
4785 

REMEDIAL INVESTIGATION REPORT FOR 
OPERABLE UNIT 1 
VOLUME 3 APPENDIX B OCTOBER 1993 

10104193 ! 

DOE-FNIEPA 
900 
REPORT 

I 



FERNALD ENVIRONMENTAL MANAGEMENT P 
FERNALD, OHIO 

IAL INVESTIGATION AND FEASIBIEH STUDY 

VOLUME 3 
WP€rnIX €3 

d 

_- . . . - . . . .. 

U.S. DEPARTMENT OF ENERGY 
FERNALD FIELD OFFICE 

I 



- ,a- 
REMEDIAL INVESTIGATION REPORT 

FOR OPERABLE UNIT 1 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

FERNALD, OHIO 

REMEDIAL INVESTIGATION AND FEASIBILITY STUDY 

VOLUME 3 
APPENDIX B 

OCTOBER 1993 

US. DEPARTMENT OF ENERGY 
FERNALD FIELD OFFICE 



TABLE OF CONTENTS - APPENDIX B 

Introduction to Appendix B 
B. Surface and Subsurface Media 

B.l Surface and Vadose Zone Soil 
B.l.l Surface Soil 

B. 1.1.1 CIS On-Site Radiological 
B. 1.1.2 Radiological (RVFS. EMF') 
B . 1 . 1.3 Inorganic (WPASRCRA) 
B. 1.1.4 Organic (WPASRCRA) 

B.1.2 Subsurface Soil 
B.1.2.1 Visual Classification of Soils (RUFS) 
B.1.2.2 Radiological (RWS) 
B.1.2.3 Organic (RUFS) 

B.2.1 Well Construction Logs 
B.2.2 Groundwater within the Glacial Overburden 

B.2.2.1 Radiological (RVFS, 84 GW Study, RCRA) 
B.2.2.2 Inorganic (RUFS, RCRA) 
B.2.2.3 Organic (RUFS, RCRA) 

B.2.3 Groundwater within the Great Miami Aquifer 
B.2.3.1 Radiological (84 GW Study, RVFS, RCRA) 
B.2.3.2 Inorganic (RVFS, RCRA) ~ 

B.2.3.3 Organic (RVFS. RCRA) 

B.2 Groundwater 

B.3 Surface Water and Sediment 
B.3.1 Surface Water 

B.3.1.1 Radiological (BMP, 84 GW Study, EMF') 
B.3.1.2 Inorganic (BMP) 

B.3.2.1 Radiological (EMF', 86 Rad Survey of Paddy's Run, CIS, RUFS) 
B.3.2 Sediment 

FERWUlRN22WX. 1 ZXONAB09-29-936 i 



B. 

SURFACE AND SUBSURFACE MEDIA 



B.l 

SURFACE AND SUBSURFACE MEDIA 
SURFACE AND VADOSE ZONE SOIL 



B.l.l 

SURFACE AND SUBSURFACE MEDIA 
SURFACE SOIL 



B.1.1.1 

SURFACE AND SUBSURFACE MEDIA 
CIS ON-SITE RADIOLOGICAL 



FEMP-01RI-3 DRAFT 
August 16. 1993 

4r8 5 

c 

c 

m 

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

B-1-1 



FEMP-01RI-3 D m  
August 16.1993 

I 
I I 
I I 
I I 

I 
I 

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

B-1-2 



FEhP-01RI-3 DRAFT 
August 16.1993 

m 

v)a 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 3 0 3 0 0 0 0 0 0 0 0.9 3 0. ? 3 0.0. 0.0.9 9 9 9 3 9 3 

B-1-3 



FEMP-01RI-3 DRAFT 
August 16,1993 

I . 

I . 

m 

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

B-1-4 



FEW-01RI-3 DRAFT 
August 16.1993 

I I 
I I 
I I 

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

B-1-5 



FEMP-01RI-3 DRAFT 
August 16,1993 

I 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
??9???????????????????????????????????????? 

B-1-6 



FEMP-OlRI-3 DRAFT 
August 16.1993 

5 

B-1-7 



FEMP-olRI-3 DRAFT 
August 16.1993 

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

B-1-8 



FEMP-ON-3 DRAFT 
August 16,1993 

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

B-1-9 



FEMP-OIRI-3 D W  
August 16.1993 

c 
478 8 

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

ssccccc 
c c c ~ c c e  
. . . . , . . 
ccccccc 
\ t u 0 0 0 0 0  

Q Q Q Q Q Q Q  u u u u u u u  

zzcz  
. . . a  
cccc 
0 0 0 0  
(L(L(L(L 

Q Q Q Q  u u u u  
cccc 

m m m m  u u u e  

988% 999999 
N N N N N N  

9(Lo.(L(L.o. 
N N N N N N  

8 r n r n r n h h h h h  

N N N O O O O O  
N N N c c c c r  
PlWIONNNNN 

???????? 

ffeffeff ff ff ff 
EEz!z!Ez!Ez! 

B-1-10 



FEMP-01RI-3 DRAET 
August 16,1993 

c 

B-1-11 



. .C 

FEMP-01RI-3 DRAFI' 
August 16.1993 

I 
I 

I 

I 

I 

I 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
?99?9?9????9??9???9????????????????9??????? 

B-1-12 



FEMP-OlRI-3 DRAFT 
August 16.1993 

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

B-1-13 



I I 
I I 
I I 

FEMp-olRI-3 DRAFT 
August 16,1993 

0020 
B-1-14 





FEMP-OM-3 D m  
August 16,1993 

4rt  
iE 
I C  . -  

I 
I 
I 

I I 
I I 

I 

B-1-16 



FEhP-OlRI-3 D M  
August 16.1993 

O O N  0 0 0 0  ??'("'$.RK 
UNb 

I c o w ,  
I I 

ecec 
Q Q Q 0 3  u u u u  

u u u u u u o  
??????7 ee2zeeezezz . . . . . . . . . . .  zgzz  . . . .  

u u u u  mmmm 
NNNN 
Q Q 0 3 0 3  
h h h b  

!2!2!2!!! . . . . . . . . 
cccc 

oooq8 
NNNN 
0 0 0 0  

naa  0 0 0 -  
0 0 0 0  
NNNN 

ssss 
NNNN 

.o.o.o.b.o.o.o.o.o.o 
?????????? 

B-1-17 



FEMP-OIRI-3 DRAFT 
August 16.1993 

gE I 8, i 
I U U O I  

i m n v a  ????"!?~YY?????????????????YY??????????????? 
- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

s 6  e I 
- U  I 

Q L  I 

L O  I I u A  I 
U 
v u  I I 
M U  I 
L- I I 

U Q  ; I 

E2 : 

C I  : 5 , :  "6 ; g p ;  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
a c c ) v e  ? ? Y ? ? ? ? ? ? Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y ? ? ? ? ? Y Y Y Y Y Y Y ~ Y Y Y Y Y Y  ----- ----c 

I 
m m m m m m m  

uuuuuuu 
??????? 
s s % % s s s 
222222e 
E E 2 '2 2 '2 2 

c 

B-1-18 



FEMP-01RI-3 D W  
August 16.1993 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
? ? ? ? ? ? 9 ? 9 9 ? ? 9 9 ? ? 5 5 ~ 5 ~ 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  
-c-c------cc--cc 

B-1-19 



FEMP-OlRI-3 DRAFT 
August 16.1993 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
YYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYY~ 

B-1-20 



FEMF'-01RI-3 DRAFT 
August 16,1993 

a 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
q Y r q Y Y Y Y q q Y Y q Y q Y Y Y q q ? ? ? ? ? q q q q q ? ? ? ? ? ? ? ? ? ? q ~ ~  

C C C C P  c-----c-cc 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
---r--------rrr----r,,,,,-----,,,,,,,,,,--- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

c 

c 

m 

B-1-21 



FEMP-OlRI-3 D W  
August 16.1993 

I 
I L  * u  

5 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
I Y Y Y Y S Y Y Y S Y Y Y ~ Y Y Y Y Y Y Y Y Y Y Y Y S ? ? ? ? ? Y S S S Y Y S S Y S ~  

ccc-c 

N N O O O O O Q Q Q Q  

S?????????? 
NNNN cccc 

NNNN 

f f f f f f f f  
!2!2!2!2 

0-0-  

N N N O  
e c 9 - P )  
NNNP) 0 - m O - m  
bhhh 

???? 

m m m m  
cccc 

B-1-22 



FEMP-OW-3 DRAFT 
August 16.1993 

I 

m 

$i Yal 

m a  

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
~ Y Y Y Y Y Y Y Y Y ~ Y Y Y ? ? ? ? ? Y Y Y Y Y ? ? ? ? ? Y Y Y Y Y ? ? ? ? ? Y ~ ~ Y  

ccccc cccc-ceccc-cccc 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  '-c--c---c--c-mm~~mooooommmmm-c--cmmm~m---- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ccccc 

