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AS-BUILT DRAWINGS 



TOP OF SUBGRADE 



GeoSyntec Consultants 

SUBGRADE APPROVAL 

OSDF Phase I1 Option A - Cell 3 
Subcontract No. 95PS005028 

GeoSyntec Project No. GQO409 

The undersigned have verified the following in accordance with Section 02200 and 
Section 02225 of the T e c h c a l  Specifications: 

0 GeoSyntec CQC personnel witnessed the proofrolling of the subgrade. The subgrade 
was proofrolled by driving a loaded dump truck (minimum weight of 10 tons per avle 
and minimum loaded weight of 20 tons) or other pneumatic-tired vehicle, back and 
forth to confirm the firmness of the subgrade surface. Documentation on the subgrade 
proofrolling work are presented in the Daily Field Reports, and will be included in the 
Final CQA Report for Cell 3 lining system construction. 

The subgrade surface has been surveyed and certified by Hirsch & Associates 
Surveying, Inc. (Hirsch) of Okeana, Ohio. A copy of Hirsch's subgrade certification 
is attached. The survey certification data have been reviewed by Kwasi Badu- 
Tweneboah, Ph.D., P.E., of GeoSyntec and found to be within the tolerance of -0.3 ft  
to +O. 1 fi of the grades indicated on the Construction Drawings. 

Based on the information presented above, GeoSyntec concludes that the subgrade is 
acceptable and ready for placement of compacted clay liner. Prior to placement of the first lift of 
compacted clay liner, the subgrade would have to be scarified to a depth of 2 inches, and all 
visible rock particles with a maximum dimension larger than 2 inches removed, as required by 
Part 3.04 of Section 02225. 

Collin P. S U ~ O W  
CQC Manager 

Attachment 

td-SCiJC & $ J . i z d  
Kwasi Badu-Tweneboah, Ph.D., P.E.. 
Certifying Resident Engineer 
Ohio Registration No. E-55354 

1 99.07.06 

0006)04 
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KIRSCH SURVEYING INC FAGE a2 

! 

3610STATELZNEROAD 
OKEANA,OH 4-YU3 

(513) 367-0S34 
Fa: (513) 367-2935 

.May 23, 1999 

I 

SU&TECT: CERTIFICATION POINTS SUBG;RIDE CELL 3, FERTALD SITE. 

1 hereby mify that the eievaiions iisted on the cextl7 pages are the ss built elevstions of 
thz su~bgsxie &.paint n~mherr IISIA, aiangwihthe h e  eimatians. werc?aken. 
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Pt.No. Code North 
1 SG 
2 SG 
3 SG 
4 SG 
5 SG 
6 SG 
7 SG 
8 SG 
9- SG 
10 s2 
11 SG 
12 SG 
13 SG 
14 SG 
15 SG 
1 6  SG 
1 7  SC- 
18 SG 
19 SG 
2c SG 
21 SG 
22 SG 

26 SG 
27 SG 
2 8  SG 
2 9  SG 
3 0  SG 
31 SG 
32  SG 
33  SG 
34 SG 
3 5  SG 
36  SG 
37 SG 
39 SG 
39 SG 
40 SG 
41 SG 
4 2  SG 
4 3  SG 
44 SG 
4 5  SG 
46  SG 
47  SG 

49 SG 
49  SG 

5G SG 

0 z; 
-. 53  SG 

482202 . a a i a s  
4 a 2 2 0 1 . 6 6 9 4 5  
4 8 2 1 9 5 . 5 5 3 1 2  

4 8 2 2 0 1 . 0 5 7 9 2  
4 8 2 2 0 0 . 4 1 6 1 9  
482199 . a 3 4 5 5  
4 8 2 1 9 9 . 2 2 2 9 2  
4 8 2 1 9 8 . 6 1 1 2 9  
4 8 2 1 9 7 . 9 9 9 6 5  
482 197.38802 
4 8 2 1 9 6 . 7 7 6 3 9  
4 a z i x i . 1 ~ 1 7 4  
a a 2 2 0 2 . 8 4 4 3 4  
4 8 2 2 0 3 . 3 1 9 1 5  
482203 ~ 4 8 1 6  

4 8 2 1 5 5 . 2 2 5 5 4  
482194.71150 

482203 - 64346 

482180.26000 
482lSO 4 6 0 0 0  
4 8 2 1 6 4 . 4 6 0 0 0  
4 8 2 1 6 4 . 2 6 0 0 0  
4 8 2 l S 8 . 8 9 0 0 0  
4 8 2 1 8 6 . 4 5 0 0 0  

4 8 2 1 9 4 . 3 8 7 3 1  

482193 -3.8768 

4 8 2 1 9 2 . 7 3 7 9 3  
482193 3 9 0 7  
4 8 2 1 9 2 . 3 7 1 0 3  

4 8 2 1 7 9 . 7 1 0 1 0  

482134 ~ 8 2 6 1  

4 a 2 1 9 4 . 0 ~ 0 4 6  

4 a 2 ~ 9 2 . 9 0 5 0 ~  

4 a 2 2 2 7 . 8 a 6 0 1  

4 8 2 1 7 9 . 0 9 a s  
482178.48702 
482177.a7s49  
482177.26395 
4 8 2 1 7 6 . 6 5 2 4 1  
4 8 2 1 7 6 . 0 4 0 8 7  
4 8 2 1 7 5 . 4 2 9 2 3  
482174.81780 

482173.59472 
482174.20626 

4 a 2 1 7 2 . 9 8 3 1 8  
482220.24145 

4a2171.91284 
4 8 2 m . a m s  
4 8 2 1 5 6 . 1 4 8 6 5  

4 8 2 1 5 5 - 4 3 a 7 2  

4 8 2 i 7 2 . 1 4 1 7 9  

4 8 2 1 5 5 . 9 2 0 0 5  
482155.82491 

E a s t  
135C890.5i312 
1 3 5 1 4 4 0 . 4 7 1 9 7  
1 3 5 0 9 4 0 . 5 0 9 3 8  
1 3 5 0 9 ? 0 . 5 0 5 6 4  
1 3 5 1 0 4 0 . 5 0 1 9 0  
1351090.49816 
1 3 5 1 ~ 0 . 4 9 4 4 2  

1 3 5 1 2 4 0  - 4 8 6 9 3  
1 3 5 1 2 9 0 . 4 8 3 2 0  
1 3 5 1 3 4 0 . 4 7 9 4 6  - '351390.47571 
1350844.47 ' ,31  
i350805.65951 
1 3 5 0 7 8 6 . 9 3 9 5 0  
1350779.14946 
1 3 5 1 4 6 7 . 2 4 9 3 8  
1 3 5 5 5 0 9 . 2 5 9 4 2  
L Z 5 0 8 G .  28000 

~35ii90.4?06a 

1350328 .sa 'ooo 
1 3 5 0 8 2 8 . 3 6 0 0 0  
l Z S O 8 4 4 . 6 3 0 0 0  
1350822.71000 
i350822.77000 
1 3 5 1 5 2 7 . 9 7 8 0 7  
1 3 5 1 5 3 5 . 7 6 8 0 1  
1 3 5 1 5 6 7 . 3 a 0 6 2  
~ 5 1 6 1 7 . 4 7 9 5 a  

5 3 5 1 6 a a  . 4 a 2 0 5  

1 3 5 0 8 4 3 . 5 7 4 6 2  

1351659'. 9 x 2 6  
1 3 5 1 0 ' 7 0 . 5 9 1 5 5  

1 3 5 1 7 0 0 . 5 8 1  1 2  

1 3 5 0 8 9 0 . 2 3 7 0 0  
1 3 5 0 9 4 3 . 2 3 2 2 6  
3 5 0 9 % J , 2 2 9 5 2  
L351O40.22578 
1 3 5 1 0 9 0 . 2 2 2 0 4  
L3SL140.21830 
1 3 5 1 1 9 0 . 2 1 4 5 6  

1 3 S 1 2 9 0 , 2 0 7 0 8  
1 3 5 1 3 4 0 . 2 0 3 3 4  
1 3 5 1 3 9 0 . 1 9 9 6 0  

1353469.85685 

1 3 5 1 5 2 7 . 7 0 1 8 3  
1 3 5 1 5 3 5 . 4 9 1 7 7  
1351508.78849 
1 3 5 1 5 2 7 . 5 0 6 0 9  
1351535.29603 
i351566.51769 

:351240.21ca2  

13si440.19586 

1 3 5 1 5 0 8 . 9 a 3 7 9  

j 593 .I20 
i 5 9 8 . 6 2 0  
I593.620 
: 594 .I20 
j 5 9 4 . 6 2 0  
j 5 9 5 . 1 2 0  

' 5 9 6 . 1 2 0  
, 5 9 6 . 6 2 0  
5 9 7 . 1 2 0  
591.520 
598.120 

, 5 9 2 . 6 6 0  
6 0 2 . 3 7 0  
6 0 2 . 7 4 0  
6 0 7 . 9 4 0  
598. $ 0 0  
6 0 4 . 3 9 0  
5 9 2 . 2 2 0  
5 9 2 .  C60 
592 ..060 
5 9 2 . 2 2 0  
,597 .54G 
, 5 9 7 . 9 2 0  
:609.77C 
j614.96C 
, 6 0 9 . 6 9 0  
1606.690 
:6GO. 1 2 0  
6 0 4 . 6 7 0  
1604.840 
j609.020 
5 9 3 , 1 5 0  
:5?2.6?C 
593.170 
5 9 3 . 6 7 0  
, 5 9 4 . 1 ? 0  
5 9 4 . 6 ? 0  
j595.1?0 

5 9 6 . 1 7 9  
i596.670 
'597 .17C 

j598.170 
:599.410 
i609.22G 
: 6 0 9 . 6 0 0  
1614.79C 

, 6 0 9 . 4 8 0  
, 6 1 4 . 5 7 0  

; 5 9 5 . 6 2 0  

;595.67G 

3 9 7 . 6 7 C  

,609.100 

609.400 



E4 SG 
55 SG 
56 SG 
57 SG 
5 8  SG 
59 SG 
60 SG 
61 SG 
62 SG 
6 3  se 
64 SG 
65 SG 
66 SG 
67 SG 
68 sc- 
69 'SG 
70 ss 
71 SG 
72 SG 
73 SG 
74 SG 
75 SG 
76 SG 
77 SG 
78 SG 
75 SG 
8C SG 
81 SG 
82 SG 
83 SG 
84  SG 
85 SG 
86 SG 
87 SG 
88 SG 
89 SG 
9 s  SG 
91 SG 
92 SG 
93 SG 
94 SG 
95 SG 
9E SG 
97 SG 
96 SG 
99 SG 

1 0 0  SG 
101 SG 
102 SG 
103 SG 
104 SG 
195 SG 
106 SG 
107 SG 
108 SG 
109 SG 
110 SG 
ill SG 

- 11; SG 

482154.82697 

482154.18537 

4ezi80.74348 

4a2164.74484 

482154.35221 

482153.96062 
482153 .e1015 

402180.96115 
482181.05433 

482164.9?495 
482165.07071 
482163.70539 
482163.09479 

482261.87358 
482161.26298 
482160.65236 
48i16O.04175 
482259.43117 
182158.82557 
482i58.20996 
482157.59936 

482206.99248 
482056.9962: 
482006.99994 
481957.00367 
462ilj. 70912 
482063.71285 
482013.71658 
461963.7iOjl 
482113.0985i. 
482112 ~ 8 7 9 2  

482162.4a410 

482156.98a7~ 

182111.87731 
481953.45000 
481936.9COOO 
482111.26671 
482110.65611 

482109.43490 
482108.82430 
4e2108.21369 
48210?.60309 
482063. I C 2 2 5  
482062 -4916s 
482061. 
482061.27044 

4a2110.04550 

462060.65983 
482060.04923 
482059.43863 
482058 -82802 
482058 -21742 
482057.60682 
482013.10599 
482012.49537 
482011.88477 
48201i .27U7 
482010.66356 
482010.05296 
482009.44236 

135i617.00767 
1351655 .a8113 
1351569 .'54175 

1351700,26465 

1350766.56366 

1350805.18844 
1ZG?85 - 4 6 8 4 4  
1350778.67842 
L350830.04121 
1350940.03748 
1350990.03375 
1351040.03002 
1351090.02629 
1351140.02256 
135i190.01883 
1351240.01511 
135l290.01130 
13il?40.00765 
1351390.003S2 
1351440.G0019 
1351435.38959 

13~1687.94402 

~35oaos.38:a~ 

13so77a.a7361 

1~1338.77a99 
13.~538.16a3a 

1350888, a2000 

1250939.42687 

13 51437.5 5 7 7 8  
1350885.43060 

1350888.20940 
1350887.59879 

1350983.42315 
1351039.41?;2 
1350819.72000 
13508%. 78000 
135LO89.4156O 
13SL139.41196 
1351189.40823 
1 3 5 l 2 3 9 . 4 0 4 5 0  
1351289.4007~ 
i351339.39705 
i351389.39332 
1350938 31627 
1350989.81254 

L351088.80509 
1351138. SOL36 
1351189.79763 
1351238.79390 
1351288.79017 
1351330.78644 
L351388.78271 
1350938.20567 
1350988.20194 
1351038.19821 

lX1138.1907S 
13S1188.18702 
1351238 -18330 

135103a , a 0 8 8 1  

1351oaa.19448 

h I R S C H  W V N I N G  I N C  PAGE R d  

: 5 0 6 . 4 O U  
; 599.930 
' 604.480 
j 604.660 

: 602.200 
: 6C2.5?0 
. 607.770 
, 602.080 
602.450. 
60?. 650 
592.670 
,593.170 
.593 -670 
1594. I70 
'594.670 
:595.170 
595.670 
596. i70 
596.670 
597. i7G 
597. €70 
:59E .I70 
599.170 
: G O O .  170 

: Goa. asc 

,601. i a o  
0'32. l a c  
'593 ..O?O 
594.570 
595.670 
, 5 9 6 .  i7C 
594 .'17C 
1594.670 
iS?5.170 
5 9 6 . 2 2 0  
: S ? 2 . 2 8 0  
505.670 
596.17C 
S96.67G 
,597.173 
:597.6?0 
598.170 
:596.57C. 
j59j117c 
:595. 670 
iS96.170 
,596.670 
, 5 9 7 .  i7G 
,597.0'70 
'598.17C 

'599.170 
1599,670 
596.180 
596,680 
,5.97 f 180 
,597.680 
:598.180 

1539.180 

i59a. 670 

598.680 

5-2741 6 



‘ 0 6 / 2 4 1 1 5 9 ?  05: 34 5133672535 

114 SG 

@E :: 
517 SG 
118 SG 
119 SG 
120 SG 
121 SG 
1 2 2  SG 
123 SG 
124 SG 
12s SG 
125 GG 
127 SG 
128 SG 
129 SG 
130 sz 
131 sc: 
132 SG 
133 SG 
134 SG 
125 SG 
136 SG 
137 SG 

139 SG 
140 SG 
i41 SG 

i 3 a  SG 

*E ;: 
-34 SG 
145 SG 
146 SG 
147 SG 
148 SG 
149 SG 
150 SG 
151 SG 
152 SG 
153 SG 
134 SG 
155 SG 
156 SG 
157 SG 
158 SG 
159 SG 
160 SG 
161 SG 
152 SG 
163 SG 
154 SG 
165 SG 
166 SG 
167 SG 
168 SG 

3: 
172 SG 
173 SG 

48~008.83175 

482007.61055 
481963.10970 
481962.49910 

4a2008.22~~5 

a 8 1 9 6 ~ ~ 1 8 5 0  
481961.27789 

4ar959.44608 
481958 .a3548 
4 8 ~ 5 8 . 2 2 4 a 8  

481960.66729 
481960.U50’69 

481957.61427 
482111.32833 
482064.39666 
481929. lZOGO 
48i945.29000 
C821fi.67000 

432014.46499 
481964.53332 

482014.08905 
482064.05479 

482114.74543 
482114.97405 
482115.06915 
482065.07292 
482015.07665 

482172 ~ 7 0 0 0  

481964 - 12331 

482114.01442 

48196s. 08038 
4ai96.c.9a524 

482064.97778 
482014.98151 

482064.74916 
482014.75288 
481964.75661 
181937.62004 
481937.52477 
481937,29584 

482oa9.50105 
i82139.432?3 

482039.56938 
~31989.63771 
482106.60376 
482056.53752 
18200€.47128 
481956.40504 
482131,79963 

482031.66715 
481981.60091 

4 8 2 0 5 6 .  is610 

481956.16356 

482105.92379 
482035.92754 

482081.73339 

4a2106~5237 

482006.i5983 

481928.6914a 

482oos.93i2a 

1351238.17957 
ix1338 .I7584 

1350937.59506 
1350987 .E19134 

2351087.58388 
1351137.58015 

1352237.57269 
1351287.56856 
1353337,56524 
1351387.56151 
1350838 -72931 

1351470.97000 
1351487 .?lo00 
13514€6.10000 
135Z465.8000G 
135~2826.92973 
135082l.02964 
1350854.60L25 
1350857.71167 
135O860.822OS 
1350864 -43247 
1350804.57784 

1351388.17211 

135io37.sa76i 

1351187.57642 

1350832. 8.2982 

1350785.a57a3 
135~77a.067ai 
1353777.45727 
1350776.e46?3 
1350776.230’19 
l3xl784.02616 
1350784.63671 

1350803.96729 
1350803.35673 
1350e02.74618 
1350775,90086 
1350783.69081 
2350802.42082 
1350841.69633 
1350-!35.79624 
1350829.89615 
1350e23.99606 
1351471.21842 

1351481.45526 

1351468.64257 
1351473.76099 
135147s. 8?941 
135L483.99783 
1351508.17793 
1351507.56737 
1351506.95682 
1351506.34626 
1351506.01377 

1351526.28225 
1351525.67O35 

1350785.24727 

1351476.33584 

1351486.5736a 

1351526. a9418 



174 SG 
175 SG 

179 SG 
180 SG, 
181 SG 
182 SG 
I83 SG 
184 SG 
185 SG 

187 SG 
188 sc; 

190 SG 
191 SG 
132 SG 
193 SG 
194 SG 
195 SG 
196 SC- 
197 SG 
190 SG 
199 SG 
200 SG 
201 SG 
2C2 SG 

186 SG 

la9 -SG 

2 0 3  SG e;;; 
206 SG 
207 SG 
208  SG 
2 0 5  SG 
21C SG 
2ll SG 
212 SG 
213 SC- 
214 SG 
2:5 SG 
210 SG 
217 SG 
213 SG 
215 SG 
220 SG 
221 SG 
222 SG 
223 SG 
224 SG 
225 SG 
226 SC- 
227 SG 
228 SG 
229 SG 

233 SG 

481955.93503 
4a~928.46266 
4a2105.82865 

4a2005.83614 
48195s. 83989 

4a2055.41620 

4aigs5.45369 

482054. a3446 
4a2004.e3a20 

482055.83240 

48i228.36740 
482105.44246 

482GOS.44995 

481927.98069 
482104 .a3071 

483%. 84194 
481927 ~ 36614 
182104.36511 
482054.37801 
482004.39091 
481954.40381 
481926.93447 
482~4.19a27 
4a2054.211~ 
3 a m 4 . 2 2 4 0 6  
4aig54.2~95 

4a2103.96541 
481926,76739 

482053.97021 
4 E 2 0 0 3 . 9 3 5 0 0  
481%3.97973 
4€!1O26.50543 

482053.81278 
482OO3.81410 
481$53.81541 

481953.02233 

482103. a1147 

481926.33892 

481952.62247 
4aic52.01172 
4ai9si.40098 
4a1950.79024 

4a1949.56876 
481948.95801 

4a1947.12~79 

4a1945.90430 
4~1945.59a93 

481935.64677 
4ai-935.03536 
481934.42396 
481933. a1255 
481933.20114 
4a1932.58974 
481931.97a33 

4E1950.17950 

481958.34727 
48 194?. 73 653 

481946.51505 

481936.66849 
481936.25810 

135iS25 .OS843 
1351524.72619 

13S1534.07220 

1351532.84837 
1351532.51212 
1351566.30583 
1351565.69397 
i3515c'S .08211 
1351564.47025 
1351564.13403 
1351636.39581 
i351615.78395 
135161S.17209 
13f161.? .56023 
13%614.22400 
1351654,51954 
L351653.15795 
1 3 X 6 5 L  .19636 
13%650 .C3477 
l35164C. 68654 
1351568.13058 
1351666.8194L 

~ 3 5 i s 3 4 . 6 a 4 ~  

1351533.4602a 

1351665 .wm 
1351664.09xa 
i351663.3wl? 
1351587.24640 
1351586.54679 
1351685 * 85117 
251685.15355 
1351684 -77Qi9 
251699.85170 
1351699.13676 
1351699 02582 

1351698.38595 
i250853.91683 
~50887.46325 
,350937 ~ 5 9 5 2  
1350987.45579 
1351037 15206 

1351137.44460 

1351237.43714 
1351287.43341 
1351337.42968 
1?51387.425?5 
13 5143 7.42222 
1351462.42036 
2350853.71098 
1350887 26340 
1350937.25966 
2350987.25592 

1351087.24844 
1351137.24471 
1351187.24097 
1351237 23723 

1351698 < m a  

1351oa7.44833 

1351187.44oa7 

1351037 25218 
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0'07.980 
607.770 
614.290 
613.920 
613.54C 
613.170 
612.960 
609.030 
608.650 

637.910 
,607.760 
606.020 
605.650 
605.270 
604.900 
604.690 
59?. 680 
599.430 
599.180 
598.930 
598.790 
604.230 

603.730 
503.480 
603.340 
604.420 
601.18C 
603 .44C 
'603.690 
603 -560 

608 . zeo  

0'03 . s a 0  

608.720 
608.550 
608.370 
609.200 
608.100 
596 .S60 
596.900 
5S.7.50C 
597.900 
598. aoc  
598.900 
599 .?OC 
599.900 
600.40C 
600.90C 
601.400 
601.900 
602.400 
602.650 

S 9 2 . 8 1 0  
593.3iO 
593.810 
:594.31C 
594.910 
595.310 
595.810 
506.310 

0592.470 

7 4 1  

Sl.0 

1 .  

000010 
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234 SG 
235 SG 

239 SG 
240 SG 
2 4 i  SG 
2 4 2  SG 
243 SG 
2 4 4  SG 
245 SG 
246 SG 
247 SG 
24E SG 
249-  SG 
2 5 0  SG 
251 SG 
252 SG 
253 ZG 
254 SG 
255 SG 
256 SG 
257 SG 
258  SG 
259  SG 
250  SG 
261 SG 
262 SG 

266 SG 
267 SG 
268 SG 
2E9 SG 
270 SG 
2 7 1  SG 
2 7 2  SG 
273 SC; 
274 SS 
2 7 5  SG 
276 SG 
277 SG 
278 SG 
275. SG 

2 8 1  SG 
282  SG 
283 SG 
284 SG 

296  SG 
287 SG 
288 SG 
289 SC- 
290 SG 

2ao  SG 

285 SG 

303 SG 
324 SG 
506 SG 

481931.36.595 
4 a 1 9 3 0 . 7 5 5 5 2  

481903 ~ 1 3 3 2  

4 8 1 9 3 0 . 1 4 4 1 1  
481929.53270 

4 8 1 9 1 1 . 0 5 6 7 3  
4818E5.00923 
481910 84059 
4 8 1 8 7 7 . 8 7 9 3 3  
4 8 1 9 0 3 . 7 0 9 3 3  

4 8 1 8 8 4 . 5 9 9 4 7  
461883.98820 

4 a i m  .43053 

4 8 1 a a 3 . 3 7 8 3 3  
4 8 1 8 8 2 . 7 6 7 7 5  
4 8 1 8 8 2 .  i s 7 1 8  
4 8 1 8 3 1 . 5 4 6 6 1  
4 6 2 2 5 2 . 2 7 7 3 5  

482251.054C8 
4 8 2 x 0  - 4 4 2 4 5  
4 8 2 2 4 9 . 8 3 0 8 1  
4 8 2 2 4 9 . 2 1 9 1 8  
4 8 2 2 4 8 . 6 0 7 3  
4 8 2 2 4 7 . 9 9 5 9 1  

482246.772E.5 
482246.161C1 

4 a 2 2 5 1 . 6 6 5 7 1  

4 6 2 2 4 7 . 3 8 4 2 8  

4 a 2 2 4 5 . 5 4 9 3 8  
4a1380.03604 
48188C.  32516 
4 8 1 3 7 9 . 7 1 4 a 9  
4 8 1 8 7 9 .  io432 

4 8 1 9 0 9 . @ 1 9 5 1  

4 8 2 2 5 3 . 5 8 9 9 4  
4 8 1 9 0 8 . 5 9 7 4 8  

4 8 1 8 7 8 . 4 9 2 7 4  

4 a i 3 0 9 . 2 0 8 5 0  

4 8 1 9 0 7 . 9 8 6 4 6  
4 8 1 9 0 7 . 3 7 5 4 4  
481906 I 76442 
181?06.15340 
4 8 1 9 0 5 . 5 4 2 3 9  
4 8 1 9 0 4 . 3 3 1 3 7  
4 8 1 9 0 4 . 3 2 0 3 5  
4 8 1 8 7 5 . 9 5 7 4 5  

1 8 2 2 5 3 . 0 8 9 9 6  

4 8 1 6 9 5 . 0 0 6 5 0  
4 8 1 6 6 9 . 6 2 2 7 3  
1 8 1 6 6 2 . 8 5 8 8 1  
4 8 1 6 5 7 . 2 7 7 6 3  
481651.0'9644 
481646.11526 

4 8 1 8 2 5 . 9 7 5 9 8  

481775.99452 

481622.33510 
4ais7a.33600 

4 8 2 2 5 3 . 6 4 0 0 0  

4 8 2 2 4 4 . 4 3 4 9 5  
4 8 2 2 4 4 . 9 4 9 5 6  

13512a7.23349 

13  sr3 n i t 2  6~ 1 
1 3 5 1 3 3 7  - 2 2 9 7 5  

1 3 5 1 4 3 7 . 2 2 2 2 8  
l 3 5 1 4 6 9 . 3 1 0 2 L  
1 3 5 0 8 3 s .  70994 
1350853.08006 
1 3 5 0 8 S 3 . 3 9 5 5 1  
1 3 5 1 4 3 6 . 5 9 1 4 3  
I351436 .?0630 

1 3 5 0 8 8 6 . 6 3 2 4 9  

1350986.62SO3 
2 3 5 1 0 3 6 . 6 2 1 3 L  
1351085.€1758 
1 3 5 1 1 3 6 . 6 1 3 8 5  
1 3 5 0 8 9 1 . 1 2 4 7 6  
3 3 5 6 9 4 1 . 1 2 1 0 2  
1 3 5 C 9 9 1 . 1 1 7 2 8  
i 3 5 1 0 4 1 . 1 1 3 5 4  
i 3 5 1 0 9 1 . 1 0 9 7 9  
1351141 .10605  
1 3 5 1 1 9 1 . 1 0 2 3 1  
1 3 5 1 2 8 1 . 0 9 8 5 7  
i 3 5 1 2 9 i  . 0 9 4 8 3  
1 3 5 1 3 4 1 . 0 9 1 0 9  
i351341.08735 
1 3 5 1 4 4 1 . 0 8 3 6 1  
1 3 ~ 1 L 8 6 . 6 1 0 1 2  
1 3 5 1 2 3 6  - 6 0 6 3 9  
1 3 5 1 2 %  .6O267 
1 3 5 1 3 3 6 . 5 9 8 9 4  
1 3 5 1 3 8 6 . 5 9 5 2 L  
1 3 S 0 9 3 6 . 9 4 4 2 3  
1350986 - 9 4 0 5 0  
1 3 5 0 7 6 3 . 6 5 9 6 8  
1 3 5 1 0 3 6 . 9 2 6 7 6  
1 3 5 1 0 3 6 . 9 3 3 0 3  
1 3 5 1 1 3 6 . 9 2 9 3 O  
1 3 5 1 1 8 6 . 9 2 5 5 6  
1 3 5 1 2 3 6 , 9 2 1 8 3  
1 3 5 1 2 8 6 . 9 1 8 1 0  
1 3 5 i 3 3 6 . 9 1 4 3 6  

1 3 5 1 6 4 8 . 2 9 7 9 9  
1 3 5 1 6 4 5 . 9 3 6 %  

l 3 5 1 6 4 5 . 5 7 5 1 2  
1 3 5 1 6 2 7 . 3 0 5 2 5  
1351585. 30021 
1 3 5 1 5 2 8 . 3 3 2 4 7  
1 3 5 1 4 7 8 -  644% 
1 3 5 1 4 2 8 . 9 5 7 4 2  

1 3 5 1 3 1 L .  42410 

1 3 5 1 5 3 2 . 4 8 9 7 4  

1350779.760OC 

1 3  5 0 9 8 6 .  94797 

135093r j .62876 

1 3 5 3 3 a 6 . 9 1 0 6 3  

1 3 5 0 8 2 4 . 4 7 a 6 7  

i 3 5 i 3 7 9 . 2 6 9 a 9  

1 3 5 1 2 8 9 . 6 a 3 o a  

1 3 5 1 4 9 0  -15854 

HIRSCH SLRVE'fING INC PAGE 07  

fq 

5 9 6 . 8 1 0  
5 9 7 . 3 1 0  

j 5 9 7 . 8 1 0  

: 5 9 8 . 1 1 0  

. :  i 5 9 1 . 4 3 0  
: 5 9 1 . 9 5 0  
. 5 9 7 . 2 7 0  

5 9 7 . 7 9 0  
. 5 9 2 . 2 9 0  
5 9 1 . 7 7 0  

; 5 9 2 . 2 7 0  
i 592.77 '2  

' ' 5 9 3 . 2 7 0  

i 598.310 

i 5 9 1 . 7 8 0  

i 5 9 3 . 7 7 0  
! 5 3 3 . 2 7 C  
: 5 9 4 . 1 2 2  
' 5 9 4 . 6 2 5  
5s5.122 

' 5 5 5 . 6 2 0  
~ 5 9 6 . 1 2 3  
1596.620 
j 5 9 7 . 1 2 0  
,537.620 
5 5 8 . 1 2 0  
5 3 8 . 6 2 0  

5 9 9 . 6 2 0  
. 5 3 4 . 7 7 0  
. 5 9 5 . 2 7 0  
j 5 ? 5 . 7 7 0  
; 5 3 6 . 2 7 0  
I 5 9 6 . 7 7 0  
' 5 9 2 . 7 9 0  
1593.290 
605.72C 

, 5 9 3 . 7 5 0  
.594.2:0 
' 5 9 4 . 7 9 0  
j 5 9 5 . 2 9 0  
i 5 9 5 . 7 9 c  
1596.290 
5 9 6  2 3 0  
5 9 7 . 2 9 0  
5 9 8 . 5 3 0  
5 9 8 . 2 8 0  

5 9 8 .  C30 
5 9 7 . 6 0 0  
5 9 7 . 3 5 0  
5 9 6 . 7 7 0  
5 9 6 . 2 2 0  
5 9 5 . 6 8 0  
5 9 5 . 1 4 0  

, 5 9 2 . 8 8 0  
,612 -750  
, 6 0 4 . 8 5 0  
:€08.310 

: 5 s 9  ! 1 2 0  

598,190 

59: . a80  

cl dit 
c l  d i t  

c l  d i t  
cl dit 
cl dit 
cl dit 
c l  dit 
cl dit 
cl dit 
c l  dit 
cl d i i  

mid p t  C . Q g . 1 q  6 / 1 5 : ? ?  
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S,E/34/1395 85: 34 513672935 

5a9  SG 
510 SG 
511 SG 
5 1 2  SG 0 513 SG 
514 SG 
515 SG 
516 SG 
517 SG 

519 SG 
5 2 0  SG 
521 SG 
5 2 2  SG 
523 SG 
5 2 4  'SG 
5 2 5  SG 
5 2 s  SG 
527 SG 

5 2 9  Se 
530 SG 
531 sc; 
532  SG 
534  SG 
5 3 5  SG 
5 3 6  SC- 
5 3 7  SG 

518 SG 

sta SG 

538 SG 
539 SG 
540  S6 I) 54: SG 
542 I2P 
513 RP 
534 SG 
545 SG 
546 SG 
547 sc 
548 SC- 
549 SG 
5 5 0  SG 
551 SG 
552 SC- 
553 SG 
5 5 4  se 
535 SG 
550' SG 
5 5 7  SG 
558 SG 
G 5 0  ,ef- 
560 sc- 
561 SC- 
5 6 2  .SG 
5 6 3  SG 
564 SG 
565 SG 

569 SG 

482253.54000 
4 8 2 2 5 3 . 3 1 0 ~ ~ 0  
482252.87000 
482245.19000 
482244.71000 
482244.48000 
482244.3 9000 
481885.96000 
481885 .87000  
431885.64000 

481877.50000 
481877.04000 
481876 . a1000  
481875.72000 
4 8 i 2 5 1 . 2 3 0 0 0  
482250.62000 
482250.13000 
482249.97000 
482249.35000 

482192.03COO 
481900.35000 
481904.40000 
481896.56000 
48l.844.45GOO 
481876.99000 
481876.38COO 

481668.44000 
481643.47000 
181568.94COO 
481742.97124 
181568.93851 
481911.79152 
481921.69632 
481911.46754 
181885.91505 

4818a5.21000 

4 a z 2 ~ 8 . 9 0 0 0 0  

~ i 7 4 0 . 9 3 0 0 0  

482203.59576 
a a 2 i 8 1 . 0 0 7 6 ~  
482165.02278 
482115.02157 
482065.02530 
482015. c)2902 

481937.57235 
481911.74387 
482203.03178 
482114.53691 
482064 57288 
482014.5'0897 
481964.64493 
481937.09797 
481911.26215 

481902.86865 
481902.63998 

482194.96853 
4 8 2 1 7 2 . 4 0 5 9 4  

4a1965.03275 

4 8 1 - m ~  ,42498 

4a i902 .54477  

13S0787.55000 
1350806 .27000  
1350842 :68000 
1351470.46000 
L351509.87000 
i 3 5 1 5 2 8 . 5 9 0 0 0  
1351536.38000 
1350775.27000 
1350783.06000 
135c801.78000 
1350836 .54000  
1351467 .65000  
1351505 .38000  
13S1524.09000 
1351531 .88000  
13S1568.09000 
1351618 .18000  
13516S8.49000 
1351672.15000 

13~l70L.05000 

1351684.41000 
1351662 -740GO 
13Sl698.l4000 
1351666 .51000  
1351563.510CO 
135l613.60OCO 
1351644.62OCO 
1351578 .02000  
1351355.72000 
135128? .09000 
L351S69. 64778 
1351361.09000 
1350775 .S8545 
1350783 .37539 
1 3 5 0 8 0 2 . 0 9 5 4 1  
1350'779 a 0 2 6  
1350783 .04915  
1350782 .77330  
1350782 .S7809 
1350781 .96748  
1350781.35652 
1350780.71636 
1 3 5 0 7 8 0 . 1 3 5 e l  
1350779 .80046  
1350779.485C.4 

13 50621.65118 
1 3 5 0 8 1 8 . 4 3 0 ~ 0  
1 3 5 0 8 1 5 . 1 4 0 6 1  
1350611. 89032 
1350818 S X 2 1  

1350819 .21133  
1352505.69542 
13S1524.40614 
L351532.19608 
1351488 .25780  

1 3 5 1 6 a a .  72000 

1351688 -48000 

135oa25.06276 

13 5 0 a 1 8 . 9 o i i g  

u s i 4 a 7 . 3 3 8 3 9  
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603 .120  
602 .740  
593 .640  
5 9 9 . 9 2 0  
609 .770  
610.150 

6Q5.560 
600 .360  
5 9 9 . 9 0 0  
591 .270  
5 9 7 . 5 6 0  
6 0 7 . 0 1 0  
607 - 3 9 0  
612.580 
6 1 0 , 1 2 0  
607 - 120 
600.4CO 
604.960 
605 .120  
609.230 
6 0 5 . 0 0 0  
6 0 3 . 4 3 0  
603 .220  
608 - 000 
607 .910  
607 .320  
6 0 4 . 3 1 0  
5 9 7 . 8 5 0  
5 9 7 . 3 1 0  
5 9 4 , 8 8 0  
592 .630  

61s. 349  

605 .750  
600.540 
.SOG. 1 8 0  
602.960 
605.340 
605.170 
505 .050  
604 .670  
604 .300  
5 0 3 . 9 2 0  
603.550 
603.340 
503 .140  
59'7.520 
597 .440  
597.730 
598 .010  
598 .300  
596.330 
595 .980  
595.630 
607 .ZOO 
607.580 
612 .770  
5 0 4 . 1 5 0  
603 .830  

6'0 t 7 

tce s l p  
tce s l p  
cl d i t  

t c e  slp 

toe s l p  

tC? SlF 

toF S l P  

toe slp 
top s l p  
tcp s l p  
tcp s13 
t c e  sfp 
toe slp 
cl d l t  



570 SG 
571 SG 
5 72 ., SG 
573 SG 
574 SG 
575 SG 
576 SG 
577 SG 
578 SG 
5 7 3  SG 
580 SG 
561 SG 
582 SG 
583 SQ 
584 SG 
sa5 SG 
586 SG 
567 SG 
5 & 8  SG 
Sa9 SG 
5 9 0  SG 
5Sl SG 
592 si; 
593 SG 
55.1 SG 
5 9 5  SG 
596 SG 
507 SG 

5S9 SG 
600 SG 
601 SG 
6C2 SG 

5 c a  SG 

482156.40927 
482106.37808 
482056.34677 
482006.31558 
481956.28426 
481928.90576 
481963.09103 
48~877.26996 
482194.43490 

4 a 2 1 0 5 . ~ 6 1 ?  

482005. ea366 
481955.8a740 
481928.41437 

4 8 1 ~ 7 6 . 7 ~ 3 5  
481944.847a8 

482171. E6514 
482155.87242 

482055.87991 

481902.59232 

481944.43757 
481943.82616 
481943.21475 

481941.99194 
481941 -28053 

481942 ~ 0 3 3 5  

4ai940.76913 
4 a ~ 9 4 0 . 1 ~ 7 7 2  
481939 .s4631 
481938.93491 
481938 . 3 2 3 5 0  
481937.71209 

481945,17631 
481937.20695 

1351487.44841 
1351489,63704 
13 5 14 9 1': 9 5 5 6 7 
1351494.2G431 
1351496 -46294 
1351488.48869 
13514a7.49886 
1351486.51a60 

1351531.40580 

1351530.~ai97 

135152a.62.190 
1351528 :30585 
1351527.98974 
i350a53.8io87 

1350987.355a2 
1 3 ~ 1 0 3 7  3 2 0 8  
1351087. 24a34 

1351531.87778 
135153l.60154 

l3S1530.79389 

1351529.57006 
1351528.95814 

1350887.36329 
1350937.35955 

1351137.34460 
l3SiL87.34086 
1351237.33712 
1351297.33339 
1351337.32965 
1351387 -32591 
135237.322L7 
1351479.34202 
1350827.24881 

1 
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603 - 7 7 0  
604.110 
604.450 

' 604.780 
€05.130 
602.020 
602.660 
602.300 

, 611.990 
612.2CO 
612.080 

611.330 
, 610.950 

610.370 

609.950 
594.520 
534.860 
535.360 

596.360 

597.360 
597.86G 
538.360 

599.360 
539.860 
600.360 
690.770 
594.250 

a1.700 

610. s a o  

sio . L a o  

5 9 5 .  a60 

590'. a60  

598. aco 
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TR1iVShffTTAL FORM 
DA TE 

RE FDF Southern Waste Unit (SWU)/On Site 

2 1  0612 3 I9 9 
2 06/22/99 

TO: Bruce Schweitzer 

Survey Field Notes - Cells 314 subgrade certification points 
Summary of Subgrade Cenification Points - Cells 3/4 

I 
I 

k- 

June 24. 1999 

Fluor Daniel Fernald Disposal Facility (OSDF) 

Connact No. FSC 614 

n EXPRESS ~WXL 
GEiVTL EMEN: 

WE ARE SEXDING YOU 
the following items: 

(J) Attached ( ) Under separare cover 

THESE .-IRE TRAVSiWTTED A S  CHECKED B E L 0  W: 

( ) For Approval ( ) Approved as Submirted ( ) Resubmit - Copies for Approval 
(J ) For Your Use ( ) ApprovedasiVored ( ) Submit - Copies for  Disrriburion 
( ) For Review & Commenr ( ) Rerurned for  Corrections ( ) Rerurn - Correcred Prints 

0 - ( ) For BidsDue 19 

CC:FILE Project No. WC9-021/023 
Section 02 100 - Field Notes 
GeoSyntec -Jim Bumett (OSDFOnly) 
FDF - h c k  McGuire (STP Only) 

By: J. kchard Scha i rbak  







TOP OF COMPACTED CLAY LINER 
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GeoSyntec Consultants 

COMPACTED CLAY LINER EVALUATION 

OSDF Phase I1 Option A - Cell 3 
Subcontract No. 95PSQQ5028 

GeoSyntec Project No. GQ0409 

The undersigned have performed the following evaluation in accordance with Section 
02225 and Section 02770 of the Technical Specifications: 

GeoSyntec CQC personnel have completed soil performance testing of compacted 
lifts of the Cell 3 clay liner in accordance with the requirements of the CQA Plan. 
The clay liner material was placed and compacted within the acceptable permeability 
zone (APZ) of each clay liner stockpile in compliance with Section 02225 of the 
T e c h c a l  Specifications. Documentation on the compacted clay liner construction 
and testing are presented in the Test Logs and Daily Field Reports, and will be 
included in the Final CQA Report for Cell 3 lining system construction. 

The compacted clay liner surface has been surveyed and certified by Hirsch & 
Associates Surveying, Inc. (Hirsch) of Okeana, Oho. A copy of Hirsch’s compacted 
clay liner certification is attached. The survey certification data have been reviewed 
by Kwasi Badu-Tweneboah, Ph.D., P.E., of GeoSyntec and found to be within the 
tolerance of 0 to +0.3 feet of the thickness and k0.2 feet of the grades indicated on the 
Construction Drawings and required by Section 02225 of the Technical 
Specifications. 

