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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 contractor shall not install the geosynthetics until the subgrade 
surface is acceptable. Installation of the geosynthetics will be considered acceptance of 
the subgrade.) 
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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. (i.e., The contractor shall not install the geosynthetics until the subgrade 
surface is acceptable. Installation of the geosynthetics will be considered acceptance o f  
the subqrade.) 
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CERTIFICATE OF ACCEPTANCE 
SUBGRADE SURFACE 

INSTALLER 

INSTALLER 
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REPRESENTAT 
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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 w i th  the project 
specifications. (i.e., The contractor shall not install the geosynthetics until the subgrade 
surface is acceptable. Installation of the geosynthetics will be considered acceptance of 
the subgrade.) 
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SUBGRADE SURFACE 

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. (i.e., The contractor shall not install the geosynthetics until the subgrade 
surface is acceptable. Installation of the geosynthetics will be considered acceptance of 
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1, The undersigned, duly authorized representive of  ASWL 

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. (i.e., The contractor shall not install the geosynthetics until the subgrade I surface is acceptable. Installation of the geosynthetics wi l l  be considered acceptance of 
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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 contractor shall not install the geosynthetics until the subgrode 
surface is acceptable. Installation of the geosynthetics will be considered acceptance of 
the subgrade.) 
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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 wi th  the project 
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surface is acceptable. Installation of the geosynthetics will be considered acceptance of 
the subgrade.) 

@’RIMARY: SECONDARY: 0 OTHER: 0 
f------ I 

PANEL NOS. 

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

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

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

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

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

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

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

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

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

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

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

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

@GEOS’MTEC CONSULTANTS nlr NO. 5-03-CAS REWEWED B 

SI GNAW RE 

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

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

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

. . . . . . . . . . . . . . . . .  . . . . . .  w. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

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

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

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

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

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -0Qbo0-37’. 



5371 

INSTALLER 
AU M O R  I ZED 
REPRESENTATI OWNER: P O €  

PROJECT 

I, The undersigned, duly authorized representive of 
do hereby accept the surface on which the geosynthetics will be installed and shall be 
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do hereby accept the surface on which the geosynthetics will be installed and shall be 
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specifications. (Le., The contractor sholl not install the geosynthetics until the subgrade 
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the subgrade.) 
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APPENDIX J 

GEOlMEMBRANE PANEL PLACEMENT 
MONITORING LOGS 
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Yl'i7.5 2 

3 
11 
5 

. . . . . .  6 
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t' I, n as v. .. G/>qP?. . .me?? .&. ..................................... 

?a: ... qw?.. !!.?e WM.. .................................... 
. .  cIa.qo3.. .lWp .w.. ........................ .as.. . . .  T?.. 
.. b123b3.. ISPfM. . w . .  !I.. . . . . . . . . . . . . . . . . . . .  .?a*.?. . . .  .W! 
. .b/W/P3.. ?@e. . h.. .". . . . .  ..'I.. . . . . . . . . . . .  .a+. . . .  .3?.b. 
. .. I!. .. .  .I.'. . . . . . . . . . . . . . . . . .  , . ... .3!8., 

It I 1  I 1  

I' I #  I1 

I' ) I  1 )  

P I1  I (  

I 1  ' I  

b 

1 1  '. 

. . . .  

. . . .  

. . . .  

. . . .  

. . . . .  

. . . . .  :I-: 
4' 
@I 
6. . . . . .  

Pa 

. . . . .  

p. 
R& 
1 

NOTE: (1) APPROXIMATE AREA- THIS PAGE (ft2) ACCUMULATED: 

VOTES: 
. .  

A u r n 4 4  
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CELL 6 SECONDARY 
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LOCATION: FERNALD, OHIO PROJECT N 0 - z - S  TASK NO.: 3.3 

DESCRIPTION: -%e QW& %- YEAR: ~ ~ 6 3  

PRIMARY: 0 SECONDARY OTHER: PRODUCT TYPE: 8a m i ~  tw 
L 1 
f PLACEMENT APPROX APPROX \ 

QA LOCATION MDTH LENGTt DATE TIME BATCH / ROLL NO. PANEL 

COMMENTS (ft) (ft) NO. ( d a y h o )  

!!?a. d3.S' 123 
123 

I su, 

I' 

J' 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* /!m .... . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .?.?. .. . . . . . . . .  

........................................ .a$. . . .  ..Re.. 
!6W. ............................... .?e 15.. . . .  m.. we.. ... .:. .......................... ......... 13s. aais 13 

dd 5 I.G. ................................... :. . . . . .  !*. . 
S.s- re5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .133.. 

w r2,f 133' 

I30 ?bW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ?&$. . . . . . . . . . .  
>93a. I27 . . . . . . . . . .  .: ................... .!!a 5.. . . . . . . . . . .  
DW 17 a3.s- 136 

TOTALS") qiqlS jwv: 

c 
t l  

J 30 a +?>.. 
i l  

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

IJ 

e4 

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

I -  I 

52J5qy'&2) ACCUMULATED: NOTE: (1) APPROXIMATE AREA: THIS PAGE 



AEBZ- GEOSYNTEC CONSULTANTS FLUOR FERNAU) 

PANEL PLACEMENT LOG 

LOCATION: FERNALD, OHIO 

DESCRIPTION: {&* Pb -3w s5G 
PROJECT NO.:-. TASK NO.: 3., 

YEAR: -3 
PRIMARY: 0 SECONDARY: & OTHER: PRODUCT TYPE: ($0 NL w 
7 

PANEL 
N 0. 

.$ M. 

.$:a?. 

.@.* 
$.-a. 
?:at.. 
$:a?. . 
S : W .  
?I?!. . 

s-32. 
S:%. . 

334.. 
3 5 . .  
1%. .. 

IS?. .. 
w.. . 

:34.. .. 
a b  

S.?! . . . .  
S.r?z.. . 

5 3 . .  . 
W?. .. 

....... 

PLACEMENT APPROX APPRC 
LOCATlON WlDTH ENGT 

DATE TIME BATCH / ROLL NO. 
COMMENTS ( f t )  ( f t )  (day/mo) 

~ Q . W ~ W I . .  . . . .  .?/~p. . W .  F+.hd c?..l~.C!.?!% . .  .$z. & . . .  GO 

m.mo3?lQa43.aP. ..... ?/23b3 . !.bW. ................................ .$a: .? ... .I.* 
rnrnJI . rnB.23.  .... .7@f43. . .M$. ................................. .?a:<. .. .I30 
~ 3 p o a ! o 3 3 ? ? .  ..... ?1?3@. ./Ye.. ..................................... 22-S ... .!do. 
m.w/lbzco3.a-Fg ... .?/??/03. . !.*S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  r) a**’ .I$ z 
~VP.W./!bUM?S?. .... .?/4/!3. . !.5*. ................................. . .22!$:..  . .  !?!? 
-!ale3 .+m. ... . ? ~ / 6 3 .  ./M. ,F;dr?.k+. &IW k.,KHi . . .  .$a*<. . .  .?a? 
~ r n i t l M J ~ l 0 ~ 3 . 3 < 3 . .  . .  .?/&3 !?*. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  e:?. . .?e? 

..m.. WO@!w3 (!o&@.av!. .... .?hp. . !?&? ......................................... 
mOw?yfo~O:!dC.9.. . .  TlhYl.; .I???. 1 8  b3.S .......................................... .3?!? 

w . ? m h q i m  3 s . .  .?Lqw. b 1 0 3 J ’ .  ......................................... .3??-- 
rn..8O.~.~OW~.3pg.. . .?.fq!?3.. !3<. ,b+Q.?!!i! tb .w3.. . . .  .a?:?. . ..s.?3. 
?!nwwy ItB.03. m.?. ... ?bp. . !m h . & ? A . & w .  . N * ? f . ~ .  . .?a:?. . .  ..\?.w 

K.. .. .?.&b!. !fils. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
!m7UQsD3[!O.?lR3.3?.? . . . .  .?&y& . !U?. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  g . 6  . . .  . 3 a S  
f !X$~2L!3/@?-!8.3 .s $2 .... ?/q&. . .  3. z?. . . . . . . . . . .  .I.’ .. .-. . , . . . . . . . . . .  JQ. . . . . .  . 3  8 ?. . 
U . T ~ W /  W Q ~ K ? .  . . . .  ?/%/e?. . /i6:0. . . e r . a w t .  .e. ~c17n..  . . . . . . . .  .g. 3 s  . . . . . . . . . . . . . .  I stl 

c 

b 

Y 

1)  

i f w o ~ W 7 ~ ~ D a l 0 3 .  &e.. .. Y?$m . .wz? u a>*$ 38d ............................................. e. . 
,a a- h 

s s  ? ? ? . W ~ . ? W . .  ~ 3 6  .............................................................. W$b IGS .: ..... .w. 
FwwFGq/o2lHzrt.. .... .?b$&. !CYO. ... .:. 8‘ S c  384 

P a 5  384 

‘ t  

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

I1 

K i l n  Gb4.nwa LAln1FS 

I f  .&l..s’ 135 ............................. , . . . . . . . . . . . . . . . . . . .  



e*32// TASK NO.: 3 LOCATION: FERNALD, OHIO PROJECT NO.: 

DESCRIPTION: Pf'MjQ 5 d ' ' 6  YEAR: 

/ - 
APPROX APPROX PLACEMENT 

LOCATION MOTH LENGTH 
COMMENTS 

QA 
ID 

DATE TIME BATCH / ROLL NO. PANEL 

NO. (day/mo) 

rm ................................................. fdAT--Ew- 3%. 
1318 FNRr -tbK 3a.s 36s- 

Iflo.. .FY??T. . give.. ............. .?T?.T.. . .?.n.*. 
!b!?.. . .  CWM . .Ed-. . . . . . . . . . . . . . .  n . 5 . .  . .360':. . .  

!. m. m9-r. .Wf . . . . . . . . . . . . . .  .e*.< .... ,968; . 
................. :. . . . .  .368 : . 

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

da si 

( NOTE: (1) APPROXIMATE AREA: THIS PA=: 15: 6 ?/ 6 5 (ft2) ACCUMULATED: 



CELL 6 PRIMARY 



e 

e 

/ 

DATE TIME BATCH / ROLL NO. PANEL 
NO. (day/m 0) 

PI . . . . . . . . . .  .hi?7-m?x?g/Q~c!32l3 . .  E-l<.-Y?. . /!??. 
?a. .... . ~ ~ Q ? O ~ ~ ? ~ / l ~ Z J O 3 . 2 ~ .  . .  .8.-./?* . !!?. 0 

. f3 .  . . . . .  ~D;70?%9?3/!o??.C?32~. . S-r!?!??. . .!?E. 

- - -- GEOSYNTEC CONSULTANTS 

PLACEMENT APPROX APPROX 
LOCATION WOW LENGTH 

\ 

QA 
ID 

COMMENTS ( f t )  (ft) 
er/rt . . . . .  .KG P. . . . . . . . . .  .nns .22.. . . .  /w. . .  

.................... .39.3?*.5. . .2?*.4. . 

................... i! .3W? . . . .  .Z?.?. .... '36. . .  * 

9 3 7  1 
J PANEL PLACEMENT LOG t-- 

PROJECT NO.: 6g3zr' TASK NO.: 3 

~~ 

PROJECT ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, OHIO 

DESCRIPTION: w m  5 cell fLd YEAR: 

PRIMARY: SECONDARY OTHER: PRODUCT TYPE: a@A'/y Hpl% 

- 
NOTE: (1) APPROXIMATE AREA: THIS PAGE: M s  -582.5 (ft2) ACCUMUU- 5% 

* 
c/%J 
ClW 

w 

5J.F 

. . . . . .  

. . . . . .  
w . . . . . .  

CChJ 
crfw 

sc/ul 
c/l.c/ 
cw 
C W  

C M J  

chw 

...... 

...... 

...... 

. . . . . .  

. . . . . .  

. . . . .  

. . . . .  

..... g 

I I db@@+&r-A 
31 
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(ft2> 1- NOTE: (1) APPROXIMATE AREA: MIS PAGE: ]?f! ?r? (ft2) ACCUMULATED: 

NOTES: 
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PROJECT ON-SITE DISPOSAL FACILITY (OSDF) 
m 

LOCAnON: FERNALD, OHIO PROJECT NO.:@1/ TASK NO.: 3 
YEAR: 2Oi03 DESCRIPTION: h Q s e  *& 

. . . . . . . . . .  

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

# 

.................... .8m? . . .  .?? ..s . .  .3.?2. .... cw 

. . . . . . . . . . . . . . . . . . . .  .?c/3??:. .??K . . .  375 .... m. 
w37.s- I a 5 -  13r.. Icw. I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

............................. mC6 I.?.?&. .1."!. . . .  .I"/" J 

1 / 

NOTE: (1) APPROXIMAE AREA: MIS PAGE: %@Fs?.% ( ft2) ACCUMULATED: 3iwse9 (ft2) 
NOTES 300,33985 

000053 
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FIELD TENSIOMETER CALIBRATION 



05/22/2003 08: 38 5306222704 

"NOTE:. ~ Readout and load cell above have been systems calibrated and are 
considered a matched pair. In general, calibrated readouts and 
load cells are not Interchangeable. * 

Customer Name: 
Tensiometer Serial Number: 

PWT PAGE 02 

.- . 

I w T ECCN A T I o N A L 

CALIBRATI ON CERTl FI CAT€ 

THE ISTRE CO. . 

LOAD CELL / 1NDlCATOR 

t-. 5 3 ?  1 

220 Volt 8 
LBS 

Device Calibrated: S-Type load cell Calibration Apparatus: 
Range: 0-500 Ibs. Tension Dead Weight system w/ 
Model No: 
Serial No: 

Readout Model No: 
Readout Serial No: . 
Channel No: 

Fluke Model 8840A Multimeter 

Indicator reading with no load L 0 I 
Applied Force Ibs. Output (mv): Display reading: Deviation Error: 

252 

8.040 
9.909 202 0.00 
1 1.776 0.00 
13.657 302 0.00 

Total Deviation Error (%): 

Temperature at time of calibration: 73 degrees F 
Exitation Voltage: 7 1  V DC 

Scale Factor (1): 0.0802 Ofiet(1): Fl 
Scale Factor (2): 

Break point 
0.0800 Offset (2): [El Calibration Check ## 

This calibration conforms to the standards set by ASTM E4. 

Calibration performed by: BILL AULTZ 
\ 

Date:\ 5/21/03 
#'./ 475- 

Signature: f l - .  

61 25 Enterprise Drive,#lO 
Diamond Sprlngs,CA 95619 
800-635-6693 

Ph: (530) 622-2791 
Fax (530) 622-2704 

www.plasticweldingtechnologies.com 
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LOCATION: FERNALD, OHIO 

DESCRIPTION: \,vWW 6 YEAR: a o o 3 ~ b ~  
CONTRACTOR: ~ 6 ' i W @ ~  /r*TENSIOMETER DESCRIPTION: h a w C 3 t X  

PROJECT NO:- TASK N O . : ~ a  

co 

I 
MACHINE 

N 0. 
NO. I 

OPEF 
ID 

. . . . .  

. 4,6 
Joe 

s .s. 
. . . . .  

. . . . . . . .  

3; 6, 
.JJ... 
. . . . . .  

4 .e .  

S.3. 

SS. 

. . . . . .  

. . . . . .  

. . . . . .  

J 4.. 
. s-s: 
.&$: 
. s s 9  

.$S . 
.$S.. 
5s 
3 -  
JG. 
.a. 
.J*! ? 

m.. 

. . . . . .  

. . . . . .  

ss . . . . .  

55 - 

FUSION 

. . . . . . . . . . . . . . .  1 Q' 6 . 4 . .  

. . . . . . . . . . . . . .  ?aa sa%. . 

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

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

. . . . . . . . . . . . . . . .  MO' e%. 

2 sa.: 6s % . . . . . . . . . .  

950:. . . . . . .  ss.zl I I 
.??%.0. . . . . . . . . . . . .  56 % 

.7G f . . . . . . .  so4 . 

. . . . . . . . . . . . .  ..G%. . 
7Zb" 60% 

4 0  

7<06 

k S T  RESULTS 

I 
SHEAR P A S 7  FAll 

(PPVPSi) I 
rso(rr3 P I 
do3faia P I I . . . ,  
!?bi!5?. . . . e .  I . .  . .  

!.??/I?< ?. ' . . . .  
a06-aib "p,i 

1 . " '  
??S: m. ,  . .r. I . .  . .  

!%/.6!. . . .  

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

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

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

as-aoa, P' . . . . . . . . . . . . . .  is, I . . ' '  
/S' . . . ? .  I .  . .  

J . . . .  

. .zw.. . . . . .  I . .  . .  

. .cG, . .  . C . .  3 . .  I . .  . .  

" i5 f .  ' '  

. , / ~ ~ .  'W . . .  . 

IF I - 
soo' . . . . . . . . . . . . . . . .  

I '' 191 ? I 
.!?+. . r.. I . .  . .  

. . . . . .  I . . . .  

. . .  ? . I  

. '?' I '  ' " 

. . . . . .  P , . . . .  

. . '9 P ' 1 ' " '  I '  ' " 

. . .p . ;  . . . .  

? I  
' .  

. . .  . I  . . . .  
P . . . . . .  I . . . .  

OA i 

000058 - 

NOTE: (1) MATERIAL DESCRlPTlON REFERS TO EITHER SMOOTl+/Sh4OOTH (S/S); SMOOM/TEXTURED ( S f l ) ;  
OR TEXNRED/fEXTURU) (T/T). A 

% O C E O S ~ K C  CONSULTANTS w N a  *os-= Rfmwmm fl) - % d l  H O . I Q - - .  



LOCATTON: FERNALD, OHIO 

DESCRIPTION: & Q 9 2 \ m ~ 2 -  , Wi2 &c YEAR: 

CONTRACTOR: kwrr ~ m , / f ~ e % N S I O M E T E R  DESCRIPTION: QOUJMR\NF ~ 

PROJECT NO:- TASK NO.: 364 3 

a 

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

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

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

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

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

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

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

. . . . . . . . .  

I FUSION 

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

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

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

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

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

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

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

169- \58 
188- '?3 
. . . . . . . . . .  

QA 
ID 

ZU 
'sw 

i$r 

Rd 

634 

w! 

N 

'4& . . .  

w 

m. 

& 
g 

PiL . . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

NOTE: (1) MATERIAL DESCRIPTION REFERS TO EITHER SMOOTH/SMOOTH (S/S); SMOOTH/E 
OR TEXTURED/EXTURED (T/T). Ph 

R€uma m. ai) SHE1 no.-a=- 2 2 OGEOSTNTEC cmsu~~urrs FILE NO. s-06-m 
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LOCATION: FERNALD, OHIO PROJECT N0.@32ir TASK .NO.: 3 . 3  

DESCRIPTION: eo.?? fltdd YEAR: do03 

CONTRACTOR: rk,W w! rs+Ee 0' c 
TENSIOMETER DESCRIPTION: ColW&ldc 

f I I 1 I I 

J 

TRIAL DATE nME MACHINE OPE 
SEAM (doy/mo) NO. IO 

.a.. . .E 
NO. 

PI.. . .6./*@. 

e:?. h/??]f??. 40?? . .  , E .  . . .  OL. 
??.-.?. . .  !/?YO.?. .?GI!? . . .  .9 3.  . . .  .?&. 
$5. . .4IP/O?. @!p!? . . .  .E . .  , . F 

. . .  .??. . . .  .9k 

.rS:2. . . q a . q t ? 3 .  .$so4 . : .. .9 ?. . . .  , . P.L. 

. .  . o h . .  . .  rs.. 

... .& .. ..76. 

. . .  .m.. . .  ?3. 
3 . . .  .?b.. . . . . . . .  

. . .  e?. . . . . . . . .  .e>. DC 

. . .  .C?k.. . .  r8.. 

. . .  .e?. . . .  

. . .  .ob.. . . .  fe . 

. . . .  &...  .ye.. 

DL 

... . . . . . . . . . .  
03 b L  . . . . . . . . . . . . . . . .  

63 DL . . . . . . . . . . . . . . . .  

EXTRUSION 

PREHEAT a m  
(SET/cJF) ( * C / <  

. . .  ?e-. . . . .  .a 

. .  ry???. . . .  .&.*! 
ssc saw 

. .s:?.s".c ... .5w 

S S " c  5& 
549 . . . . . . . . . . .  .*: 
. .6+?4. . . . .  

.5.6.. . .  m: 

. ,5??'. . . . .  gn 

. ~ * 0 . .  . .  .5&3. 

. t(2sf.. . .Wb. 

. .<+: . . . .  .rSSb. 

.. w. . . . .  < e o .  

. .sa.?: . , . .556*. 

. .Se:. SSO' 

535' &io* 
525' ss9 
5a5' . . . . . . . . . . .  .sss". 
1/00) . . . . . . . . . . .  .*:. .w.. .. cz. 
. w o  .... .=.I. 

SA5. 6 5 0  

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

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

-cas" s"'0' . . . . . . . . . . . . . . . . .  