e 

c 

m 

B-1-23 



FEMP-OIRI-3 D m  
August 16,1993 

I I 
I . 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
~~~YLr!YLr!~YYLr!YLr!Lr!YYYLr!Lr!YYYYYY~Lr!Lr!YLr!YYLr!Lr!Lr!Y?????YLr! 

NNN- 
?'f ' fN ""3  ?? . 

m m m  
0 0 0  
""Io 
E?E?E? 
22.2 

B-1-24 



FEMP-01RI-3 DRAJT 
August 16,1993 

a 
I I 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y ? ? ? ? ? Y ~ Y Y Y Y Y ~ Y Y Y Y Y Y ~  

--cc- c - 
m 

B- 1-25 



FEMP-OlRI-3 D m  
August 16.1993 

I I 

I 
I 
I 

I I 

I 
I 

B-1-26 



FEMP-01RI-3 D m  
August 16.1993 

a 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -- --ccc ~ c - - - ~ ~ ~ - c - - ~ c ~ c ~ c - c - ~ ~ - ~ -  

f 

U 

i 
-1 
M 

hUUU 
?E?? 

uu0. 

WlMQ 
O O N  
uun 0.0.0. 
h h c h  
m m m  

939 

-e- 

4185 

B-1-27 



FEMP-OlRI-3 D W  
August 16.1993 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
Y Y Y Y Y Y Y Y Y Y Y Y Y ~ Y Y Y Y Y Y Y Y Y Y Y Y ~ Y Y ~ Y Y Y Y Y Y Y Y Y Y ~ Y Y  
-e-cccccc 

c c a I 
I 
I 

I 
I 

m 
I 
I 
I 
I 

I 
I 

I 
I 
I 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ccc-ccccc 

Q o D Q a O  
N N N N  
22SE 
cccc 
O D Q Q Q  
u u u u  

Q Q O O  

VIU-iQQ 
NN?? 
K!K!xz 
cc-c 
aQQQ u u u u  

o u u e  Z?$$ 
U h h h  
hhhh 

aOaDoDQ 
u u u u  
ccc- 

u u u u u  

Q Q Q Q Q  
hhhhh 

Q Q Q Q Q  u u u u u  

????? 

$$$E$ 

0 0 0 0  

x x x x  
ccc- 
Q Q Q Q  
u u u u  

. .. .. .. .. .. .. .... .. .. .. .. .... .... .. . 
cc-cc-cc-ccccc-c-- 

B-1-28 



I I 
I 

I 
I 

ooooooooooooooooooooooooooooooororororororororororororo ~~"YY""""""""""""""""""""""""""------------ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

FEMP-OM-3 DRAFT 
August 16.1993 

B-1-29 



I 
I , 

r - - ~ r - - - r - - e - c - - - r ~ m ~ m m m m m m m m m m m m m m m m m m m ~ m U I  0004000004900000000000000000000000000000000 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

FEMP-01RI-3 DRAFT 
August 16,1993 

B-1-30 



FEMP-OlR14 DRAFT 

I 
I 

I 

October 12.1993 

4.785 
v 

Y) 
9. 

B-1-31 
0 r 3 7. 



-- #--- 4785 : 

FEMP-OlRI-4 DRm 
October 12.1993 

e r 'I 
I Y  

c 

c 

m 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
99??9??????????????9??????????????????????? 

h 
Ln 

B-1-32 



FEMP-OlRI-4 DRAFT 
October 12.1993 

a 
*785 

B-1-33 





FEMP-OlRI4 DRAFT 
October 12.1993 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
---ulululululInulululInInInInInIn,,In,,,,,,,,,,,,,,,,,,,,,, . . . . . . . . . . . . .  . . . . .  

c 

.- 
m 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  ~ ~ ~ ~ 0 ~ ~ ~ 0 ~ ~ ~ ~ ~ 0 ~ ~ ~ ~ 0 0 3 q q q q q q q q o q o o o q o o q q 0 0 0 0  . . . .  . .  . . . .  . .  

B-1-35 



FEMP-OlRI4 DRAFT 
October 12.1993 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
Y Y Y ~ Y Y Y ~ ~ Y ~ ~ Y ~ Y Y Y ~ Y Y ~ Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y ~ Y  

I S 8  
I u n a  

, c o v e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I nn-l 0 0 -  * ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ O ~ O ~ ~ O ~ O O O O O O O O O O O O O O O O O O ~ O  

I 

, 
B-1-36 



FEMP-OIRI4 DRAlT 
October 12.1993 

I , 
I : c  : 

a 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
~ Y Y Y Y Y ~ Y Y Y Y Y Y Y Y Y Y Y ~ Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y ~ Y ~ Y ~ Y Y Y  

B-1-37 



FEMP-01RI-4 DRAFT 
October 12.1993 

I 
1 L 8  : e :  

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  y y y y y y y y y y y y y y y y y y y y y y y y y y y m y y m m m m m ~ m y y y m ~ m  . .  . . . . . . . - 
m 

oooooooooooooooooooooooooOOOOOooooooooooooooooo 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

B-1-38 

' .% . -  



FEMP-OlRI-4 DRAFT 
October 12,1993 

I 
I 
I I 

I 
I , 

. 

m m ~ u t m m m m m m m m m m u t m u t m & n m m m m m m m m : L ? m m m m m ~ m m ~ ~ m 1 : L ? m : L ?  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
. . . . . . . . . . . . . e . . . . . . . . . . . . .  . . . . .  . .  . .  

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

B-1-39 



FEMP-OlRI4 DRAR 
October 12,1993 

B-1-40 



FEMP-OlRI4 DRAFT 

P - 
, ,  _. 

B-1-41 



FEMP-01RI-4 DRAFT 
October 12.1993 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
"!"!"!"!Y"!YYYYYYYYYYYYYYYYYY"!YYYYYYYYYYYY"!YYYYY 

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

B-1-42 



FEMP-OlRI-4 DRAFT 
October 12.1993 

I , 

I 

I I 
I I 

I I 

I 
I 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
1 Y 1 Y y Y y Y Y Y Y Y y Y 1 Y Y Y Y Y Y y Y Y Y y y 1 1 Y ~ Y Y Y 1 Y ~ ~ Y Y 1 1 Y  

c 

c 

m 

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

B-1-43 



FEMP-OlRI-4 DRAFT 
October 12,1993 

4 9 m  . -  
*c '-I 

m $3 
u)a 

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

B-1-44 



FEMP-OlRI-4 DRAIT 
October 12,1993 

I 
I 
I 

I 

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

B-1-45 



FEMP-OlRI4 DRAFT 
October 12.1993 

4785 i 

0 0 0 0 0 h h h h h W W  
? ? ? ? ? 7 7 7 7 7 ? ?  

m m m  

NNU 
hhh 

??? 

222 
aDmw u u u  

mmmm 
???? 
hhhh u u u u  
NNNN 

D O W W W  u u u u  
cccc 

u u u u  
???? 
ECEC 
cccc 
cccc 
oDcoww u u u u  

U N N N N N W W W  
??????"?? 

B-1-46 



FEMP-OlRI4 DRAFT 
October 12,1993 

i 

B- 1-47 



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

FEMP-OlRI-4 DRAFT 
October 12.1993 

B-1-48 



FEMP-OlRI-4 DRAFT 
October 12,1993 

I 

! E  i :r ' 

c L 

, 

ooooooooooooooooooooooooooooooooaoaoaoa0aoOI0 ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? 9 9 9 q q q q q q q q q - q - q - q - q 7 ? 7  

B-1-49 



I .  

FEMP-OlRI4 DRAFT 
October 12.1993 

B-1-50 



FEMP-OlRI-4 D R m  

L 
Q r 
t B  m m  nz 

B-1-5 1 
P. . .-, y' 8 

t .  . 



478& FEMP-OlRI4 DRAFT 
October 12.1993 

! 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
'7????????????????????????????????????????? 

0 0 0  

0 0 0  u u u  

Q Q Q  u u u  

9'9'9 

22s 

B-1-52 



FEMP-OlRI-4 DRAFT 
October 12.1993 

a 

01 

9: 
m a  

? 
i .  

oooooooooooooooooooooooooooooaaaaaaaaaa0ooo 
? ? ? ? ? ? ? ? ? ? ? ? 9 ? ? 9 ? ? 9 9 ? ? ? ? ? ? ? ? ? 7 7 7 7 7 7 ~ y - 7 ? 9 ? ?  

i".;- 418s 
m 

0 a n o  
??E 

.. ? 
a u w  - 3 0  

a r m  
U C  m a  
n .- 
m m -  
a- 

- Y e  

.C 44 

5.5% 
3 L W  
cnnu 

B- 1-53 



FEMP-OlRI-4 D R m  
October 12.1993 

c c c c c c ~ ~ c c c c ~ ~ c c c c ~ c F ~ c ~ c ~ c c ~ c c c c F F c c c c c c ~ c  0000000006600006660066666669066660006000606 ................................................. 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

c 

m 

B-1-54 



FEMP-OlRI4 DRAlT 
October 12,1993 

0) 
t 
c 

0 0  

oooooo??oo~o ??????ss??&? 
NNOONNUU---U 

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

B-1-55 



FFiMP-01 R14 DRAFT 
October 12,1993 

I 
I 

I I 
I 
I 

0 0 0 0 0 0 0 0 0 0 0 0  uuuuuuuuuuuu 

uuuu 
???? 

.Ye- 

# N O *  m o o  
O h h  

??? 

EEE 
mmm 
ccc 

B-1-56 



c? 

$5 Yo,  

m a  

FEMP-OlRI-4 DRAFT 
October 12.1993 

i 'b- 'I ' 4 1 8 3  

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
??9???????????????????????????????????????? 

B-1-57 



FEMP-OlRI4 DRAFT 
October 12,1993 

m 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

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

N N N N W W W W W O O O O O O D  
w O D w w 0 . 0 . 0 . 0 . 0 . l n m m l n m a  0.0.0.0. 

hhhh 

B-1-58 



FEMP-OlRI-4 D R m  
October 12,1993 

f 

I , 

a 
U 

.( 
c 

J 

c 

m 

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

B-1-59 



4786 I 

FEMP-OlRI-4 DRAFT 
October 12.1993 

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

B-1-60 



FEMP-OlRI4 DRAFT 
. October12,1993 

I 
I 

9 9 2 9 2 S 2 S E 2  . . . . . . . . . .  

0 0 0 0 0 0 0 0 0 0  
?????????? 

7- 4785 

c 

c 

m 

B-1-61 



B.1.1.2 

SURFACE AND SUBSURFACE MEDIA 
RADIOLOGICAL RESULTS 
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SURFACE AND SUBSURFACE MEDIA 
INORGANIC RESULTS 
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FEMP-OlRI-4 DRAR 

PROJECTYU(BEIL: 602 3.2 
BORING llU@ER: 1004 

611- ELEVATIQI: 579.0 

EN&INEER/QOLOCI~: M. toLDBERG 

_- 

PROJECT WARE: f W C  W F S  

QxIW)INAlES: YORTW 481.421.39 EAST 1,377.897.48 DATE: QUZ0/00 

M: Depth N/A D a t e / l i r  Y/A DATE STARTED: 02/20/88 

i 

Dapth W/A D a t e / l f r  Y/A DATE -WED: 02/21/00 
DRILLING METWOOS: CABLE-TOOL IPAGE 1 

2s .o I--- 1 

R 
E I  
C Y  o c  
v n  
E E  
R S  
Y 

SHELBY TUE. 

I 

1 

SHELBY TUBE. 

l2 I 

1 

W K S  

! 

& 

NOTES: . .  
PUSHED TUBE 2.0 FT. RECOYERY 1.0 Fl .  

B-1-117 
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PROJECT WIBn: 602 3.2 

B a I Y G  IMtUER: 1011 
oRQ#, ELEVATlQI: 

EYGlNEER/tEOLOCl~:  0 .  DUIYIYC 

PROJECT WE:  fUK R l / l S  

coo11D1yAlES: NORTH 482,211.6 UST l,m,%0.90 DATE: 12/01/87 
GUL: Depth Y/A D a t e n i r  Y/A DATE STARTED: 12/01/87 

D m h  Y/A D a t W l i r  Y f A  DATE W L E T E D :  12/02/87 y H L E E  

D R l L L I Y G # I ~ S :  CABLE-TmL 

007612 
12/01 /87 

PACE 1 OF 1 - 
B 
1 s  
O A  
Y I  
S P  

L 
O E  
Y 

PUSHED SHELBY W E .  

- 
R 
E l  
E l  
0 1  
V I  
E l  
R !  
Y - 

2 

- 

- 
1 .Q 

- 

EL 
H W O  ppa: 
a 8 0  cpa: 
W 8 40-SO cph 

PUSHED SHELBY TUBE. 

, 

i 
CL 

n w  0 PPlD 
a = O  cpn 
W 8 40-SO cpn 

BOTTOM OF BORING 56.5 
NOTE:: . .  
23.5 - 25.4’ 

B-1-118 
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I 

#mn YUlsED: 602 3.2 PROJECT WQ: Roc R V F L  

m a I Y G  UmER: lozs -1UTES: WRTH 482,021.82 EAST 1,378,509.45 DATE: 12/21/87 

G R W  €LEVATIOM: M: Depth Y/A 0 8 t e / l h  M I A  DATE STARTED: 12/21/87 

ENC1NEER/CEOLOGlST: E. DUUNlNG Depth Y/A D a t d T i a  Y/A DATE CU@LETED: 01/06/88 

DRILLIYG mms: UBLE-TOOL PAGE 1 OF 2 

o s  E R S 
E A D T  L S  E 1  U Y  
P M A 1  O A  C Y  tll 
T P T M  Y M  O C  C B  
H L E E  S P  V H  s o  

E L E E  L 
0 E R S  
Y Y 

DENSE YELLWISH-BROW SAW (WVR 5/41 M. s4 
12/21/87 16 15 HARD, DARK BROW CLAY (1WR 4/31 Y l l H  S&E W S E  GRAVEL, DRY. EL 
ooteoo 4 DENSE LIGHT GRAY GRAVEL ROO: (1WR 6/!1 m. W 

1500 15 
1.51 I I I  I 

007801 
12/21/87 
1 5 w  

3.0 

HARD DARK BROW CLAY (10VR 4/31 YITH #I)(E mSE GRAVEL, DRY. CL 
50 HARD DARK O L I V E - G U Y  CLAY (51 3/2) YITH #IIE 6RAVEL, DRY. CL 
43 9 LIGHT GRAY VERY DENSE GRAVEL (IOYR 6/11. CP 
36 

4.5 
4.9 
Y/A 

I nnr 0 pp 
cpn' 

m.60 C F  
a = 0 

007802 
12/21/87 
1645 

4.5 

007803 
12/22/87 
1016 

6.0 

007804 
12/22/87 
1021 

7.5 

007806 
12/22/87 
1351 

:::)""I 4.5 a = 0 cpp 

m.80 

HARD OLIVE CLAY (51 4/31, DRY. CL 
10 
13 18 
13 

HARD OLIVE CLAY (51 4/31 ,  DRY. CL 
31 luRD DARK OLIVE GRAY CLAY (51 3/21 Y l T H  A TRACE OF FINE EL 
22 18 GRAdL, DRY. 
28 

HARD DARK OLIVE GRAY W Y  (5Y 3/2) YITH A TUNE OF F I E  u 
19 GRAVEiL, DRY. . .  
23 6 
30 

HARD, OLIVE-GRAY CLAY (5Y 4/2) Y1TH.A TRACE OF FlWE GRAVEL, EL 
13 DRY. 
17 15 

4.9 

4.9 

4.5 

n r u  0 P 
a + O  cpr 
6 r . m  cpr 

H n r  D ppll 
a 8 0  C P  m = m  cpa 

H W O  pB 
a 8 0  cpn 
w.60 cps 

nmJ= 0 w 
a = O  cpr, 
6r = 120 cpa 

1 

007807 
12/22/87 
1357 

10.5 Fl m = 120. 

HARD, OLIVE-GRAY CLAY (51 4/21 YITH A TRACE OF FINE GRAVEL, CL 
25 DRY. 
27 18 STIFF, YELLWISH-EROUI CLAY (10YR 5/61 SILTY AND DRY. EL a 

3.5 
H r u  0 

EX' = 40-60 cp 
Q 1 0  - cpl 

4.5 

1.5 

MOTES: 
SAMPLES COLOR BY W E L L  WLOR CHART AYD ELW CQYTS V I A  Mfn. J 

nmJ= 0 PPI 
a = 0 cpo 
m = 120 c p  

B-1-119 

1 1 

007808 12 
12/22/87 19 
1625 22 

12.0 

OOTBOP 5 
12/23/87 7 

0826 11 
13.5 

STIFF, YELLWISH-BROW CLAY (1OYR 5/6) SILTY AND DRY. CL 
HARD ERQIWISH-YELLW CLAY (10YR 6/81 YlTH A TRACE OF FINE CL 

18 GRAvfL, DRY. 

VERY STIFF YELLWISH-BRQM CLAY (IOYR 5 / 4 )  TO (10YR 5/11> CL 
YITH A TRAk OF GRAVEL, DRY. 

12 

007810 
12/23/87 

DSbO 
15.0 

VERY STIFF, YELLWISH-BROW CLAY (1OYR 5 / 4 )  TO (10YR 5/81 CL 
17 
26 18 
27 

YITH A TRACE OF GRAVEL, DRY. 
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D O  
E A D T  
P M A 1  
T P T M  
H L E E  

E 

00781 1 
12/23/87 
0935 

16.5 

007812 
01/Q7/88 
0945 

18.0 

oonis 
1010 

01/07/68 

19.5 

oonii 
01/07/68 

1550 
21 -0 

007815 
01/07/88 

1500 
22.5 

FEMP-OlRI-4 D R m  
October 12,1993 

I B R S 
U Y  T L f  E 1  

O A  C Y  S M  s R W K S  
Y M  o c  C B  F 
S P  V H  s o  

L E E  L 
0 E R S  
Y Y 

SHELBY TUBE PUSHED. 
n-0 p p ~  

14 0 8 0  cpa 
ar=6o*uo cpn 

UARD, BRQlYISH YELLW U A Y ,  MITRACE OF GRAVEL (51 6/61 CL 4.5 
18 SLIGHTLY MOIST AT 18 Fl .  Wrrp0 p m  
18 14 0 8 0  Ci 22 ar 8 60 C". 

WAR0 BRROUWISH YELLW U A Y ,  U/lRACE OF GRAVEL (5Y 6/61 CL 4.5 
29 SLIG~LY )(om AT 18 FT. Hrrp 0 
22 12 o 8 0  E: 

0 8 0  pB 

27 a r 8 5 0  gr 

STIFF, DARK GRAY CLAY ClOYR 6/11, TRACE OF GRAVEL, MOIST. CL 1.5 
12 H r v  0 
17 12 cp 
18 ar=6o-uo cpn 

STIFF, DARK GRAY CLAY ClOYR 3/11 TRACE OF GRAVEL. CL 
3 . .  Hrrp 0 
4 14 o 8 0  
3 a r = m  k 

. .  

DATE: 12/21/87 -a 
DATE STARTED: 12/21/87 

