERNALD, INC. 
P.O. BOX 538704 

C INC IPJNAT I OH 45253-8704 

ORDER NO:.. 000167357 
ORDER DATE: 1/21/2003 
SHIP DATE:. 2/03/2003 

SHIP FROM:. CETCO LOVELL PLANT 
FRT TERMS:. PREPAID & ABSORBED 
SHIP VIA:.. AMERICO LOGISTICS 

SHIP TO: 01 
U.S.DOE 
C/O FLUOR FERNALD, INC . 
(CELL 2 COVER & CELL 6 LINER) 
7400 WILLEY ROAD 
HAMILTON OH 45013 

PO: 03FF0307-0000-001 

LO-BENTOMAT ST SFT SF 200304LO 00000543 150.0 15.0 2250.0 2685.0 

LO-BENTOMAT ST SFT SF 200304LO 00000544 150.0 15.0 2250.0 2669.0 

LO-BENTOMAT ST SFT SF 200304LO 00000545 150.0 15.0 2250.0 2670.0 

LO-BENTOMAT ST SFT SF 200304LO 00000546 150.0 15.0 2250.0 2650.0 

@ENTOMAT ST SFT SF 200305LO 00000547 150.0 15.0 2250.0 2596.0 

LO-BENTOMAT ST SFT SF 200305LO 00000548 150.0 15.0 2250.0 2610.0 

LO-BENTOMAT ST SFT SF 200305LO 00000549 150.0 15.0 2250.0 2616.0 

LO-BENTOMAT ST SFT SF 200305LO 00000550 150.0 15.0 2250.0 2606.0 

LO-BENTOMAT ST SFT SF 200305LO 00000551 150.0 15.0 2250.0 2642.0 

LO-BENTOMAT ST SFT SF 200305LO 00000552 150.0 15.0 2250 0 2643 0 

LO-BENTOMAT ST SFT SF 200305LO 00000553 150.0 15.0 2250.0 2635.0 

LO-BENTOMAT ST SFT SF 200305LO 00000554 150.0 15.0 2250.0 2643.0 

LO-BENTOMAT ST SFT SF 200305LO 00000555 150.0 15.0 2250.0 2676 - 0 

LO-BENTOMAT ST SFT SF 200305LO 00000556 150.0 15.0 2250. o 2687. o 

LO-BENTOMAT ST SFT SF 200305LO 00000557 150.0 15.0 2250.0 2684.0 

LO-BENTOMAT ST SFT SF 200305LO 00000558 150.0 15.0 2250.0 2666.0 

TENTOMAT ST SFT SF 200305LO 00000559 150.0 15.0 2250.0 2651.0 

ENTOMAT ST SFT SF 200305LO 00000560 150.0 15.0 2250.0 2643.0 

LO-BENTOMAT ST SFT SF 200305L0 00000561 150.0 15.0 2250.0 2635 



P A C K I N G  L I S T  

CETCO 
'500 WEST SHITRE DRIVE 
- VNGTON HEIGHTS IL 60004 

FLUOR FERNALD, INC. 
P.O. BOX 538704 

CINCINNATI OH 45253-8704 

ORDER NO:.. 000167357 - 5 3 6 9  
ORDER DATE: 1/21/2003 
SHIP DATE:. 2/03/2003 

SHIP FROM:. CETCO LOVELL PLANT 
FRT TERMS:. PREPAID & ABSORBED 
SHIP VIA:.. AMERICO LOGISTICS 

SHIP TO: 01 
U.S.DOE 
C/O FLUOR FERNALD, INC. 
(CELL 2 COVER & CELL 6 LINER) 
7400 WILLEY ROAD 
HAMILTON OH 45013  

PO: 03FF0307-0000-001 

LO-BENTOMAT ST SFT SF 200305LO 00000562 1 5 0 . 0  1 5 . 0  2250 .0  2 6 1 4 . 0  

LO-BENTOMAT ST SFT SF 200305LO 00000563 1 5 0 . 0  1 5 . 0  2250.0  2 6 2 3 . 0  

LO-BENTOMAT ST SFT SF 200305LO 00000564 1 5 0 . 0  1 5 . 0  2 2 5 0 . 0  2 6 1 5 . 0  

LO-BENTOMAT ST SFT SF 200305LO 00000565 1 5 0 . 0  1 5 . 0  2250 .0  2618 .0  

SFT SF 200305LO 00000566 1 5 0 . 0  1 5 . 0  2 2 5 0 . 0  2 6 3 8 . 0  

SFT SF 200305LO 00000567 1 5 0 . 0  1 5 . 0  2250 .0  2601 .0  

LO-BENTOMAT ST SFT SF 200305LO 00000568 150.0 1 5 . 0  2250 .0  2 6 3 8 . 0  

ST 
LO-BENTOMAT ST 

LO-BENTOMAT ST SFT SF 200305LO 00000569 150.0 1 5 . 0  2250 .0  2586 .0  

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

J SENTOMATST 

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 

200305LO 

200305LO 

200305LO 

200305LO 

2 0 03  0 5LO 

200305LO 

200305LO 

2 00 3 05LO 

2 0 0 3 05LO 

200305LO 

2 0 03 05 LO 

000 00570 

00000571 

00000572 

00000573 

00000574 

00000575 

00000576 

00000577 

00000578 

00000579 

00000580 

150 .0  1 5 . 0  

1 5 0 . 0  1 5 . 0  

1 5 0 . 0  1 5 . 0  

1 5 0 . 0  1 5 . 0  

1 5 0 . 0  1 5 . 0  

1 5 0 . 0  1 5 . 0  

1 5 0 . 0  1 5 . 0  

1 5 0 . 0  1 5 . 0  

1 5 0 . 0  1 5 . 0  

1 5 0 . 0  1 5 . 0  

150.0 1 5 . 0  

2 2 5 0 . 0  

2250 .0  

2 2 5 0 . 0  

2 2 5 0 . 0  

2250 .0  

2 2 5 0 . 0  

2 2 5 0 . 0  

2250 .0  

2 2 5 0 . 0  

2 2 5 0 . 0  

2250 .0  

2589 .0  

2 5 6 1 . 0  

2615.0 

2 5 5 2 . 0  

2547 .0  

2 5 6 2 . 0  

2569 .0  

2 7 7 9 . 0  

2 5 7 2 . 0  

2562 .0  

2568 .0  

00&2330 



P A C K I N G  L I S T  

CETCO 
- -00 WEST SHURE DRIVE 

, e-.INGTON HEIGHTS IL 60004 

SOLD TO: 4516 
FLUOR FERNALD, INC. 
P.O. BOX 538704 

CINCINNATI OH 45253-8704 

ORDER NO:.. 000167357 
ORDER DATE: 1/21/2003 
SHIP DATE:. 2/03/2003 

SHIP FROM:. CETCO LOVELL PLANT 
FRT TERMS:. PREPAID & ABSORBED 
SHIP VIA:.. M R I C O  LOGISTICS 

SHIP TO: 01 
U. S .DOE 
C / O  FLUOR FERNALD, INC. 
(CELL 2 COVER & CELL 6 LINER) 
7400 WILLEY ROAD 
HAMILTON OH 45013 

PO: 03FF0307-0000-001 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

@ ENTOMAT 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-BENTOMAT ST 

LO-BENTOMAT ST 

5 3 6 9  

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 S F  

SFT SF 

SFT SF 

SFT SF 

200305LO 

200305LO 

200305LO 

200305LO 

200305LO 

200305LO 

200305LO 

200305LO 

200305LO 

200305LO 

200305LO 

200305LO 

200305LO 

200305LO 

2 0 0 3 0 5LO 

2 0 0 3 0 5 LO 

200305LO 

200305LO 

2 0 0 3 0 5 LO 

00000581 

00000582 

00000583 

00000584 

00000585 

00000586 

00000587 

00000588 

00000589 

00000590 

00000591 

00000592 

0 000 05 93  

00000594 

00000595 

00000596 

00000597 

00000598 

00000599 

1 5 0 . 0  1 5 . 0  

1 5 0 . 0  15 .0  

1 5 0 . 0  1 5 . 0  

1 5 0 . 0  1 5 . 0  

1 5 0 . 0  1 5 . 0  

1 5 0 . 0  15.0 

1 5 0 . 0  1 5 . 0  

1 5 0 . 0  1 5 . 0  

1 5 0 . 0  1 5 . 0  

150 .0  15.0 

1 5 0 . 0  15.0 

1 5 0 . 0  15.0 

1 5 0 . 0  1 5 . 0  

1 5 0 . 0  15.0 

1 5 0 . 0  1 5 . 0  

1 5 0 . 0  15 .0  

1 5 0 . 0  15.0 

1 5 0 . 0  15 .0  

1 5 0 . 0  15.0 

2250.0 

2250 .0  

2250.0  

2250 .0  

2250 .0  

2 2 5 0 . 0  

2250 .0  

2250.0  

2 2 5 0 . 0  

2250 .0  

2 2 5 0 . 0  

2250 .0  

2250.0  

2250 .0  

2 2 5 0 . 0  

2250 .0  

2250 .0  

2250 .0  

2 2 5 0 . 0  

2 5 4 2 . 0  

2 5 8 0 . 0  

2599 .0  

2 5 5 7 . 0  

2 5 5 0 . 0  

2560 .0  

2 5 4 5 . 0  

2592 .0  

2555 .0  

2576 .0  

2560 .0  

2 5 6 3 . 0  

2564 .0  

2570 .0  

2 5 7 5 . 0  

2 5 6 0 . 0  

2548 .0  

2540 .0  

2542 .0  

000331 



P A C K I N G  L I S T  

CETCO 
‘ - 3 0  WEST SHURE DRIVE 

INGTON HEIGHTS IL 60004 

SOLD TO: 4516 
* 

FLUOR FERNALD, INC. 
P.O. BOX 538704 

CINCINNATI OH 45253-8704 

ORDER NO:.. 000167357 
ORDER DATE: 1/21/2003 
SHIP DATE:. 2/03/2003 

SHIP FROM:. CETCO LOVELL PLANT 
FRT TERMS:. PREPAID & ABSORBED 
SHIP VIA:.. AMERICO LOGISTICS 

SHIP TO: 01 
U.S.DOE 
C/O FLUOR FERNALD, INC. 
(CELL 2 COVER & CELL 6 LINER) 
7400 WILLEY ROAD 
HAMILTON OH 45013 

PO: 03FF0307-0000-001 

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-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

5368  

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 3 0 5LO 

2 0 0 3 0 5LO 

2 0 0 3 0 5LO 

200305LO 

20 0 3 0 5LO 

2003 05LO 

200305M 

2 0 0 3 05L0 

2 0 0 3 05LO 

2003 05LO 

2 00 3 OSLO 

2003 05LO 

2 0 0 3 05 LO 

2 0 0 3 0 5LO 

2 0 0 3 0 5 LO 

2 0 0 3 0 5LO 

2 00 3 0 5LO 

2 00 3 OSLO 

200305M 

00000600 150.0 1 5 . 0  

00000601 1 5 0 . 0  1 5 . 0  

00000602 1 5 0 . 0  1 5 . 0  

00000603 150.0 1 5 . 0  

00000604 1 5 0 . 0  1 5 . 0  

00000605 1 5 0 . 0  1 5 . 0  

00000606 1 5 0 . 0  1 5 . 0  

00000607 1 5 0 . 0  1 5 . 0  

00000608 1 5 0 . 0  1 5 . 0  

00000609 150.0 1 5 . 0  

00000610 1 5 0 . 0  1 5 . 0  

00000611 150.0 1 5 . 0  

00000612 150.0  1 5 . 0  

00000613 1 5 0 . 0  1 5 . 0  

00000614 150.0 1 5 . 0  

00000615 150.0 1 5 . 0  

00000616 1 5 0 . 0  1 5 . 0  

00000617 150.0 1 5 . 0  

00000618 150.0 1 5 . 0  

2250.0  

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0  

2250.0 

2250.0 

2250.0  

2250.0 

2250.0 

2555.0 

2544 -0 

2566.0 

2561.0 

2570 .O 

2566.0 

2541.0 

2574.0 

2579.0 

2584.0 

2567.0 

2516.0 

2648 .O 

2654.0 

2651 -0 

2628.0 

2627.0 

2634.0 

2661.0 

000332 



P A C K I N G  L I S T  

CETCO 
'500 WEST SHURE DRIVE 

-'INGTON HEIGHTS IL 60004 

ORDER NO:.. 000167357 
ORDER DATE: 1/21/2003 
SHIP DATE:. 2/03/2003 

FLUOR FERN-, INC . 
P.O. BOX 538704 

CINCINNATI OH 45253-8704 

' SHIP FROM:. CETCO LOVELL PLANT 
FRT TERMS:. PmPAID & ABSORBED 
SHIP VIA:.. AMERICO LOGISTICS 

SHIP TO: 01 
U. S .DOE 
C/O FLUOR FERN=, INC. 
(CELL 2 COVER & CELL 6 LINER) 
7400 WILLEY ROAD 
HAMILTON OH 45013 

PO: 03FF0307-0000-001 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

@ INTOMAT 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-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 3 0 5LO 

200305LO 

200305LO 

2 0 0 3 0 5 LO 

200305LO 

200305LO 

200305LO 

2 0 0 3 OSLO 

200305LO 

200305LO 

2 0 0 3 0 5LO 

2 00 3 0 5LO 

2 0 0 3 0 5LO 

2 0 0 3 05 LO 

200305LO 

2 003 OSLO 

2 0 0 3 0 5LO 

2 0 03 0 5LO 

2 0 03 0 5LO 

00000619 

00000620 

00000621 

00000622 

00000623 

00000624 

00000625 

00000626 

00000627 

00000628 

000 00 629 

00000630 

000 0063 1 

00000632 

00000633 

00000 634 

00000635 

00000636 

00000637 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250 - 0 

2250.0 

2250.0 

2250.0 

2250.0 

2250 - 0 

2250.0 

2250.0 

2250.0 

2620.0 

2636.0 

2614.0 

2613.0 

2616.0 

2600.0 

2598.0 

2615.0 

2635.0 

2644.0 

2525.0 

2617.0 

2599.0 

2619.0 

2629.0 

2665.0 

2614.0 

2657.0 

000333 
2670.0 



P A C K I N G  L I S T  

CETCO 
-500 WEST SHURE DRIVE 
'JNGTON HEIGHTS IL 60004 

SOLD TO: 4516 
FLUOR FERNALD, INC . 
P.O. BOX 538704 

CINCINNATI OH 45253-8704 

ORDER NO:.. 000167357 
ORDER DATE: 1/21/2003 
SHIP DATE:. 2/03/2003 

SHIP FROM:. CETCO LOVELL PLANT 
FRT TERMS:. PREPAID & ABSORBED 
SHIP VIA:.. AMERICO LOGISTICS 

SHIP TO: 01 
U . S .DOE 
C/O FLUOR FERNALD, INC. 
(CELL 2 COVER & CELL 6 LINER) 
7400 WILLEY ROAD 
HAMILTON OH 45013 

PO: 03FF0307-0000-001 

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-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO - BENTOMAT ST 

5 3 6 9  

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 3 0 5LO 

200305LO 

200305LO 

2 0 03 0 5LO 

2 0 03 0 5LO 

2 0 03 0 5LO 

2 0 0 3 0 5LO 

2 0 0 3 0 5LO 

2 0 03 0 5LO 

2 0 0 3 0 5LO 

200305LO 

2 0 0 3 0 5LO 

200305LO 

200305LO 

2 0 03 OSLO 

2 0 0 3 0 5L0 

2 0 03 OSLO 

2 0 0 3 05LO 

2 0 0 3 0 5LO 

00000638 

00000639 

00000640 

00000641 

00000642 

00000643 

00000644 

00000645 

00000646 

00000647 

00000648 

00000649 

00000650 

00000651 

00000652 

00000653 

00000654 

00000655 

00000656 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250 - 0 
2250.0 

225U.O 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250 - 0 
2250.0 

2657.0 

2646.0 

2639.0 

2619.0 

2614.0 

2613.0 

2620.0 

2615.0 

2640.0 

2663.0 

2620.0 

2648.0 

2715.0 

2686.0 

2693.0 

2635.0 

2617.0 

2634.0 

2731.0 

090334 



P A C K I N G  L I S T  

CETCO 
1500 WEST SHURE DRIVE 

.T,INGTON HEIGHTS IL 60004 

SOLD TO: 4516 
FLUOR FERNALD, INC . 
P.O. BOX 538704 

CINCINNATI OH 45253-8704 

ORDER NO:.. 000167357 
ORDER DATE: 1/21/2003 
SHIP DATE:. 2/03/2003 

SHIP FROM:. CETCO LOVELL PLANT 
FRT TERMS:. PREPAID & ABSORBED 
SHIP VIA:.. AMERICO LOGISTICS 

SHIP TO: 01 
U.S.DOE 
C/O FLUOR FERNALD, INC. 
(CELL 2 COVER & CELL 6 LINER) 
7400 WILLEY ROAD 
HAMILTON OH 45013 

PO: 03FF0307-0000-001 

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-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

I . p  BENTOMAT ST 

@ENTOMAT 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 

2003 OSLO 

2 0 0 3 0 5LO 

2 0 03 0 5LO 

200305LO 

2 0 03 05LO 

2 00305LO 

2 0 0 3 0 5LO 

200305LO 

2 003 05LO 

2 0 0 3 0 5LO 

2 0 0 3 0 5LO 

2 003 05LO 

200305LO 

200305LO 

2 0 03 0 5LO 

2 0 03 OSLO 

200305LO 

200305LO 

2 0 03 OSLO 

00000657 150.0 15.0 

00000658 150.0 15.0 

00000659 150.0 15.0 

00000660 150.0 15.0 

00000661 150.0 15.0 

00000662 150.0 15.0 

00000663 150.0 15.0 

00000664 150.0 15.0 

00000665 150.0 15.0 

00000666 150.0 15.0 

00000667 150.0. 15.0 

00000668 150.0 15.0 

00000669 150.0 15.0 

00000670 150.0 15.0 

00000671 150.0 15.0 

00000672 150.0 15.0 

00000673 150.0 15.0 

00000674 150.0 15.0 

00000675 150.0 15.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250 - 0 

2250.0 

2250.0 

2250 - 0 

2631.0 

2667.0 

2657.0 

2643.0 

2668.0 

2744.0 

2710.0 

2645.0 

2642.0 

2651.0 

2667.0 

2676.0 

2674.0 

2721.0 

2666.0 

2679.0 

2716.0 

2664.0 

2602.0 



P A C K I N G  L I S T  

CETCO 
3 500 WEST SHURE DRIVE 

FLUOR FERNALD, INC. 
P.O. BOX 538704 

CINCINNATI OH 45253-8704 

ORDER NO:. .  000167357 
ORDER DATE: 1 /21 /2003  
SHIP DATE:. 2 /03 /2003  

SHIP FROM:. CETCO LOVELL PLANT 
FRT TERMS:. PREPAID & ABSORBED 
SHIP VIA:.. AMERICO LOGISTICS 

SHIP TO: 01 
U.S.DOE 
C/O FLUOR FERNALD, INC.  
(CELL 2 COVER & CELL 6 LINER) 
7400 WILLEY ROAD 
HAMILTON OH 45013 

PO: 03FF0307-0000-001 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
PRODUCT SIZE U/M LOT # ROLL# LNGTH WIDTH SHIP QTY WEIGHT 

-__- -_ - - - - -___- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

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-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

Lr TENTOMAT ST 

LO-BENTOMAT ST 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SET 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 3 0 5LO 

200305LO 

2 0 0 3 0 5LO 

2 0 0 3 0 5LO 

200305LO 

2 0 0 3 0 SLO 

200305LO 

2 0 0 3 OSLO 

2 0 0 3 0 SLO 

200305LO 

2 0 0 3 OSLO 

200305LO 

200305LO 

200305LO 

2 0 0 3 0 SLO 

200305LO 

2 0 0 3 0 5LO 

200305LO 

2 0 0 3 0 SLO 

00000676 1 5 0 . 0  1 5 . 0  

00000677 1 5 0 . 0  1 5 . 0  

00000678 150 .0  1 5 . 0  

00000679 150 .0  1 5 . 0  

00000680 1 5 0 . 0  1 5 . 0  

00000681 1 5 0 . 0  15.0 

00000682 1 5 0 . 0  15.0 

00000683 1 5 0 . 0  15 .0  

00000684 1 5 0 . 0  1 5 . 0  

00000685 1 5 0 . 0  1 5 . 0  

00000686 1 5 0 . 0  1 5 . 0  

00000687 1 5 0 . 0  1 5 . 0  

00000688 1 5 0 . 0  1 5 . 0  

00000689 1 5 0 . 0  1 5 . 0  

00000690 150 .0  15.0 

00000691 1 5 0 . 0  1 5 . 0  

00000692 1 5 0 . 0  1 5 . 0  

00000693 1 5 0 . 0  1 5 . 0  

00000694 150.0 1 5 . 0  

2250.0  

2250 .0  

2250 .0  

2250 .0  

2250 .0  

2250 .0  

' 2 2 5 0 . 0  

2250.0  

2250.0  

2250 .0  

2250 .0  

2250 .0  

2 2 5 0 . 0  

2250 .0  

2250.0  

2250 .0  

2 2 5 0 . 0  

2250 .0  

2 2 5 0 . 0  

2635 .0  

2651 .0  

2645.0  

2635.0  

2641 .0  

2623 .0  

2641.0  

2624 .0  

2639 .0  

2 6 5 6 . 0  

2618 .0  

2 6 5 0 . 0  

2 6 4 5 . 0  

2653 .0  

2 6 5 0 . 0  

2640 .0  

2 6 3 8 . 0  

2638 .0  

2645 .0  

000336 



P A C K I N G  L I S T  

CETCO 
1 500 WEST SHLJRE DRIVE 
A-TNGTON HEIGHTS IL 60004 

ORDER NO:.. 000167357 
ORDER DATE: 1/21/2003 
SHIP DATE:. 2/03/2003 

SOLD TO: 4516 
FLUOR FERNALD, INC . 
P.O. BOX 538704 

CINCINNATI OH 45253-8704 

SHIP FROM:. CETCO LOVELL PLANT 
FRT TERMS:. PREPAID & ABSORBED 
SHIP VIA:. . AMERICO LOGISTICS 

SHIP TO: 01 
U.S.DOE 
C/O FLUOR FERNALI), INC. 
(CELL 2 COVER EC CELL 6 LINER) 
7400 WILLEY ROAD 
HAM1 LTON OH 45013 

PO: 03FF0307-0000-001 

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-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

5 3 6 9  

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 3 0 5LO 

200305LO 

2 0 03 0 5LO 

200305LO 

200305M 

200305LO 

2 0 03 05LO 

2 0 03 OSLO 

200305LO 

200305LO 

200305LQ 

2 003 05LO 

2 0 0 3 0 5LO 

200305LO 

2 0 0 3 0 5LO 

2 003 05LO 

2 0 0 3 0 5LO 

2 0 03 0 5LO 

2 0 0 3 0 5LO 

00000695 150.0 15.0 

00000696 150.0 15.0 

00000697 150.0 15.0 

00000698 150.0 15.0 

00000699 150.0 15.0 

00000700 150.0 15.0 

00000701 150.0 15.0 

00000702 150.0 15.0 

00000703 150.0 15.0 

00000704 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 150.0 15.0 

00000710 150.0 15.0 

00000711 150.0 15.0 

00000712 150.0 15.0 

00000713 150.0 15.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2649.0 

2640.0 

2644 .O 

2639.0 

2618.0 

2665.0 

2690.0 

2765 -0 

2660 -0 

2676.0 

2679.0 

2651.0 

2718 .O 

2701 .O 

2640 .O 

2615.0 

2626.0 

2620 .O 

2624 .O 

@eo337 



P A C K I N G  L I S T  

CETCO 
7 G O O  WEST SHURE DRIVE 

FLUOR FERNALD, INC. 
P.O. BOX 538704 

C INC IN'NAT I 

PO: 03FF0307-0000 

OH 45253-8704 

001 

ORDER NO:.. 000167357 
ORDER DATE : 1/21/2 003 
SHIP DATE:. 2/03/2003 

SHIP FROM:. CETCO LOVELL PLANT 
FRT TERMS:. PREPAID & ABSORBED 
SHIP VIA:. . AMERICO LOGISTICS 

SHIP TO: 0 1  
U. S .DOE 
C/O FLUOR FERNALD, INC. 
(CELL 2 COVER & CELL 6 LINER) 
7400 WILLEY ROAD 
HAMILTON OH 45013 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

SO-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-BENTOMAT ST 

LO-BENTOMAT ST 

Lr 'ENTOMAT ST 

LO-BENTOMAT ST 

5 3 6 9  

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 

SFT SF 

SFT SF 

2 0 0 3 0 5LO 

2 0 03 0 5LO 

200305LO 

2 0 03 OSLO 

200305LO 

2 0 03 05LO 

2 0 0 3 0 SLO 

2 0 0 3 0 5LO 

200305LO 

200305LO 

2 0 03 0 5LO 

2 0 0 3 0 5LO 

2 0 0 3 0 5LO 

2 0 03 05LO 

2 0 0 3 0 5LO 

2 0 03 0 5LO 

2 003 OSLO 

2 0 03 0 5LO 

2 0 0 3 0 SLO 

00000714 

00000715 

00000716 

00000717 

00000718 

00000719 

00000720 

00000721 

00000722 

00000723 

00000724 

00000725 

00000726 

00000727 

00000728 

00000729 

00000730 

00000731 

00000732 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

2250 . O  

2250 .O 

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 

2250.0 

2636.0 

2656.0 

2631.0 

2712-0 

2730.0 

2786. o 

2741.0 

2741.0 

2742.0 

2760.0 

2750.0 

2671.0 

2731.0 

2712.0 

2716.0 

2741.0 

2745.0 

2763.0 

2769.0 

0@30338 



P A C K I N G  L I S T  

CETCO 
'500 WEST SHURE DRIVE 
'JNGTON HEIGHTS IL 60004 

ORDER NO:.. 000167357 
ORDER DATE: 1/21/2003 
SHIP DATE:. 2/03/2003 

' SOLD TO: 4516 
FLUOR FERNALD, INC. 
P.O. BOX 538704 

SHIP FROM:. CETCO LOVELL XIAN" 
FXT TERMS:. PREPAID & ABSORBED 
SHIP V I A : . .  AMERICO LOGISTICS 

CINCINNATI OH 45253-8704 
SHIP TO: 01 
U.S .DOE 
C/O FLUOR FERNALD, INC. 
(CELL 2 COVER & CELL 6 LINER) 
7400 WILLEY ROAD 
HAMILTON OH 45013 

PO : 03FF03 07 - 0 0 00 -0 01 

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-BENTOMAT 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 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

200305LO 

2 0 0 3 0 5LO 

2 0 03 0 SLO 

200305LO 

2 0 0 3 OSLO 

2 0 0 3 0 5LO 

2 0 03 0 5LO 

2 0 0 3 0 SLO 

200305LO 

200305LO 

200305LO 

200305M 

2 003 05LO 

2 0 0 3 0 5LO 

2 0 03 0 5 LO 

2 0 0 3 0 5LO 

2 0 03 0 5LO 

2 0 0 3 0 5LO 

20 03 05LO 

00000733 

00000734 

00 0 0 0735 

00 000736 

00000737 

00000738 

00000739 

00000740 

00000741 

00000742 

00000743 

0 0 0 0 0 744 

00000745 

00 0 0074 6 

00000747 

00 00074 8 

00000749 

00000750 

0 0 0 0 0 751  

150 .0  1 5 . 0  

150 .0  1 5 . 0  

1 5 0 . 0  1 5 . 0  

150 .0  1 5 . 0  

1 5 0 . 0  1 5 . 0  

150 .0  1 5 . 0  

1 5 0 . 0  1 5 . 0  

1 5 0 . 0  1 5 . 0  

1 5 0 . 0  1 5 . 0  

1 5 0 . 0  1 5 . 0  

150 .0  1 5 . 0  

1 5 0 . 0  1 5 . 0  

1 5 0 . 0  1 5 . 0  

1 5 0 . 0  1 5 . 0  

1 5 0 . 0  1 5 . 0  

1 5 0 . 0  1 5 . 0  

1 5 0 . 0  1 5 . 0  

1 5 0 . 0  1 5 . 0  

1 5 0 . 0  1 5 . 0  

2250.0 

2250.0  

2250.0 

2250.0 

2250.0 

2 2 5 0 . 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  

5 3 4 9  

2 7 5 8 . 0  

2 7 6 0 . 0  

2780.0  

2790 .0  

2752 .0  

2715 .0  

2739 .0  

2731 .0  

2 7 2 8 . 0  

2728 .0  

2720 .0  

2 6 4 6 . 0  

2645.0  

2734 .0  

2763 .0  

2698 .0  

2697 .0  

2 7 3 7 . 0  

2726 .0  



P A C K I N G  L I S T  

CETCO 
1500 WEST SHLTRE DRIVE a- INGTON HEIGHTS IL 60004 

SOLD TO: 4516 
FLUOR FERNALD, INC . 
P.O. BOX 538704 

C INC IN'NAT I OH 45253-8704 

ORDER NO:. . 000167357 
ORDER DATE: 1/21/2003 
SHIP DATE:. 2/03/2003 

. SHIP FROM:. CETCO LOVELL PLANT 
EXT TERMS:. PREPAID & ABSORBED 
SHIP VIA:.. AMERICO LOGISTICS 

SHIP TO: 01 
U. S .DOE 
C/O FLUOR FERNALD, INC. 
(CELL 2 COVER & CELL 6 LINER) 
74 0 0 WILLEY ROAD 
HAMILTON OH 45013 

PO: 03FF0307 ~0000-001 

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-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

? SENTOMAT ST 

LO-BENTOMAT ST 

5369 

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 3 05LO 

2 0 0 3 0 5LO 

2 0 03 OSLO 

2 0 0 3 0 5LO 

200305Lo 

2 0 0 3 0 5LO 

2 0 0 3 0 5LO 

2 0 0 3 0 5 LO 

2 0 03 OSLO 

2 0 03 0 5LO 

2 0 03 05LO 

2 0 0 3 0 5LO 

200305LO 

2 0 03 0 5LO 

2 0 0 3 0 5LO 

2 0 0 3 0 5LO 

2 0 03 O S L O  

2 0 0 3 0 5LO 

2 0 03 0 5LO 

00000752 

00000753 

0 000 0754 

00000755 

00000756 

00000757 

00000758 

00000759 

00000760 

00000761 

00000762 

00000763 

00000764 

00000765 

00000766 

00000767 

00000768 

000 0 0 769 

00000770 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250 0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2710.0 

2722.0 

2699.0 

2700.0 

2680.0 

2682.0 

2685.0 

2665.0 

2661.0 

2656.0 

2651.0 

2651.0 

2646.0 

2645.0 

2660.0 

2654.0 

2663.0 

2659.0 

2678.0 

0 0 0 340 



P A C K I N G  L I S T  

CETCO 
7500 WEST SHLTRE DRIVE 

.-.INGTON HEIGHTS IL 60004 

SOLD TO: 4516 
FLUOR FEWALD, INC 
P.O.  BOX 538704 

CINCINNATI OH 45253-8704 

PO: 03FF0307-0000-001 

ORDER NO:.. 000167357 
ORDER DATE: 1/21/2003 
SHIP DATE:. 2/03/2003 

SHIP FROM:. CETCO LOVELL PLANT 
FRT TERMS:. PREPAID & ABSORBED 
SHIP VIA:.. AMERICO LOGISTICS 

SHIP TO: 01 
U.S.DOE 
C / O  FLUOR FERNALD, INC. 
(CELL 2 COVER & CELL 6 LINER) 
74 0 0 WILLEY ROAD 
HAMILTON OH 45013 

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-BENTOMAT ST 

LO-BENTOMAT ST 

LO - BENTOMAT ST 

LO-BENTOMAT ST 

T BENTOMAT ST 

LO-BENTOMAT ST 

53653 

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 3 0 5LO 

2 0 0 3 OSLO 

2 0 03 05LO 

2 0 0 3 0 5LO 

2 0 0 3 05LO 

2 0 03 OSLO 

2 0 0 3 0 5LO 

2 0 0 3 0 5LO 

2 0 0 3 0 5LO 

2 0 03 05LO 

200305LO 

200305M 

200305LO 

20 0 3 05LO 

2 0 03 OSLO 

2 0 0 3 05LO 

200305LO 

2 0 0 3 0 SLO 

2 0 0 3 0 5LO 

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 

00000776 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 

ooooo7a3 150.0 15.0 

00000784 150.0 15.0 

00000785 150.0 15.0 

00000786 150.0 15.0 

00000787 150.0 15.0 

00000788 150.0 15.0 

00000789 150.0 15.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250 - 0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250 - 0 

2250.0 

2671.0 

2666.0 

2657.0 

2628.0 

2603.0 

2602.0 

2605.0 

2610.0 

2605.0 

2600.0 

2607.0 

2612.0 

2596.0 

2594.0 

2605.0 

2635.0 

2658.0 

2625.0 

2601.0 

000341 



P A C K I N G  L I S T  

CETCO 
1 K O  0 WEST SHURE DRIVE 

TNGTON HEIGHTS IL 60004 e SOLD TO: 4516 
FLUOR FERNALD, INC 
P.O. BOX 538704 

ORDER NO:.. 000167357 
ORDER DATE: 1 /21 /2003  
SHIP DATE:. 2/03/2003 

SHIP FROM:.  CETCO LOVELL PLANT 
FRT TERMS:. PREPAID & ABSORBED 
SHIP VIA:.. AMERICO LOGISTICS 

CINCINNATI OH 45253-8704 
SHIP TO: 0 1  
U.S.DOE 
C/O FLUOR FERNALD, INC . 
(CELL 2 COVER & CELL 6 LINER) 
7400 WILLEY ROAD 
HAMILTON OH 45013 

PO: 03FF0307-0000-001 

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-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT S F  

SFT S F  

SFT SF 

SFT SF 

SET SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

2 0 0 3 0 5 LO 

2 0 0 3 0 5LO 

200305LO 

200305Lo 

200305LO 

2 0 03 0 5LO 

200305LO 

200305LO 

2 0 0 3 0 5LO 

2003 05LO 

2 0 03 0 5LO 

2 0 03 0 5LO 

200305LO 

2 0 0 3 0 5LO 

2 0 03 0 5LO 

200305LO 

2 0 0 3 0 5LO 

2 0 03 0 5LO 

2 003 05L0 

00000790 1 5 0 . 0  15 .0  

00000791 1 5 0 . 0  1 5 . 0  

00000792 150.0  1 5 . 0  

00000793 150 .0  1 5 . 0  

00000794 150.0  15 .0  

00000795 1 5 0 . 0  1 5 . 0  

00000796 150.0  15 .0  

00000797 1 5 0 . 0  1 5 . 0  

00000798 1 5 0 . 0  1 5 . 0  

00000799 150.0  1 5 . 0  

00000800 1 5 0 . 0  1 5 . 0  

00000801 150.0 15.0 

00000802 1 5 0 . 0  1 5 . 0  

00000803 . 1 5 0 . 0  1 5 . 0  

00000804 150.0  1 5 . 0  

00000805 150 .0  1 5 . 0  

00000806 1 5 0 . 0  1 5 . 0  

00000807 1 5 0 . 0  1 5 . 0  

00000808 150.0 1 5 . 0  

2 2 5 0 . 0  

2 2 5 0 . 0  

2250 .0  

2 2 5 0 . 0  

2 2 5 0 . 0  

2250 .0  

2250 .0  

2 2 5 0 . 0  

2250 .0  

2 2 5 0 . 0  

2 2 5 0 . 0  

2250 .0  

2 2 5 0 . 0  

2 2 5 0 . 0  

2 2 5 0 . 0  

2250.0 

2 2 5 0 . 0  

2 2 5 0 . 0  

2 2 5 0 . 0  

2660.0  

2628.0  

2608 - 0 

2653.0  

2650.0 

2675.0 

2664.0 

2649.0 

2658.0  

2637.0  

2643.0  

2659.0  

2651.0  

2670 .0  

2697.0  

2694.0  

2701 .0  

2700,O 

2658.0  



P A C K I N G  L I S T  

CETCO 
-00 WEST SHURE DRIVE 

SOLD TO: 4516 
d 

FLUOR FERNALD, INC. 
P.O. BOX 538704 

CINCINNATI OH 45253-8704 

ORDER NO:.. 000167357 
ORDER DATE: 1/21/2003 
SHIP DATE:. 2/03/2003 

SHIP FROM:. CETCO LOVELL PLANT 
FRT TERMS:. PREPAID & ABSORBED 
SHIP VIA:.. AMERICO LOGISTICS 

SHIP TO: 01 
U.S.WE 
C/O FLUOR FERNALD, INC . 
(CELL 2 COVER & CELL 6 LINER) 
7400 WILLEX ROAD 
HAMILTON OH 45013 

PO : 0 3 FFO 3 0 7 - 00 0 0 - 0 01 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

Ln-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-BENTOMAT ST 

LO-BENTOMAT ST 

5 3 6 9  

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SJ?T SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

200305LO 

2 0 0 3 0 5LO 

2 0 0 3 0 5LO 

2 0 0 3 OSLO 

2 0 0 3  05LO 

2 0 0 3 OSLO 

200305LO 

2 0 0 3 05LO 

2 0 0 3 0 5LO 

20 0 3 05LO 

20 0 3 05LO 

2 0 03 0 5LO 

2 0 0 3 05LO 

2 0 0 3  OSLO 

2 0 0 3 0 5LO 

2 0 0 3 0 5LO 

2 0 0 3 0 5LO 

2 0 03 OSLO 

2 0 0 3 0 5LO 

00000809 1 5 0 . 0  1 5 . 0  

00000810 1 5 0 . 0  1 5 . 0  

00000811 1 5 0 . 0  1 5 . 0  

00000812 1 5 0 . 0  15 .0  

00000813 1 5 0 . 0  1 5 . 0  

00000814 150 .0  1 5 . 0  

00000815 1 5 0 . 0  1 5 . 0  

00000816 1 5 0 . 0  1 5 . 0  

00000817 1 5 0 . 0  1 5 . 0  

00000818 1 5 0 . 0  1 5 . 0  

00000819 1 5 0 . 0  1 5 . 0  

00000820 1 5 0 . 0  1 5 . 0  

00000821 150.0  1 5 . 0  

00000822 1 5 0 . 0  1 5 . 0  

00000823 1 5 0 . 0  15.0 

00000824 1 5 0 . 0  1 5 . 0  

00000825 1 5 0 . 0  1 5 . 0  

00000826 1 5 0 . 0  1 5 . 0  

00000827 1 5 0 . 0  1 5 . 0  

2250 .0  

2 2 5 0 . 0  

2250 .0  

2250 .0  

2 2 5 0 . 0  

2250 .0  

2 2 5 0 . 0  

2250 .0  

2250 .0  

2 2 5 0 . 0  

2250 - 0 

2 2 5 0 . 0  

2250 .0  

2 2 5 0 . 0  

2 2 5 0 . 0  

2 2 5 0 . 0  

2 2 5 0 . 0  

2 2 5 0 . 0  

2 2 5 0 . 0  

2 6 4 2 . 0  

2 6 4 3 . 0  

2 6 4 0 . 0  

2 6 3 6 . 0  

2 6 3 5 . 0  

2541 .0  

2614 .0  

2 5 9 9 . 0  

2595 .0  

2633 .0  

2689 .0  

2736 .0  

2 7 5 0 . 0  

2731 .0  

2 7 2 1 . 0  

2 7 0 1 . 0  

2 6 8 1 . 0  

2 6 8 9 . 0  

2 7 0 0 . 0  

000343 



P A C K I N G  L I S T  

CETCO - 500 WFST SH[TRE DRIVE 
'*INGTON HEIGHTS IL 60004 

SOLD TO: 4516 
FLUOR FEFSJALD, INC . 
P.O. BOX 538704 

CINCINNATI OH 45253-8704 

ORDER NO:.. 000167357 
ORDER DATE: 1/21/2003 
SHIP DATE:. 2/03/2003 

SHIP FROM:. CETCO LOVELL PLANT 
FRT TEEEMS: . PREPAID & ABSORBED 
SHIP VIA:.. AMERICO LOGISTICS 

SHIP TO: 01 
U.S.DOE 
C/O FLUOR FEMALD, INC. 
(CELL 2 COVER & CELL 6 LINER) 
7400 WILLEY ROAD 
HAMILTON OH 45013 

PO: 03FF0307-0000-001 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

.EhTOMAT 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-BENTOMAT ST 

LO-BENTOMAT ST 

SFT SF 

SFT SF 

SFT SF 

SF'T 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 

I 

2 0 03 OSLO 

200305LO 

200305LO 

2 0 0 3 0 5LO 

2 0 03 05LO 

200305LO 

2 0 0 3 0 5LO 

2 0 0 3 0 SLO 

200305LO 

200305LO 

200305LO 

2 0 03 0 5LO 

2 0 0 3 0 5LO 

2 0 0 3 0 5LO 

200305LO 

2 0 03 0 5LO 

2 0 0 3 0 5LO 

200305LO 

2 0 03 0 5LO 

00000828 

00000829 

00000830 

00000831 

00000832 

00000833 

00000834 

00000835 

00000836 

00000837 

00000838 

00000839 

00000840 

00000841 

00000842 

00 0 0 0 843 

00000844 

00000845 

00000846 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

21697.0 

2686.0 

2686.0 

2681.0 

2675.0 

2687.0 

2419 - 0 

2674.0 

2685.0 

2689.0 

2690.0 

2712.0 

2640.0 

2650.0 

2630.0 

2626.0 

2630.0 

2628.0 

2641.0 

Goa344 



P A C K I N G  L I S T  

CETCO 
'500 WEST SHURE DRIVE 
-'oINGTON HEIGHTS IL 60004 

ORDER NO:.. 000167357 
ORDER DATE: 1/21/2003 
SHIP DATE:. 2/03/2003 

FLUOR FERNALD, INC. 
P.O. BOX 538704 

CINCINNATI OH 45253-8704 

SHIP FROM:. CETCO LOVELL PLANT 
FRT TERMS:. PmPAID & ABSORBED 
SHIP VIA:.. AMERICO LOGISTICS 

SHIP TO: 01 
U. S .DOE 
C/O FLUOR FERNALD, INC. 
(CELL 2 COVER & CELL 6 LINER) 
7400 WILLEY ROAD 
HAMILTON OH 45013 

PO: 03FF0307-0000-001 

LO-BENTOMAT ST SFT SF 200305LO 00000847 150.0 15.0 2250.0 2623.0 

LO-BENTOMAT ST SFT SF 200305LO 00000848 150.0 15.0 2250.0 2632.0 

LO-BENTOMAT ST SFT SF 200305LO 00000849 150.0 15.0 2250.0 2613.0 

LO-BENTOMAT ST SFT SF 200305LO 00000850 150.0 15.0 2250.0 2624.0 

@ENTOMAT ST SFT SF 200305M 00000851 150.0 15.0 2250.0 2622.0 

LO-BENTOMAT ST SFT SF 200305LO 00000852 150.0 15.0 2250.0 2607.0 

LO-BENTOMAT ST SFT SF 200305LO 00000853 150.0 15.0 2250.0 2618.0 

LO-BENTOMAT ST SFT SF 200305LO 00000854 150.0 15.0 2250.0 2625.0 

LO-BENTOMAT ST SFT SF 200305LO 00000855 150.0 15.0 2250.0 2638.0 

LO-BENTOMAT ST SFT SF 200305LO 00000856 150.0 15.0 2250.0 2610.0 

LO-BENTOMAT ST SFT SF 200305M7 00000857 150.0 15.0 2250.0 2616.0 

LO-BENTOMAT ST SFT SF 200305LO 00000858 150.0 15.0 2250.0 2606.0 

LO-BENTOMAT ST SFT SF 200305LO 00000859 150.0 15.0 2250.0 2630.0 

LO-BENTOMAT ST SFT SF 200305LO 00000860 150.0 15.0 2250.0 2575.0 

LO-BENTOMAT ST SFT SF 200305LO 00000861 150.0 15.0 2250.0 2629.0 

LO-BENTOMAT ST SFT SF 200305M 00000862 150.0 15.0 2250.0 2642.0 

7ENTOMAT ST SFT SF 200305LO 00000863 150.0 15.0 2250.0 2622.0 

SFT SF 200305LO 00000864 150.0 15.0 2250.0 2629.0 b dENTOMAT ST 

5 3 4 9  

LO-BENTOMAT ST SFT SF 200305LO 00000865 150.0 15.0 2250.0 2634.0 

00 0 34 5 



P A C K I N G  L I S T  

CETCO 
‘ w o  WEST SHURE DRIVE 
a‘JNGTON HEIGHTS IL 60004 ’ SOLD TO: 4516 

FLUOR FERNALD, INC. 
P.O. BOX 538704 

CINCINNATI OH 45253-8704 

ORDER NO:.. 000167357 
ORDER DATE: 1/21/2003 
SHIP DATE:. 2/03/2003 

SHIP FROM:. CETCO LOVELL PLANT 
FRT TERMS: . PREPAID & ABSORBED 
SHIP VIA:.. AMERICO LOGISTICS 

SHIP TO: 01 
U.S.DOE 
C/O FLUOR FEF!NALD, INC. 
(CELL 2 COVER & CELL 6 LINER) 
7400 WILLEY ROAD 
HAMILTON OH 45013 

PO: 03FF0307-0000-001 

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-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

5 3 6 9  

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 3 0 5LO 

2003 05LO 

2 0 0 3 0 5LO 

2 0 0 3 OSLO 

2 0 0 3 0 5LO 

2 0 0 3 0 5LO 

2 0 03 0 5LO 

2 0 0 3 05LO 

200305LO 

2 0 0 3 0 5LO 

200305LO 

2 0 0 3 05LO 

2 0 0 3 0 5LO 

2 0 0 3 05LO 

200305LO 

2 0 0 3 05LO 

2 0 0 3 0 5LO 

2 0 03 0 5LO 

2 0 0 3 05LO 

00000866 

00000867 

00000868 

00000869 

00 0 0 0870 

00000871 

00000872 

00000873 

00000874 

00000875 

00000876 

00000877 

00000878 

00000879 

00000880 

00000881 

00000882 

00000883 

00000884 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250 * 0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250 - 0 

2250.0 

2615.0 

2632.0 

2622.0 

2616.0 

2620.0 

2624.0 

2646.0 

2602.0 

2590.0 

2602.0 

2616.0 

2616.0 

2667.0 

2617.0 

2607.0 

2608.0 

2583 .O 

2639.0 

2585.0 

0003L46 



P A C K I N G  L I S T  

CETCO - qoo  WEST SHLTRE DRIVE 
'JNGTON HEIGHTS IL 60004 

SOLD TO: 4516 
* 

FLUOR FERNALD, INC. 
P.O. BOX 538704 

CINCINNATI OH 45253-8704 

ORDER NO:. . 000167357 
ORDER DATE: 1/21/2003 
SHIP DATE:. 2/03/2003 

SHIP FROM:. CETCO LOVELL PLANT 
FRT TERMS:. PREPAID & ABSORBED 
SHIP V I A : . .  AMERICO LOGISTICS 

SHIP TO: 01 
U. S.DOE 
C/O FLUOR FERNALD, INC. 
(CELL 2 COVER & CELL 6 LINER) 
7400 WILLEY ROAD 
HAMILTON OH 45013  

PO: 03FF0307-0000-001 

LO-BENTOMAT ST SFT SF 200305LO 00000885 1 5 0 . 0  1 5 . 0  2250.0  2593 .0  

LO-BENTOMAT ST SFT SF 200305LO 00000886 150.0 1 5 . 0  2250.0 2 5 9 6 . 0  

LO-BENTOMAT ST SFT SF 200305LO 00000887 150 .0  1 5 . 0  2250.0 2 6 1 8 . 0  

LO-BENTOMAT ST SFT SF 200305LO 00000888 1 5 0 . 0  1 5 . 0  2250.0 2 6 2 3 . 0  

O E N T O m T  ST SFT SF 200305LO 00000889 1 5 0 . 0  15 .0  2250.0  2637 .0  

LO-BENTOMAT ST SFT SF 200305LO 00000890 150.0 1 5 . 0  2250.0 2600 - 0 

LO-BENTOMAT ST SFT SF 200305LO 00000891 1 5 0 . 0  1 5 . 0  2250.0  2 6 1 0 . 0  

LO-BENTOMAT ST SFT SF 200305LO 00000892 1 5 0 . 0  1 5 . 0  2250.0  2620 .0  

LO-BENTOMAT ST SFT SF 200305LO 00000893 150.0 15.0 2250 .0  2 6 1 0 . 0  

LO-BENTOMAT ST SFT SF 200305LO 00000894 1 5 0 . 0  15 .0  2250 .0  2 6 1 7 . 0  

LO-BENTOMAT ST SFT SF 200305LO 00000895 1 5 0 . 0  1 5 . 0  2250 .0  2602 .0  

LO-BENTOMAT ST SFT SF 200305LO 00000896 1 5 0 . 0  1 5 . 0  2250.0  2618 .0  

LO-BENTOMAT ST SFT SF 200305LO 00000897 150 .0  1 5 . 0  2250.0  2 5 8 5 . 0  

LO-BENTOMAT ST SFT SF 200305LO 00000898 1 5 0 . 0  1 5 . 0  2250.0  2 5 7 7 . 0  

LO-BENTOMAT ST SFT SF 200305LO 00000899 1 5 0 . 0  1 5 . 0  2250 .0  2 5 8 0 . 0  

LO-BENTOMAT ST SFT SF 200305LO 00000900 150 .0  15 .0  2250.0  2 5 7 5 . 0  

SFT SF 200305LO 00000901 1 5 0 . 0  1 5 . 0  2250 .0  2 6 0 2 . 0  

SFT SF 200305LO 00000902 150.0 1 5 . 0  2250.0  2 6 3 5 . 0  

5 3 6 9  

LO-BENTOMAT ST SFT SF 200305LO 00000903 150.0 1 5 . 0  2250 .0  2 6 5 3 . 0  

000347 



P A C K I N G  L I S T  

CETCO 
- '00 WEST SHLTRE DRIVE 

INGTON HEIGHTS IL 60004 

SOLD TO: 4516 
FLUOR FERNALD, INC. 
P.O. BOX 538704 

CINCINNATI OH 45253-8704 

ORDER NO:.. 000167357 
ORDER DATE: 1/21/2003 
SHIP DATE:. 2/03/2003 

SHIP FROM:. CETCO LOVELL PLANT 
FRT TERMS:. PREPAID & ABSORBED 
SHIP V I A : .  . AMERICO LOGISTICS 
SHIP TO: 01 
U . S . W E  
C/O FLUOR FERNALD, INC . 
(CELL 2 COVER & CELL 6 LINER) 
7400 WILLEY ROAD 
HAMILTON OH 45013 

PO: 03FF0307-0000-001 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

#..P.... 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-BENTOMAT ST 

LO-BENTOMAT ST 

5 3 6 9  

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SET SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

SFT SF 

2003 05LO 

2 0 0 3 0 5LO 

2 0 0 3 0 5LO 

2 0 03 05LO 

2 0 03 05LO 

200305LO 

2 0 0 3 0 5LO 

200305LO 

200305LO 

200305LO 

200305LO 

200305LO 

2 0 03 05LO 

2 0 0 3 OSLO 

2 0 03 05LO 

200305LO 

2 0 0 3 0 5LO 

200305LO 

2 0 03 0 5LO 

00000904 150 .0  1 5 . 0  

00000905 150.0 15 .0  

00000906 150.0 15 .0  

00000907 150 .0  1 5 . 0  

00000908 150.0 15.0 

00000909 150.0  1 5 . 0  

00000910 150.0 15.0 

00000911 150.0 1 5 . 0  

00000912 150 .0  1 5 . 0  

00000913 150 .0  15.0 

00000914 150.0  1 5 . 0  

00000915 150.0 1 5 . 0  

00000916 150.0 15 .0  

00000917 150.0  15 .0  

00000918 150 .0  1 5 . 0  

00000919 1 5 0 . 0  1 5 . 0  

00000920 1 5 0 . 0  1 5 . 0  

00000921 1 5 0 . 0  15.0 

00000922 150.0  15 .0  

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250 -0 

2250.0 

2250.0 

2694.0 

2678.0 

2696.0 

2652.0 

2640.0 

2636.0 

2630.0 

2637.0 

2636 .O 

2633.0 

2637.0 

2627.0 

2626.0  

2632.0  

2628 .O 

2526.0 

2609.0 

2628.0 

2616.0 

000348 



P A C K I N G  L I S T  

CETCO 
1 50 0 WEST SHURE DRIVE 

FLUOR FERNALD, INC . 
P.O.  BOX 538704 

CINCINNATI OH 45253-8704 

ORDER NO:.. 000167357 
ORDER DATE: 1/21/2003 
SHIP DATE:. 2/03/2003 

SHIP FROM:. CETCO LOVELL PLANT 
FRT TERMS:. PREPAID & ABSORBED 
SHIP VIA:.. AMERICO LOGISTICS 

SHIP TO: 01 
U.S .DOE 
C/O FLUOR FERNALD, INC. 
(CELL 2 COVER & CELL 6 LINER) 
7400 WILLEY ROAD 
HAMILTON OH 45013 

PO: 03FF0307-0000-001 

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-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

5 3 6 9  

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 3 0 5LO 

2 0 0 3 0 5LO 

200305LO 

2 0 0 3 0 5LO 

2 003 05LO 

2 003 OSLO 

200305LO 

2 0 03 0 5LO 

200305LO 

2003 05LO 

2 0 0 3 OSLO 

2 0 03 0 5LO 

2 0 0 3 0 5LO 

2 0 0 3 0 5LO 

200305LO 

200305LO 

2 0 0 3 0 5LO 

2 003 OSLO 

200305LO 

00000923 150.0 15.0 

00000924 150.0 15.0 

00000925 150.0 15.0 

00000926 150.0 15.0 

00000927 150.0 15.0 

00000928 150.0 15.0 

00000929 150.0 15.0 

00000930 150.0 15.0 

00000931 150.0 15.0 

00000932 150.0 15.0 

00000933 150.0 15.0 

00000934 150.0 15.0 

00000935 150.0 15.0 

00000936 150.0 15.0 

00000937 150.0 15.0 

00000938 150.0 15.0 

00000939 150.0 15.0 

00000940 150.0 15.0 

00000941 150.0 15.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2638.0 

2621.0 

2632.0 

2634.0 

2681.0 

2648.0 

2636.0 

2575 .O 

2660.0 

2610 -0 

2562.0 

2560.0 

2571.0 

2614.0 

2565.0 

2555 .O 

2639 -0 

2621.0 

2660.0 
000349 



P A C K I N G  L I S T  

CETCO 
7 500 WEST SHURE DRIVE 

FLUOR FERNALD, INC. 
P.O. BOX 538704 

CINCINNATI OH 45253 -8704 

ORDER NO:.. 000167357 
ORDER DATE: 1/21/2003 
SHIP DATE:. 2/03/2003 

SHIP FROM:. CETCO LOVELL PLANT 
FRT TERMS:. PREPAID & ABSORBED 
SHIP VIA:.. AMERICO LOGISTICS 

SHIP TO: 01 
U.S.DOE 
C/O FLUOR FERNALD, INC. 
(CELL 2 COVER & CELL 6 LINER) 
7400 WILLEY ROAD 
HAMILTON OH 45013 

PO: 03FF0307-0000-001 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BZNTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

LO-BENTOMAT ST 

.LO - BENTOMAT ST 

LO-BENTOMAT ST 

ORDER TOTALS. 

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 

. . . . . . . . . ITEMS . . . . . . . . . .  

200305LO 

200305LO 

200305LO 

2 0 0 3 0 5LO 

2003 OSLO 

2 0 0 3 0 5LO 

200305LO 

2 0 03 05LO 

2 0 0 3 0 5LO 

200305LO 

200305LO 

2 0 03 OSLO 

200305LO 

2 0 0 3 0 SLO 

52 7 

00000 942 

0 0000 943 

0 000 0 944 

0 0000945 

0 0000 946 

0 0000 947 

0 0000 948 

00000 94 9 

00000950 

0 00 0 0 951 

0 00 00952 

0 00 00 953 

00000954 

000 00955 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

150.0 15.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2250.0 

2625.0 

2629 .O 

2626 .O 

2635.0 

2645.0 

2641.0 

2646.0 

2638.0 

2634.0 

2636 . O  

2645.0 

2638.0 

2642.0 

2650.0 
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GEOSYNTHETIC CLAY LINER 

MANUFACTURING CERTIFICATION 

Project Name: Fluor Daniel Fernald 
Prepared For: 

Order Number: 167357 

Fluor Daniel Fernald, Inc. 
Customer PO: 03FFO3 07-0000-00 1 

Ship Date: PRE-SCANNED / 2-3-03 

CETCO hereby affirms and certifies that the BENTOiM4T ST material supplied to this 
@ e c t  will meet the physical and chemical criteria listed below. 

PROPERTY 
Peel Strength 
Bentonite Free Swell 
Bentonite Fluid Loss 
Bentonite Mass 1 Area 
Grab Strength 
Permeability 
Index Flux 

TEST METHOD 
ASTM D 4632 
ASTM D 5890 
ASTM D 5891 
ASTEvl D 5993 
ASTM D 4632 
ASTM D 5084 
ASTM D 5887 

* Reported at 25 YO moisture content. 
GAI Lab Accredited Test Methods were followed during conformance testing for: 
ASTM D 4632 - Grab Strength and Grab Elongation. 
ASTM D 5887 - Index Flux. 
ASTM D 5993 -Bentonite Mass/Area. 

. ?* \\-- \ 
Steve B. W i m  
Plant Manager 

lkfmmmM VALUE 
15 lbs 
24rnL12g MTN. 
18.0 mL ( MAS) 

90 Ibs. 
5 x 10 ( -9 )  cdsec .  (Mas) 
1.0 L 10 (-8) m(3)/m(t)/sec. (max. ) 

* 1.0 Ib/sq.ft; Q 25 YO Moist. (Min.) 

00035% 
COLLOID ENVIRONMENTAL TECHNOLOGIES CO. ( CFXCO ) 
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BpgiE --- --- 5 Precision Geosynthetic Laboratories 

February 4,2003 

Bill Urchick 
Cetco 
1500 W. Shure Dr. 
Arlington Heights, IL 60004 

Dear Mr. Urchick RE: Fluor Daniel Femald 

Thank you for consulting Precision Geosynthetic Laboratories for your material testing needs. 

Endosed is the final laboratory report for the testing of two (2) GCL, Bentomat ST sample(s) 
received January 27,2003. 

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 daims 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 Geosynthetic Laboratories from Client and all other parties for claims arising out of 
the use of this data to the cost for the respective test(s) 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 assodated project information shall be held in confidence and disclosed to 
other parties 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. Failed seam samples are kept for 7 
years; good seam samples are disposed after 2 weeks and conformance samples are 
disposed after 7 month. Should you need us to keep them longer, please advise us in 
writing. 

If you have any questions or if we may be of further service, please do not hesitate to call at 
800-522-4599. 

Sincerely, 

PRECISION GEOSYNTHETIC LABORATORIES 

Cora B. Queja 
Vice President 

Endosure: (Job No. G030082) 

000334 
1160 North Gilbert Street, Anaheim, CA. 92801, Tei# 714-520-9631, Fax#714520-9637 
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FlRtqE sk== Precision Geosynthetic Laboratories 

CUENT: Cetco 
PROJECT: Fluor Daniel Fernald 

VERIFICATION OF MATERIAL PROPERTIES 
(PGL Job No. GO300821 

MATERIAL DESCRIPTION: GCL, Bentomat ST 

SAMPLElS) SENT BY: Noe Garcia / Cetco 

DATE RECEIVED: January 27,2003 DATE REPORTED: February 4,2003 

SAMPLE IDENTIFICATIONS: 

SAMPLE ID 

R# 430 L# 200304LO 
R# 447 W 200304LO 

TESTS REQUIRED: 

TEST METHOD 

a ASTM D5887 
ASTM D4595 

PRECISION CONTROL NUMBER 

85354 
85355 

DESCRIPTION 

Index Flux 
Wide-Width Strip Tensile 

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

TEST RESULTS: 

The test results are summarized in Table@) 1 to 2. The units in which the data are reported are induded 
on these tables. 

PRECISION GEOSYNTHETIC LABORATORIES 

P 
E 

Cora 6. Queja 
Vice President 

1160 North Gilbert Street, Anaheim, CA. 92801, Tel# 714-520-9631, Fax#714-520-9637 
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February 4,2003 

Bill Urchick 
Cetco 
1500 W. Shure Dr. 
Arlington Heights, IL 60004 

Dear Mr. Urchick RE: Fluor Daniel Femald 

Thank you for consulting Precision Geosynthetic Laboratories for your material testing needs. 

Enclosed is the final laboratory report for the testing of k e  (5) GCL, Bentomat ST sample(s) 
received January 28,2003. 

It should be noted that the test specimen and test sampte 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 liabilrty of 
Precision Geosynthetic Laboratories from Client and all other parties for claims arising out of 
the use of this data to the cost for the respective test(s) represented in this report, and Client 
agrees to indemnify and hold harmless Precision Geosynthetic Laboratories from and against 
all liabilrty in excess of the aforementioned limit 

The test data and all associated project information shall be held in confidence and disclosed to 
other parties 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. Failed seam samples are kept for 7 
years; good seam samples ate disposed after 2 weeks and conformance samples are 
disposed after 7 month. Should you need us to keep them longer, please advise us in 
writing. 

If you have any questions or if we may be of further service, please do not hesitate to call at 
800-5224599. 

Sincerely, 

PRECISION GEOSYNTHETIC LABORATORIES 

Cora E. Queja 
Vice President 

Enclosure: (Job No. G030087) 

000398 

11 60 North Gilbert Street, Anaheim, CA. 92801, Tel# 714-520-9631, Fax#i’l4-520-9637 
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CLIENT: Cetco 
PROJECT: Fluor Daniel Fernald 

VERIFICATION OF MATERIAL PROPERTIES 
(PGL Job No. G030087) 

MATERIAL DESCRIPTION: GCL, Bentomat ST 

SAMPLE(S1 SENT BY: Noe Garcia I Cetco 

DATE RECEIVED: January 28,2003 DATE REPORTED: February 4,2003 

SAMPLE IDENTIFICATIONS: 

SAMPLE ID PRECISION CONTROL NUMBER 

R# 464 L# 200304LO 
R# 481 L# 200304LO 
R# 498 W 200304LO 
R# 51 5 W 200304LO 
R# 532 W 200304LO 

85361 
85362 
85363 
85364 
85365 

TESTS REQUIRED: 

TEST METHOD DESCRIPTION 0 
ASTM D5887 
ASTM 04595 

Index Flux 
Wide-Width Strip Tensile 

TEST CONDITIONS: The samples were conditioned for a minimum one hour in the laboratory at 22 5 T C  
(71.62 3.6OF) and at 60 2 10% relative humidlty prior to test. 

TEST RESULTS: 

The test results are summarized in Table@) 1 to 5. The units in which the data are reported are included 
on these tables. 

PRECISION GEOSYNTHETIC LABORATORIES 

Cora B. Queja 
Vice President 

000399 
1160 North Gilbert Street, Anaheim, CA. 92801, Tel# 714-520-9631, Fax#714-520-9637 
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f”l.”liiB@i!E -- Precision Geosynthetic Laboratories 

February 19,2003 

Bill Urchick 
Cefco 
1500 W. Shure Dr. 
Arlington Heights, IL 60004 

Dear Mr. Urchick RE: Fluor Daniel Fernald 

Thank you for consulting Precision Geosynthetic Laboratories for your material testing needs. 

Enclosed is the final laboratory report for the testing of five (5) GCL, Bentornat ST sample(s) 
received January 29,2003. 

tt 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 Geosynthetic Laboratories from Client and all other parties for claims ansing out of 
the use of this data to the cost for the respective test(s) represented in this report, and Client 
agrees to indemnify and hold harmless Precision Geosynthetic Laboratories from and against 
all liabilrty in excess of the aforementioned limit. 

The test data and all associated project information shall be held in confidence and disdosed to 
other parties only with the authorization of Client or Precision Geosynthetc 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. Failed seam samples are kept for 7 
years; good seam samples are disposed after 2 weeks and conformance samples are 
disposed after I month. Should you need us to keep them longer, please advise us in 
writing. 

If you have any questions or if we may be of further service, please do not hesitate to call at 
800-522-4599. 

Sincerely, 

PRECISION GEOSYNTHETIC LABORATORIES 

- ?@E 
Eora B. Queja 
Vice President 

Enclosure: (Job No. G030092) 

000405 
1160 North Gilbert Street, Anaheim, CA. 92801, Tel# 714-520-9631, FaXfc714-520-9637 
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Precision Geosynthetic Laboratories 

CLIENT: Cetco 
PROJECT: Fluor Daniel Fernald 

VERIFICATION OF MATERIAL PROPERTIES 
(PGL Job No. G030092) 

MATERIAL DESCRIPTION: GCL, Bentomat ST 

SAMPLElS) SENT BY: Noe Garcia / Cetco 

DATE RECEIVED: January 29,2003 DATE REPORTED: February 19,2003 

SAMPLE IDENTIFICATIONS: 

SAMPLE ID PRECISION CONTROL NUMBER 

R# 549 W 200305LO 
R# 566 L# 200305LO 
R# 583 W 200305LO 
R# 600 W 200305LO 
R# 61 7 L# 200305LO 

TESTS REQUIRED: e TEST METHOD 

ASTM D5887 
ASTM 04595 

85379 
85380 

85382 
85383 

a5381 

DESCRIPTION 

Index Flux 
Wide-Width Strip Tensile 

TEST CONDITIONS: The samples were conditioned for a minimum one hour in the laboratory at 22 2 2'C 
(71.6 f 3.65) and at 60 2 10% relative humidity prior to test 

TEST RESULTS: 

'The test results are summarized in Table(s) 1 to 5. The units in which the data are reported are included 
on these tables. 

PRECISION GEOSYNTHETIC LABORATORIES 

Cora B. Queja 
Vice President 

OG04og 
1160 North Gilbert Street, Anaheim, CA. 92801, Tel# 714-520-9631, Fax#714-520-9637 
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Precision Geosynthetic Laboratories 

February 19,2003 

Bill Urchick 
Cefco 
1500 W. Shure Dr. 
Arlington Heights, IL 60004 

Dear Mr. Urchick: RE: Fluor Daniel Fernakl 

Thank you for consulting Precision Geosynthetic Laboratories for your material testing needs. 

Endosed is the final laboratory report for the testing of fwe,(5) GCL, Bentomat ST sample(s) 
received January 30,2003. 

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 daims to the final use 
and purpose of the material. 

By accepting the data and results represented on this report, Client agrees to limit the liabilrty of 
Precision Geosynthetic Laboratories from Client and all other parties for daims 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 shall be held in confidence and disclosed to 
other parties only with the authorization of Client or Preasion 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. Failed seam samples are kept for 7 
years; good seam samples are disposed after 2 weeks and conformance samples are 
disposed after 7 month. Should you need us to keep them longer, please advise us in 
writing. 

If you have any questions or if we may be of further service, please do not hesitate to call at 
aoo522-4~99. 

Sincerely, 

PRECISION GEOSYNTHETIC LABORATORIES 

Cora 6. Queja 
Vice President 

Enclosure: (Job No. G030094) 

1160 North Gilbert Street, Anaheim, CA. 92801, TeI# 714-520-9631, FaxR14-520-9637 
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CLIENT: Cetco 
PROJECT: Fluor Daniel Fernald 

VERIFICATION OF MATERIAL PROPERTIES 
(PGL Job No. G030094) 

MATERIAL DESCRIPTION: GCL, Bentomat ST 

SAMPLE61 SENT BY: Noe Garcia lCetco 

DATE RECEIVED: January 30,2003 DATE REPORTED: February 19,2003 

SAMPLE IDENTIFICATIONS: 

SAMPLE ID PRECISION CONTROL NUMBER 

R# 634 L# 200305LO 
R# 651 L# 200305LO 
R# 668 W 200305LO 
R# 685 L# 200305LO 
R# 702 W 200305LO 

TESTS REQUIRED: 

TEST METHOD 

ASTM D5887 
ASTM 04595 

85391 
85392 
85394 
85395 
85396 

DESCRIPTION 

Index Flux 
Wide-Width Strip Tensile 

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

TEST RESULTS: 

The test results are summarized in Table(s) 1 to 5. The units in which the data are reported are included 
on these tables. 

PRECISION G EOSYNTHETIC LABORATORIES 

p 

E 

Cora B. Queja 
Vice President 

1160 North Gilbert Street, Anaheim, CA. 92801, Tel# 714520-9631, FaM14-520-9637 
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Precision Geosynthetic Laboratories 

February 20,2003 

Bill Urchick 
Celco 
1500 W. Shure Dr. 
Arlington Heights, IL 60004 

Dear Mr. Urchick RE: Fluor Daniel Fernald 

Thank you for consulting Precision Geosynthetic Laboratories for your material testing needs. 

Endosed is the final laboratory report for the testing of five ( 5 )  GCL, Bentomat ST sample(s) 
received January 31,2003. 

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 Geosynthetic 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 shall be held in confidence and disclosed to 
other parties only with the authoritatjon 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. Failed seam samples are kept for 7 
years; goo6seam sampT&s are d i s ? o - ~ d - ~ ~ ~ ~ w ~ ~ s - - a t i d ~ o n f o ~ n ~ - s a m p l e s ~ ~  - -.-.- 
disposed after f month. Should you need us to keep them longer, please advise us in 
writing. 

If you have any questions or if we may be of further service, please do not hesitate to call at 
800-522-4599. 

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

Sincerely, 

PRECISION GEOSYNTHETIC LABORATORIES 

Vice President 

Endosure: (Job No. G030097) 

000419 

1160 North Gilbert Street, Anaheim, CA. 92801, Tel# 714520-9631, Fax#714-520-9637 



Precision Geosynthetic 

CLIENT: Cetco 
PROJECT: Fluor Daniel Fernald 

VERIFICATION OF MATERfAL PROPERTIES 
(PGL Job No. G030097) 

MATERIAL DESCRIPTION: GCL, Bentomat ST 

SAMPLElSl SENT BY: Noe Garcia / Cetco 

DATE RECEIVED: January 31,2003 DATE REPORTED: February 20,2003 

SAMPLE IDENTIFICATIONS: 

SAMPLE ID PRECISION CONTROL NUMBER 

R# 71 9 W 200305LO 
R# 736 L# 200305LO 
R# 753 L# 200305LO 
R# 770 L# 200305LO 
R# 787 L# 200305LO 

TESTS REQUIRED: 

TEST METHOD 

85403 
85404 
85405 
85406 
85407 

DESCRIPTION 

ASTM D5887 index Flux 
ASTM D4595 Wide-Width Strip Tensile 

TEST CONDITIONS: The samples were conditioned for a minimum one hour in the laboratory at 22 f 2OC 
(71.6 2 36°F) and at 60 2 10% relative humidity prior to test. 

TEST RESULTS: 
.... - .- - .. - , - - .. . _. .... . . . ... - ,  . 

The test results are summarized in Table(s) 1 to 5. The units in which the data are reported are included 
on these tables. 

PRECISION GEOSYNTHETIC LABORATORIES 

-~ 

Cora B. Queja 
Vice President 

1160 North Gilbert Street, Anaheim, CA. 92801, Tel# 714-520-9631, Fax#714520-9637 
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March 3,2003 

Bill Urchick 
Cetco 
1500 W. Shure Dr. 
Arlington Heights, IL 60004 

Dear Mr. Urchick: RE: Fluor Daniel FernaM 

Thank you for consulting Precision Geosynthetic Laboratories for your material testing needs. 

Enclosed is the final laboratory report for the testing of seven (7) GCL, Bentomat ST sample(s) 
received February 3,2003. 

It should be noted that the test specimen and test sample used for this report was believed to 
be representatwe 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 liabillty of 
Precision Geosynthetic 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 shall be held in confidence and disdosed to 
other parties 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. Failed seam samples are kept for 7 
years; good seam samples are disposed after 2 weeks and conformance samples are 
disposed after I month. Should you need us to keep them longer, please advise us in 
writing. 

If you have any questions or if we may be of further service, please do not hesitate to call at 
800-522-4599. 

Sincerely, 

PRECISION GEOSYNTHETIC LABORATORIES 

Cora B. Queja 
Vice President 

Endosure: (Job No. G030106) 

000426 

1160 North Gilbert Street, Anaheim, CA. 92801, Tel# 714-520-9631. Faxq14-520-9637 
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Precision Geosynthetic Laboratories 

CLIENT: Cetco 
PROJECT: Fluor Daniel Fernald 

VERIFICATION OF MATERIAL PROPERTIES 
(PGL Job No. G030106) 

MATERIAL DESCRIPTION: GCL, Bentomat ST 

SAMPLE61 SENT BY: Noe Garcia I Cetco 

DATE RECEIVED: February 3,2003 

SAMPLE IDENTIFICATIONS: 

SAMPLE ID 

R# 804 W 200305LO 
R# 821 W 200305LO 
R# 838 W 200305LO 
R# 855 W 200305LO 
R# 872 W 200305LO 
R# 889 W 200305LO 
R# 906 W 200305LO * TESTS REQUIRED: 

TEST METHOD 

ASTM D5887 
ASTM D4595 

DATE REPORTED: March 3,2003 

PRECISION CONTROL NUMBER 

85433 
85434 
85435 
85436 
85437 
85438 
85439 

DESCRIPTION 

Index Flux 
Wide-Width Strip Tensile 

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

TEST RESULTS: 

The test results are summarized in Table(s) I to 7. The units in which the data are reported are included 
on these tables. 

PRECISION GEOSYNTH ETlC LABOWTORI ES 

- .  
I :: 

Cora B. Queja 
Vice President 

goo427 1160 North Gilbert Street, Anaheim, CA. 92801, Tel# 714-520-9631 , FaxW14-520-96 
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March 3,2003 

Bill Urchick 
Cefco 
1500 W. Shure Dr. 
Arlington Heights, IL 60004 

Dear Mr..Urchick RE: Fluor Daniel Fernald 

Thank you for consutting Preasion Geosynthetic Laboratories for your material testing needs. 

Enclosed is the final laboratory report for the testing of two (2) GCL, Bentomat ST sample(s) 
received February 4,2003. 

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 Geosynthetic Laboratones from Client and all other parties for claims arising out of 
the use of this data to the cost for the respective test(s) 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 shall be held in confidence and disclosed to 
other parties 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. Failed seam samples are kept for 7 
years; good seam samples are disposed after 2 weeks and confonnance samples are 
disposed after 7 month. Should you need us to keep them longer, please advise us in 
writing. 

If you have any questions or if we may be of further service, please do not hesitate to call at 
800-5224599. 

Sincerely, 

PRECISION GEOSYNTHETIC LABORATORIES 

Cora B. Queja 
Vice President 

Endosure: (Job No. GO301 09) 

1160 North Gilbert Street, Anaheim, CA. 92801, Tela 714520-9631, Faxin1452&@@6!3S, 
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P recision Geos y n t het ic La bo rat o ries 

CLIENT: Cetco 
PROJECT: Fluor Daniel Fernald 

VERIFICATION OF MATERIAL PROPERTIES 
(PGL Job No. G030109) 

MATERIAL DESCRIPTION: GCL, Bentomat ST 

SAMPLEfS) SENT BY: Noe Garcia / Cetco 

DATE RECEIVED: February 4,2003 DATE REPORTED: March 3,2003 

SAMPLE IDENTIFICATIONS: 

SAMPLE ID PRECISION CONTROL NUMBER 

R# 923 W 200305LO 
R# 940 L# 200305LO 

85449 
85450 

TESTS REQUIRED: 

TEST METHOD DESCRIPTION 

ASTM D5887 
ASTM 04595 

Index Flux 
Wide-Width Strip Tensile 

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

TEST RESULTS: 

The test results are summarized in Table(s) I to 2. The units in which the data are reported are included 
on these tables. 

PRECISION GEOSYNTHETJC LABORATORIES 

Cora 6. Queja 
Vice President 

1160 North Gilbert Street, Anaheim, CA. 92801, Tel# 714-520-9631, Fax#714520-9 &!PO436 
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TABLE 1 
CLIENT: CETCO 

PROJECT: Flour Daniel Fernald -. 
ide2ZhL. 