- -  
c c  4 

. . . . . . . . . .  

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

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

. . . . . . . . . .  
52s 5 50 

TEST RESULTS 

I 
PEEL SHEAR PASS(FI 

139 Itdl 

rS2 

(PPi/PSi) (PPi/PSi) ' I 

P I  .. !?2.. . . .  J . 6 . .  . . . . . . . .  

' ?  . . . . .  .<e4 +I. . . . . . .  '....I.. 
. . . . .  1. c 

,64' ? I ?  . .99' . . . . . . .  ,. . .  

. . .  !?S. .  . . . .  P .f . .  
I s q  P . . .  I??. . . . . . .  .I.. . 

1. . 8 ~ ~ .  I F  

. .  '7f !ad.. - " ' r ' ?  

. . . . . . .  
' 1  ? 

. .  a 3 . .  . . .  ..I. P 
.I... 

I F  

. . . . .  .I.. 
? . ./a,. . . . .  ..I.. . .  

. . st?+!. . 
340 

. .84%.. 

( 4s 

I97 

r6.3 
zf9 

. . . .  

--a 

. .  /9.7.. . . . . .  I .4. 
1 95 ' 1  

. .  . . . . . . .  .I..., 
3 

. . .  ..F 
19 

t*t m . . . . . . . . .  . t  . . .  
? J V 7  

, / .99.. . . . . . .  . I . .  .. 
lc)I 

'f2-P 
.iaq. . . . . . . . . . .  

IY'I 

j .  ?+?. . . . . . . .  .I. . . .  

19%. tgq ' ' . ' . 
. . . . . . . . .  
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. . . .  .I-. 

I 

p 't :; 
P::;: .: 

. .  

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

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

I 
I 

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

. .  ..I.. . .  
I 

. .  "1.. . 
. "1. .. 
. .  .I. . . .  

. .  .I. . . .  
1 

. . . . . . .  

NO. 

i d  . . . . . . . . . . .  
2 C h  . . . . . . .  

- &  
b'''& . . . . . . . . . .  

. . . . . . .  

. . . . . . .  @ 

... . . . .  Ju 

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  
/ 

~~ 

%66%69) NOTE: (I) MATERAL DESCRlPTlON REFERS TO EITHER yltOOTH/SMOOTH (S/S); SMOOTH/TEXTUR 
Of? TEXTURED/lEXTURED (Tfl). 

%€OSYNlEC CCNSULTANTS FILE NO. -TSE REvlnmm S i E T  NO.-* L Z  



CELL 6 PRIMARY 



c-- 

FLUOR DANIEL -- GEOSYNTEC CONSULTANTS 

@ TRIAL SEAM LOG - FUSION 
c 

PROJECT ON-SITE DISPOSAL FACILITY (OSDF) 
+ 

1 3& 
LOCATION: FERNALD, OHIO PROJECT NO: -TASK NO.: 
DESCRIPTION:% ~ V L  UM (ORlmm) YEAR: ?-a33 

CONTRACTOR: WfX kam??A TENSIOMETER DESCRIPTION: ccv--mNb 

. . . . . . . . . . 



c 5 3 7  1 -- GEOSYNTE c CONSULTANTS 

TRIAL SEAM LOG - FUSION 
PROJECT ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD. OHIO 

DESCRIPTION: b WM?JZ YEAR: m3 

CONTRACTOR: WoR F~~IILD 

- 
6 32rl os 

PROJECT NO: dW09 TASK NO.: (34 

TENSIOMETER >€SCRIPTION: CoWMbbJc 

i 
nME 

- 
l0ZZ 

, !!e5 
!W 
.a!? 
iq35 . . .  

1370 
.@e 
rw. 
!M. 
!54q 
m. 
. .  8'5 
e= 
855 
'e. 
w., 
???. 

. . . . .  

I330 . . . . .  

1 b d  . . . . .  

b!?. . 

. . . . .  

. . . . .  

. . . . .  

. . . . .  

- 

MACHINE OPER MATER11 
NO. ID DESCRIPTI 

07, 
0'3 
09 

.9.. . .  

. .v!. . .  

. .e?. . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . .  

.3x 

. . . . .  

3%. 
. . . . .  
SSC F . . . . .  

. . ? .  . . .  SF. 

. .O?. . . . . .  ?.! . 

. . . . . . . . . . . .  (3 

07 J I  . . . . . . . . . . . . . .  

ssc 
09 ss% 

m 5 6 %  

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

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

. .a ssc . . . . . . . . . .  
03 S Z  

02 Di 
03 sy: 

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

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

. . . . . . . .  
0 1  . . . . . . . .  

.e.?. . . .  

.os. . . . .  

9. . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . .  

, Pl. , 
5% 

SSC 
. . . . . .  

. . . . . .  

2%. . 
. . . . . .  

. . . . . .  

. . . . .  

. . . . .  

- 

FUSION 

MEASURE1 
SPEED 

:=T/.c/F) ( ' C f l )  

. . .  ?so. . . . . . .  .e. . 

. ??eV., . . . .  ..3(99/.. 
'1 50" 38 . . . . . . . . . . . . . . . . . .  

. .  h:. . . . . . . .  .&% . . .  

. . . . . . . . . . . . .  .!e??. . . .  

. .8w" . . . . .  .w3. . . .  

. . b o .  . . . . . .  .*%. . . .  

?Go. . . . . . .  . a x .  . . .  

. . ? S O .  . . . . . .  .%. . . .  

&OD 

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

. . . . . . . . . . .  

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

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

TEST RESULTS 

. . . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

0) 
ID 

- 
RI 
Rc! 
!?! 
RN 
R t-1 
a 
RH 

R P 
AR 

RH 
fw 
c2M 
ZCa 
a4 
RH 
AN 
R H  

w 

. . . .  

. . . .  

. . .  

. . .  

. . .  

il!? 

e!' 
. . .  

. . .  

. . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  
. . .  

. . .  

. . .  

. . .  
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EXTRUSION 

.. .. . 



A=- 

- .  GEOSYNTEC CONSULTANTS 
1 

LOCATION: FERNALD, OHIO PROJECT NO: 40- I TASK .NO.: 3-3 

DESCRIPTION: C a L c P  kWSi5f YEAR: 

CONTRACTOR: O W  & TENSIOMETER DESCRIPTION: wmBAL5 

f j -q-z SEAM (doy/mo) 

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

9 4 .  8-lgco3.~?f?., 
I'srj, . -!4.-?3. . .@I3 . .  
-I36 m - 3  04/3 . . . . . . . . . . . . . . . . . . . . . . .  

.fi.7. F!t:?3.fi/0.. m. i !!-!?:?$. I* . . 

MACHINE I P  OPER MATER11 

No. I I D  I""" 
. . .  e.. . 
06 
0 6  

86 
g& 

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  
O b  . . . . . . . . . . . . . . . . . .  . L .  . .  

. .?b . . . . .  .I-!?. . ?&@I 
.02. . . . .  ?%. . W/!?? 
.w.. . .  

. . . . .  Q.6 
' . 0 d  

06 
. . . . . . . .  

. . . . . . . .  

.Ob.. . .  
06.. . .  

8 6  

?e. . . . .  

Q.6.. . . .  
ob 
06 ' ' ' ' .  ' 

. . . . . . . .  

. . . . . . . . .  
06 
Ob 
. . . . . . . . .  

. . . . . . . . .  

. 

I EXTRUSION 1 TEST RESULTS 

IP I -  
'P"r'- 

. P. .I. Y 

.$) . .;. r: 

'Q . 'I' - 
' .  ' . . I  ' . '  
,f. . .I.:. . 

. . .  

ii I- 

\ 
RE- OA 
TEST ID 
NO. 

G f k  e 

. . . . . . .  - w  
- a b  
. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  
-cud . . . . . . . . . . .  

. . . . . . . . . . .  
-c A 
. . . . . . . . . . .  - 

e . . . . . . . . . . .  - ... . . . . . . . .  
c 

. . . . . . .  
e RIj 
. 2// 

Pi i  

. . . . . .  

. . . . .  - 

. . . . . . . . . .  

. . . . . . . . . .  - 

. . . . .  c+' - Rr3 . . . . . . . . . .  
e 
. . . . . . . . .  
-c . . . . . . . . . .  - c w  . . . . . . . . . .  - 

NOTE: (1) MATERIAL DESCRIPTION REFl3S TO EITHER SMOOM/SMOOTH (S/S); SMOOTH/TEXWREO ( S f l ) ;  
OR TEXTURED/TEXTURED (T/T). - 00007 

e~~~~~~~ ~ M ~ ~ T A N T S  FILE NO. s-MTSE 



- FLUOR FERNfiD 
- 

-A- GEOSYNTEC CONSULTANTS 

r .?.4!.?3..!?4?. . .  e$.. .  
4 -1r.d 8C4 0-5 

9.n&3 /523& 03 
. . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  
9q2-03 /335/ 03 . . . . . . . . . . . . . . . . . . . . . . . . .  

i i 

. ..e. . 

. . .  03 . . .  

. .  .43. . . .  

. .  .4s. . . .  

. .63. . . .  
03 

..a . . . . .  
69 
43 

63 

03 . . . . . . . . .  

63 . . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

LOCATION: FERNALD, OHIO PROJECT NO:G0331/ TASK .NO.: 3.3 
DESCRIPTION: GCLG &b. &qd 5z YEAR: 2003 

CONTRACTOR: &vJfi ~wW&' TENSIOMETER DESCRIPTION: LBM&W& 

I OPE! 

I ID 

$5 
.a 
5g. 

. . . .  

J /  

J /  

Jl 

. . . . .  

. . . . .  

. . . . .  

J!. . 

J!. . 
.J!. . , 
J i  . . . . .  

J l  . . . . .  
JI 
J t  

J/ 
dl 
/I 
// 

/I 
d f  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . .  

. . . . . .  

. . . . . .  

J( .  . .  
Jf 

J/ 
J/ 

. . . . . .  

. . . . . .  

I TEST RESULTS 

. . . . . . . . .  
143 fa 
149- /33 
. . . . . . . .  

. . . . . . . .  

%??. . 

. . . . . . . .  
aX7-m 
24f- 232 
. . . . . . . .  

. . . . . . . .  
zz9-%a . . . . . . . .  

. . . . . . . .  

-60,:/4? . . . . . . . . . . . .  2f?-=l* 
wf-v  . . . . . . . . . . . . . .  a9334 
my44 *-a . . . . . . . . . . . . . . . . .  
W-/3? 26-U? 
76-f% 37-a 
~;OW s - d v i l  

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

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

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

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

. . .  ? -  ..I.. . . .  

. . . . .  ' P' T .  '- 

" ' . . I .  ' . '  

P I -  

P I'," 
4 - -  
. . .  .I.. . . .  

BI- 

. . . . . . . . . .  - *  . . . . . .  

44 

* RiJ 

* 
- i?H 

.-. . . . . . .  

. . . . . . . .  
- 

. . . . . . .  

. . . . . . . .  
@ RH 

.- Qd 
. . . . . . . . . .  "'kB 

. . . . . . .  

/ 

. . . . .  .@!? 

. . _ _ . .  
- - -et, 

- Rfl 

. . . . . . .  
d 

. . . . . . . . . .  

. . . . . . . . . .  

NOTE: (1) MATERIAL OESCRlPTlON REfXRS TO EITHER SMOOTH/SMOOTH (S/S); SMOOTH/EXTURE 
OR TEXTURED/TEXTURED (T/T). 

OGEOSYNIEC CCUSULTANK nu NO. >os-= SHEET NO.-* 4 b  



- -- I GEOSYNTEC CONSULTANTS 1 FLUORFERkALD 

LOCATION: FERNALD, OHIO PROJECT NO: Grbf 2'' TASK .NO.: 3.' 

DESCRIPTION: mUIa-b4 4ubn e S  YEAR: a3 
CONTRACTOR: FkUoE- TENSIOMETER DESCRIPTION: CDWMB CWE 

/ 

MACHINE OPEF 
NO. ID 

JI . .e?.. . . . . . .  
. .E . .  J/ 

8 3  31 

. .  .o? . . . . . . . .  

. .  .Q.?. . . .  f.'. . 
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. . . . . . . . . . . . . .  

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

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

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

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

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

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

. . . . . . . .  . .  

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

. . . . . . . .  . .  

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

. . . . .  . . . . . .  

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

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

I 

MATER1 

.Hi& 

.M/B 

.@?-XB 

.eile 
, ??I* 
.%?E4 
w p  
. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

5s' &a' 
e5" 2535' 
59s" 5B' 

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

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

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

TEST RESULTS 

SHEAR 
( P P V P S ~  

le 
.*.I. : . . 

. .m.. 
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. .&. . 
2 4  

. . A S .  
230 

, .&.3. . 
n'5-21i e-' ' . 
.a?? 
. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

i 

.e. .I : 
'.'.I.' P M  . . .  .I.. . 
P l y  

PI - 
. ' " 1 .  ' 
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I 
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. P .I. ' 1  'i . .  

" . . I .  . 
. . .  .I. . .  

I 
' ' .  ' .  

. ' ..I ' ' .  

. .  ..I.. ..  
I 

' . "I' ' ' .  

. . . I .  . . .  
I 
I 

' . 'I' ' . ' 

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

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

. ' "I ' .. 

. .  ..I.. .. 

. .  ..I.. . .  
I 

. . . . . . .  

RE- 01 
TEST It 
NO. 

- Ri 
- R E  

PI 
- a  

. . . . . . . . .  

. . . . . . . . .  - 

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . .  
- %  . . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  
I 

NOTE: (1) MATERlAL DESCRIPTION REFERS TO EITHER sMOOTH/SMOOTH (S/S); SMOOTH/TEXTURED &&07 
OR TEXTURED/TEXTURED (T/T). - 
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GEOMEMBRANE PRODUCTION SEAM LOGS 
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e @ -  5371 

DS-1 

DS-2 

DS-3 

@s-4 

DS-5 

DS-6 

DS-7 

148.0 
147.4 
149.7 
150.9 
150.1 

155.9 
159.2 
157.7 
158.2 
155.6 

241.3 
239.9 
239.3 
240.7 
240.5 

241.3 
243.4 
242.8 
240.8 
239.7 

232.6 
233.3 
235.0 
233.1 
234.1 

237.0 
235.5 
235.6 
235.2 
234.2 

237.6 
236.7 
236.5 
236.5 
235.0 

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 

130.5 
133.9 
136.3 
133.4 
133.6 

137.8 
136.1 
133.7 
146.0 
139.4 

157.8 
155.7 
153.7 
156.8 
158.8 

183.8 
183.7 
191.0 
184.9 
175.8 

162.5 
167.8 
169.1 
173.9 
173.2 

170.9 
160.6 
170.9 
167.0 
160.7 

168.4 
170.5 
169.2 
157.5 
160.1 

SEI 
SE1 
SEI 
SE 1 
SEI 

SE1 
SEI 
SEI 
SEI 
SEI 

SEI 
SEI 
SE1 
SE1 
SEI 

SEI 
SEI 
SEI 
SE1 
SEI 

SE1 
SE1 
SE1 
SEI 
SEI 

SEI 
SE1 
SE1 
SE1 
SEI 

SEI 
SEI 
SE 1 
SEI 
SE 1 

127.0 
127.5 
127.4 
130.0 
126.4 

136.2 
135.0 
156.5 
165.0 
138.6 

1 79.3 
192.3 
188.3 
200.2 
188.7 

1 64.8 
172.2 
172.4 
148.3 
171.2 

171.1 
162.3 
176.6 
174.9 
187.2 

142.6 
136.5 
142.7 
136.1 
177.2 

178.9 
171.4 
165.3 
178.8 
1 83.4 

SEI 
SEI 
SEI 
SEI 
SE 1 

SEI 
SE 1 
SE1 
SEI 
SEI 

SEI 
SEI 
SEI 
SEI 
SEI 

SEI 
SE1 
SEI 
SEI 
SEI 

SEI 
SE 1 
SE 1 
SEI 
SE 1 

SEI 
SEI 
SEI 
SE 1 
SE 1 

SE1 
SEI 
SEI 
SE1 
SE1 

EL (2) represents inner track or bottom flap. 
IN ATTACHED FIGURE. 

Golder Associates Inc. 
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I I 
GEOSYNTEC 

FLUOR FERNALD 
GEORGIA 

033-3586 

e-- 5371 

DS-8 

DS-9 

DS-10 

@-I2 

DS-13 

DS-15 

DS- 16 

233.0 
234.8 
236.0 
234.6 
232.6 

223.4 
231 .O 
232.2 
235.0 
235.2 

232.8 
235.7 
236.8 
237.7 
239.6 

241.7 
241.3 
242.0 
242.4 
236.5 

240.4 
240.2 
241.3 
240.9 
233.4 

238.8 
241.9 
241.5 
238.0 
238.5 

236.9 
238.5 
238.9 
239.1 
238.1 

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 

174.8 
176.7 
180.1 
177.1 
172.7 

169.5 
206.7 
202.5 
167.2 
200.4 

196.4 
187.9 
170.4 
178.7 
184.2 

200.0 
185.4 
181.4 
187.2 
1 99.9 

165.7 
176.5 
171.7 
172.9 
171.7 

161.0 
167.4 
185.3 
172.4 
170.6 

152.7 
153.5 
152.7 
156.4 
149.5 

SEI 
SE 1 
SEI 
SEI 
SE 1 

SEI 
SE 1 
SE 1 
SEI 
SEI 

SE1 
SEI 
SE1 
SEI 
SEI 

SEI 
SEI 
SEI 
SEI 
SEI 

SEI 
SEI 
SEI 
SE 1 
SEI 

SEI 
SEI 
SEI 
SEI 
SEI 

SEI 
SEI 
SEI 
SEI 
SEI 

164.3 
199.5 
176.0 
165.7 
166.7 

149.6 
140.5 
150.4 
145.7 
150.7 

1 93.2 
184.2 
185.7 
182.8 
183.5 

171.5 
172.6 
172.3 
164.8 
167.8 

164.5 
164.9 
161.7 
166.5 
169.0 

188.3 
183.0 
180.7 
171.9 
177.5 

173.3 
158.8 
170.7 
171.5 
177.5 

SEI 
SE 1 
SEI 
SE 1 
SE 1 

SEI 
SEi 
SEI 
SE 1 
SEI 

SE 1 
SEI 
SEI 
SEI 
SE 1 

SE 1 
SE 1 
SEI 
SE 1 
SE 1 

SE 1 
SEI 
SE1 
SEI 
SEI 

SEI 
SEI 
SEI 
SE 1 
SE 1 

SEI 
SEI 
SEI 
SE 1 
SE 1 

:EL (1) represents outer track or top flap. DFSUN m EL (2) represents inner track or bottom flap. 
(3) BREAK CODES BASED ON MODES ILLUSTRATED IN ATTACHED FIGURE. 

000135 
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GEOSYNTEC 
5371 

DS-17 

DS-18 

DS-19 

DS-21 

DS-22 

DS-23 

239.1 
239.2 
241.3 
238.4 
240.8 

242.0 
241.6 
241.7 
242.8 
241.5 

239.3 
241.1 
239.5 
234.5 
237.6 

240.2 
238.7 
240.2 
240.3 
240.8 

235.5 
236.4 
236.7 
236.4 
238.4 

237.4 
234.4 
236.3 
234.3 
235.4 

236.8 
237.3 
237.0 
235.5 
235.4 

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 

175.1 
178.9 
175.1 
180.4 
178.6 

175.2 
205.3 
164.9 
182.0 
186.4 

180.7 
174.3 
165.2 
163.7 
192.0 

178.8 
177.0 
178.8 
177.0 
181.0 

164.8 
151.6 
159.3 
141.2 
165.2 

203.8 
193.3 
181.3 
186.0 
202.6 

145.0 
151.4 
143.3 
143.3 
151.5 

SE1 
SE1 
SE 1 
SEI 
SEl 

SEI 
SE1 
SEI 
SEI 
SEI 

SE1 
SE1 
SE1 
SE1 
SE1 

SEI 
SE1 
SEI 
SE1 
SE 1 

SE1 
SEI 
SE1 
SEI 
SEI 

SEI 
SE 1 
SEI 
SE1 
SE1 

SEI 
SEI 
SE1 
SE1 
SE1 

189.5 
167.8 
196.6 
158.2 
168.5 

178.1 
183.3 
181.6 
173.7 
165.8 

158.3 
162.1 
161.6 
159.1 
156.7 

154.9 
190.6 
181.1 
154.8 
173.2 

149.6 
166.4 
167.0 
155.7 
148.8 

165.4 
153.3 
155.8 
152.0 
160.1 

211.1 
161.5 
185.7 
148.5 
165.5 

5e1 
SE 1 
5e1 
5e1 
SE 1 

5e1 
SE 1 
5e1 
5e1 
5e1 

SEl 
SE 1 
5e1 
SEI 
5e1 

SEI 
5e1 
5e1 
5e1 
SEI 

5e1 
SE 1 
SE 1 
5e1 
5e1 

SEI 
5e1 
5e1 
SE 1 
5e1 

5e1 
5e1 
SEI 
5e1 
5e1 

DFSUM represents outer track or top flap. 
represents inner track or bottom flap. 