Based on the information presented above, GeoSyntec concludes that the as-constructed 
compacted clay liner for Cell 3 is in compliance with the project specifications. However, clay 
liner protection and surface preparation and maintenance will have to be performed prior to 
deployment of the overlying geosynthetics. 

Collin P. sukow 
GeoSyntec CQC Manager 

Kwasi Badu-Tweneboah, Ph.D., P.E. 
GeoSyntec Certifying Engineer 
Ohio Registration No. E-55354 . 

12 -*a -n)’f 
Attachment . .  

1 99.08.1 1 
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, L  

& ASSOCWTES SURVEYING, MC 
! 3610 STATE UNE ROAD 
! OKEANAOH 45053 

(513) 367-0534 
Fu: (513) 367-2935 

! 
! 
! 

August 5 , 1 9 9  

I 

SUBJECT: CERTIFICATION POINTS TOP OF CLAY CELL 3. FERNALD SITE. 

I hereby mifi that the eievatiom lisred on sne nex; 5 pages are ihe as built elevations af 
the top of ckty for the point numbers lisxd, along With the date :he elevations were taken. 

LYNN EDWARD aTRsCEi 
REGISTERED OHIO LAND SURVEYOR YO. 5738 

I 

file: ferce3tc 

! 

I 
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?t .Nc. Code 
1 TC 
2 TC 
3 TC 
4 Tt 
5 T( 
6 TC 
7 TC 
8 TC 
3 TC 

13 TC 
11 TC 
12 TC 
17 TCO 
18 TCO 
3 TCO 
2G TCO 
2 1  TCO 
22 TCO 
2 3  TCO 
24  TCO 
2 5  TC3 
26 TCO 
27 T a  

29 TC(3 
30 TCO 
31 TCO 
32 TCO 
34 TC 
2 s  TC 
36 TC 
3 7  TC 
3 6  TC 
39 TC 
40 TC 
41 TC 
42 TC 
4 3  TC 
41 TC 
45 TC 
46 TCO 
47 TCO 
4 8  TCO 
49 TCO 
50 TCO 
51 TCQ 
i2 TC3 
53 TCO 
54 TCO 

2 8  TCO 

.... ' j a  TCO 

Y.orth 
4 e x o 2 . m . c g  
4 a 2 1 9 5 . s s m  
4 8 2 2 0 ~  66,045 
4622Oi.95782 
482200.44619 
482199 .83455  
482195.222'32 
462193 .61129  
482197 .99965  
482157 .38802  
462190'. 77639 
4e2195 .15475  
4i22180.22000 
4 8 2 i 6 4 8 2 9 0 0 0  

4E2284.52096 
482284.OQ540 

482282.78234 

482285.23249 

482283.39367 

4a2282.17082 
~ a m i . s m 9  
482280 .94776  
4 a 2 2 a o . 3 3 6 2 3  
482279.72470 
4 U 7 9 . L L m J  
a 2 2 7 a .  50164 
4 a m ~ ~ 3 4 9 8  

3 a 2 i 7 9 . 7 1 ~ ~ 0  
482175 .  ~ 9 8 5 0 '  

482177 .26395  
482176 .65243  

~ i ~ 2 1 7 ~ e n o  

4 a a 7 3  .59472  

482253 ~ 1 9 0 7  

4 3 2 5 4 .  a4518 

482014. a 5 6 3 6  
4 a i g w . 8 6 1 9 4  
4 8 2 2 5 2 . ~ 6 5 5 9  
482202- a3995 

4 a 2 0 6 4 . 3 9 2 3 4  
4 8 2 0 1 4 . 4 6 ~ 6 a  

482277 .64502  

362378.48702 
432377 .87549  

482176.04O87 
i 8 2 1 7 5 . 6 2 3 3 3  

382174 .20626  

482172.58319 

482203.42280 

482114.84890 
482064.85263 

482114.32400 

48US3.14233 
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I 61 TCO 
62 T o 3  
63 TCO 
64 TCO 

ij €5 TC 
4 66 TC 

( 67 TC 
6€ Tt ' 70 TC 

5' 7 1  TC 

>c 65 TC 

...e 
I' TC 4 73 T.C 
73 TC 
75.- TC 
76 TC 

", 75 Tf 
7E TC 

8 1  TC 
'1 79 TC 

a2 TC 

34 TC 
45 TC 
96 TC 
97 TC 
98 TC 
99 TC 

100 TC 
101 TC 
102 TC 
233 TC 
104 TC 
105 TC 
106 TC 
1Q7 TC 
1.38 TC 
109 TC 
110 TC 
ill TC 
112 TC 
113 TC 
114 TC 
115 TC 
116 Tt 
117 X O  

m203.13138 

4 ~ ~ l ? 4 . s a s G  

4m014 .65853  
4619i8.4aooo 

482164.56759 

482064 .62249  

4&2lfi3..7Qi39 
482163.09479 
4e2162.40419 
482161 .87352  

582160 .55238  
W X O .  34177 
482155.43117 

182i5E. 20996 

482156 .98876  
492LQG -9924a 
482'256.99521 
48200€.99994 
482113.709Lf 
4820&.3,7:28i 
482013.71558 
482113.09852 
482112.48792 
4Elll.87731 
48196,O.22000 
;581S54.21000 
1 8 2 1 1 1 . 2 6 6 7 1  
48211Q .6 5 611 
+8211(!. 04559 

482108.62130 

482107.60309 
492063.10225 
482062.49164 
%8Z(f61,88IQ4 
482051.27043 
482060. €5383 
482060.04923 
402059 -43863 
482058.62902 

482057.50682 
$82013- L E 9 8  
482012 .A9537  

182011 .27417  
482010.66356 
482010.05i95 
482009.44236 
4 8 2 0 0 8 . 8 3 1 7 5  
mzaoa , 2 1 1 s  
482007.61055 
482245.19444 
482195.22986 
4BZIo6.60810 

~ _ e ~ ~ c ; l , z a  a 

4-e. a2057 

3a2153.59936 

4aaios. 43490 

4 a z 0 8 . 2 ; m  

482058.21742 

4aaoii. ~ 8 4 7 7  

4 a a 5 6 . 5 4 2 2 6  

000023 



121 TCO 482006.47603 
122 TCO 482244.60429 
123 TCO 482194.60802 
124 TCa 482158.04523 
125 TCO 482106,04896 @ 126 TCO 482056.05269-,- 

211c.k27 ~co--'iai92a.72~00 
L Q s , 1 2 8  -TCQ?:- ,481936-h9OOO I bnw 129 TCO 481967 :71000 
a a S 3 3 9 O  "Co 481977.71000. 
; L O ~ = ~ = I -  TCQ _ -  'ax,os: 32000 

r32 TCO ra2006 - 05642  

1 
I fr?' 13 7 'iC. 

138 TC 
L39 T'CC 
140 X O  
141 TCO 
'142 T C 6  

482Z6-37262 
482LO6.32873 
482056.29748 
482006,25622 
48U10 .20500 
483987.27000 
482156.?0000 
482172 .&50aO 
G-8.2994 - S 3 4 6 4  

481993.9381'7 
481933.32632 
48U92-71487 
481992.10323 

481990.87993 

4819 89.65664 
481989.04499 
481908.43234 
4El2 &7 - 8 2 1 7  G 
481977.12254 
M1976.72501 
481976.11408 
W 7 5 X l t E  
481974.99222 
482286.37000 
482285.84000 

482277.56000 

4 a ~ ~ 9 4 . 5 4 9 a i  

481991.4915a 

4 8 1 ~ ~ 0  ..2682a 

4a 22.7 8 XQ o o 

551492. - 48292 
1151493.7379C 
1 3 5 1 4 9 5 .  ,0910'4 
1351490. '4538 
E 5  3-49 1 - 8 IS 8 1 
1351483.O300C 
1351465.71COO 
1351455 -4LG00 
13SO856.5L929 ' 

1350827.57S31 
2353937.47157 
1250987.96783 
1351037 .%GO9 
1351087.L?6035 
1351137.95661 
1351157.95286 
L 3 5 U 3 7 . 9 4 X 2  
1 3 x 2 8 7 .  94538 
2351337.94164 
1351387. $3790 
,3510,37.91415 
1350855.22537 
1350887,75762 
1350c37.75389 
17E0587.7533 
2.351037.74642 
l350798.20000 
2350841. e6000 
'31472.2Q000 
13S1518.74000 

4 7 . 4  1 
604.610 toe 
614.980 top  
614.610 top 
613.320 top 

6 0 l-: 2142 bar.73 9Jsrw. , 
5 9 s .  
602. 
602 i 
5 9 8 .  
513. 

613.953 t o p  Sip, G J 3 .9f 3 IfJ 9 9 

4 
6 i 3  ..5?0.,- top sLp c J 3 . 6 9  ? /SI49 

u73173 
i 74 
175 
56- 
177 

481918 22000 .. 1350835. ECOOC) 

481974.2ai29 1351oa7.74269 

481972.44aso ~351237.73149 

4SULQ -48OQC 71T21469.39000 
481909.93000- 1351514.25000 

481973.67036 1351137.73596 
QBl971 -a5943 135U.87.73522 

481971.83757 1351287 I 72776 
i 8 1 9 7 1 . 2 2 € 6 4  1351237.72403 

UU70.00478 1351437.7l.655 
QB-147Q.6L571 7~35.l387.72025 

00 0 024 



182 TCO 
18.3 K O  
144 Tco 
185 TCO a 187 TCC 184 TCO 

La8 TC.0 

L90 K O  
191 TCC 
Is2 T€O 
1?3 TCO 
194 T f O  
195 Tco 
22% TCD 
197 TZO 
194- TrlO 
199 TCO 
24Q 'EL0 
201 TCO 
x2 T W  
2 0 3  TCO 
204 TCO 
235 TCO 
zc4m 
2G7 TCO 
2Q-a- 320 
209 Til3 
tS0. TCY) 

189 TCO 

314L.-Tzo 
215 TCo 
2 . X  TZO 
217 T E I  
218 TZU 
219 TCO 
220 "GO 
221 TCO 
222 TG6 
223 TCO 
224 TCO 
225 TCO 
326 TCO 
227 TCO 
229 TCO 
230 TCO 

232 TCO 

234  TCO 
235 TCO 
236 TCO 
t i 7  Tclo 
238 TCO 

33-1- T-9 

239 TCO 0 240 TCO 
242 TCO 
242 TtO 

I .  

.510 

.013 
:,iU 
.O 'O 
.510 
.010 
.51G 
.010 
* 510 
.010 . i U  
.01G 
. 4 6 C  



243 TCO 
244 TCO 
245 TCO 
246 TCO 
24& TGO a 248 TCO 
244 TCO 
250 TCO 
351 TC 
252 TC - "22 
25.1 TC 
355 TC 
2 5 6  X 
257 3 2  
2 5 8  TC 
259 TC 
260 TC 
261 TC 
2 6 2  TC 
X& TCO 
264 TCO 
i E  TCO 
266 i C O  
3 6 7  TCO 

- E-- 

481951.28247 
381950.€7189 
481,OSO -06139 
481919 ~ 5 0 7 2  

481948.22955 

481947.00838 
482252.27735 
4€225L.66571 
qP 3 7 G 1  -.osa8 
4 8 2 2 5 0 . 4 4 2 4 5  
482349.63081 

W 4 8 . 6 0 7 5 5  
462247,99591 
482347.38428 

462 &kG.-xilQ 1 
482225.54938 
4 4 ~ 3 4 6 . 3 9 7 8 0  
481945.78722 
We. 27663. 

443.1948.. 84014 - 

4 a i s ~ .  62897 

4a2249 .21318  

48224&.77265 

3ai944.s56os 
481.944.15885 

i350987.43943 
1351037 -43570 

1351137.42825 
13-7 ..L%52 
1351237.42079 

i3 !xoa7.4-3 .13a  

600.650 
001.150 
CWL .658. 
602 .I50 
aL55Q- 
603.150 
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I , J '  

"-274 1 
=CH & ASSOCIATES SURVEYING, INC. 

361OSTATELINEROAD 
! OKEANAOH 45053 
I (513) 367-0534 

B 
I 

FILX (5 13) 567-2935 

.4ugust 30, 1999 

SUBJECT: CERTKFICATJON POINTS TOP OF LDS LAYER CELL 3, 
FEWALD SITE. I 

I 
I 

I bereby cetify that the elevations listed on the & 5 pages are the as built elevations of 
the top of LDS layer for the point numbers listed, hlong wlth the date the eleva-i ons were 
taken. 

I 

LYNN EDWARD m C H  
REGISTERED OHIO LAND SURVEYOR NO. 5738 

file: ferce3lds 

b 
000032 
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. .  09,‘23/1%9 18: 25 5133672935 HIRSCH SURVEYING INC PAGE E3 
# o t c . ‘  Ctde 04 L W S   as a C O V V P ; S ~ ~ I M . ~  &,*+ rC0- tbp Cloy f i t e  

Code OC 0 5 0  HOS NO ~ v y ~ ~ p c n d ~ n ~  Paivrf F b m  Gorp cloy fi/e 
_ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

--Prepared by: H i r s c h  & Associates Surveying,j Inc. #CGDS07961 Pcj to+ 5 
e s t  -Coords/Brg-Azi PET3LD 8/18/99 13 : Sf;  : 4 1  Factor; 1. OOOOQQO. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~ - - - - - - - - -  me. L)<.krh,”d -%-; - - - - - - 

Pt .NO. Code North East 
1 mS 482202.28109 1350890.51312 S 9 L i q  597.190 grid point s93-20 9 . 1 1 b 1 9 4  
2 LDS 482195.55312 1351440.47197 @/.76602.760 grid point 0 0 ~ 7 6  f313°(94 /rl*OO 
3 U S  482201.66945 1350940.50938 ~9~~7sf597.~50 grid point 597.7f 3/n123 ( T I - )  
4 LDS 482201.05762 1350990 S O 5 6 4  547.ui 598.250 grid point 59@& 9 / 6 ’ 5 9  (Y.Lbl1 

5 LDS 482200.44619 1351040,50190 sq’.l(k 598.760 grid point: 5%- 9Jn/sq c T ’ i O 4 )  

6 LDS 482199.83455 13S1090 -49816 *dQ4 599 2 4 0  grid point  5 9 9 * 2 s  9 / 9 / q q  cT141) 
7 LDS 482199.22292 1351140 -49442 :-,599.770 grid point 5 9 5 ~ ~ ~  9’8199 Cf1-r 

9 LDS 482197.99965 1351240.48694~600.750 grid point  660.75 9/8/49 CTrm 1 
10 LDS 482197.38002 1351290.48320 4m*Ly601. .250 grid point G01.‘L7 
11 LCS 482196.77639 1351340.47946 ~0.*601.740 grid point Go1.76 fV3d99 @42 
12 LDS 482196.16475 1351390.47571 -602.190 griU poin t  G02*z6 t3/301Q? C f l r r s  
19 LDS 482285.23249 1350831.52792 597.rq598.850 south limit 598.3q 94 r 3 1 9 9 ( f U 6  
20 LDS 482284.62096 1350941.52418 599.361 599,380 -south limit 5 9 9 . 3 9  9113199Cflo4 
21 LDS 482284.00540 1350991.52039 “8-r: 599.840 south l i m i t  599 .8+  91J3J?Q cn*c 
22 LDS 482283 -39387 1351041.51665 **d’;600.410 south l i m i t  600*@6 41 t S J O 9  L7bC 
23 LDS 482282.78234 1351091.51291f**79i 600.790 south limit &@.Q1 * b f 5 J 9 9 C 7 i 4  
24 LDS 482282.17082 1351141.50917 Goo.2601.320 south limit bol .47  9 1 r 5 i 9 9 C T ~ i 3  
25 IDS 482281.55929 1351191.50543 6~0.W 601.80G south limit * a l - g Q .  9113199Cno4  
26 LDS 482280 -94776 1 3 5 1 2 4 1 . 5 0 1 6 9 ~ 6 0 2  -380 south l i m i t  L b 2 - a  T / l J j w  
27 ;DS 482280.33623 1351291.49795 60i-79i602.790 6011th limit i o z . 7 4  4/8fWGrLaal 
28 LIDS 482279 .?2470 1351341.C9421,~2.r9~603 .29O south limit 6 0 5 . 3 3  9 / 8 1 Q 9 C l ’ J M 1  
29 LDS 48227S,11317 1351391.49047 62.7: 603.790 south  limit 6 0 5 . 8 8  918199 LT409. 
30 LADS 482278.50164 1351441.48673 6 d 3 4 6 0 4 . 3 4 0  south limit Lad.39 918199 C ~ f ~ ~ I  
31 LDS 482286.10498 1350820.03161 662;1s;603. 780 south l i m i t  mid pL~505-91669*=5 
32 LDS 1351495.46825 679.441 6iO .47@C@south limit mid pt C/4.6z 9/e/99 
34  LDS 482179 -71010 1350890 -23700 Tqs.7q596.750 grid point bQC.87 9116199 Cl8izl 
35 313s 482179.09856 1350940.23326 s46.24S97.240 grid point 5 4 7 . u  ’3/t1.Rf ( i n l )  

36 LDS 482178.48702 1350990.22952 596.7: 597.770 grid point 547.4 GM, 199 CI , IS )  

37 LDS 482177.87549 1351040.22578 W.29 598 -290 grid point s9g.36 q r r L 1 Q 9  C L 4 . 1 )  
38 U S  482177 J 6 3 9 5  1351090.22204 W . 9 3 5 9 8 . 8 0 0  grid point 598.Q1 4jra/’19 ctm) 
39 U S  482176.65211 1351140.21830 9 8 ? ~ \ !  599.310 grid point.. 5 9 9 . 3 5  9114fqq L T J d )  
40 LDS 482176.04087 1351190.2i456S4880/ 599.800 grid point 5 9 9 . 8 3  q / B J W  CT.603 
41 LDS 482175.42933 1351240.21082 594*27i600.270 grid point 600.28 9j8199 CT/ail 
42 LDS 482174.81780 1351290.20708 5*.*:600.790 grid point Goes87 9~E.L-99 C 7 ~ d l  
43 UJS 482174.20626 1351340.20334 ~zI;601.210 grid poict 6 0 1 . 3 ~  q i 9 1 9 9  LTlo9J  

8 LDS 482198.61129 1351190 -49068 -600.230 grid po in t  Gm-zS 9/8/99 CTtQIl 

482277.8450.2 

44 LDS 482173.59472 1351340.19960 ~ 2 z ! ( j o 1 . 7 2 . 0  grid point Cm.85 31e199 C77*131 
45 LDS 482172.98318 135l44O.19586 @*zLj602.260 grid point. 40.2.34 9C8L99 GRIN! 
46 LDSO 482253.36867 1350801.91725 -I 608.090 top Slp 608.22 
47 LDSO 482203.37240 1350801.30663 i607.610 top Slp 6 0 7 . 7 @  q ’ ‘ ~ l ~ q  - 
48 LDSO 482168.79780 a3~08oo .a3550- .go~ .3~0  top s i p  M M  Q [ W ~  - 
50 LDSO 482064 -80232 1350799.61422 , 1606.530 top Slp  ‘ O b f b 7  9l18139 - 
52 LDSO 481967 -81158 1350798.42964 -i605.810 top S l p  6 0 s . ~  9’@i99 _I 

49 LDSO 482124.79859 i350800.22484 i ‘606 .960 top SIP G 0 7 - 0 7  9/14/79 - 
.z4 9 i i a 1 ~ 4  - 51 LDSO 482014.80605 1350799.00360 1606.160 top slp 606 

53 LDS 482252 .86415  1350843 ~ 5 8 3 6  %.>I 1597.740 toe slp s n 8 +  9 1 h l 9 9  (I431 
54 LDS 482202 -83854 1350844.94607~95.~!596.830 roe  6 l p  596-90 914f99 C n - t o l  

55 LDS 482114.32253 1350839.20468.~%brj597.350 toe slp q97.46 9//6lps C t 1 . 1 4 )  
56 LDS 482064.39087 1350833.303424q7.U!598.290 toe slp ~ ~ 8 3 0  9 /@I49  C7ru4.1 
57 LDS 402014.45922 1350827.40216 590W599.110 toe slp 599.25  ~#B/14CTi’, .r-J) 
58 LDS 482253.14233 1350820.41880 L o ‘ C ~ b / 6 0 3 . 3 3 0  mid pt  ba3.03 W J 4 9  CI-13) 

- 

59 LDS 482203.13138 135082l.00874 COl.k9602.650 d d  Pt 601.73 91181’19 t J Y * I l )  
60 LDS 482164.56759 1350820.8531C)&mj602 -350 mid p t  @ 0 & , 4 L  9r23tW C~’~*IOI Q 

- 
I 

O O Q 0 3 3  



09 

61 
52 
63 
64 
65 

/23/199 

LDS 
LDS 

E:# 
LDS 

66 LDS 
67 LDS 
68 LDS 
69 LDS 
70 LDS 
71 LDS 
72 LDS 
73 LDS 
74 LDS 
75 LDS 
76 LDS 
77 LD6 
78 LDS 
79 LDS 
81 LDS 
82 LDS 
83 LDS 
85 LDS 
86 LDS 
87 LDS 
88 LDS 

9c ms 
91 LDS 

a9 LDS 

i: 
95 LDS 
96 ms 
97 LDS 
98 LDS 
99 LDS 

100 LDS 
1 0 1  LDS 
102 LDS 
103 LDS 
104 LDS 
105 IDS 
106 LDS 
107 LDS 
108 LDS 
109 LDS 
110 ms 
111 LDS 
112 u s  
113 U S  
114 LDS 
135 LDS 
116 LDS 
117 LDS 
118 LDS j2H i! 
122 LIDS0 

9 18: 25 

482114 
482064 
482014 
481921 
482163 
482163 
432162 
482161 
482161 
482160 
482160 
482159 
482158 
482158 
482157 
482156 
482106 
482056 

51 3367 

58645 
62249 
65852 
47977 
70539 
09479 
48419 
87358 
26298 
65238 
04177 
43117 
82057 
20996 
59936 
98876 
99248 
99621 ~ ~~ -~ - 

482006.99994 
482113.70912 
482063.71285 
482013.71658 
482113.09852 
482112 -48792 
482111.87731 
481969.33998 
481959.09002 
482111.26671 
482110.65611 
482110. @4550 
482109.43490 
482108.82430 
482108.21369 
482107.60309 
482063 -10225 
482062.49164 
482061.88104 
482061.27044 
482060.65983 
482060.G4923 
482059.43863 

482058.21742 
482057.60682 
482013.10598 
482012.49537 
482011.88477 
482011.27417 
482010.66356 
482010.05296 
482009 -44236 
482008.83175 
482008.22115 
482007.6105S 
482245.19596 
482195 23122 
482106.60996 
482056.54373 
482006.47749 
482244.65469 

4820sa.a2802 

~~ 

1351438.16838s: 605.200 
1350889.43060.~9'.73597.730 
1350888 -82003 5 4 m  598.810 
1350888.20940 S987q599 740 
1350939.42687 $773?598.320 
1350989 . 4 2 3 1 5 m p 5 9 8 .  670 
1351039.41942 54429 i599.290 
135150~.937726a917~610.700 
1351502.13228&!?& 610.820 
1351089.41569 .-;599.740 
1351139.41196~~600.270 
1351189.40823 5**67,€00. 670 
1351239.40450 

1351389 -39332 14@C602.680 
1350938.81627~599.290 
1350988.81254=?599.820 
1351038.80881.~600.290 
1351088.80509 579-rn4 600.800 
1351138.80136~~~601.310 
1351188.79763-%5?..7601.690 
1351238.79390 @20'602.200 
1351288.79017GO'602.690 
1351338.78644G0'603.170 
1351388.78271,~j603.680 
1350938.20567~?600.250 
1350988.20194sss.Ba600.800 
1351038.19821~0~~~601.240 
1351088.19448 Gds C8+601.680 
1351138.19075ba"9602.190 

1351238.18330~603.290 

1351338. 17584&3'aC604. 180 
1351388.17211 b k 6 0 4 . 6 8 0  
1351469.97286 Go294 603.970 
1351466 .78494,Bp602 . 9 5 0  
1351470.71062&k!~603.640 
1351475.82864,S@604.710 
1351480.94667,&4$605 -720 
1351514.21781 1614.980 

1 

1351188 .i8702 - W 1 6 o 2  .6ao 

135128a.i7957~0~~9/603.690 



HIRSCH SURVEYING INC PAGE 05 &9/23/1!?99 18: 25 5133572535 

125 mS0 
126 LDSO 3 127 LDS 
128 LDS 
129 LDS 
130 LDS 
131  L3s 
132 LDSO 
133 LDW 
134 LbS 
1 3 5  LDS 
136 LDS 
1 3 7  LDS 
138 LDS 
139 LJDS 
140 LDS 
1 4 1  W S  
142 LDS 
143 LDSO 
145 LDS 
146 LDS 
137  LDS 
148 LDS 
149 LDS 
150 LDS 
151  LDs 
152 LDS 

156 LDS 
157 LDS 
158 LDS 
159 LDS 
160 LDS 
151 LDS 
i62 LDS 
163 LDS 
164 LDS 
165 LDS 
166 LDSO 
167 LDS 
168 LDS 
16s LDSO 
170 Ids0 
171 mso 
172 WSO 
173 U S  
174 LDS 
175 LDS 
176 LDS 
177 LDS 
178 LDS 
179 LDS 

mi:! E: 
1 8 2  LDS 
183 w3S 

482194.65841 
482156.09756 
402106.09928 
482056 .lo301 
461928.61001 
481936.37001 
481967.59010 
401977.82990 
481995.43999 
482006 -10673 
481959. io488 
482264 -89939 
482194.91894 
482014.08905 
482064.05479 
482114.01442 
482156.37262 
482106.32873 
482056.29748 
482006.26622 
481913.20478 
481987.38999 
482156.70135 
482172.65159 
481995.05433 
481994.66980 
481994.05816 
481993.44651 

481992.22322 
481991.61157 

481990.38828 

481989.16498 
481988.55333 
481987.94169 
481977 -24253 
481976.84500 
481976.23407 
481975.62314 
481975.01221 
482286.31999 
482285.83854 
482278.13147 
482277.61046 
481921.68889 
48Z92lI2l%O6 
481913.47385 
481912.98029 

481973.79035 
481973.17942 
481972.56849 
481971.95736 
481971.34663 
481970.73570 
481970 -12477 
481977.61429 
461969.57372 

481992.8348ii 

4ai990.99992 

481989.77663 

481974 -40128 

1351287 -72922 67.6q‘ 608.630 
1 3 5 1 3 3 7 . 7 2 5 4 9 ~ 6 0 9 . 1 5 0  
1351387 -72176 d.5‘ 609.540 

1350824.80376,k!2&A03.930 
1351482 -81388 ,&?9&610.520 

1351437 -71803 9 d o 6 1 0 . 1 3 0  

i 
I 00003.5 



HIRSCH SURVEYING INC PAGE 06 09/23/l?S9 18: 25 5133672935 - -. - . w . 5  ,. , ...... -- . 
do$-  

q/181Q9 C n o L )  

. I '  

184 LDS 481967.37072 . top s l p  
185 LDS 481966.99885 Q//* '*  CWd 

86 LDS 481966.60120 Q j l e J 9 9  tnfi9) 

88 LDS 481965.37895 9f'a199 cTI-04) 
189 LCS 481964 -76783 q l q i g q  &-J*i6) 

190 LDS 481964.15571 . ~~~~~q (Th IP)  

IDS 481965.99007 w a 1 w  

1 9 1  LDS 481963.54558 9 I 9.1 99 ( rwr I 
192 LDS 481962 -93446 91 91 9q cT/.67j 

S l Q l 9 9  c rip') I 1 9 3  LDS 481962.32334 1351237.60783'07."~08.140 top Slp 
194 LDS 481961.71222 1351287.60410 40~44 k08 .670  top  slp 606.75 8 1 W W  L r / . U J  
195 LDS 481961.10110 1 3 5 1 3 3 7 . 6 0 0 3 6 , ~ 1 4 . k 0 9  -170  top Slp 609.'' r1a1f9 rTt*43J 
196 LDS 481960.48997 1351387.59663 a8.6) kO9.640 top Slp ( 5 O 9 . ' 9  8'z6'QQ C T ' * o l j  
1 9 7  LDS 481959.87885 1351437.59289.~169.06(610.090 top slp 6 ' 0 ,  81zbi q* c f * l ~ A )  
198  LDS 481959.32763 1351482.68874 @ 9 . R  j610.550 top Slp 6 '0 .6 '  r! u l s o  Crleoq)  
199 LDS 481936.15000 1350853.17536 G z ~ j 5 9 6 . 4 9 0  toe slp S94.49 ?/I0149 ( T / . c , )  

200 LDS 481935,73363 1 3 5 0 8 8 7 . 2 5 6 9 9 . m b 9 6 . 8 4 0  toe slp 5'96.98 9118199 C T b l l J  

2 0 1  LDS 481935 ~ 2 3 0 5  1350937.25326 sqb.2011597 -320 toe slp 5 9 7 4  

202 LDS 481934.51246 1350987.24953 3L.3 i597.820 toe sip Sq7.8c % l l W l  cn1°4i 

203 LDS 481933.90188 1351037 .24581  S97+598.370 toe slp S~U.*& 9 1 r Q ( 5 9  c r m )  
204 LDS 481933.29129 1351067.24208 J97.83j598.060 toe s i p  5 9 g e q L  4 1 9 1 9 9  cTls9) 

CTt is 1 

9 I I8199 (T A r t )  

205 LDS 481932.68071 i351137.23835 ssa.29i599.320 toe  S ~ P  599.47 5.141 4Q CThdP) 
206 LDS 481932 ..070l3 1351187.23462-/599.630 toe 6lp S Q 9 . 4 e  4. l .QiQQ 

208 LDS 481930.84896 1 3 5 1 2 8 7 . 2 2 7 1 7 ~ 6 0 0 . 8 7 0  tx s l p  G'O.q& 8 I U l 9 p  @;*lo1 
239 LDS 481930.23838 1 3 5 1 3 3 7 . 2 2 3 4 4 ~ 6 0 1 . 4 2 C  toe slp G o / .  sQ- a l a i q 9  C r f . 4 5 )  

210 LDS 481929.62779 1351387.21971,~q2i601.950 toe s l p  602.07 e12019Q (T) . ts i  

212 LDSO 481921.01027 1350852.99645.':,'596.17C south limit ssc-31 q1m)99 

207 LDS 481931.45954 1351237.23089 539-3'i600,350 toe Slp 600 . 4 7  4 1 9 1 ~ 9  !Ti . /S] 

211 LDS 481929.01721 1351437.215986o'.L9~602.320 toe S l P  G o Z , + L  8''4\99 (nL'31 - 
LDSO 481920.59399 1350887.07209 i596.490 south l i m i t  596.61 qjM1w - 

14 LDSO 481919.98322 1350937.06836 1579.030 south limit 547.17 S I N W  - 
15 LDSO 481919 -37245 1350987.06463 -597.520 ~ 

south limit 593.53 91'8199 - 
216 IDSO 481sla -76168 1351037.06090 ; 597,990 south .limit S q 8 . \ 4  9'K3194 - 
217 U S 0  481918.15091 1351087.05717 j598.490 south l i m i t  S 9 8 . G 2  Qrq194 - 
219 LDSO 481916.92938 1351187.04971 i599.520 south limit S99.m 9l9j99 

222 LDSO 481915.09707 1351337.03852 ! 601.050 south l i m i t  b O l . O q  e17-8144 - 
223 LDSO 481914.48630 1351387.03479 i 601.510 south limit ' O t . 5 3  3 ' W 9 4  - 

' 601 .980  south limit bo8199 9128199 - 
226 LDS 481986.02811 1 3 5 0 8 5 5 . 8 7 2 3 0 . ~ L 6 0 2 . 1 2 0  m i d  pt Qa2.z-C clll11w C r t 0 1 8 )  
227 LDS 481985.64048 1350887.866506~~~~~602.370 mid pi 661-4-L 91 )wv! Cr: .ob)  

229 LDS 481985.02883 1350937.86276,-602 -940  m i d  pt to3*07 9 1 / a l q 9  cn~?) 
230 LDS 481984.41718 1 3 5 0 9 8 7 . 8 5 9 0 2 ~ . 6 0 3 . 3 8 0  mid pt k'3.h'' 9 / 1 * ) q 5  C f l l q  

9 1 m199 crl .  13) 231  LDS 481983.80554 1351037.. 8 5 5 2 8 a . 6 0 3  -810 mid pt 603 -91 
232 LDS 481983.19389 1351087.85154A&2$-604 - 3 3 0  mid pt Go4.3G ' Qhl 

218  LDSO 481917.54015 1351137.05344 i599.010 South limit S 9 9 - 0 6  919199 - 
i 600- 0 5 0  sou th  l i m i t  4 0 0 . ~ 3  4 1 q I q q  - 

2 2 1  LDSO 481915.70784 1351287.04225 i 6 0 0 , 4 9 0  south l i m i t  600.4'3 8128199 - 
- 

220 I D S O  481916.31861 1351237.04598 I 

224 LDSO 481913.87553 1351437.03106 i 
225 LDS 481986.41066 1350824.91119 boo.': 6 0 1  -750 mid Pt LO1.69 9 I J g I Q 9  C~YI . " )  

( l-146) 

233 LDS 481982.58224 1351137.84780 S4X 604.820 mid Pt 004*92 ' ' 9 l q 1 Q q  C r J * v * j  
234 LDS 481981.97060 1351187.84406 605.340 m i d  pt 6 0 5 . 3 9  9 14199 cr/-@) 
235 LDS 481981.3589s 1351237.84031 605.810 m i d  p t  405 .85  q l Q r W  (Tt.071 

g r t e J 9 9  Lr.i,tt) 
236 LDS 481980.74730 1351287.83657&?2?,606.320 m i d  p t  6 0 6 Q o  R1z81qq ( r . j - u I  

237 LDS 481980.13565 1351337.83283 5 . h  606 -830 m i d  pt G c 6 . 9 1  

239 LDS 481978.91236 1351437.82535,-,607.820 mid pt GoY-89 8128149 C T : r , I b )  

240 LDS 481978.36066 1 3 5 1 4 8 2 . 9 2 1 1 9 6 6 7 6 0 8 . 3 3 0  m i d  pt b@.+a ecLe(Qq Cr/-#@) 
481951.91885 1350835.33843 b958lb 500.190 mid pt 600.33 91/8t* L T l # D j  &ti %: 481951.66996 1350854.14149 599.51 600.340 a d  pt: 6w.M 91'8l99 CTl. tg)  

43 LDS 481951.28247 1 3 S 0 8 8 7 . 4 4 6 8 9 - ~ 6 0 0 . 7 1 0  m i d  p t  6ea.79 91.19IP9 CT.196) 
244 LDS 481950.67189 1350937.44316beo.lQ601.210 m i d  pt Lot.34 91 18190 C ~ i . 1 6 )  

238 IDS 481979.52401 1351387.82909 s 6 0 7 . 3 2 0  mid pt Ga7.37 glZqf4q  (rr.09) .= 

- 
000036 



89/23/1959 

245 LDS 
246 LD8 
247 LDS 

0 % 
250 LDS 
251 LDS 
252 LDS 
253 LDS 
254 LDS 
2 5 5  LADS 
2 5 6  LL)S 
257 L13S 
256 LDS 
259 LDS 
260 LDS 
261 LDS 
262 LDS 
2 6 3  U S  
264 LDS 
2 5 5  LDS 
266 LDS 
20'7 LDS 

269 LDSO 
270 LDSO 
2 7 1  LDSO 
272 LDSO 
273 LDSO 

2 5 8  LDSO 

18:25 513367 

481950.06130 
481949 A5072 
481948.84014 
481948.22955 

481947.00838 
482252.2773s 
482251.66571 
482251.05408 
482250.44245 
482249.83081 
482249.21918 
482248.60755 
482247.99591 
482247.38428 
482246.77265 
482246.16101 
482245.54938 
481946.39780 

481945.17663 
481544.56605 

482183.98000 
482180.17000 
482164.25000 
482159.81000 
482160.05000 
482164.49000 
482180.41000 
482184.23000 

4a1947.61897 

48is~.78722 

481944.15a85 

'2935 HIRSCH SURVEYING INC PAGE 87 
14) 3 o r 2  

1350849.30000--.596.270 pt  #3030 596.57 9)'LIOP. - 
1350844.57000 I 596 , 3 1 0  pt #3031 S % b . a c  911blC4 - 
1350824.75000--L.601.270 pt #3032 Q O \  Zq 9123"+i - 
1350829.30000 ' 601.270 pt #3033  601*31 9123'90 - 
1350829.49000-601.270 pt #3030 & x * ~ ~  9ru'94 
1350825.77000 601.270 pt #3027 W J \ . ~ ?  9123194 
j 

.) 
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I 

HIRSCH & ASSOtIATES SURVEYING, IprC. 
36 1 0 STATE LINE ROAD 

OKEANA OH 45053 
I 

(513) 367-0534 
Fax: (513) 367-2935 

September 20, 1999 

SUBJECT: CERTIFICATION POINTS TOP ($F LCS LAYER CELL 3, 
FERlyALD SITE. 

