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- - -- GEoSYNTE c CONSULTANTS I 
LOCATION: FERNALD, OHIO 

DESCRIPTION: r' ~ ~ S C C  ZZ- DATE: /5 day& month ika2 year 

PROJECT NOH-, TASK NO.: oq 

A CYLINDER NO- VOLUME(') (c f )  ,p,.Q3.4yy . . . . .  E K T  UNIT WEIGHT = D/A O b 4  13k .............................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6' O ; T ' ' . ' "  

MATERIAL TYPE: flu / SUBGRADE / SUBBASE / OTHER: 
(CIRLCLE ONE) 

Z COMPACTION: ysz 4 MOISTURE CONTENT RANGE: t4-3 R P E  

o 

p 

\Q 

wT. OF TARE NO. #//L/. (grams) 6 :J /  R WT. OF WATER = P-Q (grams) 31. 2 
WT. OF WET SOIL & TARE (grams) 554 7 s W. OF DRY SOIL = Q-0 (grams) 'I 77* 3 
WT. OF DRY SOIL & TARE (grams) q85.3 T MOISTURE CONTENT = (R/S)X100 (% /f/. 9 ' 

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

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

. .  DnrA .MP!STURE. COr?T.N?. = .?. .. .v. . . . . . . . . . .  

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

.F?. !O!STURE. CONTENT. . . . . . . . . . . .  .m. . ' 4 ' H  y . . .  
, DELTA DRY UNIT WT. = F - V @*l!f FV7- zt &'37 

( .  pcf) . . . . . . . . .  136 : 3 . . . . .  v. . . .  .FDT DRY. U V  .F:. . . . . . . . . . . . . . . . . .  (e.!). 

[ PROCTOR TEST DATA: [L] MAXIMUM DRY UNIT WT. /2/.3 (pcf) OPTIMUM MOISTURE CONTENT t341 (Z] 

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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- - -- GEOSYNTEC CONSULTANTS 

LOCATION: FERNALD, OHIO 

DESCRl P TI ON: 

PROJECT NO.&&% TASK NO.:o Y J  

DATE: f&- d o y k  months-- year Phqsc - i Z E  

L 
DEI'ERMINATION OF DENSITY (DRIVE CYUNDER) (ASW D 2937) 

E WET UNIT WEIGHT = D/A 
. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A CYUNDER NO.- VOLUME(') (cf) a s , 3 u . y  

' f i ' 4 L ' .  ' ' 
'" 

N E$ (Ibs) s,g F DRY UNIT WEIGHT = EAl+(T/lOO)](pcf) . .  B WEIGHT OF SAMPLE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C WEIGHT OF CYUNDER L//*?Wltl  (1 G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
D WEIGHT OF WET SAMPLE = B-C (Ibs) 

w 

f p R O j E c ~  ON-SITE DISPOSAL FACILITY (OSDF) 

\ 
.......................... .z&yf; 'L.I. .  . . . . .  ..%. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

r- 

c 

I* ' / '  . .DELTA .MP!STURE. CQNTE.YT. = .T. .. .cI. . . . . . . . . .  .4. . . . . . . . . .  u FDT MOISTURE .CONTENT.. . . . . . . . . . .  .(?>. 3-3 
. .  FDT. WET. uN!? .v: . . . . . . . . . . . . . . . . . . . . . . .  ( P . 9 .  . I  . 3 G .  . .  !! . . .  .FDT DRY. ur?!? .F:. . . . . . . . . . . . . . . . .  (PCfl. 

. DELTA DRY UNIT WT. = F - V @4 F o r  * 

1 .  p 1 WT. OF WET SOIL & TARE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I . . . . . .  :..l..s.../ ........................................... I.. . . . . . .  I (grams) 5 5 3 6  WT. OF DRY SOIL = 0-0 (grams) c r l 2 . 2  

0 WT. OF DRY SOIL & TARE (grams) Ij7D. 6 I T I MOISTURE CONTENT = (R/S)X100 (% b d  /.I?: 
18.0 

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

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

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

............... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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- - -- GEOSYNTEC CONSULTANTS I 
LOCATION: FERNALD, OHIO PROJECT N O . 4 U .  TASK NO.: 69 / 
DESCRIPTION: P b S C  z DATE: day3- month 5% year 

. . . . .  A . . . . . . . . . . . . . . . . . . . . z ~ . b . y . . . . . . . . . . . . . . . . . . . . . . .  CWNDER N O . ~ L * ~  9 VOLUME(') ( c f )  o.o 3 3 ~ ~  E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  WET UNIT WEIGHT = D/A (1bs) 3'/,6 

..................................... ..7. . . . . . . . . . . .  ! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
B WEIGHT OF SAMPLE & CYGNDER !!bs!. F!.T.. F DRY UNIT WEIGHT = E/[1+(T/100)] (pcf). 1.1 11 .> 
C WEIGHT OF CWNDER & Zz, 5 ~ ( I b s )  4 G 

D WEIGHT OF WET SAMPLE = 8-C (Ibs) y r 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

OTHER: &Y MATERIAL TYPE: FILL / SUBGRADE / 

% COMPACTION: 95% /dm MOISTURE CONTENT RANGE: 0 f i  3 
(ma ONE) I FDT LOCATION: FDT TEST NO.: 

.............................. .Z@ .q ./ .z. . . . . .  ' . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0 

NOTE: DRIVE CYLINDER VOLUME IS OBTAINED BY MEASURING THE HEIGHT AND DIAMETER, OF FOUR EQUALLY SPACED 
POINTS, TO AN ACCURACY OF 0.01-in.. AND CALCULATING VOLUME USING AVERAGE HEIGHT AND DIAMETER. 

(grams) 3 4  6. WT. OF TARE NO. YI Y (groms) 8.y R WT. OF WATER = P-Q 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . .  . .  o n T A  .MOISTURE. CONTENT. = .T. .. .v. . . . . . . . . .  .A. 2-v -3 . . .  !J. . . .  .FDT !Y?!SNRE .CONTENT. .(%. w 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .(P.?. . !,;3.6.. . .  !J. . . .  .FDT. DRY. Y1.T .F:. . . . . . . . . . . . . . . . .  W). - 

DELTA DRY UNIT WT. = F - V 0 0.9 FOP * .(L@-?q 

YT. WET UNIT WT. 

p WT. OF WET SOIL & TARE s wr. OF DRY SOIL = 0-0 

WT. OF DRY SOIL & TARE 

[ PROCTOR TEST DATA: [L] MAXIMUM DRY UNIT WT. / / s  ? (pcf) OPTIMUM MOISTURE CONTWT fs.,r (%] 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  COMMENTS: I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

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

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

........................ (I, ............................................................................................. 
000006 



[[j 
DEERMINATION OF DENS177 (DRIVE CYUNDER) (Asnr 0 2937) 
PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

. . . . . . . . . .  . .  OFLTA .MPIISIURE. C0NTE.F. = .T. 7. .tJ. . . . . . . . . . . . . . .  &T ,. .. !J. . . .  .E?. MO!STFIRE .CONTENT.. .(%. !W:f 
. .??. WET. UN!? .Y:. ..................... Spcf). 1.3.3F . .  v.. .. .v. DRY. UY.? .v.. . . . . . . . . . . . . . . . .  ( e 4  .- H6.3 

, DELTA DRY UNIT WT. = F - V LLf F V I  w2-r- 

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

DESCRIPTION: k DATE: 3-( daJ- mon thaLaoR4 year 
I 

TEST NO.: D( D7 - 4Q CL @%-/&O J 
SPECIFICATION REQUIREMENTS: - 

A \  

MATERIAL TYPE: Flu / SUBGRADE / SUBBASE / OTHER: 
(CIRLCLE ONE) 

Z COMPACTION: MOISTURE CONTENT RANGE: 0 76 3 g / m  

fF lELD TEST DATA - ASiM D 2937 QA ID: P ' k  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .I. .4.*.t .-. I . . . . .  .I. 

. . .  
DRY UNIT WEWIT = E/[1+(T/100)1 

UNIT WEIGHT = D/A 

. . . . .  ........................ 7 . 7  . . . .  . . d  . . . . . . . . .  . . i / .  ' . I  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 
D WEIGHT OF WET SAMPLE = B-C ........................... &q. .?.. . . . . .  ........................................ . . . .  . 

N O E  DRIVE CYUNDER VOLUME IS OBTAINED BY MEASURING M E  HEIGHT'AND DIAMETER. OF FOUR EQUALLY SPACED 
POINTS, TO AN ACCURACY OF 0.01-in.. AND CALCULATING VOLUME USING AVERAGE HEIGHT AND DIAMETER. 

RELD MOISTURE CONTENT - ASTM D 2216 - - _ _  

0 WT. OF TARE NO. ' 6 9  - (grams) R WT. OF WATER = P-0 (grams) 3 3. '1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF DRY SOL = 0-0 
................................................ 

I p I WT- OF WET SOIL & TARE 

Q WT. OF DRY SOIL & TARE (grams) 483. T MOlSTURE CONTENT = (R/S)X100 (%> 1b,2g 

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

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

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  J 



- I( FLUORFERNALD 1 -- GEOSYNTEC CONSULTANTS 
_I I 

MATERIAL W E :  flU / SUBGRADE / SUBBASE / @ OTHER 

s! COMPACTION: MOISTURE CONTENT RANGE: 

(ma ONE) 

, FDT LOCATION: FDT TEST NO.: #A -/L/Ll 

L L- QdCa 
DETERMINATION OF DENSITY (DRIVE CYLINDER) (m D 2937) 

A CYLINDER N@ZmmrVOLU E(') ( c f )  43)) E WET UNIT WEIGHT = D/A ......................... .z&#.y#.f) 9m. . . . .  .e. . . . . .  .s ........................................... !!bs!. J.3.U. . 
B WIGHT OF SAMPLE.& CWNDER (Ibs) F DRY UNIT WIGHT = E/[:1+(T/100)1 (PC?. . j&!i.. ................................................. .5.! .9.. .............................................. 
c WEIGHT OF CWNDER b J & V p . .  (Ibs) G .................................... ...... 1 . 1 . 1 . .  .......................................................... 

c D WEIGHT OF WET SAMPLE = E-C (Ibs) 

- . a (PRO JEcT ON-SITE DISPOSAL FACILITY (OSDF) 

< 

(SPECIFICATION REQUIREMENTS: 

............................ 2@.qtz.;crLi ....... !I*.>.. ..................................................... - . . . J  

o w. oF TARE NO. !?a, (grams) 8.  R w. OF WATER = P-Q (grams) 5q.b 
................................................................................................................... 

(grams) ~ 3857. p WT. OF WE-T SOIL 8: TARE (grams) 453.3 s WT. OF DRY SO~L = 0-0 
........................................................................................................... 

Q 

' COMPARISON WIM NUCLEAR GAUGE - ASTM D 2922 AND 0 3017 QA ID: \ 
- 

I *  
. .DELTA .MOISTURE. C0NTE.NT. = .?.: .u.. .......... .2.3.. . . .  !J.. .. .FDT MO!STURE .CONTE?.?. . . . . . . . . . . .  m-. .= 
.. FDT. .%?. ur??. .wr-. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  v FDT DRY. UNIT WT. (pcf) 1369 h.. c f )  . . . . . . . .  my*' 

DELTA DRY UNIT WT. = F - V 3 4  FP7- st 

WT. OF DRY SOIL 8: TARE (grams) 39"1, T MOISTURE CONTENT = (R/S)X100 (%) \5.<, 

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

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

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

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

............. .................................................................................................. ...... 
...... .............................................................................................. J '0 *.o o'8 b 



MATERIAL TYPE: R U  / SUBGRADE / 

X COMPACTION: ?S% /A e MOISTURE CONTENT RANGE: 0 
R ) T  LOCATION: N E  LGd FDT TEST NO.: I 

SUBBASE / @ OTHER: 
(QRLQE ONE) 

- 1 GEOSYNTEC CONSULTANTS/ I 

A CYLINDER (cf) 4 r g r J  E WET UNIT WEIGHT = D/A (W r39,v 
B WEIGHT (Ibs) 6.,p F DRY UNIT WEIGHT = E/I:l+(T/lOO)](pcf) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .$.  . . . . . . . .  .T.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

........................... . . . . . . .  !?. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C WEIGHT OF CYLINDER bps.. y A(lbs) 33 G 

D WEIGHT OF WET SAMP ............................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLUOR FERNALD 

p 

Q 

4 9 4 . 1  
DETrRMlNA"I0N OF DENSITY (DRIVE CYLINDER) (ASTM 0 2937) 

fpROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

s W. OF DRY SOIL = 0-0 
................................................. 

WT. OF WET SOIL & TARE 

WT. OF DRY SOIL & TARE (grad q31. 

TEST NO.: a / ~ r  I ,  - 6 
SPECIFICATION REQUIREMENTS: 

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

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

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

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

- 1 (-)I 6 . 4  I . . o . . /  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . I  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
w. OF TARE N o . * N .  (grams) 18. &/ I R 1 w. OF WATER = P-0 

(PROCTOR TEST DATA: [L] MAXIMUM DRY UNIT WT. 120.7 (pcf) OPTIMUM MOISTURE CONTENT/3.C.(%) 

STURE .CONTENT. . . . . . . . . . . . .  
g T  WET UNIT W. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (pcf). 

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

\ 

o~~~~~~~ CONSULTANTS FILE NO. 2-is-mc SHEET NO. 



GEoSYNTEC CONSULT ANTS^ I FLUOR FERNALD I 

DESCRIPTION: pJh4sc a DATE: E d a y k  month tooZ year 

... 

.................................................. 
c WEIGHT OF CWNDER .h?O,!g.4 (Ibs) 

0 MIGHT OF WET SAMPLE = 6-C (Ibs) 
............................ ........ 

..... . . . . . . . . . . . . . . . . . . . . . . . . . .a..41..t. . . . . . . . . .  
I 

MAERIAL TYPE flu / SUBGRADE / SUBBASE / OTHER: 

X COMPACTION: MOISTURE CONTENT RANGE: 0 d 3 
4 5&5G! FDT TEST NO.: 

(=a OM) I FDT LOCATION: 

833'13 E WET UNIT WEIGHT = D/A .?. ............................................... - F DRY UNIT WEIGHT = EAl+(T/lOO)](pcf) /!fit )I ................................................. 

!.!3!. L G  

X..fiIs.C! 
.......................................................... 

(1 C l  I . . . . .  .......................................................... 

. .  R WT. OF WATER = P-Q (grams) 6-30 0 

p WT- OF WET SOIL & TARE (grams) L/7gL s WT. OF DRY SOIL = 0-0 

WT. OF TARE NO. + 17 
.................................................. (grams) g3. ................................................... 

(grams) ?O&f ................................................... ..................................................... 

\ Q  

( PROCTOR E S T  DATA: [L] MAXIMUM DRY UNIT WT. /zo- 7(pcf) OPTIMUM MOISTURE CONTENT 13. L! (Z) 

WT. OF DRY SOIL & TARE (grams) 4 lg z T MOISTURE CONTENT = (R/S)X100 (so> /5, '#Q/ /./g(jg 

I 

COMPARISON WITH NUCLEAR GAUGE - A STtvi D 2922 AND D 3017 QA ID: 
3 'I ......... . . . . . . . . . . . . . .  . .DE!-?!! ,MOISTURE. CWEWT. = .T. .. .v. I&Pt. !J. I. .FDT .k?O!SrV!?C .CONTENT .(?I .I/. .A! 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  F7)T WET UNIT WT. .(pcf?. 

DELTA DRY UNIT WT. = F - V 

- 
. ,.3!.0. . .  Y.. . :.FDr DRY. UNIT .v.. . . . . . . . . . . . . . . . .  (e.. cf) / 

F o r  * 

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

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

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

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

.................................................................................................................. B 0000~0 . 4 / 

OGEO SWTEC CCNSULTANTS FILE NO. 2-1 8-DOC CHECKED a t  SHEET NO. .-&SA, 



(I;L;j 
DETERMlNATlON OF DENSiTY (DRIVE CYLJNDER) (m 0 2937) 

LOCATION: FERNALD, OHIO PROJECT NO.- TASK NO.:.- 

DESCRIPTION: P A 4 5 e  I u  DATE: & day& month 701). year 

A CYLINDER NO.- VOLUME(’) (c f )  u323 E WET UNIT WEIGHT = D/A (W .bV& . -5.. ..... .?. ........................................................ /.$.8*.g. 

c WEIGHT OF CYLINDER 6 6 ’ 1 , ~  &-(Ibs) G ...................................... ...... 1...%3. ._. ........................................................ 

.......................... 
B W G H T  OF SAMPLE.&WND;R (Ibs) q, 62, F DRY UNIT W G H T  = E/[l+(T/lOO)](Pcf). /20,6 

D WEIGHT OF WET SAMPLE = B-C ( l b s ) , - ~ ! ~ ~  

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

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

1 

(SPECIFICATION REQUIREMENTS: 

\ 3’0’ . . .  1 

R WT. OF WATER = P-0 (grams) b3 3 
............................................................ 

p WT. OF WET SOIL & TARE (grams) 49<3 S WT. OF DRY SOlL = Q-0 (grams) y23.2, 
................................................................................................................... 

<Q WT. OF DRY SOIL & TARE (groms) 43 1.6 T MOJSTURE CONTENT = (R/S)X100 (X) 1s 1 J /-’Ti 

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

. .DELTA .MOISTURE. CONTE)??. = .T. 7. .u. . . . . . . . . . .  
FT WET UNIT WT. cf) / ....................................... Spc!). 

R?. )??!SFRE .CONTEN1 ............ .(?I. .!* 
FD?. DRY. u)?!?.wT:. ................ (P.. . .Hiv.eJ 
F P T  ;a Ud2-I qq DELTA DRY UNIT WT. = F - V 

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

- 

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

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

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

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

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



- - -- GEoSYNTEC CONSULTANTS 1 FLUORFERNALD - 1 

. . . . .  [ .... .  . . . . .  

..... 

LOCATION: FERNALD, OHIO PROJECT N O . L Q ~ ~ ~  I TASK NO.:@ 

DESCRIPTION: p &As c- DATE: 28 d a y k  monthzou2 year 

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

MATERIAL TYPE: flu / SUBGRAOE / SUBBASE / OTHER 

X COMPACTION: 75% / A m  MOISTURE CONTENT RANGE: 0 A 3y,/hp2 
(CIRLCLE OM) 

............................................. ('bs!. . I3 E 1 

................................................. .11.3: 8: DRY UNIT WEIGHT = E/11+(T/100)] (pcf) 

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

0 
. . . .  /. 

p 

\o 

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

(grams) b.?,5:. 
WT. OF WET SOIL & TARE (grams) L l J J Y 3  S WT. OF DRY SOIL = Q-0 (grams) 3 q 8 .$ 

WT. OF TARE NO. +?? 110 (grams) 8 0  R W. OF WATER = P-o 
..................................................... .................................................. 

....................................................... *. ........................................................... 

WT. OF DRY SOIL & TARE (grams) y&& T MOISTURE CONTENT = (R/S)X100 l b d q  

. .oaTA .MOISTURE. CQNENT.= . T . r  .u.. ........... .\:lo.. . . .  u.. ....................................... .(%I. Fz FDT MOISTURE CONTENT 

.. l?TA-WET ................................... UNIT WI. .(e.!?. .!.3 8. !J. ... .FT.  DRY. Ut!? .v:. .. . . . . . . . . . . . . . . . .  
DELTA DRY UNIT WT. = F - V 1-2, F w  

(PROCTOR TEST DATA: [L) MAXIMUM DRY UNIT WT. / / % a ?  (pcf) OPTIMUM MOISTURE CONTENT-&L&(Z 

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

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

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

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

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

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

n 000812 I/ 

e~~~~~~~ COHSULTANTS F ~ T  NO. 2-is-ooc CHEMED BY: SiET NO. 



i \ f  -c' - 
FLUOR FERNmD * 

I -- GEOSYNTEC CONSULTANTS 

LOCATION: FERNALD, OHIO 

DESCRIPTION: f l  h A  5 9 

PROJECT N0.L-L TASK NO.:$& 1 / 
DATE: 8/ doy3*~ month Z Z Z ,  year 

, , ,  

fSPEClFlCATlON REQUIREMENTS: h 

/ '  u 

A CYUNDER .. 

.. 
c WEIGHT OF CYUNDER 6 ,725 (Ibs) .................................. y m . .  ...... ).? 3.7 
D WEIGHT OF WET SAMPLE = E-C (Ibs) +,c ............................... 

L 

E 

. F 
G 

WET UNIT WEIGHT = D/A 

DRY UNIT WEIGHT = E/11+(T/lOO)](pcf) 
........................................... 

................................................ .lot?*? . 
.......................................................... 

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

1ELD MOISTURE CONTENT - ASTM D 2216 QA IO: 

o 

p 

\ Q  

71.2. . w. OF TARE NO. J-/..L (grams) ~ : . y ,  R ' W. OF WATER = P-Q 
.................................................. ..................................................... 

W- OF WET SOIL & TARE (grams) qgv, J s WT. OF DRY SOIL = 0-0 (grams) 398.8 
.................................................................................................................... 

W. OF DRY SOIL & TARE (grams) v@v. 1 T MOISTURE CONTENT = (R/S)X100 (%) 1q.q) 

I 
.......... .. . . . . . . . . . .  . . . D W A  .MOISTURE. CQNE.VT.= .?. 7. .u. .A. . . . .  !J.. .FT .  MO!STURE .CONTENT.. .m. A?:#. 

.. FDT .K. UNIT .Y:. ..................... .W). !.?.F.f. .. v. . .  :.FT. !?v. UNIT .K:. ............... 
DELTA DRY UNIT WT. = F - V O.$ FPT * 

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

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

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

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

..................................................................................................................... 
................................................................................ ................. 0's r&g413 



DESCRIPTION: ,@Ant; e DATE: @&. day3&, rnon th2= year 

MATERIAL TYPE: FILL / SUBGRADE / SUBBASE / OTHER: 

X COMPACTION: MOISTURE CONTENT RANGE: 8 3 ?/Mz 
(ma ONE) 

.......................... ............................................................ (Ibs) J 3.%. 6 A CYLINDER ~ 0 . 0 2 . ~ ~  7 VOLUME(') (cf) bo 33yg E WET UNIT WEIGHT = D/A 

................................................ ././.q:b.. 
c WIGHT OF CYLINDER &// ,z  (Ibs) G .............................................. .L.%h-. ......................................................... 
B WRGHT OF F DRY UNIT WEIGHT = E/11+(T/lOO)](pcf) 

D WEIGHT OF WEI SAMPLE = 9-C (Ibs) 9 ............................. ;z 

, 
TELD MOISTURE CONTENT - ASTM D 2216 QA ID: D L c y q  

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

WT. OF TARE N f U  W. OF WATER = P-Q 
l . .o . . /  ........................................... (grams) 1. .?..O. I.. R.. I.. 

p WT. OF WET SOIL & TARE s W- O f  DRY SOIL = Q-0 (grams) 420.3 
......................................... ......................................................... 

\ Q  

COMPARISON WITH NUCLEAR GAUGE - A S N  D 2922 AND D 3017 QA ID: \ 
/ 

. .DELTA .MO1STURE. CONEN'!.= .?.:. .u.. .......... .k\. . . . .  u.. .. .FDT MO!STIIRE~CONX-J.T.. . . . . . . . . . .  .(?). . lm:T 

.......................................... R)T WET UNIT WT. 

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

( .  PCf) . . . .  ! 4 2  . . . .  : . . . . .  Y. . . .  .E. DRY. Ur?l.T .F:. ................ (PC?]. . . . .  /J& :. .. 1l.i*7 
DELTA DRY UNIT WT- = F - V 0 -\ F V t  CL@-27$' 

W. OF DRY SOIL & TARE (grams) vjg. 3 T MOISTURE CONTENT = (R/S)X100 (% 11.5 J 

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

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

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

..................................................................................................................... I 
............... D .................................................................................................. 

030014 J 



- 11 FLUOR FERNALD -- GEOSYNTEC CONSULTANTS 
Q 

LOCAgON: ERNALD, OHIO PROJECT ~ 0 . 6 4 ~  I TASK NO.:BY.l 

DESCRIPTlON: Pha,c. - i li DATE: a day,*. month 2%ZL yeor 

.......................... CYUNDER NO@'~~YVOLUME('). . . .  (=f? .p,.e.!3.vf E A .......................................................... WET UNIT WEIGHT = D/A (W 139. P6 

C WEIGHT OF CYUNDER (Ibs) G 

B WEIGHT OF SAMPLE-,%%%l$ (Ibs) ~ , g g -  F DRY UNIT WEIGHT = EAl+(T/100)] (pcf) / 2 @ ,  2 ................................................. .......................................................... 

.................................. r 3- ......... 1.!.3.Y. .......................................................... 
D WEIGHT OF WET SAMPLE = B-C (Ibs) y,& ........................... ........................................................................ 

MATERIAL TYPE flu / SUBCRADE / SUBBASE / OTHER: 

X COMPACTION: MOISTURE CONTENT RANG€: OYL 3 %  A B  
OM) 

I 

o 

p 

\ Q  

(grams) b1.Y. w. OF TARE No ' ! ! .  

WT'. oi K T  SOIL & TARE 

WT. Of  DRY SOIL & TARE (grams) L/2q,4 T MOISTURE CONTENT = (R/S)X100 (8 l Y . 9  

(grams) 5.7 R WI. OF WATER = P-0 
.......................................................................................................... 

(grams) 486'3 s WI. OF DRY SOIL = Q-0 (grams) 9 16. b 
.................................................................................................................... 

ASTM 0 2922 AND 0 3017 QA ID: 
. .QaTA .MOISTURE. CONTENT. = .?. 7. .v..  0' 4% u FDT MOISTURE .CoNF!?.:. . . . . . . . . .  . . . . . . . . .  .A.. ..................... 

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

COMMENTS:. .................. :. ....................... .?. LL. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FT WET UNIT W. 

DELTA DRY UNIT WT. = F - V 

... v. . . .  .??. DRY. ?NIT .v.. ................ 
F D r  

2. 

(PROCTOR TEST DATA: [L] MAXIMUM DRY UNIT WF. /zz*g (pcf) OPTIMUM MOISTURE CONTENT 12.2 (9 

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

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

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

..................................................................................................................... I ........................................................................................................... ab 



DESCRIPTION: p L 5 . C  i7 DATE: d a y 3 4  month year 

0 WT. OF DRY SOIL & TARE (grams) lro#.71 T I MOISNRE CONTENT = (R/S)X100 (%) I /y,y) 1.1 gl/ 

MATERIAL TYPE FILL /, SUBGRADE / SUBBASE / @ OTHER: 
(ma OM) 

X COMPACTION: 9.3% / H e  MOISTURE CONTENT RANGE: 0 76 c? % /p$pE 

YT, .................................. . .  UNIT WT. Spcf). 

FDT LOCATION: c&.5 /o./ s&&L FDT TEST NO.:(?L d? - I 3  @ C J .  &2 - ? 3 7  

I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  COMMENTS 

C 

D 
. . . . .  

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

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

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

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

WEIGHT OF CWNDER L ,9579 (Ibs) j - 3  3 G 

WEIGHT OF VET SAMPLE = 6-C (Ibs) L/,bz 
..................................I ’ .......................................................................... 

............................. .6 .......................................................................... 

.............................................................................................. .oQ.oo.~G . . . . . .  b 



- 4 4 3  
J F L U O R F E ~ A D  - 1 - - 

AEW- GEOSYNTE c CONSULTANTS 
I 

LOCATION: FERNALD, OHIO PROJECT NO.@& TASK No.:@%/ 

C WEIGHT OF CYLINDER bs$z (Ibs) G .................................... $/: ......... .!r3.3. .......................................................... 
D WEIGHT OF WET SAMPLE = B-C (lbs) 

# . - TEST NO.: 0 ~ 4 2 -  1 9 .  0 C/ dz - 
SPECIFICATION REQUIREMENTS: B 

<. ............................ .243+..9.. ... 

MATERIAL TYPE: Flu / SUBGRADE / SUBBASE / &) OTHER: 

X COMPACTION: MOISTURE CONTENT RANGE:, 

OM) 

.v.n.~f. ........................................................ ., 

flELD TEST DATA - ASTM D 

p 

(2 

2937 
(4 

(grorns),y (9.7bJ WT. OF WET SOIL & TARE 

WT. OF DRY SOIL & TARE 

(grams) q q / , P  s 

(grams) y/ 43 T MOISTURE CONTENT = (R/S)X100 <a 
WT. OF DRY SOIL = 9-0 

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

J3.4) / I ' ' 

....... 

I= . .DRTA .MOlSnrRC. GQYENT.= . T . r  .u.. ....... .&P . .u.. . .??. MOISTURE.CONTW1:. . . . . . . . . . . .  .(% - . f l y :  

DELTA DRY UNIT WT. = F - V 0.3 F P I  zt (542-35 
........................................ f l T  WET UNIT WT. .W?. .................................................... l3% V FDT DRY UNIT WT. I F .  b . .  . .  

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

. . . . . . .  

b.stA3H. 1 .  
- 

E 

F 
. . .  

. . .  

WET 

DRY 
. . . . . . .  

. . . . . . .  

UNIT 

UNIT 
..... 

. . . . .  

WEIGHT 

WEIGHT 
........ 

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

QA ID: 

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

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

NOTE: DRIVE CYUNDER VOLUME IS OBTAINED BY MEASURING THE HEIGHT AND DIAMETER. OF FOUR EQUALLY SPACED 
POINTS. TO AN ACCURACY OF 0.01-in.. AND CALCULATING VOLUME USlNG AVERAE HEIGHT AND DIAMETER. 

Le' 1 E L D  MOISTURE CONTENT - ASTM D 2216 QA ID: 

(grams)l.56. 1 w. oF TARE NO. (gramsj I $ . L /  1 R 1 w. OF WATER = P-Q 
.......................................................................................................... I O 1  

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

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

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

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

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

n 0008417 d 

*GEoSmm CONSULTANTS FILE NO. 2-1t1-00~ SHE3 NO. 



- 4 9 4 3  11 FLUORFERNALD ASC- GEOSYNTEC CONSULTANTS 1 811 

A CYLINDER NO.P~*-? VOLUME(') ( c f )  8.p33yy E WET UNIT WGHT = D/A ............................ i ' .  ....................................................... .!'bs>. L3g!X. 
B WEIGHT OF SAMPLE*& C N Ibs) r,qy F DRY UNIT WEIGHT = €/11+(T/lOO)](pcf) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .I2 14.. 

G .................................... OF 6 '/*2. ... !!bs! . .!.! .3.c .......................................................... 
D WEIGHT OF WET SAMPLE = (Ibs) L- b J  ............................. .......... I ............................................................. 

9. COMPACTION: MOISTURE CONTENT RANGE: 0 A 3 K h z  

.?&:8. . 
p WT. OF WET SOIL & TARE (grorns) ,56/,8 s WT. OF DRY SOIL = Q-o (grams) 9g3, D 

R WT. OF WATER = P-Q 8.9.. 0 WT. OF TARE NO. - *5- 
................................................. .................................................. 

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

Q 

COMPARISON WITH NUCLEAR GAUGE = /A STM D 2922 AND 0 3017 QA ID: 
t b" .......... 1. 3 U FDTMOlSTURE CONTENT . . .DELTA .MOISTURE. CQNE.NT.= .T.T. .u.. A.. ............................................. (?4. .A 

FT WET UNIT WT. 136.3  // . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .(pcf). .......... !? . . .  .??. DRY. Ur?'! .v.. . . . . . . . . .  .I.. . . .  (P!?). 7 
- 0.5 

DELTA DRY UNIT WT. = F - V L$& v r  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  COMMENTS: 

WT. OF DRY SOIL & TARE (groms) L/?/.P T MOISTURE CONSMT = (R/S)X100 /'/, 3 / / , / 4 $  

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

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

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

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

.......................................................................................... D 'cb~.o....8'. ........ 
'ii 

b.0 \ 



LOCAnON: FERNALD, OHIO PROJECT NO@ 13 q( TASK NO.0 

DESCRIPTION: PbllACP JV' DATE: - day.&& month -ear 

. / 

f SPECIFI CATION REQUIREMENTS: \ 

X COMPACTION: Atz MOISTURE CONTENT RANGE: +,?* 44dm 

............................. A CYUNDER N O P * ~ @ ~ -  ..&.9;a;. vo UME(') (Cf) .......................................................... E WET UNIT MIGHT = D/A ( I b 4  lY25- 
........................................... !bs! . 5 9 . c  . . . . . . . .  ..................................... .//.g* .1. 

C WEIGHT OF CYUNDER h/bt L/ (Ibs) G .................................................. .L.% .......................................................... 
B WGHT OF SAMPLE*& CYUND R F DRY UNIT WEIGHT = E/11+(T/lOO)](pcf) 

D WIGHT OF WET SAMPLE = 8-C (Ibs) 
\;" 

I 

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

q- U FDT MOISTURE CONTENT 12.' p . C  . .QaTA .MOISTURE. CONTENT. = .T. 7. .u. ......... j A 3  1 .  .... j. ..................................... .(?).I. .A. . .  

............................................. .!!S.7. ........................................................ J 

o w. oF TARE NO. .A. (grams) R WT. OF WATEf? = P-0  (grams) 166. f 
p W- OF WET SOIL & TARE (grams) 4g3, S WT. OF DRY SOIL = 0-0 (grams) Yo 3.3 

......................... *.. ................... .G.?. .......................................................... 

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

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

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

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

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

(2 

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

W. OF DRY SOIL & TARE (grams) c//c 6 T MOISTURE CONTENT = (R/S)X100 4, Y f l .  I L  

................ .(-)3.3@.IcJ.. .... 

. .  ??. .m ................................. UNIT WT. .(P.!). 

DELTA DRY UNIT WT. = F - V 

%oSmrrc CONSULTANTS FILE NO. 2-18-OOC 

'3s47 . . .  Y. ... .??. DRY. U!!! .?:. . . . . . . . . . . . . . . . .  (P.. 4 .. . . . . . . . . .  Am?- 
9 4  F v r  

I I SHEET NO. 



LOCATION: FERNALD, OHIO PROJECT NO.:= TASK NO.: 'Vo' 

, -  
(TEST NO.: D c - O r  - 1 %  E? cc& - a 4  

SPEClFl CATION REQUIREMENTS: 

A CYLINDER NO.aZ'oM E WET UNIT WDGHT = D/A ( I b 4  133 4 . 
8 WEIGHT OF S,%Z F DRY UNIT WIGHT = E/11+(T/lOO)](pcf). . /!L . , f ,  

................................................... f.3.6 . . G . .  ..................................................... 

........................... .:. ..................................................... :_. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C WEIGHT OF CYLINDER 22. c a  &) 

D WEIGHT OF WET SAMPLE = B-C (Ibs) 4 -+6 .............................. ...................................................................... 

MATERIAL TYPE: flu / SUBGRADE / SUBBASE / & OTHER 
(ma€ ONE) 

% COMPACTION: MOISTURE CONTENT RANGE: 2LT% k44 4- 

.. FD?. WET. !J.r?l.? .v: ....................... . .  Y. ... , 
DELTA DRY UNIT WT. = F - V 

.?T. DRY. !!!IT .v:. ................ (PC?) "W. : 
F V 7  a 

#TED MOISTURE CONTENT - ASTM D 2216 1563 MQ. QA ID:& 

0 

P 

Q 

. . . . .  

..... 

L 

WT. OF TARE NO. - I& (grams) 

(grams) 

(grams) 

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

WT. OF kET SOIL & TARE 

WT. OF DRY SOIL & TARE 

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

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

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

52 5- 

2 Y* / 
I LI, I 

. . . . . . . .  

........ 

J 

COMPARISON WlTH NUCLEAR GAUGE -= ASTM D 2922 AND 0 3017 QA I D : L  
2 

. .QaTA .MQlSIURE. COVENT. = .T. .. .tJ. . . . . . . . . .  .pfi*.?l. . !J. . 1 .  .n>T )?O!SNRE .CONTENT.. . . . . . . . . . .  .(?> .I. t9+ 

COMMENTS:. .................. : ................................... :, ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . .  .................................................................................................................. 

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

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

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

................................................... B ................................ .......... 'oooad ........... 
28 



. -. 
I \ /  \ 

LOCATION: FERNALD, OHIO PROJECT NO&&&- TASK N O . : 8 2 .  
DATE: a d &LY rnontW&year ! I /  

OY+ 

DESCRIPTION: A 5 e 

- 4 9 4 3  11 FLUORFERNALD ' 1  -- GEOSYNTEC CONSULTANTS 
dcll 

E WET UNIT WEIGHT = D/A .......................... A CYLINDER ... .?. .... !!bs!. .13%c! .......................................... 
F DRY UNIT WOGHT = E d 1  +(T/l OO)] (PC?. . /.I.& .S- ................................... ................................................ 

C 

D 

[FIELD TEST DATA - ASTM D 2937 QA ID: PL Lr( 

- 
WEIGHT OF CYLINDER b / / ,  2 (Ibs) $32 G ...................................... .y ....... .I.. .............................................................. 
WEIGHT OF WET SAMPLE = B-C (Ibs) ............................. .i>.@9,2,. .t i;. ...... !f??d. ......................................................... J 

R WT. OF WATER = P-0 (grams) q s k  
................................................................................................................... 

p WT- OF WET SOIL & TARE (grams) L/JT.,~I s WT- OF DRY SOIL = a-o (grams) q & ,: 3 
- ]$;I-- .................................................... ..................................................... 

...................................................................................... * 

LQ 
WT. OF DRY SOIL & TARE (grams) 431. T MOISTURE CONTENT = (R/S)X100 (a 

ASTM D 2922 AND D 3017 QA ID: 7  COMPARISON WITH NUCLEAR GAUGE - L 

. -oarA. .MOIS?!-!RS. CQtENT.=. .I-.:. .u.. ......... a - \  . .u .... n>?. MOlSTURE .CONTENT ............ .(?I. . '. x. + L. . 

. .  Y.. .. . F o i  DRY. V!!T.wr:. . . . . . . . . . . . . . . . .  ( P C ! I * H  

COMMENTS:. .................. : ....................... .'1.;1. ........................................................... 

F T  WET UNIT WT. 1 .......................................... 
, DELTA DRY UNIT WT. = F - V F v r  

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

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

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

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

22 *@ 



- 
Q -- GEOSYNTEC CONSULTANTS 

LOCATION: FERNALD, OHIO 

DESCRIPTION: PAA4c * PROJECT N O A M  TASK N O . : . U ,  

DATE: /2- day J*. month =%ear 
c - 

(k 

\ . -  / 

f SPEClflCATlON REQUIREMENTS: 

MATUilAL TYPE: FILL / SUBGRADE / SUBBASE / 

9. COMPACTION: MOIS 

MI 

- 

0 

p 

\ O 

c 
COMPARISON WITH NUCLEAR GAUGE 3 ASTM D 2922 AND D 3017 QA ID: 

T MOISTURE CONTENT .. O Q T A  .MOrSrvRE. GQVE.UT.= .?.: .u.. ......... !J.. .. .e?. ................................. .( 
. .  R)T. ............................ WET UNIT WT. : .(PFf?. !! .!PI. DRY. UNIT .F:. .. . . . . .  . ... . . . . . . . . . . . . . . . .  

DELTA DRY UNIT WT- = F - V F v r  * 
COMMENTS:. . . . . . . . . . . . . . . . . .  .:. ........................ 

WT. OF TARE NO. * 
.................................................................................................. 

WT. OF WET SOIL & TARE (grams) 5 s wr. OF DRY SOIL = 0-0 
......................................................................................................... 

W. OF DRY SOIL & TARE (grams) L/6 7.1 T MOISTURE CONTENT = (R/S)X100 

l*b 
................................. .......................... 

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

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

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

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

I ................................................................................................................... b 



- - -- GEOSYNTEC CONSULTANTS 

- 
DESCRIPTION: 5 - 1v DATE: 1 7 day* m o n t h ? !  year 

DETERMlNATlON OF DENSITY (DRIVE CYLJNDER) (m 0 2937) 
f p ~ o j ~ c ,  ON-SITE DISPOSAL FAClLlN (OSDF) 

cf )  d ) ~ y y  ........................... . . . . .  ! .. . .  ?.. 
. .. (IbS! 5.. g7 

C WEIGHT OF CYLINDER Ibs) ............................. .h .@:I.. . .  !. ...... J.1.5.y. 
D WEIGHT OF WET SAMPLE = B-C (Ibs) ([!-r> ................................................... 