~~~ 

DATE W L E T E D :  01/06/88 I 

PAP 2 Of 2 '  I 

NOTES: 
SAMPLES COLOR BY WUYSELL COLOR CHART AND B L W  CQRlTS VIA ASTk i 

B-1- 120 
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PROJECT Y)IBER: 602 3.2 

BORING YU(BER: 1027 

GRQIQ) ELEVATIOl: 583.0 

EYGIHEER/GEOLOtlST: 0. WCLEY 

._ - 
PROJECT W E :  Rot RVFS yr- 

CQIODIYATES: NORTH 481,980.78 EAST 1,379,519.44 DATE: 12/21/87 

DATE STARTED: lti; --- M: Depth Y/A D l t 8 / l h  Y/A 

DATE o#pLElED: 12/22/87 DIp th  Y/A D l t 8 A i r  Y/A 

11.0 

SHELBY TUBE. 
0078a5 
12/21/87 
1537 

.- .- 12.0 

18.0 

SHELBY TUBE. 
007878 
12/22/87 
1010 

20.0 

DRILLXYG #rnoDS: CABLE-TQ# 

I W T o (  OF BORING 31.5 I 

PACE 1 OF 1 

I NOTES: . .  

0 R O S  
E A D 1  L O  E I  
P M A 1  O A  C Y  
T P T M  u n  o c  
H L E E  L P  V H  

E L E E  
0 E R S  
Y Y 

B-1-121 
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UY 1 
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C B  F 
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L 
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00?61? 27 
01/10/88 24 
0930 17 

1.5 

0955 27 

007020 10 
01/10/88 10 
1008 10 

6.0 

21 
7.5 

007024 3 
01/11/88 5 

1415 6 
10.5 

01/11/88 11 I O:: I :: 
I S  .o 

R 
E I  
C Y  
o c  v n  
E E  
R S  
Y 

HARD YELLWISH BROW SILT (1OYR 5/41, DRY. ML 4.5 

14 
6 r = o  cpl 

a CL* I I 
VERY STIFF, YELLWISH lftOUlISH LILT YITH 1- GRAVEL (10YR 5/11 ML I 

H n r  0 PP I I 2s 1 a = O  ccr 
DRY. 

12 

I 

ML Y/A SILT SIZE FLY ASH, DRY (2.5Y 2/01 BRITTLE. 
H n r  0 

6 a 8 0  
6r = 240 

SILT SIZE FLY A S H ,  DRY (2.5Y 2/01 BRITTLE. ML Y/A 
WARD, DARK BRW CLAY (10YR 4/31 TRACE OF GRAVEL, DRY. u 4.5 nnrr 0 

12 a = O  

I 

SHELBY TUBE. . .  

VERY STIFF DARK BRWN CLAY (10YR -1 TRACE OF MAVEL, DRY. CL 3.5 
HnrP 0 Fn 

10 a 8 0  CPI or= 120 cpa. 

VERY STIFF DARK BROYY CLAY (1OYR 4 / 3 )  TRACE OF GRAVEL, DRY. EL 3.5 
VERY STIFF DARK B R W  CLAY (1OYR 4/31 YITH ORGANIC DEBRIS, OL 2.5 Hw 0 pp~ 

18 DRY. 1 0  cpl 
Br=120 cp 

MO1 ST. - 0  w 
18 a = O  C:? 

Br = 100 C? 

VERY STIFF DARK BRW CLAY (1OYR 4 / 3 )  YITH TRACE OF GRAVEL, EL 3.0.  

H r u  0 pr. 
16 I I I 2s I a 8 0  C-' 

VERY STIFF DARK BRW CLAY (10111 4 / 3 )  YITW TRACE OF GRAVEL, 
EYCWNTERED LIME SLWCE AT 12 FT., MOIST. 

Br = 120 e -  

VERY STIFF DARK BRW CLAY (10YR 4/31 ,  TRACE OF GRAVEL, MOIST EL 3.0 

14 
Br=120  cp 

HARD DARK GREY CLAY (1OYR 4/11 WGRAVEL. U 4.0 
e 1 0  -I cp n r u  0 

B r = l t O  w 
TRACE OF L I E  SLUDGE AT 13.5 FT., MOIST. 

16 

UOTES: 
SAMPLES V I A  IUNSELL COLORS, AsII(. 

B-1-122 
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PROJECT B: 602 3.2 

WIRIYCYUIBER: lo28 

GRQllD ELEVATION: 

L- 

: - = 6 w 3  - -- PRQlEtl yA#: RPC R W S  

WORDIYATES: m l H  481,=1.60 EAST 1,378,158.071 DATE: 01/10/88 

M: DcOth N/A D B t e R i r  N/A I DATE SIARTED: 01/101& 1 
~ .- 

I D.t8/ l ir  N/A I DATE CQIPLETED: i v i 4 n a  EYGINEER/CEOL#IST: W. GOLDBERG Depth Y/A 

DRILLING METIOS: CABLE-TOOL IPAGE 2 O F 2  

007836 
01/12/88 

1420 
9 . 0  

16.8 

8 
10 
16 

18.5 

007837 
01/12/88 

1450 
10.5 

007831 
01 I 1  2/88 

21.5 

007832 

18 
23.0 

9 
17 
29 

!7.5 

- 
R 
E 
E l  
01 
V I  
E l  
R !  
Y - 
1 .I 

- 
12 

- 
12 

- 
12 

10 

- 
18 

10 

- 
18 

- 
8 

- 
14 

- 

SHELBY TUBE. 

HARD GRAY CLAY YITH TRACE OF GRAVEL (2.5Y 5/01, DRY. 

HARD DARK GRAY U A Y  (10YR 6/11 YITH GRAVEL, DRY. 

HARD DARK GREY CLAY (10YR 4/1) WGRAVEL, DRY. 
. .  

HARD YELLWISH BROW CLAY (1OYR 5/42 TRACE OF GRAVEL, DRY. 

HARD YELLWISH BROW CLAY (10YR 5/41, TRACE OF GRAVEL, DRY. 

HARO YELLWISH BROW CLAY (10YR 5/41 TRACE OF GRAVEL YlTH 
LENSE OF DARK GRAY CLAY AT 25 FEET ( 1 6 ~ ~  5/41, DRY. 

HARD YELLWISH BRQIW CLAY (10YR 5/41 TRACE OF GRAVEL WLENS 
OF DARK GREY CLAY AT 25 FT. (10YR 5/41 DRY. 
DENSE YELLWISH BRQIW SAND (1OYR 5/61 DhY, TRACE OF GRAVEL. 

VERY STIFF DARK GRAY CLAY (1019 4/11, )(OIST. 

VERY STIFF DARK GRAY CLAY (10YR 4/11, MOIST. 

. .  

WnrprO 
0 = O  cp 
Br = 120 cp 

4.0 
n n w o  PrJ’ 
0 = O  C .- 
B r =  100 C T  

-_  
4.0 

H r v  0 m-. 
0 8 0  
W =  100 

Iy: Br = 100 

4.0 
nrrP 0 
0 = O  
B r =  100 El 

6.0 

2.0 0 = 0 
H W  0 ,-.E: 

W =  100 

BOTTOM OF BORING 31 

IOTES: 
MPLES V I A  WNSELL COLORS, ASTM. 

1 

B-1-123 
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PROJECT YUIIBEIL: 602 3.2 

sORlwG YUQIER: lo51 

G R W  ELEVATION: 
ENCINEEIL/GEOLOCIST: I(. COLDBERG 

FERNAID RI/FS 

PROJECT yA#: fWC R V F S  

COORDINATES: NORTH 481,16748 EAST 1,378,156.55 DATE: 04/05/88 

QIL: Dopth Y/A ~ a t o n i r  Y/A DATE STARTED: 04/05/88 

D g t h  Y/A mmir Y/A DATE -LEWD: 04/07/88 I 

FEMP-OlRI-4 D R m  
October 12.1993 

008837 
04/05/88 
0937 

9.0 

EOIW STIFF GRAY CLAY (5Y 5/1) DRY; TRACE GRAVEL. 
9 
11 12 
12 

DRILLING METHODS: CABLE-TOOL IPAGE '1 OF 2 

I 

008839 
0088UI 16 
04/05/88 11 

0010 13 
'10.5 

HARD VERY DARK GRAYISH BROW CLAY (10YR 3/21, DRY. 
OM832 2 
04/05/88 9 10 
0915 13 

1.5 

WEDIlM STIFF, GRAY CLAY (51 5/1) DRY TRACE GRAVEL. 
WEDIUC STIFF, YELLWISH BROW CLAY ( 1 6 ~ ~  5/81 mom, TRACE 

18 GRAVEL. 

HARD DARI: BROW U A Y  (1OYR 4/31, DRY. 
008833 6 
04/05/88 6 12 

OOZO 8 
3.0 

ow840 
04/05/88 

1400 
12.0 

VERY STIFF DARK BROW CLAY (1OYR 4/31  DRY. 
008831 21 
04/05/88 10 12 
opt5 11 

4.5 

HEDIU STIFF OLIVE GRAY CLAY (51 4 / 2 )  DRY, TRAeE GRAVEL. 
4 
5 18 
9 

VERY STIFF DARK BROW CLAY (10YR 4 / 5 ) ,  DG. 
008835 9 WEDIlM STIFF GRAY CLAY (51 Wl), MOIST. TRACE GRAVEL. 
04/05/88 11 10 
0930 7 

6.0 

008841 

1410 
04/05/88 

13.5 

WEDIW STIFF DARK BROW CLAY (10YR 4 / 3 ) ,  MOIST. 
0 0 8 8 3 6 8  . .  
04/05/88 11 10 
0935 7 

7.5 

WEDllM STIFF OLIVE GRAY CLAY (SY 4/2) DRY TRACE GRAVEL. 
5 #DIW STIFF VERY DARK GRAY (2.5Y 3 / 0 )  d C E  GRAVEL. 
7 18 
11 

oom62 
04/05/88 

1415 
15.0 

IQDllM STIFF OLIVE GRAY CLAY ( 5 Y  4/21 DRY, TRACE GRAVEL. 
7 
5 10 
12 

- 
5 

U 1  
S ) I  
C 8  sc  

1 

- 
CL 

- 
EL 

- 
U 

- 
EL 
EL 

- 
EL 

- 
EL 

- 
EL 
EL 

- 
EL 

- 
EL 
EL 

- 
EL 

- 

T 
S l o u p  a 

F 

1"- ' 
a1 I 

. -  :*-' ; : : , . I  B- 1 - 124 



FEMP-OlRI-4 D R m  
October 12,1993 

D S  
E 
P 
1 
H 

FERNALD RI/FS VI= C U S I F I U T I O I  OF SOILS 4 ?$ 5 - 
PROJECT YU(BER: 602 3.2 PROJECT WE: Roc RI/FS 

R f m I Y G  YUIBER: I OOORDINATES: NORTH 481.167.DE EAST 1.378.136.551 DATE: 06/05/88 

B 
A D 1  L S  
M A 1  O A  
P T M  U M  
L E E  S P  
E L 

O E  
N 

I DATE STARTED: 06/05/86 GRQIYD ELEVATIOI: ) = : D e p t h  Y/A D a t e R i r  Y/A 

EYGIYEEP/tEOLaCIST: M. COLDERG I D ~ t h  Y/A D a t e R i r  Y/A 1 DATE c#pLRED: 06/07/88 

0088c3 
04/05/88 

1500 
16.5 

~~ 

DRILLING METWODS: CABLE-TOOL I 2 O F 2 .  I 

4 
5 
11 

M u 1 8 4 6 2  
04/07/88 
0930 

21 .o 
2 
2 

008849 
04/07/88 

1040 
25 .S 

008848 
04/07/88 
0955 14 

15 
22 
50 

008851 
04/07/88 

1300 
28.5 

27.0 

16 
22 
37 

008852 
04/07/88 

1315 
50.0 

20 
22 
17 

- 
R 
E :  
C I  
01 
V I  
E l  
R I  
Y - 
18 

- 
16 

- 
18 

- 
8 

- 
10 

- 
6 

- 
18 

- 
18 

- 
18 

- 
18 

7 

MEDIUC STIFF DARK GRAY CLAY (5Y 4 / 1 )  DRY, TRACE GRAVEL. 