I hereby c d y  that the elevations listed on the nei 6 pages are the as built elevations of 
the top of LCS layer for the point numbers listed, 4ong ivith the date the elevations were 
taken. 

file: ferce3lcs 

LYNN EDWARD HIkSCH 
REGISTERED 03330 LAND S$RVEYOR NO. 5738 

Q 
000045 



1 LCS 
2 LCS 
3 LCS 
4 LCS 
5 LCS 
6 LCS 
7 LCS 
8 LCS 
9 LCS 

10 LCS 
11 LCS 
12 LCS 
19 LCS 
20 LCS 
21 LCS 
22 LCS 
23 LCS 
24 LCS 
25 LCS 
26 LCS 6 E; 

' - 3 0  LCS 
31 LCS 
32 LCS 
34 LCS 
35 LCS 
36 LCS 
37 LCS 
3 8  LCS 
39 LCS 
40 t C S  
41 LCS 
42 LCS 
43 LCS 
44 LCS 
45 LCS 
46 LCSO 
47 LCSO 
48 LCSO 
49 LCSO 
so LCSO 
51 LCSO 
52 LCSO 
53 LCS 

g 
57 LCS 
58 LCS 
59 LCS 
60 LCS 

482202.28109 
482195.55312 
482201.66945 
482201.05782 
482200.44619 
482199.83455 
482199.22292 
482198.61129 
482197.99965 
482197.38802 
482196,77639 
482196.16475 
482285 -23249 
482284.62096 
482284.00540 
482283.39387 
482282.78234 
482282.17082 
482281.55929 
482280.94776 
482280.33623 
482279.72470 
482279.11317 
482278.50164 
482286.10498 
482277.84502 
482179.71010 
482179.09856 
482178.48702 
482177.87549 

. 482177.26395 
4a2176.65241 
482176.04087 
482175.42933 
482174.81780 
482174.20626 
482173.59472 
482172 38318 
482253.31828 
482203.32200 
482164.75042 
482114 -74828 
482064.75201 
482014 -75573 
481967 ~ 0 1 7 5  
482252.86268 
482202 -83707 
482114.32107 
482064.38941 
482014.45775 
482253.14233 
482203.13138 
482164.56759 

1350890.51312997.Ls i598.230 
1351440.47197 602'b,603.760 
1350940.50938 -1598.750 
1350990.50564sSp1599.260 
1351040.50190.~~599.800 
1351090.49816 s99~s.600.250 
1351140.49442 5997' 1600.770 
1351190 .49O68WS16O1 .250 
l351240.48694~4601.750 
1351290.48320.6111!602,270 
1351340.47946CO'e602.760 
1351390.47531,koz.~603.240 
1350891.52792~sss.S.,.600.020 
1350941.52418~.1600 .390 
1350991.52039%%e 600.840 
1351041.51665 L-461601.460 
1353091.512916009~ i601.910 
1351141.50917 601 47 ;602.470 
135119l.50543 &&9602.840 
1351241,50169 @2%603.400 
1351291.497956oL541603.790 
1 3 5 1 3 4 1 . 4 9 4 2 1 L ~ 3 3 ~ 6 0 4 . 3 3 0  
1 3 5 1 3 9 1 . 4 9 0 4 7 ~ ~  604.880 
1351441.48673- 605.390 
1350820.33161 603 'W60ri. 830 
1351495.46825.G/O.(oZI 611.65qT 
1350890.23700 597.97~598.870 
1350940.23326598zdl599.260 
1350990.22952~s489~599.920 
1351040.22578 >*+ 600.360 
1351090.22204~~,600.910 
1351140.21830~6.601.350 
1351190.21456600601.830 
1351240.21082 d c l i a .  602.280 
1351290.2070860087 602.870 
1351340 .20334(.0' 3O1603 -300 
1351390.19960 W? 603.850 
1351440 -19586 6c73? 604.340 



18.:'18/1999 a6: 28 5133672535 HIRSCH SURVEYING INC PAGE 84 

61 Lcs 
62 LCS 
63 LCS 
64 .LCSO 
65 LCS 
66 LCS 

a 
67 LCS 
68 LCS 
69 LCS 
70 LCS 
71 LCS 
72 LCS 
73 LCS 
74 LCS 
75 LCS 
76 LCS 
77 LCS 
78 LCS 
79 LCS 
81 LCS 
82 LCS 
83 LCS 
85  LCS 
86 LCS 
87 LCS 
88 LCS 
89 LCS 
90 LCS 
91 Lcs 
92 LCS 
93 LCS 
94 LCS *.e 95 LCS 
96 LCS 
97 LCS 
9 8  LCS 
99 LCS 

100 LCS 
101 LCS 
102 LCS 
103 LCS 
104 LCS 
205 LCS 
106 LCS 
107 LCS 
138 LCS 
109 LCS 
110 LCS 
111 LCS 
112 LCS 
1 1 3  LCS 
114 LCS 
115 LCS 
116 LCS 
117 LCS 
118 LCS 
119 LCS 
120 LCS 
121 LCS 
122 LCSO 

482114.58645 
482064,62249 
482014.55852 
481926.47581 
482163.70539 
482163.09479 
482162.48419 
482161.87358 
482161 -26298 
482160.65238 
482160.04177 
482159.43117 

482158.20996 
482157.59936 
482156.98876 
482106 -99248 
482056.99621 
482006.99994 
482113.70912 
482063 -71285 
482013.71658 
482113.09852 
482212.48792 
482111.87731 
481969.45996 
481958.97004 
482111.26671 
482110.65611 
482110 - 04550 
462109.43490 
482108.82430 
482108.21369 
482107.60309 
482063.10225 
482062.49164 
482061.88104 
482061.27044 
482060.65983 

482053.43863 

482058.21742 
482057.60682 
482013.10596 
482012.49537 
452011.88477 
482011.27417 
482010.66356 
482010.05296 
482009.44236 
482008.83175 
482008,22115 
482007.61055 
482245.19743 
482195 -23269 
482106.61143 
482056, S4519 

482244.70508 

4a2158.82057 

4a2060.04923 

482059.82~302 

482006.47896 

If.): &!fl 1 f .  2' L 

1350817.59479 boz47+j603,770 
l3508l4.33883 @?-.so 603.930 
1350811.08288 2&,1604.180 
1350814.59761- 1602.460 
1350890.04l21 Sq7.0b598.840 
1350940.0;748 598.$L!599.320 
1350990.03375 s9B.70 1599 -780 
1351040.03002449,U 1600.360 
1351090.02629 rQ9.q4-1600 - 9 4 0  

135a19@ -01883 bm.81 i601.810 
1351240.01511bo:60~ -330 
1351290,01138""Dgs~602.850 
1351340.00765 &%@I603.280 
1351390.OC392bPI~603.810 
1351440.00019 Go1~~p34.290 

1 3 5 1 1 4 0 . 0 2 2 5 6 + ~ , 6 0 ~ .  -l 320 

1351439.38959,6$33~604.330 

1351438 -16838 605.33 i606.330 
i3si438.77899~605.280 

1350889 -43060 -547.gBi598.880 

1350939.42687 598.45.1 599.450 
1350989.42315.398.74599.780 

1351501.93545.c10goi 611. aoo 

1350888.82000 59t.91 !599.910 
1350888.20940 599,89!600.890 

1351039 -41942 5 9 9 . 3 4  600.380 

1351502.13455.6,0.44.1611.940 
1351089.41569 54*7'j600 -770 
1351139.41196cco.z8!601.280 
1351189 .40823$d1601. 770 
1351239.40450 CO/,37>602 .370 
1351289.40077&& 602.660 
1351339.397056oZL9i603.290 
1351389.39332 13z-g?i603.83O 
1350938.81627 5 9 9 4  600.400 
1350988 A1254 599.94 600.900 
1351038.80881 6 0 0 . 3  601.360 
1351088.80509~~~~~601.800 __i 
1351188.79763 -+ 10/.84.602.840 
1351138 .a0136 6 1.3 ' 602 -330 
1351238.79390a633 - 3 3 0  
1351288.79017&,. 603.760 
1351338.786~4cab.zM60~.200 
1351388.78271-604- 810 
1350938.20567 W . 3 8 ;  60% -380 
1350988.20194 600 83 601.830 

1351088.19448 b o / . ? / !  602.710 
1351138.19075~6603.310 

1351238.1833Ok2&~604.3OO 
1351288.17957~604.710 
1351338 A7584  
1351388.17211 
1351469.85287- 604 3 7 0  
1351466 -66495 -604.070 
1351470.590633604.650 
1351475.70865 60686605.860 
1351480.82668 ~ 6 0 6 . 8 1 0  
1351510.09812 j , 615.070 

i351038.i98ziL!!Bi 602 -380 

1351188.18702 &2*8! 603.830 

000047 



123 LCSO 
1 2 4  LC60 
125 Lcso 
27 LCS 
128 LCS 
129 LCS 
130 LCS 
131 Lcs 
132 LCSO 
133 LCSO 
134 LCS 
135 LCS 
136 LCS 
137 LCS 
138 LCS 
139 LCS 
140 LCS 
141 LCS 
142 LCS 
143 LCSO 
1 4 5  LCS 
146  LCS 
147 LCS 
148 LCS 
149  LCS 
150 LCS 
151 LCS 
152 LCS 
153 LCS 
154 LCS 
155 LCS 
156 LCS 
157 LCS 
158 LCS 
159 LCS 
160  LCS 
1 6 1  LCS 
162 LCS 
163 LCS 
164 LCS 
165 LCS 
166 LCSO 
167 LCS 
168 LCS 
169 LCSO 
170 LCSO 
171 LCSO 
172 LCSO 
173 LCSO 
174 LCS 
175 LCS 
176 LCS 
177 LCS 
178 LCS 
179 LCS 
180 LCS 
181 LCS 
182 LCS 

9 1 8 3  LCS 

482194.70881 

482106.14959 
482056.15332 
481928.49026 
481936.25009 
481967 -47020 
481977.94980 
481395.57744 
482006.15105 
481959.09776 
482244.89939 
482194.91894 
492014.08905 
482064.05479 
482114.01442 
482156,37262 
482106.32873 

482006.26622 
481918.19440 
481987.51145 
482156.70270 
482172.65317 
481995.17410 
481994.78980 
481994.17815 
481993.56650 

481992.34321 
481991,73156 
481491.11991 
481990.50627 
481989.89662 
481989.28497 
481988.67333 
481988.06168 
481977.36221 
481976.96500 
481976.35407 
481975.74313 
481975.13220 
482286.26998 

482278.13292 
482277.65091 
481926.63764 
481926.21473 
481918.46348 
481938.02887 
481974.52127 
481973.91034 
481973.29941 
481972.68848 
481972 .On55 
481971.46662 
481970.85569 
481970.24476 
481977.73428 
481969.69371 

482156.149ag 

482056.29748 

481992.954as 

482285.a3708 

!614.740 
1351509.01656 614.540 
1351508.40589 614.020 
1351507.79526 613.760 
1351470.55081631 $4 603.890 
1350835.152915crsJ,597.550 
1350806.730~7~63 95604.950 
1 ~ 5 O 8 0 7 . 1 5 9 6 3 ~ ~ ~ 6 0 5 . 0 0 0  
1350825.158855sS~600.720 
1351507.18464 613.310 
1351506.61029 612.990 
1351494.21504~~~611.130 
1351492.31130~,610 -460 
1350857.71167 5 9 0  ra600.543 

1350864.43247 597 S[598.510 
1351491.48292&%2..610.080 
1351493 -73790 Q O C 4 3  610.450 
1351495.99164~.610.910 
1351498.24538610.1'1- 611.200 
1351492.17839,~,609.040 
1351482.91294 6zr607.220 
1351465.470023.604 -730 
l351465.17002 l0161r-604 -660 
1350856.53543S4t/sO 600 -900 
1350887,97824b&! 601 -140 
1350937,97450 LW 601,710 

1350a60.82209.~9869 599.650 

1350987.97076 -3 602 170 
1351037.96702~.602.720 
1351087 .96328&E%603.280 
1351139.95954iE3603 -720 
1351187.95580.~.604.220 
1351237.95205 Go3 bd 604.680 
1351287.94831~605.230 
l351337.9445761.6_c,d05.640 
1351387.9408- 606.200 
1351437.937O9bos.'6606.760 
1353855 -2355t3-605 -390 
l350887,76055.~605.760 
1350937.75682 COS aL606.220 
1350987.75308 G b 6 0 6  -700 
135103'7.74935 .&607.260 
135oao6 ~ 3 9 3 9  ; 609.420 
1350842 .O9998  - 5 5 5 9 9  -500 
1351471.96002L~605.770 
1351510.50062 615 - 2 8 0  
1350802.04702-, 605.680 
1350835 -51928 -, 597.380 
1351469.90387p1 603.660 
1 3 5 1 5 0 6 . 1 0 8 3 0 , ~  612.790 
1351087.74562bbL)q607.790 
1351137.7~189&~& 608.220 
1 3 5 1 1 8 7 . 7 3 8 1 5 ~ 7 / L 6 0 B . 7 1 0  
1351237.73442.&5.&609.200 
1351287.73069Loa-bl609.670 
1351337.72696&& 610.150 
1351387.72322bo963 610.630 
1351437.71949cp29611.200 
1350824.80523LQ4&605.080 
1351482.81534&2?L611.600 



189 LCS 
190 LCS 
191 LCS 
192 LCS 
193 LCS 
194 LCS 
195 LCS 
196 LCS 
197 LCS 
198 LCS 
199 LCS 
200 LCS 
201 LCS 
202 LCS 
203 LCS 
204 LCS 
205 LCS 
206 LCS 
207 LCS 
208 LCS 
209 LCS 
210 LCS 
211 LCS 
212  LCSO 
213 LCSO 
214 LCSO 0 
217 LCSO 
218 LCSO 
219 LCSO 
220 LCSO 
221 LCSO 
222 LCSO 
223 LCSO 
224 LCSO 
225 LCS 
226 LCS 
227 LCS 
229 LCS 
230 LCS 
231 LCS 
232 LCS 
233 LCS 
234 LCS 
235 LCS 
236 LCS 
237 LCS 
238 LCS 
239 LCS 
240 LCS 
241 LCS 
242 LCS 
243 LCS 
244 LCS 

0 &r 

481967.25073 
481966.87998 
481966.48120 

481965.25896 

481964.03672 
481963.42559 
481962.81447 
481962.20335 
481961.59223 
481960.98110 
481960.36998 
481959.75886 
481959.20764 
481936.03001 
481935.61364 
481935.00305 
481934.39247 
481933.78189 
481933.17130 
481932.56072 
481931.95014 
481931.3395s 
481930.72897 
481930.11838 
481929.50780 
481928.89722 
481926 -00992 
481925.59362 
481924.98285 
481924.37208 
481923.76131 
481923.15054 
481922.53977 
481921.92900 
481921.31823 
481920.70746 
481920.09670 
481919.48593 
481918- 87516 
481986 -41066 
481986.02811 
481905.64048 
481985.02883 

481983 -80554 
401983.19389 
481982 -58224 
481981.97060 
481981.35895 
481980.74730 
481980.13565 
481979.52401 
481978.91236 
481978.36066 
481951.91885 
481951.66996 
481951.28247 
481950.67189 

4ai965.87008 

4 m 9 6 4 . 6 4 ~ ~  

481984.417ia 

1350824.67719 '604.960 to? s l p  
1350655.09423 LO4 33.i 605.340 t O D  S l D  
1350887.632Sl 605.640 
1350937.62878661L606.220 
1350987.62504Lo57o606.700 

1351087.61757-~~6 y607 .E30 
1351137.61384~608.260 
1351187.61010 LO76%608.680 
1351237.60637~"08609.140 
1351287.60263 6087~~609.75G 
1351337.59890 Lo9)7,610 -170 
1351387.59516r)u4.:$610.690 
1351437.59143 6fBbz' 611.120 
1351482.68727 613*6J, 611.610 
1350853.17394 596 44 597.490 
1350887.25553591rk597 -980 
1350937.25180-597 5 598.410 
1350987.24807-~~598.880 
1351037.24434.2?E&599 -520 
1351087.24061.~.599.92C 
1351137.23688.EWXL8600.470 
1351187.23316 S W q C  600 -950 
1351237.22943 h d 7 :  601.470 
1351287.22570Ce~~~601.940 
1351337,22197 6or54.: 602.540 
1351387.21824&?.3 603 4 7 0  
1351437.21452&24? 603.420 
1350853.05553 - ,  597.410 
1350887.13315 I 597.710 
1350937.12942 I, 598.270 
1350987.12569 ~ 598.630 
1351037.12196 599 -240  
1351087.11823-, 599.720 
1351137.11450 i 600.180 
1351187.11077 ,600.670 
i351237.10704 601.230 
1351287.103312601.590 
1351337.09958-. 602.190 
1351387.09585 602.630 
1351437.09212 603.020 
1 3 5 0 8 2 4 . 9 1 1 1 9 ~  602.920 
1350855.8723O$Ji> 603.300 
1350887.86650Lo?,603.450 
1350937.86276~.604.~00 
1350987.85902.603$604 -550 
1351037.85528cs,sl604.940 
1351087.85154 IOQ3t 605.390 
1351137.84780,~.605.850 

1351237.84031hSS 606.880 
1351267.83657&2% 607.430 
1351337.83283&S!~607.940 
1351387.82909co?371608.400 
1351437.82535 bo7e9/ 608.920 
1351482.92119-m 609.470 
135G835.33843=? 601.360 
1350854.14149.&9&-601.520 
1350887.44689 Lbo.74 601.770 
1350937 -46316 661.34-602.370 

' O s  34- /O/alst L T 1 o o )  

1351037. 62131bo:*Rz 607.320 

1351187.84406 65 .39  6c16.420 



245 LCS 
246 Lcs 
247 LCS 
248 LCS 
249 LCS 
250 LCS 
2 5 1  LCS 
252 LCS 
253 LCS 
254 LCS 
255 LCS 
256 LCS 
257 LCS 
258 LCS 
259 LCS 
260 Lcs 
2 6 1  LCS 
262 LCS 
263 LCS 
264 LCS 
265 LCS 
266 LCS 
267 LCS 
268 LCSO 
269 LCSO 
270 LCSO 
2 7 1  LCSO 
272 LCSO 
273 LCSO 
274 LCSO 
275 LCSO 
276 LCSO 
277 LCSO 
278 L C S ~  
279 LCSO 
280  LCSO 
281 LCSo 
282  LCSO 
283 LCSO 
284 LCSO 
285 LCSO 
286 LCSO 
287 LCSO 
288 LCSO 
289 LCSO 
290 LCSO 
291 LC93 
292 LCSO 
293 LCSC 
234 LCSO 
295 LCSO 
296 LCSO 
297 LCSO 
298 LCScl 
299 LCSO 
300 LCSO 

481950.06130 
481949.45072 
481948.84014 
481948.22955 
481947.61897 
481947.00838 
482252.27735 
482251.66571 
482251.05408 
482250.44245 
482249.83081 
482249 -21918 

482247.99591 
482247.38428 
482246.77265 
482246.16101 
482245.54938 
481946.39780 
481945.78722 
481945.17663 
481944.56605 
483944.15885 
482184.20000 
482183.96000 
482183.89000 
482180.19000 
482164.31000 
482160.61000 
482159.83000 
482l60.07000 
482164.5lOOO 
482180.39000 
482183.70980 
482183.09826 
482182.48673 
482181.87519 
482159.70569 
482159.09509 
482158 -48449 
4821.57 -07388 
482181  -26365 
482180.65211 
482180 -04057 
482179.42903 
482157.26328 
482156.63268 
482156.04207 
482155.43147 
482178.81750 
482178,20596 
482177.59442 
482176.98288 

48224a.60755 

492154.a2086 13532139.96253 i 6 0 1 . 9 3 0  toe s l p  6 0 2 0 1  / P f 5 l q q  - 
482154.21026 1351339.95880 - 602,360 toe  slp 60*.$* 91 u1 
482153.59966 1351389.95507 *&,602.890 t o e  slp 6ozvq 9' U 1 9 q  - 
482152.98905 1351439.95134 ,- 603.370 toe s l p  Go3.3ii 912a19q - 
462176.67475 1351465.43628- 603.670 toe  slp 603.8r 9127197 - 
482152.67236 1351465.88202- 4 603.620 toe s l p  603.77 9J-LBlW - 







TOP OF PROTECTIVE LAYER 
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TIES SURVEYING, INC. 
3610 STATE LINE ROAD 

OKEANA, OH 450s; 
(5 13) 369-0534 

Fax: (513) 367-2935 
! 
I 

October 18, 1999 I 

I 

SUBJECT: CERTIFICATION POINTS TOP bF PROTECTWE LAYER CELL 3, 
FERNALD SITE, I 

I hereby cet@ that the elevations listed on the *ex) 6 pages are the as buik elevations of 
the top of PROTECTIVE layer for the point numI)ers listed, along with the date the 
elevations were taken. 

I 

I 

LYNN EDWARD 
REGlsTERED OHIO NO. 5738 

tile: ferce3PRO 

! 

W a I 
I 



1 PRO 
2 PRO 
3 PRO 
4 PRO 
5 PRO 
6 PRO 
7 PRO 
8 PRO 
9 PRO 
10 PRO 
11 PRO 
12 PRO 
19 PRO 
20 PRO 
21 PRO 
22 PRO 
23 PRO 
24 PRO 
25 PRO 
2 6  PRO 
27 PRO 
28 PRO 
29 PRO 
30 PRO 
31 PRO 

.- 32 PRO 
34 PRO 
35 PRO 
36 PRO 
37 PRO 
38 PRO 
39 PRO 
40 PRO 
41 PRO 
42 PRO 
43 PiZO 
44 PRO 
45 PRO 
46  PROO 
4'7 PRO0 
48 PROO 
49 PROO 
50 PROO 
51 PRO0 
52 PROO 
53 PRO 
54 PRO 
5 5  PRO 
56 PRO 
57 PRO 

482202 28109 
482195.55312 
482201.66945 
482201.05782 
482200.44619 
482199.83455 
482199.22292 
482198.61129 
482197.99965 
482197.38802 
482196.77639 
482196.16475 
482285.23249 

482284.00540 
482283.39387 
$82282.78234 

482281.55929 
482280.94776 
482280.33623 

482279.11317 
482278.50164 
482286.10498 
482277.84502 
482179.83009 
482179.21855 
482178.60702 
482177.99548 
482177 -38394 
482136.77240 
482176.16086 
482175.54932 
482174 -93779 
482174.32625 
482173.71471 
482173.10317 
482253.26788 
482203.27161 
482164.70304 
482114.69796 
482064.70169 
482014.10542 

482252.86121 
482202 - 83560 
482114 -31960 
482064.38794 
482014.45629 
482253.14233 
482203.13138 
482164.56759 

482284.62096 

4822a2.17082 

482279.72470 

481967.4739a 

~ ~~ 

1350890.51312 598331 599.330 
135144C . 4 7 1 9 7 l O n 8 !  604.780 

599.800 
1350990 .50564 597,3;!. 600.370 
1351040.50l90 sqq.gg 600.880 
135109G ~ 9 8 1 6  6a*ik601.32C 

1350940.50938 I- S9f.84 

1351140.49442 ho.771 601.770 
1351l90.49068 6al.Zbj 602.260 
1 3 5 1 2 4 0.48694~.60Z. 760 
1351290.48320 Cd2.41; 603.410 
1351340 .a7946 Ce276 603.760 
1351390.47571'603.2~604.240 
1350891.52792 a.6: 601.060 
1350941.524l8 -.*601.540 
1350991.52039 601 -900 
1351041.51665& 602.520 
1351031.51291 Ge~.9?!.602.970 
1351141.50917&3l; 603.520 
1351191.50S.G3h~-pO~ 603.900 

1351291.49795 '0383 604.820 

1351391.49047 L f l . 9 5  605 - 9 5 0  

1351241.50169.AWL604.420 1 

ixii341.4942160=~41: 6as -440 

1350940.23473 S99.4(\ 600.400 
1350990 .'23099 5-59, 93 600.930 
1351040.22725-&2&601.440 
L351090.22351 k . 9  f! 601.910 
1351140.21977 Cp~431602.430 

l350810.15663 --608.320 

1350809.07496--6C7.630 

1350807,85361 606.710 
1350807.24298.~-~.606 -290 
1350806.66187-i 607.010 
1350.843.39834-22w-599.970 
1350845.18605 
1350839.44466, 
1350833 -54340 
i35oa27.64215 
1350820.41880,LoP.rF, 605.640 
1350821.00874.&L%; 604.940 
1350820.85310 @!L% 604.590 

I 1350809 -54601 .-607.810 

1350808 -46423  4 607 -100 I 

I 



. 11/09/1?99 95:51 KIRSCH SURVE'IIh'G INC FACE 84 

€1 PilO 
6 2  PRO 
63 PRO 

57 PRO 
6 8  PRO 
69 PRO 
70 PRO 
71 PRO 
72 PRO 
73 PRO 
74 PRO 
7 5  PRO 
76 PRO 
77 PRO 
78 FRO 
79 PRO 
81 FRO 
8 2  PRO 
93 PRO 
85 FRO 
86 PRO 
87 PRO 
88 PR3 
89 PRO 
90 PRC 
91 PRO 
92 PRO 

96 PRO 
97 PRO 
98 FRO 
99 PRO 

100 PRO 
1C1 PRO 
102 PRO 
103 PRG 
104 PRO 
105 FRO 
106 PRO 
107 PRO 
108 PRO 
109 PRO 
113 PRO 
111 PRO 
112 PRO 
113 PRO 
114 PRO 
115 PRO 
116 PRO 
117 PRO 
118 PRO 
113 PRO 
120 PRO 
121 PRO 

-* 122 moo 

482114 - 58645 
482054.52249 
482014 -65852 
481923.47787 
982163.58540 
482162.97480 
482152 -36420 
482161.75359 
482161.14299 
482160.53239 
482159.92178 
482159.31118 
482158.70058 
482158.08997 
482157.47937 
482156.86877 
482106.99248 
482056.99621 
482006.59994 
482113 -70912 
482063.71285 
482013.71658 
482113.09852 
482112.48792 
482111.87731 
481969.57395 
481958.85005 
482113.26671 
482110.65611 
482110.04550 
482109.43490 

482108.21369 
482107.60309 
482063.10225 
482062.49164 
482061.86104 
482061.27044 
482063.65983 
482060.04923 
482059.43863 

482058.21742 
482057.60682 
482013.10598 

4820;1,88477 
482011.27417 
482010.66356 
482010.05296 
482009.44236 
482008.83175 
482008.22115 
482007.61055 
482245.19890 
482195.23415 
482106.61289 
482056.54666 
482006.U8042 
4 82244 ,7554 8 

48210a,82430 

482058.~2a02 

4a2012.49537 

I 1350817.59479 '93.94 604.950 
1350814,33883~;%605.0lO 
135O811.@8286 i 6 Q .  3'i 605.340 
1350814.70882C~603.480 
1350890.03974~599.870 
1350940.03601.~600.410 
1350990.03238 Sff .93  6 0 0 . 9 2 0  
135104O.02855 C .'a 601 -480 

1351l4O.02110 br.34:  602.390 

1351240.01364 601.35 603.330 
1351290.00991@J~'83 603.850 
1351340.00618 603.z$..604.290 
1351390,00246Co3.q$ 694.910 
1351439.99873 604.371.605.370 

1351090.02483 L o l a v a  7 602.080. 
1351190. i!1?37mJ.t%i 602.810 

1351439.38959 04.3' 605.370 
1351438.71899 L_-a Los.5 606.390 
1351438.1683840G.4Qi 607.400 
1350889.43060%4599.940 
1350888.52000 &!22+601.06G 

1350939.42687 699.54 600.560 
1350989.423~ 9**7! 600.780 
1351039.41942 Lm4q 601.420 
1351501,93691 612 -950 
1351502.13309 ~/~*9~612.550 
1351089.415693 601.800 
1351139.41196kal602 -360 

3351239.40450603604.390 
13%289.40077 63283 603.870 
135i339.397C5U1604 -300 

1350888.20940 &J.& j 602 -000 

1351189 .go823 602.820 

1351389.39332 663.84;  604 - 840 
1350938.81627C303I 601.510 
1350988.81254 Gor.oG 602.020 
i351038.86881.~602.390 

1 3 5 1 1 3 8 . 8 0 1 3 6 L o 2 ~ 3 ~ ~ 6 0 3 . 3 4 0  
3351188.79763 Gta89 603,840 

1351088.8G509&~M! 602.860 

1351238.79390 L033Pr604 ,380 
1351288 + 7901? Lo?-% 604.860 

1351388.78271Q4-83; 605,830 
1351338.786441; Q43F 605.350 

1350938.2C567 d o l 4 7  I 602,470 
1350988.20194,cL'.6602.950 
l351038.19821 b 2 . 3 9 ;  603.390 
l351080.19448 h2,L! 603.760 
l351138.19075 L~3.331604.330 

1351238.18330 694.34: 605.340 
1351288.17957 Co481j 605.810 
1351338,17584 COs.3C+606.390 
i351388.17211 6w.83 606.840 
1351469.73267, -''~606.110 
1351466.54495 66447i605.070 
1351470.47064 L o ~ - ~ f  605.660 
1351475 - 58866 GOL.o,i.607 I 010 
1351480.70669~~~607.920 
1351505. W842-i €15.090 

1351188.18732 6 3 3 . k ;  604.860 

000057 
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. 1: i k1yi l ' z 5 Y  US: 31 51 33t /2335 HIRSCH SUR?IEYING INC PAGE QS 

123 PRO0 
124 PROO 
125 PROO 

. 126 PROO e;; ::o 
129 PRO 
130 PRO 
131 PRO 
132 PROO 
13 3 PRO0 
134 PRO 
135 PRO 
136 PRO 
137 PRO 
138 PRO 
139 PRO 
140 PRO' 
141 PRO 
142 PRO 
1 4 3  PROO 
145 PRO 
146 PRO 
1 4 7  PRO 
148 PRO 
149 PRO 
150 PRO 
151 PRO 
152 PRO 
153 PRO g 
157 PRO 
158 PRO 
159 FRO 
160 PRO 
161 FRO 
162 PRO 
163 PRCI 
164 PRO 
165 PRO 
166 PROO 
167 PRO 
168 PRO 
169 PROO 
1 7 0  PROO 
171 PROO 
172 PROO 
173 PROO 
174 PRO 
175 PRO 
176 PRO 
177 PRO 
178 PRO 
179 PRO 

482194.75921 
482156 -20223 
482106.19990 
482056.20363 
481928,37027 
481936.13010 
481967.35030 
481978 -06970 
481935.69585 
482006.20736 

482244.89939 
482194.91894 
482014.08905 
482064.05479 
482114.01442 
482156.37262 
482106.32873 
482056.29748 
482006,26622 
481915 -19858 
481987 -63292 
482156.70346 
482172.65533 
481995.29378 
481994.90979 
481994.29814 
481933.68649 
481993.07485 
481992.46320 
481991.85155 
481991.23990 
481990.62826, 
481990.0166l 
481989 -40496 
481988.79332 
481988.18167 
481977.48220 
481977.08499 
481976.47406 
481975 -86313 
481975.25220 
482286.21997 
4822 85.83562 
482278.13437 
482277.71137 
481923.58508 
481923.21679 
4e1915.46370 
481915.08201 
481974.64127 
481974.03033 
481973.41940 
481972 -80847 
481972.19754 
481971 -58661 
481970.97568 
481970.36475 
481977.85427 
481969.81370 

a u m . g a 0 2 4  

p q  3 0 4  c. 
1'351505.36780 1.614 -740 
1351504.89689. ~ f 614.630 
1351504.28619--.i 614.150 
1351503.67557.-! 613.910 
1351470.54929LodoQ! 605.040 
1350835.15149 j 598:690 
13S0806.72525bdsoq 606.090 

1350825.28208&2%~601-840 
1351503.06495.-- 613.380 
1351502.49197-i612 -990 
1351494.21504~,612.300 

1350857.71167host 1601.560 
1 3 5 0 8 6 0 . 8 2 2 0 9 d  9 ' 9 7  600.770 
1350864.43247~599.640 
1351491.48292 6Q.L 611.250 
1351493.73790~611.580 
1351495 -99164 CloLq? 612 -020 

1351492.02007 ! 610.110 
1351482 -79284 67.G; 608 -260 
1351465.35002~~~605.860 
1351465.05004~6! 605,760 
1350856.54411d601.970 
135088?.97971~.602.220 
1350937.97597 6 1 - 7 1 '  602.710 

1351037 -96848- 603.810 

1351137 .9610C.Ur604 .790 
1351187.95726 Lo+~ql605.290 
1351237.95352 ~ - 8 ~ . S 0 5 , 8 2 0  
1351287'.94978 27' 606.270 
1351337.94604boct606 -770 

1 3 5 0 8 0 ' 7 -  16475 COS.'7606.150 

1351492.31130 L l o * b h  611.640 

1351498 -24538 61z-z'~ 612.240 

1350987.97223ELL603 9 -300 
1351oa7.96474 603.34; 604.390 

1351387.94230 a6.34607.300 
1351437.93856 Lobe771 607.770 
1350855.23720 l i i 6 0 6 . 4 9 0  
1350887.76201.~+606.910 
1350937.75828 ' 06 .3  607.320 

1351037.75082 @7*3!608.310 
l350987.75455 --? '66*7,607.710 

1350810.559O9,-;608.470 
1350842.21997 59965 600.650 
1351471.84003 cS.sd 606.820 
1351506.38093., k-1 615.300 
13508O6.10854,-. ! 605.730 
1350835.63048 i598.540 
1351469.86723 I 604.730 
1351501.83027 i 612 -800 
1 3 5 1 0 8 7 . 7 4 7 0 8 ~  07.8 608.800 
1351137.74335 -609.360 

1351233.73589 

1351337.72842 G I 9 . 2 % 6 1 l .  220 
1351387.72469'k!2?$611.740 
1351437.72096 G'ls F!./ 612 -200 
1350824.80669&2&606.080 
1351482.81681 -612.620 

I 

,000058 



il!UY!lYYY 35:51 5133672535 KIRSCH SURVE'(1NG INC PAGE BE 

184 PRO 
185 PRO 
186 PRO 

190 FRO 
191 PRO 
192 PRO 
193 PRO 
194 PRO 
195 PRO 
196 PRO 
197 PRO 
198 PRO 
199 PRO 
200 PRO 
201 PRO 
202 FRO 
203 PRO 
204 PRO 
205 PRO 
206 PRO 
207 FRO 

209 FRO 
210 PRO 
211 PRO 
212 PRO0 
213 PROO 

208 m o  

214 PRO0 
215 PROO 

@216 PROO 
217 PROO 
218 P R O  
219 PROO 
220 PRO0 
221 PROO 
222 PROO 
223 PROO 
224 PRO0 
225 PRO 
226 PRO 
227 PRO 
229 PRO 
231) PRO 
231 PRO 
232 PRO 
233 PRO 
234 PRO 
235  FRO 
236 PRO 
237 PRO 
238 PRO 
239 PRO 
240 -PRO 
241 PRO 
242 PRO 
243 PRO 
244 PRO 

I 



245 PRO 
246 PRO 
247 PRO 
248 PRO 
249 PRO 
250 PRO 
2 5 1  PRO 
252 PRO 
253 PRO 
254 FRO 
255 PRO 
256 PRO 
257 PRO 
2 5 0  PRO 
259 PRO 
260 PRO 
261 ?.RO 
262 PRO 
263 PRO 
2 6 4  PRO 
265 PRO 
266 FRO 
267 PRO 
268 PRO 
269 PRO 
270 PRO 
2 7 1  PRO 
272 PRO 
273 PRO 
254 PRO ' 

278 PRO 
279 PRO 
280 PRO 

282 PRO 
283 PRO 
284 PRO 
2 8 5  PRO 
286 PRO 
2 8 7  PRO 
288 PRO 
289 Pit0 
29C PRO 
251 PRO 
2s2 PRO 
293 PRO 
294 PRO 
2?5 PRO 
2S6 PRO 
297 PRO 
298 PRO 
299 PRO 
300 PRO 
3 0 1  PRO 

281 PRO 



305 PROO 
306 PROO 
307 PROO 
308 PROO 0 g; 
311 PROO 
312 PRO0 
313 PROO 
314 PRO0 
315 PROO 
316 PROO 
317 PROO 
318 PRO0 
319 PROO 
320 PROO 
321 PRO0 
322 PRO0 

481e90.48686 

481890.02857 
481889.59630 
481888.98553 

481887.76400 
481887,15323 
481886.54246 
481885.93169 
4e1985.32092 
491884.71015 

481083.48861 
481882.87784 
481882.50969 
481882.24456 
491882.08207 

4 6 i a 9 0 . 2 3 9 4 7  

48188a.37476 

4 a u 8 4 . 0 9 9 3 a  

- 

11, U Y l  1 ‘JYY 03: 51 51JJo7LY3S HIRSCH SURVEYING ZNC PAGE 6E 
6 6 0 4 6  t i & W e C l k c ~ - i  c 

I i;Dh A> &,I 4 er-s 
I, ’4 L= 4 1  

13k081?.73849 596.740 toe Slp 
1350836.85370-;591.660 toe elp 
l3S0852.10107 I 591 .700 toe s l p  591.75 / / I8199 
1350886.69352 1592.130 toe slp 54t33 ///1/94 - 
1350936.68979 , i 5 9 2 . 7 0 0  toe s l p 3 9 2  7 0  m l z i l 9 9  - 
1350986.68606 -, 5 9 2 . 9 8 0  toe s l p  S q 3  ’6  10 121159 
1351036.68233 i593.620 t oe  s l p  59’3 G3 hl21!99 - 
1351086.678604.59d. 140 toe Slp. 5 9 4  L 3  / o ’ z j 1 4 9  - 
1351136.67466 ,-., 5 9 4 , 5 3 0  toe slp 544 S T  lgl2119q - 
1351186.67113_,595.090 toe slp 595819 b c L \ \ Q q  - 
1351236 - 66740 q__ 5 9 5 . 6 4 0  toe s l p  55r79 )CJm 199 - 
1351286.66367 ;5’3€. 000 toe s l p  2996.03 /Of u l 4 9  - 
1351336.55994 ,596.560 toe a lp  S9G.Lo ~ 0 1 2 1 I 4 Y  - 
1351386 - 65621.dp597.030 toe slp 5 9 7  0 6 i o  J Z r 1 9 4  - 
1351436.65248-i597.340 toe slp 5 9 7 5 4  1 ~ ~ ~ ~ 3 9  - 
1351468.12575 i596.740 toe slp 
1351490.27858-4 603.450 t o e  slp _ L o 3 . ‘ q  f ~ l u l q 9  

I 

1 

1351501.76570 t o p  E;lp ?do+ c)& 

I 
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APPENDIX T 

REQUESTS FOR CLARIFICATION OF INFORMATION 
(RCIs) 



(9) ~ R C I  - MQURY OUSQD SCREENING BY PROJECT ENGINEER (9) 0 DCN-JUSTIFICATION, EXISTING CONDITION & 
REQUESTEDPROPOSED CHANGE 

Paragaph 1.04.A of Technical Specification Section 02770 states that the Contractor is to submit a copy of the Installer's letter of 
approval or license by the geomembrane manufacturer. Due to the way the contract is structured, FDF selects the manufacturer to 
provide geosynthetics for this project, while the Contractor is free to select the Installer of its' choice. The Installer selected by the 
Contractor may or may not be previously approved by FDF's selected geosynthetics manufacturer, thus such approval would have 
to be garnered in order to meet the requirements of this contractual submittal requirement. Additionally, the manufacturer of the geo- 
synthetics provides a warranty for that material while the Installer (or Petro Environmental) provides the warranty to cover geosynthetics 
installation. In this fashion, both warranties are independent of each other, therefore, the requirement to have the Installer approved by 
the manufacturer to install their products is not a necessity. Therefore, Petro Environmental is requesting that this submittal requirement 
De waived. 

DATE: 

FIT a FORM DFUNCTION 

0 

(20) CHARGE NO. FOR CAD SERVICES TO MCORPORATE 

fQ) REQWSTER: COMPANY: DATE: ( 12) FCE / PE 
. Richard Schairbaum Petro Environmental Technologies, Inc. 3n/991d.c.4r3Crcl 
15) RESPONSE FOR RCI, IS A DCN REQD (14) FOR DCN: APPROVED O A P P  



"-274 1 
Response to RCI-20102-045R 

Dated 3/2/99 
(Page 2 of 2) 

The purpose of the approval and/or license of the Installer by the geomembrane 
Manufacturer is to enable the Installer obtdn technical support from the Mamfacturer to 
address problems that may be encountered during installation. For example, in the event 
repetitive destructive seam test failures are encountered, the geomembrane Manufacturer 
technical support team may be able assist the Installer to troubleshoot the welding (or 
seaming) problems. Different geomembrane manufacturers (e.g., GSE, NSC, Serrot, etc.) 
use resins fiom different sources (e.g., Mobil, Chevron, etc.) to produce geomembrane 
rolls and welding rods. The geomembrane Manufacturer may be helpful to confirm 
compatibility of welding equipment with the resin used to produce geomembrane rolls 
and welding rods. 

Many geomembrane manufacturers would void their material warranty if an 
This may become an issue in the event of approved Installer did not install them. 

problems with the material after installation. 

Therefore, approval or license of the Installer by the geomembrane Manufacturer 
is necessary to ensure smooth installation of the geomembrane liner for the Cell 3 project. 
It is suggested that FDF assist Petro in obtaining the approval or license for the Installer 
(The Istre Company) fiom GSE (the geomembrane Manufacturer). 

. - .. . - . .. . . .. . . 
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*.,- RCYDCN FORM 
REQUEST FOR CLARIFICATION OF INFORMATION / DESIGN CHANGE NOTICE 

T E  6-/4* 
FORM  FUNCTION 

~ R C I  - INQUIRY UUSQD SCREENING BY PROJECT ENGINEER (9) 0 DCN-JUSTIFICATION, EXISTING CONDITION & 
REQUESTEDPROPOSED CHANGE 

ragraph 2.02.G of Technical Specification Section 02225 requires that a Caterpillar 815B compactor (or equal) be used for compacting 
: clay linerkap material. Petro Environmental is requesting permission to use any of the following: Cat 8 15 Compactor, Cat 825 
mpactor, or the Cat CP-563C padded drum vibratory soil compactor. Performance advantages of the Cat 825 and Cat CP-563C over 
' Cat 815 are as follows: heavier operating weight for the Cat 825 (69,828 lbs.) for use on the cell floor and lighter operating weight for 
Cat 563 (25,700 Ibs.) making it more stable during slope construction; compactive force of the Cat 825 is 69,828 lbs. (static loading) 

i the compactive effort generated by the Cat 563 is 75,700 lbs. (50,000 lbs. centrifugal force plus the operational weight); and approx- 
ate effective ground pressure of the Cat 825 is 130 psi, while the ground pressure for the Cat 563 is 300 psi. 

(20) CHARGE NO. FOR CAD SERVICES TO MCORPORATE 

5ummary, use of the Cat 825 and Cat 563 exceeds the compactive effort produced by the Cat 815B Compactor. Petro Environmental 
equesting that a DCN be issued to permit the use of any of these pieces of equipment during construction of the clay linerkap. The 
iipment specifications for each of these are attached. 

RESPONSE FOR RCI, IS A DCN REQD (14) FOR DCN: 0 APPROVED OAPPROVED 

5a75Y-d 7Fc RCI - DCN ACCEPTANCE 

- 
DATE: (2I)WORK COMPLETED: (SIGNOFF BY CE OR PE) DATE: 

CHASE RE 



MODEL 
Flywheel Power 
Operating Weighl' 
Engine Model 
Rated Engine RPM 
No Cylinders 
Displacement 
Speeds 

Forward 
Reverse 

Turning Circle with Blade 
Fuel Tank Refill Capacity 
TAMPING FOOT WHEELS 

Each Drum Width 
Diameters over feet 

Fee: per .Wheel 
Feet per  Row 
Rows of Fee: 
Foo: Lengtn 
End Area Per Foot 
Width of Two Pass  Coverage 

Height (top of ROPS) 
Height (stripped top)" 
Wheel Base 
Overall Length with Dozer 
Width over Drums 
Ground Clearance 

Width 
Height 

over drum 

GENERAL DIMENSIONS 

STRAIGHT BULLDOZER 

- .  \ 815F/ 
164 kW 

20 679 kg 

10.5 L 

12.6 m 
464 L 

976 rnm 
1.42 m 
1.03 rn 

196 mrn 
116crn: 
4.25 m 

3.34 m 
2.39 rn 
3.35 m 
6.62 m 
3.24 m 

423 mm 

3.76 m 
A60 mm 

~ 

220 hp 
45,934 Ib 

3306 DITA 
2200 

6 
638 ina 

4 
4 

41'5" 
122.6 U.S. gal 

38.5" 
55.9" 
40.5" 

60 
12 
5 

7.8'' 
18 in' 
12'3" 

11'0" 
7'10" 
1 1'0" 
22'5" 
10'8" 
1'5" 

12'4" 
2'1 0" 

'Operatin5 Weight includes coolan:. iusricana. bulldozer. hyoraulia. ROPS canopy. I d !  be l  lank ana operalor. 
"Heignl (stripped lop) - witnoul R3PS. exhaus!. seal back or olne: easily removed encumarances 

Ibs x ks x 
1000 1000 81 5F 

Y -  

48- 

42 - 
36 - 

A A 30 - 
3 
n 2 4 -  

0 5 10 15 20 25 30 35 40 km/h 

i i l i i  l i l i  

0 3 6 9 12 15 18 21 24 mph 

SPEED 

31 740 kg 69,828 Ib 
3406C DITA 

21 00 
6 

14.6 L 893 in) 

3 
3 

14.6 rn 
630 L 

1125 rnrn 
1.66 m 
1.29 rn 

65 
13 
5 

203 mm 
163 cm: 
4.86 m 

1.7r m 
2.65 m 
3.70 m 
6.24 m 
3.65 m 
355 rnrn 

4.41 m 
1.03 rn 

48'0" 
166.5 U.S. gal 

44.3" 
66" 

. .51" 

a-  
28.4 in' 

16'0" 

12'3" 
8'8" 
12'2" 
27'1 
12'0" 
1'2" 

14'5" 
3'5" 

c 
825G kg x Its x 

iooc iooc 

KEY 
1 - 1st Gear 
2 -2ndGear to I; i & * 
3 - 3m Gear 
4 - 41h Gear 

- 

11-10 



MODEL 

Rated Engine RPM 
NO. Cylinders 
Displacement 
Engine Model 
Speeds: 

Foward 
Reverse 

 ax. Speed (ForJRev.) 
Operating Weight 
Shipping Weight 
Drive 
Steering: 

Inside radius 
Outside radius 
Steering angle 

Vibratory System: 
Ecc. Weight Drive 
Frequency 
Amplitude Settings 
Centrifugal Force 

Low amplitude 
High amplitude 

General Dimensions: 
OVerall width wblade 
bera l l  width w/o blaoe 

Drum diameter over pads 
'Tres 
overall height 
Wheel lo drum 
Overall length 
Curb clearance 

Fuel lank 
Crankcase 

,Hydraulic fluid 

' b t o u e r ~  a United Slates. 