5 .  - *% 3 -HEAR TEST RESULT (ASTM D 6243) 
9 a 

& 

c% 
S PI- 

Date: 2/20/2003 

PGL Job No. GO30083 D*. 

2Ioou 

all. QC'd by: -*. 

TESTCONFIGURAION # 1 

I GCL, Bentomat ST (Roll#437 W200304LO), CY85356 I 

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 

3 Initial moisture content of the GCL was 18.59%. 

1. GCL specimens were hydrated for 7 days @ 432 psf. 

were then sandwiched between a second wooden substrate with mending plate. 

HYDRATION: 
. 

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 
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 I ASTM 05321-92 

in/ min. 

using Brainard-ffilman LG-112 Direct Shear machine with effective area of 12 in X 12 in. 

TEST RESULTS: 
PEAK STRENGM 2.0 " DISPLACEMENT STRENGTH 

PEAK SHEAR 2.0 " DISPLACEMENT 
STRESS SECANT ANGLE STRESS SECANT ANGLE 

FINAL MC SHEAR 

(degree). 

28 
24 

Normal Stress (GCL) 
(psi) ( P S ~  
5.00 720 137.91 1823 

20.00 2880 122.03 
45.00 6480 102.01 

(%I @s9 (degrees) (PS9 

1037 55 68 . 
2736 44 1532 
4932 37 2950 

COHESION (psf): 1326 

COEFFICIENT OF FRICTION: 0.55 
702.57 

0.34 

Partial pull out of threads was observed at all normal loads. 
See Figure #I and #2 

PQ &Conforms to the Sumntrad Requirements 
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PGL Job No. G030083-I 
Project : FernaId 

GCL, Bentomat ST.ROll# 437 L#200304LO, C#85356 

Figure #1 
Normal Stress/ Interface Stress QC'd By: . 

... . . .  ....... . . .  -. . . . .  . . . . .  . . . .  Normal Load.(.psf). ........ _. .. 

. .  + 2.0 Displacement Peak Linear ('2.0 Displacement) -Linear peak) 

Figure #2 
Shear Stress/ Displacement Curve 

Displacement (in) 

1+6,48OPSF +2,88OPSF +72OPSF 1 



TABLE 
CLIENT: CETCO 

PROJECT: Flour.Daniel Fernald 

5 3 6 9  

-~ ~ 

TEST CONFIGURATION # I A  

I GCL, Bentomat ST R# 437 (Woven Side) / CM5356 

Textured HDPE (Rxn02103201) /C#85386 

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 

3. The textured HDPE is clamped at the bottom box with sand layer underneath. 
4. Initial moisture content of the GCL was 18.89%. 
HYDR4TlON: 
1. Each set of specimen was hydrated for 7days @ 432psf 

CONSOUDATION: 
1. Each set of specimens were consolidated under drained condition for 48 hrs at normal load beforeshearing. 

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 I ASTM 05321-92 

wooden board with mending plates. 

e SHEAREST: 
in/ mh. 

usina 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 2.0 n DISPLACEMENT 
STRESS SECANT ANGLE STRESS SECANT ANGLE Normal Stress (GC L) 

(psi) (ps9 (a) (PS9 (deg-4 (PS9 (degrees) 

5.00 720 151.00 358 26 271 21 
20.00 2880 109.98 1090 21 79 I 15 
45.00 6480 103.02 2372 20 1732 15 

COHESION (ps9: 96.29 
COEFFICIENT OF FRICTION: 0.35 
FRlCTlON ANGLE(degrees): 19.3 

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

OBSERVATIONS: 
See Figure #i and #2 
At 5 ~ s i  normal load, there was no stretching of the GCL At 20 psi and 45 psi normal load, 

76.429 
0.25 
14.3 

GCL stretched for about 0.75-1". 



PGL Job No. G030083-1A 

GCL ( W 3 7  W20030.4LO) ,C#85356 1 HD (R#102103201 
. Project : Fernald 

L#8221454), C#85386 

Figure #1 
Normal Stress! interface Stress 

Zoo0 5. a 
e z 
Y 

1500 

4 loo0 
5 - 
C 
-500 

O ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . - . . ~  I I 1 1 1 1 

0 loo0 2ooo jooo m 5000 6000 7000 

Normal Load ( ps9 

+ 2.0 Displacement $I Peak Linear (2.0 Displacement) -Linear (Peak) 

Figure #2 
Shear Stress/ Displacement Curve 

5 3 6 9  
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TABLE 2 

CLIENT CETCO 
PROJECT: Flour Daniel Fernald 

i ,H&d A L  
1- SHEAR TEST RESULT (ASTM D 6243) 

PGL Job No. GO30083 

Date: 212012003 

TEST CONFIGURATION # 2 

I GCL, Bentomat ST (RolI#482 L#200304LO), M 5 3 6 6  I 
t 

~~ - ~ 

TEST CONDITIONS: 
SAMPLE PREPARATION: 
1. Specimen were cut along machine direction to 20"x 2 0 .  
2. The GCL spedmens were constrained between two wooden boards with mending plates. The ends of each . 

3 Initial moisture content of the GCL was 19.93%. 
HYDRATION : 
1. GCL speamens-were hy3rXe3Tor 7 'daYF@ 432 pX 

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 
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 I ASTM D5321-92 

were then sandwiched between a second wooden substrate with mending plate. 

.--... - __- ---_. - 

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 2.0 " DISPLACEMENT 
Normal Stress (GCL) STRESS SECANTANGLE . STRESS SECANT ANGLE 

(psi) ( P S ~ )  (W @s9 (degrees) @SO (degrees) 

5.00 720 134.03 
20.00 2880 112.9 , 

45.00 6480 93.12 

1469 
2315 
3867 

64 920 52 
39 1695 30 
31 2936 24 

COHESION (psf): 1146 676.14 
COEFFICIENT OF FRICTION: 0.42 0.35 
FFU CTI 0 N ANGLE( degrees) : 22.7 19.3 

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

OBSERVATIONS: 
Partial pull out of threads was observed at all normal loads. 
See Figure #I and R 

. .  



PGL Job No. G030083-2 
Project : Fernald 

GCL, Bentomat ST RoII#482 L#200304LO, C#85366 

Figure #I 
Normal Stress/ Interface Stress 

' QC'd By: =. 
4500 

4ooo 

s- 
~ 3 o o o  

t 2500 

E-  
$1500 

tj 

- = loo0 

500 
I I I I I I 04 . . . . . . . . . . . . . . . . . . . . . . - . . m u - -  a - - - - d  ~ - ~ - - - J u u ~ o  7 m -  -- -- 

Normal Load ( psf) 

lm---xsx)--- 
-- 

0 

+ 2.0 Displacement IB Peak Linear (2.0 Displacement) -Linear (Peak) 1 

Figure #2 
Shear Stress/ Displacement Curve 

Displacement (in) 

f-6.480PSF +2,88OPSF +72OPSF I 



TABLE u\ 7 - 5 3 6 9  
CLIENT: CETCO 

PROJECT: Flour Daniel Fernald 

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
PGL Job No. GO30083 

9 ZY 
b- 

z2--&-2 
QC@d by: s . e = X - &  

Date: 2/24/03 

L Textured HDPE (wH02103212) I C#85387 I 

TEST CONFIGURATION # 2A 

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 

3. The textured HDPE is clamped at the bottom box w-th sand layer underneath. 
4. Initial moisture content of the GCL was 17.86%. 

HYDRATION: 
1. Each set of specimen was hydrated for 7days @ 432psf 

CONSOLIDATION: 
1. Each se t  of specimens were consolidated under drained condih'on for 48 hrs at normal load before shearing. 

SHEAR TEST: 
1. Sheartestwas 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 / ASTM D5321-92 

-. wooden board with mending plates. 

in/ mFn. 

using Brainard-Khan L G I  12 Direct Shear machine with effective area of 12 in X 12 in. 
_ _  
TEST RESULTS: 

PEAK STRENGTH 2.0 DISPLACEMENTSTR~NGTH 

2.0 " DISPLACEMENT 
Normal Stress (GCL) STRESS STRESS SECANT ANGLE SECANT ANGLE 

(Psi) (PS9 (%I (PSO (degrees) (PS9 (degrees) 

FINAL MC SHEAR PEAK SHEAR 

5.00 720 137.5 363 27 295 22 
20.00 2880 110.23 1306 24 838 16 
45.00 6480 87.87 2759 23 I687 15 

COHESION (psf): 82.57 130 
COEFFICIENT OF FRICTION: 0.41 0.24 
FWCTlON ANGLE(degrees): 22.5 13.6 

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

OBSERVATIONS: 
See Figure #I and #2 
No Tearing or &etching of the GCL al all normal loads 
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PGL Job No. G030083-2A 

GCL, Bentomat ST (R#482 L#200304LO),C#85366 
/ Textured HDPE (R#102103212), C#85387 

Project : Femald _-  - 
'I 
L 

- 1  
- 

. .  

- - - U L a m - - - - -  m o o P u - -  
Normal b a d  ( psf) 

0 2 0  Displacement ts Peak 9 Linear (2.0 Displacement) --Linear (Peak) 

3000 

2500 

F; 2000 
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m al 
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1500 
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5 1000 

500 

0 

Figure #2 
Shear Stress/ Displacement Curve 

0.0 0.1 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 1.9 21 2.3 25 27 2.9 

Displacement (in) 

[+6,48OPSF +2,88oPSF +72OPSF 

000447 



TABLE 3 
CLIENT: CETCO 

PROJECT: Flour Daniel Fernald 

INTERNAL SHEAR TEST RESULT (ASTM D 6243) 
P G L  Job No. GO30083 

5 3 6 9  

3 W E J  

QC'd by: - =!...--e 
Date: 4/3/03 

TEST CONFIGURATION # 3 

I GCL, Bentomat ST(Rol1 e 2 7  Lot ##200304LO ) -5367 I 
~- 

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 ea& 

3. Initial moisture content ofthe GCL was 14.50%. 
were b e n  sandwiched between a second wooden substrate with mending plate. 

- HYDRATION: 
1. GCL speamens were hydrated for 7 days @ 432 Psf. 

CONSOLIDATION: 
I. Each set  of specimen was consolidated under 
2. Normal loads were applied using 

1. Shear test was conducted @ 0.004 
2. Sheared @ minimum 2.0 inch horizontal displacement 
3. The test specimens were sheared in Drained condtion 
4. Test were performed in general accordance with ASTM 06243-98 1 ASTM D5321-92 

Drained condition for @ normal load before shearing. 
Bladder 

in/ min. 
@ SHEARTEST: 

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 " DISPLACEMENTSTRENGTH 

FINAL MC SHEAR PEAK SHEAR 2.0 " DISPIACEh'lENT 
Normal Stress (GCL) (Soil) STRESS SECANT ANGLE STRESS SECANT ANGLE 

(Psi) (Pff) cw @st) (desr-f @s9 (degrees) 

5.00 720 130.34 1486 64 1457 
20.00 2880 114.47 2349 39 2334 
45.00 6480 92.72 3026 ' 25 2968 

64 
39 
25 

COHESION (psf): 1416 
COEFFICIENTOF FRICTION: 0.26 
FFUCTION ANGLE(degrees): 14.5 

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

OBSERVATIONS: 
See Figure #1 and tn 

1401.1 
0.25 
14.2 

. . Prec i s ion  Geosynthetic Labora to r i e s  . .  



PGL Job Number: GO30083 Config.# 3 
Project Name: Flour Daniel Fernald - 

” 

GCL, Bentomat ST (Roll #527 Lot #200304LO ) C#85367 
QC‘d By: 

Figure #I 
Normal Stress/  Interface Stress 

500 

0 

Normal Load ( pst) 

0 2.0 Displacement Peak Linear (2.0 Displacement) -Linear (Peak) 

Figure #2 
Shear Stress/ Displacement Curve 

a 
v) e 

. . . . .  Precision Geosynthetic Laboratories . .:.. . . . 



-- TABLE 3A 
CLIENT: CETCO 5369 

PROJECT: Flour Daniel Fernald 

GCL, Bentomat ST (R 8 2 7 )  C# 85367woven Side) 

Textured HDPE (R;81)2103224) C#85388 

I 
L I 

INTERFACE SHEAR TEST RESULT (ASTM D 5321) 
I PGL Job No. G030083A 

Date: 4/7/03 
~~ ~~ 

TEST CONFIGURATION # 3A 

~ ~~ ~ ~ 

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 non-woven side is in contact with 

3. The textured HDPE is clamped at the bottom box with sand layer underneath. 
4. Initial moisture content of the GCL was 14.50%. 
HY DRATl ON : 

C 0 N S O U  DATI ON : 
1. Each set of specimen was consolidated under 
2. Normal loads were applied using 

SHEAR TEST: 
1. Shear testwas 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 / ASTM D5321-92 

TEST RESULTS: 

wooden board with mending plates. 

. 

1. GCL specimens were hydrated for 7 davs @ 432 Psf. 

Drained condition for 48 hrs. @ normal load before shearing. 
Bladder 

in/ min. 

0 

using Brainard-Kilman LG112 Direct Shear machine with effective area of 12 in X 12 in. 

PEAKSTRENGTH 2.0 " DISPLACEMENTSTRENGTH 

FINAL MC SHEAR PEAK ' SHEAR 2.0 " DISPLACEMENT 
Normal Stress (GCL) STRESS SECANT ANGLE STRESS SECANT ANGLE 

(Psi) (PS9 tw (Pa (degrees) (PS9 . (degrees) 

5.00 720 173.91 427 31 392 29 
20 
21 

20.00 2880 110.42 1198 23 1029 
45.00 6480 73.58 2559 22 2539 

COHESION (psfJ: ' 148.3 
COEFFICIENT OF FRICTION: 0.37 
FRICTION ANGLE(degrees): 20.4 

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

0 BSERVATI 0 NS: 

51.571 
0.38 
20.7 

See Figure #I and #2 '0 



5 3 6 9  
PGL Job Number: G030083A Config #: 3 

Project Name: Flour Daniel Fernald ce'! s 
GCL, Bentomat ST (R #527) C# 85367(woven Side) I Textured HDPE (RM2103224) c#85388 .&,--s *oUW 5 

. -  QC'd By: 

Figure #I 
Normal Stress/ Interface Stress 

2Ooo 3ooo 4OOo 5ooo 6ooo m 0 loo0 
Normal Load ( psf) 

2.0 Displacement S Peak Linear (2.0 Displacement) -Linear (Peak) 

Figure #2 
Shear Stress/ Displacement Curve 
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TABLE 4 
CLIENT: CETCO 

PROJECT: Flour Daniel Fernald 

5369 
. .  

INTERNAL SHEAR TEST RESULT (ASTM D 6243) 
PGL Job No. GO30083 CB' E 

7 QUE 3 

Date: 4/3/03 
QGd by: d-- 

~~ 

TEST CONFIGURATION # 4 

TEST CONDITIONS: 
SAMPLE PREPARATION: 
1. Specimen were cut along machine direction to 2 0  x 20". 
2 The GCL spedmens were conslrained between two wooden boards with mending plates. The ends of each 

3. Initial moisture content of the GCL was 16.24%. 
were then sandwiched between a second wooden substrate with mending plate. 

-- -- - - -_ 
. HYDRATION: 

1. GCL speamens were hydrated for 7 daw @ 432 PSf. 
CONSOUDATION: 
1. Each set of spedrnen was consolidated under 
2 Normal loads were applied using 

1. Shear test was conducted @ 0.004 
2. Sheared @ minimum 2.0 inch horizontal displacement 
3. The test specimens were sheared in Drained conditjon 
4. Test were performed in general accordance with ASTM D6243-98 I ASTM D5321-92 

Drained condition for 48 hrs. @ normal load before shearing. 
Bladder 

in/ min. 
@ SHEARTEST: 

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 2.0 DISPLACEMENT 
SECANT ANGLE SECANT ANGLE STRESS Normal Stress (GCL) STRESS 

(psi1 (PSf) (ss) (psf) (degr-) (PS9 (degrees) 

5.00 720 112.59 1829 69 1746 
20.00 2880 99.35 2739 44 2708 
45.00 6480 86.9 3956 31 301 1 

68 
43 
25 

COHESION (psf): 1611 1796.9 
COEFFICIENT OF FRICTION: 0.37 0.21 
FFUCTION ANGLE(degrees): 20.1 11.6 

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

OBSERVATIONS: 
' . 

See Figure #I and #2 

. : ... Precision Geosynthetic Laboratories . ..: . . . .  . . 
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PGL Job Number: GO30083 Config.# 4 
Project Name: Flour Daniel Fernald 

GCL, Bentomat ST (Roll# 572 Lot #200305LO) I G#85384 c s i  g 
QGd By: &EJAs 

Figure #1 
Normal Stress/ Interface Stress 

4500 

3500 
T 
,P3ooo 

tj 
;woo 

fi L 1500 

3 -  

c - 
loo0 

-- ---_ 
0 loo0 ZOO0 3ooo 4000 5ooo 6Ooo 7000 

Normal Load ( psf) 

+ 2.0 Displacement $I Peak Linear (2.0 Displacement) -Linear (Peak) 

Figure #2 
Shear Stress/ Displacement Curve 
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Precision Geosynthetic Laboratories 
000453 



TABLE 'a 
CLIENT: CETCO 

PROJECT: Flour Daniel Femald 

INTERFACE SHEAR TEST RESULT (ASTM D 5321) 
' 

PGL Job No. G030083A 

5369.  

TEST CONFIGURATION # 4A 

. 
GCL, Bentomat ST (R# 572 ) C#85384 (woven side) 

80mil Textured HDPE R#lOZiO3237 C#85400 (High Textued Side) 

r 

l 
TEST CONDITIONS: 
SAMPLE PREPAFCAllON: 
I. Specimen were cut along machine direction to 1 4 " ~  18". 

wooden board with mending plates. 
- - - 2.-The-textu& HDPE is clamped at the bottom box with sand layer underneath. 

1. GCL speamens were hydrated for @ 432 PSf. 

___ ____ 
4. Initial moisture content of the GCL was 14.12%. 
HYDRATION: 

CONSOLIDATION: 
1. Each set of specimen was consolidated under 
2 Normal loads were applied using 

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 I ASTM D5321-92 

Drained condition for 48 hrs. @ normal load before shearing. 
Bladder 

in/ min. 

0 

usina Brainard-Kilman LG-112 Direct Shear machine with effective area of 12 in X 12 in. 
~ 

TEST RESULTS: 
PEAKSTRENGM 2.0 11 DISPLACEMENT STR~NGTH 

FINAL MC SHEAR PEAK SHEAR 20 " DISPLACEMENT 
Normal Stress (GCL) STRESS SECANT ANGLE STRESS SECANT ANGLE 

(psi) (psf) @sf) (degrees) @sfl (degrees) 

5.00 720 111.52 586 
20.00 2880 98.98 1838 
45.00 6480 87.62 2598 

39 521 36 
33 1497 27 
22 1898 16 

COHESION (psf): 547.7 545.86 
COEFFICIENTOF FRICTION: 0.34 0.23 
FRICTION ANGLE(degrees1: 18.5 12.7 

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

0 BS ERVATI 0 NS : ~~ 

See Figure #1 and #2 

Precision Geosynthetic Laboratories . "  
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PGL Job Number: G030083A Config #: a 
Project Name: Flour Daniel Fernald. ce; a. 

GCL, Bentomat ST (R# !572 ) C#85384 I Textured HDPE R#102103237 C#85400 7 0 ~ ~ 3  _ L -  .-- 
C,;r ct QC'd By: 

Figure #I 
Normal Stress/  Interface Stress 

_. . , . . . ~ .. ..._ 

Normal Load ( psf) I 2.0 Displacement Ed Peak Linear (2.0 Displacement) -Linear (Peak) 1 
Figure #2 

Shear Stress/ Displacement Curve 
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TABLE 
CLIENT: CETCO 

PROJECT: Flour Daniel Fernald 

--- 5 3 6 9  

INTERNAL SHEAR TEST RESULT (ASTM D 6243) 
PGL Job No. GO30083 CB: 

?QUO 2 
QCd by: =A?"--'= . 

Date: " 4/1/03 
- 

TEST CONFIGURATION # 5 

I GCL, Bentomat ST ( M I 7  Un00305LO) I C#85385 I 

TEST CONDITIONS: 
SAMPLE PREPARATION: 
I. Specimen were cut along machine direction to 20" x 2 0 .  
2. The GCL speamens were constrained between two wooden boards with mending plates. The ends of each 

3 Initial moisture content of the GCL was 13.59%. 

1. GCL specimens were hydrated for 7 davs 8 - 432 psf. 
CONSOLIDATION: 
1. Each se t  of specimen was consolidated under 
2. Normal loads were applied using 

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 / ASTM 05321-92 

were then sandwiched between a second wooden substrate with mending plate. 

. HYDRATION: 

Drained condition for 48 hrs. @ normal load before shearing. 
Bladder 

in/ min. 
@ SHEARTEST: 

using Brahard-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 

Normal Stress (GCL) STRESS SECANT ANGLE STRESS SECANT ANGLE 
(psi) (PS9 ew @sf) (degrees) @s9 (degrees) 

5.00 720 110.23 134s 62 51 0 35 
20.00 2880 95.68 2764 44 1342 25 
45.00 6480 87.69 3521 29 1501 13 

COHESION (pst): 1331 
COEFFICIENT OF FRICTION: 0.36 
FRICTION ANGLE(degrees): 19.8 

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

0 BSERVATIONS: 
- -  ____ 

See  Figure #I and #2 

583.43 
0.16 
9.0 

Precision Geosynthetic Laboratories . . . .. . .. . 

' 000456 



PGL Job Number: GO30083 Config.# f; 
Project Name: Flour Daniel Fernald CB: 5 

QugE = .-, .-=-- - GCL, Bentomat ST (R# 617 L# 200305LO) I C#85385 
QC'd By: - - 

Figure #I 
Normal Stress/ Interface Stress 
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Figure #2 
Shear Stress/ Displacement Curve 
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TABLE a 
CLIENT CETCO 

PROJECT: Flour Daniel Fernald 

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
PGL Job No. GO30083 

Date: 4/1/03 

TEST CONFIGURATION # 5A 

GCL, Bentomat ST W 1 7  (woven side) I C#85385 

Textured HDPE (Rfn02103259) I-5444 

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 

3. The textured HDPE is clamped at the bottom box with sand layer underneath. 
4. Initial moisture content of the GCL was 13.42%. 

HYDRATION: 

wooden board with mending plates. 

. .  

1. GCL speamens were hydrated for 7 dam @ 432 PSf. 0 CONSOLIDATION: 
1. Each set of specimen was consolidated under 

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 I ASTM D5321-92 

mined condition for 48 hrs. @ normal load before shearing. 

in/ miin. 

usins Erainardffilrnan L E 1  12 Direct Shear machine with effective area of 12 in X 12 in. 

TEST RESULTS: 
PEAK STRENGTH 2.0 

FINAL MC SHEAR PEAK 
STRESS SECANT ANGLE Normal Stress (GCL) 

("/.I (PS9 (d eg res) (psi) (PSfl 

5.00 720 111.24 498 35 
20.00 2880 98.45 1330 25 
45.00 6480 87.62 2214 19 

COHESION (psf): 364.3 
COEFFICIENT OF FRICTION: 0.29 
FRICllON ANGLE!degees): 16.3 

" DISPLACEMENT STRENGTH 

SHEAR 2.0 " DlSPLACEhfENT 
STRESS SECANT ANGLE 

@sf) (degrees) 

406 29 
909 18 
1425 I 2  

330.43 
0.17 
9.8 

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

0 BS ERVATIONS: 
See Figure #I and #E 

Precision Geosynthetic Laboratories 

000458 



PGL Job Number: GO30083 Config.# 
Project Name: Flour Daniel Fernald 

CEi g 
EJh = 

GCL, Bentomat ST M i 7  (Woven Side) I C#85385 /Textured HDPE (R#102103259) @E5444 'QUE? 

QC'd By: 

Figure #1 
Normal Stress/ Interface Stress 

Normal Load ( ps9 
+ 2.0 Displacement El Peak Linear (20 Displacement) -Linear (Peak) 

Figure #2 
Shear Stress1 Displacement Curve 
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.. Precision Geosynthetic Laboratories .. 



TABLE 
CLIENT CETCO 

PROJECT: Flour Daniel Femald 

INTERNAL SHEAR TEST RESULT (ASTM D 6243) 
PGL Job No. GO30083 

Date: 4/2/03 

TEST CONFIGURATION # 6 

I GCL, Bentomat ST ( W 6 2  L#200305LO) lC#85393 I 
~~ ~ 

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 

3 Initial moisture content of the GCL was 14.59%. 

1. GCL speamens were hydrated for 7 davs @ - 432 pd. 
CONSOUDATION: 
1. Each set of specimen was consolidated under 
2 Normal loads were applied using 
SHEARTEST: 
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 / ASTM D5321-92 

were then sandwiched between a second wooden substrate with mending plate. 

' HYDRATION: 

Drained condition for 48 hrs. @ normal load before shearing. 
Bladder 

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 

Normal Stress (GCL) STRESS SECANT ANGLE STRESS SECANT ANGLE 

(Psi) (PST) ("/.I (PSf) (degr-1 @s9 (degrees) 

5.00 720 102.45 2399 73 1490 
20.00 2880 86.78 31 09 47 1915 
45.00 6480 85.6 4218 33 2414 

64 
34 
20 

COHESION (psf): 2184 i 408.1 

FRICTION ANGLE(degrees): 17.5 9.0 
COEFFICIENT OF FRICTION: 0.32 0.16 

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

0 BS ERVATl ONS: 
- r -- .. . 

See Figure #I and #2 

. '  

Precision Geosynthek Laboratories 



PGL Job Number: GO30083 Config.# 6 
Proiect Name: Flour Daniel Fernald CB; 9 - ' 

GCL, Bentomat ST (R# 662 L# 200305LO) / C#85393 *Q@.=g. 
QC'dBy: E&- 

Figure #l 
Normal Stress/ Interface Stress 

Normal Load ( ps9  
2.0 Displacement p Peak Linear (20 Displacement) -Linear (Peak) 

Figure #2 
Shear Stress/ Displacement Curve 
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Precision Geosy nthetic Laboratories 



TABLE a 
CLIENT: CETCO 

PROJECT: Flour Daniel Fernald 

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
PGL Job No. GO30083 

5 3 6 9  

~~ -~ 

TEST CONFIGURATION # 6A 

GCL, Bentomat ST -62 (woven side) /C#85393 

Textured HDPE (wp102103270) / W5445 

I 
1 

TEST CONDITIONS: 
SAMPLE PREPARATION: 
I. Speamen 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 

3. The textured HDPE is damped a t  the bottom box with sand  layer underneath. 
4. Initial moisture content of the GCL was 12.89%. 

HYDRATION: 

CONSOLIDATION: 
1. Each set of specimen w a s  consolidated under 

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 c o n d ~ o n  
4. Test were performed in general accordance with ASTM 06243-98 I ASTM D5321-92 

wooden board with mending plates. 

1. GCL spedmens  were hydrated for 7 dam @ 432 Psf. 

Drained condition for 48 hrs. @ normal load before shearing. 

in/ miin. 

using Brainard-Kilman LGI 12 Direct Shear  machine with effective area of 12 in X 12 in. 

TEST RESULTS: 
PEAK STRENGTH 2.0 *e DISPLACEMENT STRENGTH 

FINAL MC SHEAR PEAK SHEAR 2.0 ” DISPLACEMENT 

SECANT ANGLE SECANT ANGLE STRESS Normal Stress (GCL) STRESS 

(psi) (PS9 cvd (PS9 (degrees). (PS9 (degrees) 

5.00 720 105.75 433 31 297 
20.00 2880 95.62 1132 21 966 
45.00 6480 86.42 2389 20 1655 

22 
19 
14 

COHESION (ps?): 173.7 195.71 
COEFFICIENT OF FRICTION: 0.34 0.23 
FRl CTI ON ANGLE(dea rees) : 1 8.8 13.0 

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

0 BSERVATIONS: 
See Figure #I and #2 e 

_. Precision Geosynthetic Laboratories . , . . 



PGL Job Number: GO30083 Config.# 
Project Name: Flour Daniel Fernald 

ce; z 
GCL, BAtornat ST -2 (Woven Side) I Ut85393 /Textured HDPE (R#102103270) C#85445 +,!' +QUEJ --r Z 

QC'd By: 

Figure #I 
Normal Stress/ Interface Stress 

Normal Load ( psf) 
+ 2.0 Displacement &I Peak Linear (2.0 Displacement) -Linear (Peak) 

Figure #2 
Shear Stress/ Displacement Curve 
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TABLE L 
CLIENT: CETCO 

PROJECT: Flour Daniel Fernald 

5 3 6 9  

. -  
INTERNAL SHEAR TEST RESULT (ASTM D 6243) 

PGL Job No. GO30083 'J - - 
QC'd by: '/. 

Date: 311 8/03 

TEST CONFIGURATION ## 7 

I GCL, Bentomat ST(R# 707 Lot #200305LO) I WE5397 I 
~ -~ - 

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 

3. initial moisture content of the GCL was 17.80%. 
were then sandwiched between a second wooden substrate with mending plate. 

. HYDRATION: 
1. GCL specimens were hydrated for 7 days @ 432 Psf. 

CONSOUDATION: 
1. Each set of specimen was consolidated under 

yHKeRafEte:m cdnducted @ 0.004 in/ 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 I ASTM D5321-92 

Drained condition for 48 hrs. @ normal load before shearing. 

using Brainard-Kifman 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 SlRESS SECANT ANGLE 

(Psi) (Pa 1 (PS9 (d eg res) (PSf) (degrees) 

5.00 720 145.72 1495 64 1430 63 
20.00 2880 93.98 2647 43 1962 34 
45.00 6480 70.39 4090 32 2230 19 

COHESION (psf): 1247 1429.4 
COEFFICIENT OF FRICTION: 0.45 0.1 3 
FRICTION ANGLE(degrees): 24.0 7.5 

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

0 BSERVATIONS: 
See Figure #l and #2 

Precision Geosynthetic Laboratories 
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L- 
3 -.p. PGL Job Number: GO30083 Config.# 1 0-L 

4 =P 
D1. - - PI 

Project Name: Flour Daniel Fernald .- - .. .. - = ,  GCL, Bentomat ST (R# 707 Lot #200305LO) / C#85397 
QC'd By: 

Figure #I 
Normal Stress/ Interface Stress 

Normal Load ( pst) 

3.0 Displacement B Peak 9 Linear (3.0 Displacement) -Linear (Peak) 

Figure #2 
Shear Stress/ Displacement Curve 
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TABLE 7 A  
CLIENT: CETCO 

PROJECT: Flour Daniel Fernald 

- 
GCL, Bentomat ST W 0 7  (Woven Side) C#85397 

80mil Textured HDPE WHO2103282 C#854d6 

I 
J 1 

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
PGL Job No. G030083A 

Date: 4/1/03 

TEST CONFIGURATION # 7A 

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 

3. The textured HDPE is clamped at the bottom box with sand layer underneath. 
4. Initial moisture content of the GCL was 14.79%. 
HYDRATION: 

wooden board with mending plates. 

1. GCL speamens were hydrated for 7 davs @ 432 Psf. 
CONSOUDATION: 
1. Each set of specimen was consolidated under 
2 Normal loads were applied using 

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 condrtion 
4. Test were performed in general accordance with ASTM D6243-98 I ASTM D5321-92 

Drained condition for 48 hrs. Q normal load before shearing. - Bladder 

in/ min. 

using Brainard-Kilman LG112 Direct Shear machine with effective area of 12 in X 12 in. 

TEST RESULTS: 
PEAK STRENGTH 2.0 " DISPLACEMENT STRENGTH 

Normal Stress 

(psi) (PSQ 

5.00 720 
20.00 2880 
45.00 6480 

FINAL MC SHEAR PEAK SHEAR 2.0 " DISPLACEMENT 
(GCL) STRESS SECANT ANGLE STRESS SECANT ANGLE 

r4 @s9 (degrees) (PSfl (degrees) 

108.95 31 6 24 279 21 
95.48 1135 22 870 17 
a8.45 21 09 18 161 I 14 

COHESION (psf): 154.7 
COEFFICIENT OF FRICTION: 0.31 
FRlCTlON ANGLE(degrees1: 17.1 

151.71 
0.23 
12.9 . -  - 

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

OBSERVATIONS: 
See Figure #I and t2 

'. Precision Geosynthetic Laboratories 
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PGL Job Number: G030083A Config. # 7A 

Project Name: Flour Daniel Fernald 
CB = 

GCL, Bethomat ST W 0 7  (Woven Side) C#85397 I80rnil Textured HDPE W102103282 C#85446 ray& 
3 p QC'd By: 

Figure #I 
Normal Stress/ Interface Stress 

Normal Load (psf) 
I 2 0  Displacement 5 Peak Linear (2.0 Displacement) -Linear (Peak) 
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Figure #2 
Shear Stress/ Displacement Curve 

Precision Geosynthetic Laboratories 



TABLE 8 
CLIENT: CETCO 

PROJECT: Flour Daniel Femald 

5369 

TEST CONFIGURATION Xr 4 

1 GCL, Bentomat ST ( M 5 1  M00305LO)I C#85408 I 

-~ 

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 

3. Initial moisture content of the GCL was 17.10%. 
were then sandwiched between a second wooden substrate with mending plate. 

. HYDRATION: 
1. GCL speahens  were hydrated for 7 davs @ 432 PSf- 

CONSOLIDATION: 
I. Each set of specimen was consolidated under 

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 I ASTM 05321-92 

TEST RESULTS: 

Drained condition for 48 hrs. @ normal load before shearing. 
@ SHEARTEST: 

inf min. 

using Brainard-Kilman LG-112 Direct Shear machine with effective area of 12 in X 12 in. 

PEAK STRENGTH 2.0 " DISPLACEMENT STRENGTH 

FINAL MC SHEAR PEAK SHEAR 2.0 " DISPLACEMENT 
N o m 1  Stress (GCL) STRESS SECANT ANGLE STRESS SECANT ANGLE 

(psi) (PS9 ("/. 1 (PS9 (degrees) (PS9 (degrees) 

5.00 720 150.88 2018 70 1337 
20.00 2880 127.31 2731 43 . 1708 
45.00 6480 102.82 3803 30 1970 

62 
31 
17 

COHESION (psf): 1814 1315.1 

FRICTION ANGLE(degrees): 17.2 6.1 
COEFFICIENT OF FRICTION: 0.3t 0.1 i 

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

OBSERVATIONS: 
See Figure #I and #2 

OGO46$ 
. Precision Geosynthetic Laboratories . . -  



PGL Job Number: GO30083 Config.# 8 F 

- 
Project Name: Flour Daniel Fernald - 

7 -  

' 
GCL. Bentomat ST (R#751, W200305LO) / C#85408 

QC'd By: 

Figure #1 
Normal Stress/ Interface Stress 

Normal Load ( psf) 
+ 2.0 Displacement Bi Peak tinear (2.0 Displacement) -Linear (Peak) 

Figure #2 
Shear Stress/ Displacement Curve 
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TABLE 
CLIENT: CETCO 

PROJECT: Flour Daniel Femald 

INTERFACE SHEAR TEST RESULT (ASTM D 5321) 
PGL Job No. G030083A 

- 5369 

Date: -3/22/03 
- -  

TEST CONFIGURATION # 8A 

GCL, Bentomat ST W 5 1  (Woven Side) C# 85408 

80rnil Textured HDPE (R#H02103297) c#85447 

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 

3. The textured HDPE is damped at the bottom box with sand layer underneath. 
4. Initial moisture content of the GCL was 17.0%. 
HYDRATION: 

CONSOLIDATION: 
1. Each set of speamen was consolidated under 
2. Normal loads were applied using 

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 condion 
4. Test were performed in general accordance with ASTM 06243-98 I ASTM 05321-92 

wooden board with mending plates. 

1. GCL speamens were hydrated for 7 davs @ 432 PSf. 

Drained condition for 48 hrs. @ normal load before shearing. 
Bladder 

in/ min. 

usinn Brainardffilman L E I  12 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 PEAK SHEAR 2 0  " DISPLACEMENT 

(GCL) STRESS SECANT ANGLE STRESS SECANT ANGLE 

rw (PSfl @eg=s) (PS9 (degrees) 

1 13.32 41 0 30 344 26 
105.73 999 19 852 16 
92.73 2253 19 1 424 12 

COHESION (psf): 135.9 
COEFFtClENT OF FRICTION: 0.32 
F RI CTI 0 N AN G LE(deg rees) : I 7.9 

253.14 
0.1 8 
10.5 

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

OBSERVATIONS: 
See Fjgure #I and #2 



c - PGL Job Number: G030083A Config #: 8A 
Project Name: Flour Daniel Fernald L ... - 

I -- ... - GCL, Benhnat ST M 5 1  (Woven Side) W85408 I80mil Textured HDPE (RM02103297) C#85447 
QC'd By: 

Figure #I 
Normal Stress/ Interface Stress  

Normal Load ( psf) 
2.0 Displacement -- EIl Peak Linear (2.0 Displacement) -Linear (Peak) 

Figure #2 
Shear S tres s/ Displacement Curve 
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TABLE 9 -- 
CLIENT: CETCO 

PROJECT: Flour Daniel Fernald 

INTERNAL SHEAR TEST RESULT (ASTM D 6243) 
PGL Job No. GO30083 

CeP 
? q E &  

Date: 413103 
QC'd by: Z * = 

Y 

TESTCONFIGURATION ## 9 

c GCL, Bentomat ST ( M 9 5  L#200305LO) / C#85409 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 

3 Initial moisture content of the GCL was 17.80%. 
were then sandwiched between a second wooden substrate with mending plate. 

. HYDRATION: 
1. GCL speamens were hydrated for 7 davs 8 - 432 psf. 

CONSOLIDATION: 
1. Each set of specimen was  consolidated under 
2. Normal loads were applied using 
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 / ASTM D5321-92 

Drained condition for 48 hrs. @ normal load before shearing. - Bladder 

in/ min. 

using Brainard-Kiiman LG-112 Direct Shear machine with effedve area of 12 in X 12 in. 

TEST RESULTS: 

PEAK STRENGTH 

~~ - 

2.0 *' DISPLACEMENTSTRENGTH 

FINAL MC snw PEAK SHEAR 2.0 " DISPLACEMENT 
Normal Stress (GCL) STRESS SECANT ANGLE STRESS SECANT ANGLE 

(psi) (psf) W) (PSf) (degrees) (PSO (degrees) 

5.00 720 145.72 1486 . 64 1438 63 

45.00 6480 70.39 4116 32 2006 17 
20.00 2880 93.98 2639 42 1979 34 

COHESION (psf): 1229 1507.6 

FRlCllON ANGLE(degrees): 24.3 5.1 
COEFFICIENT OF FRICTION: 0.45 0.09 

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

OBSERVATIONS: 
See Figure #1 and #2 

Precision Geosynffietic Laboratories 



PGL Job Number: GO30083 Config.# 9 
cs: z Project Name: Flour Daniel Fernald 

GCL, Bentomat ST (R# 795 L# 200305LO) I CM5409 ?QUE.JAZ 
QC'dBy: t.- - 

Figure #I 
Normal Stress/ Interface Stress 

I I I I I I 

. . . . . . . . . . .  . . .  I ! . .  - 1 .  I ! . . ,  
2000 3aK3 4ooo 5ooo 6ooo 7Ooo 0 loo0 

Normal Load ( psf) 
+ 20 Displacement Ei Peak Linear (20 Displacement) -Linear (Peak) 

Figure #2 
Shear Stress/ Displacement Curve 
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TABLE 

CLIENT: CETCO 
PROJECT: Flour Daniel Femald 

5369' 

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
PGL Job No. GO30083 CB: p 

9QUEJ 3 
QC#d by: &. -'-.-? 

Date: 4/3/03 

TEST CONFIGURATION # 9A 

~ ~~~~ ~ ~ 

GCL, Bentomat ST W 9 5  (woven side) I C##S409 

Textured HDPE (W02103311) I C#85458 

I 
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 non-woven side is in contact with 

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  18.40%. 

HYDRATION: 
1. GCL speamens were hydrated for 7 d a w  @ 432 Psf. 0 CONSOLlDATlON: 
1. Each set  of specimen w a s  consolidated under 

SHEAR TEST: 
1. Shear test was conducted @ 0.004 
2. Sheared @ minimum 3.2 inch horizontal displacement 
3. The test specimens were sheared in Drained condition 
4. Test were performed in general accordance with ASTM D6243-98 I ASTM D5321-92 

Drained condition for 48 hrs. @ normal load before shearing. 

in/ mih. 

using Brainard-Klman LG-112 Direct Shear  machine with effective area of 12 in X 12 in. 

TEST RESULTS: 
PEAK STRENGTH 3.2 *' DISPLACEMENT STRENGTH 

FINAL MC SHEAR PEAK SHEAR 3.2 DlSPLACPnuJT 
Normal Stress (GCL) STRESS SECANT ANGLE STRESS SECANT ANGLE 

(Psi) (PSO ea (PSf) (deg res) (PS9 (degrees) 

5.00 720 144.61 391 29 288 22 
20.00 2880 104.9 1489 27 712 14 
45.00 6480 68.56 2996 25 1468 13 

COHESION (psf): 117.3 132.57 

FRlCTlON ANGLE(degreer): 24.2 11.6 
COEFFICIENT O F  FRICTION: 0.45 0.21 

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

OBSERVATIONS: 
See Figure #I and #2 

Precision Geosynthetic Laboratories 
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0 

PGL Job Number: GO30083 Config.# 

- Project Name: Flour Daniel Fernald ’ 

GCL, Eentornat ST W 9 5  (Woven Side) /c#854U9 /Textured HDPE (R#102103311) C#85458 7q&z 
QC’d By: = :  I 

Figure #I 
Normal Stress/ Interface Stress . 

Normal Load ( psf) 
+ 3.2 Displacement Bl Peak 9 Linear (3.2 Displacement) -Linear (Peak)] 

Figure #2 
Shear Stress/ Displacement Curve 
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TABLE 40 
CLIENT: CETCO 

PROJECT: Flour Daniel Fernald 

INTERNAL SHEAR TEST RESULT (ASTM D 6243) . -- 
PGL Job No. GO30083 

~ 

TEST CONFIGURATION # I O  

GCL, Eentomat ST ( W 3 9  M00305LO) J C#85431 I 

TEST CONDITIONS: 
SAMPLE PREPARATION: 
1. Specimen were cut along machine direction to 2 0  x 20". 
2. The GCL speamens were conslrained between two wooden boards with mending plates. The ends of each 

3 Initial moisture content of the GCL was 15.90%. 
were then sandwiched between a second wooden substrate with mending plate. 

. HYDRATION: 
1. GCL speamens were hydrated for 7 davs 62 432 psf. 

2 Normal loads were applied using 

CONS OU DATION : 
1. Each set of specimen was cansolidated under Drained condition for 48 hrs. @ normal load before shearing. 

Bladder 

in/ min. 

- * 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 I ASTM D5321-92 

using Brainard-Kilman 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 2.0 " DISPLACEMENT 
Normal Stress (GCL) STRESS SECANT ANGLE STRESS SECANT ANGLE 

(Psi) (PS9 ("/.I (PS9 (degrees) (Psf) (degrees) 

5.00 720 141.49 1 646 66 1633 66 

45.00 6480 83.79 3979 32 3651 29 
20.00 2880 106.15 2696 43 2691 43 

COHESION (psf): 1429 
COEFFICIENT OF FRICTION: 0.40 
FRICTI 0 N ANGLE(deg rees) : 21.8 

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

OBSERVATIONS: 
See Figure #1 and #2 

1509.9 
0.34 
18.9 

000476 
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PGL Job Number: GO30083 Config.# 10 
Project Name: Flour Daniel Fernald 

a =  
QC'd By: = '  - 

' 
GCL, Bentomat ST (R# 839 L# 200305LO) I C#85431 .11.U&Z 

Figure #1 
Normal Stress /  Interface Stress 

Normal Load ( psf) 
I + 2.0 Displacement P Peak 9 Linear (2.0 Displacement) -Linear (Peak) 1 

Figure82 . 
Shear Stress/  Displacement Curve 
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-- TABLE 1OA 5369,  
CLIENT: CETCO 

PROJECT: Flour Daniel Fernald 

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
PGL Job No. G030083A ce:: p 

*'-*- -= 
Date: 4/3/03 

',Qua s 
QC'd by: 

TEST CONFIGURATION # 1OA 

I G C l  Bentomat ST R#839 (woven side) lC#85431 

Textured HDPE (fW02103319) lC#85481 

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 

3. The textured HDPE is clamped at the bottom box with sand layer underneath. 
4. Initial moisture content of the GCL was 15.90%. 

HYDRATION: 

CONSOLIDAflON: 
I. Each set  of specimen was consolidated under 

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 E243-98 I ASTM D5321-92 

wooden board with mending plates. 

1. GCL speamens were hydrated for @ 432 PSf. 

 rained condition for 48 hrs. @ normal load before shearing. 

in/ mh. 

usina Brainard-Kilman L G l l 2  Dired Shear machine with effective area of 12 in X 12 in. 

TEST RESULTS: 
PEAK SlREiNGTH 2.0 " DISPLACEMENT STRENGTH 

2.0 " DISPLACEMENT 
Normal Stress (GCL) STRESS SECANT ANGLE STRESS SECANT ANGLE 

(psi) (PSf) CAI (PSQ (degrees) (PSf) (degrees) 

5.00 720 152 421 30 37 I 27 
20.00 2880 99.8 879 17 742 14 

FINAL MC SHEAR PEAK SHEAR 

45.00 6480 86.27 21 89 19 1734 15 

COHESION (psf): 112.1 140.57 
COEFFICIENT OF FRICTION: 0.31: 0.24 
FRlCTION ANGLE(degrees): 17.4 13.5 

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

OBSERVATIONS: 
. 

See Figure #I and #2 - 

Precision Geosynthetic Laboratories 
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- 5 3 6 9  

PGL Job Number: G030083A Config.# - Project Name: Flour Daniel Fernald ce" g., 
GCL, Bentomat ST -9 (Woven Side) /6#85431 /Textured HDPE (R#102103319) C#85481 

QC'd By: 

Figure #I 
Normal Stress/ Interface Stress 

Normal Load ( psf) 
+ 2 0  Displacement Peak' Linear (2.0 Displacement) -Linear (Peak) 

Figure #2 
Shear Stress/ Displacement Curve 

- - _ _ . .  
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Disolacement (in) 
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. _..-_. . . TABLE fi 
CLIENT: CETCO 

PROJECT: Flour Daniel Femald 

5'3 6 9 

INTERNAL SHEAR TEST RESULT (ASTM D 6243) . 

PGL Job No. GO30083 Y 
c .- 

e 
- I -  -- - 

Date: - 3/1 I /03 

TEST CONFIGURATION # 9 7  

GCL, Bentomat ST (-83 L#200305LO) I C#85432 I 
-~ - ~~ ~ 

TEST CONDITIONS: 
SAMPLE PREPARATION: 
1. Spedmen were cut along machine direction to 20" x 20". 
2 The GCL speumens were constrained between two wooden boards with mending plates. The ends of each 

3 Initial moisture content of the GCL was 15.70%. 
were then sandwiched between a second wooden subslmte with mending plate. 

. HYDRATION: 
1. GCL specimens were hydrated for 7 davs 8 432 psf. 

CONSOLIDATION: 
1. Each set of specimen was consolidated under 
2 Normal loads were applied using 

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. Testwere performed in general accordance with ASTM 05243-98 I ASTM D5321-92 

Drained condition for 48 hrs. @ normal load before shearing. 
Bladder 

in/ min. 
0 SHEARTEST: 

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 2.0 " DISPLACEMENT 
Normal Stress (GCL) STRESS SECANT ANGLE STRESS SECANT ANGLE 

(psi) (ps9 ("/I (PSf) (degrees) (PSf) (degrees) 

5.00 720 126.76 1717 67 1423 
20.00 2880 108.06 2276 38 1756 
45.00 6480 90.36 3947 31 3042 

63 
31 . 

25 

COHESION (psf): 1319 11.03.1 
COEFFICIENT OF FRICTION: 0.40 0.29 
FRICTION ANGLE(degr-): 21.6 16.1 

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

OBSERVATIONS: 
See Figure #1 and #2 

e 



. .  

PGL Job Number: GO30083 Config.# jl- 
Project Name: Flour Daniel Fernald 'z 

.'= - GCL, Bentomat ST (R# 883 L# 200305LO) / C#85432 
QC'd By: " 

Figure #1 
Normal Stress/ Interface Stress  

Normal Load (psf) 
I + 2 0  Displacement Peak Linear (2.0 Displacement) -Linear (Peak) I 

Figure #2 
Shear Stress/ Displacement Curve 
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TABLE 5 3 6 9  
CLIENT: CETCO 

PROJECT: Flour Daniel Fernald 

INTERFACE SHEAR TEST RESULT (ASTM D 6243) 
PGL Job No. GO30083 

QC’d by: 
Date: 3 n  5/03 

- 

TEST CONFIGURATION # 11A 

TEST CONDITIONS: 
SAMPLE PREPARATION: 
I. Specimen were cut along machine diredion to 14” x Is”. 
2. The woven side of the GCL is in contact with the textured HDPE, and the non-woven side is in contact with 

3. The textured HDPE is damped at the bottom box with sand layer underneath. 
4. Initial moisture content of the GCL was 15.70%. 

HYDRATION: 

wooden board with mending plates. 

. 1. GCL speamens were hydrated for 7 davs @ 432 PSf. @ CONSOLIDATION: 
I. Each set of specimen was consolidated under 

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 I ASTM D5321-92 

Drained condbon for 48 hrs. @ normal load before shearing. 

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 2.0 ” DISPLACEMENT 
Normal Stress (GCL) STRESS SECANT ANGLE STRESS SECANT ANGLE 

(psi) ( P S ~  (%I (PSf) (degrees) (PS9 (degrees) 

5.00 720 128.70 . 364 
20.00 2880 1002 1185 
45.00 6480 63.64. 2280 

27 305 
22 912 
19 1664 

23 
18 

-14 

COHESION (pst): 168.4 176.86 
COEFFICIENT OF FRICTION: 0.33 0.23 
FRICTION ANGLE(degrees): 18.2 13,l 

NOTE: The friction angles and cohesion results given here are based on mathematically detemmed bestnt line. 

OBSERVATIONS: 



. .  
. .. . 

-_.. 5368 
$3 :-- PGL Job Number: GO30083 Config.# 

Project Name: Flour Daniel Fernald a- GCL, Beentomat ST R#883 (Woven Side) I (=#85432 I Textured HDPE (R#102103331) ‘285.502 
yy. zxs- 
-=.L,II*DI QC‘d By: 

Figure #I 
Normal Stress/  Interface Stress 

Normal Load ( psf) 
[ 2.0 Displacement E4 Peak Linear (2.0 Displacement) -Linear (Peak) 1 

Figure#2 . 

Shear Stress/ Displacement Curve 
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CLIENT: CETCO 

PROJECT: Flout Daniel Fernald GJ ;gy 

P-y*a 

3 V d W  

E! INTERNAL SHEAR TEST RESULT (ASTM D 6243) 
PGL Job No. GO30083 

&a 
QtS-4001 

QC'd by: 
Date: 311 5/03 

TEST CONFIGURATION # 12 

I GCL, Bentomat S i  ( M 2 7  W200305LO) I C # 8 W  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 

3. Initial moisture content of the GCL was 18.30%. 
HY DRATl ON : 

CONSOUDATION: 

were then sandwiched between a second wooden substrate with mending plate. 

1. GCL speamens were hydrated for 7 daws @ 432 PSf. 

1. Each set of specimen was consolidated under 
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 B243-98 I ASTM D5321-92 

Drained condition for 48 hrs. @ normal load before shearing. 

in/ min. 

using Brainard-Khan L G l l 2  Direct Shear machine with effedve 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 ( G W  STRESS SECANT ANGLE STRESS SECANT ANGLE 

(Psi) (PSO ("/.I @s9 (del-) @s9 (degrees) 

5.00 720 11.92 1466 64 1187 
20.00 2880 90.89 2299 39 1675 
45.00 6480 89.63 3697 30 3181 

59 
30 
26 

COHESION (psf): 1186 826.43 
COEFFICIENT OF FRICTION: 0.39 0.35 
FRICTION ANGLE(degrees): 21.2 19.5 

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

OBSERVATIONS: 
See Figure #1 and #2 

p q  
. e  4.1 .B C ' Y I S  32-z- 1 
. . .. . . . . . . . 'Precision Geosynthetic Laboratories : .  , .  
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5- 
-Q PGL Job Number: GO30083 config.# 12 E - * 
% Project Name: Flour Daniel Fernald 
.*" - L L : GCL, Bentomat ST (RH27 L#200305LO) / C # 8 W  

QCd By: 

Normal Load ( psf) 

20 Displacement Peak 9 Linear (20  Displacement) -Linear (Peak) 

Figure #I 
Normal Stress/ Interface Stress 

""1 I 

Figure #2 
Shear Stress/ Displacement Curve 
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FABLE 1 2 ~  - 

CLIENT: CETCO 
- 5 3 6 9  .-- 

PROJECT: Flour Daniel Fernald .- 
Y> 
I) "- INTERFACE SHEAR TEST RESULT (ASTM D 5321) 

PGL Job No. GO30083 ti2 2zzz%z!- 
M 
m..1pIm%mw- 

QC'd by: 
Date: 311 1/03 

TEST CONFIGURATION # 

I GCL, Bentomat ST,(R#927 I W54.48) (Woven Side) I 
I 80m.l Textured HDPE (RM02103342 I C#85501) (High text. Side) 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 incontact with 

3. The textured HDPE is clamped at the bottom box with sand layer underneath. 
4. Initial moisture content of the GCL was 18.30%. 

HYDRATION: 

wooden board with mending plates. 

. 

1. GCL speamens were hydrated for 7 davs @ 432 Psf. 
CONSOLIDATION: 
1. Each set of specimen was consolidated under 
2. Normal loads were applied using 

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 condtion 
4. Test were performed in general accordance with ASTM 0624398 I ASTM D5321-92 

Dramed condition for 48 hrs. @ normal load before shearing. 
Bladder 

in/ min. 

using Brainard-Khan 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 
Normal Stress (GCL) 

(psi) (psf) 

5.00 720 110.92 
20.00 2880 91.78 
45.00 6480 89.45 

SHEAR PEAK SHEAR 2.0 " DISPLACEMENT 
SECANT ANGLE 'STRESS SECANT ANGLE STRESS 

(PSf) (deg res) (PSt) (degrees) 

426 
1119 
2578 

31 391 
21 865 
22 1764 

29 
17 
15 

Precision Geosynthetic Laboratories . .  

000486 
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PGL Job  Number: GO30083 Config #: a q .E 
Project Name: Flour Daniel Fernald E GCL, Benjomat ST C# 85448 / (High Textured Side) 80mil Textured HDPE C#85501 - pzzz 

---...e -- QC'd By: .-- - -  

Figure #I 
Normal Stress/  Interface Stress 

Normal Load ( ps9 
I 2.0 Displacement a Peak Linear (2.0 Displacement) -Linear (Peak) 

Figure #2 
' Shear Stress/  Displacement Curve 

_*- 

.As..-;. 

..- 

a 
Displacement (in) 

-6,480PSF +2,88OPSF +72OPSF 

Precision Geosynthetic Laboratories 
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COLLOID ENVIRONMENTAL TECHNOLOGIES COMPANY 
P.O. Box 428 Lovell, Wyoming 82431 
(307) 548-6521 Fax (307) 5486413 

Date: February 3,2003 

Order #: 167357 
PO: 03FF0307-0000-001 

Chuck VanArsdale, 
Fluor Daniel Fernald, Inc. 
7400 Willey Road 
Hamilton, OH. 45013 
513-648-5116 

Dear Chuck VanArsdale, 

Please find enclosed the MQA/MQC Data Package for GCL shipments 
to Fluor Daniel Fernald, Inc. . These shipments left our 
CETCO - Lovell, Wy. plant on PRE-SCAMYED / 2-3-03 

If you have any questions regarding the enclosed QNQC information, please contact 
me at (800)322-1149 ext:423. 

rpL$a..-’‘’ - 
uality Asdurance Coordinator 

A who& Owned Subsdiary of AMCOL Internationa & prin:d on r m e d  paper. 



GEOSYNTHETIC CLAY LINER 

@.'ROJECT NAME: 

CUSTOMER P.O.: 

PREPARED FOR: 

Telephone # : 

PREPARED BY: 

Telephone #: 
Fax #: 
E-Mdl: 

Fluor Daniel Fernald 
Hamilton, OH. 45013 

03FFO307-0000-001 

Fluor Daniel Fernald, Inc. 
7400 Willey Road 
Hamilton, OH. 45013 
513-648-5116 

Noe Garcia 
Quality Assurance Coordinator 
CETCO 
P.O. Box428 
92 Hwy. 37 
Lovell, Wy. 8243 1 
800-322-1 149 (Ext. 423 ) 

(307)548-6927, (307)546-6313 
ngarc@,cetco.com 



GEOSYNTHETIC CLAY LINER 
MANUFACTURING CERTIFICATION 
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GEOSYNTHETIC CLAY LINER 

Project Name: Fluor Daniel Fernald 
Prepared For: 

Order Number: 167357 

Fluor Daniel Fernald, Inc. 
Customer PO : 03FFO307-0000-00 1 

Ship Date: PRE-SCANNED / 2-3-03 

Colloid Environmental Technologies Company ( CETCO ) hereby affirms and certifies that 
aL1 of  the 
criteria listed on the attached analysis sheet. 

BENTOMAT ST manufactured in this lot achieves the physical and chemical 

Steve B. Wilkerson 
Plant Manager 
COLLOID ENVIRONMENTAL TECHNOLOGIES CO. ( CETCO ) 



NEEDLE DETECTION CERTIFICATION 

000493 
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CERTIFICATION STATEMENT 

Project Name: Fluor Daniel Fernald 
Prepared For: 

Order Number: 167357 

Fluor Daniel Fernald, Inc. 
Customer PO: 03FFO307-0000-00 1 

Ship Date: PRE-SCANNED / 2-3-03 

m L 1 i s  statement is to certify that all components ofthe BENTOMAT ST manufactured 
for the above project have been inspected continually for the presence of broken needles through the 
use of a magnetic removal system. 

Plant Manager - 
COLLOID ENVIRONMENTAL TECHNOLOGIES CO. ( CETCO ) 



0 
BENTONITE CLAY CERTIFICATIONS 



Manufacturer: 

PRODUCTION 
Facility: 

Contact : 

Brand Name: 

TECHNICAL DATA SHEET 

ORIGIN INFORMATION 

BENTONITE 

AMERICAN COLLOID COMPANY 

AMERICAN COLLOID COMPANY 
92 Hwy. 37 
Lovell, WY 82431 

Moses Briseno 
Quality Assurance Coordinator 
(800)-322-1160 

CG 50 

000496 
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BENTONITE 
CERTIFICATE OF ANALYSIS 

AMERICAN COLLOID 
92 HWY. 37 

LOVELL, WY 82431 

TO: CETCO - LOVELL PLANT 
P.O. BOX 428 
92 HWY37 
LOVELL, WY. 82431 

A1TN: Noe Garcia 

Dear Sirs: 

L shipment of CG 50 

TANKA 
left our Lovell, WY plant on 
in 

011603A 

VERBAL 

e 
as requested on your order no. 

A sample fiom 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) 
Moisture ASTM D 2216 12.0 % (MAX) 
Bentonite Free Swell ASTMD 5890 \224rnL/2g MTN. 
Bentonite Fluid Loss ASTM D 5891 18.0mL( MAX) 

We hereby certify that the results shown above represent this shipment. 
Tests were conducted using American Standard Test Methods and/or customer 
approved laboratoly procedures. 
Product made in the U.SA. 

Tests Conducted By: B.M., D.M., C.L., I.G. 

MOSES BFUSENO 
ACC 

In any correspondence regarding this shipment, please refer to our 
Order Number NA 

DATE: 16-Jan-03 

ACTUAL. RESULTS 
0 

0.0 
10.4 
26.0 
13.6 

000437 
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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 

ATIU: Noe Garcia 

Dear Sirs: 

L shipment of CG 50 
left our Lovell, WY plant on 
in TANKA 

011603B 

VERBAL as requested on your order no. 

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 
ASTMC 136 0 PERCENT 
ASTMD 421 1% (Max) 
ASTM D 2216 12.0 % ( M A X )  
ASTM D 5890 24mL/2g h4l.N. 
ASTM D 5891 18.0 mL ( MAX ) 

DATE: 16-Jan-03 

ACTUAL, RESULTS 
0 

0.0 
10.4 

~ 26.0 
13.8 

We hereby certify that the resu.s shown above represent this Liprnent 
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. 

0 Approved By: MOSES BNSENO 
ACC 

000498 
hi any coil-espondence regarding this shipment, please refer to our 
Order Number NA 



BENTONITE 
CERTIFICATE OF ANALYSIS 

AMERICAN COLLOID 
92 HWY. 37 

LOVELL, WY 82431 

TO: CETCO - LOVELL PLANT 
P.O. BOX 428 
92 H w y 3 7  
LOVELL, W. 82431 

ATTN: Noe Garcia 

Dear Sirs: 

shipment of CG 50 
ft our LovelI, WY plant on 

TANKA 
011703A 

VERBAL 

6 
in 
as requested on your order no. 

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

TEST METHOD REQ. SPECIPICATION 
RET. 10MESH ASTMC 136 0 PERCENT 
Passing 200 Mesh ASTMD 421 1 %  (Max) 
Moisture ASTMD 2216 12.0 % ( MAX ) 
Bentonite Free Swell ASTM D 5890 24mL/2g m. 
Bentonite Fluid Loss ASTM D 5891 18.0 mL ( MAX ) 

We hereby c e m  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. 

MOSES BRISENO 
ACC 

DATE: 17Jan-03 

ACTUAL RESULTS 
0 

0.0 

-\ 28.0 
14.8 

-\ 10.0 

000499 

In any correspondence regardins this shipment, please refer to our 
Order Number NA 



BENTONITE 
CERTIFICATE OF ANALYSIS 

AMERICAN COLLOID 
92 HWY. 37 

LOVELL, W 82431 

TO: CETCO - LOVELL PLANT 
P.O. BOX 428 
92 HWY37 
LOVELL, WY. 82431 

ATTN: Noe Garcia 

Dear Sirs: 

shipment of CG 50 
ft our Lovell, WY plant on 012303A 

VERBAL 
in TANKA 
as requested on your order no. 

A sample &om 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 SweU ASIM D 5890 24mL/2g MIN. 
Bentonite Fluid Loss ASTM D 5891 18.0 d ( MAX) 

Moisture ASTM D 2216 12.0 % ( MAX ) 

We hereby cemfy 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. a proved By: MOSES BRISENO 
ACC 

- 

In any correspondence regarding this shipment, please refer to ow 
Order Number NA 

DATE: 23Jan-03 

ACTUAL RESULTS 
0 

0.2 
' 4  10.0 

\.; 30.0 
-. 214.6 



BENTONITE 
CERTIFICATE OF mfiysrs 

AMERICAN COLLOID 
92 Hwy. 37 

LOVEU, WY 82431 

TO: CETCO - LOVELL PLANT 
P.O. BOX 428 
92 HWY 37 
LOVELL, WY. 82431 

ATIN: Noe Garcia 

Dear Sirs: 

. shipment of CG 50 
eft our Lovell, WY plant on 

TANK A in 
012403A 

VERBAL 

a 
as requested on your'order no. 

A sample fiom 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 24mL/2g MIN. 

Bentonite Fluid Loss ASTM D 5891 18.0mL( MAX) 

Moisture ASTM D 2216 12.0 % (MAX) 

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

Tests Conducted By: B.M., D.M., C.L., I.G. 

MOSES BRISENO 
ACC 

DATE: 24Jan-03 

ACTUAL RESULTS 
0 

0.1 
10.8 

'->> 2 7.0 
. *Y 15.2 

000501 

In any correspondence regarding this shipment, please refer to our 
Order Number NA 



BENTONITE 
CERTIFICATE OF ANALYSIS 

AMERICAN COLLOID 
92 HWY. 37 

LOVELL, W Y  82431 

TO: CETCO - LOVELL PLANT 
P.O. BOX 428 
92 Hwy 37 
LOVELL, W. 82431 

ATTN: Noe Garcia 

Dear Sirs: 

i shipment of CG 50 
left our Lovell, W Y  plant on 
in TANKA 

012403B 

. as requested on your order no. VERBAL 

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

TEST METHOD REQ. SPECIFICATION 
RET. 10MESH ASTMC 136 0 PERCENT 
Passing 200 Mesh ASTMD 421 I %  (Max) 

Bentonite Free Swell ASTM D 5890 24mL./2g MIN. 
Bentonite Fluid Loss ASTM D 5891 18.0mL( 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 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 BFUSENO 
ACC 

DATE: 24-Jan-03 

ACTUAL RESULTS 
0 

0.0 
''h 11.6 
' '~27.0 
'"..*15.4 

080502 
In any correspondence regarding this shipment, please refer to our 
Order Number NA 
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BENTONITE 
CERTIFICATE OF ANALYSIS 

AMERICAN COLLOID 
92 Rwy. 37 

LOVELL, WY 82431 

TO: CETCO - LOVELL PLANT 
P.O. BOX 428 
92 HWY 37 
LOVELL, WY. 82431 

DATE: 24-Jan-03 

ATTN: Noe Garcia 

Dear Sirs: 

shipment of CG 50 

TANKA 
eft our Lovell, WY plant on 
in 

012403C 

VERBAL 

Q 
as requested on your order no. 

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) 0.0 
Moisture ASTM D 2216 12.0 %(MAX) w11.2  
Bentonite Free Swell ASTM D 5890 24rnL/2g h4TN. -.. -' 2 8.0 
Bentonite Fluid Loss ASTM D 5891 18.0 mL ( MAX) ''./ 15.4 

We hereby cerhfy 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. 

pproved By: MOSES BRISENO 
ACC 

In any correspondence regarding this shipment, please refer to our 
Order Number NA 



BENTONITE 
CERTIFICATE OF ANALYSIS 

TO: 

AMERICAN COLLOID 
92 HWY. 37 

LOVELL, WY 82431 

DATE: 24-Jan-03 CETCO - LOVELL PLANT 
P.O. BOX 428 
92 HWY 37 
LOVELL, WY. 82431 

A?TN: Noe Garcia 

Dear Sirs: 

shipment of CG 50 
left our Lovell, WY plant on 012403D 
in TANKA 
as requested on y o u  order no. VERBAL4 

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

TEST 
RET. 10 MESH 

METHOD REQ. SPECIFICATION 
ASTMC 136 0 PERCENT 

Passing 200 Mesh ASTMD 421 1 %  (Max) 
Moisture ASTM D 2216 12.0 % ( MAX ) 
Bentonite Free Swell ASTM D 5890 24mLI2g m. 
Bentonite Fluid Loss ASTM D 5891 18.0mL( 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.S.A. 

Tests Conducted By: B.M., D.M., CL., I.G. 

MOSES BRISENO 
ACC 

ACTUAL RESULTS 
0 

0.0 
*\ 11.6 

28.0 
15.4 

008504 
In any correspondence regarding this shipment, please refer to our 
Order Number NA 



TO: 

BENTONITE 
CERTIFICATE OF ANALYSIS 

AMERICAN COLLOID 
92 HWY. 37 

LOVELL, WY 82431 

CETCO - LOVELL PLANT 
P.O. BOX 428 
92 HWY 37 
LOVELL, WY. 82431 

ATTN: Noe Garcia 

Dear Sirs: 

shipment of CG 50 
eft our Love& WY plant on 
in TANKA 
as requested on your order no. 

012403E 

VERBAL 

e 
A sample fkom 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) 
Moisture ASTM D 2216 12.0 % ( MAX ) 
Bentonite Free Swell ASTM D 5890 2 4 d / 2 g  MIN. 
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 andor customer 
approved laboratory procedures. 
Product made in the U.S.A. 

Tests Conducted By: B.M., D.M., C.L., I.G. 

a pproved By: MOSES BRISENO 
ACC 

DATE: 24-Jan-03 

ACTUAL RESULTS 
0 

0.0 

28.0 
14.8 

-L 10.0 

In any correspondence regarding this shipment, please refer to our 
Order Number NA 



TO: 

BENTONITE 
CERTIFICATE OF mmysrs 

AMERICAN COLLOID 
92 HWY. 37 

LOVELL, tVY 82431 

CETCO - LOVELL PLANT 
P.O. BOX 428 
9 2 R w y 3 7  
LOVELL, WY. 82431 

ATIN: Noe Garcia 

Dear Sirs: 

: shipment of CG 50 
012903A 

in TANKA 
as requested on your order no. 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 
ASTMC 136 
ASTMD 421 

ASTM D 2216 
ASTM D 5890 
ASTM D 5891 

REQ. SPECIFICATION 
0 PERCENT 
1 %  (Max) 
12.0 % ( MAX) 
24mL/2g MIN. 
18.01nL.( MAX) 

DATE: 29-Jan-03 

ACTUAL RESULTS 
0 

0.0 
-40.4 
‘.,28.0 

~‘J 14.8 

We hereby cemfy that ,e results shown above represent 
Tests were conducted using American Standard Test Methods andor customer 
approved laboratory procedures. 
Product made in the U.S.A. 

shipment. 

Tests Conducted By: B.M.,D.M., C.L., I.G. a pproved By: MOSES BRISENO 
ACC 

In any correspondence regardins this shipmenq please refer to our 
Order Number NA 
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BENTONITE 
CERTIFICATE OF ANALYSIS 

AMERICAN COLLOID 
92 HWY. 37 

LOVELL, W Y  82431 

TO: CETCO - LOVELL PLANT 
P.O. BOX 428 
92 W 3 7  
LOVELL, WY. 82431 

ATTN: Noe Garcia 

Dear Sirs: 

, shipment of CG 50 
eft our Lovell, WY plant on 
in TANKA 

012903B 

VERBAL as requested on your order no. 

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

TEST 
RET. 10 MESH 
Passing 200 Mesh 
Moisture 
Bentonite Free Swell 
Bentonite Fluid Loss 

METEIOD REQ. SPECIFICATION 
ASTMC 136 0 PERCENT 
ASTMD 421 1 %  (Max) 
ASTM D 2216 
ASTM D 5890 24mL/2g MIN. 
ASTM D 5891 18.0mL( MAX) 

12.0 % (MAX) 

DATE: 29-Jan-03 

ACTUAL RESULTS 
0 

0.0 
'\' 11.6 
, 29.0 

. 14.8 

We hereby c e m  that the results shown above represent this shipment. 
Tests were conducted using American Standard Test Methods a d o r  customer 
approved laboratory procedures. 
Product made in the U.S.A. 

Tests Conducted By: B.M.,D.M., C.L.,I.G. 

8 pproved By: MOSES BRISENO 
ACC 

In any correspondence regardmg this shipmen< please refer to our 
Order Number NA 
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BENTONITE 
CERTIFICATE OF ANALYSIS 

AMERICAN COLLOID 
92 EWY. 37 

LOVELL, WY 82431 

TO: CETCO - LOVELL PLANT 
P.O. BOX 428 
92 HWY 37 
LOVELL, WY. 82431 

ATTN: Noe Garcia 

Dear Sirs: 

i shipment of CG 50 
013003A 

in TANKA 
as requested on your order no. VERBAL 

A sample fiom 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) 
Moisture ASTM D 2216 12.0 % (MAX) 
Bentonite Free Swell ASTM D 5890 24mL/2g MIN. 
Bentonite Fluid Loss ASTM D 5891 18.0 mL ( MAX) 

We hereby c e m  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 USA. 

Tests Conducted By: B.M., D.M., C.L., I.G. e Approved By: MOSES BRISENO 
ACC 

DATE: 30-Jan-03 

ACTUAL RESULTS 
0 

0.1 
..v 10.6 

.i 28.0 
15.0 

000508 
In any correspondence regarding this shipment, please refer to our 
Order Number NA 



TO: 

BENTONITE 
CERTIFICATE OF ANALYSIS 

AMERICAN COLLOID 
92 HWY. 37 

LOVELL, WY 82431 

CETCO - LOVELL PLANT 
P.O. BOX 428 
92 HWY37 
LOVELL, WY. 82431 

A m  Noe Garcia 

Dear Sirs: 

shipment of CG 50 
OUT Lovell, WY plant on 013003B 

in TANKA 
as requested on your order no. VERBAL 

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

TEST 
RET. 10 MESH 

METHOD REQ. SPECIFICATION 
ASTMC 136 0 PERCENT 

Passing 200 Mesh ASTMD 421 1 %  (Max) 

Bentonite Free Swell ASTM D 5890 2 4 d I 2 g  MIN. 
Bentonite Fluid Loss ASTM D 5891 lS.OmL( 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.S.A. 

Tests Conducted By: B.M., D.M., CL., I.G. a pproved By: MOSES BFLISENO 
ACC 

DATE: 30-Jan-03 

ACTUAL RESULTS 
0 

0.4 
: 10.8 

. .15.0 

. 28.0 

000509 

any correspondence regarding this shipment, please refer to our 
Order Number NA 



WOVEN GEOTEXTILE 
MANUFACTURER'S CERTIFICATION 



Manufacturer: 

e PRODUCTION 
Facility: 

Contact: 

Brand Name: 

TECHNICAL DATA SHEET 

ORIGIN INFORMATION 

WOVEN GEOTEXTILE 

Synthetic Industries Inc. 

Synthetic Industries 
4019 Industry Drive 
Chattanooga, TN. 37416 

Randy Johnson 

82 Tex. 



American Colloid Cetco WY 
PO Box 428 
Lovell WY 82431 
BOL: 80222165 PO: 

PROPERTY TEST METHOD UNITS ENGLISH METRIC 1 
Mass per Unit Area ASTM D-5261 ozlsy (g/sm) 3.2 109 
Thickness ASTM D-5199 A 16 .4 1 

~ - 

This is to Certify that Product 82TEX is a woven geotextile manufactured at one of the SI Corporations 
facilities that has acheived ISO-9002 certification for its systamic approach to quality 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, yeilding a 97.5 
percent confidence level. 

Tensile Strength (Grab) ASTM D-4632 
Elongation ASTM D-4632 
Wide Width Tensile ASTM-D4595 
Wide Width Elongation ASTM-D4595 
Puncture ASTM D-4833 
Mullen Burst ASTM D-3786 
Trapezoidal Tear ASTM D-4533 

Ibs (N) 155 x 135 690 x 601 
% 15 15 

% N/A NIA 
Ibs (N) 70 31 2 

psi (kPa) 265 1827 
Ibs (N) 45 x 45 200 x 200 

Ibslft (kN/m) X X 

UV Resistance ASTM-D4355 % 90 90 
Apparent Opening Size (AOS) ASTM-D4751 US Std. Sieve (mm) 40 .425 
Permittivity ASTM-D4491 llsec .08 .08 
Permeability ASTM-D4491 cmlsec .004 .004 
Water Flow Rate ASTM-D4491 gpmltT (I/min/m3 6 244 

i/ 
Jack Rooke 
SI Geosolutions 
Director of Technology and R&D 

4019 Industry Drive Chattanooga TN, USA - (423)-899-0444 - (800)-621-0494 - FAX (423)-899-7619 - www.fixsoil.com 

~ 0 ~ ~ 1 2  
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American Colloid Cetco WY 
Noe Garcia 
PO Box 428 
Lovell WY 82431 
BO L 80215582 PO 0-L15-36219 
Ref: Pick Up 161228 

This is to certify that Product 
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. 

