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6 
~ ~ 

OVEN METHOD (ASTM D 2216): Recommended'Moss Of Moist Somple Weight QA ID: f3d 

A 

B 

C 

0 
E 

F 

100% PASING THE NO. 10 (2-mm) SIEVE 

1009. PASSING THE NO. 4 (4.75-mm) SIEVE 

1007. PASSING THE NO. 3/8-in. (9.5-mm) SIEVE 

100% PASSING THE NO. 3/4-in. (19-mm) SIEVE 

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

WT. OF WET SOIL k TARE 

WT. OF DRY SOIL k TARE 

WT. OF WATER 8-C 

WT. OF DRY SOIL = C-A 

MOISTURE CONTENT = (D/E) X 100 

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

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

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

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

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

C 

D 

E 

F 

9 

369: . . . .  30 
32s: 

. . . . . . . . . . .  

. .  IS:% rJ 

Lfb.fl 3 . . . . . . . . .  

WT. OF DRY SOIL h TARE 

WT. OF WATER = 8-C 

WT. OF DRY SOIL = C-A 

MOISTURE CONTENT = @/E) X 100 

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

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

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

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

20 grams 
100 grams 
500 grams 
2.5 kilograms 

. . . . . . . .  

. . . . . . . .  

. . . . . . . . .  

. . . . . . . .  

. . . . . . . . . .  

. . . . . . . .  

. . . . . . . . . .  

7 

MICROWAVE METHOD (ASTM D 4643): Recommended Moss Of Moist Sornpie Weight QA ID: 

90% PASSING THE NO. 10 (2-mm) SIEVE 
907. PASSING ME NO. 4 (4.75-mm) SIEVE 

90% PASSING THE 3/4-in. (19-mm) SIEVE 

100 TO 200 grams 
200 TO 500 grams 
500 TO 1000 grams 

~~ ~ _ _ _ ~ ~  __ ~ 

INITIAL SETTING TO BE AT 3.0 MINUTES, CONTINUE DRYING SAMPLE AT 1.0 MINUTE SETTING 
UNTIL MOISTURE CONTENT VARIATION BETWEEN SETTINGS IS LESS THAN 0.1% 

. . .  

A 

B 
. . .  

. . .  

TARE NO. 

WT. OF TARE 

WT. OF WET SOIL k TARE 

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

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

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

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

132.12 a . . . . . . . .  .J .  
3n.!Ug.. 
.Y?: 843 
. . .  .Y!? 9 .  
2 13.723, . . . . . . . . .  

. .  .!4#.6. ,?? 

*GEOSYNTEC C~SULTANTS NE NO. z - 0 4 - a ~  



Field Sand Cone Density Test 



MATERIAL WE: f lLL / SUBGRADE / SUBBASE /@ OTHER: 

% COMPACTION: Q 570 W;&m 902 MOISTURE CONTENT RANGE: 3z 0-C 
(CIRLCLE ONE) 

FIELD TEST DATA - ASTM D 1556 

TEST LOCATION: td lfd p m t Z %  c& I ( T73TA-i- TEST NO.: 5 c- 1 

A 
. . . . .  

B 

C 

D 

E 

F 

G 

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. .TEST. NO: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .* . . . . . . .  !J, . . .  .MO!STU%. CONTENT. . . . . . . . . . . . . . . . .  .(?I. . .!a*.?. . 

. .WE.? Y!!? .K-. . . . . . . . . . . . . . . . . . . . . . . . . . .  . ( e 4  . .!%5 . .  !! . . .  .OR! .UN!?. K-. . . . . . . . . . . . . . . . . . . . . .  (PC9. . I??!?. . 
DELTA DRY UNIT WT. M - V +215 DELTA MOISTURE CONTENT = T - U - 0 . G  

BULK UNIT WT. OF SAND 
(SEE wBmnoN faar) ( P 4  

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

INITIAL WT. OF SAND k JAR 

FINAL WT. OF SAND & JAR 

WT. OF SAND IN FUNNEL 
& HOLE = B-C 

(Ibs) 

(Ibs) 

(W 

(W 

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

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

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

WT. OF SAND IN FUNNEL(’) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF SAND IN HOLE = D-E (Ibs) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

VOLUME OF HOLE = F/A (ft’) 

.?a?!. . 

T.8 I 

3s0.. 
3 s  I 

O , Q ~  I 

. . . . . . . .  

. . . . . . . .  

H 
. . . . .  

I 
. . . . .  

J 

K 

M 

. . . . .  

. . . . .  

. . . . .  

N 
. . . . .  

- 

QA I D : X  

(Ibs) 
WT. OF WET SOIL k 
TARE FROM HOLE 

WT. OF TARE NO.: x (Ibs) 

WT. OF WET SOIL FROM 
HOLE H-l 

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

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

(Ibs) 

(PCf) 

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

VET UNIT WT. = J/G 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DRY UNIT WT. = K/11+(T/100)] (pcf) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PERCENT COMPACTION = (2) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

6 . lo  . . . . . . . .  

0 4  Z . . . . . . . .  

5,b8 . . . . . . . .  

138.5 

I252 . . . . . . . .  

IO I . . . . . .  

1 

FIE 

0 

P 

- 
. . . .  

Q 

.D MOISTURE CONTENT - ASTM D 

WT. OF TARE NO. (grams) 

(warns) 

(warns) 

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

WT. OF WET SOIL & TARE 

WT. OF DRY SOIL k TARE 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ZbG. I 

241.3 
. . . . . . . . . .  

QA ID:* ) 
R 1 WT. OF WATER - P-0 

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

s WT. OF DRY SOIL 0-0 (grams) 233.9 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

T MOISTURE CONTENT = (R/S)XlOO (2) )b.b 

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

%EOSWTEC CUdSJLTANn FILE NO. 2-17-FSC OCEaQD BY: SHEET NO. Url 



LOCATION: FERNALD, OHIO PROJECT NO: Go0166 TASK NO.: 04.1 
22 DESCRIPTION: PHas6 1 C O N S T A ? V C ~ O ~  DATE: - day= month 1997, year 

MATERIAL TYPE: FILL / SUBGRADE / SUBBASE / < C L A Y 2  OTHER: 
(QRLQE MI 

X COMPACTION: 
+ 3 y o  

MOISTURE CONTENT RANGE: 
A P t  * 75% 

TEST NO, . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . .  .(e.?) , WET UNIT WT. 

DELTA DRY UNIT WT. M - V 

I TEST LOCATION: C6U 4d L A N 6  .# 1 TEST NO.: % - 0 z  

.a ! .A . . . .  !J. . . .  !??!SFRE. CONF!?. . . . . . . . . . . . . . . . .  .(?I. . .!r...?. . 
120. t !??-.+ , , , v . , , .DRY . . . . . . . . . . . . . .  .(e.!). . . . . . . . .  

0 4  DELTA MOISTURE CONTENT - T - U /. 3 

FIELD TEST DATA - ASTM D 1556 

A 

B 

C 

D 

E 

F 

G 
L 

( P 4  

(W 

(W 
(W 

(Ibs) 

BULK UNIT WT. OF SAND 
(fEE weIRnON FORM) 

INITIAL WT. OF SAND k JAR 

FINAL WT. OF SAND & JAR 

WT. OF SAND IN FUNNEL 
&HOLE = B-C 

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

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

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

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

WT. OF SAND IN FUNNEL(') 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF SAND IN HOLE D-E (Ibs) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

VOLUME OF HOLE = F/A Ut') 

93.9 
. . . . . . .  

14.3 
. . . . . . .  

b. I 
8 . 3  

3.90 

4-30 
7.0q4 

. . . . . . . .  

. . . . . . . .  

. . . . .  - . .  

- 
H 

. . . . .  
I 

. . . . .  

J 

K 

M 

. . . . .  

. . . . .  

. . . . .  

N 

QA ID:, 

(Ibs) 

( I b 4  

(W 

(PC9 

WT. OF WET SOIL dc 
TARE FROM HOLE 

WT. OF TARE NO.: - 
WT. OF WET SOIL FROM 

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

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

HOLE H-l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WET UNIT WT. = J/G 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DRY UNIT WT. = K/[l+(T/100)] (pcf) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PERCENT COMPACTION = (2) 
. . . . . . . . . . . . . . . . . . . . . .  - . ,~.  . . . . . . . . . . . . . . .  

b.65 . . . .  

0.92 

6 . 2 3  

135.4 
. . . . . . .  

J2b. b . . . . . .  

( FIELD MOISTURE CONTENT - ASTM D 2216 QA ID: ldd 
6 WT. OF TARE NO. - 

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

WT. OF WET SOIL & TARE (grams) 327.1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

S 
. . . . .  

WT. OF DRY SOIL k TARE (grams) 1292.1 I 

WT. OF WATER - P-0 (gram4 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,354..  
WT. OF DRY SOIL - 0-0 (grams) 2 W. 9 
MOISTURE CONTENT = (R/S)XlOO (2) 12.3 

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

c 

\ I r  1 
%EOSWKC CONSULTANTS FILE NO. 2-17-Fsc OaaQD BY: SHEET NO. / a  



& GEOSYNTEC CONSULTANTS' 

- _  

TEST NO. . . . . . . . . . . . . . .  E. COr?F!?. . . . . . . . . . . . . . . . .  .(?I. -. . 
WET UNIT WT. V DRY UNIT WT. (PC?). -!I 6 2 8  

-m 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * DELTA DRY UNIT WT. = M - V DELTA MOISTURE CONTENT = T - U @ q p f i  

COMMENTS:. .*. 5-P!LE .5. . A Y b ,  . v n C w ,  . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  . . p;($$a$x 
-I 

T 

FIELD TEST DATA - ASTM D 1556 

A 

B 

C 

D 

E 

F 

G 
L 

(PC9 

(Ibs) 

(Ibs) 

(W 

(W 

BULK UNIT WT. OF SAND 
(SEE CWBIR'TION FORM) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

INITIAL WT. OF SAND k JAR 

FINAL WT. OF SAND & JAR 

WT. OF SAND IN FUNNEL 
&HOLE = B-C 

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

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

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

WT. OF SAND IN FUNNEL") 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF SAND IN HOLE = 0-E (Ibs) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

VOLUME OF HOLE = F/A ( f t 3  

7Y. 9 
lY# 0 6  

. . . . . . . .  

. . . . . . . .  

3.90 
. . . .  

91 L/f . . . . . - . .  

- 
H 

. . . . .  
I 

. . . . .  

J 

K 

M 

. . . . .  

. . . . .  

. . . . .  

N 
. . . . .  

OA ID:. 
~~ 

WT. OF WET SOIL & 
TARE FROM HOLE . . . . . . . . . . . . . . . . . . . . . .  

WT. OF TARE NO.: - (W 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WT. OF WET SOIL FROM 
HOLE = H-l 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WET UNIT WT. = J/G 
. . . . . . . . . . . . . . . . . . . . . . .  

DRY UNIT WT. - Knl+(T/100)]  (pcf) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PERCENT COMPACTION = (2) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

6.88 . . . . . . .  

0.qz . . . . . . .  

6.  Y 6  . . . . . . .  

1371y 
. . . . . . .  

' FIE - 
0 

P 
. .  

0 
c 

_D MOISTURE CONTENT - ASTM D 

WT. OF TARE NO. (gams) 

(grams) 

(gams) 

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

WT. OF K T  SOIL k TARE 

WT. OF DRY SOIL & TARE 

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

221 6 

2l0.6 
. . . . . . .  

- 
R 

S 

. . . .  

. . . .  

QA ID: 0- 
1 

WT. OF WATER = P-0 (grams) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF DRY SOIL 0-0 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

27.2 . . . . . . . .  

!.%! 4 
MOISTURE CONTENT = (R/S)XlOO (2) I /5,5 

~~ ~~~ ~ ~ 

PROCTOR TEST DATA # MAXIMUM DRY UNIT WT. (pcf) OPTIMUM MOISTURE CONTENT ( X )  e) 

I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 
\ 1 
%EOSYNTEC CONSULTANTS FILE NO. 2-17-Fsc SHEET NO. / O F  A, 



FIELD SAND CONE DENSITY TEST (ASTM D 1556) 

f PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) \ 

LOCATION: FERNALD, OHIO PROJECT NO: Go0166 TASK NO.: 04*1 
DESCRIPTION: *= il CTiO rcl DATE: ,-, day.&. month year 

FIELD TEST DATA - ASTM D 1556 - 
A 

B 

C 

D 

E 

F 

G 
L 

(PC9 

(Ibs) 

(Ibd 

(Ib4 

(W 

BULK UNIT WT. OF SAND 
(SEE w B m n o N  FORY) 

INITIAL WT. OF SAND k JAR 

FINAL WT. OF SAND & JAR 

WT. OF SAND IN FUNNEL 
k HOLE = 8-c 

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

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

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

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

WT. OF SAND IN FUNNEL(') 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF SAND IN HOLE = D-E (Ibs) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

VOLUME OF HOLE = F/A Ut') 

- 
H 

. . . . .  

I 
. . . . .  

J 

K 

M 

. . . . .  

. . . . .  

. . . . .  

N 
. . . . .  

OA ID: SP - - - - _ .  

(W 

WT. OF TARE NO.: - (W 

(Ib4 

(PCf) 

WT. OF WET SOIL & 
TARE FROM HOLE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WT. OF WET SOIL FROM 
HOLE - H-l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WET UNIT WT. = J/G 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DRY UNIT WT. - KI[l+(T/lOO)] (pcf) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PERCENT COMPACTION - 4dfW (2) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

7.57 

1.97.. 
/No . . . . . . .  

NOTE: THE KIM1 Cf SAND W FUNNEL (E) IS OBTAINED BY rrOWNC M UND. A MNlWM O f  nCrm nvEx IN ll'lE APPARATUS BEFORE AND 
STER lHE APPARATUS HAS BEEN TURHDD O E R  ON THE BASE PLATE ALMC A U T  S V R F A E  YTH lbE UND BDNC EXPENDED. 

( FIELD MOISTURE CONTENT - ASTM D 2216 QA ID:% 1 I 0 I WT. OF TARE NO. 22, 
. . . . . . . . .  I.94. . .  

R I WT. OF WATER - P-0 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

p WT. OF WET SOIL & TARE s WT. OF DRY SOIL Q-0 (grams) Z&Z,Z 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  509 :3. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 

Q WT. OF DRY SOIL & TARE (groms) 2W.h T MOISTURE CONTENT = (R/S)XlW (2) /2, / 1 

OPTIMUM MOISTURE CONTENT (%) LG.jt) (PROCTOR TEST DATA ,L, MAXIMUM DRY UNIT WT. (pcf) 

- _  
COMPARISON WITH NUCLEAR GAUGE - ASTM D 2922 AND D 3017 QA ID: ' 
TEST NO. . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  1 WET UNIT WT . . . . . .  " I 9R!.Ur?!T,Wr.. . . . . . . . . . . .  . . . . . . . .  

DELTA DRY UNIT WT. - M - V I z , t  I DELTA MOISTURE CONTENT - T - U 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I /  

%OSVNTEC CONSULTANTS nu NO. 2-17-FSC M a d D  BY: SHEET NO. 



FIELD SAND CONE DENSITY TEST (ASTM D 1556) 
PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO: 0 1 6 6  TASK NO.: 04.1 

DESCRIPTION: ? i -  l~cn or4 DATE: X day- month r9C3 year 1 

WET UNIT WT. 

DELTA DRY UNIT WT. = M - V 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  . ( P 4  . 
-215 

SOURCE: 

SPEClFlCA TI ON REQUIREMENTS: - 

M ! b .  . . . .  v. . . .  .OR! .Vrtr!T. %*. . . . . . . . . . . . . . . . . . . . . .  (PCf). . .  !'7*.5. 
-_ DELTA MOISTURE CONTENT T - U -. 0.q 

I 1 MATERIAL TYPE FILL / SUBGRADE / SUBBASE / OTHER: 
( u m a  ONE) 

COMMENTS: .*. .3 .~.v6, . ~ ~ . k u 6 .  . . . . .  ?p . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (3+3;;&?3.. . . . . . . . .  

Fl E - 
A 

B 

C 

D 

E 

F 

G - 

.D TEST DATA - ASTM D 1556 

( P 4  

(Ib4 

(Ibs) 

(W 

(Ib4 

B U M  UNIT WT. OF SAND 
(SEE tWemnoN FORN) 

INITIAL WT. OF SAND k JAR 

FINAL WT. OF SAND k JAR 

WT. OF SAND IN FUNNEL 
& HOLE = B-C 

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

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

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

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

WT. OF SAND IN FUNNEL(') 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF SAND IN HOLE = D-E (Ibs) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

VOLUME OF HOLE = F/A (ft') 

.?5!5, 
15.4s . . . . . . . .  

1.45 . . . . . . . .  

. . . . . . . .  4 43 

-. . 

- 
H 

. . . . .  

I 
. . . . .  

J 

K 

M 

. . . . .  

. . . . .  

. . . . .  

N 
. . . . .  

QA ID:. 
~~ ~ ~~~ ~~ 

WT. OF WET SOIL k 
TARE FROM HOLE 

WT. OF TARE NO.: - 
WT. OF WET SOIL FROM 
HOLE H-l 

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

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

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

WET UNIT WT. = J/G 

DRY UNIT WT. - Knl+(T/100)]  

PERCENT COMPACTION = 

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

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

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

J 
,D 

;5/q 
19.2 . . . . . . . .  

. . . . . . . .  

402 . . . . . . . .  

1 

( FIELD MOISTURE CONTENT - ASTM D 2216 Q A  lD:RtId*? 

l . . o  (9-).l. .23!<. w. OF TARE NO. I, (grams) 179 1 R, I wT. OF WATER - P-o 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF DRY SOIL 0-0 I p I l.lq?y., I. .s.. I . .  WT. OF WET SOIL & TARE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0 WT. OF DRY SOIL k TARE (grams) 

COMPARISON WITH NUCLEAR GAUGE, - - -ASTM D 2922 AND D 3017 QA ID: R f  
TEST NO. . . . . . . . . . . . . . . . . . . . . . . . .  I w? . .  I . .  v. . I .  .K?!ftURE. COr?T!?. . . . . . . . . . . . . . . . .  ,(?) .I. .w 

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

%OSWTEC CONSULTANTS nu NO. 2-17-m M O Q D  BY: SHEET NO. /W/ 



LOCATION: FERNALD, OHIO PROJECT NO: GQ0166 TASK NO.: 04-l 

DESCRIPTION: A c DATE: day= month rC43 yeor - 

FIE - 
A 

B 

C 

D 

E 

F 

G - 

MATERIAL TYPE: f lLL / SUBGRADE / SUBBASE / OTHER: 
(urn= cw 

7, COMPACTION: > 95 70 MOISTURE CONTENT RANGE:/C'O7 &/?6mt-C 7 H - 4 4  3% 

TEST LOCATION: P-ELL 1; bt.6 5 ; I If=+ 3 TEST NO.: 5 C - O b  

3 TEST DATA - ASTM D 1556 

0 WT. OF TARE NO. - 7 (grams) 7 , 3  R WT. OF WATER = P-0 (grams) 3/. 0 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

~~ ~~ 

(PC9  

(Ibs) 

(W 
(Ibs) 

BULK UNIT WT. OF SAND 
(SEE UumRnoJ FW) 

INITIAL WT. OF SAND & JAR 

FINAL WT. OF SAND & JAR 

WT. OF SAND IN FUNNEL 
&HOLE = B-C 

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

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

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

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

WT. OF SAND IN FUNNEL(') (Ibs) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF SAND IN HOLE = D-E (IbS) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

VOLUME OF HOLE = F/A ( ft ') 

WT. OF WET SOIL & TARE 

WT. OF DRY SOIL & TARE 

(grams) 

(gams) 

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

- 
H 

. . . . .  

I 
. . . . .  

J 
. . . . .  

K 
. . . . .  

M 
. . . . .  

N 
. . . . .  

- 

2 3 2 . 7  S 

201, F T 

QA ID: 

(Ibs) 

WT. OF TARE NO.: - (W 

(Ibs) 

WT. OF WET SOIL €k 
TARE FROM HOLE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WT. OF WET SOIL FROM 
HOLE = H-l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

a 

WET UNIT WT. = J/C 
. . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  !?? . . .  u . . .  ,MO!S'TURE. CO)?F!T. . . . . . . . . . . . . . . . .  ,(?I. ..&. !, . .  
WET UNIT WT. a 114 I . . . . . . . . . . . . . . . . . . . . . . . . . . .  .(P4 . .  !?, . . . . .  v. . . .  .DRY .Ur?!T. !?*. . . . . . . . . . . . . . . . . . . . . .  (P.9. . . . .  :. . . .  
DELTA D R Y  UNIT WT. - M - V - 0 3  DELTA MOISTURE CONTENT T - U -0, z 

TEST NO. 

(PCf) 
. . . . .  

DRY UNIT WT. - K1[1+(T/100)] (pcf) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PERCENT COMPACTION = .M+k (2) 
. . . . . . . . . . . . . . . . . . . . . . . . .  - . . . . . . . . . . . . . . . .  

:-, 

''I I QZ 

0,Y 3, 

6 .  LO 

- 
. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

I32 a€' 

. . . . . . . .  

m.7 . . . . . . .  

$8 . . . . . . . .  

J 

NOTE: THE WIGHT OF W D  IN FUNNU (E) IS OBTAlMD BY WOWNC M SND. A MlslLllly ff THREE llNES. Os TnE APPARATUS BEFORE AND 
N I E R  THE A P P A R A M  M A S  BEEN 'IVRNED O E R  ON WE BASE PUE A l O N t  A FLAT SURF- WTn 7HE UND BDNC EXPENDED. 

WT. OF DRY SOIL 0-0 (grams) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

MOISTURE CONTENT = (R/S)X100 (2) 

( PROCTOR TEST DATA k MAXIMUM DRY UNIT WT. (pcf) ,-, OPTIMUM MOISTURE CONTENT ( X )  14.b) 

COMMENTS:. . *. .Srocw e. .4. A I 6  Jdcr e,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I /  

e ~ ~ ~ ~ m ~ c  CONSULTANTS n u  NO. 2-17-m OfEOQDBt 



a 

e 

a 

LOCATION: FERNALD, OHIO PROJECT NO: GQ0166 TASK NO.: 04.' 

DESCRIPTION: -4sTwnQ DATE: ot day= month year 

MATERIAL W E :  f lLL / SUBmADE / SUBBASE / 

X COMPACTION: 795% 
(ORLCE ONE) 

MOISTURE CONTENT RANGE: tw ~ ~ ~ w - J  32 OVER O M C  

S P -  - 0 7  
\ , 

o 

p 

'0 

FIE - 
A 

8 

C 

D 

E 

F 

G 

WT. OF TARE NO. 2L (gams)  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF WET SOIL k TARE 

WT. OF DRY SOIL & TARE 

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

,D TEST DATA - ASTM D 1556 

( P 4  
1 BULK UNIT WT. OF SAND 

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

(Ib4 

~ ( ~ E ~ ~ A R ~ O N F O R U )  

~ INITIAL WT. OF SAND & JAR 
I 

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

FINAL WT. OF SAND k JAR 

W. OF SAND IN FUNNEL 
&HOLE = B-C 

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

(W 

(Ibd 

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

wr. OF SAND IN FUNNEL(') 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF SAND IN HOLE = D-E (Ibs) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

VOLUME OF HOLE = F/A (ft') 

TEST NO, . . . . . . . . . . . . . . . . . . . . . . . . .  ,190 . . . . .  Y. . . .  .MOISTURE. CO)?TEN?. . . . . . . . . . . . . . . . .  .(%. . .4 .4 .  . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . . .  . . . .  . .  . .  K T  UNIT WT. (ec!l . w - 9  v .PRY 

DELTA DRY UNIT WT. = M - V 2 -9 DELTA MOISTURE CONTENT - T - U - 4 a  

.9F 5 
11, oq . . . . . . . .  

&.-it0 
. . . . . . . . .  

4.3q 
3 , 7 9  

5 4  . . . . .  - . .  

l05.6 

H 
. . . . .  

I 
. . . . .  

J 

K 

M 

. . . . .  

. . . . .  

. . . . .  

N 
. . . . .  

- 

QA ID:, 

(W 

WT. OF TARE NO.: - ( I b 4  

WT. OF WET SOIL k 
TARE FROM HOLE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WT. OF WET SOIL FROM 
HOLE H-l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NET UNIT W. = J/G (PCf) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DRY UNIT Wl. - K/II+(T/IOO)] (pcf) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PERCENT COMPACTION * &A- <a 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . .  

7-sq 

I/%( . . . . . . . .  

1 0 3  . . . . . . . .  

1 
NOTE: THE M 3 M T  ff SAND IN N N N U  (E) IS OBTAINED BY YDWNC M UWD. A Uwuluy OF MEE NlES, IN TwE APPARATUS 

MER THE APPARATUS HAS BEEN lURNoD O X R  ON THE BISE PUTE UONC A F U T  S U R F A a  WTH TIE UND BDNC EXPENDED. 
AND 

~ 

IELD MOISTURE CONTENT - ASTM D 221 6 QA ID:&.) 

R 

S 

. . .  

T 

WT. OF WATER P-0 (grams) 

WT. OF DRY SOIL 0-0 (grams) 

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

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

MOISTURE CONTENT - (R/S)X100 (2) 

(PROCTOR TEST DATA 5 MAXIMUM DRY UNIT WT. (pcf) ,rf.4 OPTIMUM MOISTURE CONTENT ( X )  &) 



LOCATION: FERNALD, OHIO PROJECT NO: GQ0166 TASK NO.: 04.1 

DESCRIPTION: %!E r co?J5m t T t  0 h\ DATE: 05 day= month .-, year 

FIELD TEST DATA - ASTM D 1556 

SOURCE: OJ 31s -cW'IL~ 

- 
A 

B 

C 

D 

E 

F 

G 
L 

MATERIAL TYPE: FILL / SUBGf?ADE / SUBBASE /- OTHER: 

X COMPACTION: 

(am= 
MOISTURE CONTENT RANGE Up-  sg 4*OJE ax 

BULK UNIT WT. OF SAND 
(SEE wBmnm FOAY) 

o 

p 

0 

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

R 

S 

7, -ir WT. OF TARE NO. fi (grams) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3 ! W .  
WT. OF WET SOIL ik TARE (grams) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  

WT. OF DRY SOIL k TARE (TJms)  2957 T 

INITIAL WT. OF SAND h JAR 

FINAL WT. OF SAND h JAR 

WT. OF SAND IN FUNNEL 
& H O L E  = B-C 

(W 

(Ibs) 

(W 

(Ibs) 

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

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

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

WT. OF SAND IN FUNNEL") 
. . .  

WT. OF SAND IN HOLE c D-E (Ibs) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

VOLUME OF HOLE 5: F/A (ft') 

- 
H 

. . . . .  

I 

J 

K 

. . . . .  

. . . . .  

. . . . .  

M 
. . . . .  

N 
. . . . .  

QA ID< 

(Ibs) 

WT. OF TARE NO.: - (W 

(Ibd 
WT. OF WET SOIL FROM 
HOLE = H-l 

NET UNIT WT. = J/G bf) 

WT. OF WET SOIL dc 
TARE FROM HOLE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

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

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

DRY UNIT WT. - K/[l+(T/100)) (pcf) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PERCENT COMPACTlON = M f t f  (2) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

4,249 

, ,'9L. 

. . . . . . .  

5!6, 
!33*. z: 
/4. / 

1. e t .  . . .  

. . . . . . . .  

( FIELD MOISTURE CONTENT - ASTM D 2216 QA ID:- 

WT. OF WATER = P-0 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WT. OF DRY SOIL = 0-0 

MOISTURE CONTENT - (R/S)XlOO (2) /<* 

(grams) 269.0 

( PROCTOR TEST DATA k MAXIMUM DRY UNIT WT. (pcf) OPTIMUM MOISTURE CONTENT ( X )  

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .(ec!l . 



LOCATION: FERNALD, OHIO PROJECT NO: GQo166 TASK NO.: o4 
DESCRIPTION: P&E I cavs7pucnod 
SOURCE: ON*SIT& Q A  ID: g6 CJNM s/awPl* 

Y A Y 1 3  day- 5W-T month - 1997 year 

0 
. . . .  

p 

Q 

ASTM D 2922 AND D 3017 QA ID: gHJ COMPARISON WITH NUCLEAR GAUGE - 

. . . . . . . . . . . . . .  . . . . . . .  COMMENTS: .fipz : . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  

p,. co&!€czeD MOlstuceE mnan- IIsFJLj m o l m a  
+ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - A f m A s b 6  ffRmm6JUv -!&., ,0222s fie7 3.0a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

(grams) 7.6 R WT. OF WATER = P-0 (Proms) 34.z t WT. OF TARE NO. - 
. .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF WET SOIL & TARE (grams) 265-6 s WT. OF DRY SOIL = 0-0 (groms) 223.8 
. . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF DRY SOIL k TARE (grams) 231.4 T MOISTURE CONTENT = (R/s)xlOO (%) 15.37. 

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

\ 
i n  



LOCATION: FERNALD, OHIO PROJECT NO: G0O166 TASK NO.: o4 
DESCRIPTION: m ? S &  c~AlsTRuc7/ot4 mRw i3 swl I997 DATE: - doy- month - year 

MATERIAL TYPE: flLL / SUBCRADE / SUBBAS / OTHER 
(=at oa) 

Z COMPACTlON: 95% * f w k  MOISTURE CONTENT RANGE t3z wz* 
LIFT+fZ , TEST LOCATION:N* -ImckR Bbuv, s6.rcH TEST NO.: 9-r- 2 

1 A CYLINDER NO. - VOLUME") (C9  0.033 D WEIGHT OF WET SAMPLE - B-C (Ibs) 4.Lc8 

B WEIGHT OF SAMPLE dc CYLINDER (Ibs) 5.91 E WET UNIT WEIGHT D/A (Ibt) /31.8 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

e I : : . .  ' I :  

C WEIGHT OF CYLINDER 1-33 

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

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

F DRY UNIT WEIGHT = E/11+(T/100)](pCf) j/q.s 

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

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

(grams) 6.2 13 0 WT. OF TARE NO. - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

p HFT. OF M T  SOIL k TARE (grams) 281.9 

0 W. OF DRY SOIL k TARE (grams) 235.3 

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

\ 

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

R WT. OF WATER - P-0 (9roms) 36.6 

(grams) 237. I 
. . . . . .  . . . . . . . . . . .  . . . .  . . . . . . . . . . .  

WT. OF DRY SOIL - 0-0 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

T MOISTURE CONTENT - (R/S)xr 00 ( x )  15. q j  
d 

IYY Y . .E*? NO: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Y. . .???. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !ec9. !32-8. 

q -0 .0  
WET UNIT WT. 

DELTA DRY UNIT WT. = F - V 

. .  u. . . .  .MO!STURE. CONTENT. . . . . . . . . . . . . . . . .  

. .  . v . .  . .  .OR!. .UN! . . . . . . . . . . . . . . . . . . . . .  ( P C 9 . .  . . . . . . . .  

DELTA MOISTURE CONTENT = T - U c o .  I 



e- -- GEOSYNTEC CONSULTANTS - FLUOR DANIEL r FERNALDBl 

FIELD TEST DATA - ASTM D 1 5 5 6  - 
A 

0 

C 

D 

E 

F 

c 
L 

( P 4  

(Ibs) 

(W 
(W 

(Ibs) 

BULK UNIT WT. Of SAND 
(SEE UuBmnm cow) 

INITIAL WT. OF SAND & JAR 

FINAL WT. OF SAND & JAR 

WT. o f  SAND IN FUNNEL 
& HOLE B-C 

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

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

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

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

WT. OF SAND IN FUNNEL(') 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. O f  SAND IN HOLE 0-E (Ibt) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

VOLUME OF HOLE = F/A ( f t 9  

99.9 
13.. I 

6 . 5  

7. b 

3 .9  

3.7 

0.63 

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

- 
H 

. . . .  

I 

J 

K 

M 

. . . .  

. . . .  

. . . .  

. . . .  

N 
. . . .  

- 

OA ID:. 
WT. OF WET SOIL & 
TARE FROM HUE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

W. OF TARE NO.: - (W 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WT. OF WET SOlL FROM 
H O l f  H-l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WET UNIT WT. - J/G (PC9 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DRY UNIT WT. - KA1+(1/1W)] (pcf) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PERCENT cwPAcnm - ~ f l ,  (x )  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

cw 
5.9 

0 .  L)Z 

5.4f 

137.0 

118.6 

98.8 

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

NOTE WE WIGHT C f  SAND N nrwML (E) Is WluED BY rDQwc M UM). A YNlUN Q 
KNI l)cc APPARATUSHAS BED( lLALNED O S R  o( THf BAQ RAE &Son6 A C U T  

nuL3. Y M * P P U I A M  BoQRE W 
NTM n0 WD BoHi 06EWcD. 

{FIELD MOISTURE CONTENT - ASTM D 2216 OA ID: kd]rL: 

0 WT. OF TARE NO. - (gams) 7.$ R WT. OF WATER - P-o (grams) 3 . 9  II 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

p WT. OF WT SOIL & TARE (grams) a2.6 s WT. OF DRY SOIL - 0-0 (grams) 2 38 .3  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0 WT. OF DRY SOIL & TARE (grams) 295.7 T MOISTURE CONTENT = (R/S)X100 (%) /S.5, 

( PROCTOR TEST DATA Ip-zz M%E&@DZY UNIT WT. (pcf) .A. I 2 0  0 OPTIMUM MUSTURE CONTENT ( X )  I 3  5 ] 
COMPARISON WITH NUCLEAR GAUGE - 
.EST. NO: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  F??! !'.a 
. K T  Y!? . *.. (ec0 ! 3SS3 . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
DELTA DRY UNIT WT. M - V I / . I  I 

ASTM D 2922 AND D 3017 QA ID: zw ' 
. .  u. . . .  .MPlSnrRE. C.*.P?. . . . . . . . . . . . . . . . .  . (W.  . .  !S. !. . .  

1r7.5 . .  Y.. . .  .DRY .Ur?!?.Wr.. . . . . . . . . . . . . . . . . . . . .  Secfl . .  . . . . . . . .  

* 
DELTA MOISTURE CONTENT - T - U I 0 . q  I 



LOCATION: FERNALD. OHIO PROJECT NO: Goo166 TASK NO.: o4 
DESCRIPTION: ?HAS& 7 & ~ N S ~ & I / C ~ O / J  

FPrps 
D h E :  ,L. d a y s  month /997 yeor 

FIELD TEST DATA - ASTM D 1556 

MATERIAL TYPE: FILL / SUBGRADE / SUBBAE / e OTHER 

X COMPACTION: q5 7. Am * MOISTURE CONTENT RANGE: 

(mu OrE) 
$37. H e *  

TEST NO.: SC-10 

- 
A 

B 

C 

D 

E 

F 

G 
L 

TEST LOCATION:E-w- - 
( P 4  993 I B U M  UNIT WT. o f  SAND 

(SEE uuBmnoN FCW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF WET SOIL FROM 
(Ibs) 

K K T  UNIT WT. = J/C (pcf) 

. HOLE = H-l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

M DRY UNIT WT. = Knl+(T/100)] (pcf) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

N PERCENT COMPACTION = MfU ( x )  

(lbs) 14.5 I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
INITIAL WT. OF SAND & JAR 

6 3  

IX.8 
. . . . . . . . . . . . . .  

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

//k'.7 
. . . . . . . . . . . . .  

94.7 
. . . . . . . .  

FINAL WT. OF SAND k JAR 

WT. OF SAND IN FUNNEL 
k HOLE B-C 

(Ibs) 

(W 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

WT. OF SAND IN FUNNEL") 

6 a 
6 -3 

WT. OF SAND IN HOLE - D-E (Ibs) 

VOLUME OF HOLE = F/A (ft') 

QA ID: KN 

Y 

().YLLi 

WT. OF WT SOIL & 
TARE FROM HOLE 

0 WT. OF TARE NO. - 33  (grams) g.3 R WT. OF WATER - P-0  (9rom9) 3 7 9  

p WT. O f  M T  SOIL k TARE (grams) 3$4, I s WT. OF DRY SOIL = 0-0 (grams) 357.7 
. . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  

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

0 WT. OF DRY SOIL k TARE (grams) & a  T MOISTURE CONTENT = (R/S)Xl00 /qe 3, 

. ,E??. NO! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .k?.rlVQI. . v.. .I. .MP!S?J.%. C.?TEN?. . . . . . . . . . . . . . . . . .  (x )  .I. !!k3 , , 

. WFT .Ur?!?. WT-. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  !! . . .  .of?!: .Vr?!?. m.. . . . . . . . . . . . . . . . . . . . . .  (P. cq . . . . . . . . . . .  //e-3 
DELTA DRY UNIT WT. - M - V .. DELTA MOISTURE CONTENT - T - U ro.3 

** 



LOCAnON: FERNALD, OHIO PROJECT NO: GQO166 TASK NO.: o4 

SOURCE: ON-SI7G CLAY m C W l ( R  Q A  ID: 

DESCRIPnON: p#&s& 1 ~ N s 7 & ~ c 7 1 ~  DATE: /9 day= month 1997 .-- year 

62 
A CYLINDER NO. -VOLUME(') I It(l 57. v/j,,J D WEIGHT OF WET SAMPLE = 9-C (Ibs) 4, 516 

B WEIGHT OF SAMPLE k CYLINDER (Ibs) 5,836 E WET UNIT WEIGHT - D/A (Ibt) /3v-g . .  

FIELD MOISTURE CONTENT - ASTM D 2216 QA ID: p p  

C WEIGHT OF CYLINDER I I 3[b f DRY UNIT WEIGHT - E/Il+(T/lW)](pCf) Il7-f, 

1 

COMPARISON WITH NUCLEAR GAUGE - ASTM D 2922 AND D 3017 QA ID: s4 
. . . . . . . . . . . . . . . . .  . . .  TEST NO- . , . , . . . . . . . . . . . . . . . . . . . . . . .  .!b?WZ? .u.. .MO!STURC. COr?F!T. 

WET UNIT WT. 

DELTA DRY UNIT WT. = F - V 

.!pcf) . .!??.3 . . .  Y.. . .  .ORV .UN!T. v.. . . . . . . . . . . . . . . . . . . . . .  (ec!I.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

-0.7 DELTA MOISTURE CONTENT = T - U 

COMMENTS: . .  

*,*,, Co-TGb . . .  ,Mlli.STV/ZC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M ' T  U S M  n)01S7ue c o m 7 ; r o / u  

. . . .  * fm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ? dc-HBl& P ~ ~ & ' U T ) / .  . .  .=w 225 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PARI'S. Dz A 

o 

p 

Q 

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

WT. OF TARE NO. 30 (gams) 9.3 R WT. OF WATER = P-o (9'oms) 39.3 

WT. OF WET SOIL L TARE (goms) 3a6 s WT. OF DRY SOIL = 0-0 (9roms) 2Go .3 

WT. OF DRY SOIL k TARE (grams) 268.7 T MOISTURE CONTENT = (R/S)XlW (%) /5./ 7. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 
. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  n..f l : ' . ' ' .  Q . , . .  

;i L. L: : 



- 1267 

LOCATION: FERNALD, OHIO PROJECT NO: Go0166 TASK NO.: 04.1 

DATE: 2 day- month p(rt year 
n DESCRIPTION:%= J- or3 * 

WT. OF WATER P-0  (groms) 

WT. OF DRY SOIL 0-0 (grams) 

MOISTURE CONTENT = (R/S)X100 (2) 

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

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

I X COMPACTION: >9s 

r'3 Y 

~36\, 

Is;? I 

FIE - 
A 

B 

C 

D 

E 

F 

G 
L 

a 

D TEST DATA - ASTM D 1556  

( P C 9  

(W 

( I b 4  

BULK UNIT WT. OF SAND 
(m c*ummoN FCW) 

INITIAL WT. OF SAND k JAR 

FINAL WT. OF SAND k JAR 

WT. OF SAND IN FUNNEL 
&HOLE = 6-C 

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

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

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

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

WT. OF SAND IN FUNNEL") (Ibs) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF SAND IN HOLE = D-E (Ibt) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

VOLUME OF HOLE = F/A (ft') 

TEST NO. . . . . . . . . . . . . . . . . . . .  .1! qc! . . . . .  u. . . .  .M9'sN?E. CqNTFN?. . . . . . . . . . . . . . . . .  .(?I 
. . . . . . . . . . . . . . . . .  (PC!).. . . . . . . . . . .  v.. . .  .OR! .Ur?!?.Wil.. . . . . . . . . . . . . . . . . . . . . .  ( P 4  i 3% $2 WET UNIT . . . .  WT. 

8.25 

3.90. 
9.33  

. . . . . . .  

. . . .  . - .  

0% b 

QA ID: 'gm 
WT. o f  WET SOIL k 
TARE FROM HOLE ....................................... . . . . . . .  

I WT. OF TARE NO.: - (Ibs) I .%a 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WT. OF WET SOIL FROM 

K 

M 

. . . . .  

. . . . .  

N 
. . . . .  

WET UNIT WT. = J/G (PC9 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DRY UNIT WT. = KAl+(T/lOO)] (pcf) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PERCENT COMPACTION = 4fU (2) 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  105 . . . . . . . . .  

FIELD MOISTURE CONTENT - ASTM D 

1..0 

WT. OF WET SOIL k TARE (gams) 

221 6 

7? 
. . . . .  

326-9 

QA ID: f W  
1 I 

R 

S 

. . . . .  

T 

(PROCTOR TEST DATA f MAXIMUM DRY UNIT WT. (pcf) -!!!A!% OPTIMUM MOISTURE CONTENT (9 ,a] 

115.8 

DELTA DRY UNIT Wf. I M - V I / I  I I DELTA MOISTURE CONTENT - T - U 1-0.7 



4L- I 

COMPARISON WlTH NUCLEAR GAUGE - 
E S T  NO. . . . . . . . . . . . . . . . . . .  "435 . .  Y. . . .  .MOKY?E, COr?FrJ?. . . . . . . . . . . . . . . . .  .(?I. . .i.b5.? a WET UNIT w. . . . . . . . . . . . . . . . . . . . .  .(ec!)l. .!3!+ . .!. DRY UNIT IKT. .(ee!). .1.43?\. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

DELTA DRY UNIT WT. 0 M - V -,& DELTA MOISTURE CONTENT - T - U 0, I 

FIELD SAND CONE DENSITY TEST 
PROJECT: ON-SIE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO: GQ0166 TASK NO.: 04-1 

OESCRIP TION: 

(ASTM D 1556) 
\ 

DATE: 30 day= month e yeor 

FIELD TEST DATA - ASTM D 1556 - 
A 

B 

C 

D 

E 

F 

G - 

(Pet) (SEE wamnm FW) 

INITIAL WT. OF SAND k JAR (W 

FINAL WT. OF SAND k JAR (W 
WT. OF SAND IN FUNNEL (W 

WT. OF SAND IN FUNNEL") (W 

BULK UNIT IKT. OF SAND 

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

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

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

& HOLE = B-C 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

WT. OF SAND IN HOLE = D-E (Ibs) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

VOLUME OF HOLE = F/A ( f t 3  

.Q4*.9.. 
!.4,9.G. 
G38 . . . . . . . .  

4% . . . . .  - . .  

- 
H 

. . . . .  

I 
. . . . .  

J 

K 

M 

. . . . .  

. . . . .  

. . . . .  

N 
. . . .  

- 

OA ID:, 

(W 

W. OF TARE NO.: - ( I b 4  

(W 

(PCf) 

WT. OF WET SOIL & 
TARE FROM HOLE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
IKT. OF WET SOIL FROM 
HOLE H-I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WET UNIT WT. = J/G 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DRY UNIT WT. = K/Il+(T/lOO)] (pcf) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PERCENT COMPACTION = #7a (2) 
. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  

u- p 

b,l? 
. . . . . . .  

5,7- 
h 3 . d  . . . . . . .  

lo 9.9 

?S  
. . . . . . .  

FIELD MOISTURE CONTENT - ASTM D 2216 , 
F 

0 WT. OF TARE NO. - 4 
. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

p WT. OF WET SOIL k TARE (grams) l%7,3 
, 0 WT. OF DRY SOIL k TARE (groms) 161ab 

$1 I? QA ID:. 

R WT. OF WATER - P-0 (grom4 

s WT. OF DRY SOIL 0-0 (grams) 

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

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

T MOISTURE CONTENT - (R/S)X100 (2) 16.6 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  COMMEN E: ' [ ) ~ < ' : g 7 3  " ' 

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

e~~~~~~~ CONSULTANTS nu NO. 2-17-Fsc M E W  BY SHEET NO. 



.5c - I 

MATERIAL TYPE: FILL / SUBGRADE / SUBBASE /- OTHER 
(ma OWE) 

X COMPACTION: 9s MOISTURE CONTENT RANGE: 3% m a  JB x 

FIELD SAND CONE DENSITY TEST (ASTM D 1556) 
f PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

.r.w 
G,o6 
. . . . . . . . . . . . .  

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

LOCATION: FERNALD, OHIO PROJECT NO: GQ0166 TASK NO.: 0 4 a 1  

DESCRIPTION: 3L C h d S ~ O r b  .e #a DATE: (0 day- month year 

I 
. . . . .  

J 

K 

5 3 5  
. . . . .  -. 

,056 

TEST LOCATION: NOT- P'iFt, TEST NO.: Ljc- - 1 - 3  
d 

/ 4 

N 
. . . . . .  

f FIELD TEST DATA - ASTM D 1556 

o 

p 

0 

I 

w. OF TARE NO. ,A- (grams) 

WT. OF WET SOIL & TARE 

WT. OF DRY SOIL k TARE 

(Toms) 

(grams) 

A 
. .  

B 

R 

s 

=L G 

WT. OF WATER - P-0 (grams) 

WT. OF DRY SOIL 0-0 (grms) 

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

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

~~ 

(PC9 

(Ib4 

(Ibs) 

( I b 4  

(W 

BULK UNIT WT. OF SAND 
(SEE W B r n O N  FaRy) 

INITIAL WT. OF SAND k JAR 

FINAL WT. OF SAND k JAR 

Wl. OF SAND IN FUNNEL 
k HOLE = B-C 

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

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

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

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

VfT. OF SAND IN FUNNEL") 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Wl. OF SAND IN HOLE ,= D-E (Ibs) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

VOLUME OF HOLE = F/A (ft') 

T MOISTURE CONTENT = (R/S)XlOO (2) f?, 3 
d 

0 

QA ID:. 

(Ibs) 

WT. OF TARE NO.: - (W 

(W 

(PC9 

WT. OF WET SOIL k 
TARE FROM HOLE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WT. OF WET SOIL FROM 
HOLE = H-I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WET UNIT WT. = J/G 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DRY UNIT WT. - Knl+(T/100)] (pcf) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PERCENT COMPACTION = ++%l (2) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TEST NO. . . . . . . . . . . . . . . . . . . . .  .?.?z.. . .  u.. . .  .Mo!S?!R!. CONTEN?. . . . . . . . . . . . . . . . .  .(?I.. . Jb.8. 
. . . .  . . . . . . . . . . . . . .  . .  . .  . . .  . . . . . . . . . . . . . . . . . . . . .  . . WET UNIT WT. . .  (PC!) ! 3 ? d  v, .OR?. .U)?!T.IKT*. (e?!). .l./3,A. 

DELTA DRY UNIT WT. M - V 1-0 1.0 DELTA MOISTURE CONTENT T - U 

- 
%6a 
. . . . . . .  

FIELD MOISTURE CONTENT - ASTM D 221 6 

a 3l.G 
. . . . . . . . .  