Drum width 

Sewice Refill Capacities: 

CP-433C 
80 kW 107 hp 

2500 
4 

4.0 L 243 In' 
3054T 

2 
2 

13.3 km/h 0-8 mph 
6912 kg 15.225 Ib 
6628 kg 14.600 Ib 

Drudrear  wheel 

3008 mm 9'10" 
4684 mm 15'4" 

=37' 

Hydraullc 
30 HZ 1800 vpm 

2 

5273 k~ 13.800 Ib 
i 2  2 7  kg 28.000 Ib 

1981 mm 6'6" 
1905 mm 6'3' 
1680 mm 5'6" 
1220 mm 4'0- 

2900 mm 9 6 "  
2503 mm 86'  
4825 mm 15'10" 
380 mrn 15" 

14.9" x 24" &ply 

167 L 44 U.S. gal 
6.8 L 1.8 U.S. gal 
71 L 18.7 U.S. aal 

CP-533C' 
108 kW 145 hp 

2200 
6 

6.6 L 403 in' 
31 16T 

2 
2 

12.8 k m h  0-8 mph 
10 760 kg 23,700 Ib 
10 646 kg 23.450 Ib 

DruWrear wheel 

3912 mm 12'10" 
6325 mm 20'9" 

t30' 

Hydraullc 
30 Hz 1800 rpm 

2 

22 680 kg . 50,000 Ib 
11 360 kg 25,000 Ib 

2740 mm 9'0" 
2M0 mm 80" 
2130 mm 7'0" 
1549 mm 5-1- 

2667 mm 8'9" 
2740 mm 9'1 0" 
5258 mm 17'3" 
483 mm 19" 

23.1" X 26' &ply 

254 L 67 U.S. gal 
15.1 L 4 U.S. gal 
132 L 35 US. gal 



k 2 7 4  t 1 Response to RCI -20102-046R 
(Dated 03/02/99, Page 4 of 4) 

Because the Caterpillar 825 soil compactor is of the same type design and heavier than 
the Caterpillar 815 soil compactor it is approved as equal to or better than the Caterpillar 
8 15 soil compactor. No DCN is required. 

Use of the Caterpillar CP-563C vibratory compactor cannot be approved without another 
Test Pad Program demonstrating that this equipment is equal to or better than a Cat 8 15 
soil compactor. Loose lift thickness and minimum number of compactor passes would be 
determined in this Test Pad Program. In addition the affects of compactor vibration on 
subgrade groundwater at the toe of the slope is a concern. Shutting off the vibration 
would not be an acceptable option. 

As a technical note for the reader’s information, the total dynamic force produced by the 
CP-563C vibratory compactor in the low amplitude mode is not 75,700 lbs. as indicated 
in the RCI. 
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)WP I WO NO.: 
20 102 

Section B I I I  

(2) SIC ;<o.: 
614 

~ R C I  - INQUIRY ~ U S Q D  SCREENNG BY PROJECT ENGINEER (9) 0 DCN-JUSTIFICATION, EXISTING CONDITION & 
REQUESTEDPROPOSED CHANGE 

sro  Environmental proposes to construct an 8-in. thick reinforced concrete pad at the OSDF Equipment Wash Facility. The pad will be 
oped to divert water directly into the sump, as opposed to the current drainage scheme which has water percolating through a gravel bed 
id into a perforated drain pipe. The current design makes it difficult to maintain an area relatively free of debris and mud during wheel 
ashing and decontamination activities. Please review the attached sketches and provide comments. 

I)SlC TITLE: 

L 
7 4  I. outhem Waste Unit Excavation I On Site Disposal Facility Phase I1 Project 

ONSIBLE DISCIPLINE: (4A) RCIIDCN/TTTLE: 

M a  C m  O T H E R 0  Equipment Wash Pad Relocation Plan 

(7) DOCUMENT NOS. (7) DOCUMENTS AFFECTED 

onstruction Drawings 90X-6000-G-OOOS6 

MAR 31 1999 

(1 i)  RCI NO.: 0 V 

RCI-20 102-04SR 
(1 1) DCN NO.: 

(7) REV. (8) OTHER 
0 Detail32and 

B 

DATE: /9&fl-f w 
0 FIT 0 FORM  FUNCTION 

COWANY: DATE:((12) FCE / PE n DATE 

(20) CHARGE NO. FOR CAD SERVICES TO INCORPORATE 

Richard Schairbaum Petro Environmental Technologies, Inc. 3l241991 k m  c.. &3J+G,Jj LJc& ~ 3i 
/ 

1) RESPONSE FOR RCI, IS A DCN FEQD mN0 U Y E S  (14) FOR DCN: o APPROVED OAPPROVED AS NO= DISAPPROVED 
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;. . RCYDCN FORM 
REQUEST FOR CLARIFICATION OFJNFORMATION / DESIGN CHANGE NOTICE 

'1)WP I WO NO.. ((2) SIC NO.: 

DATE: 

90X-6000-G-00224 

>) WRCI - INQUIRY U U S Q D  SCREENING BY PROJECT ENGINEER (9) 0 DCN-JUSTIFICATION, EXISTING CONDITION gL 
REQUESTEDPROPOSED CHANGE 

'etro Environmental is proposing an alternate ramping scheme involving the existing western ramps entering Cell 1 and Cell 2. Petro 
,nvironmental's proposed alternate ramping scheme and description of work is attached. 

(12) FCE / PE DATE 

B 

1 y p DATE. 13 
..JQt-cl BAov-f'W€W333Jty C I F I T  

(20) CHARGE NO FOR CAD SERVICES TO MCORPORATE 

DATE (2I)WORK COMPLETED (SIGNOFF BY CE OR PE) DATE 
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Proposed Alternate Ramping Scheme 
and Description of Work 5hd sp 7-2a 4 1 OSDF (Phase II) Project, Option A. 

L 

RCI-20102-04913 

Petro Environmental proposes to construct an access ramp and associated culvert along the Intercell Berm 
between OSDF Cells 1 and 2. The ramp will be constructed over existing Phase I1 structures, such as the 
protective clay layer (wedge) along the perimeter of the cell and the previously placed layer of select im- 
pacted material. The attached detail drawing (derived from Detail 45 of Construction Drawing No. 9OX- 
6000-G-00224) illustratcs the construction of the proposed access ramp. The construction sequence of the 
proposed access ramp will be as follows: 

A. A 16 oz. per square yard non-woven geotextile cushion will be placed over the existing sacrificial geo- 
membrane covering the protective clay wedge. The geotextile cushion will be temporarily anchored with 
sandbags as needed during construction. 

B. Using an excavator, piles of access ramp construction material (ODOT 304) will be placed at regular in- 
tervals along the alignment of the culvert. 

C. Once the piles have been placed, the access ramp construction material (ODOT 304) will be placed to a 
minimum six (6) inch thickness to provide bedding for the proposed culvert. 

D. Using the excavator, thirty (30) inch diameter SDR-32.5 HDPE pipe culvert segments will be placed 
along the alignment of the proposed culvert. The ends of the pipe segments will be properly joined to 
create a continuous culvert approximately one hundred (1 00) feet in length. The culvert will be placed 
with a minimum flow gradient of 0.8% (1 foot / 125 feet). 

. Using haul trucks, piles of access ramp construction material (ODOT 304) will be placed at regular inter- 
vals along the outside of the protective clay layer (wedge). Using a dozer, this material will be placed 
over the protective clay layer (wedge) to a minimum thickness of eighteen (1 8) inches and a maximum 
finished surface grade of 10.0% (1 foot / 10 feet). 

F. Continued dozer operation inside the protective clay layer (wedge) and within the cell area will place ad- 
ditional access ramp construction material (ODOT 304) to a minimum thickness over the culvert of forty- 
two (42) inches and a maximum finished grade of 10.0% (1 foot / 10 feet). This placement operation will 
continue over the existing select impacted material layer down to the floor of the cell with a maximum 
finished grade of 10.0% (1 foot / 10 feet) along an alignment which ensures safety and ease of access into 
the cell. 

G. Culvert maintenance will be performed by Petro personnel on an as-needed basis. Physical inspections 
of the culvert will be performed at least once per week and after rainfall events greater than 0.5 inches. 
Minimum cover over the clay wedge (18”) and culvert (42”) will be inspected at least once per week and 
maintained as directed by the CM. 

H. Proposed northings, eastings and invert elevations of the proposed culvert will be transmitted to FDF for 
review/approval prior to construction of the access ramp. The grades of the top surface of the access 
ramp will be surveyed at 50 feet intervals along the centerline and shoulders of the ramp. Final as-built 
survey information showing the northings, eastings and invert elevations of the top of the access ramp 
will be transmitted to FDF for review/approval prior to utilization of the access ramp. 

I. The access ramp and culvert pipe will be removed as required during Cell 1 capping activities or during 
Cell 2 placement activities when the access ramp is no longer necessary. 

v 

Erosion control measures will be implemented as required at the outlet of the 30” culvert. 
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Response to RCI -20102-049R 
(Dated 04/27/99, Page 5 of 5)  

Note 1 on Drawing No. 90X-6000-G-00203 and Note 1 on Drawing No. 90X-6000-G- 
00224 permit construction of Petro’s proposed alternate ramping scheme. As such no 
DCN is required. However, if structural fill (ODOT 304) is used to construct the access 
ramp inside the Cell, as indicated on Petro’s cross section (page 3 of 5),  this material 
would have to be removed at a later date in order to comply with the requirements of the 
Impacted Material Placement Plan Plan). Should Petro elect to use the ODOT 304 
material, which is non-impacted material, it is recommended that a geotextile separator be 
placed on top of the select impacted material layer prior to construction of the access 
ramp. In addition, as built survey information should be provided to help in future 
removal of the non-impacted material inside the cell area. 

E impacted material is used to construct the access ramp inside the cell area, the material 
must be manifested and placed in accordance with the IMI? Plan. 
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(3)SIC TITLE: Procurement Contracts for Purchase of Geosynthetic Clay Liner, Geomembrane Liner, and 
Geotextiles 
(4) RESPONSIBLE DISCIPLINE: 
ED M U  C B  OTHER0 of Geosynthetics Materials 

(4A)RCIIDCN TITLE: Clariifcation of Terminology Relating to Sampling 

(1 1)RCI NO.: 

(1 1 )DCN NO.: 
201 02-051 R 

1 I I 
(7)DOCUMENTS AFFECTED (7)DOCUMENT NOS. (7)REV. (8)OTHER 

PHI1 Procurement Specification Section 027 14P, Geotextiles Spec. 0271 4P 2 Para. 2.02.A. 

PHI1 Procurement Specification Section 02770P. Geomembrane Liner Spec. 02770P 3 . Paras. 2.03.0.5, 2.03.8.7 

PHI1 Procurement Specification Section 02772P. Geosynthetic Clay 
Liner Spec 02772P 2 (applies also to  1.04.8) 

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

--------------------_______c____________-------------------------------------.----------------------------- 

Paras. 2.01.G.1, 2.02.A. 

(9) RCI - INQUIRY 0 USQD SCREENING BY PROJECT ENGINEER 9 D DCN -JUSTIFICATION, EXISTING CONDITION 8 
khESTED/PROPOSED CHANGE 

The referenced specifications state that Manufacturing Quality Control is to be performed "at  a maximum 
interval of one test for each 'X' square feet manufactured," where 'X' may equal 40,000, 50,000;100,000, or 
400,000 square foot intervals1 This entails the following (where a 40,000 square foot interval is used as an 
example): 

(1) Rolls that are missing (i.e., scrapped or sent elsewhere) count as part of the 40,000 square feet as 
manufactured, though they will not count as part of the product received. For example: if Rolls 1 - 40 (at  2,500 
square feet each) are produced, but rolls 5-1 0 are sold else-where, the first sample must be taken from roll 16 or 
before (but may not be taken from Rolls 5-10, because they were not supplied to FDF). 

IZATION APPR (2O)CHARGE NO. FOR CADD SERVICES TO INCORPORATE: 

S ARE COMPLETE: (DCN ONLY) 

FS-F-4259 
REV. 4: 0211 6/98 

1 

(QL  
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Response to RCI -20102-05113 
(Dated 05/13/99, Page 2 of 2) 

Parts 2.02A.1 and 2.02A.2 of Section 02714P:Geotextiles state that: “...All tested rolls of 
material used to certify compliance shall be delivered to the site. Test data for rolls not 
delivered to the site will not be accepted.. .” 

Part 2.03B.5 of Section 02770P: Geomembrane Liner states that: “. . .All tested rolls of 
material used to certify compliance shall be delivered to the site. Test data for rolls not 
delivered to the site will not be accepted.. .” 

Part 2.02A of Section 02772P: Geosynthetic Clay Liner states that: “. . .All tested rolls of 
material used to certify compliance shall be delivered to the site. Test data for rolls not 
delivered to the site will not be accepted.. .” 

Also, each of the geosynthetics procurement specifications requires at least 100,000 ft2 of . 
each type to be manufactured and supplied for this project from each resin (or bentonite 
in the case of GCL) lot used, unless a smaller quantity is approved by FDF. 

The above clearly indicates that each geosynthetic manufacturer must provide test data 
meeting the specified frequency for the rolls of geosynthetic to be delivered to the site. 
For those rolls that test data are provided to certify compliance with the Technical 
Specifications they must definitely be included in the rolls delivered to the site. 
Responses to the illustrative example are presented below: 

B 

(1) Missing rolls do not count as part of the manufacturing quality control testing 
frequency. The frequency applies to the rolls delivered to the site. Note also that 
they are supposed to manufacture and supply a minimum 100,000 ft2 of each 
geosynthetic type from each resin lot used. This is also to minimize the number 
of conformance samples to be taken by FDF and GeoSyntec CQC. 

(2) The testing frequency shall be as specified in the Technical Specifications. 
Therefore, a 70,000-ft2 production run would require two tests if a testing 
frequency of one per 40,000 ft2 is required. 

(3) Testing frequency shall be as explained above and shall apply to each lot of 
geosynthetic mandactured. Any break in production due to holidays, 
maintenance, etc. could be considered as “breaks in as manufacturing” as long as 
infoxmation on production dates is available. 



RCIlDCN FORM 

' REOUEST FOR CLARIFICATION OF INFORMATION / DESIGN CHANGE NOTICE 
(2) SIC NO.: - 

I)QP / WO NO.: 

3)S/C TITLE: 
20 102 614 

outhem Waste Unit Excavation / On Site Disposal Facility Phase I1 Project - 2 7 4 1 
ONSIBLE DISCIPLINE: . (4A) RCIDCNnITLE: 

M U  C@ O T H E R n  Modification to Clay Liner Compaction Equipment 

(5) Pg 1 OF 1 (6)  DATE 

(1 1) RCI NO.: 
6/8/95 

RCI-20 102-05213 
(1 1 )  DCN NO.: 

I 

(7) DOCUMENTS AFFECTED (7) DOCUMENT NOS. 
rechnical Specifications 20 102-TS-000 1 

( 8 )  OTHER 
02225 -2.02. G 

(7) REV. 
0 

9)  WRCI - INQUIRY ~ U S Q D  SCREENING BY PROJECT ENGINEER (9) 0 DCN-JUSTIFICATION, EXISTING CONDITION K! 
REQUESTEDPROPOSED CHANGE 

'aragraph 2.02.G of Technical Specification Section 02225 requires that a Caterpillar 8 15B compactor (or equal) be used for compacting 
he clay linerlcap material. Petro Environmental is requesting permission to use any of the following: Cat 8 15 Compactor, Cat 825 
:ompactor, or the Cat CP-563C padded drum vibratory soil compactor. Performance advantages of the Cat 825 and Cat CP-563C over 
he Cat 8 15 are as follows: heavier operating weight for the Cat 825 (69.828 Ibs.) for use on the cell floor and lighter operating weight for 
he Cat 563 (25,700 Ibs.) making it more stable during slope construction; compactive force of the Cat 825 is 69,828 Ibs. (static loading) 
md the compactive effort generated by the Cat 563 is 75,700 Ibs. (50,000 Ibs. centrifugal force plus the operational weight); and approx- 
mate effective ground pressure of the Cat 825 is 130 psi, while the ground pressure for the Cat 563 is 300 psi. 

. Richard Schairbaum Petro Environmental Technologies, Inc. 6/8/99 

n summary. use of the Cat 825 and Cat 563 exceeds the compactive effort produced by the Cat 8 15B Compactor. Petro Environmental 
s requesting that a DCN be issued to permit the use of any of these pieces of equipment during construction of the clay l i e c a p .  

. I  I :quipment specifications for each of these are attached. rl 

ATE: 

FIT @ FORM OFUNCTION 

(20) CHARGE NO. FOR CAD SERVICES TO INCORPORATE 

- I  CONSTRUCTION CONCURRENCE: DATE: (21)WORK COMPLETED: (SIGNOFF BY CE OR PE) DATE: 

URCHASE REQUISITION REQUIRED: U Y E S ~ N O  (19) 
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Author: Tony Klimek at FNST-02 
Date : 6/4/99 12:26 PM Buy-  qocr 

p 2 7  4 1' iori ty : Normal 
: uday Kumthekar, Bill Zebick t 
Tony Klimek, Terence Hagen at FNST-06, Chuck Vanarsdale at FNST-05, James Jenkins, 
Don Goetz at FNST-03 

Subject: Compactors 'for Clay Liner on 3H:lV Side-slopes 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Message Contents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

There was a brief meeting on Friday, June 4 ,  1999 regarding the 
compactor for the clay liner on the 3fI:IV slopes on the sides of the 
cell. the following were in attendance: 

- Tony Klimek 
- Terry Hagen 
- Bill Zebick 
- Jim Burnett 

Petro has informally requested approval to use a 563 compactor on the 
clay liner side-slopes instead of the 815. The 815 is a sheepsfoot, 
static compactor; the 563 is a lighter sheepsfoot vibratory compactor. 
According to Petro, the 563 w.ill be more efficient to place the clay 
and provide acceptable results. However, the test pad did not address 
this type of compactor and some type of test pad or field 
demonstration must be performed before a change can be made. 

ACTION : 

1. Petro will write an R C I  requesting the use of the 563. 

2 .  GeoSyntec will respond to the R C I  with the minimum requirements 
for a field demonstration. If an acceptable field demonstration can 
be agreed to by all parties, it must be performed in a timely manner 
and the results must demonstrate that the ,liner will meet performance 
requirements with the 563 before.it can be approved for use. 

D 



Response to RCI 201 02-052R 
Dated 6/08/99, Page 5 of 5 

Use of the Caterpillar 825 soil compactor was approved in RCI 201 02-046R dated 2 March 1999. 

On 8 June 1999, the FDF Construction Manager stated that the use of Caterpillar CP-563C padded 
drum vibratory soil compactor would be considered for construction of the 3-ft thick clay liner on the 
cell 4H: 1V sideslipes only; and only if this proposed alternative equipment is demonstrated to be 
functionally equivalent, in all aspects, to the specified Caterpillar 8 15B soil compactor. 

Between 9 and 17 June, draft plans were prepared concerning construction and testing of a Caterpillar 
CP-563C compactor demonstration clay liner on a 4H:lV slope; and the demonstration clay liner 
construction start date was tentatively scheduled for 28 June. However, due to time constraints, FDF 
put this project on indefinite hold on 18 June 1999. 

000091 



' x  RCI/DCN FORM ==-2a4 41 
REQUEST FOR CLARIFICATION OF INFORMATION / DESIGN CHANGE NOTICE - 

b)WP / WO NO.: 201 02 I (21s1c NO.: FSC-6 14 (5)Pg 1 OF 3 
28 July 
1999 

3 1 . ~ 1 ~  TITLE: OSDF Phase II (1 1)RCI NO.: 201 02-054F 

I I 

(7)DOCUMENTS AFFECTED I (7)DOCUMENT NOS. (7)REV 1 (8)OTHER 

$1 RESPONSIBLE DISCIPLINE: (4A)RCIIDCN TITLE: Use of Clay Stockpile 99-4 . 
0 ' M I  C OTHER 0 

201 02-TS-0001 Section 02225 
DCN 201 02-079 

(1 1)DCN NO.: 

Part 2.01 

less than the specified value, and therefore are acceptable. this APZ restriction for Clay Stockpile 99-4 is acceptable to FDI 
and OEPA. The restricted APZ lies within the current13 
approved APZ and, t er for , a design change notice is no 

9iw99 necessary. di<u 

1 

DATE: 
5 August 1999 

Kwasi Badu-Tweneboah o FIT  FORM o FUNCTION 

(20)CHARGE NO. FOR CADD SERVICES TO INCORPORATE: 



Frequency eqJz  STOCKPILE 99-4 

HYD. % CLAY #200 
LUPL/PI %PASS COND. 

STD. MOD. 

I 
I 19.6Q13.9 - 32/18/14 74.2 - 19.5 
120.4@13 6 - 

122.4Q12 5 132.8Q8.9 29/16/13 69.4 7.6 x 18.2 
123.4a12.2 133.7a8.7 

125.0Q11.6 - 27/15/12 68.6 - 16.7 
125.9@11.3 - 

122.5Q11.9 129.1Q10.1 30/14/16 68.1 2.1 x 17.6 
123.4a11.6 129.9a9.9 

122.4@11.9 - 32/15/17 68.7 - 1.9.2 
123.8a12.1 - 

I 

121.0@13.0 134.9Q8.8 27/15/12 67.4 - 16.1 
122.2a12.6 135.8a8.6 - 
119.8@12.5 - 28/15/13 69.7 - 17.3 

, 120.?@12.2 - 

LP I I 1-42 

LP I I 1-4 3 

LPI I 1-44 

LP I I 1-46 

LP I I 1-47 

LPlll-48 

PKq- 42,000 

33,000 

34,500 

36,000 

37,500 

39,000 

40,500 

i 
. . . .  & @ !  
. .  .L+7 4 1 . . . . . . . .  :. . . . . . .  

Average Corrected Standard = 122.8 @ 12.2 

Average Corrected Modified = 133.1 Q 9.1 

~ Reported Tons = 15,634 Q 10% = 14,212 

Estimated Total Yardage = 8,559 

Cumulative Yardage = 37,582 

Final Composite Hydraulic Conductivity = 2.3 x 1 0-8 and 2.5 x 1 O-* 
cm/sec, remolded to the 90% saturation curve which was used as the 
APZ for Cells 1 and 2. The first two Composite #4 points were remolded 
to less than the 90% saturation curve within the line of optimums APZ 
and were 2.0 x I 0-7 and 3.0 x 1 0-7 cm/sec. The core samples LP 111-1 11 
through 114 (see Fig 1) were remolded close to the line of optimums APZ. 

. . . . . .  . . . .  . . . . . . . . . . .  - . . .  . . . .  ............ ._. ..... ....... 
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+274 e RCI/DCN FORM 

(5)  Pg 1 Of 2 (6) DATE (1 ) PROJECT/CWO/RES NO.: (2) SIC NO.: 

201 02  FSC 6 1 4  10122199 

(3) SIC TITLE: ( 1  1) RCI NO.: 

Southern Waste Units1 OSDF Phase I! Excavation RCI-20102-056R 

(4) RESPONS18LE DISCIPLINE: (4A) RCIDCN TITLE: (1 1) DCN NO.: 
E 0 0 0 OTHER 0 

Material 
Request for Clarification on Placement of Category 3 

(7) DOCUMENTS AFFECTED (7) DOCUMENT NOS. (7) REV. (8) OTHER 

Impacted Material Placement Plan 201 00-PL-0007 0 

._ . - 

REQUEST FOR CLARIFICATION OF INFORMATION / DESIGN CHANGE NOTICE 

USQD SCREENING BY PROJECT ENGINEER (9) 0 DCN-JUSTIFICATION, EXISTING CONDITION & REQUESTEDlPROPOSED 0 CHANGE 
19)@ RCI-INQUIRY 

Section 8.4.1 of the Impacted Material Placement (IMP) Plan states that Category 3 Material is to be placed toward the "center" 
not in the same horizon with more compressible materials such as Category 4 and Category 5 materials. The center of the cell is 

utside edge on the south side of the most southern cell of the OSDF. The outside edges shall not t o  be used for placement 
mean all areas except those in the outside edges on the east and west sides of each cell, the outside edge on the north side of Cell 1, and th 

material. Clarification is needed t o  define the limits of the outside edges. 

DATE: ~- 110) REQUEST R ' COMPANY: ' DATE: A: 
/o/zQ/99 

-3'- - 

ccr til- 10122199 

0 DISAPPROVED ' 
AS NOTED 

he outside edge shall be defined as the areas within 50  feet (horizontally) from the bottom of the select layer in the final cover system. 
outside edge. Category 3 material may be placed within the cells between the limits 
Lift 5 (Le., after the 1-ft thick protective layer and 3-ft thick select layer have been 
except the C and J grids on the west and east ends, respectively of a cell. For 
shall be maintained from the bottom of the select layer in the final cover system. 1- 

Note also that the IMP Plan requires horizons of Category 3 materials to  be separated by at least 4-ft thick intervening horizon of Category 1 
material. k(+-ia\~e -r-~p/he)D.~)& G e  q ' L * d  T 

RCI - DCN ACCEPTANCE 

(20) CHARGE NO. FOR CADD SERVICES TO INCORPORATE: ' a  /0/27/?? 
OFIT  FORM . OFUNCTION 

.Kwasi Badu-Tweneboa h. GeoSvntec 
(16) FDF PE ACCEPTANCE & VERIFICATION THAT ALL REQUIRED REVIEWS ARE COMPLETE: (DCN ONLY) DATE: 

PERFORMANCE GRADE: (1 7 )  
(21 FIELD WORK COMPLETED: 

D E S  W O  (19) (SIGNOFF BY CE OR.PE) DATE: 

.. . ... . .... .. . .. . . . - .  - . .. . . . . _ . _ . _  . . .  . .  . .  
._ - _ _  .. . . _. _. . . . . . . ._ _. _---- - - . .. . . ... . .. . . .. .- .. _. , . , . . . - . . .- _ _  
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RCI/DCN FORM 

(1)  PROJECTlCWOlRES NO.: 

20102 

--274I 

(2) SIC NO.: 

FSC 614 

(3) S/C TITLE: 

Southern Waste UnitslOSDF Phase I I  Excavation 

DCN-JUSTIFICATION, EXISTING CONDITION & REQUESTEDlPROPOSEC 
CHANGE 

/ g ~ C l - l N Q U I R Y  0 USQD SCREENING BY PROJECT ENGINEER (’) 0 

(1 1 )  RCI NO.: 

RCI-20102-057R 

0 NOT REQUIRED I c3 
4.3 of the Impacted Material Placement Plan describes the Physical Criteria applied to material destined for the OSDF. During the D&D 
numerous pieces of “deck plate” material which ranges from Y:” to 1 % ”  thick was removed from the buildings. These pieces range 

rom 10’ long and 4‘ wide to  lO‘x10’. Material is configured in a rolled and folded condition. Material is to fit in an 18” to 24“ Category 2 l i f t, 
arification is requested for placement of this material as Category 2 material. 0 

DATE: (12) CE / PE &u&/?zLJ DATE: 

10126199 hvn*.r /?IcrJ,clc w 2 7 / 9  9 

APPROVED 0 APPROVED 0 DISAPPROVED BNO OYES AS NOTED 

M s - 1  %~--Cr-- lGb&+PA 

RCI - DCN ACCEPTANCE 

(20) CHARGE NO. FOR CADD SERVICES TO lzT LT INCORPORATE: 
1 5) DESIGN ORGANIZATION APPROVALlDISAPPROVAL DATE: 

b s ;  &---+~+ 
OFIT  FORM 0 FUNCTION 

I 

161 FDF PE ACCEPTANCE & VERIFICATION THAT ALL REQUIRED REVIEWS ARE COMPLETE: (DCN ONLY) 
ERFORMANCE GRADE: (1 71 
I 81 CONSTRUCTION CONCURRENCE DATE: 

DATE: 

(21) FIELD WORK COMPLETED: 

URCHASE REQUISITION REQUIRED: D E S  =NO (19) (SIGNOFF BY CE OR PE) DATE: 

I 

b -F-4259 
REV. 5 :  10101 199 



Response to RCI-20102-057R 
Dated 10126199 

(Page 2 of 2) 

Section 5.2 @age 5-1) of the Impacted Material Placement (IMP) Plan indicates 
that Category 2 materials include “. . .irregularly shaped materials or other components of 
the superstructure or substructure with a maximum length of 10 ft. (3 m) and a maximum 
thickness of 18 in. (450 mm) which can be transported, placed, spread, and compacted en 
masse.” Category 2 materials are also to be placed in the OSDF in loose lifts not 
exceeding 21 in. (530 mm) in thickness. The total compacted thickness of a Category 2 
material lift, including the Category 1 material used to mix and spread over the Category 
2 material, shall be approximately 24 in. (610 mm). 

The dimensions of the “deck plate” material described in Item (9) of this RCI 
meet the len,gth and hckness  requirements of Category 2 material. Therefore, as long as 
the material can be placed to fit in a Category 2 lift without any protruding parts, it can be 
placed as Category 2 material. Attempts should be made to flatten the material as much. 
as practicable prior to loading for transport to the OSDF. This was agreed to between 
representatives from Fluor Daniel Fernald (FDF) Construction and GeoSyntec 
Consultants during a 26 October 1999 visit to the material stockpile in Plant 4. This 
would avoid creating voids in the lift since Category 2 material should be mixed with 
Category 1 material as much as practicable during placement activities. 



- 
ALthor: Jyh-Dong Chiou at FNST-02 

Normal 
Date: L1/5/9$ 3:37 PPI 

Vern B Taylor at FNST-03, Scott Osborn at FNST-04 
Warren Hooper- Bill Zebick, Susan Lorenz at FNST-Ob, Dennis Carry 
Carlos Tellez at FNST-03- Robert Nichols at FNST-03, Johnny Reising at FNST-06, 
Rob Janke at FNST-Ob, Jay Jalovec at FNST-Ob, John Trygier at FNST-06, 
John Sattler at FNST-Ob, Jyh-Dong Chiou 

B 
Subject: Approval For "Deck Plate" Placement 

Message Contents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Hello, 

We have received OEPA's written approval and US EPA's verbal approval 
f o r  OSDF RCI-20102-057R regarding Plant 4 "deck'plate" for OSDF 
placement. There is no q-foot width limitation on these material. The 
LO-foot length and 16-inch thickness limits still apply. The RCI also 
requires attemps be made to flatten the material as mush as 
practicable prior to loading. Please proceed safely with loading and 
placement o f  these material according to the approved RCI. 

OEPA will be on site to observe the placement process at OSDF next 
week - 
J - D -  

000101 



RCVDCN FORM hc - 2741 
REQUEST FOR CLARIFICATION OF INFORMATION / DESIGN CHANGE NOTICE - 

01 Nov '99 
3 ) s ~  TITLE: OSDF Phase II 

4) RESPONSIBLE DISCIPLINE: MAIRCI/DCN TITLE: Clarification on the Category 3 
0 xxoTHER Material Placement Restrictions 

Section 8.4.1, paragraph 4 (page 8-4) of the Impacted 
Material Placement (IMP) Plan states that "...the 
Category 3 items should be placed toward the center of 
the cell and not in the same horizontal elevation within 
100 ft.  (30.5 m) laterally of more compressible 
materials (i.e., Category 4 materials, and sludges and 
double-bagged asbestos of Category 5 materials)". 
Clarification is being provided on what "100 f t  , 

I a t  era I I y " me an s . 

( 1  1)RCI NO.: 201 02-058R 

(1 1)DCN NO.: 

(7)DOCUMENTS AFFECTED 

Impacted Material Placement Plan (201 00-PL-007) 

(7)DOCUMENT NOS. (7)FiEV (8)OTHEE 

201 00-PL-007 1 

FS-F-4259 12/16/98) 

1O)REQUESTOR: COMPANY: DATE: 
I 

Kwasi Badu-Tweneboah 

(1 2)CE / PE DATE: 

( 7  8)CONSTRUCTION C0NCURRENCE:DATE: 

(1 9) PURCHASE REQUISITION REQUIRED: 0 YES 0 NO 

(21 )WORK COMPLETED: (SIGNOFF BY CE OR PE) DATE: 
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wp / WO NO.: 201 02 (2)S/C NO.: FSC-614 (5)Pg 1 OF 1 @IDATE 
11 Feb. 99 

(3)slc TITLE: OSDF Phase II (1 1)RCI NO.: 

(2O)CHARGE NO. FOR CADD SERVICES TO INCORPORATE: 

(16)FDF PE ACCEPTANCE 8 VERIFICATION TdAT ALL REQUIRED REVgWS ARE COMPLETE: (DCN ONLY) DATE: 

(4) RESPONSIBLE DiSCIPLINE: (.QA)RCIIDCN TITLE: HDPE Textured Geomernbrane 
E o M O  o 

517) PERFORMANCE GRADE: 
(21)WORK COMPLETED: (SIGNOFF BY CE OR PE) DATE: 

(1 i )DcN NO.: 201 02-78 

FS-F-4259 (2/16/98) 

Page 02770P-4 Technical Specification 02770P 3 

A clarification concerning the required HDPE textured 
geomembrane has been requested. It is understood 
that textured geomembrane is textured on both sides 
unless otherwise indicated. However, the following 
design change is made to clarify any 
misunderstanding. 

Change Specification 02770P Part 2.02 A. to read as 
follows: “HDPE textured (both sides) and HDPE 
smooth geornernbrane will have properties that comply 
with the required values shown in Table 0277OP-1.” 



RCllDCN FORM 
REQUEST FOR CLARIFICATION OF INFORMATION / DESIGN CHANGE NOTICE - 

-274 1 
e 

wp / WO NO.: 201 02 @)SIC NO.: FSC-614 (5)Pg. 1 OF 1 @)DATE 

SIC TITLE: OSDF Phase I 1  
1 Feb. 1999 

(1 1)RCI NO.: 

results in a degree of soil saturation of at least 90 percent; 
For Part 2.01 C, replace the first sentence to read as follows: to read as fOliOWS: 

of screened soil.” 

of  * -  f _c_ a &  
RCI - DCN ACCEPTANCE v- 

(20)CHARGE NO. FOR CADD SERVICES TO INCORPORATE: 

n 
(16)FDF PE ACCEPTANCE 8 VERIFICATION PkAT ALL REQUl ETE: (DCN ONLY) DATE: 

(21)WORK COMPLETED: (SIGNOFF BY CE OR PE) DATE: 

) 
FS-F-4259 12/16/98) 



FLUOR DANIEL PO. Box 538204 Cincinnati, Ohio 45253-8204 (513) 648-3000 

May 18, 1999 

Fernald Environmental Management Project % 

Letter NO. C:SWP:(OSDF):99-0018 

Mr .  Mark Mather 
Petro Environmental Technologies, Inc. 
7851 Palace Drive 
Cincinnati, OH 4 5 2 5 9  

.a Dear Mr.  Mather: 

FSC 614. SWU EXCAVATION/ OSDF PHASE I I ,  CHANGES T O  CQA PLAN 

This is to  advise Petro Environmental Technologies, Inc. (Petro) of a change to the test 
frequency for clay liner material. Refer to  the "Construction Quality Assurance Plan", 201 00- 
PL-006. Table 6-1 of the  referenced Construction Quality'Assurance Plan (CQA Plan) presents 
conformance test frequencies for OSDF Liner sys tem components.  In this table, hydraulic 
Conductivity ASTM D 5084 minimum test frequency for clay liner material is given a t  1 test 
per 10,000 yd3 with Footnote 3. Footnote 3 s t a t e s  the following: "For Phase I ,  t h e  
frequency shall be 1 test per 1 ,500  yd3. This frequency shall be evaluated for modification 
during later phases." GeoSyntec has evaluated this frequency and per t h e  approved Test-Pad 
Program Final Report Addendum No. 1 ,  Table. 6-1,  Compacted Clay Liner Hydraulic 
Conductivity/ASTM D 5084, the test frequency is revised to read a s  follows: "1 test per clay 
stockpile or- 1 test per 10,000 yd3, whichever is a greater frequency." 

0 

Sincerely, 

OSDF Construction Manager 

C: J .  Burnett, GeoSyntec, MS38 
F.L. Flack, FDF, MS60 
R.A. Holbrook, FDF, MS64 
D.W. Hooper, FDF, M S  52-0 
U.A. Kumthekar, FDF, MS64 
L.E. McDaniel, FDF, MS60 
L.R. Wehlitz, FDF, MS64 
ECDC 
OSDF File Station 

000106 
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RCI/DCN FORM t k 3 $ $  f 
REQUESCT FOR CLARIFICATION OF INFORMATION I DESIGN C&ANGE NOTICE - 

(4) RESPOWBLE DISCIPLINE: 

E o M U  c  OTHER (4A)RCIIDCN TITLE: Hydraulic Conductivity Test Frequency (1 1)DCN NO. 201 02-080 

I 

(7)DOCUMENTS AFFECTED (7)DOCUMENT NOS. OREV (8)OTHER 

Construction Quality Assurance Plan-20 100-PL-006 Table 6-1 0 
Letter Report to Mr. Michael J. Hickey from GeoSyntec 
Consultants, Dated 10 July 1998, Titled, Evaluation of 
Hydraulic Conductivity Testing Results for Phase 1 
Construction. 

(9) RCI - INQUIRY USQD SCREENING BY PROJECT ENGINEER (9) DCN -JUSTIFICATION, EXISTING CONDITION 8 
REQUESTED/PROPOSED CHANGE 

Table 6-1 of the referenced Construction Quality 
Assurance Plan (CQA Plan) presents conformance presents an evaluation of the Phase 1 hydraulic 
test frequencies for OSDF liner system components. conductivity testing. The report recommends changing 
The Hydraulic Conductivity (ASTM D 5084) maximumthe test frequency for future construction phases to 
test frequency for clay liner material is given at 1 testone test Per clay stockpile Or one test per 10,000 yd3, 
per 10,000 yd3 (remolded sample)(3). Note 3 ,tateswhichever produces the greater number Of  samples. 
the following: "For Phase 1 .the frequency shall be lTherefore~ a change to the CQA Plan is now being 

1,500 yd3. This frequency shall be evaluated made. Change CQA Plan, Table 6-1 I Compacted Clay 
odification during later phases." Liner Hydraulic Conductivity/ASTM D 5084, test 

or 1 test per 10,000 yd 3, whichever is greater". 
Please note that this test frequency does not apply to 

referenced letter report, dated 10 July lgg8frequenCy to read as follows: " 1 test per Clay stockpile - 

(13)RESPONSE: FOR RCI. IS A DCN REQ'D? NO 0 YES (14) FOR DCNXAPPROVED mPPROVED AS NOTED 0 DISAPPROVED 

MPANY: DATE: 
eoSyntec 15 Feb. 1999 

RCI - DCN ACCEPTANCE 

(12)CE I PE DATE: 

ISAPPROVAL: DATE: 

IT & k M  0 FUNCTION 

(20)CHARGE NO. FOR CADD SERVICES TO INCORPORATE: 

I 

117) PERFORMANCE GRADE: 
(1 8)CONSTRUCTION CONCURRENCE: DATE: (21)WORK COMPLETED: (SIGNOFF BY CE OR PE) DATE: 

< m U R C H A S E  REQUISITION REQUIRED: 0 YES 0 NO 
- I 

800107 
FS-F-4259 (2/16/98) 



1100 Lake Hem Drive Suite 200 
Atlanta Georgia 30342-1523 USA 

Td. (404) 705-9500 *Fa (404) 705-9400 

A=- - GEOSYNTEC CONSULTANTS -- 
10 July 1998 

Mr. Michael J. Hickey 
Fluor Daniel Ferndd 
MS: 64 
7400 Willey Road 
Hamilton, Ohio 45013-9402 

Subject: Evaluation of Hydraulic Conductivity Testing 
Results for Phase I Construction 

Dear Mr. Hickey: 

This letter report is to provide GeoSyntec Consultants' (GeoSyntec) evaluation of 
hydraulic conductivity testing results for Phase I construction, as required by Table 6-1 of the 
Construction Quality Assurance (CQA) Plan (GeoSyntec, 1997). The remainder of this report 
is organized to: (i) provide background information; (ii) evaluate testing results from Phase I 
construction; (iii) provide recommendations for Phase I1 construction; and (iv) provide closure. 

@ BACKGROUND 

The approved source of compacted clay liner and cap material for the On-Site Disposal 
Facility (OSDF) of the Fernald Environmental Management Project (FEW) is a local brown 
till material that will be obtained from excavation for the base of the OSDF and from the on-site 
East Field Borrow Area. The results of a test pad program reported in the Test Pad Program 
Final Report (TPPFR) (GeoSyntec, 1997) verify that material used in construction of the test 
pads meets the applicable or relevant and appropriate requirements (ARARS) presented in the 
approved Design Criteria Package (DCP) (GeoSyntec, 1996). The approved CQA Plan, Table 
6-1 (Attachment A to this letter), specifies a testing frequency for hydraulic conductivity of 
remolded samples per ASTh4 D 5084 and provides for an evaluation of the frequency afier 
Phase I construction. 

The purpose of this letter repon is to present an evaluation of Phase I hydraulic 
conductivity testing results and to provide a recommendation for modification of the testing 
frequency for Phase II construction. As requested by Fluor Daniel Femald (FDF) (see 
telephone memorandum at Attachment B), GeoSyntec will continue testing at the fiequency 
specified for Phase I construction until the recommendations included in this report are 
reviewed and approved by FDF. 

. -  
i% 00018f3 
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GEOSYNTEC CONSULTANTS 

=-274 1 

Mr. Michael J. Hickey 
10 July 1998 
Page 2 (Revised 14 August 1998) 

PHASE I HYDRAULIC CONDUCTIVITY TESTING RESULTS 

Construction quality control (CQC) and constiuction quality assurance (CQA) 
monitoring and testing results for Phase I cqnstruction were reported in a CQA Final 
Report (GeoSyntec, 1998). Table 4-2 (Attachment C to this letter report) of the CQA 
Final Report is the Phase I Compacted Clay Liner Properties Summary. During Phase I 
construction, seventy-three (73) hydraulic conductivity tests (ASTM D 5084) were 
conducted with four test results having reported hydraulic conductivity greater than 1 x 
10 -’ cdsec  (ie., unsatisfactory results). A detailed listing of individual test results is 
presented in Appendix F of the CQA Final Report. Sixty-nine satisfactory tests out of 
seventy-three total tests represents satisfactory hydraulic conductivity results for 95 
percent of the samples. Two of the unsatisfactory tests (initial samples for LP-01 and LP- 
02) were incorrectly remolded in the laboratory and did not fall within the approved 
acceptable permeability zone (APZ). They were remolded to within the APZ and retested 
exhibiting satisfactory results. Therefore, only two tests (LP-07 and LP-34) exhibited 
unsatisfactory samples based on hydraulic conductivity. Lo 

Samples LP-07 and LP-34 indicated unsatisfactory hydraulic conductivity. Both 
these tests also exhibited clay contents below acceptable levels (i.e., 12.3 % clay for LP-07 
and 14.8 % for LP-34 versus a minimum requirement of 15 % clay). Materials represented 
by these samples were removed from the stockpile and new samples exhibiting satisfactory 
testing results were obtained in the stockpile location after removal of the unsatisfactory 
material. 