82TEX , a woven polypropylene geotextile 

Physical Procierty 
Mass Per Unit Area 

Thickness 

Tensile Strength (Grab) 

E longation 

Trapezoidal Tear 
Mullen Burst 

Puncture Strength 

Test Method 

ASTM 0.5199' mils. (m 

ASTM 0.5261 O w .  &M) 

ASTM 0.4632 lb . (N) 
ASTMD.4632 % 

ASTM D-4533 Ib * (N) 
ASTM 0-3786 psi. (Kpa) 
ASTM 0.4833 Ib * (N) 

MARV 
3.20 

16 

155 X 

15 X 

45 x 
265 

70 

AOS 0 Permittivity 

ASTM 0.4751 US Sieve (mn) 40 

ASTM 0.4491 SEC-1 0.08 

Permability .3 ASTM 0.4491 crn. (sec) 0.004 

UV Resistance-4 ASTM 0.4355 %Retained 90 

- 

Water Flow Rate ASTM 0.4491 gprrvft. ( I p M )  6 

Sincerely 

SlUnits 
(1c8.48) 

(0.4064) 
135 (689.75) x (600.75) 

15 

45 (200.25 X (200.25) 

(1826.91) 

(311.5) 

0.425 

(244.4682 

Jack Rooke 
Director of Technology and R&D 
SI Geosolutions 
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NON-WOVEN GEOTEXTILE 
MANUFACTURER'S CERTIFICATION 



TECHNICAL DATA SHEET 

ORIGIN INFORMATION 

NON-WOnN GEOTEXTILE 

Manufacturer: Synthetic Industries Inc. 

PRODUCTION 
FACLITY: 

CONTACT: 

BRANDNAME: 

Synthetic Industries 
4019 Industry Drive 
Chattanooga, TN. 37416 

Sid Weiser 

Geotex 650 



* SI" Geosuiutiuns 
0 Amencan Colloid Cetco WY 

Noe Garcia 

A.O.S. ASTM D-4751 Sieve mm 
Permittivity ASTM 0-4491 sec- 1 
Pe m e a  bi lity ASTM 0.4491 c d s e c  c m e c  

sec- 1 

Water Flow Rate ASTM 0-4491 g p d - 2  0 l P W  
UV Resistance ASTM D-4355 % % 

10/25/2002 

PO Box 428 
Love11 W Y  82431 

Ref: 
BO L 80204032 PO 0-L15-35664 

This is to certify that Product GEOTEX 650 
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 has been continuously inspected for the presence of needles and none were 
detected. 

Physical Property Test Method US Units SI Unit 

, a nonwoven polypropylene 

Sincerely 

Jack Rooke 
Director of Technology and R&D 
SI G eosolutions 
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10BR002 
Noe Garcia 

PO Box 428 
Lovell W Y  82431 
80 L 80203022 PO 96641 
Ref: Pick Up # 154672 

5 3 6 9  

This is to certify that Product G EOTEX 650 
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 has been continuously inspected for the presence of needles and none were 
detected. 

Phvsical ProDerty Test Method US Units SI Unit 

, a nonwoven polypropylene 

Sincerely 

Jack Rooke 
Director of Technolow and R&D 
SI Geosolutions 
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1 I1 512003 

Tensile Strength (Grab) ASTM D-4632 Ibs (N) 45 
Elongation ASTM D-4632 YO 90 
Puncture ASTM D-4833 Ibs (N) 50 

Trapezoidal Tear ASTM 0-4533 Ibs (N) 25 
Mullen Burst ASTM D-3786 psi (kPa) 190 

Noe Garcia 
American Colloid Cetco WY 
PO Box 428 
Love11 WY 82431 
BOL: 80220615 PO: 0-L15-3 

200 
90 
222 
1310 
111 I 

I 

This is to Certify that Product 650 is a nonwoven geotextile manufactured at one of the SI Corporations 
facilities that has acheived ISO-9002 certification for its systamic approach to quality 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, yeilding a 97.5 
percent confidence level. 

0 
I 

Wide Width Tensile Ibslft (kNlrn) NIA NIA 
UV Resistance % NIA NIA 
Apparent Opening Size (AOS) US Std. Sieve (rnrn) NIA NIA 

Permeability 
Water Flow Rate 

cmlsec NIA NIA 
gpm/ft2 (IlminlW) NIA N/A 

bermittivitv I 1 1 Isec I NIA I NIA 1 

I.! 
Jack Rooke 
SI Geosolutions 
Director of Technology and R&D 

Seller makes no warranty qxessed or implied concemlng the product fumirsled krevndw other than at h e  time of denvery d shall be of the quallty and specikaboo mted 
herein. ANY IMPllED WARRANTY OF FITNESS FOR A PARTCCLU? PURPOSE Is EXPRESSLY MUUDED AND TO THE MTENT THAT IF ll Is CONTRARY TO THE FOREGOING 
SENTENCE ANY IMPLIED WARRANTY OF MERQIAKTABIU’R IS EXPRESSLY MCUIDED. Any recommendations made bf h e  Seller C o ~ e r N n g  Uses or apPkabMls Of Sad podu~t 
ue beKeved &able and Seller makes K) warranty of results to be &rained. If the product does mt meet Sl CorporaUon Cumnt published speofications, and the Customer gives 
mbce to SI Corpomion before installing the prodm ttaen SI Cnrporabon MU replace the pod& w i b b u t ~  or refund the purchase w e .  This !Ma heet supersedes all 
 pew^ Dam heeb br this M e  and LS subject tu change wbmtnotlce. The effecbve date for thlswductdaU is 

4019 Ifidustry Drive Chattanooga TN, USA - (423)-899-0444 - (800)-621-0444 - FAX (423)-899-7619 - www.fmil.com 
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bx SI" Geosolufions 5 3 6 9  - a 2/3/2003 

Tensile Strength (Grab) ASTM D-4632 
Elongation ASTM D-4632 

Noe Garcia 
American Colloid Cetco WY 
PO Box 428 
Lovell WY 82431 
BOL: 80222705 PO: 

Ibs (N) 45 200 
% 90 90 

This is to Certify that Product 650 is a nonwoven geotextile manufactured at one of the SI Corporations 
facilities that has acheived ISO-9002 certification for its systamic approach to quality 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, yeilding a 97.5 
percent confidence level. 

Puncture ASTM 0-4833 Ibs (N) 50 222 

Trapezoidal Tear ASTM D-4533 Ibs (N) 25 111 
Mullen Burst ASTM D-3786 psi (kPa) 190 1310 

Wide Width Tensile Ibslft (kNlm) NIA NIA 
UV Resistance % N/A NiA 
Apparent Opening Size (AOS) ASTM-D4751 U S  Std. Sieve (mm) NIA NIA 
Permittivity llsec NIA NIA 

I PROPERTY I TEST  METHOD^ UNITS I ENGLISH I METRIC I 

Permeability 
Water Flow Rate 

crnlsec NIA NIA 
gpdff (l/minlm3 N/A NIA 

Jack Rooke 
SI Geosolutions 
Director of Technology and R&D 

4019 Industry Drive Chattanooga TN, USA - (423)-699-0444 - (800)-621-0444 - FAX (423)499-7619 - www.fixsoiI.com 

000528 
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111 512003 

Permittivity 1 lsec NIA 
Permeability cmlsec NIA 
Water Flow Rate gpmlft' (I/minlm2) NIA 

Noe Garcia 
American Colloid Cetco WY 
PO Box 428 
Lovell WY 82431 

Pick Up# 165803 
BOL: 80220294 PO: 0-L15-3 

NIA 
NIA 
NIA 

This is to Certify that Product 650 is a nonwoven geotextile manufactured at one of the SI Corporations 
facilities that has acheived ISO-9002 certification for its systamic approach to quality 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, yeilding a 97.5 
percent confidence level. 

I I 1 PROPERTY ITEST METHOD] UNITS ENGLISH M ETRl C 

Jack Rooke 
SI Geosolutions 
Director of Technology and R&D 

Seller makes no warranty expressed or implied concemlng fhe puluct fwnkhed hereunder other than at the time of delivery it shdl be of the quality and qkification mted 
herein. ANY IMPLED WARRANTY OF FITNESS FOR A PARRcvLAn PURPOSE IS MPRESSLY EXOUDED AND TO THE MTWC THAT IF TT IS CONTRARY TO WE FOREGOING 
SENTENCE ANY W E D  WARRAKTY OF M E R M A E I L r I Y  IS EXPRESUY EXCLUDED. Any recommendations made by the seller ccncemiq uses or apr?katicns of said product 
are believed retiable and setler makes no warranty of resrlb m be obtained. Y the product &es not meet 9 Corpcration current published specifications, and the Customer gives 
notice m SI Coqxmtion before installing the product, then S I  corpora ti^ w i U  replace the product without chaqe or refund the purchase price. This Data Sheet supersedes all 
previous DaD Sheets for this st+e and is subject tu change without notice. The dkctiive date for this pmduct dam Is 

@Do532 4019 Industry Drive Chattanooga TN, USA - (423)-899-0444 - (800)-621-0444 - FAX (423)-899-7619 - www.fixsoil. 
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1 /I 5/2003 

Permeability cmlsec NIA NIA 
Water Flow Rate gpm/ft2 (l/min/m2) NfA NIA 

Noe Garcia 
American Colloid Cetco WY 
PO Box 428 
Lovell WY 82431 

Pick Up # 165803 
BOL: 80221081 PO: 0-L15-3 

This is to Certify that Product 650 is a nonwoven geotextile manufactured at one of the SI Corporations 
facilities that has acheived ISO-9002 certification for its systamic approach to quality 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, yeilding a 97.5 
percent confidence level. 

I PROPERTY ITEST  METHOD^ UNITS I ENGLISH I METRIC I 

Jack Rooke 
SI Geosolutions 
Director of Technology and R&D 

M e r  makes no warranty expressed or implied concwrdng the producthnished hereunder other than at the Ume of delivery It man be of the quality and SpeCifiCaUon Sated 
hereln. ANY IMPLED WARRAKly OF FllNESS FOR A PARfxulAR FWRPOSE 6 MPRESSLY MCWOED AND TO THE.DCIEKT THAT IF IT IS CONTRARY TO THE FOREGOING 
SENTENCE ANY IMPLIED WARRANTY OF MERCH4NTAHLll-Y IS EXPRESSLY MQUDED. Any rec0mmendatlonS made bY the %Iff COncemlng Uses or appllCabons Of sld podUa 
are bellwed reliable and Mer ma& no wananly of rrndts b, be oblned. U the pmduct doer not meet SI Corporatkn m t  publimed .SWdfiC?UOO"S, and the Cusbner GIiW 
notice bo S I  Corporation beFore lnstallii the pmdua, thm SI Corporation will replace b e  prcdrrt wlmOut charge or refund fke maSe pnce. Th~s Data heetarpwedes aU 
previous Data She& for this style and is subject b, charge witlv~ut notjce. The effective date For this PmdUa data k 

4019 Industry Drive Chattanooga TN, USA - (423)-899-0444 - (800)-621-W44 - FAX (423)-899-7619 - w w w . f i x s o @ & 0 ~ 3 5  
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111 512003 

Tensile Strength (Grab) ASTM D-4632 Ibs (N) 45 
Elongation ASTM D-4632 % 90 
Puncture ASTM 0-4833 Ibs ( N )  50 

Trapezoidal Tear ASTM D-4533 Ibs (N) 25 
Mullen Burst ASTM 0-3786 psi ( k P a )  190 

Noe Garcia 
American Colloid Cetco WY 
PO Box 428 
Lovell WY 82431 

Pick Up # 165803 
BOL: 80220970 PO: 0-L15-3 

200 
90 

222 
1310 
111 

This is to Certify that Product 650 is a nonwoven geotextile manufactured at one of the SI Corporations 
facilities that has acheived ISO-9002 certification for its systamic approach to quality 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, yeilding a 97.5 
percent confidence level. 

a 

I PROPERTY ITEST  METHOD^ UNITS I ENGLISH I METRIC 

Wide Width Tensile Ibdft (kN1m) NIA N/A I 
UV Resistance % NIA NIA 
Apparent Opening Size (AOS) US Std. Sieve (rnm) N/A N/A 
Permittivity 1 Isec NIA NIA 

Water Flow Rate g pm/f t2 (Ilm in/m2) N/A NIA 
Permeability cmlsec NIA N/A 

8 ,  

('jh.--.L -:&&-- ,:; 
Jack Rooke 
SI Geosolutions 
Director of Technology and R&D 

4019 Industry Drive Chattanooga TN, USA - (423)-899-0444 - (800)-621-0444 - FAX (423)-899-7619 - www.fixsoil.co%!@ OS38 



E! 
P 
- - 



IF) 

P 
a 
0 a 

i 

000540 



7/15/2003 

Permi ttiv ity 1 lsec NIA NIA 
Permeability cmlsec NIA NIA 
Water Flow Rate gpm/ft2 ( I/minlm2) NIA NIA 

Noe Garcia 
American Colloid Cetco WY 
PO Box 428 
Lovell WY 82431 

Pick Up # 165803 
BOL: 80220776 PO: 0-L75-3 

This is to Certify that Product 650 is a nonwoven geotextile manufactured at one of the SI Corporations 
facilities that has acheived ISO-9002 certification for its systamic approach to quality 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, yeilding a 97.5 
percent confidence lev el. 

I PROPERTY ITEST  METHOD^ UNITS I ENGLISH I METRIC 

i./ 
Jack Rooke 
SI Geosolutions 
Director of Technology and R&D 

0 0 0s 42 4019 Industry Drive Chattanooga TN, USA - (423)899-0444 - (800)-621-0444 - F A X  (423)-899-7619 - www.fixsoii.com 
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GEOMEMBRANE LINER AND CAP 
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This le t ter  w i l l  certify that the Marlexf resin shown below, 
as suyplied by Chevron P h i l l i p s  Chemical Company, conforms 
to our maaufacturing,specification. 

. 

I. 

. .  

* Reg. U . S .  Pat. O f f . .  

cc : QA-File-XC 
.. 

Sue Phouaqgeavanh 
FAX : 2 81 -23 0 -863  0 

I 

. . . .  

c 
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- -5368  

GSE Lining Technoloqy, Inc. 
19103 Gun& Road 
Houstan, Texas m73 
7 134.34564 
Far 281 -230-8&1 

800435-ZOO8 

18 December 2002 

Fluor Fernald, Inc. 
P.0, Box 538704 
Cincinnati, OH 45253-8704 

Attn: Alan Hohnhorst 

RE: Certification for Welding Rod 
GSE Project No. 51 1721 

_CERTIIFICATION 

The undersigned, being qualified and au9orized to do so, hereby certifies that the high density 
polyethylene (HDPm welding rod is of the same type and has the same properties as the GSE 
H D T M  and HD Smooth Edge TexturedTM high density polyethylene (HDPE) geomembmes to be 
supplied to this project. 

0 

Sincerely, 

John David Griffin 
GSE TechnicaI Supervisor 

cc: Henry Burgell. GSE Lining Technology, Inc. 
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= - 5 3 6 9  
GSE lining Technology, Inc. 

19103 6undle Rood 
Houston, Texor 77073 
800-435-2008 
201*443.8564 
k281g1W10 11 February 2003 

Chuck VanArsdale 
USDOE 
C/O Fluot Fernald Inc. 
7400 Wllley Road 
Hamilton OH 4501 3 

R E  TEST METHODS AND CRITERIA 
FLUOR FLRNALD 
GSE PROJECT %I1721 

CERTIFICATION 

All HDPE geomembrane supplied for the above project will meet the following criteria: 
c 

Tensile properties tested vla ASTM D 638 \ 
Carbon Black Dispersion will meet a d u e  of all 10 views in Categories 1 & 2 per ASTM 
0 5596. 

Nathan Ivy 
Product Manager - Geomembranes 

For uhi ronmend lining sobtiins . . . he wdd comes b GSfB 
1 tundla/Sl l  bvironmtnrd, Inc. Company 

mm.gse wofld.com 



GSE LINING TECH. 281 875 6018 P. 

tSt STANDUD PRBWCTS 

Strength at Meld, Win-width ItVmm) 
t.L = 2.0 in (51 mm) 

* +Noh 1 : blspcnion only oppliis ta luor sphsn'ool ogglotwmb. 9 d 10 view &A be Categoty 1 m 2. No m e  k n  1 v k w  born Cotegoory 3. 
* GSE WD Srnoah Edge T w ~  is wailablo in rolls Wwighing abaut 1,W 5 (1,800 bj. 

.- 



.:._... , 
GSE LINING TECH. 281 875 6010 JQN-24-2BB3 08:45 . .  

18 December 2002 

Fluor Fernald, Inc. 
P.O. Box 538704 
Cincinnati, Ohio 45253-8704 . . . . .  . . . . :  .. 

. . , 

8 .  

. .  . i . .  

Attn: Alan Hohnhorst 

RE: 80 mil HD Smooth Edge Textured Material Properties 
GSE Project No. 511721 

The undersigned, being qualified and authorized to do so, hereby certifies that standard GSE 80 
mil average HD Smooth Edge TexturedTM high density polyethylene (HDPE) geomernbrane will 
meet or exceed the following specified property values: 

0 Minimum Average Roll Value (MARV) - GSE Hl?DE textured geomembrane physical and 
mechanical properties will meet the properties as listed in Table 0277OP-1, Reauired HDPE 
Textured Geomembrane Properties with a 95% confidence level. 

Sincerely, 

John David Griffin 
GSE Technical Supervisor 

cc: Henry Burgell, GSE Lining Technology, Inc. 
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'GSE Lining Technology, Inc. 

18 December 2002 

Fluor Fernald, bc. 
P.O. Box 538704 
Cincinnati, Ohio 45253-8704 

Attn: Alan Hohnhorst 

RE: 80 mil HD Material properties 
GSB Project No. 51 1721 

CERTIFICATION 

. . :  .; .. 
. .. +,:. . .: 

. . . ,  .:.,. ;..- ' .... 

. . .  ~ . . . .  . . . .  

The undersigned, being qudified ad authorized to do so, hereby Certifies that standard GSE 80 
mil average €IDrM high density polyethylene (WDPE) geomembrane will meet or exceed the 
following sptxified property values: 

Minimum Average Roll Value (MARV) - GSE WDE textured geornembrane physical and 
mechanical properties will meet the properties as listed in Table 0277OP-1, Required HDPE 
Textured Geomembrane Properties with a 95% confidence level. 

Sincere1 y, 

John David Griffin 
GSE Technical Supervisor 

cc: Henry Burgell, GSE Lining Technology. be. - 0 
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18 December 2002 

Fluor Fernald, hc. ' 

P.O. Box 538704 
Cincinnati, Ohio 45253-8704 

281 875 6010 P.05/17 

. . .  . ' . ,' , :: . . . . .  
e : . . ,  . . ~ ' I : ,:-.. , . . . . . . .  

. . .  . :. 
. .  . . .  . .  

. . . .  ......... . . . . . .  . .  
. . : . .  - . . . . .  ' 
. .  
. . .  . . . . .  . . .  

Am: Alan Hohnhorst 

RE: 30 mil HD Material Properties 
GSE Project No. 51 1721 

CERTIFICATION_ 

The undersigned, being qualified and authorized to do so, hereby certifies that standard GSE 30 
mil average high density polyethylene (JXDPE) geomembrane will meet or exceed the 
following specified property values: 

Ahimum Average Roll Value (MARV) - GSE HPbE textured geomembrane physical and 
mechanical properties will meet the properties as listed in Table GML3OS, Technical 
Information .30 mil Geornembrane Liner with a 95% confidence level. 

S jncerely, 

John David Griffin 
GSE Technical Subemisor 



- DE,̂ -18-2002 14:50 GSE TECHNOLOGY 

IV, Inc. 
19103 Gundl8 Road I 

18 December 2002 

Hou~ktn, Texas 77073 
800435-2008 
713-443-6566 
Fax: 281 - 236 - 8651 

Fluor Femald, Inc. 
P.O. Box 538704 
Cincinnati, OH 45253-8704 

Attn: Alan Hohnhorst 

RE: Certification for NCTL, Dimensional Stability, and Low Ternpentwe Brittleness 
GSE Project No. 5 1 1721 

CERTIFICATION 

The undersigned, being qualified and authorized to do so, hcreby certifies that standard GSE 80 
mil average H D T M  and 80 mil average EID Smooth Edge Textwedm high density polyethyIene 
(HDPE) gomembranes will meet or exceed the following specified material property values: 

0 A minimum thickness value of 76 mil if tested according to ASTM D 5199 (smooth HDPE 
geomembrane) and ASTM D 5994 (textured HDPE eomembrane). 
A Nokhed Constant Tensile Load (NCTL) value of %lo hours if tested according to ASTM D 

\ 

5397, Appendix. I 
A Dimensional Stability value 

0 A Low Temperature Brittleness 
An Asperity Height value of 7 

tested according to ASTM D 1204. 
-60" Celsiw if tested according to ASTM D 746. 
per GFU Test Method GM12. 

Sincerely, 

John David Griffin 
GSE Technical Supervisor 

cc; Henry BurgeII, GSE Lining Technology, Inc. 
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PRO-RATA LIMITED WARRANTY 
FOR GSE LINING TECfCNOLOGY, INC. 

@.SA) 

GSE Lining Technology, Jnc. C‘GSE”) warrants each GSE product described above to be free from matend manufacturing deficts 
(as described by the contract’s material specifications) and to be able to witlstand normal weathering for a period of five (5 )  years 
from the above effective date for “normal use” in approved applications. This limited warranty does not include damages or defects 
in the GSE product resulting from acts of God, casualty or catastrophe, including but not limited to: earthquakes, floods, piercing 
hail, tornadoes or force majeure. The term “ n o d  use,’ does not include, among other things, the exposure of GSE’s product to 
harmful chemicals, abuse by machinery, equipment or people; improper site preparation or placement of cover materials; excessive 
p r e m  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 warranty occur, 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 Purclmser 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 covered under this 
manly, This limited mrranty only extends to the geosynthetic portion of this product manufactured by GSE and does not apply 
to any third-party manufactured materials attached to GSE’s product. The third-parQ portion of the product will wry the orim 
manufixturer’s warranty that wilI be passed through to the Purchaser. 

Any ciaim 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 warranty. GSE shall not be obligated to 
perform any *tion or obligated to perform any repair or replacement under this warranty until the area is made available 
from all obstructions, water, dirt, sludge, residuals and liquids of any kind If after inspection it is determined that there is no claim 
under this warranty, Purchaser shaII reimburse GSE for its costs associated 114th the site inspection 

In the event the exclusive remedy provided herein fails in its essential purpose, and in that event only, the Purchaser shall be 
entitled to a return of the purchase price for so much of the product as GSE determines to have violated the warraniy provided 
herein GSE shaU not be liable for direct, indirect, special, consequential or incidental damages resuIting &om a breach of this 
warranty including, but not limited to: damages for loss of production, lost profits, personal injury or property damage. GSE shall 
not be oblimted to reimburse Purchaser for any repairs, repiacemenf modifications or alterations made by Purchaser to GSE’s 

Date: Warranty No. : SAMPLE 
Project No. : Purchaser Name: 

Address: Effective Date: 
City, State: Project Name: 
(Product Type/Description: GSE Geomembrane Products Project Address: 

- - - 

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 W m t y .  .GSE MAKES NO WARRurrY OF ANY KIND 
OTHER TaGN TEAT GWEN HEREIN AND REREEY D I S C L m S  A I L  WARRANmS, INCLUDING BOTH 
EXPRESS OR IMPLIED WARX4NTES OF l’r.IERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. 

PRODUCT, PURCBASER WAIVES ALL OTHER POSSbLE WAHUNTLES. GSE’s WARRANTY BECOMES AN 
OBLIGATION OF GSE TO PERFORM UNDER ”€LE WARRANTY ONLY UPON IU3CEIE’T OF FINAL PAYMENT. 

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

TIES WARRANTY rs IN LIEU OF ALL OTHER WAIIRANTIES, AND BY ACCEPTING DELIVERY OF THE 

this warranty. 

1 

prcducf unless GSE specifically authorized, in-writing, said repairs, replacements, modifications or alterations in advance. GSE 
liability under this warranty shall in no event exceed the replacement cost !it!! chaser for the particular 
installation in which it failed 

OrnY 
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I' 
U ECTED DELWERY DATE2 

L QUANTITY 

I I 

I I tNOlCATE DATE RANGE TO BE DEUVERED 
30,000 SF 13/2(//03 c f wo3 



P A G t  U Z / U 3  ai/22/20~3 10: 42 28123~6736 

TABLE GhlL-BOT TECHNICAL INFORMATION GEOMEMER~E LINER . 
REQUISITION #FO2PBo9268 

Section K, Attachment 111 

3 3  6 9  Refer to $pecifEcatioo Secllon 02770 

I 
INDICATED DATE RANGE TO BE DELIVERED 3OJECE.O DELIVERY DATES 

II 
1,175.OOQSF . I &z<ie3 -Vfl+co3 

7 INCH i 2 INCH SMOOTH EDGE. 
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Revised 1l/lG!002 

kble gnl-30 srnmoti.l.xls - 
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Feb 21 03 04:23p 

Chevron Phillps 

Lab 2812306787 

12/19/2002 7 : 2 4  PAGE 111 RightFaX 
.. . 53 69 

P - 2  

CoA Dete: 1211312002 

I 

Certificate of Analysis . 

Shipped To: GSE LINING TECHNO 
WESTFIELD 
WESTFIELD TX 77090 
USA 

Recipient: DON BOHAC 
FJZ 281-230-5630 

CPC Delivery #: a6275652 
PO #: 
Weight: 182500 Lb 
Ship oats: 12/19/2002 
Package: BULK 
Mode: Hopper Car 
Car #: PSPXOO3 1 5 1 

Product: 
MARLEX POLYETHYLENE K306 6ULK . 

Lot Number: 8221454 

Property Test Method Value Unit 

Melt Index ASTM 01239 ‘ 0.080 gl1 Omi 
ASTM 01238 12.20 gr 1 om1 HLMl R o w  Rate 

Density ASTM 01505 0.9370 . glcm3 

a , - . -  

The data set forth herein have been carafully compiled by Chevron Phillips Chemical Company l$’. 
However, there is no warranty of any kind. either expressed or implied, applicable to its use, the user 
assumes aIi risk and liability in connection therewith. “olp 2 

Paul S. Newbold 

I Sr. Certification Systems Specialist 

For CoA questions contact PetEr Scheirrnan at 7 13-2894799 

f i  A-Conforms to ‘the Subcontract Requirements 
i 1 9-Mim Comment- Incamrate and Resubmit 
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- .  1/3/2003 7:34 PAGE 111 RightFdx - .  
- .  

Chevron Phillps 

CoA Date: 01/03/2003 

c . .  .: 

- -5369. 
Certificate of Analysis. 

Shipped To: GSE LINING TECHNO , 

WESTFIELD 
WESTFIELD TX 77090 . 

USA 

Mode: Hopper Car . Recipient: DON BOHAC ' 
. . Car #: PSPXOO6631 Fax: 281-230-8630 

CPC Delivery Idc: 86282754  
PO #: 
Weight: 147400  LE 
Ship Date: 01/03/2003 
Package: BULK . 

Product: I 

MARLEX POLYETHYLENE K306 BULK 

- -  
Lot Number: 8 2 2 1 4 6 0  

Test Method Value Unit Property 

ASTM 0 1 2 3 8  0.100 gf 1 Omi Melt Index 
ASTM 0 1 2 3 8  13.50 g l l  Orni 

Density ASTM D l  505 0 .9570  glcm3 
HLMl Flow Rate 

The data set  forth herein'have 
However, there is no warranty 
assumes all risk and liability in 

been carefully compiled by Chevron Phillips Chemical Company. LP. 
of any kind, either expressed or implied, applicable to its use, and the user 
connection therewith. 

: 

Paul S. Newbold 
Sr. Certification Systems Specialist 

For CoA questions contact Peter Scheirman at 71 3-289-4799 

. _--. 

I 

. .  

Page 1 oi 1 



Certificate of  Analysis 
. .  . .  

I 

Shipped To: GSE .LINING TECHNO CPC Delivery 8: .86282756 
WESTFIELD PO $: 
WESTFIELD T X  77090  . Weight: 182400 L8 : 

USP. Ship Date: 01/03/2003 

Recipient: DON 60HAC Mode: . Hopper Car 
Fax: 28 1-230-8630 Car #: PSPXOO5898 , . 

Package: BULK 

Product: 
MARLEX POLYETHYLENE K306 BULK 

- -  
L i t  Number: 822151 1 ' -  

. .  

I 

P r'o p er t y . Test Method Value Unit 

Melt Index ASTM D1238 
. HLMl Flow Rate . 'ASTM 01238 

Density 

' 0.070 g/1 Omi 

\ 0.9370 glcm3 
10.90 g/lOmi ' . .  

. "  ASTM 01505 . .  

0 .  
. .  

The data set forth herein have been carefully compiled b y  Chevron Phillips Chemical Company LP. 
However, there is n o  warranty of any kind, either expressed or implied, applicable to its use, and the user 

0 assumes all risk and liability in connection therewith. . .  

Paul S. Newbold 
Sr. Certification Systems Specialist 

.- 

For CoA questions contact Peter Scheirman' at 7 13-289-4799 
. .  

Page 1 o f  1 



Ch.evron. P h i  11 ips 1/8/2003 7 : 2 6  PAGE 1/1 Rigntr-  .. . 

'CoA Dare: 01/0312003 . 
c - .  ,- 

53 6.9.. - -  

Certificate of  Analysis '. . 
- .  

i .  . .  

. .  
I 

Shipped TO:: GSE LINING TECEINO 
WES TF IELD 

.WESTFIEL,D TX 7.7090 

' 

"USA 

Recigient: DON BOHAC 
Fax: ' 281-230-8630. , 

CPC Delivery #: 862867'86 
PO f :  
Weight: 182900 LB 
Ship Date: 01/08/2003, 
Package: BULK 
Mode: Hopper Car 
Car #: PSPXOOG 1 35 

i I 
Product: 
MARLEX POLYETHYLENE k306 BULK 

.. - -  
Lot Number: 8221 514 

Test Method . Value Unit 

g/ 1 Omi : Malt index ASTM 01238 LO.OSO - .  ...-._ 
HIMI n o w  Rate ASTM D 1238 10.20 g/ 1 Omi 

. -  . . -. . . . . - . . - . - 
h0.9370 gIcrn3 Density ASTM 01 505 

Ths data set forth herein have been carefully compiled by 'Chevron Phillips Chemical Company p.. 
However, there is no warranty of  any kind, either expressed or implied, applicable to its use, and the user 
assumes all risk and liability in connection therewith. 

Paul S.' Newbold 
Sr. Certification Systems Specialist 

For CoA questions contact Peter Scheirman at. 7 13-289-4799 

Page 1 of 1 



Chevron Phillips 1/8/2003 ?:31 PAGE l/l RightFax 

Certificate of Analysis 

CoA Date: OllOS12003 

Shipped To: GSE LINING TECHNO , . CPC Delivery #: 86286788 
WESTFIELD. PO’#:. 
WESTFIELD TX 77090 . Weight: 181200 LB 
USA Ship Date:. 01/08/2003 

Package: BULK . 

. Mode: . Hopper Car 
Car #: PTLX042322 

Recipient< DON BOHAC . 

. .  
Fax: 281-230-8630 

. .  Product: 
MARLEX POLYETHYLENE K306 BULK 

.L 

Lot Number: 822 1 520 

Value Unit Property Test Method 

0.070 g/1 Omi Melt Index ASTM 01238 
. 10.10 g/1 Omi ASTM 01238 

ASTM D1505 ‘L 0.9370 g/cm3 
HLMl Flow Rate 
Density 

The data set forth herein have been carefully compiled by Chevron Phillips Chemical Company LP. 
However, there is no warranty of any kind, either expressed or implied, applicable to i ts use, and the user 
assumes all risk and liability in connection therewith.. 

Paul S. Newbold 
Sr. Certification Systems Specialist 

For CoA questions contact Peter Scheirman at 71 3-289-4799 

Page 1 of 1 



- . .  - . .  . -  . .. 

Ory Shon Tmr I Cusraner Purchase Order No.: Material Code: 
21317 6385 

information Provided to: 
GSE LINING TECHNOLOGY INC 
19103%UEIDLE RO 
HOUSTON, TX 77073 

Oelivety I SOL No.: 
SOj946SS 

Contact: DON BOHAC 
Fax: 2S1-230-86jO . 
Order information on Shipnent of: 
FORTIFLMW G36-10-150 PE PELLETS 

~ 

Shlpplng Date: 
lOPSP,002 

~ ~~~ 

Shippmg Vehlde No : Net Weighr: Fhrmbsr and Type ot Package: 
EL'IX003049 1S1,dOO LB 1 M L C A R  ' 

CERTn;lICA'l% OF ArY-4LYSIS 
Batch: C020916L04 

SU PP LI ER : 

. .  . 
Shipped To: 1 

APPROVED BY: 

GSE LINING TSCH - WESTFIELO 
UP TRACK 14732 
WESTFIELO TX 
USA 

' 

8P SOLVAY POLYETHYLENE NORTH AME 
3M3 RICHMOND AVE 
77098-3099 HOUSTON 
Phone: 800-527-541 9 

Sold-To: 
GSE LINWG TECHNOLOGY INC 

Olton Oecuire 
Qualit Assurance Manager 
6 P  SdLVAY 

Phone: 71 S-307-3740 
DEER PO BOX PARK, 1000 TX 77536-1000 OOQS7$, 

.' Commeut(sj: 

CUSTOMER SPECIFICATION 
ANALYSIS METHOO . RESULT UNIT MIN M&Y - -  

- .  

MI ?.16(1x) ' . ASTM Dl238-00 0.10 g/lOmn 
MI 21.6(HLMZ) .ASTM Dl.38-00 10.6 g/lOmn 
DENSITY (NATURAL RESIN) S T M  D4SS3-99 .L 0.9382 &a;. 

. .  
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F e b  21 03 04:23p  Lab 2812306787 P - 2  

12/19/2002 7 : 2 4  PAGE 111 RightFax 5 3  69, .. . 
Chevron Phitlps 

Certificate of Analysis 

CoA Date: 1211 9/2002 

Shipped To: GSE LINING TECHNO 
WES TF IELD 
WESTFIELD TX 77090 
USA 

Recipient: DON BOHAC 
fax: 28 1-230-8630 

CPC Delivery #: 66275652 
PO #: 
Weight: 182500 L6 
Ship Oats: 12/19/2002 
Package: BULK 
Mode: Hopper Car 
Car #: PSPXOO3 15 1 

~ -~ 

Product: 
MARLEX POLYETHYLENE K306 HULK . 

Lor Number: 8221454 

Property Test Method Value Unit 

Melt Index ASTM 01235 0.080 gf 1 Orni 

Oensity ASTM 01505 0.9370 . gfcm3 

-. . 

HLMl Flow 'Rate ASTM 01238 12.20 &!I 1 om1 

The data set forth herein have been carafully compiled by Chevron Phillips Chemical Company I#. 

assumes all risk and liability in connection therewith. 
However, there i s  no warranty of any kind, either expressed or implied, appficabh to its use. a 

i' 

F 

Paul S. Newbold 
Sf. Certification Systems Specialist 

For CoA questions cantact Peter Scheirrnao at 7 13-289-4799 

n _ _ .  . . - 



.. . 

e. . .  ' 

Chevron Phillps 1/3/2003 I _  7 : 3 4  PAGE 1/1 , RightFax - .  
-. . 

_.. Certificate of Analysis. 

r 
: .- 

CoA Dais: 01/03/2003 

. ,  

, CPC Delivery #: 86282754 
PO #: 
Weight: 147400 L6 
Ship Oat?: 01/03/2003 
Package: BULK . 

Shipped To: GSE LINING TECHNO , 

WE STF I E LD 
WESTFIELD TX 77090 
US A 

Recipient: OON BOHAC ' Mode: . Hopper Car . 
. Car #: . PSPXOO6631 . Fax: 281-230-8630 

' .  

. _ - -  Product: c . .  

MARLEX POLYETHYLENE K306 BULK 

. .  . -  - -  
Lot Number: 8 2 2 1 4 6 0  

Property 

Melt Index 
HLMl Flow Rate 
Density . ASTM 01505 . 0.9370 . glcm3. . 

Test Method Value Unit 

ASTM 01238 
ASTM 01 238 . 

. : 0.100 -911 Omi 
13.50 ' . .. g/IOmi . .  

. .  

. -  
The data set forth herein.have been carefully compiled by Chevron Phillips Chemical Company, LP. 
However, there is no warranw of any kind, either expressed or implied, applicable to its use, and the user 
assuines all risk and liability in connection therewith. 

: 

* .  

Paul S.  Newbold 
Sr. Certification Systems Specialist 

For CoA questions contact Peter Scheirrnan at 7 13-289-4799 
. .  

. .  

Page 1 of 1 



0 
. .  
. .. 

. .  

:a 

I 

Shipped To: GSE LINING T E a O  , . CPC Delivery k . 8 6 2 8 2 7 5 6  

PO #: WESTFIELD 
WESTFIELD TX 77090 ' Weight: 182400 LB : 

us A . Ship Date: 01/03/2003 
Package: BULK 
Mode: . Hopper Car 

PSPXOO5898 ,. . 
Recipient: DON EOHAC 
Fax: 28 1-230-8630 Car #:., 

2 

1/3/2003 7:35 PAGE 1/1 RightFaX . 
- .  

Chevron Phi 1 ips 

. .  

Certificate of Analysis 

Product : 
MARLEX POLYETHYLENE K306 EULK 

- -  
LAt Number: 8221511'- ' . . 

G p e r t y  . . Test Method Value 

0 .070  g l l  Omi 
10.90 g/lOrni . . 

Melt Index . ASTM 01238 
HLMl Flow Rate '. 'ASTM 01238 
Density : ASTM 01505 . . .  0.9370 g/crn3 

I 

. Unit 

. .  

The data set forth herein have been carefully compiled by Chevron 'Phillips Charnical Company LP. 
However, there i s  n o  warranty of any kind, either expressed or implied, applicable to  i t s  use, and the user 

1 assumes all 'risk and liability in connection therewith. 
. .  

Paul S. Newbold 
Sr. Certification Systems Specialist c 

For CoA questions contact Petzr Scheirman at 7 13-289-4799 

?age 1 oi 1 



Certificate of Analysis '. - 
i .  . .  

. .  
1. 

Shipped TO:. GSE LIN'ING TECHNO 
WESTFIELD 

.WESTFIE?iD TX 7-7090 
'USA 

Recipient: DON BOHAC 
Fax: 281-230-8630. , 

CPC Delivery #: 86286786 

.Weight: 182900 LB 
Ship Date: 01/08/2003. 
Package: BULK 

Car B: PSPXOO6135 

,PO f :  

Mode: Hopper Car 

.. . 

J . .. 

Pr dduct : 
MARSEX POLYETHYLENE g306 BULK 

.Lot  Number: 8221 514 

operty Test Method 

ASTM D1: 

ASTM D1: 

. -  
:: Melt Index 

HLMl Flow' Rate ASTM 01238 
Density 

. .  

Value Unit 

0.080 g/1 Omi 
. g/lOmi 

?38 
10.20 

505 0.9370 gIcm3 

Tha data set forth herein have bsen carefully compiled by  Chevron Phillips Chemical Company LP.. 
However. there is no warranty of any kind, either expressed or implied, applicable to its use, and ~e user 
assumes all risk and liability in connection therewith. 

Paul S.. Newbold 
Sr. Certification Systems Specialist 

For CoA questions contact Pater Scheirman a:. 71 3-289-4799 

. .  



. Chevron Phillips 1/8/2003 7’:31 PAGE 111 RightFax 

‘ . 

‘A Chevron e . WW” Phillips 

Shipped To: GSE LINING TECHNO . 
aSTF IELD 
WESTFIELD TX 77090 
USA 

Recipient: DON 80HAC 
Fax: 28 1-230-8630 

CoA Dare: 01108/2003 
c 

5 3  69 
Certificate of Analysis 

r 1 
CPC Delivery #: 86286788 
PO’#:. 
Weight: 181200 LB . 

Ship Date: 01/08/2003 
Package: BULK . 
Mode: Hopper Car 
Car #: PTLX042 322 

. .  Product: 
MARLEX POLYETHYLENE K306 BULK . 

Lot Number: 8221520 

Property 

Melt Index 
HLMI Flow Rate 
Density 

Test Method Vatu e Unit 

ASTM 01.238 0.070 gI1 Omi 
g/1 Omi 

ASTM D1505 0.9370 glcm3 
ASTM D1238 10.10 . 

0 

The data set forth herein have been carefully compiled by Chevron Phillips Chemical Company LP. 
However, there is no warranty of any kind, either expressed or implied, applicable to its use, and the user 
assumes all risk and liability in ‘mnnection therewith, 

. 

.Paul S. Newbold 
Sr. Certification Systems Specialist 

For CoA questions contact Peter Scheirman a t  7 13-289-4799 

Page 1 of 1 



I).. -. 

. 

. . .  . _. . . -  

GSE LINING TECHNOLOGY INC 
19103'GUNDLE RO 
HOUSTON, TX 77073 

. -  

. 

. I  

C O K f C X t :  DON BOHAC . .  
Fax: 2S1-230-S630 . 

Order intonation on Shipmenr ot . r-. . 
FORTIFLM= G36-10-150 PE PELLETS 

- 

BP SOLVAY ' +- Polyethylene 

. 

. _  
CERTIFICA- OF ANALYSIS ' 

Batch: C020916L04 

- 
Cuaaner Puffihase Order No.: Material Cade: Ow Shon Tons: Oelivecy I BOL No.: 

Shippingoate: Shipping Vehide No.: Ne( Wsighc Number and Type of Package: 

31317 63SSS so5946s 

lOP5t2002 ELTX005049 , 1S1,400 L.B 1 RAILCAR ' 

. .  * 

rlnfor mati o n  Provided to: ' I Shipped To: 

BP SOLVAY POLYETHYLENE NORTH AME Olton Decuire 
3333 RICHMONO AVE Qualit Assurance  Manager 

EP SdLVAY 

DEER PARK, TX 77%36-1000 
Phone: 71 $307-3740 

77098-3099 HOUSTON 
Phone: 800-527-5419 PO BOX 1000 

i 

GSE LINING TECH - WESTFIELD . 
UP TRACK 14732 
WESTFIELD TX 
USA . .  

. .  
'. Co ~n i n e ~  t (5) : 

CUSTOMER SPECIFICATION 
ANALYSIS 

MI 2.16 (1x3 ' 

M[ 21.6 (HLMI) .ASTM DlZS-00 
D E N S W  (NATURAL RESIN) M T M  D3SS3-99 

METHOO . RESULT' UNIT MIN MAX - -  
I A S M  DlZS-00 0.10 $Orno 

10.6 $Omn 
0.9382 g/crnj. 

. .  . 

.. 
A-SYe Care- 

I S U P P L I E R :  [APPROVED BY: 



.- 



. .  JRN-21-1900 14: 15 P.02 

@ 5 3  69 
GSE Lining Technology, Inc. 

19163 Gundle Road 
HoustMI, Taxas 77073 
800-435-2008 
71M434584 
F.CzB1-m.~ 03 March 2003 

Fluor Fernald, Inc. 
P.O. Box 538704 
Cincinnati, Ohio 45253-8704 

RE: Certification of No Reclaimed Polymer 
GSERojectNo. 511721 

CERTIFICATION 

Thc undersigned, being qualified and authorized to do so, hereby certifies that standard GSE 80 
mil average H D r M  and 80 mil averagc HD TexturedTM HDPE geomembmes wifl meet or cxceed 
the following specified property values andor conditions: 0 

GSE certifies that no reclaimed polymer will be used in the production of materials for 
the referenced project. Material rcworked from GSE's manufacturing process may be 
added, but will not exceed two percent (22) by weight of the material. 

Sincerely , 

4"! 1 
John David Griffin 
GSE Technical Supervisor 

cc: Sheri Sim-Connell. GSE Lining Technology. hc. 

000580 
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’ FEE-W-1988 13:43 ’ ,  P. 02 

Report Date 5 3 6 9 312112003 

e’ 
Quality Assurance Laboratory Test Results 

Job Name: 
SO Number: 27946 

Fluor Fernald Geomembrane Supply 

\ 
ret: ASTM D 5397 - Standard Test Method for Evaluetlon of Stress Crack 

Resistance of Polyolefln Geomembrfnes Usln&&$hed Constant Tensile Load 
I 

- .  -4 

4 * ?  i U S  

..~& f .  l.$ 5 I 
Customer Crfteria: 500 Ius 

Lot Test 
Numhr Result 
8221454 Pass 
8221 460 Pass 
8221514 
8221520 

Pass 
Pass 

8221511 Pass 
C020916L04 Pass 

Approved By: Jane Allen 
Date &Proved: 3/21/2003 

000582 
The above m e d  data shall not be reproduced except in f d f ,  withouf the written clppraval of the laborduty. 



' FEB-88-1980 13:44 
. I  

P.04 

Job Nmb: 
Job Nunher: 

ency: 

Customer Criberla: 

Roll 

Report Date 
5 3 6 9,. 3/20/2003 

Quality Assurance Laboratory Test Results 

Fluor Fernald Geomembrane Supply 
27946 

\ 
ASTM D 1204 - Standard Test Method for Linear Dlmensional Changes of Nonrigid 
Thermoplastic Sheeting 

1/400,000 sf 

+I- 2 % 

It a !  

iiu $a. 
I 
1 

Test 
Number Result 

102103201 PASS 
102103238 PASS 
1021 03288 PASS 

PASS 
PASS 

* 102103330 
1051 14581 
1051 4482 PASS 
1041 16320 PASS 
1 021 63270 PASS 
1 021 03348 PASS 

. -, . 

Approved By: Jane Allen 
Date Approved: 3120/2003 

000583 
The above stazed &a shut1 not be reproduced except in full, without the when approval of the laboratory. 



, ' FEE-88-1900 13:43 
P. 03 

5 3 6 9 Report Date 
3/20/2003 

0 
Quality Assurance Laboratory Test Results 

Job Nairke: 
SO Number. 27946 

Fluor Farnald Geomembrane Supply 

0 746-Standard Test Method for Brittleness Temperature of Plastics and 
Elastomers by Impact. 

! ; g  
~ustomir f&uency: 11400,000 

Customer Criteria: -60°C 

Roll Test 
Nirmber Result 

102103201 PASS 

! 
t 

b 

1021 03238 PASS 
1021 03288 PASS 
1021 03330 PASS 
105114581 PASS 
1054 14582 PASS 
104116320 PASS 
1021 03270 PASS 
1021 OW8 PASS 

Jane Allen Aporoved By: . _ _  
Date Approved: 20-Mar43 

0005;84 
The above stated data shall not be reproduced evcept in full, lvirhout the Written approval of the laborafory. 
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P.02 

Report Date 
311 112003 

5 3  69 

Quality Assurance Laboratory Test Results 
0 

Job Name: 
SO Number: 27946 

Fluor Femald Geomembrane Supply 

Test: \I ASTM D 5397 - Standard Test Method for Evaluation of Stress Crack 
Resistance of Polyolefin Geomembranes Using Notched Constant Tensile Load 

Customer Frequency: 11400,000 sf 

Customer Criteria: 500 

c_ 

Fm&z7z 
Test 

-f!&u&w Result 
102103201 Pass 
102103238 
1021 03288 
102103330 
1051 I4581 

Pass 
Pass 
Pass 
Pass 

105114582 Pass 
d 041 16320 Pass 

Approved By: Jane Allen 
Date Approved: y12/2003 

The above stated data shall not be reproduced except in full, without ihe written approval of the laboratory. 

000586 
--- - 



JRN-38-1988 15:40 P. 03 

Job Name: 
SO Number: 

Test: 

Quality Assurance Laboratory Test Results 

Fluor Femald Geomembrane Supply 
27946 

D 746Standard Test Method for Brittleness Temperature of Plastlcs and 
Elastomers by Impact. 

Customer Frequency: 1 /400,000 

Customer Criteria: -60°C 

Roll Test 
Number Result 

102103201 PASS 
1021 03238 PASS 
1021 03288 PASS 
102103330 PASS 

PASS 
PASS 

105114581 
1051 14582 
1041 16320 PASS 

J 

Approved By: Jane Allen 
Date Approved: 11-Mar43 

The above stated data shall not be reproduced except in full, without the written approval of the laboratory. 
000587 



J 38-1900 15:41 r 
Quality Assurance Laboratory Test Resu 

? 

f Jht3 W k  
Jbb N~ntbet! 27946 

Fluor Fernald Geornembrane Supply 

, 

s\r ASTM D 1204 - Standard Test Method for Unear Dlmnslonal 
I 

Thermoplastic Sheeting i 
; 

st@ncl)-mahcry: 11400,000 sf + 

t 
L e 

I .  

Customer Criteria: +I- 2 % 

Roll Test 
Result 
PASS 

1021 03238 PASS 
; 102103288 PASS 

[ id5144581 PASS 
! 165144582 PASS 

404116320 PASS 

id2103330 PASS 

1 

Its 

Changes of b 

The above stoted akta shall not be reproduced ' except in fur4 



0 :;:,46Fernald Geomembrane Supply 
Site . Fluor FemaId 

53 69. 

Roll# Resin Lot Product Code Description Mfg. Date Length 
.lo51 14581 C020916L04 HDE030A000 HDE030A000 12/21/2002 ,1120 

105114582 C020916L04 HDE030A000 HDE030A000 12/21/2002 1120 

Friday, .iwiunry 31,2003 

000589 

Page 1 of 1 



Roll Test Data Report 
Lining Teclinolow. Inc Roll No. 105114581 

ROU DENTIFIC.4 TlOff RESIN I;IyFOR1czA TlON 
Roll Number 1051 14581 Lot Number C020916L04 

Product Name HDE030A000 Type G36-10-150: - 5 3 6 9 
Production Date 1 ~ 2 1 ~ 2 0 0 2  Supp Iier Solvay 

Length : (H- I %) 1,120 feet GSE RESIN TEST DATA 

Prooertv Test Met11 od Width wontinor) 22.5 feet 
6.9 meters Deitsi& g/cc ASlM D 1505 

341 meters 

SI! eel Area 

Weight 

25.200 sq. feet 
2,341 sq. meters 

3,790 . pounds 
1,719 kilograms 

Melz indtz~, g/IO min. ASTMD 1238 (190L2.16) L o . 1 0  

Test Test Customer Minimum Test Resutts PliysicaI Property - Method . Frequency Englkh ' Metric English Metric 
/Thickness, mil (mm) 

Average 

Minimum 

J Tensile Properties: 
1 Yield Sbength. ppi (N/cm) - TD 

- M D  

1 Break Strength, ppi (Nan) - TD 

- M D  

ASTM D638,Type IV ID6693 

r' Yield Elongation, % - TD e - M D  

1 Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. .(N) 
- TD 

- M D  

Puncture Resistance.lb. (N) 

Puncture Resistance, Ib. (N) 

'. Density, glcc 

/ Carbon Black Content % 

1 Carbon Black Dispersion 

d. Carbon Black Dispersion. 
Views in Cat1 - Cat2 

ESCR, (hr) 

gauge length = 1.3" 

(33 rnm) 

gauge length = 2.0" 

(51 mm) 

ASTM D 1 0 4  

ASTM D 4833 

FTMS 101W065 . 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

ASTM D 1693 Cond. B 
Start Date = 12/27/02 

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 3rd 

every 3rd 

every 3rd 

every 3rd 

every 3rd 

lhesin lot 

30 ( 0.75 ) 

65 ( 1 i 4  ) 

65 ( 114 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

1.00 

100 

20 ( 89 ) 

20 . ( 89 ) 

59 ( 260 ) 

39 . ( 174 ) 

\ 0.940 

2.0 

A2 

9 

1500 

31 ( 0.78 ) 

29 ( 0.72 ) 

75 ( 132 1 
68 ( 119 1 
176 ( 308 ) 

162 ( 284 ) 

16 

19 

946 

800 

30 ( 1 s  1 
27 ( 119 ) 

83 ( 371 1 

65 . ( 289 1 

0.940 

2.5 

A2 

10 

Pending 



Roll Test Data Report 
Linin? Teclinolow. Inc. Roll No. 105114582 

ROLL IDENTIFICATION RESIN INFORYU TION 
Roll Number 1051 14582 Lot Number C020916L04 

Prodmt Name HDE030AWO Type ~36-10-150 5 3 6 9 
Production Date 12Q1~002 Supplier Solvay 

Length s (+I- I %) 1,120 feet GSE RESIN TEST DATA 
341 meters 

Proper& Width (Nominal) 22.5 feet 
6.9 meters Density, g/cc 

Test Method Results 
ASTMD I505 0.938 

Sheet Area 25.200 sq. feet 
2,341 sq. meters 

ikJelt index, g/lO min. ' ASTMD 1238 (190L2.16) 0.10 

Weight 3.825 pounds 
1,735 kilograms 

Physical Properiy Test Test Customer Minirnuni Test Results 
Method Frequericy English Metric English Metric 

Thickness, mil (mm) 
' Average 

Minimum 

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

- M D  

Break Strength, ppi (Nlcm) - TD 

- M D  

ASTM D 5199 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every bll 

every roll 

eveiy roll 

every roll 

every roll 

every roll 

every roll 

every 3rd 

every 3rd 

every 3rd 

every 3rd 

every 3rd 

lkesin lot 

30 ( 0.75 ) 

27 . ( 0.67 ) 

30 ( 0.77 ) 

29 ( 0.72 ) 

ASTM D638.Type IV I 06693 
65 ( 114 ) 

65' ( 114 ) 

120.  ( 210 ) 

120. ~ ( 210 ) 

12 

12' 

' 100 

100' 

76 ( 132 1 
70 ( 123 1 . 

176 ( 309 ) 

169 ( 296 ) 

. 16 

19 

928 

821 

gauge length = 1.3" 

(33 mrn) 

gauge length = 2.0" 

' (51 mm) 

ASTM D 1004 

Yield Elongation, % - TD a - M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib, (N) 
- TD 

- M D  

20 . ( 89 ) 

20" ( . 8 9  ) 

59 ( 260 ) 
Puncture Resistance, Ib. (N) 

Pundture Resistance, Ib. (N)  

ASTM D 4833 

.FTMS 101C/2065 

ASTM D 1505 

39 . , ( 174 ) 

Density, glcc 
0.940 

2.0 

0.940 

Carbon Black Content. % ASTM D 1603' 
2.5 

Carbon Black Dispersion ASTM D 3015 

ASTM D 5596 

A2 

9 

1500 

A2 

Carbon Black Dispersion 

ESCR. (hr) 

Views in Cat1 - Cat2 10 

ASTM D 1693 Cond. 8 
Start Date = 12/27/02 Pending 

Order No. 27946 

Cuiotiler Nanle 

L ocntion Hamilton. OH 

'Modified 
GSE-4.10-007 Rev - - 07/00 

Fluor Fernald Geomembrane Supply 
Project Name Fluor Fm~a ld  00053% 



GSE Roll Allocation 
5 3  69 e =mer ::9o4PFernalii Geomembrane supply , 

Sif e Fluor Femald 
~ ~~ 

Roll# Resin Lor . Producf Code Description Mfg. Date Length 
- 

104116320 ' 8221511 HDE080A000 HDE080AOW ' 2/5/2003 430 

104116321 822151 I HDE080A000 HDE080A000 2/5/?003 430 

104116322 8221511 HDE080A000 HDE080A000 2/5/2003 430 

104116323 8221511 HDE080A000 HDE080A000 2/5/2003 430 

Tliursday, February 06,2003 

. .  



Roll Test Data Report - . 

Linin? Technoloov. Inc. -- RoI - 2-3. ~ 0 ~ 1 1 6 3 2 0  

ROLL IDEVTIFICATION RESm INFORM4TION 
@ RollNumber 104116320 Lot Niimber 8221511 

Product Name HDE080A000 TYP K306 
Production Date 2/5/2003 SuDDlier Phillips 

Length =(+I- 1%) . 430 feet GSE RESI~VTEST DATA' 
131 meters 

Proper& Test Method Results WAMz' ( ~ o m i n a ~  22.5 feet . 

Sheit Area 9,675 sq. feet Melt index, g/lO min. ASTIP! D 1238 (l90/t..l6) 0.07 

Weight . 4,027 pounds 

6.9 meters Density, g/cc A S W D  I505 0.937 . 
. .  

. .  898 sqmeters . 

. .  1.827 kilograms. . . 

Test Test Customer filininiitm Test Results 
kfdltod Frequency English Metric English Metric Piiysical Property 

. .  
Thickness. mil (mm) ASTM 0,5199 

Average 

... Minimum 

Tensile Properties: ASTM D638,Type N I 06693 
Yield Strength, ppi (N/cm) - TD 

--M D 

Break Strength, ppi (N/cm) - TD 

- M D  , 

Yield Elongation; Yo - TD 

- M D  

Break Elongation, Yo - TD 

- M D  

Tear Resistance, Ib. (N) 
- TD 

- M D  

Puncture Resistance. Ib. (N) 

Puncture Resistance. Ib. (N) 
. .  

. Density.glcc 

Carbon Bladc Content. % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 -Cat;! 

gauge length = 1.3" 

W m m )  

gauge length = 2.0' 

(51 rnm) 

ASTM 0 1004 

ASTM D 4833 

FTMS 101W065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 - 

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 4th 

every 4th 

every 4th 

every 4th 

every 4th 

80 ( 2.02 ) 

78 ( 1.97 ' )  

168 ( 2%. 1 

120 .  ( 210 ) 

120 ( 210 ) 

168 ( 294 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

( 2.07 ) 81 

79 ' ( 2.01 ) 

200 ( 350 ) 

191 ( 334 ) 

441 ( 772 ) 

399 ' ( 699 ) 

17 

19 

928 

84 8 

66 ( 295 1 
70 . ( 311 ) 

185 ( 823 ) . 

' 0.943 

2.7 

P.1 

10 

Order No. 27946 
Cmto)n,y Nanle 
Project Name fluor Femald 
Location Hamilton, OH 
'Modified 
GSE-4.10-007 Rev- - 07100 

Fluor Femald Geomembrane Supply 

D.G. 000593 



53 6 9  Roli Tesf Dnfn Report - . 

Linin9 Technolo.ov, Inc. Roll No. 1041 16321 
L 

ROLL IDENTIFICATION RESUvIzyFORWi TION 
Roll ffutnber 104116321 Lot Number 822151 1 

Product Name HDE080A000 Type K306 
Prodidon Date 2f5/20tJ3 Supplier Phillips 

Length =pi- 1 : ~ )  . 430 feet GSE RESIN TESTDA.TA 

Width pominai) 22.5 feet 

131 meters 
ProDertv Test Method Results 

6.9 meters Density, g/cc ASTbl D 1505 0.937 

S/I eel Area 9.675 sq. feet Melt index, g/lO niin. . .  ASTMD 1238 (190D.16) 0.07 
898 sq. meters 

Weight 4,046 pounds 
1.835 kilograms 

Test . Test . CustornerMinimum Test Results 
Method Freqirency English Metric EnglLsfi Metric Physical Property . 

Thickness. mil (mm) 
Average 

Minimum 

ASTM D 5 199 

Tensile Properties: ASTM D638,Type IV / 06693 
Yield Strength. ppi ( N l c m )  - TD - 

- M D  

Break Strength. ppi ( N l a n )  - TO 

- M D  

Yield Elongation, % - TO 
. - M D  

gauge length = 1.3' 

' (33 mm) 

Break Elongation, % - TD gauge length = 2.0' 

- M D  (51 mm) 

Tear Resistance, Ib. (N) ASTM D 1004 
- TD 

- M D  

Puncture Resistance, Ib. (N) ASTM D 4833 

Puncture Resistance, Ib. (N) FTMS 101 Cn065 . 

Density, glcc ASTM 0 1505 

Carbon 81a& Content, % ASTM D 1603' 

Carbon Bladc Dispersion ASTM 0 3015 

Carbon Bladc Dispersion 
Views in Cat1 - Cat2 

ASTM D 5596 

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 4th 

every 4th 

every 4th 

every 4th 

every 4th 

80 , ( 2.02 ) 

78 ( 1.97 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

168 ( 294 ) 

12 

12 

100 

100 . 

56  ( 249 ) 

56 , ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

83 ( 2.10 ) 

78 ( 1.98 ) 

203 ( 356 ) 

196 ( 343 ) . 
439 ( 769 ) 

398 ( 697 ) 

17 

. 18 

917 

835 

66 ( 295 ) 

71 ( 314 1 

187 ( 831 ) 

138 . ( 614 ) 

0.943 

2.7 

A1 

10 

Order No. 27946 
Cmfolner l ~ ( ~ ~ ~ 1 e  

Project Name Fluor Femald 000534 D.G. 
Location Hamilton, OH 

'Modified 
GSE-4.10-007 Rev - - 07/00 

Fluor Femald Geornembrane Supply 

2/6/2003 



. .  

Roll Test Data Report - . - 5 3  69 
Linin? Teclinolozv. Inc. RON No. I041 16322 

XOLL IDEIVTIFICATION RESIN IIyFOIVA TION 
Roll Number 1041 16322 Lot Number a221 51 1 

Product Name HDEOaOA000. Type K306 

Production Date 2/32003 Suppiier Phillips 

Length =(+I- 1%) . 430 feet GSE RESIN TESTDATA 

Width (Nomina0 22.5 feet 
6.9 meters Density, g/cc ASTM D I305 0.937 

Sheet Area 9.675 sq. feet MeIf index, g/lO min. ASTMD 1235 (1900.16) 0.07 

Weight 4,039 pounds 

131 meters 
Prooertv Test Method Resiilts 

898 sq. meters 

1,832 kilograms 

Test Test Customer Minimum Test Results 
Method Frequency Englikli Metric EngIirh Metric Physicor Property 

Thickness. mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (N lcm)  - TD - 

- M D  

6reak Strength, ppi (Nlcm) - TD 

- M D  

Yield Elongation, % - TD 

- M D  

Break Elongah'on. % - TD 

- M D  

Tear Resistance, Ib. (N) 
- TD 

- M D  

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glcc 

Carbon Black Content. % 

. Carbon B lae  Dispersion. 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

ASTM D 5199 

ASTM D638,Type IV I 136693 

gauge length = 1.3" 

. (33rnrn) 

gauge length = 2.0' 

(51 mrn) 

ASTM D 1004 

ASTMD 4833 

FTMS 101U2065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

ao ( 2.02 every roll 

every roll 78 . ( 1.97. ) 

every roll 168 ( 294 I 
every roll 168 ( 294 1 
every roll 120 ( 210 1 
every roll 120 ( 210 1 
every roll 12 . 

every roll '2 
every roll 100 

every roll 100 

every roll 56 ( 249 ) 

everyroll . 56 ( 249 ) 

every roll 120 ( 534 1 

every 4th 105 ( 467 ) 

every 4th 0.940 

every 4th 2.0 

every 4th A2 

every 4th 10 

a2 ( 2.09 ) 

79 ( 2.0.1 ) 

208 ( 364 

198 ( 347 ) . 

441 ( 771. 1 
396 ( 693 ) 

17 

. i a  

a27 

, 907 

137 . ( 610 ) 

0.944 

2.6 

A1 

10 

Order No. 27946 

Cmtotiler Nanle 
Project Name Fluor Femald 
Locofion Hamilton, OH 

Fluor Femald Geomembane Supply 

2/6/2003 
'Modified 000595 
C C L A  in-nnn7 R~~ - - n71nn 



Roil Test Dntn Report - . 

Lininz Tech noloov, Inc. 

5 3  6 9  
Roll No.' 104116323 

ROLL DENTIFICA TION R E s l N  l'1yF0Ri-U TION e RollIVumber 104116323 Lor Number 822151 1 

K306 Prodirci Name HDE080A000 Type 
Produciion Date 2/5/2003 Supplier Phillips 

Leitglli =: (+I- I 76) 430 feet GSE RESJN TEST DATA 

Wi&h ( ~ o m i n a 9  22.5 feet 
6.9 meters Density, g/cc ASliPf D 1505 0.937 

Slieei Area 9,675 sq. feet Melt inda,  g/10 min. ASTMD 1238 (190/2.16) 0.07 

131 meters 
ProDeriv Test Meill od Resul.ts 

898 sq. meters  

Weiglit 4.040 pounds 
1,833 kilograms 

pjiysical Property Test . . Tesi . Cusiomeri).liiiimrtm Test Results 
Method Frequency English Metric. English iV1 etric 

Thickness, mil (mm) .ASTM D 5199 
Average every roll 80  ( 2.02 ) 83 ( 2.10 ) 

Minimum every roll 78 ( 1.97 ) 79 ( 2.01 ) 

Tensile Properties: ASTM D638,Type iV ID6693 
Yield Strength, ppi (N/cm) - TD everyrolr . 168 ( 294 ) 207 ( 361 ) 

- M D  every roll 168 ( 294 ) 198 ( 347 ) 

Break Strength. ppi (Nlcrn) - TD every roll 120 ( 210 ) 435 ( 762 ) 

- M  D every roll 120 ( 210 ) 397 ( 695 .) 

- 

Yield Elongation, % - TD 0 - M D  

gauge  length = 1.3" every roll 

(33 mm) every roll 

12 ' 

12 

17 

18 

Break Elongation, % - TD gauge  length = 2.0' evefry roll 100 894 

- M D  .(51 mm) every roll . 100 827 

Tear  Resistance, Ib,'(N) 
- TD 

ASTMD1004 , 

every roll 56 ( 249 ) 66 ( 294 1 
- M D  every roll 56 ( 249 1 70 ( 312 1 

120 ( 534 1 186 ( 828 ) 
. Puncture Resistan.e. Ib. (N) ASTM D 4833 

every roll 

every 4th 
Puncture Resistance, Ib. (N) FTMS 101c12065 

105 ( 467 137 ( 610 ) 

Density, glcc 

Carbon Bladc Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

ASTM D 1505 
every 4th 0.940 . 0.944 

ASTM D 1603' 
every 4th 2.0 

every 4th A2 

every 4th 10 

ASTM D 301 5 

ASTM D 5596 

2.6 

A1 

10 

Order No. 27946 

Cuto/ne,- Nanie 

Location Hamilton, OH 

'Modified 
GSE-4 10-007 Rev - - 07100 

Fluor Femald Geomembrane Supply 

2/6/2003 
Pruject Name nuor Femald 0 ~ ~ 5 ~ ~  



GSE Roll Allocation 

@ ::%e, i:T:r6Fernald Geomembrane Supply 
Site Fluor Feniald 

Roll# Resin Lot Product Code Description Mfg. Date Length. 

1021 03201 

1021 03202 

1021 03203 

102103204 

1021 03205 

1021 03206 

1021 03207 

102103zoa 

102103209 

102103210 

10210321 1 

102103212 

1021 0321 3 

102103214 

102103217 

10210321 8 

102103220 

102103221 

1021 03222 

1021 03223 

102103224 

1021 03225 

1021 03226 

1021 03227 

102103228 

1021 03229 

1021 03230 

10210323 1 

1021 03234 

102103235 

1021 03236 

102103237 

1021 03238 

a221454 

82214% 

82214% 

a221454 

a221 454 

a221454 

a221454 

8221454 

8221454 

8221454 

8221454 

8 ~ 1 4 %  

8221454 

a22 1454 

a221454 

a221454 

82214s 

8221454 

a221454 

a22 1454 

a221454 

a221 454 

am454  

8221454 

8221454 

8221454 

8221454 

a221454 

8221454 

a22 1454 

a221454 

8221454 

8221454 

8221454 

8221454 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDTOBOAS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDTOBOAS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDTO8OASO3 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDTO80AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

1/27/2003 

lR7I2003 

1/27/2003 

1/27/2003 

112812003 

1/28/2003 

1/28/2003 

1/28/2003 

1/28/2003 

1/28/2003 

1/28/2003 

1/28/2003 

1/28/2003 

1/28/2003 

1/28/2003 

1/28/2003 

112812003 

112812003 

1/29/2003 

1129/2003 

1129/2003 

1/29/2003 

1/29/2003 

1129/2003 

1129/2003 

1129l2003 

112912003 

1/29/2003 

1129/2003 

1129l2003 

1/29/2003 

1130/2003 

lM0/2003 

1130/2003 

1130l2003 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

Friday, February 07,2003 



5 3  6 9  Order 27946 
Cusfoplzer Fluor Fernald Geomembrane Supply 
Site Fluor Fernald 

@ Roll# Resin Lot Product Code Description Mfg. Date Length 
102103239 8221454 HDT080AS03 HDT080AS03 1/30/2003 390 

102103240 

102103251 

1021 03252 

102103253 

1021 032% 

102103256 

102103257 

1021 03258 

102103259 

102103260 

1021 03261 

1021 03262 

1021 03263 

102103264 

1021 03265 

102103266 

1021 03269 

1021 03270 

1021 03271 

102103272 

102103273 

1021 03274 

' 102103275 

1021.03277 

102103278 

' 102103279 ' 

102103280 

102103281 

1021 03282 

102103283 

1021 03285 

1021 03287 

8221454 

8221460 

6221460 

8221460 

8221460 

8221460 

8221460 

8221460 

8221460 

8221460 

8221460 

8221460 

8221460 

8221460 

8221460 

8221460 

8221460 

8221460 

8221460 

8221460 

8221460 

8221460 

8221460 

8221460 

8221460 

8221460 

8221460 

822 1460 

8221460 

822 1460 

8221460 

822 1460 

822 151 4 

8221514 

8221514 

8221514 

HDTO8OAS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

H DT080AS03 

HDT080AS03 

HDT080AS03 

H DTO8OASO3 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDTOBOAS03 

HOTONAS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDTOBOASO3 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 . 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

H DTO8OASO3 

HDT080AS03 

H DT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

H DTO8OASO3 

HDT080AS03 

HDT080AS03 

HDTOBOASOJ 

HDTO8OASO3 

HDT080AS03 

H DTO8OAS 03 

HDT080AS03 

H DTO8OASO3 

HOT080AS03 

HDT080AS03 

H DTO8OASO3 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

1/30/2003 

1/31/2003 

1/31/2003 

1/31/2003 

K31/2003 

1/31/2003 

1 I3 1 DO03 

1 I3  1 E003 

1/31/2003 

1 /3 1 ROO3 

1/31/2003 

2/1/2003 

2/1/2003 

2/1/2003 

2/1/2003 

2/1/2003 

2/1/2003 

2/1/2003 

2/1/2003 

2/1/2003 

2/1/2003 

2/1/2003 

2/1/2003 

2/1/2003 

2/1/2003 

2/2/2003 

21212003 

2/2/2003 

m o o 3  

2/2/2003 

2/2/2003 

2/2/2003 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

2/2/2003 390 

2/2/2003 390 

2/2/2003 390 

2/2/2003 390 

Friday, February 07,2003 



Order 27946 
Customer Fluor Femald Geomembrane Supply - 5 3 6 9  
Sire FIuor Fernald 0 Roll# Resin Lot Product Code Description Mfg. Date Length 

HDT080AS03 HDT080AS03 2/2/2003 390 
- 

102103290 8221514 

1021 03291 8221 51 4 

102103292 8221514 

1021 03294 

1021 03295 

1021 03296 

102103297. 

1021 03298 

102103299 

1021 03300 

102103301 

1021 03302 

1021 03303 

102103304 

1021 03305 

102103306 

102103308 

10210331 1 

102103312 

10210331 3 

10210331 4 

1021 0331 5 

10210331 6 

102103317 

102103318 

10210331 9 

102103320 

102103321 

102103322 

102103324 

102103325 

102103326 

102103327 

,8221514 

8221514 

8221514 

8221514 

8221514 

,8221 514 

8221514 

822 151 4 

8221514 

8221 51 4 

8221514 

8221514 

8221514 

8221514 

8221514 

8221514 

822 15 14 

8221514 

8221514 

8221514 

8221514 . 

-8221514 

8221514 

8221514 

8221514 

8221514 

8221 51 4 

8221514 

8221514 

8221514 

8221514 

8221514 

8221 51 4 

8221514 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDTOBOASO3 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

H DTO8OASO3 

HDT080AS03 

HDT080AS03 

H DTO80AS 03 

HDTO80ASO3 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDTOBOAS 03 

H DT080AS03 

HDT080AS03 

HDT080AS03 

H DTO8OASO3 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080A503 

HDTO80AS03 

HDT080AS03 

HDT080AS03 

HDTOBOAS03 

HDT080AS03 

HDT080AS03 

H DTO8OASO3 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

H DTOBOASO 3 

HDT080AS03 

H DTO8OASO3 

H DTO8OASO3 

HDT080AS03 

2/3/2003 

2/3/2003 

2/3/2003 

2/3/2003 

. 2/3/2003 

2/3/2003 

2/3/2003 

2/3/2003 

2/3/2003 

2/3/2003 

213/2003 

2/3/2003 

21312003 

2/4/2003 

2/4/2003 

2/4/2003 

2/4/2003 

2/4/2003 

2/4/2003 

2/4/2003 

2/412003 

2/4/2003 

2/4/2003 

2/4/2003 

2/4/2003 

2/4/2003 

2/4/2003 

2/5/2003 

2/5/2003 

2/5/2003 

2/5/2003 

2/5/2003 

2/5/2003 

2/5/2003 

2/5/2003 

2/5/2003 

390 

390 

390 . 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

390 

Fridny, February 07,2003 000599 Page 3 of 4 



Order 27946 
Customer Fluor Femald Geomembrane Supply 5 3  6 9  
Site Fluor Fernald 

Roll# Resh Loi Product Code Description Mfg. Date Length 
102103330 8221514 HDT080AS03 HDTOBOASO3 2/5/2003 390 

1021 03331 8221 514 HDT080AS03 HDT080AS03 2/5/2003 390 

102-1 03332 822 1514 HDT080AS03 HDT080AS03 2/5/2003 390 

1021 03333 8221 51 4 HDT080AS03 HDT080AS03 2/5/2003 390 

1021 03334 8221 514 HDT080AS03 HDT080AS03 2/6/2003 390 

102103335 ' 

102103336 

102103337 

1021 03338 

1021 03339 

1021 03340 

102103341 

102103342 

1021 03343 

8221514 

8221514 

8221514 

8221514 

8221 514 

8221514 

8221 514 

822 151 4 

8221514 

HDT080AS03 ' 

HDT080AS03 

HDT080AS03 

HDT080AS03 

H DT080AS03 

HDT080AS03 

HDT080AS03 

H DT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080AS03 . 

HDT080AS03 

HDT080AS03 

HDT080AS03 

HDT080ASO3 

2/6/2003 390 

2/6/2003 390 

2/6/2003 390 

2/6/2003 390 

2/6/2003 390 

2/6/2003 390 

2/6/2003 390 

2/6/2003 390 

2l612003 390 

102103344 8221520 H DT080AS03 HDT080AS03 2/6/2003 390 

102103345 8221520 HDT080AS03 HDT080AS03 2/6/2003 390 

102103346 8221520 HDTOBOASO3 HDT080AS03 2/6/2003 390 

102103347 8221520 HDT080AS03 HDT080AS03 2/6/2003 390 

102103348 8221520 HDT080AS03 HDT080AS03 2/6/2003 390 

102103352 8221520 HDT080AS03 HDT080AS03 2J712003 390 

102103353 8221520 HDT080AS03 HDT080AS03 2/7/2003 390 

Friday, February 07,2003 



GSE Roll Allocation ST 27946 
Customer Fluor Femald Geomembrane Supply 

Fluor Femald 

Roll# Resin Producf . Description 
102103353 8221520 HOT080AS03 HDT080ASQ3 
102103354 8221520 HOT080AS03 HOT080AS03 

- .  

c .  