E WET UNIT WEIGHT = D/A (W I3c ............................................................. 
F 

G 

DRY UNIT WEIGHT = E/I:l+(T/lOO)](pcf) .................................................. .1.18..L/. 
.......................................................... 

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

MATERIAL TYPE: flu / SUBGRADE / SUBBASE / @ OTHER: 

5! COMPACTION: 75% b o  A@ MOISTURE CONTENT RANGE: 

(CIRLCLE ONE) 

(grams) 5.2- R W. OF WATER = P-0 (grams) 6 . 2 ~  +&@ / 0 WT. OF TARE NO. - 
.............................................................................................................. 

p WT. OF WET SOIL & TARE (grams) ~~~~6~ s W. OF DRY SOIL = 0-0 (grams) 4 %?. Y 
................................................... .......................................................... 

Q 

NOTE DRIVE CYLINDER VOLUME IS OBTAINED BY MEASURING THE HEIGHT AND DIAMETER, OF FOUR EQUALLY SPACED 
POINTS, TO AN ACCURACY OF 0-01-in.. AND CALCULATING VOLUME USING AVERAGE HEIGHT AND DIAMETER. 

WT. OF DRY SOIL & TARE (grorns) !/33.& T MOISTURE CONTENT = (R/S)X100 141 'I ; 'I, y '1 

. .DELTA .MOISTURE. CONEN?.= .?.- .v..  . . . .  . 9. ... .FDT MO!STIIRE. CON?T. . . . . . . . . . . .  .(% 

. .  FT. .E ................................... UNIT WT- ( . v  :.FDT DRY. Ur?IT.wr:. (P..fl 

-3 '3  

. .  . . . . . . . . . . . . . . . .  
DELTA DRY UNIT W. = F - V F v r  a 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  COMMENTS:, 

(PROCTOR TEST DATA: [L] MAXIMUM DRY UNIT WT. /u*q (pcf) OPTIMUM MOISTURE C O N T E N T 1 / . 7 ( $  

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

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

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

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

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

800023 



\ f  C' - - -- GEoSYNTEC CONSULTANTS I I 

FLUORFERNhV3 . 

FDT LOCATION: FDT TEST NO.: L / 3 z  - n s  

LOCATION: FERNALD. OHIO PROJECT N0.6- TASK N0.P t 
DESCRIPTION: f b  16- DATE: dayJb&y month 1 3  yeor 

0 

p 

COMPARISON WlTH NUCLEAR GAUGE 

. D R T A  .MOISTURE. C.WTE.WT. = .T. 7. .u. ........ 
- - / ASTM D 2922 AND 0 3017 QA ID: p L E  

I e- '  c 3 y  . . . .  .. !J. .I. .F?. MOISTURE . CONTENT . . . . . . . . . . . .  .(% .I. . 2 4  

W. OF TARE NO?- b'b (grams) %, L R w. OF WATER = P-0  (grams) 56.3 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WT. OF WET SOIL & TARE (grams) 446.7 s w. OF DRY S ~ L  = 0-0 (grams) 38 I @  y 
.................................................................................................................... 

WT. OF DRY SOIL & TARE (grams) 389.6 T MOISTURE CONTWT = (R/S)X100 (%I 14, 4;'). l u f  

. .  YT. .................................... WET UNIT WT. .(P.!>. . ... .FDT PRY. Ur?!! .E:. (PC?). L W  . . . . . . . . . . . . . . . .  
DELTA DRY UNIT WI. = F - V F v r  

8. 'L 
COMMENTS.. ................ .: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

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

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

................................................................................................................... 
................................................................................................ .()f-JgQ&&$-'' 1 



\ f  -c 

. .  

DESCRIPTION: & S e d  DATE: A day.% m o n t h W 2  year 

MATERIAL TYPE FILL / SUBGRADE / SUBBASE / OTHER: 

Z COMPACTION: 752 MOISTURE CONTENT RANGE: -c ,e 
MI f ? b /  -&-& 

FDT LOCATION: N U  bnd ceM6 F D T E S T N O . : D C  b L * 2 2  /dcLaz- ( fo  

(Ibs) /.4P*.? 
.......................................... !I??. . . 5 4  8 ................................................. . I  .28..?- 
............................... .? .% .......................................................... 

E WET UNIT WEIGHT = D/A ............................ A 

B WEIGHT OF SAMPLE, & CYUN ER F DRY UNIT WIGHT = EAl+(T/lOO)J(pcf) 
No-@-&q;.3. . !cf! . Oef3.3 j :  ................................................. 

C WEIGHT OF CWNDER 6 L#bs? .  .. .I. :.33 G 
4 D WIGHT OF WET SAMPLE = 8-C (I&) .............................. 3’ .@ 64); 4. ..... .q:.>.y ........................................................ ./ 

0 WT. OF TARE NO.’- 

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

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

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

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

................................................................................................................... I I oooQB2s; 

IP2.z R WT. OF WATER = P-0 (grams) 
....................................................... 

I.G.7 .................................................... (grams) S’a?!D .................................................. p WT. OF WET SOIL & TARE s WT. OF DRY SOIL = Q-0 (grams) ( 

\ Q  
W. OF DRY SOIL 8c TARE (grams) Y&f T MOISTURE CONTENT = (R/S)X100 (% 13, v;z3r 

. .QCL?A .MOISTURE. cor?:?. = .T. T. .u.. 1 %  \ c ........ .A?. . . .  v.. .. .FDT E?O!STURE.CONEI.. .......... .e?). !.2x31 

......................................... .(PC!). t.3c1.. 3. . .  v. ... .F?. DRY. !!!I .K:. ................ (P. 
DELTA DRY UNIT WT. = F - V 

F T  WET UNIT WT. 

n t b  F P r  * 
.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  COMMENTS: 



LOCATION: FERNALD, OHIO PROJECT N O . @ & ? -  TASK NO.: 0 q#/ 

DESCRIPTION: p h e  DATE: 2 day month2- year 

MATERIAL WE: FILL / SUBGRADE / SUBBASE / & OTHER: 
(CYRLCLE ONE) 

% COMPACTION: MOISTURE CONTENT RANGE: *sx &J & 

0 

p 

\Q 

FDT LOCATION: 

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

(grams) 63 ./(. w. OF TARE NO. (grams) E;..L R W. OF WATER = P-Q 

WT- OF WET SOIL & TARE 

WT. OF DRY SOIL & TARE (grams) 4$?/ T MOISTURE CONTENT = (R/S)X100 (z) /x 7 

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

S W. OF DRY SOIL = 0-0 (grams) 595 7 ybb. 2, ................................................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

19. . .  DELTA .MOISTURE. CONTENT. = .T. .. .u. . . . . . . . . .  . u. ,I. .F?. MO!STURE. CONTENT . . . . . . . . . . . .  .(?> .I. 7 v . 6  

( PROCTOR TEST DATA: [L] MAXIMUM DRY UNIT W. P Z . 7  (pcf) OPTIMUM MOISTURE CONTENT fz.5 ( Z j  

. .  n>T, . K T  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  UNIT WT. .!!.... 
DELTA DRY UNIT WT. = F - V 

e?. ??v. .U.r?lT.F:. . . . . . . . . . . . . . . . .  
F v r  * 

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

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

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

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

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

eG€OsWTEC W T A N T S  FIE NO. 2-18-DDC MEMED B K 



1 - 4 9 4 3  I[ FLUORFERNALD . -- GEOSYNTEC CONSULTANTS 
- 

MATERIAL TYPE FILL / SUBGRADE / SUBBASE / ,6&/ OTHER: 
(ma ONE) 

X COMPACTION: MOISTURE CONTENT RANGE: 

DETERMINATION OF DENSITY (DRIVE CYUNDER) (m D 2937) 0 (PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO 

DESCRIPTION: DATE: fi day 

PROJECT N O . @ @  TASK NO.: 4 y- 1 
72302 month - year 

r L  b 2 - L R 5  TEST NO.: D C f l l  :zt/ 
(SPECIFI CAT ON REQUIREMENTS: 

w. OF TARE NJ?YL (gramsj 8,z R W. OF WATER = P-Q (grams) bs& l o  .......................................................... ................................................. i ........ 

. .  DELTA .MPIISTURE. CONEN.= .T.T..Ir.. . . . . . . .  . I L -  ” ’ &. I..u.. 1. .FDT !!?!STURE.C!?NXNT.. . . . . . . . . . .  .(?ll.lZXY*Z 

~~ 

f nELD TEST DATA - ASTM D. 2937 QA ID* E ]  

F D T . . F  UNIT W. 
DELTA DRY UNIT WT. = F - V 

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

..... 

. . . . .  

.. . .  . . . . . . . . . . . . . . . .  v.. .%?. Rev. UN!? .wr.. 
F V I  zt 

......................................... . /,,3.7, WEIGHT OF CYLINDER 622 - 
WEIGHT OF WET SAMPLE = B-C 

(Ibs!. 

(Ibs) ........................................... ;y.b.!. . 

E 

F 

G 

. . . . .  

. . . . .  

. ._ . .  

..... - 

WET UNIT WEIGHT = D/A (W .......................................... 
DRY UNIT WEIGHT = E/11+(T/lOO)](pcf) .......................................... 

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

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

........ 

........ 
J 

NOTE DRIVE CYLINDER VOLUME IS OBTAlNED BY MEASURING THE HEIGHT AND DIAMETER, OF FOUR EQUALLY SPACED 
POINTS. TO AN ACCURACY OF 0.01-in.. AND CALCULATING VOLUME USING AVERAGE HEIGHT AND DIAMETER. 

I p I W- OF WET SOIL & TARE W. OF DRY SOIL = 0-0 
................................................. ......................................... 

COMMENTS.. ................ . : .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I ..................................................................................................................... 
..................................................................................................................... 

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

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

................................................................................................................... 
n r  0800%”a, 

OGEoSmm CQNSJLTANTS FILE NO. 2-18-ooc sim No. 



LOCATION: FERNALD, OHIO PROJECT N O . & ! -  TASK NO.:OY*( 

DATE: 20 day&&$ month z w  year I DESCRIPTION: Phase 
c L 0 2I  L L C  f 

SPECIFICATION REQUIREMENTS: 

A CYLINDER ~ 0 P 2 - m r  v LUME(') (cf) .@ x35 E WET UNIT WEIGHT = D/A 13 6.3 
........................... .& 1. & ....... .e. . . . . . .  d ............................................ 
.......................................... !!bs! .. .?!I. f ............................................. 

C WEIGHT OF CYLINDER 4 / 6 .y  (Ibs) G ...................................... ps.. . . . . . .  .I!> 4. .......................................................... 
B WEIGHT OF SAMPLE-& CWN~ER F DRY UNIT WEIGHT = E/Il+(T/100)] 

D WEIGHT OF WET SAMPLE = B-C (Ibs) 

MATERIAL TYPE: R U  / SUBGRADE / SUBBASE / @ OTHER: 
(aRLaE ONE) 

S: COMPACTION: y3% hd 4'2 MOISTURE CONTENT RANG€: Z S % d M 2  

............................ .2& 6 4 .; 7 .  .... .y.@.'.$# ........................................................ 'J/ 

WT. OF DRY SOIL & TARE (grams) 3g 7-3 T MOISTURE CONTENT = (R/S)X100 (a (1s 8 
c 

PROCTOR TEST DATA: [LJ MAXIMUM DRY UNIT w r . & / m /  (pcf) OPTIMUM MOISTURE CONTENT 13-  5 (3 
COMPARISON WITH NUCLEAR GAUGE - / ASTM D 2922 AND D 3017 QA ID: L 

9. 
.DRTA .MOlSnrRE. CQVW.NT.= .?. .. .u.. ........ . 3 K Q .  .. !J.. .. .E?. MO!STURE *CONTENT.. . . . . . . . . . .  .m .!. 3 4  

Spcf). I.?! 18. . . .  !! . . .  .?e?. w. UN'T .v:. . . . . . . . . . . . . . . . .  (P 4 . . . . . . . . .  @ ........................................ C T  WET UNIT WT- 

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

DELTA DRY UNIT WT. = F - V F o r  d - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

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

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

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



LOCAnON: FERNALD, OHIO 

DESCRIPTION: ph+f C 

PROJECT NO.&%, TASK NO.:& 4-1 
DATE: a doyT*- month 200 2 year 

~~ 

(PROCTOR TEST DATA: (L) MAXMUM DRY UNIT WT. 121-1 (pcf) OPTIMUM MOISTURE  CONTENT^,(^ 

- 
MATERIAL TYPE: FILL / SUBGRADE / 

FDTLOCATION: tfld 5 /t 6hJ F D T T E S T N 0 . : ~ C o Z ' ~ 6  C;d C L  28-6.m 
?a &4fz  

(=a€ 
X COMPACTION: 

E 

F 

G 

WET UNIT WnGHT = D/A ........................................... .!!bS?.-!.5?..? 
DRY UNIT WmI-lT = E/I1+(T/100)1 (PC? !.2.!,. y . . . . . .  B 

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

C WEIGHT OF CYLINDER boy,/ ,,,(Ibs) 

D WEIGHT OF WET SAMPLE = Ibs) 
, $ y  

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

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

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

k.. ........................... ........................................................ 

..................................................................................................................... 
.. a ,  ...... . . . . . . . . . ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Q . . . . . . . . .  

J 

0 WT. OF TARE NO. R WT. OF WATER = P-Q 

p WT. OF WET SOIL & TARE (grams) 5H.o s WT. OF DRY SOIL = Q-0 (grams) fI 36. y .................................................................................................................... 
LQ WT. OF DRY SOIL h TARE (grams) sryf T MOISTURE CONTENT = (R/S)X100 /3,56)/,/3: 

. .oaTA .MOrSnrf?E. CWTWT. = .?. r. .u.. .......... &H'.! .. v. ... .FDT !??!SFRE .CONR?T..  .......... .(?I.* 

... R)T. . K T  UNIT WT- .W?. l.5KT. .. Y. ... .FDT OR).. U!'? -5..  ............... S e 4 -  ................................... 
. DELTA DRY UNIT WT. = F - V C[ .  F v r  d 

......................................................................................................... COMMENTS. 



- - 
- .  GEoSYNTEC CONSULTANTS 

4 9 4 3  

I 
PROJECT NO6 a 13 '1 t TASK N0.6 % / 
DATE: L) day&,)- rnon th  zmz yeor DESCRIPTION: p 

\TEST NO.: D / / " ,  Y / L  # 2 - s s y  
f SPECIFICATION REQUIREMENTS: 

MATERIAL WE: nu / SUBGRAOE / SUBBASE / 

X COMPACTION: 7x22 I /Aa MOISTURE CONTENT RANGE: 

(0RLa.E OM) 

o w. OF TARE N 8 & Y  (gramsj $3 R WT. OF WATER = P-Q 
.................................................. ................................................... 

3w p WT. OF WET SOIL & TARE (grams) 486.6 s WT. OF DRY SOIL = Q-o 
............................................................................................................ 

<Q WT. OF DRY SOIL & TARE (grams) 353 J T MOISTURE CONTENT = (R/S)X100 (% 15-3, 

I'.--".". ........................................................................................................... 

. .DELTA .MO(STURE. CYE!!T.= .T.: .v.. .......... .?..?. . . . .  u ... .F?. MO1STURE.CONEI.. .......... .(?I.. ' *'F'/.4 ... 
. .FT .F. um .Y:. ..................... .(. pcf) ......... 13g :. 5 . . . . . . . . .  v .J??i DRY. !!!!?.!v:. ................ (P.. CfI . . . . .  1/9.9. ~. 

O R T A  DRY UNIT W. = F - V 1.7 F D r  * 
......................................................................................................... COMMENTS:. 

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

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

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

(1,. ................................................................................................ .@m . i / - " ~ . ~ ~ - ' ' ' '  



- 1 1  FLUORFERNALD . 1 -- GEoSYNTEC CONSULTANTS - I 
LOCATION: FERNALD, OHIO PROJECT NO&Q13q[ TASK NO.: * 9. / - 

z 
DESCRIPTION: DATE: J ? -  day.* month 2002 year 

@ OTHER 

TURE CONTENT RANGE: 

CL, G?2 - %a FOT LOCATION: FDT TEST NO.: 

(grams) 3 3:8 . 
p WT- OF WET SOJL & TARE (groms) 5973 s WT. OF DRY SOIL = 0-0 (grams) yr7.3 
0 WT. OF TARE NO. 'b'2 - (grams) S.Z, R WT. O f  WATER = P-0 

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

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

' COMPARISON WITH NUCLEAR GAUGE - , ASTM D 2922 AND 0 3017 QA ID: 
Q fDT MOtSTURE CONTWT JZ' '  

. .QQTA .MOISTURE. CWTUJT. = .T. .. .u. .......... 3%. . . .  !J. ...................................... .(?I .. ./A*?- 

.......................................... .......................................... SPCf) . .M+ / F T  DRY UNIT WT. 

DELTA DRY UNIT W. = F - V F P T *  

\ Q  

...... .. ........................................................................................................... _. 

WT. OF DRY SOIL & TARE (grams) 95x < T MOISTURE CONTENT = (R/S)X100 / I , r  J / , / L  \ 

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

..................................................................................................................... I 
.................................................................................................................... 6 .............................................................................................. aoG.03i ..... 

I 



[OCA~ON: FERNALD, OHIO 

DESCRIPTION: ,d 
PROJECT NO.C&. TASK NO.:6 

DATE: 26 day -+ month- year 

............................ A CYUNDER N&p*es? VOLUME(') (cf) ..... ?*.Q4.35.YY E WET UNIT WnGHT = D/A (Ibs) 3 $0 

................................................ ..5!!?3 ................................................ ../l6!. 

. .c.. . .w"GHT .OF. C.?NDER.. .6. U:.?J4 !!bs! .. .1.,q-35 .......................................................... 

....................................................... 
B WIGHT OF SAMPLE,& D (Ibs) - F DRY UNIT WEIGHT = E/I:l+(T/lOO)](pcf) 

G 

D WEIGHT OF WE-T SAMPLE = 6-C (Ibs) y!y& ................................................... .......................................................... 

MATERIAL WE: FlLL / SUBGRADE / SUBBASE / OTHER: 

X COMPACTION: MOISTURE CONTENT RANGE 6 3 Z / b t  
w 

NOTE: DRIVE CYLINDER VOLUME IS OBTAINED BY MEASURING THE HEIGHT AND DIAMETER. OF FOUR EQUALLY SPACED 
POINTS. TO AN ACCURACY OF 0.01-in., AND CALCULATING VOLUME USNG AVERAGE H O W T  AND DIAMETER. 

( COMPARISON WITH NUCLEAR GAUGE g ~ ASTM D 2922 AND 0 3017 QA ID: 1 

... DELTA .MOISNRE. GWrnT-= .?.z .u.. ........ .& .. !J. .. ..??I. ! ! !o ISTu!?~.c01?~~.  ........... .m. !?yY 

. .?T. .F. UY.? .Y:. ..................... .w. .!33:.2 .. !! ... .FDT DRY. U!!T .F.. ............... (PC!J.= 
, DELTA DRY UNIT WT. F - V F V T  * 

'2. 3-a 
......................................................................................................... COMMENTS:. 

:z ..................................................................................................................... 

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

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

........ ......................................................................................... o.ooo3a'~. . 
I 

0 GEOS'MIEC CONSULTANTS Fll.€ NO. 2-18-OOC CHEaQD BY: a- SnEET NO. 



4 9 4 3  

i 

/ \  

DETERMINATION OF DENSITY (DRIVE CWNDER) (m D 2937) 
PROJECT ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT N O . : a i  TASK NO.: 6 

DESCRIPTION: -ha- s e z m  DATE: - 29 daw- month T-year 
0 

MATERIAL TYPE: FILL / .  SUBGRADE / SUBBASE / @/ OTHER: 

FDT LOCATION: cf NL#%LLA FDT TEST NO.: zr& 

(ORLCLE OM) 

X COMPACTION: 9 @ ,/A42 MOISTURE CONTENT RANGE: +39& ,/.A Pa 
c 

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

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

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

(Ibs) !. 3.$. 3. ........................................... !??. !?43.3* ................................................. 

.......................................... !!bs? .. 5-m.. ........................................................ 

........................................... !!bs!. . !?32.. .......................................................... 

A CYLINDER N O W @ &  VOLUME“) E WET UNIT WIGHT = D/A 

8 W G H T  OF SAMPLE,& CWNDER F DRY UNIT WIGHT = Efil+(T/lOO)](pcf) // 3, 
c WEIGHT OF CYUNDER G 

D WEIGHT OF WET SAMPLE = E-C (Ibs) .4!:3.3 ............................................... .......................................................... 

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

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

o WT. OF TARE NO. .cf4 (gromsj g,z R WT. OF WATER = P-Q (grams) L/Q, I ................................................................................................................... 

(grams) 3/@,] S WT. OF DRY SolL = 0-0 (grams) 2/($feV - 
p WT. OF WET SOIL & TARE 

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

\ Q  
WT. OF DRY SOIL & TARE (grams) 2 ?o,o T MOISTURE CONTENT = (R/S)X100 (%) 1 3, l./Jz 

. .DELTA.MP?SNRE. CWENT.= . T . 7  .u.. ....... ..m..u.. .. . F T .  MO!STU!?E.Fm!!T.. .......... .m. k 3 I k 3  

...................................... FT UNIT WT. .(F!) .13.Z$ .. v ... .E. DRY. UVKKC.. ............... (IF!). . !M. 
DELTA DRY UNIT WT. = F - V - -  1 ,.-t F V 7  

........................................................................................................... COMMENTS 



a 
IOCAnON: FERNALD, OHIO PROJECT NO.&-. TASK NO.: e r-f 
DESCRIPTION: P b c  -# DATE: o/ day month year 

c 

u - - -  4 9 4 3  11 FLUORFERNALD * 1 e -  G E O ~ T E C  CONSULTANTS - 

.............................. A CYLINDER No@* c/ VOLUME(') ... c f f ! .  E NET UNIT WEIGHT = D/A (W /2 9. .......................................................... -ZPr)L(; 3 - . 
B WOGHT OF SAMPLE,& CWNDER (Ibs) F DRY UNIT WIGHT = E/Il+(T/100)](p~f) /OB, / 

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

.......................................................... ................................................ 
C E I G H T  OF CWNDER 6 q? / (Ibs) ).3y G 

D WEIGHT OF WET SAMPLE = B C 
<. 

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

X COMPACTION: 

OM) 

MOISTURE CONTENT RANGE: 6 k 3 %,/Apt 

................................ .T.. ... !!bs? .. :w.. ........................................................ -2 

0 w. OF TARE NO. 'M (grums) g - 3  R wT. OF WATER = P - 0  (grams) ' /Z. 0 ................................................................................................................... 

p WT. OF WET SOIL & TARE (grams) 2 89.0 s WT. OF DRY SOIL = Q-0 (grams) 238- 3 
.................................................................................................................... 

\ Q  
WT. OF DRY SOIL & TARE (gams) '247, 0 T MOISTURE CONTENT = (R/S)X100 (a 19.6, 17' 

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

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

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

. DRTA .MP?STURE. CQV-WT.= .?.x .u.. ......... 
........................................ (e.!). .. F T  WET UNIT WT. 

DELTA DRY UNIT WT. = F - V 

.................................................................................................................. I a- . - - -  

i 

\ ' -  BL. . u .  .. .For MOISTURE-CONP!.. ........... 

!.?.?-.!. . . .  I!. . .'.Pi !?e?. ......................... UNIT WT- 
- s,g F V T  



- 4 9 4 3  11 FLUORFERNALD * -- GEOSYNTEC CONSULTANTS 
BBI 

(grams) . &I. 
p WT. OF WET SOIL & TARE s W. OF DRY SOIL = 0-0 (grams) F( 0 

................................................ (grams) .S%?:y ................................................ .Y.. .... 
o w. oF TARE NO. (grams) f, R WT. OF WATER = P-Q 

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

DETERMINATION OF DENSIW (DRIVE CYUNDER) (m 0 2957) 
PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LO 

DESCRIPTION: 

9: COMPACTION: 

fflELD TEST DATA - ASTM D 2937 . 

E ('bs) 3 v, s .......................... ................................................ .!. ....... 
F UNIT WEm-IT = E/u+(T/100)J(Pc?. 

c WEIGHT OF CWNDER /b.y G 

A CWNDER NOW WET UNIT WEIGHT = D/A 

B WEIGHT OF ./-(7-o < 
..................................... . f lrc. .  !!bs!. -1,. 3h .  .......................................................... 

< . . _ I .  .................................... !!b. .. .?I .*.Cr.? ........................................................ .) 4 
J 

0 WEIGHT OF WET U P L E  = B-C 

WT. OF DRY SOIL & TARE (grams) '7'6 7.1 T MOISTURE CONTENT = (R/S)X100 (% / (#, >>e[, / U  

. -DELTA .MO1STURS. CWTWT- = .T. 7- .u. .......... Hm .. !J. ... .F?. MO!STURE .CONY.? ............ .( 
F T  WET UNIT WT. .(PC!). .J.?.?..?. .......................................... V . FDT DRY UNIT WT. .(P ......................................... 

I DELTA DRY UNIT W. = F - V 

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

3, -2- F v r  If 

I ..................................................................................................................... 
...................................................................................................................... I I ..................................................................................................................... 
..................................................................................................................... 3 ............................................................................................... .o.*... ..... 

I 

4.3 



4 9  
GEoSYNTEC CONSULTANTS FLUOR F'ERNALD4 3? 

C WEIGHT OF CWNDER ) Id  ~1 (Ibs) G ................................. .I. . f . .  ......... .&. ........................................................... 
D WEIGHT OF WET SAMPLE - B-C < ........................................ !!bS?. Ad. 4. ........................................................ 

I COMPARISON WITH NUCLEAR GAUGE ,- S N  D 2922 AND 0 3017 QA ID: 
. -DELTA .MOISTURE. C@TENT. = .T. .. .u.. ....... . b y - .  ........ u FDT MOISTURE . C O r J T .  ........... .m. . ! 

F T .  WET UNiT WT. . . .  ... . ....................................... .(pcf) . !.?% 4. V. .ET DRY. UNIT .C. ................ (F?). JK.6.. 
DELTA DRY UNIT W. = F - V 1 *3 F P T  st 

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

.2 

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

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

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

0 wT. oF TARE No.!Wz (grams) %3 R w. OF WATER = P-Q (grams) y>3/ .................................................................................................................... 

p WT. OF WET SOIL & TARE (grams) Llb9.7 s WT. OF DRY SO~L = Q-o -(grams) 37 f ';r ................................................................................................................... 

.............................................. ...................................................................... I ................................................................................................ ~ 0 ~ O 3 ~ ' "  6 
I 

~ ( 2  
W. O f  DRY SOIL & TARE (grams) Wf-0 T MOISTURE CONTENT = (R/S)Xl00 13, P / i j 3 ?  



(C) 
DETERMINATION OF DENSITY (DRIVE CYLINDER) (ASTM D 2337) 

fpRoJE(-t ON-SITE OISPOSAL FAClLlN (OSOF) 

MATERIAL TYPE: / SUBBASE / OTHER: 

s! COMPACTION: MOISTURE CONTENT RANGE: 

ONE) 

.................... A CYLINDER NO?-% ??VOLUME(’) . . . . . . . . . . . . . . . . . . . .  (cf) q9 ..... %3 Y .......................................................... E WET UNIT WIGHT = D/A /3q / 
B WEIGHT OF SAW&, & C N ER Ibs) . $.,. 83 . .F 

G 

DRY UNIT WEIGHT = Efll+(T/lOO)] (pcf) 1 2 ................................................ ....................................................... 

. .c . .  . .F?T 0F.C.YNDER.. Go f :  .?P!!bS!. . .I. :.?? :. ....................................... ................. 
D WEIGHT OF W,sAMPLE = B-C (Ibs) \ ............................................... ...................................................... ~~ 

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

0 

fJ 

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

WT. OF TARE NO. - ‘ 4 0  (gramsj 8 - 2  R wT. oF WATER = P-Q (grams) 3’)s 
................................................................................................................... 

WT. OF WE-T SOIL & TARE (grams) 6&’9fs WT. OF DRY SOIL = Q-o (grams) 5- 22. 
.................................................................................................................... 

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

PCf) 
* 

.ET..!??. UF?!?.!?..~. ......... . . . . . . . . . . . ( . . I . .  

DELTA DRY UNIT WT. = F - V 

cf) ( 2 2 7  . . . . . . .  .!!. ..................................... .k.. ........... /39 E: FDT DRY UNIT W. 

1.4 F D T  * 

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

I 
........ .......... ................................ ~~ 6.637 - .  . - . 

, j‘l 



(Cmmz MI 

X COMPACTION: 95% &/APE 
FDT LOCATION: (4 4 & +  

MOtSwRE CONTENT R A N E w  - 3@+ N-t 
wd3c FDT TEST NO.: R 3  

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

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

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

r x  3 
('W 137'6 &?3fry ................................................ .......................................................... A CYLINDER ~ o . W - 3  VOLUME(') (cf) E WET UNIT WEIGHT = D/A 

F DRY UNIT MIGHT = Efil+(T/lOO)](pcf) 
.................................................. WnGHT OF SAMPLE*& CWNDER (Ibs) Tl.87. ..113.l/. . ................................................ 

.................................................. (Ibs) / t . . . .  34. . . G . .  
C WEIGHT OF CYLINDER 

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

o w. OF TARE NO. M (grams) 8. R WT. OF WATER = P-Q (grams) q 3.4 .................................................................................................................. 

fJ WT- O f  WET SOIL & TARE (grams) s WT. OF DRY SOIL = 0-0 (grams) 244.2 .................................................. w-7. ........................................................... 

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

<Q WT. OF DRY SOIL & TARE (grams) 302.3 T MOISTURE CONTENT = (R/S)X100 

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

/qc8/ 
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\ J 

DEERMINATION OF DENSilY (DRIVE CYLINDER) (ASW 0 2937) 
@ (PROJECT ON-SITE DISPOSAL FACILITY (OSDF) 

MATERIAL TYPE: FiU / SUBGRADE / SUBBASE / O M  ER: 
(aRtaT ONE) 

MOISTURE CONTENT RANGE: 

FDT TEST NO.: cmz.** 
% COMPACTION: 9.?//&% 
FDT LOCATION: we-) b a t e ,  G-5 

LOCATION: FERNALD, OHIO PROJECT NO.:-TASK NO.: D%/ 1 
DESCRIPTION: fh( em C d i # g i  *S DATE: day& month = ! a r  I 

. . . . . . . .  
c 
D 

F DRY UNIT WEIGHT = Efil+(T/lOO)](pcf) 
WEIGHT .................. OF SAMPLE & . . . .  ( I b s )  . . . . . . .  547. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ./14,.1 
WEIGHT OF CWNDER (Ibs) G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ./s. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WEIGHT OF WR SAMPLE = B-C (Ips). -Lf?.sg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E WET UNIT WEIGHT = D/A I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A I C W D ~  NO-= VOLUME(’) (cf! .Jo.~33~.7). . . .  .I. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !!bs!.I.~&. I 

0 

p 

\Q 

W. OF TARE NO. - (grams) f R WT. OF WATER = P-Q (grams) 6s / 

W. OF WET SOIL & TARE (grams) 423.0 s WT. OF DRY SQL = Q-0 (grams) yqqcL3 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !... 

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

W. OF DRY SOIL & TARE (grams) 957.9 T MOISTURE CONTENT = (R/S)X100 Lq5 
4 

. .DELTA .MOlSNRE. C0NTE.NT. = .T. -. .tJ. . . . . . . . . . .  Jrq.!?. . !J. . . .  .FDr bU(?!STURE .CONTENT. . . . . . . . . . . .  .(%. 
cf) P?v. UNIT .v:. . . . . . . . . . . . . . . . .  (e . .  

FPI- * a 0 2  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S P 4 .  M.!.. . . .  v. . .  . .  gf. WET. UNIT WT. 

DELTA DRY UNIT WT. = F - V 

!%F 
121.7 
9,s 

. . . . . . . . .  

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

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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DETERMINATION OF DENSITY (DRIVE CYLINDER) (ASW 0 2937) 
PROJECT ON-SITE DEPOSAL FACILITY (OSDF) 

9 4 3 . 1  FLUORFEWAD 

LOCATION: FERNALD, OHIO PROJECT N0.6Is ' ! rm TASK NO.:&l I 
DESCRIPTION: p Xnsoi? DATE: 13 day&- month .- c-c year 

A CYLINDER (cf) 

8 WEIGHT (Ibs) 
. . . . . . . . . . . . . . . . . .  . . . . . . .  (Ib?. I!.?*?!? . 

4335/ E WET UNIT WEIGHT = D/A 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,/,a:f. 5.9,  F DRY UNIT WEIGHT = E/11+(T/100)] (pcf), 
.6. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

C 

D 

( PROCTOR TEST DATA: [L] MAXIMUM DRY UNIT WT. ! lT.q (pcf) OPTlMUM MOISTURE CONTENT 13.f (z$ 

WEIGHT OF CWNDER Q 08,2p (Ibs) I ,$ J G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WEIGHT OF WET SAMPLE = B-C (lbs) . .q,xf. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0 W. OFTARE N T -  bJbZ (grams) 6.3 R WT. OF WATER = P-0  (grams) 6 (,3 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

p WT- Of WET SOIL & TARE (grams) 77QB s WT. OF DRY SOIL = 0-0 (grams) ye 'f, 2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

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

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  noo4.0""'~ ou 
I 

/A f 

LQ WT. OF DRY SOIL & TARE (grams) L//3, / 

eGEoSmm CONSULTANTS FILE NO. 2-18-OOC CHECKED exp-. 

T MOISTURE CONTENT = (R/S)X100 />-. 2) l , i S 2  

.DR?A .MOISNRE. CQr?KN?. = .?. - .u.. . . . . . . . . .  ./ E.'' &!I. . . .  !J.. . .  .For F(O!SNRE.CONTENT.. . . . . . . . . . .  .(?I. .6 
. .e?. .E. U!'.? .\fslr,. ..................... , (pc f? .  .t*..5.. . .  v.. . .  .TT. DRY. Ur?lT .v:. . . . . . . . . . . . . . . . .  (P. .  cf) . . . . .  121 .! /. 

DELTA DRY UNIT WT. = F - V L 3.' F o r  a d 2  92s 
COMMENTS: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



- - -- GEOSYNTEC CONSULTANTS - 
LOCATION: FERNALD, OHIO PROJECT N O . 6 m -  TASK NO.:dY-/ 

DATE: 1'5 d o y k  month year DESCRIPTION: P A & s e V  

DEIERMINATION OF DENSITY (DRIVE CYLINDER) 
PROJECT ON-SITE DISPOSAL FACILITY (OSDF) 

(ASfM D 2937) 

MATERIAL TYPE: FILL / SUBGRADE / SUBBASE / OTHER: 1v @5Y C & b d y p  

% COMPACTION: 75 MOISTURE CONTENT RANGE: 0 7 b  +3z 
FDT LOCATION: && 0 L <  - FDT TEST NO.: cc#z -932 

(CYRLCLE ONE) 

(grams) TY: 3. 
p WT. OF WET SOIL & TARE (grams) 973-3 s WT- OF DRY SOIL = Q-o (grams) 90x9 
0 Wr. OF TARE NO. #Lfo - (grams) s../l R WT. OF WATER = P-0 

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

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

L O  

( PROCTOR TEST DATA: [L] MAXIMUM DRY UNIT WT. (pcf) oPnMuM MOISTURE CONTENT (%3 
WT. OF DRY SOIL & TARE (grams) $/ /q,o T MOISTURE CONTENT = (R/S)X100 J y, 6 *I  Y4 

COMPARISON WITH NUCLEAR GAUGE - / ASTM D 2922 AND 0 3017 QA ID: 1 
. .  DELTA .MPIISW.RE. CONTENT. = .T. - .u. . . . . . . . . . . . .  q 2 .  . .  !J. ... .?T. MO!SNRE .CON?I?'I:. . . . . . . . . . . .  .(?I. .'3fi%Y 
. .  PT. .w ............................. UNIT WT. 

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

. .  bcf2 . .'. 3. .?! . . .  . .??. RSV. UY.T .!E.. . . . . . . .  . (P.. cf) . . . . . . . . . . .  I t * * /  
/ 

DELTA DRY UNIT WT. = F - V & \*' FD7 jt 

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

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

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
O Q 3 0 4 1  I b 
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APPENDIX H 

Geosynthetic Conformance Test Results 
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Geosynthetic Clay Liner 

083043 
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Hydraulic Conductivity Test Results 

000044 
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023-3313 

CONDUCTIVITY 
3.9E-09 3.8E-09 3.8E-09 3.2E-09 3.5E-09 3.5E-09 4.8E-09 4.1E-09 3.3E-09 3.4E-09 

000045 

Golder Associates Inc. 
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023-331 3 

HYDRAULIC 
CONDUCTIVITY 
(crnhec) 3.9E-09 3.5E-09 3.2E-09 3.9E-09 3.2E-09 4.5E-09 3.7E-09 
ASTM ~ 5 a a 7  

000046 

Golder Associates Inc. 
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rVG 

ROLL DESIGNATION: GCL 02-01 

HYDRAULIC 
CONDUCTIVITY 

(crnkec) 

1. 3.9E-09 

ROLL DESIGNATION: GCL 02-02 

HYDRAULIC 
CONDUCTIVITY 

(crnkec) 

1. 3.8E-09 

Golder Associate Inc. 
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ROLL DESIGNATION: GCL 02-03 

HYDRAULIC 
CON DU CTlVlTY 

(crn/sec) 

1. 3.8E-09 

1. 

ROLL DESIGNATION: GCL 02-04 

HYDRAULIC 
CONDUCTIVITY 

(cm/sec) 

3.2E-09 

Golder Associate lnc. 
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1. 

ROLL DESIGNATION: GCL 02-05 

HYDRAULIC 
CONDUCTIVITY 

(cm/sec) 

3.5E-09 

1. 

ROLL DESIGNATION: GCL 02-06 

HYDRAULIC 
CONDUCTIVITY 

(cm/sec) 

3.5E-09 

000049 

Golder Associate Inc. 
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1. 

IVG 

~~ 

ROLL DESIGNATION: GCL 02-07 

HYDRAULIC 
CONDUCTIVITY 

(cmlsec) 

4.8E-09 

ROLL DESIGNATION: GCL 02-08 

HYDRAULIC 
CONDUCTIVITY 

(cmlsec) 

1. 4.1 E-09 

IVG . . . .  . .  

Golder Associate Inc. 
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1. 

4VG 

ROLL DESIGNATION: GCL 02-09 

HYDRAULIC 
CONDUCTIVITY 

(cmlsec) 

3.3E-09 

ROLL DESIGNATION: GCL 02-10 

HYDRAULIC 
CONDUCTIVITY 

(cmlsec) 

1. 3.4E-09 

Golder Associate lnc. 
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ROLL DESIGNATION: GCL 02-1 1 

HYDRAULIC 
CONDUCTIVITY 

(cmlsec) 

1. 3.9E-09 

4VG 

1. 

ROLL DESIGNATION: GCL 02-12 

HYDRAULIC 
CONDUCTIVITY 

(cm/sec) 

3.5E-09 

000052 

GoIder Associate Inc. 
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iVG 

ROLL DESIGNATION: GCL 02-13 

HYDRAULIC 
CONDUCTIVITY 

(cm/sec) 

1. 3.2E-09 

ROLL DESIGNATION: GCL 02-14 

HYDRAULIC 
CONDUCTIVITY 

(cm/sec) 

1. 3.9E-09 

Golder Associate Inc. 
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ROLL DESIGNATION: GCL 02-15 

HYDRAULIC 
CONDUCTIVITY 

(cmlsec) 

1. 3.2E-09 

ROLL DESIGNATION: GCL 02-16 

HYDRAULIC 
CONDUCTIVITY 

(cmlsec) 

1. 4.5E-09 

-1 rVG . . . . . . .  

000054 

Golder Associate Inc. 
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ROLL DESIGNATION: GCL-02-17 

HYDRAULIC 
CONDUCTIVITY 

(crn/sec) 

1. 3.7E-09 

ROLL DESIGNATION: 

HYDRAULIC 
CONDUCTIVITY 

(cm/sec) 

1. 

000055 

Golder Associate Inc. 
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Direct Shear Test Results 

e 

e 
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GEOSYNTEC CONSULTANTS, INC. 