Data presented herein and in the CQA Final Report confirm that the brown till 
used in Phase I construction consistently produces satisfactory low hydraulic conductivity 
when compacted within the APZ recommended in the approved TPPFR 

RECOMMENDATIONS FOR PHASE It CONSTRUCTION 

Hydraulic conductivity testing frequency specified in the A R A h  and in the CQA 
Plan is one test per 10,000 yd3 for remolded material. As noted in the CQA Plan, Phase I 
construction hydraulic conductivity testing frequency was specified as one test per 1,500 
yd3, and to be evaluated at the end of Phase I. Analysis of the Phase I data revealed that 
97 percent of all samples 

000189 



Mr. Michael J. Hickey 
10 July 1998 
Page 3 

GEOSYNTEC CONSULTA~T~ 
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within the APZ meet the project hydraulic conductivity requirement. The two samples which 
did not meet the project requirements for hydraulic conductivity were also identified as not 
meeting the requirements for percent clay. Therefore, these two samples would be rejected 
even if the hydraulic conductivity tests were not performed. Based on the confidence developed 
during Phase I construction (97percent of all samples within the APZ passed), GeoSyntec 
recommends that the testing frequency for Phase II construction be specified as one test per clay 
stockpile or one test per 10,000 yd’, whichever produces the greater number of samples. 

CLOSURE 

GeoSyntec is pleased to provide Title III Engineering Services to FDF for the OSDF 
project. Your approval to implement recommendations for Phase I1 construction is requested. 
Please do not hesitate to contact either of the undersigned for additional information. 

. 

Copy to: Rick A. Holbrook, FDF 
Uday Kumthekar, FDF 
Dan Bodine, GeoSyntec 

Enclosure 

GQ0409-0 1E9830026 

J.F.Beech, Ph.D., P.E. 
Principal 
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FEMP OSDF-CQAP 
- 20 100-PL-006 

REV 0, May 1997 

TABLE 6-1 
MINIMUM CONFORMANCE TESTING FREQUENCIES FOR OSDF LINER SYSTEM COMPONENTS 

SPECIFICATION SECTION 

Pariicle Size AndyslslASTM D 422 
[sieve only) 

Psrllcle Site AiirlysislASTM C 136 

Acicrhcrg LiniiislASTM D 43 18 

Moliiure ConicnilASTM D 2216 
or ASTM D 4643 

En11 CIassificatlonlASTM D 2487 

Standard PcoctorlASTM D 698 

llydrnuliu CuiiJucliviiylASTM D 5084 

Hydrnullc CunduclivliylASTM D 2414 

hboi ln lc  ConieliilASTM D 3042“’ 

3rpwic CuiitriiilASTM D 2974 

02200 

I ieri per 5.OOO yd’ 

NIA 

I lest per 5.OOO yd’ 

I lest per 5.W yd’ 

I lest per 5,oOO yd’ 

I ICSI per J . W y d ’  

NIA 

NIA 

NIA 

NIA 

NA - Nul Applicable 

WOTE:\I. Also prrlorni hydromeier analysis once every lcnih ICII. 

2. Sanipie IO be tcsied at pti or 4. 

02225 

I test per \ , S O 0  yd’ ‘I1 

NIA 

I test per I .SO0 yd’ 

I IerI per I,JOOyd’ 

I les l  per 1.500 yd’ 

I iesi per 1,JUOyd’ 

I test per I0,000yd’(rcmold sample)‘ 

NIA 

NIA 

NIA 

GRANULAR D R A I N A G E  
ktATER1AL 

02710 

NIA 

I lesl per 3.000 yd’ 

NIA 

NIA 

I lesi per 3,OOOyd’ 

N I A  

NIA 

I I C ~ I  per 1 , W y d ’  

I lest per J.OOOyd’ 

NIA 

3. For Phase 1. ilic frequency shall be I i cs i  per 1.500 yd’. T h i s  lrcqucncy shall be cralu~ied lor modificaiion during later plirscs. 

GE3900- I6.4/F9650002. CDO * 6-12 

EMDEDMENT FILL 

022 15 

N I A  

I lest per 1,000yd’ 

’ NIA 

I tcSl per I .wO ydl 

NIA 

NIA 

N I A  

N IA  

NIA 

91.4.30 
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TABLE 4-2 

DESCRIPTION 
' 

GcoSyntcc Consultants 

APPROXIMATE NUMBER OF 

STANDARD SPECIFICATIONS FREQUENCY TESTS PERFORMEL 
TEST TEST PROJECW 1 TEST NUMBER OF 

W 3 )  REQUIRED(*) (FAILURES) 

PHASE I COMPACTED CLAY LINER PROPERTIES SUMMARY 

Particlc Size: 
Sieve 

Pcrcent Fincr than 2.0 in. 
Pcrccnt F i n a  than .075 in. 

Pcrccnt Finer than #2OO 
Percent Fincr than .002 mm 

Hydromcta 

Compaction 

Moinurc 

Soil Classification 
bncrbcrg Limits 

Hydraulic Conductivity: 
Sourcc 
Remold 

FIELD TEST 

ASTM D 422 1 per 1,500 63 

100% 79 
( 5 )  

-50% 71 
-15% ( 5 )  

63 70 

63 24 1 
I97 

63 69 
63 73 

(3 1 
63 73 

(4 )  

-90% 

ASTM D 1140 

ASTM D 698 - 1 per 1.500/ 
as rcquircd 

ASTM D 2216 - I pcr 1,500/ 
ASTM D 4643 as required 
ASTM D 2487 CL or CH 1 per 1.500 
ASTMD4318 I O  -Pi - 40 1 p a  1.500 

ASTM D 5084 1 per 1.500 

* I x 10-7 d s c c  

98.01 .I6 

10 21 Sand Cone: - 1 per25 
Soil dcnsity ASTM D 1556 passing density 
Soil moisture ASTM D 2216 t t N  

j/acre/lifi 240 980 Nuclcar Gaugc: Within APZ and 
(370) Soil dcnsity ASTM D 2922 -95% 

Survey 

Soil moisture A!Xh-t D 3017 M.C. - + 3% O.M.C. 
- - - - Depth Vcrificarion - 

< 



. ~ 2 7 4  1 
RCIDCN FORM L 

I 

w P  / W.0 NO.: 201 02 

REQUEST FOR CLARIFICATION OF INFORMATION I DESIGN CHANGE NOTICE - 
(2)SIC NO.: FSC-614 (5)Pg 1 OF 1 

1(3)s/c TITLE: OSDF Phase I I  l(l1)RCI NO.: 

(4A)RCIIDCN TITLE: Relocation of Survey Monument OSDF-4 I (11)DCN NO.: 201 02-084 I 4) RESPONSI E DISCIPLINE: 
I k O  M O  C A  OTHER0 , 

I (7)DOCUMENTS AFFECTED I (7)DOCUMENT NOS. I (?)REV. I (8)OTHER 

I I I 

DCN - JUSTIFICATION, EXISTING CONDITION 8 
ESTED/PROPOSED CHANGE 

(9) 5 RCI - INQUIRY 0 USQD SCREENING BY PROJECT ENGINEER 

Abandon surve monument OSDF-4 and create OSDF-4a 
approximatel 30 ft to the west of current location of OSDF- 
4.  Wetlands broject working in area and need to place 
approximately 5 ft of fill over current OSDF-4. 

Existing bollards surrounding OSDF-4 to be salvaged and 
placed around new OSDF-4a. 

New location of OSDF-4a monument to be as-built and 
information submitted to GeoSyntec and FDF Engineering 
for incorporation into applicable site documents. 

l(13)RESPONSE: FOR RCI, IS A DCN REQ’D? U N O  DYES (14) FOR D C N : ~ A P P R O V E D  L 

&057w7sc RCI - DCN ACCEPTANCE 
I 
(2O)CHARGE NO. FOR CADD SERVICES TO INCORPORATE: 

/ /  
RE COMPLETE: (DCN ONLY) 

FS-F-4259 
REV. 4: 0211 6/98 

7 



RCWCN FORM k 2 7 4  1 
REQUEST FOR CLARIFICATION OF INFORMATION / DESIGN CHANGE NOT,&E I - 

)WP / WO NO.:20102 (2)S/C NO.: FSC-614 I 
i3)S/C TITLE: OSDF Phase II 
(4) RESPONSIBLE DISCIPLINE: 
E K  M O  C 0 OTHER0 

(1 1 IRCI NO.: NA 
(1 1 )DCN NO.:20102-85 (4A)RCIIDCN TITLE: Butt Fusion Welding a t  Penetration Boxes 

(7)DOCUMENTS AFFECTED 1 (7)DOCUMENT NOS. I (7)REV. I (8)OTHER ~ ~ -1 

1 ~~~ ~ ~~ ~~~ ~ ~~ 

(9) x DCN - JUSTIFICATION, EXISTING CONDITION 8 REQUESTEDlPROPOSED CHANGE 

A. Delete the following five electrofusion couplers at  the penetration boxes in Cell 3 and replace with butt fusion welded 
connections. 
1. 
2. 
3. 
4. 
5. 

The above chdnges are being made because of improved performance of butt fusion welds over electrofusion couplers. The 
locations of the butt fusion welds will be determined in the field. 

E. On the upstream ends of penetration boxes on LDS, Redundant LCS, and LCS pipes, use electrofusion couplers or butt fusion 
welds -three locations 

C. To improve tie-in connection between penetration boxes and GML in the field, an 80 mil piece of HDPE may be welded 

LDS pipe - Down gradient of penetration box between penetration box and Manhole #3 - one 
Redundant LCS pipe - Down gradient of penetration boxes between penetration box and Manhole #3 - one 
Redundant LCS pipe - Between penetration boxes in series - one 
LCS pipe - Down gradient of penetration boxes between penetration box and Manhole #3 - one 
LCS pipe - Between penetration boxes in series - one 

. 

the upstream end of the penetration boxes prior t o  installation. This material shall be provided by FDF from approved liner 
aterial. This material shall be welded to the penetration boxes by the Contractor and shall be tested in accordance with the 

. - V JLJ- &nsZludea$for formcompletion are provided 

2 1 
-n r R  



GeoSyntec Consultants 
Response to DCN - 20102-085 

(Dated 5/25/99, Page 2 of 2) 

Part 3.04F of Section 02605: High Density Polyethylene (HDPE) Pipes and Fittings 
indicates that thermal butt-fusion joints or Electrofusion adapters (or couplings) are the 
approved methods of joining HDPE pipes. In addition, as indicated in the report titled 
“Evaluation of Leachate Transmission System On-Site Disposal Facility Fernald 
Environmental Management Project”, Revision B, April 1999, prepared by GeoSyntec 
Consultants, electrofusion coupling is a recommended alternate procedure for joining 
pipe, especially in cases where pipe ends cannot be brought together. Recommended 
procedures for joining pipe using electrofusion coupling methods were presented in 
Appendix I of the above-referenced report. 

Butt-fusion welded connections shall be used at the five locations listed in paragraph 9A 
of DCN No. 201 02-085 unless actual field conditions prevent proper utilization of butt- 
fusion techniques. Prior to utilization of electrofusion couplings at any of the five 
locations specified, the contractor shall prepare a written request with a detailed 
description of the conditions that prevent utilization of butt-fusion welding techniques. 
Contractor shall receive written authorization from the FDF Construction Manager prior 
to the installation of any electrofusion couplings. All joints must be constructed, and 
pressure tested, in strict accordance with the Technical Specifications. 

0 0 0 3-16 
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I . ::: . . :7 :. :.. , :: : .: ;-&&y 1.- -. ,p kLk.4.7 

: __._ 2 ~ .*. .- 1 Y ... 1 .*.,iL ;, c 
This DCN incorporate curreni changes to ASTM merhods for mr ing  GCL materials. * 
The Ohio EP-4 approves these changes. 

0003-17 . 



RCI/DCN FORM 1 k-27 4 1  
REQUEST FOR CLARIFICATION OF INFORMATION DESI& CHANGE NOTICE - 

J 

I I 99SC001440& 1441 I 102 July 99 
(3)slc TITLE: OSDF Phase I I  (1 1)RCI NO.: 

(~A)RCIIDCN TITLE: Changes to GCL Test Methods (1 1)DCN NO.: 201 02-088 (4) RESPONSIBLE DISCIPLINE: 

E M U  C a OTHER D 
I I 

(7)DOCUMENTS AFFECTED I (7)DOCUMENT NOS. (7)REV I (8)OTHER 
- 

Table 02772-1 1 
Table 02772P- 1 2 
Part 1.03A 2 

201 02-TS-0001 Section 02772 
201 02-TS-0001 Section 02772P 

lpart 2 . 0 2 ~  (2 
(9) RCI - INQUIRY USQD SCREENING BY PROJECT ENGINEER (9) DCN -JUSTIFICATION, EXISTING CONDITION & 

REQUESTEDlPROPOSED CHANGE 

Changes to  Section 02772 and Section 02772P are 
being made t o  incorporate current changes to GCL 17. ASTM D 5993 Standard Test Method for 
test methods. 

Replace "ASTM D 5261" on Part 2.02A (page 
32772P-71, Table 02772P-1 (page 02772P-9) and 
Table 02772-1 (page 02772-7) with "ASTM D 
5 99 3". 

Add the following t o  Part 1.03A (page 02772-2 and 18. ASTM D 5084 Standard Test Method for 
3age 02772P-2): 

Measuring Mass Per Unit Area of Geosynthetic Clab 
Liner. 

Since ASTM D 5084 is referenced in Table 02772P 
1 (page 02772-1 01, add the following to Part 1.031 
(page 02772P-2): 

Measurement of Hydraulic Conductivity of 
Saturated Porous Material 
Perm eamet er . 

MPANY: DATE: DATE: 
02 July 1999 

, 
13)RESPONSE: FOR RCI, IS A DCN REQ'D? 0 NO 0 YES (14) F H D C N : w P P R O V E D  OAPPROVED AS NOTED 0 DISAPPROVED 

4 CC EPTAN CE 
(2O)CHARGE NO. FOR CADD SERVICES TO INCORPORATE: 

16)FDF PE ACCEPTANCE & VERIFICATION THAT ALL REQUIRED R E V W S  ARE COMPLETE: (DCN ONLY) DATE: / 

17) PERFORMANCE GRADE: 
(21 )WORK COMPLETED: (SIGNOFF BY CE OR PE) DATE: 

&:4259 (211 6/98) 

000118 



REQUEST FOR CLARIFICATION OF INFORMATION / DESIGN CHANGE NOTICE - 

(4) RESPONSIBLE DISCIPLINE: 
E tea M 0 C 0 OTHER 0 

(4A)RCVDCN TITLE: Relocate the Cell 3 Primary Liner 
Penetration Boxes 

(7)DOCUMENTS AFFECTED 
Technical Drawings 

ITechnical Specifications 1201 02-TS-0001 

(7)DOCUMENT NOS. 
90X-6000-G-00206 
90X-6000-G-002 17 
90X-6000-G-002 18 

(1 1 IDCN NO.:20102-091 

j7)REV. 
0 
0 
2 

1 

(8)OTHER 
Sheet No. G-9B 
Sheet No. G-24B 
Sheet No. G-25B 

Section 13005 

- 
(91141 DCN - JUSTIFICATION, EXISTING CONDITION & REQUESTED/PROPOSED CHANGE 

DCN 20102-085 requires butt fusion welded connections in the area of the liner penetration boxes at Cell 3 in 
lieu of electro-fusion couplers. The location of the t w o  boxes on the primary liner shall be moved t o  provide room 
to use butt fusion welding equipment. The locations of the three .boxes on the secondary liner shall be as shown 
on the original design. 

Butt fusion welded connections shall be used on the Cell 3 Redundant LCS pipe line and the LCS pipe line 
between the t w o  liner penetration boxes located on each line. The liner penetration boxes on  the primary liner 
must be moved in an easterly direction so that butt fusion welding equipment can be used between the liner 
penetration boxes in each line. The boxes on the primary liner (Type IV on  Redundant LCS line and Type Ill on  
LCS Iille) shall be moved a maximum of 24"inches into the cell (in an easterly direction) and located in line with 
the existing pipe lines. Material around the penetration boxes shall be graded t o  conform t o  the  new locations 
while maintaining existing minimum thickness and drainage requirements. Contractor shall provide as-built survey 
data on the locations (horizontal and vertical) of the boxes and butt fusion welded connections within 10 

DATE: 

9/1/99 

(12)CE / PE: DATE:! 

Don Goe &DF ' V f l 9 9 / 1 / 9 9  1 

GANIZATlON APPROVAL/DISAPPROVALDA 
-4 OFf 1QS 1-9 

K4sri  Baa,+ -L~,&LIFIT  FORM OFUNCTION 
(20)CHARGE NO. FOR CADD SERVICES TO INCORPORATE: 



46-59 OL:23F111 FROM-OEPX SOUTHirlESi O K ,  i 9372856406 i - 8 2 8  P . 0 1 / 0 1  F-655 

MEMOR4NDU M 

TO: J.D. Chou, FDF , 
From: Tom Ondto, Ohio 
Re: OSDF DCNs 

20102-091 
20 102-092 

DCN-085 pm .4 removed the exining electro-bion couplings between MH-3 and h Cell 3 
and replaced them with butt-fused welds. We approve oftbis replacemrnr. 
DCN-085 pan B dlows electro-hion couplings upstream (hat is, witfun the cell) of 1 he iiner 
penetration boxes. We approve of rhe use of elecrro-fusion couplings to connecr lengths of 
prrforared pipes wirhia rhe drainage comdor. W e  do nor approve of the use of elzcuo. fusion 
couplings for the LCS pipe or redundant LCS pipe where rhese pipes penrnate rhr LD 3 drainage 
layers. Leaks of leachare rhru joints in the LDS drainage layer would be inrrrprsted as a failur 
of rhe primary liner system. 
DCN-OS5 pan C allows an 80-mil HDPE panel to be welded to rhr prnenation 3oxcs prior to 
their placement. We approve h s  change. 

DCX-09 1 moves rhr primary liner penetration boxes for the LCS and redundant LCS I pipes to the 
c ~ t  so that enough clearance is available KI bumfuse the LCS (and redundant LCS) pipe 
between rhe wo penerraxion boxes. It is my understanding that this move will in efikcr malts thhs 
primary liner slope at the west berm shallower. The LDS drainage layer will be t h e e  ieer ~ ! i c k  
ar K!!C bortom and raper 10 the original one foot thickness at the top. We approve this ciiangs 
since it is necessary KO eliminate the clectro-fusion coupling in the LDS drainage 1ayei 

,@ 

DCN-092 establishes rest pressures for hydrostatic tesriag of SDR-11 carrier pipes ( ! 2 : 1  pn,  and 
ccnrain=r p:pes ( 15 psi) and allows pneumatic testing at 15 psi as an alternarive to hyikostaric 
irslins for confzimcnl pipes only. We approve rhis change. 

Q:?FEMP\OLIZ'\CELL3 DCN. WPD :a 
000120 



RCllDCN FORM b 2 7 4  1 p 
REQUEST FOR CLARIFICATION OF INFORMATION / DESIGN CHANGE NOTICE - 

))WP / WO NO.: 201 02 (Z)S/C NO.: FSC-6 1 4 (5)Pg 1 OF 10(6)DATE 
02 Sep 9 9  

3 ) s ~  TITLE: OSDF Phase II (1 1)RCI NO.: 

RCI - DCN ACCEPTANCE 

1) RESPONSIBLE DISCIPLINE: (4A)RCllDCN TITLE: HDPE Pipe and Fittings 
0 M U  C OTHER 0 Pressure Testing 

(2O)CHARGE NO. FOR CADD SERVICES TO INCORPORATE: 

6)FDF PE ACCEPTANCE & VERlFlCATl RE COMPLETE: (DCN ONLY) DATE: 

D: D Y E S  U N O  

(1 1 IDCN NO. 20 1 02-092 

FS-F-4259 (211 619 

(7)DOCUMENTS AFFECTED 

000121 

(7)DOCUMENT NOS. (7)REV @)OTHER 
- 

Technical Specifications 201 02-TS-0001 Section 02605 0 



=-274 1 
GeoSyntec Consultants 

Revision 0 
HYDROSTATIC PIPE TEST PROCEDURE 

HDPE PIPES AND FITTINGS 

FERNALD, OHIO 
ON-SITE DISPOSAL FACILITY 

The following procedures are intended to supplement the requirements of Section 
02605: High Density Polyethylene (HDPE) Pipes and Fittings of the Technical 
Specifications for the OSDF project. The procedures are applicable to the currently 
used SDR-11 HDPE solid wall pipes and fittings components of the OSDF. If a 
different SDR pipe is used in subsequent phases of work, the applicability and 
appropriateness of these procedures need to be reviewed. Refer to Part 3.05.B and Part 
3.05.C of Section 02605 of the Technical Specifications [OSDF PHII-SPEC-REV 01 
and any applicable DCNs. The procedures are to be reviewed and accepted by the pipe 
supplier prior to implementation. Bring any conflicts between the following procedures 
and Section 02605 and any applicable DCN, to the immediate attention of the 
Construction Manager. 

Carrier Pipe 

The steps to be followed during hydrostatic pressure testing of the 6-in. diameter e 
solid-wall carrier pipes between the Cell and LCSLDS manholes of the OSDF are 
presented below. In addition, all FDF, Contractor, and OSHA safety protocols (e.g., 
trench stability, pipe supports, equipment verifications, valve opening/closing warning, 
worker protection, etc.) are to be followed. Each step is to be checked off as it is 
performed. 

0 Remove all blind flanges fkom cleanouts of the section of carrier pipe to be 
tested. 

0 Attach all necessary blind flanges, low-point drain valve, high-point drain 
valve, pressure gauge and fill hose connections to the section of carrier pipe to 
be tested. Low-point refers to the end of pipe section being tested with the 
lowest elevation; while high-point refers to the end with the highest elevation. 
Note that the pressure gauge must be installed upgradient of the low-point drain 
valve. Position the pressure gauge such that it is in full view of the testing 
operator when the valve is being turned on or off. 

c 

GQ0409-3.1/F9730007 I 99.09.02 
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CieoSyntec Consultants 
Revision 0 

Attach a fill hose to the low-point of the drain valve. 

0 Slowly fill the carrier pipe with water until water flows from the high-point 
drain valve and over top the cleanouts. 

0 Make sure any air in the pipe is completely vented, by shaking or tapping pipes 
gently. When all air is out of the system, shut-off high-point drain valve, 
replace the cleanout blind flanges, close the low-point drain valve, shut-off 
water source at low-point drain valve, and remove fill hose. 

0 Open any low-point drain valves or weep holes in the containment pipe to allow 
visual leak detection monitoring during the carrier pipe testing. 

0 Attach pressure source to the low-point drain valve of the carrier pipe, and open 
low-point drain valve. 

0 Gradually increase pressure to the 120-psi test pressure. This test pressure 
applies to SDR-11 HDPE pipes'only. The 120-psi pressure is the maximum 
pressure applied as measured at the low-point drain-valve and includes the 
pressure due to the hydrostatic head of water in the pipe. Close low-point valve 
and remove pressure source connection. 

0 Allow the pipe to stand without makeup pressure until equalization is reached 
(approximately 2 to 3 hours). Equalization is achieved if there is no further 
change in pressure over a one-hour period. 

0 After completion of stabilization period, repressurize the pipe to 120 psi and 
perform test for one hour if the pipe is not buried, and 3 hours if the pipe is 
buried. If a pressure decrease occurs, add makeup water to return the pipe 
pressure to 120 psi. A passing test is considered to require less makeup water 
than established from Table 1. 

0 Slowly relieve pressure by opening the high-point drain valve. 

0 Iftest was successful (Le. passed) and testing of containment pipe is not desired 
at this time, connect a drain hose to the low-point drain valve and drain the 
system to an appropriate location (e.g., tank, storm sewer, etc.). 

GQ0409-3.1/F9730007 2 99.09.02 
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Revision 0 
Containment Pipe 

The steps to be followed during hydrostatic pressure testing of the 10-in. diameter 
containment pipe are presented below. In addition, all FDF, Contractor, and OSHA 
safety protocols (e.g., trench stability, pipe supports, equipment verifications, valve 
openingklosing warning, worker protection, etc.) are to be.followed. Each step is to be 
checked off as it is performed. 

a 

a 

a 

a 

a 

a 

a 

a 

Remove vent plugs from fixed end seals at all cleanouts of the section to be 
tested. Drill holes in any fixed-end seals which do not have vent plugs. Tap the 
hole for subsequent installation of a vent plug. 

Attach all necessary blind flanges, low-point drain valve, high-point drain 
valve, pressure gauge and fill hose connections to the section of containment 
pipe to be tested. Low-point refers to the end of pipe section being tested with 
the lowest elevation; while high-point refers to the end with the highest 
elevation. Note that the pressure gauge must be installed upgradient of the low- 
point drain valve. Position the pressure gauge such that it is in full view of the 
testing operator when the valve is being turned on or off. 

Open all high-point vent valves of the containment piping system. 

Attach a fill hose to the low-point drain valve. 

Slowly fill the containment pipe with water until water flows from the high- 
point drain valve and over top the cleanouts. 

Make sure that any air in the pipe is completely vented, by shaking or tapping 
the pipe gently. When all air is out of the system, shut-off high-point drain 
valve, replace the vent plugs at the cleanout location, close the low-point drain 
valve, shut-off water source at low-point drain valve, and remove fill hose. 

Fill carrier pipe and pressurize to 15 psi according to the procedures described 
previously for the carrier pipe. 

Attach pressure source to the low-point drain valve of the containment pipe, and 
open the containment low-point drain valve. 

3 99.09.02 
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Revision 0 
Gradually increase pressure to the 15-psi test pressure. This test pressure is the 
maximum pressure applied to the containment pipe as measured at the low- 
point drain valve and includes the pressure due to the hydrostatic head in the 
pipe. 

Visually inspect containment pipe welds, joints, and fittings as pressure is 
applied. Inspect other pipe sections for any signs of water. Apply soap to 
welds, joints, or fittings as needed. 

Close low-point valve and remove pressure source connection. 

Allow the pipe to stand without makeup pressure until equalization is reached . 

(approximately 2 to 3 hours). Equalization is achieved if there is no further 
change in pressure over a one-hour period. 

After completion of stabilization period, repressurize the pipe to 15 psi and 
perform test for one hour if the pipe is not buried, and 3 hours if the pipe is 
buried. If a pressure decrease occurs, add makeup water to return the pipe 
pressure to 15 psi. A passing test is considered to require less makeup water. 
than established from Table 1. 

Slowly relieve pressure by opening the high-point drain valve of the 
containment system. Note, always release pressure from the containment pipe 
before releasing pressure from carrier pipe. 

Open the carrier system high-point vent valve and slowly relieve the pressure 
from the system. 

If test was successful (Le. passed) and testing of carrier pipe is not desired at 
this time, connect a drain hose to the low-point drain valve and drain the system 
to an appropriate location (e.g., tank, storm sewer, etc.). 

4 99.09.02 
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Nominal Pipe 
Size (Inches) 

k - 2 7 4 1  
GeoSptec Consultants 

1 Hour Test 2 Hour Test 3 Hour Test 

Revision 0 

4 
6 
8 
10 
11 
12 

TABLE 1: ALLOWANCE FOR EXPANSION 
TJNDER TEST PRESSURE* 

Allowance for Expansion 
W.S. Gallons / 100 Fee of Pbe)  

~~ 

0.13 0.25 0.40 
0.30 0.60 0.90 
0.50 1 .o 1.5 
0.75 1.30 2.10 
1 .o 2.0 3.0 
1.1 2.3 3.4 

14 
16 
18 

I 3 I 0.10 I 0.15 I 0.25 1 

~ ~______ 

1.4 2.8 3.2 
1.7 3.3 5.0 
2.2 4.3 6.5 

20 2.8 5.5 8.0 
22 
24 
28 
32 

3.5 7.0 10.5 
4.5 8.8 13.3 

7.0 14.3 21.5 
5.5 11.1 . 16.8 

36 
40 

- 
___ 

9.0 18.0 27.0 
11.0 22.0 33.0 

5 

48 

99.09.02 

080126 

15.0 27.0 43.0 
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I 

PNEUMATIC PIPE TEST PROCEDURE 
HDPE PIPES AM) FITTINGS 

FERNALD, OHIO 
ON-SITE DISPOSAL FACILITY 

Hydrostatic testing is the approved testing procedure for the piping systems. 
However, if approved in Writing by the Construction Manager as indicated in Section 
02605, Part 3.05.C, a pneumatic test procedure may be used as an alternative or as a 
preliminary test for the pipes. Regardless of the approval of the Construction Manager 
the proposed test pressure(s) to be applied to a specific pipe are to be reviewed and 
accepted by the pipe supplier prior to implementation. Review and acceptance of 
proposed test pressure(s) by the pipe supplier only involve assessing if proposed test 
pressure(s) may be detrimental to the pipe (Le., does NOT include assessing safety 
issues). 

Carrier Pipe 

The steps to be followed during pneumatic pressure testing of the 6-in. diameter 
solid-wall carrier pipes between the Cell and LCSLDS manholes of the OSDF are 
presented below. In addition, all FDF, Contractor, and OSHA safety protocols (e.g., 
trench stability, pipe supports, equipment verifications, valve openinghlosing warning, 
worker protection, danger zones, etc.) are to be followed. FDF Construction, Safety, and 
Quality Assurance shall verify all site safety protocols are being followed. Extra care 
shall be exercised when performinn this test since compressed air (or the pressurized vas 
used as the test medium) may present hazards to workers in the vicinity of the pipelines 
being tested. The test medium shall be nonflammable and nontoxic. For an aDDroved 
test at Femald, the test medium shall be air. 

e 

Install blind flanges at cleanouts along the section of carrier pipe to be tested. 

0 Attach all necessary blind flanges, low-point drain valve, high-point drain 
valve, pressure gauge and fill hose connections to the section of carrier pipe to 
be tested. Low-point refers to the end of pipe section being tested with the 
lowest elevation, while high-point refers to the end with the highest elevation. 
Note that the pressure gauge must be installed upgradient of the low-point drain 

1 99.09.02 
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valve. Position the pressure gauge such that it is in full view of the testing 
operator when the valve is being turned on or off. 

0 Close all high-point drain valves and low-point drain valves of both the carrier 
and containment piping systems. Make sure these valves are definitely closed. 

0 Attach a pneumatic pressure source (Le., air compressor with pressure regulator 
valve) to the overall low-point drain valve of the carrier pipe. 

Turn on the pneumatic pressure source and open the carrier pipe low-point drain 
valve to the pressure source. Allow the pressure to rise in a gradual, step-wise 
manner. 

0 Apply a 10-psi pressure as a preliminary test to detect any possible major leaks. 
Detect leaks by means of soap bubble or monitoring of test gauge as described 
below. 

0 Gradually increase the pressure to one-half of the full pneumatic test pressure 
The test pressure must not exceed the pneumatic test pressure of any component 
(e.g., valve, blind flange, etc.) of the piping system. Pause to allow the pipe 
strains to become somewhat equalized and to detect any possible major leaks. 

0 For testing of the carrier pipe, gradually increase the pressure to the full 
pneumatic test pressure. Pause at 5-psi below the full test pressure to allow the 
pipe strains to become somewhat equalized and to detect any possible leaks. 
Close the low-point valve once the full test pressure is reached. 

0 For a preliminary test, hold the pressure for a minimum of 10 minutes. 

0 For an alternate test, hold the pressure for one hour. 

o If the internal gauge pressure of the carrier pipe does not drop below the full 
pneumatic test pressure, and no leaks are detected, the carrier pipe is considered 
to.have passed the pressureAeak test. 

. 

0 At the completion of the test verify the low-point drain valve is closed and 
disconnect the pressure source from the low-point drain valve. 

GQMO9-3.1lF9730007 2 99.09.02 



Containment Pipe 

GeoSyntec Consultants 
Revision 0 

0 Open the high-point vent valve and slowly allow the pressure to be reduced to 
atmospheric pressure. 

The steps to be followed during pneumatic pressure testing of the 10-in. diameter 
solid-wall SDR-11 HDPE containment pipes between the Cell and LCSLDS manholes 
of the OSDF are presented below. In addition, all FDF, Contractor, and OSHA safety 
protocols (e.g., trench stability, pipe supports, equipment verifications, valve 
opening/closing warning, worker protection, danger zones, etc.) are to be followed. FDF 
Construction, Safety, and Quality Assurance shall verify all site safety protocols are 
followed. Extra care shall be exercised when performing; this test since compressed air 
{or the pressurized gas used as the test medium) may present hazards to workers in the 
vicinity of the pipelines being; tested. The test medium shall be nonflammable and 
nontoxic. For an approved test at Fernald, the test medium shall be air. Each step is to 
be checked off as it is performed. 

0 Pressurize the canier pipe to 15 psi according to the procedures described 
previously for the carrier pipe. 

0 Close the canier pipe system low-point drain valve, and remove the pressure 
source to the low-point drain valve. Note that the carrier pipe system is now a 
closed system, filled with compressible gas (ie., air), under the same pressure 
that the containment pipe will be pneumatically tested. 

0 Recheck all high-point vent valves and low-point drain valves of the 
containment piping system. Low-point refers to the end of the pipe section 
being tested with the lowest elevation, while high-point refers to the end with 
the highest elevation. Make sure that these valves are definitely closed. Close 
all vent plugs at the cleanouts along the section of pipe to be tested. 

0 Attach a source of pneumatic pressure (Le., air compressor with pressure 
regulator valve) to the overall low-point drain valve of the containment pipe. 

0 Turn on the pneumatic pressure source and open the containment pipe low- 
point drain valve to the pressure source. Allow the pressure to rise in a gradual, 
step-wise manner. 

GQ0409-3.1/F9730007 3 99.09.02 
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0 Raise the pressure in increments of 5 psi in a slow, gradual manner. Allow the 
pipe strains to become somewhat equalized between increments. Apply soapy 
solution to each weld, joint, or flange to detect bubbles if there are any leaks. 

Close the containment system low-point valve once the full pneumatic test 
pressure of 15 psi is reached. 

0 For a preliminary test, hold the pressure for 10 minutes. 

0 For alternative tests, hold the pressure for one hour. 

0 If the internal gauge pressure of the carrier pipe does not drop below the full 
pneumatic test pressure, and no leaks are detected using soap bubble, the 
containment pipe would have passed the pressure/leak valve. 

0 When the test is complete, venfy the low-point drain valve is closed and 
disconnect the pressure source from the low-point drain valve. 

0 Open the containment system high-point vent valve and slowly allow the 
pressure to be reduced to atmospheric pressure. Note, always release pressure 
from the containment pipe before releasing pressure from carrier pipe. 

0 Open the carrier system high-point vent valve and carefully allow the pressure 
to be reduced to atmospheric pressure. 

4 99.09.02 
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RCI-056R clarifies the meaning of the phrase "ceatcr of the cell" as i t  is used in Section S.1.1 of 
the lmpncred Materials Placemenr Pian. The IMPP jalcs rhdt highly compressible maserials 
(Caregor)' 3) are 10 be placed toward rhe center of rhs csll. The RCI dtfines 'outside edge' as [he 
areas within 50 fecr (horizonrzl!y) fiom rhe bonom oi:he selrcr layer in rhe fins1 caver systzm. 
The centrr of :he cell is inreprered TO rnezin rhe ares  inside the ourside edge. The Ohio EF'A 



RCVDCN FORM 

REQUEST FOR CLARIFICATION OF INFORMATION I DESIGN CHANGE NOTICE 
+274 1 

1) PROJECTICWOIRES NO.: 

2 0 1 0 2  
(2) S/C NO.: (51 Pg Of (61 DATE 

FSC-614 1 5 10/2!Y99 

3) c] RCI-INQUIRY USQD SCREENING BY PROJECT ENGINEER (9) MISTING CONDITION & REQUESTEDlPROPOSED 

0 REQUIRED NOT REQUIRED 

Paragraph 2.01 .D of Technical Specification Section 13010 states in part, that the dust suppressantlcrusting agent shall be a pine sap 
Imulsion product. Petro Environmental has proposed (see RCI 201 02-044R dated 2/24/99) to use an alternate dust suppressantlcrusting agent 
nethod which entails the use of a mixture of Conwed Fiber's Enviroblend hydraulic mulch and Finn Corporation's A-500 Hydro-Stik tacking 
igent (mulch binder). RCI 201 02-044R stated that this mixture would be applied via the Finn Hydroseeder onto exposed surfaces requiring a 
lust suppressantlcrusting agent at the following proposed rates: 1.000 lbslac on flat surfaces and 1,125 lbslac on slopes greater than 3:l .  
:oncerning the mixture rate or each product, the following application rates are proposed: Hydraulic mulch: 1,000 lbslac on flat surfaces and 

,125 Ibs/ac on slopes greater than 3:l; HydroStik mulch binder: 20 Ibslac on flat surfaces and 30 Ibslac on slopes greater than 3:l. 
Based on observations of areas within the OSDF that were previously separately :est treated, the hydraulic mulch/mulch binder appears to  

irovide equal dust suppressantlcrusting agent capabilities as the pine sap emulsion. The hydraulic mulchlmulch binder is easier to handle, mix, 
ipply and clean up. 

3) S/C TITLE: 

On Site. Disposal Facility Phase I1 Project 
4) RESPONSIBLE DISCIPLINE (4AI RCVDCN TITLE 

Alternate Dust SupressentICrusting 
Agent within the OSDF. E 0 0 1 OTHER 0 

(201 CHARGE NO. FOR CADD SERVICES TO 
127 Is 7 INCORPORATE 

15) DESIGN ORGANIZATION APPROVALDISAPPROVAL DATE: 

K W A S  1 ( 3 A c x - T ~ G ~ - M 4  L & W .  
OFIT [XIFORM 0 FUNCTION 

6) FDF PE ACCEPTANCE & VERIFICATION M A T  ALL REQUIRED REVIEWS ARE COMPLETE: (DCN ONLY) DATE: 

(1 1 I RCI NO.: 

NIA 
I1 1) P C N  NO.: 

201 02-096 

ERFORMANCE GRADE: (1 7) - I .  

O / q '  9 7 121 1 FIELD WORK COMPLETED: 

DES I>(1No (1 91 (SIGNOFF BY CE OR pa DATE 

(71 DOCUMENTS AFFECTED 

'echnical Specification Section 1301 0, Impacted Material Placement 

. _ _ _  . - ._ . 

(71 DOCUMENT NOS. (71 REV. (81 OTHER 

1 1301 0-2.01 D 201 02-TS-000 1 



CWS ENVIR SUPPLY PAGE 81 -0a/25/ 1998 1 4  :. 36 513-67141 51 

August 25, 1998 

DEAR RICK AhD CRAIG: 

PLEASE SEE THE ENCLOSED INORMATION PI RESPONSE TO SECTTON 
029000 SEEDING FOR PHASE 11. 

THE CONWED B W D  HYDRAULIC MULCH DOES MEET THE 
. .  SPECIFICATIONS OUTLMED AS TO THE WATER HOLDING CAPACITY OF 

MMTMUM. CONWED ENVIROBLEND HYDRAULTC MULCH IS AT A 
LDING CAF'ACITY BASED ON DRY WEIGHT. 

tu, m o m u T r o N  IS ENCLOSED. 

THE PME'SAE' EMULSION IS A DUST CONTROL AGENT 
D AS A TACKIFER FOR HYDRAULIC MULCH ADDLIED 

SEEDING SLURRZES. I WOULD RECOMMEND A GUAR BASED 

THAT HAS BEEN USED AT THE SITE PREVIOUSLY AND THE 
THAT IS VEGTABLE BASED. HYDRO-STTX IS A GUAEl BASED 

ATION LETTER IS ALSO ENCLOSED. 
. .  . .  

SHOULD YOU REQUIRE ANY ADDITIONAL INFORMATION 
REGUARDING THESE PRODUCTS PLEASE CONTACT ME AT 671 -4 150. 

MANAGER 

. . .  . . . . . . . . . . . . . . . . . . . . . . . . .  
O O Q 1 3 3  - 



CWS ENVIR SUPPLY PAGE 0 2  i8/25)1Z9,8 1 4  : ,30 513-6714151 

FiNN 
CORPORATION 

Finn Corporation certifies that A-500 Hydro-Stik has been tested and meets 
the requirements of a tacking agent, and complies with ASTM D 977 and , 

ASTM D 2028, as outlined in section 02935 of the specifications. This 
statement is based on rain laboratory models, field test and on the job 
testing. 

Finn A-500 Hydro-Stk is a blend of high quality, cold water dispersible 
gum and special crossllnking additives. 

Finn A-500 Hydro-Stik is a granular powder for use as a mulch stabilizer, a 
slurry lubricant, for straw and hay tacking, and for temporary stabilization of 
soil and sand. 

Finn A-500 Hydro-Stik contains no gemination or growth inhibiting 
materials and is non-toxic to fish or other wildlife when used as directed. 

AI Schrand 
Consumable Product Manager 
August 25, 1998 

008134 
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oG/V 2 0 / o t - o %  
. RUG a '98 02:39m m r w m  F IeEE 

~yarsulic mulching .shall oonsist of the mixing. ot reoycled woad end paper fiber mulch. grsss maad. forulizer and/or 
othgr agrioulture sppraved.additiJes wich watdr. It shall be mixad in Jtanaam hydreulic mulching aquipmenc ea form a 
5ombgenecus slurry The alunpl shall be sprayed, under 3resture. un i iomly 'over  the soil surface a t  me metertsl 
eppticetion r a t 8  rrc3mrnended cy cne ecwipment manufaccursr. Tkr hydraulic mukhing eauipmenr ghall contarn a 
matsri2sd conclnuocs sgitadan system t h a t  hienos all rnetar!als in uniform suspension thrcughauc che mixlng and 
distnbuUon soray cycles. 