. Mfg. Date L e n s  
21712003 390 
2i712003 390 



Roll Test Data Report 
Linin? Teclinolo?v. Inc RoIi No. 10,3103201 

Loi Number 

Type 
53 69 

. ROLL IDENTIFIG4 TION RESIN INFORM4 TION 
8221454 

K306 

Production Dafe 1 n712003 Supplier Phillips 

Length Z(W- 1%) 390 feet GSE RESIN TEST DATA 

Width VonlinG 23.0 feet 

119 meters 
Prouertv Tesf Method Results ' 

7.0 meters Denshy, g/cc ASTMD 1505 0.937 

Sheet Area 8.970 sq. feet Melr indtx, g/lO min. ASTMD I238 (190/2..16) 0.08 
833 sq. meters 

Weigh i 4,272 pounds 
1,938 kilograms 

Tesi Results Test Test Cusionier Mhimunz 
Method Frequency Engtish Meiric English Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (Wm) - TD 

- M  D 

Break Strength. ppi (N/cm) - TO 

- M D  

Yield Elongation, % - TD 

- M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
-TD 

- M D  

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, g/cc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type IV I D6693 

gauge length = 1.3" 

(33 mm) 

gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS 101C/2065 

' ASTMD1505 

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 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 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

120 ( 534 1 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

82 ( 2.1 1 
78 ( 2.0 ' ) 

237 ( 415 ) 

232 ( 406 ) 

242 ( 424 ) 

209 ( 366 ) 

17 

16 

460 

447 

82 ( 365 1 
76' ( .  338 ) 

190 ( 845 

131 ( 583 ) 

0.946 

2.5 

A2 

10 

33 

Order No. 27946 
('latoj11er Nnnle 
Project Name Fluor 
Location Hamilton, OH 
'Modified 
GSE-4.10-007 Rev - - 07/00 

Fluor Fernald Geomernbrane Supply 

lR7l2003 OOOG82 



Roll Test Data Report 
Linina Teclnolopv, Inc Roll No. 102103202 

ROLL DEhTIFIIc4 TION RESIN IlvFORMA TION 
@ Roll Number 102103202 Lot Nuntber a221454 

K306 

- 5 3 6 9  Product Name HDT080AS03 Type 
Production Date 1/27/2003 Supplier Phillips 

Length s (+I- I %) 390 feet GSE RESIN TEST DATA 

Width m0minnl) 23.0 feet 

179 meters 

7.0 meters Density, g/cc 
ProuerQ Test Mefliod Results 

ASTMD I505 0.937 

Sheet Area 8,970 sq.feet Melt iirder, g/lO nihi. ASTMD I238 (190L2.16) 0.08 
833 sq. meters 

Weight 4,268 pounds 
1,936 kilograms 

T a t  Tat Custonter Minimuni Test Results 
Metli od Frequency Eiiglisli Metric English Meiric Physicat Proper@ 

Thickness, mil (mm) ASTM D 5994 
Average every roll 80 ( 2.0 ) 83 ( 2.1 1 
Minimum every roll 78 ( 2.0 ) ao ( 2.0 1 

Yield Strength, ppi (N/cm) - TD every roll 168 ( 294 220 ( 385 
Tensile Properties: ASTM D638,Type IV / D6693 

- M  D every roll 768 ( 294 ) 231 ( 404 ) 

Break Strength, ppi (Nlcm) - TD 

- M D  

120 ( 210 ) 237 ( 415 ) every roll 

every roll 120 ( 210 ) 273 ( 477 ) 

Yield Elongation, % - TD gauge length = 1.3" every roll 12 16 * - M D  (33 m m) every roll 12 16 

Break Elongation, % - TD 

- M D  

Tear.Resistance, Ib. (N) 
- TO 

- M D  

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glcc 

Carbon Black Content. % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

gauge length = 2.0' every io11 100 

(51 mm) every roll' 100 

477 

520 

ASTM D 1004 
every roll 56 ( 249 ) 86 ( 383 1 
every roll 56 ( 249 ) a3 ( 369 1 

ASTM 0 4033 

FTMS lOlc12065 

ASTM D 1505 

every roll 

every 5th 

every 4th 

105 ( 467 ) 130 ( 579 ) 

0.940 0.946 

ASTM D 1603' 
every 4th 2.0 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every 5th 

every 4th 

every 2nd 

A2 

10 

7 

2.5 

A2 

10 

33 

Order No. 27946 
CusfoIiier Ntinie 
Project Name Fluor Fernald 
Location Hamilton, OH 

*Modified 
GSE-4.10-007 Rev - - 07100 

Fluor Fernald Geomembrane Supply 

1/27/2003 



Roll Test Data Report 
Liitinp Techolo,ov. hic Roll No. IO2103203 

ROLL IZIENTIFICATION RESIN RVFORMX TION 
8221454 

53 68 0 Roll Number 1021 03203 Lor Number 
Product Name HDT080AS03 TYPE K306 
Production Date 1/27/2003 Suanlier Phillips 

~~ ~- 

Length =: (u- I %) 390 feet GSE RESIN TEST DATA 

Width (?vomkd 23.0 feet 
7.0 meters Density, g/cc ASTM D 1505 0.937 

Sheet Area 8.970 sq. feet Melt inda-, g/10 nrht. ASTMD 1238 (190/2.I6) 0.08 

119 meters 
Proper& Test Method Results 

833 sq. meters 

Weight 4,268 pounds 
1,936 kilograms 

Test Test Customer Minimum Test Resulis 
Method Frequency English Metric English Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

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

- M D  

Break Strength, ppi (Nlcm) - TD 

- M D  

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 

everyroll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 . ( 2.0 ) 

78 ( 2.0 ) 

ASTM D638,Type IV I D6693 
168 ( 294 ) 

168 ( 294 - )  

120 ( 210 ) 

120 ( 210 ) 

12 . 
12 

100 

100 ’ 

237 ( 415 ) 

231 ( .  404 ) 

242 ( 424 ) 

269 ( 470 ) 

17 

16 

458 

498 

gauge length = 1.3” 

(33 mm) 
gauge length = 2.0” 

(51 rnm) 
ASTM D lo04 

Yield Elongation, % - TD 

- M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, fb. (N) 
- TD 

- M D  

Puncture Resistance, lb. (N) 

56 ( 249 ) 

56 ( 249 ) 

92 ( 409 1 
77 ( 343 1 

ASTM D 4833 
120 ( 534 ) 194 ( 863 ) 

Puncture Resistance, Ib. (N) FTMS 101 CEO65 

ASTM D 1505 

ASTM D 1603’ 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

105 ( 467 ) 140 ( . 623 ) 

Density, g/cc 
0.940 0.946 

Carbon Bladc Content. % 

Carbon Black Dispersion 

2.0 2.6 

A2 A2 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

10 10 

7 33 

0 Order No. 27946 
Cuslofner NQnle 
Project Name Fluor Femald 
Location Hamilton. OH 
’Modified 
GSE4.10-007 Rev - - 07/00 

Fluor Femald Geomembrane Supply 

1/28/2003 
080604 



Roll Test Data Report 
LinLip Teclinoiom Inc Roll No. 102103204 

ROLL IDENT..FICA TION RESIN INFORMA TION 
@ RON Number 102103204 Lot Number 8221454 

53 49 Product Name HDT080AS03 Type K306 

Production Date 1/27/2003 Supplier Phillips 

Leng fii =: (+I- I %) 390 feet GSE RESIN TEST DATA 
119 meters 

23.0 feet 
7.0 meters 

Prouerty 
Density, g/cc 

Test Metli od Resuits 
ASTMD IS05 0.937 

Sheet Area 8.970 sq. feet Melt indeu, g/lO min. ASTMD I238 (190L2.16) 0.08 

Weight 4,278 pounds 

833 sq.meters 

1,941 kilograms 

Physical Property Tat  Tesi Custonter Miirinlum Test Results 
Method Frequency English Metric English Metric 

Thickness. mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength. ppi (N/un) - TD 

- M D  

Break Strength. ppi (Nlcm) - TD 

- M D  

'field Elongation, % - TD 

- M D  

Break Elongation. % - TD 

- M D  

Tear Resistance, Ib. (N) 
- TD 

- M D  

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density. gicc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 -Cat;! 

Average (mils) - Side A 

ASTM D 5994 
every roll 80 ( 2.0 ) 

every roll ' 78 ( 2.0 ) 

ASTM D638,Type N I D6693 

gauge length = 1.3" 

(33 mm) 

gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS iOiC/2065 

ASTM D 1 3 5  

ASTM D 1603' 

ASTM D 3015 

ASTh4 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 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 . ( 467 ) 

0.940 

2.0 

A2 

10 

7 

84 ( 

79 ( 

238 ( 

237 ( 

241 ( 

262 ( 

15 

16 

450 

497 

89 ( 

83 ( 

2.1 ) 

2.0 ) 

417 ) 

414 ) 

422 ) 

459 ) 

'396 ) 

369 ) 

192 ( 854 ) 

140 ( 623 ) 

0.946 

2.6 

A2 

10 

31 

Order No. 27946 

Cmtotner n'anle 
Project Name Fluor Femald 
Location Hamiltoy, OH 
'Modified 
GSE-4.10-007 Rev - - 07/00 

Fluor Fernald Geomembrane supply 

000685 



Roll Test Data Report 
Lining Teclmolooev. Inc Roll No. 102103205 

ROLL IDENlTFIG4 TION RESIN INFORM4 TION 
Roll Number 102103205 Lot Number 8221454 

Product Name HDT080AS03 TYW K306 

Production Date Supplier Phillips 

Length z (+L I %) 390 feet GSE RESUV TEST DATA 

width (Nominal) 23.0 feet 

Sheet Area 

- - 5 3  69' 

119 meters 

7.0 meters Density, g/cc ASTM D 1505 0.937 
Prone+ Test Metii od Results 

Mdt index, g/lO min. ASTMD J238 (19OL2.16) 0.08 

WeigJit 

8,970 sq. feet 

4,274 pounds 
1,939 kilograms 

833 sq.meters 

Test Test Customer Murirnum Test Resulls 
Method Freque~iq Engkdi Mefric EnglM Metric Physical Property 

Thickness, mil (rnm) 
Average 

Minimum 

Tensile Properties: 
Yield Sbength. ppi (Nlcrn) - TO 

- M D  

Break Strength, ppi (NIun) - TD 

- M D  

Yield Elongation. % - TD 0 - M D  
- 

Break Elongation. % - TD 

- M D  

Tear Resistance, Ib. (N) 
- TO 

- M D  

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glcc 

Carbon ~ ~ a c k  Content. % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type IV I D6693 

gauge length = 1.3" 

(33 m m) 

gauge length = 2.W 

(51 mrn) 

ASTM D 1004 

ASTM D 4833 

FTMSlOIW065 , 

ASTM 0 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 ) 

78 ( 2.0 ) 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 1 

0.940 

2.0 

A2 

10 

7 

84 ( 2.1 

79 ( 2.0 

222 ( 388 

228 ' (  400 

253 ( 443 

250 ( 438 

17 

15 

538 

477 

81 ( 360 

72 ( 320 

196 ( 872 

140 . ( 623 

0.946 

2.6 

A2 

10 

31 

OrderNo. 27946 

Cmtoiner Nanie 
Project Name Fluor FemaM 

Location Hamilton. OH ~ P O O ~ ~ G  1 I2812003 
*Modified 
GSE-4.10-007 Rev - - 07/00 

Fluor Femald Geomernbrane Supply 



Roll Test Data Report 
Lirrina Teclmolow. Inc Roll No. 102103206 

ROLL IDENTIFICATION RESIN AVFORMA TION 
@ Roll Number 1021 03206 Lot Number 8221454 

Product Name H~TO~CJASO~ Type K306 

Production Date W!8L3l03 Supp Iier Phillips 

Lengtli E (+I- I %) 390 feet GSE RESIN TEST DATA 

HWh ~onii t iat)  23.0 feet 
7.0 meters Density, g/cc ASZUD IS05 0.937 

Sheet Area 8,970 sq. feet Melt index, g/10 nib. ASTMD 1238 (19OR.I6) 0.08 

119 meters 
Prouertv Taf Method Rau&s 

833 sq. meters 

Weight 4.278 pounds 
1,941 kilograms 

~~ ~ 

Test Tat  Custonter Mininiuni Test Results 
Method Frequency English Metric Eng&h Metric Pli-vsical Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (Nim) - TD 

- M D  

Break Strength, ppi (N/m) - TD 

- M D  

Yield Elongation, % - TD 

- M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
, -TD 

- M D  

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glcc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 -Cat;! 

Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type IV I D6693 

gauge length = 1.3" 

(33 m rn) 

gauge length = 2.0" 

(51 mrn) 

ASTM D 1004 

ASTM D 4833 

FTMS 101 CY2065 

ASTM D 1505 

ASTM D 1603' 

ASTM 0 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 ) 04 ( 2.1 1 
78 ( 2.0 ) 78 ( 2.0 1 

168 ( 294 1 

120 ( 210 ) 

120 ( 210 ) 

168 ( 294 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

228 ( 399 ) 

227 ( 397 ) 

244 ( 426 ) 

256 ( 448 ) 

16 

16 

541 
482 

83 ( 369 1 
78 ( 347 1 

120 ( 534 ) 201 ( 894 ) 

\ 

105 ( 467 ) 133 ( 592 ) 

0.940 0.948 

2.0 2.7 

A2 A2 

10 10 

7 30 

Order KO. 27946 

Cuslomer Nanle 
Project Name Fluor Femald 
Location Hamilton, OH 

'Modified 
GSE-4.10-007 Rev - - 07/00 

Fluor Fernald Geomembrane SUPP~Y 

000607 1/28/2003 



Roll Test Data Report 
Lininp Tecltnolom, Znc Roll No. 102103207 

390 feet 
119 meters 

23.0 feet 
7.0 meters 

Sileet Area 8,970 sq. feet 
833 sq.meters 

Lot Number 
. .  

Type 

8221454 

K306 . 53 68 
Supprier . . Phillips 

GSE RESIN TEST DATA 
~ 

ProDerfv Tar Method ResuCrs 
Detu@, g/cc ASTM D I505 0.937 

Melt index, g/lO mirt ASTMD I238 (190/2..16) 0.08 

Weight 4,278 pounds 
1,941 kilograms 

Test Test Cusfomer Minimum Test R~SKLYS 
Method Frequency English Metric EngLish Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength. ppi (Nlcm) - TD 

- M D  

Break Strength, ppi (N/m) - TD 

- M  D 
Yield Elongation, % - TD 

- M D  

Break Elongation, % -?D 

- M D  
Tear Resistance, Ib. (N) 

.- TD 
- M D  

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 D638,Type IVI D6693 

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 roll 

every roll 

everyroll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

227 ( 397 ) 

228 ( 399 ) 

198 ( 346 ) 

252 . ( 441 ) 

16 . 

' 16 

349. 

491 

( 365 1 
( 383 1 

180 ( 801 j 

82 

86 

133 ( 592 1 

0.948 

2.7 

A2 

10 

30 

Order No. 27946 
Cusfof1rer Nanze 

Locaiiorz Hamilton, OH 
'Modified 
CQEA I ~ n n 7  RPV - - o m 0  

Fluor Femald Geomembrane Supply 

Project Name Fluor Femald @Q@@-j8 
112812003 



Roll Test Data Report 
Liiiiiw Teclinolopy. Inc Roll No. 102103208 

Lof Number 
Type 
Supplier Phillips 

GSE RESW TESTDATA Lengfh qw-  1%) 390 feet 
119 meters ~~ 

ProDerhr Test Metli od Results 
Density, g/cc ASTM D 1505 0.937 

Meli i i ida,  g/lO niiit ASTMD 1238 (190/2..16) 0.08 

width (Nomha9 . 23.0 feet 
7.0 meters 

SlieetArea . 8,970 sq. feet 
833 sq.meten 

.. Weight 4,266 pounds 
1,935 kilograms 

~~- 

Test Test Customer Mitiinturn Test Results 
Method Frequency English Metric Eiiglkh Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (N/an) - TD 

- M D  

Break Slrength, ppi (N/cm) - TD 

- h4.D 

ASTM D 5994 
80 ( 2.0 ) 

78 ( 2.0 ) 

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 

83 ( 2.1 

78 ( 2.0 

ASTM D638,Type IV/ D6693 
168 ( 294 ) 223 ( 390 

224 ( 392 

249 ( 435 

264 ( 461 

15 

17 

490 

539 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 1 
12 

12 

100 

100 

gauge length = 1.3' 

(33 mm) 

gauge length = 2.0" 

(51 mm) 

ASTM D I004 

Yield Elongation, % - TD 

- M D  

Break Elongation. % -TO 

- M D  

Tear Resistance, Ib. (N) 
- TD 

- M D  

Puncture Resistance, Ib. (N) 

56 ( 249 ) 

56 ( 249 ) 

78 ( 347 
73 ( 325 

ASTM D 4833 
120 ( 534 ) 

Puncture Resistance, Ib. (N) FTMS lOlc12065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

105 ( 467 ) 133 ( 592 

Density, glcc 
0.940 0.948 

Carbon Black Content, % 
2.0 2.7 

Carbon Black Dispersion 
A2 A2 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

10 10 

7 30 

Order No. 27946 
Cusrollter Nunle 

Location Hamilton, OH 

'Modified 
ccc A 4nnn7 wptr - - n7mn 

Fluor Fernald Geomembrane S~pply 
Project Name Fluor Femald OOOG09 

1/28/2003 



Roll Test Data Report 
Linirie Tecltnolom. Inc Roll No. 102 I03209 

Length =: (+/- I %) 390 feet 
119 meters 

cyidll, (Nominal) 23.0 feet 
7.0 meters 

Siieef Area 8.970 sq.feet 

Weiglt 4,262 pounds 

833 sq. meten 

1,933 kilograms 

RE!?RVlNFORWi TION 

Lot Nurnber 

Type 

8221454 

K306 

Supprier Phillips 

GSE RLSlN TEST DA TA 
~~ ~~ ~~~ 

Pronen'v Test Method Results 
Density, g/cc ASTM D IS05 0.937 

Melt index, g/lO mui. ASTM D 1238 (190/2.J6) 0.08 

T a t  T a t  Custonter Miniriiurii T a t  Results 
Method Frequency Engl&lt Metric Enghlt Mefric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

ASTM D 5994 

Tensile Properties: ASTM D638,Type N I D6693 
Yield Strength, ppi (Nlan)  - TD 

- M D  

Break Strength, ppi (Nlcm) - TD 

- M D  

Yield Elongation, % - TD 

- M D  

gauge length = 1.3" 

(33 mm) 
Break Elongation, % - TD gauge length = 2.0" 

-MD (51 mm) 

Tear Resistance, Ib. (N) ASTM D 1004 
- TD 

-MD 

Puncture Resistance, lb. (N) ASTM D 4833 

Puncture Resistance, Ib. (N) FrMs 101c/2065 

Density, glcc 

Carbon.Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispekion 
views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM D 1505 

ASTM D 1603' 

ASTM D 301 5 

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 ) 

78 ( 2.0 ) 

768 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 ' 

12 

100 . 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

223 ( 390 ) 

248 ( 435 ) 

237 ( 414 ) 

15 

16 

508 

463 

83 ( 369 1 
76 ( 338 1 

188.  ( 837 ) 

133 ( 592 ) 

0.948 

2.7 

A2 

10 

30 

Order No. 27946 

. Ciislo111er Natile Fluor Femald Geomembrane Supply 

Project Name Fluor Femald CBOGG10 
1/28/2003 Locafion Hamilton. OH 

'Modified 
GSE-4.10-007 Rev - - 07/00 



Roll Test Daia Report 
Lininp Technolopv, Inc Roll No. 1021 032 IO 

La1gtf1 =(+A I%) 390 feet 
119 meters 

Mdth (Noniinai) 23.0 . feet 
7.0 meters 

Sheet Area 8,970 sq. feet 
833 sq.meters 

weight 

RESIN IlVFORiI44 TION 
Lot Number a z 1 4 s  

Type K306 
Supplier Phillips 

GSE RESIN TEST DATA 

ProDertv Test Method Results 
Densify, g/cc ASTMD I505 0.937 

Melt index, g/IO inin. ASTM D 1238 (190/2.I6) 0.08 

4,262 pounds 
1,933 kilograms 

Test Test Customer Mininuim Tesi Resuits 
Method Frequeiicy Englislt Metric Englislt Metric Physical Property 

Thickness, mil (rTJm) 

Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (Nkm) - TD 

- M D  

Break Strength, ppi (Nlm) - TD 

-M D 
Yield Elongation, % - TD 0 - M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
- TO 

- M D  

Pundure Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, g/cc 

Carbon Black Content % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type IV I D6693 

gauge  length = 1.3" 

(33 rnrn) 

gauge  length = 2.0" 

(51 mrn) 

ASTM D 1004 

ASTM D 4833 

FTMS 1OlCL2065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 301 5 

ASTM D 5596 

GFU 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 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 (. 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

120 ( 534 1 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

237 ( 415 ) 

235 ( 412 ) 

219 ( 383 ) 

270 ( 473 ) 

15 

17 

383 

448 

( 369 ) 

( 360 1 
83 

81 

193 ( 859 ) 

136 ( 605 1 

0.947 

2.4 

A1 

10 

29 

Order No. 27946 

Cmtolner Nanie 
Prajea Name Fluor Femald 

Location Hamilton, OH 1128/2003 
'Modified 
~ C C  A 4nnn7 RPV - - n?inn 

Fluor Femald Geomernbrane Supply 



Roll Test Data Report 
Linina Technolo-9. Inc Roll No. 1021032II 

Production Date 1/28/2003 Supplier Phillips 

Length =(+I- 1%) 390 feet GSE RESIN TEST DATA 

Width (Nomind 23.0 feet 

119 meters 
ProDert)! Test Method Results 

7.0 meters Density, g/cc ASTMD IS05 0.937 

Sheet Area 8,970 . sq. feet 
833 sq. meters 

Melt indeu, g/10 nzin. ASTMD 1238 (190L2.16) 0.08 

Weigltt 4,268 pounds 
1,936 kilograms 

Physical Property Test Test Customer Minirnurn Test Resula 
Method Frequency Englisli Metric English Metric 

Thickness, mil (mm) 
Average 

Minimum 

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

- M D  

Break Strength, ppi (Nlcm) - TD 

- M D  

ASTM D 5994 
every roll 

every roll 

80 ( 2.0 ) 

78 ( 2.0 ) 

ASTM D638,Type IV I D6693 
every roll 

every roil 

every roll 

every roil 

every roll 

every roll 

every roll 

every roll 

168 ,( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( ' 210  ) 

12 

12 

100 

l o o  

239 ( 418 ) 

235 ( 412 ) 

254 ( 445 ) 

282 ( 493 ) 

15 

16 

513 

522 

gauge length = 1.3" 

(33 m m) 
gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

Yield ElongaCon, % - TD 

- M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib.,(N) 
- TD 

-MD 

Puncture Resistance, Ib. (N) 

56 ( 249 ) 

56 ( 249 ) 

90 '( 401 ) 

82 ( 365 1 

190 ( 845 ) 

136 ( 605 ) 

0.947 

' 2.4 

A1 

10 

29 

every roll 

every roll 

ASTM D 4833 

FTMS 101C/2065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

.ASTM D 5596 

GRI GM 12 

120 ( 534 ) every roll 

every 5th 
Puncture Resistance, Ib. (N) 

105 ( 467 ) 

Density, glcc 
every 4th 0.940 

Carbon Black Content, % 
every 4th 2.0 

Carbon Black Dispersion 
every 5th A2 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

every 4th 

every 2nd 

I O  

7 

Order No. 27946 

Customer Name 
project / V m e  Fluor Femald 
Location Hamilton. OH 

'Modified 
GSE-4.10-007 Rev - - 07/00 

Fluor Femald Geomembrane Supply 

1 RW003 
080612 



Roll Test Data Report 
Liniitz Teciiiiolopli. Inc Roll No. 102103212 

ROLL LDEIVTIFICATION RESIN INFORM4 TION 
Roll Nuniber 102103212 Lot Number 8221454 

- -5366, a Product Name HDT080AS03 'Type K306 

Production Date 1I2812003 Suppliet Phillips 

LeJtgU.1 q+/- 1 %) 390 feet GSE RESUV TEST DATA 
119 meters 

ProDertv Width (Nomina4 23.0 feet 
7.0 meters Density, g/cc 

. Tar Method Results 
ASTM D 1505 0.937 

Sheet Area 8.970 sq. feet Melt hide\; g/lO niut. ASTMD 1238 (1904.16) 0.08 
833 sq. meters 

TVeigii t . 4,266 pounds 
1,935 ki!ograms 

Physical Properg T a t  Test Customer Minimum T a t  Results 
Method Frequency Ennrisll Metric E t ~ ~ l i ~ h  Metric 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Prope~es: 
Yield Strength, ppi (Nlcm) - TD 

- M D  

Break Strength. ppi (Nlan) - TD 

- M D  

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 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type IV I D6693 

gauge length = 1.3" 

(33 mm) 

gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS 101 C12065 

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 

every4th 

every 4th 

every 5th 

every 4 th 

every 2nd 

80 ( 2.0 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

f2  

12 

100 

100 

56 ( 249 ) 

56 . ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

84 ( 2.1 1 
79 ( 2.0 1 

226 ( '396 ) 

226 ( 396 ) 

265 ( 464 ) 

260 ( 455 ) 

16 

17 . 

531 

520 

10 

29 

Order No. 27946 

Cusfolner Nanre 
Project Name Fluor Femald 

'Modified 
GSE-4.10-007 Rev - - 07/00 

Fluor Femald Geomembrane S~pply 

1 I2812003 Location Hamilton, OH 000613 



Roll Test Data Report 
Linin? TeclitioLo,6v. Inc Roll No. 1021032I3 

ROLL IDENTIFXCA TION RET17vIIVFORMA TION 0 Roll Number 102103213 Lor Number 8221454 

Product Name HDT080ASQ3 Type K306 5 3  69 
Produciion Date 1 ~ ~ 0 0 3  Supplier Phillips 

Length z (+I- I %) 390 feet GSE REWN TEST DATA 

Width wontin@ 23.0 feet 

119 meters 
Prooerfv Test Merliod Results 

7.0 meters Density, g/cc ASTM D 1505 0.937 

Sheet Area 8.970 sq. feet Melt index, g/IO min. ASTMD 1238 (190/2.16) 0.08 
833 sqmeters 

Weight 4,266 pounds 
1,935 kilograms 

Physical Proper@ Test . Tesi Customer Muiirnunr Test Results 
Method Freuuencv Endish kfeiric Enalisli Metric 

Thickness, mil (rnrn) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (Nlan) - TD 

- M D  

Break Strength, ppi (Nlun)  - TD 

- M D  
.Yield Elongation, % - TD 

- M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
-TD 

- M D  

Puncture Resistance. lb. (N)' 

Puncture Resistance, Ib. (N) 

Densib, glcc 

Carbon Black Content, 46 

Carbon Bladc Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type N I D6693 

gauge length = 1.3" 

(33 mm) 
gauge length = 2.0. 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS 101 CEO65 

.ASTM 0 1505 

ASTM D 1603' 

ASTM D 301 5 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

qvery 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 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

~ 100 

56' (, 249 ) 

5 6 .  ( 249 ) 

120 ' ( 534 ) 

105 . ( 467 ). 

0.940 

2.0 

A2 

10 

7 

239 ( 419 ) . 
228 ( 399 ) 

252 ( 440 ) 

256 ( 448 ) 

16 

' 17 

493 

558 

186. ( 828 ) 

136 . ( 605 ) 

0.947 

2.4 

Af 

10 

29 

Order No. 27946 

CusloI1ler Nanre Fluor Femald Geomembrane Supply 

0 
1/28/2003 

Project Name Fluor Femald O O O G 1 4  
. Location Hamilton. OH 

'Modified 
--c 2 aAm..-. "_._ n-.mn 



RoiI Test Data Report 
Lirtinp Techitolopli. Iiic. Roll No. IO2103214 

ROLL LDEh"T.IFIC4TION RESIIvI1vFORu4 TION a R o t l N u d e r  102103214 Lot Number 8221454 

Product Name HDT080AS03 Type K306 ' ~ 5 3 6 9  
Production Date 1/28t2003 Supplier Phillips * 

Length s (+A I %) 390 feet GSE RESIN TEST DATA 
119 meters 

Width (jlvomina9 23.0 feet 
7.0 meters 

Prouertv 
DQi lS iq ,  g/cc 

Test Metti od - Rau& 
ASTM D'IS05 0.937 

Sheet Area 8.970 sq. feet Melt h d a ,  g/lO ni in  ASThfD 1238 (190/2..16) 0.08 
833 sq. meters 

Ufeiglit 4,270 pounds 
1,937 kilograms 

Test TeSt Customer Mitiimiuin Tat  Results 
Method Frequency EnghYt Metric Engrish Metric Physical Property 

Thickness, mil (rnm) 
Average 

Minimum . 

Tensile Properties: 
Yield Strength, ppi (N/cm) - TD 

- M D  

Break Strength, ppi (Nlcm) - TD 

- M D  

Yield Elongation, % - TD a '  - M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
- TD 

- M D  

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, g/cc 

Carbon Black Content % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Mews in Cat1 - Cat2 

AsperiQ Height 
Average (miis) - Side A 

ASTM D 5994 

ASTM D638,Type IV I D6693 

gauge length = 1.3' 

(33 mm) 
gauge length = 2.0' 

(51 mrn) 

ASTM D 1004 

ASTM D 4833 

FTMS 101(=12065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GFU 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 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( ,210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

227 ( 397 ) 

234 ( 409 ) 

254 ( 444 ) 

223 ( 391 ) 

16 

17 

509 . 

519 

78 ( 347 1 
78 ( 347 1 

152 ( 676 ) 

0.942 

2.6 

A1 

10 

33 

Order No. 27946 

C ~ ~ ~ o ) ? 2 ~  Nanle 
Project Nume nuor Femald 

Location Hamilton, OH 0010G25 1/28/2003 
'Modified 
GSE-4.10-007 Rev - - 07/00 

Fluor Fernald Geomembrane Supply 



. Roll Tesi Data 'Report 
Roll No. I02103215 

ROLL IDENTIFIG4 TION W I N  INFORMA TION . 

@ Roll Number 102103245 Lot Number 8221454 

Product Name HDT080AS03 Type K306 5 3  69 
Prodriction Dale 1L%QOO3 Supplier Phillips 

Length =(+A 1%) 390 feet GSE RESIN TEST DATA 

Width (Nomind) 23.0 feet Pronerty Test Method Results 
119 meters 

7.0 meters Detis fry, g/cc ASTM D 1505 0.937 

SI1 eei Area 8,970 sq. feet Melt h d a ,  g/lO min. ASRKD 1238 (190/2..16) 0.08 
833 sq.meters 

Weight 4,264 pounds 
1,934 kilograms 

Physical Properq Test Test Customer Mininuint Test Resub 
Method Frequency EnglLsii Metric English Metric 

Thickness. mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (N/cm) - TD 

- M D  

Break Strength, ppi (N/cm) - TD 

. - M D  

Yield Elongation, % - TD 

- M D  

Break Elongabon. % - TD 

- M D  

Tear Resistance, Ib. (N) 
- TD 

- M D  

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 

ASTM D638,Type IV / D6693 

gauge length = 1.3" 

(33 mm) 
gauge length = 2.0" 

(51 mm) 
ASTM D 1004 

ASTM D 4833 

FTMS 101 CY2065 

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 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

a4 ( 2.1 

79 ( 2.0 

236 ( 412 

233 ( 408 

236 ( 413 

242 ( 423 

17 

17 

440 

517 

87 ( 387 

79 ( 352 

191 ( 850 

152 ( 676 

0.942 

2.6 

A I  

10 

33 

Order No. 27946 

CListotizer Nanle 

Location Hamilton, OH 

'Modified 
GSE4.10-007 Rev - - 07/00 

Fluor Femald Geomembrane Supply 

Project Name Fluor Femald O G 0 6 1 6  



Roll Test Dnta Report 
Roll No. 102103216 Liritip Teclinolom, Inc 

ROLL LDENTIFIc4TION RESIN INFORMA TION e Roll Number 1 021 032 16 Lot Number a z 1 4 ~  

Product Name HDT080*03 TYPE K306 

Production Date 1Q812003 Supplier Phillips 

Length q+/- 1%) 390 feet GSE RESLN TEST DATA 
119 meters 

Width mominat) 23.0 feet 
7.0 meters Dens&, g/cc ASTM D IS05 0.937 

Sheet Area 8,970 sq. feet Melt index, g/10 min. ASTMD 1238 (190D.16) 0.08 

Weight 4,306 pounds 

ProDerfv Test Method Results 

833 sq. meters 

1,953 kilograms 

T a t  Test Customer Muiinurm Test Results 
Mefhod Frequency Eitglkli Metric English Metric Pliysical Property 

Thickness, mil (mrn) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (Nlm) - TD 

- M  D 

Break Strength, ppi (Nlcm) - TD 

- M D  

Yield Elongation, % - TD 

- M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
- TD 

- M D  
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 D638,Type IV I D6693 

gauge length = 1.3' 

(33 mrn) 

(51 mrn) 

gauge length = 2.0" 

ASTM D 1004 

ASTM D 4833 

FTMS lOlCl2065 

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 ) 

78 ( 2.0 ) 

168 . ( 294 ) 

168 ( 294 1 
120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

82 ( 2.1 1 
79 ( 2.0 ) 

240 ( 419 ) 

236 ( 413 ) 

269 ( 472 ) 

257 ( 450 ) 

16 

17 

536 

506 

204 ( 908 ) 

152 ( 676 1 

0.942 

2.6 

A1 

10 

34 

Order No. 27946 

C ~ s ~ o ~ ~ ~ e r  Nunre 
Project Name Fluor Femald 
Location Hamilton. OH 

'Modified 
GSE-4.10-007 Rev - - 07/00 

Fluor Femald Geornembrane Supply 

1 I2912003 
OOOG17 



Roll Test Data Report 
Roll No. lOa03217 Linitis? Teclinotow, Inc 

ROLL IDENTIFICATION RESIN INFORM4 TION e Roll Number 102703217 Lot Number 8221454 

5 3  69 Product Nailre HDT080AS03 Type K306 

Production Date 1/28LXlo3 Suppiier Phillips 

Lengfli z (+/ I %) 390 feet GSE RESIN TEST DATA 

Width vonlinoo 23.0 feet 

119 meters 
ProDertv Test Method Results 

7.0 meters Density, g/cc ASTM D 1505 0.937 

Sli eel Area 8,970 sq. feet MeIf index, g/10 niin ASTMD I238 (19OE.Z6) 0.08 
833 sq.meters 

Weight 4,258 pourids 
1,931 kilograms 

Physical Properg T a t  Tesf Customer Miniiliuin Test Results 
Mefhod Frequency Engtkli Meiric English Metric 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (N/cm) - TD 

. .  
- M D  

Break Strength, ppi (N/cm) - TO 

- M D  
Yield Elongation, % - TD a - M D  

Break Elongation, % - TO 

- M D  
Tear Resistance, Ib. (N) 

- TO 

- M D  

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 D638,Type IV I D6693 

gauge length = 1.3" 

(33 m m) 

gauge length = 2.0" 

(51 mm)  
ASTM D 1004 

ASTM D 4833 

FIMS 101C/2065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM 0 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 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( ' 210 ) 

1 2  

12 

100 

100 

56 ( 249 ) 

56 ( 249' ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

232 ( 405 ) 

219 ( 384 ) 

244 ( 428 ) 

254 ( 445 ) 

15 

17 

501 

471 

78 ( 347 1 
83 ( 369 1 

193 ( 859 ) 

133 ( 592 ) 

0.942 

2.6 

A2 

10 

34 

Order No. 27946 
CuJronrer Najne 

Lacation Hamilton. OH 

'Modified 
GSE4.10-007 Rev - - 07100 

Fluor Fernald Geomembrane Supply 

Project Name Fluor Femald oooGas 



Roil Test Data Report 
Linina Teclirolopv. Inc Rot1 No. 102103218 

ROLL ID EhTIFIIcQ TIOff RESLNlNFOM TIOff 
8221454 

5 3  69 @ Rolf Number 102103218 Lot ffuntber 
Product Name HDT080AS03 Type K306 

Production Date 1LW2003 supprier Phillips 

Length z pi- I 390 feet GSE RESIN TEST DATA 

WZfJl (jy4minao 23.0 feet Pronertv Test Method Results 
119 meters 

7.0 meters Density, g/cc ASTM D I505 0.937 

Sheet Area 8,970 sq. feet Melt index, g/10 nun. ASTM D I238 (190/2..16) 0.08 
833 sq.meters 

Weight 4,290 pounds 
1,946 kilograms 

~ 

Test Results Test Test Customer Minimum Physical Property Method Frequengl English Metric English Metric 
Thickness, mil (mm) 

Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (N/an).- TD 

- M D  

Break Strength. ppi (Nlcrn) - TD 

- M  D 
Yield Elongation, % - TD 

- M D  

Break Elongation, % - TD. 

- M D  

Tear Resistance, Ib. (N) 
-TD 

- M D  

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glcc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type IV I D6693 

gauge length = 1.3" 

(33 rn m) 

gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS 101 C/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 roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 . ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

82 ( 2.1 

79 ( 2.0 

228 ( 398 

220 ( 386 

250 ( 438 

265 ( 464 

16 

15 

53 1 

525 

78 ( 347 

76 .(  338 

184 ( 819 ) 

133 ( 592 ) 

0.945 

2.6 

A2 

10 

32 

Order No. 27946 

Cusloii1er ffanle 
Project Nume Fluor Femald 

'Modified 
GSE-4.10-007 Rev-- 07/00 

Fluor Femald Geomernbrane Supply 

Location Hamilton, OH 000619 



Roil Test Data Report 
L h ! m  Technolo-9. Inc Roll No. 202203~20 

Lot Number 

Type 

8221454 

K306 . .  53 69 
Supplier Phillips 

GSE RESIN TEST DA TA 
~ 

Lengrh s(+/- 1%) 390 feet 
119 meters 

Width (Nonlind 23.0 feet 
7.0 meters 

Sheet Area 8.970 sq. feet 
833 sq.meters 

- 

ProDertv Test MetJiod Results 
Densify, g/cc ASTM D 1505 0.937 

Melt index, g/lO niin. ASTM D 1238 (I  90L2.16) 0.08 

Weight 4,312 pounds 
1.956 kilograms 

~ ~~ - 

Test T a t  Customer Minimum Test Results 
MetJiod Frequency Engl&h Metric English Metric 

Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

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

- M D  

Break Strength, ppi (Nlcm) - TD 

- M O  

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 ) 

78 ( 2.0 ) 

ASTM D638,Type IV I D6693 
168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( .  210 ) 

12 

12 

100 

100 

219 ( 384 ) 

206 ( 361 ) 

234 ( 410 ) 

264 ( 463 ) 

16 

17 

450 

562 

76 ( 338 1 
77 ( 343 1 

gauge length = 1.3’ 

(33 mm) 

gauge length = 2.0” 

(51 mm) 

ASTM D 1004 

Yield Elongation, % - TD 

- M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
- TD 

- M D  

Puncture Resistance, Ib. (N) 

56 ( 249 ) 

56 ’ ( 249 ) 

ASTM D 4833 

FTMS 101c12065 

178 ( 792 1 
Puncture Resistance, Ib. (N) 

133 . ( 592 ) 105 ( 467 ) 

Density, glcc ASTM D 1505 

ASTM D 1603’ 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

0.940 0.945 

Carbon Black Content, % 
2.0 2.6 

Carbon Black Dispersion 
A2 A2 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

10 10 

7 32 

Order No. 27946 

Cusrotizer ffanle 
Project Name Fluor F e m ~  

Location Hamilton, OH 0006Z:8 1/29/2003 
‘Modified 

Fluor Femald Geomembrane Supply 

C C E - A  3 U n 7  Do\,- - n7fnn 



Roll Test Data Report 
Luiiw TecJinoJopv, Inc Roll No. 102103221 

ROLL DENTIFIG4TION RESIN INFORM4 TION 0 Roll Number 102103221 Lot Number 8221454 

Product Nmne HDT080AS03 TYW K306 5 3  69 
Production Date 1/29/2003 Supplier Phillips 

Length q+/- I%) 390 feet GSE RESIN TEST DA TA 

Widh wonrind) 23.0 feet 

119 meters 
Prouertv Tesr Method Results 

7.0 meters Density, g/cc ASTMD 1505 0.937 

Sheet Area 8,970 sq. feet Me& indeu, g/lO nrin. ASTMD I238 (190L2.16) 0.08 
833 sq.meters 

Weight 4.274 pounds 
1,939 kilograms 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English Metric 

Physical Properg 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (N/cm) - TD 

- M D  

Break Strength, ppi (N/cm) - TD 

- M D  

Yield Elongation, %- - TD 
' 0 - M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
- TD 

- M D  

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 

gauge length = 1.3" 

(33 mm) 
gauge length = 2.0' 

(51 mm) 

ASTM D 1004 

, ASTMD4833 

FTMS 101C12065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 301 5 

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 ) 

78 ( 2.0 ) 

168 ( , 294 ) 

168 ( 294 ) 

120 , ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( .  249 ) 

56 . ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2 .o 

A2 

10 

7 

217 ( 380 ) 

219 ( 383 ) 

237 ( 414 ) 

256 ( 447 ) 

17 

17 

512 

568 

77 ( 343 1 
71 . ( 316 ) 

185 ( 823 ) 

133 ( 592 ) 

0.945 

2.6. 

A2 

10 

29 

Order No. 27946 

Project Name FJUW Femald 
Location Hamilton, OH 

'Modified 

Custoiller Nunie Fluor Fernald Geomembrane Supply 000621 

1/29/2003 

GSE-4.10-007 Rev - - 07/00 



Tesf Data Report Roll 
Liniw Teclinolopv. Inc. Roll No. 102103222 

~~ ~ 

ROLL DENTIFIG4 TION R E S I N N F O W  TION 

Lot Number 

Type 
Suonlier 

K306 

Phillips Production Date 1/29/2003 .. 
Length =(+I- 1%) 390 feet GSE RESIN TESTDATA 

Prooertv Test Metli od WidtJ1 ( ~ o m i n a 9  23.0 feet 

119 meters 
Resul. 

7.0 meters Density, g/cc ASTMD IS05 0.937 

Sheet Area 8,970 sq. feet Melt index, g/lO niin ASTMD 1238 (I9012.16) . 0.08 
833 sq. meters 

Weight 4,272 pounds 
1,938 kilograms 

Tat T a t  Customer Mininurm Test RauUF 
Method Frequency EngIisli Metric Englislr Meirk Physical Property 

Thickness. mil (mm) 
Average 

Minimum 

Yield Strength, ppi ( N l m )  - TD 
Tensile Properb'es: 

- M D  

Break Strength. ppi (Nun) - TD 

- M D  

ASTM D 5994' 

ASTM D638,Type IV I D6693 

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 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

219 ( 383 ) 

212 ( .  371 ) . 

194 ( 339 ) 

278 ( 486 ) 

17 

17 

414 

590 

gauge length = 1.3' 
(33 rn m) 

gauge length = 2.0" 

. (51 rnm) 

ASTM D 1004 

Yield Elongation, % - TD 

- M D  

Break Eiongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
- T D .  

- M D  

Puncture Resistance, Ib. (N) 

56 ( 249 ) 

56 ( 249 ) 

ASTM D 4833 

FTMS 101c12065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 301 5 

120 ( 534 ) 174 . ( 774 

Puncture Resistance, Ib. (N) 
105 ( 467 137 ( 610 ) 

Density. g/cc 
0.940 0.944 

Carbon Black Content, % 
2.0 2.6 

Carbon Black Dispersion 
A2 A2 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5596 

GRI GM 12 

10 

7 

10 

29 

T-P 
1/29/2003 

Order No. 27946 

C1&otller ]Vwjle 

Project h'ame Fluor Fernald 
Location Hamilton, OH 
'Modified 
GSE-4.10-007 Rev - - 07/00 

Fluor Fernald Geomembrane Supply 

000622 



Roll Test Data Report 
Liniiia Teclinolom, Inc Roll No. 102103223 

ROLL IDENTIFICY TION RESIN I N F O W  TION 
@ Roll Number 102103223 Lot Nuntber a z 1 4 s  

Product Name HDT080AS03 TVpe K306 5 3  69  
Production Date fI29/2003 Supplier Phillips 

Length =(+I- I %) 390 feet GSE RESllV TEST DA TA 
119 meters 

Width (Nomina0 23.0 feet ProuerQ Test Mdhod ReSUlts 
7.0 meters Density, g/cc ASTM D I505 0.937 

Sheet Area 8,970 sq. feet Mek index, g/lO niia ASTMD 1238 (190L2.16) 0.08 
833 sq. meten 

Weight 4,256 pounds 
1,931 kilograms 

T a t  T a t  Custonier Muiintum T a t  Resub 
Method Frequency Eitglisli Metric English Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

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

- M D  
Break Strength. ppi ( N l c m )  - TD 

- M D  

Yield Elongation, % - TD 

- M D  

Break Elongation, % - TD 

- M D  

Tear Resistance. Ib. (N) 
- TD 

- M D  

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glcc 

Carbon Black Content. % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type IV I 06693 

gauge length = 1.3” 

(33 m m) 
gauge length = 20’ 

(51 mm) 

ASTM D lo04 

ASTM D 4 8 3 3  

FTMS 101C/2065 

ASTM D 1505 

ASTM D 1603’ 

ASTM D 301 5 

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 ) 

78 ( 2.0 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( ,210 ) 

I68 ( 294 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 1 

105, ( 467 ) 

0.940 

2.0 

A2 

10 

7 

227 ( 397 ) 

232 ( 405 ) 

242 ( 424 ) 

274 ( 479 ) 

16 

18 

453 

535 

74 ( 329 ) 

72 ( 320 1 

183 ( 814 

137 ( 610 ) 

0.944 

2.6 

A2 

10 

34 

Order No. 27946 
Cftstomer Nmle 
Project Name Fluor Femald 
Location Hamilton, OH 

’Modified 
GSE4.10-007 Rev- - 07/00 

Fluor Femald Geomembrane Supply 

000623 1 I2912003 



Roll Test Data Report 
Link? Tecliriolomi, Inc Roll No. 102103224 

ROLL LDENTIFICQTION RESIIVI7VFORIUTION 

5 3  69 @ Roll Number 102103224 Lot Nuniber 8221454 

K306 Product Name HDT080AS03 Type 
Production Date 1/29/2003 Supp Iier Phillips 

Lerigtlt z (+I- I %) 390 feet CSE RESZ'V TESTDATA 

W?dtJl pominOr) 23.0 feet 

119 meters 
Prooertv Tesf Method Results 

7.0 meters Density, g/cc ASTMD 1505 0.937 

Slt eel Area 8,970 sq. feet Melt ittder, g/lO ntin. ASTMD 1238 (190/2..16) 0.08 
833 sq.meters 

Weight 4,302 pounds 
1,951 kilograms 

Tesf Test Customer Miniinurn Test Results 
Method Frequency English Metric Engllislr Metric Physical Properg 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (N/cm) - TD 

- M D  

Break Strength. ppi (N/cm) - TD 

- M D  

Yield Elongation, % - TD 0 - M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
- TO 

- M D  

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density. gkc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion ' 

Views in Cat1 - Cat2 
Asperity Height 

Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type IV I D6693 

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 roll 

every roll 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

231 ( 404 ) 

223 ( 391 ) 

247 ( 432 ) 

247 ( 432 ) 

15 

17 

476 

427 

( 365 1 
( 365 

82 

82 

193 ( 859 ) 

137 ( 610 ) 

0.944 

2.6 

A2 

10 

34 

Order No. 27946 

Project Nhnze Fluor Femald 
Location Hamilton, OH 
'Modified 
GSE-4.10-007 Rev- - 07/00 

Customer Nan1e Fluor Femald Geomembrane Supply 006624 
T.P 

1/29/2003 



Roll Test Data Report 
Linirri? Technolopv. Inc Roll No. 102103225 

ROLL IDENTIFICA T'ON RESIN INFORMA TION 
@ Roll Number 102103225 Lot N u d e r  8221454 

Product Name HDT080AS03 Type K306 

Producfiom Date 1129f2003 Supplier Phillips 

Leitgtli 156) 390 feet GSE RESm TEST DATA 

Mdth (~vom*tta~) 23.0 feet ProDertv Test Metti od R e s u k  
119 meters 

7.0 meters Density, g/cc ASTM D 1505 0.937 

Sheet Area 8.970 sq. feet Melt bider, g/lO n i h  ASTM D I238 (190B. Id) 0.08 
833 sq. meters 

Weight 4.306 pounds 
1,953 kilograms 

~ ~~ 

Test . Test Customer Minimum T a t  Results 
Method Frequency English Metric English Metric 

Pliysicnl Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properb'es: 
Yield Strength. ppi (N/cm) - TD 

- M D  

Break Strength. ppl (Wcm) - TD 

- M  D 

ASTM D 5994 

ASTM D638,Type N I D6693 

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 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( . 210. ) 

120. ( 210 ) 

12 

12 

100 

100 

,240 ( 421 ) 

236 ( 413 ) 

243 ( 425 ) 

287 ( 501 ) 

16 

17 

429. 

478 

gauge length = 1.3" 

(3 mm) 

gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

Yield Elongation, % - TD 

- M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
- TD 

- M D  

Puncture Resistance, lb. (N) 

56 ( '249 ) 

56 ( 249 ) 

a4 ( 374 1 
86 ( 383 1 

ASTM D 4833 
120 ( 534 ) 196 ( 872 ) 

Puncture Resistance. Ib. (N) FTMS 101crZ065 
105 ( 467 ) 137 ( 610 ) 

Density, g/cc ASTM D 1505 
0.944 0.940 

Carbon Black Content % ASTM D 1603' 
2.0 2.6 

Carbon Black Dispersion ASTM D 3015 
A2 A2 

Carbon Black Disperrion 
Views in Cat1 - Cat2 

Asperity Height 
. 

Average (mils) - Side A 

ASTM D 5596 
10 10 

GRI GM 12 
7 33 

Order No. 27946 

Cmfolner Aranie 

Location Hamilton, OH 

'Modified 
GSE-4.10-007 Rev - - 07/00 

Fluor Femald Geomembrane Supply 
Project Name Fluor Femald 000625, 

1 /29/2003 



Roll Test Dafa Report 
Liirina Teclinolo,av, Inc 

. .  

RON No. 102103226 

ROLL IDEATIFICA TION RESLWIiYFORiK4 TION 
8221454 

- - 5 3  69. @ Roll Number lo2103226 Lor Number 
Product Name HDT080AS03 Type K306 

Production Date 1~9f2003 Supplier Phillips 

Length z (+I- I 3s) 390 feet GSE RESllV TEST DA TA 
119 meters 

Pronerfv J+?cilh VonlinM 23.0 feet 
7.0 meters Densiry, g/cc 

Tesf Method Resulfs 
ASTM D IS05 0.937 

Sliee: Area 8,970 sq.feet Melt index, g/lO min. AS71MD 1238 (190Li.16) 0.08 
833 sq. meters 

Weight 4,266 pounds 
1,935 kilograms 

~~ -~ ~ ~ ~- ~ 

Test Test Custonier Minirnuni Test Results 
Method Frequency EiigliS: Metric English Metric Physical Property 

midmess. mil (mm) 
Average 

Minimum 

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

- M D  

Break Strength. ppi (Nlcm) - TO 

- M D  

Yield Elongation, % - TD a - M D  

Break Elongation. % - TD 

- M D  

Tear Resistance, Ib. (N) 
- TD 

- M D  

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 D638,Type IV I D6693 

gauge length = 1.3" 

(33 m m) 
gauge length = 2.0" 

(51 mm) 

. ASTM D 1004 

ASTM D 4833 

FTMS 10lCR065 

ASTM D 1505 

ASTM 0 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 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ' )  

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

84 ( 2.1 

78 ( 2.0 

225 ( 394 

220 ( 385 

205 ( 358 

247 ( 432 

14 

17 

264 

519 

84 ( 374 

82 ( ' 3 6 5  

185 ( 823 

132 ( 587 

0.945 

2.6 

A2 

10 

33 

Order No. 27946 

Cusfoi1zer h'anze 
Project Name Fluor Femald 
Location Hamilton. OH 

'Modified 

Fluor Femald Geomembrane Supply 

1R9ROO3 

t-er A 4 n  nn7 D-.. nilno 



Roll Test Data Report 
Liniit,o TeclinoIo,ov, Inc. Roll No. 102103227 

ROLL IDENTIFICATION RESIN INFORM4 TION 
@ Roll Number 102103227 .Lot Number 8221454 

Product Name HDT080AS03 Type K306 53 69. 
Production Date ff29/2003 Supprier Phillips 

Length s (W- I %) 390 feet GSE RESIN TEST DATA 

Width (Nominal) 23.0 feet 

119 meters 
Prouertv Test Method Results 

7.0 meters Densiiy, g/cc ASTM D I505 0.937 

Sli eet Area 8.970 sq. feet Melt index, g/lO min ASTMD 1238 (19OD.16) 0.08 
833 sq. meters 

Weight 4.268 . pounds 
1,936 . kilograms 

Physical Property Tesi Test Customer Miti linum T a t  Results 
Meth ad Frequeiicy EnnliSli Metric Ennlisli Metric 

Thickness, mil (mm) 
Average 

Minimum 

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

- M D  
Break Strength, ppi (Wcm) - TD 

- M D  

Yield Elongation, % - TD 

- M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
- TD 

- M D  

Puncture Resistance. Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glcc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 

ASTM 0638,Type N I 06693 

gauge length = 1 .3- 

(33 m m) 

gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS 1OlCnO65 

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 ) 

78 ( 2.0 ) 

168 ( 294 . )  

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( ,249 ) 

56 - ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

234 ( 410 ) 

229 ( '401 ) 

257 ( 450 ) 

269 ( 470 ) 

16 

17 

481 

501 

84 ( 374 1 
84 ( 374 1 

192 ( 854 ) 

132 ( 587 ) 

0.945 .: 

2.6 

A2 

10 

27 



Roll Test Data Repost 
Linin? Technolow, Iiic 

ROLL IDENTIFICQ TION RETIN IffF0R.M TION 
a221454 

- - 5 3 6 9  0 Roll Number 102103228 Lot A’unlber 
Produc: Name HDT080AS03 TYPe K306 

Production Date 1~912003 Supplier Phillips 

Lengtli q+/- 1%) 390 feet GSE RESIN TESTDATA 

Width (Nominal) 23.0 feet ProL?erQ Test MetJiod R a u k  
119 meters 

7.0 meters Density, g/cc ASTMD I505 0.937 

Sheet Area 8,970 sq. feet 

4,256 pounds 
1.931 kilograms 

833 sq. meters 
MeCr index, g/lO niiit. ASTMD 1238 (19OD. 16) 0.08 

Weight 

Ta t  Test Customer Muiiinum Test R & U ~  Pliysical Property Method Frequency English Metric Eiiglhh Metric 
Thickness, mil (mm) . . 

Average 

Minimum 

Yield Strength, ppi (N lcm)  - TD 
Tensile Properties: 

- M D  

Break Strength, ppi (N/cm) - TD 

- M D  

ASTM D 5994 

ASTM D638.Type IV I D6693 

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 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 . ( 210 ) 

12 

12 

100 

100 

242 ( 423 ) 

226 ( 396 ) 

227 ( 396 ) 

273 ( 478 

16 

17 

379 

516 

gauge length = 1.3” 

(33 mm) 

gauge length = 2.0” 

(51 mm) 

ASTM D 1004 

Yield Elongation, % - TD 

- M D  

Break Elongation, % - TD 

- M D  

Tear Resistance. Ib. (N) 
- TD 

- M D  

Puncture Resistance, lb. (N) 

56 ( 249 ) 

56 ( 249 ) 

86 ’ ( 383 ) 

82 ( 365 1 
ASTM D 4833 

120 ( 534 ) 191 ( 850 ) 

Puncture Resistance, Ib. (N) F T M S  101 W 0 6 5  
705 ( 467 ) 132 ( 587 ) 

Density, glcc ASTM D 1505 
0.940 0.945 

Carbon Black Content, % ASTM D 160y 
2.0 2.6 ’ 

Carbon Black Dispersion ASTM D 3015 
A2 A2 

ASTM D 5596 Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

10 10 

27 
GRI GM 12 

7 

Order No. 27946 

Custolner Nanle 
Project n’ame Fluor Fernald 
Location Hamilton, OH 

‘Modified 

Fluor Femald Geomembrane Supply 

lt2912003 

CSF-A * MG!7 RPV - - 071nn 



Roll Test Data Report 
Liribtp Teclimolopv. Inc. Roll No. I021 03229 

ROLL IDENTIFICA TION 

Lettgth z (+I- 1 %) 390 feet 
119 meters 

mdth (1vomin09 23.0 feet 
7.0 meters 

Sheet Area 8,970 sq. feet 

Weight 4,258 pounds 

833 sq. meters 

1,931 kilograms 

Lot Nuntber 8221454 

TYP K306 

Supplier Phillips 

GSE RESIN TEST DATA 

Prooertv Test Method Results 
Density, g/cc ASTM D 1505 0.937 

Melt inder, g/lO min. ASTMD 1238 (19OL2.16) 0.08 

' T p t  . Test Customer Minimum Test R a u k  
Method Frequency English Metric EngI&h Metric 

Pltysicar Property 

Thickness. mil (mm) 
Average . 

Minimum 

Tensile Properties: 
Yield Strength, ppi (N/cm) -TO 

- M D  

Break Strength. ppi (Nlcm) - TD 

- M D  

ASTM D 5994 

ASTM D638,Type N I D6693 

Yield Elongation, % - TD 0 - M D  
Break Elongation, % - TD 

- M D  

Tear Resistance, Ib: (N) 
- TD 

- M D  

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density. glcc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

gauge length = 1.3' 

(33 mm) 
gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS 1OlC12065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 301 5 

ASTM 0 5596 

GRI GM 12 

every roll 

every roll 

every roll 

every roil 

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 ) 

78 ( 2.0 ) 

84 ( 2.1 ) 

79 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 .) 

120 ( 210 ) 

12 

12 

100 

100 

233 ( 408 ) 

227 ( 397 ) 

249 ( 435 ) 

255 ( 447 ) 

16 

17 

475 

516 

56 ( 249 ) 

56 ( 249 ) 

87 ( 387 1 
84 . ( 374 ) 

120 ( 534 ) 192 ( 854 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

151 ( 672 ) 

0.945 

2.6 

A1 

10 

35 



Roll Test Data Reporf 
Linin? Teclrnolo?v. Inc Roll No. IO21 03230 

ROLL IDENTIFICATION R.?Z!WVlNFORM TION 
Roll Nuniber 102103230 Lot Number 8221454 

Product Nante HDT080AS03 Type K306 - -- 5 3 6 9  
Production Date 1f2912003 Supptier Phillips 

Length z (H- I %) 390 feet GSE RESIN TEST DATA 

Width poniind) 23.0 feet 

119 meters 
Proper& Test Method Resulis 

7.0 meters Dais@, g/cc ASTM D 1505 0.937 

Sheet Area 

Weiglit 

8.970 sq. feet 
833 sq. meters 

Meit indtx, g/lO niin. ASTMD 1238 (1900.16) 0.08 

4,250 pounds 
1,928 kilograms 

Test T a t  Customer Mininzuni Test R a u h  
Metli od Frequency EiigINi Metric English Metric Physical Property 

Thickness, mil (mrn) 
Average 

Minimum 

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

- M D  

Break Strength, ppi ( N l c m )  - TD 

- M D  

Yield Elongation, % - TD 

- M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
- TD 

- M D  

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, g/cc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 -Cat? 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type IV I D6693 

gauge length = 1.3' 

(33 m rn) 

gauge length = 2.0" 

(51 mrn) 

ASTM D 1004 

ASTM D 4833 

FTMS lOlCf2065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 301 5 

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 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

84 ( 2.1 ) '  

79 ( 2.0 1 

237 ( 415 ) 

228 ( 400 ) 

246 ( 430 ) 

241 ( 421 ) 

16 

17 

469 

385 

82 ( 365 1 
82 . ( 365 ) 

196 ( 872 

151 . ( 672 ) 

0.945 

2.6 

' A I  

10 

35 

Order No. 27946 

Project Name Fluor F ~ ~ a l d  
Location Hamilton, OH 
*Modified 
GSE-4.10-007 Rev - - 07/00 

Custonzer Nanle Fluor Femald Geornembrane Supply 0 0 0 ~ 3 8  



Roll Test Data Report 
Liniite Teclinoloav. Inc Roll No. 102103231 

ROLL LDEA’TIEICA TION RES17vLWFORN4 TION 

RON Number 102103231 Lor Number 8221454 

5 3  69 Product Name HDT080AS03 Type K306 

Producrion Date 1/29/2003 Supp Iier Phillips 

Lengih q c / .  1%) 390 feet GSE RESIN TEST DATA 

Width ( ~ a m i n a ~  23.0 feet ProDerQ Test MeUiod Results 
119 meters 

7.0 meters Density, g/cc ASTM D 1505 0.937 

Sheet Area 8.970 sq. feet MeIt index, g/lO min. ASTMD 1238 (190/2S6) 0.08 
833 sq.meters 

Weight 4,262 pounds 
1.933 ’ kilograms 

Test Test Customer Mininiuni Test Results 
Mdli od Frequwicy AigIisIi Metric EngIisli Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

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

- M D  

Break Strength, ppi (Nlcrn) -TO 
’- M D 

Yield Elongalion. % - TD 

- M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
. -TD 

- M D  

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 5994 

ASTM D638,Type IV ID6693 

gauge length = 1.3’ 

(33 m m) 
gauge length = 2.0- 

. (51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS 101(=12065 

ASTM D 1 3 5  

ASTM D 1603’ 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every roll 

every rpll 

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 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

720 ( 210 ) 

120 ( 210 ) 

12 . 

12 

100 

100 

56 ( . 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

84 ( 2.1 ) 

79 ( 2.0 ) 

234 ( 410 ) 

233 ( 408 ) 

188 ( 330 ) 

186 ( 325 ) 

16 

16 

540 

496 

84 ( 374 1 
84 ( . 374 ) 

196 ( 872 ) 

151 ( 672 ) 

0.945 

2.6 

A I  

10 

27 



Roll Test Data Report 
Liiiti? techno ion^. iitc. Roll No. 10,7103234 

ROLL LDEIVTIFICATION REsIhr INFORMA TION 
8221454 

K306 53 69. @ Roll Number 102103234 Lot Number 

Produci Name HDT080AS03 Type 
Produciion Date 1/29LXKJ3 Supplier Phillips 

Lengfh S(+L 1%) 390 feet GSE RESIN TEST DATA 

WitiiJt ( ~ o n l i n a ~  23.0 feet 
7.0 meters Density, g/cc ASTM D 1505 0.937 

Sheet Area 8,970 sq. feet Melt index, g/lO niiit ASTMD 1238 (I90D.16) 0.08 

Weight 4.290 pounds 

119 meters 
ProDertv Test MetJiod Results 

833 sq-meters 

1,946 kilograms 

Tat  RauLtr Test Test Cusfoner hlinirnrmi 
MetJtod Frequency EngiisJi Metric English Metric Physical Propeq 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (N/cm) - TD 

- M D  

Break Strength, ppi (Nlcm) - TD 

- M D  

Yield Elongation, X - TD 

- M D  

Break Elongation, % - TD 

- M D  

Tear Resistance. Ib. (N) 
- TD 

- M D  
Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Densify, dcc 

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 RI I D6693 

gauge length = 1.3" 

(33 m rn) 
gauge length = 2.W 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

F M S  10 1 WOE5 

ASTM D 1505 

ASTM 0 1603' 

ASTM D 301 5 

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 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

83 ( 2.1 ). 

79 ( 2.0 

231 ( 404 

233 ' ( 407 

230 ( 403 

283 . ( 496 

15 

16 

456 

543 

a5 ( 378 

78 ( 347 

,197 ( 877 

141 ( 627 

0.945 

2.5 

A I  

lo I 

27 

Order No. 27946 
Cuslonier Akl71e 
Project hrcrnze Fluor Femald 
Location Hamilton. OH 
'Modified 

000632 Fluor Femald Geomembrane Supply 

1/30/2003 

-- .- - 



Ro I[ Test Data Reporf 
Linin? Technoloav. IIZC Roll No. 1021 03235 

ROLL IDEIVTIFICA TION 

Roll Number 1021 03235 

390 feet 
119 meters 

width (Nominal) 23.0 feet 
7.0 meters 

Sheet Area 8,970 sq. feet 

Weight 4,250 pounds 

833 sq.meten 

1,928 kilograms 

- 
RESIN INFORMA TION 

Lot Number 8221454 

Type K306 53 kga 
Supplier Phillips 

GSE RESIN TEST DATA 

ProDerQ Test Method Results 
Deiisity, g/cc ASTMD 1505 0.937 

Melt inda ,  g/lO nlin ASTMD 1238 (190/2..16) 0.08 

Test Ta t  Customer Mii~iinxtni T a t  Results 
Metli od Frequeiicy English Metric English Metrlc Pliysical Propee 

Thickness. mil (mm) 
Average 

Minimum 

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

- M D  

Break Strength, ppi (&n) - TD 

- M D  

Yidd Elongation. % - TD 

- M D  

Break Elongation, % - TD 

- M D  
Tear Resistance. Ib: (N )  

- TD 

- M D  

Puncture Resistance, 16. (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 0638,Type N I D6693 

gauge length = 1.3" 

(3 mm) 

gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

m s  101cno65 

ASTM D 1505 

ASTM D 1603' 

ASTM D 301 5 

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 

168 ' ( 294 ) 

168'  ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

. i 2  . 
12 

100 

' 100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

82 ( 2.1 ) 

79 ( 2.0 ) 

228 ( 399 ) 

236 ( 412 ) 

259 ( 453 ) 

273 ( 478 ) 

17 

17 

498 

494 

82 . ( 365 ) 

78 ( 347 1 

140 ( 623 1 

0.944 

2.5 

A I  

10 

24 

. OrderNo. 27946 

Cutotiler ]VanZe 
Project Name Fluor Femald 
Location Hamilton. OH 

'Modified 

Fluor Femald Geomembrane supply 

1130/2003 



Roil Test Data Report 
Linitw Teclinolo,ov. Itic 

390 feet 
119 meters 

Width (Nomina[) 23.0 feet 
7.0 meters 

Sheet Area 8.970 sq. feet 

Weiglif 4,280 pounds 

833 sq. meters 

1,941 kilograms 

RESIN AVFORnz4 TION 
LotNumber . 8221454 

TYPE 
Supplier 

GSE RESIN TEST DATA 

K306 

Phillips 
5 3  69. 

~ 

ProDertp Test Mezliod Rl?Sults 

Me11 index, g/lO min. ASTMD 1238 (1900.16) 0.08 

Density, g/cc ASTMD 1505 0.937 

Test Ta t  Customer Minimum Test Results 
Method Frequency English Metric English Metric Physical Property 

Thickness, mil (rnm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (N/cm) - TD 

- M D  

Break Strength, ppi (N/cm) - TD 

- M D  

Yield Elongation, % - TD 

- M D  

Break Elongation, % - TD 

- M D  

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

- M D  
Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, g/cc 

Carbon Black Content. % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type N I D6693 

gauge length = 1 .? 
W m m )  

gauge length = 2.0' 
(51 mrn) 

ASTM D 1004 

ASTM D 4833 

FTMS lOlC/2065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 301 5 

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 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

225 ( 394 ) 

230 ( 403 ) 

248 ( .  434 ) 

289 ( 506 ) 

15 

16 

477 

565 

( 352 1 
( 365 1 

192 ( 854 1 

79 

82 

140 ( 623 1 

0.944 

2.5 

A1 

10 

24 

Order No. 27946 

Project Name Fluor FemaM 
Location Hamilton. OH 1/30/2003 
'Modified 

Cmlotner Nanle Fluor Femald Geomembrane Supply GO0634 
e 

..- -1 . - __- - 



Roll Test Data Report 
Linim Teciinolo,ov, Inc Roll No. 102103237 

ROLL ID ENTIFICA TION RESIN INFORMA TION 
8221454 

5 3  69%. 
@ RoliNumber 102103237 Lot Number 

Product Nnme tDKI80AS03 TYW K306 

Production Date 1 /30/2003 Supplier Phillips 

Length q+/- 1%) 390 feet GSE RESIN TEST DA TA 

width (Nomina[) 23.0 feet 

119 meters 
Prooertv Test Meiiiod RWd?S 

7.0 meters Density, g/cc ASTMD I505 0.937 

Sheet Area 8,970 sq. feet Mek index, g/lO nzh. ASTMD 1238 (190/2..16) 0.08 
833 sq. meters 

Weight 4,290 pounds 
1,946 kilograms 

. ,Tat Test Customer Minimum Test Results 
Method Frequericy English Metric English Metric Physical Proper0 

Thickness, mil (rnm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (N/cm) - TO 

- M D  

Break Strength, ppi (N/crn) - TO 

- M D  

Yield Elongation, % - TD 

- M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, lb. (N)  
- TD 

- M D  

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, g/cc 

Carbon Black Content. % 

Carbon Bladc DisperGon 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type NI D6693 

gauge length = 1.3" 

(3 m m) 
gauge length = 2.0" 

(51 mm) 

ASTMD 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 

everyroll . 

every roil 

every roll 

every roll 

every rolt 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 , ( 2.0 ) 

78 , ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

228 ( 399 ) 

236 ( 413 ) 

233 ( 408 ) 

263 ( 460 ) 

16 

16 

516, 

531 

89 ( 396 1 
84 ( 374 1 

194 ( 863 ) 

140 ( 623 ) 

0.944 

2.5 

A1 

10 

28 

Order No. 27946 

Cuslonler Nanle 
Project Name Fluor Fernald 
Location Hamilton, OH 

'Modified 

Fluor Fernald Geornembrane Supply 

1/30/2003 

per a 4nnn-r 0- .  n71nn 



Roil Test Data Reporf 
Linin? Teclinolom. Inc Roll No. 102103238 

ROLL IDEIVTIFIICQ TION RESIN RVFORMA TION 
Roll Number 102103238 Lot Number a m 4 5 4  

TYW K306 5 3  69- Product Name HDT080AS03 

Production Date 1/30L3303 Suoolier Phillips 
~~ ~ 

Length =:(+I- I %) 390 feet GSE RESIN TEST DA TA 

Width (Nomind) 23.0 feet ProoerO Tes! Method Resuh 
119 meters 

7.0 meters Density, g/cc ASTM D 150s 0.937 

Slieei Area 8.970 sq. feet Melt index, gI .0  ntin. ASTMD 1238 (190R.16) 0.08 

Weight 4.300 pounds 

833 sq. meters 

1,950 kilograms 

TU! Test. Customer Minintiim Test Result3 
Method Frequency English Metric English hfetric Pliysicul Property 

Thidtness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength. ppi (N/cm) - TD 

- M D  

Break Strength, ppi (N/cm) - TD 

- M D  

Yield Elongation, % - TD a - M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, lb. (N) 
- TD 

- M D  

Puncture Resistance. Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glee 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
.Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type N ID6693 

gauge length = 1.3” 

(33mm) 

gauge length = 2.0. 

(51 m m )  
ASTM D 1004 

ASTM D 4833 

FTMS 101U2065 

ASTM D 1505 

ASTM D 1603’ 

ASTM D 301 5 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every roll 

every roll 
every roll 

every roll 

every roll 

every roll 

every toll 

every roU 

every roll 
every toll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80’ ( 2.0 ) 

78 ( 2.0 ) 

168 ( 294 ) 

120 ‘ ( 210 ) 

120 ( 210 ) 

168 ( 294 ) 

12 

12 

100 

100 

56 ( .  249 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

232 ( 406. ) 

235 ( 411 ) 

244 ( 427 ) 

268 ( 469 ) 

17 

16 

446 

514 

88 . ( 392. ) 

76 ( 338 1 

140 ( 623 

0.944 

2.5 

A1 

10 

28 



Roll Test Data Report 
Liltins? Teclrnokwv. Inc Roll No. IO2103239 

ROLL lDEIVTIFIG4 TION 0 RoUNuniber 102103239 

RESIN INFORM2 TION 

Lot Number 
Type 
Supplier 

8221454 : 
K306 ' . 

Phillips 

5 3  69% 

390 . feet 
119 meters 

Width (Nomind) 23.0 feet 
7.0 meters 

Sheet Area 8,970 sq. feet 
833 sq. meters 

Weight 4,272 pounds . .  
1.938 kilograms 

~- 

GSE RES17V TZST DATA 

Prouerty Test Method Result3 
Density, g/cc ASTM D I505 0.937 

MeLt indexl g/IO r r t f i .  ASTMD I238 (19OR.16) 0.08 

~~ 

Test T a t  Customer Minimum Test Resuk 
Method Frequency English Metric English Metric Physical Propem 

Thickness. mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength. ppi (Nkm) - TD 

- M D  

Break Strength, ppi (N lcm)  - TD 

- M D  

Yield Elongation, % - TD 0 - M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
- TD 

- M D  

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 D638,Type IV I D6693 

gauge length = 1.3" 

(33 m m) 

gauge length = 2.0" 

'. . (51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS 101c12065 

' ASTMD1505 

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 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 . )  

12 

12 

I00 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 ) .  

0.940 

2.0 

A2 

10 

7 

82 ( 2.1 ) 

78 ( 2.0 1 

243 ( 426 ) 

240 ( 419 ) 

262 ( 458 ) 

233 ( 408 ) 

17 

17 

543 

394 

86 ( 383 1 
83 ( 369 1 

191 ( 850 ) 

155 ( 690 ) 

0.945 

2.7 

A2 

10 

26 

Order IVo. 27946 

Cmtonzer NQnZe 
Project Name Fluor Femald 
Locntion Hamilton, OH 

*Modified 

Fluor Femald Geornembrane Supply 



Roll Test Dnta Report 
Liniti,o Teclmolop;?. Inc Roll No. 102103240 

ROLL IDENTIFICQTION RESINUVF0R.M TION 0 Roll Number 102103240 Lot Number 8221454 

Product Name HDT080ASQ3 Type K306 53 69 
Production Date 1/30noi33 Supplier Phillips 

Length s (+I- I %) 390 feet GSE RESIN TEST RATA 

Width ( ~ ~ m i t ~ ~ g  23.0 feet 

119 meters 
Prouertv Test Method Results 

7.0 meters Dens&, g/cc ASTM D 1505 0.937 

Sh eel A rea 8.970 sq.feet Melt index, g/10 ntiii. ASTMD I238 (190/2.16) . 0.08 
833 sq.meten 

Weight 4,260 pounds 
1,932 kilograms 

TeSt Tat  Customer Minimum Test Results 
Metli ad Frequency EngM Metric EngcLFh Metric Physical Property 

Thickness, mil (mm) . . 

Average 

Minimum 

Tensile Propei%es: 
Yield Strength, ppi (N/cm) - TD 

- M D  

Break Strength. ppi (N/cm) - TD 

- M D  

Yield Elongation, % - TD 
- M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
- TD 

- M D  

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 D638.Type IV I D6693 

gauge length = 1.3" 

(33 m m) 

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 roll 

every roll 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 , ( 210 ) 

120 ( 210 ) 

. 1'2 . 