FERNALD OSDF CONSTRUCTION 2002 

TESTING PROCEDURES 

080058 
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02003 SGI Testing Services 

TEST PROCEDURES AND CONDITIONS 
TEST SERIES NUMBER 02-INTERNAL (I) 

Test Specimen Configuration (from top to bottom) and Placement Conditions: 

upper shear box: rigid substrate with textured steel gripping surface; 

Bentomat ST GCL (Sample Nos. GCL-02-01 through GCL-02-17). GCL's initial 
moisture content and final moisture contents are reported on each final test result 
presentation; and 

lower shear box: rigid substrate with textured steel gripping surfm. 

Designated Shear Plane: Within GCL 

Test Procedures for Each Normal Stress Condition: 

A fresh GCL specimen was trimmed from the bulk sample of the GCL and placed 
between two rigid wooden substrates with textured steel gripping surfaces. The ends 
of each geotextile were then sandwiched between a second rigid wooden substrate 
prior to testing. The entire test specimen was then placed in the shear box to provide 
confinement for the exposed bentonite component. The textured steel gripping 
s u r f k e s  were employed to minimize slippage between each geotextile component of 
the GCL and rigid wood substrate, therefore providing a relatively uniform transfer of 
shear load onto the GCL specimen. 

Soaking umditions: The GCL specimen was soaked in tap water for 7 days (168 
hours) under a normal stress of 3 psi. 

Consolidation conditions: After the 7-day (168-hours) soaking period, the tap water 
was drained, and the GCL specimen was consolidated for 2 days (48 hours) under 
each test normal stress. 

Test normal stresses: 5,20, and 45 psi. 

Constant shear displacement rate: 0.004 in/min. 

The direction of shear for each internal direct shear test was in the direction of 
manufacture (machine direction) of the GCL sample. 

Each test was sheared until a minimum total shear displacement of 2 in. was achieved. 

SGI200USGI03029.TCP 1 03.04.02 

800059 
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632003 SGI Testing Services 

TEST PROCEDURES AND CONDITIONS 
TEST SERIES NUMBER: 02-INTERFACE (G), (GR), or (GA) 

Test Specimen Configuration (from top to bottom) and Placement Conditions: 

0 

upper shear box: rigid substrate with textured steel gripping surface; 

Bentomat ST GCL (Sample No. GCL-02-01 through GCL-02-17) with woven geotextile 
against geomembrane (see below). GCL's initial moisture content and final moisture 
contents are reported on each final test result presentation; 

80-mil GSE HDT geomembrane (Sample Nos. GML-02-01 through GML-02-27); and 

lower shear box: supporting substrate. 

e 

Test Interface: GCL agamst geomembrane 

Test Procedures for Each Normal Stress Condition: 

A fresh specimen of geomembrane was trimmed h m  the bulk sample and attached to the 
lower shear box with mechanical compression clamps. 

A fiesh specimen of GCL was trimmed from the bulk sample and attached to the upper 
shear box with mechanical compression clamps. The GCL was oriented so that the woven 
geotextile component of the GCL was in contact with the geomembrane. 

A rigid substrate with a textured steel gripping surface was placed on top of the GCL. The 
textured steel gripping surface was used to minimize slippage between the upper geotextile 
component of the GCL and rigid wooden substrate, therefore providing a relatively uniform 
transfer of shear load onto the test interface. 

Soaking conditions: The entire test specimen was soaked in tap water for 7 days (168 hours) 
under a normal stress of 3 psi. 

Consolidation conditions: After the 7- (168-hour) soaking period, the tap water was 
drained, and the entire test specimen was consolidated for 2 day (48 hours) under each test 
n o d  stress. 

Test normal stresses: 5,20, and 45 psi. 

Constant shear displacement rate: 0.004 inlmin. 

The direction of shear for each interface direct shear test was in the direction of manufacture 
(machine direction) of the geosynthetic samples. 

Each test was sheared until a minimum total shear displacement of 2 in. was achieved. 

SGI200USGI03029.TCP 2 03.04.02 

000060 
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GEOSYNTEC CONSULTANTS, INC. 

FERNALD OSDF CONSTRUCTION 2002 

GCL INTERNAL AND INTERFACE 
DIRECT SHEAR TEST RESULTS 
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Geomembrane 
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FEBRUARY 2002 a 0233313 

GEOSYNTEC 
FLUOR FERNALD 

GEORGIA 

THICKNESS 

ASTM D5994 

PUNCTURE 
RESISTANCE (Ibs) 
ASTM 04833 

(mils) 

DENSITY 
(g/cc) 
ASTM Dl505 

CARBON BLACK 
CONTENT (%) 
ASTM D I  603 

CARBON BLACK 
PISPERSION (1) 
ASTM D5596 

STRENGTH AT 
YIELD (ppi) 
MD/TD (1) 
ASTM 0638 

STRENGTHAT 
BREAK (ppi) 
MD/TD (I) 
ASTM D638 

ELONGATION 
AT YIELD (%) 
MD/TD ( I )  
ASTM D638 

ELONGATION 
AT BREAK (Yo) 

MD/TD (1) 
ASTM D638 

. . . . . .  

79 

181.8 

0.944 

2.29 

I 

205.3 
21 6.1 

231.6 
239.2 

16.6 
16.8 

498 . . . . . . . . . .  
.:.:.5=mafl.:.: 534 . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  

81 

0.944 

2.24 

I 

214.0 
213.9 

251.4 
240.3 

16.2 
15.2 

538 
542 

80 

0.945 

2.46 

I 

202.3 
208.5 

246.4 
246.9 

16.6 
16.4 

490 
569 

81 

0.944 

2.16 

1 

208.4 
212.2 

237.3 
234.1 

16.1 
15.3 

501 
51 9 

80 

0.943 

2.31 

I 

205.4 
21 3.0 

232.1 
227.9 

16.4 
15.2 

495 
503 

81 

0.945 

2.29 

1 

216.7 
221.5 

232.4 
21 1.5 

16.2 
16.0 

456 
397 

80 

185.1 

0.944 

2.35 

I 

214.9 
220.4 

241.4 
220.0 

16.3 
15.5 

501 
453 

83 

0.944 

2.30 

1 

217.0 
224.2 

240.0 
229.4 

16.6 
15.2 

504 
458 

84 

0.943 

2.24 

I 

221.7 
227.2 

250.5 
212.4 

16.0 
14.8 

502 
391 

84 

0.944 

2.27 

I 

215.9 
223.1 

240.4 
211.4 

16.0 
15.1 

517 
460 

I 
(1) MD/TD corresponds to Machine Direction / Transverse Direction. 

. . . . . . . . . .  

I 

800101 

Golder Associates Inc. 
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FLUOR FERNALD 

4 9 4 3  
023-3313 

THICKNESS 
(mils) 

ASTM D5994 

PUNCTURE 
RESISTANCE (Ibs) 
ASTM D4833 

DENStlY 

ASTM DI505 

CARBON BLACK 
CONTENT (K) 
ASTM DI603 

CARBON BLACK 
DISPERSION (1) 
ASTM D5596 

(glee) 

STRENGTH AT 
YIELD (ppi) 
MD/TD ( I )  
ASTM 0638 

STRENGTHAT 

MD/TD (1) 
ASTM D638 

ELONGATION 
AT YIELD (“h) 
MDITD ( I )  
ASTM D638 

ELONGATION 

BREAK (PPi) 

AT BREAK (%) 
MDITD (1) 
ASTM D638 

83 

185.5 

0.944 

2.29 

I 

217.3 
222.7 

250.7 
208.9 

16.5 
15.1 

531 
462 

83 

0.945 

2.44 

1 

210.4 
222.0 

228.0 
225.2 

16.3 
15.9 

435 
435 

82 

179.5 

0.945 

2.32 

I 

208.8 
21 5.2 

201.8 
208.4 

15.5 
15.7 

435 
432 

79 

181.5 

0.944 

2.29 

I 

211.2 
211.1 

234.1 
199.8 

15.9 
15.0 

497 
413 

80 

185.3 

0.945 

2.45 

I 

208.4 
209.4 

215.8 
189.8 

15.7 
16.3 

439 
367 

81 

179.2 

0.945 

2.32 

I 

205.4 
207.8 

233.7 
188.6 

15.7 
15.5 

508 
385 

86 

0.944 

2.41 

I 

209.2 
215.1 

228.8 
219.3 

16.7 
16.2 

478 
445 

87 

0.944 

2.46 

I 

224.7 
223.1 

266.4 
233.7 

16.2 
16.5 

539 
443 

86 

0.942 

2.28 

1 

219.3 
219.7 

249.3 
238.6 

16.1 
16.0 

521 
478 

92 

0.943 

2.71 

I 

217.9 
225.2 

264.9 
271.5 

17.2 
I 5.8 

540 
570 

. . . . . . . . . .  . . . . . . . . . .  I . . . . . . . . . .  
(1) MDnD corresponds t o  Machine Direction I Transverse Direction. 

Golder Associates Inc. 



4 9 4 3  

0233313 

I GEOSYNTEC 
FLUOR FERNALD 

GEORGIA 

THICKNESS 

ASTM D5994 
(mils) 

PUNCTURE 
RESISTANCE (I&) 
ASTM D4833 

DENSITY 

( g W  
ASTM D1505 

CARBON BLACK 
CONTENT (%) 
ASTM D1603 

CARBON BLACK 
DISPERSION ( I )  
ASTM D5596 

STRENGTH AT 
YIELD (ppi) 
MDmD (1) 
ASTM D638 

STRENGTH AT 

MDlTD ( I )  
ASTM D638 

ELONGATION 
AT YIELD (%) 
MD/TD ( I )  
ASTM D638 

BREAK (PPI) 

ELONGATION 
AT BREAK (%) 
MD/TD (1) 
ASTM 0638 

. . . . . . . . 
' 93 

0.943 

2.28 

' 1  

234.5 
233.7 

301.0 
267.7 

16.9 
16.4 

601 
551 

91 

0.944 

2.25 

I 

222.5 
226.1 

293.1 
251.2 

17.2 
16.5 

594 
51 I 

91 

0.942 

2.58 

I 

217.2 
217.7 

290.3 
272.7 

17.7 
16.6 

597 
591 

93 

0.943 

2.62 

I 

220.2 
224.0 

256.4 
270.6 

17.3 
16.2 

523 
578 

94 

0.943 

2.61 

I 

220.8 
21 5.5 

213.5 
245.9 

17.1 
16.9 

557 
51 5 

89 

0.944 

2.64 

I 

233.1 
229.6 

295.6 
231.9 

16.6 
16.2 

581 
453 

92 

0.943 

2.48 

I 

233.3 
226.9 

275.6 
266.3 

17.3 
16.6 

548 
562 

. . . . . . _ . . .  
I . . . . . , . . . .  
(1) MDKD corresponds to Machine Direction I Transverse Direction. 



4 9 4 3  

THICKNESS 
(mils) 

1. 74 
2. 83 
3. 77 
4. 79 
5. 77 
6. 82 
7. 80 
8. 77 
9. 77 
10. 82 

YIELD STRENGTH 
(I b/ i n. width) 
MD TD 

1. 205.6 219.8 
2. 212.9 221.5 
3. 205.9 218.7 
4. 196.7 210.2 
5. 205.6 210.3 

DENS I TY CARBON BLACK CARBON BLACK 
Wee) DISPERSION CONTENT 

0.944 
0.944 1 2.29 
0.944 1 2.28 

1 
1 
2 
1 
2 
1 
1 
1 

(rating) (%I 

PUNCTURE 
RESISTANCE 

(W 

185.8 185.3 
179.4 178.0 
188.8 175.1 
187.0 174.9 
181.9 180.1 
184.8 
187.1 
182.4 
172.6 
183.9 

-1 . . . . . . . . .  . . . . . . . .  -1 -1 mq.9441 . . . . . . . 

EL0 N GAT1 ON EL0 NGATl 0 N 
AT YIELD BREAK STRENGTH AT BREAK 

MD TD MD TD MD TD 
(%I (Ib/in. width) (%I 

17.9 16.6 
17.4 17.6 
15.6 16.9 
16.1 16.6 
15.8 16.1 

251.1 263.4 543.2 577.5 
253.1 239.4 525.8 530.0 
241.0 275.3 520.0 613.9 
242.2 229.5 533.7 511.5 
170.5 188.2 365.5 435.8 

I 16.6 16.8 1 1231.6 239.2 I I 498 534 1 

Golder Associafes Inc. 
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THICKNESS 
(mils) 

1. 77 
2. 80 
3. 80 
4. 83 
5. 79 
6. 81 
7. 82 
8. 84 D 9. 82 
10. 79 

YIELD STRENGTH 
(Ib/in. width) 
MD TD 

1. 216.1 217.1 
2. 209.1 208.7 
3. 215.5 191.9 
4. 215.2 227.9 
5. 214.1 223.7 

DENSITY 
W C C I  

0.945 
0.944 
0.944 

ELONGATION 
AT YIELD 

MD TD 
(%I 

16.9 16.1 
16.1 15.8 
15.6 12.5 
16.7 16.1 
15.6 15.6 

CARBON BLACK 
DISPERSION 

(rating) 

1 
1 
1 
1 
2 
1 
1 
1 
1 
2 

BREAK STRENGTH 
(Ib/in. width) 
MD TD 

239.3 220.9 
251.7 257.9 
250.9 208.1 
267.1 277.8 
247.9 237.0 

CARBON BLACK 
CONTENT 

(%I 

2.24 
2.23 

ELONGATION 
AT BREAK 

MD TD 
(%I 

508.6 486.0 
551.7 602.1 
537.6 489.1 
569.7 613.1 
523.4 521.3 

'.'.yag .:. 1.: :_ :.3.4'2.:: 1: 1: . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  . .  . . .  . . .  . .  . . .  

Golder Associates Inc. 
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THICKNESS 
(mils) 

1. 82 
2. 80 
3. 82 
4. 82 
5. 77 
6. 76 
7. 82 
8. 79 
9. 76 

10. 85 

YIELD STRENGTH 
(I b/ i n. width) 
MD TD 

1. 205.2 211.3 
2. 204.0 212.6 
3. 203.0 211.8 
4. 196.9 203.0 
5. 202.3 203.8 

DENSITY 
Wee) 

0.945 
0.945 
0.944 

ELONGATION 
AT YIELD 

(%I 
MD TD 

17.0 17.2 
16.2 16.1 
16.4 16.1 
17.5 16.4 
15.7 16.1 

....$.;.G . .  . .  :.:.:':':.j.~:4::::: 
. . .. ::::: . . . . . . . . . . . . . . . . . . . . . . . . .  

CARBON BLACK 
DISPERSION 

(rating) 

1 
2 
1 
1 
1 
1 
1 
1 
1 
1 

-1 . . . .  

BREAKSTRENGTH 
(I b / i n. width) 
MD TD 

156.3 245.7 
291.9 230.4 
295.8 280.7 
242.8 243.5 
245.2 234.2 

CARBON BLACK 
CONTENT 

(%I 
2.47 
2.44 

E LONG AT1 ON 
AT BREAK 

(%I 
MD TD 

61.6 577.9 
647.1 511.1 
648.7 637.3 
548.2 569.9 
542.7 546.6 

Golder Associates Inc. 
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THICKNESS 
(mils) 

1. 80 
2. 81 
3. 79 
4. 77 
5. 79 
6. 81 
7. 81 
8. 84 
9. 85 
10. 82 

DENSITY 
Wee) 

0.944 
0.944 
0.944 

CARBON BLACK 
DISPERSION 

(rating) 

CARBON BLACK 
CONTENT 

(%I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

2.23 
2.09 

YIELD STRENGTH 
(I b/i n. w i d t h) 
MD TD 

1. 211.7 210.7 
2. 205.7 214.5 
3. 219.3 215.9 
4. 205.9 211.8 
5. 199.5 208.1 

,VG : ~ ~ ' ~ ~ . 4 ~ : ~ : ~ : : ~ : ~ ~ ~ : ~ : ~ :  
. . . . . . . . . . . . . . . . . . . . .  

E LON GAT1 0 N 
AT YIELD 

(%I 
MD TD 

15.0 15.0 
17.4 15.5 
17.1 15.5 
15.8 15.7 
15.0 15.0 

.:.:~6::1:::::::::::ir:5::~:~:~: . .  . . .. . . . . . . 

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

BREAK STRENGTH 
(I b/i n . width) 
MD TD 

249.0 216.3 
212.9 253.6 
246.5 249.3 
235.8 242.9 
242.4 211.5 

: . ~ ~ ~ : . ~ . : . : . : . ~ ~ ~ : ~ : : : :  
i~'.'.'.' . . . .  . . . . . . . . . . . . . . . .  . . . .  

E LON GAT ION 
AT BREAK 

(%) 
MD TD 

526.8 470.5 
462.8 566.1 
501.8 565.3 
501.6 540.5 
512.4 450.3 

. . .  . .5;6r ,.,.,.__ . . . . . . :..519:::::: . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  . . . . .  

Golder Associates Inc. 



THICKNESS 
(mils) 

1. 86 
2. 82 
3. 82 
4. 78 
5. 79 
6. 82 
7. 80 
8. 79 
9. 77 
10. 79 

YIELD STRENGTH 
(I b/i n . width) 
MD TD 

1. 216.3 218.0 
2. 206.7 219.4 
3. 214.9 208.9 
4. 200.2 209.6 
5. 188.7 208.9 

DENSITY 
Wee) 

0.944 
0.943 
0.943 

EL0 N GAT1 0 N 
AT YIELD 

(%I 
MD TD 

16.0 16.1 
17.3 15.6 
16.0 13.0 
16.3 14.8 
16.5 16.6 

. . .  .....4....'.'.'.1'. ........ . .  . . . . .  . .  . i. ::::: . ' . . . . . . . . . . . . . . . . . . . . . . . .  

CARBON BLACK 
DISPERSION 

(rating) 

1 
1 
2 
1 
1 
1 
2 
1 
2 
1 

BREAK STRENGTH 
(I b/i n . width) 
MD TD 

208.7 234.9 
223.5 236.1 
270.1 223.8 
235.5 220.3 
225.5 224.6 

CARBON BLACK 
CONTENT 

(%I 
2.29 
2.32 

ELONGATION 
AT BREAK 

(%I 
MD TD 

422.9 527.4 
486.5 527.4 
570.5 491.7 
515.5 471.2 
477.9 494.9 

. . .  . . .  . ..&5.....'.'... . . .  .......... 503. :;:;: . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  

000108 

Golder Associates Inc. 
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YIELD STRENGTH 
(I b / i n. width) 
MD TD 

1. 225.0 224.0 
2. 211.5 224.3 
3. 216.5 226.9 
4. 219.0 221.9 
5. 211.6 210.4 

THICKNESS 
(mils) 

1. 83 
2. 79 
3. 82 
4. 82 
5. 85 
6. 80 
7. 80 
8. 81 
9. 81 
10. 79 

DENSITY 
(g/cc) 

0.945 
0.945 
0.945 

CARBON BLACK CARBON BLACK 
DISPERSION CONTENT 

(rating) (%I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

2.30 
2.28 

EL0 N GAT I ON 
AT YIELD 

(%I 
MD TD 

16.4 15.1 
16.1 16.4 
15.6 15.9 
15.6 16.7 
17.2 16.1 

. .  .:.16;:2::::::::::it:6::ti::::: . .  . . . . _ . _ .  . . . . . . . . . . . . . . . . . . . . .  

EL0 N GAT IO N 
BREAK STRENGTH AT BREAK 

MD TD MD TD 
(I b/i n. width) (%I 

211.6 172.3 418.1 137.9 
224.8 232.9 463.4 498.0 
269.0 240.4 573.9 494.5 
282.6 194.9 574.9 399.7 
174.2 217.1 247.2 456.5 

Golder Associates Inc. 
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THICKNESS 
(mils) 

1. 78 
2. 75 
3. 80 
4. 77 
5. 83 
6. 84 
7. 84 
8. 80 
9. 77 
10. 82 

YIELD STRENGTH 
(I b/ i n . width) 
MD TD 

1. 222.9 214.5 
2. 212.3 225.1 
3. 218.7 224.6 
4. 215.8 225.7 
5. 204.7 212.2 

DENSITY CARBON BLACK CARBON BLACK 
Wee) DISPERSION CONTENT 

0.945 
0.944 1 2.34 
0.944 1 2.35 

1 
1 
1 
1 
1 
1 
1 
1 

(rating) (%) 

ELON GAT1 ON 
AT YIELD BREAK STRENGTH 

(%I (Ib/in. width) 
MD TD MD TD 

17.2 15.7 
15.6 16.2 
15.6 14.9 
15.6 15.1 
17.4 15.4 

242.3 159.4 
270.0 237.8 
221.6 215.9 
264.6 259.8 
208.7 237.1 

PUNCTURE 
RESISTANCE 

(1 bs) 

190.2 182.4 
186.6 184.0 
187.8 180.3 
179.1 181.2 
192.8 191.5 
189.5 
188.1 
181.5 
184.3 
186.4 

ELONGATION 
AT BREAK 

(%I 
MD TD 

500.9 175.4 
577.1 519.9 
436.9 455.5 
566.1 571.7 
423.4 541.2 

' : . ' rb~,~. : . :  .:. :.:.453: :: ::: . . . . . .  . . .  . .  . . . . . . . . . . . . . . . _ . . . . _ . . . . . . . . . . . . . .  

000110 

Golder Associates Inc. 
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THICKNESS 
(mils) 

1. 81 
2. 80 
3. 78 
4. 79 
5. 86 
6. 83 
7. 89 
8. 84 
9. 84 

10. 84 

YIELD STRENGTH 
(I b/ i n. width) 
MD TD 

1. 215.4 217.7 
2. 216.7 221.6 
3. 220.1 223.3 
4. 214.8 232.1 
5. 218.2 226.3 

VG ::2:~7'b::::::2.~4::~:1: 
:. . . . :! . :::. . . . . :_ . . . 

DENSITY 
Wee) 

0.945 
0.944 
0.944 

r-1 

ELONGATION 
AT YIELD 

(%I 
MD TD 

16.4 15.5 
17.1 16.3 
16.1 14.5 
16.4 15.0 
17.1 14.7 

CARBON BLACK 
DISPERSION 

(rating) 

1 
1 
1 
1 
1 
1 
2 
1 
1 
1 

BREAK STRENGTH 
(Ib/in. width) 
MD TD 

232.7 160.6 
270.0 257.8 
232.5 238.0 
261.5 250.5 
203.2 240.1 

CARBON BLACK 
CONTENT 

(%I 
2.35 
2.24 

ELONGATION 
AT BREAK 

(%I 
MD TD 

493.6 157.8 
573.3 581.8 
481.3 516.3 
551.6 531.0 
418.8 501.5 

. .'g.j~.:.::.'.'.' . . . 458:::::: . .  
. . . . . .  . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . _ . . . _ _ _ . . . . . .  

Galder Associates /ne  
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THICKNESS 
(mils) 

1. 87 
2. 83 
3. 79 
4. 83 
5. 86 
6. 81 
7. 85 
8. 83 
9. 87 
10. 85 

YIELD STRENGTH 
(I b/i n. width) 
MD TD 

1. 224.3 229.4 
2. 223.7 235.9 
3. 213.6 229.6 
4. 227.7 223.8 
5. 219.1 217.5 

DENSITY 
Wee) 

0.943 
0.943 
0.943 

ELONGATION 
AT YIELD 

(%I 
MD TD 

15.2 15.0 
15.4 15.8 
16.4 15.0 
16.2 14.5 
16.7 13.7 

CARBON BLACK 
DISPERSION 

(rating) 

1 
1 
2 
1 
1 
1 
1 
1 
1 
1 

mJ . . . . . . . 

BREAK STRENGTH 
(Ib/in. width) 
MD TD 

176.0 163.0 
282.8 281.5 
259.7 252.8 
262.9 182.7 
270.9 182.1 

CARBON BLACK 
CONTENT 

(%) 

2.26 
2.21 

ELONGATION 
AT BREAK 

(%I 
MD TD 

233.6 55.5 
596.8 610.7 
577.1 563.2 
534.8 307.9 
567.3 415.9 

. . .  . ' 5 ~ 2 :  ;,. . . . . 

. . .  . . .  . . :;;:.:.:.:3,~~1:f:I: . . . . .  . . . . . . . . . . . . . . _ . _ . _ . .  

\ 

Golder Associates Inc. 



4 9 4 3  

THICKNESS 
(mils) 

1. 84 
2. 91 
3. 81 
4. 81 
5. 87 
6. 88 
7. 84 
8. 79 
9. 80 
10. 88 

'YIELD STRENGTH 
(Ib/in. width) 
MD TD 

1. 210.2 225.0 
2. 208.5 221.8 
3. 230.8 234.2 
4. 220.8 220.1 
5. 209.3 217.6 

DEN S ITY 
Wee) 

0.945 
0.944 
0.944 

ELONGATION 
AT YIELD 

MD TD 
(%I 

15.7 15.7 
16.7 15.9 
16.2 15.7 
16.2 15.2 
15.4 16.2 

CARBON BLACK 
DISPERSION 

(rating) 

2 
1 
1 
1 
2 
1 
1 
1 
1 
1 

BREAK STRENGTH 
(I b/ i n. width) 
MD TD 

215.7 203.9 
244.6 216.2 
261.9 261.7 
246.6 177.6 
233.1 197.5 

CARBON BLACK 
CONTENT 

(%I 
2.26 
2.27 

ELONGATION 
AT BREAK 

(%I 
MD TD 

473.8 443.1 
545.8 469.0 
541.5 559.0 
517.0 390.6 
506.6 437.5 

8001113 

Golder Associates Inc. 
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THICKNESS 
(mils) 

1. 83 
2. 70 
3. 85 
4. 84 
5. 84 
6. 88 
7. 85 
8. 84 

. 9. 82 - 
10. 82 

DENSITY CARBON BLACK CARBON BLACK 
Wee) DISPERSION CONTENT 

0.944 
0.944 1 2.29 
0.944 1 2.28 

1 
1 
1 
1 
1 
1 
1 
1 

(rating) (%I 

PUNCTURE 
RESISTANCE 

(W 

186.5 182.1 
181.0 183.1 
187.1 182.6 
186.3 186.4 

184.4 
190.7 
185.4 
189.7 
191.3 

188.9 177.7 

YIELD STRENGTH 
(I b/ i n . width) 
MD TD 

1. 215.9 221.5 
2. 222.7 226.1 
3. 225.2 226.0 
4. 206.7 216.9 
5. 215.8 223.0 

-1 . . . . . . .  . .  

ELONGATION ELONGATION 
AT YIELD BREAK STRENGTH AT BREAK 

MD TD MD TD MD TD 
(%I (I b/ i n. width) (%I 

17.3 16.1 
17.0 14.5 
15.7 14.0 
16.7 15.0 
15.7 16.1 

227.7 187.2 468.2 404.0 
274.2 175.2 570.2 380.3 
268.9 242.6 563.4 528.8 
232.7 235.0 514.2 536.0 
249.8 204.4 541.4 462.8 

000114 

Golder Associates Inc. 
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THlCKN ESS 
(mils) 

1. 76 
2. 83 
3. 86 
4. 76 
5. 89 
6. 84 
7. 86 
8. 88 
9. 79 

10. 83 

YIELD STRENGTH 
(Ib/in. width) 
MD TD 

1. 210.6 219.5 
2. 203.8 221.8 
3. 212.7 225.5 
4. 218.1 218.8 
5. 206.6 224.2 

AVG 

DENSITY 
Wee) 

0.946 
0.945 
0.945 

ELONGATION 
AT YIELD 

(%I 
MD TD 

17.0 15.7 
16.4 16.2 
16.2 16.8 
16.4 14.7 
15.7 16.0 

CARBON BLACK 
DISPERSION 

(rat i ng) 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

BREAK STRENGTH 
(I b/ i n. width) 
MD TD 

.165.8 154.7 
219.1 229.5 
271.7 255.4 
248.0 234.4 
235.3 252.0 

CARBON BLACK 
CONTENT 

(%I 

2.39 
2.49 

EL0 NG AT I ON 
AT BREAK 

MD TD 
(%I 

88.2 61.1 
469.6 497.6 
587.2 567.7 
513.9 507.6 
514.2 543.3 

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

000115 
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THICKNESS 
(mils) 

1. 73 
2. 87 
3. 75 
4. 80 
5. 90 
6. 89 
7. 85 
8. 81 
9. 86 
10. 73 

YIELD STRENGTH 
(Ib/in. width) 
MD TD 

1. 198.6 206.9 
2. 210.0 209.0 
3. 205.4 234.3 
4. 217.7 219.7 
5. 212.5 205.9 

DENSITY CARBON BLACK 
Wee) DISPERSION 

0.945 
0.945 1 
0.945 1 

1 
1 
2 
1 
1 
1 
1 
1 

(rating) 

\ 

r-1 . . . . . . . . . . . . . . . . . . . . . . . . . . 

CARBON BLACK PUNCTURE 
CONTENT RESISTANCE 

(%I (W 

2.33 185.7 182.4 
2.31 178.7 173.6 

181.5 174.3 
175.6 186.2 
181.3 174.9 
183.6 
183.1 
183.6 
165.9 
182.7 

ELONGATION ELONGATION 
AT YIELD 

MD TD 
(%I 

16.2 15.8 
16.7 15.3 
14.1 16.5 
14.9 15.5 
15.7 15.5 

BREAK STRENGTH 
(I b / i n. width) 
MD TD 

190.1 151.7 
188.9 223.9 
223.2 272.7 
174.9 177.9 
232.1 216.0 

AT BREAK 
(%I 

MD TD 

425.5 175.7 
394.9 517.4 
476.7 587.0 
369.4 390.4 
507.7 488.4 

1201.8 208.4 I I 435 432 1 
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THlCKN ESS 
(mils) 

1. 79 
2. 76 
3. 83 
4. 83 
5. 77 
6. 73 
7. 80 
8. 77 
9. 79 
10. 82 

YIELD STRENGTH 
(Ib/in. width) 
MD TD 

1. 211.5 216.2 
2. 217.1 222.8 
3. 213.6 207.7 
4. 215.0 203.4 
5. 198.9 205.6 

DENSITY CARBON BLACK CARBON BLACK 
Wee) DISPERSION CONTENT 

0.945 
0.944 2 2.30 
0.944 1 2.28 

1 
1 

- 1  
1 
1 
1 
1 
1 

(rating) (%) 

ELONGATION 
AT YIELD 

MD TD 

15.4 15.3 
15.7 15.9 
15.9 15.1 
16.7 14.3 
15.7 14.6 

(%I 
BREAK STRENGTH 

(I b/ i n. width) 
MD TD 

255.6 204.7 
237.8 248.2 
198.0 158.5 
252.9 163.6 
226.4 223.8 

PUNCTURE 
RESISTANCE 

(Ibs) 

186.5 180.1 
184.5 183.0 
181.9 177.7 
180.8 181.2 
175.1 177.4 
178.7 
188.0 
181.2 
181.4 
184.7 

ELONGATION 
AT BREAK 

(%I 
MD TD 

534.1 463.4 
495.4 544.4 
400.6 375.6 
546.6 167.1 
509.6 514.7 

Golder Associufes Inc. 



4 9 4 3  

THICKNESS 
(mils) 

1. 74 
2. 80 
3. 74 
4. 83 
5. 77 
6. 83 
7. 84 
8. 85 
9. 72 
10. 84 

YIELD STRENGTH 
(I b/ i n. width) 
MD TD 

DEN SI TY CARBON BLACK CARBON BLACK PUNCTURE 
Wee) DISPERSION CONTENT RESISTANCE 

0.945 
0.945 1 2.45 187.4 174.7 
0.945 1 2.44 186.5 179.6 

1 184.3 183.9 
1 187.2 182.2 
1 191.5 186.3 
1 188.3 
1 185.2 
1 190.3 
1 184.5 
1 188.3 

(rating) (%I (IW 

7 - j  . . . . . . . . . . . . . . . . . . .  . . . . .  -1 . . .  

ELONGATION EL0 N GAT1 0 N 
AT YIELD BREAK STRENGTH AT BREAK 

MD TD MD TD MD TD 
(%I (I  b/ i n. width) (%I 

16.1 16.8 
16.1 16.3 
16.6 15.5 
14.3 16.3 
15.3 16.5 

240.4 155.2 524.3 66.2 
200.4 248.6 402.5 550.7 
251.4 195.9 538.0 429.1 
220.8 153.8 462.3 335.4 
165.9 195.4 268.0 455.4 

1. 204.7 208.9 
2. 215.6 221.2 
3. 217.6 208.7 
4. 204.7 205.3 
5. 199.4 203.1 

Golder Associates Inc. 
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THlCKN ESS 
(mils) 

1. 91 
2. 77 
3. 74 
4. 86 
5. 82 
6. 79 
7. 81 
8. 77 
9. 79 
10. 81 

YIELD STRENGTH 
(Ib/in. width) 
MD TD 

1. 210.2 209.3 
2. 206.2 201.7 
3. 204.2 207.2 
4. 203.5 210.0 
5. 202.8 211.0 

DENSITY CARBON BLACK CARBON BLACK 
Wee) DISPERSION CONTENT 

0.945 
0.945 1 2.29 
0.944 1 2.34 

1 
1 
2 
1 
1 
1 
1 
1 

(rating) (%I 

ELONGATION 

(%I 
AT YIELD BREAK STRENGTH 

(I b/ i n. width) 
MD TD MD TD 

16.7 16.0 
15.2 16.0 
15.2 15.3 
16.5 15.3 
14.7 15.0 

238.1 212.4 
236.6 158.6 
235.1 157.0 
230.5 218.4 
228.3 196.7 

. .  '.:~J3::'f:::::::18&:~:::: .:.:~:S.:t:::::':.:.i1:5::5::::: . .  L. ......... ........ . . .  . . . . . . . . . . . . . . .  :. ...... . . . . . . . . . . . . . . . . . .  

PUNCTURE 
RESISTANCE 

(Ibs) 

188.2 172.5 
182.0 173.9 
181.2 179.0 
177.9 180.1 
179.9 181.9 
180.3 
182.3 
178.4 
176.3 
174.2 

EL0 N GAT ION 
AT BREAK 

MD TD 
(%I 

512.5 476.1 
508.6 160.4 
515.1 347.3 
515.1 491.9 
489.8 451.6 

. .  '5;08' .................. 

. . .  . .  .......... 385...... . .  

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

000119 

Golder Associates Inc. 



4 9 4 3  

THICKNESS 
(mils) 

1. 87 
2. 84 
3. 90 
4. 85 
5. 86 
6. 84 
7. 88 
8. 82 
9. 84 

10. 88 

YIELD STRENGTH 
(I b/ i n. width) 
MD TD 

1. 206.5 214.0 
2: 211.9 218.3 
3. 213.7 218.3 
4. 202.5 210.2 
5. 211.6 214.8 

DENSITY 
Wee) 

0.945 
0.944 
0.944 

ELONGATION 
AT YIELD 

(%I 
MD TD 

16.5 15.6 
16.7 16.9 
16.7 16.4 
17.0 15.6 
16.7 16.6 

. . . . . . . . . . . . , . _ . . . _ . _  

CARBON BLACK 
DISPERSION 

(rating) 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

BREAK STRENGTH 
(Ib/in. width) 
MD TD 

176.1 241.8 ' 
240.0 178.5 
267.9 271.7 
227.8 250.5 
232.1 154.1 

CARBON BLACK 
CONTENT 

(%I 
2.37 
2.44 

ELONGATION 
AT BREAK 

MD TD 
(%I 

370.2 530.5 
498.0 396.2 
558.0 585.7 
484.4 560.2 
479.0 154.4 

Golder Associates Inc. 
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THICKNESS 
(mils) 

1. 92 
2. 78 
3. 88 
4. 85 
5. 88 
6. 86 
7. 86 
8. 92 
9. 92 
10. 91 

YIELD STRENGTH 
(I b/i n . width) 
MD TD 

1. 221.0 219.7 
2. 226.2 221.7 
3. 229.1 227.1 
4. 226.1 223.2 
5. 221.3 223.8 

DENSITY 
Wee) 

0.945 
0.944 
0.944 

ELONGATION 
AT YIELD 

MD TD 
(%I 

15.6 17.0 
15.9 15.7 
16.6 17.0 
16.4 16.5 
16.4 16.2 

CARBON BLACK 
DISPERSION 

(rating) 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

BREAK STRENGTH 
(I b/ i n . width) 
MD TD 

267.3 158.1 
265.3 248.8 
259.5 267.5 
258.2 247.7 
281.7 246.5 

CARBON BLACK 
CONTENT 

(%I 
2.46 
2.46 

. . .  

ELONGATION 
AT BREAK 

MD TD 
(%) 

562.1 63.5 
531.2 530.5 
516.6 568.1 
510.6 524.6 
573.2 526.6 

Golder Associates Inc. 
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THICKNESS 
(mils) 

1. 86 
2. 81 
3. 91 
4. 87 
5. 82 
6. 86 
7. 85 
8. 87 
9. 87 D 10. 88 

YIELD STRENGTH 
(I b/ i n . width) 
MD TD 

1. 226.2 216.3 
2. 211.5 215.7 
3. 218.5 233.8 
4. 223.5 216.0 
5. 216.7 216.5 

DENSITY 
Wee) 

0.942 
0.942 
0.943 

ELONGATION 
AT YIELD 

MD TD 
(%I 

16.1 15.7 
16.1 17.0 
15.8 15.4 
16.1 16.0 
16.3 16.0 

CARBON BLACK 
DISPERSION 

(rat i ng) 

1 

1 
1 
1 
1 
2 
1 
1 
1 

I 2 

BREAK STRENGTH 
(Ib/in. width) 
MD TD 

257.3 165.9 
243.9 283.3 
248.0 272.3 
211.3 237.2 
286.1 234.3 

CARBON BLACK 
CONTENT 

(%I 
2.28 
2.27 

E LONG AT1 ON 
AT BREAK 

(%) 
MD TD 

514.0 205.4 
523.2 602.1 
547.7 570.1 
412.5 503.6 
607.3 508.4 

Golder Associates Inc. 
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THICKNESS 
(mils) 

1. 95 
2. 96 
3. 95 
4. 93 
5. 91 
6. 88 
7. 82 
8. 96 

DENSITY 
Wee) 

0.943 
0.943 
0.942 

YIELD STRENGTH 
(I b/in. width) 
MD TD 

1. 223.8 220.6 
2. 209.6 221.2 
3. 224.1 241.4 
4. 227.3 225.7 
5. 204.7 216.9 

ELONGATION 
AT YIELD 

MD TD 
(%I 

18.1 15.6 
16.3 16.1 
17.1 16.4 
16.8 16.4 
17.6 14.6 

::z. . .  .:2: .:. 1.: .:.p$::e: 1::: . .  . .  .i . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  

CARBON BLACK 
DISPERSION 

(rating) 

1 
1 
1 
1 
1 

- 1  
1 
1 
1 
1 

-1 . . . . . . . .  

BREAK STRENGTH 
(I b/ i n. width) 
MD TD 

258.2 280.4 
243.9 284.0 
294.5 263.1 
300.9 278.6 
227.0 251.3 

CARBON BLACK 
CONTENT 

(%I 
2.71 
2.71 

E LON GAT1 ON 
AT BREAK 

MD TD 
(%I 

527.3 604.8 
504.1 618.5 
599.1 506.7 
601.5 585.5 
465.5 532.6 

. . .  . . 5 ~ 0 : : : . : . : . : . : . ~ ~ ~ : : : . : .  . . .  . .  . . . . .  . .  . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . .  . . .  
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THICKNESS 
(mils) 

1. 93 
2. 86 
3. 90 
4. 98 
5. 92 
6. 94 
7. 92 
8. 93 
9. 98 

10. 93 

YIELD STRENGTH 
(I b/ i n. width) 
MD TD 

1. 228.6 240.7 
2. 230.1 231.4 
3. 242.4 237.6 
4. 244.2 228.5 
5. 227.0 230.4 

DENSITY 
Wee) 

0.943 
0.943 
0.943 

E LON GAT1 ON 
AT YIELD 

MD TD 
(%I 

16.3 17.1 
17.6 14.8 
16.8 16.1 
17.6 16.9 
16.3 16.9 

CARBON BLACK 
DISPERSION 

(rating) 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

[Wj . . . . . . . . 