CODES BASED ON MODES ILLUSTRATED IN ATTACHED FIGURE. 

Golder Associates Inc. 
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F- 5371 

SAM 
NUM 

DS-24 

DS-25 

DS-26 

V S - 2 7  

DS-29 

DS-30 

DS-31 

242.1 
240.4 
241.2 
243.4 
242.8 

244.2 
242.0 
240.3 
243.0 
241.7 

242.7 
241.3 
241.6 
241.3 
241.6 

236.5 
240.3 
241.1 
240.8 
241.2 

231 .O 
231.5 
231.7 
230.3 
230.2 

235.2 
235.8 
233.0 
234.9 
234.0 

238.7 
236.2 
236.9 
237.9 
234.6 

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 

190.0 
191.5 
191.5 
186.0 
1 94.9 

179.1 
196.5 
182.4 
166.3 
171.5 

160.3 
198.1 
161.8 
165.2 
189.5 

154.6 
175.1 
156.1 
180.5 
155.7 

177.9 
174.9 
174.1 
184.4 
172.6 

173.4 
167.9 
172.5 
174.1 
174.9 

180.7 
182.9 
185.1 
200.1 
180.9 

SE 1 
SE1 
SEI 
SE1 
SEI 

SEI 
SEI 
SEI 
SE1 
SE1 

SEI 
SE1 
SEI 
SE1 
SEI 

SEI 
SE 1 
SE1 
SE1 
SEI 

SEI 
SEI 
SEI 
SEI 
SE1 

SEI 
SE 1 
SE 1 
SE 1 
SE1 

SEI 
SE 1 
SEI 
SE 1 
SE 1 

166.5 
168.0 
167.7 
164.1 
164.8 

179.2 
161.2 
162.5 
152.3 
167.1 

156.8 
175.1 
162.1 
165.9 
162.5 

154.6 
167.7 
162.4 
185.7 
163.4 

186.4 
182.2 
188.7 
184.8 
181.9 

164.0 
164.3 
161.9 
64.6 
52.5 

80.7 
86.4 
74.1 
85.3 
79.9 

5e1 
SE 1 
SE 1 
5e1 
5e1 

SE 1 
SE 1 
5e1 
SE 1 
SE 1 

SE 1 
5e1 
5e1 
5e1 
5e1 

SE 1 
SE 1 
SE 1 
5e1 
SE 1 

5e1 
SE 1 
SE 1 
SE 1 
SE 1 

SEI 
5e1 
5e1 
SE 1 
5e1 

SE 1 
SE 1 
5e1 
SE 1 
SE? 

DFSUM EL (1) represents outer track or top flap. 
represents inner track or bottom flap. 

(3nREAK CODES BASED ON MODES ILLUSTRATED IN ATTACHED FIGURE. 

Golder Associates Inc. 
800137 
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0 GEOSYNTEC 
FLUOR FERNAU) 

+ -  5371, 

I GEORGIA i 

DS-32 

DS-33 

DS-34 

rbS.35 

237.9 
238.1 
232.5 
232.8 
235.3 

237.6 
235.6 
231.7 
239.9 
235.2 

231.1 
233.7 
237.7 
237.2 
237.7 

236.5 
240.5 
248.5 
244.2 
243.9 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

181.9 
1 n . s  
179.5 
180.5 
181.4 

194.5 
185.0 
193.7 
189.1 
195.0 

181.0 
185.2 
191.5 
186.4 
186.0 

193.0 
197.0 
194.5 
194.2 
1 99.5 

SE1 
SEI 
SEI 
SEI 
SEI 

SEI 
SEI 
SEI 
SEI 
SEI 

SEI 
SEI 
SE 1 
SE1 
SE1 

SEI 
SE1 
SEI 
SE 1 
SEI 

165.5 
179.0 
182.4 
156.1 
165.4 

188.4 
184.5 
192.3 
192.3 
189.4 

154.0 
165.9 
165.8 
162.4 
175.5 

198.7 
195.0 
196.4 
181.7 
177.3 

SEI 
SE1 
SE 1 
SE 1 
SE 1 

SE1 
SE 1 
SE 1 
SEI 
SE1 

SEI 
SE 1 
SEI 
SE 1 
SE1 

SE 1 
SEI 
SEI 
SE 1 
SEI 

:EL (1) represents wter track or t q  flap. 
EL (2) represents inner track or bottom flap. Y 

(3) BREAK CODES BASED ON MODES ILLUSTRATED IN ATTACHED FIGURE 

DFSUM 

000138 
Golder Associates lnc. 



JUNE 2003 033-3586 

FLUOR FERNAlD 

5 3 7 1  

DS-11 

DS-14 

DS-14A 

b ~ s - 1 4 ~  

167.3 
123.9 
155.6 
160.9 
164.9 

156.3 
155.9 
133.6 
62.8 
158.9 

156.9 
69.2 
157.6 
155.9 
144.3 

84.4 
144.3 
162.8 
163.2 
138.7 

BRK 1 
SE 1 
SE 1 

BRK 1 
BRK 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

BRKl 
SEI 

BRKl 
BRKl 
SE1 

SEI 
SE1 
SE 1 

BRKl 
SEI 

110.0 
121.6 
106.1 
89.0 
82.4 

88.3 
119.7 
109.6 
116.3 
128.2 

116.2 
119.5 
100.3 
99.7 
141.0 

149.3 
142.8 
97.5 
107.9 
116.8 

SE 3 
SIP 

SE 3 
AD BRK 
AD WLD 

BRK 2 
SE 3 
SE 3 
SE 3 
SE 3 

AD BRK 
AD BRK 

AD1 
AD BRK 
AD BRK 

5e3 
AD BRK 
AD BRK 

5e3 
5e3 

BREAK CODES BASED ON MODES ILLUSTRATED IN ATTACHED FIGURE. DESUN 0 
000139 

Golder Associates /ne. 
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JULY 2003 033-3586 

+--- 5 3  7 1, 
GEOSYNTEC 

FLUOR FERNALD 

I GEORGIA i 

SD- 1 

SD-2 

SD-3 

SD-4 

SD-5 

SD-6 

SD-7 

239.3 
243.0 
238.7 
238.9 
235.7 

234.2 
234.1 
237.4 
234.9 
235.6 

238.7 
239.2 
239.2 
238.4 
237.7 

236.2 
236.5 
235.0 
234.8 
233.8 

234.8 
236.0 
237.0 
237.3 
234.5 

234.9 
234.0 
235.2 
234.2 
235.2 

244.6 
239.1 
240.6 
240.5 
241.9 

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 

185.1 
180.9 
178.2 
191.0 
180.9 

181.2 
178.5 
1 78.2 
168.9 
159.0 

190.3 
185.4 
188.0 
190.3 
196.6 

166.3 
194.1 
162.0 
198.3 
158.8 

167.4 
192.3 
172.7 
187.4 
188.7 

186.4 
174.7 
191.1 
198.3 
198.3 

191.7 
181.1 
194.9 
183.7 
196.5 

SE 1 
SE 1 
SE1 
SE 1 
SE1 

SE1 
SE1 
SE 1 
SE 1 
SE1 

SE1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE 1 
SE1 
SE 1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE1 
SE1 
SE1 
SE 1 
SE1 

SE 1 

SE1 
SE1 
SE1 

A0 BRK(359L) 

154.0 
143.5 
188.8 
166.9 
178.5 

199.3 
197.3 
193.6 
195.7 
194.5 

171.0 
157.2 
164.9 
162.3 
159.5 

168.2 
172.2 
186.4 
171.4 
141.5 

163.3 
168.3 
164.5 
168.9 
153.0 

164.9 
168.5 
165.0 
187.4 
167.5 

189.3 
195.9 
188.2 
184.7 
182.0 

SEI 
SE 1 
5e1 
SE 1 
5e1 

5e1 
SE 1 
SE 1 
5e1 
SE 1 

5e1 
SE 1 
5e1 
5e1 
5e1 

5e1 
5e1 
SE 1 
5e1 
SE 1 

SEI 
SE 1 
SE 1 
SE 1 
5e1 

SEI 
SE 1 
5e1 
SIP 
5e1 

5e1 
5e1 
5e1 
SIP 
SE 1 

) PEEL (1) represents outer track or top flap. 
(2) PEEL (2) represents inner track or bottom flap. 

DFSUN 0 (3) BREAK CODES BASED ON MODES ILLUSTRATED IN ATTACHED FIGURE. 

0001S2 
Golder Associates Inc. 



JULY 2003 

a GEOSYNTEC 
FLUOR FERNALD 

L GEORGIA I 

5371 

SD-7A 

SD-7B2 

SD-8 

l b - 9  

SD-10 

SD-11 

SD-12 

252.0 
254.1 
253.7 
240.8 
248.9 

248.4 
250.2 
249.5 
252.5 
247.4 

240.1 
238.4 
236.5 
236.4 
234.9 

238.3 
241.1 
242.1 
239.8 
234.9 

238.0 
238.6 
239.9 
240.6 
236.0 

235.3 
239.2 
241.7 
242.0 
234.4 

242.1 
240.5 
242.2 
237.6 
241.0 

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 

194.1 
192.6 
189.4 
196.0 
188.4 

197.7 
197.2 
180.9 
195.4 
177.4 

1 74.3 
197.0 
183.2 
169.4 
161.9 

161.0 
188.0 
196.1 
196.2 
183.3 

188.4 
194.4 
208.7 
200.7 
153.4 

184.6 
188.9 
195.8 
90.5 
90.7 

71.2 
70.5 
72.0 
74.2 
75.2 

SE1 
SEI 
SEI 
SE1 
SE 1 

SE 1 
SE 1 
SEI 
SE1 
SEI 

SE 1 
SE1 
SE1 
SE1 
SE1 

SE 1 
SEI 
SE1 
SE1 
SEI 

SE1 
SE 1 
SE1 
SE1 
SE1 

SE 1 
SE1 
SE1 
SE 1 
SE1 

SEI 
SE 1 
SE1 
SE1 
SEI 

171.6 
185.7 
179.3 
183.3 
186.5 

172.0 
165.8 
169.3 
181.4 
170.8 

173.1 
165.3 
167.9 
167.9 
144.1 

179.5 
180.0 
179.4 
189.8 
155.3 

164.9 
160.9 
164.8 
160.8 
155.5 

1 77.3 
182.6 
195.1 
167.0 
148.3 

162.2 
190.7 
199.0 
189.5 
168.9 

SEI 
SE1 
SEI 
SE 1 
SE 1 

SEI 
SEI 
SEI 
SE 1 
SEI 

SE1 
SEI 
SEI 
SEI 
SEI 

SEI 
SEI 
SE1 
SEI 
SEI 

SE 1 
SE 1 
SE 1 
SE1 
SE1 

SEI 
SIP 
SIP 
SE 1 
SE1 

SE1 
SEI 
SEI 
SEI 
SE1 

1L (1) represents outer track or top flap. 
represents inner track or bottom flap. 

K CODES BASED ON MODES ILLUSTRATED IN AlTACHED FIGURE. 

Golder Associates lnc. 

DFSUM 

000153 



JULY 2003 0333586 

i FLUOR FERNALD I GEORGIA 

SD-14 

SD-15 

SD-16 

6 - 1 7  

SD-18 

SD-19 

SD-20 

236.6 
229.5 
232.7 
234.2 
235.3 

233.6 
234.5 
232.5 
235.0 
236.5 

239.7 
237.0 
238.1 
240.4 
239.8 

236.4 
238.0 
240.8 
239.2 
239.8 

238.0 
237.2 
237.7 
235.6 
234.3 

238.3 
236.0 
238.2 
236.2 
236.6 

246.0 
244.4 
244.8 
246.8 
243.2 

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 

166.0 
164.1 
198.6 
183.4 
172.7 

167.9 
170.0 
171.1 
167.1 
167.2 

192.2 
189.0 
196.7 
191.9 
190.7 

197.5 
197.4 
201.7 
189.3 
193.0 

170.9 
151.6 
151.5 
152.6 
150.6 

171.2 
165.7 
174.4 
174.7 
1 79.6 

202.0 
201.7 
198.9 
172.3 
190.6 

SE1 
SEI 
SE1 
SEI 
SEI 

SEI 
SEI 
SE1 
SE1 
SE1 

SEl 
SE 1 
SEI 
SE1 
SE1 

SEI 
SE1 
SE1 
SE1 
SE1 

SE1 
SE1 
SE1 
SE1 
SE1 

SE1 
SE1 
SE1 
SE1 
SE1 

SE1 
SE1 
SE 1 
SE 1 
SEI 

192.6 
179.0 
160.1 
167.5 
163.0 

152.8 
151.7 
155.1 
166.5 
154.3 

165.9 
167.4 
177.8 
169.5 
183.7 

165.4 
155.6 
157.0 
176.3 
186.2 

181.5 
164.1 
173.2 
175.5 
175.7 

159.3 
153.5 
154.7 
157.1 
150.5 

147.1 
144.8 
151.8 
170.0 
183.2 

SE1 
SE1 
SEI 
SE1 
SE1 

SE 1 
SEI 
SEl 
SE1 
SE1 

SE1 
SE 1 
SEI 
SE1 
SE1 , 

SE1 
SE 1 
SEI 
SE1 
SE1 

SE 1 
SE 1 
SE 1 
SE 1 
SE1 

SE1 
SE1 
SE1 
SEI 
S E  1 

SE 1 
SE1 
SE1 
SE 1 
SEI 

EL (1) represents outer track or top flap. 
-L (2) represents inner track or bottom flap. 

DFSUk . -  
k EAK CODES BASED ON MODES ILLUSTRATED IN AlTACHED FIGURE. 

000154 
Golder Associates Inc. 



AUGUST 2003 0333586 

GEOSYNTEC 
FLUOR FERNAU) 

I GEORGIA i 

SD-21 

SD-22 

SD-23 

6 - 2 4  

SD-24A 

SD-248 

SD-25 

239.7 
249.3 
245.9 
250.9 
249.3 

243.4 
242.1 
242.3 
242.1 
237.9 

231.3 
233.7 
237.9 
246.7 
243.0 

240.6 
255.8 
253.7 
251.5 
249.6 

267.2 
229.7 
238.0 
233.6 
231.1 

253.6 
242.5 
245.1 
239.1 
245.0 

240.7 
238.8 
240.0 
243.0 
241.2 

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 

181.6 
197.3 
198.1 
195.7 
186.4 

191.3 
195.3 
182.9 
183.7 
179.9 

174.5 
172.2 
180.4 
185.8 
176.6 

185.0 
188.3 
130.1 
137.1 
201.4 

199.2 
200.0 
207.7. 
185.1 
196.8 

188.4 
192.4 
198.2 
84.9 
89.5 

78.1 
77.6 
82.2 
91.7 
89.7 

SE 1 
SE1 
SE1 
SE1 
SE1 

SE1 
SEI 
SE1 
SE1 
SE1 

SE1 
SE1 
SEI 
SE1 
SEI 

SE1 
SE1 
AD 
AD 
SE1 

SE1 
SE1 
SE1 
SE 1 
SE1 

SE1 
SE 1 
SE 1 
SE1 
SE1 

SE1 
SE 1 
SE 1 
SE 1 
SE 1 

139.9 
145.1 
145.0 
145.0 
150.7 

186.2 
180.0 
174.7 
179.1 
185.9 

119.8 
120.0 
127.8 
133.0 
125.7 

169.7 
167.5 
193.3 
160.0 
143.1 

170.3. 
143.4 
179.0 
161.9 
129.9 

134.3 
155.7 
129.5 
149.1 
133.3 

174.1 
161.8 
148.3 
139.9 
159.4 

5e1 
5e1 
SEI 
5e1 
SE 1 

SE1 
SE 1 
SE 1 
SE1 
SE1 

SEI 
SE1 
SE1 
SE1 
SE1 

SE1 
SE1 
SE1 
SE 1 
SE1 

SE1 
SE1 
SE1 
SEI 
SE1 

SE 1 
SE1 
SE1 
SE1 
SE1 

SEI 
SE 1 
SE1 
SE1 
SE1 

DFSUb 
. -  EL (1) represents outer track or top flap. 

L (2) represents inner track or bottom flap. 
CODES BASED ON MODES ILLUSTRATED IN ATTACHED FIGURE. 

000155 
Golder Associates Inc. 
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GEOSYNTEC 
F WOR FERNALD 

I GEORGIA I 

SD-26 

SD-26A 

SD-26A1 

SD-26B 

SD-27 

SD-28 

235.2 
236.7 
234.9 
236.8 
236.4 

242.4 
241.5 
241.7 
239.5 
239.9 

236.4 
239.7 
241.6 
236.6 
236.2 

243.7 
244.9 
240.9 
243.2 
244.0 

231.0 
231.3 
229.7 
231 .O 
231.3 

239.1 
239.8 
241.1 
239.1 
237.6 

237.7 
238.7 
239.5 
240.3 
239.1 

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 

167.4 
151.7 
162.4 
165.6 
181.1 

195.7 
177.0 
181.5 
166.5 
175.9 

186.5 
172.1 
175.7 
184.9 
185.7 

167.5 
176.1 
171.1 
164.4 
173.4 

195.7 
182.4 
187.4 
181.8 
173.6 

170.1 
161.3 
153.4 
150.4 
158.6 

164.8 
165.0 
164.0 
166.1 
173.8 

SEI 
SEI 
SE1 
SEI 
SEI 

SEI 
SEI 
SE1 
SEI 
SEI 

SEI 
SE1 
SEI 
SEI 
SEI 

SE1 
SEI 
SEI 
SEI 
SEI 

SE 1 
SEI 
SEI 
SEI 
SEI 

SEI 
SEl 
SE 1 
SEI 
SE1 

SE1 
SEI 
SEI 
SEI 
SEI 

107.9 
106.5 
110.2 
111.9 
115.9 

105.3 
109.9 
125.5 
110.7 
103.1 

117.0 
129.7 
112.7 
106.5 
115.7 

144.4 
135. I 
154.7 
146.0 
147.5 

126.6 
130.5 
129.2 
115.5 
119.7 

162.5 
168.5 
156.1 
147.7 
164.4 

155.7 
147.5 
161.9 
132.5 
132.6 

SEI 
SE 1 
SE 1 
SE1 
SEI 

SE 1 
SEI 
SEI 
SEI 
SEI. 

SEI 
SE1 
SE 1 
SEI 
SEI 

SEI 
SEI 
SEI 
SE1 
SEI 

SE 1 
SEI 
SE 1 
SEI 
SEI 

SE1 
SEI 
SE1 
SE 1 
SE1 

SEI 
SEI 
SE 1 
SEI 
SEI 

EL (1) represents outer track or top flap. DFSUM 
L (2) represents inner track or bottom flap. 

CODES BASED ON MODES ILLUSTRATED IN AlTACHED FIGURE. 

000156 
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e-- 5 3 7 1  
GEOSYNTEC 

FLUOR FERNALD 
I GEORGIA I 

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

SD-29 

SD-29B 

SD-29B1 

6, -30 

240.9 
241.5 
242.8 
241.7 
242.9 

237.9 
237.3 
236.5 
238.0 
234.1 

243.0 
243.0 
243.0 
243.0 
243.6 

240.5 
241.1 
239.8 
239.7 
240.2 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
0RK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

- 

186.6 
178.0 
186.8 
188.6 
180.4 

178.8 
183.8 
182.0 
183.5 
177.1 

149.3 
167.1 
176.4 
170.1 
159.9 

176.2 
177.2 
158.0 
152.3 
170.8 

- 

SE1 
SE1 
SE 1 
SE1 
SE1 

SEI 
SE1 
SE 1 
SE 1 
SEI 

SE1 
SE1 
SIP 
SEI 
SEI 

SE 1 
SE1 
SE1 
SE1 
SEI 

- 

184.4 
196.9 
197.6 
191.5 
179.8 

45.7 
110.9 
100.9 
89.0 
189.9 

171.4 
174.3 
151.8 
181.2 
155.3 

158.3 
201 .o 
194.1 
163.5 
169.1 

AD 
AD BRK (14%) 

SE 1 
SEI 
SEI 

AD 
AD 
AD 
AD 
AD 

SE 1 
SEI 
SEI 
SEI 
SE1 

SE 1 
SEI 
SE1 
SEI 
SE1 

(I) represents outer track or top flap. 
EL (2) represents inner track or bottom flap. 

DFSUN 

REAK CODES BASED ON MODES ILLUSTRATED IN AITACHED FIGURE. 