2 '5'3.4 

QA I D : A  

3 94 7 . . . . . . . .  

1 COMMENTS:. 3 .&&. . v u e . .  0+.5tW+ile. ! I . .  . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
\A 

e~~~~~~~ CONSULTANTS nu NO. 2-17-rrC   BY: Y I b  SHEET NO. , L , C f l  



ATION REQUIREMENTS: 

0 WT. OF TARE NO. 33 (grams) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .%!. . .  

(grams) 2ps. 0 p WT. OF WET SOIL & TARE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

MATERIAL TYPE FILL / SUBCRADE / SUBBASE / @/ OTHER: 

Z COMPACTION: .a MOISTURE CONTENT RANGE: 3' 57 
(am= ma 

- , TEST LOCATION: 155 ~5 CJ d C U ~ W  he. CCJ/*A TEST NO.: J 

, 0 WT. OF DRY SOIL & TARE (grams) 

FIE - 
A 

B 

C 

D 

E 

F 

G 
L 

r$fo,y 

D E S T  DATA - ASTM D 1556 

(PC9 

(W 

(W 
( I b 4  

(Ib4 

BULK UNIT W. OF SAND 
(SEE CuIemnoN rorar) 

INITIAL WT. OF SAND & JAR 

FINAL WT. OF SAND & JAR 

WT. OF SAND IN FUNNEL 
& HOLE = B-C 

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

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

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

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

WT. OF SAND IN FUNNEL(') 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF SAND IN HOLE L: D-E (Ibs) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

VOLUME OF HOLE = F/A (ft') 

R 

S 

T 

- 
H 

. . . . .  

I 

J 

K 

M 

. . . . .  

. . . . .  

. . . . .  

. . . . .  

N 
. . . . .  

- 

(grams) 9% 6 

WT. OF DRY SOIL - 0-0 (grams) I7117 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J WT. OF WATER = P-0 

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

MOISTURE CONTENT = (R/S)XlOO (2) /6( 7 

QA ID: 

(W WT. OF WET SOIL & 
TARE FROM HOLE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF TARE NO.: - (IW 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WT. OF WET SOIL FROM 
HOLE = H-l 
. . . . . . . . . . . . . . . .  

WET UNIT in. = J/C 
. . . . . . . . . . . . . . . . . . . . . .  

(PCf) 
. . . . .  

DRY UNIT WT. = K/Il+(T/lOO)] (pcf) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PERCENT COMPACTION = M / U  6) 

!U. 8. . 
v, 5 
C '  " " " 

I 

QA ID:& 1 



a 
LOCATION: FERNALD, OHIO PROJECT NO: GO0166 TASK NO.: 04-1 

DESCRIPTION: 0 A ~ P L  . cd* DATE: I) d o y x  month year 

MATERIAL TYPE: FILL / SUBGRADE / SUBBASE / @/ OTHER: 
ONE) 

X COMPACTION: 4 x f  -5+J MOISTURE CONTENT RANGE: 3.0y 

FIELD TEST DATA - ASTM D 1556 

0 

- 
A 

B 

C 

D 

E 

F 

G - 

_ -  COMPARISON WITH NUCLEAR GAUGE - 
TEST NO. . . . . . . . . . . . . . . . . .  :.3*, . . . .  u. . . .  .M TUFF. CONF!?. . . . . . . . . . . . . . . . .  .(?I . .*.I3 

. . . . . . . . . . . . . . . . . . . . . . . .  (PF!). .13Q,.U. ". .PI! .Ur?!?. Wrl.. W). w. 

kco*\p-, ,T?? .WK, . , *I 

WT UNIT WT. . 1 2 6 6 5  . . .  . . .  . . . . . . . . . . . . . . . . . . . . .  . 

DELTA DRY UNIT WT. 0 M - V DELTA MOISTURE CONTENT - T - U I* r> - 
COMMENTS: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .st&&', . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  

I 

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

BULK UNIT WT. OF SAND 
(SEE wBmnoN FORM) ( P 4  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

INITIAL WT. OF SAND & JAR 

FINAL WT. OF SAND & JAR 

WT. OF SAND IN FUNNEL 
k HOLE = B-C 

(IbS) 

(Ibd 

( I b 4  

(Ibs) 

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

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

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

w. OF SAND IN FUNNEL(') 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF SAND IN HOLE = D-E (Ibs) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

VOLUME OF HOLE = F/A ( ft 3 

- 
H 

. . . . .  

I 
. . . . .  

J 

K 

. . . . .  

. . . . .  

M 
. . . . .  

N 
. . . .  

QA ID:. 

(W 

WT. OF TARE NO.: - (Ib4 

(IW 

( P C 9  

WT. OF WET SOIL k 
TARE FROM HOLE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WT. Of WET SOIL FROM 
H O E  = H-1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WET UNIT WT. = J/G 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DRY UNIT WT. - K/[l+(T/lOO)] (pcf) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PERCENT COMPACllON = M / U  (2) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  

6.22 . . . . . . . .  

L!2.Q.  

12 8. y 

:i !Y! 7- 
. . . . . . .  

%+- 

( FIELD MOISTURE CONTENT - ASTM D 2216 QA ID:& 

0 

P 

. .  

\ o  

WT. OF WATER = P-0 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(9roms) 9 /,a 
. . . . . . . . . . . . . . . . . .  I 

W. OF WET SOIL & TARE (grams) 2(q& s . WT. OF DRY SOIL 0-0 (grams) J 7c.3  

WT. OF DRY SOIL & TARE (grams) If5. T MOISTURE CONTENT (R/S)XlOO (2) / I t 7 
. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



FIELDSAND CONE DENSITY TEST (ASTM D 1556) 

f PROJECT: ON-SITE DISPOSAL FACILITY (OSDf 

0 

e 

* t  
TEST NO. . . . . . . . . . . . . . . . . . . . .  e.. . . . .  v.. . .  . . . . . . . . . . .  .(?I. .w.r9,0 
WET UNIT . . . . .  WT. WI. .-. 
DELTA DRY UNIT WT. - M - V DELTA MOISTURE CONTENT T - U * 
. . . . . . . .  . A  .*?Q(!bJ. ro. .%. Ul"1Gm-r. . . . . . . . . . . .  

. r0b.l . 
. . . . . . . . . . . . . . . . . . . . .  , . , , , , , , , , , . , . , , , (ec!>, .!;L3,l, . . .OR! ,UN!?.WT*. 

COMMENfS: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  %+ t.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .p~.i.p:.':-..7.. . . .  O:.?.. 
. Id# L. K i l l .  

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

LOCATION: FERNALD, OHIO PROJECT NO: GQ0'66 TASK NO.: 04.' 

DESCRIPTION: #%ye f P A J ~ .  
SOURCE: 

SPECIFICATION REQUIREMENTS: 

. &J+* DATE: & day& month / ! ,  year 

I I I MATERIAL TYPE FILL / SUBGRADE / SUBBASE / @d/ OTHER: 
mRLQE ONE) 

FIELD TEST DATA - ASTM D 1556 

( P 4  (SEE wBmnoN m) 

INITIAL WT. OF SAND & JAR (W 

FINAL W. OF SAND k JAR (Ibd 

WT. OF SAND IN FUNNEL (Ib4 

W. OF SAND IN FUNNEL") (W 

B U M  UNIT WT. OF SAND 

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

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

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

k HOLE = B-C 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

WT. OF SAND IN HOLE D-E (Ibs) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

VOLUME OF HOLE = F/A (ft') 

.w. 

. . . . . . .  K3,': 

5.7 0 . . . . . . . .  

445. 

H 

I 

J 

K 

. . . . .  

. . . . .  

3 34.1. .M.. 

QA ID:-&&L- 
WT. OF WET SOIL & 
TARE FROM HOLE . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  (Ibs) )1.85 

WT. OF TARE NO.: - (Ibs) I 0.06 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

=7.. (W WT. OF WET SOIL FROM 
HOLE = H-l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WET UNIT WT. = J/G 
. . . . . . . . . . . . . . . . . . . . .  

DRY UNIT WT. = K/[l+(T/100)] 

. . . . . . . . . . . .  
PERCENT COMPACTION = M/U 

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

.D MOISTURE CONTENT - ASTM D 

(woms) 

(gtoms) 

WT OF DRY SOIL k TARE (Toms) 

WT. OF TARE NO. - I Q4 

WT. OF WET SOIL & TARE 

221 6 

. .  8: 3 . .  . 

\5s3 

114.1 . . . . . . . . .  

- 
R 

S 

. . . . .  

T - 

OA ID:-- ' 
WT. OF WATER - P-0 (grams) 30,J 

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

WT. OF DRY SOIL - 0-0 (grams) i 50~6  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

MOISTURE CONTENT - (R/S)X100 (2) do, \, 



MATERIAL TYPE: FILL / SUBGRADE / SUBBASE / @/ OTHER 
(mu ONE) 

Z COMPACTION: 4zcI 42. MOISTURE CONTENT RANGE: 3-0-y sc: -IF 
FIE - 
A 

B 

C 

D 

E 

F 

C - 

D E S T  DATA - ASTM D 1556  

(PC9 

(W 

(Ibs) 

BULK UNIT WT. OF SAND 
(YE tAUmiznm FOFW) 

INITIAL WT. OF SAND k JAR 

FINAL WT. OF SAND & JAR 

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WT. OF SAND IN FUNNEL 
& HOLE = B-C 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF SAND IN FUNNEL(') (W 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Wl. OF SAND IN HOLE = D-E (Ibs) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

VOLUME OF HOLE = F/A Ut') 

H 
. . . . .  

I 
. . . . .  

J 

K 

. . . . .  

. . . . .  

M 
. . . . .  

N 
. . . .  

- 

QA ID:&?.-% 
W. OF WET SOIL k 
TARE FROM HOLE . . . . . . . . . . . . . . . . . . . . . . .  

W. OF TARE NO.: - (Ibs) I 0'42 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

7.. .a (W wr. OF WET SOIL FROM 
HOLE = H-l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WET UNIT W. = J/C 
. . . . . . . . . . . . . . . . . . . . .  

DRY UNIT W. - Kdl+(T/100)]  (pcf) 

. . . . . . . . . . . . . . . . . . .  
PERCENT COMPACTION = M/U 

I / 

FIE - 
0 

P 

. . .  

0 - 

~~ ~ 

.D MOISTURE CONTENT - ASTM D 

WT. OF TARE NO. L (groms) 

(VJms) 

(Tom4 

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

WT. OF WET SOIL k TARE 

WT. OF DRY SOIL k TARE 

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

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

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

\Ob5 MOISTURE CONTENT = (R/S)X100 (2) 

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

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

. . . . . . . .  &--e?*. .+. ,GK. --rccw.. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  



FJELD SAND CONE DENSITY TEST (ASTM D 1556) 
PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

DESCRIPTION: ,ohu 1 PA&. 

\ 

LOCATION: FERNALD, OHIO PROJECT NO: GQ0'66 TASK NO.: 04-' 
DATE: d- day- month fl year 

SOURCE: I 
\ / 

/SPECIFICATION REQUIREMENTS: 7 

MATERIAL TYPE: FILL / SUBGRADE / W8BAsE / =/ OTHER: 
(CIRLQE ONE) 

J& MOISTURE CONTENT RANGE: 3 . 0  I X COMPACTION: 

F1 E - 
A 

B 

C 

D 

E 

F 

G - 

.D TEST DATA - ASTM D 1556 

(PCfI 

(Ib4 

(W 
(Ibs) 

(W 

BULK UNIT WT. OF SAND 
(SEE CAuBNnoN FORM) 

INITIAL WT. OF SAND k JAR 

FINAL WT. OF SAND k JAR 

WT. OF SAND IN FUNNEL 
& HOLE = B-C 

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

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

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

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

W. OF SAND IN FUNNEL") 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF SAND IN HOLE = D-E (Ibt) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

VOLUME OF HOLE = F/A (ft') 

- 
H 

. . . .  

I 
. . . .  

J 
. . . .  

K 
. . . .  

M 
. . . .  

N 
. . . .  

- 

WT. OF WET SOIL k 
TARE FROM HOLE 

4. l J -  

e WT. OF TARE NO.: - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WT. OF WET SOIL FROM 
HOLE = H-1 
. . . . . . . . . . . . . . . . . . . . . . . .  

VET UNIT w. = J/C 
. . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i dQ, 

. . . . . . . . . . . . . . . . . . . . . . .  
PERCENT COMPACTION = M/U 

FIELD MOISTURE CONTENT - ASTM D 

o WT. OF TARE NO. 28 (grams) 

p WT. OF WET SOIL & TARE (grams) 

0 WT. OF DRY SOIL k TARE (gram 4 

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

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

221 6 

R 

S 

. .  S*.z.. . . . . . .  

222.4 

1~7~6 T 

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

QA ID:,&& 
1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WT. OF WATER - P-0 (grams) 3'1, b 

WT. OF DRY SOIL 0-0 (grams) I7 q 8 '1 
MOISTURE CONTENT = (R/S)X100 (2) 19 t 'I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

~~ ~ ~~ ~ 

- _   COMPARISON WITH NUCLEAR GAUGE - ASTM D 2922 AND D 3017 QA ID:&> 
~~ 

I TEST NO. . . . . . . . . .  1 : . .  Y, .I. .MOY?JR5. CONTENT. . . . . . . . . . . . . . . . .  .(?> .I. 2ro.3. . I I 
WET UNIT . . . .  WT. . . . . . . . . . . . . . . . . . .  . ( P 4  . . .  I.Z?..I. . .  v. . . .  .OR!: .?r?!T. !!?a. . . . . . . . . . . . . . . . . . . . . .  (pcf), ./.o3..3. 
DELTA DRY UNIT WT. = M - V OELTA MOISTURE CONTENT = f - U -07 

COMMENTS: . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  

I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . - .  . . . . . . .  I 



-- 1 2 6 7  

LOCATION: FERNALD, OHIO PROJECT NO: GQo166 TASK NO.: 04.' 

DE SCRIP TI ON : Pkue 1: CM-L DATE: ,L. day& month a year 

MATERIAL TYPE: flLL / SUBGRADE / SUBBASE / a/ OTHER: 
(CIRLQE ONE) 

0 

p 

. . .  

Q 
\ 

I 9.51 5u. MOISTURE CONTENT RANGE: 2 3.0% X COMPACTION: 

WT. OF TARE NO. (grams) 

(gram 4 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .q 4 . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !.w?. 
WT. OF DRY SOIL k TARE (grams) i Y Y13 

WT. OF WET SOIL & TARE 

FIELD TEST DATA - ASTM D 1556 

R 

s 

T 

- 
A 

E 

C 

D 

E 

F 

G - 

WT. OF WATER = P-0 (grams) 

WT. OF DRY SOIL 0-0 (gr a m 4  

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

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

MOISTURE CONTENT = (R/S)XlOO (2) 

( P 4  

(Ibs) 

(Ib4 

( Ib4 

(W 

BULK UNIT W. OF SAND 
(SEE c u m n m  FQUI) 

INITIAL WT. OF SAND k JAR 

FINAL WT. OF SAND k JAR 

WT. OF SAND IN FUNNEL 
& HOLE = 8-c 

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

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

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

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

WT. OF SAND IN FUNNEL(') 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF SAND IN HOLE p D-E (Ibs) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

VOLUME OF HOLE = F/A Ut') 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Y. .  . .  . . . . .  .(?? . . /.4,6 . . 

. fl-. . . . . . . . . . . . . . . . . . . . . .  (pe!) . .  ! P+ 3 . 
DELTA DRY UNIT WT. = M - V 1 1  a DELTA MOISTURE CONTENT T - U - 4  z 

($ . .!fpv:3Q . . . . . . .  

TEST NO. 

WET UNIT . . . . . . . .  WT. . , . , . , , . , . , . . (ec!I.. 1,2Y,8, . .Y . .  , , ,DRY .u 

COMMENTS: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
JL.. .-%. . ~ 

443 . , 

/ 3  *.%. 

.e. 0.3. 

9:S.l. . .  

39.0. 

541 . . . .  . - .  . 

0 6 2 3  

- 
H 

. . . . .  

I 
. . . . .  

J 
. . . . .  

K 
. . . . .  

M 
. . . . .  

N 
. . . . .  

QA ID:. 

( Ibd 

WT. OF TARE NO.: - Ob4 

( I b 4  

(PCf) 

WT. OF W T  SOIL k 
TARE FROM HOLE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WT. OF WET SOIL FROM 
HOLE = H-l 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WET UNIT WT. = J/G 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DRY UNIT W. = Knl+(T/100)] (pcf) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PERCENT COMPACTION = M/U (2) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.0..4.L. 

7.81. . 

S 3 
. . . . . . . .  

1 

. . . . . . . .  

I Y  0, b 
. . . . . . . .  ::::J 

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

OGEOSWTEC CONSULTANTS nu NO. 2-17-FSC S E E 1  NO. .&,Of 



1 2 6 7  

LOCATION: FERNALD, OHIO PROJECT NO: GQo166 TASK NO.: 04.1 1 DESCRIPTION: Pkt&? I cod-. DATE: 13 day- month 1992 year 

(Ibs) 

(pcf) 

SOURCE: 

SPE ClFl C A TI ON REQU IREM EN TS: 

8.38 

I3 0 . 5  

I MATERIAL WE: flLL / SUBGRADE / SUBBASE / a/ OTHER: 

DRY UNIT WT. - K/Il+(T/lOO)] (pcf) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PERCENT COMPACTION = M/U (2) 

FIE - 
A 

B 

C 

D 

E 

F 

G - 

\oq,3 

53 

D TEST DATA - ASTM D 1556 

s Wl.  OF DRY SOIL 0-0 (grams) I 7J8 7 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  213. D 

l 8 , 6  T MOISTURE CONTENT = (R/S)X100 (2) 1 Y t Y  

BULK UNIT WT. OF SAND 
(SEE w m n m  FORY) 

TEST NO. 

WET UNIT . . . . .  WT. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  u. . . .  .Mo!s?.f?E. CONTEN?. .L !OW~d. )  . . .  .(?I. . .  !?..1. . .  

DELTA DRY UNIT WT. = M - V 0 DELTA MOISTURE CONTENT - T - U 13 , 
. . . . . . . . . . . . . . .  (e!?) . .  .1.3f/.1 . . .  V, . . .  .OR! .VN!?. Wr.. . . . . . . . . . . . . . . . . . . . .  (PC!), . I  P.q.3. . 

INITIAL WT. OF SAND k JAR (Ibs) 

FINAL WT. OF SAND & JAR (W 
WT. OF SAND IN FUNNEL (Ibs) 

WT. OF SAND IN FUNNEL(') ( IW 

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

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

&HOLE = B-C 
. . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF SAND IN HOLE D-E (Ibs) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

VOLUME OF HOLE = F/A (ft') 

44.4. 

14.10 

4.08 

. . . . . . .  

. . . . . . .  

I R *.QA 

3.90. 

. l.*!.Z. 
wk 

- 
H 

. . . .  

I 
. . . .  

J 
. . . .  

K 

M 

. . . .  

. . . .  

N 
. . . .  

QA ID: 'A& 

TARE FROM HOLE 

WT. OF TARE NO.: - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. O f  WET SOIL FROM 
HOLE H-l 
. . . . . . . . . . . . . . . . . . . . . . . .  

WET UNIT WT. = J/C 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  . - . ~ ~  

NOTE: THE WIGHT O f  SuJD IN NNNU. (E) IS OBTAINED BY WCHlNC IHZ UND. A YNlyuu OF TnREE WES. IN WE APPARATUS BEFORE AUD 
AFTER THE APPARATUS HAS BEN TURNOD o m  ON THE B= PLATE ALONG A FUT SURFACE mm THE SAND BONG EXPENDED. 

'FIELD MOISTURE CONTENT - ASTM D 

0 

P 

. . .  
WT. OF TARE NO. (grams) 

(grams) 

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

WT. OF W T  SOIL & TARE 
. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

, 0 I WT. OF DRY SOIL k TARE (gams) 

221 6 QA ID:& 
I I I I 

WT. OF WATER P-0 
]32...1..R..] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(PROCTOR TEST DATA - MAXIMUM DRY UNIT WT. (pcf) ,/03.. OPTIMUM MOISTURE CONTENT (Z) !ILL 

COMMENTS: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

%OSWTEC CONSULTANTS Fit.€ NO. 2-17-FSC OcEaQD B t  SHEET NO. -OF&. 



FEESAND CONE DENSITY TEST (ASTM D 1556) 
(PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO: GO0166 TASK NO.: 04.’ 

DESCRIPTION:  DATE: 13 day- month 1997. year 

SOURCE: 

SPECIFICATION REQUIREMENTS: 

MATERIAL TYPE: flLL / SUBGRADE / SUBBASE / @/ OMER: 

1: COMPACTION: 95%, SL! MOISTURE CONTENT RANGE: 3 . 0  1 (aRLcLE am 

FIELD TEST DATA - ASTM D 1 5 5 6  

A 

B 

C 

D 

E 

F 

G - 

BULK UNIT WT. OF SAND 
(SEE tAuemnoN FORM) ( P 4  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

INITIAL WT. OF SAND k JAR 

FINAL WT. OF SAND k JAR 

WT. OF SAND IN FUNNEL 
& HOLE = 6-C 

(W 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

(W 

(W 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF SAND IN FUNNEL(’) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF SAND IN HOLE = D-E (Ibs) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

VOLUME OF HOLE = F/A (ft’) 

- 
H 

. . . .  

I 
. . . .  

J 
. . . .  

K 
. . . .  

M 
. . . .  

N 
. . . .  

QA ID:. 

(W 

WT. OF TARE NO.: - (W 

(W 

(PCf) 

WT. OF WET SOIL & 
TARE FROM HOLE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WT. O f  WET SOIL FROM 
H O E  = H-l 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WET UNIT WT. = J/C 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DRY UNIT WT. - K1[1+(T/100)] 

PERCENT COMPACTION = M f i  

(pcf) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(2) 
. . . . . . . . . . . . . . . . . . . . . .  i.i . . . . . . . . . . . . . . . . .  

.%4I. 

0.42 . . . . . . .  

7.94. 

[ FIELD MOISTURE CONTENT - ASTM D 2216 QA ID:,-, 

I o  
L 

(grams) 3 , 3  
m d  

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

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

d b t o  J WT. OF TARE NO. 33 (grams) R WT. OF WATER - P-0 .w. 
Zo4.L. 

WT. OF WET SOIL & TARE (gram 4 WT. OF DRY SOIL 0-0 (grams) 

WT. OF DRY SOIL & TARE (gams) 169,Ct T MOISTURE CONTENT = (R/S)XlOO (2) 

. . . . . . . . . . . . . . .  WET UNIT WT. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &<$?? ?-.?.z. . . .  . I : .  . . .  
-..x*c..-ab 



APPENDIX H: 

MANUFACTURER’S QUALITY 
CONTROL DOCUMENTATION 

OSDF Phase I 
Geosynthetic Clay Liner 
Geomem brane 
Geotextile 
HDPE Pipes and Manholes 
Liner Penetration Boxes 

Leachate Conveyance System 
HDPE Pipes and Fittings 
Cleanouts 
Manholes and Permanent Life Station 



OSDF Phase I 



Geosynthetic Clay Liner 

I 2 6 7  



BENTOFIX TECH 

BENTOFIX TECHNOLOGIES, INC. 
BENTOFIX MANUFACTURING CERTIFJCATION 

CUSTOMEE NATIONAL SEAL CO. SHIP DATE: 0949-1 997 

PROJECT: FLUOR DANIELS FERNALD NO.ROLLS/B.O.LNO.: 17/4467 

ORDER NUMBER 3C88/1 F PRODUCT TYPE: BENTOFIX NS 

BentOfix Technologies, Inc. hereby certifies that the Bentofix GeOSvfIthetlc 
Clay Llner purchased and shimed for the above referenced prolect meets all 
Oroject specifications and generally meets Bentofm Technologies, Inc.3 
specifications for Bentofix. 

The Bentofix product has &en continuously inspected for the presence of 
needles and IS certified to be needle free. 

The tests llsted for the bentanlte component have been perYomd on 
each batch of bentonite. The Bentonite MoRure Content according to method 
ASTM 04643 and the Bentonlte Free Swell according to method ASTM 05890 were 
tested a t  least even/ 3,716 sq. m t  M0,OOO sq. t'tl. 

The tests llsted for the flnlshed geocomposi& product have been 
performed on a t  least even/ 3,716 sq. m t  I40,OOO sq. f t l  for the Bentmite Content 
according to method A S ~ M  05261 and for the Grab Tensile accordlng to method 
ASTM 04632. The tests listed for the finished geommDoslte Droduct have been 
performed on a t  least even/ 9,290 sq m t  rl00,000 sa. ftl for the geotextlle 
component and the Bentonite Hydraulic ConductivitV according to method GRI 
GCL-2. 

The lot and roll numbers for thls project are as follows: 
6GL-21 

I LOT# 97080ao2 Y ,  

ROLL# 3 4 4 0 5 , 3 4 ~ 4 8 , 3 4 4 0 9 , 3 4 4 1 0  

LOT1 97082602 
ROLL# 36256,3626 1 

LOT# 97090402 
ROLL# 37273,37274,3727S,37276,37277,37280,3728 1,37283,37286 

Q u a l i  Control Manager 



a g ~ l o ~ o ?  WED 07:49 FAX 705 725 8860 BENTOFIX TECH 

g D a t e : O P / I  0 / 9 7  BENTOFIX TECHNOLOGIES, I N C .  
AGE 1 '==e=========.I=p=~========== 

~ O L  # : 4467 Shipment Sate:  09/09/97 

Roll t Length Width 



0 3 / 1 0 / 9 7  WED 07:40 FAX 705 725 8860 BENTOFIX TECH @I 005 i 
6 

1. F1N:SHED PROOUCl TYPE : BFNfOFIX NS 
TENSILE ( lb )  ELCNGI\TTON ( X )  

MAss(.lb/ft2) LENGTH CROSS LENGTH CRDSS 
1.105 1 108 210 180 174 

4ow 4467 

OIITNSIONS: 150.00 f t  x 15.5 ft 
43.12 m a 4.72 m 

2. TOP LAYER TVPE : NCN-WOVM 
LAYER n WSs( 1 b/ft2) 
97C8062058-1 0.050 

3. 8oTNH LAYER T Y 4  : Wovm 
LAYER $ MAASS( lb/f+?) 
7027762 0.023 

4. BEMTONITE TYPE : 12 M E 9  

i SHIPblENf # % I4WTH3RILLONITE SWELL INDEX ( n l )  rX):STL'kE CGNTENT ( X )  HOISTUGE ABSORPTION ( X )  MSS CF EENTONITE(lb/ft2) 
307592 90 . 3 2 /  9.' - 707 1.331  - '- - _- 



O Q / l O / B f  WED 07:49 FAX 705 725 8800 

LOT# ROLL # DATE 
97082692 36256 06/2C/37 

i/ 

PR0RK;T: BENTOFIX NS 

BENTOFIX TECH 

M)LB 4467 

1. FINISHED PW311cI TYPE : BENTOFIX NS 
ENSILE ( l b )  ELONGaTIOH ( X )  

MAS( 1 b/f :2> i ENGTH CROSS LENGTc! CROSS 
: . 111  104 214 177 100 

cIm4s!oNs: 1so.co f t  x 15.5 ft I 45.72 m x 4.72 rn 

M):SNRE I; 

PE.Q!EnBXcI7. K (cm/s) CONTENT ( X )  1 

<SE-4 3.4 ..-- 

7. LAYER TYPE : NN-MNEh 

LAYER # MASS( 1 b / f d )  
97C8242058-1 0.C49 

4. EENTWITE rYPE : 12 M E S H  

SHIFWNT # 2 KmRLwIUoNITE SWELL INDEX ( m l )  HCISTURE CWTEIJ; (2) MdlSTURE ABSCRPlION ( X )  MMS OF SENTONITE(’t/ftt) 
45377 90 27 ’ 0.4 I ??; 1 .OB’ 



.QC/10/97 WED 07:49 F M  705 725 8860 BENTOFIX TECH 

LOT# ROLL # DATE 
97090452 37273 09/04/97 

I/ 

1. FINISi€D PROWCT TYPE : 8lN?WIX NS 
'TENSILE ( l b )  ELONOiTION (xi  

wAss( 1 b/ft2) LENGTH CROSS LENGTH CROSS 
1.197/ '  110 220 105 100 

BOLU 0067 

DiRENSIM: 155.00 ft I 15.5 f t  
05.72 n A a.72 n 

@ 007 

MOISTURE 
PERMAE+ILITV, K ( a d s )  CONTENT (X)  
<E€-9  /- a.s/  

3. BdTTOM U Y E R  TYPE : MIEN 0 UYER # P s s (  1 b/ft2  1 
7007946 0.023 

SHIMNT I? X H C N ~ R I L L f f l I T E  S E L L  INDEX ( m l )  MOISTURE C f W E N T  (%) MDlSTURE AeSORPrION (2) W S  OF BENTONITE(lb/ft2) 
03a 30 29 / 8.4- 792 1.034/ 



0 9 / 9 8 / 9 1  ION 14:07  F.U 705 725 8860 BENTOFIX TECH 

BENTOFIX TECHNOLOGIES, INC. 
BENTOFIX MANUFACTURING CERTIFICATION 

CUSTOMER NATIONAL SEAL CO. SHIP DATE: 09-08-1997 

PROJECT: FLUOR DANIELS FERNAW NO.ROLLS/R.O.L.NO.: 17/4450" 

ORDER NUMBER: 3G88/1F PRODUCT TYPE: BENTOFIX NS 

Bentofix Technologies, Inc. hereby certlfles tha t  the Bentofix Ceosynthetlc 
Clay Llner purchased and Shipped for the above referenced project meets all 
project specifications and generally meets Bentofix Technologies, Inc.'s 
specifications for Bentofix. 

The Bentofix product has been continuously inspected for the presence of 
needles and is certified to be needle free. 

The tests listed for the bentonire component have been performed on 
each batch of bentonite. The 8entonlte Molsture Content according to method 
ASTM 04643 and the aentonite Free Swell according to method ASTM D5890 were 
tested a t  least even/ 3,716 sq. mt. 140,000 sq. ft.1. 

The tests llsted for the  finished QeocomDosite product have been 
performed on a t  least evew 3,716 sa. m t  140,000 sa. ft.1 for the Bentonite Content 
according to method ASTM 05261 and for the Crab Tensile according to method 
ASTM 04632. The tests listed for the finished geocomposlte product have been 
performed on a t  least every 9,290 SC. mt 1100,000 sq. f t l  for the geotextile 
component and the Bentonite Hvdmulic Conductivity accordlng to  methcd GRI 
GCL-2 

The lot and roll numben for th is  project are as follows: 

LOT# 970906 1 2 

ROLL# 37604,37603 

LOT# 97090702 - A Y h . F  

ROLL# 3761 2,3761 8,3761 9,3762 l,37622,57623i376%F37625,37626,37627,37629- 
&2*l9  

3 7629,376 30 

KEVM NEWMAN/ 
Quality Control Manager 



09/08/97 MON 1 J : O O  FAX 7 0 5  725 8880 BENTOFIX T E a  

I 

II 2 6 7 @loo4 

@Date:09/08/97 BENTCFIX TECHNOLOGIES, IXC. 
AGE 1 =EpS=10=1P=P=5PP03EP======= 

BOL I : 4 4 5 6  Shipment Date: 09/G8/97 

Roll # Length Width 

1 4 4 , 3 6  
1 5 C . 0 0  
150.00  
1 5 c .  00 

15 .5  
15.5 
1 5 . 5  
15 .5  



09.<08/97 ION 14:OB FAX 705 1 2 5  8880 BENTOFIX TECH 

mll n 0 U Y  OAT€ 
970306i2 37601 09/07/97 

r /  

1. FINISkCD ’ROW TYPE : BENTOFM NS 
TENSILE ( l b )  ELUVWION ( X )  

I.(Ass( 1 b/ f t2)  LENGTH CRCS LMGT~ cam 
1.136 ’ 117 260 107 140 

@I005 y- 1 2 6 1  

Boo 4050 

DIMENSIONS: 150.30 it x 15.5 ft 
45.72 m n 4.72 m 

2. TOP UYER TYPE : h 0 N - W  

LAYEA # MASS( I b l f t i )  
9709032058 0.049 

.4. BENTQNITE TYPE : 30 Msh 

SHIFPENT # % MMTM%ILL@IITE SHELL INDEX (ml) MOISNRE CO(TEN1 ( X )  I*X)ISTURf A6SORPTION ( X )  MASS JF BEkTOVITE(lt/ft2) 
0Y-a 90 28 - 7.8 8CC 1 . m  --- 



L O G  ROLL U DATE 
97090702 31612 09/07/97 

J 

BENTOFIX TECH 

1. FINISIED PRdWCT TYPE : BENTOFIX NS 
TENSllE (1b) EL~K;~\TION (X)  

MISS( lb/ft2) LENGTH CRDSS LENGTH W S  
1.197 - 1 oa 205 129 132 

- 1267 @J 006 

ew 4450 

DIMENSIONS: 150.00 ft x 15.5 ft 
45.72 m x 4.72 m 

MbISTURE 
PERTEABILITY. K <cm/s; CONTENT (I) 
dE-9  ' e.iJ - 

2. TOP U Y E R  TYPE : E;ON-WVEN 
LAYER d rusS( 1 b/ft2) 
9709032CSB 0.049 

51.,F* LAYER TYPE : WdIN 
LIVER I MASS: 1 b f  ft2) 

0 I023 

ShIYENT W Z K#(fMORILLCNITE %ELL INDEX (n l )  cldISTUFiE CONTENT ( X )  nOISTLRE ABSORP710W (X) MASS Q BEYTCNITE(It/ft2) 
21 90 sa, 8.0 781 1.126 Y 



Og/O5/87 FRI 14:lS FAX 705 725 8880 . BENTOFIX TECH 

BENTOFIX TECHNOLOGIES, INC. 
BENTOFU( MANUFACTURING CERTIFICATION 

CUSTOMER: NATIONAL SEAL CO. SHlP DATE 09-05-1997 

PROJECT: FLUOR DANIELS FERNALD NO.ROLLS/B.O.L.NO.: 1 7/4436" 

ORDER NUMBER: 3G88/1 F PRODUCT TYPE: BENTOFIX NS 

Bentofbc Technologies, Inc. herebv certlfles that t he  Bentofix Ceosynthetic 
Clay Liner purchased and shipped for the above referenced project meets all 
project Specificatlons and generallv meets Bentofix Technologies, Inc.3 
specif icatlons for Bentof ix. 

The Befltofbc product has been continuously inspected for the presence of 
needles and is certified to be needle free. 

The tests listed for rhe bentonite cornDonent have been performed on 
each batch of bentonite. The Bentonite Moisture CGntent according to method 
ASTM 04643 and the Bentonite Free Swell according to method ASTM D5890 were 
tested a t  least everv 3,716 sq. mt. [40,000 sq. ft.1. 

The tests listed for the finished geocomposlte product have been 
Derformed on a t  least evew 3,716 sa. mt. !40,000 sq. f t l  for tne Bentonite Content 
accordlng t o  method ASTM 05261 and for the Grab Tensile according to method 
aSn.4 D4632. The tests listed for the flnlshed geocomoosite DroUuct have been 
performed on a t  least every 9,290 sQ. mt. 1ioo,ooO SG. ftl for the geotextile 
component and the Bentonite Hvdraulic Conducttvltv according to method CRI 
GCL-2- 

The lot and roll numbers for th is  project are as follows: 

ROLL# 37357,- 

3 
Quality Control Manager 



09/05/97 F R I  14:11 FAX 705 725 8880 BENTOFIX TECH 
I 

I267 

Date:09/05,’97 BENTOFIX TECENOLOGIES, INC. 

Length Width 

37380  t,: 
37381 L- 

150 .09  
15o .oc  

1 5 . 5  
1 5 . 5  



09/05 /97  FRI 1 4 : 1 4  FAI 705 725 8860 

LOT#/ ROLL#/ DATE 
97090502 37357 09/04/97 

I/ 

PROW;(;T: BENTOFIX NS 

BENTOFIX TECH 

QDLR 4436/ 

1. FINISHED PSOCUCT TYPE : BENTOFIX Hs 
TENSILE ( Ib) ELON?AT1ON (%) 

).u\ss( 1 b / f t 2 j  LENtTn CROSS LEm CROSS 
:.;I2 ’ 119 284 128 109 

3IHENSI3NS: 150.00 It x 15.5 ft 

45.72 m x 4.12 m 

2. TOP LAYER trpE : tKN-KN€w 
LAYER # WSS( 1 b/f tZ ) 
5738302058-1 0.053 

3. 8O-a LAYER TYPE : W E N  
LAYER # c(Ass( 1 b/ft2) 
7046567 0.023 

SHIPMENT # X PONRIORILUINITE SWELL IKDEX (n l )  FOISIURE CCNTENT ( X )  MOISTtiRE ABSORPTION ( X )  RSS OF BENTOfITE(lb/ft2) 
455352 9c 2 9 /  8.3 J 80 7 1.037 / 

I 



09/05/07 FRI 1Q:l( FAX '105 725 8860 

LOT# RorL I OATE 
970909 2 3 7 W V  39 JO4/97 

5' 

BENTOFIX TECH 

1. FINISHED PRoDoCr TVPE i BENTOFIX Hs 
TENSILE ( l b )  ELOhCATION (%) 

WSS( I b / f t 2 )  LENGTH cm LENGW tRoss 
y.154 /' 128 269 136 102 

EGL# W S d '  

DIMENSiW: 1 5 0 . O O  f t  x 75.5 ft 
05.12 I x 4.72 cn 

2. TOP LAYER WPE : NON-WEN 
LAYER 4 Nus( 1 e/ f t2)  
9708302056-1 0.053 

! 

4. BENTCNITE 'TYPE : Jo HESH 

SHIWENT # X nCNTWR!LLONITE .SELL INDEX (nl) POISXIRE CONXhT ( X )  WISTURE ABSORPTlCN ( X )  WSS OF B ~ O K T E ( l b / f t 2 :  
4 3 5 5 7  90 26 /' 6.6 658 1.079 --- 



09/04/97 ml 18:55 FAX 705 725 8860 BENTOFIX TECH 

BENTOFIX TECHNOLOGIES, INC. 
BENTOFIX MANUFACTURING CERTIFICATION 

CUSTOMER: NATIONAL SEAL CO. SHIP DATE: 0904.7997 

PROJECT: FLUOR DANIELS FERNALD NO.ROLLS/B.O.L.NO.: 1710427 

ORDER NUMB=. 3 G W l  F PRODUCT TYPE: BENTOFIX NS 

Bentofix Technologles, Inc. hereby certifies that the Bentofix Geosynthetic 
Clav Liner purchased and shipped for the above referenced DroJect meets all 
project specif icatlonr and generally meets Bentofix TeChn010gieSI Inc.3 
specifications for Bentofix. 

The Bentoflx product has been continuouslv inspected for the presence of 
needles and is certified to be needle free. 

The tests listed for the bentonite component have been performed on 
each batch of bentonlte. The Bentonite Moisture Content according to method 
AS~M Do643 and the Bentonite Free Swell according to  method ASTM 05890 were 
tested at  least even/ 3,716 sq. m t  I40,OOO sq. f t l .  

The tests listed for the finished geocomposlte product have been 
performed on a t  least every 3,716 sq. mt. 140,000 sq. f t l  for the Bentonite Content 
according to method ASTM 05261 and for the Grab Tensile according to method 
ASTM 04632. The tests listed for the flnlshed geocomposite product have been 
DerfOrmed on a t  least every 9,ZW sq. mt i100,OOO sa. f t l  for the geotextlle 
component and the Bentonlte Hydraulic Conductivity according to method GRI 
CCL-2. 

The lot and roll numbers for this project are as follow: 

LOT# 97080802 
ROLL# 344W,= 
LOT# 97081 302 
ROLL# GCL-23 
LOT# 9 7082602- 
ROLL# 
LOT# 97090202 :s.,-- Pi4 -GC&-/! 

ROLL# 370'37,- ~,3-7062,37O66,3 7067,3%368 
LOT# 97090302 
ROLL# W37Qp 
LOT# 9709040 
ROLU -8 

- 

@ O O ?  

Qual@ Control Manager 



09/04/87 mi 18:56 FAX 7 0 5  725 8880 

0 9 / 0 4 / 9 7  
AGE 1 

BOL Cy : 4427 

BENTOPIX TECH 

Roll # 

34412 
34438 4 

@oor * 1 2 6 1  

Shipment Date: 0 9 / @ 4 / 9 7  

Length +?'lath 

1 5 0 . 0 0  
150  - 0 0  

1 s . 5  
1 5 . 5  

'1 Sllbtotsl  [ f t l  ? 5o.co -. 

L o t  #: 97082602 

36262  
36269 '' 
3 6 2 7 2  Y' 

i 5 0 . 0 0  
1 5 0 . 0 0  
150 .09  

1 5 . 5  
1 5 . 5  
1 5 . 5  

7 50.00 
150.CO 
1 5 0 . 0 0  
1 so . o o  
1 5 0  -00 
1 5 0 . 0 0  
!50.00 
1 5 0 . 0 0  

i 5 . 5  
1 5 . 5  
1 5 . 5  
1 5 . 5  
1 5 . 5  
1 5 . 5  
7 5 . 5  
7 5 . 5  

'1 Subtotal (ft] 1 2 0 0 . 0 3  u.. 

Lot #: 97090302 
DPPPI=IPP=sawIs 

37070 150.00 1 5 . 5  

f Subtotal [ft] 150.00 

L o t  #: 97090402 

37260 v 
37269 

1 0 0 . 0 7  
150 .00  

1 5 . 5  
1 5 . 5  



09/04 /87  THL' 18:57 FAX 705 725 8880 

L31Y ROLL# DATE 
9708oeO2 34412 Ge/90/97 

PRODUCT: BENTOFIX NS 

B E N i P I X  TECE 

1 .  FINISbED PRooucr NPE : BDEIOFIX Io 
TENSILE (Ib)  E W T ! ( H I  (I) 

PASS: 1 b/ f t2 )  LENGTH CRCSS LENGTH CROSS 
1.105 108 218 iao 174 

BOlO 4427 

DIMENSIONS: 1Y).OO f t  x 15.5 ft 
45.72 Ill k 4.72 m 

2. TOP LAYER TYPE : WN-WWEN 
LPVER I MASS( lb/ft2) 
97084620%-1 0.050 

4.  SENTOCIITE WPE : 12 MSH 

SHIMNT # X MONTFQRILL6)ITE SELl INbtX ( m l )  nOISNRE OWTENT (X) HOSSIURE ABSORPTION (x) IUS OF BfHX)FIITE(lb/ftZ) 
307592 30 37 J 9.1 / ?07 1 . 0 3 3 ~  



P R O W  BENTOFIX NS 

BENTOFIX T E a  

1. FINISHED PRoovct TVPE ; 6ENTCfIX NS 
TENSILE (lb) flouGATICN (2) 

.%( lb/fW) L M T H  CROSS LENGTH CROSS 
1.104 J 104 234 169 104 

-- 1261 

DIHENSIONS: 154.00 ft I 15.5 ft 

45.72 m x A . n  n 

MISTURE 
PEWEABILITY. K ( d s )  C3NTENT ( X )  
4 E - 9  I 8.4- 

L-. . -  

2. TOP LAYER TYPE : NW-U3VM 
LAYER I IUS( 1 b/f t2)  
97001 72059 0.053 

.4. BENTONITE nP€ : 12 rrsH 



09/04/87 THU 18:57 FM'705  725 8880 BENIDFIX TECH 

Lot# ROUl DATE 
97082602 36262 08/26/97 

v 

PRDDUC;: BENTOFIX 

1. FINISHED PROOW TYPE : BENTOFIX NS 
TENSIU (lb) LLWX'ION (X) 

HASS(lblft2) LENGTH CROSS LENGTH CRCSS 
1.111 J 104 214 177 100 

@ 0 0 7  1 2 6 1  

BOLd 4427 

DIHENSICNS: lXl.00 ft x 15.5 f t  
45.72 m x b.72 m 

WISNRE 
PEWEABILIM. K ( a d s )  Q M M T  (%) 
&E-9 J 8.4 

2. TOP LAYER rm : ~ W E N  
LAYER Y MASS( 1 b/ft2) 
9700242038-1 0.W9 

4. BENTOWITE TYPE : 12 MESH 

SHIPMENT % MN?MXILL(XJITE SELL INDEX ( m l )  MOISTJRE CONIEM ( X )  MDJSTURE ABSCRPTIUU (%) R4S OF BENTCNITE(lb/ft2) 
453477 90 21 rl 8.4 777 1.039 ~ 



08/04/07 THu 18:57 FA3 705 725 8860 

LOW ROLL I MTE 
97090202 

37'37 
Q9/02/97 

BENTUFIX TECB 

1. FI#ISHED PRODUCT WPE i E f l W I X  Ns 
TENSILE ( l b )  ELONG411ON (%) 

-( 1 D / f t z )  LEUCTH CROSS LENGTH CROSS 
1.107 / 106 295 166 92 

-ID 1 2 6 1  

DIHENSIM: 150.00 f t  a 15.5 ft 
45-72 m a 4.72 m 

@ 0 0 8  

2 ,  TOP LAYER TYPE : KIK-WOVEN 
LAYER I MA3s( Ib/W 1 
97082205&1 0.052 

3. W n W  LAYER WPE : WOVEN 
FUSS( 1 b/f 2 ; 

0.023 
@ LAYER # 

585380 

a .  BWTONITE TYPE ; 30 MESH 

SHIPWENT # % Pl3NTHORILLONITE SUEU INDEX (ml) nbImRE W E N T  (I) Kl!STURE ABSOliPT'ION (%) HAss CF 3ENTONITE(lb/ftZ) 
51 1 90 29 J 7.5 / 177 1.032 



. 09!04/97 THU 1 8 : 5 8  FAX 705 7 2 5  8800 -- 1267 @009 

PRODUCT: BENTOFIX US 

QUALITY CoHlROc CERTIFICATE 

1. FINISHED PROOXT TYPE : eEljlUFIX Ns 
TENSlLE ( l b )  ELWTION ( X )  

ttASS( lb/ft2) LENtTH CnosS LENGTh CROSS 
1.106 /- 1 OB 311 151 149 

DPIEUSIONS: 19.00 f t  x 15.5 f t  
45.72 n x 4.72 n 

2. T B  U Y E R  MPE ! NcN-wEN 
U Y E R  U rusS( lb/ft2)  

9705022058 0.050 

3.  WKCM LAYER nP€ ; WOVEN 
U Y E R  I NUS( 1 b/ f t2 )  
58528(; 0.023 

0 
4 ,  BENTONITE TlP€ : i6 YSM 

SHIfflENT # X W4TMORILIl)NLTE &ELL INDEX (mi) MISTURE CWTENT ( X )  tl0IS;IIRE ABSORPTION (%) WS OF BENTONTTE(lb/ftZ) 
4701 4 90 S J  9.0 J 0 2  1.034/ 



09/04/87 Tfnr ld:58 FAX 705 725 8880 BEN’IDPIX TECH Q o i o  - 1 2 6 7  

LaTP ROUI D A X  
9709oeo2 37260 09/04/97 

w 

P w m :  BEh-TdFIXNs 

1. FINISHED P K W C T  TYPE : GENTOFIX 6 
TENSILE ( l b )  EWJUTION (2) 

M A S (  1 b/ft2 1 LENGTH CROSS LEW CROSS 
1.107 ,’ 110 220 130 loa 

DMNSIONS; 100.07 f t  x 15.5 f t  
30.5 m x 4.72 m 

WISTURE 
PERMEABILITY, K ( a d s )  CONTEN7 ( X )  
4 E - 9  / 6.5 J’ 

3. mm LAYER mi ; M M N  @ LAYER # W S (  lb/ft2) 
1047946 0.023 

4. BENTONITE TYPE : 30 MESH 

SiiIpptENl 0 2 K)NRQRILU)(ITE SWELL ImX (1-1) I*)ISILAE CONTENT ( X I  tOISTURE ABSORPTION ( X )  MASS OF EENTONITE(lb/ft2) 
030 90 29 J 0 .4  J 792 1 . 0 3 4 1  

I 



09/'03/B7 WED 13:56 FAX 7 0 5  725 8869 BENTQFIX TECH 

1267 

BENTOFIX TECHNOLOGIES, INC. 
BENTOFIX MANUFACTURING CERTIFICATION 

CUSTOMER: NATIONAL SEAL CO. SHIP DATE: 0933-1 497 

PROJECT: FLUOR OANIELS FERNALO NO.ROLLS/E.O.L.NO.: 18/#18 

ORDER NUMBER 3C88MF PRODUCT TYPE BENTOFIX NS 

Bentof ix Technologies, Inc. hereby certlfles that the Bentoflx Geosynhetic 
Clay Liner Purchased and shippee for the above referenced project meev all 
orolect speciflcatlons and generally meets Eentofix Technologies, lnc's 
specif icatlons for Bentofix 

The Bentoflx product has been contlnuously inwected for the presenze of 
needles and is certlfied to be needle free. 