BREAK STRENGTH 
(IbAn. width) 
MD TD 

263.4 270.6 
292.3 248.9 
283.4 269.1 
338.3 291.2 
327.7 258.8 

CARBON BLACK 
CONTENT 

(%I 
2.31 
2.25 

EL0 N GAT1 ON 
AT BREAK 

MD TD 
(%) 

540.6 556.1 
600.3 513.3 
557.1 547.0 
648.3 609.9 
658.2 527.6 

. . .~~~ :_.; . . . . . . .  . .  . . . . . . . ' . ' . ' . '~~$:::::: . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . .  
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THICKNESS 
(mils) 

1. 88 
2. 94 
3. 97 
4. 88 
5. 95 
6. 86 
7. 87 
8. 98 
9. 85 
10. 89 

YIELD STRENGTH 
(I b / i n. width) 
MD TD 

1. 227.8 226.0 
2. 219.8 220.9 
3. 232.3 239.0 
4. 219.0 229.4 
5. 213.8 215.0 

DENSITY 
Wee) 

0.944 
0.944 
0.943 

-1 

ELONGATION 
AT YIELD 

(%I 
MD TD 

17.8 16.8 
16.0 16.8 
17.3 16.6 
17.3 15.8 
17.8 16.6 

CARBON BLACK 
DISPERSION 

(rating) 

1 
1 
2 
1 
1 
1 
1 
1 
2 
1 

BREAK STRENGTH 
(Iblin. width) 
MD TD 

298.1 250.6 
304.1 261.1 
308.5 299.7 
256.9 269.9 
297.9 174.6 

CARBON BLACK 
CONTENT 

(%I 

2.24 
2.26 

ELONGATION 
AT BREAK 

(%I 
MD TD 

598.1 525.4 
632.1 577.2 
614.1 623.7 
518.8 565.7 
604.6 261.9 

. . .  . . ~ ~ ~ , : . ' . ' . ' . ' .  . . . . 5:%$:::::: 
. . .  . . . . . .  . . .  . .  . . . _ . _ . . . _ . . _ _ _ _ _ _ _ . . .  . . . . . . . . , 
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THICKNESS 
(mils) 

1. 92 
2. 91 
3. 94 
4. 87 
5. 83 
6. 88 
7. 90 
8. 94 
9. 93 
10. 97 

YIELD STRENGTH 
(Ib/in. width) 
MD TD 

1. 214.1 221.6 
2. 214.5 215.0 
3. 224.2 219.6 
4. 221.4 216.0 
5. 211.6 216.1 

DENSITY 
Wee) 

0.942 
0.942 
0.942 

ELONGATION 
AT YIELD 

(%I 
MD TD 

17.6 15.9 
18.4 16.4 
16.8 16.4 
17.6 16.9 
18.1 17.5 

CARBON BLACK CARBON BLACK 
DISPERSION CONTENT 

(rating) (%I 

1 
1 
1 
1 
2 
1 
1 
1 
1 
1 

2.60 
2.55 

ELONGATION 
BREAK STRENGTH AT BREAK 

MD TD MD TD 
(I b/ in. width) (%I 

250.5 299.9 520.4 657.1 
296.8 286.9 624.1 633.9 
317.0 258.6 640.9 565.8 
322.7 247.5 656.1 513.9 
264.7 270.4 542.9 584.1 

. .  . '53t' :.,. . .'.'.'..59-&::;:': .,. . . 
. . 290:3,.:':.,2'1.~,:'1:::. . . .  . .  . . ' . . . . .  . . .  . . . .  . .  . . . .  . .  . . . . .  . . . . .  . . .  
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THICKNESS 
(mils) 

1. 91 
2. 86 
3. 93 
4. 92 
5. 99 
6. 90 
7. 93 
8. 99 
9. 100 
10. 85 

YIELD STRENGTH 
(Ib/in. width) 
MD TD 

1. 217.5 231.2 
2. 221.7 225.6 
3. 228.6 226.6 
4. 221.4 225.4 
5. 211.9 215.0 

DENSITY 
Wee) 

0.944 
0.943 
0.942 

ELONGATION 
AT YIELD 

(%I 
MD TD 

17.1 16.7 
17.4 16.7 
17.9 15.9 
17.1 16.1 
17.1 15.4 

CARBON BLACK 
DISPERSION 

(rating) 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

ml . . .  . .  

BREAK STRENGTH 
(I b/ i n. width) 
MD TD 

211.6 273.1 
296.5 288.1 
289.0 257.5 
243.4 246.2 
241.3 287.9 

CARBON BLACK 
CONTENT 

(%I 
2.63 
2.61 

ELONGATION 
AT BREAK 

(%I 
MD TD 

430.1 584.8 
626.6 624.6 
585.3 545.3 
482.3 510.6 
488.4 626.4 

1 
1 

000127 
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THICKNESS 
(mils) 

1. 91 
2. 94 
3. 95 
4. 97 
5. 94 
6. 91 
7. 91 
8. 92 
9. 98 
10. 94 

YIELD STRENGTH 
(I b/ i n. width) 
MD TD 

1. 215.3 221.4 
2. 228.7 213.8 
3. 226.4 220.4 
4. 219.6 211.8 
5. 213.8 210.3 

DENSITY 
Wee) 

0.943 
0.943 
0.942 

ELON GAT1 ON 
AT YIELD 

(%I 
MD TD 

17.1 15.5 
17.1 17.3 
16.5 16.8 
17.1 17.6 
17.7 17.1 

CARBON BLACK 
DISPERSION 

(rat i ng) 

2 
1 
1 
1 
1 
1 
1 
1 
1 
1 

BREAK STRENGTH 
(I b/ i n. width) 
MD TD 

256.2 213.5 
263.6 244.3 
311.0 269.7 
273.9 250.9 
262.8 251.3 

CARBON BLACK 
CONTENT 

(%I 
2.61 
2.61 

E LON GAT1 0 N 
AT BREAK 

MD TD 
(%I 

532.3 442.5 
524.8 520.4 
630.8 567.2 
559.5 527.5 
535.7 516.7 

............................. . . .  . . . .  . .  
. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . 
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THlCKN ESS 
(mils) 

1. 96 
2. 84 
3. 85 
4. 88 
5. 85 
6. 88 
7. 93 
8. 93 
9. 91 
10. 92 

YIELD STRENGTH 
(I b/ i n. width) 
MD TD 

1. 237.6 235.2 
2. 235.5 235.5 
3. 230.5 233.7 
4. 235.0 224.7 
5. 227.1 218.8 

DENSITY CARBON BLACK 
Wee) DISPERSION 

0.943 
0.944 1 
0.944 1 

1 
1 
1 
1 
1 
1 
1 
1 

(rating) 

LONGAT ION 
AT YIELD 

MD TD 

17.0 16.4 
17.0 16.4 
16.0 15.6 
16.2 15.6 
17.0 16.9 

(%I 

'...~i;;:'~::::::::::p6::i2:::::::: . .  
. .  . . . . . . . . . . . . . . . . _ _ . _ .  . . L . . . . . . . . 

BREAK STRENGTH 
(I b/ i n. width) 
MD TD 

302.8 259.3 
276.3 172.9 
299.0 266.8 
292.4 196.3 
307.4 264.3 

CARBON BLACK 
CONTENT 

(%I 
2.54 
2.74 

m i  . . .. . . : . 

EL0 N GAT1 ON 
AT BREAK 

(%I 
MD TD 

588.7 535.9 
533.0 198.7 
600.3 555.4 
569.5 404.1 
611.8 572.6 

. . .58f ,_,_ . . . . . . .4sp.:.:.:: . 
. .  . .  . . . . . . . , . 

. . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . .  . . . . . . . . . 
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THlCKN ESS 
(mils) 

1. 99 
2. 9 1  
3. 98 
4. 99 
5. 93 
6. 92 
7. 88 
8. 87 

10. 86 
9. 8 4 .  

YIELD STRENGTH 
(I b/ i n. width) 
MD TD 

1. 240.6 227.2 
2. 238.8 222.8 
3. 238.0 234.6 
4. 223.6 221.4 
5. 225.4 228.6 

DENSITY 
Wee) 

0.944 
0.943 
0.943 

ELONGATION 
AT YIELD 

MD TD 
(%) 

17.7 15.5 
16.9 17.5 
16.7 17.0 
17.9 16.5 
17.2 16.7 

CARBON BLACK 
DISPERSION 

(rating) 

1 
1 
2 
1 
1 
1 
2 
1 
1 
1 

BREAK STRENGTH 
(I b/ i n. width) 

TD MD 

284.0 276.8 
260.5 268.7 
304.4 257.6 
262.0 274.2 
266.9 254.0 

CARBON BLACK 
CONTENT 

(%I 
2.51 
2.44 

ELONGATION 
AT BREAK 

(%I 
MD TD 

561.0 587.9 
492.8 587.1 
602.0 531.9 
542.3 590.5 
540.7 512.4 

':.'$~*.'.;;.' . . . .':5&:::::: . . . 
. . .  . . . . . .  . . .  . .  . . .  . . . . .  . . . . . . . . . . . . . . . _ . _ . _ .  
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Geotextile 



e 

e 

e 

4 9 4 3  

7 oz/yd2 



MARCH 2002 

GEOSYNTEC 
FLUOR FERNALD 

GEORGIA 

7.6 

201.6 
243.2 

65 
63 

83.0 
11 9.1 

373 

113.5 

0.180 
80 

2.04 

0.53 

7.9 

210.9 
241.8 

71 
74 

81.7 
11 0.7 

366 

120.3 

0.174 
80 

2.02 

0.54 

7.7 

210.9 
238.0 

69 
76 

86.6 
110.7 

357 

115.4 

0.180 
80 

1.99 

0.55 

8.3 

244.0 
263.6 

68 
81 

92.6 
121.6 

402 

128.1 

0.180 
80 

2.07 

0.57 

0.3 

21 3.8 
267.3 

78 
78 

90.3 
126.5 

409 

123.5 

0.180 
80 

1.71 

0.47 

8.2 

220.1 
281.8 

77 
72 

87.1 
132.3 

389 

128.0 

0.150 
100 

1.73 

0.48 

8.4 

242.0 
282.7 

76 
75 

90.2 
131.3 

391 

120.9 

0.180 
80 

1.96 

0.54 

4 9 4 3  
023-3313 

I 
~ 

(1) MDlTD corresponds to Machine Direction I Transverse Direction. 
(2) Permeability calculated by multiplying measured thickness by permittivity. TEXTSUM.xls 

8.4 

229.9 
275.5 

73 
73 

91.6 
134.4 

399 

128.7 

0.180 
80 

2.14 

0.58 

8.5 

234.1 
264.3 

74 
70 

96.0 
132.8 

41 4 

131.1 

0.174 
80 

.1.93 

0.55 

000133 
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MARCH 2002 

4 9 4 3  
023-3313 

FLUOR FERNALD 
GEORGIA 

177.4 273.1 
237.7 241.7 

EAR STRENGTH 76.1 111.0 
108.5 114.4 

109.4 138.7 

0.168 0.135 

1.05 0.88 

(2) Permeability calculated by multiplying measured thickness by permittivity. TEXTSUM.xls 

080134 

Golder Associates Inc. 



4 9 4 3  

1. 
2. 
3. 
4. 
5. 
6. 

8. 
9. 
10. 

AVG 

1. 
2. 
3. 
4. 
5. 
5. 
7. 
3. 
3. 
10. 

( sec- 1) 

1.59 
1.77 
1.75 
1.73 

PERM EAB I L I TY 
(cmlsec) 

GRAB 
STRENGTH 

(pounds) 
MD TD 

330.7 209.5 
176.5 206.5 
202.5 201.0 
228.5 207.7 
185.0 262.2 
177.2 243.7 
223.5 242.7 
214.2 220.7 
225.5 237.5 
303.7 234.7 

APPARENT 
OPENING SIZE 

(mm) 

0.125 
0.150 
0.150 
0.150 
0.150 

EQ U I VALENT 
SIEVE SIZE 

r j  . . .  . . . .  

GRAB 
ELONGATION 

MD TD 
(%I 

49.0 74.7 
51.0 73.0 
71.3 62.0 
65.3 55.3 
58.3 66.3 
71.0 57.3 
75.0 61.7 
56.0 63.0 
53.7 65.0 
58.7 76.7 

MASS PER 
UNIT AREA 

(oz/yd*) 

10.52 
8.04 
7.45 
7.23 
7.05 
7.15 
7.30 
7.66 
8.27 
9.82 

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

TRAPEZOIDAL 
TEAR 

(pounds) 
MD TD 

102.8 85.1 
84.8 90.2 
69.2 97.6 
70.4 104.1 
75.3 128.0 
83.0 95.8 
79.0 119.1 
74.7 117.1 
90.1 96.7 
102.3 101.5 

. .  '8~::2 :::_:..,.,. . . . . . . . .  

. . .  . .  ....... xQ3;5..... . .  

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

BURST 
STRENGTH 

(Psi) 

430 
350 
395 
415 
400 
385 
405 
415 
425 
425 

PUNCTURE 
STRENGTH 

(pounds) 

132.2 96.5 
152.4 126.9 
120.5 116.7 
132.5 161.3 
127.7 141.5 
115.3 
118.1 
136.3 
147.2 
127.4 

(130.21 

000135 

Golder Associates lnc. 



4 9 4 3  

2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

AVG 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

PERM lTTl VI TY 
(sec-1) 

APPARENT 
OPENING SIZE 

(mm) 

MASS PER 
UNIT AREA 

(oz/yd2) 

1.88 
2.10 
2.05 
2.11 

AVG 

PERM EAB I Ll TY 
(cm/sec) 

GRAB 
STRENGTH 

(pounds) 
MD TD 

176.0 269.7 
186.0 262.0 
196.7 256.0 
284.5 227.2 
164.7 245.2 
184.5 232.0 
254.0 262.0 
238.5 217.2 
174.2 230.2 
157.2 230.2 

0.180 
0.180 
0.180 
0.180 
0.180 

-1 . . . . . . . .  

EQUIVALENT 
SIEVE SIZE 

GRAB 
ELONGATION 

MD TD 
(%I 

71.3 71.0 
56.7 66.0 
57.0 61.3 
55.0 59.0 
68.3 62.7 
66.0 63.0 
47.7 61.7 
83.3 60.0 
75.3 62.3 
65.0 67.7 

'.'. . . . . .  .'.'6~1:::::::.::::::.:::6~:~:::1:1: 
. . . . .  . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  

9.52 
7.69 
7.81 
7.09 
7.07 
6.83 
6.95 
6.89 
7.80 
8.55 

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

TRAPEZOIDAL 
TEAR 

(pounds) 
MD TD 

80.4 
75.3 
88.0 
87.5 
68.5 
79.1 
110.2 
89.1 
85.4 
66.9 

124.4 
130.8 
114.8 
112.6 
125.8 
115.9 
126.8 
116.5 
111.6 
111.3 

- 

BURST 
STRENGTH 

(Psi) 

465 
435 
395 
385 
315 
335 
285 
350 
345 
415 

PUNCTURE 
STRENGTH 
( pou nd s) 

147.2 103.4 
129.2 116.4 
101.4 109.0 
105.2 107.5 
106.6 115.1 
125.3 
130.9 
78.7 
121.0 
105.1 

Golder Associates Inc. 



4 9 4 3  

1. 
2. 
3. 
4. 
5. 
6. 
7. 
B. 
9. 
10. 

AVG 

PERM lTTl VI TY 
(sec-1) 

1.88 
2.05 
1.99 
2.14 

AVG -1 
PERMEABILITY 

(c m / s ec) 

GRAB 
STRENGTH 
( pou nd s) 

MD TD 

280.2 244.5 
209.0 245.2 
198.7 246.2 
185.7 231.7 
184.5 242.2 
196.0 253.2 
172.2 253.0 
183.5 248.2 
189.7 224.5 
309.0 229.7 

APPARENT 
OPENING SIZE 

(mm) 

0.150 
0.180 
0.180 
0.180 
0.180 

EQUIVALENT 
SIEVE SIZE 

-1 . . . . . . . . .  

GRAB 
ELONGATION 

(%I 
MD TD 

62.3 93.3 
61.0 74.7 
70.7 71.0 
95.0 67.7 
83.3 70.7 
82.0 67.7 
66.0 69.7 
86.0 74.3 
62.7 70.0 
44.0 81.3 

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

MASS PER 
UNIT AREA 

(oz/yd*) 

10.39 
8.13 
7.34 
7.17 
7.01 
6.71 
6.96 
7.57 
7.87 
10.07 

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

TRAPEZOIDAL 
TEAR 

(pounds) 
MD TD 

93.9 99.3 
74.8 111.6 
73.6 122.4 
92.9 110.7 
85.8 108.9 
69.9 101.0 
83.3 110.7 
67.9 104.3 
84.3 108.8 
91.2 129.7 

..'.81..-i.......'. ...io........ . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  . .  . .  . . . . . . . .  . . . .  

BURST 
STRENGTH 

(Psi) 

405 
375 
355 
375 
335 
325 
345 
345 
365 

- 435 

. .  

PUNCTURE 
STRENGTH 
(pounds) 

150.3 
127.7 
106.9 
110.1 
126.6 
136.4 
126.7 
115.4 
104.8 
108.1 

[Inas] 

116.5 
102.8 
137.6 
111.5 
123.2 

000137 
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4 9 4 3  

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

AVG 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

PERM lTTl VI TY 
(sec-1) 

1.78 
2.14 
2.03 
2.02 

AVG 

PERM EA61 LlTY 
(c m/ s ec) 

VI 
. _ . e .  . . . .  

GRAB 
STRENGTH 

(pounds) 
MD TD 

331.0 255.7 
226.7 218.5 
186.0 249.2 
181.7 228.7 
169.2 241.7 
161.7 233.7 
175.7 222.5 
173.2 217.5 
207.7 255.5 
295.7 257.0 

AVG . .  . . . . . . . . . . . . . . . . . . . . . . . .  

APPARENT 
OPENING SIZE 

(mm) 

0.180 
0.180 
0.180 
0.180 
0.180 

EQUIVALENT 
SIEVE SIZE 

GRAB 
ELONGATION 

MD TD 
(%) 

62.0 73.3 
70.3 63.7 
60.7 68.0 
89.3 70.0 
68.3 72.7 
65.0 79.7 
70.3 79.0 
87.0 92.0 
67.3 86.7 
46.7 79.3 

. . . .  . . :fg;:;, 1: :.:':':':':.:76::::::::: 
. . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  

MASS PER 
UNIT AREA 

(oz/yd*) 

9.82 
8.06 
7.47 
7.49 
6.92 
6.98 
6.79 
7.05 
6.97 
9.77 

TRAPEZOIDAL 
TEAR 

(pounds) 
MD TD 

108.5 118.1 
84.4 123.7 
75.9 118.2 
73.3 112.9 
73.3 110.2 
98.9 107.4 
91.1 111.4 
76.8 105.9 
80.9 100.5 
103.2 99.0 

. . . . . . . . . . . . . . . . . . . . . . .  . ' . ' 8 6 : 6 : . : . : . : . : . : ~ ~ ~ : . ~ . ~ . : . ,  
. . . . .. . :::::. . . . . . . . . . . . . . .  . .  . .  

BURST 
STRENGTH 

(Psi) 

415 
365 
370 
380 
345 
365 
305 
335 
345 
345 

PUNCTURE 
STRENGTH 

(pounds) 

129.0 
116.3 
108.0 
109.9 
121.4 
137.7 
111.5 
110.8 
102.5 
117.4 

139.9 
108.0 
88.4 
117.3 
112.8 

000138 

Golder Associates Inc. 



4 9 4 3  

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

AVG 

1. 
2. 
3. 
3. 

5. 
7. 
3. 
3. 
LO. 

3.  

PERMITTIVITY 
(sec-1) 

1.98 
2.11 
2.15 
2.02 

PERM EAB I LI TY 
(cm/sec) 

GRAB 
STRENGTH 

(pounds) 
MD TD 

301.7 257.7 
215.2 270.2 
199.5 259.7 
197.5 242.2 
177.5 261.2 
225.0 245.0 
194.0 275.5 
210.2 273.7 
269.2 288.7 
450.0 261.7 

APPARENT 
OPENING SIZE 

(mm) 

0.180 
0.180 
0.180 
0.180 
0.180 

EQUIVALENT 
SIEVE SIZE 

GRAB 
EL0 NGATI ON 

(%I 
MD TD 

63.0 90.0 
67.3 86.0 
66.0 78.0 
70.0 81.0 
65.0 81.0 
77.7 75.3 
68.0 75.7 
71.0 77.7 
72.7 76.0 
55.3 85.7 

. . . .  ......... 6;8j:i;:::::::.:.:.:. 83::::::;:; . . . . .  . . . .  . . . .  . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  

MASS PER 
UNIT AREA 

(oz/yd*) 

10.03 
7.63 
7.25 
7.19 
7.62 
7.47 
7.60 
7.67 
8.31 
12.16 

I::::1:8:.3:::::'::j . .  I . . . .  

TRAPEZOIDAL 
TEAR 

( pou n ds) 
MD TD 

100.7 110.7 
88.4 129.3 
85.5 113.0 
94.8 101.5 
77.4 104.3 
85.0 128.8 
94.4 128.2 
79.7 135.6 
112.3 123.8 
108.0 140.4 

BURST 
STRENGTH 

(Psi) 

450 
445 
365 
375 
375 
375 
345 
405 
455 
425 

PUNCTURE 
STRENGTH 

(pounds) 

132.6 131.5 
121.0 107.7 
128.2 107.9 
118.9 125.3 
134.9 134.3 
121.7 
125.3 
144.4 
154.0 
133.4 

4900139 

Golder Associates Inc. 



APPARENT 
OPENING SIZE 

(mm) 

MASS PER 
UNIT AREA 

(oz/yd2) 

BURST 
STRENGTH 

(Psi) 
PERMITTIVITY 

(s ec- 1) 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
0. 
9. 
10. 

AVG 

1.80 
1.80 
1.63 
1.59 

0.180 
0.180 
0.180 
0.180 
0.180 

9.67 
8.12 
7.64 
8.02 
7.08 
7.28 
7.78 
8.14 
8.55 
11.06 

425 
375 
385 
435 
445 
385 
335 
415 
425 
465 

1-1 . . . . . .  

PERM EAB I Ll TY 
(c m / sec) 

EQUIVALENT 
SIEVE SIZE 

VJ . . . . . . . .  -1 . . .  

GRAB 
STRENGTH 

(pounds) 

GRAB 
EL0 N GAT1 0 N 

MD TD 
(%I 

TRAPEZOIDAL 
TEAR 

(pounds) 
MD TD 

PUNCTURE 
STRENGTH 

(pounds) 
MD 

313.2 
199.2 
174.0 
172.0 
164.5 
178.2 
169.5 
185.7 
211.7 
370.2 

TD 

251.0 
262.5 
247.2 
257.2 
272.7 
268.7 
277.5 
275.0 
274.0 
287.5 

65.7 88.3 
77.3 77.7 
89.0 70.3 
73.3 75.7 
95.0 73.0 
69.3 76.0 
92.3 72.0 
96.7 78.0 
71.7 78.0 
52.3 88.3 

103.1 126.0 
91.5 125.5 
77.1 114.7 
87.8 136.5 
96.5 123.7 
91.5 128.6 
79.2 130.5 
82.5 135.0 
95.0 116.7 
98.7 128.1 

116.0 
121.3 
132.8 
129.0 
118.9 
136.1 
128.6 
130.5 
127.8 
123.7 

108.4 
115.5 
117.6 
127.6 
119.2 

I. 
2. 
3. 
1. 
>. 
>, 
7. 
3. 
3. 
LO. 

. . .  

. . . . . . . . . . . . . . . . . . . . . .  . ' . 'go-:3:.:.: .: .: .:~~~.~:::::: . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  

000140 
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4 9 4 3  

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

APPARENT 
OPENING SIZE 

(mm) 

MASS PER 
UNIT AREA 

(oz/yd2) 

BURST 
STRENGTH 

(Psi) 
PERMITTIVITY 

(sec-1) 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
B. 
9. 
10. 

AVG 

1.62 
1.82 
1.87 
1.62 

0.150 
0.150 
0.150 
0.150 
0.150 

10.69 
8.31 
7.66 
7.84 
7.44 
7.22 
7.43 
7.08 
7.55 
10.85 

475 
415 
395 
335 
385 
375 
365 
325 
395 
425 

PERMEAB I Ll TY 
(cm/sec) 

EQUIVALENT 
SIEVE SIZE 

r 3 i j 7 - j  . . .  

GRAB 
STRENGTH 
( po u nd s) 

MD TD 

GRAB 
ELONGATION 

MD TD 
(%I 

TRAPEZOIDAL 
TEAR 

(pounds) 
MD TD 

PUNCTURE 
STRENGTH 
( pou n ds) 

326.7 332.0 
219.7 286.5 
192.5 284.0 
169.0 279.2 
149.5 262.2 
182.5 275.5 
165.2 278.2 
182.7 259.7 
212.0 280.7 
401.5 279.7 

73.3 83.3 
72.3 70.0 
98.0 69.0 
94.3 75.0 
69.3 70.3 
84.7 70.7 
69.7 70.0 
85.0 67.3 
70.7 69.0 
56.0 79.3 

104.3 152.3 
88.2 131.7 
76.5 140.8 
83.2 131.6 
75.2 129.6 
83.6 132.8 
84.5 125.0 
81.4 113.1 
96.3 119.2 
97.8 146.6 

121.3 124.6 
123.8 92.8 
118.2 142.9 
142.5 123.1 
126.4 131.0 
146.6 
141.8 
120.9 
125.5 
138.4 

1. 
2. 
3. 
1. 
>. 
>* - 
7. 
3. 
3. 
LO. 

000141 
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4 9 4 3  

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

AVG 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
3. 
3. 
10. 

PER M lTTl VI TY 
(sec-1) 

1.93 
1.95 
1.94 
2.02 

AVG m l  
PERM EA6 I Ll TY 

(c m / s e c) 

GRAB 
STRENGTH 
( pou nd s) 

M D  

348.0 
236.7 
239.7 
198.0 
191.7 
213.2 
206.2 
178.2 
231.0 
377.7 

TD 

291.0 
283.0 
288.0 
297.0 
273.7 
279.5 
286.0 
294.5 
274.2 
259.7 

* APPARENT 
OPENING SIZE 

(mm) 

0.180 
0.180 
0.180 
0.180 
0.180 

EQU I VAL EN T 
SIEVE SIZE 

VJ . . . .  , .  

GRAB 
ELON GAT1 0 N 

MD TD 
(%I 

68.7 83.3 
71.0 75.7 
76.7 73.0 
89.3 72.3 
72.0 66.7 
80.3 66.7 
76.0 72.0 
96.7 77.3 
82.0 76.3 
48.3 84.3 

MASS PER 
UNIT AREA 

(oz/ y d*) 

10.71 
8.74 
8.18 
7.67 
8.13 
7.26 
7.29 
7.26 
7.41 
11.05 

TRAPEZOIDAL 
TEAR 

(pounds) 
MD TD 

104.9 152.0 
92.5 121.0 
78.8 134.2 
83.1 123.3 
85.8 131.8 
84.5 148.5 
94.2 141.4 
80.7 125.4 
92.5 120.8 
105.1 114.5 

BURST 
STRENGTH 

(Psi) 

465 
445 
415 
375 
395 
325 
335 
375 
345 
435 

PUNCTURE 
STRENGTH 

(po u nd s) 

137.0 
129.7 
132.0 
138.5 
132.9 
114.1 
109.4 
118.8 
96.2 
128.1 

112.2 
121.6 
134.8 
102.0 
106.4 

000142 
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4 9 4 3  

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

AVG 

1. 
2. 
3. 
4. 
5. 
5. 
7. 
3. 
3. 
10. 

PERM lTTl VlTY 
(sec - 1) 
2.06 
2.22 
2.17 
2.10 

PERMEABILITY 
(c m / sec) 

GRAB 
STRENGTH 

(pounds) 
MD TD 

324.5 284.7 
238.5 270.0 
201.5 291.0 
190.2 298.0 
185.2 280.7 
192.5 282.0 
208.0 278.7 
186.7 286.2 
177.7 231.2 
394.5 252.5 

APPARENT 
OPENING SIZE 

(mm) 

0.180 
0.180 
0.180 
0.180 
0.180 

EQUIVALENT 
SIEVE SIZE 

-1 , . . . . . . . 

GRAB 
ELONGATION 

MD TD 
(%I 

59.7 82.0 
78.0 69.0 
72.3 71.3 
81.0 71.7 
88.7 69.0 
82.7 70.7 
79.3 68.3 
74.0 71.3 
60.3 67.3 
51.3 86.7 

. . . . . . . . . . . . . . . .  . . . . . . .  . . . .  .'.-.-."%3:::::::::::::::::::73::::::::. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  

MASS PER 
UNIT AREA 

(ozlyd') 

9.72 
8.39 
8.02 
7.78 
8.65 
7.76 
7.68 
7.35 
7.31 
11.16 

FJ . . . . , . . . 

TRAPEZOIDAL 
TEAR 

(pounds) 
MD TD 

104.4 135.2 
95.7 144.5 
82.7 124.7 
91.5 128.8 
86.0 139.5 
83.6 140.6 
82.2 121.2 
81.0 137.9 
88.4 131.0 
120.2 132.8 

- . : .9 ,~:~:: : : : : : : : : :~~4:4 . .  :;:I: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  

BURST 
STRENGTH 

(Psi) 

445 
375 
465 
405 
405 
345 
385 
375 
365 
425 

PUNCTURE 
STRENGTH 

(pounds) 

131.1 121.4 
118.8 128.5 
160.6 134.1 
132.8 105.8 
133.9 123.9 
118.5 
118.2 
136.0 
150.3 
116.0 

000143 
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4 9 4 3  

APPARENT 
OPENING SIZE 

(mm) 

MASS PER 
UNIT AREA 

(oz/ y d') 

BURST 
STRENGTH 

(Psi) 
PERMITTIVITY 

(sec- 1) 

1.. 
2. 
3. 
4. 
5. 
6. 
7. 
B. 
9. 
10. 

AVG 

1.86 
2.08 
1.73 
2.03 

0.180 
0.180 
0.180 
0.180 
0.150 

10.61 
8.41 
7.78 
7.78 
7.72 
7.71 
7.84 
7.81 
8.11 
11.50 

465 
425 
405 
355 
415 
415 
435 
415 
395 
415 

PERMEABILITY 
(cm/sec) 

EQUIVALENT 
SIEVE SIZE 

GRAB 
STRENGTH 

(pounds) 
MD TD 

GRAB 
ELONGATION 

MD TD 
(%I 

TRAPEZOIDAL 
TEAR 

(pounds) 
MD TD 

PUNCTURE 
STRENGTH 

(pounds) 

289.7 265.7 
201.5 226.7 
206.7 287.7 
239.5 284.2 
190.7 261.5 
217.0 282.2 
206.0 272.2 
191.7 263.7 
194.5 257.5 
403.7 242.0 

66.7 83.3 
81.7 63.0 
70.0 70.7 
74.7 73.7 
81.3 66.3 
79.3 69.7 
71.0 64.7 
94.0 67.0 
68.7 68.7 
52.0 75.3 

123.7 133.3 
103.5 128.1 
79.7 119.8 
97.7 139.2 
89.4 144.1 
87.4 120.2 
77.4 135.8 
85.3 143.5 
89.6 131.7 
126.1 132.7 

155.1 140.9 
128.1 138.7 
122.6 134.8 
125.4 112.4 
120.3 130.4 
134.7 
128.7 
137.0 
135.0 
123.1 

1. 
2. 
3. 
8 .  
1. 

>. 
7. 

3. 
3. 
to. 

(131.11 1 74 70 I :.:.g6:o::::::::.:.~~:2::8 ::::: . . . .  . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . .  

Golder Associates Inc. 



4 9 4 3  

1. 
2. 
3. 
4. 
5. 
6. 
7. 
B. 
9. 
10. 

AVG 

B 

1. 
2. 
3. 
1. 
>. 
I. 
I .  
5. 
j. 

LO. 

PERM ITTlVlTY 
(s ec- 1) 

APPARENT 
OPENING SIZE 

(mm) 

MASS PER 
UNIT AREA 

(oz/yd2) 

BURST 
STRENGTH 

(Psi) 

1.00 
1.14 
0.96 
1.10 

AVG 

PERM EABl LlTY 
(c m / s ec) 

GRAB 
STRENGTH 

(pounds) 
MD TD 

171.7 220.7 
181.0 259.2 
159.5 238.5 
171.0 236.2 
197.5 223.2 
183.2 218.7 
158.2 232.2 
184.2 245.0 
176.2 266.7 
191.2 236.2 

0.180 
0.180 
0.180 
0.150 
0.150 

EQUIVALENT 
SIEVE SIZE 

GRAB 
E LON GAT1 ON 

MD TD 
(%I 

73.7 73.0 
80.7 80.7 
72.7 89.3 
81.3 109.7 
79.3 88.3 
79.3 84.0 
86.3 92.3 
89.7 79.3 
84.7 83.0 
74.3 81.7 

8.32 
8.01 
7.67 
7.93 
7.93 
7.25 
7.43 
7.82 
8.39 
8.31 

375 
335 
345 
335 
335 
315 
305 
305 
295 
390 

TRAPEZOIDAL 
TEAR 

(pounds) 
MD TD 

PUNCTURE 
STRENGTH 

(pounds) 

93.4 118.3 
73.9 96.5 
69.3 94.0 
68.3 105.0 
75.3 108.0 
71.4 108.5 
67.5 96.3 
75.3 111.1 
80.9 125.7 
86.2 122.0 

122.8 99.2 
111.5 123.7 
110.8 101.8 
83.1 98.4 
94.0 129.4 
118.4 
122.9 
113.1 
128.8 
83.9 

I 80 86 I I 76.1 108.5 I 

Golder Associates Inc. 



1. 
2. 
3. 
4. 
5. 
6. 
7. 
B. 
9. 
10. 

AVG 

B 

I. 
2. 
3. 
$. 
>. 
3. 
.. 
7. 
3. 
3. 
LO. 

PERMITTIVITY 
(sec-1) 

0.88 
0.98 
0.90 
0.76 

AVG 

PERM EABl LlTY 
(cmlsec) 

GRAB 
STRENGTH 

(pounds) 
M D  

228.5 
325.0 
308.7 
283.2 
271.5 
280.2 
216.0 
237.7 
281.2 
299.2 

TD 

268.2 
255.7 
256.2 
248.0 
261.5 
241.7 
237.5 
216.0 
232.7 
199.7 

APPARENT 
OPENING SIZE 

(mm) 

0.150 
0.125 
0.125 
0.150 
0.125 

EQUIVALENT 
SIEVE SIZE 

GRAB 
ELON GAT1 ON 

MD TD 
(%I 

62.3 96.3 
63.3 88.7 
67.3 90.7 
63.7 84.7 
65.7 81.7 
71.3 85.7 
58.7 81.7 
68.7 87.0 
71.3 88.3 
60.0 86.0 

MASS PER 
UNIT AREA 

(oz/yd*) 

10.89 
10.22 
9.61 
9.39 
8.57 
8.81 
9.17 
8.44 
8.73 
10.64 

. .  . . .  

TRAPEZOIDAL 
TEAR 

(pounds) 
MD TD 

130.7 120.5 
115.5 116.5 
122.0 123.5 
141.0 122.7 
84.0 118.0 
97.0 122.5 
106.2 101.7 
95.3 97.8 
104.2 116.0 
114.0 105.2 

BURST 
STRENGTH 

(Psi) 

465 
435 
435 
395 
420 
335 
395 
380 
400 
355 

PUNCTURE 
STRENGTH 

(pounds) 

162.8 
146.1 
153.6 
141.4 
166.1 
149.2 
130.1 
100.6 
143.2 
132.1 

140.5 
127.5 
142.1 
113.4 
131.3 

000146 

Golder Associates Inc. 
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10 oz/yd2 

000147 



4 9 4 3  
MARCH 2002 0 

FLUOR FERNALO 

0233313 

AREA (orlyd') 
ASTM D5261 

GRAB 
STRENGTH (Ibs) 
MDITD (1) 
ASTM D4632 

GRAB 
ELONGATION 

(W 
ASTM 04632 

TRAPEZOIDAL 
TEAR STRENGTH 
(Ibs) MDITD ( I )  
ASTM 04533 

BURST 
STRENGTH (psi) 
ASTM 03786 

PUNCTURE 
STRENGTH (Ibs) 
ASTM D4833 

11.6 

290.4 
329.6 

63 
66 

107.8 
143.8 

589 

189.2 

11.4 

315.0 
329.6 

62 
68 

1 16.7 
145.7 

568 

180.4 

11.0 

280.4 
311.3 

63 
65 

118.6 
145.4 

553 

177.0 

11.4 

311.7 
327.8 

65 
79 

119.2 
149.4 

604 

185.1 

10.9 

291.4 
317.5 

68 
77 

115.3 
151.5 

538 

176.8 

11.3 

306.9 
337.5 

77 
76 

119.7 
153.8 

562 

184.8 

10.6 

310.8 
309.4 

65 
84 

113.1 
140.8 

588 

190.8 

10.6 

278.9 
316.2 

65 
88 

112.2 
145.0 

599 

170.0 

10.9 

317.4 
312.0 

66 
87 

1 16.4 
136.0 

559 

176.2 

10.7 

291 
320.0 

68 
80 

110.7 
146.5 

541 

165.7 

I . . . . , . . . . . . . . . . .  . . . . . . .  
(I) MDmD corresponds to Machine Direction I Transverre Direction. 

TEXTSUM.xls 

008148 

Golder Associates lnc. 



MARCH 2002 

I FLUOR FERNALD 
GEORGIA 

4 9 4 3  
023-3313 

10.7 

311.0 
307.9 

67 
78 

121.9 
148.2 

562 

175.2 

10.8 

366.1 
319.1 

67 
83 

128.5 
156.2 

512 

168.1 

10.8 

353.6 
326.2 

68 
80 

134.8 
149.5 

502 

171.8 

10.7 17.4 

291.7 321.4 
321.1 300.1 . - 

69 69 
81 80 

115.0 117.0 
146.3 141.8 

481 482 

165.2 159.2 

TtX I BUM.XI9 

Golder Associates Inc. 



4 9 4 3  

1. 
2. 
3. 
4. 
5. 
6. 

8. 
9. 
10. 

6 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
3. 
3. 
10. 

PERM lTTl VI TY 
(sec-1) 

PERMEABILITY 
(c rn / s ec) 

GRAB 
STRENGTH 

(pounds) 
MD TD 

301.2 295.7 
285.0 312.0 
238.5 311.2 
235.5 311.5 
260.2 313.5 
288.2 391.2 
277.7 372.2 
290.0 318.2 
349.5 336.2 
378.2 334.5 

APPARENT 
OPENING SIZE 

(mm) 

EQUIVALENT 
SIEVE SIZE 

GRAB 
ELONGATION 

MD TD 
(%I 

52.7 71.3 
60.3 67.3 
70.0 63.3 
66.7 65.7 
66.7 58.3 
66.3 64.3 
68.3 62.3 
63.0 60.7 
65.7 71.3 
52.7 76.3 

MASS PER 
UNIT AREA 

(oz/yd') 

13.11 
11.86 
10.98 
10.84 
10.98 
10.17 
11.04 
11.44 
11.96 
13.20 

TRAPEZOIDAL 
TEAR 

(pounds) 
MD TD 

117.5 137.3 
118.2 134.8 
86.1 158.7 
102.9 125.9 
101.4 136.9 
110.1 144.9 
109.1 157.0 
118.0 165.7 
111.9 125.3 
102.7 151.9 

BURST 
STRENGTH 

(Psi) 

625 
605 
565 
575 
585 
525 
585 
565 
605 
655 

PUNCTURE 
STRENGTH 

(pounds) 

174.4 181.6 
155.1 156.0 
226.7 184.4 
202.5 192.8 
199.3 214.1 
187.1 
189.4 
193.0 
198.9 
182.5 

Golder Associates Inc. 



4 9 4 3  

1. 
2. 
3. 
4. 
5. 

7. 
3. 
3. 
LO. 

" 
3. 

iB 

1. 
!. 
1. 
1. 
1. 

1. 

'. 
1. 
I. 
.o. 

PERM ITTlVlTY 
(sec-1) 

APPARENT 
OPENING SIZE 

(mm) 

PERMEABI LlTY 
(cm/sec) 

EQ U IVALENT 
SIEVE SIZE 

GRAB 
STRENGTH 
( pou n d s) 

MD TD 

441.0 362.0 
309.0 362.7 
268.7 312.2 
244.0 295.2 
287.7 298.7 
302.2 341.2 
280.2 339.2 
268.0 333.2 
328.2 330.7 
420.5 321.0 

-1 . . . . .  