MEDIlM STIFF DARK GRAY CLAY (51 4/1) DRY, TRACE GRAVEL. 

SHELBY TUBE. 

MEDIlM STIFF YELLWISH BROW CLAY (1OYR 5/6) TRME GRAVEL. 

STIFF DARK YELLWISH BROW CLAY (1OYR 
TRACE GRAY CLAY (51 5/11. 

5/6), TRACE' GRAVEL. 

VERY DENSE DARK BROW SANDY SILT (1OYR 4/31 DRY, Yo CLAY. 

VERY DENSE DARK BROW SANDY SILT (10YR 4/3) DRY YO CLAY. 
VERY HARD YELLWISH BROW CLAY YITH SILT (10YR DRY, 
TRACE GRAVEL. 

VERY HARD GRAYISH BROW CLAY (2.51 5/2) DRY, TRACE GRAVEL. 

VERY )URD GRAYISH BROW CLAY (2.51 5/21 DRY, TRACE GRAVEL. 
DENSE YELLWISH BROW SAND (1OYR 5/81. DRY. 

<1 1 I 

6r = 200 Cpnl  

I 1.5 
n w o  pp 
a = O  em. 
6r = 240 Crn 

6r = 240 

4.0 . 

a = o  C? 
6r = 240 

BOTTol OF BORING 30 I 
MOTES: I 
=LOR V I A  W I L L  COLOR CHART 

B-1-125 



FEMP-OlRI4 DRAIT 
October 12,1993 

PROJECT m: 602 3.2 

M R I Y G  YU(BER: 10'13 

GRQYD ELEVATION: 583.2 

EYGIYEER/GEOLaIfl: W. SLLtSARblll 

W E C T  w(E: RPE Rl/FS 

QIOADIYATES: NORTH 481,417.65 EAST 1,378,202.R DATE: 01/19/80 
M: Depth Y/A 

Depth Y/A 

Date/lim Y/A DATE STARTED: 01/19/88 

Datenim Y/A DATE QIBLETED: 01/20/88 
- 

B-1-126 

D R I L L I Y G M E T ~ S :  U B L E - T a  _- PAGE 1 OF 2 

o s  B R 
E A D 1  L S  E l  
P M A 1  O A  C Y  
1 P T W  Y M  o c  
H L E E  S P  V H  

E L E E  
0 E R S  
Y Y 

ow79 4 
04/19/08 18 12 

0908 10 
1.5 

0084aO 10 

w15 25 
04/19/88 ir i o  

3.0 

o w 1  30 
04/19/88 31 14 
w20 28 

4.5 

008482 20 
04/19/86 24 14 
0926 21 

6.0 

008483 14 
04/19/08 12 14 
0931 14 

7.5 

ow84 12 
04/19/88 13 18 
0940 12 

9.0 ---~ 
008485 
04/19/88 

1115 
11.0 

ow86 2 
04/19/88 4 12 

1315 
12.0 

008487 7 
04/19/80 2 16 

1317 4 
13.5 

008488 3 
04/19/88 2 18 
1320 6 

15.0 

NOTES: 
UWPLES COLLECTED AS PER 

S 
U Y  T 
s w  s REHARE 
C B  F s o  

L 

VERY STIFF BROW (1OYR 4n) CLAY, SQQ SILT, RWTLETS, DRY. CL 2.0 . 
FRIABLE BdCK SUIDGE. H n U = l l  ppa 

ar=a cp 

VERY STIFF BROW (2.51 4/41 CLAY, SCU€ SILT, DRY. CL 2.0 
FRIABLE BdCK SLu)GE. H n L P  8 Pa 

ar = 1200 

STIFF, BROW (2.51 C / 4 )  CLAY, #I(E SILT, DRY. CL 1.5 
I (nrr5 

Br=a 

MEOILM STIFF, BROW (2.5Y 4 / 4 )  CLAY, #IQ SILT, DRY. EL 1.0 
- 5  PPI 
a r - w  cp 

#DIU( STIFF, OLIVE-GREY (5Y 4R) CLAY, #)(E.SILT, DAMP. CL .5 
Hnrp 5 

a r = w  c.- 

nw 5 pa 

a r - 8 0  cp 

n w 2  pp 

a r - w  cps 

IODILM STIFF, OLIVE-GREY (51 U2)  CLAY, UlllE SILT, DAMP. CL .5 

.- 
SHELBY T U . .  
PUSHED SHELBY TUBE F R a  9.0 FT. TO 11.0 FT., RECOVERED 1.1 FT. 

r .. MEOlW STIFF, OLIVE-GREY ( 5 1  4/11 CLAY, SOHE SILT, DAMP. CL .5 
nw 2 

ar = 140 cpp 

MEDIW STIFF, OL IVE-BRW C5Y 5/31 CLAY, ORANGE-BRW CL .5 
LAYERING, SOME SILT, DAMP. Hnu=2 pp 

w = -  'PI 
MEOILM STIFF, OL IVE-BRW ( 5 1  5/31 CLAY, ORANGE-BRW CL .5 
LAYERING, SW SILT, DAMP. n w 2  pa- 

a r - 9 0  cp 

2 

ASTM STWDARD PEYETRATIOl TEST. COLORS lDENTlFlED USING W S E L L  COLOR CHART. 



FEMP-OlRI4 DRAFT 
October 12.1993 

PROJECT 111(8ER: 3.2 

BORING YU(8ER: 1oTJ 

.- 
PROJECT WE: AOE RI/Ff 

QIOIIDIWTES: UORTH 481.417.65 EAST 1,378,ZOLnI DATE: 04/19f88 

C R W  ELEVATIOI: 5a.2 

EuGINEER/liU#Otlbf: n. OLUSARSKI 

008489 9 
04/19/68 13 
1330 16 

16.5 

WL: D I p t h  N/A Date/Tir  N/A OATE STARTED: 04/19/88 

0- N/A D a t e A i r  Y/A DATE CO(PLETED: 04/20/88 

008561 

1445 12 

DRILLING METWS: UBLE-TOOL PAGE 2 OF 2 

008563 
04/19/88 

1613 
22.5 

)&DIU( STIFF OLIVE-ORQM, MOTTLED YELLW-BROW, (2.5Y 4/41 
CUI, b ~ t ~  S~LT,  DW. 

008564 
04/19/88 

24.0 

L 

CL 

8 
11 
15 
- 

9 
15 
17 

STIFF, OLIVE-BRQM (2.51 5/21 U A Y ,  SOME SILT, DRY. EL 

VERY STIFF, OLIVE-BRQM C2.5Y 5/41 U A Y ,  r#E SILT, boQ FINE 
GRAVEL, DRY. 

- 
R 
E 
C 
0 
V 
E 
R 
Y - 
14 

14 

- 
12 

- 
12 

- 

CL 

S 
U Y  
S M  

008562 
04/19/80 
1600 

21 .o 

5 
8 
12 

. .  

STIFF YELLOY-BRRM (10YR 5/41 CLAY,'so(E S I L T  D A k .  
VERY STIFF, GREY ( 5 ~  w i )  CLAY, scm SILT, sa& FINE (;RAVEL, 
DRY. 

VERY STIFF BROW C2.W 5/41 CLAY, SOME SILT SOlE FINE 
GRAVEL, T R k E  W O E  GRAVEL (.5 - 1.0 IN.) PAY. 

' I  

CL 

CL 

STIFF, OLIVE-BRQM (2.51 5/41 CLAY, SOME SILT, DRY. 

008566 
04/20/88 

0851 
27.0 

CL 

25 
30 
30 

VERY STIFF, BRRM (2.51 5/41 CLAY, SOME SILT, TRACE taARSE 
GRAVEL t.5 - 1.0 IN.) DRY. 

I 

STIFF, YELLW-BRQM ( W Y R  5/41 CLAY, SILT, DAW. I EL 

CL 

008567 
04/20/88 
0924 

20.5 

7 
20 
29 

VERY STIFF, BRollw (2.51 5/41 CLAY, u)IE SILT, SOWE FINE 
GRAVEL, DRY. 

CL 

2.5 
nrrp 0 p. .:. 

m ' r a  "I ::,: 
nrrp 0 

Im = 80 " 5 .  

BOTTol OF BORING 29.0 

NOTES: 
SAMPLES COLLECTED m PER mm STANDARD PENETRATIIN TEST. ~ L O I I S  IDENTIFIED USING )UWSELL c o L m  CHART. 

B-1-127 



4- 4785 
i 

PRWECT YUeEI: 602 3.2 

BORING YIIBER: 1074 

GRQW) ELEVATION: 518.1 

ENGINEER/GEOAOCIST: M. SLUSARSICI 

FEMP-OlRI-4 D R M  
October 12.1993 

W E C T  yA#: R9c W F S  

OQIODlYATEt: NORTH a1,187.m EAST 1,m,638.79 DATE: OC/ l2 /M 

WL: Depth N/A D 8 t e A i r  Y/A 
DATE STARTED: 04 ~ -. 

Depth N/A D 8 t e A i r  N/A DATE CO(PLETED: 04/13/06 

DRILLING WETHQ)S: CABLE-TOOL 

O E  
N 

PAGf 1 OF 2 

06/12/88 7 
1.5 1, j :8 

18 

06/12/88 23 = 1 

VERY STIFF TELLW-BRW (1OYR 5/61 CLAY, SWE SILT, SUE FINE 
GRAVEL TRACE COARSE GRAVEL C.5 IN.) DRY. 

CL 

VERY  IFF ( 5 1  6/11 GREY CLAY, SCME ~ I N E  GRAVEL, DRY. 

008565 a 
04/12/88 35 

0957 31 
4.5 

STIFF tREY (5Y 5/1) SILTY CLAY SUE FINE GRAVEL, TRACE- arrrad GRAVEL (.5 - 1.0 IN.), YET. 
4 

STIFF, GREY (51 5/1) SILTY CLAY, SQQ FINE GRAVEL, LIET. 

DO8466 32 
06/12/88 35 
1003 32 

6.0 

EL 

CL 

7.5 

008472 
04/12/88 

1630 
15.0 

04/12/88 37 
9.0 j,: 1 ,? 

2 
3 
4 

04/12/88 1, I 
11.0 

0 4 / 1 2 m  10 
!O:: 1 

12.0 

VERY STIFF VELLW-BROUI (WYR 5/3) CLAY, #IIE SILT, ROOTLETS, 
DRY. 

CL 

12 

VERY STIFF, YELLW-BRW (1OYR 5/51 CLAY, #IIIE SILT, L#E U 
FINE GRAVEL, DRY. 

14 

VERY STIFF, YELLW-BROUI (10YR 5/31 CLAY, SWE SILT, Sop u 
FINE GRAVEL, DRY. 

14 

I 

VERY STIFF, VELLW-BIKIVY (WYR 5/1) U A Y ,  SOHE SILT, SOME CL 
FINE GRAVEL, DRY. 

18 

VERY STIFF YELLW-BROUI (10YR 5 / 4 )  CLAY SOH€ SILT. SOH€ CL 
FINE GRAVEL, TRACE m S E  GRAVEL t.5 IN.!-DRV. 

18 

SHELBY TUBE.. 
PUSHED SHELBY TUBE FROl 9.0 FT. TO 11.0 FT. 
RECOVERED 1.5 FT. 

I I 

CL STIFF, GREY (51 5/1) SILTY CLAY, SCUE FINE GRAVEL, YET. 

l2 I 

l2 I 

3-5 1"- 0 . .  

6r = 140 c::: 

pr = 120 ' 

I lS I)hu 0 PP. 

NOTES: 
SAMPLES COLLECTED AS PER ASTM STAWARD PENETRATlQl TEST. COLORS IDENTIFIED USING WRlSELL WLOU CHART. 