The tests tlrted for me bentonite component have been Performed on 
each batch of bentorrlte The Bentonite Moisture Content according to method 
ASTM D4643 and the  Bentonite Free Swell according to method A S M  D5890 were 
tested at lest evew 3,716 sq. mt. l40,OOO sq. ftl. 

The tests listed for the finished geocomposite product have been 
performed on at  least every 3,716 sq. mt 140,000 sq ft.1 for the Bentonite Contefit 
according to method ASTM C526: and for the Cnb Tensile according to  method 
A m  04632. The tests listel for the flnished geocomposite oroduct have been 
perfcrmed on a t  least every 9,290 sa mt. 1100,000 sa ftl for the geot%Ule 
COmponent and the  Bentonite Hvdraulic Conductlvlty according to method GRI 
GCL-2. 

The lot and roll numbers for this Project are as follows 

@loo2 

Quality Control Manager 



0 9 i 0 3 / 8 7  WED 13:57 FAX 705 725 8860 BENTOFIX TECE 

Roll $ Leng t !I WiSt:? 



- 
n9!'03/9? WED 13:58  FM 705 725 8880 

0 

BENTOFIX TECH 

LOT# ROLL I DATE 
97090302 31090 09/03/97 

1/ 

P R C W :  8LhTUPCX NS 

'. FINISHED PRODUCT WE : EENTOFIY NS 
TENSILE ( l b )  ELONGAT13 ( X )  

W( 1 b/f tZ ) LEN6m CROSS LJSTH CROSS 
1,105 / 108 31: 151 149 

- 1 2 6 7  

D1,"ENSICNS: 150.00 f t  x 15.5 It 

45.72 n a 4.72 (o 

@IO05 

POISTLIRE 
PEMEABILIN, Y (an/s) W E h T  (Z) 
e x - g  / 9.0 /- 

3. WTTW U V E A  M P E  : K!VEY 
LAYER # M( lb / f t2)  
sasieo 0.023 

* 
4. SENTOMITE TYPE : 16 C&W 

StItPPZNl h' % f C t l O R I U ~ i T F  W L L  IWEX ( n l )  I3)I,CrirRi COKTUJT ( X >  .WISTLrRE ABSORPTION ( X )  K4SS OF BENTCNITE(lb/frZ) 
4101 4 SO 32 9.0 J 802 1 . 0 3 4 ~  



09/03/97 WED 17:19 FAX 705 725 8860 BENTOFIX TECB 

BENTOFIX TECHNOLOGIES, INC. 
BENTOFIX MANUFACTURING CERTIFICATION 

CUSTOMER NATIONAL SEAL CO. SHIP DATE: 0903-1997 

PROJECT: FLUOR DANIELS FERNALD NO.ROLKIB.O.Llll0.: 17/4424 

ORDER NUMBER: 3G8811 F PRODUCT TYPE BENTOFIX NS 

eentofix Technologies, Inc hereby certifies that the BentaflX Geosvnthetic 
Clay Liner purchased and shipped for the above referenced project meea all 
Droject speclflcations and generaliv meets Bentof ix Technologies, inc.'s 
speclf lcations for eentofix. 

The BentOfiX product has been continuoustv Inspected for the presence of 
needles and IS ccrtlfied to be needle free. 

The tests listed for the bentonite component have been Derformed on 
each batch of bentonite. The Bentonite Moisture Content according to method 
ASTM 04643 2nd the Bentonfte Free Swell according to method ASTM 05840 were 
tested at least everv 3,716 sq. mt M0,WO sq. f t l .  

The tests listed fot the flnlshed geocomposite product have been 
performed on a t  Iwst every 3,716 sa. m t  i40,OOO so ftl for the Bentonite Content 
according to method ASTM 05261 and for the Grab Tensile according to method 
ASTM D4632. The tests listed for the finished geocomposite Droauct have been 
performed on at  least even/ 9,290 sq. mt 1100,OOO sa ft.1 for the geotextile 
component and the Bentonite HVdraUliC Conductivity according to methoci GRI 
CCL-2 

The lot and roll numbers for thls project are as follows: 
U O S k - 4  e 

LOT# 97090102 ~ 8 v - r ~ ~ ~  

LOW 97090202 
ROLL# ~ b - - p ~ r  

LOW 97090302 
ROLL# 37071,- C C L - I q  
LOT# 97090402 \ t  '.. 

R a M  =,3,-- 

ROLL# ~ , 3 % 2 , 3 7 w 3 , ~  m , w  

Q 0 0 2  

Quality Control danager 



09:03/07 WED 17:20 FAX 705 726 8860 

Date: 09/03/97 

BENTOF13 TECH 

BENTOFIX TECBNOLOGIES, i N C .  
a==--------- - - - - - - - - - ~ n = I l D = I ~ I I P L = r E  

BOL # : 4424 

Roli # 

Shipment D a t e :  09/03 197 

Lecgth Width 



Q8*'03!97 WED l7:20 FAX 705 725 8880 

LOT# ROLL1 DATE 
97090102 36903 99/01/97 

4 /  

PROOUCT~ BENTOFIX NS 

-BENTOFIX TECH 

.. FINISHED PROWCT TYPE ! BENTOFIX NS 
TENSILE ( l b )  ELONGATION (1) 

MASS( 1b/ft2) LENGTH CRMS LENGYM CROSS 
1.123, 104 223 173 105 

@I005 

BoLl 4424 

01MEUSlOK.S: 150.00 f% x 15.5 ft 
45.72 n m 4.72 m 

HOISTURL 
PERMUBILI'IV, K im/s) CONTENT ( X I  
4E-9 / 7.7 " 

2. TOP LAYER WPE i NDN-WOVEN 
LAYER Y MASS( 1 b/ft2) 
9708202050 0.051 

3. BonoM LAYER TYPE : clJVEN 
U Y E R  # W( 1 b/ft2)  
7042426 0.023 

4. 3ENlObiITE WPE : 30 MSH 

S H I M N T  # X ~ 3 I L L C N I l E  SUE& INDEX ( m l )  PDISTURE CDNTENT (%) MOISTURE ASSORPTION (X)  Wf OF BENTONITE(lb/fU) 
1 dl 90 3Qb 7.7 754 1.049 H .  



09/03 /87  WED 1 7 ; 2 1  FAX 705 725 8560 

LCTI ROLL I OAT€ 
97090202 37052 09/02/97 

J 

BENTOFII TECH 

1. FINISHED PRODUCT TVPE : BENTOFU NS 
TENSILE (lb) ELoNCATXON 

rtbss( Ib/ft2) LENGTH CROSS LENGTH CROSS 
1.107, 106 295 166 92 

SOL# 4424 

DICENSIONS: 150.03 ft x 15.5 f t  
45.72 n: x 4.72 m 

@006 

2. TOP U Y E A  TYPE : N O N W E N  
LAYER # HAS(1 b/ft2) 
9708232058-: 0.052 

W( 1 b/ftZ) 
0.023 

4. EENfWITE TYPE : 30 KSH 

SHIRlENT rl Z MMTHDRILLUdITE SWELL INW( ( m l )  KJISTURE'&JTENl (%) HDISTURE ASOWTION ( X )  MSS OF BENT(NIlE(lb/ft2) 
5: 1 30 7.5 / 177 1.032J 29 / 



09.'03/97 WED 17121 FAX 705 725 8860 

PRODUCT: 0EHTOFIX NS 

-- 1 2 6 7  
BEhTOFIX TECE 

1. FI!4ISWED PRooucl WE : BENTOFIX NS 
TEIUSILE ( Ib)  ELONGATION (%) 

MASS( ib/ft2) LENGTH CROSS LENGTH CROSS 
1.106/ lOa 311 151 la 

DlF€tEIONS: 150.00 f t  x 15.5 ft 
45.72 m u 4 .72  m 

@J OOi 

MISlURE 
PEWEABILITV, 1: ( d s )  COJTENT (X)  
<Si-9 &/' 9.0, 

2. TOP LAVER TYPE i tiON-WEN 
LAYER I MSS( 1 b / f t2 )  
9709022058 0.050 

4 .  BENTfflITE TYPE : 16 HE34 

SHIPMENT 2 K)IMMDSILL@4ITE SWELL IKDM ( n l )  MDlSfURE OONTENT ( a )  f f i ISURE ABSGRPTION ( X )  )4Ass OF BENTONITE( ib/ft2) 
@lo14 90 X J  9.0 802 1.034J 



OOiO3/07 WED 17~21 FAX '105.725 8860 

PROCUCT: BENTOFIX Hs 

BENTOFIX TECE 

1 ,  Flh'ISHED PRaDucr TYPE : BEFnOfIX WS 
TENSILE (lb) RoNck7ICN ( X )  

W( Ib/ft2) L r n  Qx)ss UNGTH CROSS 
1.107 J 1 lo PO 100 100 

BOLY 4424 

DIMDIISICUS: 150.00 ft x 15.5 ft 
45.72 m x 4.72 n 

2. TOP LAYER TYPE : NWMJVEN 
LAYER R !US( lb/ft2) 
9709022058 0.050 

! 

3. B O r r M  LAVER TYPE : WOMN 
LAYER # PUS( lb/W) 
7047946 0.023 

SHIMOVT # X MONTMRILUINJTE SWELL INDO( (ml) CC)ISTURE COFnENT ( X )  WlSTURE ABXlWTION ( X )  Fuss OF BENTONITE(lb/ft2) 
314752 90 JJJ 8.5_ 822 1.030 / 



0 9 / 0 3 # 8 7  WEED 08:2U FAX 7 0 5  725 8860 B E ~ O F I I  TECH 

BENTOFIX TECHNOLOGIES, INC. 
BENTOFIX MANUFACTURING CERTIFICATION 

CUSTOMER: NATIONAL SEAL CO. SHIP DATE: 09-02-1997 

PROJECT: FLUOR DANIELS FERNALD NO.ROlLS/B.O.LNO.: 17/4407 

ORDER NUMBER: 3C88/1F PRODUCT TYPE: BENTOFIX NS 

Bentoflx Technologles. inc hmbv certifies that the BentoflX Ceosvnthetrc 
Clay Liner purchased arid shipped for the above referenced Dmject meets or 
exceeds Bentoflx Technologies, Inc.'s SDecifications for Bentoflx. 

The Bentofix product nas been continuously inspected for the preserce o* 
needles and is cemf red to be needle free 

The tests listed for the bentonite component have been performed on 
each batch of bentonlte The Bentonlte Molsture Cmtent according to method 
ASrM 04643 and the Bentonite Free Swell according to method ASTM 05890 were 
tested a t  least event 3,716 sq. r n t  (40,000 sq. ft.1. 

The tests listed for the finished geocomposite product have been 
performed on at least evew 3,716 sq. rnt. i40,OOO sq. ftl for the Bentonite Contenr 
according to method ASl~vl D5261 and for the Grab Tensile according t o  method 
ASTM DO632 The testj lljted for the finished geocomposite product have been 
oerformed on a t  least every 9,290 sq. m t  IIOO,aX, sq. f t l  for the geotextrle 
component ar,d t l e  Bentonite Hydraulic Conduclvltv according to method Ci71 
CCL-2 

The lot and roll numbers for this DrcJJect are as follows 

LOT# 97090102 

36932,36933,36934,36935,36937,36942,36943,36944,36945,36947_ 

36948,36949,36950,3695 1,36952,36953 

Quality Control Manager 



09/03 /97  WED 08:21 FAX 705 725 88.80 BENTOFIX TECH 

Cate:09/03/47 BENTOFIX T X H N O L O G I E S ,  INC. 
- ----------__------- 

BOL U : 4407 Shipment Date: 09/C2/97 

Roll # Length Kvr'ldth 



LOT# ROLL t DATE 
97C90132 36931 09/01 /97 

d 

PRGWCT; BEMCFIX NS 

BENTOFIX TECB 

1. FMSHED PROW1 WE : E N T O F I X  I6 
TENSILE ( l b )  ELONGATION (%) 

W( 1 b/f t2 ) LENGTH CROSS LENGTH CROSS 
1.123/ 104 223 173 1 os 

BoL# 4461 

DIYENSICNS: 1 5 ~ . 0 0  ft x 1S.5 f t  
45,72 a x 4.72 R 

2 ,  TCP U V E R  TYPE : N O N W E k  
LAYER # MSSClb/ft?) 
s 7 w ~ o s a  0.051 

3, WTlW O Y E R  TYPE : k M N  
LAYER I nrsS( lb/ft2) 
iW2420 0.023 

SHIPMENT R X 410KIMORJLLO(JITE SWELL INN% (m!) EIOISTURC CONTENT ( X )  HO!STURE ABSORPTION ( X )  MSS ff BCNTOUITE(lb/ft2) 
141 90 3 0 /  7.7, 7 54 1.049 Y 



@ 0 0 2  

BENTOFIX TECHNOLOGIES, INC. 
BENTOFIX MANUFACTURING CERTIFICATION 

CUSTOMER: NATIONAL SEAL CO. SHIP DATE: 0902-1997 

PROJECT: FLUOR GANIELS FERNALD NO.ROLLS/B.O.L.NO.: 1714408 

ORDER NUMBER: 3C8WIF PRODUCT TYPE: BENTOFIX NS 

Bentofix Technologies, Inc. herebv certifies that the Bentofix CeosvntheUc 
Clay Liner purchased and shlpped for the above referenced project meets or 
exceeds Bentofix Technologies, Inc.3 spectficatlons for Bentoflx. 

The BentOfiX Dmduct has been continuously inspected for the presence of 
needles and Is CeRified t o  be needle free. 

The tests listed for the bentonite component have beer! performed on 
each batch of bentonite. The BeCtOnite Moisture Content accordlng to method 
ASTM D4643 and the  Bentonite Free Swell accoraing to method ASTM D58W were 
tested at least everv 3,716 sa. m t  r40.000 sq. fti. 

The test5 listed for t h e  finlshed geocomposite product have been 
zerformed on a t  least every 3,716 sc. m t  !40,000 sq. ftl for the  Bentonite Content 
according to method ASrM 05261 and for tha Grab Tensile according to  rnetn3d 
P.STFJI 04632. The tests llsted for the finishid geocomposite product nave been 
Derformed on a t  least every ?,2SO sq. mt. 1100,000 SQ. ftl for the geotatl!e 
:ornpcnent and the eento~i te HVdf2UliC Conductivity according to meihcd C2I 
SCL-2. 

The lot and roll numben for this DroJect are as follows: 

LOT# 97082602 

ROW 36M%- 

LOT# 9 7090 1 02 

ROLL# - , V v 3 6 9 F 4 ; 3 6 8 t E i r  , W , 3 6 9  1 8,3&949,3&20,aaOtn_ 

Quality Control Manager 

. 



n9/03.'97 E D  07:40 FAX 705 725 8860 BENTOFIX TECH -- 126'5 

369 
369 
369 
369 
369 
269 

15C.00 
150.00 
1 5 0 . 0 0  
150 .30  
150.0C 
15G.00 

5 . 5  
5.5 
5 . 5  
5.5 
5.5 
5 . 5  



( lg i09 /87  WED 07:19 FAX 1 0 5  1 2 5  8860 

LOT# R O U B  OnfE 
91082602 36249 c6/26/97 

v 

PRODUCT: BENTOFIX NS 

BENTOFIX TECH 

WAL!n COHTROL CERTIFICATE 

1. FINISHE3 PROCUCT TYPE ; BENTOFIX NS 
76351LE ( I b )  E L W T I C H  (Z) 

M S S :  Ib/ft2) LENGW CROSS LENGTH CROSS 
1.111 ". ;04 214 177 1 Or, 

OIwmIONs: 15o.oc f t  x 15.5 f t  
65.?2 m x 4.72 n~ 

2. TOP LAYE? TYPE : UON-KMN 
UCR I W ( l b / f t Z )  
9708242C5.8-1 0.049 

4. BENT3FIITE TYPE : 12 RES( 

SHIRZNT fl X t%%lpt3RILLONKE WEU INDEX ( m l )  MOISTURE Q N T E N l  (%) HOOISNRE 4BS3RPilcN (%) PASS Of BENTON:TE(lb/ft2: 
45377 30 21,. 8.4 777 1.339 / 

. I  



99/03/91  WED 0 7 : 5 0  F.UL 705 725 8800 BENTOFIX TECH 

1. FINISHED PRWUCT M P E  : SENTOFIX Hs 
TENSILE (lb) ELaUGITIOk ( X )  

W W  1 b / f W  LENGTH CROSS LENGTH CWSS 
1.123, 104 223 I73 105 

@ O O S  .” 1 2 6 7  

DIMENSIONS: 150.00 ft x 15.5 ft 
45.72 m x 4.72 m 

FOISTLIRE 
PEIMEABILITV. K ( 4 5 )  W E N T  ( X )  
4JE-91 7.7“ 

2. TOP UWW TYPE : NON-WEN 
LAYER I r(Ass( 1 b/ f t2)  
9709282C58 a. 051 

3. K f l X X l  UYFR TYPE : WOVEN 
LAYER I !US( lb/ftZ) 
7342428 0.023 

4. BENTONITE lYPE : 30 NE91 

SPIWENT # I PCNTIIMfLLQ(1TE SWELL INMX (n l j  FUISTURE CDClTENT ( X )  MIISTURE ABSORPTION (2) MSS OF BENTOWITE(lb/ft2) 
141 90 J o J  7.7, 754 1.a49 r/ 



0 8 i 2 8 : 9 ?  TBt' 12:03 FA9 705 725 8880 BENTOFIX TECE 

BENTOFIX TECHNOLOGIES, INC. 
BENTOFIX MANUFACTURING CERTl FICATION 

CUSTOMER NATIONAL SEAL CC. SHIP DATE: 08-28-1997 

PROIECT: FLUOR DANIELS FERNALD WO.ROUSIB.O.L.II0.: 1614390 

ORDER NUMBER: 3G88M F PRODUCT TYPE: BENTOFIX NS 

BentOfiX Technologies. Inc. hereby certifies that the Bentoflx CeOSvnthettc 
clav m e r  purchasecl and shiprsed for tne above referened project meets or 
exceeds Bentofix Technologies, Inc.3 specifications for Bentoflx. 

The Bentofix product nas been continuouslv insoectea for the uresence of 
needles and is Cedfled to be needle free. 

The tests listed for the bentonite cornoonent have been performed an 
each batch of bentonite. The sentonite Moisture Content according to methgd 
aSTM D4643 and the sentonite Free Swell according to method ASTM D5S90 were 
tested at least every 3,716 sq. rnt. I40,OoO sq. ft:. 

The tests llsted for t h e  finished geocornposite product have been 
performed on at  least even/ 3,716 sa. m: :40,00C sa. ft.1 for the Bentonite Content 
according to method ASTM 05261 and for the Grab Tensile according to  methcd 
A g M  04632. The tests listed for the finished geocornposlte product have been 
performed on at  least even/ 9,290 ZQ. ;mt ~100,000 sq. f t j  for the geotextile 
compcnent and the Bentonite Averaulic Conductivltv according to method GRI 
GCL-2. 

The lot and roil numbers for this project are as follows: 
1 h h . l -  ?. n 

LOT# 97082aoz 

ROLL# -, 3 & e 3 , 3 + w i - 1 , w . M , -  I '  - \/ 



BENTOFIX TECH 

BENTOFIX TECHNOLOGIES, INC.  
50t==liPPSlr3S=P~Sdt=3D0111 

ate;oa/28/97 
#*GE 1 

BOL # : 4390 Shi?men-, Date: 0 8 / 2 8 / 9 ?  
Roll # Lengtk width 



BENTOFIX TECH 

LOW R a i d  OATE 
97082802 - 36429 08/27/97 

. I /  

1.  FINISHED PlmwlcT TYPE : BWTCFIX XS 
TEMILE (lb) ELONGXTICN ( X )  

*ass( l b / f t 2 )  LENGW CROSS LEN6TH CROSS 
1.108 ” 110 227 117 105 

eOL# 4390 

D1PIENSIONS: 150.00 f t  x 15.5 ft 

45.n m R 4.72 m 

MfSTURE 
PEMABILIN,  K ( a d s )  CMENT (X)  
4E-9 8.5 /, 

4. BEYTONITE TYPE : 12 MESH 



c d i ? 9 / 0 7  FRI 12:4? FAX 7 0 5  725 8860 BEATOFIX TECH 

BENTOFIX TECHNOLOGIES, INC. 
BENTOFIX MANUFACTURING CERTIFICATION 

CUSTOMER: NATIONAL SEAL CO. SHIP DATE: 08-29-1997 

PROJECT: FLUOR DANIELS FERNALD NO.ROLLS/B.O.L,NO.: 1714391 

ORDER NUMBER 3G88/1 F PRODUCT TvpE= BENTORX NS 

Bentofix Technologies, Inc. herem certlf les that the Bentof ix Geosynthetic 
CIav Llner purchased and shimed for the above referenced project meets or 
excseds Bentofix Technologies, Inc.3 specifications for Bentofix. 

The Bentofix product has been continuouslv Inspected for the presence of 
needles and is certified to be needle free. 

The teSE W e d  for the Sentonite COmDonent have been performed on 
each batch of bentonite. The Bentonite Moisture Content accordiEg to method 
 AS^ W643 and the Bentonlte Free Swell according to method ASM 05890 were 
tested a t  least every 3,716 sq. mt. 140,000 sq. ftl. 

The test3 listed for the finished geocomposite product have been 
performed on a t  least evey 3,716 sq. r n t  140,000 sq. R.1 for the Bentonite Content 
accofdlng to method ASTM DS261 and for the Grab Tensile according to method 
ASM 01632. The tesG listed fer the finished geocornposite proddct nave been 
performed on a t  least every 9,290 sq. m t  ~100,000 sa. ftl for the geotextlle 
component and t he  Bentonlte HVdnullc Condllctlvlty accordlnG TO method CRI 
CCL-2 

Tne lot and roll numbers fw fnrs DroJeCt are as follows: 
A -  I 

GCC- 10 LOW 970828 1 2 
3b-55’6 L’ 

ROLL# v , ~ = , - , S ~ , w m , = a - -  

Quality Coritrol Mhagcr 



Q a t e : 0 8 i 2 9 / 9 7  AGE 1 

BZL # : 4391 

IN:. 

-- 1267 

Shipmant 

3011 # Lengzh 

Date: 05/29/97 

Width 

@i 004 



let# R&LP DATE 
97082812 36S52 08/20/97 

L/ 

BENTOFIX TECH 

1. FINISHE3 PROWCT vK : BEKfoFU 
TENSILL (lb) RONCsTIQ ( X )  

fIAS(Ib/ftZ) LENGTH QKISS LENGW C W  
1.106 / 123 331 131 91 

005 
a 1 2 6 7  

WL# 4391 

2. TOP UYER TYPE : mN-K)vE# 
LAYER U 
9708252358 0.  on 

)"Ass( 1 b/f t2) 

3. Bcrrcn LAYER M P E  : w)vEN 
U Y E R  U ruSS(lbIft2) 
582033 0. on 

4. 8WTONIlE TYPE : 12 H E 9 4  

S H I M N T  # 2 MCNTWR!LLONITE SWELL INDEX (ml) K3ISTVRE CONTENT (%) K)ISnrRE W R F T I O N  (Z) MASS CF BfNTONITE(ldft2) 

31 51 18-1 90 30, 9.1 003 1.033 



BEXTOFII TECH 

BENTOFIX TECHNOLOGIES, INC. 
BENlOFiX MANUFAGTURING CERTIFICATION 

CUSTOMER: NATIONAL SEAL CO. SHIP DATE: 08-29-1997 

PROJECT: FLUOR DANIELS FERNALD NO.ROU/B.O.L.NO,: 1714400 

ORDER NUMBER: 3C88!1F PRODUCT TYPE: BENTORX NS 

Bentof ix Technologies, Inc. hereby certit ies that the eentof ix Geosynthetic 
C$v Llner DUrChaSed and shipped for the above refemxed project meets or 
exceeds Bentofix Technologies, Inc.'s speclflcatlons for eentofix, 

The Bentofix product has been continuousiv inspected for the presence of 
needles and is certified ta be needle free. 

The tests llsted for the Rntonite component have been performed on 
each batch of bentonite. The Bentonite Molsture Content according to method 
ASTM D4643 and the sentonlte Free Swell accordlng to method 4STM D5890 were 
tested a t  least evew 3,716 sa. mt. 140,000 SQ f t l  

The tests listed for t h e  finished geocommsite oroduct have been 
performed on a t  least every 3,716 sq, mt. MO,OOO sq. f t l  for the Bentonite contect 
accordlng t o  method ASM 05261 and f9r the Crab Tensile according to method 
ASTM 04632. The tests listed for the finished geocornposite pmduct have been 
performed on at least evwy 9,290 sa. m t  [IGO,000 sq. ft.1 for t3e geotextlle 
comoonent and t he  Bentonite Hvdraulrc Conductivitv accordlng to method GRI 
CCL-2. 

The lot and roll numben for this pr9ject are as iollows: 

Quality Control kanagar 



03*'29/87 FRI 1 2 : 5 1  FA3 705 725 8860 BENTOFIl TECH '* 1 2 6 7  

eCate:08/29/S7 AGE 1 

BOL # .  : 4400 Skipnent Daze; 09/'29/97 

R o l l  # Length Width 

Lot # :  97082812 
I I I I I I I I I P I I I I I  

365'16 I /  

36533 L/ 

36534 9 
36537 
36538 J 

36529 1/ 
36540 V' 
36542 d 
36543 J 
36544 

3 € 5 4 6  L' 

36547 

36549 " 
36550 L/ 

36567 u' 

36545 L' 

3654a 1/ 

150.00 
15a.oc 
150.00 
150.0C 
1 so.otl 
150  . o c  
15o.oc 
150.0C 
1SO.OG 
150 .OC 
1 so .0c  
15o .oc  
150.0C 
150.00 
150.00 
150.00 
150.00  

1 5 . 5  
1 5 . 5  
1 5 . 5  
1 5 . 5  
1 5 . 5  
15.5 
1 5 . 5  
1 5 . 5  
1 5 . 5  
1 5 . 5  
15 .5  
1 5 . 5  
15.5. 
1 5 . 5  
15.5 
15.5 
1 5 . 5  

@Ions 



BENDFIX TECB . 

PROOUCT: BEHTOflXNs 

I .  FIHIylED PROWCT TYPE : BENTOFIX 13s 
7ENSII.E (15) ELaKLITION (%) 

nass( lb/ft2) LENGTH LENCTH CROSS 
1.106 4 123 331 131 91 

DIHENSIUJS: l W . W  Ct Y 15.5 ft 
65.72 m Y S.72 qi 

2. TOP UYER TYPE I NON-HMH 
LAYER I nns5( 1 bift2) 
9708252058 0.051 

3. WTCM UYER TYPE : WEN 
LAYER # Fuss( Ib/ft2) a s2930 0.023 

SHIWENT # 2 m R I L L O N I T E  %EL. INDEX (ml) tQISTURE WENT ( X )  KISTURE A W R P I O h  (X)  Hass OF BENTONI'i(lb/f22) 
3151 18-1 90 to - 9. I./ 8C3 1.033 b- 



0.9,'28/07 mf 07:50 FAX 7 0 5  725 8860 BENTDFIX TECH c Ga002 

1267 

BENTOFIX TECHNOLOGIES, INC. 
BENTOFIX MANUFACTURING CERTIFICATION 

CUSTOMER: NATIONAL SEAL CO. SHIP DATE: 08-27-1 997 

PROJECT: FLUOR DANIELS FERNALD #O.ROLLS/B.O.LNO.: 17/4379 

ORDER NUMBER: 3G88/1 F PRODUCT TYPE BENTOFIX NS 

Bentofix Technologies, Inc. tiereby certifies that the Sentofix Geosynthetrc 
Clav ?her purchased and shlpwd for the above referenced project meets or 
exceeds Bentofix Technologles, Inc.3 sDeclflcatrons for Bentofix. 

The BentOflx Product has been continuouslv inspected for the presence of 
needies and is certified to be needle free. 

The tests listed for the bentonite component have been performed on 
each batch of bentonlte. The Bentonite Moisture Content according to rnethoe 
~ S n v r  D4643 and the  Bentonite Free Swell according to method ASTM 05890 were 
tested a t  least every 3,716 sq. mt. 140,000 sq. ft.1. 

The tests listed far the finished geocomposite product have been 
performed on at least every 3,716 sq. rnt I40,OOO sq. f t  I for t he  Bentonite Contect 
according to method GSTM D5261 and for the Grab Tensile according to method 
ASTM 04632. The teStS listed for the finished geocomPoslte DmduCt have been 
perfcrrned on a t  least evew 9,290 sa. mt. rio0,m sq. f t l  for the geotextile 
component and the Bentonite Hydraulic Conductivity according to method GRI 
GCL-2. 

The lot and roll numbers for this project are as follows: 

Lo71 97082602 

ROLL# 3 & 3 t l , 3 6 ~ 1 2 , % 3 1 3 , 3 6 3 t 4 , ~  

LOW 97082702 

s p m  G C L - 0 8  

Quality Contro~Managcr 



08/28 /97  TBU 07:52 FAX TO5 725 8880 BENTOFIX TECH 

@ate: 0 8 / 2 7 / 9 7  
AGE 1 

BOL # : 4379 

Roll # 

- 
. 1 2 6 7  

Shipment Date: 0 8 / 2 7 / 9 7  

Length Width 



03/28.'87 07:5? FM 705 725 8860 BENTOFIX TECE 

LOW m L  DATE 
97082602 36311 08/27/97 

/. 

1. FIWIstEp PROW l'YR I BENTOFIX NS 
WILE ( l b )  ELOWATION (%) 

wnSs(lb/fU) LENGTH CROSS LEMTH CRCSS 
1,117 /, 104 214 177 100 

BDL# 4379 

DlNNS1M: 150.00 f t  x 15.5 it 
45.72 n x 4.72 m 

SHIPMENT i# % MDHRX3RIUONITE SHELL INDEX ( m l )  KOISTURE CONTENT (X)  MOISTURE ABXRPTION ( X )  MASS OF BMmITE( 1 b / W )  

4534n 9cJ 27 d a.4 J 7?7 1.039 J 



03/28/97 mL1 07:52 FA3 705 725 8880 

LOT# ROLL0 DATE 
97482?02 36318 08/27/57 

v 

BEhTOPI X' TECH 

1. F I N I M E D  PRWLICT WPE : BEHTffIX a 
TQJSILE (Ib) ELONUTION ( X )  

MUS( 1 b/ft2 1 LENGri CROSS m CROSS 
l.'22, 1w 196 171 80 

DIFEENSXONS: 1 5 0 , O O  f t  I 15.5 ft 
45.72 m m 4.72 m 

K)ISnrRE 
PERMEABILIN, K (m/s) WENT (x) 
4€-9 J 8.0 J 

2. TCP U Y L R  WP€ : N O N 4 V L N  
U Y E R  P -( 1 b/ff2) 
97082c058-1 0.056 

3. m L A v E X  NPE: wovw 
LAVER # !WS(  1 b/ft2) 
7031996 0.023 



06/28/97 07:52 FAX 705 725 8860 BENTOFIX TECH 

BENTOFIX TECHNOLOGIES, INC. 
BENTOFIX MANUFACTURING CERTIFICATION 

CUSTOMER: NATIONAL SEAL CO. SHIP PATE: 08-26-7 997 

PROJECT: FLUOR DANIELS FERNALD NO.ROLLYB.O.L.NO.: 1714380 

ORDER NUMBER 3G88/1F PRODUCT TYPE: BENTOFIX NS 

eentof ix Technologies, Inc. herebv certrf ies that the Bentof Ix Ceosvnt3etic 
Clav Llner purchased and shipoed for the above referenced project meets or 
exceeds Bentofix Technologies, Inc.9 speclflcatlons fGr Bentofix. 

The Bentofix product has been COntinuOuSly inspected for the Dresence of 
needles and Is certff led to be needle free. 

The tests listed for the bentonite component have been performed on 
each batch of bentonite. The eentonlte Moisture Content accordlng to method 
ASTM D4643 and the Bentonite Free Swell according to method ASFM 05890 were 
tested a t  least evew 3,716 sq. mt. 140,OOO sa. ft.1. 

The tests W e d  for We finished geocomosite Droduct have been 
performed on a t  least every 3,716 sq. mt I40,OOO sa. ft.1 for the Bentonite Content 
according to method ASM D5261 and for the Crab Tenslle according to merhod 
ASTM D4632. The tests listed for the finished geocomDosite product have Deen 
Derformed on a t  least every 9,290 sq. m t  rl00,000 sq. f t l  for t h e  geotextile 
component and the Bentonlte Hvdmi i c  Conductivity accordlng to method CRI 
GCL-2. 

The lot and roll numbers for this prolect are as follows: 

LOT# 9 7082 702 

ROW -,- ,36325,-,36385,-,- - 
I m f 9 4 3 0 3 Q 7  

Quality Control hanager 



.02 /28 /97  07:54 FAX 705 723 8860 BENTOFIX TECE 1 2 6 1  @ O O O  

( t l a i t e : 0 8 / 2 7 / 9 7  AGE 1 

Shipment Dcte: 0 8 / 2 7 / 9 7  BOL # : 4383 

Roll # Length Width 

3 € 3 2 2 b  
363231 
3€324 
36325: 
363261. 
3€320 1 

3 € 3 8 5 d  
36387 L- 

36388 L 

36399 
36330 
36391 
36392 ' 
36394  
36395 

3639; '- 
36396, 

150.013 
1 SO.OG 
150.00 
150.00 
150.00 
150.00 
150.00 
150 .03  
1 5 0 . 0 3  
150 .09  
150 .33  
150.00 
750 .03  
lSO.00 
150 .oo  
1 5 0 . 0 0  
150.00 

1 5 . 5  
1 5 . 5  
15.5 
15 .5  
1 5 . 5  
! 5 . 5  
15.5 
15 .5  
1 5 . 5  
1 5 . 5  
15.5 
1 5 . 5  . 

1 5 . 5  
1 5 . 5  
15.5  
1 5 . 5  
1 5 . 5  



_- . 
2 6 / 2 8 / 9 7  07:54 FAI 705 725 9860 BENTOFIX TECH 

PROOUCT: BENTOFIX NS 

LOT# RocLd DATE 
97082732 36322 OB/27/97 

1. FINISHED PROW TYPE : BEKTOFIX Ns 
TENSILE (lb) ELONCI\TION ( X )  

MSS( 1 b/ft2) urn CRCSS LEffirn CRbSs 
1.122 / lo8 196 171 80 

oxnEwSI0NS: 1so.K f t  x 15.5 ft 
45.72 m x 4.72 c 

@ O l O  

MOISTURE 
PEF(HEA6ILLlT. k: ( a r k )  CWEW ( X )  
c5E-0 J 0.0  J 

2. TOP LAYER NPE : NoN-c(ovuI 
LAYER P tUS!j( lb / f t2)  
97C0252058-1 0.056 

3. B o r n  LAYER N P E  I CftVEN 0 LAYER U nnss( 1 Wf t2 )  
7031996 0.023 

4. BENTONITE TYPE : 12'HESH 



BENTOFIX TECHNOLOGIES, INC. 
BENTOFIX MANUFACTURING CERTIFICATION 

CUSTOMER; NATIONAL SEAL CO. 

PROJECT: FLUOR DANIELS FERNALD 

SHIP DATE: 08-25-1997 

NO.ROLLS/e.O.LNO.: 1714370 

ORDER NUMBER 3G88/1F PRODUCT TYPE: BENTOFIX NS 

Bentoflx Technologies, Inc. hereby cemfies that the Bentof ix Ceosvnthetrc 
Clay Liner Purchased and shipped for me above referenced project meets or 
exceeds Bentofix Technologies, Inc.'s swcificabons for Bentofix. 

me EentOflx product has been contlnuously inspected for the presence of 
needles and is certified to be needle free. 

The test5 llsted for the bentonlte component have been performed on 
each batch of bentonite. The Bentonite Molsture Content according to method 
ASTM 04643 and the Bentonite Free Swell accordlng to method ASTM D5890 were 
tested a t  least every 3,716 sq. mt [40,000 sq f t l .  

The tests listed for the flnished geoconposlte product have been 
performed on a t  least every 3,716 sq. rnt. 140,000 sq f t l  for the Bentonlte Content 
according to method ASrM D5261 and for the Grab Tensile accordlng to method 
Asrnn D4632. me tests listed for the finished geocornposlte DrOduCt have been 
performed on a t  least every 9,290 sq. mt 1100,000 sq. Ptl for the geotaxtile 
component and the Bentonite Hvdraulic Conductivity according to method CRI 
GCL-2. 

The lot and roll numben for this project are as follows: 

LOT# 97082302 

ROLL# 36059,36068 

LOT1 97082502 

ROLL# 36076,36077,36078,36080,3608 1,36082,36083,36084,36085,36094,36095~ 
GfL - O b  

3 6 0 9 6 3  1 OW6 1 1 0,36 1 1 4 

DATE 



- -- - _ _  
08/25/97 MON 14:51 FAX 705 725 8880 BENTOPIX TECE 

Date:08/25/97 BENTOFIX TECHNOLOGIES, INC, 

Roll # Length Width 

_- 



LOTU ROLL# DATE 
97~82302 36059 08/25/97 

J 

PROOUCT: B(KI0F:xNS 

1267 @loo5 

W U  4370 

DIIISMIONS: 150.00 ft x 15.5 ft 
45.12 m x 4-72 m 

2. TOP LAYER Npc : NDN-KWEN 
WER Y MASS( lb/f'2) 
970821 2058 0.098 

3. eOlTCN LAYER TYPE : WMN 
L A Y E R ?  rusS(1 b/ft2) 
7c45D38 0.023 



. . . _. . - 

Pmwfm BLMQFIX NS 

BENTOPIX TECH a 0 0 6  

BDL# 4370 

DIMENSIONS: 1W.W ft x 15.5 ft 
15,n m x 4.72 n 

2. TOP LAYER TYPE i W E N  
W E R  il K4ss(lb/ft2) 
970816205B-2 0.054 

3. KJnm LAVER ng : kAMN @ LAYER I ms(ldft2)  
7028920 0,023 

4. BENTONITE TYPE : 12 He9 

SHIMWi # % -RILLONIT€ SIELL INDEX (nl) IY)ImRE UXTENT ( X )  )roISTUR€ ABSORPTION (%) MASS OF BENTmITE(lb/W) 
49621 90 29 8.9 ./ 746 1.036 J 



BENTOFIX TECHNOLOGIES, INC. 
BENTOFIX MANUFACTURING CERTIFICATION 

CUSTOMER: NATIONAL SEAL CO. SHIP DATE 08-25-1 997 

PROJECT: FLUOR DANIELS FERNALD NO.ROLWB.O.LN0.: 17i4371 

ORDER NUMBER: 3(388/1 F PRODUCT TYPE: BENTOFIX NS 

Benbfix Technologles, Inc. hereby certifies that the Bentoffx CeosVnthetlc 
Clav Llner punhased and shipped for the above referenced project meets or 
exceeds Bentothc Technologies, Inc.3 speclflcatlons for Bentof Ix. 

The eentofix product has been continuously inspected for the presence of 
needles and is certified to be needle fwe. 

The tests llsted for the bentonlte component nave been performed on 
each batch of bentonite. The Bentanlte Moisture Content according to  method 
ASTM W643 and the Bentonlte Free swell according to method ASTM 05890 were 
tested at least every 3,716 sa. mt. 140,000 sq. ftl. 

The tests listed for the flnished geocornposlte DrOduct have been 
performed on at least evetv 3,716 sq. mt. [40,000 SQ. Qt.1 for the  Bentonite Content 
accardlng to methoa ASTM 05261 and for the Grab Tenslie according to method 
A m  W632. The tests llsted for the finished geocompcsite product have been 
performed on at  least evew 9,290 sa. mt tl00,OOO sq. ftl for the geotextile 
comonent and the Bentonite HVOraUllC Conductlvlw according to method GRI 
GCL-2. 

The lot and roll numben Par this praject are as follows: 

LOT# 97082302 

ROLL# 36045,36046,36O4?,36w8,36049,3605O,36060,36061,36062,36063,36064~ 
Gf-L-*? 

36065,36066,36069,36074,36073 

LOT# 97082502 

ROLL# 36075 

DATE 



0-4/'25/97 MON 10:53  FAX 705 725 8880 

Date:00/25/97 BENTCPIX 

BnmFIX TECH 

TECHNOLOGIES, INC. 

36045:' 
3 6 3 4 6 ~  
36347 
36048 y 
36049 k' 

36050 
36060 t,' 

36061 
36962 L' ~ 

36063 L' 

36064 I/ 
36065 L 
36066 L- 

36069 1 

36074 
36073 

15C.00 
150.CC 
15c .00  
150.30 
150.00 
SO. 00 
50.00 
50.00 
5 0 . 0 0  
50 .00  
50.00 
50 .00  
5 9 . 0 0  
3 4 . 5 1  
50.  O G  
50.00 

Date: 0 8 / 2 5 / 9 7  

Vidth 

7 5 . 5  
1 5 . 5  
1 5 . 5  
15 .5  
15.5  

5 . 5  
5 . 5  
5 . 5  
5 . 5  
5 . 5  
5 . 5  
5.5 
5 . 5  
5 . 5  
5.5 
5 . 5  

* Subtotal [ f r ]  I 50.00 



LOT# ROLL# DATE 
m 3 0 2  36045 08/23/97 

/ 

PWXKICT; ENTOFIX Ns 

BENTOPIX TECH 

1. FINISHED PRODUCT TYPE : BWTWIX 13s 
TENSILE {Ib) ELONGATION (%) 

nasS( 1 b / f t2 )  LENGTH C m S  LENGTH CRMS 
1,105 / 130 a7 135 1 ria 

eOU 4371 

DIWNSICWf: 150.00 tt n 15.5 f t  
45.72 m x 4,72 m 

@OlO 

2. TOP UKR TYPE : No#-wovw 
UYER # nnS3(lb/ft2) 
9708212058 0 . w  

3. BOTTW LAVER TYPE : WEN 
LAYER d nnss( 1 b / W )  
704503 O;m3 

ST.IRIM # X RCNlWRILLoNITE WELL INDEX (ml) MOISTURE CONTENT (L) WISTURE ABSORPTION (%) M4SS OF BENfONItE( lb/ft2) 
454230-1 90 26 / 9.3 J 030 1.034 



9 8 / 2 5 i % l  MON 14:54 FAX 701 725 8860 

. DOLL# OAfE 
. 97582502 36075 08/25/97 

J 

PRODUCT: BENTOFIX Hs 

BENTOFIX TECH 

1. F I N I S E D  ROCUCT W e  I BEKloFIX 6 
T W I L E  ( lb)  E W T I O N  (%) 

PAS( 1 b/f t2) urn - L M c T H Q I o s s  
1.112 J 121 234 167 90 

1 2 6 7  ~ O l l  

DIMENSIONS: 150.00 f t  x 15.5 h 
4LT2 a I. 4.72 m 

MOISNRE 
PERHEABILTrY, I; (=/a) CClsTLNT ( X )  
4E9 J 8.9 J 

2. TOP LAYER =:MN-MYV€N 
' U Y E R  d W ( l b / W )  

9700:62050-2 0.054 

SiIRIEKI # % KMWRILUIHITL S E L L  I N D M  ( m l )  WDISTURE CONTENT (L) IQISTURE ABS0RPTIU-d (L) WASS OF BEHTONITE(lb/ft2) 
458627 90 to/ 8.9 1 746 1.034 J 



BENTOFXI l'ECE 

BENTOFIX TECHNOLOGIES, INC. 
BENTOFIX MAN UFACTURINC CERTIFICATION 

CUSTOMER: NATIONAL SE.U CO. SHIP DATE: 08-22-1 997 

PROJECT: FLUOR DANIELS FERNALD NO.ROLLS/B.O.LNO.: 1714336 

ORDER NUMBER: 3 C W l F  PRODUCT TYPE: BENTOFIX NS 

Bentoflx Technologies, Inc. hereby certifies that the Bentofhc Geosynthetic 
Clav Llner purchased and shipped for the above referenced project meetS or 
exceeds Bentofix Technologles, inc.3 specifications for Bentof ix. 

The Bentofix product has been continuously insoected f o r  the presence of 
needles and is certified to be needle free. 

The tests listed for the bentonlte component have been DerfotTned on 
ezch batch of bentmlte. The Bentonite Moisture Content according to method 
ASTFA D4643 and the Bentonite Free Swell according tG method ASTM DS890 were 
tested at  least evew 3,716 sq mt. t40,066 sq. f t l .  

The tests listed for the finished geocomeosite DfOdUCt have been 
Derformed on at  leas every 3,716 sa. m t  [40,000 sq. f t l  for tne Bentonite Content 
accordlng to method ASTM 35261 and for the Grab Tensile according to method 
ASTM 04632. The tests lined for the finished geocomposlte product 3ave Wen 
cerforrned 3n a t  least e v m  9,290 sq. m t  ilOO,OOO SQ. ftl for the geotextile 
component and me Bentonite Hvclraulic Conductivity according to method G2l 
GCL-2. 

The lot and roll numbers for this project are as follows: 

LOW 97082012 

G U -  04 
LOT# 97082102 

DATE 
., 



09/25/87 ION 0 8 : t l  FAX 705 '725  8880 

AGE 1 

B3L # :-4-999 

3011 a 

BENTOFIX TECEiNOLOGIES, INC. 
U E l P I S P P P P P P l l l t = = = = = P 0 3 i l l  

Shipment Date: 08 /22 /97  

Length Width 

BENTOFIX TECE 
-- 1 2 6 7  



.O8 /25 /07  MoY 05:22 FA3 105 125  8800 

LQtY m u 4  DATE 
97082012 3 9 3 0  10/20/97 

J 

PRODUCT: BENTOFIX NS 

B E ! ! F I X  TECE -- 1267 

BCU 4326 

DIPIENStONS: 150,OO f t  x 15.5 f+ 
45.12 m x 4.72 m 

Q 0 0 5  

2. TOP LAYER NpE : N O W W E N  
UYER # MWSS(Wft2) 
970819asa 9.056 

3. Bcm W E R  NE : UOIlm 
U Y E R  # K4s(lP/ft2) e 7 0 W S  0.023 

SHIPMENT P X KMFlORILLONITE SELL INOW ( m l )  MOISTURE #CONTENT ( X )  POISTURE AWRPTIW ( X )  W S  OF BENTONITE(lb/ft2) 
314279 90 2 7 ,  9.i J 766 1.03? y 



._  . .  