GRAB 
ELONGATION 

(%I 
MD TD 

56.3 75.3 
61.0 70.0 
59.7 64.7 
61.3 64.7 
72.3 59.3 
67.0 63.3 
62.7 65.3 
57.0 68.3 
63.3 70.0 
55.7 74.3 

MASS PER 
UNIT AREA 

(oz/yd2) 

13.74 
11.07 
10.89 
10.57 
10.50 
10.21 
10.66 
11.17 
11.64 
13.42 

-1 . . . . . ::. 

TRAPEZOIDAL 
TEAR 

( po u nd s) 
MD TD 

150.3 139.3 
128.4 151.5 
112.3 135.5 
104.2 146.1 
114.1 157.0 
107.8 159.7 
110.4 137.1 
112.2 148.4 
106.7 140.6 
120.5 141.7 

.,.l:~6:~ ,:_._.,_,. . . . . . . . . . 

. .  ' ....345 :;3::::: .: . . . . :: ::.:.:.:. . . . . . . . . . 

BURST 
STRENGTH 

(Psi) 

645 
545 
525 
535 
535 
515 
615 
565 
565 
635 

PUNCTURE 
STRENGTH 

(pounds) 

191.5 172.5 
210.9 185.7 
188.9 185.0 
191.4 176.5 
159.3 176.2 
190.5 
179.5 
169.7 
149.2 
179.4 

008151 

Golder Associates Inc. 



- -  4 9 4 3  

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

6 

1. 
2. 
3. 
a. 

3. 
7. 
3. 
3. 
LO. 

- 
3. 

PERM lTTl VI TY 
(sec-1) 

PERMEABILITY 
-(cm/sec) 

GRAB 
STRENGTH 

(pounds) 
M D  

389.2 
304.5 
294.2 
248.0 
245.2 
223.0 
275.0 
243.7 
296.5 
284.2 

TD 

293.0 
279.2 
296.7 
302.0 
358.7 
339.7 
321.7 
327.0 
308.5 
286.0 

APPARENT 
OPENING SIZE 

(mm) 

EQUIVALENT 
SIEVE SIZE 

r-1 . . . . . . . . .  

GRAB 
ELONGATION 

(%I 
MD TD 

55.3 67.7 
59.0 61.7 
66.3 64.7 
77.7 63.0 
67.0 65.0 
65.7 62.7 
63.3 62.7 
56.7 68.0 
63.0 68.0 
52.7 70.3 

MASS PER 
UNIT AREA 

( oz/yd2) 

12.45 
11.36 
10.32 
9.91 
10.34 
10.39 
10.47 
10.36 
10.99 
13.03 

TRAPEZOIDAL 
TEAR 

(pounds) 
MD TD 

128.9 132.6 
129.5 149.1 
95.1 161.4 
112.1 141.6 
99.8 155.7 
130.3 148.0 
117.6 139.2 
106.4 145.9 
120.4 146.3 
146.1 133.9 

BURST 
STRENGTH 

(Psi) 

625 
555 
605 
535 
535 
495 
465 
565 
545 
605 

t":.:553:::::::j . . .  . . . .  

PUNCTURE 
STRENGTH 

(pounds) 

214.5 
159.6 
191.2 
165.7 
161.1 
178.1 
167.8 
174.6 
176.1 
183.1 

162.2 
181.7 
167.8 
172.9 
198.9 

Golder Associates Inc. 



4 9 4 3  

APPARENT 
OPENING SIZE 

(mm) 

MASS PER 
UNIT AREA 

(oz/yd*) 

BURST 
STRENGTH 

(Psi) 
PERMITTIVITY 

(sec-1) 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
3. 
3. 
LO. 

@ 

1. 
!. 
$. 
1. 
B. 
D. 
'. 
i. 
b. 
LO. 

13.15 
11.80 
11.65 
10.82 
10.99 
10.85 
10.91 
10.86 
10.98 
12.39 

665 
595 
605 
555 
575 
655 
615 
545 
605 
625 

PERMEABILITY 
(cm/sec) 

EQUIVALENT 
SIEVE SIZE 

[mj . .  w j  . . . . . . . .  

GRAB 
STRENGTH 

(pounds) 
MD TD 

GRAB 
ELONGATION 

MD TD 
(%I 

TRAPEZOIDAL 
TEAR 

(pounds) 
MD TD 

PUNCTURE 
STRENGTH 

(pounds) 

445.7 320.5 
291.7 316.0 
264.2 324.7 
294.5 328.5 
260.0 345.2 
288.7 321.5 
263.0 349.5 
298.0 333.0 
316.2 315.7 
395.0 323.5 

62.7 91.3 
74.7 80.3 
68.0 80.3 
63.0 77.7 
63.0 70.7 
65.0 73.7 
64.7 77.3 
65.0 79.7 
69.0 79.3 
59.3 81.7 

138.3 150.4 
107.0 131.9 
114.6 152.8 
123.3 143.6 
112.1 127.6 
116.0 147.4 
115.1 182.9 
126.9 151.3 
111.5 146.8 
127.1 159.5 

153.8 161.0 
156.9 180.1 
179.7 211.3 
185.6 151.0 
196.0 211.5 
199.5 
200.9 
200.8 
172.5 
215.2 

. . . . . . .  
. l : ~ g : , ~  ................... . . 349:.4 I.:.: ........... . . _ . .  . .  
. . . . . . . . . . . . . . . . . . . . . . .  

Golder Associates Inc. 



4 9 4 3  

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

@ 

1. 
2. 
3. 
1. 
>. 
>. 
7. 
3. 
3. 
LO. 

PERM I TTl VI TY 
(sec-1) 

PERMEABILITY 
(cm/sec) 

-1 . . .  

GRAB 
STRENGTH 

(pounds) 
MD TD 

338.5 321.7 
305.2 331.7 
259.2 321.7 
268.2 321.5 
253.0 327.5 
258.5 293.2 
274.2 310.0 
297.5 337.0 
294.2 317.0 
365.5 293.2 

APPARENT 
OPENING SIZE 

(mm) 

. .  . ..():o(jo::::' 

EQUIVALENT 
SIEVE SIZE 

. . . . . . . . .  

. . . . . . . .  

GRAB 
E LON GAT1 ON 

(%I 
' MD TD 

61.7 81.7 
76.0 79.3 
66.0 78.3 
66.7 72.3 
69.3 69.7 
66.3 74.7 
69.3 71.7 
78.0 80.0 
72.7 82.0 
58.7 81.3 

MASS PER 
UNIT AREA 

(oz/yd2) 

11.17 
10.64 
10.69 
10.14 
10.06 
10.49 
10.60 
11.54 
11.34 
12.31 

TRAPEZOIDAL 
TEAR 

(pounds) 
MD TD 

113.7 174.0 
112.6 132.2 
118.2 152.9 
129.3 154.1 
112.4 158.5 
101.2 165.4 
105.3 150.9 
100.8 150.4 
129.6 133.7 
129.8 142.5 

BURST 
STRENGTH 

(Psi) 

565 
525 
565 
505 
515 
535 
535 
525 
555 
555 

PUNCTURE 
STRENGTH 

(pounds) 

178.8 
204.0 
179.7 
176.0 
143.2 
169.7 
168.8 
156.1 
162.7 
173.7 

190.2 
196.1 
156.2 
188.0 
208.3 

Golder Associates Inc. 



4 9 4 3  

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

@ 

1. 
2. 
3. 
4. 
5. 
5. 
7. 
3. 
3. 
10. 

PERM lTTl VI TY 
(sec-1) 

PERMEABILITY 
(cm/sec) 

mj . . . . . .  

GRAB 
STRENGTH 

(pounds) 
MD TD 

415.5 330.7 
297.5 341.0 
270.7 326.0 
268.5 ‘ 328.7 
259.0 309.0 
281.2 344.5 
263.2 359.0 
273.5 353.2 
300.7 337.7 
439.5 345.2 

APPARENT 
OPENING SIZE 

(mm) 

EQUIVALENT 
SIEVE SIZE 

GRAB 
ELONGATION 

(%I 
. MD TD 

65.0 88.0 
76.7 81.7 
80.0 77.3 
91.3 74.0 
75.7 72.7 
82.3 68.3 
74.3 75.7 
76.0 73.0 
73.7 73.0 
70.3 77.3 

MASS PER 
UNIT AREA 

(oz/yd*) 

12.78 
11.51 
10.43 
10.59 
10.83 
11.37 
11.02 
10.85 
11.16 
12.95 

TRAPEZOIDAL 
TEAR 

(pounds) 
MD TD 

148.3 160.6 
121.4 166.3 
119.9 167.5 
96.2 155.8 
112.4 165.1 
121.8 164.6 
115.9 142.3 
99.3 134.7 
113.9 140.1 
148.1 140.7 

BURST 
STRENGTH 

(Psi) 

635 
555 
535 
555 
535 
585 
515 
525 
585 
595 

PUNCTURE 
STRENGTH 

(pounds) 

201.2 
189.8 
164.2 
191.1 
154.4 
178.3 
187.0 
162.0 
183.4 
215.2 

I:‘i ..:38&8::::: . . . . . . . . .  

193.4 
184.7 
190.2 
197.2 
179.9 

Golder Associates Inc. 



4 9 4 3  

I 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
0. 
9. 
10. 

Q 

1. 
?. 
3. 
t .  
3. 

>. '. 
5. 
1. 
LO. 

PERMITTIVITY 
(sec-1) 

PERMEABILITY 
(c m /sec) 

GRAB 
STRENGTH 

(pounds) 
MD 

382.5 
257.5 
324.5 
262.2 
281.2 
244.2 
273.2 
272.5 
337.0 
472.7 

TD 

280.7 
266.5 
335.0 
322.2 
296.7 
321.2 
327.7 
344.2 
289.5 
310.5 

APPARENT 
OPENING SIZE 

(mm) 

-, 
. .Q:0Q0::::' . . . . . . . . . . . .  

EQUIVALENT 
SIEVE SIZE 

pjr?] . . . . . . . . .  . . . . . . . .  

GRAB 
E LON GAT1 ON 

MD TD 
(%I 

55.3 82.0 
60.0 82.7 
69.7 75.7 
66.3 80.3 
67.3 77.3 
68.0 83.7 
66.7 90.3 
65.3 91.7 
68.0 81.7 
59.3 94.3 

I 65 84 1 

. MASSPER 
UNIT AREA 

(oz/yd2) 

11.26 
10.66 
10.24 
9.87 
10.34 
9.79 
10.19 
10.19 
11.73 
12.20 

TRAPEZOIDAL 
TEAR 

(pounds) 
MD TD 

141.3 142.5 
115.4 129.5 
94.8 134.6 
101.0 149.3 
105.3 162.6 
107.3 135.1 
110.9 163.1 
93.4 129.7 

122.1 125.0 
139.4 137.0 

BURST 
STRENGTH 

(Psi) 

665 
535 
595 
525 
575 
585 
575 
615 
575 
635 

PUNCTURE 
STRENGTH 

(pounds) 

195.0 202.1 
170.0 228.5 
183.2 190.8 
180.1 188.0 
188.1 210.7 
188.3 
212.2 
194.8 
145.9 
184.2 

008156 

Golder Associates Inc. 



4 9 4 3  

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

0 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
3. 
3. 
LO. 

PERM lTTl VI TY 
(sec-1) 

PERM EABl Ll TY 
(cm/sec) 

GRAB 
STRENGTH 

(pounds) 
MD TD 

372.2 302.5 
313.2 310.0 
256.2 290.7 
248.5 328.0 
266.0 327.2 
272.0 320.7 
243.0 317.2 
241.2 324.0 
236.5 329.0 
340.0 312.2 

APPARENT 
OPENING SIZE 

(mm) 

,-, .:.:(J:ooo::::: . . . . . . . . . . .  

EQU IVALEN T 
SIEVE SIZE 

GRAB 
ELONGATION 

(%I 
MD TD 

59.7 89.0 
72.3 82.3 
62.3 79.7 
66.3 85.0 
69.7 80.7 
69.7 86.0 
68.7 78.0 
64.3 86.0 
62.7 114.3 
58.0 100.0 

':':':':'6'5i:i::::::::::::::::88:I:1:1:~: . . . . .  . . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  

MASS PER 
UNIT AREA 

(oz/yd2) 

10.96 
10.56 
10.27 
9.72 
10.24 
9.75 
9.68 
9.96 
11.82 
12.93 

-1 . . .  . . . .  

TRAPEZOIDAL 
TEAR 

(pounds) 
M V  TD 

134.3 156.9 
94.7 147.6 
104.1 146.7 
119.5 134.7 
113.1 157.7 
126.9 138.3 
117.6 160.6 
97.6 115.6 
102.9 118.1 
111.1 173.3 

BURST 
STRENGTH 

(Psi) 

655 
625 
545 
565 
555 
545 
565 
635 
665 
635 

PUNCTURE 
STRENGTH 

(pounds) 

171.2 123.5 
164.1 176.1 
191.5 177.5 
140.1 189.0 
147.4 216.2 
144.3 
172.9 
172.5 
184.8 
178.8 

m.t..] . . . . . .  

0001157 

Golder Associates Inc. 



4 9 4 3  

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

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

ry" 

1. 
2. 
3. 
Q. 
5. 
5. 
7. 
3. 
3. 
LO. 

PERM I TTI VI TY 
(sec-1) 

PERM EABl Ll TY 
(cm/sec) 

-1 . . .  . .  

GRAB 
STRENGTH 

(pounds) 
MD TD 

400.7 290.2 
276.5 299.2 
239.0 306.0 
259.0 295.2 
287.0 302.2 
281.2 341.5 
314.7 340.0 
289.5 336.5 
368.5 309.7 
457.5 299.5 

APPARENT MASS PER 
OPENING SIZE UNIT AREA 

(mm) (oz/yd2) 

lrl .'.o:ooo::.::: . .  

EQUIVALENT 
SIEVE SIZE 

. . . . . . . . .  

12.09 
10.80 
9.55 
9.79 
10.21 
10.62 
10.58 
11.50 
11.09 
12.37 

GRAB TRAPEZOIDAL 
E LO NGATl ON TEAR 

MD TD MD TD 
(%I (pounds) 

57.3 105.3 
65.3 91.7. 
63.7 91.3 
66.3 86.0 
71.0 80.7 
63.3 84.0 
73.7 78.3 
67.7 87.0 
70.3 83.0 
62.3 83.7 

139.5 
112.2 
101.8 
108.6 
109.0 
119.0 
103.5 
109.3 
111.5 
150.0 

124.6 
113.6 
132.0 
151.7 
154.2 
143.2 
144.2 
136.0 
125.1 
135.2 

. . . .  :.:1:~6:~:~;;:~:;:~~~:~:;:;: Q...i...............:8%:i:I:1:t. ......... . . . . .  . . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  '. . . . . . . . . . .  : . . . . .  

BURST 
STRENGTH 

(Psi) 

635 
545 
525 
595 
535 
535 
605 
515 
545 
555 

lI:1::45p:::::::j . . . .  

PUNCTURE 
STRENGTH 

(pounds) 

178.4 175.2 
171.9 166.4 
231.9 192.3 
164.3 165.1 
143.0 189.9 
172.0 
197.2 
186.5 
162.6 
146.5 

[-I . . . . . .  

, 

000158 

Golder Associates Inc. 



4 9 4 3  

1. 
2. 
3. 
4. 
5. 
6. 
7. 
B. 
9. 
10. 

4)" 

1. 
!. 
I. 
I. 
). 

). 

'. 
1. 
1. 
.o. 

PERMITTIVITY 
(sec- 1) 

PERM EABl Ll TY 
(cm/sec) 

-1 . . .  

GRAB 
STRENGTH 

(pounds) 
M D  

348.2 
284.5 
253.5 
301.0 
278.0 
315.0 
296.7 
285.5 
267.7 
280.2 

TD 

313.0 
313.2 
325.5 
350.2 
343.5 
340.2 
317.5 
299.0 
279.5 
318.7 

APPARENT 
OPENING SIZE 

(mm) 

EQUIVALENT 
SIEVE SIZE 

p:I.:.:a-r:::::::.] . .  . . . .  

GRAB 
ELONGATION 

(%I 
MD TD 

60.0 73.7 
65.0 80.7 

76.3 77.3 
67.0 81.7 
72.7 83.7 
72.7 89.0 
69.3 84.7 
63.0 89.3 
69.7 59.0 

65.7 78.3 

MASS PER 
UNIT AREA 

(OZ/Yd2) 

11.83 
10.63 
10.31 
10.74 
10.90 
10.32 
10.21 
10.34 
.10.71 
11.25 

TRAPEZOIDAL 
TEAR 

(pounds) 
MD TD 

135.2 171.5 
117.7 131.8 
88.7 161.6 
115.7 148.7 
109.7 136.3 
106.3 143.4 
117.7 154.8 
96.9 147.2 
107.3 139.4 
111.9 130.0 

BURST 
STRENGTH 

(Psi) 

575 
515 
515 
555 
615 
565 
515 
505 
485 
565 

PUNCTURE 
STRENGTH 

(pounds) 

157.9 
175.4 
170.1 
144.8 
150.3 
165.9 
169.6 
193.3 
180.0 
169.3 

174.7 
163.7 
117.8 
186.1 
167.1 

000159 

Golder Associates Inc. 



- 4 8 4 3  

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

OT" 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
B. 
9. 
10. 

PERM ITTlVl TY 
(sec-1) 

PERM EABl Ll TY 
(cm/sec) 

GRAB 
STRENGTH 

(pounds) 
MD TD 

528.5 310.0 
365.5 301.0 
299.0 348.2 
283.7 306.5 
324.7 369.7 
275.0 289.5 
256.0 302.2 
268.5 314.2 
315.7 318.0 
445.2 321.0 

APPARENT 
OPENING SIZE 

(mm) 

-, :.q)O:fj(Jo:.:.: . . . . . . . . . .  

EQUIVALENT 
SIEVE SIZE 

GRAB 
ELONGATION 

(%I 
MD TD 

64.7 87.0 
61.3 85.3 
67.0 73.7 
68.0 76.0 
76.7 77.7 
64.3 77.3 
69.3 76.0 
60.7 74.7 
61.0 84.7 
54.7 88.7 

. . . . . . . . . . . . . . . . . . . . . . . .  '.'.'.'.'65::::.:.:.:.:.:.:.:.8(J::::::::: . . . . .  . . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  

MASS PER 
UNIT AREA 

(ot/ydz) 

12.65 
11.46 
10.60 
9.98 
10.06 
10.09 
9.18 
9.74 
10.62 
12.68 

-1 

TRAPEZOIDAL 
TEAR 

(pounds) 
MD TD 

166.1 140.4 
116.8 164.8 
111.4 152.6 
121.2 138.9 
113.2 156.6 
104.0 132.4 
96.9 132.8 
103.3 139.0 
119.6 149.3 
141.4 150.0 

. . . . . . . . . . . . . . . . . . . . . . .  .:.1:~9.'4:::;:::;:~4~~~~:::::: . . . . . .  ::_ . . . . . . . . . . . . . . .  

BURST 
STRENGTH 

(Psi) 

515 
455 
455 
465 
445 
455 
465 
465 
505 
465 

1-1 . . .  . . . .  

PUNCTURE 
STRENGTH 

(pounds) 

184.5 
128.3 
174.4 
167.8 
153.1 
173.9 
164.7 
178.3 
178.3 
124.8 

pj5-37 
. . . . . . . . . .  

129.2 
154.1 
145.2 
163.3 
174.7 

Golder Associates Inc. 



4 9 4 3  

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

ry" 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
6. 
9. 
10. 

PERMITTIVITY 
(sec-1) 

PERM EABl Ll TY 
(cm/sec) 

GRAB 
STRENGTH 

(pounds) 
MD TD 

434.7 316.5 
314.7 317.5 
262.7 304.0 
250.0 293.5 
264.2 293.5 
257.0 310.7 
255.0 294.2 
287.5 336.5 
298.0 306.5 
486.0 306.5 

APPARENT 
OPENING SIZE 

(mm) 

-1 . .  . . . .  

EQUIVALENT 
SIEVE SIZE 

GRAB 
EL0 N GAT1 0 N 

(%I 
MD TD 

56.7 92.0 
68.3 77.3 
67.3 80.7 
72.7 70.3 
75.0 71.0 
73.3 73.0 
68.3 76.0 
67.3 76.3 
62.3 75.7 
58.7 89.0 

MASS PER 
UNIT AREA 

(oz/yd2) 

12.67 
9.94 
10.53 
9.71 
10.55 
9.21 
9.47 

10.22 
10.98 
13.23 

TRAPEZOIDAL 
TEAR 

(pounds) 
MD TD 

149.0 129.8 
108.4 145.1 
107.4 142.8 
101.5 149.9 
114.6 149.4 
101.1 151.4 
113.3 164.4 
109.2 160.9 
139.4 139.1 
175.1 149.2 

BURST 
STRENGTH 

(Psi) 

575 
565 
565 
525 
585 
585 
535 
575 
545 
565 

. . .  

PUNCTURE 
STRENGTH 

(pounds) 

239.3 190.0 
167.1 171.8 
182.7 176.4 
153.2 173.0 
173.4 199.9 
149.4 
153.1 
167.7 
148.3 
183.1 

Golder Associates Inc. 



- -  4 9 4 3  

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

iy" 

1. 
2. 
3. 
1. 
5. 

7. 
3. 
3. 
LO. 

" 
3. 

PERMITTIVITY 
(sec-1) 

PERM EABl LlTY 
(cm/sec) 

GRAB 
STRENGTH 

(pounds) 
MD TD 

539.6 329.5 
316.6 288.2 
298.9 302.7 
310.7 289.7 
314.5 320.7 
356.0 315.6 
326.2 309.9 
329.0 359.1 
396.5 339.6 
473.2 336.4 

4VG I 366.1 319.1 I 

APPARENT MASS PER 
OPENING SIZE UNIT AREA 

(mm) (ozlyd') 

r, 
. ..():fJoo::::: 

EQUIVALENT 
SIEVE SIZE 

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

13.00 
10.80 
9.61 
9.65 
10.50 
9.77 
10.72 
9.87 
10.67 
12.95 

GRAB TRAPEZOIDAL 
ELONGATION TEAR 

MD TD MD TD 
(%) (pounds) 

66.0 86.2 
66.1 80.5 
66.0 84.2 
64.2 81.2 
69.0 88.2 
72.1 79.3 
67.8 76.7 
69.7 81.1 
71.6 81.2 
61.1 89.0 

137.8 
115.0 
116.0 
127.3 
110.1 
122.9 
131.5 
135.5 
144.0 
145.3 

143.4 
134.4 
151.9 
140.6 
141.3 
147.7 
164.0 
194.8 
163.9 
179.6 

BURST 
STRENGTH 

(Psi) 

595 
455 
465 
465 
515 
465 
535 
535 
465 
625 

PUNCTURE 
STRENGTH 

(pounds) 

196.4 160.0 
172.5 187.7 
181.1 157.7 
148.1 179.8 
158.7 170.9 
167.5 
163.5 
157.0 
144.6 
176.1 

0001452 

Golder Associates Inc. 



4 9 4 3  

1. 
2. 
3. 
4. 
5. 
6. 
7. 
B. 
9. 
10. 

QT" 

1. 
2. 
5. 
1. 
i. 
i. 
7. 

3. 
j. 
LO. 

PERM I TTI VI TY 
(sec-1) 

PERM EABl Ll TY 
(cm/sec) 

GRAB 
STRENGTH 

(pounds) 
MD TD 

543.1 320.1 
351.0 311.1 
300.4 328.5 
287.7 353.0 
292.8 341.1 
284.8 310.9 
290.3 306.0 
286.2 331.3 
412.9 318.8 
486.7 341.5 

APPARENT 
OPENING SIZE 

(mm) 

EQUIVALENT 
SIEVE SIZE 

p j  . . . . .  . . . . .  

GRAB 
ELONGATION 

(%I 
MD TD 

62.3 89.0 
69.4 78.5 
67.4 75.5 
65.3 82.4 
72.1 76.4 
76.1 69.7 
68.8 79.6 
67.1 79.7 
70.3 84.3 
61.5 88.9 

MASS PER 
UNIT AREA 

( oz/yd2) 

13.68 
10.73 
9.96 
9.98 
9.62 
9.77 
10.14 
10.29 
10.83 
12.65 

-1 . . .  . . . .  

TRAPEZOIDAL 
TEAR 

(pounds) 
MD TD 

137.2 176.3 
135.1 149.6 
134.0 147.8 
169.7 103.0 
130.5 174.5 
119.2 156.3 

'145.6 127.7 
119.2 156.8 
121.6 148.5 
136.1 154.9 

BURST 
STRENGTH 

(Psi) 

535 
485 
485 
525 
465 
465 
495 
525 
525 
515 

. . .  

PUNCTURE 
STRENGTH 

(pounds) 

198.0 
183.0 
155.0 
161.9 
156.8 
148.9 
155.8 
201.9 
198.0 
156.2 

150.6 
166.4 
175.5 
177.0 
191.7 

000163 

Golder Associates Inc. 



APPARENT 
OPENING SIZE 

(mm) 

MASS PER 
UNIT AREA 

(oz/yd2) 

BURST 
STRENGTH 

(Psi) 
PERM lTTl VI TY 

(sec-1) 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

u 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
B. 
9. 
10. 

12.52 
10.31 
10.28 
10.04 
9.82 
9.72 
9.96 
10.19 
11.58 
12.18 

585 
435 
465 
515 
415 
425 
425 
535 
485 
525 

PERMEABILITY 
(cmlsec) 

EQUIVALENT 
SIEVE SIZE 

. . . . . . . . .  

GRAB 
STRENGTH 

(pounds) 

GRAB 
E LON GAT ION 

(%I 
MD TD 

TRAPEZOIDAL 
TEAR 

(pounds) 
MD TD 

PUNCTURE 
STRENGTH 

(pounds) 
MD 

364.0 
277.2 
288.2 
240.0 
238.2 
316.7 
298.0 
281.0 
264.7 
349.0 

TD 

310.0 
324.0 
308.5 
321.2 
317.7 
319.2 
322.0 
332.2 
343.2 
313.2 

59.7 88.7 
67.3 75.7 
73.0 80.7 
74.7 84.0 
69.3 77.7 
65.0 77.3 
73.7 80.0 
71.3 80.0 
74.3 79.7 
63.0 88.0 

131.6 129.0 
103.8 156.7 
110.2 128.9 
89.1 138.6 
107.4 158.4 
105.9 152.9 
125.2 154.6 
111.0 151.7 
131.9 141.9 
134.1 150.5 

191.6 163.1 
157.8 159.5 
182.5 156.1 
180.9 161.3 
157.7 184.5 
138.8 
172.5 
169.3 
151.0 
151.1 

I:'r65ar.-::I 
. . . . . . . . . . .  

. . . .  . . . .  .'.a z:.:.:.:.: . . . .  .691.f.......'..... . . . . . . . . .  . . .  . . . . .  . . . . . . .  . . . .  . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  

000164 
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BURST 
STRENGTH 

(Psi) 

APPARENT 
OPENING SIZE 

(mm) 

MASS PER 
UNIT AREA 

(oz/yd*) 
PERMITTIVITY 

(sec-1) 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

AVG 

20.69 
17.75 
16.88 
15.91 
16.11 
15.37 
16.68 
16.52 
16.68 
20.97 

495 
505 
465 
465 
435 
465 
465 
495 
505 
525 

PERMEABILITY 
(cmlsec) 

EQUIVALENT 
SIEVE SIZE 

F] . . . . . . . .  . . . . . . . . . .  [-j . . . . . . . . .  . . .  . . . .  

GRAB 
STRENGTH 

(pounds) 
MD TD 

GRAB 
ELON GAT1 0 N 

(%I 
MD TD 

TRAPEZOIDAL 
TEAR 

(pounds) 
MD TD 

PUNCTURE 
STRENGTH 

(pounds) 

I. 
2. 
3. 
1. 
J. 
J. 
7. 
3. 
3. 
LO. 

516.8 
284.3 
286.4 
240.0 
242.1 
287.5 
281.2 
313.7 
332.8 
429.0 

274.0 
260.0 
261.5 
279.5 
284.0 
337.2 
294.7 
305.5 
348.2 
356.0 

60.5 86.3 
61.6 76.7 
69.9 76.0 
71.7 76.3 
66.7 74.7 
76.9 78.7 
78.2 76.3 
70.3 76.7 
67.1 85.3 
62.2 92.7 

124.7 140.2 
109.7 125.0 
111.7 121.1 
127.9 121.1 
100.8 138.2 
113.9 153.8 
119.5 163.4 
105.6 140.1 
110.9 147.6 
145.7 167.2 

180.7 177.4 
161.3 163.3 
172.9 134.4 
147.2 177.4 
164.0 170.8 
133.7 
193.7 
147.1 
120.1 
144.7 

. . . .  . . . . . .  ....:..6s;81.I................8......!... . . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  

000165 
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16 oz/yd2 

4 9 4 3  



4 9 4 3  
023-3313 

16.9 

451.8 
559.3 

70 
73 

165.2 
240.3 

784 

253.2 

TEXTSUM.xls 

Golder Associates Inc. 



4 9 4 3  

1. 
2. 
3. 
4. 
5. 
6. 

8. 
9. 
10. 

1. 
2. 
3. 
4. 
5. 
5. 
7. 
3. 
3. 
10. 

PERM I TTI VI TY 
(sec-1) 

PERM EAB I LI TY 
(c m / s ec) 

GRAB 
STRENGTH 

(pounds) 
MD 

652.7 
504.5 
418.5 
390.5 
414.7 
455.0 
458.0 
415.7 
426.2 
698.7 

TD 

610.2 
613.0 
625.2 
608.5 
629.7 
599.5 
596.5 
569.0 
570.0 
582.5 

'APPARENT 
OPENING SIZE 

(mm) 

EQUIVALENT 
SIEVE SIZE 

GRAB 
ELONGATION 

(%I 
MD TD 

67.7 82.0 
70.3 71.3 
70.0 68.3 
72.0 82.7 
74.7 68.3 
78.3 66.0 
77.3 68.0 
73.0 68.3 
63.7 73.0 
64.0 93.0 

MASS PER 
UNIT AREA 

(oz/yd2) 

20.69 
17.75 
16.88 
15.91 
16.11 
15.37 
16.68 
16.52 
16.68 
20.97 

TRAPEZOIDAL 
TEAR 

(pounds) 
MD TD 

199.6 269.8 
147.3 251.0 
160.8 255.4 
144.4 272.8 
146.3 284.4 
164.3 253.3 
156.2 232.3 
155.3 219.6 
166.2 249.3 
187.4 234.1 

'..162:.8. . .  :.'.'.'.~'5:2::~:::::: . . .  . . . . . . . .  . . . . . .  :. .............. :. ....... 

BURST 
STRENGTH 

(Psi) 

965 
825 
865 
745 
825 
875 
785 
805 
785 
885 

. . .  . . . .  

PUNCTURE 
STRENGTH 

(pounds) 

289.8 
291.0 
313.3 
262.4 
304.7 
272.2 
257.9 
263.4 
270.2 
231.5 

293.8 
256.2 
286.7 
291.4 
263.0 

Golder Associates Inc. 



4 9 4 3  

MASS PER 
UNIT AREA 

(oz/ yd') 

APPARENT 
OPENING SIZE 

(mm) 

BURST 
STRENGTH 

(Psi) 
PERMITTIVITY 

(sec-1) 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10.. 

c 
1. 
2. 
3. 
4. 
5. 
6. 

20.49 
16.72 
15.43 
15.25 
15.26 
15.40 
15.41 
16.26 
17.11 
21.21 

885 
835 
805 
715 
725 
765 
705 
795 
745 
865 

PERM EABl Ll TY 
(c m / s ec) 

EQUIVALENT 
SIEVE SIZE 

1-4 . . . . . . . .  . . .  . . .  . . .  

GRAB 
STRENGTH 

(pounds) 
MD TD 

GRAB 
ELONGATION 

(%I 
MD TD 

TRAPEZOIDAL 
TEAR 

(pounds) 
MD TD 

PUNCTURE 
STRENGTH 

(pounds) 

640.5 528.2 
494.0 550.5 
428.5 584.5 
372.2 552.5 
342.0 543.2 
380.5 559.5 

67.7 79.0 
73.7 72.7 
72.7 70.7 
74.3 67.7 
68.7 67.0 
65.3 68.3 
70.0 69.7 
76.3 73.7 
67.0 78.3 
60.7 86.7 

214.1 242.4 
168.0 220.8 
140.5 240.9 
144.7 237.0 
140.3 249.4 
154.4 227.1 
151.4 270.2 
145.7 220.8 
184.3 251.0 
208.7 243.4 

258.0 269.1 
259.2 236.9 
254.0 223.9 
248.1 247.9 
268.2 277.9 
265.1 
262.0 
232.2 
245.9 
250.3 

7. 4 391.5 579.2 
B. 435.0 559.0 
9. 448.5 563.2 
10. 585.5 573.5 

9VG '.~@A:.~.:.:.'.'.240 . .  . .  :3:::::: 
........... . . . . . . . . . . . . . . . . . .  :. ....... 253.2::;:: . . . . . . . . . . .  

Golder Associates Inc. 
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Contractor's Certification of Acceptance 
of Subgrade Surface 
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do hereby accept the surface on which the geosynthetics will be installed and shall be 
responsible for maintaining the suitability of this surface, in accordance with the project 
specifications. (Le., The controctor shall not  install the geosynthetics unti l the subgrade 
surface is acceptable. Installation of the geosynthetics will be considered acceptance of 

- 
INSTALLER 

I ADDRESS: 

I INSTALLER 
AUTHORIZED 
REPRESENTATIVE: Tf5f iny ZSr" 

PROJECT \ 
NAME: FgRmn DSW=' I 

the subgrade.) 

PRIMARY: 0 SECONDARY: R .  OTHER: 0 .' . 
I I 7 

PANEL NOS. 

RMEWDD BY: 



.. . 

. .  

INSTALLER 

I ADDRESS: 

I 

INSTALLER 
AUTHORIZED 
REPRESENTATIVE: -%.fZ'f 257/zc;r 

PROJECT 

OWNER: ZW? 

I, The undersigned, duly authorized representive of fi, T5?dd cOApAdv 
do hereby accept the surface on which the geosynthetics wil l be installed and shall be 
responsible fo r '  maintaining the suitability of this surface, in accordance with the project 
specifications. (i.e., The contractor shall not install the geosynthetics until the subgrade 
surface is acceptable. Installation o f  the geosynthetics will be considered acceptance of 
the subgrade.) a PRIMARY 0 SECONDARY . OTHER: 0 

... 

.. . . .  I I 
SIGNATURE 

GEOSWNTEC CONSULTANTS f l t f  NO. 3-03-CAS 
Q 
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.I. .. . . . . . .  .. ,--- 

CERTIFICATE OF ACCEPTANCE 
SUBGRADE SURFACE 

INSTALLER 

NAME: Frr t l  I37L  E: 

ADDRESS: 

INSTALLER 
AUTHORIZED 
REPRESENTATI 

- 
PROJECT 

s 46 5- 

+ 

/ 
I, The undersigned, duly authorized representive of m E  =kc &X 

. 
do hereby accept the surface on which the geosynthetics will be installed and shall be 
responsible for maintaining the suitability of this surface, in accordance wi th  the project 
specifications. (Le., The contractor shall not  install the geosynthetics unti l the subgrade 
surface is acceptable. Installation of the geosynthetics wi l l  be  considered acceptance of 
the subgrade.) 

SECONDARY 0 OTHER: 0 PRIMARY 

I 
. 

DATE PANEL NOS. SIGN A TU R E 

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

. . .  .?.-3.7,tw. . .?7. . . . .  

. . . . . . . . .  

. . . . . . . . . . . . . . . . .  . . .  ?- 1 r . w . .  

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

?- 33 Tf l .nd  . p- 9 3 .  . . . . . . . . . . . . . . . . . . . . . . .  

P- Fi :j . .  . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  . p- 5 7 ,  7&Fu', . P.?. 6 9 .  . . . . . . . .  

. .  f ? ,  G q. . . 7 . & 4 ? ? .  . ec.73. . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  . .  .PY .3.Y . . .  .71c?. . .p- .7 7. . . . . .  

. . . . . . . . . . . . . . . . . . . .  
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- - -- GEOSYNTEC CONSULTANTS 

LOCATION: FERNALD, OHIO PROJECT NO.GQ~~~(  TASK NO.: 09.2 
DESCRIPTON:&Se qd-5 YEAR: 2mT 
PRIMARY: 0 SECONDARY OTHER: PRODUCT TYPE: A f l C  

/ APPROX APPROX PLACEMENT 
LOCATION- LENGTH 

COMMENTS 

WlDM a*’ DATE TIME BATCH / ROLL NO. PANEL 
ID NO. (day/mo) 

. . . . . . . . .  

. . . . . . . . . .  

I $001723 I 
\ J 
B~~~~~~~ CONSULTANTS FIE NO. XU-PPL . R M W  BY: SHEET N O 1 O F : L  



[ -  
@ PANEL PLACEMENT LOG 

PROJECT ON-SITE DISPOSAL FACILITY (OSDF) 

TION: FERNALD, OHIO PROJECT N 0 . z f . G .  TASK NO.: 84. I 
DESCRIPllON:?+iA% 1\1: f ' a 5  4 t s  crM€fh  YEAR: 2 ~ 7  

IMARY: c3 SECONDARY H OTHER: PRODUCT TYPE: & @ ~ ~ 8 * 4 ~ C  

a 
4 

-d 

BATCH / ROLL NO. 

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

5. Yo. .  . . . . . . . . . . . . . . .  . l?.3.') .  .ct.?.t?. . .  .4. .h.. .1K?3.. . .Cm 

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

. 
TOTALS:(') 

APPROX APPROX 
WlDM I LENGTH 

. . . . . . . .  

. . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

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

-4- 

QA 
ID 

NOTES: 1 :  



0 

0 

GO LOCATION: FERNALD, OHIO PROJECT NO.:./.ZY/. TASK NO.: 9 1 

DESCRIPTION: %/'M &6 5 (ckG Y E A R : @ . & ! ,  
, PRIMARY 0 S E C O N D A R Y m  OTHER: PRODUCT TYPE: Bo - m j ~  ~ ~ ~ J P - ~  

r 

PANEL 
NO. 

.S.+!. 

.st'.-.!-? r. .  

.S17Y?.. 

.5.: Y Y . .  
w?5..... 
S?. YG.. 
5:. 9 2. 
s:. V 8  
S.r .? f! 
5. :. 50. 
5' :. s!. . .  
* 

PLACEMENT 
LOCATlON 

(day/mo) COMMENTS 

DATE TIME BATCH / ROLL NO. 

CSCC 
................. /.s3!.!Y.'t.?!. . .G .&b.. ap.t? .S:G. .k.. d4-W.. . . . . . . .  

............... 1.4 2 !l .Y.&cil.. . A .  A?.<. .,.e?<!. . C?.?,. . X Y G . .  1.G. de-. . 
................ !P.f.!!v.r?./ .... .G.xl.c??... ? 8 . Y . 6 . . C ~ : , ~ . ~ ~ L . - . I c . ~ ~ ~ . .  
............... . le .J . (!Y.??.?.  . G . A Y . G . .  .opw. .cc-,t. .T:L. k-. .e?!??. 

. . . . . . . . . . . . .  ./.?3.!!9.+.7!... G . A ? 6 .  .. .O.w?.  .cb+..r7G./s.!eK+.m.. . . .  

. .............. .!.f?.!J V?.?!. . .  .G. J h 6 . .  . !??p.Y. .CE+..% A .  B e a . .  . . . .  
[@E?. R?t?). . .!Of. !!.%lJ.. . b. r 9 V . G .  . Q!?.<!. . .Cii&. r7.4. IC.. &?+??I.. ..  

. . . . . . . . . . . . . . . . .  !?.?.!? .c!. t1.4 . . . ~ .  AYG.. .!e.?.?. . .cfl?+...z:G. .&..@*% ... .  

.............. !. ?.?. .!'.Y. .?.?. .. . 6  . A?+. . .  !?. V?. .C.K*. .s3 .. fc .ne. %.. 

. . . . . . . . . . . .  .1. 0 3  119 zt4 ... . . . . .  . . . . . . . . . . . . . . . . .  .G& 4 .  f t  s o .  . .CK%. s-6. A . .+!.?. 

. . .  . 

........... ! !? ?. . !I?. .&! .c) .... G. .!u 6. . ! y??. &&c . $:.6 /c. . !9. . . . . .  