4900157 
Golder Associates Inc. 



JULY 2003 

I i 
GEOSYNTEC 

FLUOR FERNALD 
GEORGIA 

0333586 

s* 5 3 7 1  

SD-13A3 

SD-3 1 

SO-31A 

k D - 3 1  B 

SD-32 

SD-33 

212.7 
184.2 
211.0 
223.0 
216.1 

235.3 
245.8 
240.4 
244.4 
236.5 

244.8 
239.7 
246.7 
250.5 
245.2 

231.1 
227.7 
243.8 
245.1 
231.0 

236.9 
234.9 
228.3 
235.7 
235.6 

245.4 
241.0 
244.3 
240.7 
243.6 

BRK 2 
BRK 2 
BRK 2 
BRK 2 
BRK 2 

BRK 2 
BRK 2 
BRK 2 
BRK 1 
BRK 1 

BRK 2 
BRK 2 
BRK 2 
BRK 2 
BRK 2 

SE 2 
SE 2 
SE 2 

BRK 2 
BRK 2 

BRK 2 
SE 2 
SE 2 

BRK 2 
BRK 1 

BRK 1 
SE 2 

BRK 1 
BRK 2 
SE 2 

115.9 
123.4 
11 3.5 
120.0 
116.6 

174.9 
141.1 
162.6 
137.9 
169.4 

137.1 
143.5 
154.0 
148.2 
148.5 

179.7 
176.9 
173.3 
172.0 
172.0 

141.7 
146.0 
144.0 
155.4 
166.5 

127.0 
153.2 
141.3 
126.2 
186. a 

SE 3 
SE 3 
SE 3 
SE 3 
SE 3 

AD BRK 
SE 3 

AD BRK 
AD BRK 

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 
SE 3 
SE 3 

BREAK CODES BASED ON MODES ILLUSTRATED IN ATACHED FIGURE. DESUN 0 
000158 

Golder Associates, lnc. 
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AUGUST 2003 0333586 

I FLUOR FERNALD 
GEORGIA 

8 

*- 5 3 7 1  

PD-1A 

PD-1 B 

- 1  

PD-2 

I) 
PD-3 

PD-4 

PD-5 

PD-6 

243.3 
241.5 
240.4 
240.0 
239.5 

240.9 
240.3 
241.5 
241.2 
238.0 

240.2 
241.5 
242.0 
243.2 
242.9 

240.4 
239.4 
238.5 
241 .O 
240.4 

243.5 
244.2 
244.2 
246.7 
241.1 

240.0 
240.8 
237.7 
239.3 
237.4 

244.6 
244.9 
244.7 
241.7 
243.2 

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 

150.5 
146.7 
162.5 
165.7 
157.2 

182.7 
168.9 
165.4 
168.8 
145.3 

184.7 
186.2 
183.5 
191.5 
198.2 

199.0 
192.8 
200.5 
166.6 
199.6 

202.8 
184.0 
183.0 
186.8 
173.6 

193.5 
194.2 
186.3 
194.3 
172.4 

187.7 
790.9 
199.9 
192.0 
164.5 

SE 1 
SEI 
SE 1 
SEI 
SEI 

SEI 
SEI 
SEI 
SEl 
SEI 

SEI 
SE1 
SE1 
SE 1 
SE1 

SE 1 
SE1 
SE1 
SEI 
SE1 

SE1 
SE1 
SE1 
SEI 
SEI 

SEI 
SE1 
SE1 
SEI 
SE1 

SEI 
SEI 
SEI 
SE1 
SEI 

189.8 
186.0 
167.6 
176.1 
181.9 

128.0 
160.3 
145.0 
162.6 
159.3 

177.0 
181.0 
169.0 
200.6 
178.4 

1 78.0 
168.5 
178.8 
182.2 
154.6 

188.4 
167. I 
181.1 
176.3 
164.6 

174.6 
175.1 
172.0 
175.8 
175.0 

163.7 
176.3 
173.6 
149.5 
134.6 

SEI 
SE1 
SE1 
SE1 
SE1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SEI 
SEI 
SEI 
SEI 
SEI 

SE 1 
SEI 
SEI 
SE 1 
SE1 

SE1 
SE1 
SE1 
SEI 
SE1 

SEI 
SE1 
SEI 
SE1 
SE1 

SEI 
SEI 
SEI 
SEI 
SEI 

(1) represents outer track or top flap. 
EL (2) represents inner track or bottom flap. 

DFSUM 

(3) BREAK CODES BASED ON MODES ILLUSTRATED IN ATTACHED FIGURE. 

Golder Associates Inc. 

000176 



AUGUST 2003 b .  033-3586 

FLUOR FERNAU) 
GEORGIA 

PD-7A 

PD-7B 

PD-8 

PD-9 

PD-10 

PD-1 

PD-13 

235.8 
235.4 
235.6 
237.5 
237.0 

246.1 
244.9 
244.3 
248.7 
240.7 

241.2 
242.7 
242.4 
240.9 
240.2 

250.6 
250.1 
247.8 
248.2 
247.4 

241.6 
240.0 
240.4 
241.1 
239.3 

231.5 
231.0 
231.2 
233.4 
235.3 

234.9 
239.1 
237.3 
235.0 
240.1 

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 

185.7 
153.1 
169.5 
164.6 
168.5 

204.5 
187.0 
200.4 
200.3 
191.1 

194.1 
196.4 
164.2 
186.7 
179.1 

187.6 
185.4 
194.7 
198.6 
186.7 

183.9 
184.3 
1 79.9 
189.3 
199.7 

185.6 
179.2 
181.8 
172.7 
183.7 

155.8 
1 90.0 
178.8 
175.6 
183.6 

SE1 
SEI 
SE 1 
SE1 
S E  1 

SE1 
SE 1 
SE 1 
SE 1 
SE1 

SE1 
SE1 
S E  1 
SE1 
SE1 

S E  1 
S E  1 
SEI 
SE1 
SE1 

SE1 
SE1 
SEI 
SEI 
SE1 

SE1 
SE1 
SE1 
SE 1 
SE 1 

SEI 
SE1 
SE1 
SE1 
SE1 

168.1 
177.1 
182.1 
170.1 
186.0 

140.1 
180.2 
144.0 
189.3 
136.6 

158.1 
160.0 
159.5 
176.8 
168.2 

139.3 
155.0 
145.3 
157.4 
160.3 

180.9 
158.8 
177.4 
164.3 
150.6 

186.9 
180.3 
167.7 
162.7 
177.2 

188.5 
199.4 
165.4 
183.5 
198.5 

5e1 
5e1 
S E  1 
5e1 
SEI 

S E  1 
SE  1 
S E  1 
S E  1 
S E  1 

5e1 
5e1 
5e1 
5e1 
5e1 

S E  1 
5e1 
5e1 
SEI 
5e1 

5e1 
5e1 
S E  1 
5e1 
5e1 

5e1 
SEI 
5e1 
5e1 
5e1 

5e1 
5e1 
5e1 
5e1 
5e1 

EL (1) represents outer track or top flap. . DFSUM 

EEL (2) represents inner back or bottom flap. 
(3) BREAK CODES BASED ON MODES ILLUSTRATED IN AlTACHED FIGURE. 

Golder Associates Inc. 
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AUGUST 2003 0334586 
* 

It 5371 

PD-14 

PD-15 

PO- 1 6 

I) 
PD-16A 

PD-16A2 

PD-168 

PD-17 

230.7 
234.2 
230.7 
231.5 
232.1 

235.6 
236.4 
235.8 
233.4 
233.3 

221.9 
212.6 
217.4 
221.1 
226.3 

238.9 
240.5 
225.4 
228.2 
229.8 

223.0 
229.9 
223.9 
231.5 
21 8.5 

226.3 
208.5 
220.2 
225.9 
221.8 

262.2 
264.1 
268.1 
257.1 
261.7 

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 
SE1 
BRK 

162.6 
159.3 
158.4 
160.1 
168.2 

153.3 
155.1 
167.7 
172.0 
171.7 

175.5 
174.9 
173.2 
172.8 
174.4 

179.0 
178.1 
124.4 
155.3 
169.9 

171.4 
171.3 
174.7 
185.7 
173.7 

174.5 
170.7 
162.2 
170.0 
171.0 

185.9 

184.3 
197.0 
183.4 

188.8 

SE1 
SE1 
SE1 
SE1 
SE1 

SE1 
SE1 
SE1 
SE1 
SE1 

SE1 
SE1 
SE1 
SEI 
SE1 

SEI 
SEl 

SE1 
SE1 

SE1 
SE 1 
SEl 
SEI 
SE1 

SE1 
SE 1 
SE1 
SE1 
SEI 

SE1 
SE1 
SE 1 
SE1 
SEI 

AD BRK (16%) 

171.1 
180.8 
182.2 
170.5 
165.8 

175.7 
156.8 
175.1 
180.5 
185.6 

139.6 
160.7 
168.7 
152.5 
175.7 

165.4 
190.0 
179.1 
173.3 
175.3 

179.4 
184.1 
177.2 
169.1 
153.9 

174.9 
170.1 
171.6 
181.7 
182.6 

163.5 
187.0 
166.9 

181.3 
158.3 

EL (1) represents outer track or top flap. m EL (2) represents inner track or bottom flap. 
DFSUN 

SE1 
SE1 
SE1 
SE1 
SE1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SE 1 
SE 1 
SE1 
AD 
SEI 

SEl 
SE 1 
SEl 
SEI 
SE1 

SEI 
SE1 
SEI 
SE1 
SE1 

SEI 
SE1 
SE1 
SEI 
SEl 

SEI 
SE1 
SE1 
SE1 
SE1 

(3) BREAK CODES BASED ON MODES ILLUSTRATED IN ATTACHED FIGURE. 

800178 
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GEOSYNTEC 
FLUOR FERNALD 

GEORGIA 

PD-18 234.4 
233.4 
233.0 
232.1 
229.5 

PD-19 229.3 
229.7 
219.6 
224.6 
225.6 

PD-19A2 250.3 
247.8 
247.9 
245.4 
249.1 

PD-19A4 230.7 
222.8 
214.8 
228.9 
227.0 

PD-19A5 241.3 
228.4 
236.5 
236.1 
233.6 

PD-1982 - 227.0 
234.4 
238.4 
236.5 
229.0 

PD-20A3 242.0 
243.5 
241.5 
241.9 
240.8 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
B W  
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

178.2 SEI 
182.2 SEI 
179.0 SE1 
164.9 SE 1 
163.7 SEI 

177.9 SE 1 
135.7 AD BRK(ll%) 
167.5 SEI 
174.3 SE1 
203.8 SE 1 

151 .O AD BRK(25%) 
169.4 SE 1 
202.6 SE1 
206.4 SE1 
193.3 SE1 

136.1 AD BRK (19%) 
194.9 SE1 
201.2 SE1 
175.7 SE1 
176.6 SE 1 

185.2 SE1 
196.7 SE1 
198.0 SEI 
190.8 SE1 
198.4 SE1 

180.4 SE 1 
171.1 SE 1 
211.8 SE1 
176.7 SE1 
158.0 SE1 

1 70.3 SE1 
176.6 SE1 
177.2 SE1 
150.9 SEI 
143.7 SEI 

174.2 
171.1 
173.7 
173.1 
167.8 

152.1 
138.6 
152.3 
144.4 
159.9 

168.0 
1 79.6 
142.4 
132.7 
145.5 

159.1 
173.6 
146.6 
143.5 
158.1 

172.2 
187.8 
167.6 
181.2 
190.9 

148.9 
146.1 
159.7 
163.3 
147.8 

190.9 
148.2 
156.6 
147.4 
156.5 

5e1 
5e1 
5e1 
5e1 
5e1 

SE 1 
SE 1 
SE 1 
SE 1 
SE 1 

SEI 
SE 1 
SEI 
SE1 
SE1 

SE1 
SE1 
SEl 
SE1 
SE1 

SE1 
SE1 
SE1 
SE1 
SE1 

SEI 
SEI 
SE1 
SE1 
SE1 

SEI 
SE1 
SEI 
SE1 
SEI 

) PEEL (1) represents outer track or top flap. 
) PEEL (2) represents inner track or bottom flap. 

DFSUW 

(3) BREAK CODES BASED ON MODES ILLUSTRATED IN AlTACHED FIGURE. 

Golder Associates Inc. 
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I- GEOSYNTEC 
FLUOR FERNAU) 

I GEORGIA J 

234.0 
236.8 
236.9 
236.1 
235.4 

239.2 
237.0 
239.3 
240.5 
240.7 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

169.8 
184.8 
185.8 
170.2 
178.8 

186.4 
170.8 
180.1 
186.4 
177.9 

175.0 
176.8 
187.4 
184.4 
177.8 

SE 1 
SE1 
SEI 
SIP 
SE1 

SEI 
SIP 
SE1 
SE1 
SEl 

SE1 
SEI 
SE1 
SE1 
SE 1 

157.2 
161.0 
186.5 
180.7 
175.2 

152.2 
154.6 
156.1 
155.4 
159.4 

161.4 
158.1 
161.6 
160.0 
178.0 

5e1 
5e1 

AD BRK(33%) 
AD BRK(SO%) 
AD BRK(30%) 

PD-2083 

PD-20B4 5e1 
5e1 
5e1 
5e1 
5e1 

235.6 
236.8 
236.5 
236.1 
235.9 

PD-2 5e1 
5e1 
5e1 
5e1 
5e1 

PD-22 

PD-23 

PD-24 

PD-25 

236.8 
238.1 
236.5 
232.6 
237.6 

BRK 
BRK 
BRK 
BRK 
BRK 

182.9 
187.3 
183.9 
181.5 
190.0 

SE 1 
SE1 
SE1 
SE1 
SE 1 

130.1 
132.2 
146.4 
127.1 
138.8 

5e1 
5e1 
5e1 
SEI 
5e1 

154.5 
181.7 
166.8 
201.8 
161.5 

234.0 
243.3 
235.5 
237.2 
236.5 

BRK 
BRK 
BRK 
BRK 
BRK 

186.0 
184.0 
194.9 
189.7 
189.4 

SIP 
SE1 
SE 1 
SE1 
SE1 

5e1 
5e1 
5e1 
SEI 
5e1 

243.1 
242.1 
246.2 
243.8 
244.0 

BRK 
BRK 
BRK 
BRK 
BRK 

177.6 
177.5 
164.1 
168.8 
165.6 

SE1 
SE1 
SE1 
SE 1 
SE1 

162.9 
163.2 
162.4 
165.0 
156.0 

5e1 
SEI 
SEI 
SEI 
5e1 

241.7 
239.1 
242.4 
240.5 
234.9 

BRK 
BRK 
BRK 
BRK 
BRK 

161.2 
171.1 
166.3 
161.3 
154.9 

SE 1 
SE 1 
SE1 
SE 1 
SE1 

171.0 
178.8 
183.1 
181.4 
164.6 

5e1 
SE 1 
SE 1 
SE 1 
5e1 

(1) PEEL (1) represents outer track or top flap. 
(2) PEEL (2) represents inner track or bottom flap. 
(3) BREAK CODES BASED ON MODES ILLUSTRATED IN ATTACHED FIGURE. 
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FLUOR FERNALD 
GEORGIA 

PD-26 

PD-26A 

PD-26A2 

PD-26B 

PD-27 

PD-29 

PD-30 

237.4 
236.4 
235.4 
237.0 
235.2 

238.1 
238.8 
235.7 
235.2 
236.6 

236.0 
235.7 
232.5 
232.6 
234.6 

238.1 
236.1 
235.8 
234.2 
234.5 

238.4 
231.7 
222.8 
224.7 
227.8 

234.0 
233.2 
232.9 
236.4 
235.4 

239.6 
240.1 
241.1 
241.1 
240.1 

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 

159.4 
157.1 
164.2 
158.6 
155.0 

175.8 
163.3 
165.1 
152.5 
147.1 

185.5 
166.5 
161.2 
181.8 
155.3 

143.4 
145.0 
154.0 
144.3 
156.8 

192.0 
105.6 
183.3 
174.1 
175.8 

172.0 
173.4 
191.5 
185.0 
167.6 

171.5 
167.4 
170.4 
161.5 
184.6 

SE 1 
SE1 
SE1 
SE1 
SE 1 

SEI 
SEI 
SE1 
SE1 
SE1 

SE 1 
SE1 
SE 1 
SE 1 
SE 1 

SE1 
SE 1 
SEl 
SE1 
SE1 

SE 1 
SE1 
SE1 
SE1 
SEI 

SE1 
SEl 
SEI 
SE1 
SE1 

SE 1 
SEl 
SE1 
SE1 
SEl 

183.3 
115.4 
169.1 
156.2 
161.0 

161.3 
165.6 
162.8 
139.7 
139.1 

161.0 
153.2 
157.5 
157.0 
157.6 

151.9 
152.2 
156.6 
150.8 
154.1 

165.9 
176.9 
181 .O 
168.4 
144.7 

168.4 
160.9 
169.3 
163.5 
172.4 

179.6 
175.5 
176.8 
187.3 
178.0 

5e1 
AD BRK(l6K) 

5e1 
5e1 
5e1 

5e1 
5e1 
AD 

AD BRKQ4K) 
SE 1 

5e1 
5e1 
5e1 
5e1 
5e1 

5e1 
5e1 
5e1 
5e1 
5e1 

5e1 
5e1 
5e1 
5e1 
5e1 

5e1 
5e1 
5e1 
5e1 
5e1 

5e1 
5e1 
5e1 
SEI 
5e1 

) PEEL (1) represents outer track or top flap. 
) PEEL (2) represents inner track or bottom flap. 

(3) BREAK CODES BASED ON MODES ILLUSTRATED IN AlTACHED FIGURE. 

Golder Associates Inc. 
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AUGUST 2003 033-3586 

FLUOR FERNALD 
GEORGIA 

PO-3 1 

PD-32 

PD-33 

239.7 
236.5 
237.2 
235.0 
234.0 

234.2 
234.4 
233.0 
233.2 
234.2 

230.6 
229.0 
224.0 
229.0 
233.4 

- 
- 
- 

- 

- 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
BRK 
BRK 

BRK 
BRK 
BRK 
B W  
BRK 

177.9 
181.9 
189.0 
168.1 
160.5 

1 98.6 
197.4 
202.0 
200.7 
199.7 

172.3 
182.4 
177.7 
180.8 
1 80.1 

SEI 147.4 
SE1 141.9 
SE1 153.3 
SEI 147.8 
SE1 125.5 

SE1 160.6 
SEI 153.5 
SE1 151.5 
SE1 158.9 
SEl 154.5 

SEl 169.7 
SE1 182.2 
SE1 187.9 
SE 1 182.1 
SEI 168.8 

SE 1 
SE 1 
SEI 
SEI 
SEI 

SE1 
SE1 
SE1 
SE1 
SE1 

SE1 
SE1 
SE1 
SE 1 
SE1 

) PEEL (1) represents outer track or top flap. 
) PEEL (2) represents inner track or bottom flap. 