B- 1-128 



FEMP-OlRI-4 DRAFT 
.October 12. 1993 

7 
YUBEIL: 602 3.2 M E C T  W: F l U  Il/FS 

BORING W E R :  1074 Q)olYATES: MORTH 481,187.08 W 1,m,m.'Fp DATE: 04/12/88 
G R W  ELEVATION: 578.1 M: Depth N/A D a t e n i r  N/A DATE STARTED: 04/12/88 

FRW R V F S  

ENGlNEER/GEOL#ilST: 1. SLUSARSKI Depth N/A 0 8 t c n i r  Y/A DATE CO(PLE1ED: 04/13/88 I 

DRILLING METnoOS: U s L F T m L  

0084TJ 
04/12/88 

1647 
16.5 

I PAGE 

4 
5 
6 

L 
O E  
N 

STIFF GREY C5Y 5/1) SILTY UAY, SOME FINE UYD, TRACE FINE GRAVEL, DRY. . .  CL 

04/12/88 9 
18.0 io:: 1 t o  

- 
R 
E 
C 
0 
V 
El 
RI 
Y - 
L 

- 
10 

- 
6 

- 
14 

- 
6 

- 
14 

- 

L 

STIFF GREY (SY 5/1) SILTY CLAY, - FINE GRAVEL, TRACE 
=SI! GRAVEL (.5-1.0 IN.) UET. 

- 
S 

U Y  
S M  
C B  s o  
L 

- 
CL 

STIFF, GREY (51 5/1) SILTY CLAY, SOH€ FINE SAND, s#E FINE 
GRAVEL, E T .  

CL 

STIFF, GRAY (51 5/1) SILTY CLAY, SOME FINE SAND, s#E FINE 
GRAVEL E T .  
STIFF,*CREY (SY 511) CLAY, FINE ERAVEL, DRY. 

CL 
CL 

STIFF, GREY (5Y 5/11 SILTY CUI, S4ME FINE SAW, DRY. CL 

2 OF 2 

Im = 120 cpal 

I pa, 

e;, n n c  0 

ar = 120 

BOTTo( OF BORING 24.0 I 
I NOTES: 

SAMPLES COLLECTED AS PER ASTM S T W A R 0  PENETRATIOU TEST. COLORS IDENTIFIED USING HJNSELL COLOR CHART. 

B-1-129 



FEMP-OlRI-4 DRAFT 
October 12.1993 

V I r W  U A S S I F I U T I o l  OF SOILS 

O S  B 
E A D 1  L L  
P M A 1  O A  
T P f M  Y ) 1  
H L E E  S P  

E L 
O E  
Y 

0 ~ 7 0  10 
04/21/88 15 

1607 23 
19.5 

008573 11 

0908 20 
04122/a0 i a  

24.0 

- 
R 
E :  
C I  
01 
V I  
E l  
R I  
Y - 

8 

- 
14 

- 
12 

12 

- 
12 

- 
14 

- 

I 
U Y  
S M  
C B  s a  I 1 

SOFT OLIVE-BROVW (2.SY U 4 )  CLAY, SQlE SlLT, TRACE FlNE CL 
GRAVkL, DAW. 

VERY STIFF OLIVE-BRMI (2.SY 4/4)-CLAY #rtE FINE GRAVEL, CL 
TRACE CWRk GRAVEL (25 TO .SO lN.), DRY. 

. .  

)IARD OLIVE-BROVW (2.5Y 4 / 4 )  CLAY, SCUE SILT, SC+!€ FlYE CL 
GRAVEL, DRY. 

HARD OLIVE-BROVW (2.5Y 4/11 CLAY, SCHE SlLT, SOH€ FINE EL 
GRAVEL, TRACE W S E  GRAVEL ( -5  IN.), DRY. 

I 
m10I Of BORING 28.0 

COLORS IOEYTIflED USING U S E L L  COLOR CHART. 
YOTES: 
SAMPLES COLLECTED AS PER A S f n  STANDARD PEYETRATlOl TEST. 

.- .- 
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FEMP-OlRI-4 D R m  
October 12.1993 

PROJECT W E R :  602 3.2 
BORING YUtBER: 1076 

GRQYD ELEVATIOU: 582.5 

ENGIYEER/QOLO(;IST: U. SuluRsIl  

PROJECT WE: FWC RI/FS 

aoaQpINAlES: M R T H  481,=.85 EAST 1,370,748.84 DATE: 03/06/M 

M: Depth Y/A D 8 t 8 n k  N/A DATE STARTED: 03/06/88 

D 8 t e n i r  Y/A DATE W L E T E D :  03/W/8B Depth Y/A 

008154 
03/06/88 

008155 
03/07/88 

1035 

DRILLING METIIWS: CABLE-TOOL 

1 1:wMI 1:: 008157 
03/07/08 13 

1100 15 

13.5 

15.0 

PAGE 1 

STIFF YELLWISH BRWN ClOYR 3/61 CLAY, sQ(E FINE -VEL, 
R ~ L ~ S ,  DRY. 

O S  B 
E A D T  L S  
P U A I  O A  
T P T U  Y U  
H L E E  S P  

O E  
N 

E 

008148 3 
03/06/88 5 

1045 7 
1.5 

008149 1 
03/06/88 4 

1050 5 
3.0 

008150 4 
03/06/08 4 
1053 5 

4.5 

008151 3 
03/06/88 4 
1056 5 

6.0 

008152 3 
03/06/08 4 

1059 4 
7.5 

VERY STIFF, YELLWISH BROW (IOYR 4/61 SILTY CLAY, S U E  FINE 
GRAVEL, DRY. 

R 
E 
C 
0 
V 

L E  
R 
Y 

12 

10 

10 

9 

10 

VERY STIFF YELLWISH BROW ClOYR 4/41 SILTY CLAY, UXE FINE 
GRAVEL, DRC. 