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

APPROX APPRO) 
MOM LENGTh 
(ft) (ft) 

..?. .z!r . . .  %ST.. 

. .m.. . h4.X. 

. 2. ?..,. . . .  .2 3. . 

3.2: r.. . % E . .  . 
2G.V. 5 . .  . .Y. %. 
Z<! s.. . .  ". f 7 :  ??. 
Z Z  : .-I:. . .  .: .:E. . 

.ZC:.$:. . .". 75. 

. tz-s .. ." . 't3: . .  

.2.? ! .T. .. .e. 7.5. . 
Z?, r .... F.. . 

r F . a . 5 .  ..... YY. ... 
.*.z ! .s . . . . . .  %. . .  

.F.C ( 5 . .  . . .  .%. .. 

?e.?. . . . .  ??. .. 
2 !E.. . .". 3.40. 
%.c!rs... . . . . . . . . . .  - 39a 

(1) TOTALS: 
d /  

.q. '5. ... r .? ? 0 . .  

t+:. $. . . .  "L. 390. . 
. . . . . . . . . . . . . . . . . . .  

2z- ? 7.5 f. ................ I 9.3. !! !! . t z * . 
s r.5.3 ................ (03 .i. I. :I. L A 1  

s:. sy.. ............ ./.?3. ! ! V .  ztr.. . 

. . . . . . . . .  

s.: .s ............. -1.9 3. !! ?. . !& 2 >. ... 
'. - 0. % ... . . . . . . . . . . . .  fl.03 Ll. Y? !S. . .  
s : 57. . . . . . . . . . . . . . . . .  !.? 3. I!. !f.t .Y!. . 

!.: .s.p.. . . . . . . . . . . . . . . .  !.Q.?.U .V.??.+. . 
?.:.dS.. . . . . . . . . . . . .  ..I.. o 3 ' f l  . . . . . . . . . . . . .  Y W  
s.-. k!. ....... . . . . . . . . .  .@3. !1 3 . x . .  

-s: :: ss. .. . . . . . . . . . . . . . . .  I.?.? .@.Y.??.?. 

.6. .A?!. .. ! Y.U.0. . .  CK+L . G. c .. Tc . .&e .. 

.6 A.u 4 .! f? y.6. .CKZ G . S: 6 X.C. .&W.hr 

.G. A&+.. . .!S?.!. . .CL. .St6 .K. .3.*ch.. .. 

.?. .4v 6. . d.??.? . Ce.+. s .?E .d IC. .$KC!?. . 
..7. A !$. . . .  J9.9 P. . .  .e .5%. 5: : . s-e. . &P? c7. ... 
.?. 4.u 1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
.FAY.<.. !?53.. C E C C . .  5 . .  . a m .  . W K : .  . 

7 . 4  4..  . !.Z!.d.. .C.C%. s.. . .ZA57. .&/9.c . .  . 

7 4 y . 4  . . .  f? 2.2. . .  . s . ,  , .FA$.7, .J.!.M. 

.. .. . . 

.6 h6. . . .  !?P' . .  c!W. s.7 F. . .X6. .66< 3. . 
J--C 

as7 J 4  

*3$ C R U  f E.f . l  Ji#c 

QA 
ID 

.J. 'y 

.4.+ 

.J?. 

4 .e. 
w 
t.9.. 

.Ju. 
J +. 
J w. 

Jcl . 
Jt?? 
+!. 
J 9. 
9.g 
J. w. 
!*. 
9.9. 
J.U. 

39. 
>.e. . 

.+.44 

. . . . .  

000180 
e 

1 
Q~~~~~~ CONSULTANTS FILE NO. 3 - 0 4 - p ~  SHEET N O A w : b  



/ I I 

DATE BATCH / ROLL NO. I PANEL 
NO. 

5- 6 L . ......................... L0.31.1. .V?. :.r 436 

S'T.G.3.  .................. !.e .? !.! %Q.O ..?. 4.%. 
.S?. .6 !l. ... I ............. !03.!! .%?I*. . .?. 4w. 

. 5: .4s. ......... : ...... .1!? 3. !!.Y3?Y. .6 .&A. 

.W?z.. . . . . . . . . . . . . . . .  .1..  03 I,I 9 2 9 3  i 3 A v L  ..................... 

S . 6 . f .  ................ !.E3 !? Y.8.?3. .. .?$. &+. 
$7. +.?. . . . . . . . . . . . . . . . .  .I?.-!.rl.r.8.-?.?-. . .\.q. Av.4 

.s.-.?o.. ............... .!S ?. !!Y .?.X.. . .! S.-AUC. 

.$. T.7 !. ................. !.?? !! Y . Y. 8'?. . .  ! s 4.?* 4. . 
,.s. :.?&. ................ .(?.3.!!!3?Y.. . !?.A?!. . 

.s :??. jlV SCL, ................. &3. ............. !SA*. . 

.s:.iJ.. . . . . . . . . . . . . . . .  .h??.!f.Y. ?.?S.. . !?h.V.. . 

5?..75 . . . . . . . . . . . . . . . . .  ./.l??-!!?..?.?.G.. .&v!<. . 
s: :. 76 . . . . . . . . . . . . . . . . .  .?03. .f?Y .?u. . ZL, .A...c. . 

c . . . . . . . . . . . .  - 77 . . . . . . . . .  .!03 !!YY 7. . .??. .&.! . 
3. !? .$?.?. . .24. ,Bud.. 

sr.7.Y.. .................. (OS.!! Y. .?.';lo . . ZS A.u.6. 

k. 9.0. . . . . . . . . . . . . . . . .  !o?. !?Y. .??.-2. .. ??. 4Y.4. 

i d  . . . . . . . . . .  . . .  i?.? !! ?! . .'2 cc? . . .  .?! . .  ArlG. 

S . 7 . v .  . . . . . . . . . . . . . . .  .!e!!? . .  ?:E? ...?.[..A. L. 

' ,  

'- 83 / 0 3 / / y  7 7 1  21 Au6 

PLACEMENT 
LOCATION 

COMMENTS 

TIME 

. !?.??. . .  GCct . $: . .  .G? s.7 .. S!? !K . 

l.093. .CF.+.S.. CASX. .&!e.*. . 

! ?. z r . . .  .e< c . .  y. . & 4J. . <e. . . . . . .  

.( S!/ . .  e+. .'!. .e?. . .car? e3 . . .  

.Y?. Y. . . .  cfiit . .Y k/.J!O$. ........... 

!O.Y?. . . .  e-!+?? .R??. . . . . . . . . . . .  

I!?$. . .tr. .?.$. .?.???. ........... 

6!.Y . . .  CE+. u .&.. Lfm-. . . . . . . . . . . .  

2 ........ 50 ert:'l.b. .................... J,OK . ' 

iYLt!. . .  .CFC. 4. .4/, .S!?F.. ........ 
'0 +.?. . .C/;.c.r. 9: ..C!?.F.. ........ 

?. ?. ! . . .  C5t.C. 5:. La/(. . S ! @ K .  . . . . . . . . .  

$. r'! . . .  Cff+ . 5. .G,. .S<J.K. . . . . . . . . . . .  

G Y  7. . h. .5. .&, . .$!e4 . . . . . . . . .  
?3.. . Cf<G. x.&. 1 &a?&. ........ 

0 . 9 .  . .cFF.. si. 0, .d W?E. . . . . . . . . . .  

3vr. . .  CIFf L. ?. e! .?!DF,. . . . . . . . . . . .  
Y S Z  e c c .  Y L, $/QG 

Y/-f 

/so.?. . Cf?cf. y. &?. .$!Q%. ... .':. .... 

(1) TOTALS: 

." .? ?!? 

.?.3.?0: 

I 

QA 
ID 

. +?. 

.J .J  

J.? . 
3b 

JU 
..... 
..... 
3fJ 
JU 

.J.W 

.$ Li. 
J* 

J.w 

..... 

..... 

..... 
J a  

f u  
J&J 

3 0  

3 0  

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

!e. 
Ju 
JW 

. . . . .  

..... 

?+.. 
J C .  
d 
J 

._ 
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BATCH /! ROLL NO. 

LOCAnON: FERNALD, OHIO PROJECT N O . : L 4 I 3 4 '  TASK NO.: q* I 
DESCRIPTION: Ph-4S-E LIL I rs3 + d5 YEAR;. tco 2 

PRIMARY: 0 SECONDARY OTHER: PRODUCT TYPE: -77 A & L  

PLACEMENT 
LOCATlON 

COMMENTS 

QA 
ID - 

. .??? 

. .4+ 
J& 

J b  
..... 
. . , . .  

>.e. 
. 3.Q 
.JU 

.Q.k 
J 5f. 
J k .  
J.W. 
..j .e. 
S.V. 

l w .  
?f<. . 

-!I-/. . 
J CJ 

??. . 

?.I(. . 

3L!. 

3 

ji/ . . . . .  

. . . . .  

Iw . . . . .  

[ NO= (1) APPROXIMATE AREA THIS PAGE 7/, * 
I NOTES: I 

080182 * - -  

\ 
*GEOSWTEC CONSULTANTS n u  NO. ~-OCPPL RMEWED BY: SHEET N O d m L  



PANEL PLACEUENT LOG 

@ f p R O j E C 1  ON-SITE DISPOSAL FACILITY (OSDF) 

PLACEMENT 
BATCH / ROLL NO. I PANEL 

N 0. 

.$:+?. ... .!?3. .?!Y. . .2.?.r ............... 2b ..+u&. .. 

7. ? ! ? . . . . .  !. ! 3. . //.v .. li.!'? ............ :z 2. A u.4 . !!2.Q 

r 7. I1 +. ............. .I.&? . !!Y. p. 22 .. .zs: Ak'k . .  .?? t:; 
s.-. !!3.. ...... .Io?. !.CY. .&.?.+. ....... .F.? 
$:: J.I.9.. .............. ./+.3./1.q .X?.%. .%.$. Auk. . ~ I S G G  
S:.!,.?. ................. !9.?!!? .$.e?. . .  .&.3.A+. .!??.-I. 

S :!& ................. ! 0. ?. i < Y. .B ?.? .. .?.? :AvC., .!?3: 

S:!!R.. ............. !??.U$.03?. . .y .&m. ?2..<8. 
$?.I!.?. ................ G?.? . .!'Y . -r 8.9. ... !f .SF&?. .?  ?.$e 
i?.)!?, ............. -1.9 3. .l.f.V.X? .7.. .Y.SW;!..!Y.F.? 
5: !to. ................... /V!.!?L. .w!. .. .?. SRP?. . .  !?!!. 
I-.!?).. ............. .l?3. !!Y .?.e7 ..... .Y.Jm.. !7.?Y 

i!?.3.. ............ .<?.J. !!? .?-?.+. .... .Y. Is*.. !Brs 
!:!.22.. ............ .jQ3. ?I? .?:?:k:. ... .?. .&.7.. . !.p?. 

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

;s -2 ................. !??!!?!.&. .. .27M ! ? i  

I I I 

CA,: .F. 4!. .2!4lk.. ........ 

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

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

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

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

APPROX 
LENGTH 

, s  - I C  6 3  
L C .  a ................... 

. 't?...r. 39 0 

. .2; ?...$: .... :?v? . .  

;?:<t c. .  .. .a $6. 
Z2:X 3 51 
.z%.-.5- .. ..%e. . 

g 2 1 5  ........ .3S.?. 
22's .................. 3 6 5  

c.2,. $: .... .3 6 5. . 
t?:. r -. . - .w?. 
%:. x.. .. .?.e?. .. 
.......... .3.5+. 
?.?: 3.. .. .3.$.7. 
?.+...S.. .. ..3.s.. . 

.......... 

........... 

L 2 . 3  

22 . . . . . . . . . . . .  

."2z ... 

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

. . . . . . . . . . .  

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

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

355- ......... 

. .  

. . . . . . . .  ** ' 

. . ....... 

. . . . . . . . .  

......... 
I I 

1 
.& 
.J.e 
Jid - ..... 
Jb ..... 
.Ji . 

J LC 

;j LI/ 

..! .cd 
,..-. d i d  

4.e 
Ju 

!e., 
&. . 
JG1. 
J.U . 
!w.. 

..... 

..... 

.... 

JW ..... 
. . . . .  

w. 
. . . . .  

. . . .  

.... 

d 

[ NOTE: (1) APPROXIMATE AREA: THIS PAGE /2-3,&2 (ft2) ACCUMULATED: ?dh &+-sift') 

I NOTES: I 

i-. 

e~~~~~~ CONSULTANTS FIE NO. 3 - 0 4 - p ~ ~  REMEWED BY: SHEET NO 
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I NOTES 

-- 1- GEOSYNTEC CONSULTANTS I FLUORFEWLLD 9 4 3  1 

BATCH / ROLL NO. I PANEL 
N 0. 

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

. . . . . . . . . . .  

PLACEMENT 
LOCATION 

COMMENTS 

C!+. !!I TI&.@. . E.. .&cpc.. . 

. .C!C?C . x . E'. . 6 Q.E. . . . . . . .  
I /  ' . ........................... 
tl . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I, . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 %  . . . . . . . . . . . . . . . . .  

L l  

'I 

I I  

. . . . . . . .  

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

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

. . . . . . . .  L1 . . . . . . . . . . . . . . . . . . .  
L l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I, 

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

Ld& OF4.m.. ....... 

r/d. .?c !?FK k. . . . . . . . . . .  

L! !K . ?.?. .,!?e*\ . . . . . . . . . .  

<e.+..s.. .?-'..5?Q. . . . . . . .  
cr!??. .r . E ? .  . .s:r?ti:. . . . .  

~.5+. $. .f5. . .S?S!T. . . . . . . . .  

%I- P a S.oe 

ceu- Jf E, SWk 

n 

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

TOTALS:") 

- 
QA 
ID - 

3f-J. 
.&. . 

J.V. 

sw . 
dv. 
J.? . 
!e. 
4 4 .  
4%. 
I o  
Jw.. 

. . . .  

4.Y. 
? w . .  
J&. . 

Ju. 
!e.. 
!e . .  
!e.. 
cf.. . 
I &  

I t 9  

k 

3 e. 

. . . . .  

. . . .  

NOTE: (1) APPROXIMATE AREA: THIS PAGE: &6, d 55 
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- - 

~ ~~ 

F 

BATCH / ROLL NO. PANEL 
NO. 

PLACEMENT 
LOCATION 

COMMENTS 

QA 
ID - 

.J .4. 
J u  

4.K 
J w  
?e 
J CJ 
!w 
J4-d 

4Q. 
s.c . 
& . 
J . e  
&e. 
?.e. 
?&. . 
Ju.. 

.... 

1%. 
U . . . . .  
'u . . . . .  

?.? . 

!b.. 

h.2 . . . . .  

k 

( NOTE: (1) APPROXIMATE AREA THIS PAGE I 22; 4% (ft2) ACCUMULATED: %e, s4$ (ft2)) 

1 NOTES 

3 
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PANEL PLACEMENT LOG 

BATCH / ROLL NO. I PANEL 
N 0. 

r: Y ? .  103 'W 2 3  .$9.7. . , !? 9.1. 

.P.-.!.s . . . . . . . . . . . . . . . . .  /.?Z.!'.Y. .ut??. .. ..??;.&. .?!?e. 

.9 r. Y.? ................ .?S ?. !!Y . ?!?. .. f.t.3.L. . .?Y 36. 

.?:.SO ................. /o!.!!Y..t.c?.. .e.&%. .!!?Vb. 

.?:.J!. . . . . . . . . . . . . . . . . .  .??A. !!Y.?.??. . .  f3. .5*7. !VSG 
- z  . . tl. .<. . . . . . . . . . . . . . . . . . . .  lo  1. !!?. Z..rS? E? .&c? !-fP.! 

P.-. K3. . . . . . . . . . . . . . . . . . .  i e.? i! '1. t 't ?. . .a .&,. . 'w* . 
P-:  .Sf . . . . . . . . . . . . . . . . . .  !"3 .?+7 . .2 ?.$e.?. , M.4 4 .  

............ lo3 !?ttL.7. . z.2. SM. .!SZ?. 
9-. 56. .... : ............. ./.s3. ?.Y .z 09. .?.? SF?..? . 

/)T.s: 2. .................... !??.!'!? f?T. .:y. $m. .4L?.  

P : . W . .  .......... . : .  . . . .  ..!??.!e 373. ?.Y.&. .!I.?!. . 

p -  $ 9 . .  . . . . . . . . . . . . . . . . .  .!%.?Y. .??Y.. . & f .  Si??. .!?!.I:. 

Pr. 6! .  . . . . . . . . . . . . . . . . . .  /?.3.!'Y .w. 1 .v. SKfi.7.. !?.?!. 
Pr. 4.:. . . . . . . . . . . . . . . . . . .  t 0 3  .I!? .8 so. .a. .k?. . /+.? 2 .  
P7-.6.? . . . . . . . . . . . . . . . . . .  !e?. !!?. .gs t . .  ?Y. Si?. ,!e . 

P: k?. . . . . . . . . . . . . . . . . .  .t.? 3 !!?. .$ F. . .  2 s  .5 e!?. ,??.??. 
?.-.k5. . . . . . . . . . . . . . . . . . .  ?.??!!Y 9 6!. . .  !?.!!??. 19 ! .? . 

?: .GG. . . . . . . . . . . . . . . . . . . .  .!S?.J!V. .r! Y.7. . .?-5S.%?r. /OF?. . 
>. y.47.. . . . . . . . . . . . . . .  P?. !'Y . YS?. .??. .SF&. JJ.!?. 
P - M  .................... l?.31!!Y.?k'?. .2-5.L.-!. .I..%. 

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

. .  

YO . 

I&:. ... . . . . . . . . . . . . . .  .i.cz!!?. KG.. . Y. .k. .????. 

. . . 

p- 69 /03lly y2d 2 , h  )42( 

I 

I PLACEMENT 
LOCATION 

COMMENTS 

c5L.c. Ik. .%. .m?&h . . .  

C5.q. .Y. c?, . J!? s .......... 
@w. f .&e: . f i e6  . . . . . . . . . . .  

C k ,  . .v G! .S'.?E . . . . . . . . . .  
@e+. . Y. .!a!, CS5. . . . . . . . . . . .  
.e5 'c '1. &, . .  S! ? E .  . . . . . . . . .  

P5.U. .Y&. .4!?$.. . . . . . . . . . . .  
. C ! w  ."! .&. . f!.QF. . . . . . . . . . .  

3 . Ku .Y. .&I. .C4?& . . . . . . . . . . .  

k.*. v .@... 4f0.4. . . . . . . . . . . . .  

APPROX 
WlDM 

( f t )  

. z 2:. ST. 

. z r 4 .  
2.2. 5 

.?.?: .s. 

. .?t:.S. 

.2.2.:1. 

.?.?:.5. 
?.%.-X. 

.?.?...S. 

.e.< : 5. .  

22:. x . .  
%:.s.. 
.tt: 5. 
Zt . F.- 
Z?:Z. .  
z z i . .  
2.2 I 5. . .  

2.2 : f . .  , 

2.2 : .?-. . .  

2 ?. 5. . . .  

zz:.-?. . . .  

sr..,. . . .  

22.5 

. . . . . . . .  

. . . . . . . . .  

1 

APPRO> 
LENGTH 

(W 

..?.S.. . 
G.4.  ... 
.P.. 
.:?!?... 
4.5.. 
. % . . 
.re.. 
G 9  
388 

.? ?.9. . 

.??e.. 

..3??. 
3 7 7 . .  
F!. . . .  
3 . S l . .  . 
w.. . 

3.79. . .  

3 8 2 . .  . 
382 

$ 7 2 . .  . 

3. g.?. . 
333 

/ 3 t  . . . . . . . .  

. . . . . . . .  

. . . . . . . .  

7 7 7  

. . . . . . . .  

- 
QA 
ID - 

+e 
J U  

3U 
..... 

..... 

.?e. 
J& 
3 1 .  
slw 

w. 
.?e. 

..... 

ClU 

.3k. 

.J e. 
3w 

..... 

. . . . . .  

Jk..  
?e./.. 
Jw . 
.J? . 

3 .e. '. 

s!+. . 
4L-r . 
J.& . 
3iJ 

u 
. . . . .  

~~ 

NOTE: (1) APPROXIMATE AREA: THIS PAGE 3 5, / 2. 
NOTES: 

(A2) ACCUMULATED: .'td '3.612. C ( f t 2 )  ' 

@00187 
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fPE I BATCH / ROLL NO. 

. . . . . . . . . . . . . .  !?.?!.!V. E!+. 

. . . . . . . . . . . . . . . .  ?!??. !!Y.$n 

.f?.?.?.t.. . . . . . . . . . . . . . . . . . .  J . .  03 . . . . . . . . .  try $17 

.?7. b.?. . . . . . . . . . . . . . . . . . . .  .!63.!!Y. a . .  

f5 .a  3 . .  . . . . . . . . . . . . . . . . . . .  f!? . !!Y .a. 
?.-. 9.9.. . . . . . . . . . . . . . . . . . . .  .rO?.!!Y .t3! : 
.E. $5. . . . . . . . . . . . . . . .  *. .??. .#-re 
. P-SS. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  163 h Y  1C)d 

.P.:.a7.. . . . . . . . . . . . . . . .  .!?.?.!'.L!.&?k 

.P.- ,887 . . . . . . . . . . . . . . . . . . .  

.?- .%?I . . . . . . . . . . . . . . . . . . .  

f-. so . . . . . . . . . . . . . . . . .  .IO.?. 4l.Y . .&%? 
P- qr . . . . . . . . . . . . . . . . . . . . . . . . . . .  ?03.!!Y. ?I? 

$-s2 103 iILJ2-98 

QA 
ID 

(NOTE: (1) APPROXIMATE AREA THIS PAGE: /$& (ft2)ACCUMULATED: % 
' NOTES: 

nnn 
'cpwv 

3 
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PANEL PLACEMENT LOG 
PROJECT ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO PROJECT NO.:64 1 3 Y 1  TASK NO.: 9, / 
DESCRIPTION: TAast xz CELL UCS YEAR; 2- 

PRIMARY: D SECONDARY: 0 OTHER: PRODUCT TYPE: %b h l c  H b f k  d / u l L  
J 

I PANEL 
NO. 

BATCH / ROLL NO. 

. . . . . . . . .  

: I ...) ; * ..... 

F ( 7 3.9 

!!?.?? 
.!e.% 
!.s V? 
.(??!. 

!I. .‘Y . 

.o.? 0 
[I. 3 r 
? ?.,S . 
Ic/YG 

It to . . . . . .  

...... 
Is17 . . . . . .  

&e?. . 
v... 3 .  . 
c3i.8.. 

!r. ??. . 

!6@. . .  
:4 .??. . 
10 y2 . . . . . . .  

.?e. . .  

.YY?. . 
?n . 
16 08 

PLACEMENT APPROX APPRC 
LOCATION WiDM LENM 

COMMENTS ( f t )  ( f t )  

. .?.? :*.5. 

. t?!T 

.22:5.. 

. !.?e. 

. . !!!. . 

. .8.!. . 

zr .* .s . .  . . .  :?!. .. 

.?. f:.?....97 
2 7 , s  . . . .  w. .  

-7 . . .  

. r 2:. x. . 

. rz:., . 

. .C.& !I. 

. 2 2.: 5. 

.zz...r 
36: .F.. 
22 ! .x . 
.?!. ! .?. . 
2 2 , 5  

. . . . . . . . .  

2<.! 3.. 
5.2 :_ s . 
.?. 2 ! s 

.& . .  

, . .3’GIS 
. . . .  36+. 
.?.?..1. 
3c.u.. 
!.G.Y. . 

as?. . 
. 3 7. 2 
3 6  1 
.3.6 6. 

3.5.6.. 
3 >t. 

. . . . . . . .  

. . . . . . . . .  

TOTALS: (1) 

(ft‘) ACCUMULATED: 6qq; ~ z ~ * ~ f ? j  1 ‘NOTE: (1) APPROXIMATE AREA: THIS PAGE: 
z 

NOTES 

. .  

SHEET NOPE- K 5 
REWEWEDBY: - %EOSWNTEC CONSULTANTS FIE NO. 3 - 0 6 ~ ~ ~  
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APPENDIX K 

Geomembrane Trial Seam Logs 
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Field Tensiometer Calibration 



4 9 4 3  

" . 

CALIBRATION CERTIFICATE 

220 Volt 
LES 

Customer Name: THE ISTRECO. 
Tensiometer Serial Number: NAL - 
Device Calibrated: S-Type load cell Calibration Apparatus: 
Range: 0-500 Ibs. Tension Dead Weight system w/ 
Model No: 
Serial No: 

Readout Model No: by] ipl Readout Serial No: 10553035-149 
Channel No: N/A 

Applied Force Ibs. Output (mv): Display reading: 

Fluke Model 8840A Multimeter 

302 4557 

Deviation Error: 
Indicator reading with no load D r l  

202 
252 

8.049 

11.794 252 
13.667 302 

9.917 202 

.Total Deviation Error (%): 

pi 
0.00 . 

Temperature at time of calibration: 73 degrees F 
Exitation Voltage: I T 1  v DC 

Scale Factor ( 1 )  0.0800 
Scale Factor (2) El Calibration Check # Break point: 

Traceable to NlST Standards 

'NOTE: 

. .d 
3 
&- 

Readwt and load cell above have been systems calibrated and are 
considered a matched palr. In general, calibrated readouts and 
load.cells are not interchangeable. 

This calibration conforms to the standards set by ASTM E4. 

000192 Calibration performed by; BILL AULTZ 

Date: 7/16/02 Signature: 
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a 

a 

Secondary 
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Fusion 

000194 



- 
- .  GEOSYNTEC CONSULTANTS - 

7 

TRIAL 
SEAM 

NO. 

FLUOR FERNALD, INC. 

I 

LOCATION: FERNALD, OHIO PROJECT NO.:&@!!.!- TASK NO.: dqe / 
DESCRIPTION: f?#G Id, 4-t-5 YEAR: 2 m'z 

[ * w o  I A3 & 
SPECIFICATIONS: 15 k t %  I 151 54- (?Pi? TENSIOMETER DESCRIPTION: A c c g a k  - u 7& 

MACHINE OPER 
NO. ID 

. .  .o.c.. . PLJ . I .  . . . . . . . . . .  

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

. . .  .Q.8 . .  .= . 

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

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

. . .  O.!. . .  .DLJ 

. .  O!. . . . . . . . . .  Dt, 

. .or.. . bJ 

. .+.I.. . .  D.W. 

. .  q! i. . . .  wi 

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

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

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

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

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

.. . . . . . . . . .  

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

. . . . . . . . . . . . . . .  +I . . . . . . . . . . . . . . .  

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

TEST RESULTS 

v i  
"1." 

. .m. 

........... 7w5 . f  * . - - I - - *  

................ J . . .  

.... i6.S ..... !?..I... 

...... 

........... 1 4 3  y '  
- - - - I - - .  

.......... .L .... I.. . .  

. . L e . .  . .  P. .!. ... 

........... 6 5  * P  I 
. - . - I - - . .  

................ I@ 

I - . . .  

................ P g  

................ 
' I 
' -22 . -  ' ;3 i -p'l"" ........... 
2.04 ........... .... I-... 

................... :ZtF " I " "  

.......... ""L !.E.. .P. I.. .. 
:/.7+. I /  . .P. 1.7. 

2 4 1 3 6  !F'k ........ P -  I .... 
?!!!?. . . .  .!.??. . I.-. 
. . . . . . . . . . . .  

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

800195 

- 
QA 
10 

NOTE: (1) MATERIAL DESCRIPTION REFERS TO EITHER SMOOTH/SMOOM (S/S); SMOOTH/TEXTURED (S/T); 
OR TEXTURED/IEXTURED (T/T). 

e~~~~~~ CONSULTANTS FIE NO. 3-06-TSF R M C M D  BY: ,a, SHEET NO.)Of& 



4 9 4 3  
f 

I 
I '  
~ MACHINE 

NO. 

TRIAL SEAM LOG - FUSION 
r 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

,Im SEAM (doyjmo) 

- 
QA 
ID 

- 
a 
tb 

CO 
c8 

..-. 

.... 

- 
... 

.... 
64 
C3 
.... 
. . . .  

.... 

.... 

.<e 
C b  

ro. 
CG. 

C4? 
v. 

.... 

.... 

. . . .  

- 
+a 
&- .... 

.... 
I 

FUSION TEST RESULTS ( 

Esmm 
MATER11 

....... 

. . . . . . .  

. . .  

. . . . . . .  

. . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . .  

.. 

. . . . . . .  

. . . . . . .  

OPEF 
ID 

MEASUREC 

'SET/'C/'F) 

. .  .e.?. 

......... 

3 L 
. . . . .  - 
1. T5 

.'irs 

. . . .  

. . . .  

. . . . .  

. . . . . .  

%$ . 

. . . . .  

. . . . .  

bcJ 
. . . . .  

. . . . .  

?5. 

w. 

?Id 

. . . . .  

. . . . .  

. . . . .  

.cc- 

. . . . .  

. . . . .  

- 

. .T5!2.. . .&4.. ..... 

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

. .  m?.~  

'. 2a.5. 

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. ZOt.5.. 

. . . . . . . . . .  

. . . . . . . . . .  

.. a.. . 

. . . . . . . . . .  

.......... 

. z0.z.s. 

. .@.IT.. . 

. .ox.. 

. . . . . . . . . .  

......... 

. . . . . . . . .  

.......... 

. . . . . . . . .  

..4Q ...... 5..:.. 

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

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

.4.3.?. . . . . . .  .s .... 

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

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

. .  ? 

.... f 
. .  N.. . 
.. .2.2.( .. 

c ... - 
.. .  

...................... 
43 c! 5 

.............. ?So 4. . . . .  

.33.0.. ..... .s.. .. 

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

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

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

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

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

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

...................... 4;; ...................... .zos... ?..,.-. 1" . .la.+. .. .P. I .  ." 
I .... . . . . . . . . . . . . . .  A I I I 

NOTE: (1) MATERIAL DESCRlPTlON REFERS TO EITHER SMOOTH/SMOOTH (S/S); SMOOTH/TEXTURED (S/T); 
OR TEXTURED/TEXTURED (T/T). 

%EO h T E C  CCNSULTANTS flE NO. 3-06-TSF SHEET NO.-W 2 i b  



4 9 4 3  - - -- GEOSYNTEC CONSULTANTS - FLUOR FERNALD, INC. 

LOCATION: FERNALD, OHIO PROJECT NO.:CQ(341TASK NO.: bz/ 

.. - . . . . . . .  

- . - . . . . . . .  , I 
... -, . . . . . .  - -  - -  - -I 

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

MACHINE 
NO. 

. . .  a. 

. . . . . . . . .  

. .Q?. . .  

. . e l . .  

.... 

. .  
01 . . . . . . . . .  

. . . . . . . . .  

01 ......... 

. . . . . .  

. . . . . . . . .  

.. 

. .  $ 9 : : :  
. .  

..@ 1 1 1  

. .  

.......... 

. . . . . . . . .  

- 

OPEF 
10 

- 
Dd 
. . . .  - 
D w 
. . . .  

. . . .  

bLJ 
. . . . .  

. . . . .  

>u . . . .  

. . . . .  

D u  . . . . .  

. . . . .  

. . . . .  - 
Tx. 

?.W . 

PIE) . . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . . . . . . .  

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

MEASUREC 
SPEED 

. . . . . .  ft 

.......... 

.. .4 .... 

.......... 

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

.......... 

.......... 

.......... 

4 .......... 

........... 

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

........... 

. . . . . . . . . . .  

. .  .s. 3 . .  

........... 

........... 

.......... 

.......... 

TEST RESULTS 1 -  

.@?(!. -. . - 

........... 

..... ./ ..... 

... 
e#- 

- 
.......... 

. . . . . . . . . .  

........ I. m 

.. .201 - 
c ......... 
c 

......... 

......... 

... *!t. 

. .2! ?-. 

.......... 

. .no.. . 
t\ S .......... 

c 
......... - ......... 
......... .45. 
......... 2 2 2  
......... 

......... 

197 
NOTE: (1) MATERIAL DESCRIPTION REFERS TO EITHER SMOOTH/SMOOTH (S/S); SMOOTH/TEXTURED (S/T); 

OR TEXTURED/TEXTURED (T/T). 
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- - 
I- GEOSYNTEC CONSULTANTS - 

TRIAL SEAM LOG - FUSION 

FLUOR FERNALD, INC, 

r 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

TlME 

* 
M+ 

-w 
aq 

....... 

. . . . .  

. . . . .  

. . . .  

&S 

. . . .  

f@ 

315- . . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  

3. s 
. . . . . .  

. . . . . .  

MACHINE 
NO. 

??- 

..  $91 I 

7T- 

. .  4%. . 

'W : 4r::: 

:?&I: 

. .  y9::: 

. . . . . . . .  

.. 

. . . . . . . .  

. . . . . . . . .  

. . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. .05.. . .  

.......... 

. . . . . . . . .  

OPEfi 
ID 

.m. 

. . . . . .  

1% 
. . . . .  

- 
J 7  . . . .  

n 

m 

. . . . .  

. . . . .  

. . . . .  

31 
. . . . .  

. . . . .  

. . . . .  
Ti7 . . . . .  

. . . . .  

. . . . .  

Bu) 

ad., 

. . . . .  

. . . . .  

. . . . .  

. . . . .  

- 

TEST RESULTS 

........... 

.. z/.z- .I .? 

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

.. Yd.t?. 

NOTE: (1) MATERIAL DESCRIPTION REFERS TO EITHER SMOOTH/SMOOM (S /S) ;  SMOOTH/TEXTURED (S/T); 
OR TEXTURED/TEXTURED (T/T). 

e~~~~~~ CCNSJLTANTS FILE NO. 3-06-TSF REWEWED BY: .a, WEE1 N O . L O F &  



-- GEOSYNTEC CONSULTANTS [& , 0 TRIAL SEAM LOG - FUSION 
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~ ...,.4+ 
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!.!!/Ly; 

. . . . . . . . . .  

.......... 

. .?.5... .. .I.. Y'.Li:. .. ?e. 

J .7 

?e. 

. . . .  

. . . .  

. . . .  

)LJ  . . .  

. . . .  

. . . .  

. . . .  

. . .  

! .?. 
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. . . .  

?@. 
. . . . .  

. . . . .  

>LJ 
. . . . .  

. . . . .  

w. 
. . . . .  

. . . . .  

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

..?so.. ... ..Ye.?. ... 

. .  .?50 ..... Y. 5. .  ... 

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

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

. .7r... ( / H I  ............... 

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

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

.'J! S?. ...... F.. .... 

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

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

. ?.e.. V - r  .............. 

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

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

. .?.re.. . .  .u*.s... ... 

............ u.. 5 . .  ... 

.E@. ..... !i: 5.. ... 

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

....................... 
9 50 

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

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

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

........ 
e46 ........ 

Z f O  

-z (/z 
L / o  

........ 

........ 

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

.ZlF. 
53,. . 

.. - 

...............I .... 
2 3 a  

r 1 7  f 
....... . . . .e..  I.. .. 

1 
- -- . I .- . .  

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

.t.?/. .............. P I  

.&.!!l. d: 

........... 

I 
" I - - "  ..... 

..its ..... ?.I.;- 

. .!k! . ._ .  .?.I.?.. 

p4 .... - : P - l - ;  
/ . y y  p - 2  

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

I .......... 

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

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

NOTE: (1) MATERIAL DESCRIPTION REFERS TO EITHER SMOOTH/SMOOTH (S/S); SMOOM/TEXTURED (S/T); 
OR TEXTURED/TEXTURED (T/T). 
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-- GEOSYNTEC CONSULTANTS FLUOR FERNALD, INC. mm 
- 
QA 
ID 

3 
& .... 

C5 
os 
3 4 4 .  

JI? . 

m 

.... 

.... 

.... 

a3 .... 

<e. 
c* 

.... 
c5. 

Ic.l 

a .... - 

.... 
a. 
d) .... 

@ 
ft9 

- 
TIME 

- 
!??x 
.. 1. . . .  

. . . . . .  

12 3s. 

(37 zo. 
- 
. . . . . .  

. . . . .  

134.8. 
. . . . .  

. . . . . .  

f430 . . . . .  

. . . . .  - 
I ts9 
. . . . . .  - 
. . . . . .  

. . . . . .  

?5SS 
. . . . . .  

- 

OPEF 
ID 

- 
.& 

. . . .  

. . . .  

bL . . . .  

09. 
. . . .  

. . . .  

39 
. . .  

. . . .  

33 
. . . . .  - 
iu 
. . . . .  - 
... . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  
w . . . . .  

FUSJON TEST RESULTS 
DATE 

:do y ;/m c 
MACHINE 
NO. 

MEASURED 
SPEED 
(*C/T) 

... 5: 5.. 

.......... 

WEDGE 
:SET/.C/T I P I- P . 4 4  ......... 3.50 . . !.Q. 

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

.... . . - .  
.I 

. . . . . . . . . .  .......... ;iL-5z ......... 

.. &I.. 
I - 

. .ZOT.. . 

.. ?.? ?.. .. 

5-5 .......... P .... .?SO.. . . /.e .......... 

P 
L - 

/ .... 
c 

.... 

. .O? -7 S O  . . . . . . . . . .  . .Y*.!..s.. . .  . P. 
P .... !e/! 6.7.  . . . .  . . . . . . . . . .  ........... 

.... P i -  I .... 
. . . . . . . . .  . . . . . . .  

. .7/f .  
.......... ........... ......... 

......... 16rl ..e!?. . . .?.a. . . .ft*.ii.. .. 

.. I*.. . . . . . . . . .  ........... 

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

?h. 
. . . . . .  ....... ......... 

.. !? 

.. 166.. 
. .  3s;q. ~ . .9 .s  . . ... 1.0 

.P.l - I"" . . . . . . . . .  . .  .......... ........... 

7. / 7 .  ..?io.. .... P I -  I .... 
f.!. 0. 

. .w?. . 

. .lS .?. . 
. ..*.. . 

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

. . .  #s I : ........... 
. .  +*. 5.. 

. . . . . . . . .  

...... '.sa' #,,>5 
. . . . . . . . . .  

.... 
c 
.... - 
.... 

.... 

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

. . . . . . . .  

? [ T . .  
......... 

.=.. 
........... ......... 

.To?. . 
-. - ..... . . . . . . . . .  

. .  r-f.6.. . .o.f;.. .. 
, .2*. . ......... ........... . . . . . . . . .  . . . . . . . .  

r/TI 
...I. ... 

@ TI... P II ..... .*: ........... 
. .  Y V . 5 . .  . 

080204 
NOTE: (1) MATERIAL DESCRIPTION REFERS TO EITHER SMOOM/SMOOTH (S/S); SMOOTH/TEXTURED (S/T); 

OR TEXTURED/TEXTURED (T/T). 
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LOCATION: FERNALD, OHIO PROJECT NO.:%TASK NO.: +&/ 
DESCRIPTION: =* &LG Fd 5 YEAR: a 2 

4 9 4 3  
I . -  - I a GEOSYNTEC CONSULTANTS I I FLUOR FERNALD, INC, 

-6;/+i ,f SMM /SI& SPECIFICATIONS: %% TENSIOMETER DESCRIPTIO% 
. t Z d A - L i ~ 5  

TEST RESULE 

I DATE 
(doy/rno: 

MACHINE 
NO. 

OPER 
ID 

- w . . . . .  

. . . . .  

TIME 

w 
p?5 

. =  . . . .  - 

. . . . .  

. . . . . .  

123F 

4ws . . .  

M 
. . . . .  

. . . .  

p A s q  FAIL 

I 

. . I---- 
---7__ 

. I.... PI - 
p i’, . . . . . . .  
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3 E E L  
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. . . . . . . . .  .......... ........... . . . . . . . . .  

. .  

. .  7/T 
........ . I  .... 

.......... 4 e -  dc! 

PJ 

. . . . .  

. . . . .  

. . . . .  - 
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w. 

. . . . .  

. . . . .  

. . . . .  
c_ 

. . . . .  

. . . . .  

. . . . .  

?K. 
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. . . . .  
.__ 
. . . . .  

. . . . .  

. . . . .  

~,i* . . . . . . . . . . . . . . . .  I I . .,:~~ 
‘3?l?* _ .  .1.f 4f- .. 

.......... 
,gi/;s . . . . . . . . . . . . . . . . .  -&3y ‘6w? . .3-K 

........... 

... 

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

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

. . . . . . . .  

. .  4s.. . 
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.... PI . - -  I.. ..( ........... . . . . . . . . .  