100 

100 

12 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 . ( 467 ) 

0.940 

2.0 

A2 

10 

7 

237 ( 415 ) 

236 ( 413 ) 

243 ( 425 ) 

236 ( 412 ) 

16 

17 

498 

481 

198 ( 881 ) 

155 ( 690 ) 

0.945 

2.7 

A2 

I O  

26 

- -  
Order No. 27946 

CUtotlter Nmle 
Project Name Fluor Femald 
Location Hamilton. OH 
'Modified 

Fluor Femald Geomembrane Supply 

1/30/2003 

- 



Roll Test Data Report 
Linbip Tecltnolom Inc Roil No. 102103251 

ROLL IDENTIFICATION RESIN INFORMA TION @ Roll Number 102103251 Lot Nuriiber 8221460 

K306 Product Name HDT080AS03 Type 
Prodtiction Date 113412003 Supplier Phillips 

Length =(+L 1%) 390 feet GSE RESIN TEST DATA 

Mdth /~onl inoo 23.0 feet 

119 meters 
ProDertv Test Method Results 

7.0 meters Densify, g/cc ASTMD I505 0.937 

Sheet Area 8,970 sq. feet MeLt index, g/IO mibi. ASTMD 1238 (290/2..16) 0.10 
833 sq. meters 

Weight . 4,252 pounds 
1,929 kilograms 

T a t  Tat Customer Minimtinr Tesi Results 
Method Frequency En,Olislr Mefric EnglirJi Metric Physical Property 

Thickness, mil (mm) 
Average 

Mini rn u m 

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

- M D  

Break Strength, ppi (N/cm) - TD 

- M D  

Yield Elongation. X - TD 

- M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
- TD 

- M D  

Puncture Resistance, Ib. (N) 

Puncture ,Resistance, Ib.'(N) 

Density. g/cc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM 0 5994 

ASTM D638.Type IV ID6693 

gauge length = 1.3" 

(33 m m) 

gauge length = 2.0" 
(51 mm) 

ASTM D 1004 

ASTM D 4833 

Ff MS 101 (22065 

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 roll 

every roll 

every 5th 

every 4th 

every 4u1 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ' ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

5 6 .  ( 249 ' )  

120 ( 534 1 

105. ( 467 ) 

0.940 

2.0 

A2 

I O  

7 

229 ( 401 ) 

218 ( 382 ) 

208 ( 364 ) 

283 ( 496 ) 

15 

17 

396 

538 

78 ( 347 

78 ( 347 1 

194 ( 863 

146 ( 650 

0.940 

2.7 

A2 

10 

30 

Order No. 27946 

Custotiler Narlle 
Project Name Fluor Femald 

Locatioll' Hamilton, OH 1/31/2003 
'Modified 

OQOG39 Fluor Fernald Geomembrane Supply 



Roil Test Data Report 
Liniiiz TecknoZopv. Iiic Roll No. 102103252 

ROLL IDENTIFICQTION 0 Roll Number 102103252 

Product Name HDT080AS03 

Production Date 1/31/2003 

390 feet 
119 meters 

Width wontin@ 23.0 feet 
7.0 meters 

Sheet Area 8.970 sq.feet 
833 sq. meters 

Weight 4,262 pounds 
1,933 kilograms 

Lot Number 8221460 

Type K306 53  69. 
Supplier Phillips 

GSE RESIN TEST DA TA 

Prooerty Test Method Rem& 
Density, g/cc ASTM D 1505 0.937 

Melt index, g/IO niin. ASTMD I238 (190/2.16) 0.1 0 

Test Test Custonter Mirrimunt Test R a u h  
Method Frequency English Metric Engiisii Metric Physical Prop- 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (N/cm) - TO 

- M D  

Break Strength, ppi (N/cm) - TD 

- M D  

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 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type N 1 D6693 

gauge length = 1.3" 

(33 mm) 

gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS 101Ct2005 

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 roli 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120. ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

10 

7 

225 ( 394 ) 

240 ( 421 ) 

226 ( 396 ) 

263 ( 461 ) 

14 

16 

533' 

484 

78 ( 347 1 
74 ( 329 1 

186 ( 828 ) 

146 ( 650 ) 

0.940 

2.7 

A2 

10 

35 



Roll Test Data Report 
Linin? Teclinolopo. Inc Roil No. 102103253 

ROLL IDENTIFIG4 TION RESYNINFORM TION 
Roll Number lo2103253 . LotNuniber 8221460 

Product Name f-D~O80AS03 Type K306 

Production Date 1l3112003 Supplier Phillips 

Lengili z (+I- I %) 390 feet GSE R U I N  TESTDATA 

W d f i  (Nominal) 23.0 feet 

5 3  69. 
119 meters 

Proueriv Test Met11 od Results 
7.0 meters Density, g/cc ASTM D IS05 0.937 

Sheet Area 8.970 sq. feet Meli indtx, g/lO nrin. ASTMD 1238 (190L2.16) 0.1 0 
833 sq.meters 

Wright 4.254 . pounds 
1,930 kilograms 

Physical Property Test Test. Customer Minimum Test ResulLF 
Method Frequency English Metric Engrisll Metric 

Thickness, mil (mm) . ASTMD5994 ’ 

Average 

Minimum 

Tensile Properties: ASTM D638,Type IV I D6693 
Yield Strength, ppi (Nlcm) - TD 

- M D  

Break Strength, ppi (Nlcm) - TD 

- M D  

Yield Elongation, % - TD 

- M D  

gauge length = 1.3” 

(33 mm) 

Break Elongation, % - TD gauge length = 2.0” 

- M D  (51 mm) 

Tear Resistance, Ib. (N) ASTM D 1004 
- TD 

- M D  

Puncture Resistance, Ib. (N) ASTMD4833 . 

Puncture Resistance, Ib. (N) FTMS 101 W065 

Density, g lcc  ASTM D 1505 

Carbon Black Content, % ASTM D 1603‘ 

Carbon Black Dispersion ASTM D 3015 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

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 roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

78 ( 2.0 ) 

168 ( ‘294 ) 

168 ( ’ 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( . 534 ). 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

82 ( 2.1 ) 

78 ( 2.0 1 

245 ( 428 ) 

241 ( 421 ) 

174 ( 304 ) 

179 ( 313 ) 

16 

21 

300 

468 

190 ( 845 ) 

146 ( 650 ) 

0.940 

2.7 

A2 

10 

35 



Roll Test Data Report 
Lining Techolosi ,  Inc Roll No. 102103254 

ROLL IDEATIFICATIOff R.?3INliVFORMA TION 
8221460 Roll Number 1O2103254 Lot Number 

5 3  $9. Product Name HDT080AS03 TYW K306 

Production Date 1/31/2003 Supplier Phillips 

Length =(+I- 1%) 390 feet GSE RESIN TEST DATA 

Width (Nomino[J 23.0 feet 

119 meters 
Prooerhr Test MiiJiod Resid& 

7.0 meters Demiiy, g/cc ASTM D IS05 0.937 

Sheet Area 8.970 sq. feet Melt index, g/IO inin. ASTMD 1238 (190L2.16) 0.10 
833 sq. meters 

Weight 4.258 pounds 
1,931 kilograms 

Test Test Customer Minimum Test Resulrs 
Method Frequency English Metric . Englhlt Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

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

- M D  
Break Strength, ppi (Nlcm) - TD 

-.M D 

Yield Elongation, % - TD 

- M D  

Break Elongation, % -TO 

- M D  

Tear Resistance, Ib. (N)  
- TD 

- M D  

Puncture Resistance. Ib. (N) . 

Puncture Resistance, Ib. (N) 

Density, glcc 

Carbon Bladc Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type IV I D6693 

gauge length = 1.3" 

(33 mm) 

gauge length = 20" 

.(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS lOlCl2065 

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 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

loo 
100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

241 ( 421 ) 

232 ( 405 ) 

210 ( 367 ) 

266 ( 466 ) 

17 

16 

307 

503 

194 ( 863 ) 

146 ( 650 ) 

0.940 

2.7 

A2 

10 

35 

27946 
Fluor Fernald Geomembrane Supply 000642 Order No. 

Custoiner Nanle 
Project Name Fluor Femald 
Location Hamilton, OH 

'Modified 
113112003 



Ro I1 Test Data Report 
Linin F Technolow, Inc Roll No; 1021032.56 

ROLL IDENTIFICXTION RESIN INFORAM TION 
@ RollNumber 102103256 Lot Number 8221460 

Type . 
SUDDlier 

Weight 4.250 pounds 
1,928 kilograms 

53 69 K306 

Phillips 

Product ffanze HDT080AS03 

Production Date 1/31/2003 .. 

Letigdi =: (+I- I %) 390 . feet GSE REUN TEST DATA 

Width (nomind. 23.0 feet 

119 meters 
ProoerN Test Meffiod Resub 

7.0 meters Density, g/cc ASTM D IS05 0.937 

Sheet Area 8.970 . sq. feet Meli index, g/lO n t b ~  ASTMD I238 (190L2.16) 0.10 
. 833 sq. meters 

Tat  Test Custoiner Miniinurn Test Results 
Method Frequency EnglNi Metric English Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

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

- M D  

Break Strength, ppi (N lun)  - TD 

- M D  

Yield Elongation, % - TD 

- M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
- TD 

- M D  

Puncture Resistance. Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, gtcc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM 0 5994 

ASTM D638,Type IV I D6693 

gauge length = 1.3' 

(33 m m) 

gauge length = 2.0" 

(51 mm) 
ASTM D 1004 

ASTM D 4833 

FTMS 101W065 

ASTM D 1505 

ASTM D 7603' 

ASTM D 3015 

ASTM D 5596 

GRI G M l 2  

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 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

239 ( 418 ) . 

233 ( 408 ) 

222 ( 388 ) 

258 ( 451 ) ' 

16 

17 

460 

437 

82 ( 365 1 
84 ( 374 1 

200 ( 8% ) 

154 ( 685 ) 

0.942 

2.4 

A2 

10 

33 

Order No. 27946 

Custofner Nanie 
Project Nanze Fluor Femald 
Location Hamilton, OH 
'Modified 

000643 fluor Femald Geomembrane Supply 

1/31/2003 



Roll Tesf Data Report 
Liniiw Tecliiioloav, I n c  Roll No. 102103257 

390 feet 
119 meters 

FLftll (Nomina[) . 23.0 ' feet 
7.0 meters 

SlieetArea ' 8,970 sqfeet 
833 sq.meters 

Weigh t 4,272 pounds 
1,938 kilograms 

. R E S I N U V F O M  TION 

53 6 9  
8221460 

K306 
Lot Number 

Type - 
Supplier Phillips 

GSE RESIN TEST DATA 

Proper& Test Met11 od Results 
Dens@, g/cc ASTMD I505 0.937 

Me& uida,  g/IO niin. ASTMD 1238 (1901'2.16) 0.10 

Test Test Customer Minimum T a t  Rerults 
Melli od Frequency English Metric Englidi Metric Physical Property 

Thickness. mil (mm) 
Average 

Minimum 

Tensile Properties: 
, Yield Strength, ppi (Nkm) - TD 

- M D  

Break Strength, ppi (Nlcm) - TD 

- M D  
Yield Elongation, % - TD 

- M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
- TD 

- M D  

Puncture Resistance. Ib. (N) I 

Puncture Resistance, Ib. (N) 

Density, glcc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type IV I D6693 

gauge length = 1.3. 
(33 m m) 

gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS lOlU2065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 301 5 

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 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

233 ( 408 ) 

233 ( 408 ) 

229 ( 401 ) 

218 ( 382 ) 

16 

16 

370 

379 

85 ( 378 1 
83 ( 369 1 

205 ( 912 ) 

154 ( 685 ) 

0.942 

2.4 

A2 

10 

33 

Order No. 27946 

Project A'anze Fluor Femald 
Location Hamilton. OH 
'Modified 

Customer Fluor Fernald Geornembrane Supply 000644 
1 I3 1 I2003 



Roll Test Data Report 
Lhiita Teclirrolo~, Inc Roll No. 102103258 

ROLL WENTIFIC4 TION RESIN INFORM4 TION 0 Roll Number 102103258 Lot Nuntber 8221460 

Product Name H13T080AS03 Type K306 53 6 9  
Production Date 1E3lL'O03 Supplier PhiUips 

Lengcll s (+A I %) 390 feet GSE RIBIN TEST DATA 

width (Nominal) 23.0 feet 

119 meters 
Prouertv Test Metliod Results 

7.0 meten Density, g/cc ASTM D 1 SO5 0.937 

Sheet Area 8,970 sq. feet Melt i i tda,  g/IO min. ASTM D 1238 (190L2.16) 0.10 
833 sq. meters 

Weight 4,276 pounds 
1,940 kilograms 

Test Test Customer Minitnuin Test Results 
Metli od Frequency English Metric EnglLsA Metric Physical Prop erg 

Thickness. mil (mm) 
Average 

Minimum 

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

- M D  

Break Strength, ppi (N/m) - TD 

- M D  

Yield Elongation, % - TD 

- M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
- TD 

- M D  

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density. glcc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM 0 5994 

ASTM D638,Type IV I D6693 

gauge length = 1.3" 

(33 mm) 

gauge length = 2.0' 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS ioicnoes 

ASTM 0 1505 

ASTM D 1603' 

ASTM D 301 5 

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 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 . ( 210 ) 

12. 

12 

100 

100 

56 ( 249 ? 
56 ( 249 ) 

120 ( 534 ) 

0 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

225 ( 393 ) 

235 ( 411 ) 

208 ( 364 ) 

279 ( 488 ) 

15 

16 

379 

529 

83 ( 369 ) . 

83 ' ( 369 ) 

186 ( 828 ) . 

0.942 

2.4 

A2 

10 

33 

D.G. 
113112003 I I 

Order No. 27946 

C~roiner  Nanle 
Project Name Fluor Fernald 
Location Hamilton, OH 

Fluor Fernald Geomembane Supply 

00064s 



Roll Test Data Report 
LininP Teclinolom. Inc Roll No. 102103259 

390 feet 
119 meters 

Width (Nomina!) 23.0 feet 
7.0 meters 

Sheet Area 8,970 sq.feet 
833 sq.meters 

Weight 4.268 pounds 
1,936 kilograms 

RESIN INFORM4 TION 
Lot Number 8221460 

Type 
Supp Iier 

GSE RESIN TESTDATA 

K306 

Phillips 

~ ~~ ~ 

Prooertv Test Method Resrrlls 
Dens*, g/cc ASTMD I505 0.937 

0.1 0 Mell inder, g/l 0 min. ASTM D 1238 (1 90L2.16) 

~ ~~ ~ ~ ~ ~ 

Test Test Customer Minintuni T a t  Result3 
Method Frequency Englisl! Metric EngKislz Metric Physical Properiy 

Thickne'ss. mil (rnm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (Nlun) - TD 

- M D  

Break Strength, ppi (N/cm) - TD 

- M D  

Yield Elongation, % - TD 

- M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
- TD 

, - M D  

Puncture Resistance, lb. (N) 

Puncture Resistance, Ib. (N) 

Density, g/cc 

Carbon Black Content, X 

Carbon Black Dispersion 

Carbon Hack Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type N I06693 

gauge length = 1.3- 

(33 mm) 

gauge length = 2.W 

(51 mm) 
ASTM D 1004 

ASTM D 4833 

FTMS 101C/2065 

ASTM 0 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 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

82 ( 2.1 ) 

79 ( 2.0 ) 

231 ( 404 ) 

228 ( 399 ) 

246 ( 430 ) 

290 ( 508 ) 

15 

17 ' 

469 

559 

86 ( 383 1 
80 ( '356 1 

196 ( 872 ) 

140 ( 623 ) 

. 0.942 

2.4 

A1 

10 

28 

000646 Order No. 27946 

Custoliler Nutile 
Project Name Fluor Femald 
Location Hamilton. OH 

*Modified 

Fluor Femald Geornernbrane Supply 

21112003 

QA 



Roll Test Data Report 
Liiibw Teclittolom. Iric. Roll No. 102103260 

B L h '  I N F O W  TION 

Lot Nuiiiber 

Type 
Suuulier 

8221460 

K306 

Phillips 5 3  69 
- 

Length =(+I- I %) 390 feet 
119 meters 

mdrh (Nomina0 23.0 feet 
7.0 meters 

Sheet Area 8.970 sq. feet 

Weight 4.287 pounds 

833 sq.meten 

1,945 kilograms 

GSE RESIIr TEST DATA 

Prooerty Test Method Results 
Detis&, g/cc ASTMD 1505 0.937 

Melt index, g/lO nibL ASTMD I238 (190D.16) 0.10 

T a t  T a t  Customer Mininium Test Resulls 
Method Frequency English Metric EngtLsh Metric Pliysical Property 

Thickness, mil (mrn) 
Average 

Minimum 

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

- M D  

Break Strength, ppi (N/m) - TD 

- M  D 

Yield Elongation, % - TD 

- M D  

Break Elongation, % - TD 

- M D  

Tear Resistan,ce. lb. (N) 
- TD 

. - M D  

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 D638,Type IV I D6693 

gauge lengh = I .3' 

(33 mm) 

gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS 101 CEO65 

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 ) 

78 ( 2.0 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

168 ( 294 ) 

12 

12 

100 

100 

56 ( .249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

221 ( 387 ) 

221 ( 388 ) 

235 ( 411 ) 

287 ( 502 ) 

16 

17 

495 

612 

84 ( 374 1 
82 ( 365 ) 

193 ( 859 

140 ( 623 ) 

0.942 

2.4 

A I  

10 

28 

Order No. 27946 

C [ ~ ~ o ~ r i e r  Natiie 

Location Hamilton, OH 

*Modified 

Fluor Fernald Geomembrane Supply 

Project Nanie Fluor Fernaid 000647 
2/1/2003 

--- . .^ -"- - n - r r n n  



Roll Test Data Report 
Linin? Technolo.q, Inc RoZI No. I02103261 

ROLL DENTIFICY TION RESIN INFORMA TION 

Roll Number 402103261 Lot Number 8221460 

Prodfrct Nnmte HDT080AS03 . TVpe K306 

Production Date 1/31/2003 Supplier Phillips 

LeiigtJt s (+.h I %) 390 feet GSE RESiN TEST DATA 

?V.idtIi (Nominal) 23.0 feet 

5 3  69. 

119 meters 
Prooertrt Test Method ResulrX 

7.0 meters Density, g/cc ASTMD 1505 0.937 

Sheet Area 8.970 sq. feet Melt index, g/10 nrin. , ASTMD I238 (190/2..16) 0.1 0 
833 sq. meters 

Weight 4,278 pounds 
1.941 kilograms 

Test Test Customer Minintunt Test Results 
Method Frequency EnglisJi Metric English Metric Pliysical Property 

Thickness, mil (mm) 
Average 

Minimum 

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

- M D  

Break Strength, ppi (N/cm) - TO 

- M D  

Yield Elongation, % - T O  

- M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
- TD 

- M D  

Puncture Resistance, Ib. (N) 

Puncture Resistance, lb. (N) 

Density, glcc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type IV I D6693 

gauge length = 1.3" 

(33 mm) 

gauge length = 2.0" 

(51 mrn) 

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 roll 

every roll 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

83 ( 2.1 

78 ( 2.0 

226 ( 396 

227 ( 397 

256 ( 448 

210 ( 367 

17 

17 

533 

332 

83 ( 369 

83 ( 369 

194 ( 863 

140 ( 623 

0.942 

2.4 

A1 

10 

31 

Order No. 27946 

Cusrolner Nanle 

Location Hamilton. OH 
'Modified 
GSE4.10-007 Rev - - 07/00 

Fluor Fernald Geomembrane Supply 

Project Name Fluor Femald OOOG48 



Roll Test Data Report 
Linina Technolom Inc Roll No. 102103262 

ROLL DENTIFICATION RESIN I N F O M  TION 
a m  460 

53 68 
Roll Nuntber 102103262 Lor Nuntber 
Product Name HDT080AS03 Type K306 

Productioii Dare 2/1/2003 Supp Lier Phillips 

Leiigth q + ~  1%) 390 feet GSE RESIN TEST DATA 
119 meters 

7.0 meters Density, g/cc ASTM D 1505 0.937 
Width VantinolJ 23.0 feet Proper& Test Method Results 

Sheet Area 8,970 sq. feet MeLt index, g110 iniii. ASTMD I238 (190/2.16) 0.10 
833 sq. meters 

Weight 4,282 pounds 
1,942 kilograms 

Physical Property Tat Test Cistonier Mininuriii T a t  RmuLts 
Method Frequency Ennlisli Metric EnaLish .Metric 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (N/an) - TD 

- M D  

Break Strength, ppi (Wcm) - TD 

- M D  

Yield Elongation, % - TD 

- M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
- TD 

- M D  

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glcc 

Carbon Black Content % 

Carbon Black Dispersion 

Carbon Black Dispenion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type IVI D6693 

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 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 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294. ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

a2 . ( 2.1 

78 ( 2.0 

231 ( 405 

235 ( 411 

283 ( 495 

277 ( 484 

17 

16 

555 

580 

a5 ( 378 

ao ( 356 

la7 ( 832 

140 ( 623 ) 

0.942 

2.4 

A1 

10 

31 

Order No. 27946 

Custol~zer Nanle 

Location Hamilton, OH 
*Modified 

Fluor Femald Geomembrane Supply 

Project Name Fluor h n a l d  OOOG49 

e..- 1.. ..-- ...._._ n-Plnrr 



Roll Test Data Report 
Linin2 TecJiitolopv, Inc Roll No. I021 03263 

ROLL IDENTIFIG4 TION RESW INFORM4 TION 

5 3  69 0 RoNNunrber 102103263 Lot Nwnber 8221460 

Product Name HDT080AS03 Type K306 

Production Date ZW2003 Supplier Phdlips 

Length z=(+/- 1%) 390 feet GSE RESIN TEST DATA 
119 meters 

WidiJ1 (nomina4 23.0 feet 
7.0 meters 

Prooertv 
Density, g/cc 

Test MeiJiod 
ASTM D IS05 

Resulr3 
0.937 

Si1 eel Area 8,970 sq. feet Melt index, g/IO niin. ASTMD I238 (190L2.16) 0.1 0 
833 sq. meters 

Wezglrt 4,289 pounds 
1,945 kilograms 

T a t  TeSr Custonzer Minilturm Test Results 
Method Frequency EnglisJi Metric English Metric , Physical Property 

Thickness. mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (N/cm) - TD 

- M D  

Break Strength, ppi ( N l c m )  - TD 

- M D  

Yield Elongation, % - TD 

- M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
- TD 

- M D  

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 D638,Type IV / D6693 

gauge length = 1.3' 

(33 rn m) 
gauge length = 2.0" 

(51 rnm) 

ASTM D 1004 

ASTM D 4833 

FTMS lOlC12065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 301 5 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every roll 

every roll 
every roll 

every roll 
every roll 

every roll 

everyroll . 
every roll 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every4th 

every 2nd 

80 ( 2.0 ) 

78 ( 2.0 ) 

168 ' (  294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( ' 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

228 ( 398 ) 

231 ( 405 ) 

257 . ( ,450 1 
280 ( 490 ) 

14 

16 

533 

590 

198 ( 881 ) 

140 ( 623 ) 

0.947 

2.7 

A2 

10 

22 

Order No. 27946 

c ~ ~ o / ? z ~  Nanze 

Location Hamilton. OH 

'Modified 

Fluor Femald Geomembrane Supply 

Project Name Fluor Femald 008650 

P P C  a <n nn7 D-., n71nn 



Test Data Report 
RoII No. I02103264 

ROLL IDEiVTIF?C4 TION RESIN INFORbX4 TION 

Lot Number 

TYW 

8221460 

K306 

Production Dote 2/1/2003 Supplier Phillips 

LenglJi =:(+I- I %) 390 feet GSE RESIN TEST DATA 

Width (Roonrind) 23.0 feet 

119 meters 
ProDertv Tesi Method ReSliltS 

7.0 meters Density, g/cc ASTM D I505 0.937 

Sheet Area 8,970 sq. feet Me& index, g/IO miit. ASTM D I238 (190/2.16) 0.10 
833 sq. meters 

Weight 4,296 pounds 
1,949 kilograms 

Test Test Customer MiizCium Test Results 
Meth od Frequency English Metric E n g m  Metric Physical Prop era  

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (N/cm) - TO 

- M  D 

Break Strength, ppi (N/cm) - TD 

- M D  

ASTM D 5994 

ASTM D638,Type IV I D6693 

80 ( 2.0 ) 

78 ( 2.0 ) 

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 

82 ( 2.1 ) 

79 ( 2.0 1 

168 ( 294 ) 

168 ( 294 ) 

720 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

232 ( 405 ) 

207 ( 363 ) 

229 ( 401 ) 

272 ( 476 ) 

16 

15 

418 

537 

gauge length = 1.3" 

(33 m m) 

gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

Yield Elongation, % - TD 

- M D  

Break Elongation, % - TO 

- M  D 

Tear Resistance, Ib. (N) 
-.TD 

- M D  
Puncture Resistance. Ib. (N) 

56 ( 249 ) 

56 ( 249 ) 

91 ( 405 1 
87 ( 387 ) 

ASTM D 4833 
120 ( 534 ) 195 ( 868 ) 

Puncture Resistance, lb. (N) FTMS 101C12065 
105 . ( 467 ) 140 ( 623 ) 

Density, g/cc ASTM D 1505 
0.940 0.947 

Carbon Black Content, % ASTM D 1603' 
2.0 2.7 

Carbon Black Dispersion ASTM D 3015 

ASTM D 5596 

GRI GM 12 

A2 A2 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side .A 

10 10 

7 22 

Order No. 27946 
Custolner Nalize 

Location Hamilton, OH 

'Modified 
GSE4.10-007 Rev- - 07/00 

Fluor Femald Geomembrane Supply 

Project Name Fluor Femald 0009;%1 
2/1/2003 



Test Data Report 
Roll No. 10210326.5 

ROLL IDENTIFIICQ TION 

Roll Number 102103265 

RESIN INFORM4 TION 
Lot Number 
Type 

8221460 

K306 5 3  69 
Supplier Phillips 

Length z (+I- I %) 390 feet GSE RESIN TEST DATA 

Width ( N O ~ ~ I U Z I )  23.0 feet 

119 meters 
Prooertv T a r  Method Resulls 

7.0 meters Density, g/cc ASTM D 1505 0.937 

Slieei Area 8.970 sq. feet Me& index, g/lO nriii. ASTMD I238 (19OD.I6) 0.10 
833 sq.meters 

Weigh 2 4,278 pounds 
1,941 kilograms 

Test Results Test Tesf Custonier Mirr imuni 
Mefhod Frequency English Metric English Metric Physical Property 

Thickness. mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Nlun) - TD 
Tensile Properties: 

- M D  

Break Strength. ppi (Nlan) - TD 

- M D  

Yield Elongagon, % - TD 0 - M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) . 

- TO 

-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 D638,Type IV I 06693 

gauge length = 1.3" 

(33 m m) 
gauge length = 2.0' 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS 101c12065 

ASTM D is05 

ASTM D 1603' 

ASTM D 301 5 

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 ) 

78 ( .2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 1 
120 ( 210 1 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

237 ( 416 ) 

235 ( 411 ) 

242 ( 424 ) 

289 ( 506 ) 

17 

16 

404 

561 

86 I 383 1 
( 378 1 85 

190 ( 045 1 

140 ( 623 ) 

0.947 

2.7 

A2 

10 

28 

Order No. 27946 

Cusiolner Name 
Projec: hlanie Fluor Femald 
L O C Q ~ ~ O ~  Hamilton, OH 2/1/2003 
*Modified 

000652 Fluor Fernald Geomembrane Supply 



Ro LL Test Data Report 
Lining TecJinolo,o,s Inc. Roll No. 102103266 

Length =:(+I- I %) 390 feet 
119 meters 

IXcfth wonling 23.0 feet 
7.0 meters 

Sheet Area 8,970 sq. feet 
833 sq. meters 

Weight 4.270 pounds 
1,937 kilograms 

RESIN INFORM4 TION 

Lot Number 

TVpe 

8221460 

K306 5 3  69 
Supplier Phillips 

GSE RESLN TEST DATA 

Prooertp Test Method . Re~ulLr 
Density, g/cc ASTM D I SO3 0.937 

Melt index, g/lO inin. ASTMD 1238 (190/2..16) 0.1 0 

Physical Property T a t  Test Custonter Mininuriti Test Rau& 
Method Frequency English Metric Eiiglkli Metric 

Thickness. mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (N/cm) - TD 

- M D  

Break Sirength, ppi (N/cm) - J D  

- M D  

Yield Elongation, % - TD e - M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
- TD 

- M D  

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib:(N) 

Density, g/cc 

Carbon Black Content. % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type IV I D6693 

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 roll 

every roll 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 1 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

84 ( 2.1 1 
79 ( 2.0 ) 

239 ( 419 ) 

239 ( 418 ) 

243 ( 425 ) 

236 ( 414 ) 

15 

18 

461 

500 

85 ( 378 ) 

78 ( 347 ) 

187 ( 832 ) 

140 ( 623 .) 

0.947 

2.7 

A2 

10 

28 

Order No. 27946 

&tortier Nanle 
Projed A'ame Fluor Fernald 
Location Hamilton, OH 

'Modified 
GSE-4.10-007 Rev - - 07/00 

Fluor Femald Geomembrane Supply 

2/1/2003 
ocmEK3 

~~ 

Order No. 27946 

&tortier Nanle 
Projed A'ame Fluor Fernald 
Location Hamilton, OH 

'Modified 
GSE-4.10-007 Rev - - 07/00 

Fluor Femald Geomembrane S~pply 

2/1/2003 
ocmEK3 



Roll Test Data Report 
Lmin,o Tecknolo,ov, Iiic Roll No. 102103267 

ROLL DENTIFIICQTION RESININFORJMTION e Roll Number KQ103267 Lot Number 8221460 
- 

5 3  69 Product Name HDT080AS03 Type K306 

Production Date 2/1/2003 Supplier Phillips 

Length =:(+I- I %) 390 feet GSE RESIN TESTDATA 

Width (~onl inno 23.0 feet 

119 meters 
Prooerw Tat Method R a i i h  

7.0 meters Densio, g/cc ASTM D 1505 0.937 

Sli eet Area 8.970 sq. feet Melt i n d q  g/lO nriiz. ASTMD 1238 (190L2.16) 0.10 
833 sq. meters 

Weight 4.288 pounds 
1,945 kilograms 

- ~ ~~~~ ~~~ 

Test T a t  Customer Minimunt T a t  Results 
Method Frequency Eiiglidi Metric Englkli Metric Physical Propem ' 

Thickness, mil (mm) 
Average 

Minimum' 

Tensile Properties: 
Yield Strength, ppi (N/un) - TD 

- M D  

Break Strength. ppi (N/cm) - TD 

- M D  

Yield Elongation, % - TD 

- M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
- TD 

- M D  

Puncture Resistance, Ib. (N) 

Puncture Resistance. Ib. (N) 

Density, g/cc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type 1V / D6693 

gauge length = 1.3" 

(33 mm) 

gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS I 01  CEO65 

ASTM D 1505 

ASTM D 1603' 

ASTM D 301 5 

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 ) 

78 ( , 2.0 ) 

168 ( 294 ) 

168 ( 284 1 
120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 . ( 249 ) 

56 ' ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

239 ( 419 

246 ( 431 

225 ( 393 

249 ( 436 

17 

18 

427 

516 

188 ( 837 ) 

157 ( 699 ) 

0.947 

2.5 

A1 

10 

27 

Order No. 27946 

Ciato/ner Name 

Location Hamilton. OH 2/1/2003 
'Modified 
CCC-A in-nn-~ Row - - n7/nn 

Fluor Femald Geomembrane Supply 

Project Name Fluor Femald 000654 



Roll Test Data Report 
Liititip Tecfttiolopri. Inc. RON No. 102103268 

ROLL LDENTIFCATION RETIN INFORM4 TION 0 Roll Number 102103268 Lot Number 8221460 

Prodtict Name l4DT080fW3 Type K306 

Production Date 2/7/2003 Supplier Phillips 

Length =:(+I- I %) 390 feet GSE RESIN TESTDATA 

Width (Nonritiao 23.0 feet 

119 meters 
ProDerhr Test Method Results 

7.0 meters Densityy g/cc ASTMD 1505 0.937 

SI1 eet Area 8.970 sq. feet 
833 sq.rneters 

Melt inday g/10 r t t i t ~  ASTMD I238 (190A2.16) 0.10 

Weight 4.292 pounds 
1,947 kilograms 

~~~ ~~ ~ -~ ~~ ~~ -~ 

Physical Property Tat  Test Customer Minitniirn T a t  Results 
Metliod Frequency English Metric Eng&li Metric 

Thickness, mil (rnrn) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (N/an) - TD 

- M D  

Break Sbength, ppi (Wan) - TD 

- M D  
Yield Elongation, % - TD 

- M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
- TD 

- M D  

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 - Cat? 

Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type IVI D6693 

gauge length = 1B" 

(33 rnm) 

gauge length = 2.0' 
(51 rnm) 

ASTM D 1004 

ASTM D 4833 

FTMS 1 01 U2065 

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 ) 

78 ( .2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

' 12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 (. 534 ) 

105 ( , 467 ) 

0.940 

2.0 

A2 

10 

7 

239 ( 418 ) 

232 ( 406 ) 

228 ( 400 ) 

249 ( 436 ) 

16 . 

17 

339 

543 

83 t 369 1 
75 ( 334 1 

175 ( 779 

157 ( ,699 ) 

0.947 

2.5 

A1 

10 

27 

Order No. 27946 

Custolner Nanle 

Location Hamilton, OH 
*Modified 
GSE-4.10-007 Rev - - 07/00 

Fluor Fernald Geomembrane Supply 

Project Name Fluor Femald 0006255 
2/1/2003 



JRN-SQ-1980 16:27 P.O1 

Roil T&t Data Report - Lhinp TechnoIopv. Inc RoU No. 102103269 

BESJWUVFO&~U~TIO~~ 

rn 
ROLL RIENli!Flt%TION 

RollNumber 102103269 Lor Number 0221460 

DPe g06 5 3  6 9  ptodud HDf080AS03 

Production Date 2/1/2003 Supplier PhllIIps 

La@ =(+/-I%) 390 feet GSE RESIN TESTDATA 
119 meters 

Widh (Nomind 23.0 feet propersr Test Meiliod Resu&s 
7.0 me- Dens&, g/cc ASTMD 2505 0.937 

Sheer Area 8,970 sq.feet Melt inda, g/10 min. ASTM D I238 (19Ol2.16) 0.1 0 
833 sq.meters 

1,944 kiigrams 
Weight 4.286 pounds 

Test Test Customer Mlntmum Test Results 
Method Frequency English Meirlc English Meiric Physical Proper@ 

Thlckness, mll (mm) 
Average 

Minimum 

Yield Strength, ppi (Nun) - TD 
Tenslle Propetrtles: 

-MO 

Break Strength, ppl (Wan) - TD 
- M D  

ASTM D 5994 

A m  D 6 3 8 . T ~  N i D6693 

every roll 
every roll 

every roll 

every roll 
every roU 
every ron 
every roll 

every roll 

every roll 

every roU 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

237 ( 415 ) 

241 ( 422 1 
209 ( 366 ) 

243 ( 426 ) 

18 

18 

434 

430 

Weld ElongaUon, % - TD 0 - M D  

gauge length = 1 3  

(33mm) 
gauge length = 20' 

(51 mm) 

ASTM D 1004 

Break Elongation, % - TD 
- M D  

Tear Reslstance. Ib. (N) 
-TD 

- M D  

Puncture Reslstance, Ib. (N) 

56 ( 249 ) 

56 ( 249 ) 

78 ( 347 1 
76 ( 338 1 

ASTMD4833 
120 ( 534 ) 187 ( 832 ) 

Puncture Resistance, Ib. (N) FTMS lOlcm165 
I57 ( 699 ) 

Denslty, g k c  ASTM D 1505 
0.940 0.947 

Carbon Black Content, % ASTM D 1603. 
2.0 2 5  

Carbon Black Dlsperslon ASTM D 3015 
A1 

Carbon Black Dispersion 

Asperity Height 

Views In Can - Cat2 
Average (mils) - Slde A 

ASTM D 5596 
10 10 

GRI GM 12 
7 33 

Order No. 27946 

c~~ Nmte 

Locatlon Hamilton. OH 0@0656 21112003 
Project Nme Fluor Femdd 

'Modified 
GSE-8.24-007 Rev - - 02/03 

Fluor Femdd Geomembrane Supply 



Roll Test Dafa Report 
Lin.51~ Teclinolopy, It tc Roll No. 102103270 

ROLL lDENTIFlC,4TIolv RESIN INFORk.54 TION 
8221460 

5 3  69 @ Roll Number 1021 03270 Lot Number 
Product Name HDT080AS03 Type K306 

Production Date 2M2003 Supp Iier Phillips 

Length s (+I- I %) 390 feet GSE RESIN TEST DA TA 

Width (1vomina9 23.0 feet 

119 meters 
Prooertv Test Method RcsuCts 

7.0 meters De&& g/cc A S W D  1505 0.937 

Sheer Area 8,970 sq. feet Melt index, g/IO mbt. ASTMD I238 (I90/2.I6) 0.10 
833 sq. meters 

Weigh1 4,274 pounds 
1,939 kilograms 

~~ - ~~ 

T a t  Test Customer Minimum Test Results 
Metit od Frequency English Metric English Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Sb-ength. ppi (N/cm) - TO 

- M D  

Break Strength, ppi (N/cm) - TD 

- M D  

Yield Elongation, % - TD 

- M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
- TD 

- M D  

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density. dcc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM 0 5994 

ASTM D638,Type IV I D6693 

gauge length = 1.3- 

(33 m m) 
gauge length = 2.0' 

(51 m m )  
ASTM D 1004 . 

ASTM D 4033 

m s  10lc/2065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 301 5 

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 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

I00 

I00 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 ') 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

83 ( 2.1 

( 2.0 78 

234 ( 409 

240 ( 420 

229 ( 401 

262 ( 459 

15 

17 

46 I 

506 

79 ( 352 

81 ( 360 

in ( 7aa 

0.946 

2.5 

AI  

10 

33 

Order No. 27946 

Customer Nmlle 
Project Name Fluor Femald 
Location Hamilton, OH 
'Modified 

Fluor Fernald Geornembrane Supply 

2/1/2003 
000657 

C-- . ..-.Am-? n,. n7,m 



Roll Test Data Report 
Linin,? Technologt.. Imc Roll No. 102103271 

ROLL W ENTIFICA TION RESIN INFORMA TION @ Roll Nunzber 102103271 Lot Nuniber 8221460 

Product Name HDT080AS03 

Production Date 

Length =(+I- 1%) 390 feet GSE RESlN TEST DATA 
119 meters 

K306 

Phillips 

Prouertv Test Metliod Reruh Width (~onriiia9 23.0 feet 
7.0 meters Density, g/cc ASTM D I505 0.937 

Sheet Area 8.970 sq. feet Melt index, g/lO nrirr. ASTMD I238 (190R.16) 0.10 
833 sq. meters 

Weight 4,268 pounds 
1,936 kilograms 

Test TeSi Customer Minimum Tesi Results 
Metliod Frequency ' English Metric English Metric Physical Property 

Thickness, mil (mm) . 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (N/cm) - TD 

- M D  

'Break Strength. ppi (N/cm) - TD 

- M D  

Yield Elongation, % - TD 

- M D  

Break Elongation, % - TD 

- M D  

Tear Resistance. Ib. (N) 
- TD 

- M O  

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, g/cc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type IV I D6693 

gauge length = 1.3" 

(3 m m )  
gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS 101 CY2065 

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 ) 

78 ( 2.0 ) 

168 ( 294 1 
168 ( 294 ) 

120 ( 210 ). 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 )' 

'0.940 

2.0 

10 

7 

83 ( 2.1 

78 ( 2.0 

239 ( 419 

231 ( 404 

205 ( 360 

245 ( 429, 

16 

18 

247 

434. 

81 ( 360 

77 ( 343 

180 ( 801 

140 ( 623 

0.946 

2.5 

A1 

10 

32 

Order No. 27946 

Cmfolner Nanle 

Location . Hamilton, OH 

'Modified 
ECC A ~n nn7 D-,, - - n7mo 

Fluor Femald Geomernbrane Supply 

Project Name Fluor Femald. 000658 
2Ill2003 



Roil Test Dnfa Report 
Linin? Teciirtoloav. Inc Rolt No. 102103272 

ROLL DENTIFICATION RESliVliVFORM4TION 
@ Roll Nunlber 1021 03272 Lot Nunrber 8221460 

K306 ---53 69 Product Name HDT080AS03 Type 
Production Date 2/1/2003 Supplier . Phillips 

Length =: (v- I %) 390 feet GSE RESIN TESTDATA 

Width ( ~ ~ o t i l i n a ~  23.0 feet 

119 meters 
ProuerQ Test Illeilrod Results 

7.0 meters Density, g/cc ASTM D 1505 0.937 

Sheet Area 8,970 sq. feet Melt index, g/lO n h .  ASTMD 1238 (190/2.16) 0.10 
833 sq.meters 

Weight 4,258 pounds 
1,931 kilograms 

Physical Proper@ Test Test Custonier MiiiiJnunt Test Resul~s 
Method Frcqueiicy English Metric Etzghh Metric 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (N/cm) - TD 

' - M D  

Break Strength, ppi (Nlcm) - TD 

- M D  

Yield Elongation, % - TD 

- M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
- TD 

- M D  

Puncture Resistance, Ib. (N) 

Puncture Resistaoce, Ib; (N) 

Density, glcc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height . 
. -Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type IV I D6693 

gauge length = 1.3" 

(33 m m) 

gauge length = 2.0' 

(51 mm) 
ASTM D 1004 

ASTM D 4833 

FTMS 101 C E 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 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 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( .  249 ) 

56, ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

234 ( 410 ) 

234 ( 410 ) 

199 ( 347 ) 

209 ( 366 ) 

18 

18 

4.45 

509 

79 ( 352 1 
81 ( 360 1 

184 ( 819 ) 

140 ( 623 

0.946 

2.5 

A1 

10 

32 

@ order No. 27946 

Custol11er NUlte 
Project Name Fluor Femald 
Locafion Hamilton, OH 
'Modified 
C,SF-4.10407 Rev - - 07/00 

Fluor Femald Geomernbtane Supply 

2/1/2003 



Roll Test Data Report 
Linin? Technolom, Inc. Roll No. 102103273 

Produci Nanze HDT080AS03 

Production Date 2/1/2003 

390 feet 
119 meters 

Width v o n t i n d  23.0 feet 
7.0 meters 

Sh eei Area 8,970 sq. feet 
833 sq. meters 

Weigh 1 4.274 pounds 
1,939 kilograms 

RESIN mFORMA TION 

Lot Number 

Type 
Suppcier 

K306 

Phillips . .  

GSE RESLW TEST DATA 

Prover& Test Method ' Results 
Density, g/cc ASTA4 D IS05 0.937 

Me& bidex, g/lO min. ASTAf D 1238 (1900. Id) 0.10 

Test T a t  Customer Miniinmi Test Resulrs 
Method Frequency Englkh Metric EngIislr hfetric . Physical Property 

Thickness. mil (mm) 
Average 

Minimum 

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

- M D  

Break Strength, ppi (N/cm) - TD 

- M D  

Yield Elongation, % - TD 0 - M D  
Break Elongation. % - TD 

- M D  

Tear Resistance. Ib. (N) 
- TO 

- M D  

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glcc 

Carbon Black Content % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cap 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type IV I D6693 

gauge length = 1.3" 

W m m )  
gauge length = 2.0" 

(51 mm) 
ASTM D 1004 

ASTM D 4033 

FTMS 101c12065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 301 5 

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 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

239 ( 419 ) 

245 ( 429 ) 

198 ( 347 ) 

285 ( 499 ) 

16 

17 

409 

536 

193 ( 859 , ) 

140 ( 623 ) 

0.946 

2.5 

A i  

10 

31 

Order No. 27946 

C ~ ~ o i ~ 1 e r  Nallle 
Project Name Fluor Femald 

'Modified 

Fluor Femalcl Geomembrane Supply 

Location Hamilton. OH 0 0 0 6 G O  

GSE-4.10-007 Rev- - 07/00 



RolZ Test Data Report 
Liizbw Technolom). Inc Roll No. 102103274 

~ 

RESIN INFORMA TION 

Lof Number 

TYPP 

8221460 

K306 53 69  
Supplier Phillips 

GSE RESIN TEST DATA 390 feet 
119 meters ~~ ~~ ~~ ~~ ~ 

Pronerfv Test MdJiod ReSULrs 
Densify, g/cc ASTM D I505 0.937 

Melt bidex, g/lO ntin. ASTMD I238 (19012.16) 0.10 

23.0 feet 
7.0 meters 

Sheer Area 8,970 sq. feet 
833 sq. meters 

Weight 4,290 pounds 
1,946 kilograms 

T a t  T S t  Customer Minimum Test Results 
Method Frequency Englisli Metric Englisli Metric Physical Property . 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength. ppi (N/cm) - TD 

- M D  

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 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

I00 

223 ( 390 

224 ( 391 ) 

256 ( 448 ) 

248 . ( 434 ) 

15 

17 

544 

522 

gauge length = 1.3" 

(33 mm) 

gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

YieM Elongation, % -TO 

- M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
- TD 

- M D  
Puncture Resistance. Ib. (N) 

56 ( 249 ) 

56 ( 249 ) 

ASTM I) 4833 

FTMS 101 a2065 

ASTM D 1505 

120 ( 534 ) 184 ( 819 ) 

Puncture Resistance, Ib. (N) 
105 ( 467 ) 139 ( 619 ) 

Density. glcc 
0.940 0.947 

Carbon Black Content, % ASTM D 1603' 
2.0 

A2 

10 

7 

2.6 

Carbon Black Dispersion ASTM D 3015 

ASTM D 5596 

GRI GM 12 

A i  

Carbon Black Dispersion 
Mews in Cat1 - Cat2 10 

Asperity Height 
Average (mils) - Side A 31 

Order No. 27946 

Cl/s/onZer NQnle 

Locaiion Hamilton, OH 

'Modified 
CCCJ in-nn7 RRV - - 07/00 

Fluor Femald Geomembrane Supply 

Projeci Name Fluor Femald OOOGGI 
2/2/2003 



Roll Test Data Report 
Lininp Teclmolo,ov. Inc Roll No. I02 I032 75 

ROLL IDENTIFIG4 TION 

RoU iVumber 102103275 

, REsI/v 17vFORu4 TION 
Lot Nunrber . 8221460 

TVpe 
Suuulier 

. .  5 3  69 K306 

Phillips 

Lengtlr =(+A- I%) 390 feet 
119 meters 

W M i  moniinnC/ 23.0 feet 
7.0 meters 

Sheet Area 8,970 sq. feet 

Weight 4,290 pounds 

833 sq. meters 

1,946 kilograms 

~ _ _ _ _  

GSE RESIN TEST DA TA 

Test Method - Results Prouerh, 
Dens@, g/cc ASTM D 1505 . 0.937 

Meli inda ,  g/10 ntui. ASTMD I238 (19012.16) 0.10 

~~~ 

Test T a t  Cusfonier Miitimunt Test Results 
Merit od Frequency Englisli Metric Englisli Metric Pliysical Property 

Thickness, mil (rnm) 
Average 

Minimum 

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

- M D  

Break Strength. ppi (N/cm) - TD 

- M D  

Yield Elongation, % - TD 

- M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
- TD 

- M D  

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, g/cc 

Carbon Black Content. 96 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type IVI D6693 

gauge length = 1.3' 

(3 rnm) 

gauge length = 2.0' 

(51 m m )  
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 

168, ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ' ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 , ( 534 ) 

105 ( 467 

0.940 

2.0 

A2 

10 

7 

236 ( 412 ) 

228 ( 400 ) 

236 ( 414 ) 

280 ( 490 j 

15 

16 

446 

537 

84 ( 374 1 
89 ( 396 1 

193 ( 859 ) 

139 ( 619 ) 

0.947 

2.6 ' 

A I  

10 

30 

rder No. 27946 

utoilzer Nanze Fluor Femald Geomembrane Supply 

Hamilton, OH 
Projeci Nanze Fluor Femald OOOG62 

2/2/2003 

e 
Location 
'Modified 
GSE-4.10-007 Rev - - 07/00 



Roil 
Litiut? Tecltnolom Inc 

Test Data Report 
RoU No. 102103277 

ROLL IDENTIFICA TIOiV RESIN INFORM4 TION 

Lot Niiniber 

Type 
Suvolier 

8221460 

K306 

Phillips 

5 3  69 
r. 

Length z (+I- I 9;) 390 feet GSE RESIN TEST DATA 

Width moniinoo 23.0 feet 

119 meters 
Prooertv Test Method ResuI13 

7.0 meters Density, g/cc ASTMD ISOS 0.937 

Sheet Area 8,970 sq. feet Melt bider; g/lO n h .  ASTMD 1238 (190D.16) 0.1 0 
833 sq. meters 

Weigh t 4,310 pounds 
1,955 kilograms 

Physical Property T a t  Test Customer Minimum T a t  Results 
Method Frequency Englisl! Metric English Metric 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (N/cm) - TD 

- M D  

Break Strength, ppi (Nlcm) - TD 

- M D  

Yield Elongation, % - TD 0 - M D  
Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
- TD 

- M D  

Puncture Resisiance. Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glcc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Catl - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type IV I D6693 

gauge length = 1.3" 

(33 m m) 

gauge length = 2.0' 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS 101 a2065 

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 roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168- ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

,100 

100 

56 .( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

234 ( 409 ) 

232 ( 405 . ) 

238 ( 417 ) 

254 ( 444 .) 

16 

17 

428 

494 

198 ( 881 ) 

139 ( 619 ) 

0.947 

2.6 

A1 

10 

29 

Order No. 27946 

Cusfo/ner Fluor Femald Geomembrane Supply 

Location Hamilton, OH 

'Modified 
GSE-4.10-007 Rev - - 07/00 

Project Name Fluor Femald 0006G3 
2/2/2003 



Roll Test Data Report 
Linin? Teclinolonr, Inc Roll No. 102103278 

ROLL IDENTIFICATION E S I N  I N F O M T I O N  
Roll Number 102103278 Lot Nuniber 8221460 ' Product Name HDT080AS03 QPe K306 5 3  69 
Production Date 2/2/2003 Suo0 fier Phillips 

~ ~ ~ ~ ~ 

Length =(+I- 1%) 390 feet GSE RESIN TEST DATA 

Proper& Tesl Mdiod Wdth ( ~ o m ~ n a 9  23.0 feet 

119 meters 
Results - 

7.0 meters Density, g/cc ASTM D 1505 0.937 

Sheet Area 8,970 sq. feet Melt index, g/10 mbL ASTMD I238 (190L2.16) 0.10 
833 sq. meters 

Weight 4.295 pounds 
1,948 kilograms 

Test Test Customer Miniinurn Test Resul~s 
Method Frequency English Metric English Metric Physical Property 

Thickness, mil (mm) 
Average . 

Minimum 

Tensile Properties: 
Yield Strength, ppi ( N l u n )  - TD 

- M  D 

Break Strength. ppi (Nlcm) - TD 

- M D  

Yield Elongation, X - TD 0 - M D  
- 

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
-TD 

- M D  

Puncture Resistance, lb. (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 D638,Type IV I D6693 

gauge length = I .3" 

(33 m m) 

gauge length = 2.0' 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS I01 W 0 6 5  

ASTM D 1505 

ASTM D 1603' 

ASTM D 301 5 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every roll 
every roll 

every roll 

every roll 

every roll 

every ron 

every roll 

every roil 

every roll 
every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168. ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( . 467 ) 

0.940 

2.0 

A2 

10 

7 

226 ( 396 ) 

216 ( 379 

240 ( 419 ) 

260 ( ' 454 ) 

16 

16 

443 

462 

185 ( 823 ) 

133 ( 592 ) 

0.945 

2.5 

A2 

10 

29 

Order No. 27946 

Catofner Nuiiie 
Project Name Fluor Fernald 

Location Hamilton, OH 000664 2/2/2003 
'Modified 
GSE-4.10-007 Rev - - 07/00 

Fluor Fernald Geomembrane Supply 



Roll Test Data Report 
Linin? Tecliiiologv. Inc Roll No. I021 032 79 

ROLL IDENTIFIC.4 TION RETllVIhrFOMTION 
8221460 

5 3  69 
Roll Nunzber 102103279 Lot Number 
Product Name HDT080AS03 Type K306 

Production Date m O Q 3  Supplier Phillips 

Lei@ =: (+L I %) 390 feet GSE RESITV TESTDATA 

widfh (Nonund) 23.0 feet Proper& Test Mefliod Results 
119 meters 

7.0 meters Density, g/cc ASTMD 1505 0.937 

SI! eel Area 8,970 sq. feet Melr i n h ,  g/IO m6. A S M D  I238 (190LV6) 0.10 
833 sq. meters 

Weiglit 4,298 pounds 
1,950 kilograms 

~ ~~~ 

Test R e ~ ~ t l t s  Tesf Test Customer Miniinum 
Metliod Frequency EiiglLsJi Metric English Metric Pliysical Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (N/cm) - TD 

- M D  

Break Strength, ppi (N/cm) - TD 

- M D  

Yield Elongation, % - TD 0 - M D  

Break Elongation, % - TD 

- M D  

Tear Resistance. Ib. (N) 
- TD 

- M D  

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density. g/cc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispenion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) -Side A 

ASTM D 5994 

ASTM D638,Type IV I 06693 

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 mil 

every roll 

every roll 

every roll 
evejrol l  

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 ) 

120 ( 210 ) 

12 

12 

loo 
100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

227 ( 397 ) 

222 ( 389 ) 

238 ( 416 ) 

271 ( 474 ) 

15 

. I 6  . 

443 

553 

83 ( 369 1 
76 . ( 338 ) 

189 ( .841 

133 ( ‘592 ) 

0.945 

2.5 

A2 

10 

28 

Order No. 27946 

Custolller NanZe 
Project Name Fluor Femald 
Locatioii Hamilton, OH 
‘Modified 
GSE-4.10-007 Rev - - 07/00 

Fluor Femald Geomembrane S~pply 

w003 
OOOG55 



Roll Test Data Report 
Linina Teclinoloav, Inc. Roll No. IO2I03180 

ROLL DENTIFIG4 TION RJ3IN INFORM4 TION 
Roll Number 1021 03280 Lot Number 8221 460 

5 3  69. Product Name HDT080AS03 TYPE K306 

Production Date 2/2/2003 Supplier Phillips 

Len@ s (+I- I %) 390 feet GSE RESIIV TESTDATA 

Width @omin4 23.0 feet 

119 meters 
Prooertv Test Metlz od Results 

7.0 meters Density, g/cc ASTM D 1505 0.937 

Slieet Area 8,970 sq. feet Melr indexl g/IO min. ASTMD 1238 (190R.16) 0.10 
833 sq. meters 

Weight 4,262 pounds 
1,933 kilograms 

Test Tat  Customer Miriinium Test Rcsul13 
Method Frequency Eng&Ii Metric English Metric 

Physical Property 

Thickness. mil (rnm) 
Average 

Minimum 

Tensile Properb'es: 
Yield Strength, ppi ( N h )  - TD 

- M D  

Break Strength. ppi (N/m) - TD 

. - M D  

Yield Elongation, % - TD 

- M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, lb. (N) 
- TD 

- M D  

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 D638,Type IV/  06693 

gauge length = 1.3" 

(33 m rn) 

gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTM 0 4833 

FTMS 1OlCnO65 

ASTM 0 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 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( '294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

I00 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

83 ( 2.1 ) 

79 ( 2.0 ) 

237 ( 415 ) 

235 ( 411 ) 

233. ( 407 ) 

261 ( 457 ) 

15 

17 

428 

.495 

85 ( 378 ) 

80 ( 356 ' )  

197 ( 877 ) 

133 ( 592 1 . 

0.945 

2.5 . 

A2 

10 

28 

0 OrderNo. 27946 

C~~s~orller Nal?ie 

Location Hamilton. OH 

'Modified 
GSE-4.10-007 Rev - - 07/00 

Fluor Fernald Geomembrane Supply 

Project Name Fluor Femald OOOGG6 



Roil Test Data Report 
L i n k  TedinoIom, Inc Roll No. I02103281 

ROLL DENTIFIICQTION RESIN INFORMI TION 
RoILNunlber 102103281 Lot ffunlbcr 8221460 

Product Name HDT080AS03 Type K306 5 3  69  
Production Date 2/2/2003 Supp Iier Phillips 

Len@ =(+I- I %I 390 feet GSE RmIN TEST DATA 

JWth (NonlinCll) 23.0 feet 

e 
119 meters 

Prooertp Tesi MeUi od Results 
7.0 meters Density, g/cc ASTM D 1505 0.937 

Sheer Area 8!970 sq. feet Me& index, g/ZO niiiz. ASTMD I238 (190/2.I6) 0.10 
833 sq.meters 

Weight 4,272 pounds 
1,938 kilograms 

Tat  Tesi Cusfomer Mininrrtnt Tesi Resulis 
Me:hod Frequency English Metric English Metric Plysicor Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Sfrength. ppi (Nlcm) - TD 

- M D  

Break Slrength, ppi (N/cm) - TD 

- M D  

Yield Elongation, % - TD 

- M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
- TO 

- M D  

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glcc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type IV I D6693 

gauge length = 1.3" 

(33 m m) 

gauge length = 2.0" 

(51 mrn) 

ASTM D 1004 

ASTM D 4833 

FTMS 101 CY2065 

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 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

84 ( 2.1 1 
78 ( 2.0 1 

235 ( 412 ) 

234 ( 410 ) 

233 ( 407 ) 

267 ( 467 ) 

17 

18 

433 

491 

83 ( 369 1 
83 ( 369 1 

187 ( 832 ) 

133 ( 592 ) 

0.945 

2.5 

A2 

-10 

34 

@ OrderNo. 27946 

Customer Nanle 
Project Name Fluor Femald 
Locaiion Hamilton, OH 

'Modified 
GSE4.10-007 Rev - - 07/00 

Fluor Femald Geomembrane Supply 

OOOGG7 



Roll Test Data Report 
Linin? Tecliirolom Inc Roil No. I022 03282 

ROLL IDENTIFIC.4 TION RESIN INFORMA TION 

Producdon Date 2/2/2003 

390 feet 
119 . meters 

Widih (Nonunar) 23.0 feet 
7.0 meters 

Sheet Area 8.970 sq. Feet 
833 sq.rneten 

Weight 4,274 pounds ' 

1,939 kilograms 

Lor Number 8221460 

Type 
Suppiier 

GSE RESIN T B T  DATA 

K306 

Phillips 

Results Properiv Test Method 
Density, g/cc ASTAf D 1505 0.937 

Meli itidex, g/lO min. ASTM D I238 (190n. Ib) 0.10 

Test . T a t  Customer Minimuni Tesi Results 
Met11 on Frequency Englisli Metric Englisll Metric Physical Property 

Thickness. mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (Nlan) - TD 

- M D  

Break Strength, ppi (N/cm) - TD 

- M D  

Yield Elongalion. X - TD 

- M D  

Break Elongation, % -TD 

- M D  

Tear Resistance, Ib. (N) 
' -TD 

- M D  

Puncture Resistance, lb. (N) 

Puncture Resistance, Ib. (N) 

Density, g/cc 

Carbon Black Content. % 

Carbon Black Dispersion 

Carbon Black Dispersion 
View in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type IV I D6693 

gauge length = 1.3" 

(33 rn m) 

gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTh4 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 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 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( ,467 ) 

0.940 

2.0 

A2 

10 

7 

241 ( 422 ) 

236 ( 413 ) 

226 ( 395 ) 

223 ( 390 ) 

18 

18 

385 

397 

80 ( 356 ) 

79 ( 352 1 

194 ( 863 ) 

133 ( 592 ) 

0.945 

2.5 

A1 

10 

34 

Q' - v \  Cusfonier NQnle 
Project Name Fluor Femald 
Location Hamilton. OH 

*Modified 
GSE-4.10-007 Rev- - 07/00 

Fluor Femald Geomembrane supply 



Roll Test Data Report 
Liniiir Teclinolopv. Inc Roll No. 102103283 

ROLL lDENTIFIIcQTfON RESIN INFORMATION 
Lot Number 8221460 .:-- 53 6 9 

@ RoNiVuniber 102103283 

Product Name kWf080AS03 Type K306 

Produciion Dale 2Q/2003 Supplier Phillips 

LengtJi =:(+I- I 9g) 390 feet GSE RESIN TEST DATA 
119 meters 

(Nominal/ 23.0 feet Pronertv Test Meliod Resulls 
7.0 meters Density, g/cc ASTM D 1505 0.937 

Stieei Area 

Weiglit 

8,970 sq. feet 

4,268 pounds 
1,936 kilograms 

833 sq.meters 
Melt index, g/10 nibz. ASTMD 1238 (19012.16) 0.10 

Test Test Customer Muiinium Test Results 
Method Frequency EnglisJi Metric Engkli  Meiric Pliysical Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Propertjes: 
Yield Strength, ppi (Nlcm) - TD 

- M D  

Break Strength, ppi (Nlcm) - TD 

- M D  

Yield Elongation, % - TD 

- M D  

Break Elongation. % - TD 

- M D  

Tear Resistance, 16. (N) 
-TD 

- M D  

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glcc 

Cartion Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type IV I D6693 

gauge length = 1.3" 

(33mm) 

gauge length = 2.0' 

(51 mm) 

ASTM D 1004 

ASTM D 4033 

FTMS 101 (22065 

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 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

IO 

7 

237 ( 414 ) 

231 ( 403 ) 

223 ( 390 ) 

262 . ( 459 ) 

15 

18 

476 

541 

77 ( 343 1 
79 ( 352 ) 

186 ( 828 ) . 

133 ( 592 ) 

0.945 

2.5 

A1 

10 

34 

Order No. 27946 

Custotner Nanle 

Locaiion Hamilton, OH 
*Modified 
GSE-4.10-007 Rev - - 07/00 

Fluor Femald Geomembrane Supply 
Projeci Name Fluor Femald 000669 

2/212003 



Roll Test Dnta Report 
L i n k  Tecltnoio,ov, Inc RoZI No. 102103255 

ROLL IDENTIFICATION RESIN INFORMA TION 

Lot Number 

Type 

8221514 

K306 5 3  69 
Production Date 2JZ'oO3 Supplier Phillips 

Length q+~ 1%) 390 feet GSE RESIN TEST DA TA 
119 meters 

Wdth (~0,nind) 23.0 feet 
7.0 meters 

Prooertv 
DeilsiQ, g/cc 

Test Method Results 
ASTMD IS05 0.937 

Sheet Area 8.970 sq. feet Meli index, g/lO min. ASTMD I238 (190/2..16) 0.08 
833 sq. meters 

Weight 4,244 pounds 
1,925 kilograms 

Physical Propem Tat  TeSr Custoiner Murunurn Test Res~l ts  
Method Frequency Eii~lisli Metric English . Metric 

Thickness, mil (rnm) 
Average 

Minimum 

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

- M D  

Break Strength, ppi (Nlcm) - TD 

- M D  

Yield Elonoation. % - T O  " .  
- M D  

Break Elongation, % - TD 
0 

- M D  

Tear Resistance, Ib. (N) 
- TD 

- M D  

Puncture Resistance, lb. (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 D638,Type IV I D6693 

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 301 5 

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 ) 

78 . . ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 1 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

83 ( 2.1 1 
78 ' ( 2.0 ) 

241 ( 421 ) 

230 ( 402 ) 

186 ( 326 ) 

253 ( 442 ) 

16 

16 

468 

419 

195 ( 868 ) 

133 ( 592 . ) 

0.945 

2.5 

A I  

10 

33 

Order No. 27946 

Cusfojller Nallle 
Project Nante Fluor Fernaid 
Location Hamilton. OH 
'Modified 
GSE-4.10407 Rev - - 07/00 

Fluor Fernald Geomembrane S~pply 

0 O O ~ ~ ' O  



Roll Test Data Report 
Lininp Teclinolo-q, Inc Roil No. lo2103287 

ROLL LDENTIFIC4 TION 

Produciion Dare 2/2/2003 

Lot Nunrber 

Type 
Suuulier 

8221514 

K306 

Phillips 
5 3  69 

Length z (+I- 1%) 390 feet 
119 meters 

Wid!h ~ o n r i n a ~  23.0 feet 
7.0 meters 

8,970 sq. feet Sheer Area 

Weight 4,236 pounds 

833 sq. meters 

1,921 kilograms 

~ - 
GSE RESIN TEST DATA 

Prover& Tes! Meiltod Results 
Density, g/cc ASTMD 1505 0.937 

Melt index, g/lO niin ASTMD 1238 (190L2.16) 0.08 

Tesi Results TS! Test Customer Miiiimum Pltysical Properg Me!hod Frequency Engltrlr Melric EnglhIi Metric 
Thickness, mil (mm) 

Average 

Minimum . 

Tensile Properties: 
Yield Strength, ppi (N/cm) - TD 

- M D  

Break Strength, ppi (N/an) - TD 

- M D  

Yield Elongation, % - TD 

- M D  

Break Elongation, % -TO 

- M D  

Tear Resistance, Ib. (N) 
- TD 

- M D  

Puncture Resistance, Ib. (N) 

Puncture'Resistance, Ib. (N) 

Density, glcc 

Carbon Black Content % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type IVI D6693 

gauge length = 1.3" 

(33 m) 
gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS 101 (32065 

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 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

1 2  

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

1 0  

7 

84 ( 2.1 1 
79 . ( 2.0 ) 

246 ( 431 ) 

235 ( 411 ) 

185 ( 324 ) 

288 ( 503 ) 

16 

18 

267 

513 

79 ( 352 1 
77 ( 343 1 

187 ( 832 ) 

148 ( 659 ) 

0.946 

2.6 

A1 

10 

30 

Order No. 27946 

Customer NaIjie 
Project Name Fluor Femald 
Locarion Hamilton, OH 

'Modified 
GSE4.10~307 Rev - - 07/00 

Fluor Fernald Geomembrane Supply 

BPOOG"71 



Roll Test Data Report 
Liniiv Technoloev. Inc Roll No. 102103288 

ROLL IDENTIFIG4 TION RESIN INFORMA TION 

Roll Number 102103288 Lot Nuniber 8221514 

Product Name HDTOMAS03 Type K306 

Produclion Date 2/2/2003 Supplier Phillips 

Length =: (+L I %) 390 feet GSE RESIN TESTDATA 
119 meters 

Test Method RauIts 
ASTM D IS05 0.937 

Width vonlinao 23.0 feet 
7.0 meters 

Prouerty 
Densig, g/cc 

Sh eel Area 8,970 sq. feet 
833 sq. meters 

Melt iitdex, g/lO min. ASTM D 1238 (190R.16) 0.08 

Weigh t 4,250 pounds 
1,928 kilograms 

Test Test Custonier Mirtiiiiuni Test Results 
Method Frequeri cy Eitglirlr Metric Engrislt Metric Physical Property 

Thickness, mil (mm) . . 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi ( N l c m )  - TD 

- M D  

Break Strength. ppi (N/cm) - TD 

- M D  

Yield Elongation. % - TD 

ASTM D 5994 

ASTM D638,Type IV I D6693 

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 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 

12 

12 

100 

100 

232 ( 405 ) 

230 ( 403 ) 

232 ( 407 ) 

271 ( 474 ) 

16 

17 

408 

508 

gauge length = 1.3' 

(33 m m) 

gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

- 
- M D  

Break Elongation, % - TD 
0 

- M D  

Tear Resistance, Ib. (N) 
- TD 

- M D  

Puncture Resistance, Ib. (N) 

56 ( 249 ) 

56 ( 249 ) 

83 ( 369 ) 

77 ( 343 1 
ASTM D 4833 

120 ( 534' ) 

Puncture Resistance, Ib. (N) 10lC/2065 
105 ( 467 148 ( 659 ) 

0.946 
Density. glcc ASTM D 1505 

0.940 

ASTM D 1603' Carbon Black Content, % 
2.0 2.6 

A I  

10 

30 

Carbon Black Dispersion ASTM D 3015 
A2 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) -Side A 

ASTM D 5596 
10 

GRI GM 12 
7 

rder No. 27946 

CItstonter Nunie 

Location Hamilton, OH 

'Modified 
GSE4.10-007 Rev- - 07/00 

Fluor Femald Geornernbrane Supply 

Project f fame Fluor Femald etS;O67% 



Roll Test Dnta Report 
Liniire TecliiioIo,ov. Inc. Roll No. IO21 03289 

ROLL IDENTIFICA TION RESIN INFORM4 TION e Roll Number 102103289 Lot Number 8221514 

53 69, Product Naiiie HDT080AS03 TVpe K306 

Production Date 2LX903 Supplier Phillips 

Length S(i/- 1%) 390 feet GSE RESIN TEST DATA 

Width (ivomind) 23.0 feet 

119 meters 
ProDerhr Tesf Merliod Results 

7.0 meters Density, g/cc ASRK D 1505 0.937 

Sheet Area 

Weight 

8,970 sq. feet 

4,290 pounds 
1,946 kilograms 

833 sq. meters 
Mekindex, g/lO niin. ASTMD 1238 (190D.16) 0.08 

Test Test Customer Minimum Test Results 
MetIi od Frequency Englislt Metric English Metric 

PhpicaC Property 

Thickness. mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield.Stength, ppi (Nlcm) - TD 

- M D  
Break Strength, ppi (N/cm) - TD 

- M D  

Yield Elongation, % - TD * - M D  

Break Elongation, % - TD 

- M D  
Tear Resistance, Ib. (N) 

-TD 
- M D  

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 D638,Type IV I D6693 

gauge length = 1.3" 

(33 m m) 

gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS 101CQ065 

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 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 . .  

12 

io0 

I 00  

56 ( .  249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

a3 ( 2.1 

79 ( 2.0 

229 ( 400 

232 ( 405 

263 ( 460 

272 ( 476 

17 

17 

537 

505 

81 ( 360 

75 ( 334 

198 ( 881 

148 ( 659 

0.946 

2.6 

A I  

10 

29 

Order No. 27946 

Custolner Nanle 

Location Hamilton, OH 

'Modified 
GSE-4.10-007 Rev - - 07/00 

Fluor Femald Geomernbrane Supply 

2/2/2003 
Project Name Fluor Femald 000673 



Roll Test Data Reporf 
Linirrp Teclrnolopv. Tnc. Roll No. IO2103290 

ROLL IDENTIFICATION RESIN INFORMA TION 

Lot Number 

TYW 
Suuulier 

8221514 

K306 

Phillips 53 Qa Production Date 2QL'OO3 

GSE RESIN TEST DATA 

Width (Noninal) 23.0 feet 
7.0 meters 

Sheet Area 8,970 ' sq. feet 
833 sq. meten 

Prouertv Test Method Results 
Density, g/cc ASljM D 1505 0.937 

MeLt index, g/lO ntin. ASTMD 1238 (190/2.16) 0.08 

FVeiglit 4,270 pounds 
1,937 kilograms 

Tesl Tesi Customer Muiimunz Test Rem113 
Method Frequency En,Olislr Metric EngZish Metric 

Phpical Property 

Thickness, mil (rnrn) 
Average 

Minimum 

Tensile Properties: 
Yield Strength. ppi (Nlcm) - TD 

- M D  

Break Strength, ppi (N/cm) - TD 

- M D  

ASTM D 5994 
every roll 

I 
80 ( 2.0 ) 

78 ( 2.0 1 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 D638,Type N I D6693 
168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

228 ( 399 ) 

233 ( 407 ) 

227 ( 397 ) 

267 ' ( 467 ) 

16 

16 

529 

516 

120 ( 210 ) 

12 

12 

100 

100 

gauge length = 1.3" 

(33 mrn) 

gauge length = 2.0" 

(51 rnrn) 
ASTM D 1004 

Yield Elongation, % - TD 

- M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
- TD 

- M D  

Puncture Resistance, Ib. (N) 

56 ( 249 ) 

56 ( 249 ) 

ASTM D 4833 

FTMS 101c12065 

ASTM D 1505 

ASTM D 1603' 

. ASTM D 3015 

ASTM D 5596 

GRI GM 12 

120 ( 534 ) 188 ( 837 ) 

Puncture Resistance, Ib. (N) 
105 . ( 467 1 148 ( 659 ) 

Density, glcc 
0.940 0.945 

Carbon Black Content, % 
2.0 2.5 

Carbon Black Dispersion 
A2 A1 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

10 10 

7 29 

Order No. 27946 

Cllstofl1er Nanle 

Location Hamilton. OH 

*Modified 
GSE-4.10-007 Rev - - 07/00 

Fluor Femald Geomernbrane Supply 

Project Nome Fluor Femald 000674 
2/3/2003 



Roil Test Data Repori 
L k i w  Technologv. Iilc Roll No. 102103291 

ROLL IDENTIFIG4 TION RESIN INFORMA TION 
Roll Number 102103291 Loi Number 8221.51 4 

53 69 K306 Product Name HDT080AS03 Type 
Prodiicfion Dare 2kK3XK3 Supplier Phillips 

Length z (+I- I %) 390 feet GSE RESIN TEST DA TA 

Prouertv Tesi Method Wdtf1 (Nomina0 23.0 feet 

119 meters 
Results 

7.0 meters Density, g/cc ASTM D 1505 0.937 

Sheef Area 8,970 sq. feet Mett index, g/lO nzin. ASTMD I238 (190/2,I6) 0.08 
833 sq. meters 

Weight 4,260 pounds 
1,932 kilograms 

Pliysical Proper01 Tesi Test Customer Minitrum . Test Resulfs 
Method Frequency English . Meiric En,Oisii Metric 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (N/cm) - TD 

- M D  

Break Strength, ppi (N/un) - TO 

- M D  

Yield Elongation, % - TD 0 - M D  
- 

Break Elongation, % - TD 

- M D  

. Tear Resistance, Ib. (N) 
- TD 

_ .  - M D  

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 D638,Type IV I 06693 

gauge length = 1.3" 

(33 rn m) 

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 0 5596 

GRI GM 12 

every roll 

every roll 

every roll 

every roll 

every roll 

every roil 

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 ) 

78 ' ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( '210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

224 ( 392 ) 

224 ( 392 ) 

227 ( 397 ) 

273 ( 478 ) 

15 

17 

478 

552 

197 ( 877 ) 

148 ( 659 . )  

0.945 

2.5 

A1 

10 

27 

Order No. 27946 

Cmfotfzer ]Vunie 

Location Hamilton, OH 

'Modified 
GSE-4.10-007 Rev - - 07/00 

Fluor Fernald Geomembrane Supply 

Project Name Fluor Fernald 000675 
2/3/2003 



Roll Test Datu Report 
Linirrp Technolow. fnc  Roll No. 102103292 

ROLL DENZIFICATION RESIN  INFO^ TlON 
Roll Number 102103292 Lot Number 8221514 

K306 

53  4% Product Name HDT080AS03 Type 
Produciion Dare 2l3/2003 Supplier Phillips 

Lengilt s (+I- I %) 390 feet GSE RESIN TEST DATA 

Width (Nonrinllr) 23.0 feet 
119 meters 

Prooertv Test Method Results 
7.0 meters Density, g/cc ASTMD I505 0.937 

Sheet Area 8,970 sq. feet Meli inder, g/lO min. ASTM D 1238 (190/2.I6) 0.08 
833 sq.meten 

Wei$ Z 4,320 pounds 
. 1,960 kilograms 

Tesi Test . Customer Muiirnurit Test Resulrs 
Method Frequency Englisli Meiric Englisli Metric Physical Proper0 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properb'es: 
Yield Strength, ppi (N/cm) - TD 

. .  