DFSUM 

(3) BREAK CODES BASED ON MODES ILLUSTRATED IN AlTACHED FIGURE. 
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AUGUST 2003 

i G EOSYNTE C 
FLUOR FERNALD 

033-3586 

*- 5371 

I GEORGIA 1 

NUMBER 

PD-12 

PD-28A2 

PD-28A3 

B 
PD-28B2 

PD-28B3 

PD-28B4 

PD-34 

238.3 
239.2 
234.8 
239.6 
244.0 

230.3 
218.9 
214.3 
221.4 
221.3 

191.7 
222.4 
223.4 
223.6 
224.7 

209.9 
209.5 
205.8 
211.8 
195.4 

228.0 
224.9 
226.9 
227.2 
229.6 

231.5 
232.3 
234.1 
231.0 
228.8 

248.9 
239.3 
244.4 
234.5 
169.7 

BRK 1 
SE 1 
SE 1 

BRK 1 
BRK 1 

SE 1 
BRK 1 
SE 1 

BRK 1 
SE 1 

SE 2 
BRK 2 
BRK 2 
BRK 2 
BRK 2 

BRK 1 
BRK 1 
SE 1 

BRK 1 
SE 1 

BRK 2 
BRK 2 
BRK 2 
BRK 2 
BRK 2 

BRK 2 
BRK 2 
BRK 2 
BRK 2 
BRK 2 

BRKl 
BRK2 
BRK2 
BRK2 
SE2 

186.8 
166.1 
158.3 
137.5 
171.3 

114.5 
75.1 
83.3 
88.3 
11 3.2 

121.7 
151.0 
154.6 
155.5 
140.9 

91.3 
97.4 
106.1 
82.0 
129.9 

103.1 
99.3 
85.4 
124.9 
167.4 

154.9 
95.7 
100.3 
93.5 
93.6 

131.1 
162.3 
143.6 
137.7 
142.4 

SE 3 
SE 3 
SE 3 
SE 3 
SE 3 

SE 3 
SE 3 
SE 3 
SE 3 
SE 3 

AD 1 
SE 3 
AD 1 
SE 3 
AD 1 

SE 3 
SE 3 
SE 3 
SE 3 
SE 3 

AD 1 
AD 1 
AD 1 
AD 1 
AD 1 

AD BRK 
AD 1 
AD 1 
AD 1 
AD 1 

SE3 
AD WLD 
AD WLD 
AD WLD 

SE3 

REAK CODES BASED ON MODES ILLUSTRATED IN ATTACHED FIGURE. DESUM 

000183 

REAK CODES BASED ON MODES ILLUSTRATED IN ATTACHED FIGURE. DESUM 

Golder Associates, Inc. 
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FLUOR FERNALO 

*- 5 3 7 1 ,  

I GEORGIA i 

NUMBER 

PD-34A2 

PD-34B2 

PD-35 

PD-35A B 

PD35A5 

PD-35B 

PD-36 

235.2 
242.8 
246.2 
210.6 
242.3 

238.3 
241.4 
254.3 
239.0 
238.9 

244.5 
245.6 
243.1 
240.9 
224.1 

248.7 
246.0 
248.9 
241.5 
241.5 

236.0 
238.8 
224.6 
234.9 
235.8 

238.4 
239.2 
238.1 
240.4 
220.4 

214.2 
213.9 
225.6 
216.8 
219.0 

BRK 2 
BRK 1 
BRK 1 
BRK 2 
BRK 1 

BRK 2 
BRK 2 
BRK 2 
BRK 2 
BRK 2 

BRK 2 
BRK 2 
BRK 2 
BRK 2 
BRK 2 

BRK2 
SE1 
SE1 

BRKl 
BRKl 

SE2 
BRK2 
SE2 

BRK2 
SE2 

BRK2 
BRK2 
BRK2 
BRK2 
SE2 

BRK 1 
BRK 2 
BRK 1 
BRK 1 
BRK 1 

119.8 
127.6 
146.6 
1 15.5 
120.4 

149.2 
123.8 
136.1 
127.3 
124.5 

111.3 
123.3 
139.7 
93.8 
132.1 

159.9 
130.6 
170.0 
183.7 
169.4 

139.3 
145.5 
144.3 
156.9 
161.4 

152.4 
146.3 
150.0 
144.8 
138.2 

129.9 
114.6 
138.8 
152.5 
146.5 

SE 3 
SE 3 
SE 3 
SE 3 
SE 3 

SE 3 
SE 3 
SE 3 
SE 3 
SE 3 

AD 1 
AD 1 

AD BRK 
AD 1 

AD BRK 

5e3 
5e3 

AD BRK 
AD BRK 

5e3 

5e3 
5e3 
5e3 
5e3 
5e3 

5e3 
5e3 
5e3 
5e3 
5e3 

SE 3 
SE 3 
SE 3 
SE 3 
SE 3 

BREAK CODES BASED ON MODES ILLUSTRATED IN AlTACHED FIGURE, DESUM 

000184 

Golder Associates, Inc. 
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GEOSYNTEC 
FLUOR FERNALD 

GEORGIA 

033-3586 

+- 5371 

PD-37 

~ 

PD-37A2 

PD-37B2 

'PD-37B3 

PD-3784 

PD-38 

PD-39 

248.6 
245.2 
250.2 
226.7 
240.8 

241.1 
221.7 
231.5 
229.9 
228.7 

233.3 
232.3 
231.7 
230.1 
227.5 

234.4 
236.0 
237.4 
236.5 
227.1 

232.2 
234.8 
229.5 
231.5 
234.5 

236.1 
237.2 
220.7 
233.2 
229.7 

237.3 
233.8 
233.7 
234.0 
231.5 

BRKl 
BRKl 
BRKl 
SE2 

BRK2 

BRKl 
SE2 

BRK2 
SE2 
SE2 

BRKl 
BRKl 
BRK2 
SE1 
SE2 

BRKl 
BRKl 
BRKl 
BRKI 
SE2 

BRK2 
BRK2 
BRK2 
BRK2 
BRK2 

SE2 
SE2 
SE2 
SE2 
SE2 

BRKl 
BRKl 
BRKl 
BRKl 
BRK2 

141.5 
134.7 
121.9 
136.4 
164.2 

175.9 
160.8 
160.1 
159.6 
129.4 

142.0 
127.7 
135.3 
138.8 
121.8 

116.3 
139.3 
168.7 
149.1 
149.8 

165.1 
151 .O 
152.4 
168.5 
152.3 

130.0 
149.8 
124.6 
140.6 
123.9 

150.3 
185.6 
172.8 
112.4 
161.3 

5e3 
AD1 
AD1 

AD BRK 
5e3 

5e3 
5e3 
5e3 
5e3 
5e3 

5e3 
AD BRK 
AD BRK 

5e3 
AD BRK 

5e3 
5e3 

AD BRK 
AD BRK 

5e3 

5e3 
5e3 
5e3 
5e3 
5e3 

5e3 
5e3 
5e3 
5e3 
5e3 

5e3 
5e3 
5e3 
5e3 
5e3 

BREAK CODES BASED ON MODES ILLUSTRATED IN ATTACHED FIGURE. DESUN 0 
Golder Associates, Inc. 
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5371 

PD-40 

PO42 
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LEAK LOCATION SERVICES, INC. -’ 5 3  7 1 
16124 UNIVERSITY OAK SAN ANTONIO, TEXAS 78249 (210) 40ai241 I FAX (210) 4oai242 

August 6,2003 

Mr. Chuck Van Arsdale 
Fluor Fernald, Inc. 
P. 0. Box 538704 
Cincinnati, OH 45253-8704 

Fax: (5 13) 648-4528 

Subject: Final Report for “Leak Location Survey of the DOE On-Site 
Disposal Facility Landfill Cell 2 Cap HDPE Liner 
Located Near Hamilton, Ohio”; 
LLSI Project 381 Revision 1 

Dear Mr. Van Arsdale: 

Leak Location Services, Inc. conducted an electrical leak location survey of the On-Site 
Disposal Facility (OSDF) landfill cell 2 cap HDPE liner located at the DOE facility near Hamilton, 
Ohio. The newly constructed landfill cap was approximately 7 acres and is single lined with an 80- 
mil textured HDPE geomembrane liner under laid by a geosynthetic clay liner (GCL). The electrical 
leak detection testing was performed on the bare cap geomembrane prior to placement of the 
geotextile cushion and subsequent upper protective soil layers. This report describes the results of 
the fmal leak location survey conducted on approximately 250,000 sq. ft of the bare HDPE landfill 
cap- 0 
I. SURVEY RESULTS 

On July 14,2003 through July 17,2003 Martin Morales and Edgar Barraza of Leak Location 
Services, Inc. conducted an electrical leak location survey of the On-Site Disposal Facility (OSDF) 
landfill cell 2 cap bare HDPE geornembrane. The water puddle squeegee method was used to test 
the bare geomembrane. 

Five leaks were located on the cell 2 cap bare HDPE geomembrane. Figure 1 shows the area 
that was surveyed by the LLSI field crew and the location of the leaks. Table 1 lists the locations 
and descriptions of the leaks. The LLSI personnel retested the leaks that were repaired to verify that 
there were no additional leaks present near the repairs. 

11. CALIBRATION OF EQUIPMENT 

The leak location survey equipment was tested for proper operation and fimctionality at the 
beginning and end of each day and routinely tested the equipment operation during the course of the 

e 
OW268 results@leaklocationervices.com www.leaklocationservices.com 
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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 Femald's 
Technical Specifications, Construction Quality Assurance Plan, Construction Drawings, and 
approved Electrical Leak Detection testing work plan, revision 1 , dated July 1,2003. 

TABLE 1. LOCATIONS AND DESCRIPTIONS OF THE LEAKS 
~~ 

Leak Number 

1 

2 

3 

4 

5 

Leak Location 

Located on panel 1 near repair 71 
~~ 

Located on panel 1 at repair near 
repair 8 

Located on panel 2 1 near repair ## 
156 

Located on panel 14 near tie-in With 
cell 1 

Located on panel 24 near tie-in with 
Danels 27 and 37 

~~ 

Leak Description 

Crack in liner 

Pin hole on repair 

0.5 inch knife cut 

Pin hole on repair 

0.5 inch cut 

FIGURE 1.  APPROXIMATE LOCATION OF LEAKS LOCATED M CELL 2 CAP 
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111. LEAK LOCATION PROCEDURES 

0 A. General 

The water puddle test for bare liners was used to test the On-Site Disposal Facility 
landfill Cell 2 Cap. 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 
hole or contact the soils in the hole and electrical current will flow between the electrode located 
above and below the primary liner. The change in electrical current is monitored using an LLSI leak 
that converts the increase in the current to an audible tone indication. 

B. Water Puddle Leak Detection Sensitivitv 

The LLSI leak detection electronics features a high leak detection sensitivity while 
utilizing a lower excitation voltage. The self-contained excitation power supply is incorporated 
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 redesigned leak location system electronics has an increased sensitivity range that 
is 1.3 to 13.3 greater than the original system electronics. The leak location survey of the cell 2 
landfill cap used system electronics that has a leak detection sensitivity of 6 microamperes full scale 
(3,000,000 volts per ampere). This sensitivity is adjusted to five times the sensitivity of the system 
electronics used to survey the cell 1 landfill cap. 

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 0 
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addition, the cover material keeps the geomembrane from exposure to the sun which helps to limit 
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. 

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 cell 2 cap, 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). 

If there are any questions regarding the leak location survey or this report, please contact us 
at (21 0) 408-1241. We appreciate the opportunity to have been of service once again to the Fluor 
Femald, Inc on this project. 

Very truly yours, 

Lance Simmons 
Project Manager 

Approved : 

Daren L. Lahe 
President 
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LEAK LOCATION SERVICES, INC. 
16124 UNIVERSITY OAK 0 SAN ANTONIO, TEXAS 78249 0 (210) 408-1241 /FAX (210) 408-1242 

September 26,2003 

Mr. Chuck Van Arsdale 
Fluor Fernald, Inc. 
P. 0. Box 538704 
Cincinnati, OH 45253-8704 

Fax: (5 13) 648-4528 

Subject: Report for "Leak Location Survey of the DOE On-Site Disposal Facility 
Landfill Cell 6 Primary HDPE Liner Located Near Hamilton, Ohio"; 
Contract No. PHIV3 
Revision 0 

Dear Mr. Van Arsdale: 

Leak Location Services, Inc. conducted an electrical leak location survey of the On-Site 
Disposal Facility (OSDF) landfill cell 6 Primary HDPE liner located at the DOE facility near 
Hamilton, Ohio. The newly constructed landfill cell 6 is approximately 7 acres and is double- 
composite lined &th an 80-mil textured HDPE geomembrane liner and a geosynthetic clay liner 
(GCL). The electrical leak detection testing was performed on the bare cell 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 304,920 sq. ft of 
the bare HDPE landfill cell 6. 

I. SURVEY RESULTS 

A. Survey of Primary Geomembrane 

On SeptemberlO, 2003 through September 12,2003 Martin Morales and Bryan 
Bergemann of Leak Location Services, Inc. conducted an electrical leak location survey of the On- 
Site Disposal Facility (OSDF) landfill cell 6 bare Primary HDPE liner. Six leaks were located on 
the landfill cell 6 bare Primary HDPE Liner. Figure 1 shows the area that was surveyed by the LLSI 
field crew and the location of the leaks. Table 1 lists the locations and descriptions of the leaks. The 
LLSI personnel retested the leaks that were repaired to verify that there were no additional leaks 
present near the repairs. The water puddle squeegee method was used to test the bare Primary HDPE 
liner. 
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B. Survey of Cap Strips 

On September 24,2003 Martin Modes  of Leak Location Services, Inc. retested nine 
Cap Strips of the On-Site Disposal Facility (OSDF) landfill cell 6 bare Primary HDPE. The shaded 
areas on figure 1 represent the nine Cap Strips that were retested by the LLSI personnel. No leaks 
were found on the areas that were retested. The water puddle squeegee method was used to retest 
the shaded areas of the landfill cell 6 bare Primary HDPE. 

II. CALIBRATION OF EQUIPMENT 

The leak location survey equipment was tested for proper operation and functionality at the 
beginning and end of each day and routineIy tested the equipment operation 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 fimctionality 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 Femald’s 
Technical Specifications, Construction Quality Assurance Plan, Construction Drawings, and 
approved Electrical Leak Detection testing work plan. 