. .  
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....... -=+ ....I .... 

.... I .... 

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

!#& I .. . .  

.. 24::: ............ 

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

. . . . . . . .  * ........... ... e s . .  . ~ i  . . . . . . . . . . . . . . . . . . .  . .+. 

Bt/;l.% . .  .a1 3 
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.g7. 
.......... ........... . . . . . . . . .  . . . . . . . .  . . . . . .  

. . . . . .  

.5!P.. 

. . . . . .  

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

.. M.. - . .If.. . .  

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

- . -  ..... . .... - 
.... . . . .  ./o... 
.......... 

. . . . . . . . .  

bjQ . . . .  

. . . . . .  

. . . . . .  

........... 

... 4 5:. . . . . . . .  .%q. . . . . . .  p 1’- .. 
. . . .  PI’- I .... ’  .......... ........... ........ 
. . . .  I . . . .  ........... .. ......y......... . . . . . . . . .  .......... 

80024)5 
(NOTE: (1) MATERIAL DESCRIPTION REFERS TO EITHER SMOOM/SMOOM (S/S); SMOOTH/TEXTURED (S/T); 

OR TEXTURED/TEXTURED (T/T). 
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. - -- GEOSYNTEC CONSULTANTS - FLUOR FERNALD, INC, 
\ / \  

TRIAL SEAM LOG - FUSION 
(PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

L 
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I w ( t  
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-w 
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..... 
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. . .  j j 
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. . . . . . . . .  

. . . . . . . . .  

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

. . . . . . . . . .  
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... 
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OPEF 
ID 

m . . . . .  
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. . . . .  Tz 

. . . . .  

. . . . .  
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E.. 
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. . . . .  
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. . . . .  
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MATERIA 
xscmpno 

-77 

' d =  . . . . . . . .  

:d7 

. . . . . . .  ./I 
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. . . . . . . .  - 
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. . . . . . . .  
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. . . . . . . .  

.+ 
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. . . . . . . .  

. . . . . . . .  

FUSION 

MEASURED 
SPEED WEDGE 

SET/.C/F) (.c/F) 
WP *F ....................... 

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

...... 

. .  74:::: &SI 

.. -6.. ..4*.5.. 

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

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

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

.. ..&::::I 4/:5:: 

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

....... 7.F4: : .  ... '&*.s. 

. .  

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

....................... 
7 w.. .... ..9: 5. ... 
....................... 
...................... 

. ?qj.. . . . .  r C . 5 . .  

....................... 
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.. *:::: 4 5:: 
...................... 

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

TEST RESULTS 

.......... 

.......... -236 [:PI::- 

.............. I .... .rfv-.. r.1 - 
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.............. I .... 

... 177 .. Ip., .... 

.IQ?. . .  P I - 
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...... 1'2 
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L 
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......... .n?. . 
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(NOTE: (1 1 MATERIAL DESCRIPTION REFERS TO EITHER SMOOTH/SMOOTH (S/S); SMOOTH/TEXTURED (S/T); . ,  
OR TEXTURED/TEXNRED (T/T). 
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- - -- GEOSYNTEC CONSULTANTS - FLUOR FERNALD, INC, I 
\ J L  

(PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
TRIAL SEAM LOG - FUSION 

LOCATION: FERNALD, OHIO PROJECT NO :@a TASK NO.: 
DESCRIPTION: BmF; F c 5  YEAR: z&z 

TEST 
MACHINE 

NO. 
OPEF 

ID 

- 

. . . . .  

. . . . .  
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. . . .  
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. . . . .  
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w. 
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........... 
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. ff! 5. .... $$?.... 7w.. .. 
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. . . . . . .  . . . . . . . . . .  ........... . . . . . . . . .  

. . . . . . . . .  . . . . . . . . . .  ........... ......... 
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2 z6.. 
GJ?.... T K .  .w?. .. 45.. .. 
. . .  . . . .  ...... ........ 

. . . . . . . . .  . . . . . . . . . .  . .........., ......... 
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......... 
V ? .  . .75# ,4.T.. . I 2 14 ......... 

211.. .... .......... 1 . . . . . . . . .  . . .  .......... 

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

.75$., . . 
.......... 
.?Vm.. 
5dl6.7.. 

......... .......... 
4.T .... 
.......... 

.7y.. O f . .  . . .  2.0.. .. 
w9 .... . . . . .  .......... 

1 .......... .......... “1 
...... . . . .  
.......... 

. . . . . .  . . . . . . . . .  p 2 .  
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?.?. . . . . .  . Z P . .  .. 
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.......... 

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

0-07 r) 

NOTE: (1) MATERIAL DESCRlPllON REFERS TO EITHER SMOOTH/SMOOTH (S/S); SMOOTH/TEXTURED (S/T); 
OR TEXTURED/TEXTURED (T/T). 
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FLUOR FERNALD, INC. ,- 

TRIAL SEAM LOG - FUSION 
(PROJECT ON-SITE DISPOSAL FACILITY (OSDF) I 

LOCATION: FERNALD, OHIO 

SPECIFICATIONS: &k - K. 5 2 ~  -&GI [DO ; 1 

PROJECT N O . : , & ~ ~ & ~ ! I I  TASK N O . : @ U ,  

TENSIOMETER DESCRIPTION: &ad;tS 

DESCR I P TI ON : . P k e  /v_ - 4 i .q YEAR: Z@@Z 

Accurcl, L; t- 
- 

TIME 

- 
!a!% 
...... 

. . . . .  

I Lc3j 

w7 w 
. . . .  - 

.... 

. . . .  

2.45. 
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. . . .  

'bP$ 

sg3a . . . . . .  

615.. 

V& 

. . .  

. . . . .  

. . . . . .  

. . . . . .  

. . . . .  - 

..... 

. . . . .  

..... 

(1 
MATERIA 
DEscRtPllC 

FUSION TEST RESUL 
DATE 

(doyi/mo 
MACHINE 

NO. 
OPE1 
IO 
- 
.?.e 
. . . .  

. . . .  

m 
. . . .  - 
. . . .  

PY 
. . . .  

. . . .  

w 
. . . . .  

. . . . .  

?.e. 
. . . . .  - 
... . .  

ow. 
. . . . .  

..... 

?.?. . 
. . . . .  - 
... . .  
3.v. 
. . . . .  

. . . . .  

WEDGE 
:SET/T/'I 

MEASURED 
S P E D  
(*C/T) 

.......... 45 

PEEL 
(PPVP si! 

.75?-. . bo. 
I5446 1. 

.. .P?. 

......... 

...... 23?. . 

... wy.. ......... ........... 

......... 

7.?.@. . 
........... 

. . . . . . . .  4.5 
....... 

. .05. 
...... ......... 

. a?.*. .VT. 
........... - 
........... 

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

. . . . . . . . .  

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

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

!!!$ ..... .ax.. . .7w.. .. 
........ . . . . . . . . .  ....... ........... 

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

.Y* .X. .  .. 
......... ...... ..... . 

.?&. .. .e.. . .  

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

......... ........... 
.!!is..... 

.......... 

f 2w. 
-2p'b.. 

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

7.T.. 75p.. .. .G?. . . . .  

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

......... ..... ~~ ........... ......... . . . . . . . . .  

.m.. . . .  ?SA&- ??E.. .. . ttts.. -. . 2 . K  
.2.!1.. .. ......... ........... ... ..... 

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

759.. . 
.......... 
hr. .  

.......... 

.?fi67.. 
......... 
.22?... 
.Z.?.d*. . 

. . . . . . .  266. z.!. .. 

......... 

.el!?. ... .7/-. . 

......... - ......... 
7.9.P.. .. 

.......... ...... ..... - 
...... . .  .......... . . . . . . . . .  
.7/7.. ?!>I.. ... .Pi. . . . .  

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

008208 
NOTE: (1) MATERIAL DESCRIPTION REFERS TO EITHER SMOOTH/SMOOTH (S /S ) ;  SMOOTH/EXTURED (S/T); 

OR TEXJURED/TEXTURED ( T/T). 
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FLUOR FERNALD, INC. 

LOCATION: FERNALD, OHIO 

DESCRIPTION: 4 h G . s  e-= YEAR: 2B.QfZ 
SPECIFICATIONS: T a  - krtrw&-/5’ &Di) 

PROJECT NO.:- TASK NO.: aq* I 

TENSIOMETER DESCRIPTION: &dmbinfi  

I TEST RESULTS 1- 3 FUSION 
TIME 

- 
77; 
. . . .  - 
... .  

W! 
. . . .  

. . . .  

!% ... .  

5% 

0 5  

. . . .  - 

.... 

. . . .  
_c 

. . . .  

. . .  

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

?/I?. 

z.5. 

.... 

. . . .  

. . . .  

.... 

- 

WEDGE 
(SET/’C/’ 

MEASURE1 
SPEED 
(‘C/T) 

......... 7 5 0  . . +*.5 
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. . . . . . . . . . . . . .  f P? .... Dfi 

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

...... .......... ......... 
T/j- . .w.. . 75.9. .. .... 2$3. 

... 2.3 2 .  . . . . . .  

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

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

.2 l.5!.-. 
a?$.. . 

......... 235 
. . . . . .  238. 

- 
......... 

E??. . .  .I8 hJ 
. . . . . . . . . . . . . .  

.?So.. ..% 5 . .  

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

. . . . . . . . . . . . . .  t R.... blr/ 
......... 

.?5Q.. 
. . . . . . . .  
. .  q.5. 

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

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

f? .?. ... .D.w 

fv .... . .  b$. 

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

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

. . . . . . . .  - 

.... . . . .  

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

2sr.l.. 
mt.., 

.&*.5-. .. .2&. .. 
. . . .  ....... .......... 

......... 
750.. . 

.......... 

.4>-. . .  ii:+ : : 
A 0  b.. . ......... ........ 

7 ~ ~ .  ... 
.... 

.......... 

. 4 ! 5 . .  
. . . . . . .  
7 ! f m !  
I k .f78. . . . . . . . . . . . . . . .  &t?. ... )01. i:2+: : : 

2.37.. .. . . . . . . . . . . . . . . .  

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

.. q.... 1 :  w 

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

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

........ ......... .......... 
......... 
7 h . .  . 

.......... ......... 
A. 3.0.. 
.a ! .co. .. 

.!k5.. .. 
. . . . . . . .  ......... 

......... 
.......... 
.......... . . . . . .  ......... ......... 
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OR TEXTURED/TEXTURED (T/T). 
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NOTE: (1) MATERIAL DESCRIPTION REFERS TO EITHER SMOOTH/SMOOTH (S/S); SMOOTH/TEXTUREO (S/T); 
OR TEXTURED/T'EXTURED (T/T). 
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NOTE: (1) MATERIAL DESCRIPTION REFERS TO EITHER SMOOTH/SMOOTH (S/S); SMOOTH/TEXTURED (S/T); 

OR TEXTURED/TEXNRED (T/T). 
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NOTE: (1) MATERIAL DESCRlPTlON REFERS TO EITHER SMOOTH/SMOOTH (S/S); SMOOTH/TEX?URED (S/T); 

OR TEXTURED/TEXTURED (T/T). 
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APPENDIX M 

Geomembrane Destructive Seam Test 
Logs and Laboratory Test Results 
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GEOSYNTEC 
FLUOR FERNALD 

GEORGIA 

DS-2 

DS-2A 

DS-4 

DS-4B 

DS-5A 

DS-5A2 

260.8 
260.7 
263.2 
264.4 
261.2 

247.7 
248.4 
250.6 
249.9 
248.3 

262.7 
252.5 
252.8 
250.1 
249.7 

247.0 
253.3 
250.2 
249.5 
245.1 

243.5 
250.6 
254.6 
253.8 
244.2 

236.2 
242.4 
241.5 
244.7 
244.7 

241.3 
246.8 
247.0 
244.8 
238.7 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK , 

BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

187.9 
188.3 
204.0 
192.8 
179.6 

189.4 
194.7 
176.0 
195.9 
200.5 

191.5 
183.5 
196.2 
188.8 
174.5 

210.3 
200.5 
196.0 
192.8 
198.0 

199.9 
168.4 
166.4 
178.0 
210.9 

143.1 
140.3 
84.0 
139.2 
134.8 

187.5 
173.8 
187.8 
163.5 
190.3 

SE 1 
SE 1 
SE 1 
SE 1 

AD BRK 

SE 1 
SE 1 

AD BRK 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 

AD BRK 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
AD BRK 

SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
AD 
AD 
AD 

SE 1 
SE 1 

AD BRK 
SE 1 
SE 1 

179.0 
124.6 
159.7 
158.0 
184.4 

187.4 
187.7 
178.8 
189.5 
182.1 

179.0 
167.8 
179.4 
179.0 
176.5 

180.8 
175.8 
171.9 
179.2 
178.5 

149.6 
201.5 
193.6 
182.6 
197.4 

172.2 
166.6 
182.5 
174.1 
171.3 

163.3 
178.9 
167.6 
172.7 
170.6 

SE 1 
AD 

AD BRK 
SE 1 
SE 1 

SE 1 
‘ S E 1  

SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE I 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

(1) represents outer track or top flap. DFSUN ‘ip (2) represents inner track or bottom flap. 

3) B AK CODES BASED ON MODES ILLUSTRATED IN ATTACHED FIGURE. 

Golder Associates Inc. 
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e FLUOR FERNALD 
GEORGIA 

DSdB 

DS-6 

DS-6A2 

DS-7A 

DS-7A1 

DS-8 

243.2 
241.9 
247.1 
245.2 
243.0 

239.1 
241.9 
240.8 
238.6 
236.0 

236.3 
249.3 
248.0 
249.3 
245.3 

246.5 
249.5 
249.8 
243.1 
238.3 

245.1 
245.0 
246.1 
243.8 
244.1 

243.2 
249.0 
246.2 
247.2 
246.1 

232.3 
237.1 
238.4 
233.9 
237.4 

BRK 
BRK 
BRK , 

BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

197.4 
190.1 
197.2 
197.4 
193.0 

182.7 
187.5 
193.5 
190.2 
184.8 

194.6 
194.8 
200.9 
194.6 
194.5 

180.1 
193.9 
147.2 
166.9 
191.5 

183.7 
195.0 
187.1 
187.9 
190.1 

183.8 
188.0 
193.4 
180.4 
166.3 

184.2 
189.4 
187.0 
187.4 
187.6 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
AD BRK 
AD BRK 
AD BRK 

SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

190.3 
192.2 
188.6 
185.0 
191.7 

123.8 
171.6 
171.5 
185.6 
177.9 

186.6 
191.1 
164.6 
190.4 
163.4 

166.2 
177.9 
179.0 
160.6 
174.8 

165.7 
171.0 
164.8 
152.3 
165.6 

153.6 
169.0 
154.7 
160.6 
146.4 

191.9 
181.5 
173.0 
183.9 
164.6 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

AD' 
SE I 
SE I 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
AD 

AD BRK 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

4 9 4 3  
023-331 3 

DFSUM 
) represents inner track or bottom flap. 

IN ATTACHED FIGURE. 

Golder Associafes Inc. 
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GEOSYNTEC 
FLUOR FERNALD 

GEORGIA 

DS-9 

DS-10 

DS-11 

DS-l1A2 

DS-11 B1 

DS-12 

244.2 
242.6 
241.5 
238.6 
238.1 

237.0 
241.6 
241.9 
235.9 
239.2 

233.8 
230.5 
229.6 
232.6 
230.0 

239.7 
238..0 
233.4 
236.4 
236.8 

240.8 
237.1 
235.3 
237.6 
238.2 

219.3 
219.8 
21 7.8 
216.1 
216.0 

235.6 
236.8 
226.9 
235.7 
235.6 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

185.0 
179.8 
204.0 
21 1.8 
191.6 

189.2 
206.7 
188.2 
177.2 
202.4 

141.3 
181.3 
170.3 
145.3 
181.4 

153.3 
163.1 
150.4 
166.9 
164.2 

172.2 
178.5 
175.5 
182.3 
189.3 

189.6 
185.4 
189.4 
176.2 
186.2 

170.0 
175.1 
173.1 
180.7 
191.7 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
AD BRK 
AD BRK 

AD 
AD BRK 

SE 1 
AD BRK 
AD BRK 
AD BRK 
AD BRK 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

190.3 
187.1 
187.7 
189.0 
185.2 

197.3 
191.5 
184.9 
168.3 
193.5 

198.8 
195.8 
192.0 
190.7 
189.9 

167.0 
197.7 
134.6 
135.5 
146.5 

174.3 
171.3 
124.7 
189.1 
174.2 

194.4 
169.1 
166.2 
159.4 
161.0 

169.7 
167.4 
177.2 
166.1 
167.2 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

(1) represents outer track or top flap. DFSUM 
2) ')a (2) represents inner track or bottom flap. 
3) BREAK CODES BASED ON MODES ILLUSTRATED IN ATTACHED FIGURE. 
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GEOSYNTEC 
FLUOR FERNALD 

GEORGIA 

DS-I 4A 

DS-14B1 

DS-15 

DS-16B 

DS-I 7 

DS-18 

223.5 
222.0 
21 8.7 
218.0 
21 9.2 

223.6 
225.4 
228.7 
229.4 
224.2 

246.5 
246.7 
245.2 
243.5 
240.5 

248.0 
250.4 
252.4 
252.0 
245.2 

250.1 
250.3 
251.1 
248.6 
251.5 

192.1 
191.5 
191.3 
190.7 
192.5 

250.0 
245.8 
250.0 
246.0 
247.6 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

168.9 
169.4 
178.0 
174.4 
169.8 

185.2 
172.2 
169.0 
171.9 
173.7 

191.6 
181.7 
187.9 
187.8 
181.8 

188.5 
176.4 
21 0.7 
190.6 
188.0 

212.2 
193.4 
21 0.5 
21 1.3 
215.4 

173.7 
177.7 
179.8 
174.0 
165.9 

190.9 
190.8 
193.9 
184.4 
194.4 

SE 1 
SE 1 
SE 
SE 
SE 

SE 
SE 
SE 
SE 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 

SE 
SE 
SE 
SE 
SE 

162.3 
168.1 
171.4 
184.6 
157.5 

181.8 
176.8 
167.8 
160.4 
168.5 

164.4 
150.5 
148.9 
155.5 
155.3 

76.9 
74.5 
71.6 
79.3 
72.5 

70.3 
70.6 

173.3 
187.3 
185.9 

177.6 
167.4 
176.5 
177.4 
174.0 

185.0 
176.7 
179.1 
157.3 
169.7 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE I 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 

AD BRK 
SE 1 

(1) represents outer track or top flap. DFSUM 

3 "rl (2) represents inner track or bottom flap. 
3) BREAK CODES BASED ON MODES ILLUSTRATED IN ATTACHED FIGURE. 
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IUGUST 2002 

a 
FLUOR FERNALD 

GEORGIA 

DS-18A 243.6 
243.8 
245.8 
246.7 
244.8 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

195.6 
202.5 
194.9 
203.9 
214.5 

198.2 
202.5 
187.5 
201.2 
192.8 

174.1 
178.8 
181.6 
163.9 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE I 
SE I 
SE 1 

193.7 
194.9 
191.9 
198.0 
179.7 

197.7 
199.8 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

DS-18B 256.2 
254.8 
253.2 
256.1 
251.6 

00.1 
87.7 
87.4 

79.2 
79.3 
67.2 
81.1 
91.3 

DS-19 246.8 
247.7 
246.4 
245.9 
244.8 82.2 

91 .o 
73.7 
93.7 
91.4 
85.7 

220.8 
221.3 
218.1 
218.5 
216.8 

196.3 
183.5 
183.0 
158.7 
159.7 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

DS-21 239.9 
237.8 
238.1 
236.7 
23718 

178.2 
191.9 
189.3 
187.6 
186.9 

196.0 
193.5 
194.5 
188.5 
186.3 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 
SE 
SE 
SE 
SE 

SE 
SE 
SE 
SE 
SE 

SE 
SE 
SE 
SE 1 
SE 1 

DS-22A1 237.7 
238.5 
241 .O 
239.1 
235.1 

175.5 
186.8 
187.6 
194.9 
161.3 

177.1 
187.2 
172.0 
172.7 
180.5 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

DS-22B 230.3 
232.8 
232.6 
230.3 
228.2 

195.3 
161.0 
186.7 
183.8 
166.7 

142.9 
168.0 
170.2 
166.7 
165.6 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

(1) represents outer track or top flap. DFSUM 

2) ')a (2) represents inner track or bottom flap. 
3) BREAK CODES BASED ON MODES ILLUSTRATED IN ATTACHED FIGURE. 
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' 023-3313 UJGUST 2002 

G EOSYNTEC 
FLUOR FERNALD 

DS-23 196.7 
188.0 
190.4 
188.2 
184.3 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

179.1 
167.7 
169.8 
168.6 
177.2 

186.1 
196.8 
192.4 
186.8 
182.2 

175.0 
176.7 
173.8 
174.7 
171.4 

192.6 
174.5 
165.6 
177.2 
179.8 

183.5 
182.5 
181.2 
183.6 
183.7 

182.2 
181.0 
178.2 
182.7 
176.8 

170.6 
171.9 
173.2 
180.6 
180.7 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

178.1 
176.2 
166.7 
171.5 
176.8 

171.1 
189.8 
188.8 
187.0 
187.8 

174.3 
179.2 
174.6 
174.9 
177.3 

172.1 
187.5 
176.0 
175.4 
169.1 

174.6 
178.8 
179.6 
168.4 
180.5 

180.8 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 

DS-24 203.3 
200.8 
201.8 
199.1 
198.3 

200.5 
196.5 
197.9 
198.7 

DS-25 

199.4 

201.9 
201 .o 
199.5 
198.9 
197.7 

DS-28 

DS-29 

192.1 
194.0 
193.0 
191.8 
185.6 

SE 
SE 
SE 
SE 
SE 

SE 
SE 

233.2 
232.6 
235.2 
233.6 
231.3 

82.5 
SE 1 
SE 1 
SE 1 

73.0 
88.1 
81.7 

SE 1 
SE 1 
SE 1 

DS-30 225.6 
224.1 
228.0 

' 227.5 
221.5 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

78.7 
84.9 
78.3 

188.3 
191.8 

(I) represents outer track or top flap. DFSUM 
!) ' )  rl) (2) represents inner track or bottom flap. 
i) BREAK CODES BASED ON MODES ILLUSTRATED IN ATTACHED FIGURE. 
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SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE I 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

DS-31 233.7 
231 .O 
231.5 
230.3 I 
225.5 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

183.3 
178.7 
173.9 
192.5 
176.7 

166.1 
170.0 
160.0 
159.6 
165.0 

177.7 
176.7 
181.2 
184.2 
183.2 

171.2 
178.5 
179.9 
164.1 
176.5 

171.7 
179.3 
194.0 
184.5 
162.5 

174.1 
163.4 
175.8 
180.7 
177.5 

180.1 
183.0 
178.5 
173.6 
173.6 

SE 1 
SE  1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 

157.1 
158.1 
161.1 
156.6 
163.3 

168.4 
172.0 
171.1 
158.6 
164.8 

178.3 
173.8 
179.0 
177.5 
175.4 

DS-32 221.5 
222.2 
223.5 
223.1 
219.1 SE 

SE 
SE 
SE 
SE 
SE 

DS-33 234.5 
235.6 
235.6 
237.9 
233.2 

224.7 
224.7 
226.6 
225.9 
225.8 

0 
DS-34 SE 1 

SE 1 
SE 1 
SE 1 
SE 1 

158.4 
163.2 
165.5 
177.7 
173.6 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

DS-35 232.5 
236.5 
227.2 
228.2 
228.3 

SE 1 
SE 1. 
SE 1 
SE 1 
SE 1 

186.9 
187.9 
182.2 
179.3 
176.3 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

247.7 
251.7 
252.0 
250.5 
247.2 

SE 1 
SE 1 
SE 1 
SE 1 

184.7 
196.3 
183.6 
178.5 
176.4 

DS-36 

SE 

SE 
SE 
SE 
SE 
SE 

DS-37 SE 1 
SE 1 
SE 1 
SE I 
SE 1 

246.4 
249.1 
249.3 
249.7 
244.0 

202.8 
201.6 
195.0 
185.4 
190.5 

(1) represents outer track or top flap. 
(2) represents inner track or bottom flap. 

DFSUM 

3) BREAK CODES BASED ON MODES ILLUSTRATED IN ATTACHED FIGURE. 
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DS-38 

DS-39 

DS-40 

DS-42 

DS-43 

DS-44 

229.8 
230.5 
232.7 
231.4 
224.8 

239.7 
240.6 

239.0 
237.5 

238.9 

223.1 
223.4 
222.7 
223.6 
217.9 

207.8 
209.4 
211.2 
211.0 
207.4 

213.4 
213.6 
212.0 
214.9 
215.4 

219.7 
224.7 
218.2 
222.7 
219.0 

219.5 
221.8 
225.7 
223.6 
220.0 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

155.0 
154.0 

168.5 
179.7 

1 3 . 8  

I 58.4 
167.4 
160.6 
154.1 
164.4 

162.3 
161.7 
163.9 
168.3 
167.5 

186.2 
179.4 
184.1 
186.9 
180.9 

167.2 
171.2 
164.3 

172.8 

172.1 
164.3 
182.1 
178.7 
175.7 

163.4 
178.5 

170.9 
171.1 

168.5 

181.3 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

171.4 
162.9 
166.1 
173.1 
171.8 

152.3 
150.4 
152.2 
150.0 
148.1 

164.3 
168.0 
183.9 
183.1 
175.3 

176.9 
182.2 
177.3 
175.5 
185.4 

I 78.9 

182.1 
167.5 

179.0 
156.7 

178.7 

187.4 
187.2 
188.2 

167.9 
176.4 
174.2 
174.6 
169.6 

167.8 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

(1) represents outer track or top flap. DFSUM 
2) "0 (2) represents inner track or bottom flap. 
3) BREAK CODES BASED ON MODES ILLUSTRATED IN ATTACHED FIGURE. 
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UJGUST 2002 

GEOSYNTEC 
FLUOR FERNALD 

GEORGIA i 

4 9  4 3 023-3313 .. 

DS-45 

DS-46 

DS-47 

DS-49 

DS-51 

DS-52 

238.2 
239.1 
240.7 
237.5 
235.7 

213.1 
209.6 
209.4 
21 1.4 
210.6 

241.7 
242.4 
243.6 
238.9 
235.7 

235.2 
240.1 
241.4 
240.4 
235.9 

258.3 
261.8 
263.7 
259.8 
255.9 

204.7 
231.7 
231.6 
230.7 
230.2 

222.0 
221.7 
220.4 
222.8 
222.4 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

184.5 
179.0 
188.0 
181.3 
176.8 

180.7 
174.4 
178.6 
180.6 
177.1 

172.4 
179.0 
185.0 
173.7 
185.0 

169.3 
167.8 
165.6 
170.1 
167.9 

190.0 
199.6 
198.9 
195.1 
183.5 

175.1 
191.2 
189.3 
181.0 
184.7 

169.9 
167.9 
166.1 
168.7 
168.1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

160.6 
151.6 
157.6 
151.9 
155.6 

179.5 
177.3 
176.2 
177.6 
175.8 

177.1 
178.0 
185.7 
193.3 
180.2 

173.8 
173.7 
173.3 
175.7 
185.1 

165.3 
175.0 
179.0 
187.1 
171.2 

178.1 
179.8 
188.3 
176.8 
179.9 

168.7 
159.9 
174.0 
158.9 
159.5 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
.SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

represents outer track or top flap. 
2) represents inner track or bottom flap. 

DFSUN 

BASED ON MODES ILLUSTRATED IN ATTACHED FIGURE. 
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FLUOR FERNALD 
GEORGIA 

DS-53 

DS-54 

DS-57 

DS-58B 

DS-58B1 

DS-59 

229.8 
230.6 
231 .O 
227.2 
227.0 

237.0 
231.5 
231.8 
232.0 
230.1 

225.6 
227.3 
225.5 
223.5 
220.3 

225.9 
225.4 
226.2 
178.5 
228.4 

232.1 
230.4 
233.3 
230.8 
226.9 

221.3 
221.7 
220.3 
219.8 
21 7.6 

233.0 
232.5 
233.8 
232.8 
232.0 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

185.1 
176.1 
189.0 
188.6 
191.7 

196.5 
194.2 
203.2 
203.7 
188.2 

175.6 
170.7 
180.0 
176.8 
188.2 

184.2 
170.6 
188.3 
159.6 
168.1 

181.7 
181.6 
179.7 
130.3 
182.9 

176.0 
176.5 
171.1 
171.4 
175.7 

168.1 
167.4 
164.9 
167.0 
170.5 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 

AD BRK 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

142.8 
176.1 
155.8 
125.0 
147.1 

184.6 
183.5 
178.1 
179.9 
190.5 

156.6 
151.5 
186.9 
177.3 
174.9 

146.4 
150.3 
148.1 
144.7 
146.8 

165.3 
166.4 
193.6 
173.1 
170.2 

187.5 
96.4 
78.5 
85.8 
86.4 

79.0 
78.7 
78.9 

176.9 
186.6 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE I 
SE 1 
SE 1 

(1) represents outer track or top flap. DFSUh 
2) ’)@ (2) represents inner track or bottom flap. 
3) BREAK CODES BASED ON MODES ILLUSTRATED IN ATTACHED FIGURE. 

000355 

Golder Associates Inc. 



JJGUST 2002 023-3313 
4 9 4 3  

GEOSYNTEC 
FLUOR FERNALD 

GEORGIA 

DS-60 

DS-61 

DS-62 

DS-64 

DS-65 

DS-66 

235.6 
235.0 
230.5 
231.5 
232.6 

221.7 
220.4 
218.1 
221.7 
223.8 

241.5 
241.6 
240.3 
238.7 
239.3 

219.7 
216.5 
217.4 
21 8.5 
21 7.4 

245.4 
242.3 
240.8 
241.1 
238.0 

234.7 
241.5 
238.8 
237.2 
233.4 

232.0 
233.8 
234.0 
130.9 
228.9 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

172.9 
180.7 
169.7 
180.8 
183.9 

163.2 
164.8 
160.7 
160.9 
160.8 

182.9 
179.8 
177.6 
180.0 
178.0 

169.6 
183.3 
174.8 
166.2 
156.7 

202.9 
201.3 
192.8 
197.1 
197.4 

171.2 
174.1 
177.9 
173.1 
169.2 

201.8 
201.5 
191.8 
192.3 
195.5 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

I 

169.4 
177.2 
180.1 
173.9 
179.1 

185.1 
165.9 
167.5 
1 74.4 
179.5 

171.1 
171.1 
169.9 
180.2 
173.3 

178.8 
172.2 
182.3 
177.7 
166.7 

167.4 
161.9 
162.7 
165.4 
162.6 

174.2 
179.6 
179.6 
178.8 
178.3 

176.1 
166.4 
163.0 
178.8 
180.1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

(1) represents outer track or top flap. 
’) 9 
1) BREAK CODES BASED ON MODES ILLUSTRATED IN ATTACHED FIGURE. 

represents inner track or bottom flap. 
DFSUM 

090356 

Golder Associates Inc. 



9 023-3313 UJGUST 2002 

GEOSYNTEC 
FLUOR FERNALD 

GEORGIA 

. . . .  

DS-67 224.3 
224.4 
223.4 
219.7 
219.9 

238.0 
234.2 
226.8 
235.3 
234.5 

220.3 
222.2 
222.1 
221.5 
218.3 

226.0 
225.9 
223.8 
223.5 
223.8 

231.3 
230.2 
232.3 
225.6 
226.2 

237.6 
237.7 
236.8 
234.5 
235.8 

231.3 
231.5 
230.6 
225.5 
224.1 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

171.0 
163.3 
166.6 
166.1 
162.3 

181.9 
176.0 
173.0 
179.4 
184.9 

160.0 
153.5 
160.2 
165.8 
153.6 

162.6 
163.9 
168.1 
156.7 
158.2 

177.9 
181.6 
189.5 
171.3 
181.4 

172.4 
166.4 
162.3 
159.2 
164.9 

179.3 
173.6 
175.4 
175.1 
172.4 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 

178.6 
182.1 
172.9 
172.0 
180.3 

173.1 
176.0 
178.7 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 

DS-72 

SE 
SE 

SE 
SE 
SE 
SE 
SE 

171.8 
173.2 

SE 1 
SE 1 

DS-73 177.5 
177.2 
173.8 
178.7 
176.6 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

167.7 
196.8 
189.5 
186.8 
164.9 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

DS-75 SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

171.3 
174.9 
171.2 
180.4 
190.8 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

DS-76 

DS-77 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

185.4 
183.6 
180.7 
180.1 
181.8 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

170.8 
194.7 
172.3 
181.0 
164.3 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

(1) represents outer track or top flap. 
(2) represents inner track or bottom flap. 
K CODES BASED ON MODES ILLUSTRATED IN ATTACHED FIGURE. 

DFSUM 

3)  

000357 

Golder Associates Inc. 



UGUST 2002 

a 
023-3313 

4 9 4 3  

GEOSYNTEC 
FLUOR FERNALD 

GEORGIA 

DS-78 

DS-83 

DS-84 

DS-86 

DS-87 

244.2 
242.7 
242.8 
239.1 
239.2 

,235.9 
235.8 
235.9 
234.8 
235.3 

225.3 
227.7 
228.0 
228.1 
225.8 

228.2 
228.9 
227.6 
227.0 
223.9 

222.3 
224.6 
223.2 
222.8 
223.4 

236.9 
237.7 
238.7 
236.1 
234.0 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

202.8 
194.0 
193.0 
195.0 
200.4 

167.4 
168.7 
161.6 
187.4 
163.9 

169.8 
160.8 
165.7 
172.9 
165.5 

163.9 
163.6 
167.1 
169.3 
168.7 

166.7 
193.9 
170.1 
165.9 
162.0 

191.0 
179.7 
208.8 
201.8 
207.2 

SE 1 
SE 
SE 
SE 
SE 

SE 
SE 
SE 
SE I 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE I 
SE 1 

SE 
SE 
SE 
SE 
SE 

SE 
SE 
SE 1 
SE 1 
SE 1 

171.8 
166.0 
166.4 
156.8 
163.5 

164.5 
155.9 
153.5 
146.7 
153.0 

174.9 
171.0 
163.6 
171.5 
166.5 

154.5 
156.4 
165.5 
175.5 
167.0 

158.3 
155.3 
160.2 
153.5 
147.1 

175.2 
187.0 
175.2 
169.4 
168.9 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

represents outer track or top flap. 
2) represents inner track or bottom flap. 

DFSUN 

BASED ON MODES ILLUSTRATED IN ATTACHED FIGURE. 

Golder Associates Inc. 



023-331 3 4 9 4 3  JULY 2002 

a GEOSYNTEC 
FLUOR FERNALb 

GEORGIA 

DS-1A 

DS-13 

DS-27A 

&-27A2 

DS-27A4 

DS-27B1 

DS-50 

231.9 
229.4 
233.0 
229.8 
224.0 

199.5 
206.0 
191.5 
209.1 
194.2 

212.3 
21 1.9 
208.5 
202.5 
185.4 

235.1 
231.9 
225.9 
222.6 
228.0 

247.3 
245.4 
247.4 
248.2 
241.9 

230.3 
234.1 
235.1 
235.6 
233.0 

218.8 
220.1 
217.7 
217.2 
221.9 

BRK 2 
SE 2 

BRK 1 
BRK 1 
BRK 1 

BRK 1 
BRK 1 
BRK 1 
BRK 1 
BRK 1 

BRK 1 
BRK 1 
BRK 1 

AD WLD 
AD WLD 

BRK 2 
BRK 1 
BRK 2 
BRK 2 
.BRK 2 

BRK 2 
BRK 2 
BRK 2 
BRK 2 
BRK 2 

BRK 2 
BRK 2 
BRK 2 
BRK 1 
BRK 2 

BRK 2 
BRK 2 
BRK 2 
BRK 2 
BRK 2 

132.5 
135.3 
135.8 
151.0 
139.3 

131.0 
126.9 
140.9 
138.0 
153.6 

195.5 
131.8 
165.5 
49.0 
147.3 

117.7 
128.0 
114.2 
124.9 
121.9 

156.7 
181.9 
146.6 
156.8 
137.8 

170.1 
146.7 
154.5 
159.3 
151.4 

194.5 
144.4 
146.2 
160.0 
169.3 

SE 3 
SE 3 
SE 3 
SE 3 
SE 3 

SE 3 
SE 3 
SE 3 
SE 3 
SE 3 

SE 3 
SE 3 
SE 3 

AD WLD 
SE 3 

AD 1 
AD BRK 

SE 3 
SE 3 
SE 3 

SE 3 
AB BRK 

SE 3 
SE 3 
AD 1 

SE 3 
SE 3 
SE 3 
SE 3 
SE 3 

SE 3 
SE 3 
SE 3 
SE 3 
SE 3 

(1) BREAK CODES BASED ON MODES ILLUSTRATED IN ATTACHED FIGURE. DESUM 

I 800359 

Golder Associates Inc. 



AUGUST 2002 

GEOSYNTEC 

023-3313 4 9 4 3  

DS-55 226.3 
226.8 
225.8 
226.1 
220.6 

DS-56 '229.6 
233.5 
232.2 
220.2 
232.5 

DS-68 

DS-68A1 

DS-68A2 

DS-68B 

229.3 
227.1 
226.7 
226.9 
21 8.2 

225.6 
229.2 
227.3 
226.6 
224.7 

231.5 
231.1 
232.6 
233.0 
226.9 

227.9 
230.4 
234.1 
221.4 
216.9 

228.7 
227.0 
224.8 
222.4 
222.4 

BRK 2 
BRK 2 
BRK 2 
BRK 2 
BRK 2 

BRK 2 
BRK 1 
BRK 2 
BRK 2 
BRK 2 

BRK2 
BRK2 
BRK2 
BRK2 
AD I 

BRK 2 
BRK 2 
BRK 2 
BRK 2 
BRK 2 

BRK 2 
BRK 2 
BRK 2 
BRK 2 
SE 2 

BRK 1 
SE 2 

BRK 1 
SE 2 

BRK 1 

BRK 2 
BRK 2 
BRK 2 
BRK 2 
BRK 2 

124.3 
1 13.2 
114.7 

,96.3 
116.3 

106.9 
135.9 
140.1 
127.3 
148.1 

1 12.2 
11 6.4 
124.0 
65.7 
159.1 

100.1 
41.7 
75.2 
106.9 
111.8 

100.5 
49.5 
100.3 
11 7.6 
74.5 

108.5 
118.5 
125.6 
132.8 
132.7 

86.1 
116.7 
128.0 
128.7 , 
108.8 

SE 3 
SE 3 
SE 3 
SE 3 
SE 3 

SE 3 
SE 3 
SE 3 
SE 3 
SE 3 

SE 3 
SE 3 
SE 3 
SE 3 
SE 3 

AD I 
AD I 
AD I 
SE 3 
SE 3 

SE 3 
SE 3 
SE 3 
SE 3 
SE 3 

SE 3 
SE 3 
SE 3 
SE 3 
SE 3 

SE 3 
SE 3 
SE 3 
SE 3 
SE 3 

REAK CODES BASED ON MODES ILLUSTRATED IN ATTACHED FIGURE. DESUN Y 
000360 

Golder Associates, Inc. 



AUGUST 2002 4 9 4 3  023-33 1 3 

GEOSYNTEC 
FLUOR FERNALD 

GEORGIA 

DS-69 207.5 
233.7 
230.6 
236.6 
236.7 

DS-69A . 230.5 
230.3 
228.6 
227.2 
228.0 

DS-69B 

DS-71 

DS-79 

DS-80 

232.6 
234.6 
239.3 
238.5 
231.5 

219.5 
219.9 
220.0 
220.7 
217.0 

216.8 
218.8 
215.8 
218.1 
215.2 

209.9 
204.9 
201 .o 
218.6 
217.3 

,212.0 
21 1.8 
213.3 
21 1 .o 
213.6 

SE 2 
SE 2 
SE 2 
SE 2 

BRK 2 

BRK 2 
BRK 2 
BRK 2 
BRK 2 
BRK 2 

BRK 2 
BRK 2 
BRK 2 
BRK 2 
BRK 2 

BRK 2 
BRK 2 
BRK 2 
BRK 2 
BRK 2 

BRK 1 
BRK 1 
SE 2 

BRK 1 
BRK 1 

BRK I 
BRK 1 
SE 1 

BRK 1 
BRK 1 

BRK 2 
BRK 1 
BRK 1 
BRK 1 
BRK 1 

162.8 
113.3 
147.0 
131.1 
136.0 

150.7 
101.7 

127.2 
126.1 

177.6 
174.9 
152.6 
160.3 
145.1 

152.4 
135.0 
143.0 
128.1 
137.1 

11 3.9 
105.1 
102.3 
125.4 
121.8 

146.4 
145.2 
126.9 
138.7 
127.1 

93.9 
124.2 
123.5 
121.9 
129.9 

136.8 

AD WLD 
AD WLD 

SE 3 
SE 3 
SE 3 

SE 3 
SE 3 
SE 3 
SE 3 
SE 3 

SE 3 
SE 3 
SE 3 
SE 3 
SE 3 

SE 3 
SE 3 
SE 3 
SE 3 
SE 3 

SE 3 
S E  3 
SE 3 
SE 3 
SE 3 

SE 3 
SE 3 
SE 3 
SE 3 
SE 3 

AD WLD 
SE 3 
SE 3 
S E  3 
SE 3 

) BREAK CODES BASED ON MODES ILLUSTRATED IN ATTACHED FIGURE. DESUM 

Golder Associates, Inc. 