- 08/25/87 ION 0 8 ~ 2 2  FAX 705 725 8860 BENTOFIX TECH 

1 .  FINISHED PROWCT M R  : BCNTffIX NS 
TENSILL (Ib) RON6kTION (%) 

HASS(lb/W) LENGTH CROSS LDs;TH CROSS 
1.123 143 245 130 109 

O I ~ I O N S :  150.00 f t  x 15.5 f t  
4S.72 m = 4.72 m 

@IOOS 

2. TOP LAYER TYPE : NON-WEN 
U Y E R  R r(Ass( 1 b i t e )  
97oa~eicw-I 0.0% 

TYPE : W E N  
i A Y E R  P W S (  1 b/ft2) 
7042429 0.023 

4. BENTCNITE TYPE : 12 MESH 

SJIIWEN?' # X m R I L L [ W J I T E  SWELL INDEX ( m l )  MOISTURE CdNTENf (X) MOISTURE AGSORPTIOH ( X )  MASS OF BEMDNITE(lb/ftZ) 
446119 90 29 w 8.7 J em 1.046 1 



.- 

08/'25/87 ION 08:22 Fa 705 725 8860 BENTOFIX TECH @ O O i  1267' 

BENTOFIX TECHNOLOGIES, INC. 
BENTOFIX MANUFACTURING CERTlFlCATlON 

\q 
CUSTOMER: NATIONAL S E A L  CO. 

PROJECT: FLUOR DANIELS FERNALD 

SHIP DATE 08-1 9-1 997 

NO.ROUS/B.O.L.NOI: c 6 3 3 7  

ORDER NUMBER: 3C88M F PRODUCT TYE: BENTOFIX NS 

Bentofix Technologies, nc. hereby certrfles that the BentOflx Ceoswthetic 
Clay Liner putchased and ShIpDed for the above referenced project meets or 
exceeds Bentafbc Technologies, Inc.3 specifications for Bentof ix. 

The Bentofix product has been contlnuouslV Inspected for the presecce of 
needles and Is certffled to be needle free. 

The tests listed for the bentonite component have been p e r f o m d  on 
each baun of bentonite. The Bentonite Muisture Content accord!ng t3 method 
~m 04643 and the Bentonite Free Swell according to method ASTM D58SO were 
tested a t  least evew 3,716 sq. m t  !40,000 sq. Qtl. 

The tests listed for t h e  finished geocompaslte product have been 
performed on a t  least even/ 3,716 sq. m t  140,000 sq. f t l  for the Bentonite ContSnt 
according to method ASTM D5261 and for the Grab Tensi!e according to method 
ASTM 1x632. The tests listed for the finished geocomposite product have been 
performed on a t  least every 9,290 sa m t  l100,OOO sq. ftl for the geotsxtile 
cornconent ar,d the Bentonite Hydraulic Conductivity according to method CRI 
CCL-2. 

\ 

The lot and rot1 numbers for this OfOiect are as follows 

LOT# 9 70820 1 2 

UOLW 33725,-,- - 

DATE 



BENTOFIX TECH 

@ate: C8/22/97 BENTOFIX T E W O L C G I E S ,  I N C .  
AGE - 1 d l = ~ = = = = = ~ p p p p o a - a - - l p p I I I I  

BOL # : 4337 Shipnent Date: 0 8 / 2 2 / 9 7  

Rol l  # Length Width 

35725" 
3 5 7 2 6 L- 
3 5 7 2 7 ~  
357281 
35729  
35734 
3573s  
35736  
35737. 
35738  
3 5 7 3 g L  
35740  
35741 
3 5 7 4 3  
35744 
35745" 
35746' 

1 5 0 . 9 0  
1 5 0 . 3 0  
150.90 
1 5 0 . 0 0  
150 .00  
1 5 3 . 0 0  
1 5 0 . 0 0  
1 5 0 . 0 0  
750.0C 
i S C ) . O C  
150.30 
150.30 
150.00 
150.00 
1 5 0 . 3 0  
? S O . O O  
150.05 

15.5 
15.5 
1 5 . 5  
15 .5  
1 5 . 5  
1 5 . 5  
15.5 
1 5 . 5  
1 5 . 5  
1 5 . 5  
15.5 
1 3 . 5  
15.5 
15.5 
1 5 . 5  
1 5 . 5  
1 5 . 5  

@009 



- 08/25/97 1yON 0 8 ~ 2 4  F.U 705 725 8800 

e -  
LOT# ROLL# MTE 
97082012 35725 W/Za/97 

J 

BEN'IUPIX TECH 

1. F i N I Y I E O  WOCUT TYPE : BnvtOFIX Hs 
TENSILE ( lb )  ELCNCATION (%) 

WSS( 1 b/ft2! L r n  CROSS mil CaaS 
1.115 rc 1 Ob 218 147 79 

eou 4337 

DIHENSIONS: 150.00 ft x 15.5 +t 
45.72 n x 4.72 m 

2. TOP LAYER TVPE : NON-IOlEN 
LAVER I MASS( 1 b/ft2) 
97081 92050 0.056 

3. mnw LAYER TYPE : WEN 
W E 9  1 nnsS( 1 b/ft2) 
7034838 0.023 

.a 

SHIRlENT # % -1LWm WELA INDB (ml) WISTURE CCNTENT (%) llOlSTURE AasCRPTlOn (2) n*ss OF 6fmITE(!b/ f t2)  
314279 90 27 J/ 9.2 rl 766 1.017 



rill002 -- 1 2 6 7  08/16/97 ShT 11:OO FAX 705  725 8880 BPITOPIX TECH 

BENTOFIX TECHNOLOGIES, INC. 
BENTOFIX MANUFACTURING CERTIFICATION 

CUSTOMER: NATIONAL SEAL CO. SHIP DATE: 08-1 5-1 997 

PROJECT: FLUOR DANIELS FERNALD NO.ROLLS/B.OJ..NO.: 1714312 

ORDER NUMBER: 3CW1F PRODUCT TYPE BENTOFlX NS 

sentofix Technologies, Inc. herebv certifies that the Bentofu Geosynthstlc 
Clay Llner purchased an6 shipped for the above referenced oroJect meets or 
exceeds Bentoflx technologies, InC.3 specificabons for Bentof ix 

The 5enfoflx pmduct ha5 been continuously inspected for the presence of 
needles and 1s certrfled to be needle free. 

The tests listed for the bentonlte component have been performed on 
each batch of bentonlte. The Bentonite Moisture Content according to method 

/ASTM 94643 and the Bentonite Free Swell aamdlng to method ASTM DSeJ90 were 
tested at least everv 3,716 sq. mt 100,OOO sq. ftl. 

The tests listed for me flnlshed geocomposite product have been 
performed on at  least even/ 3,716 sq. mt. 140,000 sq. ftl for the eentonite Colitent 
according to method A ~ I  DSZp and for the  Grab tensile according to method 
AsTM 0463% The tests llsted for the finished geocomposlte product have been 
performed on at  leas every 9,290 sa m t  IIOC,OOO sa f t ~  tor the geotextlle 
component and the sentonite Hydraulic Condunlvltv aCCOfUln9 to method CRI 
GCLQ. 

J The lot and roll numbers for this Project are as follows. 

LOT# 97062902 
ROW 29960 a*@ 

I . 1 * q G o >  paMAGe1- LOT# 97081402 OA,W+S 

ROLL# 35047,35648,35049,35050,3505 1,35053,3S0~9,3~060,3506 1,35063,35065- 
35067 

LOT# 97081 502 
ROLL# 35154,35155.351 57,351 58 

Quality Comtol Ffanitger 



08/16/87 SAT 11:41 FAXTO5 725 8860 BENTOFIX TECB 

e a t e : 0 8 / 1 6 / 9 7  BENTOFIX TECHNOLOGIES, INC. 
AGE 1 u P P P L 0 ~ ~ ~ ~ ~ ~ ~ L I I w w w I m m ~ ~ ~ ~ ~  

BOL # : 4312 Shipment Date: 0 6 / 1 5 / 9 1  

Roll # Length Width 

@ O O O  



08/16/07 S.AT 11:42 FAX 705'725 8860 BENTOFIX TECH 

U T #  ROLL# DATE 
97062902 29968 06/30/97 

J 

Bw Ki12 

@ 005 

2. TOP LAYER WPE : NoN3JovfN 
U Y € 4  # rwS( lb/ft2) 
9706242C58-1 0.050 

3. WTlW LPVLR lYPE : WOVEN 
LAYER B MS!% 1 b/ft2) 
720370 0.023 



e 

08/16/87 SAT 11:4? FAX 705 725 8860 BENTOPIX TECB 

PRDoucf: BENTOFlXNS 

1. FINISEED PROWCI TYPE : BENTOFIX Hs 
TEWILE ( lb )  ELONGAT!ON (%) 

WSS( 1 b / f t Z )  L r n  acss LEm ~ o s s  
1,118 / 112 236 189 76 

&* 1 2 6 7  

DIlsEdIoNsi 150.00 f t  x 15.5 ft 
45.72 m I 4 . X  m 

P o o e  

2. TOP LAYER TYPE : M I N ~ E N  
LAVE9 t HAss(1 b/ft2) 
9708122056-1 0.053 

--_-------_------------------------------------------------------------------------------------------------"----------- 
4. a w o m c  TYPE : 12 MESH 

fnl=NT # X @tWPURILLoNITE SULU INDEX (ml) MIISTURE C[Z~TENT ( X )  CC)ISTURE ABSORPTIW ( X )  Ilcnss OF hENlrrtrTE(lb/ft2) 
453686 90 31 J 9.1 J 668 1.043 J 



08/16/Q? SAT 1 1 : 4 2  F M  705 725 8860 BENTOF13 TECH 
. .. . ! . .. : .. .<.,? .._. L . .  . . . . . . .  - . .  . .  . 

. .  - .  

BoLd Os12 

DIPYNS1013s: :!iO.OO ft x 15.5 it 
45.72 m x 4.72 m 

2. TOP U Y E R  TYPE : mi-WEN 
LAYER 1 rmSS(lb/ft2) 
97081 KO56 0. ox1 

3. BOTTOtl LAYER TVPE : W E N  
LAYER I W( lb/ft2) 
5 d W O  0.023 

4. SENTWITE TYPE : 12 MESH 

9IPMEN-f # X HOKMORIUONITE M U  INDEX ( m l )  nOISNRE CDNlEbiI ( X )  rOISNRE AWJRPTION ( f )  W S  Of RENT01;7E(Ib/ftZ) 
449525-1 95 29 J 9.2 r/ e75 1.035 I/ 



@I008 
,,-* 1 2 6 7 08/16/97 SAT U:42 FAX 7 0 5  725 8860 B E . . F I S  TECH 

BENTOFIX TECHNOLOGIES, INC. 
BENTOFIX MANUFACTURING CERTIFICATION 

CUSTOMER: NATIONAL SEAL CO. SHIP DATE: 08-1 5-1 997 

PROJECT: FLUOR DANIELS FERNALD NO.ROLWB.O.INO.: 17/4313 

ORDER NUMBER: 3 G W l  F PRODUCT TYPL: BENTOFM NS 

Bcntoflx Technologies, Inc. hereby certifies that the Bentof Ix Ge0Wn:hetlC 
Clay Liner purchased and shipped for the above referenced PrOJect meets or 
exceeds Bentofix Technologies, Inc.'s ~~ecifications for Bentoflx 

The Bentofix product has been continuously inspected for ttle presence of 
needles and is certifled to be needle free. 

The tesb listed for the bentonite component have been performed on 
each batch of bentonite. me Befitonlte MOlSture Content accordlng to  method 
ASFM D4643 and tne Bentonite Free swell accord in^; to method A m  DSb90 were 
tested at least evew 3,716 sq. m t  [~O,OOO scl. ft~. 

The tests listed for the finished geocomposlte oroduct have been 
performed 3n a t  feast even 3,716 sq. mt. 100,000 sq. f t l  for the Bentonite Content 
according to method ASTM D5261 and for the Gnb Tensile aCCOtding td method 
ASTM M632 The tests listed for the Pin'shed geocomposite product have been 
performed on a t  least every 9,290 sa. mt. l100,OOO so. f t l  for m e  geotextlle 
component and the Bentonite Hydraulic Conductivitv according to method CRI 
GCL-2. 

The lot and roll numbers for t h l s  project are as follows 

LOW 97081 4 0 ~ v r M 4 ~ D  
ROLL# 35029,35030,35O3 1,35032,35033,35034,35035,35037,35038,35043,35044 - 

35~46,35056,35057,35058 
GCL-01 

LOT# 9708 1 SO2 
ROW 35 1 5935 160 + 

GCL-02 

Quarry bmrol Mdnager 



08/18/07 .SAT 11;44  FM‘705 723 8880 BENTOPIX TECH 

BOL # : 4313 ’ Shipment Date: 08 /15 /97  

Roll # 

35029’ 
3 5 0 3 d  
350311 
35032‘ 
350331 
35034’ 
35035’ 
35037 /  
35038’ 
35043’ 

Length Width 

150.00 
150 .00  
150.06  
150.00 
150.00 
150 
150 
150 
150 
1 5 0  

0 0  
00 
00 
00 
00 

! 5 . 5  
15.5 
75 .5  
1 5 . 5  
1 5 . 5  
! 3 . 5  
1 5 . 5  
1 5 . 5  
1 5 . 5  
1 5 . 5  

.-  

BO10 

3SC46’ 
350565 
35057, 
35058  

150.00  
1 5 0  .oo  
150 - 0 0  
1 so . @ 3  

1 5 . 5  
15.5 
1 5 - 5  
1 5 . 5  

* Subtctal [ftl 2 2 5 0 . 0 0  

.- 
3 5 1 5 9  ’ 
35160 ’ 1SO.OG 

1 5 0  .OO 
1 5 . 5  
1 5 . 5  



08/16/07 SAT 1 1 : 4 1  FA3 705 ' 725  8880 -BENTOPIX TECH 

. .  
. .. . .. . . .  

Pr;OWCTr BENTOFU NS 

spti. 

1. FINISiED PRODUCT TYFE i OWFIX B 
TENSILE (lb) EU)NGATION (%) 

wasS( 1 b / M )  LWTH LENGTH CROSS 
1.118 j I12 2 s  ies 78 

Poll - 126'9 

DIWJSIOUS: 153.00 ft x 15.5 ft 
45.72 rn x 4.72 m 

ffiISTURE 
PERXABILIlY, K ( a d s )  CONTENT ( X )  
4E9 / 9.1 J 

2. To9 LAYER l7PE : UON-WXIUI 
W E R  I PAS( 1 b/ft2) 
9708122058-1 0.953 

'4. BENTONITE lWE : 12 MESH 



. (19i16/97 SAT 1l:QI F f i  706 725 8800 BENTOPIX TECH 

tor# ROU i MTE 
97681502 15159 08/15/97 

J 

PROW: BENTOFIX 6 

1. FINISHED PROWCT TYPE : WIUfIX 6 
/ TENSILE (lb) ELONGATION (%) 

MASS( l b / f t 2 )  LEffinl CROSS LENGTH CRQSS 

1.107 110 220 loo l o o  

m o l 2  -- 12-6 '% 

QU 4313 

2. TOP LAYER TYPE : MM-CQVEN 
urn # ws( lb/ft2) 
97081 32058 0.050 

3. 60- W E R  lY# x WEN 
nnsS( 1 b/ft2) 

501 400 0.CP 

4. 0ENTOnITE TYPE : 12 HE% 

SHIFVENT I X rOllTI.KIRIUONITE SWELL INDEX (ral) HOISTURE CONTENT (%) nO1STURE A O S O R F T I ~  (2) OF BENlONITE(lb/ft2) 
449525-1 90 29 4 9.2 L/ e75 1.035 4 



CUSTOMER: NATIONAL SEAL CC. SHIP DATE: 1 1-1 2-1 997 

PROJECT: FLUOR DANIEL FERNALD NO.ROLLS/E-OLNO.: 1614757 

ORDER NUMBER: 3G88/1F PRODUCT TYPE BENTOFIX NS 

Bentofix Tec?~nologler, Inc. hereby certlfles that the Bentof Ix Ceowntnetic 
clay Liner purchased and shlDDed for the above referenced project meets all 
DroJect Speclf lcations and generally meet5 Bentofix Technologles, lnc.4 
specifications for Bentofix. 

The Bentafix product has been continuously inspected for the presence of 
needles and is certified to be needle free. 

Tne tests listed for tne bentonite comoonent have been Performed on 
each batch of bentonite, The Bentonite Moisture Content according to method 
ASTM 04643 and t he  Bentonite Free Swell according to method ASTM D5890 were 
tested a t  least even/ 3,716 sa. mt. I40,OOO SQ. ftl. 

The tests listed for the finished geocomposite product have been 
performed on a t  least ever/ 3,716 s a  m t  [4O,OOO sa. ft.1 for the 6entonIte Content 
according to method ASTM 05251 and for the Grab Tensile according to method 
ASTM D4632. The tests listed for the finished geocornposite DrOduCt have been 
oerformed 3n a t  least evew 9,290 SQ. m t  1100,OOO sq. ft.1 for the geotextile 
comgonent and the 6entonite HvdraUllC Conductlvlty acmrdlng to method GRI 
CCL-2. 

The lot and roll numbers for this project are as follows: 

LOT# 97101002 

ROLL# 40652,40659,40666,40674,40696,40701,40722,$0723,40727,4728,40730~ 
40731,40732,40733,40734,40735 

.Quam bmrol Mower 



R ~ l l  # Length wid th  



DI)tENSIONS: 1SC.W f t  x 15.5 ft 

45.72 n x 4.72 m 

1. FINIStifD PR3DDUsT TYPE : BMTdFIX NS 
TENSILE (le) ELONGATION (%) HOiSTURE 

PUS( 1b/ft2 1 LENGW cam urn caoss PERMEABI1ITY, K ( d r )  CONTENT (:) 
1.166 1 117 207 176 32 *5€-9 J' 9 . 0  J 

2. TCP LAYER TYPE : NON*EN 
_A'IEC I 
3709292058 3.049 

M( 1 b/f t2 ) 

3. WTlW LAYER TYPE : WEN * LAYER 8 WSS( Ib/ft2) 

I 

7032361 0.023 

WIMENT k 2 MXTP!ORILLONITE SWELL INDEX (nl)  KIISTURE to(r-N ( X )  rDISTURE ABSORPTICN (X )  W S  OF eEWoNITE(lb/it2) 
4 w 4 3 - 1  90 29 ' 0-6 807 1.094' 



-.----.----- /6&< -0- 

BENTOFIX TECHNOLOGIES, INC. 
BENTOFIX MANUFACTURING CERTIFICATION 

CUSTOMER: NATIONAL SEAL CO. SHIP DATE 11 -1 7 4  997 

PROJECT: FLUOR DANIELS FERNALO NO.ROLLS/B.O.LNOI: 16/4771 

ORDER NUMBEP. 3 C W l  F PRODUCT TYPE: BENTOFIX NS 

Bentofix Technologies, Inc. hereby certlf les that the Bentof ix Geosynthetlc 
Clay Llner purchased and shipped for the above referenced oroject meets all 
project specificatlons and generally mees Bentofix Technologies, InC.3 
jpecifiations for Bentofix. 

The Eentoflx product has been continuously Inspected for the presence of 
needles and is Certified to be needle free. 

The tests listed for the bentonite component have been performed on 
each batch of bentonlte. The Bentonite Moisture Content accordlng to method 
ASTM D4643 and the Eentonite Free Swell according to method ASTM 05890 were 
tested a t  least evew 3,716 sq. mt. [N,OOO sa. RI. 

The tests llsted for the finished geocomposite product have been 
Derformed on a t  least every 3,716 sq. mt r40,000 sq. ft.1 for m e  Bentonite Ccntent 
according to method A S ~ M  05261 and fcr the Grab Tensile according to metnod 
ASrM 04632. The tests listed for the finlshed geocomposit? product have been 
performed on a t  least evel? 9,290 sq. mt. !IOO,COG sa. ft.1 for the geotextile 
tomponent and the Bentonite Hvdtaullc Conductivitv accordicg t G  method GRI 
CCL-2. 

The lot and toll numben for this prolea are as follows: 

LOT# 97101002 

ROLL# 40665,40667,40669,40670,40693,40700,40702,40703,40704,40706,40726~ 

40729,40736,40737,40738,40739 

Quahy Control 'Manager 



11!18.;97 fz'E 1 J : l B  FAX 705 725 9860 

e Date: 1 1 / 1 3/57  
PAGE 7 

EOL st : 4771 



BESTOFIS TECH 

L@T# a c u  1 DATE 
571C1002 50665 10/10/97 

CAOOUCT: BtNTOFIX NS 

1. F I N I M D  P40CUCT T Y P E  : BENTOFIX lus 
XNSILE :It) ELONGATION (X: 

~WzPs5( l t / f t2)  LENGTH CROE LENGTH CRUS3 
1.156/ 117 207 -176 82 

BOLl 4771 

OIlrENSIONS: 150.00 ft I l S . 5  f t  
45.72 m x 4.72 m 

5. ?SP LAYER NE : m-mH 
LAYER # cIIASS( 1 biftt) 
97032521358 0.049 



BENTOFIX TECHNOLOGIES, INC. 
BENT0 FIX MAN U F ACTU RING CERTi F 1 CAT10 N 

CUSTOMER: NATIONAL SEAL CO. SHIP PATE: 11-1%1%7 

NO.ROLLS/B.O.LNO.: 17;4776 PROJECT: FLUOR DANIEL FERNALD 

OROER NUMBER: 3688/1F PRODUCT TYPE: BENTOFIX NS 

Bentofix Technologies, Inc. herebv certifies that the Bentoflx Ceosynt3etic 
Clay Liner purchased and shlmed for the above referenced Droject mee% all 
project speciflcations and generally meets BentGf ix Technologies, Inc.'s 
SDecifications for Sentofix. 

The BentOfIx product has been continuouslv inspected for the Dresence of 
needles and 1s certified to be needle free. 

Toe tests listed for the bentonite component have been oerformed on 
eactl batch of bentonite. The eentonite Moisture Content: accarding to methoc: 
ASTM D4643 and the Bentonite Free Swe!l according to method ASTM I25890 were 
tested a t  least everv 3,716 sa. mt. 140,000 sq. ft.1. 

The tests listed for the  ilnished geocomwslte Eroduct have beer; 
DerfrJrmed on a t  least every 3,716 sq. mt. 140,COO sq. f: .~ for t h e  Bentonite content 
acccrdlng 'co method ASTM 052K and for the Crab Temile according to method 
ASTM 04632 The tests Ilsted for the fkished geocomposlte product have beet7 
performed on a t  least ever4 9,2% sa. mt. ~100,OOO sq. ftl for the geotextlle 
component and tne Eentonire Hydraulic Conductivitd acccrding to method CRI 
CCL-2. 

The Ict and roll numben for this project are a5 follows: 

LOT# 97101002 

ROLL# 4065 1,40660, #662,40664,4O668,406 71,406 72,40675,4O676,4O678,40679- 

4O707,40708,4O7 1 1,4071 2,40724,40725 

Quality Conuol hanagcr 



; 1 7  1’20/97 



BE.YTUFII TEcEi 1 2 6 7  @ 0 0 5  

a776 



-. li.,’20:’87 TRlr 1O:OO F.LI 7 0 5  725 8860 BE.mFIL E C B  

CUSTOMER NP.TIONAL SEAL CC. SHIP DATE 11-141W 

PROJECT: FLUOR DANIEL FERNALD NO.ROLLS/B.OS.NO.: 17!4777 

ORDER NUMER: 3H90M F PRODUCT TYPE: BENTOFIX NS 

Bentofix Technologies, tnc. herebv certlf ies that the Bentofix Geosynthetic 
Clav Llner purchased and shipped for t h e  above referenced Project mee3 all 
project specifications and generallv meets Bentofix Technologies, 1nc.r 
s~ecifications for aentoflx. 

The Bentoflx product has been continuouslv inspected for the presence of 
needles and is certified to be needle free. 

The tests listed for me bentonite component have been peHOr7nntd on 
each batch of Sentcnite. The 9entonite MoistSe Contenr: according to methoc! 
ASM 04643 and the Bentonite Free Well according to method ASTrJt 05890 were 
tested at  least even/ 3,716 sa. mt. 140,000 sq. ft.1. 

The tests listed for the finisnec! geocom~oslte prodmt have been 
DWfOfmed on at least evew 3,716 sq. mt. [40,000 sq. ft.1 for the  Bentonite Content 
accordlng to methoa GSTM 05264 anc: far the Grab Tensile according to method 
ASTM 174632. The tests listed for the finished geocomposite product have been 
performed on a t  lean everv 9,290 sq. mt. [100,000 sc. ft.1 for tke geotextile 
component and the BentoniTe ;ivdrau!lc Conductlvitv according to  mSth03 CRI 
GCL-2. 

The lot and roll numbers fcr this Rroject are as follows: 

G C L - 2 5  + 
LOT# 971 C2502 

ROLM 41651,41667,41676,4~683,41686,41687,41689,41691,41693,41694,41695- 

416?6,41697,41698,41699,41700,41701 

,,/!!A997 
- DATE . 

Quality b m t o l  Manager 



;cc f :  37!0’302 
=p==ziLSdOl;S=== 

41 651’ 
41 657’ 
4 1  € 7 6 ;  

41 6.26 
41 687’ 
4 1  6 E 9 5  
41691,  
4 1  693 

41 695 ’ 
41 696’ 
41 697/ 

41 683, 

41 594‘ 

a‘  598 ’ 
4: 599 ’ 
41 7 0 0  7 
4 . 7 C 1  

15!2.’33 
i 50.00 
15C.03 
7 5 O - G G  
1 5 3  .oo 
1 5 0 . S G  
150.rJc 
1 5 o . o c  
150.@r, 
1 5,; . oc  
1 ’ 1  - 5 5  
1 5 3 . 0 0  
153.9C 
*.:1.:3 
152 .30  
1 5 G . Z O  
1 5 0 . 3 9  

a.. 

_ _  - - - - -  

15.5 
1 5 . 5  
15 .5  
15.5 
! 5 . 5  
1 5 . 5  
1 5 . 5  
1 5 . 5  
1 5 . 5  
-05.5 
1 5 . 5  
1 5 . 5  
1 5 . 5  
1 5 . 5  
i 5 .5  
1 5 . 5  
1 5 . 5  ----- 



;1.'?0:97 TBlr 10:0?  F . U - 7 0 5  725 9560 

LOT# RCLL # MTE 
3710?M2 41651 lO/S3/97 

PROOKY: SENTOFIX NS 

BENTOFIX TECH 1267 @I 009 

W;# 4777 

OIAENSIOEG: i5t.00 f: a :5.5 f: 
as.?? m Y 4 .72  m 

1. FINIWED JRcBucT M?E : BEYTOFIX NS 
TENSILE ( l b )  ELCNGATION (I) 

MS3( l b / f t 2 )  LENGTH CROSS LENGTH CROSS 
*6.!.,2 / 99 243 14: 70 

3. BOTTW LPYER TYFE : WEN 
L4YER 8 PASS( Ibift2) 
55252C El. 023 

4 .  BENTONITE TvFE : 30 MESH 



BENTOFIX TECHNOLOGIES, INC. 
BENTOFIX MANUFACTURING CERTIFICATION 

CUSTOMER: NATIONAL SEAL CO. SHIP DATE: 11 -20-1 997 

PROJECT: FLUOR DANIEL FERNALD NO.ROLLS/B.O.L.NO.: 1714778 

ORDER NUMBER:. 3H90/$ F PRODUCT TYPE: BENTOFIX NS 

BentoflX Technologies, Inc. herebv certif les that the Bentofix Ceosynthetic 
Clav Liner purchased and shipped for the above referenced Droject meets all 
Droject specifications and generally meets sentof ix Technologies, rnc.'s 
specifications for Bentofix. 

The Eentoflx product has been contlnuouslv inspected for  the presence a i  
needles and Is certified to be needle free 

The tests llsted for the bentonite component have been performed on 
each Gatch of bentonite. The BentOmte Moisture Content according to method 
ASTM D4643 and the Bentomte Free Swell accordlng to  method ASTM 05890 were 
tested at least evew 3,716 sq. mt. [40,000 $9. ft1. 

The tests listed for the finished geocomoosite DrOdUct have been 
performed on at least every 3,716 sq. mt. C40,OOO sq. ftl for the Bentonite Content 
accordlng to method A5rM 05261 and for the Crab Tensile accordlng to method 
ASTM 04632. The tests listed for the finrshed geocomoosite product have been 
De~ormed on a t  least every 9,290 sq. mt. 1100,000 sq. ft.1 for the geotextlle 
comoonent and the Eentonite Hydraulic Conductivitv acccrding t o  method GRI 

* 
GCL-2. 

The lot and roll numbers for this project are as follows: 

LOT# 97 102302 

- ROLL# 47 652,41664,4 1669,4 1670,4 1671,41673,41674,4 167S,41677,41678,41679 

41 680,41682,41684,41688,41690,41692 

1 K I N N M  



1.1\21/87 FRI 12:47 FAX 7 0 5  ‘725 8860 BCYTOFIX TECH 

Date; 1 1  /27 / 9 7  

e PAGE ’ BZL # : 4 7 ? 9  

EENTOFIX TSCEN3LOGXS, IS:. 

R o l l  iy Leilgtk. Wrdth 



lli?l/B? F R I  1 2 : J ?  FAX 705 725 8880 

LOT# MXL f 3ATi  
9XC230? 41 652 1 O;23/97 

P R O W :  EENTWIX NS 

BENTOFIX T E a  @I005 -- 1267 

1 .  FINISHED PRODUCT TYJE : BENTOFiX NS 
TENSILE (Is) :LmTxw (I) 

MSS( 1 b/ft2;  LE.r(GTH 2 W S S  LENGTh C R O S  
**.112 A 99 ?43 131 7a 

80L# 1776 

UirY?dSIoNS: 1SO.OC ft a 15.5 ft 

45.7; UI x 4 .72 n 

2.  T3D LAYER TYPE : W-WOVEA 
LAYER 4 rmss( lb/f t2: 
971021Z058-1 0.C51 

3. WTTOn I A Y f R  TYPE : WOVEN 

LAYE2 il BAS( l iJ / f tZ)  
592520 0 . a 3  



BENTOFIX TECHNOLOGIES, INC. 
BENTOFIX MANUFACTURiNG CERTIFICATION 

CUSTOMER: NATIONAL SEAL CO. SHIP DATE: 11-20-1997 

PROJECT: FLUOR DANIEL FERNALD NO.ROLLS/B.O.L.NO.: 1714779 

ORDER NUUUBER: 3HSOM F PRODUCT TYPI: BENTOFIX NS 

Bentof ix Technologles, Inc. herebv certifies that the Bentofix Ceosvnthetlc 
Clav Liner purchased and shipped for the above referenced project meets all 
project specifications and generally meets Bentoflx Technologies, Inc.3 
speciflcatlons for Bentofix. 

TtX Bentoflx Droduct has been COntinuo~jlV inspected for the presence of 
needles and is certified to be needle free. 

The tests listed for the  bentonite corrpcnent have been perfcrred cn 
each batcr; of bentmite. The Bentonite Moisture Content according to method 
ASP4 04643 and the Gentonite Free SINeil atCOrdl3g to method ASTM 05890 were 
tested a t  least even/ 3,716 sa. rnt. 140,000 sa. ft.:. 

The tests Mea for the finished geocompcsite proauct h a w  been 
performed on a t  least evew 3,716 sq. mt. r40,000 sq. ftl for the Bentonite Content 
according to method ASFM 05251 and for the Cnb Tensile according to method 
ASTM 04632. The tesG listed for the finished geocomposlte Droduct have been 
performed on a t  least, every 9,290 sq. mt. !lOO,OOC so. ft.i for t h e  geotwtile 
component and the Bentoaito HVdrauliC Conductivitv accordlng to method CRI 
GCL-2. 

The lot and roll numben for this project are as follows: 

LOT# 97 102302 

ROLL# 41626,41627,41628,41629,41631,41633,41640,41643,41646,41647,41648~ 

41649,41661,41663,41665,41666,41668 

-&$&- 



11!?1;9? FRI 1 2 : 1 9  F.U 705 725 3 8 6 0  BEhTOFII TECH - P 2 6 7  @ O O S  

WAGE BC; # : 4 7 7 9  

R c l l l  I! 

4 1  6 2 6  ’ 
4 1  5 2 7  
4 1  628 ’ 
41 629 // 
41631 . 
41633 ’  
41 643 ’ 
41643 
4 1 6 4 6  
41  6 4 7  
4 1 6 4 8  ’ 
4 i  €49 
4 1  651 ’ 
41E53 J 

41665’ 
31 E 6 6  ’ 
m 6 a J  

- 5 2 . c :  
5.3. C O  

1 1 5 . 4 7  
15*3 .@O 
159 .CO 
150.CO 
1513.CO 
150.CO 
1 5 o . c o  
141 .rJ8 
1 5 C .  0 0  
1 5 3 .  G O  
i 50.05  
1 5 C . C O  
150.3c* 
15C).GC 
-I 5 0 .  O C  

Xicth 

1 5 . 5  
15.5 
15.5 
15.5 
15.5 
15.5 
15.5 
15.5 
1 5 . 5  
7 5 . 5  
7 3 . 5  
7 5 . 5  
1 5 . 3  
15.5 
1 5 . 5  
1 5 . 5  
1 5 . 5  



!.li21.'87 FRI 12:JO F M  705  725 8980 

LCT# ROLL # DATE 
97102302 C1626 \ o;i3/97 

PROOUCT: 5ENT9FIX NS 

1. FINISHED P 9 W T  TYPE : BENTOFIX NS 
TENSILE ! I b j  E L 2 X A T I O N  (Z) 

?!As$( I b / ? t Z )  LENGTrl CROSS LENCTH CRCSS 
1.112 A 39 243 14' s 0 

c 

126'9 ~ o o o  

CIrENS1Oh.S: 192.03 ft x 1S.5 1: 
45.72 m x 4.72 m 

2. TSP LAYER TYPE : N3N-I.IOVEN 
LAYE? I, kAsS(?¶/it2) 
97!32iZOSE-l 0.051 

3. YOTTCI.: 'J/ER TYPE : LlOVEN 

L A Y 3  rY ' .XKSS( 1 b I f  t 2  
59252C C.023 

a. SENTCVITE -YPE : 30 



il,.?11.'97 FRI 1 5 : 5 0  F.U 7 0 5  i 2 5  8860 BENTOF11 TECH 
L - _  . 

BENTOFIX TECHNOLOGIES, INC. 
BENTOFIX MANUFACTURJNC CERTIFICATION 

CUSTOMER: NATIONAL SEAL CO. SHIP DATE: 11-28-lCS7 

PROJECT: FLUOR DANIEL FERNALD 

ORDER NUMRER: 3C88AF 

NO.ROLLS/B.O.l.MQ.: 17i9786 

PRODUC7 TYPE: BENTOFIX NS 

Bentofix TeChno1og1eS, Inc. hereby cerbf ler that the Bentofix Ceosvnthetic 
ClaV Liner Durchased and shipped fo r  the aLove referenced oroject meets all 
oroject specifications and generally meets Bentofix Technoiogies, Inc.3 
soecifkatlons for Bentof ix. 

The Bentofix Croduct has been continuouslv inspectecf for t h e  prtsence of 
Feedles and is Certified to be needle free. 

The tests listed for the bentonite component have Deen performed on 
each batch of bentonite. ?he Bentonlte Moisture Contert according to metnod 
PSM DO643 and tne Bentonite Free Swell accardlng to methgd A s 7 1  D5890 were 
tested a t  least ever4 3,716 sa. m t  14C.OCO sc. ftl. 

Tne tests listed fcr the finished geocornposite product have been 
2e:Formed on at  least every 3.716 s a  mt. 140,000 sq. ft.1 for the Bentonite Content 
according to  method ASTM 05261 and for t h e  Crab Tensile acccrding to method 
ASTM 04632. The tests listed for the  flnished geocomposite procxm nave been 
performed on a t  leas: every 9.2G0 sa. rnt. i100,OOO sa ft.1 for the geotextlle 
csmponent and the Bentonite Hvdraulic COndUCt!Vln/  2ccOrding to method GRI 
CCI-2. 

The lot and roll numbers for thls DfOjeCt are as follows: 

LOT# 97101002 
cy-2s 

ROLL# 406 57,4066 1,40663,406 77,40682,4068 3,4068 4,4068 9,40697,40$99,40 7 1 0- 
GtL. 29 

4071 3,4071 4,4071 8,4071 9,40720,40721 

' DATE 
Quality Gnrrol Manager 



?AGE 1 

4 2 5 5 7  
40661 
40663 
4067? 
40682 
4 0 6 8 3  
40694 
40689 
4 3 6 3 7  
4 0 6 3 9  
4 3 7 1  0 
4 0 7 1  3 
4071 4 

4071  9 
4 0 7 2 0  
4 3 7 2 !  

4 o ; i a  

15G. !>G 
i 5 0 . 3 3  
1 5 0 . 0 0  
1 5 0 . 0 3  
150.C3 
15c .c :  
15c .r,J 
1 5 c . 0 3  
iSC.03 
15: . c \ 3  
1 5 c .  0 3  
1 s c . c c  
1 5 c . 0 0  
150 .00  
?44.36 
1 5 0 . 0 0  
1 5 0 . c 3  

- -  - q  
I - . "  

1 5 . 5  
15.5  
15 .5  
1 5 . 5  
i 5 . 5  
1 5 . 5  
15 .5  
15.5 
15 .5  
1 5 . 5  
I S . ,  
1 5 . 5  
15.:  
1 5 . 5  
1 5 . 5  
1 5 . 5  



11.:?8/97 FRI 13:5l F.4I 705 725 9880 

LOTI RLL # DATE 
971C?CX 40657 ??,iDj)!?l 

PRODLCT: BENTOFIX NS 

BE3TOFIX TECH 

WL!?Y C)ttTRGL CERTIFICATE 

1. FINISkE3 PRODUCT TYPE ; BENTOFIX NS 
TENSILE (1k) UoKdTION (2) 

MASS( ?C/ft2) LENGTH CROSS LENGYH CROSS 
1.166 ' -17 2C7 176 82 

DIMNSIONS: 15O.CiY f t  a 15.5 f t  
45.72 n x 4.72 m 

2 .  -GP LAYEZ n?€ : Fx)N-WVEN 

CPYER # P A S ( l b / f t 2 )  
9iO32920SB 3.049 

Z. BCTTCM 'AYE2 TYPE : WVEN 
;AYE;( I P/ lSS( lb / f t2 )  
7032361 0.023 

* 
4 .  BENTONITE TYPE : 12 RESF 



BENTOFIX MANUFACTURING CERTlFICATiON 

CUSTOHER: WATIONAL SEAL CC. 

PROJECT: FLUOR DANIEL ERNALD 

ORDER NUMBER: 3H90/1 F 

SHIP DATE: 1293-1 997 

N 0. RO L I S /  8. C . L. N 0.: 1 814 7' 9 5 

PRODUCT TYPE: BENTOFIX NS 

Bentof ix Tecnnologies, Inc. 9erebv certifies that the Bentofix CeOSynthet-iC 
clav m e r  Durcnased and shipped for tne above referenced project meets all 
orojex rpeciiicat!ons and gecerallv meets Bentof ix Tec$nologies, Inc.'s 

needles and !s certified to be needle free. 
T ! x  tes6 listed for the bentonite component nave been p e r i o n e d  9n 

each batch of bertonite The Bentonite Voisture Content aCCOrdlnS P method 
ASTM CQ6U3 and t h e  Genmnite Free Well according t: method ASTW 05890 wefe 
tesieo at  least every 3,776 sc mt. 143,000 $9. ft.1. 

The tests llsted for the finlshed ge0cornDos:te oroduct Mve been 
zerformed on at  least evew 3,716 sq. mt :uO.OCO sa. ft.: for the Bentonite Cmtent 
according io method S T M  D5261 avd for the CraC Tensile atcordlng to mezhod 
4STM 04632. The tests listed for rhe finished geocomposite product nave been 
performed on a t  lean evew 9,290 54. mt. ['tOO,CCO sa. f r l  for the geOteXtll2 
component and the 3ent3nite Hydraulk CofiductivltY a c m r d i n g  tc merhod SRI 
CCL-2. 

The !ot and roll numben fcr this Droject are as f0llOVdS: 

LOT# 97! 02302 

ROLL# 41621,41622,41623,41624,41625,41630,41650.41653,41658,4165R 

LOT# 97102402 

ROLL# 41 705,41708,4171 2.41 71 7,W 71 8.41 719,41725,47726 
.< . ~ 

Quality Control kanapr  



B E h i F I I  TECH 

. -  - 
1,:. t: 
115.5 
1!5.5 
1:s. 5 
i; 5 . 3 
1 5 . 5  
7 5 . 5  
1 5 . 5  
1 5 . 5  
1 5 . 5  - -  - - - -  - 

15c .  31; 
1 5 0 . 0 2  
: c o . o 3  

i 



DATE 
'.Cj??:9: 

0~!4E&IONS: 15G.30 f: x 1 5 . 5  f: 

45.72 m n 4.72 a 

592520 0.023 

4 .  BEhT3NITE TYPE : XI K S H  



PWC: BENTOFIX NS DIMENSIONS: 131.23 it x 15.5 ft 

Q0.CQ n x 4.72 m 

4. BENTONITE TYPE : 3 rEsH 



12/04/97 TIfi; 18:21 FAX 705 725 8880 

BENTOFIX TECHNOLOGIES, INC. 
BENTOFIX MANUFACTURING CERTIFICATION 

CUSTOMER: NATIONAL SEAL CO. SHIP DATE 1244-3997 

PROJECT: FLUOR DANIEL FERNALD NO.ROLIS/B.O.L.NO.: 17/4753 

ORDER NUMBER: 3H90/1 F PRODUCT TYPE BEhiTOFlX NS 

Bentofix Technologles, tnc. here& certifies that the Bentofix Geosvnthetic 
Clay Liner purcbsed and shipped for the above referencet! project meets all 
project SDeCifications 2nd generally meet5 Bentoffx Technologies, Inc.3 
specifications for Bentofix. 

The Bentofix product has been ContinuousIV inspected for the presence of 
needles 3r.d is certified to be needle free. 

The tests listed for the bentonlte component have been performed on 
each batch of bentonite. The Bentonite MOiStUrE Content according to  rn!%t?o3 
ASTM I34643 and the Bentonite Free Swell according to method ASTM 0589C were 
tested a t  least evew 3,716 SQ. mt. W?O,OOO sq. ft.!. 

The tests listed for the  finished geocomooslte Crodxt have been 
performed on a t  least everv 3,716 sa. m t  ~OO,M30 sq. ft.1 for the Bentonite Ccment 
accordlng to  method ASTM 05261 and for the Grab Tensile according to mnzthoC 
ASTM 04632. The tests listed for tne fini5he.d geocgmposlte product have been 
performed on at  least even/ 9,290 sq. mt. [IG0,000 sq. ft.1 for the geotextile 
component and the Bentonite Hydraulic Conductlvitv according to method CRI 
GCL-2. 

The lot and roil numbers for this project are as follows: 

LOT# 97102402 

ROLL# 41703,41704,41706,41707,41709,4171 1,41713,41714,41715,41721,41724~ 

41 727,41730,41731,41734,41743,41744 

-Quality Control kanager 



Date: 1 2 / 0 4 / 9 7  
?ACE 1 

BOL # : ';TI97 

Rcli # 

4 7 7 0 3  
41 7 9 4  
41 7 3 6  
41 ?97 
41 739 
41 71 1 
4171 3 
417: 4 
4 1 3  5 
41 721 
4 1  7 2 4  
41 7 2 7  
4 1 7 3 6  
4 1  7 3 1  
4'1734 
41 7 4 3  
41 7 4 4  

155 .03  
1 5 0 . 0 3  
1 5 0 . 0 3  
150.00 
1 SO. 0 3  
1 5 0 . 0 3  
1 5 0 . 0 3  
1 5 6 . 0 3  
15s . 0 3  
150 .39  
150 .03  
1 5 0 . 5 3  
1 50.0.1 
1 5 0 . 0 3  
1 5 6 . 0 3  
153 .03  
1 5 0 . 3 3  

1 5 . 5  
1 5 . 5  
1 5 . 5  
15.5 
1 5 . 5  
1 5 . 5  
1 5 . 5  
1 5 . 5  
1 5 . 5  
1 5 . 5  
15.5 
1 5 . 5  
1 5 . 5  
1 5 . 5  
1 5 . 5  
1 5 . 5  
1 5 . 5  



12.'01/97 m1 16:?3 FAX 705 725 8880 BENTOF13 TECH a 1 2 6 1  

ea# a797 

DIMENSICNS: 1W.W ft a 15.5 it 
45.72 m a 4.72 m 

@I 005 

1. FINISHED FRODUCT TYPE : BEnfOFIX NS 
TENSI-E ( l b )  ELONGA1:OY (I) ra I STUE E 

H4SS( i b / f  :2) LENGTk CROSS LENGTH CRCSS X R H E A B I L I T Y ,  K ( m / s )  CWTENT (%) 
1.118' 1 i 3  247 169 94 <Si-9 A 7 .  e 

2. TOP LAYE2 TYPE : N U N - W E Y  
,LAYER # Fuss( lb:f+2) 
371021235P L O U  

3. BOnw 3 Y E 3  MFE : WVEY 
3x2 I nnsS(lSlftt?) 
5937?0 c. 023 

4. BENTONITE P P E  ; 30 MESH 

SHiPnENl 61 X HCNlWRILLOIIITE SUELL INDEX ( * l )  r#)IS;URC QNTEN: (X:  MOISTURE A W a P T I & i  ( Z )  PASS 3F BENTONITEilb/ft2) 
464512 90 27 / 7.0 1 724 1 . 0 4 1 N  



- 1 2 6 1  

MANUFACTURER’S TESTING SUMMARY 

GCL INTERNAL SHEAR STRENGTH 

(Testing Reports Attached) 

QC 
Sample 

No. 

PET-0 1 

PET-02 

PET-03 

PET-04 

PET-05 

PET-06 

PET-07 

PET-08 

PET-09 

NA 

NA 

NA 

NA 

QC 
Sample 

Roll 
No. 

29968 

35757 

361 14 

36344 

36262 

37061 

37386 

40667 

40698 

41651 

4 1676 

4 1729 

4 1753 

QA 
Sample 

No. 

GCL-03 

GCL-04 

GCL-06 

GCL-09 

GCL-08 

GCL-15 

GCL- 17 

GCL-22 

GCL-23 

GCL-24 

GCL-25 

GCL-26 

GCL-27 

Lot No. 