- M D  
Break Strength, ppi (Nlcm) - TD 

- M D  

Yield Elongation, % - TD 

- M D  

Break Elongation, % - TD 

- M D  

Tear Resistance. lb. (N) 
. . -TD 

- M D  

Puncture Resistan,ce, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density. g/cc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height - 
Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type IV I D6693 

gauge length = 1.3' 

(33 m) 
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 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 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

205 ( 912 ) 

148 ( 659 ) 

0.945 

2.5 

A1 

10 

27 

Order No. 27946 

Ci,sto,ner j~~~~~ 

Location Hamilton. OH 

'Modified 
GSE-4.10-007 Rev - - 07/00 

Fluor Femald Geomembrane Supply 

Project Name Fluor Femald 00067G 



Roll Test Data Report 
Lininp Technoloav, Inc Roil No. 102103294 

ROLL IDEIVTFICA TION RESliVAVFOM TION 
8221514 

5 3  49. 
Roll Number 102103294 Lot Number 
Product Nume HDT080AS03 Type K306 

Production Date 2/3/2OQ3 Supplier Phillips 

Lenith s (+I- I %) 390 feet GSE REs17v TEST DATA 

Prowriv Test Method Wi&h (Nominal) 23.0 feet 
7.0 meters Density, g/cc ASTM D 1505 0.937 

Slieel Area 8,970 sq.feet Melt index, g/lO nibr. ASTMD I238 (190L2.16) 0.08 

119 meters 
Result3 

833 sq.meters 

Weight 4.280 pounds 
1,941 kilograms 

Test Test Cusiomer Minimum Test R a u k .  
hlefltod Frequency EnglNi . Melric Emglisli Metric 

Physical Property 

Thickness, mil (mm) , 

Average , 

Minimum 

Tensile Properlies: 
Yield Strength, ppi (Nlcm) - T O  

- M D  
Break Strength, ppi (Nlcm) - TD 

- M  D 

Yield Elongation, % - TD 0 - M D  
Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
- TO 

- M D  

' Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, g/cc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type IV I 06693 

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 roll 

every roll 

every roll 

every roll 

every roll 

every roll 

168 ( 

168 ( 

120 ( 

120 ( 

12 

12 

every roll 100 

every roll 100 

2.0 ) 

2.0 ) 

294. 1 
294 1 
210 ) 

210 ) 

every roll 56 ( 249 ) 

every roll 56 ( 249 ) 

every roll 120 ( 534 ) 

every 5th 105 ( 467 ) 

every 4th 0.940 

every 4th 2.0 

every 5th A2 

every 4th I O  

every 2nd 7 

226 ( 395 ) 

226 ( 395 ) 

195 ( 341 ) 

180 ( 315 ) 

16 

15 

538 

504 

a4 ( 374 1 

0.945 

2.6 

A2 

10 

33 

@ Order No. 27946 
Caionler Nanie 

Location Hamilton, OH 

'Modified 
GSE-4.10-007 Rev - - 07/00 

Fluor Fernald Geomembrane Supply 

Project Name Fluor Femald 00-8G77 
2/3/2003 



. Roll Tesf Dafa Reporf 
Lininz Teclitiolo,ov. Ittc. Roll No. 102103295 

ROLL lDElvTIFICATION RESYN INFORMA TIOff 

53 69. @ Roll Number 102103295 Loi Number 8221514 

Produci Name HDT080~03 Type K306 

Production Daie 213/2003 Suudier Phillips 
~ 

Let~gtJ~ z (++ 1 %) 390 feet GSE RESYN TEST DATA 
119 meters 

Wdth (Noniina 23.0 feet 
7.0 meters 

Proper@ 
Dei&@, g/cc 

Test Method Resulis 
ASTM D I SO5 0.937 

Sheet Area 8.970 sq. feet Melt index, g/lO ntin. ASTM D 1238 (190/2.I6) 0.08 

Weight 4.274 pounds 

833 sq.meters 

1,939 kilograms 

Test Test Customer Miniinurn Test Results 
MeiJcod Frequency EngWi Meiric Engikh Metric Physical Property 

Thidtness, mil (mm) ASTM D 5994 
Average every roll 80 ( 2.0 ) 84 ( 2.1 1 
Minimum everyroll ' 78 ( 2.0 ) 78 ( 2.0 1 

Tensile Properties: ASTM D638,Type IV I D6693 
Yield Strength, ppi (Nlcrn) - TD every roll 168 ( 294 ) 233 ( 407 ) 

- M D  every roll 168 ( 294 ) ,242 ( 423 ) 

Break Strength. ppi (Nlcm) - TD 

- M D  

every roll 120 ( 210 ) 250 ( 438 ) 

every roll 120 ( 210 ) 234 ( 410 ) 

Yield Elongation, % .- TD * - M D  

gauge length = 1.3" every roll 

(33 m m )  every roll 

12 

12 

17 

18 

Break Elongation, % - TD gauge length = 2.0" every roll 100 507 

- M D  (51 m m )  every roll 100 383 

Tear Resistance, Ib. (N) 
- TD 

- M D  

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 1004 
every roll 56 ( 249 ) 83 ( 369 1 
every roll 56 ( 249 ) 83 ( 369 1 

ASTM D 4833 
193 . ( 859 ) every roll 120 ( 534 1 

FTMS 101W065. 
152 ' ( 676 ) every 5th 105 ( 467 ) 

ASTM D 1505 

ASTM D 1603' 

ASTM D 301 5 

ASTM D 5596 

GFU GM 12 

every 4th 0.940 

every 4th 2.0 

every 5th A2 

every 4th. 10 

every 2nd 7 

0.945 

2.6 

A2 

10 

30 

Order No. 27946 
Cllslonrer Nan2.g 

Location Hamilton, OH 

'Modified 
GSE-4.10-007 Rev - - 07/00 

Fluor Fernald Geomembrane Supply 

* 
Project Name Fluor Femald OOG3678 

2/3/2003 



Roll Test Dnfn Report 
Lirrina Teciirioloav. Inc Roll No. 1021 03296 

ROLL LDENTIFICXTION RESIN i N F O M  TION 
Roll Number 102103296 Lot Nuniber 8221514 

Product Name HDT080AS03 

Production Date 2/3/2003 Supplier Phillips 

Length qq- i%) 390 feet GSE RmlN TEST DATA 

Width VonzinG 23.0 feet 
7.0 meters Density, g/cc ASTMD 1505 0.937 

Sheet Area 8.970 sq. feet Me.9 index, g/lO miiL ASTMD 1238 (190/2.16) 0.08 

TYPe K306 53 68 

119 meters 
Prouertv Test Method Results 

833 sq.meters 

Weight 4,260 pounds 
1,932 . kilograms 

' Test Test Customer Mininuim Test Resub 
Mdlt od Fretluericv Enzlish Metric EngIislt Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

. -  

Tensile Propeities: 
Yield Strength, ppi (Nlcm) - TD 

- M D  

Break Sbength, ppi (Nan) - TD 

- M D  

Yield Elongation, % - TD 

- M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
- TD 

- M'D 

Puncture Resistance, lb. (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 D638,Type IV I D6693 

gauge length = 1.3- 

(33 mm) 

gauge length = 2.0' 
(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS 101WO65 

ASTM D 1505 

ASTM D 1603' 

ASTM 0 3015 

ASTM D 5596 

GRI GM 12 

eveiy rot1 

every roll 

every roll 

every roll 

evev 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 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 

0.940 

2.0 

A2 

10 

7 

244 ( 427 ) 

247 ( 432 ) 

279 ( 488 ) . 

'273 ( 477' ) ' 

16 

18 

539 

493 

205 ( 912. ) 

152 ( 676 ) 

0.945 

2.6 

A2 

10 

30 

Order No. 
Customer Name 
Project Name 
Location 
'Modified 
C C K A  4n-nn7 tam., 

27946 
Fluor Femald Geomembrane Supply 
Fluor Femald 
Hamilton. OH 

- n7mn 



Roll Test Data Report 
L i n k  Teclinolopv. Inc RON No. I02103297 

ROLL lDENTIFlG4 TION RE!XT?LVFORMA TION a Roll Number 1021 03297 Lot Number 8221 514 

Product Name HDT080AS03 Type K306 53 69. 
Production Date 2/312003 Supplier Phillips 

L en@ z (+I- I %) 390 feet GSE RESIN TEST DATA 

Width (Nomind 23.0 feet 
7.0 meters Density, g/cc ASTM D 1505 0.937 

Sheet Area 8,970 sq. feet Melt index, g/lO mht. ASTM D 1238 (190/2.16) 0.08 

Weight 4,300 pounds 

119 meters 
Proper& Tes! Met11 od Results 

833 sq. meten 

1,950 kilograms 
~ 

Test Results Physical Property Ta t  T a t  Customer Muiinuim 
Method Frequency Eirglisli Metric English Metric 

Thickness, mil (mm) 
Average 

f4inimu.m 

Yield Strength, ppi (Nlm) - TD 
Tensile Properties: 

- M D  

Break Strength, ppi (Nlm) - TD 

- M D  

Yield Elongation, % - TD 

- M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
- TD 

- M D  

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glcc 

Carbon Black Content, % 

Carbon Black Dispersion 

ASTM D 5994 

ASTM D638,Type IV I D6693 

gauge length = 1.3' 

(33 m m )  
. . .  gauge length = 2.0' 

(51 mm) 
ASTM D 1004 

ASTM D 4833 

FTMS 101C/2065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

Carbon Black Dispersion ASTM D 5596 
Views in Cat1 - Cat2 

Asperity Height . GRI GM 12 
Average (mils) : Side A 

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 

every4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( , 2.0 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

5 6 '  ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

247 ( 433 ) 

238 ( 417 

238 ( 416 ) 

277 (. 484 

17 

17 

438. 

501 

200 ( ,890 )' 

152 ( 676 ) 

0.944 

2:7 

A2 

10 

38 

Order No. 27946 

Cmtonler Nanie 
Project Name F h r  Femald 
Location Hamilton, OH 
'Modified 
CCEA n-nn7 w - - n7mn 

Fluor Femald Geomembrane Supply 

2/3/2003 
cPOeiGf30 



RoII Test Data Report 
Linin? Teclmolohq, Znc. Roll No. 102103298 

ROLL IDENTIFIG4 TION RESININFORMA TION @ RoIlNumber 102103298 Loi Number 8221514 

Producf Nmie HDTOaOAS03 ?.YP K306 5 3  69 
Produciwn Date 2/3/2003 Supplier Phillips 

Length z (+I- I 390 feet GSE RESIN TEST DATA 

Widili (Nomina 23.0 feet 
7.0 meters Density, g/cc ASTM D 1505 0.937 

Sheet Area 8,970 sq. feet Meli indew, g/IO min. ASTMD I238 (19ODS6) 0.08 

Weight 4.276 pounds 

119 meters 
Prouerip Test Method Results 

833 sq.meters 

1,940 kilograms 

PliysicaI Properg Test Test Customer Minimum Test Results 
Method Frequency English Metric Etigli~h Meiric 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (Nan) - TD 

- M D  

Break Strength, ppi (N/cm) - TD 

- M D  

Yield Elongation, % - TD 

- M D  

Break Elongation, % - TD 

- M D  

Tear Resistance. Ib. (N) 
- TD 

- M D  

Puncture Resistance, Ib. (N) 

Puncture'Resistance, Ib. (N) 

Density, g/cc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type IV I D6693 

gauge length = 1.3' 

(33rnm) 
gauge length = 2.0' 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS lOlCl2065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 301 5 

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 

86 ( 2.2 ) 

81 . ( 2.1 ) 

246 ( , 431 ) 

240 ( 420 ) 

229 .( 400 ) 

271 ( 473 ) 

16 

17 

425 

441 

78 ( 347 1 
79 ( 352 

203 ( 903 1 

2.7~ 

A2 

10 

38 

Order No. 27946 
Cmto/?1er Nante 

Location Hamilton, OH 

'Modified 

Fluor Femald Geomernbrane Supply 

Project Name Fluor Femald OOOGS1 
m003 

-- .- - 



Roll Test Data Report 
Linine Techrrolow. Inc Roll No. 102103299 

ROLL DENTIFICATION h!ESINIIvFORMA TION @ Roll Number IO2103299 Lot Number 8221514 

5 3  69 Product Name ~DT080AS03 Type K306 

Production DQte ~3/2003 Suppiier Phillips 

Length =(+I- 1%) 390 feet GSE RESlN TEST DA TA 

Width (Nominal) 23.0 feet 

119 meters 

7.0 meters De&& g/cc 
Prooerty Test Metli od Results 

0.937 ASTM D I505 
Sheet Area 8,970 . sq. feet Met2 bidex, g f f 0  min. ASTMD J238 (190/2..16) .0.08 

833 . sq. meters 

Weight 4,300 pounds 
1,950 kilograms 

Test Test Customer Minimum Test Results 
Method Frequency English Metric EngMt Mciric Physical Proper@ 

. Thidtness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
. Yield Strength, ppi (Nlcm) - TD 

- M D  

Break Strength, ppi (Wcm) - TD 

. - M D  

Yield Elongation, % - TD 0 - M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. IN) 
- TD 

- M D  

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density. gkc  . 

Carbon Black Content % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
. Average (mils) - Side A 

ASTM D 5994 
. .  every roll 

every roll 

ASTM D638,Type NI 06693 

gauge length = 1.3' 

(33 m m) 

gauge length = 20' 
(51 mm) 

ASTM D 1004 

ASTM D 4033 

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 roll 

, every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

78 ( 2.0 . ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

235 ( 412 ) 

236 . (  413 ) 

178 ( 312 ) , . 

196 . ( '342 ) 

17 

17 

502 

528 

196 ( 872 ) 

0.944 

2.7 

A2 

10 

33 

Order No. 27946 

Customer NQnle 

Location Hamilton, OH 
'Modified 

Fluor Femald Geomembrane supply 

0 
Project i%me Fluor Fma ld  080682 

- -- ._ 



Roll Test Data Report 
Linin0 Technolopv. Inc Roll No. 102103300 

ROLL LDENTIFIU TION RESIN INFORM4 TION 
Lot Number 8221514 

5369 . 

RON Number 102103300 

Product Name HDT080AS03 TJ'pe K306 

Production D ~ i e  2/3/2003 Supplier Phillips 

Length G= (+I- I %) 390 feet GSE RESm TEST DATA 

mdth (NonliiurO 23.0 feet 

119 meters 
Prouerh, Test Mefhod ResuLrs 

7.0 meters Density, g/cc ASTMD 1505 0.937 

Sheet Area 8,970 sq. feet 

Weight 4,294 pounds 

833 sq.meters 

1,948 kilograms 

Melt index, g/10 min. ASTMD 1238 (190/2..16) 0.08 

~~ 

Test Results Taf Test Customer Minimum Physical Property Method Frequency English Metric English Metric 
Thickness, mil (mm) 

Average 

Minimum 

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

- M D  

Break Strength, ppi (N/cm) - TD 

- M D  

Yield Elongation, % - TD 

- M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
-TD 

- M D  

. .  

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 D638,Type IV I 06693 

gauge length = 1.3' 

(33 m m)' 

gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

m. lOlC/20M 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM 0 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 ) 

78 ' ( 2.0 ) 

168 ( 294 

168 ( 294 

120 ( 210 ) 

120 ( 210 1 
12 

12 

i 00 

100 

56 , ( 249 ) 

56 ( 249 ) 

120 ( 534 1 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

85 ( 2.2 ) 

79 ( 2.0 1 

243 ( 425 ) 

234 ( 409 ) 

181 ( 317 ) 

184 ( 322 ) 

17 

17 

433 

455 

80 ( 356 1 
83 ( 369 ) 

197 ( 877 

136 ( 605 ) 

0.944 

2.7 

, A 2  

-10 

33 

Order No. 27946 

C ~ s ~ o ~ ~ z e r  Nnnle 
Project Nome Fluor Femald 
Location Hamilton, OH 

'Modified 
GSE-4.10-007 Rev - - 07/00 

Fluor Fernald Geomembrane Supply 

2/3/2003 080G83 



Roll Test Data Report 
Lininf Technolom, Inc RON No. 102103301 

ROLL IDENTIFICATION mriv R V F O R A ~  TION 
8221514 @ Roll Nuntber 102103301 Loi Number 

5 3  6% Product Nwne HDT080AS03 Type K306 

Production Date 2/3/2003 Supplier Phillips 

Length =:(+I- I %) 390 feet GSE RESIN TEST DATA . 
119 meters 

WidtJi w o n r i n d  23.0 feet 
7.0 meters 

Proueriv 
Dells*, g/cc 

Tesi Meiliod Results 
ASTM D IS05 0.937 

8,970 sq. feet Melt iiida, g/lO min. ASTMD 1238 (190L2.16) 0.08 
833 sq. meters 

Sli eel Area 

Weigh 1 4,274 pounds 
1,939 . kilograms 

Physical Property Test T a t  Cusionter Minimuin . Test Results 
Meiliod Frequency Eiinlisli Meiric ' Enalish Metric 

Thickness. mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength. ppi (N/m) - TD 

- M D  

Break Strength, ppi (N/cm) - TD 

- M D  

Yield Elongation, % - TD 0 ' - M D  

Break Elongation, %'- TD 

- M D  

Tear Resistance, Ib. (N) 
- TD 

- M D  

Puncture Resistance. Ib. (N) 

Puncture Resistance. Ib. (N) 

Density, g/cc 

'Carbon Black Content % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2' 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type IV I D6693 

gauge length = 1.3" ' 

(33 m m) 

gauge length = 2.0' 

(51 mm) 

ASTMD1004 . 

ASTM 0 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 roll 

every roll 

every roll 

every roll 

every roll 

every 5th 

: every& 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120. ( 210 ) 

120 ( 210 1 
12 

12 

100 

100 

56 ( ,249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

238 ( 416 ) 

237 ( 416 ) 

223 ( 391 ) 

248 ( 434 ) : 
16 

18 

400 

465 

81 ( 360 ) 

84 ( 374 1 

192 ( 854 ) 

141 ( 627 ) 

0.945 

2.5 

A2 

10 

34 

Order Fo. 27946 

Cutonler Nanle 
Project Name Fluor Femald 
Location Hamilton. OH 

'Modified 

Fluor Femald Geomembrane Supply 

2/4/2003 
000684 

P C - ~  a 4 n  m n 7  om.. n71nn 



Roll Test Data Report 
Linin? Tecliriolo,ov, Inc Ro LI No. I 02 I033 02 

ROLL LDEhrTIFIC.4 TION RESIIVUVFORMA TION 
Roll Number 102103302 Lot Number 8221514 

Product Name HDT080AS03 Type K306 5 3  69.. 
Produciiom Daie 2/3f2003 Supplier Phillips 

Length =:(+I- i %) 390 feet GSE REslN TEST DATA 

Width (ivon~tiao 23.0 feet 

Slieei Area 8,970 sq. feet Meltinder; g/lO Inin. ASTMD 1238 (190l2.16) 0.08 

119 meters 
Pronertv ' Tesr Method Results 

7.0 meters Density, g/cc ASTMD 1505 0.937 

833 sq-meters 

Weight 4.290 pounds 
1,946 kilograms 

Pliysical Property . Tesi 
Method 

Test Custonier Minitnum Test Results 
Frequency English Metric Ennlisli Metric 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength. ppi (N/cm) - TD 

- M D  

Break Strength. ppi (N/cm) - TD 

- M D  

Yield Elongation, % - TD 0 - M D  

Break Elongation, % - TD 

-WID 

Tear Resistance, Ib. (N) 
- TD 

- M D  

Puncture Resistance, Ib. (N) 

Puicture 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 D638,Type NI D6693 

gauge length = 1.3" 
(33 mm) 

gauge length = 2.0" 
(51 mm) 

' ASTM D 1004 

ASTM D 4833 

FTMS 101 CY2065 

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 ) 

78 ( 2.0 ) 

168 ( 294 

168 ( . 294 ) 

120 ,( 210 1 
,120 ( 210 1 

12 

12 

100 

100 

56. ( 249 ) 

56 ( 249' ) 

120 ( 534 1 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

. 7  

243 ( '425 ) 

233 ( 407 ) 

250 ' ( '  437 ) 

267 ( ,468 ) 

17 
17 

441 , . 

452 

189 ( 841 .) 

141 . (  627 ) 

. 0.945 

2.5 

A2 

10 

34 



Roll Test Dafa Reporf 
Linin2 Teclirzolo,ov, Inc. 

Location Hamilton, OH 

'Modified 
CCFJ I n-nm R~~ - - n71nn 

Roll No. 102103303 

2/4/2003 

-- 

ROLL LDENTIFICATloN RESIN WF0R.W TION 
8221514 RoUNunlber 102103303 Lot Number 

Type K306 5 3  69. Product Name HDT080AS03 

Production Dare 2l3I2003 Supplier Phillips 

Length s(+/- 1%) 390 feet GSE RESIlv TESTDATA 

width (Nominal) 23.0 feet 

119 meters 
Prouertv Test Meiii od ResulLF . 

7.0 meters Dens@, g/cc ASTM B 1505 0.937 

Sheet Area 8.970 'sq. feet Melt i idtx,  g/lO min. ASTMD 1238 (1900S6) 0.08 
833 sq.meten 

Weight 4,300 pounds 
1,950 kilograms 

Test. Test Cusionrer Mininurni T a t  Results 
MetJiod Frequency Engihli Metric English Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
. 'Yield Strength, ppi (Nlcm) - TD 

. - M D  

Break Strength, ppi (N/cm) - TD 

- M D  

Yield Elongation, % - TD 0 '  - M D  

Break Elongation. % - TD 

- M D  

Tear Resistance, Ib. (N) 
- TD 

- M D  

Puncture Resistance, Ib. (N)  

Puncture Resistance, Ib. (N) 

Density, g/cc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

kperity Height 

Mews in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type N I D6693 

gauge length = 1.3' 

(33 m rn) 

gauge length = 2.0' 

(51 mrn) 

ASTM D 1004 

ASTM D 4833 

FTMS lOlCf2065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 301 5 

ASTM D 5596 

GFU 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 5@ 

every 4th 

every 2nd 

80 ( 2.0 ) 

78 ( 2.0 ) 

83 ( 2.1 ) 

79' ( -  .2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ,( 210 ) 

120 ( 210 ) 

12 

12 

, '  100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

231 ( 404 1 
237 ( 415 ) 

249 ( 436 ) 

280 . ( 491 

17 

18 

475 

542 

77 ( 343 1 
78 ( 347 ) 

192 ( 854 ) 

141 ( 627 ) 

0.945 

2.5 

A2 

10 

25 



Roll Test Data Report 
Lhiiii,o Teclinolopv. Innc Roll No. 102103304 

2 

ROLL IDENTIFIICQ TION RESIN INFORkC4 TION 
Roll Number 102103304 Lot Number 8221514 . 
Product Name HDT080AS03 Type K306 53 69. 
Production Date 2/3/2003 Supplier Phillips 

Length =:(+I- I %) 390 feet 

width (Nomina) 23.0 feet 

GSE RESLN TEST DATA 
119 meters 

Prooerq Test Method RL?SlllB 
7.0 meters Density, g/cc ASTM D 1505 0.937 

Sheer Area 8,970 sq. feet Meltirrda, g/lO min ASTMD 1238 (190L2.16) 0.08 
833 sq. meters 

Weight 4,306 pounds 
1,953 kilograms 

Test Test Customer Minimum Test Results 
Method Frequency E~gl&li Metric English Metric 

Pkysicai Property 

Thickness, mil (mm) 
. Average 

ASTM D 5994 

Minimum 

Tensile Properties: ASTM D638,Type IV ID6693 
. Yield Strength, ppi (N/cm) - TD 

- M D  

Break Strength, ppi (Nlcm) - TD 

- M D  

Yield Elongation, % - TD . 0 - M D '  

gauge length = 1.3" 

(33 mm) 

Break Elongation, % - TD gauge l e n g ~  = 2.0" 

- M D  (51 mm) 

Tear Resistance, Ib. (N) ASTMD1004 
- TD 

- M D  

Puncture Resistance, Ib. (N) ASTM D 4833 

Puncture Resistance, Ib. (N) 

Density. glcc 

FrMS 101C12065 

ASTM D 1505 

Carbon Black Content, 96 ASTM D 1603' 

Carbon Black Dispersion ASTM D 3015 

Carbon Black Dispenion- 

Asperity Height 

Views in Cat1 - Cat? 

Average (mils) - Side A 

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 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

.12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

105 ( 467 ) 

0.940 

2 .o 

A2 

10 

7 

a4 ( 2.1 

79 ( 2.0 

242 ( 424 

240 ( 420 

274 ( 480 

291 ( 509 

16 

17 

555 

562 

84 ( 374 

82 ( 365 

192 ( 854 

141 ' ( 627 

0.945 

2.5 

A2 

10 

25 

Order No. 27946 

Cusfolner Nanie 
Project Nonie Fluor Fetnald 
Location Hamilton, OH 

'Modified 

Fluor Femald Geomembrane Supply 

2/4/2003 

PCV 4 n  nn7 D.... n71nn 



Roll 
Linbi,o Teclinolosy. Innc 

Test Data Report 
Roll No. 102103305 

RESIN INFORMA TION 

Lof Nuniber 
Type 

Production Date 2/4/2003 Supplier . Phillips 

Length =: (+I- 1%) 390 feet GSE RESIN TEST DA TA 

Width (Nonlinaij 23.0 feet 

119 meters 
ProDertv Test Method Results 

7.0 meters Detisig, g/cc ASTM D I505 0.937 

Sheet Area 8,970 sq. feet Melt u i d a ,  g/lO nrin. ASZWD 1238 .(190/2.16) 0.08 
833 sq. meters 

FVeigii C 4.300 pounds 
1,950 kilograms 

Physical Property Test Test Customer Minimum Test Resulb 
Method Frequency EngLisit Metric Enniirk ' Metric 

ihidtness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (Nhn) - TD 

-M D 
Break Strength, ppi (Nlcm) - TD 

- M  D 

Yield Elongation. % TD e - M D  

Break Elongation, % - TD 

-MD 

Tear Resist&, Ib. (N) . 
- TD 

- M D  
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 D638,Type N I D6693 

gauge length = I .3' 

(33 mm) 

(51, m m) 

gauge length = 2.0" 

ASTM D 1004 

ASTM D 4833 

FTMS 101 C E O 6 5  

ASTM D 1505 

ASTM'D 1603' 

ASTM D 301 5 

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 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 . ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 ' 

A2 

10 

7 

237 ( 415 ) 

236 ( 413 ) 

276. ( 483 ) 

285 ( 499 ) 

17 

18 

564 

530 

201 ( 894 ) 

146 ( 650 ) 

0.944 

2.5 

A2 

10 

35 

Order No. 27946 

Cilslotner Nanle 

Location Hamilton. OH 

*Modified 

Fluor Fernald Geomembrane Supply 

Projed Name Fluor Fernald 000688 
2/412003 

GSE-4.10-007 Rev - - 07/00 



Roll Test Data Report 
Linin,o Technolo-q, Inc Roll No. 102103306 

ROLL IDENTIFIICQTION RESIN INFORM4 TION 
Roll Number 1021 03306 Lot Number 8221 51 4 

5 3  6% K306 

Phillips 
Product Name HDT080AS03 TYPE 
Production Date 2/4/2003 Suppiier ' 

Len@ E (+I- I %) 390 feet GSE RESIN TEST DATA 
119 meters 

Whit.% (Nomind) 23.0 feet Properm Test Method Results 
7.0 meters Densify, g/cc AS234 D 1505 0.937 

8,970 sq. feet Melt inda-, g/10 inin. ASTMD 1238 (190/2.16) 0.08 
. .  'Sheel Area 

833 sqmeters 

Weight 4.320 pounds 
1,960 ki1,ograms 

Test ' Test Customer Minimum Test Results 
Met11 ad Frequency Etiglkli Mdrk EngZisJi Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properb'es: 
Yield Strength, ppi (Nlcm) - TD 

- M D  

Break Strength, ppi (Nan) - TO 

- M D  

Yield Elongation, % - TD 

- M D  

Break Elongation, % - TD . 

- M D  

Tear Resistance, Ib. (N) 
- TD 

- M D  

Puncture Resistance,'lb, (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 D638,Type IV I 06693 

gauge length = I .3" 

(33 mm) 

(51 m m j  ' 

gauge length = 2.0' 

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 ( 2.0 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

loo 

56 ( 249 ) 

56 ( 249 ) 

120 . ( .  534 ) 

105 ( 467 .) 

0.940 

2 .o 

A2 

10 

7 

83 (. 2.1 

79 ( 2.0 

225 ( 394 

230 ( 402 

268 ( 469 

280 ( 491 

17 

18 

562 

554 

81 ( 360 

79 ( 352 

206 ( 917 

146 (. 650 

0.944 

2.5 

A2 

10 

35 

Order No. 27946 

Cusfonier Nanle 

Location Hamilton. OH 

'Modified 
GSE-4.10007 Rev - - 07100 

Fluor Fernald Geomembrane Supply 

Project Name Fluor Fernaid OOOG89 
2/4/2003 



Roll Test Data Report 
Liniiirr Technolom. Iiic Roll No. 102103308 

ROLL IDEIVTIFICA TION RESIN INFORM4 TION 
Roll Ntimber 1021 03308 Lot Number 8221514 

DPe I K306 5 3  l&9 Product Name HDT080AS03 

Production Date 2/4l2003 SuppIier Phillips 

Lengtll z (+I- I %) 390 feet 

WLfth Wonrinnij 23.0 feet 

. GSE RESm TEST DATA 

Prooerfi! Test Meiiod Resultr 
119 meters 

7.0 meters Density, g/cc ASTM D 1505 0.937 

Sheet Area 

Weight 

8,970 sq. feet 

4,324 pounds 
1,961 kilograms 

833 sq. meters 
Melt inda-, g/lO miir. ,ASTMD I238 (190/2..16) 0.08 

~ ~- ~ ~~~ ~~~ ~~ ~ 

Test Test Customer Minimum Test Results 
Method Frequency English Metric English Metric Physical Propenji 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (Wan) - TD 

- M D  

Break Strength, ppi (N/cm) - TD 

- M D  

Yield Elongation, % - TD a - M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
-TD 
- M D  

.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 5994 

ASTM D638,Type IV ID6693 

gauge length = 1.3' 

(33 mm) 

gauge length = 2.0" 

(51 rnm) 

ASTM D 1004 

ASTM D 4833 

FTMS lOlU2065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM 0 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 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 .( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

236 ( ,  414 1 
235 ( 411 ) 

248 ' ' ( 435 ' ) 

273 ( 479' 1 
17 

18 

548 

527 

193 ( 859 ) 

146 ( 650 ) 

0.944 

2.5 

. A 2  

10 

28 



Roll Test Data Report 
Liiiinp Tecliitolom. Inc Roll No. I02103309 

ROLL IDENTFICATIolv RESIN INFORM4 TION 
Roll Number 102103309 Lot Number 8221514 

Product Name HDT080AS03 Type K306 53 69 
Production Date ~4/2003 Supplier Phillips 

GSE RESLV TEST DATA 390 feet 
119 meters 

Prouerh, Test Method Results 
Density, g/cc ASTM D I505 0.937 

Mell index, g/lO miit. 0.08 ASTM D 1238 (1 9OB. 16) 

J+Wh pornin4 23.0 feet  
7.0 mete? 

Sheet Area 8,970 sq.feet 
833 sq. meters 

Weight 4,316 pounds 
1,958 kilograms 

Test Test Customer Minunurn T a t  Results 
Method Frequency Englkh Metric Etiglkii Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi ( N l m )  - TD 

- M D  

Break Strength, ppi (N/crn) - TD 

- M D  

ASTM D 5994 

ASTM D638,Type IV I 06693 

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 ) 

78 ( 2.0 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210' ) 

168 ( 294 ) 

12 
12 

100 

100 

gauge lengfh = 1.3" 

(33 mm)' 

gauge length = 2.0" 

(51 mm) 

ASTM D 1oO4 . 

Yield Elongation, % - TD 

-MD ' 

Break Elongation, % - TD 

- - M D  

Tear Resistance, Ib. (N) 
- TD 

- M D  

56 ( 249 ) 

56 ( 249 ) 

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

ASTM D 6833 
120 ( 534 ) 

105 ( . 467 ) 

195 ( 868 1 

151 ( 672 ) 

0.948 

2.6 

A2 

10 

33 

fTMS 101CfZ065 

ASTM D 1505 Density, g/cc 
0.940 

2.0 

A2 

10 

7 

Carbon Black Content % ASTM D 1603' 

Carbon Black Dispersion ASTM D 3015 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM D 5596 

GRI GM 12 



Roll Test Data Report 
L i n i w  TeClJltOloav. Inc  Roil No. I02103310 

~~ ~~ 

ROLL IDENTIFICATION 

RoNNrrnzber 102103310 

Product Name HDT080AS03 

Produciioit Date U4I2003 

Lot Number . ,8221514 

K306 

Phillips 

390 feet 
119 meters 

W W t  (Nominal) 23.0 feet 
7.0 meters 

Sheet Area 8.970 sq. feet 

Weight 4,312 pounds ' 

833 sq. meters 

1,956 kilograms . 

GSE REsIlv TESTDATA. 

Proper@ Test Meili od Results 
. Dais@, g/cc ASTM D 1505 0.937 

Melt inda,  g/lO min. A S l U D  1238 ( I 9 O Q I 6 )  ' 0.08 

~~ ~~ ~ -~ 

Teri Tal  Cusiomer Minimum Test Results 
. Meih od Frequency English . Meirk English Metric Physical Property 

Thickness. mil (mm) 
Average 

. Minimum 

Tensile Properties: 
Yield Strength, ppi (Nun) - TD 

- M D  

. Break Strength, ppi (N/cm) - TD 

- M D  

Yield Elongation, % - TD 

- M D  

Break Elongation, % - TD 

- M D  

Tear Resistance. Ib. (N) 
-TD 

- M D  

Puncture Resistance, Ib. (N) 

Puncture Resistance. Ib. (N) 

Density, glcc 

Carbon Black Content; % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type N 1 06693 

gauge length = 1.3" 

(33 m m) 

gauge length = 2.0' 

(51 mrn) 

ASTMD1004 . 

ASTM D 4833 

FTMS 101c12065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 301 5 

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 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 . ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 . ( 534 ) 

105 . ( 467 ) 

0.940 

2.0 

10 

7 

235 ( 412 )' 

231 ( 403 ) 

261 ( 458 ) 

2 7 7 .  ( 485 1 
17' 

.18 

523 

541 

79 ( 352 1 
79 ( 352 1 

209 ( 930 ) 

151 ( 672 ) 

0.948 

2.6 

A2 

10 

33 

Order No. 27946 

Customer Nanje 
Project Name Fluor Fernald 
Location Hamilton. OH 

'Modified 

Fluor Fernald Geomembrane Supply 

z4I2003 

c c c  A 4 n  nn7 on., n71nn 



Roll Test Data Report 
Liiibg Technolopit. Inc. Roll No. 102103311 

ROLL LDENTIFICAATlohr RESINliVFOW TION 

Roll Number 102103311 Lot Number 8221514 
Product Name HDT080AS03 Type K306 

Producfion Date Z4fZOO3 . Supplier Phillips 

Lengui =:(+I- I %) 390 feet GSE RESIN TEST DATA 

Width (NonlinaI) 23.0 feet 
7.0 meters Density, g/cc ASTMD IS05 0.937 

Sheet Area 8,970 sq. feet Melt index, g/10 ntbL ASZWD I238 (190/2..16) 0.08 

Weight 4,325 pounds 

53 69. 

119 meters 
Prouertv Test M d i o d  ReSUlt.7 

833 sq. meters 

1,962 kilograms 

. Test Test Customer Mininiunt Test Results 
. Meiliod Frequency English Metric English Metric Physical Properg 

Thidtness, mil (mm) 
Average 

Minimum 

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

- M D  

Break Strength, ppi (N/cm) - TD 

- M D  

Yield Elongation, % - TD 0 - M D  

Break Elongation, % - TD 

- M D  
Tear Resistance, Ib. (N) 

-TD 

- M D  

Puncture Resistance, Ib. (N) 

Puncture Resistance, lb. (N) 

Density. g/cc 

Carbon Black Content. % 

Carbon Black Dispersion 

Carbon Bfack Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type IV / 06693 

gauge length = 1.3" 

(33 mrn) 
gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FlMS 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 roll 

every' roll 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

82 ( 2.1. ) 

78 ( 2.0 1 

224 ( 393 ) 

235 ( 411 ) 

252 ( 440 ) 

257 ( 450 ) 

17 

17 

530 

463 

83 ( 369 ) 

77 ( 343 1 

206 , ( 917 ) 

151 ( 672 ) 

0.948 

2.6 . 

A2 

10 

35 



Roll 
Liniiie Technolo,Ov. Inc 

Product Name HDT080AS03 

Produciion Daie 2/4/2003 

Tesf Dafa Report 
Roll No. 102103312 . 
-~ 

RESIN INFORM4 TION 
8221514 Lot Nuniber 

Type K306 53 69  
supplier Phillips 

Lengflt =(+AI%) . 390 119 feet meters GSE RE!?.?N TETDATA 

Proueriy Tesi Meihod Width Poniinao 23.0 feet ResuI& 
7.0 meters Deiisity, g/cc ASTM D 1505 0.937 

Slieei Area 8,970 sq. feet MeIi inder, g/IO niirt ASTMD 1238 (190R.16) 0.08 
833 sq. meters 

Weigiii 4,350 pounds 
1,973 kilograms 

Tesi Tesi Customer Miniinurn Test Result3 
nlethod Frequency EngrisA Meiric English Meiric Physical Prope.rty 

Thickness, mil (mm) 
Average 

Minimum , 

Yield Strength. ppi (Nkm) - TD 

- M D  

Break Strength, ppi (N/m) - TD 

Tensile Properties: 

- M  D 

Yield Elongation. % - TD 

- M D  

Break Elongation, % - TD 

- M D  
Tear Resistance, Ib. (N) 

- TD 

- M D  

Puncture Resistance, Ib. (N) 

. Puncture Resistance, Ib. (N) 

Density, g/cc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type N I D6693 
f .  

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 0 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every toll 

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 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467") 

0.940 . 

2.0. 

A2 

10 

7 

234 ' ( 410 ) 

237 ( 415 ) 

187 ( 327 ) 

200 (' 350 ) 

18 

17 

499 

566 

85 ( 378 ) 

80 ( 3 5 6 )  

203 ( 903 ) 

151 ( 672 ) 

0.948 

2.6 

A2 

10 

35 

Order No. 27946 

Project Nanre Fluor Femald 
Locuiion Hamilton, OH 
'Modified 

Cmfonrer Natile Fluor Femald Geomembrane Supply 000634 

2/4/2003 

- - - . . - _ - -  - --_I 



Roll Test Data Report 
Liniiip Teclirtolopv, Inc Roll No. I02103313 

ROLL IDEIVTIFICQTION RESIN INFORMA TION 
8221 514 @ Roll N u d e r  102103313 Lot Nuniber 

Product Name HDT080AS03 Type K306 

Production Date 2!4ROo3 Supplier Phillips 

Length =(+A 1%) 390 feet CSE RESIN TESTDATA 
119 meters 

Width momin@ 23.0 feet . Propertv . Test Mefli od Resltlrs 
7.0 meters Density, g/cc ASTM D IS05 0.937 

SI1 eel Area 8,970 sq. feet 
833 sq. meters 

Me.!! index, g o 0  miti. . ASTM D I238 (I 90n. 16) 0.08 

Weight 4,330 pounds 
1,964 kilograms 

~~~ 

Tat Tat Customer Mirtununt Test Result3 
Mdliod Frequency English . Metric English Metric Physical Propeq  

Thickness, mil (mm) 
Average 

Minimum 

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

- M D  

Break Strength, ppi (Nlcm) - TD 

- M D  

Yield Elongation, % - TD 

- M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
- TD 

- M D  

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glee 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type N / D6693 

gauge length = 1.3" 

(33 m m) 

gauge length = 2.0' 

(51 mm) 

ASTM D 1004 

' . ASTM D 4833 

FTMS 101C/2065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 301 5 

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 ron 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120. ( 210. ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 . (  534 ) 

105 ' (' 467 ) 

0.940 

2.0 

A2 

10 

7 

239 ( 418 ) 

248 ( 434 ) 

238 ( 416 ) 

290 ( 508 ) 

16 

17 

452 

521 

83 ( 369 1 
80 ' ( ' 356 ) 

210 ( 934, ) 

166 ( 739 

0.945 

2.6 

A2 

10 

32 

Order No. 27946 
Custollter Nanle 

Locution Hamilton. OH 

'Modified 
GSE-4.10-007 Rev - - 07/00 

Fluor Femald Geomembrane Supply 
Projed hrame Fluor Femald 00063s 

2/4/2003 

. .  



Roll Test Data Report 
Liiiiiip Teclinolopv. Inc RoII No. 102103314 

ROLL IDENTIFICATIO/V RESIN IIVFORMA TION 
Roll Number 102103314 Lot Number 8221514 

Product Name HDT080AS03 Type K306 53 6 9 .  
Production Date 2/412003 Supplier Phillips 

Length (+I- I $6) 390 feet 

Width wominao 23.0 feet ProDerty Test Method Results 

GSE RESIN TEST DATA 
119 meters 

7.0 meters Density, g/cc ASTM D 1505 0.937 

SI1 eel Area 8.970 sq. feet Melt index, g/10 nibt ASTMD 1238 (1904.16) 0.08 

Weight 4.315 pounds 

833 sq. meters 

1,957 kilograms 

Test T a t  Customer Minimum Test Results 
Afetliod Frequency English Metric English Metric Plysical Prop erfy 

Thickness, mil (mm) 
Average 

Minimum 

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

- M  D 

Break Strength, ppi (N/cm) - TD 

- M D  

Yield Elongation, % - TD 
' 

- M D  

Break Elongation, % - TD . 

- M D  
Tear Resistance, lb. (N) 

-TD ' 

- M D  , 

Puncture Resistance. Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, gfcc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 
views in Cat1 - Cat2 

Asperity Height 
. Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type IV I D6693 

gauge length = I .3" 

(33 mm) 

gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS 101c12065 

ASTM D j505 
. .  

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 

eve& roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

78 ( 2.0 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210. ) 

168 ( 294 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 . ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

227 (' 396 ) 

235 ( 412 ) 

263 ( 460 ) 

303 ( 530 ) 

17 

18 

545 

558 

82 ( 365 ) 

88 ( 392 1 

206 ( 917. 1 

166 ' .  ( 739 ) 

0.945 

2.6 

A2' 

I O  

32 



Roll Tesf Data Repor? 
Linbrp Teclinolo-9. Iiic Roll No. 102103315 

ROLL LDENTIFICQTION RESIN INFORM4 TION @ Roll Nuniber 102103315 Lor Nunher az i514 

53  69. Producr Name HDT080AS03 TYPe K306 

Production Date 2/4/2003 Supplier Phillips 

L a g f h  =p/- 1%) 390 feet GSE RESUVTESTDATA . 

F%Ml Vornind) 23.0 feet ProDertv Test Metti od Results 
7.0 meters Density, g/cc ASTM D I505 0.937 

Slieei Area 8,970 sq. feet Melt indeu, g/lO min. ASTAfD 1238 (190R.16) 0.08 

Weight 4.305 pounds 

119 meters 

833 sq.meters 

1,953 kilograms 
- ~- 

Test Tesi Customer Mininirrrri T U ~  RSU& Physical Proper0 MeiJiod Frequency Englidi Metric Englkh Metric 
Thickness, mil (mm) 

Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (N/cm) - TD 

- M D  

Break Strength. ppi (Nlcm) - TD 

- M D  

Yield Elongation. % - TD 

- M D  

Break Elongation, % - TD 

' - M D  

Tear Resistance. Ib. (N) 
- TD 

- M D  

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, g/Cc 

Carbon Black Content. % 

Carbon Black Dispersion 

Carbon Black Dispersion ' 

Views in Cat1 -Cat;! 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type IV I D6693 

gauge length = 1.3" 

(33 m m) 

gauge length = 2.0' 

(51 mm) ' 

ASTM 0 1004 

ASTM d 4833 

FTMS 101 CEO65 

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 ) 

78 ( 2.0 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

168 ( 294 ) 

s2 

12 

100 

100 

56 ( 249 ) 

56 . ( 249 .) '  

120 ( 534 ) 

105 ( 467. ) 

0.940 

2.0 

A2 

10 

7 

232 ( 406 ) 

235 ( 411 ,) 

274 ( 480 ) 

263' ( '  460 ) 

17 

16 ' 

539 

469 

79 ( 352' . )  

83 ( 369 1 

201 ( 894 ) 

166 ( 739 ) 

0.945 

2.6 

A2 

10 

26 

Order No. 27946 

Cafolller hramle 
Projeci Name , Fluor Fernald 
Location Hamilton. OH 
'Modified 

Fluor Fernald Geomembrane Supply 

2/4/2003 
000697 

- - 



Roll Test Dafa Report 
Lininp Tecliiiolom. Inc Roll No. I021 033 I6 

ROLL IDENTIFICXTION ~ I N l i V F O R M 4 T I O N  0 RoUffuniber 102103316 Lot Number 8221514 

5 3  69 Product Name HDT080AS03 TYW K306 

Production Date 2/4~003 Supprier Phillips 

Len@ =(+I- I%) 390 feet GSE RESW TESTDATA 

width (Nominal) 23.0 feet 

119 meters . 
Prouertv Test Method Resulfs 

7.0 meters Density, g/cc ASTM D I505 0.937 

Sheet Area 8,970 sq. feet hfelt index, g/IO niiit. '. ASTMD 1238 (190DJ6) 0.08 
. . . 833 sq. meters 

Weigh f 4.296 pounds 
1,949 kilograms 

. Test Tesf Customer Miiiimiini Test Results 
Merlrod ' Fresuencv Enplidi . Metric ' E n d M  Metrk Pliysical Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength. ppi (N lcm)  - TD 

- M D  

Break Strength, ppi (Nlcm) - TD 

- M D  

Yield Elongation, % - TD 

- M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
-TD 

- M D  

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glcc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type IV l D6693 

gauge iwgth = I .T 

(3 mrn) 

gauge length = 2.0" 

(51 mrn) 

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 roll 

every roll 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 1 83 . ( 2.1 ) 

78 ( 2.0 1 79 ( 2.0 1 

168 ( 294 ) 227 ( 397 ) 

168 ( 294 ) 229 ( 401 ). 

120 ( 210 1 226 ( 396 ) 

120 ( 210 ) 272 ( 476 ) 

12 17 

12 17 

100 473 

100 540 

56 ( 249 ) 89 ( 396 1 
56 ( 249 ) 90 ( 401 1 

120 ( 534 ) 211 ( 939 ) 

105 ( 467 ) 166 ( 739 ) 

0.940 0.945 

2.0 2.6 

A2 A2 

10 10 

7 26 

Order No. 27946 
Cusfofner Nanle 
Project Name Fluor Femald 
Location Hamilton, OH 

'Modified 

000698 Fluor Femaid Geomernbrane Supply 

2/4/2003 

._ _ _  



Roll Test Data Report 
Linitis? Teclinolo~. Inc. Roll No. 102103317 

ROLL LDENTIFICA TION R E s n v l A ? . O ~  TION 
RoIINumber 102103317 Lot Number 8221514 

Product Name ~DT080AS03 Type K306 

Production Date 21412003 Supplier Phillips 

Length E (+.L I %) 390 feet GSE RESIN TEST DA TA 

Width woniinao 23.0 feet 
7.0 meters Densiiy, g/cc ASTMD 1505 0.937 

Sheet Area 8.970 sq. feet MeItindex, g.10 min ASTMD 1238 (190/2.16) 0.08 

119 meters 
Pro DerQ Test Method Results 

833 sq. meters 

Weight 4.288 pounds 
1,945 kilograms 

~ 

Test TeSi Custonter Minimum Test Results 
Method Frequency English Meiric Englislr . Metric Physical Property ' 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (N/cm) - TD 

- M D  

Break Strength, ppi (Nlcm) - TD 

- M D  

Yield Elongation, % - TD 0 - M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, lb. (N) 
- TO 

- M D  

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glcc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat;! 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type IV ID6693 

gauge length = 1.3' 

(33 m m) 

gauge length = 2.0' 

(51 mm) 

A S T M D l W  

ASTM D 4833 

FTMS 101W065 

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 ) 

78 ( 2.0 ) 

168 ( 294 1 
168 ( 294 ) 

120 ( 210 ) 

120 . ( 210 ) 

12 

12 

100 

100 

120 ( ' 534 ) ' 

105 ( 467 ) 

0.940 

2.0 

10 - 

7 

82 ( 2.1 ) 

78 ( 2.0 ) 

227 ( 397 ) 

233 ( 408 ) 

254 ( 444 ) 

289 ' ( 506 ) 

18 

18 

548 

571 

220 ( 979 ) 

146 ( 650 ) 

0.945 

2.6 

A2 

10 

27 

Order No. 27946 

C[/stolnej- Nanle 
Project Name Fluor Fernald 
Location Hamilton, OH 

'Modified 

Fluor Femald Geomembrane Supply 

2/5/2003 

*rr A 4 n  nn7 O-.. n7nn 



. Roll Test Data Report 
L h i w  Technolo-m, Inc 

390 feet 
119 meters 

Width vonl ind)  23.0 feet 
7.0 meters 

SI! eel Area 8.970 sq. feet 
833 sq. meters 

WeigJit 4,282 pounds 
1,942 kilograms 

RESIN17vFORMA TION 
~ 

. ' Lot Nukiber ' 8221514 . 

K306 
Phillips . '-53 6% Type 

Supplier 

GSE RESlN TEST DATA 

ProDertp Test Method Resuitr 
Density, g/cc ASTM D 1505 0.937 

Melt inda-, g/IO min. ASTMD 1238 (190/2..16) 0.08 

Tesi Test Custonier M5ii~num Test ResuiLF 
Method Frequency English kktric English Metric Physical .Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (N/cm) - TD 

- M D  

Break Strength, ppi (N/an) - TD 

- M D  

Yield Elongation, % - TD 

' - M D  

Break Elongation, % - TD 

- M D  

Tear Resistance. Ib. (N) 
- TD' 

- M D  

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, g/cc ' 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type IV / D6693 

gauge length = 1.3' 

. (33mrn) 

gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FINS 10lU2065 

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 ) 

78 ( 2.0 - ) 

168 ' ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

.56 ( 249 ) 

56 ( . 249 ) 

120 ' (  534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

82 ( 2.1 1 , 

79 . ( 2.0 ) 

233 ( 408 

223 . (  391 ) 

274 ( 480 ) 

270 ( 472 ) 

17 

18 

552 

576 

83 ( 369 1 
83 ( 369 1 

197 ( 877 ) 

146 ( 650 

0.945 

2.6 

A2 

10 

27 



Roll Tesi Data Report 
L 

Lining Teclinolopv. Iiic ROLL No. 102103319 

ROLL IDENTIFIICA TION RESIN INFORMA TION 0 Roll Number 102103319 Lot Number 8221514 

5 3  69 Producf Nanie HDT080AS03 Type - K306 

Production Date 2J412003 Supplier Phillips 

LengfJi s(w.. 1%) 390 feet GSE RESIN TEST DA TA 

Width wominoo 23.0 feet 

119 meters 
Proper@ Tesi Method Rt3ULt.S 

7.0 meters DerzsiQ, g/cc ASTM D 1505 0.937 

Sheet Area 

Weight 

8,970 sq.feet 
833 sq. meters 

M e t  index, g/lO mtL ASTMD J238 (190/2..16) 0.08 

4.286 pounds . .  
1,944 kilograms 

~ ~~ ~ ~ ~ 

Physical Property Test Test Customer Mitibnum Test Resuh 
Metti od Frequency Engtisti Metric English Metric 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength. ppi (N&) - TD 
Tensile Properties: 

- M D  

Break Strength, ppi (N/cm) - TD 

- M D  

Yield Elongation, % - TD 

- M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
- TD 

- M D  

Puncture Resistance, 16. (N) 

ASTh4 D 5994 

ASTM D638.Type N I D6693 

gauge length = 1.3" 

. (33 rn m) 
gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

Puncture Resistance, Ib. (N) FTMS lOlU2065 

Density, glCc 

Carbon Black Content, % 

Carbon Blackbispenion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

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 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120' ( 210 ) 

12 

12 

100 

loo 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

229 ( 401 ) 

230 ( 403 ) 

27s 482 

294 ( 515 ) ,  

16 

17 

566 

574 

85 ( 378 1 
90 ( 401 1 .  

197 ( 877 ) , 

146' ( 650 

0.945 

2.6 

A2 

10 

24 

Order No. 27946 
0 



Roll Test Dafa Report 
Liituip Techriolo,~~. Inc. Roll No. 102103320 

ROLL DENTIFIG4 TION RESIN INFORM2 TION 

5 3  69 Roll Number 102103320 Lot Number 8221514 

Product Name HDT080AS03 Type K306 

Production Date 2/5Qoo3 Supplier Phillips 

Length =(+I- 1%) 390 feet GSE RESIN TESTDATA 

Width (Nomind 23.0 feet 
7.0 meters Densig, gkc ASTMD 1505 0.937 

SI1 eel Area 8,970 sq. feet Melf index, g/lO nlin. ASTMD I238 (190/2.16) 0.08 

119 meters 
ProDertv Test Method Resulrs 

833 sq. meters 

Weight . .  4.284' . pounds 
1,943 kilograms 

T a t  Test Customer Miiiirnuni Test Results 
Method Frequeiicy EnglNi Metric English Metric Physical Propem 

Thickness, mil (mm) 
Average 

Minimum 

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

- M D  

Break Strength, ppi (Nlm) - TD 

- M D  

Yield Elongation, % - TD 

- M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
-TD' 
- M D  

Puncture Resistance. Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glcc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 
views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type IV ID6693 

gauge length = 1 .3* 

(33 m m) 

gauge length = 2.0" 

(51 mm) 

ASTM D lo04 

ASTM D 4833 

FTMS 101cTz065 

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 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

. 0.940 

2.0 

A2 

10 

7 

227 ( 397 ) 

235 ( 411 ) 

256 ( 448 ) 

302 ( 529 ) 

16 

18 

. 469 ' 

594 

200 ( 890 ) 

146 ( 650 ) 

0.945 

. 2.6 

A2 

10 

24 



Roll Test Data Report 
Lininp Teclinolozv. htc Roll No. I021 03321 

ROLL IDENTIFICATION RESUV INFORMA TION e RollNuniber 102103321 Loi Nwnber 8221514 

Product Nanie HDT080AS03 

Production Dare 2/5/2003 

K306 -. -_ 53 69 Type 
Supplier . Phillips 

Length =(+A 1%) 390 feet GSE RESW TEST DATA 

Wdth ~0-a 23.0 feet  
119 meters 

ProDerfv Test'Metliod Resulrs 
7.0 meters Density, g/cc ASTMD 1505 0.937 

Sheet Area 

Weight 

8,970 sq. feet 
833 sq. meters 

Melt inder, g/10 min. ASTMD 1238 (190#.I6) 0.08 

4,284 pounds 
1,943 , kilograms 

~ ~ _ _ _ _ ~ _ _ _ _  ~ ~~ ~ ~~ 

TeSr Ta i  Cusioiner Minunurn Test Resub 
Method Frequency English Metric Engiisli Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (N/cm) - TD 

- M D  

Break Strength, ppi (N/un) - TD 

- M D  

Yield Elongation, % - TD 

- M D  

Break Elongation. % - TD 

- M D  

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

-'M D 

Puncture Resistance, lb. (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 0 5994 

ASTM D638,Type IV I D6693 

gauge length = 1.3' 

(33 m rn) 
'gauge length = 2.0" 

(51 mrn) 

ASTM D 1004 

. ASTMD4833 

FTMS IOlC/2065 

ASTM D 195 

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 ) 

78 , ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 , (  210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ' ( 467 ) 

0.940 

2.0 

A2 

10 

7 

231 ( 405 ) 

226 ( 396 ) 

267 . ( 466 ) 

281 ( 493 ) 

16 

18 

- 5 3  . 

564 .  

86 (. 383 ) . 
80 (.' 356 ) 

193 ' ( 859 ) 

158 ( 703 ) 

0.945 

2.6 

A2 

10 

29 

Order No. 27946 

Cutol?ler Nanle 

Location Hamilton, OH 

'Modified 
GSE-4.10-007 Rev - - 07100 

Fluor Femald Geomembrane Supply 

Project Nume Fluor Fmald 000703 
2/5/2003 



Roll Test Data Report 
L i n k  Teclinolo,ov. Inc Roll No.' 102103322 

ROLL lDENTIFICATION RESIN I N F O M  TION 
RoUNumber 102103322 Lot Nunzber 8221514 

53 69 Producr Name HDT080AS03 TYPe K306 

Production Date 2/5/2003 Supplier Phillips 

Length z (+I- I %) 390 feet GSE RESIN TEST DATA 

Wdth woniinao 23.0 feet 
7.0 meters Density, g/cc ASTnlD 1505 0.937 

Sheet Area 8.970 sq. feet Melt index, g/10 min ASTM D 1238 (I POR. 16) 0.08 

119 meters 
ProDertv Test Method ResultF 

833 sq.meters 

Weight 4,289 .'pounds 
1,945 kilograms 

~ 

Test Test Customer Minimuni T&r Res& 
Illetliod Frequency Englisll . Metric English Metric Plijsical Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength. ppi (N/cm) - TD 

- M D  

Break Strength, ppi ( N l c m )  - TD 

- M D  
Yield Elongation, % - TD 

' - M D  

Break Elongation. % - TD 

- M D  
Tear Resistan'ce. Ib. (N) 

- TD 

- M D  

Puncture Resistance, tb. (N) 

Puncture Resistance, lb. (N) 

Density, glee 

Carbon Bladc Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 

. .  

ASTM D638,Type N I 06693 

gauge length = 1.3" 

(33 m m) 

gauge length = 2.0" 

(51 mm) 

ASTMD1004 . 

ASTM 0 4833 

FTMS lOlC/2065 

ASTM 0 1505 

ASTM D 1603' 

ASTM D 301 5 

ASTM D S'SSS 

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 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

. 12 

loo 
100 

56 ( 249 1 
56 ( 249 

120 ( 534 r 

105 , ( 467 ) 

0.940 

2.0 

A2 

10 

7 

228 ( 399 ) 

224 . ( 391 ) 

264 ( 463 ) 

282 ( 493 ) 

17 

18 

558 

559 

192 ( 854 ) 

0.945 

2.6 

A2 

10 

29 

Order No. 27946 

Cuslanler Nnnie 
Project Nanie Fluor Fernaid 
Location Hamilton, OH 
'Modified 

Fluor Fernald Geomembrane Supply 

2150003 
000704 

--c . .-ne.-. -_ --r,nm 



RON Test Data Report 
Linin? Teclinolom. Inc  

Location Hamilton, OH 

‘Modified 
PCC A qn nn7 on,, - - n-rinn 

Roll No. 102103324 

2/5/2003 

390 feet 
119 meters 

23.0 feet 
7.0 meters 

RESININFOW TION 

Loi Number 

Ope 
Simulier Phillips , 

822 1 51 4 

K306 

~~ 

GSE RES17v TEST DA TA 

Prooertv Test Method Results 
Den&&, g/cc ASTMD IS05 0.937 

Sheet Area 8,970 sq. feet Melt index, g/IO min. ASTMD 1238 (190/2..16) . 0.08 . 
833 sq.rneters 

Weight 4.302 pounds 
1,951 kilograms 

Test Test Customer Miniinutn Test Results 
Method Frequency Eng&Ii Meiric English Metric Physical Property 

Thickness, mil (mrn) ASTM D 5994 
Average every roll 80 ( 2.0 ) 82 ( 2.1 ) 

Minimum everyroll . 78 ( 2.0 ) 80 ( 2.0 1 
Tensile Properties: ASTM D638.Type W I D6693 

168 ( 294 229 ( 401 ) 

- M D  every roll 168 ( 294 ) 232 ( 406 ) 

Break Strength, ppi (N/cm) - TD every roll 120 ( 210 ) 262 ( 459 ) 

- M D  every roll 120 ( 210 ) 267 ( 467 ) 

Yield Strength, ppi (Nlcm) - TD every roll 

Yield Elongation, % - TD 0 - M D  

gauge length = 1.3” every roll 12 

(33 rnrn) every roll 12 

18 

18 ’ 

Break Elongation, % - TD gauge length = 2.0” . every roll 100 511 

- M D  (51 mrn) every roll 100 494 

Tear Resistance, Ib. (N) 
- TD 

ASTM D 1004 
every roll 56 ( 249 . )  80 ( 356 1 

-MD every roll 56 ( 249 ) 79 ( 352 ) 

every roll 120 ( 534 ) 206 ( 917 ) 
Puncture Resistance, Ib. (N) ASTM D 4833 

Puncture Resistance, Ib. (N) ’ FTMS 101C/2065 
105 ( 467 ) 158 ( 703 ) every 5th 

Density, glcc 

Carbon Black Content. % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils)- Side A 

ASTM D 1505 
every4th 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 

0.948 

2.6 

A2 

10 

31 



Roll Tesi Dafa Reporf 
Linbtp TecJrrroIo,ol!, h c  Roll No. 102103325 

ROLL IDENTIFIICQ TION REsmT I N F O M  TION 
Roll Number 102103325 Loi Number 8221514 . 
Producf Name HDT080AS03 TVpe K306 

Production Date 2/5/2003 Supplier Phillips 

Leng fJz z (+I- I %) 390 feet CSE RESIN TEST DATA 

width (Nominal) 23.0 feet 

- 5 3 6 9  

119 meters 
Proper@ Test MetJiod Result3 

7.0 meters Dens@, g/cc ASTM D 1505 0.937 

SJieet Area 

Weight 

8,970 sq. feet 
833 sq. meters 

4.288 pounds 
1.945 kilograms 

MeIt iiida, g/IO ntin ASTMD I238 (1901'2.I6) 0.08 

TeSt T a t  Customer Miiiimuni . Test Results 
Met11 od Frequency Engluh Metric English' Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (N/cm) - TD 

- M D  
Break Strength, ppi (N/cm) - TD 

- M D  

Yield Elongation, % - TD 

- M D  ' 

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
- TD 

- M D  

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 D638,Type IV / D6693 

gauge length = 1.3" 

(33 m m) 

gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS 101 CEO65 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every roll 

everyrofl . 

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 ) 

78 ( 2.0 ) 

168 ( , 2 9 4  ) 

168 ( 294 '1 
120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 . ' 

100 

120 ' (  534 ) 

105 . ( 467 ) 

0.940 

2.0 

A2 

10 

7 

82 . ( 2.1 ) 

79 ( 2.0 1 

232 ( 406 ) 

241 ( 422 ) 

268. ( 468 ) 

274 ( 480 ) 

16 

17 

530 

534 

83 ( 369 1 
81 ( 360 1 

204 ( 908 ) 

162 ( 721 ) 

0.945 

2.4 

A1 

10 

32 

Order No. 27946 

Cafolner Nanre 

Location Hamilton, OH 
'Modified 
CSF-A i n n m  R P ~  - - n7100 

Fluor Femald Geomembrane Supply 

Project Name Fluor Femald 80070G 



Roll Test Data Report 
Linin,o Teclinoloav. Inc Roll No. 102103326 

ROLL IDENTIFIICQ TION 

@ Roll Number 402103326 

Product Name HDT080AS03 

Producfwn Dare 2/5/2003 

Lot Number 

Type 

8221 51 4 

K306 53 6'9' 
. SuDDlier Phillips 

390 feet 
119 meters 

UWth morninao 23.0 feet 
7.0 meters 

Sheer Area 8,970 sq. feet 
833 sq. meters 

Weiglif 4,300 pounds 
1,950 kilograms 

GSE RESIN TEST DATA 

ProDertv Test Method Results 
Density, g/cc ASTMD 1505 0.937 

Melf index, g/lO min. ASTMD 1238 (I90L2.16) 0.08 

~~ ~ 

Tesf Tesf Cusfomer Minimum Test Rerulls 
Method Frequency English Mefric English Mefric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

ASTM D 5994 

Tensile Properties: ASTM D638.Type IV I D6693 
Yield Strength, ppi (N/m) - TD . 

- M D  

Break Strength, ppi (Nlcm) - TD 

- M D  

Yield Elongation, % - TD 

- M D  

gauge length = 1.3" 

W m m )  
Break Elongation, % - TD gauge length = 2.0' 

- M D  (51 mm) 

Tear Resistance, Ib. (N) ASTM D 1004 
- TD 

- M D  

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glcc 

ASTM D 4833 

FTMS lOlU2065 

ASTM D 1505 

Carbon Black Content % ASTM D 1603' 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

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 ) 

78 ( 2.0 ) 

168 ( 294 ) 

120 ( 210 1 
120 ( 210 ) 

168 ( 294 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( ,249 ) 

120 . ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

- 7  

234 ( 409 ) 

242 ( 424 ) 

270 ( 472 j 
251 ( 440 ) 

.17 

17 

525 

488 

88 ( 392 1 
87 ( 387 1 

204 ( 908 ) 

162 ( 721 ) 

0.945 

2.4 

A1 

10 

32 

Order No. 27946 

Cusfotjler ffanle 
Project Name Fluor Femald 
Location Hamilton. OH 

'Modified 
GSE-4.10-007 Rev - - 07100 

Fluor Fematd Geomembrane Supply 

2/5/2003 



Roll Test Dafa Report 
L i n k  Teclrmoloav. Inc Roll No. 102103327 

ROLL DENTIFICA TION RESIN INFORM2 TION 
RollNumber 102103327 Lot N u d e r  8221514 

Product Name HDT080AS03 Type K306 53 69 
Prodiiction Date 2/5/2003 Supp lier Phillips 

L engtli z (+I- I %J 390 feet GSE RESIN TESTDATA 

Wath (Nontinal) 23.0 feet 

119 meters 
ProDerQ Tesf Method Resrth 

7.0 meters Density, g/cc ASTM D 1505 0.937 

Sheef Area 8,970 sq. feet Melt iizda, g/ZO min. ASTMD I238 (190/2..16) 0.08 
833 sq.meters 

Weight 4,310 pounds 
1,955 kilograms 

. T a t  Test Customer Minimum Test Results Physical Property Method Frequency Engtisli Meiric Englirrll Mdric 
Thickness, mil (mm) 

Average 

Minimum 
. .  

Tensile Properties: . 

Yield Strength, ppi (N/cm) - TD 

- M D  

Break Strength, ppi (Nlm) - TD 

: - M D  

Yield Elongation, % - TD 

- M D  

'Break Elongation. % - TD 

- M D  

Tear  Resistance, Ib. (N) 
- TD 

- M D  

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, g/cc 

Carbon Bladc Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height . 

Views in Cat1 - Cat2 

Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type IV I D6693 

gauge length = 1.3' 

(33 m m) 
gauge length = 2.0" 

' (51 mm) 

ASTMD1004 

ASTM D 4833 

FTMS 101 CEO65 

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 

evely 4th 

every 2nd 

80 ( 2.0 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

. 12 

12 

100 

100 

56 ( 249 ) 

105 ( 467 ). 

0.940 

2.0 

A2 

10 

7 

82 ( 2.1 

79 ( 2.0 

239 ( 418 

235 ( 412 

270 ( 472 

303 ( 530 

16 

18 

551 

567 

87 . ( 387 

88 ( 392 

209 ( .  930 

162 ( 721 . 

0.945 

2.4 

A1 

10 

35 

Order No. 27946 

Custo/ner Narlle 

Location Hamilton. OH 

'Modified 

Fluor Femald Geomembrane Supply 
Project Name Fluor Femald 000708 

2/6/2003 

--- . .^ --- - --.-- 



Roll Test Data Report 
Linin? Teclinolopv. Inc Roll No. 102103328 

- 
ROLL LDENTIFICATION RESIN I N F O M  TION 0 RoN Number 1021 03328 Lof Number 0221514 

K306 

- 5 3 6 9  
Product Name HDT080~~03 Type 
Production Daie 2&5E'QO3 Supp Lier Phillips 

Lengflt =: (i/- 1 %) 390 feet GSE RESIN TEST DATA 

width (Nonlinal) 23.0 feet 

119 meters 
ProDertv Tesr Mefliod Rewlls 

7.0 meters Densify, g/cc ASTM D I505 0.937 

Sfieei Area 8,970 sq. feet MeZf index, g/lO niin. ASTMD I238 (190/2..16) 0.08 
833 sq. meters 

Weighf '4,310 pounds 
1,955 kilograms 

~ ~ 

T a t  Ta t  Customer Mininium Test Results 
Mefhod . Frequency EngLiSlr Mepic Eiiglisli Metric PliysicaI Properiy 

Thickness, mil (mm) 
Average 

Minimum 
Tensile Properties: 

Yield Strength, ppi (Nlcrn) - TD 

- M D  

Break Strength. ppi (N/cm) - TD 

- M  D 
Yield Elongation, % - TD 

- M D  

Break Elongation, % - TD 

- M D  
Tear Resistance, Ib. (N) 

- TD 

- M D  

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glcc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

(33 rnm) . everyroll 

every roll 

(51 mrn) every roll 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

ASTM D638,Type N I 06693 

gauge length = 1.3' 

gauge length = 2.0" 

ASTM D 1004 

ASTM D 4833 

FTMS 101 (32065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

80 ( 2.0 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120. ( .  534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

82 ( .2.1 

79 ( 2.0 

236 ' ( 413 

243 ( 425 

246 . ( 431 

261 ( 456 

16 

16 

435 

530 

a2 ( 365 

86 ( 383 

218 ( 970 

162 ( 721 

0.945 

2.4 

A1 

10 

35 

Order No. 27946 

cusrolner Nanre 

Location Hamilton, OH 

'Modified 
GSFJ m - n m  R~~ - - nnnn 

Fluor Fernald Geornembrane Supply 

Project Name Fluor Femald 000709 
2/5/2003 



Roll Test Data Report 
Lininz TeclinoIon. Inc Roll No. 102103329 

ROLL IDENTIFICATION RESIN UVFORMA TION 
8221514 

5 3  6 8  RoU ffumber 102103329 Lot Number 
Product Name HDT080AS03 TYP@ K306 

Production Date 2/5/2003 Supp Iier Phillips 

Length =: (+,L I y,) 390 feet GSE RESIN TEST DA TA 

Prouertv Test Method width (Nonunal) 23.0 feet 
119 meters 

Results 
7.0 meters Density, g/cc ASTMD 1505 0.937 

Slieel Area 8,970 sq. feet Melt index, g/lO min. ASTMD 1238 (190L2.16) 0.08 
833 sq.rneters 

WeigJxt 4.318 pounds 
. 1,959 kilograms 

~~ - 

Test Test Customer Minirriuni Test Rcsu1t.s 
Method Frequeiicy EngIhIi Metric English Metric Plipica I Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properb'es: 
Yield Strength, ppi (NIm) - TD 

- M D  

Break Strength, ppi (N/cm) - TD 

- M D  

Yield Elongation, % - TD 

- M D  

Break Elongation, % - TD 

- M D  
Tear Resistance, Ib. (N) 

- TD 

- M D  

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 D638,Type IV I D6693 

gauge length = 1.3" 
(33 m m) 

gauge length = 2.0" 

(51 mm) ' 

ASTM D 1004 

ASTM D 4833 

FTMS 101 CY2065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 301 5 

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 toll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 

78 ( 

168 ( 

168 ( 

120 ( 

120 (. 

12 

12 

100 

100 

.56 ( 

56 ( 

120 ( 

105 ( 

0.940 

2.0 

A2 

10 

7 

2.0 ) 

2.0 ) 

294 1 
294 ) 

210 ) 

210 ) 

249 ) 

249 ) 

534 1 

467 ) 

82 ( 2.1 1 
79 ( 2.0 , ) 

234 ( 410 ) 

236 ( 413 ) 

282 ( 464 ) 

291 ( 509 ) 

16 

17 
569 

563 

191 ( 850 ) . 

146 ( 650 ) 

0.946 

2.6 

A1 

10 

34 



ROIL Test Data Report . 

Linuig Techiiolon. Inc Roll No. 102103330 

ROLL IDENTIFIICA TION RESININFORMA TION @ Roll Number 102103330 Lot Number a221514 

Product Name HDT08QAS03 Type K306 5 3  69 
Production Date 2kX3lO3 Supplier Phillips 

Leiigtli q+/- 1%) 390 feet GSE RESllv TEST DA TA 

widh (Nontinai) 23.0 feet 

119 meters 
ProDertv Test Meihod Results 

7.0 meters Density, g/cc ASTM D 1505 0.937 

Sheet Area 8,97Cf sq. feet Melt inda ,  g/lO niin. ASTMD Z238 (190/2.16) 0.08 
833 sq.meters 

Weight 4.302 pounds 
1,951 kilograms 

Test Tesf Customer Mutiinurn Tat Resulrs 
Met11 od Frequency En,elisli Metric . Endish Metric Pliysical Property 

Thickness, mil (mm) 
Average 

Minimum 

Yield Strength, ppi (Nlcm) - Td 
Tensile Properties: 

- M D  

Break Strength, ppi (Nkm) - TD 

- M D  

Yield Elongation, '$4 - TD 

- M D  

Break Elongation, % - TD, 

. .  - M D  

Tear Resistance, Ib. (N) 
-TO' 

- M D  

Pun.&re Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, g/cc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat? 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type IV I D6693 

gauge length 1.3' 

(3 mm) 

gauge length = 2.0' 

(SI m m )  

ASTM D 1004 

ASTM D 4833 

FTMS 101U2065 

ASTM D 1 9 5  

ASTM D 1603' 

ASTM D 301 5 

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 

eve& roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

239 (, 418 ) 

245 ( 429 ) 

260 ( 455 ) 

292 ( 511 ' ) 

16 

'17 

528 

550 . .  

80 ( 3 5 6  1 
79 ( 352 .) 

200. ( 890 ) 

146 ( 650 ) 

0.946 

2.6 

A1 

10 

34 

Order No. 27946 

CIsfo1ner Nanle 

Location Hamilton. OH 

'Modified 

Fluor Fernald Geomembrane Supply 
Project Nanie Fluor Femald 800'7TI 

2/6/2003 

I \ a n / l  



Roll Test Daia Report 
Litiinp T A ~ O I O ~ .  Inc Roll No. 102103331 

ROLL IDENTIFICATION RESIN INFORMA TION 
@ Roll Number 102103331 Lot Number 8221 514 

K306 "-53 69 Product Name HDT080AS03 Type 
Production Date 2BEQO3 SuppIier Phillips 

Length z (+I- I %) 390 feet GSE RESUV TESTDATA 
119 meters 

ResulL~ ProuerQ Tesf Method width (Nominal) 23.0 feet 
7.0 meters Density, g/cc ASTM D 1505 0.937 

Sheet Area 8,970 sq. feet 
833 sq.meters 

Weight 4,302 pounds 
1,951 kilograms 

Mell index, g/10 min. ASTMD 1238 (I900.16) 0.08 

Test ' Tesi Customer Mitiimuni Test Rcsults 
nletllod . Frequency.. Englirh Metric English Metric Physical Property , 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: . 
Yield Strength. ppi (N lun)  - TD 

- M D  

Break Strength, ppi (N/cm) - TD 

. - M D  

Yield Elongation, % - TD 0 .  - M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, 16. (N) 
-TD 

- M D  

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, gtcc 

Carbon Black Content % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 -Cat;! 

Average (mils) - Side A 

ASTM D 5994 

ASTM D638.Type lv I 06693 

gauge length = 1.3' 

(33 m rn) 
gauge length = 2.0" 

(51 mrn) 
ASTM D 1004 

ASTM D 4833 

FTMS 101CnO65 

ASTM D 1505 

.ASTM 0 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 iotl 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ' ' ( 2.0 ) 

78 ' ( 2.0 ) 

168 ( 294 ) 

168 ( ,294 ) 

120 ( 210 ) 

120 ( '  210 ) 

12 

12 . 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

705 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

237 ( .  415 ) 

252 ( 441 . ) 

270 ( 473 ) 

281 ( 492 ) 

15 

18 

514 

569 

79 ( 352 1 
77 ( 343 1 

197 ( 877' ) 

t46 ( 650 ) 

0.946 

2.6 

A1 

10 

31 

Order No. 27946 
Cusfoftler Naille 
Project Name Fluor Fernald 
Location Hamilton. OH 

*Modified 
GSE-4.10-007 Rev - - 07100 

Fluor Femald Geomembnne Supply 

2/6/2003 



Roll 
Linin? Tecknolom. Inc 

Test Data Report 
Roll No. 102103332 

8221514 . 

K306 53 69 
Supplier Phillips 

Lei@ zz (+I- I %) 390 feet GSE REsIlv TESTDATA 
119 meters 

Prouertp Test Method ResuLts . WZith wonrind) 23.0 feet 
7.0 meters Density, g/cc ASTM D I505 0.937 

Sheet Area 8,970 sq. feel Melt inda, g/lO miti. ASTMD I238 (190?4?.16) 0.08 

Weight 4,320 pounds 

833 sq.meten 

1,960 kilograms 

Test Test Customer Minunurn Test RasulLr 
Metlr od , Frequency EngLhh Metric ' EttgLkli Metric Pliysical Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (N/cm) - TD 

. - M D  

Break Strength, ppi (N/cm) - TD 
- M D  

Yield Elongation, % - TD e - M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N). 
- TD 

- M D  

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, glcc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon BIa& Dispersion 
Views in Cat1 - Cat2. 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type IV / 06693 

gauge length = 1.3" 

(33 mm) 

gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS 101U2065 

ASTM D 1505 

ASTM D 1603' 

ASTM 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 

every4th 

every 5th 

every 4th 

every 2nd 

80 ' ( 2.0 ) 

78 . ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

. 100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

. 0.940 

2.0 

A2 

10 

7 

81 . ( 2.1 ) 

?9 ( 2.0 1 

234 ( 410 ) 

234 ( 410 ) 
. .  

243 ( 425 ) 

264, ( 463 1 
16. 

18 

509 

. 506 

84 , ( 374 ) 
86 ( 383 1 

203 ( . 903 ) 

146 ( 650 

0.946 

2.6 

A1 

10 

31 

Order No. 27946 
Cmtoipler Nan1e 

Location Hamilton, OH 
'Modified 
ecc A qn.nn7 C)M - - n7inn 

Fluor Femald Geomembrane Supply 

project NUie Fluor Fernald 0007%3 
2/6/2003 



Roll Test Data Report 
L i n k  Teclinolo~, liic Roll No. IO21 03333 

ROLL lDEiVTIFIC4TION 0 RoIlNuinber 102103333 

Product Nnnie HDT080AS03 

Production Date 2/5/2003 

390 feet 
119 meters 

Width (NonzinN 23.0 feet 
7.0 meters 

Sheet Area 8.970 sq. feet 

Weigh t 4.297 pounds 

833 sq .me ten  

1,949 kilograms 

RESIN lNFORiU4 TION 
Lot Number 8221 514 

5 3  69 K306 

Phillips 
Type 
Supplier 

CSE RESIN TEST DATA 

Proper@ Test Method ResulLF 
Deiisig, g/cc ASlM D 1505 0.937 

MeIt index, g/lO miit ASTMD 1238 (190/2.16) 0.08 

T a t .  Ta t  Customer Miniinurn Test Resul~s 
Method Frequency .English Metric English Metric Physical P r o p w  

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength. ppi (N/cm) - TD 

- M  D 

Break Strength, ppi ( N / a n )  - TD 

- M D  

Yield Elongation, % - TD 
- M D  

Break Elongation, % - TD 
- M D  

Tear Resistance, Ib. (N) 
- TD 

- M D  

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, g/cc 

Carbon Black Content % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

. ASTM D 5994 

ASTM D638,Type IV I D6693 

gauge lengfh = 1.3' 

(33 m m) 

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 80 ( 

every roll 78 ( 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every ~ I I  

every roll 

every roll 

every roll 

168 ( 

168 ' (  

120 ( 

120 ( 

12 

12 

100 

I 0 0  

56 ( 

56 ( . 

every roll . 120 ( 

every 5th 105 ( 467 ) 

every 4th 0.940 

every 4th 2.0 

every 5th A2 

every 4th 10 

every 2nd 7 

230 ( 403 ) 

231 ( 404 ) 

258 ( 451 ) 

262 ( 459 ) 

16 

17 

527 

487 

83. .( 369 ) 

80 . ( 356 ) 

200 ( 890 ) 

160 ( 712 ) . ~. 

0.946 

2.5 

A I  

10 

26 

Order No. 27946 

Cmtoilzer Nanle 
Project Name Fluor Femald 
Location Hamilton. OH 

'Modified 
GSE-4.10-007 Rev - - 07100 

Fluor Femald Geomembrane Supply 



Roll Test Data Report 
Lbtiir? Technolo,ov. Inc Roll No. 102103334 

ROLL IDENTFICQ TIOff RESIN 17vFORM4 TION 0 Roll Number 102103334 Lot Number 8221514 

- 5369 Product Name HDT080AS03 . Type K306 

Production Date 2/6f2003 Sumlier . Phillips 
~~ ~~ 

Lengtf1 z (i/- I %) 390 feet GSE RESDV TEST DATA 

Width woonzinag 23.0 feet 
7.0 meters Density, g/cc ASTM D I505 0.937 

Sheet Area 8,970 sq.feet Melt inda,  gA0 niim ASTM D I238 (19OR.16) 0.08 

Weight 4,286 pounds . 

119 meters 
Prouertv Test Mefiiod Resulls 

833 sq.meters 

1,944 kilograms 

Pliysical Property Tal 
Method - 

Test . Customer Minimum Test Results 
Frequency English Metric Englisli Metric 

Thickness, mil (mm) 
Average 

Minimum 

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

- M D  

Break Strength, ppi (N/cm) - TD 

- M D  

Yield Elongation, % - TD 

- M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, lb. (N) 
- TD 
- M D  

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, g/cc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type IV / D6693 

gauge length = 1.3" 

(33 mm) 

gauge length = 2.0' 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

.FTMS 10 I a2065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 301 5 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every roll 
every roll 

every roll 

every roll 

evejrol l  

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 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 . ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( . W  

105 . ( .  467 ) 

0.940 

2.0 

A2 

10 

7 

82 . ( 2.1 

78 ( 2.0 

225 ( 394 

228 ( 398 

252 ( 441 

281 ( 492 

16 . 

17 

484 

547 

88 . 1 392 

88 ( 392 

189 . ( 841 

160 ( 712 1 

0.946 

. 2.5 

A1 

10 

26 

27946 
Fluor Femald Geomembrane Supply ~00715  

Order No. 
Ciatoiiler Nanle 
Project Name Fluor Femald 
Location Hamilton, OH 

'Modified 
GSE4.10-007 Rev - - 07/00 

2/6/2003 



Roll Test Data Report 
Liniw Teclitiolom. Inc RON No. 202103335 

ROLL IDENTIFICTION . RESIff INFORMA TION @ Roll Number 1021 03335 Loi Number 822 1514 

Produci Name HDT080AS03 Type K306 53 69  
Produciion Dale 2/6f2003 Supplier Phillips 

L wrgth z (+/- I %) 390 feet GSE RESIN TEST DA TA 

Test Method Width (Nonlinol) 23.0 feet 

119 meters 
Result3 ProDerfv 

7.0 meters Densip, g/cc ASTMD 1505 0.937 

SI1 eel A rea 

Weight 

8.970. , sq.feet 

4.310 pounds 
1,955 kilograms 

833 sq.meten 
Mell i n d a ,  g/lO min. ASTMD 1238 (190/2.16) 0.08 

Tesi Test Customer Mitibnum Test Result3 
Method Frequency English Metric English Metric Physical Property ' 

Thickness, mil (rnrn) 
Average 

Minimum 

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

- M D  

Break Strength, ppi (Nlcrn) - TD 

- M D  
Yield Elongation, % - TD 

- M D  

Break Elongation, % - TD 

-MD 

Tear Resistance, Ib. (N) 
-TD 

- M d  

Puncture Resistance. Ib. (N) 

Puncture Resistance. Ib. (N) 

Density, glcc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type IV I D6693 

gauge length = 1.3" 

(33 rnrn) 

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 roll 

every roll 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( .  2.0 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168. ( 294 ) 

120 ( 210 ) 

120 ( ,210 ) 

12 

12 

100 

1 00 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

238 ( 416 ) 

222 ( 389 ) 

249 ( 436 ) 

245 . ( 428 1 
.16 

17. ' 

441 

470 

208 ( 926 ) 

16q ( 712 ) 

' 0.946 

2.5 

A1 

10 

31 

Order No. 27946 

Project hrame Fluor Fernald 
Location Hamilton, OH 

'Modified 

Cusfonzer Nanze Fluor Femald Geornembrane Supply 0 0 Q Z G  

2/6/2003 

. --- - --.-,. 



Roll Test Data Report 
Liniw Tecliiiolom. Inc. Roll No. 102103336 

ROLL IDENTIFICATION RESINJWFORM~ TION 0 Roll Number 102103336 . Lot Number 8221514 

3 69 
K306 

Phinips 
Product Name HDT080AS03 

Production Date 26l2003 .. - 

Length =: (+I- I %) 390 feet GSE RES17v TEST DATA 

Width (Nomind) 23.0 feet . 

119 meters 
ProDertv Test Metti od Results 

7.0 meters Density, g/cc ASTM D isos 0.937 

Sli eel Area 8,970 sq. feet Melt inda, g/IO min. . ASTM D 1238 (190D.16) 0.08 
833 sq. meters 

Weight 4,298 pounds 
1,950 kilograms 

- ~- ~ 

Test Test Customer Minbnum Test Results 
Method Frequency English Metric English Metric Physical Property 

Thickneb. mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi ( N l c m )  - TD 

' - M D  

Break Strength, ppi (Nlcm) - TD 

- M D  ... - 

Yield Elongation, % - TO 

- M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
- TD 

- M D  

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, s/cc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 , 

Average (mils) - Side A 
Asperity Height 

ASTM D 5994 

ASTM D638,Type IV I. D6693 

gauge length = 1.3" 

(33 mm) , 

gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS 101 C12065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every rolt 

every roll 

every mll 

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 ) 

78 ( 2.0 ) 

168 4 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

' 12 

100 

100 . 

56 . .  ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

234 ( 410' ) 

227 ( 397 ) 

234 ( 409 ) 

272 ( 476 ) 

15 

17 

441 

469 

201 ( 894 ) 

160 ( 712 ) 

. 0.946 

2.5 

A1 

10 

31 

Order No. 27946 
Custontu Nanze 

Location Hamilton, OH 

'Modified 

Fluor Femald Geomembrane Supply 
Project Name Fluor Femald 000717 

2/6/2003 



Roll Test Data Report 
Link? Technolon. rnc Roll' No. IO2103337 

ROLL IDENTIFICQ TION RESIN IIVFORM4 TION 
Roll Number 102103337 Lot Nuiiiber 0221514 

Product Name HDTO80AS03 ' Type K306 --53 69  
Phillips Production Date 3617!003 Supplier 

Length s (+/- I %) 390 feet  GSE RESRV TBTDATA 
119 meters 

Prooertv Width (1vonlina9 23.0 feet 
7.0 meters .  Demity, g/cc 

Test Method ResuiLs 
ASTM D I505 0.937 

Sheet Area 8,970 sq. feet Meltindeu, g/IO milt, ASTMD 1238 (190L2.16) 0.08 
833 sq. meters 

Weight 4,276 pounds 
1,940 . kilograms 

Physical Property Test Tat  Customer Muritnurn Test Resu& 
Method - Frequency English Metric English Metric 

Thidmess. mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (N/cm) - TD 

- M D  

Break Strength, ppi (N/cm) - TD 

- M D  

Yield Elongation, % - TD 

- M D  

Break Elongation, % - TD 

- M D  

.' Tear  Resistance, Ib. (y) 
- TD 

- M D  

. .  

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 D638,Type IV ID6693 

gauge  length = 1.3' 
(33 m'm) 

gauge  length = 2.0" 

(51 m m )  

ASTM D 1004 

ASTM D 4833 

FTMS 101Cf2065 

ASTM D 1505 

' ASTM D 1603' 

ASTM D 3015 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every roll 

every roll 

every rbll 

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 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 ) 

56 .  ( 249 ) 

120 ' ( 534 ) 

105 ' ( 467 ) 

0.940 

2.0 

A2 

10 

7 

81 ( 2.1 1 
78 ( 2.0 ) 

229 ( 401 ) 

235 ( 411 ) 

244 ( 427 ) 

246 ( 431 ) 

17 

17 

508 

' 409 

81 ( 360 ') 

77 . ( 343 ) 

193 . ( 859 ) 

158 ( 703 ) 

0.945 

2.4 

A1 

10 

31 

Order No. 27946 

Cm(o/ner Na/lle 

Location Hamilton, OH 

*Modified 
GSE-4.10-OQ7 Rev - - 07/00 

Fluor Fernald Geomembraane Supply 

Project Name Fluor Femald 000'73.8 



Roll Test Data Report 
Linin,o TeclinoIow, Inc Roll No. 102103338 

ROLL LDENTIFICQTION 
Lot Number 8221 51 4 

K306 

Phillips -. - 53 69 Type 
Supplier Production Date 2/6/2003 

Length =:(+I- I %) 390 feet 
119 meters 

Width (~om.na9 23.0 feet 
7.0 meters 

SlieetArea . 8.970 ' sq. feet 
833 sq. meters 

GSE RESLW TEST DATA 

ProDerQ Test Method Results 
Density, g/cc ASTMD 1505 0.937 

Mek inda, g/30 nisi. ASTMD 1238 (190L2.16) 0.08 

Weight 4,294 pounds 
1,948 kilograms 

Test Test Customer Minimum T a t  Results 
Metli od Frequency EngCisIi Metric EngIisli Metrk Physical Property 

Thickness, mil-(mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (N/cm) - TD 

- M D  

Break Strength, ppi (Nlcm) - TD 

- M D  

ASTM D 5994 
every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every roll 

every rolf, 
every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

. .  

every4th 

every 2nd 

80 ( 2.0 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

234 ( 409 ) 

229 ( 401 ) 

179 ( 313 1 
198 ( 347 ) 

16 

17 

470 

561 

gauge length = 1.3' 

. (33mm) 

gauge length = 2.0' 

(51 mm) 

ASTM D 1004 

Yield Elongation, % - TD 

- M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
-TD 

- M D  

Puncture Resistance, Ib. (N) 

56 ( . 249 ) 

56 ( 249 ) 

ASTM D 4833 
120 ( 534 ) 

Puncture Resistance, Ib. (N) FTMS 101c12065 
105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

Density, gfcc ASTM D l$I5 
0.945 

2.4 

A1 

10 

31 

Carbon Black Content, % ASTM D 1603' 

Carbon Black Dispersion ASTM D 3015 

ASTM D 5596 Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

GRI GM 12 

Order No. 27946 
Custolner A'amle 

Location Hamilton, OH 

*Modified 
GSE-4.10-007 Rev - - 07/00 

Fluor Femald Geomembrane Supply 

Project Name Fluor Femald 0007c3 



Roll Test Data Report 
Linina Teclinoloav. Ii~c Roll No. 102103339 

ROLL IDENTIFICATION RESIN INFORU4 TION 
RollNumber 102103339 ' Lot Number 8221514 

K306 @ Product Name HDT080AS03 TVpe 
Production Date 2/6/2003 SIlPplkT Phillips 53 6 9  
Lengtli =: (+I- I %) 390 feet GSE RE!XiV TESTDATA 

Width ( ~ ~ a n ~ n d )  23.0 feet 

119 meters 
ProDerQ Test Method Results 

7.0 meters Density, g/cc ASTM D 1 505 0.937 

Sheet Area 8,970 sq. feet Melt inda ,  g/lO niin. ASTMD 1238 (190L2.16) 0.08 
033 sq.meters 

Weight 4,306 pounds 
1,953 kilograms 

Test Test Customer Minimum T a t  Resulrs 
Method .. Frequency English Metric English Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

Tensile Properties: 
Yield Strength. ppi (N/cm) - TD 

- M D  
Break Strength. ppi (Nlcm) - TD 

Yield Elongation, % - TD 0 - M D  - 
Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
- TD 

- M D  

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

. Density, glcc 

Carbon Black Content. % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

- M D  

ASTM D 5994 

ASTM D638,Type N ID6693 

gauge length = 1.3. 
(33 mm) 

gauge length = 2.0' 

(51 mm) 

ASTMD1004 . 

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 roll 

every roll 

every roll 

every roll 

every roll 

80 

78 

168 

168 

120 

120 

56 

56 

120 

every 5th 105 ( 467 ) 

every 4th 0.940 

every 4th 2.0 

every 5th A2 

every 4th 10 

every 2nd 7 

230 ( 403 ) 

222 ( 389 ) 

188 '( 328 ) 

176 ( 308 ) 

17 

16 

466 

437 

190 ( a45 ) 

0.945 

. 2.4 

AI 

. 10 

34 

Order No. 27946 

Custoiner h'anle 

Location Hamilton. OH 

'Modified 
GSE-4.10-007 Rev - - 07/00 

Fluor Femald Geomembrane Supply 
Project Name Fluor Femald 000720 

2/6/2003 



Roll Test Data Report 
Linin,o Teclirtolow. Inc Roll No. 102I03340 

ROLL IDENTFZCA TZON RESIN INFORM4 TloN 
Rot[ Number 102103340 Lof Number 8221514 

K306 Product Name HDT080AS03. TYW 
Producfion Date 2/6/2003 Supplier Phillips 

Lei@ Z= (+A 1%) 390 feet GSE RESIN TEST DATA 

Width (Nominal) 23.0 feet 
7.0 meters Demig, g/cc ASTM D 1505 0.937 

Sheet Area 8,970 sq. feet Melt index, g/IO min. ASTMD 1238 (190L2.16) 0.08 

Weight 4,312 pounds 

119 meters 
Property Test Mer11 od Results 

833 sq. meters 

1,956 kilograms 

Physical Property Ta t  . Test Custonter M u h u m  . Test Results 
Method Frequency Ennlklt Metric . E ~ ~ l i s h  Metric 

Thickness, mil (mm) 
Average 

Minimum 

. Tensile Propert'es: 
Yield Strength. ppi (N/an) - TO 

- M D  

Break Strength, ppi (Wcm) - TD 

. - M D  

Yield Elongation, % - TD 

- M D  
Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
-TD 
- M D  

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, gfcc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type IV I I36693 

gauge length = 1.3. 
(33 m m) 

gauge length = 2.0' 

(51 mm) 

ASTM 0 1004 . 

. ASTM D 4833 

FTMS 101U2065 

.ASTM D 1505 

ASTM D 1603' 

ASTM 0 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 ro!l 

every roll 

every 5th 

.every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

1 2 .  

12 

' . 100 

100 

56 ( 249 ) 

56 ( 249 ' )  

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

85 ( . 2.2 ) 

78 ( 2.0 1 

235 ( 411 ) 

228 ( 399 ) 

258 ( 451 ) 

279 ( 489 ) 

16 

18 

503 

523 

197 ( 877 ' )  

158 ( 703 ) 

0.945 

2.4 

A1 

10 

34 

27946 
Fluor Femald Geornembrane Supply Cus~ol~ler Nanle 

Location Hamilton, OH 

'Modified 
GSE-4.10-007 Rev - - 07100 

Project Name Fluor Femaid 00072% 
2/6/2003 



Roil Test Data Report 
Lining Tecl~noCow. I&. -RoII No. 102103341 

ROLL IDENTIFIU TION RESIN INFORMA TION 
Roll Number 102103341 Lot Number 8221514 

- 5 3 6 9  K306 Product Name HDT080AS03 Type 
Production Date 2/6/2003 Supplier Phillips 

Length q+~ 1%) 390 feet GSE RESIIV TEST DATA 

widrlr ~ o m i n a ~  23.0 feet 

I19 meters 
ProperQ Tesi Method Results 

7.0 meters Density, g/cc ASTM D 1505 0.937 

Sheet Area 8,970 sq. feet Melt indc:, g/lO mitt. ASTMD I238 (190/2.16) 0.08 
833 sq.rneters 

Weigh t 4,322 pounds . .  
1,960 kilograms 
- ~~ ~ -~ ~~~ 

Test Test Customer Minimum Test ResuCts 
Method Frequency English Metric EngIisli nfetric Pliysical Properg 

Thickness, mil (mm) 
Average 

Minimum 

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

- M D  

Break Strength. ppi (Nlan) - TD 

- M D  

Yield Elongation. % - TD 
1 

- M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
-TD 

- M D  

Puncture Resistancei 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 D638.Type IV ID6693 

gauge length = 1.3" 

(3 m m) 

gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS 101C/2065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 301 5 

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 

80 ( 2.0 ) 

78 ( 2.0 . )  

168 ( 294 ) 

12 

100 

100 

every roll 56 ( .  249 1 
every roll 56, ( 249 

everyroll . 120 ( 534 1 

105 ( 467 1 every 5th 

every 4th 0.940 

every 4th 2.0 

every 5th A2 

every 4th 10 

every 2nd 7 

85 ( 2.2 ) 

79 ( 2.0 1 

237 ( 414 ) 

225 ( 394 ) 

229 ( 401 ) 

264 ( 461 ) 

17 

17 

438 

508 

83 . ( 369 ) 

83 ( 369 ) 

192 . ( 854 ) 

158 ( 703 ) 

0.945 

. 2.5 

A I  

10 

28 

0 OrderNo. 27946 

Qalo/ner Nulne 

Location Hamilton. OH 
'Modified 
GSE-4.10-007 Rev - - 07/00 

Fluor Femald Geomembrane Supply 

Project Name Fluor Femald 800'722 



Roll Tesf Duta Report 
Lininz Tecltnolow, Inc Roll No. I02 I03342 

ROLL IDENTIFICQ TION RESIN INFORM4 TION 
@ RoIIIVumber 102103342 Lot Number 8221514 

53 69 Product Name HDT080AS03 TYW K306 

Producfion Dafe 2/6/2003 Supplier Phillips 

Lmgfh s (M- I %) 390 feet GSE RESIN TEST DA TA 

Width (Nominal) 23.0 feet 

119 meters 
Propertv Test MeUt od RC?SffitS 

7.0 meters DensiQ, g/cc ASTM D IS05 0.937 

Sheet Area 8,970 sq.feet Melt index, g/lO niin. ASTMD I238 (190/2.16) 0.08 
833 sq.meten 

Weight 4,310 pounds 
1,955 kilograms 

- 

Tesf Tesf Customer Miniinum T a f  Resuh 
Mefhod . Frequency English Metric English Metric Physical Proper01 

Thickness, mil (mm) 
. Average 

Minimum 

Tensile Properties: 
Yield Sbength, ppi (N/cm) - TD 

' - M D  

Break Strength. ppi (N/an) - TD 

- M D  

Yield Elongation, % - TO e - M D  
- 

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
- TD 

- M D  

Puncture Resistance, lb. (N) 

Puncture Resistance, Ib. (N) 

Density. g/cc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 

Asperity Height 

Views in Cat1 - Cat;! 

Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type N I D6693 

gauge length = 1.3" ' 

(33 m m) 

gauge length = 2.0" 

(51 mm) 

ASTM D lo04 

ASTM D 4833 

m s  101c12065 

ASTM D 1 3 5  

ASTM D 1603' 

ASTM D 301 5 

. ASTM D 5596 

GRI GM 12 

evev 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. ) 85 ( 2.2 1 
78 ( 2.0 1 78 ( 2.0 ) 

168 

168 

120 

120 

56 

56 
.. 

120 

241 ( 422 

236 ( 412 

244 ( 427 

288 ( 505 

15 

17 

478 

51 7 

87 ( 387 
81 .. ( 360 

201 ( 894 

105 ( 467 ) 158 ( 703 ) 

0.940 0.945 ' 

2.0 2.5 

A2 A1 

10 10 

7 28 



Roll Test Data Report 
Roll No. I02 I03343 LinOt,o Teclinoloh. Inc 

ROLL IDENTIFICATION RESIN I i V F O W  TION 
Roil Number 102103343 Lot Number 8221514 

Product Name HDTOBOAS03 Type K306 5 3  6%. 
Production Dare ~W2003 Supplier Phillips 

Length zyw 1%) 390 feet GSE REsIlv TEST DATA 

widr/l (Nomina4 23.0 feet 

119 meters 
Proper@ Test Mahod Resultr 

7.0 meters Density, g/cc ASTMD 1505 0.937 

Sheet Area 

Weight 

8,970 sq. feet 
833 sq.meters 

4,304 pounds 
1,952 kilograms 

Melt inda ,  g/lO niirL ASIBfD 1238 (1900.16) 0.08 

Test Rau& Tesl T a t  Customer Miriitnuni 
Mefhod Frequency English Metric English Metric Physical Property 

Thickness. mil (mm) 
Average 

Minimum 

Tensile Properties:. 
Yield Strength, ppi (Nlcm) - TD 

- M D  

Break Strength, ppi (Nlcm) - TD 

- M D  

Yield Elongation, % - TD 

- M D  

Break Elongation, % - TD 

- M D  

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 
Views in Cat1 - Cat2 

Asperity Height . 

Average (mils) - Side A 

ASTM D 5994 

ASTM 0638,Type IV / D6693 

gauge length = 1.3' 
(33 m m) 

gauge length = 2.0' 

(51 mrn) 
ASTM D 1004 

ASTM 0 4833 

FTMS 101U2065 

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 2hd 

80 ( 2.0 ) 

78 ( 2.0 ) 

168 ( 294 ) 

I20 ( 210 1 
120 ( 210 ) 

168 ( 294 ) 

12 

12 

100 

100 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

245 ( 428 ) 

228 ( 398 1 
255 ( 446 ) 

297 ( 519 ) 

16 

17 

470 

564 

88 . ( 392 1 
85 '( 378 ) 

215 ( 957 ) 

158 [ 703 ) 

0.945 

2.5 

A1 

10 

25 

Order No. 27946 

Cus~onzer jVanle Fluor Fernald Geomembrane Supply 000724 
Project Name Fluor Ferna'd 

LOCQriOIl Hamilton, OH 2/6/2003 
*Modified 
GSE-4.10-007 Rev - - 07/00 



Roll Test Data Report 
Lhirr,o Technolow, Inc. RoU No. I021 03334 

ROLL IDENTIFICATION . 

@ Roll Number 102103344 

Product Name HDT080AS03 

Production Dale 2l6Qoo3 

RESIN INFORMA TION 

Lot Number . 
Type 
Sum lier 

8221520 

K306 

Phillips 

Length s (+I- I %) 390 feet 
119 meters 

Widilt (i+~onlino0 23.0 feet 
7.0 meters 

Sii eel Area 8,970 sq. feet 
833 sq. meters 

Weight 4,314 ' 

1,957 
pounds . 
kilograms 

GSE RESIN TEST DATA 

Prouertv Tar Method Results 
Density, g/cc ASZMD 1505 0.937 

MeIi index, g/IO mtz. ASTM D I238 (I9ODS6) 0.07 

Test Test Customer Minimum Tesi Resui& 
Metltod ' Frequeiicy Eiigiish Meiric Eng fish Meiric Physical Proper& 

Thickness. mil (mm) 
Average ' 

Minimum 

Tensile Properlies: 
Yield Strength. ppi (Nlcm) - TD 

- M D  

Break Strength. ppi (NIcm) - TD 

- M D  

Yield Elongation, % - TD 

- M D  

. Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
- TD 

- M D  

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density, g/cc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 

ASTM D638.Type N I D6693 

gauge length = 1.3" 

(33 mm) 

gauge length = 2.0" 

(51 mm) 

ASTM D 1004 

ASTM D 4833 

FTMS iOlC/2065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 301 5 

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 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

100 

56 ( 249 

. 56 ( 249 ) 

120. ( , 534 1 

105 ( 467 )' 

0.940 

2 .o 

A2 

10 

7 

85 ( 2.2 1 
78 ' ( 2.0 ) 

235 ( 412 ) 

233 ( 408 ) 

276 ( 483 ) 

274 ( 480 ) 

18 

17 

. 523 

530 

86 ( 3 8 3 )  

87 ( 387 1 

198 ( 881 ) 

158 ( 703 ) 

0.945 

2.5 

A I  

10 

25 

Order No. 27946 

Custon1er Nanle 

Location Hamilton, OH 
'Modified 
GSE-4.10-007 Rev-- 07/00 

Fluor Fernald Geomembrane Supply 

0 
Project Name Fluor Fernald @@a725 

2/6/2003 



Roll Test Data Report 
Liniirp Teclrnolom. Inc Roll No. 102103345 

ROLL IDEiVTIFIC4 TION RESIIViiVFORM TION 
Roll Number 102103345 Lot Number 8221520 

- 5369- K306 Product Name HDT080AS03 DPe 
Production Date 2/6/2003 Supplier Phillips 

Lenglli =(+I- 1%) 

Width f lomil lq  23.0 feet 

0 
390 feet GSE RESIN TEST DATA 
119 meters 

Test Method Resuh ProuerQ 
7.0 meters Densiiy, g/cc ASTM D I505 0.937 

Si1 eei Area 

Weight 

8,970 sq. feet 
833 sq. meters 

Melt index, g/lO min. ASTMD 2238 (190/2.16) 0.07 

4,312 pounds 
1,956 kilograms 

~ 

Test TeSt Customer Minimum Test R a u h  
Method Frequency Englislr Metric English Metric Physical Properg 

Thickness, mil (mm) . 
Average 

Minimum 

Tensile Properties: 
Yield Strength, ppi (N/cm) - TD 

- M D  

Break Strength, ppi (Nun) - TD 

- M D  

Yield Elongation, % - TD 

- M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
- TD 

- M D  

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density. gkc 

Carbon Black Content. % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type IV I D6693 

gauge length = 1.3" 

(33 mm) 

gauge length = 2.0" 

(51 rnm) 

ASTM D 1004 

ASTM 0 4833 

FTMS l O l C n O 6 5  

ASTM 0 1505 

ASTM D 1603' 

ASTM 0 301 5 

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 4tf1 

every 4th 

every 5th 

every 4th 

every 2nd 

. .  

80 .  ( 2.0 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 . ( 210 ) 

12 

12 

. 100 

100 

56 ' ( 249 j 
56 ( 249 ) 

120 ( 534 .)  

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

83 ( 2.1 1 
79 ( 2.0 ) 

228 ( 399 ) 

235 ( 411 ) 

264 ( 462 ) 

298 ( 522 ) 

17 

18 

496 

584 

93 ' ( .  414 ) 

92 ( 409 ) 

191 ( 850 ) 

141 ( 627 ) 

0.945 

2.6 

A1 

10 

28 

Order No. 27946 
Cufonier Nufile Fluor Femald Geomembrane sUpp)y . 

Location Hamilton, OH 2/7/2003 
'Modified 
GSE-4.10407 Rev - - 07/00 

Project Name Fluor Femald 000726 



Roll Test Data Report 
Lininp Teclino[om Inc Roll No. 102103346 

.ROLL IDENTIFIICQ TION 

Production Date 2/6/2003 

- 

REsInT INFORMA TION 
Lot Number 8221 520 

Type K306 

Suprrlier Phillips 

Lelzgtl1 q+/- 1%) 390 feet 
119 meters 

Width (~orninal)  23.0 .feet 
7.0 meters 

Sheet Area 8,970 sq. feet 
833 sq. meters 

FVeiglit 4,308 pounds 
1,954 kilograms 

' GSE RESIN TEST DATA 

Prooerty Test Method Results 
Density, g/cc ASTMD I505 0.937 

Melt index, g/IO ntin. ASTMD 1238 (190/2.16) 0.07 

- ~ 
~~ ~~ 

Test Test Customer Minimum Test Results 
Method Frequency English Metric EnglNt Metric Physical Property 

Thickness. mil (mm) 
Average 

Minimum 

' Tensile Properties: 
. Yield Skength. ppi (N/cm) - TD 

- M D  

Break Strength, ppi (Nlcm) - TD 

- M  D 

Yield Elongation, % - TD 

. - M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, lb. (N) 
- TO 

- M D  

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Density. g/cc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Average (mils) - Side A 
'Asperity Height 

ASTM D 5994 

gauge length = 1.3' 

(33 m m) 

gauge length = 2.0' 
. . (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 roll 

every roll 

every roll 

e.very 5th 

every 4th 

every 4th 

every 5th 

every4th 

every 2nd 

'80 . ( 2.0 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 ' . 

100 ' . 

100 

56, ( 249 ) 

56 ( . 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

230 ( 403 1 
232 ( 405. 

243 ( 425 ) 

277 ( 484 ) 

16 

18 

455 

539 

79 . ( 352 .) 

( 356 ) 80 

197 (, 877 ) 

141 ( 627 ) 

0.945 

2.6 

A1 

10 

28 

Order No. 27946 

C ~ ~ t o ~ ~ ~ e r  Nanle 
Project Name Fluor Femald 
Location Hamilton, OH 

'Modified 
GSE-4.10-007 Rev - - 07/00 

Fluor Femald Geomembrane Supply 

2R12003 



Roll Test Data Report 
Liniir~ Technolo-q, lire RolZ No. 102103347 

ROLL IDENTIFICATION REsIlv INFORMA TION 
@ Roll Number 102103347 Lot Number 8221 520 

53 69 K306 Product Name HDT080AS03 Type 
Prodmiion Date 26L3303 Supplier Phillips 

Length z (+I- I $6) 390 feet GSE RESrlV TEST DATA 

Width (NontitioO 23.0 feet 

119 meters 
Prouerty Test Metli od Resiilts 

7.0 meters Density, g/cc ASTM D 150s 0.937 

Sli eel Area 8.970 sq. feet Melt inda ,  g/lO niin. ASTMD I238 (I 90D.16) 0.07 
833 sq.meters 

Weight 4.298 pounds 
1.950 kilograms 

Tesi Results Test Tmt Customer Mininium 
Method . Frequency English Meiric EnglLsh Metric Physical Property 

Thickness, mil (mm) 
Average 

Minimum 

ASTM D 5994 

Tensile Properties: ASTM D638,Type N I D6693 
Yield Strength, ppi (Nun) - TD 

- M D  

Break Strength. ppi (Wan) - TD 

- M D  

Yield Elongation, % - TD a -  - M D  
gauge length = I .3' 

(33rnm). 

Break Elongation, % - TD gauge length = 2.0" 

- M D  (51 rnm) 

Tear Resistance, Ib. (N) ASTM D 1004 
- TD 

- M D  

Puncture Resistance, Ib. (N) ASTM D 4833 

Puncture Resistance, Ib. (N) FTMS 1OiUZ965 

Density, glcc ASTM D 1505 

Carbon Black Content, % . ASTM D 1603' 

Carbon Black Dispersion ASTM D 3015 . 

Carbon 8tack Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM D 5596 

GRI GM 12 

every roll 

every roll 

every roll 

every roll 

every nil1 

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 ) 

78 ( 2.0 ) 

168 ( . 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

I00 

100 

56 ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( .  467 ) 

0.940 

2.0 

A2 

10 

7 

226 ( 396. ) 

229 ( 401 ) 

251 ( 439 ) 

270 ( 472 .) 

.16 

17 

510 

520 

86 ( 383 1 
86 ( 383. ) 

195 ( 868 ) 

141 ( 627 ) 

0.945 

2.6 

A I  

I 0 

36 



Roll Test Data Report 
Linina Teclinolopv. Inc. Roll No. 102103348 

ROLL IDEMIFICA TION RESIN I N F O M  TION 
822 1 520 0- Roll Number 102103348 LoiNumber 

53 69 Product ffanie HDTO60AS03 Type K306 

Production Dale 2/6/2003 Supplier Phillips 

Lengtti z=(+/- 1%) 390 feet GSE RESIN TEST DATA 

Width pominal) 23.0 feet 

119 meters 
Pronerh, T a !  Me!hod ReSUlis 

7.0 meters Density, g/cc ASTM D 1505 0.937 

. SlieetArea 8,970 sq.feet Melf index, g/IO min. ASTMD X238 (IPOL2.16) 0.07 
833 sq.meters 

Weight 4.304 pounds 
1,952 kilograms 

Test Test Cusiomer Minimum Test Resulis 
Metllod Frequency English Mefric English Metric Physical Property 

Thickness, mil (mrn) 
Average 

Minimum . 

Tensile Properties: 
Yield Strength, ppi (Nlan) - TD 

- M D  

Break Strength, ppi (N/cm) - TD 

- M D  

Yield Elongation, % - TD 

- M D  

Break Elongation, % - TD 

- M D  

Tear Resistance, Ib. (N) 
- TD 

- M D  

Puncture Resistance, Ib. (N) 

Puncture Resistance, Ib. (N) 

Densily, glcc 

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 

ASTM D638,Type IV /  D6693 

gauge length = 1 3  

(33 m m) 

gauge length = 2.0" 

.(51 mm) 

ASTM D 1004 

ASTM D 4833 

F T M S  101U2065~ 

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 

eve@ 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( 2.0 ) 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

100 

loo 

56 . ( 249 ) 

56 ( 249 ) 

120 ( 534 ) 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

83 ( 2.1 ' ) 

79 ( 2.0 1 

229 ( 401 ) 

236 ( 413 ) 

255 ( 447 ) 

302' ( 529 1 . 

16 

16 

526 

571 

86 ( 383 1 
83 ( -369 ) 

193 ( 859. ) 

141 . ( . 627 ) 

0.945 

2.6 

A1 

10 

36 

Order No. 27946 

Cl(sfolIter Nuttie 
Project Fluor Femald 
Locaiwn Hamilton. OH 

'Modified 
GSE-4.10-007 Rev - - 07/00 

000729 Fluor Femald Geomembrane Supply 

2/7/2003 



Roll Test Data Report 
Lininp Teclirrolofi fiic Roll No. 102103352 

ROLL IDEIVTIFIICQTION 

Production Date 2G'Q003 

8221 520 Lot Number 

Type 
Sumlier 

K306 

Phillips 

390 feet 
119 meters 

Mdth (Nominal) 23.0 feet 
7.0 meters 

Sheet Area 8.970 sq. feet 

Weight 4,274 pounds 

833 sq.meten 

1,939 kilograms 

GSE RESIN TEST DATA 
~~~ ~- 