. 

The woad flbsr mulch shall anform tg the foliowing qmificattons: 

a Percent moisture co~ tsn t  
(mexjrnum) .................................................. 1 2.5% + 3 ,O% 
Psrcant organic Racer: 
Wocd Fiber ..................................................... Minimum 70.G% + 0.8% 0. 0. Basis 
Paper Fibw .................................................. Maxinium 3O.Ph c 0.8% 0.0. Beair 

Q Percent ash content ...................................... 1 .G% T O.P% 0.0. 6asls 

FH ............... ................................................ 4.8 + 0,s 

4 Water hoiding capecity (rnmimum) 
(grems of wecar per I C 0  grams of ficarl .......... 8CCl .. 800 (X) N€!? DRY WELGRT 

The wcca 5brr mulch shall be packaged in units not axeaiding 100 Ibe. and suitable far outdoor storege 'JP to SW 
months. The package ohtll contain on current labels, the manufacturer's name and address, net walght. ana customer 
service ralepnane number. 

Using acandard hydraulic mulching rqutpment, fiber mclch, Seed and frrulizar slurry shall be applied manty over me soil 
surface in a ane-arp operation. , 

nlIllY llflDfll W8UB / PSBfp hlllufl ILDFUUIIII WI 
Flec ooll surfaces (minimum1 1.900 Ibo. per a m  
9lopes 3 ta 1 or less 2,CXlO Ibs. per acre 
Critical ere88 Not Recommend sd ooot35 

. . .  

-Potential slope inembiliq, cx&nr law maiscure condttianr. or orabahilicy of high intaruity rainfoll wthin 30 doyr after us& 
._ .. - 

.. .-. ~ 



001/001 

blr. f ;kjs TIich:cr 
Petro Environmental Tech. Inc. 
Fluor Daniel Fernald 
P 0 Box 249 
Ross, Ohio 45061 

Re: OSDF Phase I1 
Dust Suppression Chemicals 

Mr. Tucker, 

Finn Corporation Understands that Petro Envkonmental Technologies, Inc. 
intends to use Finn A-500 HydroStik in conjuction with wood fiber mulch as 
a dust suppressant during construction activities at the onsite disposal 
facility(0SDF). Finn HydroStik may come into contact with liner materials. 
Finn Corporation certifies that HydroStik is compatible with, and is bio- 
degradable, and will not have any adverse impacts on polypropylene 
geotextile or high density polyethylene geornembrane. If you have additional 
questions please contact me at 5 13-874-2818. 

, 

Sincerely, - 

Consumable Product Manager 

000236 
9281 LeSalnt Drive FairReid, OH 45014-5457 U.S.A. 

(513) 874-2818 800-543-7166 Fax (513) 874-2914 . http://flnncorp.com .r7 ' 

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



TO: 

FROM: 

PATE: 

SUBJECT: 

MEMO 

J.D. Chiau 

Joe Bartoszek , .'' I 
Nouernber 16, 19e9 

DCN 20102-097 for OSDF Seed Mix Cbznge 

This DCN chanqes spec 290G by deleting ?ne permanent seed mix rsquirernent and 
changing the  interim sezd and fertilizer requirement Ohia EPA approves rhese changes 
far the OSDF cel! 3 bgrm ana associated soil stockpiles disturbed this cans::;lction s2ason e as we discusszci. 



0 - 2 9 4  I. RCVDCN FORM 

REQUEST FOR ClARlFICATlON OF INFORMATION / DESiGN CHANGE NOTICE 

(1) PROJECTICWOIRES NO.: 201 02 (ZI SIC NO.: FSC-6 14 (5) Pg 1 Of 2 (6) DATE 

1 1  1911 999 

(7)  OOCUMENTS AFFECTED 

DCN 201 02-040 

=cw d.0102-052 1 , - 1 0 - - 9 q  

Sf'& 5ECnW 2900 

(31 SIC TITLE: 

OSDF Phase I t  
(41 RESPONSIBLE OISCIPLINE: (4Al RCliOCN TITLE: 

OSDF Seed Mix Change 

17) OOCUMENT NOS. 

(1 1) RCI NO.: 

(1 1) OCN NO.: 

201 02-097 

2 0  IO 2-n-00 I 

18) CONSTRUCTION CONCURRENCE DATE: 

USQD SCREENING BY PROJECT ENQiNEER (9)  X OCN-JUSTIFICATION. EXISTING CONDlTlON & REQUESTED/PROPOSEC @ ci CHANGE 
RCI-INCUIRY 

REQUIRED NOT REQUIRED 

Delete permanent seed mix requirements and change interim seed requirements to: 50 Ibs per acre, annual rye; 50 Ibs per acre 
See  per acre, winter rye. Change fertilizer mix to 30-0-18, sulfur coated, slow release: 100 Ibs per acre. 

(21) FIELD WORK COMPLETED: 

(20) CHARGE NO. FOR CAD0 SERVICES TO 15) OESlGN ORGANIZATION APPROVAL'DISAPPROVAL DATE: 
NCORPORATE: 

VRCHASE REQUlSlTlON REQUIRED: O E S  E O  (191 [SIGNOFF BY CE OR Pa DATE: 

000138 
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Author :  Cra ig  S t r a u b  a t  FNST-04 
Date : 1 1 / 5 / 9 9  9 :21  

0: Mike Godber 
R e :  INTZRIH SZZDING FOR 0Si)F PH 11 

Hike ,  

T h e  seed mix i s  f i n e  t o  a l l o w  t h i s  y e a r s  c o m p l e t i o n  o f  s e e d i n q .  
Ano the r  i n t e r i m  seed  s p e c i f i c a t i o n  w i l l  b e  n e c e s s a r y  t o  a d d r e s s  a r e a s  
w h i c h  w i l l  be  i n  limbo r e g a r d i n g  f i n a l  land-use .  The c u r r e n t  seed 
m i x t u r e  proposed  by PET30 would be  v e r y  d i f f i c u l t  t o  c o n v e r t  to 
restcrred s t a t u s .  As I unde r szand  i t ,  t h e  d e c i s i o n  f o r  a r e a s  s e e d e c  
w i t h  t h e  proposed seed  mix is t o  e x c a v a t e .  I n  t h e  f u t u r e ,  a n  F n c e r b  
seed spec which meets t h e  requirements of s t a b i l i z a t i o n  ( q u i c k  c o v e r )  
ar.d r e s t o r a t i o n  ( q u i c k  c o v e r  x i t h  d e c l i n i n g  3 y e a r  l i f e  c y c l e  t o  
m i n i m i z e  c o m p e t i t i o n  w i t h  u z r n  s e a s o n  g r a s s e s  and f o r b s )  s h o u l d  b e  
w r i t t e n  and implemented. 

?lease c a l l  w i t h  q u e s z i o n s .  

ThaEks,  
C r a i g  ( ~ 5 2 9 8 )  

R e ? l y  S e p a r a t o r  
S u b j e c z :  INTERIH SEEDING ?OR OSDF ?5 II 
Author :  Hike  Godber a t  FNST-04 

a te  : 11/4/99 2:56  ?M 

DEAR TEAM 

Today PETRO Environmenta l  called t o  g i v e  m e  a s t a t u s  on t h e i r  progosect 
seed m i x t u r e  and f e r t i l i z e r  t E e  f o r  interim seeding. The c o n t r a c t o r  
t o l d  m e  t h e  r e g r e e n  seed is no l o n g e r  on s t o c k  and s u p p l i e s  will n c t  
be a v a i l a b l e  till Februa ry  1999. As an a l t e r n a t i v e  the s e e d i n g  
c o n t r a c t o r  groDosed t h e  f o l l o w  seed and f e r t i l i z e r  mix tu re :  ' 

50 L a S j a c r e  Annual Rye 
50 LBS/acre Winter Wheat 
20 LaS /ac re  Wintez Rye 
Fe - r t i l i ze r :  30-0-18 , s u l f u r  coated, slow release , 

100 LaS/acre 

I n f o m a t i o n  on  t h e  f e r t i l i z e r  w i l l  b e  s u b m i t t e d  and will be forwurdeti 
t o  you as soon as g o s s i h l e .  I f  you have any comments clal-1 rite and I 
w i l l  f o r d a r d  t h e  i n f o r m a t i o n  t o  o u r  c o n t r a c t o r .  

Mike Godber 



I REQUEST FOR CLARIFICATION OF INFORMATION / DESIGN CHANGE NOTICE - I 
A ( 1 ) w P  I W O  NO.:1700 1(2)S/C N0.20110-599426-3.89-01 C: I(5)Pg 1 OF1 l(6)DATE 8 / 0 9 / 9 4  

(1 1)RCI NO.: 

(1 1)DCN NO.:1700-095 
ZONVEYANCE SYSTEM 

ESPONSIBLE DISCIPLINE: 
M O  C D  OTHER0 

(4A)RCI/DCN TITLE: M.H. 3 SLAB DEMO & PIPE REPAIR 

(9) 0 RCI - INQUIRY 0 USQD SCREENING BY PROJECT ENGINEER 

FROM THE MH TOWARD THE CELL WITH SDR 11 PIPE INCLUDING 
REPAIR OF LCSlLDS MANHOLE N0.3 INCLUDES REPLACING PIPING 

ELIMINATION OF THE ELECTROFUSION COUPLINGS. APPROX. 30 FT. 
TOWARD THE CELL. 

THE 3 / 8  PIPING BETWEEN LDSlLCS IS ALSO BEING REPLACED 
AND COUPLINGS ELIMINATED. I. 
THE TOP M.H. SLAB IS BEING PARTIALLY REMOVED TO PROVIDE 

ACCESSS TO THE PIPING. 

RCI - DCN ACCEPTANCE 

NO. FOR CADD SERVICES TO INCORPORATE: 

~ O R M  OFUNCTIO 

(1 6)FDF PE ACCEPTANCE COMPLETE: (DCN ONLY) . DATE 

,PERFORMANCE GRADE: (17) 5 &/97 
/ '  

(18)CONSTRUCTION CON 

PURCHASE REQUISITION REQUIRED: N E S  U N O  (19) 

: (21)WORK COMPLETED: (SIGNOFF BY CE OR PE) DATE 

ECDC CONTROLLED 
COPY N O S  1 -9 

Page 1 of 1 
Instruction for form completion are provided 

800141 



(3)SIC TITLE: LEACHATE CONVEYANCE SYSTEM 

4) RESPONSIBLE DISCIPLINE. 
LO M U  C O  OTHERX 

(4A)RCIIDCN TITLE: V$CTAULIC FITTING ON LDS PIPING 

(9) 0 RCI - INQUIRY 0 USQD SCREENING BY PROJECT ENGINEER p) 0 DCN -JUSTIFICATION, EXISTING CONDITION 8 
EQUESTEDIPROPOSED CHANGE 

Reference: FERMCO Drawing #90-X-6000-Mr00065, Revision 0, 
Detail A, which shows a 6-inch LDS pipe to be running inside a 
primary containment vessel of a marlhole and turning 90 degrees 
at the dischar e point. Because the clearance between the pipe 
discharge anc?containment vessel wall is very tight, a plug can 
not be placed on the end of the pipe for pressure testing. 

:containment vessel and coupling a test flanae on the end of this 
ipe section. The pipe will be tested at 120 psi for a period of 3 

lours after stabilization. After 2,pproval of the test! the test flange 
will be removed and replaced with the section of pipe that was cut 
out. This section of pipe will be coupled with a victaulic coupling. 
Since the victaulic fitting will be located within the primar 
containment of manhole 3. the function, fit, and form of t i e  

F"' .*c y., I. 7-k r ;  !:\[ 5' ;-. I 

Requesting cutting the LDS okitlet pipe inside the primary E: CldP .y 'b& \*,'b,/. t :. 1 (J Li E B. 

, 

(1 1)RCI NO.: 

(1 1)DCN NO.: 
/?OW- 096 

- 0  
s -  

Conveyance System will not be affected 

I 

R 

RCI - DCN ACCEPTANCE 

'&?E. (20)CHARGE NO. FOR CADD SERVICES TO INCORPORATE 

Z O 5 L I 3  
(16)FDF PE ACCEPTANCE S VERIFICATION THAT ARE COMPLETE: (DCN ONLY) 

PERFORMWCE GRADE: (17) 
/ 

DATE: (21)WORK COMPLETED: (SIGNOFF BY CE OR PE) DATE: 
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IPROUUCT DESCRfPTlON 

Dlmeneions 
Inches 

mllllmotwrs - . . - . 

Inches 
rnllllrn91ero 

NOmlnai I Actual 

2 2.375 
50 eo. 2 
3 
80 

4 I 4.500 

2 
3.63 

Stze i S Ire x i y  
3.63 5.8 1 

92 

I73 116 

a? 1 La 

$.a 1 4.56 3.500 4.t3 
86.9 118 

bolts which act as a t u n -  
buckle to ease assembly are 
provide e rnechanicd advm- 
c q e  lor engaglnq coupl~nc 
teeth into pipe 

Approxlrnate 
Welght Each 

Lbs. 
kg 
3.5 
1.6 

7 7  
3.5 I 

14" Slze 

100 I 114.; 

5 ! 5.563 141.3 ' 125 
6.625 ' 6  

1 so .66 2 
5 625 I ?!C.I 

8 
260 
10 

D 1 M ENS I ONS 

5.67 

5.86 
149 7 4  

e,.?: I 8.51 
8.00 

'?:IS I 13.00 

I49 242 

239 I 330 

e 

1 1:;%9 . 15 8r 
602 

17.75 
.45 1 

16.25 21.00 
413 533 

252 
12 
300 

14 14.COO 
330 355.5 

12 7S1l 14.38 
223.9 365 

Seo nom8 unaer Ferformance an page 19.0?.2 .. , 

3 - 12" (80 - 300 mrn) slzes 
(2"60 mm has ona bolt) 

6.50 
1 C5 
7.00 
178 

7.75 
107 

7 1 '  (350 mm) sl:a 
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PERFOIRMANCE 
V:craultc h ip  FIOOCf;!E 30 
dcsqned to rnechuiically IOLI 
*ZP ('hlgh dens1:y po1w:hyienei 
polyburylens conforrug !o ASTM 

at ambient ternporatureo) pipe o l  
vmll thtckne&ce: hon  SDR 35 to 
7.3. Vicraulic HDP producis heve 
mtegrzl mws of grippmg tcuh UI 
each side of the hou8n.g whlch 
blie inlo fw? pipe arourd the 
enure c:rrurr!ero!-ce. Thre e:fiN. 
C S L E ~  spec:& TIWII. flimn. ss!~:; 
ioh~v3 cr s;?ec~sl saz;\rerb: 
Victaulic K D P  products nre 
not tntended for w e  on PVC 

D-2417. D-3000. D-3035 OT D-714, 

- I  

6 6.625 6.625 t 0.050 ':,go I50 iG3 3 166.3 1.270 
a 8.625 8 z 5  2 0.039 5 C.075 
200 219 ! ?I9 1 0 . 5 0  , 1.905 

10 I 10.750 .L 0.0ne I i 0.075 
?SO , 173.0 1.219 ! ,905 
12 12.750 l:i;:O 1 2 G.057 i 0.075 

300 323.9 1.w 1.90: 
14 14.090 1 5 0.063 ? 0.075 

350 I %F > 355 i. 1 hX 

- I  

6 6.625 6.62.5 ':,EO 1 t 0.050 
I50 iG3 3 166.3 1.270 

5 C.075 
?I9 1 
8z5 a 8.625 0.039 ' 

200 1 2 1 9 !  

10 
?SO 2730 \ 173.0 1 1.219 

12 12.750 l;i;;O 1 2 G.057 i 0.075 
300 323.9 1.w 1.90: 
14 14.090 I 5 0.063 

I 
1 ! ,905 

MAT E R II A L SPEC I FI CAT I ONS 
Housing: Ducrtle irun mrtorrrung 

0 Optlonal: ' h c  elecnoplmed 
Gasket: (spacify choke') 
S Grede "E" EPDM 

to ASTM A-536 

EF9M !C.:een cck: cock) 'ita. 
pcraturc ranOe -30'' i o  -:3@"F 
(-24°C to - I13OC! Reccn. 
mended b cold and hoc water 
service wthm thc spedled 
remperature raoga I)IUO B MJI. 
ety of &lute aads. oil-free 
and nrany chemlcti services 
NOT FUXOMMENDED FOR 
PETROLEUM SERVICES 

Q Omde "T*' mnUe 
NWle [Orange color code) 
Tenperanire rmg: -23°F to 
- 1 W F  (-29'C IO +82'CC) Rec- 
ommenocd for peuoleun proci- 
llC:9. f u r  wth oil vapors. 
vege%Lde and m e r i d  oils 
wtr.:n the epecd~sd ;empen- 
nue range blot recommended 
for hot waLci servictis over 
-I 50°F (+66'C) or for nor dry 
ar we: *140"F (+60°C). 

'Scrvlcss listed ue General Ser- 
vice Remmmendadonrj only. It 
sho ld  be noted that r h m  are  HI- 
vlca fof which them gasket: arc 

nat reccunK.anded. Rderemx 
should.alwtys be made to the lat- 
e31 Victaulic Casket Salecrlon 
CuidQ for nucific w k e t  seivicc 
remmmendarlons and for a litring 
of cervices &hi& ue not mmm. 
mended. 
BoLtsMurai: Hear treated carSon 
steel. platarl. crack-head conform. 
irig to physicd properdes of ASTM 
A-163 niinirnum tensile 110.000 
PSI 058340 kP4. 
R Optfonal: Type 304 or 316 

mainless neel. 
, 

........ ...... ..- ...... . . . . . . . . .  . . . .  
19.02 - 2 



9372856404 

9372856404 1-72: P C I / D I  F-zzs ROM-OEPA SOUTHWEST OFC, E 

Q&n 1700-Ab 

Stare of Ohio Environmental Prorecuon Agency 

Southwest District Office 
401 t Y i  sum 
D v  Ohio 45402-29 1 1 
(937) 28543S7 
FAX (937) 285-6249 

%ob Taft 
Govanor 
Ikwrcen C'Ccrcnor 
LL Governor 

. .. . ._ . - .. . .. . . . . -. - . ., 
. .. .. ._ - -. . - -- -. . .- - ._ .. . .__ -. . . . . . . . . . . . . _. . 



APPENDIX V 

NONCONFORMANCE REPORTS (NCRs) 
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FIGURE 1 

A A --z 4 1 - 
sa 

GeoSyn tec Consultants P q g e  1 o f t  
CONSTRUCTION NONCONFORMANCE REPORT 

' DATE DISCO-: 

1979 
' HOLDTAG: 

IONCOi'iFOLWWCE TYfE Consuucrion Nonconfonnmc: &) Mamat aviauon 

000149 

97.05.13 
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FLUOR DANIEL -- GEOSYNTEC CONSULTANTS 

PARTICLE SIZE ANALYSIS MECHANICAL SIEVE METHOD (ASTM D 422) 0 
PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) \ 

~~ ~ 

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

I 

I 

\ (grams) 115 65 

QA I D : C  

TARE NO. 

WT. OF DRY SAMPLE PLUS TARE 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (grams) 

WT. OF TARE (grams) 

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

\ W T .  OF DRY SAMPLE 

SIEVE ANALYSIS 

BEFORE WASH AFTER WASH \ 

8-T b7- 
4 3 O O : .  5. . . . . . . . . . . . . . . . . . . .  L I O G 2 .  . , . , , . , 

.5.- r.6.. 

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

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

3347.9 3r/L/-6 
A 

SiEvE NO. 

I . . . . . . . . . . . . . . . .  
?q 

& G  

d'l 

. . . . . . . . . . . . . .  
3;f 

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

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

/G . . . . . . . . . . . . . . .  

. . . .  .E  . . . . . . .  

. . . . .  V.? . . . . . . .  

L O  . . . . . . . . . . . . . . . .  

. . . . . . . . . .  I or> 

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

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

. . . .  

S I N E R  = 100 . 

DIAMETER ~ WT. RETAINED 
(mm> 

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

. . . .  . ?  8.*.8. . . . . . . .  

. . . . .  56.3.4 . . . . . .  

. . .  . IQtf3.- .?.  . . . .  

. . .  /.648...q . . . . . .  

. . . .  2.! .?83 . . . . . .  

. . . .  z-s?~.*. .f . ,  , , 

. . . .  fiS:?. . . . .  

. . .  ,2778.3. . . . .  

. . .  . 2?02: ! .  . . . .  

. . . .  30. +G. . . . .  

. .  ..3.r H: & , ,  . . .  

: X  RETAINED 

Z RETAINED 1 % FlNER 1 s p E ~ ~ ~ ~ ~ ~ N r  

. . . . .  ba,g . . . . . . . . .  I. . . . . . . . . . . . . . . . . .  

. . . . .  b%. . . . . .  . , . I . ,  . . .  .83.:2.. . . . , , I  
3 ( . 2  . . . .  

. . .  cIci:3,, . . . . . . . . . . . . . . . . . . . . . . . . .  

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

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

Z.?.-8. . . . . . . . . . . . . . . . . . . . . . . . . . .  

7:. 0. . . . . . . . . . . . . . . . . . . . . . . . . .  

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

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

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

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

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

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

'o 015Q . .  

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



CURVE COEFFICICIJTS: (C, , )  ((IC) 
ATIERBERG 'l.lMTS 

I- 2' I '  /4' 3/0- 4 J 
IO0 

BO 

60  

40 

20 

I __ - 
1 
I 
I 
I 
I 
I 
I 
I 
I 

\b I 

I 
I 
I 
I 

+ - -  
--.- 

_ _ _ _ _  

I 

SIEVE RESULTS 

- SIEVE SIZE 
.I-in. 
2-in.  

I -In. 
-iTp=K. - 
-____ 

X FINER 

/gb 
/oo 
I O 0  
1 00 

K 
111 

11. 

t- 
z 
11) 
C) 
IT 
Lll 
n 

r I - I -  -1- 

I I- -I- 
I l l  
1 -  1--r 

- 

-- - 

I I- -I- 
1 - I- -1- 
I l l  

- 

1 - - 1 -  -1- 

5/4 - in. 

J/O - In. 
110. 4 

i / 2 - i , \ .  
- 

Iw 
r u  
-4 
P 

1 -  

Q 
0 
0 
)a 
tn + I Y f lR 0 1.1 E 1 E R RE SU L 7 ! 

I000 I00 I 0. I 0 . l I I  0.001 

A I N  

. 



0 PARTICLE SIZE ANALYSIS MECHANICAL SIEVE METHOD (ASTM D 422) 

BEFORE WASH 

~- 

fOlL SAMPLE SIZE 

AFTER WASH 
~ ~~ 

TARE NO. / 

W. OF DRY SAMPLE PLUS TARE 

W. OF TARE 

. . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .% 1 .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .8 1. . . .  : . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 9so.. .7 . .  . . . . . . . . . . . . . . . .  3.1 bC-?/. . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (grams) 952.6 7Sr :b . .  . . . . . . . . .  

(grams) 

SAND 

\W. OF DRY SAMPLE (grams) 

115 

6 9 9 8 . 3  2 2 1 2 . 8  J 

FINE GRAIN 

I 

. . . .  3fL.r. ?. 

. . . . . . . . . . . . . . . . . . . . . . . . .  3/6 " 

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

. .  . & ! O  . . . . . . . . . . . . . . . .  

I I I  

. . .  , L . ,  . . . . . . . . . . . . .  

420 . . . . . . . . . . . . . . . . . . .  

. . .  . . . . . . . . . . . . . . . . . . . . .  +J 
d 

. . . . . . . . . . . . . . . . . . . . . . . .  60 

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

. . . .  tl J O O . .  
?Ad 

. . . . . . . . .  

65 

6K. 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a . . . . . . . . . . .  

! .Z:.S..  . . . . .  

9 . .5  . . . . . . .  

CI :!S.. . . . . .  

2.-..-.40 . . . . . . .  

O S . .  . . . . .  

P : Lfz.5, 
0.250, . . . . .  

0:. 6.0 . . . . . .  

075 . o  (.. . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  14.0 , . . .  V:J. .  . . . . . . .  

. . . . .  

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

I I I 

.(. . . . . . . . . . . . . . . . . . .  { . . . . . . . . . . . . . . . . . . .  

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

I . . . . .  
I' 
I 
I 

1 

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

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

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

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

q33.5 
907. b 

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

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

/689.2 . . . . . . . . . . . . . . . . . . .  

. . .  !,d9!.7 . . . . . . .  

. . . .  ! 9 6 8 : 3  . . . . . .  

2022. I 
2066.3 
2116.1 

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

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

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

d / 8 3 . 0  
. . . .  ??.!2*.3.. . . . .  

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

X RETAINED 1 % RNER 

0 . .  

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

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

. . . .  

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

. . .  

/ 0 0  . . . . .  

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

. . . .  8s. s . . . . . . .  

. . . . .  ' / /3.7.. . . . . . .  

. . . .  36: 7 .  . . . . . .  

. . .  .3+3.. . . . . . .  

2 9 4  

, , , ; . . ~ 7 . . 2  . . . . . .  

6 9 . 7  . . . . . . . . . . . . . . . . .  

32.d . . . . . . . . . . . . . . . . . . .  

31 . \  . . . . . . . . . . . . . . . . . .  

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

- 
. . . . . . . . .  

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

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

. . . .  

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

. . . . . . . . . . . . .  OO( 

PROJECT 
SPECIFICATIONS 

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

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

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

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

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

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

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

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

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

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

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

.IS2. . . . . . . . . . . .  



FLUOR DANIEL, m- t mI_ -- GEOSYNTEC CONSULTANTS 'I 

BOULDERS 

. / \  d 

r PARTICLE SIZE DISTRIBUTION AND SOIL CLASSIFICATION TEST RESULTS (ASTM C 136/D 422) (ASTM D 2487) 

COBBLES CRAWL SAND FINE 

SILT SIZES CLAY SIZES COARSE FINE COARSE MEDIUM FINE 

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
LOCATION: FERNALD, OHIO PROJECT NO.: GQ0409 TASK NO.: 0 4 . 1  

DESCRIPTION: P&. s DATE: /6 day ?!&i!- month I??? year 
MATERIAL TYPE: P+.Jf I ./I (d?+V 7 8 ; )  SAMPLE NO.: -8 QA ID: c8 

c , / 

. . . . . . . . . . . . . . . . . . . . . . .  CURVE COEFFICIENTS: (CJ. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

IO0 

80 

60 

40 

20 

3' 2" 1"3/4'3/8' 4 10 20 4 0  60 100 200 

1000 100 10 1 0.1 

GRAIN DIAMETER IN MILLIMETERS 

0.01 0.001 

It /f 
1 SOIL CLASSlFlCAnON (ASTM D 2487): WiK CL 

ATTERBERG LIMITS 

(LL) . . . . . . . . . . . . . .  

(PL). . . . . . . . . . . . . . . .  

(PI) . . . . . . . . . . . . . . .  / 
SIEVE RESULTS 

SIEVE SIZE X FINER 
3-in. 100 
2-in. Id0 
1 1/2-in. LBO 
1 -in. lo 0 
3/4-ln. 97. b 
1 /2- in. 3.7 
3/8-in. 68 .8  
NO. 4 44 -3 
NO. 10 3 7 . 0  
NO. 20 30.1 
NO. 40  Z t  .si 
NO. 60 IT0 
NO. 100 13.7 
NO. 200 7.0 

dYDROMETER RESULT! 

8~~~~~~~ CWSULTANTS FILE NO. z - 1 6 - p ~ )  CHECKED BY: 



FIGURE 1 

ORIGINATOR: 
Collin P. Sukow 

- - 
ASEiE- 

GeoSyntec Consultants . ?' ' Page 1 of 2 
?=-  @jq)$- 

CONSTRUCTION NONCONFORMANCE REPOm- 
TITLUORGANIZATION: ' NCR NUMBER DATE DISCOVERED: 

CQC Site Manager 20 102-02 1 27 August 1999 
' RESPONSIBLE ORGANIZATION/PROJECT: ASSESSMENT ACTIVlTY 

Petro Environmental Technologies/OSDF Phase Il Construction Quality Control 

NONCONFORMANCE (Fully describe as it relatest0 requirements. Use supplemental she& as required): 

Submittal samples from alternative sources for #57 stone were delivered by Petro during the week of 9 August 1999. Petro began 
hauling #57 stone on site from Marhn Marietta during the week of 16 August 1999. It was determined that the alternative sources 
did not meet the project specifications. M e r  three loads of #57 stone had been delivered from Marhn Marietta it was concluded 
that th ls  source could not meet volume demand. Also, the Martin Marietta #57 stone &d not meet permeability requirements. The 
Hill Top Quarry was selected as the alternative source and conformance samples were collected. Petro placed the #57 stone from 
Hill Top prior to the completion of conformance test results and placed the failing #57 stone from Martin Marietta in the Cell 3 
dminage corridor. 

'. HOLD TAG: 

( ) YES ( NO 

REMOVED (Init~aVDate): 

ORIGINATOR'S SIGNATURE: n I DATE PROVIDED TO RESPONSIBLE MANAGER: 

l 4  RESPONSIBLE MANAGERS PROPOSED CORRECTIVE ACTION: Use As-Is( ) Reject ) 

Remove. 

000254 

97.05.23 
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ORIGINATOR: 

FIGURE 1 

TITLE/ORGANIZATION ' NCR NUMBER: DATE DISCOVERED 
Sr. Eng. TechnicidGeoSyntec 20 102-022 

er 

GeoSyntec Consultants 

B l ~ ; l n  Ycd 
j -&SPONSIBLE ORGANIZATIONPROJECT: ASSESSENT ACTIVITY: 

FDF Construction, Petro/OSDF Phase I1 Construction Quality Control 

CONSTRUCTION NONCONFORMANCE REPORT 

13 O h p r  1999 
' HOLD TAG 
( ) Y E S  ( o ) N O  

REMOVED (InitiaDate). 

I ?  ORIGIN OR'S SIGNAT F3 a 

'. REQUIREMENTS (Identify requirement f?om document [e&, CQA plan, specification, drawing, etc.]): 

I' DATE PROVIDED TO RESPONSIBLE MANAGER 

13 October 1999 

Technical Specifications, Phase LI, Section 02714 (page 027 14-3) 
Part 3.01 D - After unwrapping the geotextiles from its opaque cover, do not leave them exposed for a period in 
excess of 10 calendar days. 

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

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

he placement of the geotextile filter on top of the LCS drainage layer began on 01 October 1999. The 
acement started on the Cell YCell 4 intercell berm in the southeast comer of Cell 3 and continued to the Cell 

3/Cell2 tie-in point. The east half of Cell 3, including the intercell berm and side slopes were covered with the 7- 
odyd' geotextile filter on 01, 04, and 08 October 1999. As of 12 October 1999, portions of the installed 
geotextile filter had been exposed for a period 'greater than 10 calendar days. It is presently not known when the 
remaining geotextile would be covered with the protective layer. 

1 

I' RESPONSIBLE MANAGER (NAME, TITLE, ORGANIZATION): 

Kwasi Badu-Tweneboah, Certifymg Engineer, GeoSyntec 

RESPONSIBLE h MANAGERS S I G N A V :  I ". PROPOSED COMPLETION DATE: 

' W L -  1 As soon as practicable 

I' DATE FORWARDED TO 
APPROVAL AUTHORJTY. 

21 QCT R y q  



FIGURE 2 

L GeoSyntec Consultants Page 2 of 3 
-274 d 

I CONSTRUCTION NONCONFORMANCE REPORT 

VERIFIERS SIGNATURE: ". DATE: 

R 0 
/s.-tC-9> 

''. DATE CLOSED: 

i Y Q G - & . + & d u  
- CONTINUATION FROM BLOCK -14-: 

The exposed geotextile filter on the crest and southside of the intercell berm was covered with the protective layer 
in the 12 and 13 October 1999. The remaining section is still exposed as of 13 October 1999. In accordance with 
:he specification requirements, FDF Construction and Petro should provide a timetable for completion of 
?rotective layer placement over the exposed geotextile. Also, provide documentation including geotextile 
manufacturer's written acceptance andor confirmatory test results that portions of the geotextiles exposed longex 
than 10 days would retain the specified properties. 



c_ 2 7 4 1 OSDF PHI-SPEC-REV 1 
07714: G- 

4. roll number; and 
5.  roll dimensions. 

D. Geotextile rolls not labeled in accordance with this Section or on which labels are illegible 
shall be rejected and replaced. The Contractor shall notify the Construction Manager of 
any rolls not labeled in accordance with the Section. 

2.03 ACCEPTANCE, HANDLING AND STORAGE 

A. Within 45 days of Authorization to Mobilize, Contractor shall inspect and inventory the 
geotextile material and the manner in which it is being stored. Contractor shall provide 
lener of acceptance within 45 days to the Construction Manager if material is acceptable 
for installation. Contractor shall also notify the Construction Manager in writing within 
45 days of any geotextile material that is not acceptable for installation. 

B. Maintain a program for protection and preservation of geotextile to include, but not be 
limited to: 
1. protection from sunlight, moisture, excessive heat or cold, puncture, mud, dirt, and 

dust or other damaging or deleterious conditions; follow all geotextile manufacturer 
recommendations for handling and storage; Manufacturer recommendations will be 
provided by the Construction Manager; and 
storage of rolls on palates or other elevated structures; do not store rolls directly on 
the ground. 

2. 

PART3 EXECUTION 

3.01 PLACEMENT 

A. Do not commence geotextile installation until the CQC Consultant completes performance 
evaluation of previous work, including evaluation of Contractor's survey results for 
previous work. 

B. Handle geotextiles so as to ensure they are not damaged in any way. 

C. Take precautions to prevent damage to underlying layers including rutting during 
placement of the geotextiles. 

After unwrapping the geotextiles from its opaque cover, do not leave them exposed for a 
period in excess of IO calendar days. 

D. 

0271 4-3 98.06.15 GQOl66-07/F9730064.SPE 



SWU EXCAVATION/OSDF (PHASE n) PROJECT 
Petro Environmental Technologies, Inc. 

PREPARATORY PHASE MEETING MINUTES 

Date: Aupust 16. 1999 

lefmsble Work 'Feature: Insidlation of geotextile, HDPE liner, geosynthetic clay liner, and liner penetration 
ioxes in Cell 2. 

'ersonnel Present: 

vluriei Vigus Ron Scott Jeff Browning Pete Bolig Jerry Istre Byron York 
Zharles Van Arsdale J. Richard Schairbaum Kwasi Badu-Tweneboah 

3ill Zebick Gregg Johnson Michael Waller Don Goetz Tony Klimek Collin sukow 

teview of Applicable Sections (list): 

12714 - Geotextiles 
12770 - Geomembrane Liner and Cap 
12772 - Geosynthetic Clay Liner and Cap 
3005 - Liner Penetration Boxes 

teview of Contract Plans: ' J  ( 4 )  

daterial and Equipment Submittals Complete and Approved (list): 

lation Layout Drawings: Doc. No. 20102-DWG-O07A, Rev. 0 Action Code; A Y ;c) d Weather Deployment Seaming Methods: Doc. No. PET-058F; Rev. 0 Action Code; A 
:ertificates of Tensiometer Calibration: Doc. No. - Not Yet Submitted (1 999)) 
Zertificates of Calibration for VacudAi r  Testing Gauges: Doc. No. - Not Yet Submitted (1999) 

'esting/llnspections/Controls Required (Describe): 

ZOC Testing: 

he  CQC consultant (GeoSyntec) shall perform conformance sampling of the geotextile, HDPE liner, and GCL in 
ccordance with contract specifications and their approved CQA Plan. Installation of these geosynthetics shdl not 
omrnence until GeoSyntec has completed conformance testing and approved the use of these materials. 

ield Testing: 

HDPE liner 
'rial seaming must be conducted at the beginning of each seaming period and at least once 
ach five hours for each apparatus used that day prior to seaming. Additiody, each seamer shall make at least 
ne trial seam each day the seamer performs work. The trial seams are to be at Iest 5-ft. long by 1-ft. wide (after 
zming) with the seam centered lengthwise for fusion equipment; and at least 3 4 .  long by 1-ft. wide for e m i o n  
quipment. Cut 4 specimens, each 1-in. wide from the trial seam sample - test 2 specimens in shear and 2 in peel 
sing field tensiometer. All specimens must pass the test; if a specimen fails, repeat the entire operation. Should a 
xond trial seam fail then two consecutive trial seams must pass prior to allowing the equipment to be used. 

estructive seam continuity testing will be conducted over the full length of the h e r  seams. Continuity testing @k e performed as the seaming work progresses, not at the completion of field seaming. Use vacuum testing for 
;-on welds and air pressure testing for double-track fusion seams. The vacuum testing equipment must be 
ble to apply a vacuum of 5 f l  psi for a period of 20 seconds. 

000258 



Construction Tolerances and Level of Workmanship: 

~~ 

c 

I_ bnce unwramed the geotextiles will not be exposed for a period in excess of 10 calendar days. 
Continuously overlap a min. of 6-in. and sew filter (~-oz.), cushion ( 1 0 0 ~ )  and supplementai 
geotextiles using a “single prayer” seam. Overlap separator geotextiles (7-02.) a min. of 12-in. and spot sew at 
intervals necessary to ensure the overlap is maintained. Seams shall be dong, not across slopes. 
Repair any holes or tears in the geotextiles using a patch made from the same material. Extend patches a min. 
’of 1-fi. beyond the damaged area. Sew geotextile patches into place no cioser than 1-in. from any panel edge. 
Jnstall the geotextile along with the other geosynthetic layers into the anchor trenches at the crest of the slope. 
Baclcfill with compacted clay once all geosynthetic layers are installed into the trench. 
To the extent possible, do not place granular drainage material for the LDS or LCS on the side slopes until after 
the anchor trenches are completely backfilled, unless authorized by the CM. 
Do not drive directly on the geotextile. Only use equipment that has the approved ground pressure as denoted 
in the specifications (02714-3.05.D). Place aggregate and /or soil over the geotextile prior to trafficking. 

o 

0 

HDPE Liner: 

Do not deploy geomembrane until the layout drawings are approved by the CM. Additionally, do ‘not deploy 
liner in an area until the CM has been provided with a Certificate of Subgrade Acceptance for that area. Do not 
deploy until GeoSyntec has completed a performance evaluation of previous work., including evaluation of SLK- 
vey results for previous work. 
Each field panel shall be given an identification code, as agreed upon between GeoSyntec and the Installer. 
Place each panel one at a time and seam each panel immediately after its placement. Use temporary rubsheets 
to prevent displacement or damage to underlying geosynthetics. 

o not piace any liner during any precipitation, in the presence of heavy fog or dew, in an area ofeponded wa- 
&r, or in the presence of high wind. Do not seam at ambient temperatures below 40° F or above 104” F. 

Ensure that: No vehicular traf€ic is permitted directly on the liner; equipment used does not damage the liner; 
personnel working on the liner do not smoke or engage in any activity that would damage the liner; the method 
used to unroll the sheets does no scratch or crimp the liner and does not damage the underlying geosynthetics or 
compacted clay soil; wrinkles are minimized - adjust or repair any area of liner wrinkles where the wrinkle 
height during the hottest part of the day is more than 4-inches; and the liner is anchored or weighted with sand- 
bags to prevent damage or uplift from wind. 
Do not install liner between 1-hr. before sunset and I-hr. after sunrise unless approved by the CM. 
Do not perform seaming unless a “master seamer” and GeoSyntec are on-site. Orient seams parallel to the liner 
of max. slope. Minimize the number of seams in comers. No horizontal seam shall be less than 104.  fiom the 
toe of the slope. Do not locate seams at an area of potential stress concentration. 
Sufficiently overlap liner panels for welding and to allow peel tests to be performed on each seam. Prior to 
seaming, clean the seam area to ensure the area to be bonded is free from moisture, dust, dirt, debris, etc. if 
seam overlap grinding is required, complete the process within 20 minutes of the seaming operation. Do not 
grind to a depth that exceeds 10% of the liner thickness. Grinding marks shall not appear beyond 0.25-inches 
of the extrudate after its placed. Align seams with the fewest possible number of wrinkles and “fishmo~ths”. 
Extend seams to the outside edge of the panels to be placed in the anchor trench. 
Repair any portion of the liner exhibiting a flaw or failing test using the most appropriate method of the avail- 
able procedures listed in specification section 02770-3.02~4. 
Temporarily anchor each liner panel in the anchor trench at the crest of the slope as soon as the panel is de- 
loyed or positioned. Do not entrap soil, sandbags, etc. between the geosynthetic-layers. lp o not drive equipment directly on the geomembrane liner except that which has the appropriate ground pres- e 

sure requirements per specification section 03770-3.04.B. 

000159 
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\having it covered within ten days of installation. 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT Fluor Daniel Fernald Contract 
FERNALD, OHIO DE-AC24-920R21972 r 

C .  Petro will begin placing the 1 foot protective cover at  the  intercell berm dn  
October 13, 1999. They then plan to inspect the LCS/LDS piping using a video 
camera as required by the specifications and then proceed to construction of 

c 
the wedge. 

D. PeTro is currently placing Caregory 2 material from the OMTA and from the STP. 

E .  Elecrrofusion coupling at  the liner penetration boxes will take place on  October 
6 ,  1999.  

F. Kevin Harbin will coordinate with Petro to deTermine an accestable grid in which 
to  place the thorium contaminated soil. Placement should occur this week. 

G .  Seeding of the Borrow area is part of Petro's scope of work and should take 
place this week. 

XII. OUALITY A N D  INSPECTION 

A .  Petro h a s  not submitted t h e  certifications for the liner penetration boxes. This  
could become an issue relative to final certification of Cell 3. Mike Godber and 
Rick Schairbaum h a v e  been coordinating this issue. 

B. FDF requires one week advance notice from Petro prior to  Petro excavating the 
Active Flyash Pile. 

C .  FDF and Petro will meet to discuss the  latest debris delivciy schedule r ; i d  Cell 3 
logic. 