97062902 

97082002 

97082502 

97082702 

97082602 

97090202 

970905 12 

97101002 

97 10 1002 

97 102302 

97 102302 

97 102402 

97 102402 

Measured Peak 
Shear Strength for 

Conformance Shear Tests 

5psi 

2.85‘ 

3.8 1 

3.06* 

3.55 

2.93 

6.99 

15.60 

3.56 

4.44 

8.06 

9.17 

6.94 

7.36 

@si) 

2Opsi 

5.14’ 

9.27 

7.40’ 

9.12 

4.97 

7.94 

16.40 

13.15 

13.90 

11.94 

10.69 

9.86 

12.92 

- 

45psi 

5.45’ 

17.181 
18.05 
15.76 

17.47 

14.46 

9.20 

18.85 

17.76 

2 1.42 

22.01 

19.51 

15.00 

20.14 

~~~ 

’ Testing report for PET-0 1 is not attached. 
Value based on GeoSyntec Consultants interpretation of test results. 

Measured Large- 
Displacement Shear 

Strength for Conformance 
Shear Tests (psi) 

5psi 

3.65’ 

3.25 

2.50’ 

2.53 

1.78 

1.54’ 

6.42 

2.28 

3.02 

2.08 

1.67 

1.60 

1.74 

2Opsi 

9.1 1‘ 

2.69 

4.83’ 

2.4 1 

2.49 

1.76’ 

5.24 

5.86 

3.1 1 

3.13 

2.64 

2.36 

2.78 

45psi 

18.00’ 

3.101 
3.98 
3.35 

4.17 

3.75 

2.92 

4.5 1 

3.85 

4.53 

5.97 

5.56 

4.3 1 

5.28 

- 

GQ0409-04 / QCsumm.DOC 
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SUPPLIER SUBMITT-AL 30.: 057 (Rev. 2) 

IYTERYAL SHEAR STRENGTH TEST RESULTS 
Sections 02772-1.04.B 

FLUOR DANIEL FERNALD SUBCONTRACT so. FSC 597 
OS-SITE DISPOSAL F.4CILITY (PHASE I) PROJECT 

Document No. PET-065 (Rev. 2) 

5ovember 10. 1997 



AGP LiUOR4TORIES, INC. 

Roll No. 361 14 
( 5  and 20 PSI) 

PETRO 
-- 



-- 1 2 6 7  

2004 E. Randol Mill, Suite 512 
Ariincjton. Texas 7601 1 

(8 17) 56 ~ ? 0 9 0  (800) AC-P-6030 
Fax: (817) 861-5400 I - 

Petro Environmental Technolosies 
Ann: Mr. Steve Brandsterter 
7400 Wiley Rd.. Mail Stop 44 
Hxiison. OH 45038 

RE: Client Project Xumber tVC7-024 
.AGP Project >umber: PET? 10 1 .00 1 

D e x  Mr. Brmdstette:: 

One i i ) sampie was received for testing 1010 1!9i. The sampie was identified as follows: 

SAMPLE I.D. AGP COMMEYTS 

Roll f 561 14 GCL 

Tine sample was tested in accordance ivith the test methods listed below: 

.\ST31 D 532 1 " Test Mehod for Determining rhe Coefficient of Sod and Geosynthetic or 
Geosynthetic ma Geosynthetic Friction by the Direc: Shear Method"! 

. A i l  Tests were performed at 73" F - ?'' with 3 relative humidity of 5 W o  
sampies. before testing. is standarz 40 hours at test temperature 3nd relative humidity unless 
~.vz,i-:tc! 51' :he c!ien:. 

The j m p l e  material was submined by Petro Environmental Technologies. AGP Laboratories. 
Inc. has no specific knowledge as to conditioning. origin. sampling procedure. special use of 
material. or purpose of material. The resting listed herein is based upon accepted industry 
practice as well 3s by the test method listed. AGP Laboratories. neither accepts nor makcs claim 
3s LO final use and purpose of the material. Results presented apply only to the items tested. 

5. Conditioning of the 

A Perjecr Baiance &tween Field and Laboratory 



DIRECT SHEXR 
ASThl D 5321 

12-in. x 12-in. boxes 
Hydnulic loading ram Lvitn load ~ x ~ e s  for 
norm31 force 
Load ce!l Lvith d id  inaicxion for shear r'arcc 
Bolted flat plate clamping device 
Friction table attached to CRE Tested 

I O i  151'97 

Cor?cgurxion: 
1 .  Steel Plate 

3.  Steei Plate 
2. GCL - Roll 2 361 14 

Internal shear of Geosynthstic clay liner. 

Strain Rate. in. ' min. 
Sormal Stress. psi 

Peak Shear Stress. psi 
Adhesion. psi 
Friction Angle. deg. 

Residual Shear Stress. psi 
Adhesion. psi 
Friction Angle. deg. 

0.04 
5.0 

3 2 0  
1.651 
24.2 

2.79 
1.655 

16.1 

0.04 
20.0 

- --  
I . 2 2  

5.55 

Plot of results are presented in Figure 1 .  
Force - displacement plots are shown in Figure 3. 

SPECIAL TEST CONDITION : The GCL specimens were hydrated for a 7 -  day period prior 
to testing of normal stress of 3 psi. After hydration. the specimens were consolidated for 43 
hours ai the specified normal stress which is 5 psi and 20 psi. 

O ~ y d C L ' ~ , ~  1 *,. 

PET3 101.001 - Page 1 
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If there x e  any quesrions. piease contac: us. 

Respectfully. 



GEQTECHNICS 

Roll No. 36261 
( 5  and 20 PSI) 

technologies 



eotec h n i c s 
. . . . . GEO7EC~NlcLL GEOENWRONMEHTLIL. s AND GEOSYllrrnmC UBORATORIES 

LABORATORY TEST REPORT L 

- 1267 

October 14, 1997 

Mr. Steve Brandsetter 
Perro Environmental Technologies c:'o FDF 
7400 CVilley Road 
Harrison, OH 45030 

RE GCL l?iTEEt\i.AL SHE.% TEST RESLITS 
XSC BEXTOFIX 
JOB 30. WC7-031 

Page 1 o f 3  

PROJ. S O .  1 L373 12-0 1 

Transmitted herein are the results of the GCL internal shear tests performed Petro 

Environmental Technologies as directed and authorized by Mr. Brandstetter. The subject shear 

testing was perr"ormed in accordance with the X S D I  D 5321-92 and the latest drafl of the 

ASTM standard under development for this purpose. The project-specific details are described 

on the attached page 3. The GCL samples were submitted by NTH Consultants on September 

20. 1997 

We art pleased to be of service and trust that our efforts have contributed to the success of 

your projec!. Should you have any questions or if we may be of any h n h e r  assistance. please 

do not hesitate to call. 

Respectfully submitted. 

kchard S. Lacey, P.E. // / 
// Laboratoy Director 

attachments: 6 Data Pages 

544 Braddock Avenue East Pittsburgh, PA 151 12 Phone (412) 823-7600 * Fax (412) 823-8999 



hclr. Steve Brandstetter 

0s:ober 14. 199': 

Pzge of j 

GCL IYTERVAL SHEAR ( D W C T  SHE-AR) TEST REPORT 
Supplementary Test R q o n  Infomation 

GCL Tnternnl Shenr Testin: 

The GCL specimens were placed in a container where they were hydrated under 2 psi dead 

loading for seven days. A laver of thick nonwoven geotexile was placed above and below 

tach specimen to assure water access to the GCL surface during hydration. 

The specimens were then transferred to a load frame where they were preconsoiidated for 

-1s hours under the test ioad. The loading was by an air over oil hyrdraulic system to assure 

sonsrant loading. 

Then the specimens were quickly transferred to the shear apparatus and placed on a the 

substrate platen consisting of metal wood rasps. A similar platen was placed against the upper 

surface of the specimen. The horizontal displacement rate was 0.004 immin. 

Direct Shear ADp:,rnt.us 

The tests were performed using a pneumatic-hydraulic apparatus, the Geotest Model 

S I 4 5 3  Large Direct Shesr unit. which uses an air over oil system for advancing the shear box 

base. The upper box. which is 0 95625 s.f. in area, is fixed against load cells whch measure 

the shear force. The normal load is applied using pneumatic cylinders. 

C;ilcufnrion of Friction Andes 

The friction angles I jccant shear strength angles) were calculated by plotting the shear 

suesses at peak and at 2 inch displacement versus the corresponding normal stresses then 

constructing a srainght line through each point directly to the origin. 

Comments 

The specimens sheared internally between the woven textile canier and the hydrated 

bentonite. 



Mr. Steve Brandstetter 

&:&e: i'. :uo- 

The tests were performed in general accordance with the procedures referenced on the data 

tables 3s we!l 3s industry practice on test specimens be!ieved to be representative of the 

sarnules submitted. The test results are indicative only of the specimens which were 

xtuallv evsluclted. There were no sample remnants. 

Geotechnics has no direcr knowledge o f  the origin of the samples submitredl implies no 

position 7,vith regard to the disposition ofthe test results. Le. pass/faii, and makes no claims as 

to the suitability of the material for its intended end use. 

The test data and all associated project information provided shall be held in contidence 

ana disclosed to other parties only with the authorization of Client and Geotechnics. 

TAe [est data transmitted herein is considered integral with this repon and is not to be 

resroducei fxcept in whole and onlv with the authorization of the Client and Gootechnics 



INTERF.qCE FRICTION TEST RESULTS 
.AST>[ D 5311-91 

YORhlhL COMPRESSI\€ STRESS (psi) 

TU Rraddack  venue E a s t  Pinsburqh. PA 1 5 1  12 * Phone (4121 823-7600 Fax (412) 823-8999 
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hni c s 
INTERFACE FRICTION TEST RESULTS 

.\STY[ D 5311-91 

0 

P.-\GE 101: 2 

. <  '1 ZOI) : oon I io11 2.300 -._ 09 'I '!I10 

HORIZONTAL DISPL.ACEMENT I in. 1 
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hn i c s 
INTERF.4CE FRICTION TEST RESLZTS 

.\ST31 D 5321-91 

PACE 3 0 F 3  
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BEYTOFIX GCL fROLL YO. 36262) I4'TERSAL SRE.AR 
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eotec h ni c s S INTERFACE FRICTION TEST RESULTS 
.\STY1 D 3311-92 

ISTERF4CZ BESTOFIS GCL (ROLL YO. 36262) ISTERYAL SHE-AR 

PEAK SHEAR SHEAR DAT.I( at 2" displacrmentl 

FiUCTION .&%LE idegJ : 

C O E F F I C I E X  OF FTCCTIOS 

. a H E S I O S  [Calculated) [ p s f ~ :  

0 = 13.9 
= 0.25 

a = 0 

SOTES. I. ,.A component oilhe x i h a i o n  u i u s  reponed mnv be an anomaly ur'the laooratoy procedure 

md caiculatwn algonthm. 

1. ,ne iric:ion mqie was ;sicuiated using linear regression buinq on unyinai AUU 

i.jI3e CCL spctimen \ v u  ?re-ilyuratsd under 3 psi for 7 L y s  and ;onsolidarea under :he tu7 load for : .Lays 

1000 1 SO0 2000 2.00 3000 0 500 

SORbUL COMPRESSIVE STRESS (psf) 

PEAK SHEAR DATA W SHEAR DATA (v 2 inches Jisplacnnen~) 

P . G E  1 OF 3 CHECKED BY : . f l? DATE: /O-f47 
CM Rrandnrk iventje - Easr Pittsburgh. PA 15112 * Phone (412) 623-7600 * Fax(412) 823-8999 
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hn i c s INTERFACE FRICTION TEST RESULTS 

.AST>.[ D 5311-92 

BE3TOFlX CCL (ROLL YO. 36261)  ISTERV.4L SHE.4R 

SHEAR RESIST-LXCE VS HORIZOST.AL DISPLXCESEYT 

IOOU 

I 

300 

100 

9 

f a 

0.500 1.900 I.CO0 2.000 2.500 9.000 

HORIZONTAL DISPLACEMEX (in.) 

544 Braddock Avenue . East Pittsburgh, PA 151 12 Phone (412) 823-7600 Fax (4121 823-8999 



CL:Ey'T 
CXEST PROJECT 
?XOJECT SO. 
L . 0  I. D. SO.: 

S T X U  R4TE I in.  rnm i : 

?.AGE 3 OF 3 

INTERFACE FRICTION TEST RESULTS 
.-ISTM D 5321-92 

TEST DAT.4 

iE.U 3 A i . 4  I 

544 Braddock Avenue - East Pinsburgh. PA 15112 - Phone (412) 823-7600 - cax (412) 823-8999 



GEOTECHNICS 

Roll No. 10698 
(5.20 and 45 PSI) 
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eotechnics 
. . . . . GEOTECHNICAL GEOENVIRONME~AL. s AND GEOSYNTHEllC LABORATORIES 

~ 

LABORITORE' TEST REPORT I 

October 2 1, 1997 

Mr. Steve Brandstetter 
Petro Environmental Technologies C/O FDF 
7400 W-illev Road 
Harrison. OH 45030 

RE. GCL D-TEItu.%L SHE.% TEST RESLITS 
XSC BEXTOFIX ROLL NO. 10698 
JOB XO. WC7-024 

Page 1 of2  

PROJ. YO.: L97313-02 

Transmitted herein are the results of the GCL internal shear tests performed Petro 

Environmental Techoiogies as directed and authorized by >fr. Brandsterter. The subject shear 

testing was performed in accordance with the .AS??rl D 5331-92 and the latesr draft of the 

ASTM standard under development for this purpose. The project-speclfic details are described 

on the attached page 2. The GCL samples were submitted direct from the manufacturer on 

October 12: 1997. 

We are pleased to be of service and trust that our ezorts have contributed to the success of 

your project. Should you have any questions or if we may be of any h n h e r  assistance, please 

do not hesitate to call. 

Respecthlly submirted, 

Richard S. Lacey, P E. 
Laboratory Director 

amchments: 9 Data Pages 

544 graddo& Avenue a East Pittsburgh. PA 151 12 Phone (412) 823-7600 Fax (412) 823-8999 



Mr. Steve Brandstetter 

Ostcbe: 3 1. i9S.7 
* 

Psge of 3 

GCL NTERVAL SHEAR (DIRECT SHEAR) TEST REPORT 
Supplementary Test Report Imbrmation 

GCL Internal Shear Testing 

The GCL specimens were placed in a container where they were hydrated under 3 psi dead 

loading for seven days A layer of thick nonwoven geotexile was placed above and below 

each specimen to assure water access to the GCL surface during hvdration. 

The specimens were then transferred to a load frame where thev were preconsolidated for 

18 hours under rhe test load The loading was by an air over oil hyrdraulic system to  assure 

constant loading. 

Then the specimens were quickly transferred to the shear apparatus and placed on a the 

substrate platen consisting of metal wood rasps. X similar platen was placed against the upper 

surface of the specimen. The horizontal displacement rate was 0.004 inimin. 

Direct Shear ADDarat.us 

* 
The tests were performed using a pneumatic-hydraulic apparatus, the Geotest Model 

S2159 Large Direct Shear unit, whch uses an air over oil system for advancing the shear box 

base The upper box, which is 0 95625 s.f. in area, is fixed against load cells which measure 

the shear force. The normal load is applied using pneumatic cvlinders. 

Calculation of Friction Andes  

The fnction angles (secant shear strength angles) were calculated by plotting the shear 

stresses at peak and at 2 inch dsplacement versus the corresponding noxmal stresses then 

constructing a strainght line through each point directly to the ori,Oin. 

Comments 

The 20 psi and 45 psi specimens sheared internally between the woven textile carrier and 

the hydrated bentonite. The rasp platen slid across the woven geotextde carrier at the 5 psi 

normal load and the specimen did not shear internally. 

CAA ~ r ~ r l r l m k  Avenue . E m  Pinsburah. PA 15112 Phone 14121 823-7600 e Fax (412)  823-3999 



Mr. Steve Brandsterter 

October 5 1. 1997 

Page 3 of 3 

The tests were performed in general accordance with the procedures referenced on the data 

tables as well as industry practice on test specimens believed to be representative of the 

samples submitted. The test results are indicative only of the specimens wtuch Lvere 

actually evaluated. There were no sample remnants. 

Geotechnics has no direct knowledge of the origin of the samples submitted, implies no 

position with regard to the disposition of the test results. i.e. passifail, and makes no claims as 

to the suitability of the material for its intended end use. 

The test data and all associated project dormation provided shall be held in confidence 

and disclosed to other parties only with the authorization of Client and Geotechcs.  

The test data transmitted herein is considered integral with this report and is not to be 

reproduced except in whole and only with the authorization of the Client and Geotechnics. 

L;M Eraddnek Avenue . East Pimburqh. PA 15112 . Phone (4121 823-7600 Fax 1412) 623-8999 



INTERFACE FRICTION TEST RESULTS 
-\STY1 D 5321-92 

$:LEST PETRO EXVIROKMEhT=U. TECHSOLOGES 
CL!EYi PROJECT 
PROJECT so L972 13-07 
La1 D NO BESTOFIX GCL (roll$J0698) L9-2 1242-0 1 

GCL lXTEELVixL SHEAR TESTNG 

FRICTION .-LVGLS (Cg) : 

COEFFICIEXT OF FRICTION : 
ADHESION [Cdculud] @si): 

PEAK SHEAR SHEAR DATA ( at 1" displacement) 
0 = 41.6 

= 0.89 
1 =  0 

0 = 31.1 
= 0.60 

a =  0 

SOTZS: l.';A zomponent oirhc adhalon vaiucs reponed rnav be m monuiv oirhc ijbomtoy ?roc-dure 
md calculation aipnrhm 

I.)The miclion mgie was calculated usmg linear rcgcssion buing on on*nsi dam. 
3,)Thc GCL spenmm was pre-hvdmted under 3 psi for 7 days md consolidsled under'he tm load for 1 da? 
4 . ) P l m  slid moss woven geoce.xliic, h e  specmen did not shev  inumalv. 

1000 1 

800 i 
coo 

400 

200 

0 
0 '00 400 600 800 1000 

+PEAK SHEAR DATA mSHEAR DATA (at 3 inches dqiaccmmt) 
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CL:EST PSOJECT : 
. .  

!OOO . 

so0 

600 

100 

100 

0 

eotec h n i c s s INTERFACE FRICTION TEST RESULTS 
-4STM D 5321-92 

BEYTOFIX GCL (XOLL YO. 106381 l3TXRV.U- SHE-= 

SHE,= RESIST=LUCE VS HORIZObT.4.L DISPLXCEMEYT 

5.000 0.500 1.000 1.500 1.000 2.500 

HORIZONT=U. DISPLACEMENT (in.) 

PAGE 2 OF 3 CHECICEDBY: fl4 DATE: /#-z?-47 
544 Zraddaek Avenue * East Pinsburah. PA 15112 Phone (4121 822-7600 - Fax (412) 823-8999 



CLIENT . 
CLIEYT PROJECT 
PKOJECT NO. : 
L.43 I. D. NO.: 

~TEXFFxC E : 

Sps; 
PAGE 3 OF 3 

IMERFACE FRICTION TEST RESULTS 
-4STM D 5321-93 

PETRO E3VROhilEXTAL TECHNOLOGES 
GCL hTEKVAL S Z X R  TESTOU’G 
L97212-91 
BENTOFIX GCL (rollS-10698) : L97212-02-01 

BENTOFIX GCL (ROLL YO. 40698) INTERNAL SHEAR 

DIECT SIIE.~R ;XT.GEOTESi S 2 4 3  



C'L:E\;T 

C L I E X  ? R( XECT 
PIIOJECI'SO. 
LLa I. 9. \o 

.s-.--;,. . .... . . _... S.L.: 

FRICTiOX .LUGLE ides) 

C0EFFIC:ES'T OF FXICTIOS 
. ~ H E S t O S  iCiiculatcd] cpsl:: 

NTERF.KE FRICTION TEST RESULTS 
AST3I D 5321-92 

BENTOFK GCL {ROLL YO. 4069s) INTERVAL SHE.4R 

PEAK SHEAR SHEAR DATA i at 1" displacement) 

S'OIES: !.)A component 91 :he ionesion vaiues reponed msv bc an inomsiv *i:he !anontoy proccaurc 

ma aicuianon aizonthm. 

:.:Tnc inction mgie \vas aicuiateo using iinear reg-cssion bvtng on o r t p l  &U . 

j.)l?x GCL ipc-:men *.vas prs-iivarstea unuer 3 psi l o r  7 davs md ;onsoiid;lted under the !est load :'cr 1 iavs 

3001) 

I zoo 1000 I500 '000 X00 i000 

NOkM.IL COiLIPRESSI\-E STRESS (psf) f3 i': Td!!- s -- 6 
6 1'L.K SHE.rn DA'T.4 p S H L U  DATA (a 2 inches duplaccment) 

CHECKED BY : /A DATE : /O-z f 7  
1 

GAA Aueniua . Fast Pinsburah. P A  151 17 . Phone 14121 823-7600 - Fax 14121 823-8999 



NTERF.4CE FRICTION TEST RESLITS 
AST31 D 5321-92 

SHE.lR RESIST.ILUCE VS HOEUZONT.-U, DISPL.ACEMEYT 

I 

I -- 
I 
i h 

!) i01) : .!IO0 1.500 1.900 2.500 .) 900 

HORIZ0NT.C DISPLXCEMEXT (in.) 



BTERFACE FRICTION TEST RESLITS 
.\ST>[ D 5321-92 

'Ibs 1 



PiTERF.4CE FRICTION TEST RESULTS 
ASTM D 5321-92 

'\T:1: c BENTOFIX GCL t ROLL UO. 41169H\ INTERY.4L SHE.4R 

PEAK SHEAR SHEAR DAT.4 ( at 2" displacement) 
0 = 5.- 

= 0.10 
;I= I) 

iono 

P.4GE 1 01: 2 

544 Braddock Avenue * East Pinsburah. PA 15112 ?hone 14121 823-7600 Fax (412) 823-a959 



IXTERF..ILCE FRICTION TEST RESLITS 
.\ST31 D 5321-92 

BESTOFR GCL [ROLL 4’0. 41)69!3) IYTERVAL SHE.4R 

SHE.= RESISTASCE t‘S H0EUZOXT.X DISPLACEMEST 
)ZOO I 

! ZOO 

; 900 

f 
‘1 000 ‘1 zoo I 100 1.500 1.000 :.:On 

HORIZObT.-V. DISPLXCEMEXT (in. I 

+ 15 psi SOl<!,l:U COMPRESSIVE STRESS 



NTERF-ACE FRICTION TEST RESULTS hn i c s 
.4STM D 5321-92 

L9-3 ! Z - I ) l  
BEXTOFIS GCL (roll# 10698) : L9? lf-03-C)l 

BENTOFIX GCL iROLL YO. 40698) INTERNAL SHEAR 

?AA Braaeccr Avenue . =ast PiasDurah. PA 151 12 ?hone (412)  823-7600 - =ax 14121 623-a999 



GEOTESTING EXPRESS 

Roll No. 37356 
( 5  and 20 PSI) 



- 
_- CeoTesting Express 

1115 MASSACHUSEXS AVE. 
BOXBOROUGH. MA 01719 
508-635-0424 (FAX) 508-635-025E 

Cc:coer 23. 1 a97 

Mr. Steve Brandstetter 
Petro Environmental Technologies 
7851 Palace Dnve 
Cincinnati. OH 45249 

RE: OSDF Phase 1 (GTX-1606) 

Dear Mr. Sranastetter: 

'Ne have reviewed our test results and confirm that the values reported represent what was measurea in !he two 
iests \Ne agree that the trend of residual strengths for the three normal stresses does not follow the normally 
exoected result of residual strength increasing with normal stress. We think this may be due to problems with the 
se tw of the samples in the large shear box. 

Our shear box has a bottom area of 12" x 15" and a top area of 12" x 12". When testing GCLs. we place the GCL 
over the bottom area. This provides a GCL material for slip to occur on for the full amount of shear box 
displacement, Le. 3". As the GCL begins to fail, the too box pulls the upper pan of the G C l  within the box over the 
lower part. However the top pan of the G C l  outside the box does not slip. This creates a tendency for the upper 
pan of the GCL outside the moving front of the box to bunch up in front of the box. sometimes called 'snow-plowing." 
We expect that this bunched up G C l  material in iront of the box adds to the shear force measured at larger 
displacements. Since this bunched U D  material lies outside the shear box, the magnitude of the resistive force it 
contributes is relatively independent of the magnitude of the normal force. This problem should not significantly 
affect the peak shear stress results. 

\Ne have examined the soearnens used for the two tests. Both specimens show GCL matenal bunched up at the 
front a i  where the top box was. Both specimens show a distinct shear plane between the bentonite and the bottom 
geotextile Additionally. the top geotextile was easily pulled away from the oentonite. indicating that most o i  the 
stitching fibers were broken by the sheanng process Based on these observations. we expect that the shear stress 
we measured at 2 inches of displacement is higher than the residual shear strength of the material. 

\Ne don't know what the setup used by the lab for the test at 45 psi was. Based on their results. we expect that their 
box tested a 1 2  x 12" sample and did not experience snow-plowing. 

We are not clear on the reason for rejection of the matenal Usually matenals are not relected because the shear 
strength is too high We do not believe that a problem associated with the mechanical aspects of the shear DOX 
should necessanly result in a rejection of the material We will do wnatever we can to help resolve this issue. \Ne 
can discuss the matter directly with GeoSyntec if you think it worthwhile. 

Respecffully yours; 

G4- 7- 
Gary T. Torosian 
Laboratory Manager 

Totally Automated 
Geotechnical Testing 



Coefficient of Soil and Geosynthetic or Geosynthetic  and Geosynthetic  Friction 
by the Direct Shear Method by ASTM D 5321 

srccecure A Gecsynthetic and Gecsyr?theac F?c:icn 

Nominal Rate of Honzontal Displacement. inimin 

Client: Per0 Environmental 
Projec: Name: OSDF Phase 1 
Prqec: Lccaticn: Fcrnald. OH 

0.004 1 0.004 I - 

Tsst Profile: steel plate with texturing 1 GCL / steel plate with texturing 

PeaK Shear Stress. psi 1 1 5 3  

Geosynthetic Sample ID 8 Descriptions: GCL Roll $: 37386 

i64 1 _- 

Test Equioment. Too box = 12 in x 12 in. Bottom box = 15 in x 12 in. Load cells and LVDTs 
connected to data acquisition system ior shear force. normal load. ana 
horizontal displacement; Fiat plate clamoing aevice surface area = 144 in' 

ies: Concition sampies inunaated under normal load of 3 psi icr seven cays. normal lcaa :hen increasec 
to rest CsnditiGnS for two days prior to shearing 

ll Parameter I P91nt 1 I Point 2 I Point 3 11 

Friction Angle: - degrees 
Cohesion: I PSf 

Commexs: Ttsred 9y.  3pn Checked By. cjtr 

Shear force vs. displacement plot is presented in Figure 1 

Notes: These results aoply only to :he sample tested for the specific test conditions. The test procedures employed follow 
actepted industry pracice and the indicated test method. GeoTesting Express has no specific knowledge as to 
cmditioning. ongin. sampling procedure or intended use of the material. 

.. 

GeoTesting Express Boxborough, MA (978) 635-0424 Fax (978) 635-0266 



Direct  Shear T e s t  Series by ASTM D 5321 

iient. Po!ro Envircnmentai 
:eject: OSDF Phase 1 
xat ion Fernala. CH 
amcte !E GCL Rell$ 2 i 3 8 6  

;Ti( NO: i606 
est Date: 10/11/87 810/13/9i 
'esiea by: gpn 
ihecked by: gtt 
'age: 2 oi 2 

Fiaure 1 .  Shear Force vs .  Horizontal Disolacement 
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GeoTesting Express Boxborough, MA (978) 635-0424 Fax (978) 635-0266 
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STS CONSULTXNTS LTD. 

Roil So. 2706 1 
( 5  and 20 PSI) 

Roll Yo. 40667 
(20 PSI) 



RE: Laborxorl; Testing Proqam of GCL Samples - STS Project 50. 3 $ 5 0  

Dear Mr. Scheirbaum: 

in accordance with your :nstructicns. STS periormed internal shear t t j t s  dn both samples 
following .\STY D 512 1 .  Normal stresses o i  740 and 3 8 0  pounds per square foot I psi) we:? 
used for roil 27061 2nd ;I norma; s t re j j  af 2SSO psi was used for roll J06O7'. Each specimen 
hydrated for T days under 2 3  pounds per square inch (psi') venical stress. The testing normal 
loads were applied to the test specimens tor 43 hours prior to shearins the specimens. 

The test data included in this reFon. only represent the samples tested ana may nor reflect acmd 
site materials andor  Londitions. The scape of services provided by STS Consultants. Ltd. did 
not include interpretation or the IJboratory test data. and therefore. we are nor liable for any 
interpretation performed by others. Ii you wish US to provide you with this jcp;iCe. we would be 
happy to discuss this matter w i t h  you ai  your convenience. .Any reproduction 13f this report. must 
be done in i t . ,  entire[:!. 

'.Ve I r e  pleased to have the opponuniry to provide Y O U  w i t h  our testing jt:'iiCts. Should you 
have questions. or :qu i r e  xjaitional lssistance. please feel frez [o c ' ? n t x t  9s ;It any time. 

Re s pec t iu I 1  ! 

STS CO?iSULTXNTS LTD 

William P. Quinn 
Laboratory llanager 

Charles W. Pfingsten. P.E. 
Principal Engineer 

STS COYSULT.ANTS LTD 

IS69 Tcchny Road 
Yonhbrook. Illinois 60061 
SJ7.367.S030/F1~ S47.271.Sj20 
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Determining the Internal Shear Strength of Geosynthetics 
By the Direct Shear Method 

ASTM D 5321 

Test Parameters 
Material i a e a :  Geosynthetic Ckiy L:ner 
Shear Rate: 0.004 in/min 
7 Day Hyaration 18 hour Ccnsoliczttcn 

Samcla IG Roil b k .  37061 

L 
rn 

v) 

u - 

Summar\/ 01 Res& 
peak Friction Angle: 3.6 D e g r e s  

Adhesion: 960 Ibs 

Test Results 

Failure Envelope 

2000 

i 

Displacement v s  Shear Stress 

7 ! 
0000 5500 IO00 I 530 2.000 2.500 3000 I 

8 Displacement, inches ! 
- -- - - - 

29550- 1 .XIS 



Failure Envelope 
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Displacement v s  Shear Stress 
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29550-1 .XIS 
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incnes 

0.  aco 
0.050 
6.1 co 
9. : 50 
3,200 
3.259 
I?. SGO 
83.353 
J.400 
, 3 . 4 3  
3.5GO 
0.550 
0.000 
0.553 
0.700 
0.755 
0.300 
9.300 
1.000 
i io0 
1.350 
1.300 
1 .'GO 
i 530 
; .?GO 
i ,700 
1.800 
1.300 
2.900 
2. I00 
2.290 
2.300 
2.300 
2.500 
2. too 
2.700 
2.300 
2.300 
3.9130 

72ops: 
lbsift 

0 
80 
120 
153 
202 
335 
'89 
350 
419 
-160 
5 3  
634 
737 
312 
883 
348 
998 
1006 
308 

733 
e36 
550 
J7- 

382 
32 1 
274 
- 3Lt3 
222 
206 
194 
184 
171 
168 
166 
160 
155 
1-19 
149 

a06 

I O  

298Opsi 
lbsift 

0 
256 
386 
185 
579 
655 

77 1 
964 
356 
1040 
1103 
1134 
1143 
1139 
1102 
1022 
333 
I O 4  

645 
3 2  
4 98 
232 
105 
363 
228 
31 3 
292 
254 
241 
230 
21 6 
205 
196 
189 
184 
177 
171 
165 

sag 

-- 

29550- 1 .XIS 
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Determining the Internal Shear Strength of Geosynthetics 
By  the Direct Shear Method 

ASTM D 5321 

Cansuiting Engineers 

iaaoraicry Smites Grcuc id63 Tscnny 3oao ?ICnhtJfOCK. Nincis 60062 79cne: :ea71 157-6030 Fax::847\ 272-3329 

Test Parameters 
Marerial Tssied: Geosyntheric Clay Liner 
Shear Rate: 0.004 inimin 
7 Day iiycrarion 48 hour Conso~iaaricn 

SamDle ID Rcil N0.40667 

?eaK F r m o n  Angle: -- 
Adhesion: -- 

Test F 
Normal 

csi 
2880 

2sults 
Shear 
Stress 
Ibs;ft 
1894 

Failure Envelope 

, 2GGG 

+ a  

i 560 

! 
I 

j ! 
0 - _ _ _  - - 

0 1000 ?COO 3300 1000 Sir00 

Normal Stress. psf 

Displacement v s  Shear Stress 

I 

1400 

GCO 

dOG 

660 

400 

i 
7 
i 
/ z 

0 

1 200 

\ I 

I .' 
\ \ 

5 i- 
0.000 5.530 1.000 1.550 2.000 2.500 3.000 

Displacement, inches 
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Gzrerrninir,g the lnrernar Shear Sirength 3 1  Casynrherics  
By the Direct Shear Merhoc 

ASTbvl D 5321 
Samcie ID Fioll No 4 G G i  STS ?rc!ec: + ZCZ33 

Disolacernent Shear Stress Dare Ttjiea. 10-2'3-27 
2880psr 

inches Ibs;ft 

0.000 
0.050 
0.100 
0.150 
0.200 
0.250 
0.300 
0.350 
O.4OG 
0.450 
0.500 
0.550 
0.600 
0.650 
0.700 
0.755 
0.800 
0.900 
1 .ooo 
1.100 
1.200 
1.300 
1 .A00 
1.300 
1.600 
1.700 

1 .goo 
2.000 
2.100 
2.200 
2.300 
2.400 
2.500 
2.500 
2.700 
2.800 
2.900 
3.000 

I .aoo 

0 
203 
46i 
5 4  
3 7  
i 8 2  
as7 
1025 
1092 
1 i60 
1299 
1442 
15% 
1679 
1720 
1762 
1835 
1879 
1894 
1864 
1 7 5  
1653 
1471 
1331 
1253 
1157 
1003 
954 
844 
74 1 
702 
636 
607 
548 
499 
48 1 
453 
41 6 
400 

29550-1 .XIS 
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INTERVAL SHEAR STRENGTH TEST RESULTS 
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MTH CONSULTANTS, LTD. 

Roll Nos. 35757: 36343,361 14,37386, 
36262,3706 1, and 40667 

(5,20. andor 15 PSI) 



,NTH Consuitanis. Ltd. 

Petro Environmental Technoloeies. Inc. 
7400 Willel; Road 
Cincinnati. OH 45030 

November IS. 1997 
54--394 1 

Attn: M r .  Rick Schairbaum 

RE: IXTERFACE DtRECT SHE.% R TEST WG 
Addendum No. 1 
Petro-Fernald Site 

Dear Mr. Schairbaum: 

Enclosed are the supplemental test results regarding the mcerface direct shear testins performed for the Petro- 
Fernald Site. On-Site Disposal Facility. Phase I. The additional test results were obtained from the seven test 
series (f3 to +9) for the internal strengrh o i  a hydrated geosynthetic clay liner at the normal pressures of 5 
psi. 10 psi. or 45 psi. Included are the additional Fizures to the original repon (Figures 3 to 9). as well as an 
updated Table 1. Please incorporate these results into your repon: dated August 6. 1997. The testins was 
performed in general accordance wirh ASTM D 5321 "Determining the Coefficient of Soil and Geosynthetic 
or Gcosyntheric and Geosynthetic Friction h** the m;rprf 'hear Method." as well as additional specifications 
supplied to NTH Consultants. Ltd. Please contact us if you have any questions. 

Sincerely. 

NTH Consultants. Ltd. 

Roben M. Sabanas 
Geosynrhetics Laborato Coordinator AP 

L 
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I ARGE SCALE 3IRECT SHEAR REPORT 
HYDRA= TEST - m A L  STRENGTH 

Cllant Name: Natlonal Sad ProJect Name: Researcn; No.' OT3015.01-698A 
MmnaI 7: C -- GeasynmeOc Clay Liner (GCL). Bermti. NS (NSC *I1 851 ) 

PEPK STRENOW 
I 

(Qei.0 h dtsvmemat l  

Tesr NOfnW Snew Frlcttan 
mla Slress Strew Angle 

psi w 

1. 5.0 720 1160 58 

2 20.0 2880 17dO 31 

3, 45.0 6480 31jO 26 

I 

1 4. 0.0 0 01 0 
I 

Adnearon: a20 pst 

Frrnnn Angle: 20 degrqas 

* Arc tan ol SheartNorma1 SVeao idegreer) 

m p l .  Bare: 
I 

Tea  I Normel Shear Frlcrion 
h i n t  9mJs Stress Angle 

psr Psf pn 

1. 5 .o 720 300 23 

2 20.0 2880 

1 45.0 a480 

* 

45P 
4. o.o i 01 

Aaheslox 200 psf I 
F rmm -le: 6 degrqas 

mu ran ai ~e iV lNorrna  aress do'egrees) 

a 
a 

I 

I 

I 1 
Oh@. Rate: I 0.004 tn./rnlp. 
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Too  
POInr 

7. 

Cllenr Name: Natlona Seat Prolea Name: Researcn: No.; 373015.01 -8A 
M8mrlaI 1: 
Materlal 2: 

e--- 
--- > 

Geosynmeac Cley Liner (GCL), Bemohx NS (NSC #41fEl) 
Geo&nOledc Clay Liner (GCL), Bemofix NS (FtSC 391 651) 

suesfare: ---> CCOnCrereOOarO> 

Norms1 
stress 

PY wf 
5.0 720 

I I 

I i I 

HORIZONTAL DISPLACEMENT (inches) 
I 

I 

STANDAHD CONDKKJNS: I 

I. me 'gap' beween shear boxes was set at 114.. 
2. The ten spaarnens ware hooaea aunng resdng unless noma. 
3 High Norma! %ass (>Sp$i) WIU app1i.d mng &r presswe. 
4. Low Normal Suess (cS pp) war applied UJng deed wolghu 
5. The tas~ j  were terminated 9.0' dlsplaoement unless noted. 
6. Teso were performed in qened ~ct~rdance wb\ ASTM procedure D 5321 -82 Memoa A mng a 

8ralnard-IUlman Lt-112 dree  m e a  menine mm en effecove area of 12 in. I 12 In. (Mamine C)  

TEST ORIEWTATIOW I )  NORMAL STRESS 
J 

I 
1. The non-wown poldon o i me GCL was -ped amund a 12% 15.9 rasp b a d  in me lower box 
2. Tne wa-n pomon of tho GCL was mappea amund a 127 1 2  rasp aoerd In d\e upper box 
3. Each test point was hydrged under 3 ps  appmumarely 7 aays. 
4. After nydrauon, eat37 aoin was mnsolidared under spectfied Nomd Swrr app. 48 nous pnor to shearing. 
5. The test was perforrnw iff a Wec' ar nooaoQ- mnaIPon. 
6. Shearing occum at me ?"tan D W e M  me wovm and non-vrovm pomon of dre QCL. 

SPEClAL T€Sr NOT€% 



Client Nams: Nadonal Seal 
iGerra/ 7: <- Geo&?mt clay Lner (GCL). Bermfix NS (NSC ~ 4 1 6 7 ~  1 
Materla 2: -- > 
zuhmtrars: -- > cmiuetb bow> 

G q n m o n c  Clay mar (GCL). BentDfix NS (NSC s41616l 

I 

PEAK STRENGTH i 
I 

(0.0-1.0 in aopraoememj I 
r 

79s N W t W  Shear Friction 
hinr  slre35 SYres3 Angle 

PSI psf P$ 

7. 5.0 ' *O  61 
l3iP 

2. 20.0 2660 154a 28 

3. 45.0 64480 28 1 2 3  0 
I 

a 0.0 O I O i , O  

Adheuan: 940 psf , 

I 
Frlotlon Angle: 

= Arc tan o/ SheerlNormr 9mas fdegreea) 
l5 degrfes 

LARGE SCALE 3IRECT SHEAR REPORT 
HYDRATED TEST- INTERNAX. 3TRENGTH 

PmieCI Name: Researm: No.: 973015.0ldsaB 

TeSt NO?mal Shdar Frlcrloon 
Po& stress 3rdss Angle 

PY Pf . 
7, 5.0 720 240 18 

8 

7 

2 20.0 2880 

9. 450 &BO 8di3 

I 
T 

4. 0.0 0 d o  
Adhesion: 140 prf 

* Arc QUI of 

Friction Angk: 

0.004 in./&. 



ZECTOR 

Client Name- Narionsl Seal 
Material I: C--- G e a ~ m e b c  Clay Liner (GCL), Bentofix NS (N9C X41676j I 
Meterml2: --- > 
SLoatrarS: --> CCoriQeLe DO=> 

Pro~eu Name. Research: No: 4301 5.01 a888 

Geosfynrheuc Clay Llner (GCL). Bonmfa NS (NSC S41676) 

OISPlACEMENT 
wa SHEAR STRESS 

URGE SCALE 31RECT SHEAR REPORT 
HYDRATED TEST - INTERNAL STRENGTH 

Pain I Normal 
SIIear 

HORIZONTAL DISPLACEMENT (inches) 
I 

SrANDARb COUDnlONS: 
1. The mgap4* D e W W  eneanaoxes waa set at IM-. 
2 The ?,est specimens werelnooaea aurtng trrtrng unless notea 
3. High Norma Stress (>Sdu) was applm ramg au pressure. 
4. LOW Normal Svess [cS dsi) was applied using 8eaO weignu 
5. The test6 were ferminaug3 Q amplacement unless noma. 
6. Teas were performea In psneral atDOM&ICB wlm ASTM proc%dure b 1321-92 Method A using a 

BralnardMlman LG-1 12 CIi- snery machine mth an elfeewe area ot 12 in x 12 in. (Macn~ne A] 

NORMAL STRESS 

I 

i f  <-- 
TEST ORIEHTATION: 

I 



- 1267 d 00.1 

1 
Material 1: 

Material 2: - > Geosvnthetic Clav Liner GCL). Bentofix NS MSC #41729) 1 
<--- Geosyntheoc Clay Uner (GCL), Bentofix NS (NSC #41729) 

TLECTOR LARGE SCALE DIRECT SHEAR REPORT 

Substrare: ---> cconcram board> 

PEAK STRENGTH 

2 20.0 2880 

3. 45.0 6480 

4. I 0.0 I 0 

lo00 

1420 

21 60 

0 - 

Friction 
Angle 

a 
~ 

54 

26 

18 

0 

Adhedon: 850 psf 

Friction Angle: 11 degrees 

Arc tan of SheeflNormal Stress (degrees) 

Displ. Rate: 0.004 in./min. 

STRENGTH fNV€LOPf 

(at 2.0 in. dirdffomen 

Ted I Normal 

3. 45.0 

0.0 

Adheslom 

Frlction Angle: 

6480 

0 

Shear 
Stress 

wf 
230 

340 

- 

620 

0 

170 psf 

4 degrees 

Friction 
Angle 

a 

18 

7 

5 

0 

Arc ran of Sheaf/Norma/ Stress (degrees) 

Dlspl. Rate: 0.004 in./min 

NORMAL SIRESS @st) 



VECTOR 

7. 

2 
3 

4. 

vECTOR E&G ' G 

5.0 720 

20.0 2860 

45.0 6460 

0.0 0 

LARGE SCALE DIRECT SHEAR REPORT ' ZVOINEER?NC. INC- 

HYDRATED TEST - INTERNAL STRENGTH JaM br rVrr &.. Srrv C. G u  Idlq. CA VJMJ 
fPJ6J 272-2448 F a  (918) 27tdJS3 

Client Name: Nationai Seal 
Material 1: C- Geoaynthetic Clay Liner (GCL). Bentotix NS (NSC #41729) 

Suhstraer -- > cconnete board> 

Projea Name: Research; No.: 97301 5.01 deeo 

I DISPLACEMENT 
VI SHEAR STRESS 

I Normal 
Point Stress 

0 
a0 ob 1.0 ld 20 2s a.0 

HORlZONTAL DlSP LACEMENT (inches) 

STANDARD CONDKldNS: 
1.  The 'gap' between shear boxes was set at 114.. 
2 The test specimens were flooded dunng testjng unless noted. 
3. High Normal Stress (>5psi) was applied using ar pressura 
4. Low Normal Stress (4 pti) was applied Wing dead weights 
5. The tests were ternrinated 3.4 displacement unlest noted. 
6. Tests were performed in g e n d  sccordance with ASTM procedure D 5321 -92 M e h d  A using a 

Bralnanl-)(ilman LG-112 direct shear mechine with an effective area of 12 in. x 12 in. lMaehine A\ 

SPECIAL TEST NOTES: 
1 .  The non-woven portion of the QCL was mapped amund a 1rX 1 5 9  rasp board in the lower box 
2 The wovon portion of the GCL was wrapped around a 12% lr rasp board In dm upper box. 
3. Each test point was hydrated under 3 psl approximately 7 days 
4. After hydration, each point was consolldated under specified Noma! Stress app. 48 hours p h r  to sheering. 
5. The test was performed in a Wet. or n o o d e  wnditian 
6. Shearing occured at the contact between *he bentonite and w o w  pordon of me GCL 



JECTOR LARGE SCALE DIRECT SHEAR REPORT 
ENClffEERIffG. INC 

HYDRATED TEST - INTERNAL STRENGTH I ZLY Lrr &I. lu C. 0- V d v .  CA V S I O  
(916) ntwu F P ~ .  pi6)  2 7 2 . ~ 3  

Client Name: National Seal 
Material I: <-- 

Project Name: Research: No.: 97301 5.01 698C 
Geosyntheuc Clay Liner (GCL), Bentofix NS (NSC W41753) 

e I 

Test Normal Shear 
Point Stress Stress 

wl psl ps, 

7. 5.0 no 1060 

2. 20.0 2880 1860 

3. 45.0 6580 2900 

A 0.0 0 0 

~~~ 

Material 2: -- > 
Substrate: -> <concrete board> 

r 1 

Geosynthetic Clay Liner (GCL), Bentofix NS (NSC #41753) 

Friction 
Angle 

= 

56 

33 

24 

0 

Test Normal 
Polnr stress 

psl Psf 

7. 5.0 720 

2 20.0 2880 

3. 45.0 6480 

5. 0.0 0 

Adheu'on: 880 psf 

Frlcflon Angle: 18 degrees 

Arc fan of ShearlNormal Stress (degrees) 

Dlspl. Rare: 0.004 in./min. 

Shear friction 
Stress Angle 

pd 

250 19 

400 8 

760 7 

0 0 

NORMALSFRESS (pa) 
I 



W C T O R  LARGE SCALE DIRECT SHEAR REPORT 
W G T N E W N C .  I N C  

(916) 2 7 t H  F a x  (916) 27tBSS3 HYDRATED TEST - INTERNAL STRENGTH I L L U ~ R ~ O ~ A . & ~ C . G . U Y . I ~ ~ . C A  V S W  

0 
C- Geosynthetie Clay Liner (GCL). Bentofix NS (NSC W41753) Material 1: 

Material 2 - > Geosynthelc Clay Liner (GCL), Bentofix NS (NSC #41753) I 

Test 
Poinr 

1. 