Prmertv Test Method Results 
Density, g/cc ASTM D 1505 0.937 

Melt index, gA0 ntin. ASTMD I238 (190/2.16) 0.07 

Test ,Test Customer Mininuim Test ResulLF 
Method Frequ eiicy EiigL3li Metric Eizghli Metric Physical Prop@. 

Order ffo. 27946 

Custotiler Nnnle 
Project Name Fluor Femald 
Locntwn Hamilton, OH 
'Modified 

Fluor Femald Geomembrane supply 

2/7/2003 

. GSE-4.10-007 Rev - - 07/00 

Thickness. mil (mm) 
Average . 
Minimum 

Tensile Properties: 
Yield Strength, ppi (N/un) - TD 

- M D  

Break Strength, ppi (Nlcm) - TD 

- M D  

Yield Elongation, % - TD 0 - M D  

Break Elongation, X - TD 

- M D  

Tear Resistance, Ib. (N) 
- TD 

- M D  

Puncture Resistance, Ib. (N) 

Puncture Resistaince, Ib. (N) 

Density, dcc  

Carbon Black Content, % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

ASTM D 5994 

ASTM 0638,Type N I  06693 

gauge length = 1.3. 
(33 m rn) 

gauge length = 2.0' 

(51 mm) 

ASTM D 1004, 

ASTM D 4033 

FTMS 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 roll 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

80 ( ' 2.0 

78 ( 2.0 

168 ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 ( . 210 ) 

12 

12 

100 

I00  

56 ( 249 ) 

56 ( 249. ) 

120 ( 534 1 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 

232 ( 406 ) 

238 . . ,  ( 416 ) . .  

250 ( '438 ) 

256 ( 448 ) 

16 

. . 17 

.490 

505 

210 ( 934 ) 

0.946 

2.5 

A1 

10 

33 



Roll Test Dnta Report - . 

Roll No. 102103353 Linin? Teclinolo,ov. IRC. 

ROLL IDENTIFICATION RESlN IUFORMA TION 
RolliYurnber 102103353 Lot Number 8221520 

K306 
Phillips 5 3  69' 

Results Test Method Prouertv Width (jvOnlinnl) 23.0 feet 
. 7.0 meters Density, g/cc ASTM D 1505 0.937 

SI1 eel A reu . 8,970 sq.feet Melt index, g/lO min. ASTMD I238 (190/r?.I6) 0.07 
833 sq. meters 

Weiglz t 4.286 pounds 
1,944 kilograms . 

Physical Property Test Test Customer i).linimum Test Results 
Me!hod Frequency English Me!ric English Metric 

Thickness. mil (mm) 
Average 

Minimum 

Tensile Properb'es: 
Yield Strength. ppi (N/cm) --TO 

- M D  

ASTM D 5994 
80 ( .  '2.0 ) 84 ( 2.1 1 

79 ( 2.0' ) 

every roll 

every roll 

every roll 

every roll 

. everyroll 

, everyroll 

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 

78 ( ' 2.0 

ASTM 0638,Type IV I 06693 
168 . ( 294 ) 

168 ( 294 ) 

120 ( 210 ) 

120 . ( 210 ) 

12 

12 

225 ( 394 ) 

,222 (. 388 ) 

274 ( 479 ) 

272 ( 477 ) 

16 

18 

562 . . 

530 

Break Strength. ppi (N/cm) - TO 

- M D  

Yield Elongation, % ;TD . gauge length = 1.3' 

- M D  

Break Elongation, % - TD 

. - M O  
Tear Resistance, Ib. (N) 

-TO . 

- M  D 

Puncture Resistance. Ib. (N) 

(3 mm) 

gauge length = 2.0' 

(51 mm) 

100 
100 

ASTM. D 1004 
86 ( 383 1 
81 ' ( 360 ) 

56 ( 249 ) 

56 . ( 249, ) 

ASTM D 4833 
194 ( ,863 ' ) 

149 ( 663 ,) 

120 ( 534 1 

105 ( 467 ) 

0.940 

2.0 

.A2 

10 

7 

FTMS 101 CEO65 Puncture Resistance, Ib. (N} 

Density, glcc ASTM D 1505 
0.945 

Carbon 81ack Content. % ASTM D 1603' 
2.3 . 

ASTM D 3015 . 

ASTM D 5596 

Carbon 81ack Dispersion 
A2 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height 
Average (mils) - Side A 

10 

GRI GM 12 
33 



Roll Test Data Report ' 

Lin ina Tech n olo 9, Inc Roll No. 102103354 

ROLL IDENTIFXCATIOiY B I N  ILYFORM TION 

Lot Number 

Type . 

8221520 

K306 . 

Production Date 2/7/2003 Supplier Phillips 

Length =(+I. 1%) . 390 feet GSE RESIN TEST DATA 

Width (Nomina4 23.0 feet 

119 meten 
Propertv Test Method Results 

7.0 meters Density, g/cc ASTW D 1503 0.937 

Sheer Area 8.970 sq. feet Meit index, $/IO min. ASTMD 1238 (190L2.16) 0.07 
833 sq. meters , 

Weight ..C.320 pounds 
1,960 kilograms 

~ ~- ~ - - -  ~ 

Test Test Customer lLlinimiim Test Results 
ikfethod Frequency Englbh . Metric Engl&li Metric Physical Property 

Thickness. mil (rnrn) 
Average 

Minimum 

Tensile Properties: 
Yield Strength. ppi (Nlcm) --TO 

- M D  

Break Strength, ppi (Nlcrn) - TD 

- M  D 

Yield Elongation. % - TD 

- M D  

Break Elongation. % - TD 

- M D  

Tear Resistance, Ib. (N) 
- TO 

- M D  

Puncture Resistance, Ib. (N) 

Puncture Resistance. Ib. (N) 

Density, glcc 

Carbon Black Content % 

Carbon Black Dispersion 

Carbon Black Dispersion 
Views in Cat1 - Cat2 

Asperity Height. 
Average (mils) - Side A 

ASTM D 5994 

ASTM D638.Type N I 06693 

gauge length = 1.3" 

(33 mm) 
gauge length = 2.0' 

(51 rnrn) 

ASTM D 1004 

ASTM D 4833 

FTMS 101Cn065 

ASTM D 1505 

ASTM D 1603' 

ASTM D 301 5 

ASTM D 5596 

GFU GM 12 

every roll 

every mil 

every'roll 

every roll 

every roll 

every roll 

every roll 

every roil 

every roll 

every roll 

every roll 

every roll 

every roll 

every 5th 

every 4th 

every 4th 

every 5th 

every 4th 

every 2nd 

ao ( 2.0 

78 ( 2.0 ) 

168 ( 294 ) 

168 ( ,294 ) 

120 ( 210 ) 

120 ( 210 ) 

12 

12 

. loo 
100 

56 ( 249. ) 

56 ( 249 ) 

120 ( 534 

105 ( 467 ) 

0.940 

2.0 

A2 

10 

7 .  

85 ( '  2.1 ) 

79 ' ( 2.0 ) 

244 ( 426 ) 

235- ( 412 ) 

251 ( 439 ) 

283 ( ,  495 ) 

14 

17 

478 

538 ' . 

90 ( 401 j . . 

81 ( 360 

203 ( 903 ) . 

149 . ( 663 ) 

0.945 

2.3 

A2 

10 

33 

Order No. 27946 

Cmto,ner Nanle 
Project Name Fluor Fernaid 
Location Hamilton, OH 

'Modified 

000732 Fluor Femald Geomembrane Supply 

2/7/2003 

rrn 



GEOTEXTILES 



4 

a 

I 

I 



i '  

Weight 
Grab Tensile 

-.. 

ASTM D 5261 ody8 7.0 
ASTM D 4632 Ibs 180 

a 

Trap Tear 
Puncture 
Permittivity 
AOS 
Mullen Burst 
UV Resistance, 
after 500 hrs 

TNs ADVANCED TECHNOLOGIES 
A Nevown Company 

ASTM D 4533 lbs 75 
ASTM D 4833 Ibs 75 
ASTM D 4491 l/sec 0.5 
ASTM D 475 1 US Sieve 80 
ASTM D 3786 psi 350 

ASTM D 4355 % Strength Retained . 70 

53  69 

Geotextile Product Description Sheet 

STYLE 'J[nS E070 

TNS E070 is a superior quality, nonwoven geotextile produced by needlepunching together 100% 
polypropylene staple fibers in a random network to form a high strength dimensionally stable fabric. 
The polypropylene fibers are specially formulated to resist ultraviolet light deterioration, and are 
inert to commonly encountered soil chemicals. The fabric will not rot or mildew, is non- 
biodegradable, and is resistant to damage from insects and rodents. Polypropylene is stable within 
a ph range of 2 to 13. TNS E070 conforms to the physical property values listed below 

TEST METHOD FABRIC 
PROPERTY UNITS 

1IzA.RV. 
Minimum Average 

lRoU Value 

* At the time of- ' HandlingmaychaugetheseInopaties. 

To the best of our hwiedge, the infoxmation Eontained hereinisaccurate. Howeva.~SAdvancedTechnologies,Inccanwtanticipateallconditi~ 
mdex which TNS's produd i n f i i t i o n  and OUT products, or the of other manutichmrs in combination with our prcducts, may b e d .  We 
accept no responn'bility for d t s  obtained by the application of this iufixmation or the safety or suitability of our products either done or in cambition 
with o t k  products. Final dekmhation of the suitability of any information or material for the use contemplated, of its manner of use, and whther 
the suggested use infringes any patents is the sole respoadbJity of the usa. 



ms ADVANCED TECHNOLOGIES 
A Nevown Company 

Weight 
&ab Tensile 

, 

ASTM D 5261 
ASTM D 4632 

5 3  69 

oz/yd2 
lbs 
Ibs 
lbs 
psi 

% Strength Retained 

Geotextile Product Description Sheet 

'STYLE TNS EO80 

8.0 
200 
75 
90 

350 

70 

TNS E080 is a superior quality, nonwoven geotextile produced by needlepunct-ig together 1000, - polypropylene staple 
fibers in a random network to form a high strength dimensionally stable Eabric. The polypropylene fibers are specially 
formulated to resist ultraviolet light deterioration, and are inert to commonly encountered soil chemicals. The fabric will 
not rot or mildew, is non-biodegradable, and is resistant to damage from insects and rodents. Polypropylene is stable 
within a ph range of 2 to 13. TNS E080 confom to the physical property values listed below: 

Mullen Burst 
UV Resistance, 
after 500 hrs 

TEST METHOD FABRIC 
PROPERTY 

ASTM D 3786 

ASTM D 4355 

I 1 TraD Tear I ASTM D 4533 
A I 

c lpuncture I ASTM D 4833 

UNlTS 
U R V .  

Minimum Average 
Roll Value 

000736 



ms ADVANCED TECHNOLOGIES 
A Nevown Company 

TEST METHOD FABRIC 
PROPERTY 

53 69 

M.A.RV. 

Roll Value 
UNITS Minimum Average 

Geotextiie Product Description Sheet 

- 

'STYLE TNS ElOO 

Weight ASTM D 5261 oz/yd2 10.0 
Grab Tensile ASTM D 4632 Ibs 225 
Trap Tear ASTM D 4533 Ibs 90 
Puncture ASTM D 4833 Ibs 120 
Mullen Burst ASTM D 3786 psi 450 

TNS El 00 is a superior quality, nonwoven gatextile produced by needlepunchins together 100% polypropylene staple 
fibers in a random network to form a high strength dimensionally stable fkbric. The polypropylene fibers are specially 
formulated to resist ultraviolet light deterioration, and are inert to commonly encountered soil chemicals. The fabric will 
not rot or mildew, is non-biodegradable, and is resistant to damage &om insects and rodents. Polypropylene is stable 
within a ph range of 2 to 13. TNS ElOO conforms to the physical property values listed below 

1 

ASTM D 4355 % Strength Retained 70 UV Resistance, 
after500hrs 

000737 



I 

1 

Weight ASTM D 5261 odyd2 
&ab Tensile ASTM D 4632 lbs 

- Puncture ASTM D 4833 lbs 
Mullen Burst ASTM D 3786 mi 

Trap Tear ASTM D 4533 Ibs 

ms ADVANCED TECHNOLOGIES 
A Nevown Company 

M. A.RV. 
Minimum Average 

Roll Value 
16.0 
350 
120 
180 
700 

Geotextile Product Description Sheet 

ASTM D 4355 W Resistance, 
after 500 hrs 

. STYLE TNS E160 

* 

% Strength Retained 70 

TNS E160 is a superior quality, nonwoven geotextile produced by needlepunching together 100% polypropylene staple 
fibers in a random network to form a high strength dimensionally stable fabric. The polypropylene fibers are specially 
formulated to resist ultraviolet light deterioration, and are inert to commonly encountered soil chemicals. The fabric will 
not rot or mildew, is non-biodegradable, and is resistant to damage f7om insects and rodents. Polypropylene is stable 
within a ph range of 2 to 13. TNS E160 confoxms to the physical property values listed below: 

TEST METHOD FABRIC 
PROPERTY UNJrrS 

000738 



3 

0 



0 TNS ADVANCED TECHNOLOGIES, INC. 
A Nevown Company 

December 4,2002 
REF: .TNS E070 

I Fluor Fernald, Inc 
Femald, OH 

Dear Sir/Madam: 

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 UNlTS M.A.R.V * 
Weight 
Grab Tensile 
Trap Tear 
Puncture 
Mullen Burst 
A0.S. 
Permittivity 
U.V. Resistance @ 500 
Hrs. ' 

Sincerely, 

ASTM D 3776 
ASTM D 4632 
ASTM D 4533 
ASTM D 4833 
ASTM D 3786 
ASTM D 475 1 
ASTMD4491 . 

ASTM D 4355 

' TNS Advanced T e c .  

odsy 
lbs 
Ibs 
Ibs 
psi 
U.S. Sieve 
1 /sec 
% retained 

7.0 
180 
75 
75 
350 
80 
0.5 
70 



TNS Advanced Technologies, Inc. 
A Nevown Company 

December 4,2002 
REF: TNSE080 

I 

Fluor Fernald, 
Fernald, OH 

Dear SirMaclam: 

This is to certify that TNS E080 is a 100% polypropylene, nonwoven, needle-punched fabric. 
TNS E080 is resistant to degradation due to ultraviolet exposure and resists commonly 

-. encountered soil chemicals, insects, mildew, and is non-biodegradable. Polypropylene is stabIe 
within a pH range of 2 to 13. TNS E080 conforms to the physical properties in the following 
table: 

0 FABRIC PROPERTY TEST METHOD UNlTS M.A.RV 

Weight 
Grab Tensile 
Trap Tear 
hcture 
Mullen Burst 
W Resistance 
after 500 hrs 

ASTM D 5261 ozlsy 8.0 
ASTM D 4632 lbs 200 
ASTM D 4533 lbs 75 
ASTM D 4833 lbs 90 
ASTM D 3786 psi 350 
ASTM D 4355 % 70 

000’741 



TNS Advanced Technologies, Inc. 
A Nevown Company 

December 4,2002 
REF: TNSElOO 

Fluor Fetnald, 
FemaId, OH 

Dear SirMadam: 

This is to cerhfy 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 in the following 
table: 

FABRIC PROPERTY 

Weight 
Grab Tensile 
Trap Tear 
Puncture 
MullenBurst 
W Resistance 
after 500 hrs 

TEST METHOD UNITS M.A.R.V 

ASTM D 5261 odsy 10.0 
ASTM D 4632 Ibs 225 
ASTM D 4533 lbs 90 
ASTM D 4833 lbs 120 
ASTM D 3786 psi 450 
ASTM D 4355 % 70 

TNS Advanced Tec ologies 3 



TNS Advanced Technologies, Inc. 
A Nevown Company 

December 4,2002 
REF: TNS E160 

Fluor Fernald 
Fernald, OH 

Dear SirMadam: 

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

FABRIC PROPERTY TEST METHOD UNITS M.A.R.V 

Weight 
Grab Tensile 
Trap Tear 
Puncture 
Mullen Burst 
U.V. Resistance 
after 500 hrs. 

ASTM D 5261 oz/sy 
ASTM D 4632 lbs 
ASTM D 4533 lbs 
ASTM D 4833 lbs 
ASTM D 3786 psi 
ASTM D 4355 % 

16.0 
350 
120 
180 
700 
70 

TNS Advanced Technologies 
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TABLE GT-1. TECHNICAL INFO FOR 7.0 OUSY GEOTEXTILE FILTER 
REQUISITION #F02PBO9270 

Section K, Attachment 3 
Refer to Specification Section 02714P 
Table 02714P-1 
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TABLE GT-20 TECHNICAL INFORMATION FOR 10.0 OUSY GEOTEXTILE 
REQUiSITlON #FOZPB09270 

Section K, Attachment 3 
Refer to Specification Section 02714P 
Table 02714P-3 

TABLE GT-lOXlS 
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TNS Advanced Technologies 
405 Hood Rd 

Phone: 77Ol564-1857Fx 7701564-1818 Lilburn,GA 30047 - - 5 3 6 9  

December 04,2002 ' 

Twenty Year Material Warranty Only 
PROJECT: Fluor Fernald 

Fernald, OH 
MATERIAL: TNS E160, TNS E100, TNS E080 & TNS E070 

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

Should any significant deterioration or premature loss in use of the material occur during the term 
hereof which is believed to be covered by this warranty, then T.N.S. Advanced Technologies shall be 
given prompt written notice of the alleged claim within 30 days after such facts are first observed. Said 
notice shall be sent by registered or certified mail, return receipt requested, and addressed to T.N.S. 
Advanced Technologies, 681 DeYoung Road, Greer, South Carolma, 29651, Attention: Contracts 
Adminismor. 

- 

@ 

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

OhXli 
Sincerely, 

TNS Advanced Technologies 

000750 
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/ TNS Advanced Technologies 
A jvcuown &mpmry 

- -  NevuwH, JHC. 
81 &Yourig Rood Cmv, SC 29651 9855 Crsm& Higbvay Buildin8 F Spananburg. SC 29301 

Pbans; (864) 949-1006 18401 867-5181 hu @64) 949.5222 
e 

Pb; (864)968-0592 (864) 679-4639 

03/18/03 
REF: TNS E 160 
Quantity Shipped: 20 rolls 

Fluor Fernald 

Dear SirMadam: 

This is to certify that TNS E160 is a 100% polypropylene, nonwoven, needle-punched fabric. 
TNS E160 meets or exceeds the project specifications for the above referenced project. TNS 
El 60 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 physica1 propdes listed in the following table: 

FABRIC PROPERTY TEST METHOD UNITS M. A.R.V 

Weight 
Thickness 
Grab Tensile 
Grab Elongation 
Trap Tear 
PUnCtUre 
Mullen Burst 
U.V. Resistance 

ASTM D 5261 
ASTM D 5199 
ASTM D 4632 
ASTM D 4632 
ASTM D 4533 
ASTM D 4833 
ASTM D 3786* 
ASTM D 4355 

odsy 
mills 
lbs 
% 
Ibs 
lbs. 
psi 
% 

16.0 
175 
350 
50 
120 
180 
700 
70 
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Pb: (864)968-0392 Fpc (8641 879-4639 

5 3  69 TNS Advanced Tec nologies 
4 jvrUOWH &wmy 

98.55 Gnmvilk Htgbway Building F Sparunbar& SC 29301 
P ~ c  (864) 949-1006 (800) 857-5181 P a  (864) 9696222 

03/2 1 /ZOO3 
REF: TNSE070 
Quantity Shipped: 69 rolls 

Fluor Fernald 

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 

Weight 
Thickness 
Grab Tensile 
Grab Elongation 
Trap Tear 
Puncture 
Mullen Burst 
A.O.S. 
Permittivity 
U.V. Resistance 

TEST METHOD 

ASTM D 5261 
ASTM D 5 199 
ASTM D 4632 
ASTM D 4632 
ASTM D 4533 
ASTM D 4833 
ASTM D 3786' 
ASTM D 475 1 
ASTM D 4491 
ASTM D 4355 

'modified 

NarshaLiiO, Gad4 
Marshall 0. Gaddy 
Quality Control Manager 

- UNITS 

odsy 
mils 
lbs 
% 
lbs 
lbs 
Psi 

1 /sec 
% retained 

mm 

M.A.R.V 

7.0 
90 
180 
50 
75 
75 
350 

0.5 
70 

0.2 12 (MAX) 

000754 
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TNS Advanced Technologies 

31 DrYoung Rad Crssr, SC 29651 9855 c;rSmvUfr Highway Bufldnyl P Sporunburg, 6C 29301 
'h (864)968-0592 (864) 879-4639 P h e  ( 8 6 4  949-1006 (800) 867-5181 F ~ c  (864 969-6222 

03/24/2003 
REF: TNS ElOO 
Quantity Shipped: 117 rolls 

Flu0 r Fernald 

Dear SirNadam: 

This is to certify that TNS El 00 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 propdes listed in the 
following table: 

FABRIC PROPERTY 

Weight 
Thickness 
Grab Tensile 
Grab Elongation 
Trap Tear 
Puncture 
Mullen Burst 
U.V. Resistance 

TEST METHOD 

ASTM D 5261 
ASTM D 5199 
ASTM D 4632 
ASTM D 4632 
ASTM D 4533 
ASTM D 4833 
ASTM D 3786' 
ASTM D 4355 

'modified 

Marshdl 0. Gaddy 
Quality Control Manager 0 

UNITS 

odsy 
mils 
lbs 
% 
lbs 
lbs 
psi 
% retained 

M,A.R.V 

10.0 
110 
225 
50 
90 
120 
450 
70 
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TNS ~civanced Technologies 

6d1 bcYoung h o d  Cram. JCI 29651 
pb: raaqsaaoss2 P- (864  879.4639 

9855 Cmcnvillr Hcgbway Building P Spmdnbyt SC 29301 
P&nc (864 949-1006 (800) 867418I Pmc (8641 91P6222 

0311 903 
REF: TNS E080 
Quantity Shipped: 60 rolls 

Fluor Fevnald 

, Dear SirMadam: 

This is to certifj, that TNS E080 is a 100% polypropylene, nonwoven, needle-punched fabric. 
TNS EO80 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 E080 conforms to the physical properties listed in the 
following table: 

FABRIC PROPERTY TEST METHOD UNITS M.A.R.V 

Weight 
Thickness 
Grab Tensile 
Grab Elongation 
TrapTear ' 

Puncture 
Mullen Burst 
U.V. Resistance 

*modified 

NarstialCO. Gad4  
Marshall 0. Gaddy 
Quality control Manager e 

ASTM D 5261 
ASTM D 5199 
ASTM D 4632 
ASTM D 4632 
ASTM D 4533 
ASTM D 4833 
ASTM D 3786* 
ASTM D 4355 

OdSY 8.0 
mils 100 
lbs 200 
% 50 
Ibs 75 
Ibs 90 
psi 350 
%strength 70% 
retained at 

500 hrs. 

000758 
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Molded Butt 45 
ALL PE 3408 ELBOWS 2" AND LARGER NOW PRODUCED 

& 
TO A W A  C906-99 AT NO ADDITIONAL COST d 

'MOZO*L450' 

'M030'L45D' 

'M040*L45D' 

'M060'L45D' 

'MO8O'L45D' 

' 
x - tn6uatescalf11nlappmvalforapprkati~nort~~~ 
[ 1 --u-- atCS4apprwalmffW 

-All ~&-Qs pruducsdto ASTM mi13 and D3261. 

--and W O d a M a s  ~riscop(ex'6500 ~ ~ 2 4 0 6  m a t e r i a l s ~ y .  

-Drawing No. cum8257 
-Padwjng -20operbox2-lps 

- 4  per box 3 4 -  IPS 
- 2  per box 6 Ips 
- 1  perboxrtps 

PERFORMANCE PIPE, a division of 
Chevron Phillips Chemical Company LP 
PO Box 269006 
Plano, TX 75026-9006 
Phonc 1-800-527-0662 
Fa: 972-599-1348 

LEE SUPPLY CO., INC. 
F? 0. BOX #35 

CHARLEROI, PA 15022 
Web: 
www.DerformanceDiDe.com 

Bull& PP 202 
Pagelof I 

0 ~ ~ 2 0 0 2  Supacedes all previous publications 
0 2002 Chevron Phillips Chemkal Company LP 

OQ07G4 



5 3  619 

Molded Butt 90 

All F m  produmd t o m  O2513and 03261. All elbows rand kugercan be produced to A W A C S 0 6  at no additional cost 
'CY(aMihblea~DrismPlex~bSOOP0406matefiakONLY 
x - Indicates c&ficationlapPmVa brappmp&te ap@ca%n or Ie-sL 
( )  -CunanUy 0ndarevalUab;on at Csq appwal pending. 
Packaging - 10 per box Y IPS and smaller 

-4perbox 34'IPS 

-1perbox SIPS 
- 2 p b O x  6.1PS 

- NCS. FP706255 for IPS & FP700247 fCr CTS 

PERFORMANCE PIPE, a division of 
Chemn Phillips Chemical Company LP 
PO Box 269006 
Plano, TX 75026-9006 
Phone: 1-800-527-0662 
F a  912-599-7348 

Web 
www.Derfonnanceuiw.com 

LEE SUPPLY CO, INC. 
F? 0. BOX #35 

CHARLEROI, PA 15022 

Bull& PP 20. I 
Pagelof1 



- 5 3 6 9  
?ERFORARA## PIPE 

rmw.pcr fo~ncep lpe . com 

BUTT END CAP 
&,L Pa408 ENDS CAPS 2* AND LARGER NOW PRODUCED 

TO A . A  -99 AT NO ADDITIONAL COST 

-E? 

'MO2OO'CPST' 

'M030'CPST 

'M040'CPST' 

'MOm'CPSr 

'M080'CPSr 

' - CSA and IAPMO available as DnscoPlex" 650 PE2406 matemk ONLY 
x - Indicates certifiitidapprwal (or application u test 
( ) - Currently under evaluation at CSA eppmval pendioq 

- An Fdtngs pmduced to ASTN M513 and D3261. 

-Packaging - 10 per box 4' IPS and smaller 

- I per box 8' IPS and above 

- DW~IQ NOS. CU708258 for IPS 8 CU708248 fM CTS 

- 6 ~ b o x 6 I P S  

PERFORMANCE PIPE, a division of 
Chevron Phillips Chemical Company LP 
PO Box 269006 
Plano, TX 750269006 
Phone: 1-800-527-0662 

Web: 
www.wrfomceDipe.com 

Bulletin: PP 23.1 
Page 1 of 1 

Fa: 972-599-1348 

LEE SUPPLY CO., INC. 
F! 0. BOX #35 

CHARLEROI, PA 15022 



m R M A W C E P I E  
www.performancaplpe.com 

MOLDED BUTT TEE 
ALL PE 3408 TEES 2* AND LARGER NOW PRODUCED 

TO A w A  -99 AT NO ADDITIONAL COST 

a 

I L 

'Mol 1 'TSTR' 1.72 x 2.94 x 5.88 

288 x5.125 x 10.25 

'M0307STR' 
3.00 x 5.72 x 11.44 

3.00 x 6.75 x 13.50 

'MOGO'TSTR' 

6.00 x 12.09 x 24.18 'M0807STR' 

1 -  

X -  

0 -  
CSA and WMO maable as Dmcop(er' 6500 PE2406 materials ONLY. 
Indicates certifttapproval lor appScation w test 
Currently under evaluation at CSA. a p p d  pending. 
All F~ngs produced 0 ASTM D2513 and 03261. 
Drawing NO. CU7OB256 br IPS 8 CU7OB246 kx CTS 

- Packaging - 10 per box T IPS and smakr 
-4perbax3 -4'IPS 
- 1 per box for greater h n  4' IPS 

PERFORMANCE PIPE, a division of 
Chevron Phillips Chemical Company Lp 
PO Box 269006 
Plano, TX 75026-9006 
Phone: 1-800-527-0662 

www.oerforrnanceDioe.com 

Bull& PP 2 1. I 
Page 1 of 1 

FZ 972-599-7348 

LEE SUPPLY CO., INC. 
f? 0. BOX #35 

CHARLEROI, PA 15022 



/& Fabricated IPS 3-Segment 45 EU 
ALL M&I ELBOWS 2" - 24" NOW PRODUCED TO 

\& cm 18 A W A  -99 & D2513 AT NO ADDITIONAL COST 

13 1 B X 4 X 7  

1 3 y 8 x 4 x 7  114 

14 114 x 5  x a  112 

15 114 x 6 x 10 

16 114 x 6 1R x 10 718 

17 114 x 6 112 x 11 114 

19 i n x a  x 13 in 

Reference - Code 

'FOTL45D' 

'F03145D' 

'F14145D' 

t - Fittings X -42 am produced to dimensmal mqguiremenb af F-714 and can be Mnufachrred lo meel AWWA standards for a pramium 

x - h d i i  a-ificaiiionlapproval for application or LBst 
- DimensionS and weights am approximale and %b@d &a change. 

- hawing NO. - CU708413 

LEE SUPPLY CO., INC. 
I? 0. BOX #35 

CHARLEROI, PA 15022 

Jan 2002 Supcrceda all previous publications 
8 2002 che\?on Phillips Chemical Company LP 

008768 



- 5 3 4 9  
PERFORMAMCE PIPE- 

200 DR 7 

80 DR 17 

100 OR I 1  

128 DR 11 19 112 x 8 x 24 7/8 
12" 

R L\Tl c i  

! 

Y 58 X 

Y 43 

N 64 
Y 64 1 AEM 

B 

12.75ff 

Fabricated IPS 5-Segment 90 Ell 
ALL M&I ELBOWS 2" - 24'' NOW PRODUCED TO 

a(M-99 & D2513 AT NO ADDITIONAL COST 

160 DR9 

2 i i 
2 

200 DR 7 

80 DR 17 

100 DR 11 

14.000' 160 DR 9 

200 DR 7 

128 DR 11 21 x a x s i i 4  
1 4  

3" 
3.500' 

4" 
4.500' 

Y 77 X 

Y 95 X 

Y 54 
N 81 
Y 81 ABhVX 

Y 97 X 

Y 120 X 

l--+-t2i 13 3 8  x 4 x 15 114 

1 2 0 0  DR7 I 
I 100 I D R I ~  I 

N 4 X 

N l  6 1 1 
6 

16 114 x 6 112x 20 38 

1 7 1 1 4 ~ 6 1 R x 2 1 3 / 8  

A B W X  

A B m  

'F03190D' 

t - Fittings 26' - 4Z are produced to dimensional requiremenk of F-714 and can be manubdured to meel AWWA standards for a pcemium 
fi - Oimemims and weights are ap-e and subjed to change 
x - Indicates certificaljan/appmva lor a p p l i i  of Lesl 
- Drawing NO. - CU708413 

Bulletin: PP 3.2 
hgC 1 Of 3 

LEE SUPPLY CO., INC. 
F! 0. BOX #35 

CHARLEROI, PA 15022 

Jan 2002 Supercedes all previous publications 
8 2002 C h m n  PhiIIips Chcmical Company LP 



Fabricated IPS 3-Segment 
45 Lateral 

1000 S~ms ONLY 

24 3/18 x 8 x 4 

31 3r8x 1 0 x 6  

36 114 x 10 x 8 

41 114 x 12x 8 

- Dtmmsbns and weights are appmximate and SuW to chance 
- ~ r a ~ i n e  NO. - ~ 0 8 8 4 7  a ~ ~ 7 0 ~ 2 8 3  

&Illetin: PP 7. I 
Pagc1ofl 



5 3  69 
Please v i s i t w w w ~ ~ ~  forthe most up todate information 

www.driscoplex.com 

IPS SADDLE REDUCING TEES 6" BRANCH 
ALL SADDLE REDUCWG TEES THRU 24" MAJNS NOW 

PRODUCED TO A m .  -99 & D2513 
I I AT NO ADDITIONAL COST 

lo"x1o"x6"  

12" x 12"x 6" 

14" x 14" x 6" 8 X 4 O X 2 4 5 l a  

16" x 16- x 6' 8 x 4 1  x24 38 

20" x 20" x 6" 8 ~ 4 3 ~ 2 4 %  

2 2 " x Z ' x 6 '  8 X 4 4 X 2 4 W  

24" x 24" x 6' 8x45 ~ 2 4  SB 

22 x 47 x 52 5/8 

t - Fittings 2 8  - 4 1  are produced to drnemional requirements cd F-714 and can be manufactured to meet AWWA Shndardt lor a pemium. 
x - Indicat~?~ certacation/apprwal for applicatbn 01 test - Dimensions and weights are approrimate and subject tochange. - Orawing No. - CU7OD266 

Bulktk5.1.4 
Page I of 2 LEE SUPPLY CO., INC. 

f? 0. BOX #35 
CHARLEROI, PA 15022 

00077% 



. 
ELECTROFUSION FITTINGS 

FULL COUPLIW? . B  
ASTM F1055 IPS 

FOR REFERENCE ONLY NEW STYLE 

323.85mm I 326.64mm I 325.12mm I 398.78mm I 139.70mm I 292.1 Omm I 
0 ’  000772 

LEE SUPPLY CO., INC. 
F! 0. BOX= 

CHARLEROI, PA 15022 



LEE SUPPLY CO., INC. 
f? 0. BOX#35 

CHARLEROI, PA 15022 

FLARED END SECTIONS 

P E  THREADED ROD 
W/WING NUTS (SEE NOTE) 

RIGHT SIDE .VIEW 

t 
FRONT VIEW 

PIPE A B (MAX) H L W PART Nn SIZE 
1210-NP 12” 6.5” 10” 6.5” 25” 29” 

300 mm 165 mm 254 mm 165 mm 635 mm 735 mm 

375 mm 165 mm 254 mm 165 mrn 635 mm 735 mm 

450 mm 190 mm 380 rnm 165 mm 812 mm 890 mm 

600 mm 190 mm 450 rnm 165 mm 900 mm 1140 mm 
7.0” 53” 68” 

178 mm 1345 mm 1725 mm 750 rnrn 266 mm 
7.0” 53” 68” 

1 7 8  mm 1345 mm 1725 mm 900 m m  266 mm 

1210-NP 15” 6.5” I 0” 6.5” 25” 29” 

1810-NP 18” 7.5” IS* 6.5” 32” 35” 

2410-NP 24” 7.5” 18” 6.5” 36” 45” 

3010-NP 30” 10.5” N/A 

3610-NP 36” 10.5” N/A 

NOTE: PE THREADED ROD W/WING NUTS PROVIDED FOR END 
SECTIONS 12”-24”. 30” & 36” END SECTIONS TO BE 
WELDED TO PIPE PER MANUFACTURER’S RECOMMENDATIONS. 

NOTE: ALL DIMENSIONS ARE NOMINAL‘ 



LEE SUPPLY CO., INC. 
F? 0. BOX #35 

CHARLEROI. PA 15099 

A PIPE 
SIZE PART No 

N 1 2  FABRICATED REDUCERS 5 3  69 

B C 
0670-AN 

0870-AN 

6" x 4" 10.5" 5.5" 5 " 

8" x 4." 12" 7 ir 5 " 
150 mm x 100 mm 267 mm 140 mm 127 mm 

200 mm x 100 mm 305 mm 178 mm 127 mm 
087 1 -AN 

1070-AN 

I 
8" x 6" 13" 7 " 6 " 

200 mm x 150 mm 330 mm 178 mm 152 mm 
10" x 4" 13" 8 " 5 " 

250 mm x 100 mm 330 mm 203 mm 127 mm 

1071 -AN 

1072-AN 

* DENOTES NON-STOCK ITEMS 
AN = ANNULAR 

10" x 6" 14" 8" 6 " 

250 mm x 150 mm 356 mm 203 mm 152 mm 
10" x 8" 14.5" 8 " 6.5" 

250 mm x 200 mm 368 mm 203 mm 165 mm 
1270-AN* 

1271-AN 

1272-AN 

1273-AN 

12" x 4"  15" 10" 5 " 
300 mm x 100 mm 381 mm 254 mm 127 mm 

12" x 6" 16" 10" 6 " 

12" x 8" 17" 10" 7 " 

12" x 10" 18" 10" a ** 

300 rnm x 150 mm 406 mm 254 mm 152 mm 

300 mm x 200 mm 432 mm 254 mm 178 mm 

300 mm x 250 mm 457 mm 254 mm 203 mm 

AS = S P I R A L  
NOTE: ALL DIMENSIONS ARE NOMINAL 

. I D u N c p I c m N 4 G E ~ ~ ~  

mpI DRAWYG I E. 4-13-89 ~M.D.s. 6-10-951 DW-251  
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$!A-fLdu L, 
IDlVUlSlFIED PIPE 4 PUMP SYSTEMS 

--LEE- 
SUPPLY CO. 1NC- . INUUST1114L S bnNING * ERYlROHMEWlPiL. MUNICIPAL PRODUCTS 

80% 35, Charleroi, PA 1 SO22 
1-aoo-353-3747 
Phono: (724) 483.3563 Fa$; (7241 483.0577 

A-Cofiforms ta the Subccniraci Requirements 
Z-Niimr Comment -- incorporate and Resubrnii 



. ~ p r ?  17 03 03': 18a ' performance pipe 
IWR-~Y-ZIEC~ 13: LEE SUPPLY co 

I 

( 3 0 1  1582-6628 P -  3 

'7244033rn p.03 . ,  

53 69 f 

bpsr - D i m s r n a  PJPE i PUMP STSTEMS 
SUPPLY CO. INC. - INDUSTRIAL - M m n l t -  EWYlROHlULNTAL MUNIMPAL PRODUCTS 

Eoz 35, Charlard, PA 15022 

4 
c 



. 
17 03 03:: 19a performance p i p e  

f l P r : W - 1 7 - ~  g: , 13:06 LEE SUPPLY co 
P 

C301J582-6628 P -  4 

' 7 2 4 4 r n  P.04 

5 3  69 

WE SUPPLY SOLUTIONS 

_- 
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53  6 9 .  
Certificate of Analysis 

. _  . ,  .- -e 

Shipped To: PERFORMAN= 3IPE LEASE' TRACK 
11 7 0 0 HOPEIELL 
HAGERSTOWN ?'ID 21741 
USA 

Recipient: SHE@! ECKLES-PETRUCCI 
Fax: ? -301 -582-6570 

- - 
-___ Product: 

TvlARLEX POLYETHYLENE HHM T R - 4 5 0 X  BULK 

This is to confirm that HHPIl TR-480X. whet1 us93 with the 
proper color concentrate. meets or exceeds the requi:emen!s 
of cell classification 345484C in accordance with ASTW 
03350. This resin is a PE34 grade maierisl. 

Lot %umber: 7130053 
.----_I_-- ..-.--. 

~ ' .  .. . .  
.. ; 

- - 
'.,:. 
;..> 

' .,*:. 

Lzwar . UPFer 
L rr.1 t Limit Va!ue Unit Test Tdethod _-__ ______._ __------------- - Property 

HLMl Flow Rate ASTM 01238 
Density ASTM D I  505 \ 0.9420 C.945C 0.9443 g k m 3  

Pellet Count 
Ultranox 3367A 

- 
' .  : 

8.00 14.00 10.80 gll Omi . . .. 

0.2E c.39. 0.31 wT% 

* 
P02.08.03 35.G00 65.c.30 40.000 pel/g 

__. - -- 

The data sat forth heren have been carefully compiled bv Chevror. PXlips Chemical Compsny LP. 
However. thwe is no warranty of eny k i d .  either cxpre68ed 01 iinplietl. trpplicabk to it8 Uae. end the uaer 
~B~UJWWS all risk and liobirrty in connection therewith. 

Paul s. NavJhold 
Sr. Certification Systoms Specialist 

For CoA questions contact Paula Carter at 832-8 13-4807 



CoA taro: 02:l It2003 
__- 

53 6 9 .  

Shipped TO: PERFSRMANCE PIPE LEASE TRACK 
11700 HOPEIiTELL 
HAGERSTOWN XD 21741 
USA 

Recipient: S H f R f  ECKLES-FETRUCCI 
Fax: 1-301 *582-'3670 

CPC Deli./ery 5: 88308302 
PO #: REL 22 
\.Veigh:: 1572CO LE 
Ship G x e :  021 112003 
Package: BULK 
rlIo.5 t? : Hcppsr Car 
Car J: PSPX001257 

1 J - 
Product: 
PAARLEX POLYETHYLENE Hb;M TR-480X BULK --..___ 

This is to confirm that HHILI TR-480X. when used with the 
proper color concentrace, rnsets or exceads the *equirements 
of COII classification 345464C in accordance with 4STnl 
03350. This resin is a PE34 grade ma!srial. 

. ' .  . .. 
Lot Number: 8130109 

.:. .: ._ . , , : . . .. .. .>*. , .. .( 

___---.-- -- --- -- 
. .. ~ . .. .. 

Lower Upper 
Test Method Limit Clmi! Value Unit . ..., ; . .::. 

. , . .  
. .  . .. . -------- Property 

H;M! Ftow Rats ASTM 01233 8.00 14.30 e. 70 gil Orni 
Oensity ASTM 015<i5 0.9420 0.9450 '2.9440 g,krr-3 

3.26 0.39 0.32 WT % 
Pellet Count 
Ultrenox 3367A 

. .  . . .  . .  

P02.08.03 35.000 ii5.30G 45.000 pel/g 

- - 

The data sa! tcrth nerein have been carefully conipiled by Chevron FIiilliFs Chstnical Company LP. 
However. there i s  no warranty of any K i d ,  either expressed or Lnplied, applicnble to its use. and the user 
a s s u m  ell risk and liability in connection therewith. 