LANDFILL CELL 6 

0 AREAS RETESTED ON SEPTEMBER 24,2003 
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Location 

Located on panel 18 near RP40 

Located on center of cap between panels 26 and 18 

Located on panel 26 near R204 

Located on panel 30 near RP235 and RP236 

Located between panels 65 and 66 near the center 
weld 

&- 5 3 7 1  
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Description 

Pin Hole 

Pin Hole 

Pin Hole 

Pin Hole 

Pin Hole 

TABLE 1 .  LOCATIONS AND DESCRIPTIONS OF THE LEAKS a 

~~~~ ~ 

6 

Leak Number I= 
Located on panel 30 near Rp87 ?4” long cut 

I 3 

I 4 

III. LEAK LOCATION PROCEDURES 

A. General 

The water puddle test for bare liners was used to test the On-Site Disposal Facility 
landfill Cell 6.  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 ofthe 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 hole 
or contact the soils in the hole and electrical current will flow between the electrode located above 
and below the primary liner. The change in electrical current is monitored using an LLSI leak that 
converts the increase in the current to an audible tone indication. 

0 

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. 0 

0002’76 
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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 full 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 the a 111 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). 

a 

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 survey that 
was currently being conducted of the landfill cell 6 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 materiais 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 
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 liner material is completely 
contacting the underlying geosynthetic clay liner (gcl). When wrinkles were, encounteredJmeasures 
are taken to ensure the liner is laying flat against the supporting material. These measures include: 

0 
e~ 

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 moming hours when the liner material is tight and in complete contact with the supporting sub- 
p d e .  In the areas where there were wrinkles in the liner of landfill cell 6, Fluor Femald 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). 

000277 
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E there are any questions regarding the leak location SUTV r 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, 

Project Manager 

Approved: 

Daren L. Laine 
President 

000278 
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LEAK LOCATION SERVICES, INC. 5 3 7 1  
16124 UNIVERSITY OAK 0 SAN ANTONIO, TEXAS 78249 (210) 408-1241 / FAX (210) 408-1242 

October 28,2003 

Fluor Fernald, Inc. 
P.O. Box 538704 
Cincinnati, OH 45253-8704 

Attention: Chuck Van Arsdale 

Fax: (5 13) 648-4528 

Subject: Final Report for “Leak Location Survey of the DOE On-Site Disposal Facility 
Landfill Cell 6 Primary HDPE Liner Located Near Hamilton, Ohio”; 
LLSI Project 3 8 1 A 

Dear Mr. Van Arsdale: 

On October 14- 1 7,2003, Martin Modes  and Edgar Barraza of Leak Location Services, Inc. 
conducted an electrical leak location survey of the On-Site Disposal Facility (OSDF) landfill Cell 
6 Primary HDPE geomembrane liner located at the DOE facility near Hamilton, Ohio. The newly 
constructed landfill Cell 6 is approximately 7 acres and is double-composite lined with an 80-mil 
textured HDPE geomembrane liner and a geosynthetic clay liner (GCL). The electrical leak location 
testing was performed after placement of the geotextile cushion and 1-foot thick granular drainage 

, layer. The bare geomembrane was previously surveyed for leaks on September 10-1 2,2003, and nine 
cap strips were retested on September 24,2003. A separate report was issued for this work. This 
report describes the results of the final leak location survey for Cell 6 primary liner after placement 

@ 

A perfonnance test was used to determine the survey line spacing, evaluate leak location 
sensitivity for the survey, and verify proper equipment operation. A 0.25-inch artificial test leak was 
used. An artificial leak is an electrical simulation of an actual leak through the geomembrane. The 
artificial leak consists of a metal electrode with the same surface area as the leak that is required to 
be located. The artificial leak was connected to an insulated Wire and placed on top of the geotextile 
cushion located above the geomembrane. The area surrounding the artificial leak was wetted with 
water and then covered with 12 inches of LCS granular drainage material. The opposite end of the 
insulated wire connected to the artificial leak was placed in contact With the primary GCL. 

A line of data was recorded directly over the artificial test leak with the artificial leak 
disconnected and the power supply turned on to measure and quantify the background noise level 
(BN). This data was plotted on the computer to det d 

leaklocationservices corn resuIts@leaklocationservices.com 
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as the difference between the maximum and minimum measured voltage with the artificial leak 0 disconnected. 

The artificial leak was then connected and leak location measurements were made and 
recorded along closely-spaced parallel lines in the vicinity of the artificial leak and centered over the 
artificial leak. This data is the leak signal plus noise (S + N). 

The recorded leak location data was examined to determine the peak-to-peak leak signal plus 
noise to background noise ratio R = (S +N)/BN. for each of the recorded data lines. The two farthest 
lateral lines of data with an R value greater than 3.0 were noted. The distance between these lines 
is the survey line spacing needed to detect the 0.25 inch diameter artificial leak. The leak location 
survey was performed so that the survey line spacing does not exceed the survey line spacing needed 
to detect the 0.25 inch diameter artificial leak. 

II. LEAK LOCATION PROCEDURES 

A high voltage isolated DC power supply was used to impress a voltage across the liner using 
one electrode placed in the cover material located on top of the primary liner and a second ground 
electrode placed in contact with the geosynthetic clay liner underneath the primary HDPE 
geomembmne. The geomembrane liner provides an electrical barrier between the electrodes except 
where there are holes in the geomembrane liner. Electrical current flowing through water, sand, or 
soil in the holes in the geomembrane liner produces localized anomalous areas of high current 
density near the holes. The electrical leak location method is to measure electrical potentials on the 
surface of the soil to locate these areas of high current density. a 

The leak location survey was conducted by making point-by-point potential measurements 
on the moist surface of the earth materials with half-cell electrodes. The measurements were 
collected and stored in a portable digital data acquisition system. A dipole electrode handle was used 
to space the half-cell electrodes 2.5 feet apart and allow an easy means to move the electrodes. The 
dipole measurements were made approximately every 2.5 feet along numbered survey lines that were 
spaced approximately 5 feet apart. Strings were laid 10 feet apart on the soil and the survey 
technician alternated taking data along the string and midway between the strings. 

The data was collected using a portable digital data acquisition system using software for leak 
location data acquisition. The system recorded the data as well as the line number and position of 
each measurement. The data from the data acquisition system was downloaded in the field to a 
notebook computer for storage, display, plotting, and analysis. 

A computer program was used to display the lines of adjacent data in a raster plot. This data 
was inspected for characteristic bipolar leak signals. When a leak signal was observed, its line 
number and position were noted. Manual measurements were made at the corresponding position 
on the LCS granular draiiage material to further localize the position of the leak. 

The leaks were excavated and repaired by the geosynthetic installer contractor. The leak 
location survey was repeated on the two closest survey lines for a distance extending 20 feet before 
and after the leak to determine if additional leaks were present. 

0 
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Leak Location 

1 Line 10 @ 236 feet (1 0 feet south, 236 feet west 
of northeast comer) 

Line 10 @ 305 feet (10 feet south, 305 feet west 
of northeast comer) 

Line 200 @ 3 15 feet (200 feet south, 3 15 feet 
west of northeast comer) 

2 

3 

Fluor Fernald, Inc. 
October 28,2003 

Description 

1 112" Cut 

1/4" Cut on scuff mark 

Hole less than 1/16" diameter 

LLSI Project 3f1A +- 5 3 7 1  
Page 3 % f b  

Ill. SURVEY RESULTS 

Three leaks were located in the Cell 6 primary geornernbrane liner. Figure 1 shows the area 
that was surveyed by the U S 1  field crew and the location of the leaks. Table 1 lists the locations 
and descriptions of the leaks. The LLSI personnel retested the leaks after they were repaired to 
veri@ that there were no additional leaks present near the repairs. 

I Berm 

II 

FIGURE 1. APPROXIMATE LOCATIONS OF LEAKS IN CELL 6 

Table 1. Locations and Descriptions of Leaks in Cell 6 
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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 Fluor 
Femald, Inc. on t h i s  project. 0 

Very truly yours, 
I 

Robert M. Stephens Lu 
Project Manager 

Approved by: 

/ Glenn T. Darilek 
Principal Engineer 

0630284 
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06-26-03 05:15PM FROM-OEPA SOUTHWEST OFC, E 9372856404 T-676 P.01104 'F-606 

.; 
DaflOn. O W  45402-291 1 

8 

Southwes 

TO: 
FROM: 
DATE: June 26,2003 

J.D. Chiou, SPFP Manager, Flu0 Fernald 
Tom Ontko, Ohio €FA w b  

RE: OSOF Phase IV RCI 201 04-007R 

This RCI modifies the current grid dimensions for Category 2 materials. Currently the 
Impacted Materials Placement Plan (IMPP) limits the size of the grids to a 100 foot 
square. Grids are separated by a 10-foot berm of Category 1 material. This RCI allows 
the grid dimension to be as large as 200 ft by 200 ft. In practice. the grids will be 
formed by di\/iding each horizon (not including the catchment area) into quarters. The 
grids wifl decrease in site as they go higher in the cell. This RCI also increases the 
width of the berms at me eastern and western extent of the cell to 30 ft. 

The Ohio EPA approves this change. 

Approval of these changes does not constitute an assurance that the proposed facilities 
will operate in compliance with Ohio laws and regulations or that these facilities will 
perfom in a fashion that achieves the objectives of the Operable Unit 2 Record of 0 Decision. 



. _  * L. 

(1) PROJECT/CWO/RES NO.: 20104 (2) S/C NO.: FSC-653 

RCI/DCN FORM 

(4) DATE: 
8 pg- 511 9/03 

(3) Of 

5371 

(5) PROJECT/CWO/RES/S/C TITLE: 
On-Site Disposal Facility (OSDF) Phase lV Construction 

( 7 )  RCllDCN TITLE: 

REQUEST FOR CLARIFICATION OF INFORMATION / DESIGN CHANGE NOTICE 

(6) RCI NO.: 20104-007R 

(6 )  DCN NO.: 

.. I I 1 1 
& d i A  5 /w--J 

Charles C. Van Andale m 3  
NAME (Print & Sian) DATE 

/(") CE PE 
(1 0) REQUESTOR: & (-/zd*3 

Charles C. Van Arsdale t7WQ 

NAME (Print & Sian) DATE 
r I( 1 2 ) a  RCI-DESCRIPTION 

1.4 of the OSDF Impacted Material Placement (IMP) Plan defines a grid as "...a 100 A by 100 ft grid system for each cell, which provides thc 

element ..." Based on these definitions, Section 8.2 of the IMP Plan requires the establishment of 100-ft gridlines for placement of the non- 
ontrol for management of impacted material placement ..." A horizon is also defined to be " ... a horizontal stratum limited horizontally to a 100 ft by 

il-like materials (Categories 2 through 5). Can the grid size be increased for placement of Category 2 impacted material? Increasing the grid size 
o d d  also increase the efficiency and rate of placement of Category 2 D&D debris. Please clarify. 

DESIGN ORGANIZATION RCI - DCN SUMMARY DESCRIPTION 

(1 4) RCI/DCN SUMMARY DESCRIPTION 

see attached response and figures, which indicate that the grid size can be increased to a maximum 200 ft by 200 ft at the bottom of a 
:ell (e.g., at Elevation 605 ft MSL for Cell 4) and progressively decrease to 80 ft by 180 ft  at 30 ft above the bottom of a cell (e.g., at 

. - *' --- *.- -.%u-w+.l,w..,,~*L1 ).... --*- 

3levation 635 ft for Cell 4). 

onfiguration Management SSC Review Complete 

Impact Assessment Review Complete 

Technical Review Complete 

ED-1 2-401 0 Review Complete 

I 

(1 7 )  FIELD WORK COMPLETED: 0 N o u Y E S  I 
0 N o n y  Es i 

16) DOES CE AGREE 
'VITH SOLUTION: 

S A PURCHASE 
iEQUISITION REQUI ED: 

I 

CE OR PE ( Print & Sign) DATE: DATE 
&tv!!b&@ &- 

CE NAME (Print & Sign) 

? 

FS-F-4259 
Rev. 6: 1011 8/02. ED-1 2-5002 
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DESIGN ORGANIZATION RESPONSE TO RCI NO. 20104-007R 

INCREASING GRID SIZE FOR PLACEMENT OF CATEGORY 2 IMPACTED MATERIAL 

Category 2 impacted materials (Le., D&D debris) are required to be placed in a grid (defined in the IMP 
Plan to be 100 ft by 100 ft) and at the same time isolated horizontally on all sides with a minimum of 10 ft of 
less permeable Category 1 material. Category 2 materials are defined to be “...materials that can be 
transported, placed, spread, and compacted en masse.. . ” The purpose of the Category 1 surrounding berm is to 
reduce the potential for significant lateral migration &e., side slope seepage) of leachate from the more 
permeable Category 2 material (Section 8.3.1, page 8-2 of IMP Plan). A grid, measuring 100-ft long by 100-ft 
wide by 2-ft high, would occupy approximately 740 cubic yards (ICY) of material. However, if a Category 2 
material is placed to the depth of 1.5 ft (the minimum depth required by the IMP Plan) with the surrounding 10- 
ft wide berms, the in-place volume will be 450 cubic yards (ICY). This implies that by constructing the 10-ft 
wide berms to contain the Category 2 material, the available air space for the Category 2 material is reduced by 
approximately 40 percent. This does not include the additional volume lost by mixing to fill the voids in the 
Category 2 material. Therefore, the current placement method for Category 2 materials often results in a 
reduction in air space of up to 40 percent of the air space from the original design intent. 

Considering the knowledge and experience gained fkom Cells 1,2, and 3 placement activities, it is believed 
iat a loss of up to 40 percent of the intended air space for Category 2 materials is not efficient for the ob lacement of Category 2 materials. Additionally, the decontamination and demolition @&D) operations, as part 

of the overall FEMP remediation project, has accelerated to the extent that it has increased the rate and 
availability of Category 2 materials to be placed in the OSDF cells. This increase in rate and availability also 
require a corresponding increase in the rate at which the Category 2 material is transported and placed in the 
OSDF cell. In the event the material cannot be placed directly in the OSDF cell it Will need to be stockpiled. 
Stockpiling in turn prevents excavation to make Category 1 impacted soils available for placement of the 
Category 2 material. In addition, more than one disposal cell is available to receive impacted material fkom the 
F E W  remediation operations. The above requirements are consistent with the placement procedures described 
in the IMP Plan tie., rate and time of material availability, types of material available, availability of temporary 
stockpile capacity, number of cells constructed and available to receive impacted material, etc.) The intent of 
this RCI is to increase the efficiency of Category 2 material placement consistent with the original design intent 
while assuring that the long-term performance of the OSDF is maintained or improved. 

Based on the above requirements, it is proposed herein that the grid size for placement of Category 2 
material be increased to a maximum of 200 ft by 200 ft at the bottom of the cell, by basically dividing the cell 
floor into four quadrants, excluding the catchment area. As the impacted material height (or elevation) 
increases, the cell floor can still be divided into four quadrants with the grid size reducing in size as a result of 
the 6H:lV side slopes. GeoSyntec believes that this recommendation is consistent with the original design 
intent and would have no significant impact on the OSDF long-term performance. This placement method is 
also consistent with our experience with municipal solid waste (MSW) landfill operations, whereby the active 
face can be as long as 400 ft. The Category 2 material placement grid shall still be surrounded by the 10-ft wide 

constructed of less permeable Category 1 soil material. 

FS-F-4259 
Rev. 6: 1011 8102, ED-1 2-5002 
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DESIGN ORGANIZATION RESPONSE TO RCI NO. 20104-007R 0 
INCREASING GRID SIZE FOR PLACEMENT OF CATEGORY 2 IMPACTED MATERIAL 

The attached figures illustrate the proposed changes to the grid sizes for placement of Category 2 material, 
from the bottom of the cell (200 ft by 200 ft) to 30 ft above the bottom of the cell (80 A by 180 ft). The figures 
also show that the bottom width of the exterior soil berms on the east and west slopes will be approximately 30 
ft. This ensures that the Category 2 material is contained by a Category 1 soil berm and thereby minimize the 
potential for lateral migration of leachate (especially, minimize seepage through the exterior slopes). 

The placement of additional lift@) of Category 1 soil material, in addition to the 3-ft thick select impacted 
material layer in the final cover system, is also considered to be added protection to the final cover system and 
an improvement to the OSDF long- term performance 

All other placement and compaction procedures described in Section 8.3 of the IMP Plan, including the 
required minimum 2 A thickness of the intervening horizon of Category 1 material,'remain unchanged. 

This clarification to Category 2 material placement will assure maintenance or improvement to the long- 
term performance of the OSDF because of the following reasons: 

(ii) 

(iii) 

The primary objective of minimizing the potential for differential settlement will be maintained 
since Category 1 material will be placed and mixed with the Category 2 material to fill the voids, 
and the Category 2 material grid will be compacted and proofiolled as required by the IMP Plan. 

The secondary objective of minimizing the potential for significant lateral migration of leachate will 
be achieved by constructing the exterior soil berms. 

The bottom width of the exterior soil berms is also considered to be added protection to the OSDF 
final cover system which is believed to provide an improvement to the OSDF long-term 
performance. 

3-F-4259 
,ev. 6: 1011 8/02, ED-1 2-5002 
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TO: 

M E M O R A N D U M  

J.D. Chiou, Ph.D., P.E. and Uday Kumthekar, P.E. 
Soil Disposal Facility Project 
FIuor Femald, Inc. 

FROM: K. Badu-Tweneboah,Ph.D., P.E. and J.F. Beech, Ph.D., P.E. 
GeoSyntec Consultants 

DATE: 23 May, 2003 

SUBJECT: Evaluation of the Changes and Clarifications to the 
Impacted Material Placement Plan On the Long-Term 
Performance of the On-Site Disposal Facility 
Fernald Environmental Management Project (FEW) 

Jntroduction 

GeoSyntec Consultants (GeoSyntec) has prepared this memorandum to summarize an 
evaluation of the individual and combined impact of the approved design changes (DCNs) and 
clarifications @CIS), and proposed RCI to the Impacted Material Placement (IMP) Plan on the 
Iong-term performance of the on-site disposal facility (OSDF) at the FEMP site. This 
memorandum specifically addresses the significant changes and clarifications to the IMP Plan 
(Document No. 20100-PL-007), Revision 0, dated January 19, 1998, which was approved by 
the Regulatory Agencies (i.e., USEPA and OEPA) as part of the overall OSDF design package. 
The purpose of this memorandum is to evaluate the impact of each change and clarification, as 
well as the combined effect of the changes and clarifications on the: (i) original design intent; 
(ii) added protection and/or improvement of the systems; and (iii) maintenance of the long- 
term performance of the OSDF. 

GQ 1 3 4 1 -03.1 /IMPPLAN.DOC 
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ADDrOaCh for Review of DCNs and RCIs 

DCNs and RCls to the OSDF documents, including the specifications, construction 
drawings and the IMP Plan, are processed and approved according to the procedures described 
in FEMP Document No. ED-12-5002 titled ‘‘Engineering Design Change Process”. During the 
review and approval process of each design change or clarification to the IMP Plan, GeoSyntec 
(the Design Organization) conducts the necessary review and technical evaluation to assure that 
the proposed change or clarification, and combined effect, is consistent with the original design 
intent, will provide protection, and that it would maintain or improve the overall long-term 
performance of the OSDF. 

A copy of the Revision Summary from the current IMP Plan (Revision 3PCN1, dated 
October 2001) is attached for reference and also to summarize the changes made to the original 
IMP Plan (Revision 0, dated 1/19/1998). A summary of the significant changes to the IMP 
Plan is as follows: 

Clarification on the definition of Category 4 material. RCI No. 20102-059, dated 07/31/00 
clarified the definition of “very compressible” as applied to Category 4 material and 
replaced it with “prone to decomposition”, and thereby allowed the re-classification of 
materials such as PPE, insulation, rolls of fencing, carpet, ceiling tile, built-up roofing, 
rubber hose, tarping, plastic sheeting and the like as Category 2 impacted materials. This 
RCI was approved by the Regulatory Agency on November 13,2000, and incorporated in 
the IMP Plan via page changes (IPCNl), dated 12/19/00. 

Addition of placement procedure for lime sludge with the proper consistency. RCI No. 
20102-068R, dated 6/20/00, provided a technical justification for placing lime sludge and 
sludges mixed with soil with Category 2 debris in Category 2 grids. This RCI was 
approved by the Regulatory Agency on December 7, 2000, and incorporated in the IMP 
Plan via page changes (2PCN1), dated 6/01. 

GQ134 1-03.1/IMPPLAN.DOC 
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Addition of alternate placement requirements for Category 3 materials (transite panels) to 
Section 8.4 of the IMP Plan. This change was based on a technical evaluation conducted 
by GeoSyntec in September 2001, which was approved by the Regulatory Agencies, and 
subsequently implemented as page changes to the IMP Plan (3PCNl) in October 2001. 

Use of a 2-ft minimum intervening layer thichess between lifts of Category 2 and 3 
materials. This change was also based on a technical evaluation conducted by GeoSyntec, 
and processed through RCI No. 20104-001R, dated December 19, 2001. This RCI was 
subsequently approved by the Regulatory Agencies in January 2002. 

Increasing the Grid Size for Category 2 Impacted Material Placement. This proposed RCI 
is 

addressed in the attached RCI No. 20104-007R, dated May 19, 2003. GeoSyntec has reviewed 
this RCI, and a technical evaluation on its individual and combined impact on the original 
design intent, protection of the overall system, and long-term performance of the OSDF is 
addressed in the body of the RCI, and summarized in this memorandum. 

Evaluation of Chanpes and Clarifications 

The design of the OSDF at the Femald site includes impacted soil materials: (i) between 
the cover system and the upper most debris layer, and (ii) intervening layers between any two 
debris layers. The main purpose of these layers is to minimize potential settlement and 
resulting negative impacts to the cover system caused by future void development in any 
underlying debris layers. This purpose is one of the general design criteria used for developing 
the IMP Plan for the OSDF, which is as follows (Section 2.4, page 2-5): 

*... Materials should be placed in a manner that results in a disposal pile with relatively 
homogeneous large-scale mechanical properties (i. e., compressibilil), and shear strength), 
to the extent possible; homogeneity should be achieved by distributing impacted materials 
throughout the OSDF to avoid large pockets or distinct concentrations of any fYPe of 
impacted materials in a particular area; and the objective of achieving a homogeneous 
disposal pile is to minimize the potential for differential settlement ... ”. 

000377 
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GeoSyntec reviewed and evaluated each approved change and clarification, and the impact 
of all the changes and clarifications, to the IMP Plan to assure that the above design criterion is 
always met. The assurance also confirmed that the original design intent was maintained; that 
the protection of the overall system was intact; and the long-term performance of the OSDF 
was maintained or improved. Additional technical evaluation for RCI No. 20104-007R, which 
is being submitted as part of this memorandum is provided below. 

RCI No. 20104-007R proposes to increase the grid size for placement of Category 2 
impacted material. As indicated in the RCI, the Category 2 material will still be mixed with soil 
to fill voids as required in the original design, thereby meeting the design criterion of 
homogeneity in the OSDF. The proposed clarification is also consistent with the other 
objectives of the placement procedures in the IMP Plan (page 2-4) that “...Impacted material 
placement procedures should take into account: 

the rate and time at which impacted material will be available for placement in the 
cell; 

the types of impacted material available for disposal (i.e., soil, fly ash, lime sludge, 
solid waste, or building demolition debris); 

the potential for bulking/shrinkage of impacted material during placement; 

the availability of temporary stockpile capacity; 

the extent to which the disposal cell is constructed and available to receive impacted 
material ... ’’ 

Finally, the proposed clarification also includes the approximately 30-ft thick (bottom 
width) exterior soil berm on the east and west slopes, which was approved under RCI No. 
20104-001R by the Regulatory Agencies. The bottom width ensures that Category 2 debris is 

GQ 1341 -03.1 IIMPPLAN.DOC 

0063378 



J.D. Chiou, Ph.D., P.E. and Uday Kumthekar, P.E. 
23 May 2003 
Page 5 
contained by Category 1 soil, and thereby minimizes the potential for lateral migration of 
leachate. 

Therefore, the proposed clarification to the grid size meets the original design intent; is 
protective of the system; and will improve the long-term performance of the OSDF. 

Closure 

GeoSyntec believes that each, and collectively, approved changes and clarifications to the 
IMP Plan, including the proposed clarification to the grid-size for Category 2 material, is 
consistent with the original design intent fiom the approved Legacy Design (Le., Final Design 
Package). Each change has been reviewed and approved to assure protection of the overall 
system, and maintenance or improvement to the long-term performance of the OSDF. The 
combined changes or clarifications have also been reviewed to confm that there is 
maintenance, and added protection or improvement to the overall long-term performance of the 
OSDF. 

+ * * * *  

Attachment 

Copies: 
Charles Van Arsdale, P.E. (Fluor Fernald, Inc.) 
David K. Phillips, P.E. (GeoSyntec) 
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APPENDIX T 

DESIGN CHANGE NOTICES (DCNs) 



04-16-03 10:45AM FROM-OEOUiHWEST O K ,  E 9372856404 1-411 r.ui/uL -r--iw .-- 

- 5  3 t 1 
.-, - - -..-- 

state of Ohio Environrv - ’ - - -  e -  --_ 

Ea% Fdtn Sueel =LE: (wj265a 
on. Onio 45462-291 1 

1 

I 
pnone P hlMe 6 

Fax f S/‘3 / F a x i  y 

TO: J.D. Chiou. SDFP Mana 
FROM: Tom Ontko, Ohio EPA 
DATE: April 16,2003 
RE: OSDF !‘has6 IV DCN 20104-011 

This DCN changes the Celt 2 cap construction drawings to reflect lessons learned 
during the construction of the Cell 1 cap. Changes are made in the location for which 
coir matting is the only approved erosion mat. Details showing the tie-in between the 
compacted day cap and the geornembrane cap of Cells 1 and 2 were also added alo-n-9- 
with changes to the temporary termination of Cell 2 Changes to the dmwings were 
provided. 
The Ohio EPA approves these changes. 
Approval of these changes does not constitute an assurance that the proposed facilities 
will operate in compliance with Ohio taws and regulations or that these facilities will 
perform in a fashion that achieves the objectives of the Operable Unit 2 Record of 
Decision. 

000386 



RCVDCN FORM 

DATE: 

March 27,2002 

53 tl 

0mu-L DATE: 
(12)CEIPE 

@huts e- i!hArA.k q F & J  

USQD SCREENING BY PROJECT ENGINEER (9) DCN-JUSTIFICATION, EXISTING CONDITION & REQUESTED/PROPOSEC 0 HANGE 
19) 0 RCI-INQUIRY 

0 NOT REQUIRED I aREQUIRED 

RCI - DCN ACCEPTANCE 

(20) CHARGE NO. FOR CADD SERVICES TO . 
INCORPORATE: 3 / 3 } /ax 

Cwasi f3adurTweneboah, GeoSyntec OFIT UFORM FUNCTION 

I 
DATE: ~ / I / ~ T  

'ERFORMANCE GRADE: (1 7) 
b21 J FIELD WORK COMPLETED: 

DATE: 

I I 

0069387 REV. 5: 10101199 



Page 2 of 9 

OSDF Phase IV - Cell 2 Final Cover Construction 
DCN NO. 20104-10 

5371 

A. The following changes and additions have been made to Drawing No. 90X-6000-G- 
00358 - Final Cover System Details (Sheet No. G-30): 

Changes to Detail 64 - Final Cover System and Liner System Tie-in 

1. Revise Note 9 to include specific OSDF cell final cover locations for which Coir Mat is 
specified as the only erosion mat to be used. Revisions are shown on the attached revised 