SEPTEMBER 2002 023-3313 4 8 4 3  

FLUOR FERNALD 

DS-80A 

DS-80A3 

DS-80B2 

6 , - 8 1  

DS-81A 

DS-81B 

DS-82A 

, 

220.3 
222.6 
216.1 
223.4 
218.2 

207.3 
208.1 
207.9 
208.8 
211.8 

21 0.9 
220.7 
21 1.8 
223.6 
216.2 

213.1 
213.4 
21 2.6 
212.3 
213.4 

21 3.4 
216.7 
218.7 
218.1 
210.3 

238.6 
231.8 
239.9 
238.2 
244.7 

225.2 
220.1 
222.7 
224.8 
204.1 

BRK 2 
BRK 2 
BRK 2 
BRK 2 
BRK 2 

BRK 2 
BRK 2 
BRK 2 
BRK 2 
BRK 2 

BRK 1 
BRK 1 

AD WLD 
BRK 1 
BRK 1 

BRK 2 
BRK 2 
BRK 2 
BRK 2 
BRK 2 

BRK 1 
BRK 1 
BRK 1 
BRK 1 
BRK 1 

BRK 2 
BRK 2 
BRK 2 
BRK 2 
BRK 2 

BRK 1 
BRK 1 
SE 1 

BRK 1 
SE 1 

137.6 
160.3 
138.0 
142.1 
143.0 

154.5 
145.1 
144.1 
144.4 
130.2 

149.6 
118.0 
122.9 
124.9 
122.0 

117.7 
89.0 
1 16.0 
127.1 
1 19.5 

145.6 
159.0 
161.0 
131.9 
150.8 

155.1 
137.0 
117.3 
127.2 
138.9 

95.5 
114.4 
130.8 
118.2 
153.6 

AD 1 
SE 3 
SE 3 

AD BRK 
SE 3 

SE 3 
SE 3 
SE 3 
SE 3 
SE 3 

SE 3 
SE 3 
SE 3 
SE 3 
SE 3 

AD BRK 
AD 1 
SE 3 

AD WLD 
AD 1 

SE 3 
SE 3 
SE 3 
SE 3 
SE 3 

SE 3 
SE 3 
SE 3 
SE 3 
SE 3 

SE 3 
AD BRK 

SE 3 
AD I 
SE 3 

CODES BASED ON MODES ILLUSTRATED IN ATTACHED FIGURE. DESUM 

088362 

Golder Associates, Inc. 



SEPTEMBER 2002 

FLUOR FERNALD 

023-331 3 
4 9 4 3  

DS-82A1 

DS-82B 

231 .I 
234.9 
234.2 
233.6 
227.6 

21 5.0 
216.8 
218.4 
217.5 
218.1 

DS-88 204.7 
210.5 
214.3 
206.2 
214.6 

BRK 2 
BRK 2 
BRK 2 
BRK 2 
BRK 2 

BRK 1 
BRK 1 
BRK 1 
BRK 1 
BRK 1 

BRK 1 
BRK 1 
BRK 1 
BRK 1 
BRK 1 

160.8 
139.8 
137.3 
124.8 
141.2 

121.7 
137.2 
120.0 
130.0 
127.9 

129.3 
107.3 
108.4 
92.7 
136.3 

SE 3 
SE 3 
SE 3 
SE 3 
SE 3 

SE 3 
SE 3 
SE 3 
SE 3 
SE 3 

SE 3 
SE 3 
SE 3 
SE 3 
SE 3 

Golder Associates, lnc. 
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,EPTEMBER 2002 

GEOSYNTEC 
FLUOR FERNALD 

I GEORGIA i 
. . .  

DP-1 

DP-2 

DP-3 

DP -4A 

DP-4A1 

DP-4B 

204.7 
202.0 
21 6.2 
212.7 
216.8 

237.8 
238.1 
238.2 
237.8 
236.7 

237.1 
237.3 
237.3 
238.4 
239.2 

242.6 
243.7 
243.0 
243.8 
240.5 

239.3 
239.3 
240.1 
239.9 
240.8 

245.6 
244.0 
248.1 
247.8 
244.7 

239.6 
240.8 
242.2 
240.6 
236.2 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

189.5 
190.8 
188.0 
186.8 
185.7 

192.1 
184.6 
194.3 
179.6 
184.4 

190.9 
192.1 
178.4 
181.5 
189.1 

192.9 
191.1 
190.3 
187.3 
184.6 

192.1 
192.7 
183.1 
191.1 
179.1 

197.7 
209.4 
204.2 
201.1 
198.9 

192.3 
184.0 
201.5 
180.4 
199.4 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE I 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 
SE 

SE 
SE 
SE 
SE 
SE 

185.7 
176.4 
169.8 
174.6 
172.0 

167.0 
168.3 
189.0 
175.2 
165.6 

168.3 
169.1 
164.0 
162.1 
163.1 

175.8 
197.2 
130.0 
161.1 
169.0 

165.9 
172.2 
165.9 
165.5 
163.5 

169.1 
165.3 
177.7 
177.2 
1 75.1 

168.5 
171.2 
168.0 
175.3 
161.7 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 

AD BRK 
SE 1 
SE 1 

SE 1 
SE 1 
S E  1 

AD BRK 
SE i 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 

AD BRK 
SE 1 
SE 1 

represents outer track or top flap. DFSUM 
2) represents inner track or bottom flap. 1 
CODES BASED ON MODES ILLUSTRATED IN ATTACHED FIGURE. 

Golder Associates Inc. 
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GEOSYNTEC 
FLUOR FERNALD 

GEORGIA 

DP-481 

DP-5 

DP-6' 

DP-8 

DP-9 

DP-10 

244.8 
247.5 
245.9 
248.5 
245.9 

238.0 
240.3 
240.1 
240.2 
235.1 

234.9 
234.6 
234.3 
233.8 
233.2 

237.1 
236.3 
236.5 
235.2 
232.3 

235.4 
236.0 
236.0 
235.2 
234.6 

239.1 
241.3 
241.5 
240.0 
238.5 

245.5 
246.2 
245.2 
243.4 
241.5 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

198.1 
201 .I 
196.9 
204.3 
196.9 

174.5 
177.5 
178.6 
173.5 
179.0 

185.2 
208.0 
199.9 
192.2 
190.4 

170.9 
172.0 
173.2 
193.1 
175.9 

185.2 
175.2 
175.2 
178.5 
185.0 

207.2 
188.7 
181.9 
191.3 
183.0 

200.9 
203.9 
195.7 
179.9 
177.5 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 
SE 
SE 
SE 
SE 

SE 
SE 
SE I 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

169.1. 
175.0 
176.3 
171.3 
172.6 

187.1 
183.2 
195.7 
204.1 
190.4 

174.3 
195.6 
195.7 
183.4 
186.6 

200.8 
188.4 
174.3 
200.5 
184.7 

192.6 
195.3 
191.5 
194.1 
187.3 

184.4 
185.7 
181.3 
186.3 
190.5 

183.9 
183.7 
188.0 
181.7 
174.1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

DFSUM 
(2) represents inner track or bottom flap. 

IN ATTACHED FIGURE. 

000378 

Golder Associates Inc. 
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FLUOR FERNALD 

DP-11 

DP-12 

DP-13 

DP-15 

DP-16 

DP-16A 

239.2 
233.7 
237.7 
239.6 
238.0 

224.6 
223.5 
225.8 
224.6 
226.0 

238.3 
238.9 
238.9 
236.8 
237.7 

236.0 
224.0 
239.6 
237.7 
237.3 

248.8 
241.1 
249.2 
248.8 
244.5 

246.4 
247.4 
249.3 
245.8 
243.4 

249.3 
250.2 
244.6 
244.8 
240.5 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

195.0 
181.5 
185.6 
183.6 
203.0 

190.1 
190.5 
189.2 
186.8 
179.2 

197.6 
201.6 
201.5 
205.9 
204.2 

193.2 
204.8 
189.6 
188.9 
198.1 

196.3 
196.0 
193.6 

192.1 

185.5 
181.4 
180.4 
137.4 
188.6 

186.3 
196.6 
196.2 
185.4 
188.4 

187.7 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 

AD BRK 
SE I 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

175.3 
186.7 
190.6 
181.3 
177.8 

200.4 
196.0 
194.6 
194.6 
198.0 

183.5 
185.5 
190.3 
188.8 
188.0 

203.0 
184.2 
200.7 
204.7 
198.1 

174.8 
162.0 
186.4 
214.2 
174.3 

172.2 
165.6 
115.3 
170.0 
169.8 

180.3 
179.1 
187.7 
185.5 
189.0 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
AD BRI 
AD BRK 

SE 1 
SE 1 

SE 1 
SE 1 
SE I 
SE 1 
SE 1 

represents outer track or top flap. 
2) represents inner track or bottom flap. 

BASED ON MODES ILLUSTRATED IN ATTACHED FIGURE. 

DFSUM 

000379 

Golder Associates Inc. 
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FLUOR FERNALD 

DP-16B 

DP-16B1 

DP-16B8 

DP-17 

DP-18 

DP-19 

242.2 
240.2 
242.0 
240.1 
238.5, 

244:7 
240.3 
246.0 
241.9 
244.0 

243.3 
243.7 
242.8 
243.1 
242.7 

254.5 
256.9 
259.5 
260.2 
256.9 

239.6 
239.7 
237.3 
237.3 
236.4 

244.2 
244.9 
245.8 
242.4 
239.9 

234.1 
233.4 
235.1 
234.4 
231.8 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

203.2 
196.0 
190.7 
170.1 
196.4 

190.6 
191.7 
199.7 
183.1 
186.4 

177.1 
162.4 
202.8 
188.7 
185.7 

201.2 
214.3 
200.3 
204.5 
206.8 

194.1 
189.2 
190.6 
192.5 
193.5 

189.4 
196.9 
193.4 
196.7 
189.3 

173.7 
190.4 
186.8 
188.4 
183.5 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 

AD BRK 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 
SE 
SE 
SE 

SE 
SE 
SE 
SE 1 
SE 1 

170.2 
153.8 
122.9 
159.8 
155.9 

163.1 
178.7 
165.4 
157.6 
188.3 

152.4 
175.7 
178.0 
174.5 
173.6 

179.9 
173.2 
182.0 
176.5 
181.9 

172.0 
173.3 
175.6 
164.8 
165.2 

183.4 
172.2 
179.7 
180.8 
200.5 

170.7 
166.5 
179.9 
194.2 
199.0 

SE 1 
SE 1 

AD BRK 
SE 1 
SE 1 

SE 1 
SE 1 

AD BRK 
AD BRK 

SE 1 

AD 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

L (1) represents outer track or top flap. DFSUN 
(2 "m (2) represents inner track or bottom flap. 
(3) BREAK CODES BASED ON MODES ILLUSTRATED IN ATTACHED FIGURE. 

OQ0380 

Golder Associates Inc. 
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GEOSYNTEC 
FLUOR FERNALD 

GEORGIA 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

DP-20 229.3 
228.1 
225.4 
225.7 
224.9 

172.9 
184.4 
172.2 

177.2 

190.0 
189.8 
191.2 
172.5 
183.4 

166.6 
167.6 
169.1 
176.7 
158.9 

165.2 
159.5 
175.3 
177.7 
177.9 

186.7 
176.1 
165.9 
163.5 
168.6 

175.0 
189.0 
182.8 
177.3 
174.2 

187.2 
157.7 
156.1 
153.0 
163.2 

I 78.5 

169.1 

167.2 
176.0 
164.9 

164.0 
160.6 
159.1 
162.9 
163.3 

168.2 
172.5 
174.5 
159.8 
184.0 

179.1 
178.3 
174.7 
169.2 
174.0 

169.0 
195.4 
188.3 
185.9 
184.6 

168.1 

166.8 
SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 
SE 
SE 
SE 
SE 

SE 
SE 

229.3 
229.3 
228.1 
227.4 
220.3 

DP-21 SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE  1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

DP-22 220.8 
219.8 
218.8 
21 7.4 
214.9 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

226.7 
228.2 
226.9 
225.8 
227.1 

SE 1 
SE 1 
SE 1 
SE 1 
SE  1 

DP-24 232.0 
231.7 
232.7 
232.4 
229.3 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 
SE 
SE 
SE 
SE 

SE DP-25 225.6 
227.2 
226.0 
225.3 
225.4 

SE 1 
SE 1 
SE 1 
S E  1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 

77.6 
73.4 
74.5 
71.1 

68.2 
65.0 
77.4 

DP-26 SE 1 
SE 1 
SE  1 
SE 1 
SE 1 

SE 1 
SE 1 
SE  1 
SE 1 
SE 1 

219.7 
220.0 
220.1 
218.3 
220.1 

181.6 
170.3 

(1) represents outer track or top flap. DFSUM 
2 'rn (2) represents inner track or bottom flap. 
3) BREAK CODES BASED ON MODES ILLUSTRATED IN ATTACHED FIGURE. 
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GEOSYNTEC 
FLUOR FERNALD 

GEORGIA 

DP-27 

DP-28 

DP-29 

DP-31 

DP-32 

DP-33 

216.7 
215.0 
212.6 
213.3 
213.5 

221 .I 
222.0 
222.2 
221.6 
219.3 

223.7 
222.0 
219.6 
218.5 
220.8 

229.3 
227.1 
226.7 
228.6 
228.5 

220.7 
218.7 
221.6 
218.9 
220.9 

211.0 
201.3 
210.9 
210.2 
210.5 

240.3 
242.4 
243.9 
240.5 
239.5 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

175.5 
175.2 
173.9 
170.8 
180.8 

184.5 
182.9 
179.7 
175.0 
160.8 

177.2 
184.8 
172.9 
172.3 
174.8 

182.0 
188.9 
198.7 
190.5 
181.7 

177.6 
185.6 
174.7 
161.3 
164.1 

173.4 
167.6 
180.4 
176.9 
177.3 

181.3 
184.2 
186.7 
179.2 
183.0 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

165.1 
167.5 
176.5 
170.9 
166.9 

182.4 
154.3 
154.8 
153.9 
184.5 

164.2 
160.3 
160.5 
157.6 
159.2 

172.9 
169.2 
172.6 
168.7 
169.5 

168.7 
178.4 
169.0 
173.8 
172.6 

171.3 
167.8 
156.8 
168.3 
178.7 

189.2 
191.6 
191.6 
186.2 
194.1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE I 
SE 1 
SE I 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

(1) represents outer track or top flap. 
(2) represents inner track or bottom flap. 

CODES BASED ON MODES ILLUSTRATED IN ATTACHED FIGURE. 

Golder Associates Inc. 
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GEORGIA 

DP-34 237.7 
247.9 
245.2 
248.7 
243.5 

DP-35 

DP-36 

DP-38 

DP-39 

DP-40 

240.9 
240.9 
239.1 
240.0 
237.9 

239.6 
237.6 
238.4 
237.9 
233.6 

248.3 
247.2 
244.6 
241.7 
245.4 

251.5 
252.8 
252.3 
253.0 
250.5 

250.2 
249.3 
250.5 
252.2 
247.8 

239.9 
240.1 
242.7 
244.8 
239.7 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

183.6 
188.5 
187.2 
211.9 
190.1 

182.4 
182.8 
188.2 
183.6 
179.5 

177.1 
181.0 
174.1 
172.7 
178.7 

180.6 
184.2 
190.9 
184.2 
177.0 

173.2 
172.2 
185.8 
173.3 
176.8 

195.6 
206.3 
205.5 
201.8 
203.7 

204.8 
194.3 
196.8 
194.6 
194.1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 
SE 
SE 
SE 
SE 

SE 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

198.2 
193.6 
209.4 
195.5 
201.8 

191.8 
178.4 
182.3 
204.4 
185.5 

205.4 
196.1 
203.9 
183.9 
192.2 

176.6 
172.7 
176.0 
172.1 
172.7 

187.0 
184.8 
168.5 
182.3 
186.6 

193.7 
176.6 
181.4 
21 1 .o 
159.7 

164.8 
170.6 
171.1 
175.1 
168.6 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
S E  1 
SE 1 
SE 1 

SE 1 
S E  1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

(1) represents outer track or top flap. 
(2) represents inner track or bottom flap. 

CODES BASED ON MODES ILLUSTRATED IN ATTACHED FIGURE. 

Golder Associates Inc. 
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023-331 3 OCTOBER 2002 

FLUOR FERNALD 
GEORGIA 

DP-41 

DP-42 

DP-43 

0 
DP-44-A2 

DP-44-B2 

DP-44B8 

DP-45 

243.0 
245.1 
246.0 
246.0 
239.5 

245.8 
245.0 
245.2 
246.0 
240.7 

243.1 
243.1 
244.4 
241.6 
244.2 

246.2 
244.3 
243.6 
245.7 
244.0 

252.7 
257.3 
254.5 
256.6 
257.0 

247.0 
248.3 
251.3 
249.1 
248.8 

242.0 
242.7 
240.8 
237.4 
234.8 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

196.4 
190.3 
1 93.6 
189.0 
190.0 

193.4 
194.2 
195.3 
192.6 
193.4 

196.5 
185.7 
193.0 
185.2 
186.6 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

171.6 
184.0 
163.6 
165.7 
146.7 

199.3 
182.7 
185.5 
178.6 
205.4 

174.0 
180.7 
177.9 
165.3 
173.4 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

84.6 
79.4 
90.1 
90.0 
80.9 

SE 1 

SE 1 
SE 1 
SE 1 

' SE 1 
187.9 
192.9 
178.5 
189.3 
181.4 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

33.6 AD BRK 164.0 AD BRK 
191.7 
182.8 
177.3 
189.4 

SE 1 
SE 1 
SE 1 
SE 1 

166.4 
181.2 
171.3 
175.4 

SE 1 
SE 1 

AD BRK 
SE 1 

192.3 
195.0 
186.8 
186.8 
193.9 

SE 1 
SE 1 
SE 1 
SE 
SE 

SE 
SE 
SE 
SE 
SE 

180.4 
181.8 
176.3 
191.4 
184.4 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

177.2 
182.0 
173.0 
173.3 
180.1 

179.5 
175.0 
189.7 
187.4 
195.6 

SE 1 
SE I 
SE 1 
SE 1 
SE 1 

represents outer track or top flap. DFSUk 
( (Jm (2) (I) represents inner track or bottom flap. 
(3) BREAK CODES BASED ON MODES ILLUSTRATED IN ATTACHED FIGURE. 

800384 

Golder Associates lnc. 
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OCTOBER 2002 

G EOSYNTEC 
FLUOR FERNALD 

GEORGIA 

DP-46 241.1 
240.7 
241.1 
241.6 
241.7 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

176.2 
174.5 
176.8 
172.3 
166.9 

205.1 
200.9 
200.1 
201.4 
197.9 

178.7 
181.6 
171.5 
154.7 
171.8 

206.7 
195.2 
194.0 
195.7 
196.4 

177.0 
176.0 
173.6 
161.8 
165.4 

182.0 
181.4 
178.6 
179.5 
179.0 

170.6 
191.3 
168.6 
169.3 
177.6 

SE 1 184.2 
193.6 
180.8 
190.2 
174.7 

198.4 
200.3 
198.6 
195.7 
197.0 

187.5 
179.4 
175.2 
174.6 
175.5 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 
SE 
SE 
SE 

SE 
SE 
SE 
SE 
SE 

SE 
SE 
SE 
SE 
SE 

DP-47 234.4 
235.7 
236.7 
239.2 
233.6 

DP-48-A2 238.2 
236.6 
236.3 
235.5 
232.6 

21 9.6 
223.8 
226.6 
223.8 
222.3 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

195.8 
192.1 
191.7 
191.3 
190.2 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

DP-49 232.9 
237.4 
235.7 
232.3 
234.1 

SE 1 
SE 1 

175.5 
176.0 

SE 1 
SE 1 

SE 
SE 
SE 

SE 
SE 
SE 
SE 
SE 

SE 
SE 
SE 
SE 
SE 

173.5 
175.9 
188.0 

SE 1 
SE 1 
SE 1 

DP-50 229.8 
230. I 
227.4 
229.8 
224.0 

171.5 
185.2 
155.3 
160.4 
155.0 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

DP-51 225.4 
227.7 
228.2 
228.6 
225.1 

164.0 
169.0 
166.1 
175.2 
169.4 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

represents cuter track or top flap. 
(2) represents inner track or bottom flap. 

DFSUM 

BASED ON MODES ILLUSTRATED IN ATTACHED FIGURE. 

000385 

Golder Associates Inc. 



OCTOBER 2002 

GEOSYNTEC 
FLUOR FERNALD 

I GEORGIA i 

DP-52 

DP-53 

DP-5442 

DP-54-B2 

DP-54-B3 

DP-55 

223.6 
219.2 
221.5 
220.5 
21 8.4 

242.1 
240.7 
242.7 
240.8 
238.4 

234.6 
235.0 
234.2 
231.7 
233.3 

21 9.6 
212.8 
222.5 
224.8 
220.3 

227.7 
233.0 
231.5 
220.1 
230.7 

236.2 
233.4 
240.3 
238.1 
234.8 

247.5 
245.1 
247.7 
248.5 
248.3 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

171.7 
167.1 
176.6 
159.6 
160.8 

176.2 
178.8 
171.2 
177.7 
174.4 

172.4 
178.6 
172.2 
184.0 
180.7 

69.6 
70.6 
71.9 
51.3 
76.8 

85.1 
75.5 

174.2 
175.0 
178.4 

177.1 
186.9 
163.4 
190.7 
180.1 

198.8 
188.2 
198.9 
205.7 
198.9 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 

AD BRK 
SE 1 

SE 1 
SE 
SE 
SE 
SE 

SE 
SE 
SE 
SE 
SE 

SE 
SE 
SE 
SE 
SE 

161.6 
164.0 
164.7 
157.5 
163.2 

186.3 
201.3 
178.9 
177.6 
178.8 

175.5 
184.1 
164.0 
182.5 
182.1 

170.3 
175.3 
171.1 
171.0 
170.6 

180.3 
179.7 
179.8 
156.5 
180.0 

174.0 
169.4 
173.5 
167.6 
163.9 

200.6 
191.5 
205.3 
197.6 
202.5 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 

AD BRK 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

(1) represents outer track or top flap. 
(2) represents inner track or bottom flap. 
K CODES BASED ON MODES ILLUSTRATED IN ATTACHED FIGURE. 
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G EOSY NTEC 
FLUOR FERNALD 

I GEORGIA i 

DP-56 

DP-57 

DP-58 

db,, 

DP-60 

DP-61 

DP-62 

228.6 
231.8 
233.5 
230.1 
228.8 

212.6 
208.5 
21 1.2 
214.7 
210.7 

231 .O 
230.3 
229.8 
233.2 
230.1 

228.5 
229.1 
226.2 
224.5 
223.0 

235.5 
232.8 
233.6 
231.6 
232.5 

228.8 
229.2 
227.2 
224.1 
21 9.8 

224.3 
222.2 
222.7 
222.7 
221 .o 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

190.5 
174.5 
183.0 
196.4 
180.2 

204.2 
188.6 
175.9 
206.4 
180.7 

187.8 
187.5 
180.8 
180.7 
186.6 

184.5 
185.8 
185.9 
176.3 
180.5 

192.1 
194.4 
188.7 
187.5 
191.0 

186.5 
181.7 
179.2 
180.6 
184.8 

188.7 
193.0 
186.8 
190.2 
169.2 

SE 1 
SE 
SE 
SE 
SE 

SE 
SE 
SE 
SE 
SE 

SE 
SE 
SE 
SE 
SE 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 
SE 

SE 
SE 
SE 
SE 
SE 

156.6 
169.6 
174.3 
167.5 
171 .O 

182.3 
178.9 
168.3 
172.2 
175.7 

170.9 
165.3 
171.1 
162.5 
166.8 

166.4 
163.8 
164.0 
162.3 
165.9 

167.6 
163.4 
168.4 
165.3 
167.8 

164.5 
166.3 
159.0 
159.3 
162.8 

156.1 
186.5 
191.1 
158.8 
169.7 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

(1) represents outer track or top flap. 
(2) represents inner track or bottom flap. 
K CODES BASED ON MODES ILLUSTRATED IN ATTACHED FIGURE. 

DFSUh, 
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023-331 3 

G EOSYNTEC 
FLUOR FERNALD 

GEORGIA 

DP-63 

DP-64 

DP-65 

9 6 6  

DP-67 

DP-68 

DP-68A 

210.3 
210.1 
209.7 

206.6 

220.6 
223.3 
226.7 
222.6 
221.3 

208.2 

223.8 
229.0 
226.7 
226.2 
224.7 

219.3 
221.7 
217.8 

214.7 

225.1 

217.8 

228.0 
224.8 
227.5 
223.2 

240.2 
244.2 
241.2 
244.2 
239.6 

234.6 
235.2 
234.0 
231.4 
229.1 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

171.3 

169.3 

175.9 

186.4 
167.1 
166.0 
166.7 
169.4 

172.0 
167.2 
165.6 
168.9 
160.9 

177.9 

178.0 

170.6 

182.2 

181.8 

I 68.1 

1 74.8 

I 69.8 
171.1 
170.9 
166.3 
168.3 

i 84.3 
158.9 
I 89.7 
174.0 
166.7 

181.7 
184.5 
171.9 
181.5 
I 89.7 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
S E I  1 

SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
AD BRK 

SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

170.0 
172.6 
171.4 
165.7 
163.2 

168.1 
170.7 
163.9 
160.4 
166.7 

182.8 

176.8 
173.5 

163.1 
162.8 

166.7 
174.4 
191.4 
166.3 
166.6 

181.0 
I 86.0 

183.7 

182.2 

173.0 
172.2 

168.9 

190.7 
183.9 
169.4 

187.2 
185.1 
186.2 
188.9 
181.7 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

(1) represents outer track or top flap. 
(2) represents inner track or bottom flap. 

DFSUN 

CODES BASED ON MODES ILLUSTRATED IN ATTACHED FIGURE. 
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I FLUOR FERNALD 
GEORGIA 

DP-68B3 238.9 
239.1 
239.7 
239.6 
236.9 

237.6 
236.7 
235.1 
234.2 
233.3 

239.8 
240.5 
241.2 
241.1 
236.3 

21 9.2 
220.1 
21 9.2 
222.8 
213.2 

237.2 
240.8 
242.2 
241.6 
241.3 

229.5 
229.6 
229.8 
229.1 
228.7 

259.1 
253.8 
249.7 
255.2 
252.7 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

188.9 
190.0 
188.6 
188.2 
187.7 

179.3 
187.2 
181.4 
162.7 
178.8 

171.9 
174.7 
175.1 
169.0 
170.3 

190.1 
181.7 
182.2 
178.5 
187.5 

178.3 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 

166.3 
177.3 
187.0 
169.4 
172.1 

171.9 
171.4 
180.7 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 

DP-69 

SE 
SE 

SE 
SE 
SE 
SE 
SE 

175.2 
177.6 

SE 1 
SE 1 

DP-70 184.8 
179.4 
184.5 
173.5 
181.4 

SE I 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

184.6 
185.4 
174.4 
179.3 
181.8 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

DP-72 SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

194.8 
204.6 
205.4 
198.8 
194.9 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

80.4 
81.2 
83.9 
79.9 

83.8 
85.1 
74.4 
72.4 

DP-73 SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

174.0 
174.9 
168.4 
162.3 
173.9 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 176.9 

DP-74 203.6 
206.2 
203.5 
198.2 
203.1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

185.7 
182.1 
185.6 
182.9 
176.7 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

(1) represents outer track or top flap. 
(2) represents inner track or bottom flap. 

DFSUN 

CODES BASED ON MODES ILLUSTRATED IN ATTACHED FIGURE. 
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FLUOR FERNALD 
GEORGIA 

DP-75 228.6 

233.2 
229.1 
225.8 

238.7 
BRK 
BRK 

BRK 

175.5 
190.9 
185.1 

171.6 
186.1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

182.2 
187.4 
194.9 
186.3 
174.3 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

~ ~~~ 

(1) represents outer track or top flap. 
(2) represents inner track or bottom flap. 
K CODES BASED ON MODES ILLUSTRATED IN ATTACHED FIGURE. 
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APPENDIX N 

Geomembrane Repair Summary Logs 
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LOCAnON: FERNALD, OHIO 

DESCRIPTION: 

(PROJECT ON-SITE DISPOSAL FACILITY (OSDF) 
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LEAK LOCATION SERVICES, INC. 
16124 UNIVERSITY OAK SAN ANTONIO, TEXAS 78249 (210) 408-1241 / FAX (210) 408-1242 

December 9,2002 

Mr. Chuck Van Arsdale 
Fluor Femald, Inc. 
P. 0. Box 538704 
Cincinnati, OH 45253-8704 

Fax: (513) 648-4528 

Subject: Revision 1 Final Report for "Leak Location Survey of the DOE On-Site 
Disposal Facility Landfill Cells 4 and 5 Primary HDPE Liner 
Located Near Hamilton, Ohio"; 
LLSI Project No. 210A 
FDF Project No. 20 104 

Dear h4r. Van Arsdale: 

Leak Location Services, Inc. conducted an electrical leak location survey of the On-Site 
Disposal Facility (OSDF) landfill cells 4 and 5 primary HDPE liner located at the DOE facility near 
Hamilton, Ohio. These newly constructed landfill cells are approximately 7 acres each and are 
double-composite lined with an 80-mil textured HDPE geomembrane liner and a geosynthetic clay 
liner (GCL). The electrical leak detection testing was performed on the primary bare geomembrane 
prior to placement of the geotextile cushion and subsequent upper protective soil layers. This report 
describes the results of the final leak location survey conducted on approximately 650,000 sq. fi of 
the bare primary liner. 

0 

I. SURVEY RESULTS 

A. Firstsurvey 

On September 24,2002 through September 28,2002 Martin Morales and Herman 
Flores of Leak Location Services, Inc. conducted an electrical !e& 1ocEtion sunrey ofthe eastern-half 
of the On-Site Disposal Facility (OSDF) landfill cells 4 and 5 primary HDPE liner. 

No leaks were located in the eastern-half of landfill cells 4 and 5 primary HDPE 
geomembrane liner. Figure 1 shows the area that was surveyed by the LLSI field crew during this 
first survey. 

KA-Conforms to tne Subcontract Wequiremenis 
[ ] &Minor Comment. tncot-porate and Resubmit 

sig: 

resuIts@leaklocationervices.com www.leaklocationservices.com 0 0 0 5 35 
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B. Second Survev 

On October 09,2002, Herman Flores of Leak Location Services, Inc. conducted an 
electrical leak location survey of the areas that had not been tested in the eastem-half of cells 4 and 
5 during the first suriey. In addition, a small area was retested because the destructive seam test 
failed to pass. Therefore, a cap strip of the failed seam was tested. 

No leaks were located in the areas that had not been previously tested in the eastern- 
half or of cell 5 along the cap strip. Figure 1 shows the area that was tested by the LLSI field 
personnel during the second survey. 

C. Thirdsurvey 

On October 18,2002 through October 24,2002 Martin Morales and Herman Flores 
of Leak Location Services, Inc. conducted an electrical leak location survey of the western-half of 
the On-Site Disposal Facility (OSDF) landfill cells 4 and 5 primary HDPE liner. 

e 

Sixteen leaks were located in the westem-half of lmdfil! cells 4 and 5 primary I-DPE 
geomembrane liner. Figure 1 shows the area that was surveyed by the LLSI field crew and the 
location of the leaks. The cell midpoint was overlapped by approximately 15 feet. Table 1 lists the 
locations and descriptions of the leaks. Leak number 3 was marked for repair by the CQA 
consultant: However, the repair of leak number 3 was not completed prior to conducting the leak 
location survey. Leak number 5 through leak number 16 were located on the western half of cell 4 
along the tie-in seam of cell 3. This area was tested at the request of Fluor Femald, Inc. prior to the 
completion of the nondestructive vacuum box testing of the welded seam and the certification by the 
third-party QA engineer. LLSI survey personnel retested the leaks that were repaired to verify that 
there were no additional leaks present near the repairs. 

u 11. CALIBRATION OF EQUIPMENT 

The leak location survey equipment was tested for proper operation and functionality at the 
beginning and end of each day and the equipment operation was routinely tested during the course 
of the work day. This test consisted of passing the squeegee sensor over a known hole in the primary 
liner to test operation and functionality of the equipment. In addition, a second test was performed 
to check the calibration of the equipment by placing a 0.0625 inch-diameter hole on a test pad placed 
on earth ground outside the testing area. These tests were documented and witnessed by a 
representative of the CQA engineer. The testing was performed in accordance with Fluor Femdd’s 
Technical Specifications, Construction Quality Assurance Plan, Construction Drawings, and 
approved Electrical Leak Detection testing work plan. 
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BLE 1. LOCATIONS AND DESCRIPTIONS OF THE LEAKS T. 
Leak Location Leak Description 

Failed weld on patch* # 306 repaired 
and resurveyed. 

114-inch knife cut, repaired and 
resurveyed. 

Leak Number 

1 Located on panel* # 11 1 near the tie- 
end between the east and west cells. 

Located on panel fi 103. 2 

Located on panel # 74 near the tie- 
end between the east and west cells 

3 A small rock puncture, repaired and 
resurveyed. 

A small kink in the liner, repaired 
and resurveyed. 

Failed patch, repaired and resurveyed 

4 Located on panel ## 73 

5 Located on the tie-end patch # 137 
between cells 3 and 4 

~ ~~~ 

Located on the tie-end patch # 137 
between cells 3 and 4 

~~ 

Failed patch, repaired and resurveyed 6 

7 Located on the tie-end patch # 137 
between cells 3 and 4 

~~ 

Failed patch, repaired and resurveyed 

8 Located on the tie-end patch ## 285 
between cells 3 and 4 

Failed patch, repaired and resurveyed 

~~ 

Located on the tie-end patch # 285 
between cells 3 and 4 

9 Failed patch, repaired and resurveyed 

10 
~~ 

Patch was not completely finished. 
Repaired and resurveyed 

Located on the tie-end patch # 285 
between cells 3 and 4 

11 Located on the tie-end patch # 285 
between cells 3 and 4. 

Failed patch, repaired and resurveyed 

12 Located on the tie-end patch # 182 
between cells 3 and 4 

Failed patch, repaired and resurveyed 

Located on the tie-end patch # I85 
between cells 3 and 4 

Failed patch, repaired and resurveyed 13 

14 Located on the tie-end patch # 183 
between cells 3 and 4 

Failed patch, repaired and resurveyed 

15 Located on the tie-end patch # 187 
between cells 3 and 4 

~~ 

Failed patch, repaired and resurveyed 

16 Located on the tie-end patch # 187 Patch failed repaired and resurveyed 
between cells three and 4 
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FIGURE 1. DRAWING OF CELLS 4 AND 5 SHOWING THE APPROXIMATE AREA 
SURVEYED AND THE APPROXIMATE LOCATION OF THE LEAKS 

III. LEAK LOCATION PROCEDURES 

A. General 

The water puddle test for bare liners was used to test the On-Site Disposal Facility 
landfill cells 4 and 5. This method detects electrical current flowing through holes in the 
geomembrane liner that are filled with water or other earth materials. A water puddle test sensor was 
used to systematically spread the water over the top surface of the liner and a low voltage leak power 
supply was used to energize the water with electrical current. The low voltage leak power supply 
is connected to an electrode placed in leak detection soil drainage layer located below the primary 
liner and the water puddle sensor head. When a hole in the liner is encountered water will fill the 
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hole or contact the soils in the hole and electrical current will flow between the electrodes located 
above and below the primary liner. The change in electrical current is monitored using an LLSI leak 
detector that converts the increase in the current to an audible tone indication. 

B. Water Puddle Leak Detection Sensitivitv 

LLSI has redesigned the leak detection electronics to obtain a higher leak detection 
sensitivity while utilizing a lower excitation voltage. In addition, we have incorporated the self- 
contained excitation power supply within the hand-held leak detection electronics. This modification 
eliminated the requirements of using a gasoline-powered portable motor generator to supply 120 volt 
A.C. power to an external stand-alone leak location power supply. 

When conducting an electrical leak location survey the measured electrical signal of 
a leak located in the geomembrane is directly.proportional to the excitation voltage and the 
sensitivity of the detector electronics. Therefore, the excitation voltage can be decreased if the 
sensitivity of the detector electronics is increased. This can be achieved without lowering leak 
detection performance. 

The previous excitation voltage that was used at the Fluor Fernald site was 30 volts 
D.C. with a leak detector sensitivity of 50 microamperes or greater for a 111 scale reading (600,000 
volts per ampere or less). The system was redesigned to operate using a self-contained power supply 
producing an excitation voltage of 18 volts with a full scale detector sensitivity range of 23 to 2.25 
microamperes (780,000 to 8,000,000 volts per ampere). The detector setting for the leak detection 
survey at the Fluor Fernald site was adjusted to 6 microamperes for full scale (3,000,000 volts per 
ampere). 

The redesigned leak location system electronics has an increased sensitivity range that 
is 1.3 to 13.3 greater than the previous system electronics. However, the leak location surveys that 
were currently being conducted of the cells 4 and 5 located at the Fluor Fernald site were using a 
detection sensitivity that is adjusted to five times the sensitivity of the previous surveys conducted 
by LLSI at the same site. This sensitivity may have to be occasionally readjusted to reduce nuisance 
background noise, but in no case will the detection sensitivity be less than the detection sensitivity 
used on previous surveys. 

C. Liner Wrinkles 

The electrical leak location method detects electrical paths through the geomembrane 
material. This electrical conduction path is provided by soil, water or other electrical conductors 
bridging the geomembrane material and contacting the earth materials placed above and below the 
geomembrane. If the geomembrane is not in complete contact with the supporting earth materials 
then an electrical conduction path may not exist and leaks may not be detected. 

Typically geomembranes are covered with earth materials such as water or soil. The 
weight of these materials helps to hold the geomembrane against the supporting sub-grade. In 
addition, the cover material keeps the geomembrane from exposure to the sun which helps to limit 
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excessive wrinkling of the geomembrane material due to thermal expansion. However, a bare 
geomembrane does not have the advantage of the cover materials to help limit the wrinkling due to 
thermal expansion of the geomembrane material. 

Bare liner water puddle surveys are conducted when the h e r  material is wrqlziely 
contacting the underlying geosynthetic clay liner (gcl). When wrinkles are encountered measures 
are taken to ensure the liner is laying flat against the supporting material. These measures include: 

0 
0 

Using additional personnel to walk in front of the squeegee; and 
Surveying during the cooler time of the day. 

Therefore, bare liner surveys are conducted during the cooler hours of the day or very 
early morning hours when the liner material is tight and in complete contact with the supporting sub- 
grade. In the areas where there were wrinkles in the liner of cells 4 and 5,  Fluor Fernald provided 
additional personnel to walk in front of and along the side of the squeegee to insure the liner was in 
complete contact with underlying geosynthetic clay liner (gcl). In addition, in areas where wrinkles 
were encountered, this area was resurveyed during the first part of the morning when liner was flat 
against the gcl and wrinkles would be minimized. Therefore, athorough survey of the areas affected 
by geomembrane wrinkles was conducted of cells 4 and 5 primary geomembrane. 

If there are any questions regarding the leak location survey or this report, please contact us 
at (210) 408-1241. We appreciate the opportunity to have been of service once again to the Fluor 
Fernald, Inc on this project. 

Very truly. yours, 

Herman Flores 
Project Manager 

\ Approved: 

Daren L. Laine 
President 