2 

3 

4 

I 

Normal 
Stress 

psi psf 

5.0 720 

20.0 2880 

45.0 6480 

0.0 0 

HORIZONTAL DISPLACEMENT (iiches) 

STAUDARD CONDKIONS: 
1. The 'gap' betweenshear boxes was set at 114.. 
2. The test spedmens were flooded during testing unless noted. 
3. High Normal Stress (>5psl) was applied using air pressure. 
4. Low NormJ Stress (4 psi) was applied using dead weights 
5. The tests were terminated 3.4 displacement unless noted. 
6. Tests were performed in gened accordance with A S l M  procedure 0 5321-92 Method A using a 

Brainard-Kilman LG-112 direa shear machine with an effective area of 12 in. x 12 in. (Mechine A) 

TEST ORIENTATION: NORMAL STRESS 
b 4 

<- TOOBQX-RWPBOIRO 1 GCL 

-> BolTOM BOX W/ RASP BOAR0 GCl  

QAP > 

SPECIIU TEST NOTES: 
I. me non-woven portlon Of the GCL was wrapped around a 1 rX 15.5' rasp board in ttm lower box. 
2. The woven pordon of the GCL was wrapped eround a 12x 12' rasp board in the upper box 
3. Each tost point was hydrated under 3 psi approxumely 7 days. 
4. After hydation. cad, point w89 consolIdsded under s p d e d  Noma! Stress app. 48 bun pdor to sheuing. 
5. The test was performed in a WeZ or 'flooda# condition 
6. Shearing o w e d  at the contaa between the bentonite and woven portion of lhe Gct. 
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NSC 
To: Dave Sabloiky - Fluor From: TornS~sm 

Ken Cargill - GeoSyntec 
Cumpaoy: $entofir Praducr Manager 

Phone: (630) 898-1161 / (800) 323-3820 
i Address: 

I 
Far: (630) 8983567 

Phone: File: Fax 971 
Far: Paga: S 

\ . Re: Shear rest 

The d k c r  shear tesr resulrs 
A quick review indicares a1 

'fhe laboratory indicates rhe 

Bcsr Regards. 

R.esults htc: November 111,1997 

an anached for rolls $4165 1 and r41676 fiom lot number 97102302 
, is well "Mudvilie". 

TWO KSKS on la number 971002402, should be completed by 

l h n k s  for your patience. 
ansistanc2. 

Please let me know if you haw any questions or if I can be of finbtr 
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VECTOR I LARGE SCALE DIRECT SHEA R M R T  

VI SHEAR .SrRESS 
roa Normal 
porm areas 

m wf 
1. 5.0 126 

2 20.0 2 w  

3 45.0 MBQ 

0. 0.0 0 

HORIZONTAL DISPUCEMENT (inches) I 
I 
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Texiired sheet inventory 8I4M 

3Gea ISOSF~ O ~ A - ~ B O ~ O ~ A A ~  ITMPM i 760 ! 11.400 ! 4875 iS08L163A-7A2800072 I 
3G8d !SO8Fl C3A-iBOe 1WA3 ITMPbl i 75s : 11.385 i 0875 IS08LlOX-7A29000d2 i 
EGS8 ~SO8F103A-7BO&llP~~-- iTM9frl ! 750 ! 1 1.400 4875 iSOSL103A-7A.2800142 

!jciS -- IS08fQ3A-7B0813AA3 PMPM I 755 i 11.325 ; 4850 ~S08LiOCA-7A2800102 
3588 !SO8F103A-7B0814A&3 ITMFM i 758 11,370 ! 4885 ISO8LlO$A-7A2800132 

lsG88 ~S08~133A-780812M3 iTMI;M -, i 746, I 1 1.190 4 7 ~ S ~ ~ 8 ~ ~ ; 0 t ~ - ~ A 2 9 0 C 0 8 2  

3G68 SO8F103A-780901A43 TMFM I 759 ; 1 l,355_L- 4860 !S08L103A-7A2900082 . 
i 758 I 1 1 ~ 3 7 ~  I 4855 ; s a w  03~-:-7~2900012 

iTMPM 759 ! 1 : .3a5 I 4835 isqaL~-O3+-7~2900092 
1TvlPM _._-___ I ._ 752 i 11,280 ! 4825 !S08tiO.S~=7&900032 

' 759 I 11.38: 4835 iSO8L103A-7A2900052 
13688 _ _ _  SOSF1 OtA-780907AA3 TMPM j 757 I 1 ? .SCs-4835 'SOBL; 02k-7A2900102 , 
13688 EO8Fi 18a-7C9808BA6 IWM I 635 ! 9.525 i 4129 iSC8L! ? 68-7CO700021 , 

]3688--- SO8F116-&7CO81 CAA6 .l'MPM ! 769 ! 1 1,535 5635 iSO8l.1: 68-7CMOl31 
13688 S08FT16C-7CB91 l-&g TMFM i 644 9.660 ! 3SOO 308LI f 6C-7CC7OOodl 
13688. jso8Fl16G:Cl l O l A A S - i % i -  ! 700 ! 10.500 4740 SO8Ll :6C-7ClC00101 

5588  !S68F116&7C0809AA6 lTMPhrl i 769 j 11,535 : 5035 i s m i  : 68-7c070001 1 

:SC8F; 16C.7C11038A6 ITMPM i 3€e 5.790 2535 iSO8Lll €C-7C100OO91 
PGBS 'SC8F116C-?C1512AA6 ITMPM ' 760 I 11 .LOO j ~SEO~~S~L116C-7C0800011 

i 
: 755 i !1.325 I 4SOO 'S38L116C-7ClCGWSl 
! 755 ' 11,325 i 4E25 IS~3L116S-7C0700101 

L 759 I 11.325 : 4835 :S381116C-7C0700091, 

78C 1 _1_!,4O~-__$JCP_',SO8Li 1 €C-7C0000051~ 

i 755 j 11.325 i A855 iSO8Ll i6c-7ciaooo7i 

I 64s i 9,675 1 4125 lSO6L117C-7C1200031 
I 760 I 11 $20 j, 506C ~SOi?L~l?A-7Cl600021 
I S3G i &e50 : 42% !S08L117A-7C1500101 

i3G89 !SOt3Fll7P.-7Cl7J2~~ TMPM : SX : 8,640 I 3830 isoa~i  i 7~-7~17000e i  
eOlAA3 ITMPM 1 7sa i 11 370 I 4820 --- iS08L305A-TCl.700102 _. . .. ....-.. 

G&E IS08F117k-7C1708AA6 ITMPM I 755 ' 11 4 7 ~ , _ ~ ~ ~ ~ 6 ~ ~ C 8 L 1 1 7 A - 7 C 1 6 C O 0 8 1  
G8e rSO8E1 75-7s lm7LW6 iTTdPb1 I 755 I t 1,475 ; 507C IS08L11 7Az7C1 5C0081 

I 162 I I,!-,pZO, 1, - ... ~8~S08L305A-7C1700022 
[ ~ ~ ~ * 3 0 5 _ k - ! C 1 8 3 3 A A 3  lTMPhl I 760 i 1 1,403 4850 .S!XL33SA-7Cl.~CO112 
i3.GAK -S08F3OSA-7C18Wfi2 -,imlPM I 763 f 1 .44S I 4880 B08L305A-7C1800012. 
i3G88 !S08FZ04A-7S1812AA8 .TMPM-US ! 284 ; 5.7€O i 2480 ISCBL117X-7C' 7CC141 

t-- iTMPM 

- -  

, 

. 



a m 9 7  Tazured sheet inventory 

GG88 iSCMF24A-7C18 14AA6 ITMPbl-US i 383 1 5,745 j 2530 S08L117A-7C 18C0011 
i3G88 !SO8Fm4A-7CI 81 5AE6 ITMPWJS I 383 i 5.745 2505 iS08Cl: 7A-7C18C0011 

JG88 iSC8F30JA-~C1817A36 iTMFhl-US I 3 4  ! 5.760 I 2540 IS08i11 iA-7c!8CO02? 
3G8E IS08C30JA-7SlE18ffi6 I7?G?l\rl-?IS 38515,775 ! 2SCS !S08L117A-7C180C071 
3688 B08F JOJA-7C1819Aa6 IThrlPM-US j 385 : 5.775 i 2525 iSO8Lll~A-7C18C007 i 

3688 rS08F~O4A-7C1821A86 mPM4JS ! 385 I 5.775 - 2530 ~SO8L117A-7C18C008? 
--. '3688 ISO8F334A-7C1822AA6 iTklPPdl-US I 385 I 5.775 1 2525 1S38Lll7A-7Cl8CO~5~ 

2688 iSO8F304A.7C.J.824AM ITh4PM-US 765 11,475 4940 iS08L117A-7C1800091 

3G88 'TTt,l?bl-iJS j 383 5,745 ' 251 0 ~SO8~117A-7C18C0~21 

3Gp8 IS08FMAA-7C1820AA6 !TMPM-US : 385 5.775 2555 ~SOBL1l?A-7C1800081 

3698 IS~F304A-7C182~AR6 ITMPM-US i 3t?S I 5.775 ! 2555 SO8L117X-?Cl8~C051 

- -  
Page 2 



08/04/97 

GEOMIEMBRANE CERTIFICATION OF ANALYSIS 

Customer: Ground Safe, lnc. Number of Rolls Shipped: 79 

Project Kame: Femald, OH Nominal Thickness: 80 mil 

FP9 INFORMATIOV PWv Project Number: 3G8& 100 

Bill o i k d i n g :  To Be Shipped 

We hereby ctrt;fy that the polyethylene geornembrare for the above identified shipment m e s s  or 
exceeds the prQject’s specifications, Mow. Testing was performed a? the frcqucncy indicated. 

The raw polymeric material is first qualiry poiyethylene resin containing no reworked plastic. Thickness 
was measured according to ASTM D S!93-/ Tensile pro?enies wen  determined in accordance with 
A m 4  D 638, NSF modified, using Type W dumbbell specimens, a strain rase 0fw3 inches per minute, 
and 2 grip movement for strzin dettrmxnatlons. Carbon biack dispenion was determined according to 
ASRvi D 5596. Carbon black content was determined according to ASTM D 1603. Dimensional 
stability was dztennined actarcing to ASTM D 1204 at 1OO’C for one hour. Tear resistance was 
determincd according to ASTM D 1004. Density was dacrrnined eccccrding to .4STM D lSOS.JLow 
!cmperature brittleness was de?ermincd amrding to ASTM D 7C6. Environmental stress crack was 
dctennined according to ASTM D 5397. 

.4 database listing of all test valuts follows. 

GEO3LEMBRANE SPECIFICATIONS 
Y 

J Thickness (AS% D siqq) 
4 Siress at Yield ; ASTM 0 (c38 wuoa,r&nj 3000 psi Minimum Avg. ’r, l(ro ppI J”’ at lcast every 40,000 fiz , 

Srcss a: Break i jZGjt&ji-jGGiiurn ------- A V ~  L. -- at least every 40.000 fit, 
Strain a: Yield Job at least every 40,000 ft2 , 

./ Strain at Break I 200 % Mhimum Avg 3zcw% /* at least every 40.000 ft2 
Ttat Resistance ( ASTM D mq) 650 ppi Minimum Avg. b sZ \b J‘ at least every 40.000 ft2 

4Carbon Black Dispersion E ~ S T N D ~ ? ~ )  Category 1 or Categorj 2 #ad at least every 40,000 ftz ’ 
2.0 % to 3.0 % c p r  at least every 40,000 ft2 4 Carbon Black Contcnt (4~~~  D \~pm) 

J bns l ty  ( A ~ T M  D 1503) 0.940 9’crn3 Minimum A L ~ .  /‘* at least CVCN 40.000 fi2 * 
/Dimensional Stability(As-rH D I Z ~ )  +/- 2.0 Yo L.HAw ddL at least every 400,000 it: ’ 
4 * Low Temperatwe Britticness(ASrFZ D7,,,.. -60 “C wfix at least every 400.000 ft; 5 
4 * Environmental Stress Crack(A5TM s31q,) 500 nours ,.,,l~ at least every 400,000 I?- 

80.0 mil Minimum Avg.(ib a\ .  I FIi,l.) at least CVCT 40,000 ft2 ,’ 
lzsop, 12.0 O/s Minimum Avg. >~2a/,,  

I 

/ 0~ 

* Indicates testing in progress 

Nationa! Seal Company 

Quality Control Manager 

This CexificJte of Analysis shall not be reproduced except in full. without the w n W  approval of the 
laboraton!. National Seal Company - 1255 Monmourh Blvd. - Galesburg, 1L - 61L01 

J 
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2-BC-1997 12:- FROM NSC JANE ALLEN 3893335937 

STRESS AT STRESS A I  STRAIN f iT  STMlN AT FRICTIOI i E 4 R  ilESIS BASE SHEET 
XOLL YIELD (psi) BREAK (pi) Y I E L D  ( f c )  BREAK ( X )  AIGLE <o_) < p i >  R O L L  NWBER 

UIH8ER MJ TO A) 10 y1D TD YD TD TOP BOT.  K, TD 

2550’ Z I # ) /  3690’2666 

9460” 2570’ 3590/ s28k 

2630’ 2 6 5 6  3820’ 3266 

2550 262d  J 9 d  2 2 d  

2560 ’2630‘. 376d 31 TO 

2510 2590 3750 3360 

2430 2530 3630 3380 

2590 zdzo I120 3530 

d C 0  2550 3623 1050 

EPC’ 2 6 d  Z72d S S d  

2 6 O G  2510 LO70 3090 

/ 

/ 

2- 2730 io43 m o  

2610 2610 3760 32LO 

25Bc 2570 3860 3650 

2530’ 2690’ L T 2 d  370W 

2656 243d 363d 2 W ’  

2b:d“ md LOIV 3 s d  

16.2’ 1 5 . 4  71f 5d U 

16.i !S.6’ 6 9 1  67/ 42 

16.f ;SA’ 7 U f  6 2 4  &7 

?B.; 17.1/ 74f Lql/ L7 

1 6 . g  I&!’ 69&/ 586 47 

13.9 17.0 690 654 45 

ta.1 17.9 716 668 i 5  

16.9 16.6 TU 691 iL 

16.8 76.1 629 6?1 il 

1 6 . i  15.7/ 681’ 46?’ 43 

?6.L 16.C 74V 605 48 

16.9 17.4 R6 705 4& 

16.4 ‘15.7 691 646 66 

17.1 16.3 71C 209 Lb 

10.1’ 1b.L’ rind Tw’ L; 

7 7 . j  16.1’ 692‘ 459‘ 52 

16.6 15.6 73S/ 63:’ L3 
/ 

U2’ 8 1 6  S08L91SD-6KOA0COl 

SO81315D-bKO~GODP 

85f 826’ S08L91SD-6KW0010 

SO8L916D-6KO5C006 

ssd‘ d fO8i9: W-6KDCOO? 1 

S08L9150-6KO4CO~ 

. 

S08L9~50-6K0500oL 

30819165 -6K06OO 12 

S08L9160-6K370003 

883 t29‘ S08L9163-6Ki)?WO7 

SO8L9lb0-6KOf0011 

SO8l917B-bK080004 

SC8:9173-6K07COIZ 

SC8i91TB-6KOaO008 

8 C i  822’‘ S08.9179-6UtF0006 

ssd &8’ SC01917B~~080013 

825’ 8%’ SO8L917B-6KOWOOl 

Date 

This Cerrificotr of A M t v s i s  shall  not bc rcprocuced except In f u l l ,  U i t k w K  the written SpPrOVal of the lneoratory. 

Ns:imal Seal C w  - 1255 M-:h 8 1 4 .  - Calerburg, IL - 6lL01 



-8-86-1997 12:3SW FRO1 NSC JME ALLEN 3093435337 

2430’ 2 4 d  

2cs6 2396 

2sLd 2600’ 

aid 2416, 

Zsd 2 5 5 5  

WO’ 2 4 3 6  

zs8d 2560’ 

2370 2600 

2576 257D’ 

2 7 d  2786 

2580 2610 

2620 2550 

2570 zsco 

2590’ 2656 

2500 2 S U  

2600 2660 

2660 2680 

4340’ 32b4 

3850, 2b90 

3560. 296d 

397d’ 353d 

s246 r a d  

Mid tu6 

M66 3ud 

3770 31% 

3 6 5 6  31x 

3572’ 33M‘ 

3113 2490 

37LO US0 

sm 3650 

3560 m. 

2990 31SO 

3870 S3% 

3703 3 5 4  

h 

Jane A [ &  . 
Quality Confroi Manager 

17.6‘ 17.f  

16.7‘ 16.4.. 

I&.?/ 17.q’ 

?7.1”, 76.4” 

17.C 17.4’ 

19.0. 17.6 

17.0 17.2’ 

19.4 ‘18.0 

18.2 18.5 

17.1 16.2’ 

i8.3 17.7 

15.9 15.6 

18.2 17.2 

19 .O’ 18. C’ 

18.0 17.3 

18.2 17.4 

18-S 18.0 

/’ 

C1 

39 

46 

cc 

b2 

s7 

40 

Sl! 

SF 

L e  

41 

b2 

19 

58 

43 

LO 

43 

890. s a  

a76 6 5  

89C 835 

559 836 

860 QO 

816 831 

523 865 

912 861 

SC8L1!63-7C06rJO?31 

fo8L1168~7c0600:tl 

508: 1768 - 7C060C091 
SOeL116c-7c0805031 

s08L:lM-T=Ot00041 

SO& 1 16C-XO80Dltl 

fc81 1 16C-79900081 

S08L116C-7CIM0021 

F-Ocl-9 7 
Dit. 
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J 

a 

J 

J 

J 

a 

TEXTURED GE(WLM6RAIIE SIAUDARD TESTING 

Date: 01/C4/97 

STRESS A7 STRESS A I  STRAIN AT S R A I N  A T  FRICTION iEAR RCSIS B A S E  SHEET 
ROLL YIELO ( p s i )  BREAK (psi)  Y:ELt ;XI SREAK <%) WCLE (2) (mi) ROLL Y W E U  

UUnEER MD TD 1D HD TD r(0 10 13P BO?. IO TD 

SO8FIl6C-?ClOC9AA6 

SOef 116C- TClO12AA6 

SWfl~6C-7Cl:3lnAb 

SCWil5C-TCllOS8A6 

SOW1 17C- 7t1’08aA6 

S08;117C-?t1? l?AAb 

SO8F: 16i - 7 t i  1 13MC 

SObF’ 1 IC - TC1117AA6 

SOs~:l?C-?tl?zOAAb 

SOW: 1 X- 7C; 50 MA6 

SON:  160- 7ClSSAA6 

S08F116D-lt1507A16 

SO&. 1 !a- 7tl5 1 OAA6 

S08i116C-7C1512A&6 

S38F117C-7C1515AA6 

508illX-7C1603AA3 

SOBF;17C- 7 C 1 6 W  

2600 2590 3750 2790 

2560 z n c  3300 2aso 

2490’2SCO’ 3570’2973’ 

2aCd2620‘ 331dd 

25M 2570 5613 5010 

2500 25TO 3440 2900 

2510 zspo 3360 3090 

2540 2S4G 3390 3130 

26bO 2650 3400 2913 

2660 2660 3670 360 

2620 2s90 3090 5660 

2610 2620 4060 3653 

U S 0  2583 36‘0 mi) 

26C6 2 6 1 6  29d 26:d 

E90 2S70 SZLO 2619 

ZCCO’ 2530/ L V d  X39/ 

2476 2CCQ/ L010‘36d 

17.4 17.0 

18.9 17.1 

78-5/ ?7.d 

17.?’16-/ 

18.2 17.0 

19.6 17.8 

16.2 !5.3 

IU.L 1t.r 

15.9 15.2 

18.7 18.2 

10.2 17.5 

15.7 75.5 

!!3.6 17.2 

19.2’ 17.1’ 

19.3 18.1 

If .V’ 17. 

17 -8’ 17.f 

702 541 Ci 

6iO 553 43 

651’ 55d 33 

6Q4/ 5 d  45 

65G 583 46 

529 5a6 &? 

518 616 L2 

619 60C 41 

580 572 4; 

656 663 47 

521 713 &5 

m 100 l 7  

652 Tsb 4b 

4w 44 

593 C E O  4s 

746‘ sed 36 

7%’ n f  35 

LZ 

41 

U 

L9 

68 

b 8  

43 

40 

43 

50 

z3 

47 

k9 

49 

4a 

37 

35 

w 

899 

860’ 

868’ 

a& 

884 

864 

863 

858 

395 

909 

904 

92 C 

899‘ 

M3‘ 

8% 

a d  

832 S08Ll16C-7COS00101 

8L2 508LlltC-T=lQ3C061 

M d  SO8L116C-Xl500101 

6 d  5081 1 16C - 7 3 0 0  w91 

BLO SOBL117C-7C1000131 

855 SORLl 1 X -  7 3  100021 

508 SO8L116C-7=CSUOO71 

816 SO3~117C-7C11OC361 

S26 SCBL112C-?t1100091 

us 508L117C-7C1300021 

5S8 So8LT16D-?ClCOO131 

858 SOUL1 169 -TClLOOlSl 

377 SO8Ll i60-7tlLOOWl 

8s’ SOBLl 16c-7C0800011 

foal 7 7c - 7f1300011 
8 4 ‘  SO8L116C-7CO700101 

833‘ 

a d  soa~i;~c-7tizooo3i 

8-04-9 7 
-I 

Date 

This  Certificate cf Ana!ysir shall  not k rcproduccd except i n  fulL, without the  urirtcn approval of the laborst?v.  
Netlaw( Sed Company - 1255 Motmath El&. - ts;crturg, f L  - 61401 



Date: 08/oL/97 

S38F117C-?Cl603AA6 2670 2650 3890 3630 19.0 ’11.5 689 6& 

SOIFil?A-?CitllM6 2650 Zm0 3520 3360 18.1 17.2 bL6 b&b && 

508f317A-?C1613AA6 2570 2560 2930 2570 18.7 17.2 516 49; 43 

S08F’q7A-?C?bl&AA6 2510 2550 U L O  3130 18.1 17.5 606 635 45 

SObFSOSA-?E1%6AA3 2420 2380 3230 32% 17.9 la.3 627 652 47 

SO8FS05A,-7Cl707&A3 50 

508F505A-7C1709AA3 50 

5091117A-7C~71tA66 . Za70’272d L370/ V?d 18.6’?7.5 770’ 7 1 f  58 

SqBf117A-?C170CAA6 ZbLd 2680’ 3756 3696 19.i 17.6/ 670’ 71f 48 

/ 

S08F?~7A-X~IQSM6 2530‘ 2590/ *010/3263/ 18.6’ 17.1/ 7 2 f  t2V‘ AS 

SDeF117A-TflMSaqg 2670‘ 2656 3CLd 3265/ l 8 . d  17.8‘ bld 71d 49 

SO8F11?A-7Ci??UA6 2670 2540 3670 3730 18.2 17.9 U S  717 49 

SddF117A-7Cl715116 2630 2610 SBeO 3803 19.5 18-1 660 720 43 

S08~305A-~C!801&43 2680/ 2420’ 3530/ 2 9 d  17.2‘ 16.5’ 678‘ 555’ LO 

S08F305A-X18WAIO ZL30’2LLf 3716 3316 17.d 16.7’ 707‘ 660’ 30 

, .  

16 

u 

43 

03 

46 

53 

SO 

59 

u 

G 

48 

42 

42 

37 

37 

45 

I& 

91 5 

F27 

905 

B;9 

QSd 

90 

929” 

900” 

a x  

898 

8 d  

853’ 

837 

8L9 

867 

864 

044 

857 

860’ 

85d 

9c3/ 

8 4 f  

074 

87s 

8352 “ 

849” 

898 

8 4  

lhiv Certificate of Analvsis .hail not be regroductd except in f ? r l l ,  withart the urittcn approval of the laboratory. 
Wetianst Seal C v n y  - 1255 Momwth 8 1 4 .  - t e b h r r g ,  11 - O U O 1  



[ NSC - 
TEXTURED GEmRISRANE STANDARD TESTING 

,,’ 
J ’  

/ 

/ 

i 

S08Fl17A-TC183lBA6 2670 2670 3560 3240 19.0 17.8 657 625 50 45 8% 861 SJbL117A-7C1~00331) 

SWF117A-7C1806AA6 2670 2tOO 3BCO 3360 18.9 17.9 685 653 42 42 926 839 S08:117A-7C1700021 1 
J‘SOf!F30LA-?Cl8lZAA6 262d 2586 3570’ 3 1 7 6  17.1’ 1 6 . J  6 6 /  62f L? U 904’ 0 7 4  SOSL3I~bA-7t~7001~1j 

SOBF;OLA-TCldl&Mb 2570’ 2586  34563626 1 6 . d 1 6 . f  525 697‘ L8 66 88< Sbb’ SOBL33U-7C18OQj71) 

S08F36LA-?C1824bA6 250d 2 4  3556  3696 17 .d17-d  655’ 2 8 /  43 U 875’ 03d S08i30&A~-7C1800091 

S08F305A-TC1002A43 2490 2680 3960 3%0 18.2 18.6 ?&I 655 45 L5 858 8LL SO8LS05A-7~18001if( 

f08F304A-7C190ZAA6 2700’ 27od Sad 3 2 1 d  17.6’ 16.5’ 677’ 6 0 f  46 L8 871’ 55s‘  SWL30bA-7C18c0’111 

S08F305n-7C1905A113 2170 2530 3310 3190 17.7 18.3 630 633 &2 42 827 813 S08~305~-7C1900c)32 

SO8F305A-?cl90W 2540 2530 %Po 3620 18.2 18.6 554 69e 41 43 B&6 SL8 S08L3054-7C1030042 

SOSF305A-7C1911M3 2610 2600 3960 3613 1?.7 17.5 748 710 C; 40 959 837 S08L305A-7C1900382 

S@F?.OLA-7C1901AA6 260d  2SCd 5 5 2 d 3 d  16.2’15.L‘ 62d ? l f  6 48 960/ 8S7/ 508UO44-7C1800121 

SOBF5WA-TC19WU6 2 6 d  2 6 5 d  Mud 3 3 3 6  193’ 18./ 708‘ 639’ 48 46 901/ 840’ SOBUD4A-7C1800041 

S08FZO4A-7ClSOTAA6 2660 2563 3FiO 33:5 i9.2 17.6 TOO 677 SO 55 S08L504A-7C1900041 

S08F3OCA-7C1911M6 ZLW 2430 3790 3510 18.3 17.8 6e6 660 51 i6 859 831 S08UOCA-?C1800061 

S@F11?A-7C101SAA6 2780 27bO 3560 3113 18.2 17.3 626 532 L f  58 9?5 88c 508Lli7A-7C1700031 

508F308A-7CZl?lAQ3 ZSCO 2543 3890 3290 17.7 17.5 fuI 6% 64 L1 642 8% SO8LSO&-7CZ~OOO22 

S08cJ05A-7C2?03AA3 2370 2370 3900 3260 18.3 17.7 744 659 LZ A2 8’F 818 508LJOSA.7C17CO092 

T h i s  Certificate of pna(vois shall not k reproduced except in full. without :ne written aFproval of the laboratory. 
National Seal Carpony - l b 3  Momarth Blvd. - blcrburg, IL - 61L07 

- -  
* 
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( NSC - 
TEXTUREU QOIEHBRAUE STWARD TESTING 

Dstc: 08/04/97 Page: 6 

Billtr) of Lading: 
FOR INFORMATIOb! ONLY 

7bGa To Be S h i m  
-cl-rHIu- 7/20ao 7/1250 _------ 

7/12 >ZOO M O E X  7/ 53, 7/fb(> '/fW 
SXESS A7 STRESS A i  STRA:U AT SiRA:N AT fR!CTIOY TEAR U S I S  BASE SHEET 

YIELD (@si) BREAX !s!) YIELD ( 2 )  BRLAK (%) ANtLE :g) (mi: P a L  NUM8E7 

w c .  
R O L L  

NIMBER Ms TD 10 13 WD TC MD TD TOP BOT. K, TD 

2500' 2680' 3076 2800' 18.d  17.3' 665/  S d  01 

26012 2590 36OC 3XO 18.1 18.1 6 3  619 0 

2613 2630 3810 3223 10.0 18.3 To6 621 48 

bb 

697' 5%' 43 
/ 

2500' 2520/ 3 6 5 6  3OZ.c)/ 77.6' 18.1 

41 

2630 2590 ?!30 29% 18.6 18.1 531 565 45 

2 6 5 6  2620' 4 0 5 6  5500' 17.9' I8.f 7 4 6  6 d  62 

26LO 2610 L2lO 3020 18.5 17.8 786 5 8 ;  0s 

2SLO 2530 3550 3520 15.9 15.6 667 671 4b 

BOO 2 ~ 0  x:o 3570 ic.8 18.2 6% 698 ~8 

2650 2620 5 7 0  3613 18.1 17.9 7Q7 698 44 

2670 2073 6130 3493 17.8 17.7 770 663 4: 

2U3' 2503' 3 9 1 0 / L X d  16.3'15.6/ 703' 77?/ L 

2MO 2650 3420 3310 lB.L I7.L 624 637 43 

42 

41 

C 2  

La 

39 

22 

CL 

L3 

58 

L l  

L2 

0 

48 

46 

43 

a 

$1 

Dare 

ThlS Cartificate of Analysis s b l !  net be rcp-odzed except in full, without the urittrn eparwrl of the l o b r a w r y .  
National Seal Conpcwy - 1255 Mwmouth Blvci. - GaLcsturg, I1 - 61431 

- -  
c 



1 2 6 7  P. 12 

Jane A i l m u  
Quality Cmrrot Manager 

k- 4 + 97 

T h i s  Certificate o f  k u t y s i s  3h.11 nor be rcproducej exce~: i n  ful l ,  uirhout the written epprovmt of the laboratory. 
N s t i O M l  SCjl Cotmany - 1255 MolplrrUth B l v d .  - b k r b u r g ,  !L - 61401 

- -  
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8-86-1997 12:02PM FROM NSC JANE ALLEN 3093435937 P. 13 

I 

Date: 0810L197 Page: 1 
FOR INFORMATIOK ONLY 

8 i l t ( s )  of Lading: To Be Skipgod 
2103 

C A R W  B U C K  
COUTZYT (X) 

2.36 
2.31 
2 . 2 Y  
2 . 2 f  
2 . 2 d  
2 . w  
2 . 2 d  
2 . 2 c  
2.22‘ 
2.25’ 
2.20 
2.35 
2.58 
2.38 
2.42 
2.u’ 
2 . 6 d  
2.43’ 
2.39’ 
2 -39 
2.41’ 

2.44’ 
2-34 

2.62 
2.36 
2.Lk 
2.60 
2 . a  
2.L2/ 
2.b: 
2.42 
2.38 

2 . 4 Y  

7=: 
BASE SHEET 
ROLL YWBER 

TP Itkuf ss 
(mi 1%) 

50.2 
80.6 
80.1 A 
8t-Z/ 
80.6’ 
81.4/ 

80.7’ 
80.2’ 

81.7’ 
81.1 ‘ 
80.2 
80.6 
82.1 
82. : 
82.4 
12.2 
83.0’ 
83.5 ’ 
80.7/ 
P.4 
3; -3’ 
8O.d 
a i  -3 
82- 7 
a i  .L 

12.2 
10.9 
37.3 
82.3 
63.3’ 
82.2 
83.9 
82.5 

82.6 

e2.7 

8 2 . 7 1  

a i  .4 

SOSL703A-7A2800052 
SL38L 103~-7AZBOO082 

t/ SOA103A~?A2800112 ..f 5o8LiO3A~7Azso0122 
J So8c7Q3A-7A2800132 
J SOBi? OU. 7A2900022 
JS0011OU-7~29OCO32 
JuraL103A-?zoo0042 
d Y  08L lO3A-7A2900062 
v t08L 1 03A - 7AtpOOO82 

SO~L103A-7A2930107 
S08L1024-7A2900112 
S a t 1  168-fCObC0041 
SML1168~7C0600071 
SO8L1168-7C06COlCl 

JS08L136~-7C0600131 
~ ~ ~ a ~ i i 6 a - 7 c o ~ o o o 2 i  
8’ SO2L‘116C-7CO700CSt 

308Ll lbC-7C07005Ll 
S08L116t-7C0700361 

J SO8L1;62-7COt00091. 
J SOSLl’6: -7COToOlOl 

sox1  16c - 7c0700121 
/SoSLl1 dC-7C0800011 

S08L116C-7C0800031 
508L116C-7CD800061 
M8L 116c~7cm0091  
508L116C-7CO8C0121 
ul8L116C-7C000003~ 

r/S3&116C-7CO9C0051 
SC6L1?6C-?~OO081 
SJELl16C-7C1000051 
~ L ~ l 6 C - 7 C l O G 0 0 6 1  

J SO8L 1 1M-7ClO0009: 
SOdLl17t-7clOCo1~: 
S38il:?C-?CllOtXZ? 
sbaL117c-7tllG0051 

0 . 9 6  
0.91; 

0.944’ 

CY 
0.943/ 

c- 

0 

. 
- ,  

. 1  <--> 
0.944’ 

C.9U 
3.%? 
0 - 9 4  
O.%? 
0.911’ 
0.907/ 
3.947/ 
0.946/ 
O.9L7 
0.9L7’ 
C Y  ~ 

3.966 

L- 
0.916 
0 . 9 U  
0.9ir6 

0.946 
0.946 
0.94.4 
0.946 
0.946 
0.945 
0.945. 
0.946 
0.945 
0.946 

-- 

-C.4 
-c.2 
. 7.  
L- 
~. 
L. 

-6.6’ 

- .  
G -. 

- .- .. - __ - - _  
L- 

o x y  . .  

J 

L- 

-0 .4  
-0.2’ 

-0.6’ 

-0.6 

-, 
L.----> 

_ - - _  
L-- 

(- -. 

i.-. - ’ 

-0.L 

-9.6 
-0.2 

0 . 3  

-..... 

-0.2’ 

-0 .5  

C . L  

0 2  
c 

.. 
0.U’ 

0.L 

0.6 
0 . 4 1  

0.6’ 

0 .6  

\ 

L 

C ’  
/- 

0.4 

0.6 
0 . 4  

0 . 4  

5 . 4  ‘ 
0.4  

0.4 

0 . 4  

- 
,- . 
L 

-- 

b 

1 
1 

1 -0 
1’ 

1’ 
1 /  
1 0  

./ 
1 
1 
1 

1 
1 
1’ 
1’ 
1’ 
1’ 
1 

!/ 

If 
1 
1’ 
1 
1 
? 
1 

1 
1 / 
1 
1 
1 

1 y  
1 

1 
1 

‘7 

2.31’ - 0 . 6 ,  
2 .bL 

2 -36 -0.6 
2.43 

‘ 7  b 

Jane A l Y e n  
Ounli- C n t r o l  Manager 

oaic 

This C e r t i f i c a t e  of A M l y S i S  snali net Le repracbxed except i n  full, uithout the  witton appro 
of the leborarorv. - u8tiorul Seal t u p n y  - 1255 M m t h  Elbd.  - t o l e r W g ,  IL - 61b01 itg’b_‘! 3 5 ~ 3  

- -  
# 



8-84-19S7 12 :UPM FROM NSC JANE ALLEN 309363593? 

BASE SHEET TEST RESULTS FOR TEXNREO CEQIEMDRACE 

Date; 08/01/97 

a i t l c s )  of Lading: TJ Be Shioeed 

u ) 8 t ~ 1 7 c - m i ~ a ~ i  
S08L117C-7C1100117 
S08L117C-X;1200021 

117c - 7c120003 1 - 
SOgLl tic- n1200051 
S08L117c-7c1200081 
S08LllX-7C12G0121 
SCSL117C-TE1300021 
SOsLl17C-TC1300051 
SOBL117C-~530081 
S0BL117C-TC1300121 
soaL117c~7c14ooc31 
S08L~160-7C14OW7l 
S08L1160-7C1~00101 
s08LlldD-?C1100131 
S08L117k-tC 15GO231 

J SO8L11 R- 7Cl5 WD81 
~SC8L1!7A-7ClSOOlEl 
SOEL1:7A-7t1500111 

JsoaL1174-7c15ooo21 
SOBUC5A-7C1600M2 
S08Ll. 7A-7t1600e)f 1 
SO8L305A-7C16110062 

/ 

r/ S01L117A-?C1~0081- 
S08Lll~A-~C1600111 

r/ SOBL 1 1 7A -?C I600 1 2 1 
SoaLJosA-7cl7oool2 
SCBLll7A-7C1750021, 
sJbLJC5A-7C17COOU 

J SO8Ll17A-7C1700061 
S08L305A-7ClmOOR 
X)8L335A-7t17C00@2 
SoBL117A-I~lTC0091~ 

J S08L3c5A-7Cl~0102 
S08i39AA-X1700111 
S0813t%A-7C1?031Ll 

v‘ SC8L305A-7ClMC012 

9 

Pege: 2 
FOR INFORMATION CNLY 

81.. 0 
8i.0 
8’1.0 
62.6. 
85.8 
82.5 
81 -9  

81 .I 

8s.2 
83.3 
82.1 
83.3 
82.9 
ab.L 
83.5 
82.7‘ 
w.3, 
82.8 
82.5- 
80.9 
81.7 
80.6 
82.0 ,  
82.1 
81.P’ 
81 .Z 
63.2 
81.2 
82.9’ 
81 .Z 

83.8 

82.9 
e3.4 
81.6/ 

12.2 

81.50 

t 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1’ 
1’ 
1 .  
1 -- 
1 
1 
1 
1’ 
1 

1 
1 
1 
1 -. 
1 

a 

- , .  
L-- 

1 

I /  
1 
I 
1 / 

8.946 
0.945 
0.945 

0.945 
0.947 
0.746 
0.947 
0.947 
c.9cb 
0.946 
0.%6 
C.%S 
0.9LT 
0.W7 
c.947 
0.9U0 

O. 946 
0.946‘ 
0.9C3 
0.946 
0.944 
0 .  PLS’ 
0.9U 

L-, 

L- 

c. . 
0. OLC 
0.%5 
0.944 
0.945‘ 
0.943 

0.943 
0.F43’ 
0.946 
0 . W  
0. a&.’- 

Jane ALL 
Ouality Cmtrol Mmegcc 

7 6 

2-w 3 
cmaa BLACK 
tONTE.4T ( X )  

2.42 
2 . a  
2 . u  

2.38 
2.42 
2.62 
2-23 
2.36 

2.30 
2.38 
2-35 
2.38 

2.u 
2.40 
2 . u  
2.LO’ 
2.39/ 
2.41 
z . 3 v  
2.20 
2 -58 
2 -30 
2 -34 /‘- 
2.38 

2.30 
2.29 
2.25 
2 .zJ 
2 -28 

2.15 
2-16’ 
2 .a 
2 .so 
2.31’- 

c: 

c 

5 z = I -  &lr‘kf  

DlMEYSiaWAL STMILITY 
10: <X CHANGE! TD 

-0.6 

-0.6 
,-.- - 
-0 .6 

-0.e 

-0.C 

-0.4 

-C.6 

-0.6 
-0.4’ 

.. - ,  
<.- 

-0.4’ 
-0.2 

-0.64- 

,- 
L.. 
-0 .2 
-0.4 

0 
-3 .2  

-0 .2 

-0.2 

-0.2’ 

0 

7 

Osrt 

c . 4  

O*L 

L- 
0.4  

0.2 

0 .4  

C.2 

0.4 

0.4 
0.4‘ 

</- - 

0.2’ 
0.4 

0 . J  

c - -  
0.4 
0 .4  

0 
0.1 

0 .i 

0.6 

0 . 2 4  

0 

4 

T h i s  Certificate of Anslysis s h r l ;  not bc repr&ccd erc- in i d : ,  without the written approval 
of the laboratory. - NationaI Seal C k n y  - t255 CtamDuth I l vd .  - tatcsburg, IL - bi601 



BASE SHEET TEST RESULTS F S  TEXTURED GLWEnBRUE 

Dl’te: 08/04/97 Page: 5 

( NSC - 
I spz-: 

BASE SHEET 

ROLL UU4BER 

~ S O E ~ L ~ ~ U - R ~ ~ J C O S ~  
soBL3osA-7cluocos2 . 

~ S 0 8 L 3 o L A ~ 7 C 1 ~ 0 0 0 1 1 ~  
508L30LA-7C1800!&1- 
SoSL305A-7Z160OWZ 
SO8L3QLa- 7t1800071 
508L305A-tf1800082 
SOf3L3oLA-7C18OC#1 
SOBLSOSA- IC1800092 

.I sosLsocA- 7c1800111 
Y S08U0&4-7C180DlZl 

S08UOSA~7:1800122 
f08UOC4~7C195CD21 
508L305A-7tl9000t2 
508UO4A-7C1900351 
SmL3OSa-7C190w52 

J SOeUOCA-7C1900061 ’ 
S08UOSA-7C190D082 
S08L308A-7C1WO112 

S0SL308A~7CX;30042 
SCSL308A-7C21OOO22 
$08L348A-7C2?00052 
S08U08A-7U100082 
908L50&-7C2100112 

S ~ ~ L S O ~ A - ~ C K ) O O ~ ~ Z  

~ s o ~ L ~ ~ ~ A - ~ c z L ~ ~ z  
S03LfO?A-?CZCC0042 
SD8LfC?A-7tZCCOOR 
S08L3C?A-IC2000102 
SOtL357A -~CZSOW12 
S08L307A-7CZSCOOS2 
SO8L307A - 7C25 00092. 
SOILJC7A-7=25~0122 
S08L3C7A-TC26C0022 
S08C307A-7C2tU0052 
EO6LSC7A-7C2600092 
soBL307A- 7C2600122 

THICKNESS 
(mi Lo) 

93 -2 ” 
82.2 
84.7’ 
83.1 
a i  .o 
82.5 
80.0 
80.6 
81.7 
80.k‘  
82.6‘ 
81 .b 

11 .: 
82.2 
1z.4 
81 .S 
82.6 ’ 
81.3 
82.5 

81 -4  

81.2 
81.C’ 
81.9 
80.8’ 
83.6 
80.3 
B0.c 
82.1 
81.5 
01 .s 
21.3 
81 .i 
a i .  1 

eo .5 
e0.6 

ai .5 

a1.c 

1 

WRBON BLACK DENSIiY CAR- BLACK 

1 ’  
1 

1 /  
1 

1 
7 

1 
1 
1‘ 
1 /  
1 
1 
1 

2 
1 
2’ 
1 
1 

1 
1 
1 
1 
1’ 
1 
1/  
1 
1 

1 
1 
1 
! 

: 
1 
1 
1 

7 

Jane dlcn 
ouelity Control Manager 

0.945’ 
0.9U 

C . 9 U  
c.9b3 

c 

f.943 
0.94s 

L’ 
C.944‘ 
C.% 
0.944 
G.9G4 
0.944 
0.9U 
0.9L5‘ 
0.944 
0.94 
0 - 9Lf 
O.9U 
0.916 
0.945 
0.950’ 
0.953 
0.950’ 
0.951 
0.950 
0.950 
0.950 
0.951 
0.9L9 
3.E50 
0.cso 
0.950 
0 . 9 U  
C.950 

__ . .  

5 

CCBITEUi ( Z )  

2.34’ 
2.16 
2.29’ 
2.30 
2.14 
2.v 

2.26 
2.18 
2.33/ 
2.39’ 
2.15 
2-51 
2.20 
2.29 
2.18 

2.12 
2.14 
2.05 
2.32 
2.6: 
2.7C 

2 . 3  
2.68 
2-75 
2.76 
2 . 3  
?.?L 
2.71 
2.72 
2.66 
2.69 
2.66 
2 & 
2 -63 

2 . 3 4 /  

2.68’ 

7 

-3.L ” 
-0 .2 

L- 

-6.6 
-C.Z 

r;- 
L’ 
-0.6 
-0.2 

0- 

-0.2 

-0.Z 

- 0 . g  

-0.2 ’ 
-0.Z 

0 . 3  
-0.L 
-0.2 

0.0 

-0.2 

3 

&re 

This Certificate of A L N I ~ L ! ~  shsli not be ramo&c,d except in f u l l .  withart the written sppreval 
of the lowratory. - Na:imei Seal Carpam - 1255 R m e k  B L v d .  - CaIesburg, I L  - 61401 

0 . c  ‘ 
G.2 

c- 

0 . 4  
0 .4  
- \  

L-. c- 
3 . t  
0.2 

0 

0.2 

0.2 

/ 

0 . 2 1  

0.4 

C.4 

0 . 4  
3 . 4  
0 . ;  

0 . 4  

0 .Z 

3 

. 



8-80-1997 12:ddPM FROM NSC JANE ALLEN 3893435S37 - 1 2 6 7  p . 1 6  

BASE SHEET TEST RESLLTS IoR TEXTURED tEOnEWRANf 

8i ! l (s)  of Lading: 

5pZ 
BASE SHEET 

ROLL N M E R  
- 

SOBL915D -61(0300042 
SOU91 5D-bCCDS00082 
scBL9153-6K~~0132 

j S o B i W  SD-6Iob~012 
SO&915D-6K%300~~ 
S38L915D-6KOCOOOR 

~S08:9153-6KOC00? 12 
J S O ~ L ~ ~ S D - ~ K ~ ~ ~ % ~  

SCSL9160 - ~ 0 5 0 0 0 2 2 -  
S58L91&-6L0530082 
S38L9ldD-6K0500132 
508:9160-6K0600032 
S08.9160 -6K060oocIz 
SOSL916D- CK0600132 
S381.916D-6KO700022 
SOeL9160-6K0700062 

v S38i91&-6r<Q7DOOR 
S38L91;B-6K0800012 
508t9178-6K0800052 

v SO8L9178-6K5b00002 
~S0819178 - 6 K O M O  132 
Y S0819178-6KO9O0012 

SOML9l7B-6K0900042 
L/ 50RL9lfB-dY3900062 

SOBL9178-6K0900092 
SO8LO:TB-6k‘OWO:.i2 

S08191~-6ICo7OaIc2 

’4btlGTNS 6 

r07+\~5. ( 4  ‘ .-- 

L’ 

-MIL C A T  I oe.2 3o.w 
( m i  1s) DISPFRSICN (cstagory) ( s / a 3 )  

THICXNFSS URBON BLACK OEUSITY 

~ -. . . . . . . . . -  ... 

83.9 1 0.915 
81 -3 I 0 .%3 
ao.9 1 0.943 
80.2’ 1’ 0.946/ 
81 .b 1 0.945 
80.5 1 3.945 
80.7’ 1 y  5.945’ 
w .ry  1 I  c-‘ 
8G.J 1 0.9b5 

01.6 1 0 . w  
81 -3 1 0 . w  
I t  .s 1 0.365 
BO.? 1 0.9& 
81 .O  1 0.9Cb 

8 0 . 4  1 0 . 9 U  
m.9 : 0.945 
80.7 1 0.%5 

81.3 1 0.940 
eo.? 1 0.945 
8; -2 ’ 1’ 0.%5.’’ 
81.3 1‘ 0 . W V  
80.6 ’ 1’ C.pC6’ 
81.1 1 0.945 
80.2 1’ r 

81.5 1 

81 -5’ !/ L ‘ 

, 

81.1 1 0.3c-5 

8 B 5 

41 39 uo 

0.9LL -- I- 

-- 

c 7 7 0 3  

=ARBOR K A C K  
=TENT ( X )  

2.19 
2.08 
2.14 
2.60’ 
2.i2 
2.20 
t.2L’ 
2-27‘ 
2 . G  
2.26 
2.25 
2.2L 
2-24 
2.25 
2.31 
2.2c 
2.27 
2.23/ 
2.26 
2.26 
2 . 2 Y  
2.26‘’ 
2.27 /’ 
2.30 
2.27’ 
2.25 
2.15 

2.1 i \Y * - c , -  .- 
DIMENSIONAL SlIBILllY 
MO C CHANGE) 70 

... - ~ 

- 0 . C  3.6 

-0.2 0.2 

r-  . F. i- 
-0.L 0.6 
-0 .6  C.L 

L- L 
0.0 0.2  
-0.; 0.4  

-0.2 t . L  

- t . b  0.L 

-0 .L  0.L 

-0 .4  0. L 
i-. . c-- 
-0 .4 0.L’ 

P 
C I I 

34 19 19 

Date 

. .  . 

b 

1 
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FROM NSC JAhE ALLEN 309-937 

August 4, 1997 

CERTIFICATION 

Customer: Grormd Safe, Inc. 