CL 
CL 

EL 

~~~ 

UEDIW STIFF, YELLWISH BRWN SILTY CLAY, fotE GRAVEL C10YR 66: 
E T .  
UEDIW STIFF OLIVE-GRAY (51 2/31 SILTY CLAY, SOME GRAVEL, 
)OIST. 

6r = loo . **. 

1.0 

1.0 
H r u O  pp 

& r = l W  ca 

H n r r O  ppa 

6r = loo 

1.0 

-1 

UEDIUr STIFF OLIVE-GRAY (5Y 2/31 SILTY CLAY, UXE GRAVEL, 
)OIST. . .  

SHELBY TUBE PUSHED FRO( 9.0 FT. TO 10.5 FT., SMPLE RECOVERED 
FRCU 9.0 FT. TO 10.5 FT. 

VERY STIFF, YELLWISH BRWU (10YR 4/51 SILTY CLAY, TRACE OF 
FINE S U O ,  SOUE FINE GRAVEL, DRY. 

VERY STIFF, YELLWISH BROW (10YR 4/51 SILTY CLAY, TRACE OF 
FINE SMD, SOME FINE GRAVEL, DRY. 

VERY STIFF, YELLWISH BROYW (1OYR 4/51 SILTY CLAY, TRACE OF 
FINE SAND SOME FINE GRAVEL, DRY. 
VERY STIFI, GREY (51 4/11 CUI, SOUE FINE GRAVEL, DRY. 

*I H r u  0 

B-1-131 
It -i 4 2 



FEMP-OlRI4 DRAFT 
October 12.1993 

~ PUWECT YU(sER: 602 3.2 
BORING W R :  1076 

GRQYD ELEVATIOI: 582.5 

ENGINEER/G€OL~!ST: M. SLUSARSKI 

_. 
PROJECT WE: RPI: RI/FS 
W I Y A T E S :  MDRTW ib1,m.E EAST 1,3?8,?48.& DATE: 03/06/68 

M: D e p t h  N/A D 8 t e A i r  N/A DATE STARTED: 03/06/88 

D e p t h  N/A D . t U l i r  N/A DATE CUWLETED: 03/09/00 

DRILLING EEllloDS: -LE-TOOL PACE 2 OF 3 

18.1 - 

19.l - 

21 .! - 

22 .! - 

24.i - 

25 .! 
1 

OM161 
03/07/88 

1525 

9 
5 
8 

OM16c 
03/07/00 

1557 

2 
4 
6 

- 
S 

U Y  
S I (  

s o  
L 

c m  

- 
CL 

- 
EL 

- 
CL 

- 
CL 

EL 

- 
CL 

- 
CL 

- 
CL 

- 
EL 

- 
CL 

- 
EL 

- 
CL 

- 

- 
R 
E 
E l  
0 1  
V I  
E l  
R !  
Y - 
16 

14 

- 
12 

- 
4 

- 
10 

- 
10 

- 
10 

- 
12 

- 
14 

- 
16 

- 
12 

- 

0 
A D 1  
M A 1  
P T M  
L E E  
E 

B 
L S  
O A  
Y M  
S P  

L 
O E  
N 

T=l Br = 140 

VERY STIFF IODIW GRAY (51 4/11 CUI, YIlW SWE FINE GRAVEL 
AND SILT, 6RY. 

1 VERY STIFF, MEOIW GRAY C5Y 4/11 U A Y ,  YITW SOME FINE GRAVEL 
AND SILT, DRY. 006159 

1115 

~ ~~ 

VERY STIFF WEDIUl GRAY C5Y 4/11 CLAY, YITW SWE FINE GRAVEL 
AND SILT, 6RY. n n r  0 

ar = 120 

2.0 VERY STIFF, ltEDIUl GRAY (51 4/11 GRAVELLY CLAY, S U E  SAND AYD 
SILT. H T .  
i i i i y ' s i i i i . ,  OLIVE-GRAY, SILTY cim 4/1) CLAY, #IIE FINE 
GRAVEL, SCUE FINE SUD, MOIST. 

HW 0 
VERY STIFF, OLIVE-GRAY, SILTY C10R 4/1) U A Y ,  SWE FINE 
GRAVEL, b#E FINE SAND, MOIST. .~ 

03/07/68 5 
1530 I I" = 120 

VERY STIFF, OLIVE-GRAY, SILTY (lOYR.'4/1) CLAY, SOlE FINE 
GRAVEL, SOME FINE SAND, WIST. 2*5 Innr 0 p' 

8r = 120 

VERY STIFF 
GRAVEL, S O k  FINE SAND, MOIST. 

OLIVE-GRAY, SXLTY (1OYR 4 / 1 )  CLAY, &#E FINE 

OM165 
03/07/80 

1603 

VERY STIFF, OLIVE-GRAY, SILTY (1OYR 4/1) CLAY, SOME FINE 
GRAVEL, SOa FINE SAND MOIST. 
WEDlUl DENSE, OLIVE-dY C10YR 4/1) COARSE SAND AND GRAVEL, 
SILTY, UET. 

4 
6 
10 

1 VERY STIFF, OLIVE GRAY ClOYR 4/11 CLAY, SOa FINE GRAVEX 
MOIST. 

OM167 
03/07/00 

1650 

VERY STIFF, OLIVE GRAY (1OYR 4/11 CLAY, SOME FINE GRAVEL, 
m s i .  4 

8 
12 

VERY STIFF, OLIVE-GRAY (1DYR 4/1) CLAY, SUE FINE GRAVEL, 
TRACE SAND, MOIST. 008168 4 

03/07/00 7 
1705 11 

31 .! 
I 

NOTl 

B-1-132 



FEMP-OlRI-4 DRAFT 
October 12.1993 

PROJECT YUIBER: 602 3.2 
BORING W E R :  1076 

MOULD ELEVATION: 582.5 

ENGINEER/GEOLOGIST: I(. SLIJSARSKI 

PROJECT WE: #PC R V F S  

-1YATES: W R T I  481,425.85 EAST 1,378,748.61 DATE: 03/06/88 

M: Depth Y/A D a t e / l i r  N/A DATE STARTEO: 03/06/88 

Depth Y/A D a t e / l i r  N/A DATE COMPLETED: 03/09/88 

DRILLING l t n m D S :  UBLE-TOOL PAGE 3 OF 3 

VERY STIFF, OLIVE-GRAY (10YR 4 /1 )  C U I ,  LOQ FINE GRAVEL, 
TRACE SAND, MOIST. 

IURD, OLIVE-GRAY, SILTY (1OYR 4/l) CLAY, #IIIE FINE GRAVEL, 
TRACE SAND, MOIST. 

39.0 

CL 4.0 
n W = o  pp 

ar = 120 ~a 

n w  0 Poa 

a =  120 ’-* 

CL J . 0  

- 
R 
E 
C 
0 
V 
E 
R 
Y - 
14 

- 
16 

- 
8 

- 
12 

- 
12 

- 

- 

008169 
03/08/88 

OPOO 
33.0 

4 
7 
11 

c.- 
HARO OLIVE-GRAY SILTY (10YR 4 / 1 )  CLAY, =-FINE GRAVEL, 1 1 s4.01 T d  SAND, ao1Si. nw 0 c .. 008171 

03/08/88 
0940 

36.0 

50 
50 
50 

VERY DENSE, OLIVE-GRAY ( 5 1  5/1) CLAYEY GRAVEL AN0 SAND, DAMP. 

DAMP. 
VERY STIFF, OLIVE-GRAY ( S I  5/11 CLAY, SOME SAND AN0 GRAVEL, 

VERY DENSE, OLIVE-GRAY ( 5 1  5/1) CLAYEY GRAVEL AN0 SAND, DAMP. 
VERY DENSE, YELLWISH-BRQIW (10YR 5 / 4 )  -,.DRY. 

B-1-133 

GC J . 0  
CL 6 . 0  nrrr  0 pp 

a = 1 w  cpp 

GC N/A 
SP N/A Hw 0 ppa 

a-loo ca 

008172 
03/08/08 
1313 

37.5 

26 
32 
41 

VERY DENSE, YELLWISH-BRQIW (1OYR 5 / 4 )  SAW, DRY, so(E FINE 
008174 22 GRAVEL. 
03/08/88 45 14 

1601 43 
46.5 

48.5 

VERY DENSE, YELLWISH-BROHI (10YR 5/41 UWD, DRY, SOME FINE 
008350 25 GUAVEL . 
05/08/88 45 16 

16bO 50 
50.0 

SP N/A 
H N P O  PpI 

a 8 120 cp, 

SP N/A 
n w  o P- 

ar = 120 . 



STIFF YELLW-BRQY (1OYR 4/31 SILTY CUI, SOW FINE GRAVEL, 
TRACE'ORGUIC MATERIAL AYD ROOTLETS, DRY. 

F E W  Rl/fS V I S W  U A S S I F I U T I O I  OF SOILS 

PROJECT B: 602 3.2 PROJECT WE: R O C  RI/FS 

M R I N G  W R :  1077 QX#DINATES: NORTH 481,a?.6 EAST 1,378,815.63 DATE: 03/15/88 

GRQDlD ELEVATIOI: 583.2 M: Depth N/A D a t e A i r  Y/A DATE STARTED: 03/15/88 

ENCINEER/GEOLOtIST: W. SLUSARSKI Depth N/A D 8 t e A i r  Y/A DATE COMPLETED: 03/18/88 I 
DRILLING METllQ)S: UBLE-TOOL PACE 

D O  B R 
E A D T  L S  E 
P M A 1  O A  C 
T P T M  Y W  0 
H L E E  S P  V 

E L E  
O E  R 
N Y 

008352 1 
03/15/88 4 12 
1320 10 

1.5 

008553 7 
03/15/80 7 14 
1324 9 

3.0 

008354 8 
03/15/88 12 14 
1328 16 

4.5 

008355 20 
03/15/88 28 8 
1332 25 

6.0 

008556 23 
03/15/88 30 7 

1339 30 
7.5 

008357 30 
03/15/88 35 18 

1345 40 
9.0 

008358 
03/ 15 /88 

1614 
11.0 

008359 12 
03/15/88 16 12 

1656 
12.0 

008360 6 
03/16/88 15 14 

0855 20 
13.5 

008561 6 
03/16/88 12 12 

0903 15 
15.0 

008362 5 
03/16/88 9 14 
0012 11 

16.5 

NOTE - I 

-?is COLLECTED As PER Asm sfmm PENEirUTioti T E n .  coLms: tDEmiFtED MINt ) u y s a L  COLOR C w T .  

VERY STIFF, YELLW-BRQY (WYR 4/4) SILTY W Y ,  bQQ FINE 
GRAVEL, DRY. 

T 
S 
F 

VERY STIFF, YELLW-BRWN (1OYR 4 / 4 )  SILTY CLAY, SOH€ FINE 
GRAVEL, DRY. 

I 

REMARK: 

HARD, YELLW-BRWN (1OYR 4/43 SILTY CLAY, SOW FINE GRAVEL, 
DRY. 

HARD, YELLW-BRWN (10YR 4 / 4 )  SILTY CLAY, bQQ FINE GRAVEL, 
DRY. . .  

HARD, YELLW-BRWN (1DYR 4 / 4 )  SlLTY.CLAY, bQQ FINE GRAVEL, 
DRY. 

SHELBY nmE. 

VERY STIFF, YELLW-BROYY C10YR 4/61 SILTY CLAY, SOME FINE 
GRAVEL, DRY. 

VERY STIFF 

STIFF, GRAY (5YR 4/1) SILTY CLAY, SOWE FINE GRAVEL, DRY. 

YELLW-BRWN (10YR 6/61 SILTY CLAY, SQIE FINE 
GRAVEL, DRC. 

STIFF, GRAY (5YR 4/11 SILTY CLAY, SOH€ FINE GRAVEL, O F  

STXFF, GREY (51 4/11 SILTY CLAY, UXE FINE GRAVEL, DAMP. 

- 
S 

U Y  
S M  
C B  
s o  

L 

- 
CL 

CL 

- 
EL 

EL 

- 
CL 

- 
CL 

CL 

- 
CL 

EL 

CL 

- 
EL 

EL 

- 

FEMP-OlRI-4 DRm 
October 12,1993 

1 OF 2 .  1 

q- H n r  D . -  

I" = 14a 

I8r = 140 

F D  ., ... J 
I8P 140 cpI  

l8r = 120 cpI 

Pr = ':o -1 
3.0 

1.5 
8r=110 cp 

-7 p r  = 120 

IO j.. 4 5 B- 1 - 1 34 



FEMP-OlRI-4 DRAFT 
October 12.1993 

PROJECT U W R :  602 3.2 

BORING YUIBER: 

GRQRID ELEVATION: 563.2 

ENGINEER/CEOUICIST: M. SLUSARSKI 

R R Y U O  RI/FS -. 
PROJECT WE: FMPC RI/FS 

COORDINATES: YORTH 661,m.65 EAST 1,m,815.63 DATE: 03/15/80 

WL: Dapth  Y/A D a t e / T i r  N/A DATE STARTED: 03/15/88 

i 

D e p t h  N/A D 8 t e A i r  N/A DATE CUWLETED: 03/18/88 

VISUM W S S I F I U T I O N  OF SOILS i . 4 78 5 

DRILLING (IR)I(DS: CABLE-TOOL PACE 2 OF 2 

Y 

008365 

0945 
0 3 m m  

21 .o 

008564 

19.5 

6 

6 
5 a 

00- 
03/16/88 

1336 
25.5 

008366 
03/ 16/80 
1030 

22.5 

43 
41 10 
29 

008569 
03/16/88 

1417 
27.0 

15 
15 10 
15  

28.5 

008371 

1556 
30.0 

0 0 a m  22 
03/16/80 24  
1626 13 

I1 .5 

12 

STIFf, G Y  ( 5 1  4/11 SILTY UAY, SOME FINE GRAVEL, DAMP. 

VERY STIFf, GREY ( 5 1  4/11 GRAVELLY CLAY, SOME SILT, E T .  

MEDIUW, GREY (5YR 4/11 SILTY W, YITH WWE FINE GRAVEL, E T  

SHELBY TL~E.. 
PUSHED SHELBY TUsE FRCU 21.0 FT. TO 22.5 FT., REWVERED 1.1 
FT.. 

VERY STIFf, GREY (SIR 5/11 GRAVELLY CLAY, E T .  
. .  

MEDIM DENSE (5YR 5/11 SILTY GRAVEL.YITH SOME SAND-, YET. 

MEDlUl DENSE (5YR 5/11 SILTY GRAVEL YITH #WE UWD, WET. 
NEDIUW DENSE (5YR 5/11 GREY, ELL-GRADED GRAVEL-SAND MIXTURE, 
YET. 

ItEDIuI DENSE (5YR 5/11 GREY, WLL-GRADED GRAVEL-SANO MIXTURE, 
WT . 

MEDIUW DENSE, GREY (5YR 5/11 WELL--ED, GRAVEL-SAND 
MIXTURE, YET. 

2.5 

Br = 120 cpa -";- 6r I 140 

M I A  
Y/A H n u r  0 PB, 

nr = 140 c p  

I YOTES: 
W L E S  COLLECTED AS PER ASTM STANDARD PENETRATION TEST. COLORS IDENTIFIED USING U S E L L  COLOR CHART. 

B- 1 - 135 



FEMP-OlRI-4 DRAm 
October 12.1993 

PROJECT W E R :  602 3.2 

BORING YUIBER: t o n  

GRQIYD ELEVATIOU: 

ENGINEER/GEOLOCIST: 0. WKEY 

V I S U M  UASSIFICATIOU OF SOILS 
PROJECT YAIQ: R O C  RI/FS 