drawing for Detail 64. Add the following to Note 9: “Erosion mat with a 100% coir yam 
content shall be used at two locations, to limits indicated on Detail, as follows: (i) at the 
1OH:lV to 6H:lV final cover system slope transition; and (ii) at the toe of the east and 
west slopes. Two 6-foot widths of coir mat shall be used at each location with: (i) a 1.5 
foot overlap on each side of the 1OH:lV to 6H:lV transition; and (ii) a 1 1 feet minimum 
width along the toe of the slopes.” 

ChanPes to Detail 65 - Final Cover System Temporary Termination and Construction 
Access Road 

This detail has been revised to include the following changes and notes: 

1. a 
2. 

3. 

4. 

5.  

6. 

Add Note 17 to include the use of crusting agent to stabilize the surface of the protective 
layer. 

Reference: Note 9 on erosion mat as described above. 

Add Note 18 for the extension of the geomembrane cap over the 6H:lV sloping face to 
provide additional protection of the compacted clay cap. 

Add Note 19 for construction of Zone A of the protective layer after completion of the 
compacted clay cap. 

Add Note 20 for construction of Zone B of the protective layer after completion of the 
other components of the final cover system. 

Reference Note 16 to toe of final cover system temporary termination for the installation 
of silt fence. 

Changes to Detail 66 - Final Cover System 

1. Revise Note 9 to include specific OSDF cell final cover locations for which Coir Mat is 
specified as the only erosion mat to be used. Revisions are shown on the attached revised 
drawing for Detail 64. Additions to Note 9 are indicated above. 

FS-F-4259 
REV. 5: 10101199 000388 



Page 3 of 9 

OSDF Phase IV - Cell 2 Final Cover Construction 
DCN NO. 20104-10 

53-71 

Add Detail 67 - Final Cover System Tie-In 

1. Add Detail 67 to show tie-in of the Cell 2 final cover system to the existing Cell 1 final 
cover system, especially the tie-in of the compacted clay cap and the geomembrane cap. 

2. Add Note 22 for the removal of any damaged portions of the existing geomembrane cap 
prior to welding to the new geomembrane cap. Geomembrane Installer shall recognize 
that the existing geomembrane cap in Cell 1 final cover system is 60-mil thick textured 
HDPE whereas the proposed geomembrane cap for the Cell 2 final cover system is 80-mil 
thick textured HDPE. Installer shall submit a plan to the Construction Manager for 
welding the two geomembranes with different thickness together. 

3. Add Note 23 for the tie-in of  the compacted clay cap in Cell 2 final cover system to the 
existing compacted clay cap in the Cell 1 final cover system. 

B. The following changes shall be made to Drawing Nos. 90X-6000-G-00354, 00355, and 
00356: 

1. The changes to the details of Drawing No. 90X--6000-G-00358, especially Detail 65, 
would affect Drawing Nos. 90X-6000-G-00354 (Contouring Layer Grading Plan - Cell 
2), 90X-6000-G-00355 (Compacted Clay Cap Grading Plan - Cell 2), and 90X-6000-G- 
00356 (Final Cover System Grading Plan - Cell 2). The affected changes, including 
control points for the temporary termination, are shown on revised Sheet Nos. G-26, G- 
27, and G-28, respectively. 

FS-F-4259 
REV. 5: 10101199 



I 

x 
I- 

T 
h 
3 
). c A 

3 .. c 

.- 

5371 



I 

4 

I 

t 

! 

;li 0 z 

v) E 
L 
Y 
8 

I 

-I 
4 z 
G 

4 

5371 

J 



c. 
U 

OL 
4 
n 

4 

5371 

i 
c 
C 

f 
r 

i 
I- - - 
C c 



4. I 0 I 

111 I i 
. I  

I 

" 



5 3 7 1  

I--#-- 

- I 

. . . . -..,.. . . ‘ .  . . . .  -... . . 

jl .. I 

.*E u- 

. .  - .  - ,. . 



- .  

i 

5 3 7 1  

. . - .  . 



06-03-03 12:50PM FROM-OEPA SOUTHWEST O K ,  E 9372856404 T-617 P.OI/Ol F-467 . 

Cxmtm _- -  - - -  - -__ - - 5 3 1 1  
State of Ohio EnvisP'. 

TO: 
FROM: Torn Ontko, Ohio EPA 
PATE: 
RE; OSDF Phase IV 

J.D Chiou, SDFP Manager, Fluor Femld 

- June 2,2003 
DCN 20104-012 

This PCM modifies the specification for the vegetative soil layer of the OSDF cap to 
reflect lessons learned in Cell 1 - The change allows topsoil to be used in the final lift of 
the vegetative layer. 

The OHIO EPA approves this change- 

Approval of these changes does not constitute an assurance that the proposed facilities 
will operate in compliance with Ohio laws and regulations or that these facilities will 
perform in a fashion that achieves the objectives of the Operable Unit 2 Record of 
Decision. 

. .  . .  



RCVDCN FORM 

DESIGN ORGANIZATION RCI - DCN SUMMARY D ESCRIPTION 

(1 4) RCllDCN SUMMARY DESCRIPTION 

Material meeting the requirements of topsoil (Section 02920, Part 2.01.A) may be used for the final lift of the vegetative soil layer i f  approved by the 
Construction Manager. Compaction requirements for the final l i f t  shall be in accordance with Section 02250. Part 3.03.A. 

5371 

COMPLETED 

nfiguration Management SSC Review Compte 

pact Assessment Review Complete 

Technical Review Complete 

ED-1 2-401 0 Review Complete 
V H I  t 

I I I 

(1 7) FIELD WORK COMPLETED: 
O N O N Y E S  I 

i 
(16) DOES CE AGREE 
WITH SOLUTION: 

IS A PURCHASE 

011 DATE: CE OR PE ( Print & Sign) 

I 

FS-F-4259 
Rev. 6: l o l l  8/02, ED-1 2-5 000397 



Page 2 of 2 
DCN NO. 20104-012 

5 3 7 1  
OSDF Phase IV - Cell 2 Final Cover Construction 

1. Revise Section 02250, Part 2.01 (MATERIALS) to read as follows: 

A. Material for the vegetative soil layer shall be obtained from the OSDF cell excavation, 
trenching, and soil stockpiles as approved by the Construction Manager. Material for the 
final lift of the vegetative soil layer may be from on-site excavations and topsoil 
stockpiles in accordance with Section 02920 if approved by the Construction Manager. 
Obtain additional material for vegetative soil layer, if required, from on-site borrow area, 
indicated on the Construction Drawings. Borrow area management shall be in accordance 
with Section 13000. 

B. Material for the vegetative soil layer shall be relatively fiee of debris, foreign objects, 
large rock hgments, roots, and organics. Visible rock particles shall be a maximum 
dimension of 4 inches. Material shall conform to CL, SC, or GC according to the Unified 
Soil Classification System (per ASTM D 2487). Material for the final lift of the 
vegetative soil layer may be topsoil meeting the requirements of Section 02920. 

2. Revise Section 02250, Part 3.03 (COMPACTION) as follows: 

A. Remove “first two lifts of” from the first sentence of Part 3.03.A. 

FS-F-4259 
Rev. 6: 1011 8/02, ED-1 2-5002 800398 
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U- 
State of Ohlo Environmentai Protection Agency 5 3  71 

Southwest District Office 
TELE; (937) 285-6357 FAX: (937) 285-6404 Bob Yah, Governor 

Jennene Braclley. ~t Governor 
CnrmOpher Jonas. Director 

TO: J.D. Chiou, SDFP 
FROM: Tom Ontko, Ohio EPA 
DATE: June 24,2003 
RE. OSDF Phase IV DCN 20104-013 

Technical spec 02770, pan I .04 requires that the searner have a letter of approval or a 
license from the gml manufacturer. The Manufacturer approved the seamer last year 
but has not provided the seamer an approval for this construction project. This DCN 
adds 02770, part 1.04.8.3 which allows the Construction Manager to waive this 
requirement based on the searner's qualifications, experience and past performance. 

The Ohio EPA approves this change. 

Approval of these changes does not constiture an assurance that the proposed facilities 
will operate in compliance with Ohio laws and regulations of that these facilities will 
perform in a fashion that achieves the objectives of the Operable Unit 2 Record of 
Decision. 

000399 



RCVDCN FORM 

,I) PROJECT/CWO/RES NO.: 20104 l(2) S/C NO.: FSC-653 
I 

5371 

(3) Of 2 (4) DATE: 
pg . June 12. 2003 

I- 

5) PROJECT/CWO/RES/S/C TITLE: On-Site Disposal (Phase IV) Construction 

~~ 

REQUEST FOR CLARIFICATION OF INFORMATION / DESIGN CHANGE NOTICE 

(6) RCI NO.: 

(6) DCN NO.: 20104-013 (7) RCVDCN TITLE: Alternative Requirement t o  letter of approval or license by 
geomembrane manufacturer 

1 
I I I IO\ I 

(8) DOCUMENTS AFFECTED I (8) DOCUMENT NOS. Ii[b-1 (9) OTHER 

I 

(1 0) REQUESTOR: (11) CE / PE 
Charles C. Van Arsdale l!'-lL 6/12/03 I Charles C. Van Arsdale & @- J A  611 2/03 

I NAME (Print & Siqn) DATE NAME (Print & Siqn) DATE 
I 

l ( l 2 ) o  RCI-DESCRIPTION 
DCN-JUSTIFICATION. EXISTING CONDITION & 

113)B EQUESTED/PROPOSED CHANGE 

' the geornembrane for the installation of the geomembrane material, and no alternate is specified. 
teauestedlProDosed Change: See page 2 of 2 for proposed change. 

DESIGN ORGANIZATION RCI - DCN SUMMARY DESCRIPTION 

(14) RCI/DCN SUMMARY DESCRIPTION 

in  alternative requirement is added t o  the Specification to  allow the Installer t o  submit a letter t o  the Construction Manager 
equesting a waiver of the letter of approval or license by the Manufacturer. The Construction Manager may approve this waiver 
equest based on the experience and past performance of the Installer on similar projects. 

DATE 

15) REVIEWS COMPLETED 

Configuration Management SSC Review Complete 

@ Impact Assessment Review Complete 

, PE NAME (Print & Sign) 

DO NAME (Print & Sign) DAT€ . '- Technical Review Complete 

ED-1 2-401 0 Review Complete UDW I<uu 'RtrrWZ- &f$.&f$.~c DATC 6 [ 13103 
PE NAME [Print & Sian) 

16) DOES CE AGREE 
VlTH SOLUTION: 

S A PURCHASE 

CE NAME (Print & Sign) DATE 

FS-F-4259 
Rev. 6: 1011 8/02, ED-12-5002 

~ ~~ 

(1 7) FIELD WORK COMPLETED: 

CE OR PE ( Print & Sign) DATE: 

00020Q 



ALTERNATIVE REQUIREMENT 
5 .  

UGN NO. LU IU4-U 13 

OF APPROVAL OF INSTALLER BY MANUFACTURER 
Page 2 of 2 

7 3  71  
, Add t h e  following to  Part 1.04.B.3 of Technical Specification 02770: e 

The Installer may submit a letter to the Construction Manager requesting waiver of the 
letter of approval or license by the Manufacturer. The letter should be based on the Installer's 
qualifications, experience, and past performance on installation of similar types of 
geomembranes at the Fernald site or similar projects. The Construction Manager will review the 
letter along with the supporting information and may approve the request based on the 
I n st a I I e r ' s q u a I if icat io n s I experience, and past p e rf o r rn a n ce . 

OBD0401 FS-F-4259 
Rev. 6: 1011 8/02, ED-1 2-5002 



- 5371 State of Ohio Environmental Protection Agency 

Southwest District Office 
1 Easr fthh Street 
yton. Onlo 45402-281 1 

TELE: (837) 28!i-635? FAX: (837) 285-6404 Bob Tab. Governor 
JenneRe Bfaaley. u. Governor 

- Cnnsrapner  ones. Director 

RANDUM 

TO: J.D. Ch~ou, SDFP Manager, Fluor Fernald copy 
FROM: Torn Ontko, Ohio EPA 
DATE: June 26,2003 
RE: OSPF Phase IV DCN 20104-015 

The geomembrane cap in Cell 1 is 60 mil. An RCI changed the specification for the 
other caps to 80 mil. This DCN provides minimum seam properties for the tie-in 
between the 60 mil in the Cell 1 cap to the 80 mrl in the Cell 2 cap. 

The Ohio EPA approves this change. 

Approval of these changes does not constitute an assurance that the proposed facilities 
will operate in compiiance with Ohro laws and regulations or that these facilitres wrii 

Decision. 
I perform in a fashion that achieves the objectives of the Operable Unit 2 Record of 

000402 



RCI/DCN FORM 5371 

REQUEST FOR CLARIFICATION OF INFORMATION / DESIGN CHANGE NOTICE 

Of 
(2) S/C NO.:FSC-653 (3) 2 (4h$s34ZT; (1) PROJECT/CWO/RES NO.: 20104 

(5) PROJECT/CWO/RES/S/C TITLE: 
On-Site Disposal Facility (Phase IV) Construction 

(7) RCI/DCN TITLE: HDPE Textured Geomembrane Seam Properties for the Tie-in of the Cell 1 to 
:ell 2 Final Cover Systems 

pg - 
(6) RCI NO.: \ 

(6) DCN NO.: 20104-015 

I 

~~ ~~ 

(1 0) REQUESTOR: l(11) CE / PE 
6/23h3 +Q 6 121 DATE NAME (Print I% Sian) DATE NAME (Print & Sisn) 

Kwasi Badu-Tweneboah QI,A C - VL, ptrdG! #!L @. d& 
DCN-JUSTIFICATION. EXISTING CONDITION 81 

(1 210 RCI-DESCRIPTION 

Gy. - 

(1 3) mREQuESTED,pRoposED CHANGE 

Justification: As a result of RCI No. 20104-001R, the thickness of geomembrane cap in the final cover system was changed from 60 mil minimum in 
the Cell 1 final cover system to 80 mil minimum in the Cell 2 final cover system. Therefore, minimum seam properties are required for the tie-in of 
+he 60- mil thick geomembrane cap in Cell 1 to the 80-mil thick geomembrane cap in Cell 2. 

istine Condition: Table 02770-2 of the Phase IV Technical Specifications has the seam properties requirements for 80-mil thick geomembrane cap 

’romsed Chanee: Use the attached Table 02770-2A as the required geomembrane seam properties for the 60 to 80 mil tie-in. 
DESIGN ORGANIZATION RCI - DCN SUMMARY DESCRIPTION 

(1 4) RCVDCN SUMMARY DESCRIPTION 

’able 02770-2A is added to the Phase IV Technical Specifications to provide the required seam properties for the tie-in of the 60-mil thick HDPE 
reomembrane cap in the Cell 1 final cover system to the 80-mil thick geomembrane cap in the Cell 2 final cover system. 

’- , +-1 , < - 7 ,  

-’s : 1 i’i 
> I  --- 15) REVIEWS COMPLETED 

0 Configuration Management SSC Review Complete 

I>rl Impact Assessment Review Complete 
DATE 

DO NAME (Print & Sign) 

PE NAME (Print & Sign) 

DATE 
Technical Review Complete 

DATE 
ED-1 2-401 0 Review Complete y: UD 

16) DOES CE AGREE 
VITH SOLUTION: 

_ . -  

I 

FS-F-4259 
Rev. 6: 1011 8/02, ED-1 2-5002 

(1 7 )  FIELD WORK COMPLETED: 

CE OR PE ( Print & Sign) DATE: 

000403 



Page 2 of 2 5371 
DCN NO. 20104-015 

OSDF Phase IV - Cell 2 Final Cover Construction 

1. The required HDPE textured geomembrane properties for the tie-in of the 60-mil thick e 
HDPE aeornembrane in the Cell 1 final coversystem to the 80-mil thick geomembrane in 
the Ce112 final cover system shall be as follows: 

T M L G  a277Q-2 A 
Properties Qualifiers Specified Property Values Test Method 

Shear Strength(’) 

Fusion minimum I b h .  
Extrusion minimum Win. 

113 
113 

ASTM D 6392 
ASTM D 6392 

Peel Adhesion 

FTB’Z’ 

Fusion minimum Ib/in. 88 ASTM D 6392 
Extrusion minimum l b h .  63 ASTM D 6392 

@ Notes: 1. 
2. 
3. 
4. 

Also called “Bonded Seam Strength”. Value is at material yield point. 
FTB = Film Tear Bond. (Maximum 10 percent separation.) 
lb/in. = pounds per inch. 
All dual track seams shall be tested in accordance with ASTM D 5820. All 
extrusion seams shall be tested in accordance with ASTM D 574 1. 

FS-F-4259 
Rev. 6: 1011 8/02, EO-1 2-5002 000404 



The Ohio EPA approv8s this change. We note that the te?VlIRatiOfl is not 88 robust 8s 
in the origiqal design. The tefminauotr wit! needert to be inspected periodicgfk for 
damage and tears to me gecneutils and and also to check that the sand bags are stili in 
place- 

i+provs[ of these changes ~ Q S S  not constitue an assurance that the proposed facilities 
will operate in compliance with Ohis laws and repjarions or that these hcilifies will 
perform in a firshian mal act!levee 
Oe cis ion 

@ 
ob$ctives ofthe Openble Unh 2 Record of 



RCVDCN FORM 

REQUEST FOR CLARIFICATION OF INFORMATION / DESIGN CHANGE NOTICE 

5371 

I I September 2, 2003 
Ips. ' o f  I 

(5) PROJECT/CWO/RES/S/C TITLE: 1(6) RCI NO.: 
On-Site Disposal Facility (Phase IV Construction) 

(7) RCI/DCN TITLE: Final cover termination protective layer change (6) DCN NO.: 20104-017 

I 
(81 DOCUMENTS AFFECTED I (8) DOCUMENT NOS. I:f!.I (9) OTHER 

1 2 1 0  RCI-DESCRIPTION DCN-JUSTIFICATION. EXISTING CONDITION & 
REQUESTED/PROPOSED CHANGE 

ustification: Modifying the protective layer at the final cover system termination will continue to provide frost protection to the underlying 
eosynthetic and compacted clay liner layers and reduce the manual effort for cell tie-in preparation prior to construction. 
xisting Conditions: Currently, the design of the final cover termination specifies a soil protective layer placed over the entire southern 
srmination of the final cover system per cell. During cell tie-in preparation, soil at the upper portion of the cell is removed. The process takes 
iany hours of manual labor, and results in the intermixing of some of the layers. 
roposed Change: Place protective layer at the final cover termination to a point 3 foot minimum above the top of the compacted clay layer. 
his will protect the underlying compacted clay layer from freeze-thaw conditions. Also, place an additional layer of sacrificial geotextile (1 6 
'./sy) from the topsoil interface down to the cover drainage layer as shown in the attached sketch. Geotextiles will be weighted down with 

mdbags. 

DESIGN ORGANIZATION RCI - DCN SUMMARY DESCRIPTION 

(14) RCVDCN SUMMARY DESCRIPTION 

see attached sketches. 

15) REVIEWS COMPLETED 

0 Configuration Management SSC Review Complete 
DO NAME (Print & Sign) DATE 

Impact Assessment Review Complete 

Technical Review Complete 

@ ED-1 2-4010 Review Complete 

0 N O H  YES 
16) DOES CE AGREE 
VlTH SOLUTION: 

'EQUISITION 
S A PURCHASE 

DATE 
Charles C. Van Arsdale 

CE NAME (Print & Sign) 

1 

I (17) FIELD WORK COMPLETED: 

I 

CE OR PE ( Print & Sign) DATE: 

FS-F-4259 
Rev. 6: 1011 8/02. ED-1 2-5002 
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State of Ohio Environmental Protection Agency 5371 
Southwest District Office 

~1 East Fifth Street 
ayton. Ohio 45402-291 1 

TELE: (937) 285-6357 FAX: (937) 285-6404 Bob Taft. Governor 
Jennette Bradley, Lt. Governor 

Christopher Jones, Director 

MEMORANDUM 

TO: 
FROM: Tom Ontko, Ohio EPA 
DATE: December 12,2003 

J.D. Chiou, SDFP Manager, Fluor Fernald 

RE: OSDF Phase IV DCN NO. 201 04-01 8 

This DCN clarifies seed purity and germination requirements for the varieties of seed 
which make up the final cover permanent vegetation seed mix. 
Current technical specifications Section 02930 requires a purity statement from the 
manufacturer for each variety of seed. The change clarifies the ambiguity in the 
phrase 'variety of seed' by requiring the seed mix as a whole to contain not more than 
10% weed, inert matter and other impurities. 
The current specification also requires that more than 80% of the seeds germinate 
within three weeks. Since many species normally do not germinate this quickly, the 
specification will be changed to require that the cover crop species germinate at the 
80% rate. There will be no specifications for the other seeds. 
The current specification does not allow substitutions in the final cover permanent 
vegetation seed mix. The change allows the Construction Manager to make 
substitutions which meet the same intent in order to keep up with seed availability from 

Approval of these changes does not constitute an assurance that the proposed facilities 
will operate in compliance with Ohio laws and regulations or that these facilities will 
perform in a fashion that achieves the objectives of the Operable Unit 2 Record of 
Decision. 

0 the distributers. 

* C:\DOCUME-1 \VANA3740VOCALS- l\TEMP\DCNPH4SEED.DOC 



4 
20104 FSC-653 

RCI/DCN FORM 

(4) DATE: 
2 

Pg . 1 1 /10/2003 

5 3  71 

Clarification for Seed Purity, Germination and Addition of Requirements for Seed Substitutions 

(8) (8) DOCUMENTS AFFECTED (8) DOCUMENT NOS. REV. 

'hase IV OSDF Technical Specification 201 04-TS-0001 1 
- - - - - - - - - - - - _ _ - - - - _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . . - - - - - - - - - - - - - - - - - - - - -  

I ,  REQUEST FOR CLARIFICATION OF INFORMATION / DESIGN CHANGE NOTICE 

201 04-01 8 

(9) OTHER 

Section 02930, Part 2.01 and 
Table 02930-1C 

15) REVIEWS COMPLETED 2 
Configuration Management SSC Review Complete 

@ Impact Assessment Review Complete 
ME (Print & Sign) DATE &- CCY(A.SI 0W\3-7dEi)&ctW Id&& 

Jstification: In order t o  clarify submittal review, but not change the intent of the seed product qualifications, it is necessary to  change the 
'ording on requirements of purity, germination, and substitutions. 

cisting Conditions: Current Technical Specifications Section 02930  requires the vendor to provide the percent purity for each variety of seed. 
endors have been providing a ratio by weight for each species in the seed mix. The vendors have also provided a percentage of pure live seed 
lr the entire mix and percentage of inert material, weed seed and other impurities. Even though, seeds have met the requirements, the term 
ed in the specification "variety of seed" is ambiguous and should be changed to  clarify the vendor submittals. 

e Technical Specifications also require the vendor to  provide seed with a percentage of germination that is not less than 80 percent by weight k ithin three weeks of seeding, vendors will only provide documentation that an 80 percent germination rate can be achieved by cover crops. 
There is no specification for seeds that are not cover crops. 

Table 02930-1C does not allow for substitutions for the final cover permanent vegetation, but other Tables in the Technical Specification do 
allow for substitutions. 

Proposed Chanqe: Change the Technical Specification to  require each seed species, within a seed mix or individual, t o  have a minimum of 90% 
pure live seed, and less than 10% weed seed, inert materials, and other impurities. 

Zhange the Technical Specifications to  require 80% germination by weight of cover crop species only. No other change related to  performance 
.equirements is being proposed at this time. 

Zhange the Technical Specifications to  allow the Construction Manager to  approve seed substitutions deemed appropriate by  the Environmental 
scientist. 

DESIGN ORGANIZATION RCI - DCN SUMMARY DESCRIPTION 

(1 4) RCI/DCN SUMMARY DESCRIPTION 

;ee page 2 of 2 for detailed changes. 

E NAME (Print & Sign) DATE 

'"J Technical Review Complete KdA61 a A D u  - T r & U  lddG 
DO NAME (Print DATE 

ED-1 2-401 0 Review Complete IJ 
PE NAME [Print & Sign) DATE 

I 1 

A .  - PE NAME (Print ti Sian) DATE. I 
'"J Technical Review Complete 

DATE 

ED-1 2-401 0 Review Complete 

I 1 

FS-F-4259 
Rev. 6: 10118/02, ED-12-5002 

000409 



(17) FIELD WORK COMPLETED: ! 5 3 7 1  -1 

CE OR PE f Print & Sian) DATE: 

i 
[ ~ J G ,  j 

DATE 

( IS  A PURCHASE 

CE NAME fPrint R Sion) 

DCN NO. 20104-018 
CLARIFICATION FOR SEED PURITY, GERMINATION AND ADDITION OF 

REQUIREMENTS FOR SEED SUBSTITUTIONS 
Page 2 of 2 

1. Revise Section 02930, Part 2.01, Paragraph A, fourth sentence (line 4) to read a s  follows: 

"...Each seed mix shall have less than 10% weed seed, inert material or other impurities contained in 
the mix resulting in at  least 90% pure live seed. Each seed mix shall contain no more than 1% weed 
seed and shall contain no noxious weed seeds." 

2. Add the following to the end of the revised sentences in Part 2.01, Paragraph A (stated above): 

"...Each seed mix shall have a germination percentage of at  least 80 percent by weight for the cover crop 
species only." 

3. Revise title of Table 02930-1C to read as: "SEED MIX'" FOR CELL FINAL COVER PERMANENT 
VEGETATION", and add following footnote to Table 02930-1 C: 

Notes: (1 ) "If certain species are not available, substitutions will be approved by the Construction Manager 
or designated representative." 

FS-F-4259 
Rev. 6: 1011 8/02. ED-1 2-5002 



06-26-03 05:15PM FROM-OEPA SOUTHWEST OFC, E 9372856404 1-676 P.04/04 F-606 

urmwz% 
State of Ohio Environmental Protection Agency 

Southwest District Office 

5 3 7 1  

ai East Fifrh Sueel 
arton. Onlo 45402-2911 

TELE: (937) 2856357 FAX: (937) 285-6404 BOD Tak Governor 
ienn8~6 Braoley. u Governor 

Chnstopner Jones. Dneeror 

WMORANDUM 

J.D. Chiou, SPFP Manager, Fluor Fernald TO: 
FROM: Tom Ontko, Ohio €PA 
DATE: June 25,2003 
RE: OSDF Phase IV DCN 20105-003 

Po 
This DCN muves Gravity Inlet Structure (GIS) # 11 approximately 10 feet north because 
field checking shows it will be too close to an existing concrete pad and bollard. 

The Ohio EPA approves this change. 

Approval of these changes does not constitute an assurance that the proposed facilities 
will operate in compliance with Ohio laws and regulations or that these facilities will 
perform in a fashion that achieves the objectives of the Operable Unit 2 Record of 
Decision. 

08041% 
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RCI/DCN FORM 

REQUEST FOR CLARIFICATION OF INFORMATION / DESIGN CHANGE NOTICE 

(2) S/C NO.:FSC-659 (3) Of (4) DATE: 
b 
(1) PROJECT/CWO/RES NO.: 20105 

(5) PROJECT/CWO/RES/S/C TITLE: 

pg- June 23,2003 
( 6 )  RCI NO.: 

On-Site Disposal Facility (Phase V) Construction 
(7) RCVDCN TITLE: Location change of Gravity Inlet Structure (GIS) #I 1 (6) DCN NO.: 20105-003 

(9) OTHER ( 8 )  (8) DOCUMENTS AFFECTED (8) DOCUMENT NOS. REV- 

DCN-JUSTIFICATION. EXISTING CONDITION & 
1 210 RCI-DESCRIPTION 

ustifiation: The Gravity Inlet Structure will be moved to the north to take into account a changed field condition. 
:xistine a n d  ition: The location of Gravity Inlet Structure (GIS) #11 shown on the drawing appears to be encroaching on an existing bollard a d  

1131B EQUESTED/PROPOSED CHANGE 

ncrete pad, when the location is staked in the field. 
posed Change: Move GIS #I I approximately 10 feet north to avoid damage to an existing bollard and horizontal monitoring well nncrete pad 
ng construction of the GIs. 

DESIGN ORGANIZATION RCI - DCN SUMMARY DESCRIPTION 

[ 14) RCVDCN SUMMARY DESCRIPTION 

l e  attached plan sketch shows the new coordinates, elevation and location for GIS #11 

;w 
15) REVIEWS COMPLETED 

0 Configuration Management SSC Review Complete 

Impact Assessment Review Complete 

%b-W j r ; L ) L ? T H P S  
PE NAME (Print & Sign) 

Technical Review Complete gu k1 8. TwF,v&%W 6 
V M T Y W A L .  
\ PE NAME (Print & Sign) 

ED-1 2-4010 Review Complete YWPI K 
I 

(1 7) FIELD WORK COMPLETED: 

O N O M Y E S  I 
i 

16) DOES CE AGREE 
YlTH SOLUTION: 

S A PURCHASE 

CE NAME (Print 8 4  Sign) DATE CE OR PE ( Print & Sign) DATE: 

FS-F-4259 
Rev. 6: 1011 8/02, ED-1 2-5002 

008492 
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GEOSYNTEC CONSULTANTS 0 



5 3  7.1 

’ ORIGINATOR: TITIJYORGANIZATION: ’. NCR NUMBER: 
Collin P. sukow Site CQC Manager 20 104-003 

’ RESPONSIBLE ORGANIZATION/PROIECT: ASSESSMENTACTTWY: 
Fluor Femald Consbuction 

OSDF Phase IV2 

Construction Quality Control 

I K- - GeoSyntec Consultants 

‘ DATE DISCOVERED 
24 January through 24 March 2003 

’ HOLDTAG: 

( ) Y E S  ( X I N O  
* REMOVED(Initial/Da&) 
NIA 

Page I of2 

hp 6 1 1; @ s b  ’’ DATE PROVIDED TO RESPONSIBLE MANAGER: 

29 July 2003 

9. REQUIREMENTS (Identify requirement horn document [e.g., CQA plan, specification, drawing etc.]): 

OSDF SDecification Section 02710 Part 2.01.B states that “Granular drainage material ... shall meet th 
MSHTO M-43 modified gradation requirements for No. 78 coarse aggregate”; and Part 2.01.C requires tlx 
“Percentage of granular drainage material passing the No. 200 sieve . . . shall be less than 2.0 percent by weigh 
when tested in accordance with ASTM C 136.’’ 

O. NONCONFORMANCE TYPE: Construction Nonconformance ( ) Material Deviation ( x ) 

’. NONCONFORMANCE (Fully describe as it relates to requirements. Use supplemental sheets as required): 

go. 78 stone samples were collected incrementally as the material was delivered and stockpiled throughout the 
!003 construction season. Three of the 8 samples collected did not meet the gradation requirements for No. 78 
bne. All three failing samples had over 2.0 percent, by weight, passing the U.S. No. 200 sieve ,and one of the 
bee also had greater than 5.0 percent, by weight, passing the No. 16 sieve. 

Repair( 1 Rework( ) 

’he three failing samples had 2.4, 2.9, and 4.2 percent, by weight, passing the U.S. No. 200 sieve. The same 
ample with 4.2 percent passing the No. 200 sieve also had 6.2 percent, by weight, passing the No. 16 sieve 
ihich exceeds the required maximum of 5.0 percent. It should be noted that this sample failed on the No. 16 
ieve due to the high amount of fines passing through the No. 200. 
he hydraulic conductivity (permeability) test results for these three samples all passed project specifications with 
.8,2.2, and 0.95 cdsec, respectively, where the minimum permeability value is 0.1 cdsec. Therefore, use as is. 
RESPONSIBLE MANAGER ( N M ,  TITLE, ORGANIZATION): 

GQ016601/F97 IOO27.CDA 

000416 

97.05.23 
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I 

h 

- 
e I E5 

GeoSyntec Consultants 
CONSTRUCTION NONCONFORMANCE REPORT 

2o DATE: 

26. B/?hZ DATE CLOSED: 

Page 2 of 2 

".DATE: 

7/31 I C 3  
VERIFICATION OF CORREClTW? ACTION (Describe who, wfiaf when, where): 

GQO 166-011F9710027.CDA 97.05.23 



5 3 7.1 

I ORIGINATOR: 2. TITLEJORGANIZATION: NCR NUMBER: 
Collin P. Sukow Site CQC Manager 20105-oO 1 

RESPONSIBLE ORGANIZATION/PROJECT: ASSESSMENT AClTVlTY: 
Fluor Femald Construction Construction Quality Control 

OSDF Phase V 

4 

DATE DISCOVERED: 
03 June through 20 June 2003 

HOLDTAG: 

om ( X I N O  

a REMOVED (InitiaVDate): 

NIA 

- GeoSvntec Consultants Page 1 of2 

O. NONCONFORMANCE TYPE: Construction Nonconformance ( ) Material Deviation ( x ) 

N O N C O N F O W C E  (Fully describe as it relates to requirements. Use supplemental sheets as required): 

go. 78 stone samples were collected incrementally as the material was delivered and stockpiled throughout the 
!003 construction season. Three of the 10 samples collected did not meet the gradation requirements for No. 78 
tone. All three failing samples had over 2.0 percent by weight passing the No. 200 sieve. 

h e  three failing samples had 2.4,2.6, and 3.0, percent by weight passing the No. 200 sieve. 

’he hydraulic conductivity test results for these three samples all passed project specifications with 2.6,0.94, anc 
.8 cdsec, which exceed the minimum required value of 0.1 cdsec. Therefore, use as is. 

RESPONSIBLE MANAGER (NAME, TlTJX, ORGANIZATION): 

l a  DATE FORWARDED TO 

0004l8 

97.05.23 



GeoSyntec Consultants 
1 CONSTRUCTION NONCONFORMANCE REPORT 

Page 2 of 2 

19. EVALUATION OF PROPOSED CORRECTIVE ACTION Reject( 1 
Comments ( ) 

".DATE: 

7 1 3  1 /6 3 
'. VERIFICATION OF CORRECTIVE ACTION @esaibe who, wh& when, where): 

000419 
e 

GQOl66-01ff 971 0027.CDA 97.05.23 
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FLUOR FERNALD 



VAL f ~ A T E D  
Q!&lU RECOED . NONCONFORMANCE REPORT FORM 53 74 