Project Name: Femald, OH _ _ .  

Project Number: 3688-100 

We hereby certify the following roU(s) of gcomrmbrane wadwere tested for 
en\ironmexstal stress crack resistance (ESCR). ESCR was determined according to 
ASTM D 5397, single pint. Individual test results follow: - a%\ 

Roll Number units Value 

SOBF307A-7C2707M HOURS >600' 

SOSFl I7A-7C I 705AA6 

NATIONAL SEAL COMPAbY 

HOURS 

F 0 4. 9 7 
Dart I 

Quaiity Control hianager 

I 



P [ NSC - C8/oS/97 1 
C u s : w r :  Ground Safe. inc. 

POLYETHYLENE QRTIfItATE OF ANALYSIS 

Resin T y p e :  folvay 

Protect Namc: Fcc?ulc. 3n 

Pre;eet Nunbcr: Sw18-100 

B i l l  of Lading: 
FOR INFORMATION ONLY 

l o  le Shipped 

W heroby c e r t i f y  the: the poiyethylcnr r a i n  for tne &eve identified s h i m t ,  m t C t 5  or exceeds WatiOtwl 

Seal  Conpany's spec!fieatjens, k l o u .  

Melt f l w  index uas decwmined according t o  ASTM D 1238 Ccndition lW/2.16. 
to ASTH D 1505. 
The snroge  W tcrt r e m i t s  are Listed in the table belar. 

Testing us performed on each resin blend. 

J cr 
Dcvify uas dcterm;ncd accordirw 

more Jpcroprirte, esrtm black content has d t t e m ; w i  ascordiaq A S . M ~  

ASTU 0 I loc3 ~ ( O O I L  I ~ Q  +y kis, 
;L 

A U m  A 

RESIN SPECIFICAT l a S  

d J BLEND 
&UMBER 

351L 
308A 
9150 
9160 
31 ?e 

/ 0.25 
0.27 
0.30 ' 
0.28 / 

/ 

0.33 

0.937' 
0.937' 
0.%L 1,. 

0.945 J 

0.965 J 

'.- a 
2.22 . 
2-26 . 
2.25 

Jane ALL& 

P w l i t y  :catre: Marupor 

Note: Ykcn no carbon b k t  content mlut is listed, the resin containrd no arbor, black. 

:his Certificate of AnaLwis shall not k reprduccri except in h L 1 ,  without :he written approval of the labormtory. 
Matimi SO31 t-ny - 125s w m t h  Slvd. - GsI-krrg. $1 - 61401 



pOLYETHYLEWE QRT I f I C A E  OF AHALYSlS 

Custcmer: Grornd Safe, 1%. L a i n  T v p :  Solmy 

Project  Nau:  Fcrald,  W 

Project Wiber: JGS8-100 

B i l l  of Ladinq: To Be Shipped 

~ ~~~ ~~ 
~ 

Lr-R INFORMATION ONLY 

RESIN SPEC:FICATIONS 

Censity (with CarSon black) 

Carbon Black Content 

51.0 31 \oA. 0 D+ 
BLEND ’ HE11 FLCU 
NUMBER lYDEX 

1 OU C.23 ‘ 
1 OSA 0.24’ 
1756 0.26’ 
1 i6C 0.26’ 
117h O.2L’ 
117C 0.232 
30cA 0.23 
305A 0.28 

/ 

Jane M l e n  
Quolfty Control Manager 

Rk5lP.l 
DENSITY 

0.9G ’ 
0 .9U ’ 

0.966’ 
0.946’ 
0.967’ 

0.936’ 

0 . N ’  

0.935 

s - 5 4 - 4 7  
Date: 

Note; Yhen no carbon black content value i s  Listed. the r n i n  ccntsined no carbon black. 

This Ccrtiffcotc of Analysis shal i  not be r e p r e c e d  c v c p r  in f u l l ,  ui:hout tke drittm appraval oi thv tamratory. 
Nat imnol  Seat Cawany - 1255 Monmwth Blvd.  - Gsl.stur& li - 6:40; 



8-&I-1997 1 2 : b A W  %OM NSC JANE ALLEN 393635937 

SOLVAY 
POLYMERS 

FOR INFORMATION CNLY OctcSez 1 3 ,  1996 

h'ational  S e a l  Comf ny - 

Jane Ailen 
P 0 Box 1448  
Caleoburg, 15 6141 '1  

L i s t e d  below are t l i e  d a t t  011 G35-24 -14?  s h r p e n t s :  
6 

s c l v a y  Order N c n ; b e .  : 
Customer PO: 
Date Shipped: 
Shipped To: 
Lot Number: 
Hopper Car Number: 
Weight,  Lbs.: 

TEST 

nLH1 
MELT I N D E X  

DENSITY (PIATLTaL R15111) 
CARBON 
VOLATILES 
OXIDATIVE INDUCT10 T:M? 4230 
GELS 

OC7513 
G1145 
lG/:3!?6 
GALZSS'JRG, 15 
ci39 17PC :A  
ELTX ?E32 
1SO,150 

MZT3OD 

D l238-90t 
3 1238-9Of: 
D 4383-89 
3 189-88 
A57Y-44-304  
AS 7Y-4 4 - 3 02. 
h57Y-74-3c5 

2 - 3  WTt 
3 .052  WTt 
130 MIN. 
9.00 16zN2 

Sincezely, 

&$./4.L;.Z- 
Sam j. Valenti 11; 
Regulatory Coordin Y >r 
phone: [ ? 1 3 )  307'-b -.!e 

KSC Batch #9 17B 



I h 

SOLVAY 
P 0 LY M E R S 

FOR INFORMATION CNLY O c t o b e r  lC, 1995 

National Seer Comp-tny ~ ~ 

Jane Allen 
P o aox 1448  
GaiesSurg, XL 61431 e. 

Listed beLow are tP.e da ' :~  on G36-24-:49 shrpments: 

Solvay Order N u d e r :  
Customer PO: 
D a t e  Shipped : 
Shipped TO: 
L o t  Number: 
Hopper Car Number: 
weight, Lbs. : 

TES" ME?HOD 

WE,? iNDEX 
/ "e ' 

D 1 2 3 8 - 9 O b  
U L K  
DCNSXTY (NATURAL RESIN) 

2 3 . 1  , G/lOH 
0.9383 c /CC ? 0.4 3 5  n.J 
2 . 3  wro 

hm 0.015 
130 HZN. 
8 - 0 0  16INZ 

Sincerely, 

&(j.1/,,L,.t 5 
Sam J. Valenti 111 
R ~ g ' i l a ~ o r y  Coordi3ac:or 
Phone: ( 7 L 3 )  307-5 1 4  

sab 

NSC Batch $9 16D 

.. . 



8-04-1997 12:d'fi FROM NSC JME ALLEN 309343593? 

I a@) ISOLVAY 

P. 19 - 1267 

SOLVAY 
POLYMERS 

FOR INFORMATION CrJL!' 

Natianal Sea? CornE;i,:y 
Jane Aller. 
? 0 Sox 1448 
Galesburg, It 61401 

L i s t e d  below are t'k. da1:s cn G36-24-149 

Solvay Order Nurr.bt : 
Castamer PO: 
Date Shipped: 
Shipped To: 
Lor  Nunlt;er: 
Hop-bet Car Nuxber: 
W e i g h t ,  Lbc.  : 

TEST 

MELT ZEIDZX 
ELMI 

CARBCN 
VOLATlLES 

GELS 

- 

DENSITY (HATURAL pzs:ri;  

OXXCATIVE IhDC'CTIO.rl TIM:: @ Z O O  

oczober 11, 1936 

r. 
shipnenzs : 

O C 7 5 3 7  
G974 
IO/ 10196 
G A U S B U R G ,  IL 
C609 15?02n 
ELTX 1474 
190,600 

YSTHOD 

D 1238-90b 
0 1236-9Cb 
D 4883-83 

AS7Y-44-3C4 
A 5 7 Y - 4 4 - 3 C z  
A 5 7 Y - 7 4 - 3 C S  

c iss-ee 2 . 1  
0. O f C  wr9 
110 HIN. 
4 . 0 0  16ZN2 

Sam :. V a l e n t i  111 
Requlatory Coord?:; . ror  
P t o r : ~ :  (7i3) 337-2 74 

Sdb 

NSC E3atc.h #915D 



@ 

FOR INFORMATIOh! CNLY 

SOLVAY 
S$AY POLYMERS 

National  Seal Company 
Jane A l l e n  
P. 0. Box 1 4 4 3  
Galesburg, IL 61401 

Listed below are the data on G36-24-150 shipnents: 

Solvay Order Nunbsr: 
Customer PO: 
Date Shipped: 
Shi?ped TO: 
Lot Number: 
Hopper Car Number: 
Weight, LDs. : 

TEST 

ocas IS 
G2053 
03/10j 97 
GALESBL'RG, fL 
C70308101A 
ELTX 3180 
i 8 7 , a w  

MTTHOD 

- 
.l 2 6 2' p.2a 

March 11, 1997 

I. 

RESULT UNITS 

MELT INljEX D 1238-9CS 0 . 5 6 0 J  G / l O ? I '  
G/ 10M ELMI D 3238-9Ob 21.8 

DENSITY (NAT'JRAL RESIN) D 486'3-8s 0.93844'  G / C C  0.435 Mt- @ 0XIDP.TIVE INDUCTION TIME Q 2 O C  A57Y-44-3  0 2  14 0 M I N  . 
236IN 

A57Y -7 4-3 05 1.00 2361N 
GELS >.8m A57Y-74-305  0 
GELS >. 4m-c - ~ I M C  

San J. V a l e n t i  I i I  
Regulatory Coordinator 
Phone: (713) 307-3774 

s a b  

* YSC Batch #308A 



P. 2:  
-- 1267'  

SOLVAY 
POLYMERS 

March 7, 1997 
FOR INFORMATIOP! 2NLY 

~ ~- biational Seal  C0mpar.y ~ ~ 

Jane Allen 
P. 0 .  BOX 1448 
Galzsburg, IL 61401 

Listee below are the data on G36-24-150 shipments: 

7 

S o l v a y  Order Number: 
Customer PO: 
D a t e  Shipped: 
Shipped To: 
Lot tjumber : 
Hopper Car Number: 
Weight, Lbs. : 

TEST - 

OC8893 
G 2 0 3 0  
03 /06 /97  
GXLESBURG, IL 
C70304FOlA 
ESTX 1309 
187,800 

METHOD RESULT LWZTS 

MELT INDEX D 3238-9033 O - 2 3 O J  G / l O P ?  \ * o h a x  

HLMI 

OXIDATIVE INDUCTICN T I Y E  @ Z O C  A 5 7 Y - 4 4 - 3 0 2  130 MIN . 
GELS >.8mn 
GELS >.4ma-c.8mm 

D 1238-9Ob 1 9 . 3  GjlOM 0 D E N S I T Y  (NATURAL RESIN) D 4883-89 0.9365/ G/Ct 0-43=Mbd 

A57Y-74-305 0 2361N 
k 5 f Y - 7 4 - 3 0 5  0 236fN 

Sam 2 .  Valent i  11: 
Regulacory Cocrdinator 
P h c n e :  (713) 307-3774 

s a b  

XSC Batch #304A 



SOLVAY 
P 0 LY M E RS 

March 7 ,  1997 
FOR INFORMATIOF! :fit!' 

National Seal Company 
Jane Allen 
P. 0. Box 1 4 4 8  
Galesburg, IL 61401 6 

Listed b e l w  are the data on G36-24-150 shipments: 

Solvay Order Number: 
Customer PO: 
Date Shipped: 
shipped To: 
Lot Nunbar: 
Hopper Car Numbar: 
Weight, L b s . :  

TEST 

OC8594 
2030 
0 3 / 0 6 /  97 
GALESBL'RC;, IS 
C7 0 3 0 5 F 0 1 A  
ELTX 5 3 2 8  
192,450 

UNITS - METHOD RSSULT 

sincerely, 

Szm J. Valenti 111 
Regulatory Coordinator 
P h o n e :  (713) 307-3774 

NSC Batch #303A 



SOLVAY 
POLYMERS 

FOR INFORMATIOK -iQf_Y 
Hationel Seal Company 
Jane Allen 
P. 0. Box 1 4 4 8  
Galesburq, IL 61401 

Listed below are the data OK G36-24-153 shipments: 

Solvcy Order Nuinbar: 
Customer PO: 
Date Shipped: 
Shipped To: 
Lot Number: 
Hopper Car Number: 
Weight, Lbs. : 

TEST 

OC8919 
G2053 
0 3 / 1 0 / 9 7  
GALESBURG, iL 
C7 0 3 07 FO 2 A 
ELTX 3 0 6 8  
188,550 

VETHCD 

KELT INDEX 0 1238-90b 

GELS > . 8 m  
GELS > .4m-<. 8m;n 

A57Y-7 4 -3CS 
A57 Y - i  4 -3 0 5 

P. 23 -- 1267 

Narch 11, 1997 

,# 

RESULT UWITS 

0 . 2 5 0 /  G/lOM i - o M * X  
22.1 G/lOM 
- 0 . 9 3 8 4 J  C/CC 0.93a' e13 

xm. 13 0 
0 2361n 
3.00 23GXN 

Sincerely, 

&4.V&Zr 
Sam J. Valent1 I11 
Regulatory Z o o r d i n a t o r  
Phone: (713) 3 3 7 - 3 7 7 1  

NSC Batch #387A 



e-@A-1997 l2:47pM FROM NSC JANE ALLEN 3853435937 P. 24 

SOLVAY 
PO LY M E RS 

N a t i o n a l  Seal Company 
Jane Allen 
P 0 Box 1448  
Galesburg, IL 61401 
309-343-5937 

February 2 5 ,  1997 

~ C WORMATION ONLY 

TEST 

Listed below are t h e . d a t a  on G36-24-149 shipnents:  

Solvay Order Number: 
Customer PO: 
Date Shipped: 
Shipped To: 
L o t  Number: 
Hopper Car Number: 
Weight, Lbs. : 

OC8015 
G1610 
02 /24 /97  
GALESBURC, IL 
C7 0 117PO 1 A  
ELTX 1128 
187,156 

IrSETHOb 
MELT INDEX D i23a-gob 

DENSITY (NATURAL RESIN) D 4883-89 
HLnI - D 1238-905 

CAXBGN D 189-88 
V O U T I L E S  A57Y -4  4-3 0 4 
OXIDATIVE INDUCTION TINE @ Z O O  AS7P-44-302 
GELS A57Y-74-3 05 

RESULT 

0 . 2 s o J  
2 0 . 1  
0 - 9  3 8 C *''. 
2.4 
0.051 
140 
5 . 0 0  

Sax J. Valenti 111 
Regulatory Coordinator 
Phone: (713) 307-3774 

sab 

XSC Batch #117A 



@I SOLVAY 
SOLVAY POLYMERS 

February 2 6 ,  1997 

FOR INFORMATIC v National Seal Coinpanj 
Jane Allen 
P 0 Box 1448 
Galesburg, IL 61401 

Listed below are t h e  data on G36-24-149 shipments: 

Solvay Order Number: 
Customer PO: 
Date Snipped: 
Shipped To: 
Lot Number: 
Hopper Car Nunber: 
Weight , Lbs . : 

OC8 103 
G1610 
02/25/97 
GALESBUZG, IL 
C7 0117P02k 
ELTX 1450 
195,300 

TEST METHCD 

MELT INDEX D 1338-9Ob 
HLMI D 123s-90b 
DENSITY (NATURP.L RESIX) D 4883-09 
CARBON 1 8 9 - S P  
VOWSILES A57Y-44-304 
OXIDATIVE INDCCTION TIMZ @ Z O O  A57Y-44-302 
GELS A57Y-74-305 

RSS'JLT UNITS 

0 . 2 3 7 y  G/lOM 
2 0 . 7  G/lOM 
0 . 5 3 2 2 /  G/CC - 0.535 ma- 
2 . 4  wT% 
0 . 0 4 :  wT% 
12 0 MIN . 
1.39 16IN2 

Sincerely, - 

& & 4 l d z  
Sam J. Valent1 111 
Regxlacorgr Coordinatcr 
Phcne: (713) 307-3774 

NSC Batch #117C 



n P. 25 

1 2 6 7  

SOLVAY 
PO LY M E RS 

February 2 4 ,  1997 
FOR INFORMATION Phf '  Y 

National S e a l  Company 
Jane Allen 
P 0 Box 1 4 4 8  

Listed below are t h e  data on G36-24-149 shipments: 

Galesburg, IL 61401 5 

Solvay Order Number: 
Customer PO: 
Date Shipped: 
Shipped To: 
L o t  Number: 
Iiopper Car Number: 
Weight, Lbs. : 

TEST 
MELT INDEX 
HLMI 

CASEON 
DENSITY (NATURkL RESIN) 

VOLATILES 
OXIDATIVE INDUCTION TIHE @ t o 0  
GELS 

OC8013 
GI610 
0 2 /  2 l/ 97 
GALESBURG, IL 
c7011 SPC2.A 
ACFX 96792 
187,850 

METHOb 
D 1238-903 0 . 2 6 4 J  G/TOX l.O*fiF 
D 1238-905 21.5 G / 1 O N  
D 4883-89 0 . 9 3 7 8 J  G / C C  0.93s u)&- 
D 189-88 2 . 4  WTt 
A57Y-44-304 0 . 0 6 3  WTI 
A57Y-44-3  02  13 0 MIN. 
A57 Y -74 - 3  05 1.00 161N2 

Sam 5 .  V a i e n t i  1x1 
Regula=ory Caordinazor 
Phmc: ( 7 1 3 )  307-3774  

sa b 

.. . . .  . ..- ., * 

NSC Batch g116B 



8-0d-1997 12:48pM FROM NSC J 4 E  ALLEN %3a35&7 P. 27 -- 1 2 6 7  

SOLVAY 
PO LY M E RS 

FOR INFORMATION ONLY 

February 2 5 ,  1997 

National Seal Company 
Jane Allen 
P 0 Box 1 4 4 8  
Galesburg, IL 61401 

Listed below are the data on G36-24-149 shipments: 

Solvay Order Number: 
Customer PO: 
Date Shipped: 
Shipped To: 
Lot Number: 
Hopper C a r  Number : 
Weight, Lbs. : 

TEST 

OC8014 
61610 
0 2 / 2 4 / 9 7  
GALESBURG, IL 
C70116P03A 
ZLTX 1 3 5 3  
195,000 

NETHOD RESVLT UNITS 

.MELT INDEX D 1238-9Ob 0 , 2 3 8 /  G / l O M  1.0  AS. 
HLMI 

CARBON , 3 189-88 2 .4  WT% 
VOLATILES AS7Y-4 4-3 0 4 0 . 0 6 5  WT% 
OXIDATZVE INDGCTIOK TIM2 @203 A57Y-44-302 13 0 M I N  . 
GELS AS7Y-74-3 05 4 . 0 0  161N2 

D 1238-905 2 0 . 4  G / l O M  a DENSITY (NATm& RESIN) D 48a3-m 0 . 9 3 8 1 J  G/CC 0.4% ~ i r ~ .  

Sincerely , 

& J * f L z -  
Sam J. Valenti 111 
Regulatory Coordinator 
Phone: ( 7 1 3 )  307-3774 

sab 

NSC Batch #116C 



6) SOLVAY 
SOLVAY POLYMERS 

FOR INFORMATION ONLY 
January 21, 1997 

-National Seal  Company 
Jane Allen 
P 0 Box 1448 
Galesburg, IL 61401 

Listed below are the data on G 3 6 - 2 4 - 1 4 9  shipments: 

Solvay Order Nunber: 
Customer PO: 
Date Shipped: 
Shipped To: 
Lot Number : 
Hopper Car Number: 
Weight, Lbs. : 

TEST 

OC7996 
G1608 
01/20/97 
GALESBZRG, fL 
C7 01031?02A 
ELTX 2314 
191,950 

MELT INDEX D 1238-90b 0.247y G/lOM ImoE.(4% 

D 1238-90b 20.1 G / l O M  
0.9375y G/CC 0 . 9 3 5  H , ~  

@ K L X I  
DENSITY (NAT'JRAL RESIN) D 4~183-a9 
CARBON D 189-88 2.3 wT8 
VOLATILES A 5 7 Y - 4 4 - 3  G 4  0 . 0 4 3  hT% 
OXIDATXVE INDUCTION TIME $300 A57Y-44-302 13 0 KIN. 
GELS A57Y-74 - 3  0 5  1.00 161x2 

Sincerely, .... 

Sam J. Valenti IIi 
Regulatory Ccordinator 
Phone: (713) 307-3774 NSC Batch g103A 



8:W-1-7 12:mpM FROM NSC J4hE ALLEN 3093655537 
-- 126 7 p-29 

SOLVAY 
PO LYM E R S  

FOR INFORMATION ONLY 
January 15, 1997 

~ 
~. . .  ~. . -  

National seal Coupany 
Jane Allen ~ 

P 0 Box 1448 
Galesburg, IL 61401 

L i s t e d  below are the data on G36-24-149 rhipmants: 
:. 

Solvay O r d e r  Number: 
Customer x): 
Date Shipped: 
S h l p p e d  To: 
Lot Number: 
Hopper Car Number: 
Weight, Lbs.: 

OC8196 
G1679 
01/ 16/97 
GALESBURG, 15 
C70132P@lA 
ELTX 1646  
191,400 

FELT INDEX 

DENSITY (NATUIVLL RESTN) 
CAXBOW 
VOLATILES 
OXIDATIVE INDUCTION TIME e200 
GELS 

HLHI 
D 1238-90b 
D 1238-9Cb 
D 4833-89 
D 189-86 
A57Y-44-304 
A 5 3 Y  -44-302 
a57y-74-305 

RESULT 

C.248 4' 

20.9 
0.9384 / 
2.3 
0 . 0 3 7  
130 
4.00 

Sincerely, 

c7&&.Y&z- 
Sam J. Valenti XI1 
Regulate-cy Coordinator 
Phone: ( 713 ) 507-3174 

sab 

NSC Batch H02A 



FAX TRANSMISSION 
NAT~ONAL SEAL COMPANY 

1255 M o n m o ~  Blvd. 
Galesburg, Il. 61 401 

Fax: (309) 343-2981 
(309)343-3418 - 

To: Rick Schairbaum 

Fax #: 513 648 3407 

From: Jane AUen 

Subject: Certifications - Fernald, OH 

Date: December 2,1997 

Pages: 6, including this cover sheet. 

COMMENTS: 

An additional roll of 80 mil double-sided t e x t a d  iiner was shipped today to the Fernald, Ohio 
jobsite. The roil number is SOSF926A-7J1203AX3. The Low temperature brittleness and stress 
crack testing are ~ i l I  in progress. I will fonvard this testing when it is complete. 

If you have questions, pIease can. 

e 



Cwtunt?: Ptcro t n v i r m t e l  Resin .Type: Solvay 

R i l l  of Lading: l a 9  

Ue hcte4y certify that the polyethylene resin for  the &ow idmtifid shiptent, meets or exceeds N a t l a u l  
Sesl Coep~y's bpecfflcatianc. Testing uas p r f o d  an cwh mSn blend. 

Melt f t o u  i&x WE & t a r s i d  according t a  =TU 3 1238 Condition 1WR.1.6. 
to A S W  D lfO5. 
The average t e s t  t c s u l t t  ore listed in the tablt k l o u .  

Dwsity ubs detensined ec=ording 

Where eppraprlett, carbon black content was determind according K O  .4SW D 1693. 

32u 

MELT FLW 
1 YDEX 

(s/?O mir.) 

0.2'1 0.9& 2.19 

Date: 

Note: Uhen rn carbon b k k  content value i s  l i s t e d ,  the resin contain& no cerbm blecb. 

I 

I 

I 
I 

! 
I 
I 

I i 

1 

I 
I 



I 

Project Number: 3688-100 

Bill of Lading: I4849 

We h a b y  4 the polyethylene v c m b r a n e  fir the above i k t 6 0 d  jhipat mccU or excsed the project 
spacifcations. be!ou-. Testing w88s performed at &e fruIuclcy hdicalcd. 

raw poljmezic material is first qulity poIyc&yiene ndn no morked plastic. Thickness was measured 
according to ASTh4 D 51 99. Tensile propenies were detanuned m a c w r d e  With A S f M  D 635, NSF modfie4 
using Type IV dubbell  speckens. a strain rate of Wo inches per mimite. ad a gnp m0vemet.t for strain 
&&atjors. C h n  Slack dispersion was de- accuding to .4!3I'?~l D 55%. Carbon bladr content wm 
dataminod according ASTM D I 603. Dimensional stability was dctnnined according to ASTM D 1234 at 1 c(i" C 
far 01:c ncur. Tear resistPnce was d e : d n e d  amrding LO A S M  D 1004. k i ? y  was detenxmd accordbg to 
A S M  D 1505 tow temperature brittleness wm dctcmrintd accordkg to ASM D 746. Envuonmmtal mess crack 
was determined acccrding io ASTM D 5397. 

A databsse listing of all test velua follows: 

GEOhEMXUNE SPECIFICATIOKS 

Thickness 
Stress at Yield 
S~I!SS at Break 
Strain 81 Yield 
S t a i n  ai Break 
Tear Resis.tance 
Carbon Black Dispcrrioa 
Carbon Kick Cun:e;?t 

Dimnsimal Stability 
kEnvironmmtnl StnsJ Crack 
* L w  T c q ~ c r ~ c  Bnnlentss 

Density 

NATIONAL SEAL COMPANY 

80.0 nul !&mum Avg 
2000 psi Minimurn Avg. 
2000 psi Minimm. AYg. 
12.0% hlirumum Avg. 
200% Miamum Avg. 

650 ppi Mrnrrnum Avg. 
Category 1 01 Cslegory 2 

2.E6 to 3.Ph 
0.940 glcm) 

+/-z.c)O/o 

300 h m  
60" C 

Jane Allen 
Quality csntrol Manager 
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S08LOzbn- 7J 1000062 
/ /  / 
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12-02- 1997 2 :  18PM WM NSC JANE 4 L E N  3093635S37 

1 

n n 

0.931 2 . H  
0.930 2.57 
0.930 2.56 
0.947 2-60 
0.918' 2.60, 
0.9U 2.68 

Jan8 Xllm 
Q u a l i t y  Cont ro l  Mnegcr 

x - 
D8te 

-1  .C 0.: 

-1.5 0.G 
-0.4 0 .4  
-0.1 0.2 
-0.2 0.2 



. . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  ....... .... . . . . . . . . .  . . . - ~  . 
............. .............. - -  - - __ - -  1 2 6 7.. .p- 6 . I.::..>; . -. .::: 12-02-19S7 2: l8PM FROM NSC J4NE 389335537 

a @ SOLVAY 
SOLVAY PO LY M E RS 

October 2 ,  1997 

National Seal Company 
Jane Allen 
P 0 Box 1 4 4 8  
Galesburg, IL 61401 

Listed below are the data on G36-24-149 shipments: 

Solvay Order Number: 
Customer PO: 
Date Shipped: 
Shipped To: 
Lot Number : 
Hopper Car Number: 
weight, Lbs. : 

OCOOll 
G2948 
10/01/97 , 
GALESBURG, IL 
C70926POlA 
ELTX 2 3 4 4  
193,050 

TEST METHOD 

MELT INDEX D 1238-90b 
D 1238-90b 

DZNSSTY (NATURAL RESIN) D 4883-89 
D4218-91 CARBO5 

V0LP.T I LES A57Y-44-304 
OXIDATIVE INDUCTION TINE @200 D3895-80 
GELS A57Y-74-305 

- 

0 
RESULT 

0 . 2 4 3  
19.5 
0.9367 
2.1 
0 . 0 3 5  
1 4  0 
6.00 

UNITS 

grams/lo min 
grarnsllo min 
grams/cz 
wt% 
wt& 
MINUTES 
#/16 i n 2  

sincerely, 

&$./as 
Sam J. Valenti IIX 
rtegulatory Coordinator 
Phone: ( 7 1 3 )  307-3774 

NSC BATCH #926A 
sab 

THIS REPORT CAMOT BE COPIED QI REPRODUCED OXCEM IN FULL UfTHWl THE WRITTEN 
APPROVAL OF THE SOLVAY POLYMERS ARALYTJCIL AUO OUALITY SERVICES OEPARTMEYT 

PAGE 1 OF 1 

12mGrtt~earound Roaa. m r  Park, Texas ~ 1 i ~  mlinp AMresii: P.o.80x 
71y307-x)OO Far: llYJ07-3489 

Polymers. I ~ C .  
~ a e r  PW. Texas 775361000 

n 



B i l l  of Loding: 1 4 8 5  

Y. hereby certify that the polyethyleft4 w i n  tor the above identff6d .kipamr, y . t s  or ex& Nelfaul 
Seal tonpany’s s p e c i f i u t i e .  TeSring was p r f o d  on cwh r n t n  b l m d .  

Melt i i w  i d e x  WZI dcteraiW eccordiw to A$% D 
t o  ASJI D 1505. 
The average tea results are listed in the tabblc k lw .  

Cordftfan 190/2.16. D a a i t y  w s  deteminrd according 

Ykere aggropriete, carixm black cOntent uas detemined aCcorsling t o  ASTM 0 1603. 

RESJM PROPERTIES 

92- 0.29 ’ 

h 

0.946 ’ 2.40 ’ 

/.. -0.c’- 9 7 

Wotc: yh.r, IIQ carbon black content v e l ~  i s  t irted, the resin cantained rp carbm bluk.  

This Certificate of Anelysir shall not k reprdtxed except In fu l l ,  uithout the written rp9rwal of the leborstc 
Natiansl k a l  C o m p u y  - 1 3 5  I(arranh Btvd. - ( i r l n k p g ,  It - 61401 



- 

12-03-1947 3:A8PM FROM NSC JANE ALLEN 3B9-5537 

- 
1267 p . 3  

12/oci97 

CEOMEMBRANE CERTPlCAlTON OB ANALYSIS 

A database ktmg of all tcsf values follows: 

GEOMEMBRANZ SPECIFICATIGXS 

'"jncicatu tabng in progress 

NATIONAL SEAL COMPANY 

Jam Allen 
Quality Control Manager 

80.0 rml Mnunum Avg 
2000 psi Minunurn Avg 
2000psiMinirmun Avg. 

12.0% Avg. 
200% Minimum Avg. 

650 mi hhitnum Avg 
Category 1 or C a w  2 

2.0?/, to 3.0% 

t/-2.0?! 
m burs  

W C  

0.940 gkm' 

at leas! evay 40,000 3' 
at least every 40,000 A' 
at leasf way 40.000 rt' 
at least way 40.000 
at lead NQY 40,000 
a lcast cvcry 40.600 ff 
at lcaa Cvcry 4o.OOo ft2 

8t least evcly 400,Oooff 
at least e v n y  400,000 fF 
at least Nay 400.000 fv 
nt least e v c ~ y  400.W ff 

at least ever)' 40.W 

This cariscsre of An-s shall not bc rrproduced except in WI. vritbout the written approval d the laboratory. 
Natioaal Seal Company - 1255 Mblnnouth Blvd - Galesburg, IL - 61 401 



oarc: 12/04l97 Paw:  1 

B i l t ( e )  of Lading: 1487S 

JUW A l k  Date 
pus1 i ty Cmtrol Wauoer Q<. q t - q  . . o..je; 

T h i i  Certificate of h L p % e  &ell  not k rcproductd except in full, wtthoUt t h e  uri t ten rpprovrt of thu bborotor 
Yotionrl Seal C0rp.n~ - 1255 llarrouth Blvd. - &lerbp(I, I1 - 61401 



BASE SHEET TEST RESULTS FOU TEXTURED GEUEW46UNE 

Date: 12/01/97 

Billtr) of Lading: l483 

0.94s * 

0.946 - 
0.w - 
0.%7 * 

0.%7 * 

0.90 * 

I I Page: 1 

a s o n  ma 
CWIENT (%I 

2.26 
2-46 - 
2 . u  - 
2.66 - 
2-66 - 
2.76 - 

DlMWf IOwN STABICIT I 
* (= cMuE; '7  o - b l  0.1 
-0 . s  
-0.5 
-0.2 O . b !  

-0.5 0.21 
-0 -3 0.2; 

I 

Dote 

This Certificate of Analyois s h l l  mt b. repreduced ex+  in fu l l ,  without the written -0v.l 
of the tabl%t8ry. - Wrtionrl Seal  C 0 e p . n ~  - In5 l k r a x l t h  81vd. - Q l a b r a g ,  IL - 61601 



12-04-1997 3:d-t FROM NSC J N  ALLEN 389335937 

- 

National Seal Company 
Jane A l l e n  
P 0 Box 1 4 4 8  
Galesburg, IL 61401 

Listed below are  the data or. G36-24-149  shipments: 

Solvay Order Number: 
Castomer PO: 
Date Shipped: 
Shipped To: 
L o t  Number: 
HoFper Car Ncnber: 
Weight, Lbs. : 

MELT INDEX 
H L K I  
DENSITY (NATURXL RESIN) 
CARBON 
VOLATILES 
9XIDATIVE INDUCTION TIME @ Z O O  
GELS 

Sincerely, 

Sam J. Valenti I11 
Regulatcry Coordinator 
Phone: ( 7 1 3 )  307-3774 

050396 
G 3 0 5 2  
09 /30 /97  
GALESBURG IL 
C70923POlA 
ELTX 1 3 6 5  
107,950 

?fETHOD 

D 1238-90b 
D 1238-905 
D 4 8 3 3 - 8 9  
9 4  2 13-91 
A 5 7 Y - 4  4 -3  04 
D3895-80 
A 5 7 Y - 7 4 - 3 0 5  

RESULT 

O c t o b e r  1, 1997 

- . .  

UNTTS 

0 . 2 8 5  grams/ io xcin 
2 4 . 5  qrarns/lO min 
0.9369 grams/cc . 

2.5 wt% 
ut.% C.051 

160 MINUTES 
6.00 #/16 in2 

NSC BATCH X923A 
s a b  

THIS REPORT CANNOT 9E CCPlED OR REPROOUCEO EXCEPT I N  FULL V I T H M  THE URITTI!N 

PAGE 1 OF 1 6 APPROVAL OF THE SOLVAY mivws ANALITICAL AND QUALITY SERVICES DEPARTHELIT 

a 
Solvay Po!ymers. Inc . Tecnnical Cin!ci 
1230 EilllbgrwlO I703d. I ) n r  Pat* le- 7 7 U R  Maling Adarcss P 0 Oor 1003 mr Pam. T~NSC.  775%-1000 l-WC-3;)t(-CN80 ;aa 7131307-352: W ~ C P U W  0.n' - 



Jun 0 '  97 05:04p I S C O  I n d u s t r s i e s ,  I n c .  513-871-9':14 12 6 '3 p . 2  
PAGE 01 07/09/1997 16: 34 13308253365 PLnSTICS IX 

July 9, 1997 

Isdo INUmRIl(s, InE. 
P.O. Borr 4s4f 
Lauieville, RY 40204 



0,696 
0 ?a 
0 648 
D ii98 

o aa37, 
1oo.OOo )m 

73O (23W 
I 1248 

0 1248 
0 3350 





.. 

SUPPLIER SUBNIITT4L 30. 24 Re!.. 3) 0 
HDPE GEOMEMBRANE QC-ALITY CONTROL CERTIFIC-ATES 

Sections 02770-1.05.B (1-3) 6: 02770-1.05.C 

FLUOR D.i\NIEL FERYALD SUBCONTRACT-NO. FSC 53; 
ON-SITE DISPOS-AI- F-ACILITY (PHASE I )  PROJECT 

Document No. PET-064-4 (Rsv. 1 ) 
Document No. PET-064B (Rev. 1)  
Document No. PET-064C (Rev. 3) 

December 23. 1997 



RESIN VENDOR'S QC CERTIFICATES 

Document No. PET-064.4 

.- . . 



SOLVAY 
P 0 LY M E R S 

- -  SYlationaL Sezi Cospeny 
Jzne Ailen 
P 0 Bcx 1448 
Calesburg, IS 61401 

Soluzy  Order Nunber: 
C'Jstorner PO : 
Date Shipped: 
S h i p p e d  To: 
33t Nunher: 
HoFper Car Ncxber: 
w=ig?iL,r, u s .  : 

ojc:Fi5 
G 3 C 5 2  
0 3 /  3 O /  97 
GALES3URG, I L  
C70923101.4 
ELTX 1365 
107,950 

3 1238-9Cb 
3 id.Jo-30!3 - - - -  
D 4 8 3 3 - 8 9  
3 4  2 13 -2  1 
.A5 7 y-4 4 - 3  z4 
9 3  89 3-80 
A f 7 y  - 7 4 - 3 3 5 

PNTTS 7 -  

r? tS TjLT 

2 . 3 5 1  wt % 
i50 MINUTES 
6 . 9 9  $ j 1 6  i n 2  

sab  



Gczober 2 ,  1957 

S'a t iana l  s.zel csirpzy 
Jane Allen 
2 0 Box 1448 
Galcsbur';, IL 61451 

;isre:! below are t h e  aetz m G 3 6 - 2 4 - i 4 9  sfiipsents: 

Solvay Crder Number : 
Customer PO: 
Cate Shipped: 
Shipped Ta: 
Lot Nuuxber: 
HGpzer C a r  Number: 
rceig.".t, us.: 

sincerely, 

sab 



, 

M~X'CF.I\CTURER'S QC TEST CERTIFICATES 

Documenr No. PET-064B 



i k s t a a r r :  Pecra Envirsmentai Resin Typc: Solvay 

2rciec: Name: iernaid. 011 

- .  . .. .~ . .  

Pr3jec: N m k e r :  3132*:03 

8itl of L a d i s :  l a 9  

de hereby certify thsr tne po(yethy1cnc r a i :  for the ebaw i&nt:f ied shi-t, meets or exceeds NatioML 
Sesl Carpany's s p e c i f i c a t i m .  T e s t i n g  uas perford-  3n eech resin b l e d .  

Wet: ftDU ; d e r .  w s  rleterainad according :s A S H  0 lrsB Condition 1%/2.1&. 

to ink 9 1505. 
;he average t e s t  results a r t  lisred in :he teb!e belou. 

Darsity uas detemined e::>rdi- 
Where aopr3prietc. carbon black coctmt was determind ec:omtng to ASTM C 1623. 

NEL: FCW DEWS i 7" CARKOU BLACK 

1 UDEX :g/cIq; C3WTEWT 
(o/?O mir. )  ( X )  

0 .Z' / 3.PL; y 2.19 0 r /  

Date: 

Note: Lhen no car- black :ont-nt value 'Is listed, the resin c z n t a i n d  no ; e r h  black. 

Thio C+rtifica:c of Anslysir chs l l  not be reproduced e x c a t  in f u l l ,  wi:hm the written ripprovat o f  :te leboretor 
Wetione( Seal f-y - 1255 l l m u t h  BLvd. - Grrlerbrsg, I L  - 6iLOl 

CjC., yc;z  

! 

! 

i ! 
I 
1 
i 
I 

! 
i 
i 
! 
[ 



\ 

f NSC i 

Clrtsner: k t r c  €mi ronncn:el Peein fype: SDLvey 

Drojczr ilonae: F-rnsld, 02 

Project U h r r  3135-100 

B i i l  a i  L d i n p :  14875 

Yo hereby certify ther the  poiyethylent resin ?or the above identffied o h f w n r ,  e c r s  or ex& UatiDNi 

Sea! :onpany's specificatimnr. lasting w'i pericmed w) ench resin D L S M .  

.!kit T:ou irdex nos detecratneU wcordins :a AS% D 123% Condi:im 190,'L.16. 
to ASTH t 1 M S .  
The euerege t e s t  ?asultr are listed in :he :&\e belou. 

~ ~ - .  . ~ 

Density w$ d e t e r m i d  rc=Jrdi.% 
Were eixrapriare, c a m  black content uas acremind 6 C C O d f i W  t C  ASTM i: 16m. 

SLZYD 
mnBER 

02- 

ME!.: F L O V  
I NDOC 

:g/l@ min) 

9.29 / 

Dbte: 

Note: Yhm no carbon black content v s t w  is (irted, the resin cmtsined rp c a r h  bleek. 

i ! 
! 

I 
! 

! 

I 

I 

I 
! 

i 
I 

I 
I 

i 
! 
i 
i 

I 
i 
! 

I 

i 

i 
i 
i 
i 

I 

i 
1 
I 

i 

I 

This Crr t i f i a te  of Anatpis shall not be teur?dr;ced except f n  f u ! l ,  uitharr the u r i t t m  approval of :helCbOrBtO 

NatloMl Seal C c r r w n y  - 1255 WorrPutn BLvd. - Galesburg, It - 61&@1 



RECLAIMED POL'k3IER CERTIFIC-ATION Sr 

M.4NUF.4CTURER'S SHIFT PRODUCTION 

CERTIFICATES 

Document Yo. PET-064C 



Eill of Lading: 14849 

GEOMEh5RCVJE SPECIFICATIONS 

j 
i 
I 

I 
I 
! 

1 

! I 
I 
1 

! 
i 

I 

! 
! 
I 



I 
Date I 

Quality Cantrot kenager 

T h i s  Cer:if iute  of Ano!ysis shall m9t be reproduced except i n  f u l l ,  without the uritten ~ i o v o t  at the LakOr8tOIY 

National Seal CJnpeny - 1255 M m t h  Elvd. - Galesburg, IL - 6XCl 

- 



Page: I 

TSICZNESS CAROW BLACK bEkSiiv CARBON 3 L A S  9IMEWSICUL STSBILITI  

(m{iS) DlSPERSIS1, (catwcry) <&:m ) CCNiEUT ( Z :  % (% charlge) - TD 3 

. .  

E3.2 
82.4 1 

BO.? I 0 -330 2.57 
e: -2 ? 
81 .O 
80.6 '' 
81.7 

0 .05:  2.58 -1 .L 0 .A 

0.930 2.56 -2 .5  0 . ;  

1 0.9c7 2-50 - a . 4  0 . :  

1 0.3L7 2.58 -0 .2  0.2 
O.? 2.tG / -0 .1 k. 1 Q . 9 U  

3 - 6 2  - 97 
Date 

aueli:y Control tkneger 

This Certificate of Analysis snail not k reproduced except in f u l l ,  without the ur!tten sporova! 
of the Laboratory. - r(arione1 Seal Cmpeny - !Zf5 WannOuth Blvd. - Calrsburg, I L  ~ 61LOl 

! 
i 

i 
1 
! 

.~ . - 

I 
! 
I 
! 

i 

! 

j 

i 
! 

i 

! 
! 
! 

i I 
I 

i 

I 
t 

1 
i ! 
i 
I 
! 

i 



9- &e Caves aoad Aulstin. T% 78733fi201 (512: 253-Zl01 . FAX (512) 263-2558 



Biz ofirrdmg: 14875 

G E O h E b B L k i i i  SPECMCATIGNS 



- 1267‘ 

/- / I 

SG8F?a,4-7J08051163 3 1 0  2Sbi  5520 360 \ L O  17.7 635 659 50 67 

Dete 

:hit tertlflcate of Analysis shall ret k rcproducd except in ful l ,  without the urittem aFprovrl 
Nst~onel Seal Campmy - 1255 ilmmouth 6Lvd. - blesbrrg, I1 - 61401 

h 



I 

Pege: Dace: 12/cL/97 

TilItxIIESS tAZBW UU: 
[ m i i s )  DISPERSION (category) 

.~ 

ai .a 
82.1 1 

82.2 1 
81.6 ? 

82.0 1 

. 
83.5 / 1 

I 

Dare 



P. 0 2 4 2  

NSt  Job if: 3133 
TRI L q  %: U O S S - E + 4 4  

Caves h a d  Awtm, TX 78733-6201 [512j 263-2101 FAX (512) 263-25s 

t 



L 

i 
- 
P 
p A 
P 

L 



SUPPLIER SUBMITTAL No.: 024 (Rev. 3) 

HDPE GEOMEMBRANE QUALITY CONTROL CERTIFICATES 
Sections 02770-1.05.B (1-3) & 02770-1.05.C 

FLLTOR DANIEL FERN.4LD SUBCONTRACT-No. FSC 597 
ON-SITE DISPOSAL FACILITY (PH.4SE I )  PROJECT 

Document No. PET-064A (Rev. 1 ) 
Document No. PET-064B (Rev. I') 
Document No. PET-061C (Rev. 3 I 

December 23. 1997 



- 1267 

RESIN VENDOR’S QC CERTIFICATES 

Document No. PET-064A 

c 



.- 12-23-' 597 10.254r' FROM NSC JANE ALLEN 309335337 
P.  DEC 09 '37 12:G FR TRlI/EM,I=!UW€NlcL IN312 263 2E.B TO 133?30L,j981 

TEST REPUCATE NUMBER AVG 
1 Rall lr: S08FS23A-7J0801Nd 1 2 3 4  5 I 

MI? W D d  
to RILA.+' I 



. 

October 

Yational Seal Company 
J a n e  Allen 
3 0 Box 1408 
Galesburg, IL 61401 

L i s t e d  below are t h e  data on G36-24-149 shipments: 

Solvay Order Number: 0c0c)11 
Customer PO: G2948 
Date Shipped: 10/31/97 
Shipped To: GALESB'JRS, IL 
Lot Number: C7 0 9 2 GPO 1A 
Hop?er C a r  Number : ELTX 2 3 4 4  
Weight, Lbs. : 193,050 

- TEST METHOD 

MELT INDEX I> '1238-90b 
HLMI D 1238-903 
DZNSITY (NATETRAL RESIN) D 4883-89  
CARSON D4218-91 
VOLATXLES A57Y - 4 4 - 3  04 
OXIDATIVE INDUCTION TIME @200 D3895-80 
GELS A57Y-74-305 

sincerely, 

&J./&z- 
Sam J. 'Galenti 111 
2egu l a t o r y  Coordinator 
Phone: (713) 307-3774 

sab 

RESULT 
\ 

' -0 .243  
19.5 . 

- 0.9367 
2.1 
0 . 0 3 5  
14 0 
6.00 

2 ,  1997 

grams/lO m i n  
grams/lo min 
grams/cc 
wtk 
W t %  
MINUTES 
#/16 i n 2  

NSC B-4TCH g926A 



7 .  s 

. 
SOLVAY 
POLY M E RS 

October 1, 1997 

E'ational  Seal Company 
Jane A l l e n  
P 0 Box 1 4 4 8  
Calesburg, IL 61401 

Listed below a r e  the data 3r. G 3 6 - 2 4 - 1 4 9  shipncnts: 

Solvay Order Number: 
C.lstomer PO; 
Date Shipped: 
Shipped To: 
53t Number : 
Hopper Car Ncnber : 
Weight, Lbs. : 

050395 
G3052 
09/30/95 
GALESWRG, IL 
C70 9 2 3PO 1 A  
ELTX 1365 
107,950 

TEST --THO3 RESULX U N I T S  

.KELT INDEX D 1238-9Cb ~' C . 2 8 5  grams/ i o  n i n  
H L X I  D 1238-905 2 4 . 5  qrams/lO min 
DENSITY ( N A T L .  RES I& ) 

YOLATILES 3 X Z D A T I V E  INDUCTION TIRE @io0 D3895-80 160 MINUTES 
GELS A57Y-? 4 - 3 3 5  6.00 #/16 in2 

D 4833-89 '* 0 . 9 3 6 9  gramsicc 
3 4 2  13-9 1 w t %  2 . 5  
A57 y-4 4 - 3 06 c .  051 . wtt 

a CARBON 

Sincerely, 

&&./22.-dz- 
Sen J. V a l e n t i  I11 
Regulatcry Coordinator 
?hone: ( 7 1 3 )  3 0 7 - 3 7 7 4  

NSC BATCH #923A 
s a b  



e 

e 

1267 
c [ NSC - 

CERTIFICATION 

j 

Cu smmer: P ztro En\ironmc*d 

Project: Fernaid, OH 

Praj ect Number. 5 G 3- lo0 I 
1 

i 
I certify, the follcwing rolls of 80 ni: Textured gtomembrtx were :tst=d far Canstam 
Load ESCR atcording :o ASTM D 5397 fcr 500 h o m  an2 passed: 

! 