D. Lou Wehlitz noted that there will be no electrical power in the OSDF area on 
Saturday, October 9, 1999 d u e  to a required power o i i iu~c .  This vvill not effect 
the  area of Petro's administrative trailers. 

<IV. MATERIAL. DCN A N D  VENDOR DATA STATUS 

A. No report. 

8002.60 
\02 Phase 2 Mtg~\540ct05.WEK.doc 
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770 564 1818 P.01/01 OCT-20-1999 09:55 E.S.P.  I n c .  

ENGINEERED SYNTHETIC PRODUCTS, INC. 
Representing 

TNS Advanced Technologies & SKAPS Industries 
405 Hood Road 

Ldbum, CA 30047 
77OJ564-18Sl Phone 

770/564-1818 Fax 

October 20,1999 

la. Kwasi Badu-Tweneboslh 

Fernald Field Office 
7400 Willey Road 
Hamilton, OH 45013 

Geosyntec consdtants 

Via fax: 513/648-3415 

' T h s  letter is in regard to the Fluor M e  Femald Project located in Femald, Ohio. With respect 
to the TNS EO70 nonwoven geotextile exposed at this site for a 30 day period, Will &%it a loss 
of strength no more than approximately 15% of its original value. ?Iris will result in a net 
strength of 170 pounds per ASTMD-4632. 

I) 

RichardFranklin 
Engineered Synthetic Products, Inc. 

SOOZtA.  

TOTQL p.01 



PHII PROCUREMENT-SPEC-REV 2 
Seaion 02714P: Geotextiles 

TABLE 02714P-1 

REQUIRED PROPERTY VALUES FOR GEOTEXTILE FILTER 

SPECIFIED"' TEST METHOD 
PROPERTIES QUALIFIER UNITS@' . VALUES 

mE 
Nonwoven needlepuached (-1 
Polymer composition minimum YO 95 polypropylene (-1 

or polyester by 
weight 

Mass per unit area minimum odyd2 7 ASTM D 5261 

Filter Requirements 

Apparent opening size (0,) maximum mm 0212 ASTM D 4751 

Permittivity minimum sec-' 0.5 ASTM D 4491 

Mechanical Requirements 

minimum lb 180 

- Tear seength minimum lb 75 ASTM D 4533Q) - 
Puncture *en,@ minimum lb 75 ASTM D 4833") 

Burst strength minimum psi 350 ASTM D 3786 

Durability 

Ultraviolet Resistance minimum YO 70 ASTM D 4355 

Notes: 

(1) 

(2) 
(3) 

(4) 
(5) mm =millimeter 

Minimum of values measured in machine and cross machine directions with 1 inch clamp on Constant Rate of 
Extension (CRE) machine. 
Minimum value measured in machine and cross machine direction. 
Tension testing machine with a 1.75-inch diameter ring clamp, the steel ball being replaced with 0.31-inch 
diameter solid steel cylinder with flat tip c e n t e r e d  within the ring clamp. 
All values represent minimum average roll values. 

% =percent 
ozfyd' = ounce per square yard 
sec =second 
lb =pound 
psi = pound per square inch 

GQ00409-05/F9730122.SPE '._ .:. - 98.12.1 1 
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’.- 0/21/89 12:30 FAX 0 i 8  635 0266 GeoTestins Express @I 001 

A GeoTesting Express, Inc. 

1145 Massachusetts Ave. 
Boxborough, MA 01719 
Tek 078-635-0424 
Fax: 978-635-0266 

FAX 

To: Mr. Kwasi 

Fax: 51 3-648441 5 

Re: OnSite Disposal Facility 

From: Mr. Gary T. Torosian 

Pages: 3 (including cover page) 

Date: I0121 199 

CC: 

.&rgent For Review Please Comment Please Reply 

Comments: 

2 grab strengths (ASTM D 4632) 

,000163 



constant &e of extension (CRE) tensile testing machine 

Client: 
Project Name: 
Project Location: 

Sample ID: 
Sample Descrlptlon; 

Testing Machine: 
Grip Separation: 

Maximum Load 
Obtainable in Range: 

SDecimen Number 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Average 
Standard Deviation 

Coefficient of Variation. % 

GeoSyntec Consultants, Inc. GTX #: 
OnSie  Disposal Faciiii Test Date: 
Femald, OH 

GT-7; 1 
7 oz black non-woven geotextile 

lnstron 1000 
3 in 

1000 Ib 

Direction A 
Maximum Breaking Apparent Breaking 

Strength, Ib Elongation, % 

259 63 
235 65 
219 62 
212 60 
234 53 
248 67 
204 50 
223 57 
252 50 
280 52 
237 58 
23.4 6.3 
9.89 11 

Testing Speed: 
Grips: 

Padding: 
Condition: 

231 8 
10121/99 

12 idrnin 
Curtis "Geo" Grip 

Direction B 
Maximum Breaking Apparent Breaking 

Strength, Ib Elongation, % 

239 59 
226 62 
260 62 
261 61 
225 59 
260 58 
230 61 
207 59 
259 70 
244 70 

241 62 
18.9 4.6 
7.84 7 -4 

t h  
f 

' )~ ' f?VWM In GeoTesting Express Boxborough, MA (978) 635-0424 Fax (978) 635-0266 *!rb?-xvr?lJ 



constant rate of extension (CRE) tensile testing machine 

Client: GeoSyntec Consultants, Inc. GTx# 2318 
Project Name: 
Project Location: Femald, OH 

On-Site Dispasal Facility Test Date: 10/21/99 

Sample ID: GT-7; 2 
Sample Description: 7 oz black non-woven geotextile 

Testlng Machine: lnstron 1000 
Grip Separation: 3 in 

Maxlmum Load 
Obtainable In Range: 1000 Ib 

Testing Speed: 12 infrnin 
Grlps: Curtis "Geo" Grip 

- Padding: 
Condition; dry 

Direction A Direction B 
Maximum Breaking Apparent Breaking Maximum Breaking Apparent Breaking 

Specimen Number Strength, Ib Elongation, % Strength, Ib Elongation, % 

61 21 7 69 
57 246 71 

21 7 53 268 65 
222 61 241 69 

60 220 60 

1 260 
2 197 
3 
4 
5 212 
6 271 
7 226 
8 186 
9 199 
10 248 

60 200 6 2 '  

57 197 60 
59 171 53 

62 189 n 
224 59 214 62 

4.7 142 10 

56 190 56 

Average 
Slandard Deviation 28.0 2.8 30.3 6.3 

Coeffiaent of Variation. % 12.5 

Comments: Tested By: mhm 
Checked By: gfl 



FIGURE 1 

P 2 7 4  1 

' ORIGINATOR: 

- 

GeoSyntec Consultants 

TITLE/ORGANIZATION j NCR NUMBER: DATE DISCOVERED 

Page 1 o f 3  

B v r ~ n  Sr. Eng. TechnicidGeoSyntec 20 102-023 
j 'RESPONSIBLE ORGANIZATIONPROJECT: ASSESSMENT ACTIVITY: 

FDF Construction, Petro/OSDF Phase I1 Construction Quality Control 

0 5  m e r  1999 
' HOLD TAG 
( ) Y E S  ( o ) N O  

' REMOVED (InitiaLDate): 
I I 

9, REQUIREMENTS (Identitjl requirement &om document [e.g., CQA plan, specification, drawing, etc.]): 

Technical Specifications, Phase II,027 10-2 
Part 2.01 B - Furnish granular drainage material for the leachate collection system (LCS) drainage layer which 
classifies as GP in accordance with the Unified Soil Classification System (per ASTM D 2487), and having a 
gradation (per ASTM 136) that meets the requirements listed in this section. 

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

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

total of 9 samples were taken fiom the granular drainage material (No. 78 Stone) stockpiles for sieve analysis. 1 wo of the sieve samples (LCS 111-7 and LCS In-9) failed to meet the project specifications with approximately 
79.9 percent and 73.3 percent, respectively, passing the !4 inch sieve. The above stated specification requires a 
minimum of 80 percent passing the % inch sieve. 

12. ORIrnATOR'S SIGNqTYRE: I 13. DATE PROVIDED TO RESPONSIBLE MANAGER: 

13 October 1999 
I' RESPOfiSIBLE i&NAGER'S PROPOSED CORRECTIVE ACTION: Use As-Is ( x ) Reject ( ) Other ( ) 

Repair( ) Rework( ) 

The material is slightly coarser than the specifications require. However, it does meet the maximum particle size 
requirement and does not increase the potential for damaged GML during placement. Being coarser, the material 
should have a higher hydraulic conductivity, whch is desirable. In fact, the measured hydraulic conductivity (per 
ASTM D 2434) values were 6.5 c d s  for the LCS m-7 sample and 5.4 c d s  for the LCS III-9 sample. Both 
exceed the specified value of 0.1 c d s  minimum. Use as-is. 

I' RESPONSIBLE MANAGER (NAME, TITLE, ORGANIZATION): 

Kwasi Badu-Tweneboah, Certifjmg Engineer, GeoSyntec 

16. RESPONSIBLE MANAGER'S SIGNATURE: I ". PROPOSED COMPLETION DATE: DATE FORWARDED TO 
APPROVAL AUTHORITY: 

%3 Q% 1 n  



I 

I .- 

’ VERIFIER’S SIGNATURE: 

FIGURE 2 

24 DATE: 

ro/trl/9?- 
l6 DATE CLOSED: 

- - 
GeoSyntec Consultants e a 7 4  1 Page 2 of 3 

CONSTRUCTION NONCONFORMANCE REPORT 

’. EVALUATION OF PROPOSED CORRECTIVE ACTION: Accept Reject ( ) 
Comments( ) 

2 1  DATE: 

/c /z. i 179 
(F OF ’ APPROVAL AUTHORITY SIGNATURE 

’ VERIFICdfION OF C@RRJZCTIVE ACTION (Describe bho, what, when, where): 
I 
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0/16/99 SAT 15:02 FAX 770 6 4 5  8570 GEOSYNTEC GEhfT LAB @I 003 

Geotechnical, Environmental and Material Testing Laboratory 

A division of GeoSyntec Consultants Laboratories 
L -  

RIGID WALL PERMEABILITY TEST 
ASTM 2434 

Project Namc: IFERNALD OSDF PHASE1 1 I 
Project Numba: GQ0409 

Client Projcct Number: 

CIiendSite ID: LCSIII-7 

Sample Number: 33J24 

Matcrial Type: GRAVEL 
~~ 

Expcctcd/Spectfied Value: 

Datc Received: 10/5/33 

Specimen Specimen Initial Conditions Gradient h g e  Hydraulic 

Number Dry Unit Weight Moisturc Content Conductivity 

(Pd) (“!I (-) ( C W  

1 114.9 I I 6.5Ei-O 0.5 0.1 1 - 0.37 I 

Nores: 

TesteaChecked by: /7 7- Date: 0- 2- Orq Approved by: s.;’ Date: /J#/rqF 
U73-mGY 

- 



GEOSYN'IEC GEMT LAB @lo11 

P m J a  NwnC: FERNAID OSDFSPIION YEAR 1 

-- GEOSYNTEC CONSULTANTS _.- hmcrhnnbcr and Envlromnmtal 

.L 1-Y 

Various Test Standard SOIL INDEX PROPERTIES F i w e  

ks RECElVED MOISTIRE CONTENT DRY UNT" WEIGET OF UNDISTURBED SAMPLE 

ASTM D 1643 
Moisture Content (VI): Dry U ~ I  Weigh (yd. p a :  

r 
SPECIFIC GRAVITY SOIL pH 

ASTM D 4972 n 
ASTM D 854 EPA MET. 9045 CI 
ASTM C 127 pH: . (with distilled-dcionizcd water) 
Spe~lfic Gravity (-): p H  (wth 0.0 1 M CaClz solution) 

SOIL ORGANIC CONTENT CARBONATE CONTENT 

Organic Content (%I. Carbonate Content (%): 

ATTERBERG LIMJTS 

ASTM D 43 18 
Liquid Limit (ZL, %): 
Plastic Limit (PL, %): 

Plasticity Index (PI): 

70 

60 

50 

40 

30 

20 

10 

0 
0 10 20 30 40 50 60 70 80 90 100 

Liquid Limit 
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0/21/99 THU 10:59 FAX 770 645 0570 GEOSYNTEC GEXT LAE @ 002 

Geotechnical, Environmental and Material Testing Laboratory 

A division of GcoSyntcc Conrultants Laboratories 

Specimen 

Number 

RIGID WALL PERME ABILITY TEST 
ASTM 2434 

Specimen Initial Conditions Gradient Range Hydraulic 

Dry Unit Wcight Moisture Content Conductivity 

(Pcf) ("/PI (-1 ( c d s )  

Project Name: 

Project Number 

Clicnt Project Number: 

ClicdSite ID: 

Sample Number: 

Material Type: 

Expected/Spccificd Value: 

Date Received: 

FERNALD OSDF PHASE 11 
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'. ORIGINATOR: '. TITLE/ORGANIZATION: 

GeoSyntec Consultants 

'. NCR NUMBER: 4. DATE DISCOVERED 

- L 2 7 4  1 Page 1 of3  
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'. HOLD TAG: 
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'. REMOVED (InitiaVDate): 
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FIGURE 2 
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(9/28/99 TUE 12:47 FAX 770 6 4 5  6570 GEOSYNTEC GEMT LAB # 005 

Geotechnical, Environmental and Material Testing Laboratory 
P - A division of CcoSyntec Consultants Laboratories I 
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Client Project Number: 

ClientlSite ID: 
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Material Typc: 
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RIGID WALL PERMEABILITY TEST 5- 2 7 4 I ASTM 2434 4 

- 
Specimen Specimen Inirial Conditions Gradient Range H ydrau I ic 

Number Dry Unit Wcight Moisturc Contcnt Conductivity 

(PC9 (W (-1 (CWS) 

1 103.6 I .3 0.05 - 0.20 5.2E+O 
. 

Projcct Narnc: IFmNALD OSDF-OPTlON YEAR1 1 

Notes: 
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NONCONFORMANCE REPORT FORM 

I I 

2 IDates I Date Discovered: 1011 1/99 Date NCR Report Issued: 1011 6/99 

3 Type of Nonconfonnancs [XI FINDING [ ] CONCERN 

5 Hazardcategory Nuclear: [ I 1  [ 1 2 [ 1 3 [ 1 Radiological 

Non-Nuclear: 1 1 High Hazard 1 Moderate Hazard [ 1 Low Hazard 

Industrial: [ 1 Hazardous Waste Activity [XI  Standard Industrial Hazard [ 1 FEMP SIH 
6 Assessment [ 1 Internal [ 1 External (OEPA, DOE) [ X 1 SupplierlVendor Geosyntec Consultants 

7 Assessment Type 1 1 Audit I XI Surveillance I I Inspection [ 1 Other 

- 
10 

11 

1 2  

- 
- 

13 

- 
1 4  

- 
15 

Responsible mF Departmenwendor CONSTRUCTION/ Geosyntec Consultants 

Responsible Team Bill ZebicW Geosyntec Consultants 
LeaderlCoachNendor (Print Name) 
F u n c t h a l  Area (NA forVendors) [ 1 CM [ 1 ED [ 1 RD [ ] MS [ ] QA [ ] AC [ ] PM [ ] PI 

[ I  FM [ I  EP [ I  EW 1 1  MT [ I  OP [ I  PT [ I  SE [ I  TR 
(choase any that apply) 
(Ref. RM-00161 

[ X I C T  [ I H R  [ I P C  [ ] E M  [ I F P  [ I N S  [ I S H  [ I R P  

OA Criteria [ 1 1 Program [ 1 2 Training [ 1 3 Quality Improv. [ ] 4 Document/Records 
(choose one that applies Ref. RM-00121 [ 1 5 Work process Other Criteria (CONOPS, etc.) 
(not RM-0012 applicable) [ 1 9 Management Assessment [ 1 10  Independent Assessment 
Requirement Description Reference: Contract Number FSC 61 4, Southern Waste Units Excavation/ On Site 

Disposal Facility (OSDFI Phase I I ,  Spec. 2770, Section 2.03H which states trial 
and completely) seams are to  be conducted at the beginning of each seaming period and at least 
document and once each five hours for each seaming apparatus used that day prior of seaming. 
paragraph number. A copy of the 
document (or page of the document) in 
which the mquirument appears may be -cI /- (-.\ .-. * '. 

:: ,: .:*: i !  attached or added to the NCR file. Use 
additional or separate sheeta M 

necessary. I 1  . .  ._ + 
Nonconformance Description 

Describe the nonconformance. Indude 

1 6 Design [ 1 7 Procurement [XI 8 Inspectfrest 
' 1 I Other 

Cite the requirement (dearly, concisely, 
it. sourn, i n u i n g  

number. 

...-. 
a. .-- ._:. 

T='i :- p i,! : ,  ,:-',, ,-:: 
.:A; :.- 
\ -;.: ~ 7:. \.'".7 ..,LJ' i,; ', i '--' 

... 
Nonconformance Title or Short Description: 
Trial weld and seaming logs for both the primary and secondary geomembrane layers for Cell IJI were 
reviewed to ensure the seamer performed a trial weld within 5 hours of production d g .  From 

details such as supplier names* container 

the deviation from ths written 

review of the logs, there were i&ikd cases when the seamer performed a production 
seam was perfoxmed more then 5 hours earlier. Attached are seaming and trial seam logs rqxesenbng 
this nonconformng condition. 

and the triai 
numbers, purchase order, work order, or 
requisition numbers) and dearly describe 

requirement. Use additional or separate 

Name: m\l<.- 

- 
16 

- 
17 

I Response Date From fksp. Organ. 
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-274  1 
Response to FDF's NCR No. FY2000-0025 

Dated 18 October 1999 
(Block 21, page 2 of 2) 

Phase I1 Technical Specifications Section 02770, Part 3.OH further states that: 
"...Also, each seamer shall make ar least one trial seam each. For each day that seaming 
is performed by that seamer." Trial seams may also be taken at the request of the field 
inspector (i.e., CQC personnel for the OSDF project), or whenever seaming personnel or 
equipment changes and when climatic conditions reflect wide changes in geomembrane 
temperature, or other conditions that could affect seam quality. The purpose of trial 
seams is to establish proper seaming temperatures, pressure and rates, along with the 
necessary geomembrane preparation procedures and subsequent seam evaluation. 
Ideally, trial seams could be used to evaluate production seam quality and thereby 
minimize damage to the installed geomembrane liner through destructive sampling and 
testing. 

For the OSDF Cell 3 construction, CQC personnel continuously monitored all 
seaming operations, and as such were able to assess whether a seamer was having 
equipment andor seaming problems at any time. In addition, destructive seam samples 
were taken and tested to evaluate seam strength and integrity at the frequencies specified 
in the CQA Plan and Technical Specifications. The following paragraphs address each of 
the nonconforming seaming operations described in this NCR. . .  

On 11 September 1999, seamer MM performed a trial extrusion seam with 
machine No. 03 at 13:45. Two of the production seams by seamer MM, using machine 
No. 03, were performed at 18:55 and 19:03, which are 10 min. and 18 min., respectively, 
beyond the 5-hr limit. The two seams were 17 and 7 lineal feet long, respectively. CQC 
personnel had confidence in the quality of production extrusion seams performed by 
seamer MM. All destructive tests performed on production extrusion seams by seamer 
IvlM passed. In the case of the production seam performed by seamer MM at 1925, 
which was 40 min. beyond the 5-hr limit, the entire seam performed from 19:05 to 1925 
on that was rejected by CQC personnel and was capped as noted on the Production 
Extrusion Seam Summary Log. The seams were rejected and capped because they had 

seams during that time of day. 
exceeded the 5-hr limit and also CQC personnel 

On 15 September 1999, seamer JM 
1300. The production fusion seams by seamer sing machine No. 02, were 
performed at 18:25 and 1930, whch are 
the 5-hr limit. Destructive sample, 
time period by seamer JM failed 
in accordance with the requirements of the Technical Specifications. Therefore, 
GeoSyntec is confident that the seams performed beyond the 5-hr trial seam limit still 
met the requirements of the specifications. 

000180 



On 15 September 1999, seamers JB and MM performed trial extrusion seams with 
machine Nos. 04 and 03 at 13:OO and 13:15, respectively. Five production extrusion 
seams, each measuring 8, 8, 10, 10, and 7 linear ft, were performed by seamer JB using 
machine No. 04 at 18:20, 18:25, 18:40, 1851, and 19:00, respectively. (The production 
extrusion seam performed at 18:15 was performed by seamer MM and incorrectly 
recorded. The error has been corrected on the Production Extrusion Seam Summary Log.) 
A destructive seam sample, DP-15, taken on the production extrusion seam performed by 
seamer JB with machine No. 04 on the same day passed. Four production extrusion 
seams, each measuring 45, 6, 23, and 16 lineal ft, were performed by seamer MM using 
machme No. 03 at 18:15, 1835, 1839, and 18:50, respectively. A destructive seam 
sample, DP-16, taken on the production extrusion seam performed by seamer MM with 
machine No. 03 on the same day passed. As previously indicated CQC personnel had 
confidence in the quality of production extrusion seams performed by seamer MM. 

' 

On 21 September 1999, seamer MM performed trial extrusion seam with machine 
No. 03 at 11:OO. Three production extrusion seams, each measuring 23, 9, and 3 lineal ft, 
were performed by seamer MM using machine No. 03 at 16:53, 17:10, and 17:15, 
respectively. A destructive seam sample, DP-18, taken on the production extrusion seam 
performed by seamer MM with machme No. 03 on the same day passed. Again, CQC 
personnel had confidence in the quality of production extrusion seams performed by 
seamer MM. 

. 

In summary, there were isolated cases where production seams were performed 
with the same equipment for more than the 5-hr trial seams required by the specifications. 
However, each seamer performed at least one trial seam on each of the days those 
production seams were performed. In addition, the production seams performed on those 
days had destructive samples taken on the production seams performed by each seamer. 
The seams were evaluated to meet the specifications by passing destructive tests or 
repaired. Also, all seams were non-destructively tested with passing results. Therefore, 
accept-as-is. 

For future liner and cap construction projects, the 5-hr trial seam limit will be strongly 
enforced. CQC personnel will keep separate time logs on each seamer so' that there is no 
potential confusion on when each trial weld was performed. 

Kwasi 6- Badu-Tweneboah, Ph.D., P.E. l a / d ? 9  
Certifying Engineer 
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L PRODUCTION SEAM SUMMARY LOG[- 
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PRODUCTION SEAM SUMMARY LOG I F ~ S I ~ N )  
J \  

PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 

LOCATION: FERNALD, 01-110 

DESCRIPTION: . YEAR: 
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/ TRIAL S€AM LOG - EXTRUSION 
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PROJECT: ON-SITE DISPOSAL FACILITY (OSDF) 
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TRIAL SEAM LOG - EXTRUSION 
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NONCONFORMANCE REPORT FORM 

T n c o n f o n n a n u  Numbr/Revision 

TI Dates 
Type of Nonconformance 3 1  

4 ProjectlActiviiy @ FscRoc/Bldg 

Hazard Category q 
IAssessmentType 

8 I Assessment Number 

9 Responsible FDF DivisionNendor 

i 0 Responsible FDF DepartmentNendor 

I1 Responsible Team 

I2 
LeaderlCoachNendor (Print Name) 
Functional Area (RIA for Vendors) 
(choose any tha t  apply) 
(Ref. PM-0016) 

- 
5 

- 
6 

QA Criteria 
(choose one that applies Ref. RM-0012) 
Other Criteria (CONOPS, etc.) . 
(not RM-0012 applicable1 
Requirement Description 

Cite the requirement Waarly, mncisely. 
and completely) and ita sourca, induding 
document identification number. page and 
paragraph number. A copy of the 
document (or page of the document) in 
which the requirement appears may be 
attached or added to the NCR file. Use 
additicmal or separate sheets aa 
necessary. 
Nonconformance Description 

Describe the nonconformanca. Include 
details such as supplier names, container 
numbers, purchase order, work order, or 
requisition numbers) and dearly describe 
the deviation from the written 
requirement. Use additional or separate 
sheets as necessary. 
Tagging Required I Number of Tags 

7 OriginatorlAssessor 

i 8 I Originator'dAssessor's Team 
LeaderICoach 
Response Date From Resp. Organ. 19 

Date Discovered: 1011 1/99 Date NCR Report Issued: 1011 6/99 

[XI FINDING [ 1 CONCERN 

O D F  P H  4 OFTXON 4 CELL #3, GEOMEh4BIUhT REPAIR 

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

Industrial: [ 1 Hazardous Waste Activity [XI Standard Industrial Hazard [ 1 FEMP SIH 
[ ] Internal [ I External (OEPA, DOE) [ X I SupplierNendor Geosyntec Consultants 

L I Audit xl Surveillance [ 1 Inspection [ I Other 

[XI S&WP [ ] WMT&SP [ 1 FC&DP [ ] O&PI [ 1 PS [ ISUPPLIERNENDOR 

CONSTRUCTION/ Geo s ynt ec Consultants 

Bill ZebicW Geosyntec Consultants 
[ I  CM [ I  ED 1 1  RD [ I  MS 1 QA [ I  AC [ I  PM [ I  PI 
( 1  FM 1 1  EP [ I  EW [ I  MT [ I  OP [ I  PT 1 1  SE [ I  TR 
[ X I C T  [ I H R  [ I P C  [ ] E M  [ I F P  [ I N S  [ I S H  [ I R P  

[ 1 1 Program 

[ 1 5 Work process 

[ 1 9 Management Assessment [ 1 10 Independent Assessment 

Reference: Contract Number FSC 614, Southern Waste Units Excavation/ On Site 
Disposal Facility (OSDF) Phase 11. Spec. 2770, Section 2.031 states  each extrusion 
seam is to be vacuum tested at 5 plus or minus 1 psi gauge and the examinatior 
time during testing is not less than 20 seconds. 

[ 1 2 Training [ 1 3 Quality Improv. [ ] 4 DocumentlRecords 

[ 1 6 Design [ 1 7 Procurement [XI  8 Inspecf lest  

[ I Other 

6 PI18pA 
Nonconformance Title or Short Description: 
FronFwrmy miew of the primary geomembrane layer (Cell Ill) asbuilt drawing, DP 26 did 
not have a repair number so therefore there was no documentation the repair was complete and 
tested. 

Number of Taw:  0 , 

Name: MI\ D a t e : a T  /8 1 9 9 9  

v 

. . . . . . . . . . 

Name: T G k O  si3 h) Signature- Date: /o - f3 -33  
I (Reply hithin 20 working days) 

I I  in194 
FSF-437O-RV9 [08/01/981 FOR TECHNICAL ASSISTANCE, CONTACT THE NONCONFORMANCE ADMINISIRATOR AT 7528. FAX 7540. ?@()OI-92 
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Nonconformance Number1 Revision 
Root cauw AMI* 

W e  documsntatia, aa attachment 
Uw additional 01 wpsrste ahwbr aa 
namasan, 

NONCONFORMANCE REPORT FORM 

Corrective Action (CAI 
Description and Disposition 
Describe the actiotu m a a r y  to c o m a  
the nonconformanw. Consctive action. 
muat be detailed and compbte. They mu81 
be written in a dear, con+, and 
verifiable manner. The consctive action 
plan must abo include actiom to  pmvant 
mcumnw. U w  additional or Beparads 
sheets as newssary. 
(A disposition of Acmpt-sa-ia or Repair 
REQUIRES a written Technical 
ConcumnwNuatification below) 
Technical Concurrence1 Justification 
(mark NA if not amlicablel 
Was a Design Change Notice 
Required? 
Was a SBOR Performed? 
Was a USQD Performed? 
Actions taken to Prevent Recurrence 

Use additional or separate sheeta an 
necessary. 

Proposed Completion Date For CA 

Responsible Team 
LeaderlCoachNendor 

Response Acceptable? 

Originator'slAssessor's 

Date Corrective Action Completed 

Responsible Team LeaderlCoach 
Nandnr - -. .--. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Verification Action 

IDescrib what objective evidence w a ~  
sxamined to verify wmpletion of thia 
action and attach documentation to  the 
UCRl 

Verifier 

Jerifier's Team LeaderlCoach 
:NCR Closed) 

[ 1 NO 
1 1E (equip.) [ 1 1Z (other) 

TapRoot b u w  Codeis) 

Hardware: p(l Accept-as-is [ 1 Repair [ I Rework [ I Reject 
Non-Hardware: [ 1 Other 

I Yes fi No SBDR # Date Issued 

A 

000193 F S F 4 3 7 ~ v s  (06/01/881 FOR TECHNICAL ASSISTANCE. CONTACT THE NONCONFORMANCE ADMINISTRATOR AT 7528. FAX 7540. MS9O 



Response to FDF’s NCR NO. FY2000-0024 
Dated 18 October 1999 
(Block 21, page 2 of 2) 

The DP-26 area was exposed on 12 October 1999 and found to have been repaired and 
non-destructively tested with the Installer’s marking on the primary liner geomembrane. 
The repaired area was marked as PR-147; this number had however been used for another 
repaired area. Therefore, the DP-26 repair was documented appropriately as PR-224 (see 
copy of attached Repair Summary Log). 

It should be noted that this area was in the runoff catchment area where leak detection 
testing was conducted on the primary liner geomembrane. First, the Installer would not 
allow the leak detection testing to be conducted until he had completed his own quality 
control (QC) to assure that all areas had been repaired with passing test results. Secondly, 
the leak detection testing was conducted in this area and no leaks were found, as 
documented in “Electncal Leak Detection Testing Report, Cell 3 On-Site Disposal 
Facility, Revision A, October 1999. These two assured the undersigned that indeed the 
suspect area had been properly repaired and tested prior to exposing the liner for 
verification. 

For future liner or cap construction projects CQC Consultant should complete 
performance evaluation and documentation, including internal QC checks, prior to 
proceeding with placement of overlying layers. This is consistent with Part 3.01A; 
Section 02714 (Geotextiles) and Part 3 .O IA, Section 0271 0 (Granular Drainage Material) 
of the Technical Specifications. 

4.L-[yQj 
Kwasi Badu-Tweneboah, Ph.D., P.E. 
Certifying Engineer 

000194 



H- GEOSYNTEC CONSULTANTS -- 
REPAIR SUMMARY LOG 

\ 

PROJECT: ON-SITE DISPOSAL FACILITY (OSOF) 

LOCATION: FERNALD, 01 110 PROJECT NO.:@&&& TASK NO.: 04.1 

DE SCRl P TI ON : ZGhs -T,GLL=#3 ~ YEAR: 

PRIMARY: SECONDARY: fl OTIIER: n CONTRACTOR: x s T & E  & 
F~ 

REPAIR 
NO.AND 
CODE 

( 1 )  

LOCATION SIZE 
NON-DESTRUCTIVE 

TESTING 
WEI-DER ID 

DATE 
day/mo 

REPAIF 
TYPE 

( 2 )  
PANEL OR 
SEAM NO. 

MAC1 I 
NO. 

DATE 
do y/m o 1 

OPER 
ID 

QA 

55 
@. . 

PASS/ 
FAIL 

I 
PI - 
PI - 
P I -  
PI- 
P I -  r 1 -  
P I -  

P i -  

I 
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E Ti J 
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J 
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C 
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SEOUEIIlIALLY. IF IIECESSARY. UOlES: (11 REPAIR NO.: REPAIRS CAI1 UE IIUMBERI 
(1) REPAIR CODES P = PATCII. C = CAP. S= Al.ICIIOR IREI IC I I  EXlElISIOt4 (SKIII I) .  OS = OESlRUCTlM SAMPIE. C = CRIIIO k IK1.D. T = TOPPItIC ALOIIC fUSIOtI SEAM. 4 
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Cell 3 
On-Site Disposal Facility 

Revision A 
October 1999 

United States Department of Energy 

Fernald Environmental Management Project 
Hamilton, Ohio 

Prepared by 

GeoS yntec Consultants 
1100 Lake H e m  Drive, NE, Suite 200 

Atlanta, Georgia 30342 

Under 

Fluor Daniel Fernald 
Subcontract 95PS005028 
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FEMP OSDF 
REv&OdObcr1999 

6. CONCLUSIONS AND RECOMMENDATIONS 

6.1 Couclusious - 
emonstration and testing using the electrical leak detection te-g method at the 

reveal that the number of leaks detected are an indicator of the level of COC and COA . . _. ~ ~ 

implemented during liner constructi on. p e  results of testing on OSDF Cell 3 (i.e., no 1 
leaks detected) provides additional data to c o b  that high quality work is being 
demanded and attained during OSDF construction. 

6.2 Recommendations 

6.2.1 Future Testing 

GeoSyntec recommends that electrical leak detection testing be implemented for 
supplerneni CQC testing of the primary geomembrane liner for future OSDF cells. 
Specifically, the following implementation parameters should be considered: 

a specialty subcontractor for electrical leak detection testing should be procured 
by the installer as supplemental CQC testing of the installed primary 
geomembrane liner; 

requirements for electrical leak detection testing should be included in the 
performance specifications for h tu re  OSDF primary geomembrane liners; 

the CQA Plan should be revised to provide requirements for the CQC 
Consultant to monitor electrical leak detection testing; and 

lessons learned during demonstration and testing at the 
integrated into requirements. 

GQ057349lF9930043 17 99.10.13 
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OSDF PHII-SPEC-REV 0 
Secrion 0271 0: Granular Drainape Material 

Do not commence placemenrof the _muIar  drainage material until the CQC Consultant 
has completed conformance evaluation of the granular drainage materials and performance 
evaluation of previous work, including evaluation of the Contractor's survey results for 

PART 3 EXECUTION 

3.01 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

3.02 

A. 

Place the -granular drainage material directly on top of the geotextile cushion, 
supplemental geotextile cushion, as shown on the Consnuction Drawings. Do not dump 
,"radar b a g e  material directly on the geotextile. Place the granular drainage material 
by dumping onto previously placed granular drainage material and then carefully spread 
using low ground-pressure equipment meeting the ground pressure requirements of 
Section 027 14. 

Spread granular dramage material over the geotextile to cause the material to cascade over 
the geotextile rather than be shoved across the geotextile. 

Do not drive equipment directly on the geotextile cushion or supplemental cushion. Only 
use equipment to place, spread, and compact the granular dramage material that mees the 
ground pressure requirements of Section 02714. 

Place the granular drainage material in one loose lift. 

Compact the ,granular drainage material with one pass of equipment having ground- 
pressure less than 5 pounds per square inch. Use portable compactors in constricted 
locations and adjacent to structures. 

CONSTRUCTION QUALITY REQUIREMENTS 

The CQC Consultant will perform conformance testing on the granular dramage material 
to establish compliance With this Section. The conformance testing to be performed and 

in Part 9 of the Contract Documents. 
the testing fiequencies are given in the Construction Quality 

I ,  

.- 

97.11.13 

000298 
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evaluation of previous work, inciuding evaluation of Contractor's survey results for 
previous work. 

4. roll number; and 
5. roll dimensions. 

D. Geotextile rolls not labeled in accordance with t h ~ s  Section or on which labels are illegible 
shall be rejected and replaced. The Contractor shail notify the Construction Manager of 
any rolls not labeied in accordance with the Section. 

2.03 ACCEPTANCE, H A i i L I N G  A i  STORAGE 

A. W i h  45 days of Authorization to Mobilize, Contractor shall inspect and inventory the 
geotextile material and the manner in which it is being stored. Contractor shall provide 
lerrer of acceptance within 45 days to the Consuucrion -Manager if material is acceptable 
for installation. Contracror shall also notify the Construction Manager in writing within 
35 days of any geotextile material that is not acceptable for installation. 

- 

B. Maintain a pro-eram for protection and preservation of geotextile to include, but not be 
limited to: 
1 .  protection from sunlight, moisture, excessive hesr or cold, puncture, mud, din, and 

dust or other damaging or deleterious conditions; follow all ,oeotexr.ile manufacturer 
recommendations for handling and storage; Manufacnuer recommendations will be 
provided by the Construction Manager; and 

2. storage of rolls on palates or other elevated structures; do not store rolls directly on 
the ground. 

PART 3 EXECUTION 

C. Take precautions to prevent damage to underlying layers including rutting during 
placement of the geotextiles. 

D. M e r  unwrapping the geotextiles from its opaque cover, do not leave them exposed for a 
period in excess of 10 calendar days. 
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NONCONFORMANCE REPORT FORM -77 

Projed- FaclloctBldg 

- 
15 

sheets a nseSren. 
tagging k q k d  I Numbor of Tags 1 6 

NCR No.: Fy99-113o Revision No. 0 

Data Diacovered: 9/13/99 . Data NCR Repoft Issued: 9/16/39 

[XI FINDING 1 CONCERN I 
ON-SlTE-DISPOSAL FACEXY, P H  2/ CELL 3 B 
Nudear: [ I 1  [ 1 2 [ ] 3 [ 1 Radiological 
Non-Nudear: [ 1 High Hazard [ 1 Moderato Hazard [ ] Low Hazard 
Indusuial: [ ] Hazardous Waste Activity [XI Standard Indusnial Hazard [ 1 FEMP SIH 
[ ] Internal [ 1 External (OEPA, DOE) [ XI  SupplierlVendor 

[ 1 Audit [ 1 Surveillance [ 1 Inspection ' [ XI  Other OVERVIEW 

1x1 S&WP 1 WMT&SP [ 1 FC&DP [ 1 O&PI [ 1 PS [ ISUPPUERNENDOR 

CONSTRUCTION MANAGEMENT/ PETRO ENVIRONMENTAL 

Bill Zebick, J.D. Chiou, PETRO Environmental 

1x1 CM [ I  ED [ I  RD 1 1  MS [ I  QA [ I  AC 1 1  PM [ I  P1 
[ I  FM [ I  EF' [ I  EW [ I  MT 1x1 OP 11  PT [ I  SE [ I  TR 

CT [ I  HR [ I  PC [ I  EM [ I  FP [ ]  NS [ I  SH RP El Program [ ] 2 Training [ ] 3 Quality Improv. [ ] 4 DocumentIRecords 
[XI 5 Work process [ I 6 Design [ 1 7 Rocorement [ ] 8 I n s p e d e s t  
[ 1 9 Management Assessment [ 1 10 Independent Assessment [ 1 Other 

In accordance to Contract Number FSC 614, Southern Waste Units 
Excavation/ On Site Disposal Facility (OSDF) Phase XI, Part 7, Specification 
Section 2710, Para 1.04, "Submittals"; states the source of the granular 
drainage material dong with a certification fiom the supplier that the grmuiar 
drainage material meets the specification requirements shall be submitted 

Name: MIKE GOOBER 

SEPTEMBER24,1999 

F s F u 7 o R H o I p 1 1 o .  M A  TECHNICAL ASS5rANcL CONTACT TME NONCONFORMANCE A D M I M ~ T O R  AT 7fZ8. P A X  7WO. MS&o024)0 



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

provide doarmsntatlon ae attachment, I Uie additional 01 isparate iheeb aa 
necessary 
Correcdve Action (CAI 
Description and Disposition 
Daiaibe the actloru necsriary to comet 
the nonuxlformanm. Corrsctiw actions 
must be detailed and compbte. Ihey m u  
be written in a dear. concise, and 
verifiable manner. The consaivS action 
plan must also indude actloru t o  prevent 
recumnca. Use additional or sepants 
sheeti a i  naminaary. 
(A disposition of Accept-ai-b or Repair 
REQUIRES a d e n  Technical ' 
ConcurmnceNustiflcatlon below) 

2 Technical Concurrence/ Justification 
h a r k  NA if not aoolicablel 

M - 1  ) 
L-oF 124 NONCONFORMANCE REPORT FORM 

Was a Design Change Notice 
Reauiredl 

1 Was a SBDR Performed? 
Was a USQD Performed? 

j Actions taken to Prevent Recurrence 

Use additional or separate sheets as 
necessary. 

Proposed Completion Date For CA 

, Responsible Team 
LeaderlCoachNendor 

I 

1 Date Corrective Action Completed 

Responsible Team Leader/Coach 
I Nendor 

I Verification Action 

(Deiaibe what objectiw evidence waa 
examined to verify aunplatim of thii 
action and attach documentation to the 

Verifier 

1 (NCR Closed) 

NCR NO.: FY99-1 Revision 0 
1 ]YES 

[ 1 NO 

Hardware: Accept-as-is [ I Repair [ I Rework [ I Reject 
Non-Hardware: ' I Other 

Level 1 Cat. 1 1 1 H (human perf.) [ I 1 N (net. phenom/sabotage 
1 I 1E (equip.) 1 I 12 (other) 

TapRoot Causa Code(s) 

A h ]  Yes [ I  No 

late: - 

I 

F S F 4 3 7 ~ v g  (081011981 FOR TECHNICAL ASSISTANCE. CONTACT THE NONCONFORMANCE ADMlN 



Response to Block 21 of FDF's NCR No. FY99-1130 B (Dated 9/16/99) 

The results of sieve analysis provided by Petro indicated that the No. 57 stone for 
the LCS and LDS drainage corridors had 20.9 percent, by weight, of particles finer than 
the O S - i n .  particle size. Section 02710 of the specifications required 25 to 60 percent, by 
weight of particles to be frner than the 0.5-in. particle size. This implies that the proposed 
No. 57 stone for the LCSLDS drainage corridors is slightly coarser than required. 

A sample,taken by GeoSyntec for conformance testing met the specltication 
requirements for gradation. However, a second conformance sample indicated that the 
material is coarser than required. This sample had 11.4 percent, by weight, of particles 
finer than the OS-in. particle size. 

In all three tests the No. 57 stone classified as GP per ASTM D 2487 as required 
by the specification, and met the hydraulic conductivity (ASTM D 2434) and carbonate 
content (ASTM D 3042) requirements. Since the material is coarser than specified, it 
meets the performance requirements of the drainage corridor to handle flow. Also, the 
material is encapsulated on the top and bottom of the drainage corridor by 16-odyd' 
nonwoven geotextile, which provides puncture protection of the geomembrane liners 
from the No. 57 stone. Finally, it was verified through a fdter design evaluation that the 
No. 57 stone used as the LCSLDS drainage conidor material would indeed function as a 
natural filter to the No.78 stone used as the LCSLDS drainage layer material. 

Based on the above technical justifications, it is suggested that the supplied No. 
57 stone be used-as-is. 