- ~~~ 

Nonconformance NumberlRevIsion 

Dates 

Type of Nonconformance 

Project Number 
ProjedActlvky @ FaclloclBldg. 

Hazard Category 

I 
..,. . . .. .. .... 

- 
2 

3 

4 

- 
c 

- 
6 

- 
6 

7 

8 Assessment Number 

9 DlvIsionlVendor 

-. 

L I  

Responsible ProgramlProject [ ] WPRAP [ ] D&DP 1x1 S&DFP [ 1 M&IS [ 1 WMP [ 1 AAP [ 1 SH&Q 
[ ] OP [ ] ADM [ ]SupplierNendorlSubcontractor [ 1 Other 

[ 1 SP [ 1 CPM 

Assessment 

Assessment Type 

I 0 I Responsible DcpartmentNendor 

Responsible 

(Print Name) 
Functional Area (NA for Vendors) 
(choose any that  wplvl 
(Ref. RM-0016) 

QA Crlteria 
(choose m e  that applies Ref. RM-0012) 
Other Criteria (CONOPS, etc.1 
(not RIW-0012 applicable) 

4 Requirement Description 

1 ManagerlSupervisarNendor 

I 
Cite the requirement (clearly, concisely, 

l and completely) and its source, 
including document identifiietion 
number, pwe and paragraph number. A 
copy of the document (or page of the 

l document) in which the requirement 
apm.ars may be attached or added to 
the NCR file. Use additional 01 separate 
sheets as necessary. 
Nonconformance Description 

NCRNo.: 696 Revision No. 0 

Date Discovered: 1 1-4-03 
[XI  FINDING [ 1 CONCERN 

/a 
Date NCR Issued: 11#-03 

a b  rt)ra bs-3 

20104 Cell 6 Liner/ Geotextile , 
I 

1 Nuclear: [ I 1  [ I 2 1 1 3  Radiological: [ 1 
Non-Nuclear: [ 1 High Hazard 1 Moderate Hazard [ 1 Low Hazard 

1 Industrial: [ ] Other Industrial Hazard [ X I  Standard Industrial Hazard 
Not Designated [ ] Desktop review, document revlew, etc. 

' [XI Internal (Site) 

[ 1 Audit [ ] Surveillance 1x1 Inspection I I Self Assessment I ]Other 

t I External (OEPA, DOE) I I SupplierNendor 

Construction 

Warren Hooper 
(For Concerns, assign to ProjectlProgram Director 

[ ]  CM [ ] E D  [ I  RD [ I  MS 1 1  QA [ ]  AC [ I  P M *  [ 1  PI 
1 1  FM [ I  EP 1 1  EW [ I  MT 11 OP [ I  PT 1 1  SE [ I  TR 
[X I  CT [ I  HR 1 1  PC ( 1  EM 1 1  FP [ I  NS [ I  SH [ ]  RP 
[ 1 1 Program 
1x1 5 Work process 

[ 1 2 Training 
[ 1 6 Design 

[ 1 3 Quality Improvement 
[ ] 7 Procurement 

[ ] 10 Independent Assessment 

[ 1 4 DocumentlRecords 
[ ] 8 InspectlTest 
I 1 Other 1 9 Management Assessment 

Per Technical Specification, On Site Disposal Facility, Phase IV, Rev 1, Sec. 
02714,3.01, D, Geotextile: After unwrapping the geotextiles from their opaque 
covers, do not leave them exposed for a period in excess of 10 calendar days or 
for the Manufacturers written recommended exposure period. 

10-21 -2003:Geotextile was placed across the center of Cell 6 floor for the 
placement of the impacted haul road into the Cell area. There were also 
several rolls of geotextile left uncovered at the bottom of the inner-cell 
berm. As of 11-4-2003, this is outside the ten-day window; these items 

Signature: Date:[ \ \1*3 Name: Reinhard Friske ManagerlSupervlsor 
(TralnedlBriefed on QA-0001) I 

(Reply within 20 working days) I I /g//s/b3 REQUESTED RESPONSE DATE: Response Date From 
Respon8ible Organhation 

FS-F-4370 FOR TECHNICAL ASSISTANCE, CONTACT THE NONCONFOAMANCE ADMINISTRATOR AT 3328. FAX 3031, MS524 0 0 0 4 21 
REV. 13: 09/30/02, QA-0001 Page 1 of 2 



NONCONFORMANCE REPORT FORM 53 7 1  
RESPONSIB 

Nonconformance NumberlRevislon 

Root Cause Ana~s is  

Provide documentation as attachment. 
Use additional or separate sheets BS 

necessary 

Corrective Action (CAI 
Dercriptlon and Dlsposttion 

Describe the actions necessary to correct 
the nonconformance. Corrective actions 
must be detailed and complete. They 
must be written in a dear, concise. and 
verifiable manner. The corrective action 
must aiso Include acticns l o  prevent 
recurrence. Use additional or separate 
sheets as necessary. 

IA dispoYtiM of Accept-as-is or Rarmir 
REQUIRES a written Technical 
ConcurrenceNustifkatlon below) 
Technical ConcurrencelJustificatbn 
[mark NA If not applicable) 
Was a Deslgn Change Notice 
Required? 
Was a SBDR Performed? 
War a USQD Performed? 

nc t i ins  taken to Prevent Recurrence 

Jse additional or separate sheets as 
iecessary. 

h p o s e d  Completion Date For CA 

3erponsible 
ManagerlSupervisorNendor 

4 DRGANIZATION'S CORRECTIVE ACTION RESPONSE . _. 
NCRNo.: 676 Revision No. 0 
[ I Y E S  Level 1 Cat.: I 1 (human perforr#mce.) I 1 (natural phenomlsabotage 
MI NO 1 1 /equip.) I I lother) 

I I SupplierNendorlSubcontractor List Cause: 3 

A) Hardware NCR: + Dd Accept-as-is [ 1 Repair [ 1 Rework [ 1 Reject 

B) Non-Hardware NCR: 4 [ 1 Other: 

See Attached Corrective Action Plan axs [ 1 NA I 
(root cause per their program) / ?  

Name: ~ L - u L ~  Signature: & (3. J A  Date: 12/16/03 
Date Issued 

I-) / P  [ 1 Yes No O C N t  

SBDR tY Date issued [ 1 Yes [X I  No 
[ I Yes [ X I  No US00 It ')IR Date issued 

see w+d= 

Date: p . 2  

Name: Warren Hooper 
Y 

ManagerlSupervisorNendor Name: Warren Hooper Signatur ate: ral t&q 

. .  . 
VERIFICATION OF COMPLETED CORRECTIVE ACTIONS BY 'THE VERM~R- . .: .: ' . .  :.. :: .: 

FS-F-43 70 
REV. 13: 09/30/02, QA-0001 

~ ~ T E W N I C A L  ASSISTANCE, CONTACT THE NONCONFORMANCE A D M ~ N ~ S T ~ ~ O R  AT 3328. FAX ~ 0 3 1 .  MSSZ-4 00 011922 
Page 2 of 2 
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OSDF PHlVSPEC REV I 
tion 

2.06 EQUIPMENT ' i 

A. Furnish equipment for acceptance, handling, storage, and installation of geotextile. 

PART3 EXECUTION 

3.01 

A. 

B. 

C. 

D. 

E. 

F. 

G, 

3.02 

A. 

B. 

C. 

D. 

PLACEMENT 

Do not commence geotextile installation until the CQC Consultant completes 
performance testing and confirmation of compfiance of underlying layers, including 
acceptance of Contracto?s survey results for underlying layers. 

Handle geotextiles so as to ensue they are not damaged. 

Take precautions to prevent damage to underlying layers. . .  

After Fwrapping the geotextilcs from their opaque covers, do not leave them exposed 
for a period in excess of 10 calendar days or for the Manufacturer's Written 
recommended exposure period. 

If white colored geotextiles are used, take appropriate safety precautions against 
."snowblindness" of personnel. 

Take care not to entrap stones, excessive dust, or moisture below or in the geotextiles. 

Examine the geotextile surface after installation to ensure Bat no potentially harmfbl 
foreign objects are present. Remove any such objects and replace any damaged 
geotextiles. 

SEAMS AM) OVERLAPS 

Continuously overlap a minimum of 6 inches and sew geotextile filters, cushions, and 
supplemental geotextile cushions using a ''single prayer" seam. Sew seams using Stitch 
Type 401 as per Federal Standard No. 751 a. Spot sewing will not be allowed. 

Do not install horizontal seams on slopes that are steeger than 10 horizontal to 1 
vertical (1OH:lV). Seams shall be along, not across, the slopes. 

Overlap geotextile separator a minimum of 12 inches and spot sew at intervals to 
ensure that the overlap is maintained. 

Overlap geotcxtile filter used for riprap construction in Section 02271 a minimum of 12 
inches. No seaming is required. 

000423 
GQI 342-1 7l02714.SPE.doc 027 14-6 02.03.09 



53t. l  

Geotextile Filter was removed from opaque covers and placed in areas at the locations of 
the impacted material haul road and the south side of the inter-cell berm. This geotextile 
is placed as a filter layer to allow drainage to filter into the leachate collection system 
located directly below the filter fabric. The geotextile filter is not to be exposed to ultra- 
violet 0 rays in excess of 10 days prior to covering the geotextile or a period 
designated by the Manufacturer in writing according to the geotextile Technical 
Specification Section 02714. The geotextile filter was placed on October 21,2003 and 
was not covered with soil material until November 4,2003. Therefore, the geotextile was 
exposed for 15 days. At that time, there was not an exposure limit designated in writing 
by the geotextile Manufacturer. The placement of geotextile filter was not in compliance 
with the specifications. 

TNS, the geotextile Manufacturer, looked at UV resistance testing according to ASTM 
D4355 and checked the tensile strength (MTM D1682) after the geotextile was 
subjected to 500 hours of W ray esposure. The results show that after 500 hours of 
exposure, the maximum loss of geotextile strength should be less than 5%. Therefore, 21 
days of exposure would be sufficient for the strength loss above. 

It is recommended to leave the geotextile in place, since the actual exposure limit was 
less than the 21 days tested by TNS. The letter from TNS is attached. 

(25)ACTIONS TAKEN TO PREVENT RECURRENCE 

Additional UV and loss of strength testing will be provided for future cell and cap 
construction. The geotextile Manufacturer will be required by the Procurement 
Specification Section 02714P to submit a letter recommending an acceptable exposure 
period of subjecting geotextile to W rays. This letter will be submitted to Fluor Fernald 
prior to receiving the shipment for each year’s activity. 
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