Paul S, Newbold , 

Sr. Certification Systems Specialist 

For CoA questions contact Paula Carter at  832-513-4907 - 



m* 
e --'- Certificate of AnaBysk 

Shipped To:  PW-F3KMW\ICE P I P E  LEASE TRACK 
11700 HOTEiU'ELL 
HAGERSTOWN MD 21?4i 
USA 

Recipieqr: S H E R l  ECKLES-FETRLCSI 
Fax: 1-391 -582-5E70 

53 68 

... .. 

Product: 
PjlARLEX POLYETkYlENE HHPA TR-480X BULK 

This is 1 0  con!irrn that HH!M Tfi-1€!0)<, when usad with the 
prcper color concentrate, meets or excaads the i e.r,uirements 
of  cell clJssification 345464C !n ~ccardsnco with ASThl 

'03350. This resin is a P E B S  arade n;a:erial. 
\ 

Lot Numbe:: E 301 07 
..---. . .- . _*.___. .... -._._.__.-_ --.._-_---...--.---_-_I_ 

' I  1. o iv e r Jpfier 
Test Method Limit ? '  ,-.mi I V 2 !LI e Unit 0 --- 

Pr oPartv 

ASTM 0: 238 : 4.30 E.90 g i  1 Cmi 
Deosity ASTM 01505 h . 9 4 5 0 .  ':.Y456 giccrt 
HL?Jl Flow Rata 

P d l d  COJnt P02.08.03 35.930 65. Xi0 46.000 peUg 
Ultranox 33S7A 0.26 .3 33 5.32 WT ?b 

-- --- --_I_ 

Tha data se i  forth hefeifi have bsen carefu!ly c a p i ! e d  by Chzvroi FhillrFs Choi-nicol Company LP. 
However. b e  iu no warrantv of  any kind. either expressed w iriiplird, apldicAie lo its use, and the u c e ~  
assumes 811 Ash and liability in connection therewdk. 

Paul S. Nombokf 
Sr. Cert.Ecatim S y s t f r i s  Specialist 

For CoA questions cccract Paula Carter at 832-813-4807 . 

000783 
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I .  

Property Unit Standard 
Material Designation - ASTM F 412 

Cell Classification - 
Density PI gmlm3 ASTM D-1505 

D3350 

Melt Index [4] 9/10 minutes ASTM 3-1238 'I 

&- 0 
5 3  69 * ww w .drls cop1 ex.com 

Typical Valuet 
PE 3408 
345464C (black) 

"345464E (color) 
0.955 (black) 

0.1 
o.947 color 

DriscoPlex" PE 3408 HDPE 
Data Sheet 

Tensile Strength 141 
SCG (PENT) [6] 

HDB at 73°F (23°C) I41 

Typical Material Physical Properties of DriscoPlex" HDPE 
High Density Polyethylene Materials 

IWin2 ASTM D-638 3200 

hours ASTM F 1473 > 100 

Iblin2 ASTM 0-2837 1600 

Color; UV Stabilizer [C] 

Linear Thermal Expansion 
[El 

Flexural Modulus 151 t Iblin2 I ASTM D-790 \L > 130.000 

- 
- I 

inchfinchl"F ASTM D-696 I 9 x lo5 

Brittleness Temperature 

Hardness 
"F ("C) 

Shore D ASTM 0-2240 65 

ASTM D-746 \ < -180 (< -1 18) 
\ 

lack with minimum 2% carbon black 1AS.M 04350 3$ Color with UV stabilizer 

Elastic Modulus I !Win* I A s h  D-638 1 110.000 

t Requirements 
e and Resubmi? 

LEE SUPPLY CO., INC. 
F! 0. BOX #35 

Rot, PA 15022 

oa 2002 supaccdes dl previous publications 
02002 ChevronPhillips chanicaf rhmpmy LP 

Bulletin: PP 109 
Page 1 of 2 





. .  

Tvpical Markets for Pipe and Fittings 

FMA Approved Undeqmnd Fire Main 

Mining 
Perfwated pipe 

Water Disbiblmbn 
UunO;pal& I n d u H ,  Water Distribution 

Sanitary Sewer & 
TrencNess Rehabilitation 

TreafecVReclaimed Wafer 

Industrial Sewer, Municipal Sewer, 
Sliplining & Trenchless Rehabilitation 

Dual Confainmenf 
Industrial Specialty 

DriscoPlex” PE 3408 HDPE Data Sheet 

~risce~kx” Series Typical Features 

2.8.10 
2,8.17 
6,lO. 18 
6,17.18 

DriscoPlex” 1500 

DriscoPlex” 1600 

DriscoPlex- 1700 1,3 
DriscoPlex” i 900 1.4 
DriscoPlex” 4000 5.6.7 
DriscoPlex” 4100 1,8,19,20 
DriscoPlex” 4200 8.9 
DnscoPlex” 4300 5.6.9 
DriscoPlex” 4400 8.11 
DriscoPIex” 4500 5 . 6 , l l  

DriscoPlexm 4700 5.6.12.15 
DriscoPiex- 1200 1.13 
DriscoPlexm 1400 5,13 
DriscoPlex” 2400 1.14 
DriscoPlex 1000 1.16 

DrixoPlexm 4600 1,12 

Municipal and Industrial Applications & Standards 

15. Green color stripes are standard. 

Performance Pipe, a division of 
Chevron Phillips Chemical Company LP 
PO Box 269006 
Plano, TX 750269006 
Phone: 800-527-0662 
Far  972-599-7348 
www .driscoolex.com 

Members of: 

f@Ez]. 
LEE SUPPLY CO., INC. 

P. 0. BOX #35 
CHARLEROI, PA 15022 

Bulletin: pp 109 
Paset of2 

0 
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- 5 3 6 9  
Certificate of Anaiysis 

Shipped To: PERFORMANCE PIPE LEASE' TRACK 
11700 HOPEWELL 
HAGERSTOm P4D 21741 
USA 

Recipisn t: SHE PI EC KLES-P ETRUC c 1 
Fax: ? -301 -582-6370 

CPC Delivery 8:.  88298 546 
PO r: SE', 18 
Visig?!: 190900 LE 
Ship Date: 01/36/2003 
Packsge: BULK 
bkdr:  Hopper Ca: 

CH'dXS 89 ? 1 6 CJf 8: 

Product: 
MARLEX POLYETHYLENE ~ ~ H ~ l ~ 4 S O X  BULK 

This, is to confirm that HHP8 TR-480X. when ussd with tho 
proper color concentrato, meets or exceeds the reqrtireman!s 
of cell classification 345484C in accordance with ASTM 

k D 3 3 5 0 .  This resin is a PE34 grade maierisl. 

-- --.- Lot Number: 7130053 
_I ------ 

e 

k W J f  . UPFer 
L r.1 t Limit \/a!ue Unit Property 

8.00 14.00 10.80 911 hi 
Density ASTM D 1 5 0 5  \r 0.9420 c.9450 0.9443 gkm3 

Pellet Count 
Ultrenox 336 7 A  

Test fdethcd - -__ - ___- - - _- -- - - _- --- --- -. - 
HLMl How Rate ASTM 01238 

50.000 peVg PO2 * 08.03 35 .GOO r35.C.97 
0.26 c'. 39 0.31 vn% - 

The data sot forth here.n have been carefully compiled b V  Chevron FWlips Chemical Company LP. 
However, there is no wraranh of any bind. either cxpre68ed or irnplietl. eppkahle to its use, end the uaer 
ecuwmea ell rids w d  lisbXty in connection therewith. 

Paul s. NbVJhOld 
sr. Cer!ific.ation Systoms Specialist 

.: 

.. - 
. . -  
. I  

. .. 

F a  CoA questions contact Paula Carter at 832-813-4807 



Certificate of Analysis 
< 

' .  

Shipped To: PERFDRMANCE PIPE LEASE TRACK CPC Deli.lery Z: 86308302 
11700 HOPEWELL PO #: REL 2 2  
HAGERSTOWN XD 21741 \.Leigh:: 157200 LB 
USA Ship Dxe :  02!1 112003 

Hc.ppsr Car 
Paskage: W L K  

Car ;1: PSPXOO1 257 
Recipient: SHERl  ECKLES-FE RUCCl Mode: 
Fax: 1-301 -582-6670 

I 

Product: 
PAARLEX POLYETHYLENE HPM TR-480X BULK 

This is to confirm that H H M  TR-480X. when used with the 
proper color concentrato. meets or exceads the -equirements 
of cell clmsificatian 345464C in accordance with 4SThl 
'D3350. This resin is a PE34 grade mageriai. 

Lot Number. 8130109 -- -- _------ ---- 
1.0 'Jc' er t l ~  per 

Test Method limit Lirni? Value Unit 
-----.- --- Prop 61 t y  

HLM! Flow Rate ASTM 01238 
Density ASTM 01505 
Pellet Count 
Ultranox 3367A 

14.90 e.70 gil Orni 
::&I O.tt?SO C .9440  9 k K 3  

P02.08.03 35.000 35.30G 45.000 pel/g 
a. 28 0.39 0.32 WT '%I - - 

The data SEI! lcrth nerein have been carefuily corripild by Chevron FTiilliFs Chsinical Company LP. 
However, there i s  no wenantv of any kind, either expressed or implied. applicable to its use, and the user 
assu~rtea all risk and liabilitv in connection therewith. 

Paul S. Newbold , 

SI. Certificatiln Systems Specialist 

For CoA questions contact Paula Carter at  832-513-4967 - 

000791 



Certificate of AnaP0ysis 

< '  
Product: 
PllARLEX F'OLYETkYLENE HHM TR-480X BULK 

This is to con!irm that HHhl TR310X.  x h e n  used with the 
prcper color concentrate, meets or excaads the I wjuirements 
of cell classification 345464C in accordmcc with A S T M  
"03350. This resin is a PE34 arade n;a;erial. 

\ 
Lot Numbe:: e ; 30 107 .__-__-. . .. . .._ .. _. -. .... - .-.-.-- .-- --.. .---...-.- I.-----__. 

Lo . w r  LJpfier 
Tesr Method Limit Lrci I \:a!ue Unit 

ASTM 0:238 : 4 . x  E.9C gil Cmi 

a ---- 
Proporty __--___._____--.-- ---.------- 

Oonsity ASTM Dl505 \:.;:20 h.9350. C..w5t gicnlt 
HL?JI Flow Rate 

P d S l  COJnt P02.08.03 35.330 85.500 46.00G peVg 
0.26 a '"3 t. 32 WT ?6 Ultranox 3367A - -- 

The data set forth herein have  bwn carefully cornpi:od by Chovro.1 FiiiliFs C11m~)icaI Company LP. 
However. h e  i s  no warrantv of any kind. either expressed or irirplkd, apldii:irhle lo its use. arld the UEEY 

assumes ell risk and liability in connection herowith. 

Paul s. Nu*I%SolJ 
Sf. Cert- f icat im Systwis Specialist 

For Coa questions cwtact Paula Carrer at  832.8 13-48C7 
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LEE SUPPLY CO 
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BP SOLVAY 
yet h ylene 

7244830577 p - 02 

PERFORMANCE PlPE - HAGERSTW!W . PfRFO?UG.lPdCE PlPE - HAGERSTO?r?lN 
117fl HOPnIIIELL RD, . 71711 BOFEWErL'FID - 

HAGERSTDWM M13 27740 
USA : 

HAGERSTOWN, MD Qt740 

- ~ 

CUSTOMER SPECIFICATION 
ANALYSIS METHOU 

. 
A-Conforms to the Subcontract ReqL'irenenl 

1 1  B-Minor Comment -. fncomonte and Resubmit 

0093794 

TOTFiL F.W2 



Certificate of Analysis 

-- 

Shipped To:  PERFORMANCE PIPE LEASE TRACK 
11700 HOPEWELL 
IWGERSTQW MD 21741 
USA 

Recipisnt: SHERl ECKLES-PETRUCCI 
Fax: 1-30? -582-6570 

CPC Delivery 3: 85293546 
PO #: SEL 18 
Wsig~t :  190900 LB 
Ship Date: 01/3G/2003 
Packzse: BULK 
t&d e : Hopper Ca: 
Car #: CH'JXS89116 

. .  . .. , 
. .  . 
. .  . .  . .. . .  . ..... 
.: . . 
.. . 
. . .  1 ;  . .  

Product: 
MARLEX POLYETHYLENE HHM TR-43OX BULK 

This is to confirm that HHP4 TR-480X, whet1 u s 4  with tho 
proper color concentrate. m e e k  or exceeds the requirernan!s 
of cell classification 345454C in accordance with ASTM 

\D3350. This resin is a PE34 grade ma?erisl. 

Lct Number: 7130053 
. .  

---- ------.-.- -- 
I.. . 

. .  .... 
Lzwar . UPFer 

. 8 :  

Pro pert y Test fJlothcd 1 r.11 Limlr Va!ue Unit 

HLMl Flow Rate ASTM 01238 8-00 14.OG 10.80 gll h i  

Pellet Count 
Ultrsnox 3367A 

- _--- ..- ---. .. ------- --_. - 
. .  . .  . 
. .  
... : Density ASTM 01 505 \ 0.9420 (3.945 c. 0.9440 gkm3 . .  

P02.08.03 35 .GOO 65 .EO0 56.000 pello 
0.26 c.39 0.31 wT% 

_I 

The data sat forth here.n have been carefully compiled by Chevron C*nillips Chemical Compeny LP. 
However, *era is no wlarsnty of eny Kmtl. either expressed or implied. epplicable to ita uae, end the user 
aasurnea all riok and lisbifity in connection therewith. 

Paul S. Nav/hold 
Sr. Cer!ificetion Systorns Specialist 

For CoA pusstions contact Paula Carter at 852-E13-4807 



Shipped To: PERFORMANCE PIPE LEASE TRACK 
11 7 00 HOPEWELL 
HAGERSTOWN ."ID 21741 
USA 

Recipient: SHERl ECKLES-FETRUCCI 
Fax: 1-30 1 -58 2-QG 70 

CPC Ddi.Jery %: 88308302 
PO Iy: REL 22 
Woight: 157200 LB 
Ship D x e :  02!1 112003 
Package: BJJLK 
PA02 f? : Hcpper Car 
Car li: P S PXO r3 1 2 5 7 

Product: 
FAARLEX POLYETHYLENE HPM TR-480% BULK 

This is to confirm that H H M  TR-48OX. when used with the 
proper color concentrate, rneets or exceads the .equirements 
of cell clzssification 345464C in accordance with 4 S T M  

..- 

-03350. This resin is J PE34 grade mxerial. 

I -oxer  LJrper 
Test Method Limit Llrni? Value Unit 

_----I_.----- 

Propertv 

W L M !  Flow Rate ASTM Dl233 
Oensity ASTM 01565 
Pellet Count 
Ultranox 3367A 

14.90 2.70 g i l  Omi 
::;st20 0.9450 C.9440 g k r r 3  

P02.08.03 35.030 C5.30G 45.000 pel/g 
3.26 0.39 0.32 W T I  -- - 

The data se! fcrth nerein have been carefully compild by Chevron NiilliFs Chsrnical Company LP. 
However, there is no wananq of any kmd, either expressed or implied. applicable tu its use, end the usex 
a s r u m  all risk r u d  liability in connection therewith. 

Paul S. Newbold . 
Sr. Certification Systems Specialisr 

'. :. 
. .I.. .: 
...... .\ 

...... . . . .  . .  ..: . . . .  
. .  . . .  . .  . . . .  . .  

. . .  

For CoA questions contact Paula Carter at 832-513-4807 

000796 



r .  0 

This is  1 0  confirm that HHM TR480X. d i e n  usad with the 
prcper color concentrate, meets or excaads the ieqiiirements 
of cell classification 345464C in accordance with ASThl 
"03950. This resin is a PEJS arade  x x e r i a l .  

\ 
Lot Numbe:: B ; 30 107 

Tha data s8: farth herein have bowl carefu!ly campi:& bv C h z v t o i  fiiilltFs Chemical Conipany LP. 
However. there ix  no warranty of any Knd. either expressed or iriiplird, applii-ahle lo its use, arid the user 
a s s u m s  ett risk and liabifity in connection thersvwith. 

Paul S. Numbold 
Sf. Cert.ficaiisn Systsrts Specialist 

For CoA questions confact Paula Carrsr at 832-813-4807 . .  
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eerr-ran ’; PERFORMANCE PIPE 
Phi#& A DLVlSlON OF CHEVRON PHILLIPS CHEMICAL COMPANY LP ’”.’” 1 1 I P  

1171 1 Hopewell Road 
Hagerstown, Md 21740 

December 3,2002 

DriscoPlexTM 41 00 PRODUCT QUALITY CERTIFICATION 

CUSTOMER: Lee Supply Company Incorporate 
PO Box 35 
Charleroi , Pa 15022 

ATTENTION: Jew Biagini 

This product quality certification letter for DriscoPlexTM 4100 series pipe has been prepared \ at your 
request. DriscoPlexfM 4 100 erjes pipe is manufactured fiom p 1yethyIene resin that meets Grade PE34 

material is listed by the Plastic Pipe Institute in PPI TR-4 with a standard grade recommended hydrostatic 
design bask of h 0  psi at 73°F (23”C), and a recommended hydrostatic design basis a800 psi at 140°F 
(60°C). 

and a cell classification of 34 5 464C in accordance with ASTM s D 350. Dris~oPlex~ 4100 series pipe 

DriscoPIexm 4100 series pipe is manufactured in accordance with the requirements of AWWA C906 and 
ASTMk714 or AWWA C901 and ASTM D3035. Each length of DriscoPIex 4100 pipe is marked in 
accordmix with the applicable standards. DriscoPlexnf 4100 series meets NSF standards 14 andor 61 
requirements for potable water piping systems, and AW WA requirements for water distribution. 

Sincerely, 

y( r f 3  
QA Supervisor 
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. e ' PERFORMANCE PIPE 
A DIVISION OF CHEVRON PHILUPS CHEMICAL COMPANY LP Chewam 

1 171 1 Hopewell Rd 
Hagerstown MD 2 1740 

April 1,2003 

DriscoPiexm 4100 PRODUCT QUALITY CERTIFICATION 

CUSTOMER: Lee Supply Company 
PO Box 35 
Charleroi PA 15022 

ATTENTION: Jerry Biagini 

CUSTOMER ORDER NO: IO00 
PERFORMANCE PIPE ORDER NO: 5656495 
SHIPPWG DATE: 0311 7/03 
QUANTITY: 7,280' \s 
EXTRUSION DATE(S): 03/03 

PRODUCT: 6" dr 11 4100 

This product quality edification letter for DriscoPlexm 4100 series pipe has been prepared at your 

and a cell classification ofb454644C in accordance with ASTM D 3350. DriscoPlexfM 4100 series pipe 
material is listed by the Plastic Pipe Institute in PPI TR-4 with a standard grade recommended hydrostatic 
design basis of 16Bqlpsi at 73°F (23"C), and a recommended hydrostatic design basis of 800 psi at 140°F 
(6OOC). 

request. DriscoPlexTM f IO0 series pipe is manufactured from polyethylene resin that meets Grade PE34 

DriscoPIexR*' 4100 series pipe is manufactured in accordance with the requirements of AWWA C906 and 
ASTMk714 or AWWA C901 and ASTM D3035. Each length of DriscoPlex 4100 pipe is marked in 
accordance with the applicable standards. DriscoPlexTM 4 100 series meets NSF standards 14 and/or 6 1 
requirements for potable water piping systems, and AWWA requirements for water diseibution. 

Sincere@, 
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Plastic Fusion Fabricators, lnc. 
Corporate Profile 

Introduction 

Plastic Fusion Fabricators, Inc. (PFF) is a corporation formed in 198 1 by Mi. Terry Ragsdale. It 
is a privately held corporation and is headquartered in Huntsville, Alabama. Repjonal sales offices 
are located in Atlanta, Georgia, Houston, Texas and Mobile, Alabama. 

PFF has a long history in the geomembrane industry. PFF pioneered the “Total” approach to 
containment with High Density Polyethylene (HDPE) lining systems in combination with custom 
fabricated pipe systems and structures. Au systems are designed and installed for the prevention 
of groundwater contamination. 

Today, PFF is the larsest independent installer for GSE Lining Technology, Inc., the world’s 
largest manufacturer of geomembranes. 

PFF fabricates and installs a variety of containment systems and associated materials primarily for 
the containment of wastes, liquids (potable, sanitary or hazardous) and industrial products in 
ponds, pits and lasoons. The materials used meet the highest design criteria in the industry. 

0 
Products & Services 

PFF provides a wide variety of products which are described here. PFF offers design assistance, 
consulting, fabrication and installation senices for al l  systems. 

Products 

Geomembrane Liners 
Used for ponds, landfills, tanks, ditches and floating covers. 
available in seamless widths from approximately 16 to 34.5 
ranging from 20 to 240 mils. Materials include High Density Polyethylene 
O P E )  and polypropylene (PP) and liners are available with a smooth or 
textured surface. 

Other Geosynthetics 
PFF installs geosynthetic clay liners (G-CL), geonets and geocomposites in 
combination with the geomembranes to provide extra leak protection, drainage 
sysrems, leak detection systems. leachate collection systems and liner protection 
gushion). . 

[%kConfcrms io the ubcontract Requirements 
nt .. fncorporaie and Resubmit 

1 Date: ~j/ loh!3 000805 



High Density Polyethylene Fabricated Structures 
Applications include manholes, junction boxes, tanks, sumps, u-drains, lift 
stations and trenches. 

Polypropylene Fabricated Structures 
For applications that require materials with advanced chemical resistance features, 
PFF offers polypropylene structures for a variety of custom solutions. 
Applications include manholes, junction boxes, tanks, sumps, u-drains, lift 
stations and trenches. 

High Density Polyethylene Piping Systems 
PFF fabricates and installs both single and dual wall containment piping systems 
for chemical & process sewers, methane gas collection and leachate collection. 
Materials used include HDPE and Polypropylene. 

Concrete Protective Liners 
A unique plastic lining system for concrete structures. A patented anchoring 
system insures secure containment and corrosion protection. Material is used to 
line catch basins, tanks, trenches, manholes, cladiers and other structures which 
require protection. 

Services 

Ln addition to the fabrication and installation services offered with our products, PFF also 
offers the following to complete the containment solution: 

Design Assistance & Consulting 
Services include computer aided d e s i a  technical assistance, research & 
development, cost feasibility and project consulting. 

Field Services & Quality Control 
PFF offers destructive and non-destructive testing, application assistance, 
inspections, on-site testing, fixion technicians and fieldshop repair. 

E.quipment Rental 
Equipment available for rent includes electrofbsion equipment, pipe fbsion 
machines, extrusion welders and hot air welders. PFF also offers some equipment 
for sale including pipe fbsion machines and electrofbsion equipment. 

I ,  

0008306 



Fabrication Capabilities 0 
PFF operates fabrication facilities at the corporate headquarters in Huntsville, Alabama. 
Fabrication work space tot& 35,000 square feet. 

Installation Capabilities 

PFF offers comprehensive installation services for all of the products described. Each PFF 
installation team is comprised of experienced and well trained supervisors and welding 
technicians. 



may 1 0  00 l l : 4 8 a  Dealer Sales 
. ,  

281-230-8663 

5 3  69 

m W E  Linine TeChnoloev. I n c  

May 10,2000 

To Whom it May Concern: 

?his authorizes that Plastic-Fusia Fabricarm and their employes are authorized 10 install GSE Lining 
Technology, Inc. producrs. 

Dzvid men 
,Mmager - Dealer Accounts 

I .  
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01~'17/200? 15:33 Fhl. 570 3 4 6  5122  COYPRESS I ON FQLkIIERS Gaooz 

P 
18507 (570) 346-8797 Faxr 15701 34&5080 

Plastic Fusion Fab 
3455 Stanwood Blvd 
Huntsville, AL 3581 1 

Am Mickey 

This is to ihat on your KkY54.46, our invoice #OS761 I we shippd 46 
sheets of 1" x 48 x 120", HDPE pipe grade Union Carbide resin DGDB-2480 Black 
3408. These sheets conform to ASTM 1248, Type 4 Grade P34, Class C, Category 5. 

If you have any M e r  questions, please feel h e  t o  contact me. 

rnis matcrial was nannfactnred in ~ o o s i c ,  ~crmsylvania 

! .  
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COYPRESS I ON POLkMERS Giloo2 

Plastic Fusion Fab 
3355 Stanwood Blvd 
Huntsville, AL 3581 1 

Am: Mickey 

This is to c m t h a t  on you+ P(X 5446, om invoice #OS761 1 wc shippd 46 
sheets of 1” x 48 x I20”, HDPE pipe @e Union Carbide resin DGDB-2480 Blzck 
3408. These sheets conform to ASTM 1248, Type 
This material was nsrmfactured in bloosic, Pennsylvania 

Grade P34, Class C, Category 5. 

Lf YOU have m y  M e r  questions, please feel h e  to contact me. 

” 
Customer Service 

000812 





0 5 / 0 7 / 2 0 0 2  ,15:52 ;FhI 5 7 0  348  4122 COXPRESSION POLYERS 

May 7,2002 

Plastic Fusion Fab 
3455 Stanwood Blvd 
HuntsvilJ, -41 3581 1 

This is to certify ,at on your ? 5 4 6 ,  OUT invoice M57611 we shipped 46 
sheets of 1" x 48 x 120 virgjn HDPE pipe -de Union Carbide re& DGDB-2380 Black 
3408. These Sheets c o d o m  to ASTM 1248, Type LU, Grade P34, Class C, Category 5. 
This m a t e d  was mmu.f2ctured in Moosic, Pennsylvania 

If you have any further questions, p l m e  fed fiee to contact me. 
-. 

customer service service 
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Rinker Materials 
PoiyPipeQ 

1050 Industrial Drive SooIh 
Ervin. TN 37650 

Phone: 423-743-91 1 6  Fax: 423-743-8419 

PRODUCT CERTIFICATION 

PLASTIC FUSION 

3455 Stanwood Blvd. 
Huntsville, AL 3581 1 

1 I ' - FABRICATORS 

25~8~2-0378 
2sii/as2-038a 

Ship TO: SAME 

53 69 

API Spec 15LE 
AWWA C901 I C906 
~ a c t o ~  ~ u t u a l  ~er~! inker .~ .a!e~als .~o!~j~eQ.- .  . ._. _. __. . ._. _ _ _ _ _  ._..,_ __. __.._ ..___ _.__. _. __. . . . .. . . .... [Deleted: 1 -  \ 

) MS-1116 
NSF 14 I61 
NSF 61 
IAPMO 

Customer Specification 

PE2406 Type I I ,  Grade P24 Category 5 with Cell Classification of 234363C, D or E HOB 
1250 @ 23OC 
PE3408 Type 111, Grade P34 Category 5 with Cell Classification of 315464C,-D or E HDP 
1600 @ 23OC 

X ASTM 02513 

X PPI RatingforPE 3408 

1 X 

Products: ' P.O. gP05518 SHIP DATE: 04/09/02 
1,200.00 FT. 6'1PS SOR 11 .O BLK 40' 

~~ - ~- 

Certified By: Tim Moore Position: Q.A Lab Tech Date: 04/16/02 

,. . . . . , . . . . __. . . .. Deleted: OEv28Rooi 
7.10.12 I 

I 

, 00081% 



Rinker Materials 
PoiyPipe@ 

1050 Industrial Drive Soah 
Erwin. TN 37650 

BRICATORS 
anwood Blvd. 

Phone: 423-743-91 16 Fax: 423-743-8419 

PROD U CT CERTlFl CAT1 ON 

I 

Delivery I Picking Number: 8004018838 
1 1  Ship To: I SAME I I Customer: I -PIASTIC FUSION I 

FA 
3455 St 
U. .-.-..: 

Dear Customer: 

Rinker Materials PolyPipeQ certifies that the listed piping products were produced from resins and 
1 concentrates as determined by and defined in ASTM 03350. Routine inIplant inspection. quality 

control sampling. and long term testing meets or exceeds the customer specifications or 
standards listed below: 

API Spec 15LE 
A'NWA C901 I C906 
Factory Mutual Permker. M?!?.i!iak .?.?!Y%eQ.. . . . . . .. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. . , .' ' . (Deleted: 1- 1 
MS-1116 
NSF 14 I61 
NSF 61 
IAPMO 

Customer Specification 

PE2406 Type It, Grade P24 Category 5 with Cell Classification of 234363C, D or E HD6 
1250 @ 23' C 
PE3408 Type 111, Grade P34 Category 5 with Cell Classification of 345464C.p or E HDP 
1600 @ 23O C 

X ASTM D2513 

X PPI Rating for PE 3408 

1 X 

Products: P.O. S'05121. SHIP DATE: 11/19/01 
S40.00 FT. 1o'IPS SDR 11 .O ELK 4 0  

Certified By: Tim Moore Position: Q.A. Lab Tech Date: 04/16/02 

I 

,__,.___.__._......( Deleted: 08ReROOi 
7.10.12 

Iswed by Terry L Bfpt l  

IssueOate: 10IlY1998 
Revision: 09GWWl 

I 
nppoved w. Anism cratuee 

I .  
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Date: May 15, 2003 
FLUOR FERNALD 
PFF Job F3121 

The following are the testing methods used for the liner penetration boxes and 
the results of these test. 

Each liner skirt was spark and vacuum tested. The spark test was performed 
using a Wegner spark tester model Weg 20 (PPM MK3). The vacuum test was 
performed using an American Testing vacuum box at five psi. 

The vacuum test of the box was performed using a Dayton pump. The’test was 
held for thirty minutes at twenty three inches mercury. 

Results as follows: 

017584; drawing type 4; PFF designation A: Liner was spark and vacuum tested 
on 05/08/03 by Randy Nickelson. No defects were found during testing. The box 
was vacuum tested on 0 9 1  5/03 by John Yant. No defects were found during 
testing. 

01758~; drawing type 3; PFF designation B: Liner was spark and vacuum tested 
on 5/08/03 by Randy Nickelson. No defects were found during testing. The box 
was vacuum tested on 05/15/03 by John Yant. No defects were found during 
testing. 

01 758b; drawing type 2; PFF designation C: Liner was spark and vacuum tested 
on 05/08/03 by Randy Nickelson. No defects were found during testing. The box 
was vacuum tested on 05/15/03 by John Yant. No defects were found during 
testing . 

01758b; drawing type 2; PFF designation D: Liner was spark and vacuum tested 
on 05/08/03 by Randy Nickelson. No defects were found during testing. The box 
was vacuum tested on 05/08/03 by John Yant. No defects were found durin 
testing. 

[rd A-Conforms to the Subcontract Requirements 
[ ) B-mnW Comment - lncorponte and Resubmit 

ise nd e ubrni? & d!% Date: ( / z O / o f  000823 



01758a; drawing type 1; PFF designation E: Liner was spark and vacuum tested 
on 5/08/03 by Randy Nickelson. No defects were found during testing. The box 
was vacuum tested on 05/15/03 by John Yant. No defects were found during 
testing. 

0 

Supervisor 

i Ran Nickelson 

Plant Manager 

000824 



01758a; drawing type I; PFF designation E: Liner was spark and vacuum tested 
on 5/08/03 by Randy Nickelson. No defects were found during testing. The box 
was vacuum tested on 05/15/03 by John Yant. No defects were found during 
testing. 

Supervisor 

Plant Manager 
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PLASTIC FUSlON FABREATORS, INC. --- --- --- - - - - - 
THERMOPLASTIC CONSULTING FABRICATION INS T A U  TlON 

3455 STANLtOOD BLVD. 256/852/0378 BUS 
HUNTSVILLE, AL 35811 25&'852AJ&2 FAX 

-- - -- - -- - - - - - -  - - - - - - - 
- - - - 
- 

- 
- - - - - - - - - 

CERTlFKX TlON ON 
SHOP FABRICATION 

Job No. F3121 

Owner . . D.O.E. 
G.C.: 
Project 
Site Location: 

Fluor Femald, Inc. - P.O. # 03FF0546-0000-000 
U. S. Department of Energy 
7400 Witley Road, Hamilton, OH 45013-9402 

Plastic Fusion Fabricators, Inc. has completed a final inspection on this 

been fabricated as specified in strict accordance with job requirements and 
specifications for the liner penetration boxes per drawing numbers: 01 758a, 01758b, 
01758c, 01758d. 

15 day of 
Mav , 2003. PFF hereby certifies that all components related to this project have 

Date 

000827 
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421 LOnclOn KOad 
Delaware, OH 43015 

Acroline Weld Testing 

Company: PFF 
Welder: Kevin Knoell 
Plastic: HOPE 
Weld Type: Extruder 
tested by: Jim 
dale: 12/11 I02 

Sample 
Number 

CI 
c2 
c3 
c4 
c5 
1 
2 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Ave. 
SD 

. -- ._ 

Width Thk 
in in 

1.039 0.1 92 
0.975 0.194 
1.038 0.192 
1.028 0.196 
1.013 0.192 
1.051 0.1 92 
1.01 3 0.192 
1.03 0.19 
1.032 0.192 
1.026 0.192 
1.044 0.192 
1.039 0.193 
1 .OS2 0.193 
1.035 0.191 
1.037 0.192 
1.037 0.192 _... . - . . .- . . . . 

CS Area 
in’ 

0.1 995 
0.1892 
0.1993 
0.201 
0.1945 
0.202 
0.1945 
0.1957 
0.19131 
0.197 
0.2 
0.201 
0.203 
0.1 977 
0.1 991 
0.1991 

0.1 982 
0.0035 

. . . . . . - ... . 

Max 
Ibf 
575 
566 
588 
597 
554 
567 
522 
548 
54 5 
532 
56 1 
557 
564 
546 
552 
56 1 

558 
18.77 

53  69 

Max 
psi 

2960 

2800 76 

2800 rC 
2690 7 3  

2750 9Y 
2700 Y L  
2800 ‘I L 
2780 
2780 9 f 
2760 5 7  

2820 9 f  
2770 7 r 

.. _._--- 

2820 
88.8 
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Company: PFF 
Welder: T mmy Harris 

Weld Type: Tciac 
tested by: Jim 
date: 1211 6/02 

Plastic: H L PE 

421 London Road 
Delaware, OH 43015 

Acroline Weld Testing 

Sample Width Thk CS Ares M a  
Number in in in2 Ibf 

C l  1.048 '. 
c2 1.005 
c3 1.032 
c4 1.042 
c5 1.009 
1 1.034 
2 1.025 
3 0.957 
4 1 .os 
5 1.03 
6 1.05 
7 1.04 
a 1.039 
9 1.003 

1.034 - 

Ave. 
SD 

0.19 
0.191 
0.19 
0.192 
0.194 
0.19 
0.192 
0.1 si 
0.191 
0.19 
0.193 
0.191 
0.192 
0.19 
0.191 

0,1991 50 1 
0.192 490 
0.1961 51 2 
0.2 56 1 
0.1 957 546 
0.1 965 500 
0.1968 506 
0.1828 4 59 
0.201 51 0 
0.1957 499 
0.203 51 3 
0.1 986 506 
0.1995 51 2 
0.1 906 487 

51 1 0 1975 .__. . . . . .-. ..-- 

Max 
psi 

2550 
2610 
2810 

2540 71 
2550 T $  
2530 4 ' .  
2550 1 
2560 
2560 7 1 
25907 

I . -- 

0.1 963 508 2590 
0.00488 23.4 89.7 

Page i 
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421 London Road 
Delaware, OH 43015 

Acroline Weld Testinq 

Sample 
Number 

c1 
c2 
c3 
c4 
c5 
1 
2 
3 
4 
5 
6 
7 
a 

Company: 
Welder: 
Plastic: 
Weld Type: 
tested by: 
date: 

Width 
in 

0.994 
1.046 
1 
1.014 
1.044 
0.984 
1.004 
1.02 
1.018 
1 . o s  
1.032 
0.994 
1.016 
1.02 
0.968 

PFF 
Jerry Salard 
HDPE 
Extruder 
Jim 
1 2/16/02 

ThklWd2 
in 

0.198 
0.194 
0.2 
0.196 
0.198 
0.194 
0.198 
0.192 
0.197 
0.193 
0.1 94 
0.198 
0.198 
0.196 
0.198 

CS Area 
in’ 

0.1968 
0.203 
0.2 
0.1987 
0.207 
0.1909 
0.1908 
0.1958 
0.201 
0.204 
0.2 
0.1968 
0.201 
0.1999 
0.1917 

Max 
Ibf 

53 1 
552 
540 
54 8 
568 
502 
533 
537 
54 1 
550 
549 
534 
535 
540 
525 

Max 
psi 

2 7 0 0 7  

2720 2700 k 
2760 I 
2 7 5 0 1  
2630 9 ‘’ 
2680 Y L  
2740 [ J  I 
2700 77 
2700 7 9 
2740 0 I 
2710 77 
2660 s Y  
2700 f 7  
2740 I 

Avg. 
SD 

0.199 539 2710 
0.0042 1 14.84 35.9 

000831 
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c1 
c2 
C:! 
c4 
CS 
1 
2 

4 
5 
6 
7 
8 

2 
.a 

e so  .. - 

Company: PFF 
Welder: Anthony Wilson 
Pi as t IC: 
Weld Type: Extruder 
tasted by' Jim 
date: i 2 i i  7;02 

* I- n~ IFF: 

Width 

1.019 !. 

lfi 

1.044 

4 $58 
1048  
7.053 
1.068 

1.094 
1.036 
7 .u24 
1.056 
1.061 
0.341 
1.007 

4 n C K  
I .U4d 

.: T.92 . .a*- 

.. .- - 

Ave. 
SO 

;/' 

Thk 
in 

0.194 
0.192 
0.19 
0.192 
I) 1933 
G.iS 
0.192 
C.? 2: 
0.194 
0.1 92 
rJ. 1 YZ 
0.192 
0 192 
3.1 92 
0.194 
. 

CS Area 
in2 

0.1977 
Q.2 
0.2 
0.203 
0 701 
0.2 
0.203 
n :CCI: 

0.201 
0.1989 
u. 1 Y 5 6  
0 203 
0 2c4 
0.1807 
0.1954 

0.1987 
0.00564 

". Id"" 

Max 
lhf 

509 
51 G 
49s 
52 1 
SO3 
5 i G  
50 1 

500 
505 
49.3 
51 5 
51 3 
422 
490 

SO2 
14.41 

.! sc 
I .. .. 



421 London Road 
Delaware, OH 43015 

Acroline Weld Testing 5 3  69 
Company: PFF 
Welder: George Wade 
Plastic: I-1DPE 
Weld Type: Exlruder 
tested by: Jim 
date: 1211 a102 

Sample 
Number 

c1 
c2 
c 3  
c4 
c5 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
-. . 

Ave. 
SD 

Width 
in 
1.071 . 

1.065 
1.056 
1.052 
1.027 
1.076 
1.046 
1.036 
1 .OS8 
1025 
1.054 
1.051 
1.064 
I .033 
1.045 _ -  .. 

Thk 
in 
0.194 
0.195 
0.194 
0.194 
0.192 
0.1 91 
0.19 
0.194 
0.192 
0.192 
0.192 
0.195, 
0.1 93 
0.1 89 
0.1 93 -_.. . 

CS Area 
in1 

0.208 
0.208 
0.205 
0.204 
0.1 972 
0.209 
0.1 987 
0.201 
0.203 
196.8 
0.202 
0.205 
0.205 
0.1 952 
0.202 

. .  

13.31 
50.0 

Max 
Ibf 

525 
530 
523 
51 9 
509 
506 
4 98 
493 
497 
493 
51 0 
192 
493 
484 
489 

504 
14.59 

Max 
psi 

2540 

2510 7 y 
2450 4 
2450 q L  
2,510 ‘jP 

2400 f Y  
2400 7 7  
2480 7 
2420 9( 

2520 4 ‘I 

2320 
644 
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dustries, %rice 
100 CORLlSS AVENUE JOHNSON CITY, N.Y. 13790 

"-53 69 ICES 607-729-5111 8006545111) FAX 607-729-5158 
www.iviindustries.com 

3. JUTE should be applied by 
unrolling down the sfope or 
in the direction of water flow. 
Always bring JUTE down b 
level area before terminating, 
fold 6" under, and secure 
with staples 

Secure JUTE at the top of 
the slope by toeing it in 0" 
deep. Reinforce with a 
ww of at least five (5) staples,, 
spacing each &ut a foot 
apart, and cover with debt. 

Place staples 18" to 24" apart 
throughout to seawe mat bo 

driven flush with soil s m  
ground. All staples must be 

6. Aiways overlap the sides 
2 " e .  At the end of each 

nettng. Overlap the 4" - 8" 
over the beginning of the 

the two lay- to the ground. 

roll, fold badc 4" - 8" of the 

next roll. securely.stapfe 

000837 



100 CORUSS AVENUE JOHNSON CITY. N.Y. 13790 

- -  5 3  69 ICES 607-729-5111 80(1.659-5111) FAX 607-7245158 
www.iviindustries.com 

. .  

. . . .  

3. Chedc slob should be placed 
every 25 to XY depending on 
the velocity of water flow. A 
FOW of staples shouM be 
placed an either side of the 
Chedc slot 

4. Provide drains as need4 

. .  

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

. .  ,;,. 1 . . . . . .  . . .  e: .:_. .. ..* . .. .. .-,.. . . . . . . .  Keep in dry *,*e; :.E.:. .I 

* Remember b . , b ~ ~ W T E . W l A ~ t 4 G . ~ ~ ~ ,  do not stretch. JUTE MAnlNG must conform to the contour 

subsurface movement of soil dun'ng prolonged 

m) and set into trench 

itional seeds can be broadcast over the 
r seeding or poor germination. 

ue rolling down hill 

000838 
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. .  - .  F , 2 ' ; . : a , l . :  . 

* ' 'v f l , .  PiQ?RQX 810 - 6O-lOO CORUSS AVENUE JOHNSON CrrV, N.Y. 13790 
".".\ \..''',' :(&V&l G O W T E  ORICES 607-729-5111 800-659-5111) FAX 607-729-5158 . . . . .  . .  . . . .  . I .  . . . . .  

. , a .  '. . ',. 
' 2838 CRANDALL STREET 0 BINGHAMTON. N.Y. 13902 

FAX 607-722-4940 

. .  . .  
. .  

53 

M$4)I1R 

2307 
. . .  
. . . . . . .  roperties . .  i *  .'*, . ... . ' .%siMetliod 400 700 900 ' 

spun, well cleaned, evenly spun and udbrmlytwisted; scmagos fi.om 12 to 20 
. lOO%.spun coir 1 OO?? spun coir 1W% spun coir 100% spun coir 

602. / L.Y. 
8"/2Ocm high 

24% 

i 63RJAA.(O.73/NA) 
130M.A.(0-58M.A) 

56/- 
47/44 64/48 82149 841-. 

___----- 68/32 - 5 1/36 

4.63(222 I 1) N A  
0.0334 N.A 

N.A 

55 n 34.7 50 60 
154 69.5 100 120 

' :55. . 231 154.8 I50 i 80 
309 ' 140.2 200 240 55. 

55 198 89.8 100 1 20 
55 298 135.2 150 I80 

4.0 t . . <-?. .. 157:s ,; ' . . 50 55 180.1 200 240 397 

700 
. ' .m . * 55 .'. 

- 
-900 55 99 44.9 50 60 
-- 

_ .  , . ' r ,  .. 
-- - 
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RE: secd Submittal 

To Whom It May Concern, 

Emst C o n s m h n  Seeds win supply the following mixes upon request to Fhror Femald Some substitutioas have 
4 

f 

Upland Mix 
3 L13 Camper ]Little BIuesrem 
5 IB Bum Side Oats 

-. 
~ O L B  ~ n n u a ~ ~ y e p s s  J 

(77 
J 0 U&nd Forb &-fix 

. I875 LB Butterfly Milkweed 
-0156 LB Bigleaf Aster - Sub for Aster lacvh . 

Wild Blue False Indigo 
Partridgepea 

- ,  J '  .2188 B 
c .  

-& -125 LB 
.125 LB Purple Coneno- 
.I094 LB oxeye S U n f l O w e d F ~ C  
-01% LB Wild Bergamot 7 7  

-0625 LB 
.0234 LB Grey HeadedNellow Coneflowu 
-0078 D Black Eye Susad 
-0469 LB Stiff Gold& 
.063 LB Ohio S p i d m n  
.0313 LB Hoary Vervain 

Please note that there may bt: a charge for a small amouols fee and all mixcv rnust be ordered in iull pound 
increments. Please contact Plant Health Care for the Mycomiizae and Kbyzobium Inoculants at 800-42 1-9051 ext 
1 14. W e  \kill inoculate any mixes that require it with &be inoculant that wz have on band- If you have my €inthcr 
questions please f C d  tree to contact me. 

Tall White Beard Tongue - Sub for Penstemon gmmdiflorus a 

. 
- -  Emst Conscnaion Seeds 

Salcs 

* '  000845; 



_. _- . . 

. .  

.. . 

. . .  , 

. .  

. .  

...__ 

000846 



- 
4 t :  &-- _._____. -SpriG Grove, MN 55974 

LOT NUMBER 
BLUESTEM, BIG ANDROPOGON GERARD11 

ANDGEROI OAMN Wild Type 

-.- 
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..... 

11.13% . 

0.00% 

. . . . . . .  GENETIC ORIGIN: SE MN INERT: 

. . .  TZ TEST 98. OOW WEED: 
OTHER CROP: 0. m 
NOXIOUS WEEDS: 0 

PURIN: 88.87% 

TESTED: 12/23/00 

50.00 
, I --e .. ........ ...... PLS us: N E 7  WT. LBS: &*.. , .. >.;- < .-I ;-\~;--:--..:--. 

gii I 
:., . . . . . . .  -.q-y------ 

.!$ i, 
.............. . . . .  t 

,-: . 

. . . .  =.* 

.:I. 

, .  . .  
.. .. .............. . - .  - 

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

. . . . . .  
- 0  

. .  . . . . . . .  

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

... .... 

__.._.. . . . . .  , _ _ _ _ . _  . .._-. ....... 

. . . . .  ._.. ..... . . .  i 

_.. 

.-.. 

..-- 

... C 

. . . . . . . . .  

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



9006 Mercer Pike, Meaddle, PA 16335-9299 

PACKING §LIP c: 

ORDER#: 024462 
CUSTOMER #: F'LLJ6001 PO#: pc74379 

i TO: Fluor Fernald 

Attn: Harold Swiger (PC74379) 
7400 Willey Road 

Hnmilton OH 45013 

(513) 648-5191 Ext. 0000 

4 A  l r?f  - 3 3 d 

1.OOOEA BLK 
7.000,lb BLK 
1.OOOEA BLK 

Lespedeza loo# - Pepa@V 
Partri&eP& 2- Charnaecrista fasciadata 

Pea & vetch loo# Inoculant 

.. . .. ' .  
. ... I..: . __.__.:. 

.I. .,. ,.... 
. .. . .. . .. .. .. .. . .... 

. .  

. .. 

Total Packages in Shipment: I 

i 

Date Shipped: y8 /8.3 
. .  ooos4s 
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L a 1  
UPLAND SITES are characterized by being dry most of the time, with very little sandy, shale-like 
topsoil. They are subject to drought. Upland sites are generally exposed to full sun and have good air 
circulation. Examples of UPLAND SITES: 

- Naturally rocky soils that have been subject to  erosion or steep road cuts 

-Abandoned building & industrial sites 

Removing and controlling existing weedy growth i s  the first step in creating a natural habitat. The 
primary way to control weeds i s  to spray them with Glyphosate (Roundup) or tilling them into the 

soil. Deep-rooted perennials and woody species may require special removal and/or control 
measures. High potential for erosion exists after removing the existing vegetation. Soil should be 0 tilled to  a depth of 2 in. followed by rolling or tracking to create a firm seedbed as light, fluffy soil 

will dry out rapidly. Return any available topsoil to the site. 

FERTILITY: Adding organic matter i s  most important to improve soil fertility. Lime and fertilizer 

BROADCAST SEEDING: The broadcast spreader consists of a unit with a hopper for holding seed, 
fertilizer, pelletized limestone or other granular products and a mechanism which will spread the 
product uniformly over an area. Filler such as kitty litter, sawdust or sand can be added to help . 

proportion the seed. Spread half of the seed in one direction (horizontally) and the remaining seed in 
the other direction (vertically). Follow by rolling or tracking the seed for good seed to soil contact. 

Do not roll or track the seed if the soil is wet. Cover with a light layer of straw mulch. 

HYDROSEEDING: The hydroseeder combines water, seed, fertilizer and sometimes hydromulch into a 
mixture which i s  then pumped through a nozzle and sprayed uniformly over the area to be seeded. 
!-!ydroseeders C ~ C  c!jstrl:_hnte this mixture r_!p to 150 ft, nr more; which allows for seeding on terrain 

which may not be accessible by other seeding methods such as steep slopesI roadside cuts or sites too 
wet for other methods. Using hydromulch assists in seed placement and on slopes to help reduce 
erosion. Depending on your site condition] you may want to use erosion control blankets or straw 

mulch t o  cover the seed. 0 
DRILL SEEDING: The drill seeder can be used for seeding various species of grasses and grain. A 

http://www.emstseed.com/Catalog/EstablishUpland. htm 912 5/2003 
63900850 



3&ib]:..&ug Upland Sites Page 2 of2  

specialized seed box i s  required for handling small or fluffy seed like that of many wildflowers and 
native grasses. Dri l l  seeders are practical for several acres or more where slopes are not too steep. 

It generally has a minimum width of 8 ft. and contains a seed hopper capable of seeding a 6 ft. 
width, with row spacing of approximately 7 in. The unit also contains discs equipped with springs to 

aid in loosening the soil. 

FIRST YEAR MAINTENANCE 
- - -53 69 

0 
Observation of the growth of desired species and weed competition i s  essential to making 

maintenance decisions, When vegetation reaches 12 in. to 18 in. tall, mow to no less than 6 in. by 
rotary mowing or weed eater to prevent the weeds from going to seed. Most native plants will grow 
deeper root systems than tops in the first year and mowing to 6 in. or 8 in. will not hurt them. This 

allows sunlight to reach desired species. DO NOT MOW WITH A LAWN MOWER. Mowing too close 
encourages weedy species. 

SECOND YEAR MAINTENANCE 

Mow once, as close to  the ground as possible, in early spring. This allows the soil to warm more 
quickly and young native plants to emerge. During the winter, birds and other wildlife can enjoy your 

native site if you postpone mowing until early spring. 

SUGGESTED SEEDING MIXES FOR UPLAND SITES 

a e  Up Establishing Meadow Sites 0 Establishins Wet Meadow Sites 
Establishing Wetland Sites 0 Establishing Shaded Sites 0 Establishing Upland Sites 

Send mail to Webmaster with questions or comments about this web site. 
Last modified: 08/22/03 

http://www.ernstseed.com/Catalog/EstablishUpland. htm 

0830851 

9/25/2003 
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Clarification on Cell 2 Cap Seed Submittals +53 69  
The following information provides an explanation of the Purity and Germination issues 
related to  the seed received for use on the cell. The issues are whether the seed we 
received for the Cell 2 Cap meets the specification requirements for Purity and 
Germination. 

PURITY 

The labels that were submitted with each seed type included t w o  types of information 
related t o  the Purity of the seed. The vendor identified the percentage of each seed in 
the upland grass and forb mixtures that  made up the total amount o f  pure live seed as 
"PURITY". The true meaning o f  the column is that the value listed is the percent of 
pure seed for tha t  species in the mix. We have no requirement to measure the 
percentage of each seed type making up the  sum total of pure live seed. The sum 
total of the column discussed above provides the percent o f  pure seed in the mix and 
is the only percentage that is relevant in determining whether the requirements of our 
specification have been met. The individual percentages by species should be ignored 
for the purposes of calculating the amount o f  live seed in the  mix. 

On each label, the vendor also provides percentages for other material in the mixture. 
They include: "OTHER CROP", "INERT MATTER", and "WEED SEED". The total 
percentage of these materials should not exceed 10% of the  seed mix, meaning that 
the remaining 9 0 %  of the mix should be pure live seed. The percentage of the 
impurities, along with the total pure live seed in the mix, will equal 100%. 
values that should be considered in calculating whether the 90% Purity requirement 
has been met. 

These are 

The purity for each of the mixtures and individual seeds purchased are greater than 
the required values of the specifications with the exception of the  Sweet Joe-pye 
Weed. The Pure Seed percentage was only 81.89%. Additional seed was available in 
stock and added t o  the mix t o  bring the total PLS (pure live seed) up to the requested 
amount. The additional seed added t o  the mix brought the mix  up the requirements of 
the specification. 

The PLS percentage for the Big Bluestem and Indian Grass that  w e  had in stock was 
also below the 90% PLS required. I recognized that prior t o  weighing up  the seed and 
used the Pure Seed percentage t o  calculate the weight of seed required t o  provide 
sufficient seed. Instead of putting 8 ounces of seed in the mix; I put approximately 
9.5 ounces of each grass seed in the grass mixture. The additional seed of both 
grasses coupled with the additional pound of Switchgrass provided by Ernst will 
assure that w e  have more than the required number of seeds for grasses on the Cell 2 
Cap. 

GERMINATION 

A-Conforms to the Scbcontract Requirements w &Minor Cornrneni -. Incorporate and Resubmit 

The seed mix acquired for the Cell 2 Cap will not have the required 80% germination 
for the first growing season for either the grasses or the forbs. There is no realistic 
expectation that native grass seed and forbs will have 80% germin 
growing season. The problem related t o  this re 
specification. Many of the species that w e  
have a dormancy period. We would not n 4  

C ~ U M E - I U ; l u r u 7 7 1 I U O C A I l - I \ T ~ K e U  Z C a p S c e d ~ n m d O c  



‘-53 69 Clarification on Cell 2 Cap Seed Submittals 

germinate within the first weeks after planting. Some of these species will not be 
evident in large numbers for u p  to  two  years. 

The cover crop species are specifically added t o  the mix to address the  low initial 
germination rates of t h e  native grasses and forbs. The cover crop used in t h e  mix will 
germinate within three weeks of seeding and will provide the required 80% coverage 
of the seeded area. The Germination rates for all of the  cover crops used in the mix 
were above the 80% requirement. 

SEED SUBSTITUTIONS 

Current Section 02930 specification does not list options for substitution of species 
when listedhequested species are not available from the vendor. Change the 
specification to allow the Construction Manager to approve appropriate 
substitutions to species of the seed mix. The specification does allow substitutions 
in other seed mixes (e.g., wet mix) and should have t h e  same language present for 
the OSDF Cell Cap mix. The substitution language was inadvertently omitted from 
t h e  specification and should be added back in. 

Vendor made submittal of listing t h e  seed mixture for use on t h e  Cell 2 Cap along with 
the  price. The list included substitutions for two  wildflower species. The 
substitutions were evaluated by Natural Resource Restoration to determine the 
appropriateness of the  species for use on the Cell Cap; since the specified species 
were not available from the vendor. Both species occupied similar habitat and 
demonstrated comparable draught tolerance. Their use on the Cell 2 Cap would 
provide species diversity and function comparatively to stabilize the soil. It was 
determined that t h e  seed mix with the substitutions would function a s  well a s  t h e  
specified seed mix to provide t h e  coverage and functionality for the Cell 2 Cap. 
Acceptance of the  substitutions was recommended to  the Construction Manager. 

0 



Fluor Ferndd, hc. 
Arm: .4lan I3ohnhorst 

PO I3ox 538704 
Cincinnati, OH 425253-8704 

bfail Stop 64 

RE: Seed Sobrnirtal 

To Whom It May Concern, 

Emst Conservation Seeds will supply the followhg mixes upon requesr to Fluor Femald. Some substitutions b v e  
been made duc io our avaihbiliry. 

Uplnnd Mix f A W 4  
3 LB Camper Little Blucsrern 
5 LB Butte Side Oats Grama 
25 LB Canada Wild Ryc 
1 LB Sunburst Switchgrass 
1.5 LB Prairie Dropseed 
1 LB Texoka Buffdo Grass 
IO U3 Annual Ryegrass 

Uplarid Forb MIX/ A C Y L  
. I  S75 LB Butterfly Mlkweed 
-01.56 LB 
.2188 LB 
-125 L’B , Pamidge Pea 
.125 LB Purple Coneflower 
.io91 LB Oxeye SunflowerIFalsc 
.O 156 LB Wild Bergamot 
.0625 LB 
.0234 LB Grey HeadedlYcllow Coneflower 
.0078 LB Black Eye Susan 
-0163 LB S t i f f  Goldenrod 
.063 LB Ohio Spidwort 
.(I313 LB Hoary Vervain 

Bigleaf Aster - Sub for Aster Iacvis 
Wild Blue False Indigo 

Tall White Beard Tongue - Sub for Pcnsteman grandiflorus 

Plcse note that rhzre i i ~ y  bc a charge for a small amounts fie and all mixcs must be ordcrcd in full pound 
increments. Please contacr Plant Health Care for the Mycomihizae and Khyzobiun Inoculanrs ar 800-42 I -905 1 ex t 
1 14. W e  v.31 inoculate any mixes that require it with rbc inoculant that wz have on bend. If you have any firthcr 
questions please fcel free to conuct me. 

Best regards. 

Emst Consemation Seeds 
Salcs 

- .  
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--'Spriiig Grove, MN 55974 

LOT NUMBER 
BLUESTEM, BIG ANDROPOGON GERARD[\ ANDGEROI OAMN Wild Type 

GENETIC ORIGIN: SE MN 

TZ TEST: 96. OOoh 
TESTED 12/23/00 

PURITY: 88.0796 11.13% INERT: 
OTHER CROP: 0.00% 
WEED: 0.00% . .  

NOXIOUS WEEDS: 0 
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Eknst Conservation Seed 
Y 

Mercer Pke,  Meadville, PA 16335-9299 --53 6Y 9006 I 

(814) 336-2404 or (800) 873-3321 

ITEM 

Upland Forbs Mix 

.BOT,LVICAL NAME PURITY GERM HARD DORM ORIGm 

Wild Blue False Indigo, WV ec 'Baptisia australis 21.20% 8% 81% wv 
Butterfly Milkweed 
Partridge Pea 
Purple Coneflower 
Ox Eye SunrloweriFaise 
Ohio Spiderwort 
Tall White Beard Tongue 
Stiff Goldenrod 
Hoary Vervain 
Grey Headed Coneflower 
Wild Bergamot 

OTHER CROP: 
INERT MATTER: 

WEED SEED: 

Asclepias tuberosa 17.90% 84% 
Chamaecrista fasciculata 12.12% 64% 
Echinacea purpurea 11.91% 51% 
neiiopsis n elian thoide s 10.46% 62YO 

Penstemon digitalis 5.42% 12% 
Tradescantia ohiensis 6.04% 12% 

Solidago rigida 3.97% 25% 

Uatibida pinnata 2.17% 51% 

Aster macrophyllus (Eurybia n 1 .I 1 % 66% 
.Rudbeckia hirta 0.76% 87% 

-0.01 % NET WEIGHT: 10 LB 
'2.59% LOT NUMBER: ~ L U 0 0 0 l 0 2  

30.02% DATE TESTED: JULY 2003 

Verbena stricta 2.83% 9% 

Monarda fistulosa 1.49% 44% 

CA 
17% PA 

42% CA 
28% PA 
56% PA 
74% PA 
65% PA 
68% NE 
17% CNOR 
38% WI 

PA 
3% NC 

. .  

.. . 

000861 
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-.- . , . .- .... .‘ -_ 

Primary Soil 
Type 
Sand 

Silt . 

Clay 

Volclay @ CG-50 
CETCO Reference Number 

Typical Application 
Rate* 

8-10 lbs/f? (40-50 
-2, 

4-8 lbdf? (20-50 kg/m*) 
2-4 lbdf? (10-20 kg/mt) 

Application 
[nformation: 

*Application rates are for a s o h t o n i t e  liner mixed in a layer 6 inches 
(15Om.m) in thickness with a permeability of 1 x IO-’ cdsec. Application 
rates above are shown for informational purposes only. All soils should be 
tested to determine specific application rates. 

1500 W. Shurc Drive a Arlington Heights, IL 6OOO4 USA a (847) 392-5800 e FAX (847) 577-5571 hvww.CETCO.com 
A who& owned subsidiary of AMCOL lntanational 

The idormation and data amtamed herem are believed to be accurate and rcliablc. CETCO makes no wananty of any kind and 
acccpb no responsibility for the results obtained through application of rhis infomration. 
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GRAVITY INLET STRUCTURES (GIS) 
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COIL THREAD EOLT 

CN-48 CAST EYE 60LT 

The CN-49 Cast Eye Bolt is made from a dudla iron 
cast eye nut end Medco’s Hi-etrength coil rod. The 
coil rod is properly welded to the cast eye nut. 

Caution: When instellifig an eye bolt into an insert, 
make sure the eye nut is threeded into the insen such 
that the eye nut shoulder is tight against .. , the concrete. 

. _  

Reduction factors when en angle pull is requimd. 
Multiply the Safe Work toed from table 6-19 times 
the reduction factor for the appropriate angle. 



COIL THREAD INSERTS 
-. 

CX-8 STRAIOWT COIL LOOP 
I M E E W T  

Tha I?; 2 Strc.ght Coil LOOP Insert is one of 
th; : cost :JiCeiy used in the precast industry. 
h e m e l y  sco.?omical so the U S S ~  end versa- 
tile IC i t 5  appiications. Used primarily to  lift 
smd! p.-e:ast sections or as an insert for 
6rnall load bolted connection. 

Speciei or custom variations of standard 
sizes is readily 8V8ilabk Longer. shorter, 
heavier, or smaller loops or other variations 
can be made t o  fi l l  a particular need when 
necessary 

L 

CX-2 

Q 
i (Tension) 

............. .............._.. .............................................................................. ..................................... . .............. .......................................................... 

hReAmpSW G%I€FL BmC3OUCTm 7 0-96 
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_ _  
I.,contentAS;MCZJ1(%j. -- 

JConaete Company _- 
[TruckNwnbec -- 

----- 
-- 

LE NASSOC~ATES, INC. 
G eo t e c h n ica I Testing E ng in ee rs 
d 1398 Cox Avenue / Erlanger, Kentucky 41018-1002 I 859-746-9400 I Fax 859-746-9408 
0 2140 Waycross Road I Cincinnati, Ohio 45240-2719 I 513-825-4350 / Fax 513-825-4756 

IWWW thelenassoc. cum 

Quantity (cyds): - 
Temp. &Weather 0: - -. 
Temp. of Concrete ASTM C 1 W  ("F): - 
Curing Method: - 

---7 
-1 

CONSTRUCTION REVIEW SERVICES REPORT 
CONCRETE TEST CYLINDERS 

-- 
-* 

f Ticket Number --__- .-- - -. 
---.̂ __ - 

Time Sarnplm 

~*Trmej;KGi--- - 

Cylinders By: CLIENT I 
-- -- Samples Taken F m ;  

Specifled Strength (psi): 4600 

Date Received at Lab: 01 I24103 I 

I 
1 
4 . --_ 

~ ~ / c y l  Wt Cross Sect. Area Total Loed UD Unit Loud Fracture Test Cyl. Test 
No. (Ibs.) Jsg in.) (Ibs.) Correction (PSI) Type Date -_Ago(daysL 

70221 2 8 8  28.26 123000 0 4350 1 01/24/03 2 

70222 28 7 28.26 187500 0 6630 4 01/29/03 7 
.I - 

- 
I 70223 , 28.9 28 26 234000 0 8280 3 02/19/03 28 

-.-- - L-i 

Thelen Associates, Inc. 

BY: Butch &Q& 
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11 11 1 Guard Lahe 
North Bend. Ohio 45052 

. (51 3)3%-5678 .precast, 1 1 ~  (5 1 3) 353-5679 Fax 

April i 0.2003 
. .  

. .  

. .  
. .  

. .  
. .  

.. . . 
. .  

. .  

. .  

. .  

. _  . ., 

. .  
. .  . .  . .  

D m  Chuck Van Arsdaie: 
, .  . .  . .  

_.' 
. . .  

The reinforced concrete pipe ordered is 112'. It 2s XtP in diameter, and comes.eth . ' . .  , , 

gaskm. We also ordered reinforced concrete pipe that is 8'. and 36'' in diweter d t h  . 

gaskers. The pipe we are supplying'is Class 3V Reinforced . .  Concrete Pipe 'kith,.W$ll B. .. 
The gaskets are Type A culvert gaskets. 

. 1 . .  .. 
' 

. 

. .  . . .  
. .  

. .  . 

. .. 

. .  . . .  . .  
_ .  

. .  
' If vou have my questions, please give me a cdl. ' .. . 

. . ' . .  . 
. .  

. I  
. .  

. .  . .  
Sincerely. 

. .  
. .  

. .:. . .  . .  

. .  
.. . 

. .  . .  
Jim Maloney . . .  

_ .  . . .  . .  
' . . . . .  

. .  
. .  

. .  

. .  . .  

. .  
. .  

. .  

. .  
. .  
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ENCORE PRECAST 
. .  

. . .  . . . .  . . _  i '  . . .  _ .  

. . .  . .  . . . .  . . .  . . .  . . _  . 
. .  

. .  _ .  

. . . . .  . . . .  . . . .  . . .  . .  . . . .  . . .  .+.A 5:3,.6 5. . '...> . .  . . .  . . . .  . . . . .  . I .  
. .  

. .  

..... 17:l'l'I Guard Lane . .  

. .  

. .  . .  

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

. .  
. ' .  . . .  . . .  

. . . .  . .  . . .  
* . .  

. .  . .  . .  
. . . .  

. .  :. , 

. ' .  

. .  . .  . .  .: 
. . . . . . .  . . . . . .  . . . . .  . . .  

. . .  . . * .  
. .  

. .  Storage - On flat leve! ground. you can stack the concrete pipe up''& 8'.tall. When you . .  
. . .  

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

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

. .  : : 

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

together. it is recommended to use a lubri'&t. 

. I  

. .  . .  
. .  , 

. .  
. . . . .  . . .  

. .  

. .  

. _  

. .  

. .  

. .  

. .  . .  

' . !  
. .  

. . .  

. .  

. .  

_ .  . .: 
. .  

. >  . . . .  . . . . . .  . .  . .  . .  
. . .  . _ .  . .  

. . .  . .  
. . . .  . . .  . . _. 

. *  

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

. . . .  
. .  . _ .  . .  . . . . .  

. .  
. .  . .  . .  





4 
Gentlemen: . 

By means of this letter we certiify that the Aluminized'bPe$eomgated steel 
pipe supplied by St. Regis Culvert inc. to Discount DmmQe for the Fluoremna\d , 

Job in the state of Ohla Conforms to AASHTO Me38 and M-274. The round pipe 
shall be manufactured with 26 gauge (.064) steel and the arch plpe will be 
manufactured with 14 $auge (.O?$) steel and have 2 2f3" x %" amrgations. 

The one-foot wide annuhat bands with rubber o-rings shall conform to AASHITO 
M-36 and are fabricated with Aluminked Type l i  steel sheets. 

Matertal kq be sunalied; 

8 ea. 49" x 33" 14 gauge (.078) 2 213' x H' corrugatigns x 25' ; 
7 ea, 2 ft- annular bends 
4 ea. 24" 16 gauge (-084) 2 2/3" x X' mnugatians x 20' 

. 1 i 
0 3 ea. 24' I R annular banus 

i 
I 
I 

000877 



FROM : 1  DISCOUNT DRRINRGE OF CINTI!*** FRX NO. : 1-513-563-8929 - - - ‘7 --. 

0 

Feb. 13 2083 84:21PM p3 

-- 53 69 
. .  

1.. 



I FROM : DISCCIUNT DRRINRGE OF C I N T I ! W  FRX NO. : 1-513-563-8929 - -- . .  

---53 68 
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FROM :. DISCWNT DRQINRGE OF CINTI !%* FRX NO. : 1-513-563-8329 
.. . 

: " 
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I 4 
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c m  CERTIFICATION 

See attached letter from Aerocrete’s engineers 

000882 
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CARDINAL 
P N C l N O E R 1 N C  
ARCM flLCTURC 
UND SURVWINC 

DdvM K. Noran, PE, PLS 
ptesidelnt 

000883 



6" ORIFACE 
2 EACH 

#5 CIRCULART 
BAR 12" O.C. 

14 BAR--\ 
12" O.C. 

L 3  SUPPORTS ' 
1 ' 4 "  TALL 
12' MDE 
4" THICK 

SPEC1 Fl CAT ONS 
4000 MIX CONCRETE 
REINFORCEMENT (PER ASTM C478) 
# 4 REBAR 
6x6 W2.0 x W2.9 WIRE MESH 

LIFTING & HANDLING DEVICES 
(SUPPLIED BY AEROCRETE IF NEEDED) 

I 

I 

L#4 (p 12" EACH WAY 

BASE -3 EACH 1' LIFT €YE & SUNG 
*ClloN - MANHOLE BAR 
TOP - 3 EACH 1' LIFT EYE & SLING 

PPROXIMATE WIGHTS 
AS€ - 2,720 L8 

sEcnoN - 1,680 LB 
TOP - 4,800 18 

m 

5660 UMAEURC ROAD, BURLINGTON. KY. 4701 - 
ANTI-VORTEX 

S TRU CTU- 0 08 8 4 



i 

1 

‘I 
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REINFORCED CONCRETE PIPE @:E 

t 

303 max L 
T 

Y' 
JL 

!- x3 --" 

5-1 9-00 (C)  OAT E : .- . 
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I 

SP ECI F 1.C AT1 ON S I 4000 MIX CONCRETE 

I s 6 0  UMAEURC ROAD. EURUNGTON. KY. 4100 BASE -3 EACH 1' LIFT EYE k SLING 

TOP - 3 EACH 1" LIFT EYE & SLING 
scnQN - t+Nctn~~ ,RAP. 

PROXIMATE WEIGHTS 
SE - 2,720 LB 
flON - 1,680 L8 

AN TI - VOR E X  
I 

S TRUCTURg ag 0888 

TOP - 4,860 18 
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PRODUCT DATA ANI) RECCOMMENDED METEODS OF 
STORAGE, XANDLING AND INSTALLATION 

Product Data 

Storage 

RsndHng 

None 

Can be stored outside, out of way, until redy to be set in ground 

Base section will require (3) 1” lift eyes and ding 
Barrel section will require a manhole bar 
Top section will require (3) 1” lift eyes d sling 

Lift eyes and manhole bar can be bornwed &om Aerocrete upon 
quesf 

INSTALLATION Per engineers p h  

000890 



RIPRAP 
(TYPE C DUMPED ,ROCKFILL) 
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March 10,2003 

Mr- Chuck Van Arsdale 
Fluor Fernald, Inc. 
P. 0. Box 538704 MS. &t 
Cincinnati, Ohio 45253-8704 

H- A8llreg.b 
baran, Ine 
4281 Roush Road 
Hillsboro 
OH 451% 
Tel (937) 393-421 1 
F a  (937) 3&6-2509 

Reference: 03FFO475-OOOO-00, Type C Rip Rap for Cell 2 and Cell 5 

Dear Chuck: 
Revised Letter #2 

In accordance with your submittal requirements, we submit the following: 

The source of the rip rap is Hanson Aggregates Eagle Quarry located at 13526 
Overstake Road, Winchester, Ohio 45697. 

The material we offer meets material requirements for Type C Rock Fill specified in 
Item 601.07 and 703.04(3) of the ODOT Specification. 

We &tie that the 'Qpe C Rip Rap we offer has a minimum bulk Specific Gravity of 
2.60 and a machurn absorption of2.0 percent wheo measured in accordance with 
ASTM C 127. 

0 
Note that the Type C Rip Rap we offer is 6.om the same quarry approved for the Type 
I) Rip Rap that we have been hauling to the site on P. 0.02FF1208 and the w e  test 
data was fitmished for the Type D rock. 

The Construction lkianaga and CQC Consultant needs to conduct a visual inspection of 
the rip rap at the EagXe Quarry right away if we have any chance to meet the delivery 
requirements for this project. Please advise me when this inspection will take place. 

', 
Thank you for this order and your help putting the details together. 

0 0 7 Yours truly, 

Robert .R Backer 
Sales Representative for 
Hanson Aggregates Davon, Inc. 

iX A - C ' O ~ ~ G ~ I S  to ihe subcontiact Requiremenis 
I 1 8-Minor Com-meni -. hcorpcnte and Resubmit 

000893 



March 11,2003 ‘ 

Mr. Chuck Van Arsdale 
Fluor Fernald, Inc. 
P. 0. Box 538704, MS64 
Cincinnati, Ohio 45253-8704 

-53 69 m m m  
mmU 

“““Hanson 
Hanson Aggregates 
Davon, Inc 
4281 Roush Road 
Hillsboro 
OH 45133 

Tel (937) 393-42 1 1 
F ~ x  (937) 364-2509 

Reference: Freeze Thaw Testing on Eagle Quarry Material 

Dear Chuck: 

Enclosed with this letter is an ODOT Aggregate Test Report on the freeze thaw results on 
#57 Limestone submitted to the state. The report at the bottom of the page indicates this 
report is valid until 1/24/2003. However, the Engineer of Test at District 9 indicated this 
test is valid until the sample currently in testing supercedes this test. 

If anything M e r  is required, let me know. 

Yours truly, 

q iJ28Tw Ro ert R Backer 

Sales Representative for 
Hanson Aggregates Midwest Davon, Inc. 

Enclosures 



PLUM RUN 
TESENG W3 ODOT 

- w t  %Pass 

53 69 

Dried tit + I 4: 14699.0 
werbd W t  9 # 4: 14699.0 

g a h d  men ~ ~ 6 9 6  VR - # 4:  

-10 Waiqhtt 19699.0  WZ P- # 4 :  
Split Blt B- # 4:  

~pacrs fn/mt Biove W t  k ~ a ~ s  s p c s  I n h t  - # Q  44.6 1 0 -  5 

0 . 0  100 
0 . 0  100 

1095.0 9 1  
8 6 3 3 . 0  34 
3 7 8 5 . 0  Q 

993.0 1 

shale Mat1 8 :  

Limonitic #st1 4 :  
802t: PbSC.8 9 :  
Clay L\lfflpa P: 

coal O t  

chert 0 :  0.01 

Total 

Avg Sample Id value 8-h Id Value 
U p d f i c  CLri 2 .700  a.797 005585t5 01 2.710 00536152 01 2.710 

Ab@Orpt$on 0 :  0.54 0 . 5 9  Q O S ~ ~ ~ I S  03 0 . 5 1  0 ~ ~ 6 a s z  01 0 . m  
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May 6,2003 

Hanson Aggregates 
Davon, Inc 
4281 Roush Road 
Hillsboro 
OH 45133 

Tel (937) 393-42 1 1 
F ~ x  (937) 364-2509 

Mr. Chuck Van Arsdale 
Fluor Fernald , Inc. 
P. 0. Box 538704 MS64 
Cincinnati, Ohio 45253-8704 

Reference: 03FF0475-0000-00, Type C Rip Rap for Cell 2 and Cell 5 
Revised Submittal Letter 3 

Dear Chuck 

In accordance with your submittal requirements, we submit the following: 

The source of the Rip Rap is Hanson Aggregates Eagle Quarry located at 13526 
Overstake Road, Winchester, Ohio 45697. 

The material we offer meets material requirements for Type C Rock Fill specified 
in Item 601.07 and 703.04(3) of the ODOT Specification. 

We certify that the Type C Rip Rap we offer has a minimum bulk Specific 
Gravity of 2.60 and a maximum absorption of 0.83 percent when measured in 
accordance with ASTM C 127. 

Note that the Type C Rip Rap we offer is from the same quarry approved for the 
Type D Rip Rap that we hauled to the site on P. 0.02FF1208 and the Same test 
Data was fiunished for the Type D Rock. 

The CQC Consultant visually inspected the material for appearance and approved the 
material. Further, additional testing was done by Bowser Morner at our request to assure 
the compliance with the Absorption requirement for this product. 

Thank you for this order and if anything further is needed, let me know. 
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85/05/2;03 07: 25 9375879062 PLUM RUN 
1A.r. 2. X13 2:ZSPM BOWSER MOBNEB N5. 4lQ5 P. ?/? 

Dak: hy2,2003 
hport No.: 012667 
WOO. No.; 121137 
No. a f P q u t  1 
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