L Q & - % d  3 !=3/7y 
Kwasi Badu-Twene bo&, PbD., 'P .E. 
Certifying Engineer 
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i i  - 
NCR No.: FY99- & 23 
Date Discovered: 08 July 1999 

Revision No. 0 

Date NCR Report Issued: 08 July 1999 

Nonconformance NumberlRevision 

Dates 

F y p e  of Nonconformance 3 

4 

5 

- 

6 

7 

8 

9 

10 

- 
- 

- 
11. 

- 
12 

- 
13 

k 

15 

16 

17 

- 
..... ....... 
...... ...... :.:.:.:.:.: 
.:.:.:.:.:.: 
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ProjectlActivity @ FacRoclBldg Soil and Disposal Facility Project (S&DFP) 

Nuclear: 1 1 1  [ 1 2 [ 1 3 [ 1 Radiological 
Non-Nuclear: [ ] High Hazard [ 1 Moderate Hazard [ ] Low Hazard 
Industrial: [ 1 Hazardous Waste Activity 1x1 Standard Industrial Hazard [ ] FEMP SIH 

Hazard Category 

Assessment [ I Internal [ I  External (OEPA, DOE) [XI SupplierNendor GSE Lininq Technoloqies, Inc. 

1 Audit [ I Surveillance [ I Inspection [XI Other Submittal Review Assessment Type 

Assessment Number NIA 

Responsible FDF DivisionNendor [XI S&wP [ 1 WMT&SP [ 1 FC&DP 1 O&PI [ 1 PS [XISUPPLIERIVENDOR 

Responsible FDF 
DepartmentNendor 

GSE Lining Technologies, Inc. 

Responsible Team 
Leader/CoachNendor (Print Name) 

Kathy Fisher 

Functional Area (NA for Vendors) 
(choose any that apply) 
(Ref. RM-00161 

QA Criteria 
(choose one that applies Ref. RM-(20121 
Other Criteria (CONOPS, etc.) 
(not RM-0012 applicable) 

1 1 1 Program [ 1 2  Training [ 1 3 Quality Improv. [ 1 4  DocumentlRecords 
[ 1 5 Work process 
[ 1 9 Management Assessment [ 1 10 Independent Assessment 

[ 1 6 Design [ 1 7 Procurement [XI 8 Inspectnest 
[ I Other 

Requirement Description 

Cite the requirement (clearly. concisely. 
and completely) and its source, 
including document identification 
number, page and paragraph number. 
A copy of the document (or page of the 
document) in which the requirement 
appears may be attached or added to 
the NCR file. Use additional or separate 
sheets as necessary. 

“For each proposed geosynthetic clay liner (GCL) material lot, submit to FDF for review . . . the 
results o f .  . . internal and interface shear strength tests including description of test methods, 
procedure, and conditions. Geosynthetic clay liner for the internal and interface shear strength 
shall be tested using procedures and conditions specified in Article 2.01 .G.l. and 2 of this 
Section. (Specification 02772P. Rev. 2, p. 3, section 1.04.8.. dated 11 December 1998) 

“Tests will be performed in accordance with ASTM D 5321 . . . .” (Specification 02772P, Rev. 
2, p. 5, section 2.01.G.1., dated 1 1  December 1998) 

Nonconformance Description 

Describe the nonconformance. Include 
details such as supplier names, 
container numbers, purchase order, 
work order, or requisition numbers) and 
clearly describe the deviation from the 
written requirement. Use additional or 
separate sheets as necessary. 

Nonconformance Title or Short Description: Test Method ASTM D 6243-6 Used 

Vector Engineering, Inc., of Grass Valley, California, used ASTM D 6243-8 as i ts method of 
conducting GCL Interface Shear testing, instead of ASTM D 5321 as specified. 
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NONCONFORMANCE REPORT FORM . 
I 

TapRoot Cause Codeis) 
Rovide documentation as attachment. 
Use additional or separate sheets as 
necessary 

Corrective Act ion (CAI 
Description and .Disposition 

Describe the actions necessary to 
correct the nonconformance. 
Corrective actions must be detailed and 
complete. They must be written in a 
clear, concise, and verifiable manner. 
The corrective action plan must also 
include actions to  prevent recurrence. 
Use additional or separate sheets as 
necessary. 

(A disposition o f  Accept-as-is or Repair 
REQUIRES a written Technical 
GancurrencelJustification below) 

Technical ConcurrencelJustification 
(mark NA if no t  applicable) 

Was a Design Change Notice 
Required? 

Was a SBDR Performed7 
Was a USQD Performed7 

Actions taken t o  Prevent 
Recurrence 

Use additional or separate sheets as 
necessary. 

~ ~~ 

Prooosed Completion Date For CA 

Responsible Team 
.eaderlCoachNendor 

qesponse Acceptable7 

3riginator'sIAssessor's 

l a t e  Corrective Ac t ion  Completed 

qesponsible Team LeaderlCoach 
Vendor 

/erification Ac t ion  

Describe what objective evidence was 
ixamined to verify completion of this 
iction and attach documentation to the 
JCRI 

Verifier 

Verifier's Team LeaderlCoach 
(NCR Closed) 

I Hardware: Accept-as-is [ 1 Repair [ 1 Rework [ 1 Reject 

Date Issued I is I I Yes 4 NO DCN# J 

1 Yes 6(1 No SBDR # 9 1" Date Issued 
USQD # J : , x  Date Issued [ 1 Yes [ f l  No 
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,321 -92( 19%) Standard Test Method for Deter ... 

D5321-92(1998) Standard 
the Coefficient of Soil and 
and Geosynthetic Friction 
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Test Method for Determining 
Geosynthetic or Geosynthetic 
by the Direct Shear Method 

Copyright 1999 AMERICAN SOCIETY FOR TESTING AND MATERIALS. West Conshohocken, PA. All rights reserved. 

1. Scope 
1.1 This test method covers a procedure [or deterniining the shear resistance of a geosynthetic against soil, another 
geosynthetic, or a soil and gwsynthetic in  any combination. 

1.1.1 The test melhud is intended to indicate the perionance of the selected specimen by attempting to model certain field 
coadi tions. 

1.2 The test method is applicable f’or all geosynthetics. Remolded or undisturbed soil samples can be used in the test device. 

1.3 The test method is not suited for the development ofesact stress-strain relationships within the test specimen due to the 
non-uniform distribution of shearing forces and displacement. 

1.4 The values stated in SI units are to be regarded as the standard. The values given in parentheses are for information only. 

1.5 Th~s standard does not purport to address all of the safety problems, Zany, associated with its use. It is the responsibility 
of the user of this standard to establish appropriate safety and health practices and determine the applicability of regulatory 
limitations prior to use. 

Adopted by: Building Codes 
Developed by ASTM Sui)committce: D35.01 

Ordering Inform ii t’ ion 

Price: $ 30.00 Printed Pages: 6 

The mformation ahove is only ;I summary ofthe ASTM standard. Order the complete standard in three ways: 

Immediak Douiiload.” Cost: Price as noted above. CREDIT CARDS ONLY. 
Notes about PDF Oualitv I Note about Acrobat 

*This seivice requires use of Adobe Acrobat S o h a r e  and PDF. 

_. 

PDF Deliverv 

Deliveiy 5-  10 minutes. Cost: Price as noted above, plus fax charge. CREDIT CARDS ONLY 
Notes about Fax Ouaiitv 

Fax Deliverv 
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D6243-98 Standard Test Method for Determining the 
Internal and Interface Shear Resistance of Geosynthetic 
Clay Liner by the Direct Shear Method 

1. Scope 

Copyright 1999 AMERICAN SOCIETY FOR TESTING AND MATERIALS, West Conshohocken, PA. AI1 nghts reserved. 

1.1 This test method covers a procedure for determimng the internal shear resistance of a Geosynthetic Clay Liner (GCL) or 
the interface shear resistance between the GCL and an adjacent material under a constant rate of displacement or constant 
stress. 

Adopted by: 
Developed by ASTM Subcommittee: D35.04 

Ordering Information 

Price: $30.00 Printed Pages: G 

The information above is only a summaiy of the ASTM standard. Order the complete standard in three ways: 

Immediate Download.* Cost: Price as noted above. CREDIT CARDS ONLY 
Notes about PDF Oualitv 1 Note about Acrobat 

*This savicr requires use of Adobe Acrobat Software and PDF. 

PDF Deli verv 

Delivery 5- I O  minutes. Cost: Price as noted above, plus fax charge. CREDIT CARDS ONLY. 
Notes about Fns Oualitv 

\ 

Fax Deliven, 

Mail Delivery in 7- 10 days. CREDIT CARDS ONLY. For Ship and Bill Option contact ASTM 
Customer Services (610) 832-9585, or by fax at (610) 832 - 9555. 
Mail Deliverv - North America: $30.00 
Mail Deliverv - International: $ 33.00 

Mail Delivery 

Subject Intlcs 

coeficient of friction; direct shear; CiCL; interface shear resistance; performance test; shear resistance 

_---.----___ 
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Standard Test Method for 
Determining the Internal and Interface Shear Resistance of 
Geosynthetic Clay Liner by the Direct Shear Method’ 

0 

1. scope 

6 the 1.1 This test method covers a procedure for tietenrink 
internal shear resistanCe of a Geosynthetic Clay Liner (GCL) or 
the~eshearrcsisrancebetweentheGCLaadanadjacept 
matexial under a consxant rate of displaeuntnt or c0nscm-r 
mess. 

12 This tar method is intended to indicaoe the performance 
of the selected specimen by sttempdsg to model cenain field 
CaadidOnS. 
1.3 This M method is applicable to 4-11 GCLs. Remolded or 

1.4 This tat method is not suited for the developmeat of 
-a stress-suain rehionships within $le tst specimen due KO 
the nanuniform distn%ution of shearhg forces and displace- 
ment 

15 730  m e s  stated m SI u n i ~ ~  are to be rcgardedas the 
standard The values given in paramheses are for information 

1.6 This standard dues nor purport to adrfress all of the 
.rqfety concernf, y any, associated wirh its use. It is the 
responsiilij, of the user ofihir stmsdmd to d & h  appm- 

+ tk qpplica- ptiute s 4 f q  and heahh practices and dersmure 
bih‘ty of r e g u l d a ~  limitations prior to use. 

Z Referenced Documents 
2.1 ASmsLMdardr: 
D 653 Texminoiogy Rcladng to Soil, Rock, and Contained 
Fl& 
D 695 Test Method for Laboratory Compaction Charaaer- 

istics of Soil Using Standard Won (12 400 A Ibffff(600 
w4m3j)2 

D 1557 Yast Method far Laboratory Compaction Character- 
isticS of Soil Using Modified Effart (56 000 ftllbtY@(2700 
lrN-rn/~n~))~ 

D2435 Test Method for One Dimensional Consolidation 
Roperiies of Soilsz 
D 3080 Merhod for Direcr Shear Test of Sails Under Con- 

. 

unclistwbed soil sranples can be lged m the teft &vice. 

l)o”l” 

1 

solichted Drained Conditions2 
D 4354 Practice for Sampling of Geosyxthetics for Testing’ 
D 4439 TermiaOlogy for Geosymhetics3 
D 5321 TestMelhod for lktemmm * grheCoefficienrofSoil 

and Qeosynthgtic or Geosynthetic and Geosylrthetic Fric- 
tion by the Direct Shgar Method’ 

D 6072 Guide far Obtaiaing Smples of Geosynthetic Clay 
Lincz 

3. Terminology 
3.1 DqinirionJLFor definiticms of terms relaring to soil and 

rock, refer to Terminology D653. For definitions of term 
r e h q  to G a s ,  refer to T k o b g y  D 4439. 

3 2  Definizions of Tenrrs Specific to Piis Standard 
32.1 a a k i o n .  c, n-thc shearing resjstancs between two 

unlit<e materials under zero normal stn?ss. 
3.22 angle offiirtion, +angle of w o n  between solid 

bodies, 9)  the angle whose tangeni is the ratio between the 
limiting value of the sfiesr stress that resists slippage between 
twg solid bodies at rest with respect to each other and the 
nom1 stress a m s s  the canact susfsce. 
3311 Dtscwsion-Limiting values may be at thE <eak 

shear m s  or at some orhes fsihue condition d e e d  by the 

32.3 m o ~ p h e r e  for r d n g  georynthetics, n a i r  rnain- 
b e d  at a relative humidity of between 50 and 70 % and 
ternpentux of 21 2 2°C (70 t 4 O F ) .  
3.2.4 co6cient of friiaion, n--a constent proporrionslity 

factor relating normal stress and the conespooding critical 
shear stress for a defined f i i h  condition. 

3.2.5 cohesion, c, n--tbe pordon of the internal shear 
stroagth ind~mted by rhe term c, in CouIon&’s e p t i o n  7 = c 

3 2.6 &ect s b  fiction test, MOI GCLs, a procedure in 
which the htemiil GCL or the inm-fhce between a GCL. and 
any cdm nuface, unde: a range of normal stresses s p d c d  by 
the user, is sbcssed to fsilure by rhe dative movement of one 
surfkc agaiust the other. 

3.2.7 GCL, n-a manufactured hydraulic barrier consj.st& 
of day bonded to a layer, or layers, of geosynrhetic materials. 

mer. 

-+ 0, tan (4). 

’ A d  dook of ASM Smndards, Vol04.09. 
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4. Summary of Test Method 
4.1 The shear resisnnCe inrema1 to the GCL or between a 

GCL and adjacent material, or benvem m y  GCL cambination 
selected by the user, is derumined by placiug the GCL and one 
or more contact mrfaces, such as soil, within a direct shm 
bos. Aconshlat n d  stress representative of field stresses is  
applied to the spedmen, & a tangentid (shear) force is 
applied to the apparatus so that om section of the box mows 
m relaion to tho other section The shear force Is recorded as 
a function of the htnizantal displaceaan ofthe moving section 
of the shear box 
4.2 The test is performed for a minimum of three different 

n o d  stresses, selected by the user, to model appropriate field 
codtians. The peak shear stresses, or shear stresses at some 
posr-peak displacemcnq w both, arc plotted against the applied 
normal messes used far rcsdng. The test data generalfy are 
represented by a best fit sm@t line whose slope is the 
CoeScient of fiction be=- the two materials where the 
s h d q  occurred, or within the GCL. The y-intercept of the 
shighr line is the cohesion m-t for imemal s h e a i q  or 
adhesion intercept for int&ce shesing. 
S. ~ignificanie mad Use 

5.1 The procedure desaibed in this test method for the shear 
resistance for the GCL or the GCL intafice is iniended as a 
performance t e s  to provide the user with a set of dcsign values 
for the tesr condizims examined. The tegt specimem and 
conditions, including normal stresses, generally are selected by 

5.2 Ibis test method may be used for acceprance testing of C- commercial sbipmenrs of GCLs, but caution is advised as 
outlined in 5 2 1 .  

52.1 7heshearnxistaucecanbeeqressdonlyinmms of 
actunl tcsr c~d i t ions  (see Nora 1 and Note 2). The &teamined 

, Vahl8 may be a fbction of the applied n o d  stress, materia\ 
charactetistics, size of sample, moisture c0ruen.q dxainage 
Conditions, displacement rate, magnitude of displacemcst, and 
other parameters. 

- 

N m  I-hthe c s ~ e  of 3 c c ~ p - e  e g  m t ~  OfSd,rhC 
U s e  must hanish the soil sample, soil parameres, and dirat shear ten 
pnmetgp. 
N m  2-w~ under rhis rest mahcd should be pdormd by 

labommrics qualified in &e dirict shear wring of soils, cspccially since 
the test rcsulB may be dcpcodenr on siras-pccitk and el conditions 

52.2 This test method measu~es the toElii redstance to shear 
within a GCL or betweea a GCL and adjacent material. IOTA 
Shear resisinncc may be a combination of sliding, rolling, 
interlocking of soil particles, QT adjacent surfaces, and shear 
S k a . h  OT a combination I~OICOS within rhe GCL. spechen 
5.23 This test method does not distinguish between mdi- 

vidual rnechisms, which may be a functon of 0 c  soil used, 
method of soil phcemen< normal and shear stresses applied, 
mre of h w  displacemeat and other factors. Bexy &on 
should be made to idcntjfy, as closely zs is praaicabk, the 
Skated area and failure mode of the specimen Care should be 
&en, including close virual inspeaion of the specimen after 

10 Ennue that the testing conditions are rqnesmtarive 
those being investigated. 
5.2.4 hfmnation on precision between laboratories i s  in- 

complete. In ass of dispute, kparative tests to der- 
whethar a statistical bias exists between laborat&es may be 
advisable. 

5.3 The test resuh an be used in the d- of GcL 
applications, lnchrding bur not limited m, the design of linen 
and caps for hdfills, mtofi for dams, and orher L y h a c  
barriers. 

6. Apparatus 
6.1 Shear Device-A rigid device ~b hold the specimen 

securely and in such a manner that a uniform force without 
torque can be applied to the specimen. The device consists of 
both a stationary and moving con&, each of which is 
clipablc of c o n t , s  dry or wet soil and are rigid enough to 
not distort during shearing of &e s p e c k  The travehg 
cantabex must be placod on h n  bearings and mck to c3sure 
that the movement of the c m h e r  is only in a direcrion 
parallel to rhat of the applied shear foxce. 
N m  3-Ths posidon of ooe of the con ram^ skiauld be adjumble in 

h e  nom direcboo to compensa~e fbr Monnation of the GCL and 
adjaseni mschials. 

6.1 1 Square or reaaguiar cane- are recommended 
They should have 3 minimum dimension that is geater of 300 
mm (12 in.), 15 times the d,, of the coarser sail used in the test, 
or a minimum of Bve tunes the maximum 0p-u size (in 
plan) of the ,psyn?heric Fesred Thg depth of each container 
shoddbo 5 0 m  (2 in) or six times the maximum partide sire - 
of the coarser soil tend, vhichevtr is greatex 

% +-The miuixnucn amminer dimnshs given in 6-1.1 u-e pido- 
lines basedonm- furtcstingmosr caabhitiona ofGczS aad 
aclj~ccntsnmukk Cnmbus l m a n e r b n d w c  specified in6.1.1 csnbe 
u s e d i f i : c a n b e s b u m t h a t d a r a g e n c n t c d b y t h e ~ d e v i f f s ~  
IK) bias fium scale or edge & k t 6  when c a m p a d  (0 the min;rmlm Site 
dcvices spedsed in 6.1.1. Tbe use should mndocr campsrativc wxing 
pr;Or la thc accapplncr o f  dataproduced on smslladwices. For direct 
shear resting iuwlving soils, compoteat gecueciyricd rwiew is ncom- 
mfnded ro evaluate the . . 'ry of the mhinuxn and d l s r  direct 
shct d3iicica. 

6.2 Nonnal Sb-erJ Loading Device, capable &applying and 
mainraining a consmns uniform n o d  s h s s  on the specimen 
for the duratian of the test Careful canrroI and accuncy 
(22 %) of normal mess is i m p o r m ~  Normal stress loading 
devices include, but are nor limiroa to, weighE, pnemnatic or 
hydrauiic bellows, or pistan-applied stresses. For jacking 
systeny the tilting of loading plates must be limittd to less 
than 2" fiom horizontal during shearing. 

S-Dw to the potc~tijl macarracies in the Klrmal3a-e~~ applsed 
by some res bias.  the opersing rarrge of n o m d  ares% for 9 devlca 
should be Wed to benveen 10 and 90 % of its calibrated range. I f  a 
device is us+d ouaidc bis xaagc, &e repon shall so smre sad give a 
disc~ssiw of b e  p0m.d &ea of unctmirdes in aarmal stnss on &c 
measured results. 

6.3 Skar Fora h d i n g  Device, capable of applyins a 
shearing force to the specimen at a constent rate of horizontal 
displacement (stnin coatroUed), or a a consmr horizontal 

( m s  conmlled) m a direchn parallel to the direction 
aftravel of the soi l  camher, or bot&. The rate of displacement 
should be controlled to an accuracy of I 10 % over a range of 
at  least 6-35 rnm/m (0.25 in./&) to 0.025 mm/mir! (0.001 

. 



-). In a constant sorsss test, the harizoIxnl sues5 shall be 
maintainedu, an accuracy of z 2  % of the aorraal stras. ?he 
system m u t  ailow consant meaSUr8ment and readout of the 
applied shear farce. &I electronic load cell or proving ring 
ammsmeat is generally used. The shear force loa- device 
s h o d  be com&tai to &e test apparatus in such a &on that 
the p o d  of the load appIication to the traveling containnr is in 
&e p h e  of the sheqing mmface and remains the same for all 
eests. 
6.4 Displacement hdimwrs, for providing Contirmous read- 

out of the horiZm!al skar displacemat, and ifdaircd, vertical 
displacemerx a f t t i e  specimen dUriag the consolidation or sheax 
phase, or both Dial indicarors, or linrar varisble diffetdd 
nansfomers (LYDTs), capsble of measuring a displacemem of 
at Ieen 75 mm (3 in.) for horizontal displacement and25 mm 
(I in) for vertical displacemear are recommended The sensi- 
tivity of dispkcernent jnndicators should be at lrran 0.02 mm 
(0,001 in.) far IIleaslrring horitantal displacement 

6.5 GCL C7mping Devices, required for I ~ X U Q  GCL speci- 
mens to zho stauomuy section or contain- the trawling 
containq or both, during shearing of the specimen. Clamps 
shall not inttxfeTe with t h ~  shearing surfi~ccs within the shear 
box and mwx keep the GCL 3pfc;mens fiat during testing. Fla! 
jaw-like clamping devices n a d y  ax stu3icien1 for interface 
wring. Where rhe hemal  shmr redstaace is to be measured, 
rough (m) surfaces m& be used on the top and boaom 
of the GCL to ca~lss in ted  shear& witbin the GCL. These 
sudaces rrmst pennir 0ow of water into and out of the rest 
specimen Workis stil l  in progress to dehe the best type of 

65.1 Selection of the type of roqh (tectmd) *ace 
should be based 011 the flowing critexk 
63.1.1 The gripping &ace should be able to mobilize 

fully the fiidon h e e n  the gripping snrface and the -de 
SLUI%CCS of the GCL: 

6.5.1.2 The gripping nrrface shoufd be ahle to transfr 
cmpletdy the shear s m s  through the outside su&xs into 
the inside of &e GCL: 
6.5.1.3 No slippage should occur bewecan the gripping 

3ucfaces and the omside surfaces of &e GCL, such that a 
tensile fidw occurs wit2lin om or both of thfse surfaces of the 
GCL: 

6.5.1.4 The gripping surface should nor damage tfie outsib 
suzfaces of the GCL 2nd should not infiuence the shear strength 
behavim of the GCL: 

65.1.5 The resulting failure swface should be entirely 
WithintheGCL. 
651 A textured steel gripping h c e  mado of wood 

W O m  rasps mounted on 3. rigid sub== has beea found m 
Work GIuing af &e GCL to a substrate may influence the 
S b &  behavior af the GCL and should not be used. 

sci&n of spec+ sclbmal~ may in&eocc tt~c tm 
m~ For instance, a mtporfonnedusing a rigid Substrac~, such 3s a 

or mcPl plarc, may not siraurlate 6eld COndiCiopr as xnsaady as 
ut& a s a i l  substrrtr The user should be a w e  of the inftneoce of 

~ s r r 3 l e  at d k u  shes rssinaMe dstr Acnaary mi reptoduciility 
d W d  be considared w m  scl&ting a mbstrve far resting . 6.6 Soi: &paro;ion Eqwpmeirr, for prepariq or compact- 

roughsnrfaces. 

Nm 

ing bulk soil samples, s outlined in Test Methods D 698, 
D 1 5 5 7 , a  D 3080. 

6.7 ~~Fcelloneou~ Equipment. as rtquired for p m  
specimtnS. A liming &ice and equipment required for main- 
taining sahuation of-the geosyllthetic or soil samples, if 
desired. 

7. GCLSarnpling 
7.1 Lot Sumple-Divide hc product into lots, and far any 

lot to be tested, take tha lot sample as directd in Gnide D 6072 
(see Note 5 and Note 6). 

7.2 Labordo?y Smple--Consider the units in the lot 
sample as the uits in the iaborarory sample for the lot to be 
testeh For a hboxatory sample, take a sample extending the 
full width of the GCL p;octuction unit and of su&ient Iength 
so that the requirements of 7.3 can be met Take a sample that 
will exclude material from the outer edge. 

7.3 Tat Specim@rom each mi1 m the labantory 
sam~ie, remove the required number of specimens as outlined 
in 73.1. 
7.3.1 Remove a miaimUm of three specimens for shearing 

in a diremion parallel to tho machine, or roll, direction of the - 
laboratory sample and three specimens for shearins in a 
direciionparallei ro the cross-machine (cross-roll) dirmion, if 
required (see Note 7 a d  Note 8). The specime3s should be 
slightly hgez than the inside dimemica in all directions of the 
soil cmtainer described in 6.1.1. and they should be of 
sulkkntsize to fkilitare clamping.An sppecimenS shouldbe- 
fne of surfica defesta, etc., h a t  are'not rypical of t h ~  
laboratory sample. Space the spec;Jnens along a diagonal of &e 
upit of the labaratory sample Take no specimens w e r  the 
edge of the GCL production nnit thm %o the width of the unit 
N m  W fbr o&s usually are designtedby rhepmduccr during 

manufacnnmg. mi (his r a t  mahod does nol attapt w CSthhIirh 9 

Rquaacy of tesing for the de- of designaienu &a rhe lot 
number of rbe 13boratory sample should be idenrideti Thc lot number 
should be Unjqua to rhe mw mataid and zxmnuf5ctuaing procm far a 
ppecihc number of vniy for ocampk, mlts, p m e k  e~c ,  c k i p w d  by rhe 
producer. 
1 NOTS &The b u e s p r h  chamterizrics of some GCLs m y  depend on rbc 
 lion tesred. In muy applicadous, it is n a x s s q  IO pmform shear 
h?sa in 003y one dimtion. n e  ctiractian of shear in b e  GCL specirnee(s) . 

t bo nored dedy ic h a c  use r  

Shear Device Calibrstion 
I SA  he direa shear device is c a ~ h t e d  to measure &e 
ipterna'res.i.mnce ro shew inhc~ent to the device. The inhermr 
$heas resistance is a function of the geometry andmass of the 

contahq type 2nd conditian of the bearings, and 
e of shear lmdiag system, and the applied normal rnss. 

calibration procedure described in this section is qpii- 
dable to certain &vices. Other procedures may be rRquirrd for 

devices. Refer to the manufacnuer's Iiterature fir 
r p a m m d e d  CaEbration procedures. 

&semble tb zha device completely without placing a 
&men ,inside it Do no< apply a normal stress. Apply the 
ear force to the uaveling conaher at a rate of 6.35 d m i n  

dmin).  Recard the sheax force required to SuSoaiD 
movement of rhe traveling container for at least 50 mm (2 ir?.) 

horizonral displacement., Record any l q e  variation in 
- 1  
J I  

I 
1 
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applied shear force after movement of the traveling containar 
been iniriated. Any such variadons may be indications of 
ged or misaligned bearings, or an eccentric application of 

8 3  The maximum shear force m d e d  is the &mal shear 
corntian to be applied to shear force Qta after the testing of 
soil specimens. 

9. Conditioning 
9.1 hbincain samples ax the as-received moisture content 

an61 ready to cut specimens for testing. 
9.2 For tests on GCL withour soil, test specimens at the 

rempzature specidd in the srandard armosphee for resring 
gecsymheris. Humicliry conml normally is nor required for 
direct shear testing. 

9.3 When soil is included in the test specimen, the method 
of d t i o n i n g  is selected by the user or mutually agreed upon 
by the user and the resting agency. In the absence of s p d o d  
canditioniag crjteria as desmid m 9.4, the rest should be 
pedormed at the tpsloerature specified in the standard atmo- 
sphtro for testing GCLs. Rflatiw humidity should be CQZL 
nolled when spedfied by the user. 
9.4 The minimum user specified conditioning criteria in- 

ch& the following: 
9.4.1 The t e s  caQumion, including h n  mC top to 

bottom, all componenrs, that is s u p p m i q  substrates, s a i l  
geosynrhetcs, GCLs, sui sripping surfaces. 

e Shear force. 

9.4.2 Type of clamping, or pipping nafaces, or both 
9.43 Compaction critaia for soil(s), including dry unit 

@%h& moisrme content and cnnmrinns for compacting the 
il adjacent to the GCL or othar geosynthetics. 
9.4.4 Sample conditioning, such as, wetting, soakirrg/ 

hy-ooq and consolidarion of GCL separa~ly or witti entin 
fesf section WcniPg should be d e h d  by either pourbg water 
onro &e sample or by spraying GCL or other geosynthetic with 
water. Candidons must be dehed during soalang/hydration for 
the q p e  of fluid, duration of ma!! criteria to d&e 
complerion of cansolidanon durmg sonking, n o d  stress to 
'oe applied drrring soalang, and wbthex GCL is to be hydrated 
by itself or with other intesfacx components assembled. 

9.4.5 Normal messes during the shear phase. 
9.4.6 M d o d  of shearing, b t  is constant rate of horizontal 

&placement 01 camant horizontal SPBSS. For coz1sG3pT rate of 
horizantal disphcement tests, rhe shear rate ~IISK be d e h e d  or 
the procedure for the lab to folIow to enablish the shear fate 
must be given (see 10.7 and 11.6). For c tmanr  mes tests, the 
applied shear load, method of application, and test duration 
must be dehed (see Noce 10). 

10- Procedure A-GCL Internal Shear Resistance 
10.1 Adjw tho lower roughaned surfsce so that it is 

O d u l f  the thickness of the GCL below &e top of tho lower 
baK Place the GCL over the lower roughened stxface The 
Specimen must cover the eatire substram. Half the thichess of 
the GCL &odd =-tend above d e  top of thc lower b o s  The 

102 Slide the two hahres of the shear box tog& and fu; 
e m  in the S t a ~  position. 
103 Place a top roophar?ed swface over the GCL spechen. 

should be sacieritly long to be cl3mped. 

Fx the Ioaciing plate and apply Ihe mmal stress to the 
specimen. 

10.4 Apply a n o d  seating load If the test is for a wet 
condition, inundate the speCimea and monitor vertical & 
placements until the sample comes to o @ i  (see Note 9) 

NOTE %The accepcrncz sequence fix &c sasring hd, normal Ioad. 
and weuiog arjU depend OD. rhc qpliation. b~ desuibcd ia 9.4. hn&ient 
idomatiun epso ax this time to provide a singlo a p p l i c t b  scqucnca 
Tailor &e res secpcnca qp!iurion caditias. Use rncthds desPibd 
m Tcsf Mcrbod D2435 to &r&e w b  primary consalidakn is 
complue. Use a degree of p~nary moliderion of 90 % OT more ss tho 
equilibrium condition 

105 If the sea- load does not equal the normal load for 
t e b g  apply the n o d  load for the test and monitor vextical 
displacex.nents until thc s q l e  comes to mibrium Vcrify 
equrlibrilrm (sce Note 9) before proceeding. If the GCL has 
b hyctrsted m a separate appamtus and transfed TO the 
shear bos, apply the same load wad in hyrhtion in the shear 
box and verify equiIihrium 

10.6 Place and zero the horipJntal displacernnu: indicators 
onm &e ttaveling cmraher. Assembk the shear force loading 
device such that the loading raxn is in c o m a  Faith the travelmg 
containq but no shear force is applied If n-, adjust the 
location of the loading ram to minimi7e the induced momex 
10.7 Apply the shear face using a constant rate of d i s p b  

meat or axstant stress condition The rate of loading should be 
specsd by the  use^ The displacement rate should normally bc 
rdatively slow SO tbat ins@ihnt 
at failure. Some applicatians may require rapid loading to 
siumhte field conditions. . .  

Nols lolsome peopIe use a haizontal disptrpmm, of 1 m d d n  
(0.04 i h ) .  This value coma Smm die ddault value g i ~ m  in T d  
Merhod D 5321 for resting rhe in- bemeen acosynchetia 
and so& The appropMlc mta afbxizontd loading tor GCLs aepends on 

GCL. rhe mmal 3tretz Level, &e hydr-ting condiuoas yld the field 
daimgc conditions. Eat h i n d  shearing Ihe following equation am be 

, 

POX preswe~ a - 

sevaali3cton.insludingIheGcL,tbcmataialsmbotbsidcsofthe 

d 
= 5 0 .  lo., 

me of horizontal displacemaat, mmhnin, 
estimated horiz~~~tal displacsnent at peak shear *ss 
or at the residual shear strength as requested by the 
U=J mm, 
time required for specimm to reach 50 % consolida- 
ticn under the current normal mass increment deter- 
mined from mcihods described in Test Method 
D 2435 with double drainage, min, and 
factor to account for drainage conditions on the shes 
plaM: 
use 1 for i n t d  shtar of GCL with dtainage ar 

use 4 for &ear of the interface be- GCL 

use 0.002 for shear of the m d a c e  between GCL 

both boundaries; 

and an impenneabla material; 

and a pervious material 
10.7.1 -41 some Mlues of normal stress, the specimen w-31 
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Remove all folds and wrinkles in the GCL. The GCr m q t  not exhihit well dafined time-dispiaccmenr curves from which 

to deiexmino r,, in those instances,’ at tso estimared for the 
rerial with sufficient normal stress to causa compression (not 

the rationale for tht selection shall be explained with the tost 
results. 

should be used If an alternate vaIue of9 is selected, 

1O.S Record thc shtv force as a fimction of displacement. U 
&e data are not recorded continuously, 20 data pokts mini- 
mum should be obtained p a  test 

10.9 Run the test umil the horizontsl displacemeor exceds 
50 mm (2 iu) ar other value specified by the user. 
30.10 At &e end of the test, mmwe the normal smss fiom 

m0 specimen and disasscmble the devi= camhlly. Inspect the 
failmt nuface and clamp area carefally in order to i m t b e  

mechanisms involved. Note evidence of shear strains 
the specimen or at the clamps. Evideace of skar  stmim 

specinmu tested may resuft in discarding of the qecimen and 
refesmg E eycessive str- in thg specimen or slipping OCCUT, 
the test may have to be rerun at a lower n o d  stress. 

10.11 Repeat the tesl at a new mnnal sc res~  with a new 
GCL specimen. Test a mbinum of three specimens, each 3t a 
m-1 n o d  s m s s  speci64d by the user. 
10.12 Plot b e  res daxt as a graph of applied shear force 

versus container displacement For this ploq id- the peak 
sheat force and the shear force at the end of the test, if requind 
k m m i n e  the-horizontal displacemenls far these shear forces. 

10.13 Calculate &e peak shw stress, and altemativdy, the 
s h e a r s ~ a i t h e e n d o f t h e t e s r , i f r e q u i r e d , a s d i n  
Scctionl2. Subtract the inremal shea conedon (detw2lined m 
8.3) from the shear stress. l h  difkenca between the recorded 
shear stress and the internal shear correction is the actuzl shear 
stress applied to the specimen 

of a spcclmen that is not typical of other 

~ -- 
exrend m The direction of relative movement of the upper box 
a sufkient h e  to permit clamping the GCL to the upper 
box 
11.3 k m g  the upper half of the box into position and 

assanble the OOpnaI loa- apparatus as give3 by the w- 
fscaun‘s instmctions Use a roughened plate behvcen the top 
ofthe GCL and the n o d  loading plate. Clamp rhe GCL to the 
upper box. 

21.4 Apply she nomal sealing load. If &e test is for a wet 
condition, inundate the specimen and monitor vertical dis- 
p l a c m m s  until the sample comes to epi l i ium (see Note 9). 
Lf the GCL has been hydnted in a separate qpararus aad 
-fared to the shear box, apply the same load used in 
hybtion in the shear box and venfy equil~kiw 

foxoe loading device such that the loading T B ~  is in contact 
with the naveliag can-, but no shear force is applied. If 
~~~, adjust the location of the loading mn w minhk 
the induced momeot 

II -6 Apply the shear force using a coastant r a ~  of displace- 
ment that is slow enough to dissipate soil p o ~ e  pressures, as 
described in 10.7. If excess pore pressures are not anticipated 
on the interfacg, apply the shear force at a rate of 1 ram/min 
(0 04 infmin). 

11.7 R e d  the shear fbnx as desmi in 10.8. Continue 
the test until the horizomal displacement exceeds 50 mm (2 in.) 
or other wlua qeciiid the user. 
11.8 Remove the normal stress and disassemble the device 

at the end of the lest. Carefully inspect and ideahfy the hihue 
surface of the specimen and the area of the specimen clamp. 
S p e h  failures should be consistent for all tests in d e r  for 
the =st data to be comparable. 

11.9 At the end of the res& removc the soil specimen to 
determine the moisture content, Xrcquired 

11.10 Repeat the procedure for a minimum of two ad&- 
r i o d  n o m  stresses. 

11.11 Plot them data as duzckd in 10.12 and 10.13. 

11.5 Place thr &plaCcment indicators. AssembIe rhe shear . 

12- Calcnlaiioa 

contat, uni~  Yeight, and &gm of saturation, if qu i re& 

specimen far each rewded &ear force 5s follows: 

12.1 For tests udng sail, calculate the initial and final water 

12.2 Calculate the apparent shear stress applied to &e 

r = F]AC (21 

where: 
used the lower bax, compsd it inta the lows box to the * 7 = m m  @pa), 

moisture and densiry- Fill rhe lower COptaiDer with 
soil SO that the surhcc ofthe soil specimea promdes a @tame 

onehalf of the d,, of the soil, as described in Method 
080. 4 protrusian of I mm is sMicient for finc--gained 

11-2 Place the GCL loosely oilto the roughened surfaco. 

F, = shear fora  0, and 
A, = cogected m a  (m3. 
1221 Por tests in which the =ea of specimen contacr 

decreases wit6 increased displacaaenr, a conected area may be 
calculated This will o c a  in test devices in which the 
stadomy and trsve’hg containers h m e  &e same ovemll plan 

Y . Cziefully’ 1evd t he  soil s*ce. 

5 O O O Z 1 6  
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dimensians. In this case, the a c d  contact are3 will decrease 
as a hctian of horizontal displacement of the traveling 
cantaine. For square or reaa0gula.r con.tainers, the co- 
area is calculated far each displacement reading using the 
followips equalion: 

A , = A , - ( d x  w) (3 ) 

where: 
A, = carrectbdana (m'), 
A,  = initial specimen conract areti (m2), 
d = horizontal displacement of the travelisg container 

W = specimen cantect width in a direction perpendicuIar to 
(m>. and 

that of shear force application (m). 
1222 No area correctionmaybe requiredfortests in whtch 

the stationary contamer is larger rhan the naveling containnr, 
provided that the horizonral displacement of the traveling 
contniner does not result a decmse in Specimen cmtac1 a m  
(seeNom 13). 

NOTE I 5 - h ~  devices which apply b e  normal suess as a cmstant 
fcrce, far sample by daad wcighrs, any a r u  conzcmn wli=d IO rbc 
shear f u m  slso should be appiicd LO the n o m d  force. 
123 Plot the limiting vahlcs o f s h -  stress versus applied 

n o d  ssess for cachtest d c t e d  Limitingvalues typically 
am arpeakshearsuess and are end of&eT%st Orher limiting 
values may be specir3ed by tho use The shear stress and 
n d  strcss axes must be drawn to the same scale. 

12.4 Cormect the data poims with a bm-fit Saaight ljnc 
Some judgmax and experkice m y  be required to construct 
this he, which is referred to as dx peak fidm envelope. The 
slope of the Wuxe envelope is the coefficient of friction The 
angle of ffiction is debmind using the following equdon: 

T =  C i U,, x ran($) (4) 

where: 

Q, = noIlndslress, 
(9 
c = cohesion intercept. 

The)r-inhxpt of the straight line withx = 0 axis is tho 
adhesion inmcept, intercept c, or cohesion intercqX 

12.5 AdBirionally, thc e 6 c i E n r  of friction may be cllcu- 
Iared based on s h w  stresses at some displacement or at rhe and 
of &e ten Thc procedures in 12.4 can be used to derermine 5 

friction angle and cohesion intercepS using the shear Strass and 
aannal sues forthis athes condition Parameters obtained for 

= peakshesrstress, 

= angle of & h t  (degrees), and 

a condition other thm peak should be clearly identified 
whai condition they relate. 

33. Report 
13.1 In the report of the internal or interface shes  resismce 

by the direct shear method, IncIude the following informarion: 
13.1.1 Project, W s ) ,  and description of GCL specimens 

tested and direction remd 
13.12 Complete mformatlon on any soils used in testisg, 

including soil preparation, compaction, moisture, gradation, 
classilica.cian, etc, and the methods us& 
13.1.3 Description of the test apparatus, including con&a 

dimensions, loading apparatus, and recording devices used. 
13.1.4 All res cbaditioas, including n o d  pressures uscd, 

rate of h o r i z o d  displacement, specimen (icludbg sail) 
c o n s t f u d ~  and damping =tho& used. A &arch of tbe test 
specimen and test setup is recommaded 

13.1.5 Statement of any depames from rhe suggesred test 
procedure, mcluding use of the last device outsido of is 
calibrmd operating range, as reqked for special studies, so 
that the r d t s  can be evaluated and used. 

13.2 Camplete Test data, including plots of shear force 
versus hoizontal displacement and a plot of peak shear stress 
versus n o d  mess for the ~sts conciucrcd. Clearly mark all 
data poinrs, the fiilurc envdope, and the adhesian or mbesion 
inresc:pg and fiiction vlgle values. Indicate over whai normal 
stress range b e  values of adhesion or cohesion and fiicricm 

14. Prrdsion and 33ias 

angb *lY- 

14.1 PredsiOn-The precision of this tesf method is being 
established. 

142 B b T h e  vzhe of the intemal and i n t e c e  shear 
resistance of GCL cxnk & h e d  only ia terms of the mattrials 
and conditions used duhg testing. Because of the many 
variables m ~ o M  and the lack of a superior standard or referee 
method, there are no direct data to ae tamim bias. 

142.1 The value of the intemal and inkrfiice shear resis- 
tance of OCL can be & b e d  only m term of a test method. 
When.& test medad is the de-0 test method, mea- 
surements of the &mal or ixtefice shear resis;aoce of GCL . 
have no bias. 

15. Keywords : >  

shes resistance; perfonnanc,o t sc  shear resisrancc 

. -  - 
15.1 co&cient of friction; &eo shear; GCL; interface 
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