I 
i 

1 
SOSF9'23A-7J0801 AM 
SO8F926A-7J 1203AA2 I 

I 

Jane A!!= 
Quality Conucl lMznager 

I e 



MANUFACTURER’S QC TEST CERTIFICATES 

Document No. PET-064B 



- 1261" 

Rtrln T y p e :  SoLw 

kelt flov irdcx YE determined according t o  ASTW 0 1238 Condition lWR.16. Density YIS dttemined Kcording 

to  ASTW D IfOS. 
The suerage t e c t  results are L i s r d  in the t*:c klou. 

Uhec approprhte, carbm black cmtcnt u s  detcmlncd according t o  ASTM D 1693. 

RESIN #QPERTlES 

EL010 
YUMBEP 

BELT FLW 
1 YDtY 

(!#lo min) 

92U 2.19 

Date: 

Note: Uhen no c r r m  black content value is Listed, the resin cmtained m c a b  blwk. 



BLEUD 
UJloEI 

O M  0.29 '- 0.946 2.G 

3ete: 

Note: Uun rm c w k n  black cmtent valut i s  Listed, the resin contained m cubm block. 



a 

.,.li> . . .  
. . .  . .  . .  

, .  ... . . .  
. .  

RECLAIMED POLYMER CERTIFICATION & 

MANUFACTURER'S SHIFT PRODUCTION 

CERTIFICATES 

Document No. PET-064C 



12-03-1 957 1 1 : 364M 'ROM NSC J4NE ALLEN 3093435527 P. 3 - 1 2 6 7  

L i N!!!! '1 

P m j a  N ~ m e  F c ~ ~ ~ a l d ,  OH 

Reject Number: 3G88-I00 

A databpse listing ufdl testvdues follows: 

- Thickness - Stress at Yield 
'Stre~~atBmk 

Srrain M Yield 
Sta in  at B d  

NATIONAL SEAL COMPANY 

Jane Allen 
Quality Connol Managa 



1 f-Oi-' 997 2 : 1 G T . '  FROt.4 IdSC JANE ALLEN 3093535337 

\ 
I \. 

25SO u7U 2600 18.0 17.0 SST A47 853 842 S 0 8 l V a -  7 J  100- 

KbQ 'SOLO 551 679 



1 2-02- 1957 2 : 1 8PM Y T O t d  NSC JANE 4LLEF.J 3093425E37 

BASS s n m  TEST uEsuLTs FOP T E X ~ E D  G M Q ~ A J E  

Date: 12/OZ197 9-.: 1 

B i l l ( . )  of Lading: 14849 

S*SE SHEET lHICME3S UIocy( BUO: DCYSITY cIRoo)( P U S  DINEEYSIOUL S T U I l I T T  

P. 5 

h 

bate 





1 2-06-1 957 3 : 48PM 'R0t.l NSC J&rE ALLEN 3893355537 - 1267"" 

PmjectN&: 3G88-I00 

NATIONAL SEAL CcIhlpANY 

-~ 

! 

I 

c 



J M t  A I &  

Qwlity control M-r 



( N S C  - 

81 .u ' 1  
82 .I 1 
83.5 .' 1 
82.2 ' 1  
61 -6 ',1 

' 82 .0  1 

0 .pis 
D .w 
0 . W  
0.%7 
0.%7 
O.OL7 

I 
I 

I 
, m  (= c"u-=' . 0.41 '1 
Dlt4WSIOlU STASILIT 

-0.5 . .  0.1 I 
-0.5 0 . 4 ;  
-0.2 0.2i 
-0.5 0.2; 
-0.3 

% i s  E+rtlficatr of Annlysis .hall  net b reprodxed except in full,  without the urittm .gprovsl 
of the l w r t o r y .  - Natiocul S u l  C w  - 1255 BwrwXth Blvd. - 681-o, I L  - 61601 



- 1.267 

Geotextile 



1 2 6 1  

Nonwoven Geotextile - Filter 

. 



TNS ADUFIKCED TECH. ID:8648794633 

a TNS 
ADVANCED TECHNOLOGIES 

RUG 28 '97  & : 1 2  N c . O r . 1  P.05  
- 1 2 6 7  

681 OeYoung Road 
Grew, South Caroline 29651 

Tel: (804) oe~.0592 
Far: (864) 870-4638 

Toll Free: (800) 867-5181 

Osouud Safc; lnc. 
Deer SirlMadam: 

M u l h  HluRf 
A.O.S. 
Ponnitivity 
Waiur Flow 
U.V. Kwi~lauw 
Penncahility 

J IMITY 

AYL'M L) dsy 

AS'L'M L) 463 2 J Its 
AS'I'M 1) 4632 Yu 

AS'J'M D 4833 lb* 

ASIU D 475 1 J us. sicvc 
ASIMD4491 J 1 /w 
ASL'M 1) 449 1 &lpin/tJq.n. 
ASTMU4355 96 lutamed 

* Y , M I ) l p Y ~ 9 9  tnilv 

AWM U 45335  lbo 

AS'J'M D 3786d Pi 

ASTM D 449 1 b d U W  

7 4 
90 
200 
so 
7s 
11s 
400 
UO 
1.41 
1 IO 
70 
3 2  
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TF;S QDVANCED TECH.  1D:8648794639 

e TNS 
ADVANCED TECHNOLOGIES 

- 1267 P.4  
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681 DeYoung Road 
Greer, South Carolina 29651 

Tel: (864) 968-0592 
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m TNS 
ADVANCED TECHNOLOGIES 

l)tcrrmbez 12,1997 
REF: TNS E071 
DateShrppod. 12/12/97 
Qty. Sbippod. 26 rolls 
ROW: I1647 
Lab Name TNS Advamod Technologics 

681 DeYounB Road 
Greer, SC 29651 

681 DeYovng Road 
Crrer. South camlha 28851 

F a x  (6.54) 879-463Y 
TOH :reo: (6012) e6r-siai 

id. (864) 988-0592 

'Ihis is to cat& thut TNS E071 ij E 100% poiyprupylcnc, nonwoven, m.cdle-pua&ed fabric 
TPlS E071 io mistcot  to degradation due to ulUsvio)et exposure and mists wmmclclly 
enoountwed sooil chemicals, heats ,  mildew, and is nan-biodegradable Polypropylena is stable 
within a pH nngc of 2 to 13. T'VS 6071 codonnn to the pttyrical propaties list& in the 

W e t  
'fhidtness 
Grab T d l e  
Grab Elongation 
Trap Tear 
W T t  

Mullcn Burst 
A.O.S. 
Pwmitivit y 
Water blow 
U.V. R&stance 
Permcabilit y 

ASTM D 5261 
ASTM D 1777 
K I M  D 4632 
ASTM 1) 4632 
ASTM D 4933 
ASTM D 4833 
AS'I'M D 3786 
ASTM I) 475 I 
ASTM D 4491 
ASTM D 4491 
ASTM D 4355 
ASTM D 4491 

OdOY 
mils 
lbs 
% 
lb5 

lbs 
Psi 
U.S. Sieve 
1 ! o f f  

gpn/sq.A. 
% retained 
C d W C  

U . R .  V 

7.1 
9Q 
2w ' 
30 
75 
115 
400 
80 4- 
1.41/ 
1 IO 
70 
. 3 t  

Paul M Masley 
TNS Advanced Technofogk 
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Nonwoven Geotextile Cushion 



TNS ACUANCE3 T E C H .  IE:8648794639 

a TNS 
ADVANCED TECHNOLOGIES 

RUG 2 5 ' 9 7  1 4 : 4 7  No.C!8 ? . C 3  

Gel DsYOUnQ Road 
Greer, South Cemfha 29651 

TOl: (864) 908.0592 
Fax: (664) 679.4639 

Toll Free: (800) 867-51 H 1 

ASTM D 526 1 J 
ASIM D 31 99 
AS'IM D 4632 "' 

ASTM 1 )  4J33 
A S J M  1) 4833' , 
ASTM I1 3786 " 
AS'I'M D 475 1 
ASTM I3 4 4 Y 1  
AS'I'M 1) 449 1 
ASTM I) 4355'/' 
ASTM 1) 4491 

ASTM r) 4 m  I 

Munto R. Thoinnu 
Vioc huideut 
TNS A d v m d  Tohologien 
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. TfiS ADVANCED TECH. IDt8648794639 

0 TNS 
ADVANCED TECHNOLOGIES 

AL'G 2 8 ' 9 1  8 : l :  N o . O @ i  P.03 

- I 2 6 1  
681 DeYoung Road 

Greer. South Carollne 29851 
Tel: (864) 968-0582 
Fax: (864) 879-4633 

Toll h a :  (800) 861-5181 

AUBU~C~~ 2U, 1W7 
m: TNS woo 
DOL 11 155 
Ship Dnlc: 8/27/91 
TestDate: W 2 6 M  
lmtion: Fluor D M I ~ ~ ,  Funald, 01 I 
No.rullr;: 29 
Lot# 84143 

Wnight 
'J'biclrnsop 
C h b  Tonub 
Grab FJoagation 
Trap Teu 
PUnOhln 
M t i h  Dnrul 
A.O.S. 
Pmi t  ivity 
Wskr I*'low 
U.V. bietanoc:  
Pennubility 

. .  

ASlM D 4632 J 
ASTMD4632 d' 
ASTMD4533 . 
ASTMD4833 L '  

AS'lMD3786 L,' 

A Y l U  1) 4751 
AS'I'M I) 4491 
ASTM D 449 1 
WI'M U 4355 
AZSTMD4491 

Mmte R Th- 
Vioe prtyident 
'L'NS Advarudd l'whologieu 

1 JN1'13 

07/rY 
milr 
lbS 
y6 
Ibr 
its 
psi 
1 J.S. Sicvc 
I tocc 

K a t a i d  
om/abo 

&ull/sq.it. 

M.A.R.V 

10.0 J 

I IO 
270 
50 
I on 
I(8S 

I00 
.94 
75 
70 - 

.3u 

SGO J 



TNS ADVRNCED TECH. 
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ID:8648794639 RUG 28'97 8:12 Nc.CO1 P.04 - 1 2 6 1  
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&TNS 
r\ 9VA N C E D TECH N 0 L OC I ES 

681 DeYoung Road 
Greer. South Carolina 29651 

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

Toll Free: (800) 867-5181 

Cirvund Safe 1n.u. 

Sinwmly. 
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IN135R 
\ - = - - - -  

TNS Packing List - 14:39, 08/07/97 
0 1  # Strl-Wth-Yds Gross Tare 

Location "GRS11D" Available, O n l y  

-971261 
-971262 
4 971263 
-971264 - 971265 
.971266 - 971267 
-971268 
-971269 
-971271 
- 971272 
~ 971274 
- 971275 
-971276 
-971277 

- 971273 

- 971278 
-971279 
-971280 
-971282 i@;zl 
,4/ 1286 
471287 
-971288 - 971291 
-971292 
~971293 
-971294 
-971295 
- 971296 
-971297 

- 971300 
i 971298 

-971310 

ElOO 180 570 
El00 180 570 
El00 180 570 
El00 180 570 
El00 180 570 
El00 180 570 
El00 180 570 
ElOO 180 570 
ElOO 180 570 
ElOO 180 570 
E l 0 0  180 570 
ElOO 180 570 
El00 180 570 
El00 180 570 
El00 180 570 
ElOO 180 570 
El00 180 570 
El00 180 570 
El00 180 570 
El00 180 570 
ElOO 180 570 
ElOO 180 570 
ElOO 180 570 
El00 180 570 
El00 180 570 
ElOO 180 570 
El00 180 570 
ElOO 180 570 
El00 180 570 
El00 180 570 
ElOO 180 570 
ElOO 180 570 
ElOO 180 570 
ElOO 180 570 
ElOO 180 570 
El00 180 570 

"GRS11D" Totals: 

733 
730 
712 
671 
685 
653 
665 
648 
656 
660 
651 
660 
654 
654 
668 
666 
652 
660 
654 
656 
658 
658 
653 
654 
652, 
655 
651 
659 
654 
665 
657 
683 
670 
661 

. 660 
656 

23,934 

18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 

648 

Net 

715 
712 
694 
653 
667 
635 
647 
630 
638 
642 
633 
642 
636 
636 
650 
648 
634 
642 
636 
638 
640 
640 
635 
636 
634 
637 
633 
641 
636 
647 
639 
665 
652 
643 
642 
638 

Page 1 

23,286 36 Rolls---- 

Selected Rolls - Styles "TNS 'I thru "TNS9999999999", 
Locations "GRS11D" thru "GRS11D" , Batches I' " thru "99999" 

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



" 126'2' 

&TNS 
,- 13 VAN CED TECH N 0 LOG I ES 

681 DeYoung Road 
Greer. South Carolina 29651 

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

Toll Free: (800) 867-5181 

chound Safe Jnc. 

ASTM 1) 4072 
ASTM D 4533 
ASTM D 4833 w; 
ASIM n 3786 
ASTM 1) 475 1 
ASTM L) 449 1 
ASTM P 4401 

ASTM 1) 4491 
AS1Mn43sv '  

10.0 
110 
270 fl  

R 
100 J 
165 J 
560 
100 J 
.Y4 J 

;; J' 
.30 
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TNS 
DVA N C E D TE C H N 0 LOG I ES 
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681 DeYoung Road 
Greer, South Carolina 29651 

Tel: (864) 968-0592 
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(800) 867-5181 Toll Free 
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Nonwoven Geotextile Supplemental Cushion Separator 



- 
fiDVANCED TECH NOLOG I ES 

681 DeYoung Road 
Greer. South Carolina 29651 

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

Toll Free: (800) 867-5181 
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HDPE Pipes and Manholes 
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SUPPLIER SUBMITTAL No.: 066 (Rev. 1) 

HDPE MANHOLES - 
RESIN SUPPLIER QC CERTIFICATES & 

CERTIFICATION OF COMPLIANCE 
Sections 02605-1.04.B.1 & 02605-1.04.C.1 

1 2 6 7  

FLUOR DANIEL FERNALD SUBCONTRACT No. FSC 597 
ON-SITE DISPOSAL FACILITY (PHASE I) PROJECT 

Document No. PET-076B. 1 (Rev. 0) 
Document No. PET-076B.2 (Rev. 0) 

September 30, 1997 

Fzmald Site Office PO Box 538704 Mail Stop 44 Cincmnah. Oho 45253-8704 513 648.3402 fax 648 3407 
7851 Paizce Drlve Clnclnnah. Ohio 45249 513,489.6789 Fax 489.7208 
8200 Sevllle Road Seviile. Ohio 44273 330.948.1494 fax 948.1933 



APPENDIX A. 

RESIN SUPPLIER QC CERTIFICATES 

Document No. PET-076B. 1 



~ Scptrmber lo, 1997 

CilSTOMER : Lee Suppiy Co., xnc. 
P . O .  Box 3s 
Charleroi, PA I5022 
A t t n :  Jerry Biagini 

! 

Customer Order Not 4 3 S E  

I 
! Phillip Order No: 10383 
i 
i Shipping Date(8) : 08 /13 /97  

! Pxaduct Q u a n w  

5 4 "  OR-32.5 1000 9 0  F f .  

T h i s  is to c e r t i f y  that the product deocribed above and 
shipped on the above order from the Brownwood, TX. Plant, has 
5e.n sampled acrording t o  ctatietical sampling plan. in 

* compliance with )IRecocmnended In-Flant Q u a l i x  Assurance 
3ragram for Plastic Pipe. " Manufactured from resi that meets 

' the Polyethylene Plastieo Standard in ASR.)LD-1248 and was 
' man;lfacturtd to the speci$icatrons of AS% F - l l q  has a 
: cell classification of 345434C ae opeeified in ASTM D-3350. 

i 
I 

I LQK/ldk 

C C :  Ccrcification ~ i l a  
I 

Q.A. supervieor 



. .  

. .  

. 
. .  

. .  
. .  

. .  

. .  . .  
. .  

. .  
. . .  

. .  

. . .  . .  . . . .  . a  

. .. .. ’ . .  

. .  

. . .  . .  
: .. 

. .  

. .  

... , . .  . .  

. . .  
.. 

. .  
. ,  . 

. .  : . 



APPENDIX B. 

CERTIFICATION OF COMPLIANCE 

Document No. PET-076B.2 



LBE SCPPLY co. 

LEE SUPPLY MANHOLE FABRICATION 

Completion of HDPE manhole assemblies are tested based on following criteria: 
\ 

1. Manhole is filled with water after complttion and total cooldown of 
HDPE. 

2. Water is to be contained in manhole for time duration. 

3. Penetrations and fused joints are viewed and tested for any leak points. 
(Le. Extrusion welds, and HDPE butt fusion areas) 

After procedures of inspection and review are complete, manhole is then 
drained and approved for shipment. 



LKE SUPPLY to .  

CUSTOMER : 

M H O L E  W?ER LEAKAGE TEST - llm PRESSURIZED 

DATE TEST PERFORMED : - 9-? -93  9- 8-97 

%?-r? 7 : U O f l  
HATER RELEASED FROH MANHOLm 7 **004- 9 F 7  . .  

\ 
PROCEDURE: WATER PUCE0 IN MNHOLE AT 

I CERTIFY THAT NO EVIDENCE OF LEAKAGE APPEARED OM THIS  PRODUCT 
DURING THE ABOVE TESTING PROCEDURE. 
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- 1 2 6 1  

SUPPLIER SUBMITTAL No.: 066 (Rev. 0) 

RESIN SUPPLIER QC CERTIFICATES, MFG.'S RESIN 
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TO: beSuqpIy 
KtmWitchetrnsa 
Po Bo% 35 
CbdQdi, PA 15021 

This is to d f y  that th6 produd dbscribd PbOW d diippd ~ S X I  tbt Stpaex, Sooth 
Cazolina Plant, has becn sunplod awxdiag to sWistkal  sungltng plans an oompliaace 
with %ocxxmnended ln-Plant wily Assrwrrce PIo- 
MsauhcnPsd h rwin that meets the P 
and waa awrufktured to thc sp bad a ocll classi6utiaa of 
3434% 8s S p a U l e 4  ln tom 16 lets 71-7- 
0376 Melt hdcx of 0.10. The MI specificdon ~ n g c  b x n  th16 resh L 0.079.14 G.10 
m. Th melt indn on the Tn-Procsss hapaction and Testing was rlro ttstsd 'th the 

a10 MIN. yo0 have m y  qucsbons, p l c w  do not besitate to e o  me a 4 1 .  
tcst malt  cro o .10 AVG. a 1 0  MIN. The sp.clhtion for thin test IS irrrrUimum '4t. o 0.18 

. . .  . . .  



Ut SI'PPLI C L .  
lU 

PHILLIPS CHEMICAL COMPANY 
A DIVIUON OF c*.(kLIw -H 

April 11. 1997 

JHv# 7300-97 

FAX: 864-433-7918 

, 
Wellford, SC 2938'5 

Dave Nettie6 

This letter will certify t h a t  the Marlex* resin shown below, 
a8 supplied by PhiLlips Cbernical Coqany,  confotmo to our 
marufacturing specification. 

.- s- '6% _ I  

Type : TR-4802 1 

Quantity: 179800 US.. ' I .  
\.lo G/10 l4m ,' 

Lot Number: 7170376 
P.0. bhnnber: REL 76  
Date Shipped: 
Package : PSPX 5726 

Melt Index. ASTM b1238- 
Density, ASTM DlSOS: \.943 G/CC 
BSCR, P/tO: ,192 HOORS 

.-+ 04 /10 / 97 . -  
? 

. . .  . .i J." W .  Vaden' 
Quality Assurance Manager 

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

For COA questions c a l l  Sharon Robinette, 713-475-3625 

Reg. U.S. Pat. Off. 
** Nominal Valua (not t e s t e d  on each lot) 

cc : gA-File -RC 

.. . . 



TO: LeeSuvply 
IcimWitcbnmpn 
Po Box 3s 
ChtlabiPA 15022 

lO”KPSDRl1 1000 a7m97 

This is to oettify that the product described above aod @ped h m  the Stsnw, South 
Caroiina Plant, bas been sampled according to statistical s ~ p l b g  pIpos in CompIha 

Manufactured h m  min that meets the Polycthylcae lastios S u d d  in ASTM D-1248 
with ‘ R ~ c o ~ J z ~ o ~ ~  In-Pht Qdity AS-= Program fw h t i c  Pipe.” \ 
and was xmn- the specifications of A S m  F- s 14 and had a ccll classifimon of 

Tastmg w u  slso tested with tk test rmdz 7 o 0.08 AVG. a10  MINa The m u t i o n  for 

345434C a~ spccifid ia ASTM D-3350. T h l ~  P d U t  WBS producsd 
0598 Mdt znbar 

rsOin IOU 81-70 
- The MI SPseifi~atiOn tangc 81-7-0602 Molt Indept of@) 

b m  this resin b 0.07-0.14 G.10 MIN. melt dux on the In-prwest I fqectm and 

tbis tst is a maximum of 0.1 8 G/10 MIN, If you have any questions, please de not 
hesitate to give ma a call. 

.. . ._ .. . .  . .  . . .  _ .  . .  

cc: CtrtifitetioaFile ’ 



0 ,  1997 

10652 -97 

864 - 439- 3918 

Dave Nettlee 

This letter w i l l  certify that the Marlex* resin uhowr below, 
a8 supplied by P h i l l i p s  Chemical Company, confotms to our 
manufacturing specification. 

rype : 
L o t  Number : 
P . O .  mruber: 
Date shipped: 
Package : 
w a n t  ity : 
Melt Ipdex, ASTM 01238: 
Density. ASTM DlfOS: 
OSCR, m o :  

TR-4802 
8170S98 
RBL 119 
0 5 / 2 9 / 3 7  
PSpX 0144 

' 08 G/10 W I N  
\943 G/CC 

i9iaso ms. 

a192 B O W  '* 

9 

i .  

. .  

-.. 

. . _  . e _ _  . J , .H . .Vaden . . . . . .  
Quality Assurance Manager 

. .  

For COA questiorrs call Sharon Robinette, 713-475-3625 

Reg. U.S. Pot. Off. 
* *  Nminal Value (not tested oa each'iot) 

cc QA-File-RC 



3 0 ,  1997 

30653-97 

861-439-7918 

2950  Nazareth Read 
Wellford, SC 2 9 3 8 5  

, 

Dave Nettles 

This letter  will certify that the Marlex+ resin ohown b e l o w ,  
as sup?lied by P h i l l i p s  3mriic.l %mpa&y, conforms to our 
manufacturing specification. 

Type : HID4 TR-4802 
Lot  Number: 0170602 
P.O. Number: RSL 120 
Date shipped: os/as/s7 

I Package : PSPX 3103 e '  ' I  
Quantity: 194050 LBS. 
Halt Index, ASTH D1238; t . 1 3  GI10 MIP 
Density, ASTH DlS05: , 9 4 3  G/CC 
e m z ,  ~ 1 2 0 :  ~ 1 9 2  HOURS ** 

i 

. J.. H. Vaden 
Quality Aorurance Manager 

For COA qucetionr c a l l  Sharon Robinette, 713-475-3665 

Reg. U.S. Pat. O f f .  
* *  Nominal Value (not tested on each lot) 

cc: QA-File-RC 

7 4 - 9 7  . 

@ 

. .  



- 1 2 6 7  

TQ Leesupply 
Kim wittbcrmrn 
PO Box 35 
C h a r l h P A  15622 

This is to certify that tho product descn'bcd rbove and shipped fmm tho Startex, South 
C m b a  Plant, has been mmpicd acccdng to statistical sampling p h s  in wmptiaocc 
with "RRecommeuded hplant Quaby h s u r ~ n c e  prom fix Plastic\pipe." 
Mawfacnvcd b m  resin ?hat me& the Polpt!!ylen\Pi~ss Sturdard in ASTM D-1248 
and w s  amnuf&aumd %the spifieations of ASTM F-7 I4 aad bad a oell classifiution of 
345434C as sp(bCI6aQb ASTM D-3350. This p d u t  was produced Sam resin loo 71-70 
0507 Melt hdex of 0.08 61-7-0392 Melt hdcx of 0.10 . Tbe MI spaiftution aape 
from this miin ir 0.074.14 GI0 MIN. The molt -on the In-Roccss bprpsction a d  
Testing wa do0 tcstcd with the twt mult of Avg. of 0.07 GI10 MlN. The specificdon 
for this test is a mtximum of 0.18 GI10 MIN. If you have my qucstims, please do not 
hesitate to give me a call. 

. . .  . . ,  . .  .. . '. . . . .  

. .. . 

tc: CatidcstionFile 



c 

Phillips Dri6COpipe 
startex P l a n t  
29SO Nazareth Road 
Wellford, SC 29385 

May 0 7 ,  1997 

JHv# 9150-97 

FAH: 864-439-7918 

D8Vc Nettlee 

This lettor will cettify that the Marlex+ resin shown below, 
as supplied by Phillip8 Chemical Company, c o n f o m  to our 
manufacturing specification. 

Type : 
tot Number: 
P.o. Eumber: 
Date Shipped: 
Package : 
Want i ty : 
Melt Index, AStm 31236: 
Density, ASM D1505: 
&sa, T/20: 

.- 
-. ' 

7170503 
REL 103 

PSPX 222.2 I 

162750 LBS. 
\lo C/10 MIN ': 943 G/CC 

. $  

05/06/97 z L '  

>192 HOURS ** 

J. €I. Vrdea . ' 

Quality LUsuranc:. Manager 

For COA quootions call sharoa Robinette, 713-475-3625 

*'Reg. U.S. Pat. O f f .  
** E'ominal Value (sot tested on each l o t )  



JBvt  8526-97 

FAX: 064-439-7918 

Phillips Driseopipe 
Startex P l a t  
2 9 5 0  Naoareth Road 
Wezlford, SC 29385 

Dave Nettle9 

Thio letter will cerzify t h a t  the Marlex+ r e s i n  rhom bel=, 
a8 sugplimd by Phillips Chemical Company, conforms to our 
manufacturing specification. 

T y p e  : 
Lot Number: 
P.O. Number: 
Date b h i p p d :  
Package : 

T R - ~ ~ C Z  
6170392 
REL4 100 
04/29/97 
PSPX 6993  Quantity : 177100 LBS. 

M e l t  Index, ASTM 01738: 2 - 1 1  G/10 XIN Density, ASTM D1505: - 9 4 4  G/CC 
ESCR, P/20: %192 HOURS * *  

. .  
i s  

I 
I 

.. . ,J. H. Vadtp, 
Quality Assurance ~ a n r g a r  ' 

For CQA qlestions call Sharon Robinctte, 713-475-3625 



To: Laeswfy 
Kiar Witcherman 
Po Box 3s 
Chulaoi, PA I SO22 

This is to certib that the ptaduct described above md shipped fiom the Strtcx, Sou& 
Cmllna Plant, has been samplsd to statistid sampling plans in oornpliuacc 
with 'acr;Ommdd In-Plant Quatty m c c  Prom %Plastic Pipe." 
ManufWwud b r n  resin that meets the Polyahyl% Plastics Standmd m ASTM 0-1248 
and was manufadurd to the eations of ASTM F-714 md had a 0cU chusihtioa of 

pmduct w a ~  ptbd~~ed h ~ Z I  1- 71-7- 

m tho In-prouSs w o n  and 
a 1 0  MIN. Tbc speci6cation 

345434C UI ~ p d k d  
0507 Melt Indm Of 0.08 
h m  this resin is 0-07-0.14 G. 10 MIN. Thr, melt 
Testing wm dso test& With the test ruult of 
fur this test is a muLimum of 0.18 GI10 MIN. Yyou have any questions, please do mt 
hesitate t~ give me a ML1. 

31-7-0518 Melt h d a  Ot 0.09 . The M Specifidm wc 

... . 

cc: Certidution Fib 



A OlV1SY)N O F  MILL- p - 
May Q 7 ,  1997 

JRV# 9150-97 

FAX: 664-439-fS18 

Phillip. Driscopige 
Startex Plant 
29SO N8zaysth Road 
Wellford, SC 29385 

Daw8 Nettles 

Thio letter will certify that the Marlex* resin ehovn below, 
a6 supplied by Phillips Chemical Coxsparay, conforms t o  our 
manufacturing specification. 

Type : 
Lot Xumber I 
P.C. Number: 
Date Shipped: 
Package : 
Quantity: 
melt Index, ASTM D2238: 
Density, ASTM Dif05; 
ESCR,  ? / 2 0 ;  

5-x6i- 57 WwM TR-48OZ 
1170507 
REL 103 
05/06/97 . 4 '  

PSPX 2213 

' 1 0  G/10 Urn 
\:943 6 / C C  

L:- &. -1- " . .  

162750 Las. 

,192 HOUKS ** 

. 3:H. Vad- . ' . 
Quality As6urance Manager 

Foz COA qucotions call Sharon Robinctte,  713-475-3625 

Reg. U.S. Pat. Off. 
** Nominal Va:u= (no: tested 011 each lo:) 

c c :  QA-File-RC 
y 9 c d d  6 f  f o  a - 9 9 - 0  )!-- 

, o / - d '  - 323 
? 



bavo BYett1.s 

This letter will certify that the Marlex* resin o h m  below, 
as supplied by PhiLlips Chemical Co-any, conforms to our 
manufacturing specification. 

Type : 
‘Lot Nbnaber : 
P . O .  Nwnber: 
bate Bhipped: 
Package : 

ESCR, Fm: 

\- TR-4802 
7170518 
REL a04 
05 /06 /97  
PSPX 3183 

\194100 LBS- 
.ll G/lO MIN ‘ -943 G/CC 
,192 m m  ** 

6-4-97  

I 

J. W .  Vaden 
Quality’ Ae’eurance w a g e r  

For COA questions c a l l  Sharon Rebinetto, 713-475-3625 

Reg..U,S. P a t .  Off. 
** Nominal Value (net tested on each.Lot) 
cc: QA-File-RC 



lO”IPSDR11 1000 
05/01/97 & 05/0Y97 & OS/03/97 

. .  . .  . . . ... . . .  _ . .  . . .  

cc: CatificatkFik 



wx m wow 113 47- 

P m .  tEXul77SOlaht April 11, 1997 
f u l u l W P r n e c  mwa 

Jwv# 7299-97 

864-439-7918 

I 

Phillips Driecopipe 
Stat tex  Plant 
2950  Paoarcth Road 

Dave Nettles 

W81lfOrd, Sc 29385 

This l a t t e r  vi11 certify  that th. Marlex* resin shown below, 
as supplied by Phillips Chemical Company, conforms to out 
manufacturing specification. 

f &L 

p .  S O Q  

180400 US-. 4. eo? 

Type : )np! TR-4802 
L o t  Number: \,I70375 + 29- 77 P.O. Number: REL 7s 
Date Shipped: 04 /10 197 
Package : PSPX 6605 
Quantity2 
Helt Index, ASTM C i 2 3 8 ;  12 GI10 MIN 
Deneity, ASTM DlSOs: \:943 G/CC 
R6CR, F/10 : a192 HOVRS ++ 

9.Sw 

J. €3. Vaden . . _  
. .  m a l i t y  Assurance i m a g e r  

For COA qurotiocs call Sharon Robinette, 713-975-3625 

Reg. U.S. Pat. O f f .  
** Nominal value (not testod on each lot) 

cc : QA-File-RC 



- I 2 6 1  , 

This letter will certify t h a t  the Marlex* r e s h  ehowa below, 
ae supplied by Phillips Chemical Company, conforms to our 
mrauiactuing specification. 

Type : 
LOC Number: 
P.o. Nwnber: 
Date Shipped: 
Package : 
quantity: 
Melt Index, ASm 012 
Density, ASTH DlsO5: 
BSCR, r/20: 

3 8 :  

\= TR-4802 
7170 3 7 4  
RSL 74 
04 1 IO / 9 7  
PSPX 1 1 3 7  
179200 U S .  

'12 GI10 HiN 
\.:943 o/cc 
3192 HOURS *+ 

4 4 - 9 7  

J. W .  Vaden 
-Quality Assurance Managar 

For CoA gueotions c8ll Sharon Robinette, 713-075-3625 

Reg. U.S. Pat. Off. 
+* Porninal Value (noc tested on each lot) 

. .  
C C :  QA-PI~O-RC 



April 

3Kv$ 7400-97 

FAX! 864-139-7918 

Phillip8 Driacogipe 
st.rtUC Plant 
2990 Nazareth Rood 
Wellford, SC 2 9 3 8 s  

D8Ve Nettle6 

Thzs letter will c e r t i f y  that the Marlex* resin shovn below, 
ae aupplird by Phillips Chemical Company, canforms to our 
manufacturing specification. 

fIRM TR-4802 

REL 7 8  
71703 a 9 w: \ Lot Number : 

P.O. Number: 
Date Shipped: 04/11/97 
PaCk8ge : PSPX 3178 
Quantity: 192700 U S .  
M e l t  Index, ASTM D1238; 
Deasity. ASTn 01505:  \:943 G/CC 
PSCR, F/20: s192 HWRS ** 

' 11 G/lO MIB +- 

J . . .H.. .Voden 
Guality Assurance Manager 

. . .  . . .  

For CCA questions c a l l  Shaxon Robinttta, 713-435-3625 

Reg. U.9. Pat. O f f .  
* *  Nominal Value (not t e s t e d  en each lct) 

cc:  QA-Pile-RC 



QUALITY CERTIFICATION 

CUSTOMER ORDER N O  
PHxlLLIps ORDER NO: 
SKIP?INC DATE: 

DATE(S) EXTRUDED: 05/01/97 and OSIOUP7 
QU- FT 

PRODUCR 6 IPS SDR-I 1 DRISCOPPE 1000 PE3408 ASTM F714 
(40FT JOINTS) 

The dimcndoarl charaumstics and pressure capabilities Driswpipe IO00 um 

D3261. gUrdrrdr arc rdbrsaced in t h m  pmrt line,-and rrgasd cvcry two f#t 
slag the & 1- of pipe 

cstablishsd irb lctordance wid the pid- act forth in AS "ihi F714, D3035 and 

SERVICES SUPERVISOR 
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09'09'97 TlT 10:02 FAX 4 1 2  463 0577 

ATM: JERRYBXACPJI 
LBb SUPPLY co., INC. 
P.O. BOX 35 
c#ARLEROI. PA 15022 

CUSTOMER ORDER NO SO74 HG 

P H I U P 3  O R D B  NO: 11125 

DAl% SHIPPED: 0&2lU1997 

QUAKITN: 7.280' 

DATE 8XTRUDBD; 07f1997 - OW1997 

PRODUC'L 6" Q 11 Dziscopipc 1000 

ASIMn14: - SPBCIpIcATIollS OP )oLyFRIyLBNE ( PB ) 
PLASTIC PIPB ( SDR-PR )BASED ON OUrSllbE 
D- 

01 



PAX: 301-S82-6670 

Phillip. Drimcopipc 
11711 EIopmue12 Read 
mge.tm. 21741 

Quality Control 

This leecar will cettigy that  the Marlex* resia ohow &low, 
OD rupplied by Phillip. Chamtical corclgany, 
meaufacturing specification. 

cooforma to our 

J. W .  Vadrn 
OuaLity Ibaururce Manager . .  

For COA quastiom call Sharon Rabinerte, 7 1 3 - 4 7 5 - 3 6 2 5  

hg. U . S .  Pat. o f f .  
0 -  nomi- V a l w  (not tested on each lat) 

. _ .  

01 
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SUPPLIER SZiBMITTAL No.: 035 (Rev. 6) 

FABRICATOR’S QC TEST RESULTS & 
HDPE PIPISG QC CERTIFICATES 

Sections 13005-1.04.B and 13005-1.04.D.1 

FLUOR DANIEL FERY.4I-D SUBCONTRACT No. FSC 597 
ON-SITE D1SPOS.U FACILITY (PHASE I) PROJECT 

Document So. PET-034K (Rev. 0) 
Document No. PET-034L (Rev. 0) 

November 5,1997 



APPENDIX A. 

FABRICATOR'S QC TEST RESULTS 

Document No. PET-034K 



PusTm UUMS, IIC 
3401 fmnklin 6lrJ. 
P.O. Box 3906 
bolnesvlh, h e r  la SO504 
Phone (770) 287- f 286 
kx (770) e 8 7 - 3 1 ~ ~  

I, Pat Repa, have witnessed the air pressure test on Penetration Box #1. It was 

tested at 15 psi for a pcriod of 30 minutes and hd zero leaks. 

Location Plastek Wcrks, Inc. 

240 1 FrJnklin Boulevard 

Gainesville, Georgia 30504 
-. 

__ - - . - -. . .. 

-..---- 
Title 



MZtM UtRKS, INC 
0401 franklln 81~3. 
P.O. 8 0 x  5906 
Galnarvillo, Oeorgla 30504 
Phone (770) 487-8986 
f a  (770) 907-3204 

1, Pat Rcyns. h v c  witnessed the air pressure test on Pcnctration Box #- '-A. It W ~ S  

tested at I5 pi for a period of 30 minutes and hid zero leaks. 

-- - Location Plastek Werks, Inc. 

__-- - - 240 1 Franklin Boulevard 

Gaincsville, Georgia - .  30504 - -- 

. .. -- --- 
Title 



m a n  wmns,wc 
t4Ol Franklin 8lvJ. 

bolnervlllc, Oeorgln 30504 
Phonu (770) 987-8486 

P.O. eox svo6 

COX (770) 887-5184 

1, Pat Reyna, have witnessed the air ~ ~ S S U R  test on Penetration Box #2-B. It wxq 

tested J IS psi for a period of 30 minutes and had zero leaks. 

Date 

Time 

Locaiion 

Signature 

Titlc 

Plastek Werks, Inc. 

2401 Franklin Boulevard 

Gaincsvillc, Georgia 30504 

-. - - -- 

----.- --. 

-. - 



- 
. 1267 

UMKS, I)IC 
t4Ol konklin 8lv3. 
0.0. box 5906 
bolnesvllle, O~orgla 30504 
Phone (770) 907-8284 
FOX (770) 287-3484 

1, Par Rcyna, have witnessed the air pressure test on Pcnctrarion Box 1 1 3 .  It was 

testcd at 15 psi for a period of 30 minutes and had zero I d s .  

Date IO -... 3 0 @ 4 7 

Time From: . .. 3:.30m- To: g :og Ar, 

Location Plastek Wtrks, Inc. 

240 1 FrdnMin Boulevard 

Gaincsvil!e, Georgia 30504 

- . . .-- 
Title 



MSTa ucrmr, IHC 
8401 konklin blvd. 
0.0. box 5906 
bainervlllt, oclorglcr 30500 
Phone (770) 487-8a86 
FOX (770) 287-3984 

I, Pat Rcyna, have witnessed the air pressure test on Penetration €h. rc  #1. It was 

tested at 15 psi for a pctrihid of 30 minutes and had zero leak 

Location Plwtek Werks, Inc. 
------.--.--.-. -. - . 

240 1 Franklin Roulevard 

Gaincsvillc, Georgia 30504 
-- _ -__ .  . . 

-_ - 

. -.._ -- -. 
Title 



-- 1 2 6 7  

APPENDIX B. 

HDPE PIPING QC CERTIFICATES 

Document No. PET-034L 



@ HDPE EHMW PE3408 Pipe 
High Deusfty Pdycthyleae, Extra High Molecular Wekht PoIyPipc- 
UII be manufnctured in accordance sdth: ASTM D2513, D3U35, 
F713, AP11SLE andlor AWWA CWUC906 PdyPipe v 

CSR ?ii~yPipe 
P.O. Box 3kN 



390 
Gaincsville. Texas 76241-03SO 

PRODUCT CERT IFICATIOY 

lnvolce No.: XXXXXXX Customw: Pladics Works 
Galnrsville. Go. 

cSR PolyPip certifies tnat tt.c listed piping products wem produced horn resins and 
aoncentnles as detemined Oy and defined in ASTM D3350. Routino inplrnt inspection, 
quality cusntrol sampling.  en^ long term tesUr!g meets or oxcaeds me customer 
spedficahns or standards listed Maw: 

API Spec 1WE 
CFR Tltle 48, PatllQ2 
AWACW1K;oo6 
ASME 831.8 

c8A 
MPMO 
ASTM 02613 
Cwtomv Specifcation 

NSF iuie 

X PPI Rating for PE 3408 - 
- PE2408 Type II. Grade 

P24 Cabgory 5 with Cell 
ciuomclllon of 2 3 4 4 3 3 ~ ~  
D, OrE 
HDB 12s 8 23% 

- x PI3406 Type 111, Grade 
PM Category 5 with Cell 
Classification of W W C ,  
D, or E 
me im 0 23% 

0 -All Mocb that apply to this shipment 

Products: C SORI 1 Black Gas Pipe 
10' SDR11 Black Gas Pipe 
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DATE: 

TO: 

AmN: 

PROM: 

RE: 

SEPTEMBER 19, 1997 

CSR POLY PEE 
HIGHWAY 82 WEST 
OANESVRLE, 'I% 

W Y  TRUMBULL PAX: (940) 668-8612 

SOUTHWEST CHEMICAL SERVlcEs 

CERTIFICATE OF ANALYSTS 

PRODUCT TYPE: 

LOT NCMBER: 

CUSTOMER P/O R: 

POU?IDS S D P D  

PELLET WIGHT 

CARBONBLACK % 

MELTINDEX 1OX 

MOISTURE 

THANK YOV, 

. GERRYAL'MAN 
CUSTOMER SERWCS 

2153 

11714461 

wyrnopMEn 

10,m 

2.5 

34.9 - 4. 

12:4 1315 
0.03 
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SUPPLIER SUBhfITTAL No.: 035 (Rev. 5) 

LINER PENETRATION BOXES - 
RESIN QUALITY CONTROL CERTIFICATE, 

MANUFACTURER'S TEST RESULTS, & 
RECLAIMED POLYMER CERTIFICATE 

Section 13005-1.04.B (1-3) 

FLUOR DANIEL FERNALD SUBCONTRACT No. FSC 597 
ON-SITE DISPOSAL FACILITY (PHASE I) PROJECT 

Document No. PET-0341.1 (Rev. 1) 
Document No. PET-0341.2 (Rev. 1) 
Document No. PET-0341.3 (Rev. 0) 

October 15,1997 

Fern?;: Slte Office PO Box 538704 Mail Stop 44 Ciflcrflflah, Ohio 45253-8704 5136483402 Fax 6483407 
7851 Palace Drive Ctncinnah Ohis 45249 513.489.6789 Fax 489.7208 

8200 Swille Road Seville, Ohio 44273 330.948.1494 fax 948.1933 



APPENDIX A. 

RESIN QUALITY CONTROL CERTIFICATES 
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FLAT STOCK RESIN CERTIFICATE/ 
RECLAIMED POLYMER CERTIFICATE 

Document No. PET-0341.1 



.. . . - 



Chemical and  Corrosion Resistant Polymers  
H i g h  Molecular  Weight Polyethylene 

(Black Pipe  Grade) 
Physical Prcperrier 
A S M  Tis: M8thot Units Value 

1 
Prcvenr i 

Yeitinc ?oint DSC O F  26 1 

RSV C-162 1 d:/G 3.0 

! Me:hder 0-1238 (El prns.'l=! man 3 14 
\ ! 

ESC7, Zrtl Tes: 0-1693 IC, F SO 7?t > 1 5co I 

i 1 Tetsile Emnga5o7 "ield 0433. Seec 1 I 8CO 1 
I Tersilc Yield 5renqfh c33 8 3 9  > 3SCO I 

W I 

I Tersile Modulus 0-538 asi 113,OCO 

1 Flexural Mcculus 0-790 CSl lZ6.0CQ 

Vicat Scftsning T e r g  Ch1525 O F  255 

I Briclcncrs Tenp 0-746 O F  -1 EO 

i Heat Ceflstxion Temocrature 3 4 L  0 O F  172 I 
I 

I 

i Mot:: Coeffkant of Linsar 
Thermal Zxpansion 0 6 3 6  ,n,inlo C 1 x lo4  

I 

I Yardness-Store 0 E-7240 61 
~ ~ 

The dsta listed was dstsrmlned on press molded tes t  rpa;imenr. 

. 



.:en6 Q u w t l t y  Contolner Zd W p  OIb .......................................... 
4 0 3 5 2  41850 Y 4  1 0 1 ~ 1 9 7  

w eortlfy that the rotorlrl t h t m  rwtt UCUP rpclfbatlmr. 

test Oocr lp t  ton Jnlt Ilorut t s ................................................. 
k t t  llar lndu (?=/11.6tg) g / 7 b l s  11.14 
knr'tr g/eu em . f l S l  
C a m  Dlaek Contvlt ut % 1 . 3 3  
tm.J t  rongt5 Orl~,Zarm,WISm pel 5513 
EloqMlon 0rlg.Z'm. JC ! S C ~  t. OS0 

.............................. 
4-L I tv  Assurenee Ocprrtrmt 
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WELDING ROD RESRY 

Document No. PET-0341.3 



- 1 2 6 7  

V & A hocess, Inc. 
I230 Colorado Avenue 

Loruin, OH 44052 

Specjlication Sheetfiw Plustic Welding Rods 

Material- HIGH MOLECULAR WEIGHT HDPE 

Melt Index. gkm3 
Density, g k m 3  . 
Tensile Strength @ Break. psi 
Elongation @ Break, Oh 
Flexural Modulus, psi 
1 % Secart Modulus psi 
Heat Distortion Temp. @ 66 psi, C 
Vica! Softening Point, C 
Hardness, Shore 0 
Carbon Black Content, % 
Melting Point, F 

ASTM Test Metho4 

0 1238 
D 1505 
0 638 
D 638 
D 790 
D 638 
D 648 
0 1525 
0 2240 
0 1603 
0 3417 

FEATURES 

Outstanding high temperature creep rupture strength. 
Excellent compressed ring ESCR results 
NSF approved for potable water. 

Phone2 16-288-8137 
Fax -316-288-2323 

0.4 
0.956 
*3,300 
,800 
125,000 
I1 5,000 
172 
124 
63 
2.5 
260 



APPENDIX B. 

MANUFACTURER'S TEST RESULTS 

Document No. PET-0341.2 



S w b c r  18,1997 

Mr. Dan Morrow 
GROUh3 SAFE, IHC. 
2091 C ! q -  Comesor  
Euunollct, GA 30538 

Refeen:ing p ~ a p a p h  8, Item I,?, and 3, add?cAng the errcloxd It= tc OW ~ u p p l k  fram tht 
sheet manufacturer. 

Item No. 1: See amchen:. 

Item No. 2: 

l t m  No. 3: 

Poly H: does mt perfom testing 

See amcSment. Tbr ASTM D - 3  SO is rcfextnrd in b e  job spccifkation dbws fx 
L!: use of thc trim ad line curkg h~ h e  shet  mufac%ing prccess. Sec AS= 
D-3350. Sation 5 2 ar.d A S T M  3-ii58, S 4 o n  6.2, both headings "Matrr.rls and 
M&aoCt.ye. ' 

Enclosure 



. .  