CWROINATES: NORTH 461,868.88 EAST 1,m,7D&.Zo DATE: 12/07/87 

M: Depth N/A Dltrnir N/A DATE STARTED: 12/07/87 

Depth N/A D 8 t M T i r  N/A DATE QIIPLETED: 12/bcW 

DRILLING M E T m S :  -LE-TQOL 

B-1-136 

PAGE 1 OF 3 
0 s  8 R 
E A D 1  L O  E 1  
P M A 1  O A  C Y  
T P T M  Y M  o c  
H L E E  S P  V H  

E L E E  
0 E R S  
N Y 

007675 2 
12/07/67 3 13 
1015 7 

1 .s 

007676 10 

1020 6 
12/07/87 6 8 

3.0 

007677 3 
12/07/87 6 10 
1025 6 

4.5 

0076Tp 
007678 6 
12/07/87 7 14 
1035 26 

6.0 

007680 10 
12/07/87 13 18 
1350 11 

7.5 

007681 2 
12/07/87 3 IC 
1615 5 

9.0 

007683 3 
12/08/87 4 4 
0820 7 

10.5 

007682 
12/08/87 
0815 

11.0 

007684 4 
12/08/87 6 14 
0830 9 

12.0 

007685 5 
12/08/87 10 15 
0850 15 

13.5 

007686 6 
12/08/87 14 6 
0900 15 

15.0 

IOTES: 
W L E S  TAKEN ACCORDING TO 

S 
U Y  T 
S M  s REMARKS 
C B  F s o  

L 

STIFF B R O W  (1OYR 5/31 SILT, SOHE CLAY, TRACE WD - DRY. ML 2.0 
' H r U O  pB 
a = O  cps 
Er = 140 "I 

STIFF BLACK ASH - SILT TO FINE GRAVEL I N  SIZE - DRY. ML 1.5 
H w O  PO. 
a = O  C T t  ir = zoo EL' 

STIFF BLACK ASH - SILT TO FINE GRAVEL I N  SIZE - MOIST. ML 1.5 
STIFF OLIVE GRAY (51 5/21 CLAY, SOME SILT, TRACE SANO AND EL 2.5 Hnur 1 a 
FINE GRAVEL - MOIST. a = 10 CP' 

W = 310 cpr 

- 

STIFF OLIVE GRAY (5Y 5/21 CLAY, SOME SILT, TRACE SANO AND CL 2.5 

STIFF OLIVE GRAY CLAY (51 5/21 SOME SAND, TRACE SILT AND FINE CL 2.5 W = 430 cpo 
GRAVEL - NOIST. 
STIFF OLIVE GRAY CLAY (5Y 5/21. #)(E tAyD, TRACE SILT AND CL 2.5 
FINE GRAVEL - )(ow. n w  0 
VERY STIFF BLACK ASH - SILT TO FINE GRAVEL IN SIZE - WET. ML 1.0 a = 0 
VERY STIFF OLIVE (51 5/31 CLAY, TRACE SILT, FINE GRAVEL AND 
WD - MOIST. 
VERY STIFF OLIVE C5Y 5/31 SILT, SOME CLAY, TRACE SAND - MOIST ML N/A 
)(EDIW STIFF OLIVE (51 5/31 CLAY, SOME SILT, TRACE GRAVEL AND CL nnrp 0 r 
SANO - m s i .  a P O  C 

FINE GRAVEL - MOIST. n n r 3  pB 
STIFF BLACK ASK, SILT TO FINE GRAVEL I N  SIZE - UET. ML 1.5 a = 10 cpl 

CH 2.75 W = 210 

E r r 6 0  L? 

MEOIUI STIFF OLIVE (5Y 5/3) CLAY, FINE GRAVEL, TRACE CH W/A 
SILT Am SAND. n w o  p p l  

ir=u cps 
a - 0  cpn 

SHELBY TUBE. 

MEDIUI STIFF OLIVE (51 5/3) CLAY, TRACE SILT, FINE GRAVEL AND CH .25 
WD - WET. n n r o  pc 
VERY STIFF LIGHT YELLWISH BROW (2.51 6/61 SILTY CLAY, SOQ CL 3.5 a = 0 C P  
GRAVEL, TRACE UYD - MOIST. ir = 40 cpa 

TRACE FINE GRAVEL AND UNO - MOIST. n w o  pp 
a = O  cp 
ir=a ~p 

SILT ABD FINE GRAVEL - MOIST. n n r o  pca 
a = 2  :P 

VERY STIFF LIGHT YELLWISH B R O W  (2.5Y 6/4) CLAY, SOlE SILT, CL 3.5 

VERY STIFF BRQHlISH Y E L L W  (1DYR 6/6) CLAY, SOME WD, TRACE EL 1.25 

W = T O  -; 

ASTI4 STANDARD PENETRATIQl TESTS. COLORS CLASSIFIED USING M S E L L  COLOR CHARTS. 



FEMP-01RI4 DRAFT 

PROJECTYIIOEI: a 3.2 
m I Y C  YU(BER: 1Om 

CROWD ELEVATION: 

?gbkr 12.1993 
I 

PROJECT WQ: R(p(: RI/FS 

OOQODIYATES: m T H  &Bl,688.08 EAST l,zlll,tOC.Z9 
M: Depth Y/A D 8 t e A i r  Y/A 

F E R W  RI/FS V I W  UASSIFICATIQI OF SOILS 

I 

EYCINEER/CEOLOGIST: 0 .  W Y  1 Depth Y/A D a t e A i r  Y/A I 

D R I U I Y G  # t l o S :  -LE-TOOL 

007688 
12/08/81 
1035 

18.0 

3 
6 9 
11 

E l  

Y 

007690 
12/08/87 
1310 

El .o 

2 
2 3 
2 

19.5 

007691 

1320 
12/08/17 

E.5 

1 

5 
3 11 

007694 

1500 
12ioaia7 

!7.0 

7 

6 
7 12 

EDIW DENSE BROU (WYR 
MOIST. 
VERY STIFF BROW ( lOYR 

5/51 CUYEY W, SORE GRAVEL - 
5/31 U A Y ,  TRACE FINE GRAVEL AND SAND - m s i .  

VERY STIFF LIGHT YELLWISH BROU (WYR 
AND SAm - MOIST. 

6/41 CLAY, boQ GRAVEL 

VERY STIFF BROW (1OYR 
MOIST. 

5/51 U A Y ,  SOME W AYD GRAVEL - 

VERY STIFF BROW (1OYR 
MOIST. 
SOFT GRAY (5Y 

5/51 U A Y ,  Son GRAVEL AYD SAND - 
5/11 CLAY, TRACE GRAVEL AYD W - MOIST. 

STIFF OLIVE GRAY (51  5/21 UAY, GRAVEL, TRACE W - 
MOIST. . .  

STIFF OLIVE GRAY (51 
MOIST. 

5/21 CLAY, SONE GRAVEL, TRACE SAND - 

5TIFF OLIVE GRAY ( 5 1  5/21 GRAVELLY CLAY, SOME SAND - MOIST. 

5TIFF OLIVE GRAY ( 5 1  
MEDIW DENSE OLIVE GRAY (5Y 
WOIST. 
STIFF OLIVE GRAY (51  
WOIST. 

5/21 GRAVELLY CLAY, SOW SAND - MOIST. 
5/21 GRAVELLY SAND, SOME CLAY - 

5/21 CLAY, SCUE SAND, TRACE GRAVEL - 
STIFF OLIVE GRAY ( 5 1  
n0IST. 

5/21 CLAY, SOWE FINE GRAVEL AND SAND - 
Eiui DENSE OLIVE GRAY (SY 5/21 GRAVEL AND CLAY, TRACE SAND - MOIST. 

EDIW DENSE OLIVE GRAY ( 5 1  - MOIST. 
5/21 GRAVEL AND CLAY, TRACE SAND 

ATE: 12/07/87 I 
ATE STARTED: 12/07/87 
&TE CaPLETED: 12/09/67 
U i E Z  OF 3 

I 3.5 
H w O  p~ 
a = O  cpl 
6 r . 7 0  ce;\ 

F i  8r = 40 

1.75 
H n r  0 

.1 a = O  

W A  
Hru= 0 PPI 
a = O  cps 
M=LO cpn 

IOTES: 
WLES TAJCEW ACQORDIYC TO ASTM STAYDARD PEYETRATION TESTS. COLORS CLASSIFIED USING W S E L L  COLOR CHARTS. 

B-1-137 



FEMP-OlRI4 DRm 
October 12.1993 

- 
PROJECT ma: a2 3.2 

BORING #I(BER: 1078 

GRQlyD ELEVATION: 

ENGINEER/=OUriIST: D- OlllLEI 

VISUN UASSIFICATIQI OF SOILS 
PROJECT yA)(E: FWC R V F S  

CWRDIWTES: I#IRlH 481.m.88 EAST 1,Jlb,W.29 DATE: 12/07/87 

M: Depth N/A D B t e A i r  N/A DATE STARTEO: 12/07/87 

Depth N/A D r t e A i r  N/A DATE o#pLEED: 12/09/87 I 

007697 
12/03/81 
1610 

1PAGE 3 OF 3 I 

2 
4 
14 I: 31 .! 

- 

34 .! - 
BUTTOH OF BORING 34.6 I 

6 I 007698 

1650 

1715 

- 
R 
E l  
C I  
0 1  
V I  
E l  
R !  
Y - 
11 

- 
14 

- 
8 

- 

VERY STIFF OLIVE 6RAY (51 5R) CLAY AND GRAVEL, TRACE WID - 
MOIST. 
DENSE GRAY (5Y 511) FINE WID, TRACE CLAY. 

DENSE GRAY (51 5/1) FINE UYD, TRACE CLAY AND GRAVEL - MOIST. 

DENSE GRAY (51 
HARD OLIVE GRAY (51 
GRAVEL - MOIST. 

5/1) FINE WID, TRACE CLAY AYD GRAVEL - MOIST. 
5/2) CLAY, SOME LILT, TRACE WID AND FINE 

- 
S 

U Y  
S M  
E D  
S O  

L 

I NOTES: I SAMPLES TAKEN ACCORDING TO ASTM STANDARD P E M R A T I O l  TESTS. COLORS CUSSIFIED USING M S E L L  COLOR CHARTS. . 
I 

. .  

.i . 

@ j  4:: B-1-138 



FEMP-01RI-4 D R m  
October 12,1993 

PROJECT W R :  602 3.2 

DORING NLUBER: 1079 

OQYD ELEVATIQI: 

ENGINEER/G€OUY;IST: 0. QIJ[LEI 

. .  

- 
PROJECT WIP: R P C  W F S  5 8 3  
-1NATES: NORTH 482,m.m EAST 1,378,165.47 DATE: 10/19/87 

CUL: D.pth N/A D a t o R i r  Y/A DATE STARTED: 10/19/07 

DcpM N/A Dato /T i r  Y/A OATE W L E T E D :  lOR1/07 

YELLWISH BROW SILT, T R U E  SAND AND CLAY ULD GRAVEL -DRY. 
W, VERY PALE BROW CLAY, SILT, TRACE UYD - DRY. 

DRILLING Elms: CABLE-TQ# 

W, LIGHT YELLWISH BROW CLAY AND SILT, TRACE SAND - DRY. 

PAGE 1 OF 3 

HARD, LIGHT YELLWISH RWN CLAY, SOME S ILT  AND GRAVEL, TRACE 
W, DRY. 

T 
S 
F 

MEDIW STIFF GRAY SILT, TRACE CLAY AND W - DRY. 
MEDIW STIFF LIGHT YELLWISH BRWN CLAY, TRACE SILT, GRAVEL, 
AND SAND - DRY. 

IIDunt:: 

GRAY GRAVEL AND SILT, TRACE SAND AND CLAY. 
MEDILW STIFF GRAY SILT, TRACE CLAY AND W 7 DRY. 

4.9 
4.9 

MEDILW STIFF GRAY SILT, SOME CLAY, YRACE GRAVEL U b  W - DRY 
MEDILW STIFF OLIVE CLAY, e SILT  - DRY. 

Mu 0 ppm 
a = o  or = 40-80 cpl 

STIFF YELLWISH RED CLAY TRACE SILT, DRY YOQ) FRAGMENTS. 
STIFF GRAY SILT SOME C d Y  - MOIST. 
LIGHT YELLWISH'BROW SILT, TRACE SAND AND CLAY. 

1.25 
.1 
.1 

LIGHT YELLWISH BROW SILT, TRACE SAND AN0 CLAY. 
STIFF REDOISH YELLW CLAY - TRACE S ILT  AND SAND - DRY. 
GRAY CLAY, SOME SILT, TRACE SAND - DRY. 

H n w O  p~ 
a = O  cpn 
Sr = 40-80 cpo 

OLIVE GRAY SILT, TRACE GRAVEL AND SAN0 - MOIST. 
lloDIW DENSE, OLIVE YELLW W, SOME GRAVEL, SOME CLAY, TRACE 
SILT. 

007375 
10/19/07 
164s 

10.5 

007376 
10/19/07 
1700 

12.0 

0073TI 
10/19/07 
1730 

13.5 

007370 
10/19/07 
Is00 

15 .o 

PALE OLIVE CLAY, TRACE SILT, GRAVEL, SAND - MOIST. 
VERY STIFF, LIGHT YELLWISH BROW GRAVEL, #IIE CLAY, TRACE 
S ILT  SAND - MOIST. 
LIGHT OLIVE BROW CLAY, SOME SILT, TRACE S ILT  - MOIST. 

5 
6 16 
8 

5 
6 10 
8 

2 
10 10 
18 

8 
10 12 
I 5  

- 
s 

U Y  
S W  
C B  
s o  

L 

- 
ML 
CL 

- 
CL 

N/A 

N/A 

EL 

- 
ML 
EL 

- 
01 
WL 

- 
WL 
CL 

- 
CL 
ML 
ML 

H w  0 
a 0 0  
BT 40-& ..: 

WL 
CL 
CL 

- 
ML 
sc 

CL cc 
CH 

Sr = 40-80 cw 

B-l- 139 



IC 

I 

CRQYD ELEVATION: M: Depth N/A D a t o A i r  M I A  

wcIyEm/aaocin: D. UAKLEY OIpth N/A DateAim N/A 

DRILLING E€Tl#)S: CABLE-TOOL 

4785 

T 

DATE STARTED: 10/19/87 

DATE QXPLETED: 10/21/87 I 
PAGf 2 OF 3 

FEMP-OlRI-4 DRAFI' 
October 12.1993 

0 0 7 W  
10/20/87 
1045 

22.5 

F E R W  RI/FS VISUAL CLASSIFICATlOl OF SOILS 

8 
5 
10 

007385 
10/20/87 
1115 

21.0 

1830 
16.5 

4 
6 
9 

10/20/87 6 

007383 
1 Q/2Q/87 
1050 

21 .0 

007387 
10/20/87 
1355 

27.0 

5 
to 
48 

- 
R 
E 
C I  
01 
V I  
E l  
R !  
Y - 
12 

- 
18 

- 

- 
5 

- 
13 

- 
3 

- 
15 

- 
10 

- 
15 

- 
15 

- 
15 

- 

GRAY CLAY WIltE GRAVEL TRACE SAND AND SILT DRY. 
nMD, GRAC CLAY, mE€ &RAVEL, TRACE SILT Ad SAND, MOIST. 

VERY STIFF, LIGHT GRAYISH BRW CLAY, folE GRAVEL, TRACE S I L T  
AWD SAIUI - m s i .  

SHELBY NBE. 

VERY STIFF, LIGHT GRAYISH 6RW CLAY, SUE GRAVEL, TRACE S I L T  
AND SAND - ImlST. 

nMD, LIGHT GRAYISH BRQW CLAY, SOME GRAVEL, TRACE S I L T  AWD 
SAnO - UET. . .  

STIFF LIGHT YELLWISH 6RW CLAY, WWE GRAVEL, TRACE S I L T  AND 
SAND - UET. 

STIFF, LIGHT YELLWISH 6Rolly CLAY, SCUE GRAVEL, TRACE UWD AND 
SILT - E T .  

STIFF, LIGHT YELLWISH BROW CLAY, SCUE GRAVEL, TRACE SAND AND 
S I L T  - MOIST. 

STIFF, LIGHT YELLWISH 6RW CLAY, SOME GRAVEL, TRACE UYD AND 
S I L T  - m. 
VERY DENSE, GRAY GRAVEL, Soa UWD, TRACE U A Y  AND S I L T  - 
m1ST. 

DENSE, LIGHT YELLWISH 6RWN GRAVE, SOME SAND, TRACE CLAY - 
w. e LIGHT YELLWISH BRQW CLAY, TRACE GRAVEL, UYD, AND SILT - m h .  

W, LIGHT YELLWISH BROW CLAY, #)[E GRAVEL AND SILT,  TRACE 
SAND - m s i .  

- 
a 

U 1  
S Y  c e  

1 
s a  

- 
CL 
EL 

- 
CH 

- 
CH 

- 
CL 

- 
CL 

- 
cn 

- 
cn 

- 
cn 

- 
cn 
K 

- 
6c 

EL 

- 
CL 

- 
MOTES: 
W S E L L  2.51 6/2 

B- 1 - 140 



FEMP-OlRI4 D R m  

PROJECT w: 602 3.2 
WRING IIIIBER: 1079 
GRQlwD ELEVATIQI: 

ENGIMER/G€OLOCIST: 0. QULEY 

L 

PROJECT W: AQE RI/FS 
WORDIYATES: K R T H  482,m.m EASI 1,378,165.47 DATE: 10/19/8? 
M: Depth N/A D l te / l i r  N/A 

7 

DATE STARTED: io/i9/a7 
D d  N/A D a t e n i r  N/A 1 DATE a#PLETED: 10/21/87 

FERYUO W F S  

~~ _ _ _ _ _ _ _ _ _ ~  ~ 

LIGHT YELLWISH BIuyl CLAY, SUE GRAVEL, TRUE SAND WD SILT - 
DRY. 
HARD OLIVE CLAY, SOME GRAVEL, AYD SILT, TRACE W - DRY. 

OLIVE CLAY, SOME &RAVEL, TRACE SILT AllD bAyD - DRY. 
HARD, LIGHT B R W I S H  GRAY SILT, SQME W - MOIST. 

_ _  VISUM CLALLIFICATIQI OF SOILS 

S 
U Y  
S M  
C B  
s o  

L 

CL 

CL 

EL 
ML 007391 

10/20/87 
1600 

33.0 

~~ 

DRILLING #rrmDS: UBLE-TOOL IPAGE 3 O F 3  

11 
50 

O E  
N 

HARD LIGHT BROmISH GRAY SILT, SOME SAWD, TRACE GRAVEL - MOIST. 
HARD OLIVE CLAY, SOME FINE GRAVEL, TRACE SILT AYD SAND. 

ML 
CL 007592 

10/20/87 
1615 

34.5 

007393 9 
10/20/87 17 
1645 27 

36.0 

20 
28 
u) 

0073% 8 
10/20/a7 18 1 1810 I 30 

39.0 

2.5 
4.5 

- 
R 
E !  
C I  
0 1  
V I  
E l  
R I  
Y - 
17 

- 
12 

- 
ia 

- 
H w  0 
a 8 0  
Sr 40-8C 

 URD OLIVE CLAY, SOME GRAVEL, TRACE SILT A N D  SAND - m s i .  

VERY STIFF, OLIVE SILT, TRACE CLAY - UET. 
OLIVE SILT, SOME CLAY - WET. . .  

CL 

ML 
ML 

1.25 
1.25 -1 H r u  0 

a 8 0  cpo 
Sr = 40-UQ or. 

OLIVE SILT, #IwE CLAY, TRACE !am - . S T .  
HARD BROllWISW YELLW SILT SOME CLAY - MOIST. 
DENSE YELLWISH BRW S d ,  TRACE SILT. 

ML 
ML 
fy 

Sr 40-aQ cp- 

BOTTQM OF BORING 39.0 I 
MOTES: 
HUNSELL 5 1  5/3, U S E L L  lOYR 6/8 ,  M S E L L  1QYR 5/6 I 

' .> 

B-1-141 . . _ i  



4785 r PIOJECI YllSEI: &2 3.2 

BORING YIIBER: 1080 

6RQllD ELEVATION: 581.7 

E Y G I Y E E R / ~ I t T :  DAVIES 

FEMP-OlRI4 D R m  
October 12.1993 

PROJECT WM: Rpt RI/FL 

-1NATES: YIRTH 482,m.U EAST 1,=,630.45 DATE: 04/zb/a 

a: Dapth Y/A O a t e A i r  Y/A DATE STARTED: 04/26/88 

0- Y/A Da teAi r  Y/A DATE QI(PLElE0: 04/28/88 I 
DRILLING )IEIWQ)S: UBLE-TWL PIQ 1 OF i 

O S  
E 
P 
T 
H 

B R 
A D 1  L t  E 1  
M A 1  O A  C Y  
P T W  Y W  o c  
L E E  S P  V H  
E L E E  

0 E R S  
I Y 

008m 
04/26/88 

M. DENSE, VERY PALE BROW ClOYR 8 /4 )  GRAVELLY SMO,  FILL, DRY. 
3 
7 6 

008781 
04/26/88 

0924 
3.0 

VERY STIFF, DARK YEELWISH BROW ClmR 4 / 4 )  U A Y ,  SILT, 
4 HOIST. 
5 4 
6 

008782 
04/26/88 
0928 

I .5 

008783 
04/26/88 
0933 

6.0 

VERY STIFF DARK MOW ClOVR 3/3) SILTY U A Y ,  TRACE WD, 
5 TRACE GRAVEL, MOIST. 
9 12 
11 

VERY STIFF, DARK YELLWISH M W  (1WR 4/4) YITH GRAY )(OTTLED 
8 
10 13 
14 

SILTY CLAY, TRACE GRAVEL, TRACE SAND, MOIST. 

MOTES: 
SOIL SAWLING AS PER ASTM. COLOR DESCRIPTIOI AS PER NJNSELL. 

008784 
04/26/88 
0940 

7.5 

s o  

VERY STIFF VERY DARK BROW ClOYR 2/2> SILTY CLAY, TRACE 
14 GRAVEL, TdCE SAND, MOIST. . .  
17 13 
19 

H n r  D 
a - 2  

008785 5 
04/26/88 11 14 
1118 15 

9.0 

I J 
VERY STIFF, DARK GRAY (2.51 4/01 CUY, SQtE SILT, TRACE 
GRAVEL, TRACE SAND, MOIST. 

CL 

"I"" 

3.5 
H w  0 -.a 
0 = 2  .. '. 

' Br - Lo - -  

I 

I 

008786 2 
04/26/88 10 

1142 I? 
10.5 

B- 1 - 142 

VERY STIFF VERY DARK GRAY (2.5Y 3/01 CLAY, #IwE SILT, TRACE suo, norsf. 
12 

I 

008787 
04/26/86 

1327 
12.0 

SHELBY TUBE.. 
PUSHED SHELBY 1.5 FT., 1.0 FT. RECOVERY. 

12 

008788 
04/26/88 
1339 

13.5 

008789 
04/26/88 

1355 
15.0 

HARD YELLWISH BROW C10YR 5/61 SILTY CLAY, TRACE sAI(D AYD 
16 GRAdL, MOIST. 
24 18 
32 

VERY STIFF, B R W I S H  YELLW (1OYR 6/8) SILTY CLAY, TRACE SAID 
4 AYD GRAVEL, DRY. 
14 9 zs 



FEMP-OlRI-4 DRAlT 
October 12.1993 

PROJECT UMBER: 3.2 

W R I Y C  yu(BEI: l a 0  

GRW ELEVATION: 581.7 

ENGIYEER/GEOLOGIST: DAVlES 

F E R W  RI/FS - 
PROJECT NNE: Rpt W t S  

OODRDIU1ES: NDRTH 682,229.86 wf 1,m,630.15 DATE: 04/26/88 

6UL: Depth Y/A D 8 t e R i r  Y/A DATE STARTED: 04/26/88 

Depth Y/A D 8 t e R i r  Y/A DATE QIPLETED: 04/28/88 

- 

VI= CUtfIFICATIOl OF SOILS - . . 

DRILLING lEll(ODS: UBLE-TOoL PAQ 2 OF 4 

S 
U Y  
s w  
C B  
L O  
L 

CL 

EL 

16.5 

1 
L REMARK? 
F 

I 

4 . 5  
H-0 p p ~  
a 8 2  
arT.60 cp 

n n u o  PpD 
a = 2  cp, w = 1 0  Qr. 

2.5 

D S  
E 
P 
1 
H 

B 
A D 1  L S  
W A I  D A  
P T W  Y W  
L E E  L P  
E L 

O E  
Y 

008m 
04/26/88 
1150 

19.5 

008794 
01/26/60 

1715 
25.5 

4 
6 
13 

27.0 

U . .  . .  
1.6 

j. .  

(cnrro 
a = 2  w = 1 0  :; 

04/27/88 36 I oz j :: 
28.5 

008793 
Dc/26/aB 
1501 

21 .o 

2 
5 
6 

- 
R 
E l  
E l  
0 1  
V I  
E l  
R !  
Y - 
16 

- 
12 

- 
17 

- 
14 

- 

- 
13 

- 
21 

- 
5 

- 
14 

- 
11 

- 
16 

- 

008668 
04/26/88 
1629 

23.5 

NOTES: 
SOIL SAMPLING AS PER ASTM. 

8 
10 
15 

WARD YELLwISn mowl ( l r n  5/41 SILTY U A Y ,  TRACE SAm AYD CRAYIL, MOIST. 

u 

VERY STIFF, GRAY (2.51 
GRAVEL, 1101ST. 

5/01 SILTY U A Y ,  lluQ W AYD 

1.1 n n u o  pv- 
a 0 2  cp. 
ir = 10 w 

STIFF, DARK GRAY (2.51 6/01 SILTY CLAY, TRACE W AYD 
GRAVEL, MOIST. 

008796 
008797 
04/27/88 

o605 
28.5 

STIFF, GRAY (2.5Y 
110351. 

5/01 SILTY CLAY, TRACE M AYD GRAVEL, 

12 
36 
56 

STIFF, GRAY (2.51 
110IST. 

5/01 SILTY CLAY, TRACE UWD m - G R A V E L ,  

CL 

u 

EL 
SU 
I(L 

SHELBY TUBE.. 
~ u s n a ,  SHELBY 2.0 FT., 1.n FT. RECOVERY. 

4s 
n n r o  a: 
a 8 2  U r. ar 8 10 G*- 

4 . 5  n r u o  p p  
a 8 2  cp 
a r . 1 0  cp 

n r u o  PpI 
4 . 5  

Y / A a = Z  cp 
& . 5 t r - 4 0  cp, 

STIFF, GRAY (2.51 
MOIST. 

5/01 SILTY CLAY, S U E  GRAVEL, TRACE SAND, 

008799 
04/27/86 
08u 

30.0 

WARD DARK GRAY (2.W 4/01 SILTY CLAY, SOME GRAVEL, TRACE 
W: MOIST. 

15 
50 
50 

HARD DARK GRAY (2.51 4/01 SILTY CLAY, SCUE GRAVEL, T R A u  W: m s i .  

IURD GRAY ( 2 3  5/01 SILTY CLAY, TRACE UD GRAVEL, 
V. DENSE GRAY ( 2 3  5/01 FINE WD SOME SILT. 
IURD, D d K  GRAY (51  4/11 W D Y  SILT: SOME CUI, MOIST. 
mist. 

COLOR DESCRIPTIOlS AS PER USELL. 

B-1-143 



4785 

yu(BEI: 602 3.2 

BORIYG YU(BER: 1080 

CROWD ELEVATIOl: 581.7 

FEMP-OlRI-4 DRAFT 
October 12.1993 

~~ 

PROJECT W: R P C  RI / fS  

~ I Y A t E S :  -TU 482,229.06 EAST 1.378,630.45 DATE: 04/26/88 

WL: Depth Y/A D 8 t . I T i a  Y/A DATE STARTED: 04/26/88 

F E R W  RI/FS 

D S  
E 
P 
1 
U 

VlLuAL UASSIFICATIol OF SOILS 

B 
A D 1  L S  
M A 1  O A  
P T W  Y W  
L E E  S P  
E L 

O E  
Y 

DRILLING METloS: UBLE-TOOL IPAGE 3 OF 4 

04/27/M 24 

33.0 

008803 5 
04/27/88 9 
1027 12 

36.0 

ooMo& 7 
04/27/88 21 
lo62 27 

37.5 

40.01 I 
006665 16 
04/27/68 36 
1100 50 

C1.5 

R 
E I  
C Y  o c  
v u  
E E  
R S  
Y 

HARD, DARK GRAY (SY 5/1) SANDY SILT, s#E U A Y  MOIST. 
VERY STIFF DARK GRAY (5Y 4/1) CLAY. SORE SlLT,*TRACE WQ) AYD 

i o  GRAVEL. misr. 

VERY STICF, DARK GRAY (5'1 
AND GRAVEL, MOIST. 

4/1) CLAY. SUE LILT, TRACE SAND 

18 

DARK GRAY (51 4/11 CLAY. SOME SILT AYD GRAVEL, MOIST. 

VERY STIFF DARK GRAY (51 4/1) SILTY CLAY, TRACE SND AYD 
GRAVEL, MOiST. 

17 

VERY STIPF DARK GRAY (5Y 

HARD, bROWlSU YELLW (10YR 6/8) SILTY CbY, MOIST. 
VERY DENSE VERY PALE BROW (10YR 7/11 FINE WID,  UELL 
SORTED, T R k E  SILT, DRY. 

4/1) SILTY CLAY, TRACE SAND A#, 
GRAVEL MOIST. 

15 

MOTES: 
SOIL SAMPLING AS PER ASTM. COLOR DESCRIPTIOWS AS PER U S E L L .  

- 
S 

U Y  
SI4 
C I  
S O  

L 

- 
ML 
EL 

- 
CL 

- 
CL 

- 
CL 

- 
CL 

CL 

3 . 5  
r". 
. -  n r o  

= 2  
r - 1 o  

- 0  
- 2  

r = u )  

W O  p 

r =, u) 
- 2  

~ = S D  

B-1-144 



FEMP-OlRI-4 D R m  
October 12.1993 

PROJECT U B E R :  602 3.2 
MRIYCYIIBER: 1080 

ELEVATIQI: 581.7 

WGIYEER/&EOLOtlST: DAVIES 

PROJECT WQ: Rpc RI/FS 

COORDINATES: NORTH 482,229.06 EAST 1,318,630.45 DATE: 04/26/86 

M: Depth N/A D a t e / T i r  N/A DATE STARTED: 04/26/68 

DATE W L E T E D :  04/28/68 Depth N/A D l t 8 / T i r  N/A 

DRILLING mWDs: CABLE-TOm 

OOTTol OF BORING 51.5 

PAC€ 4 OF L 

~ 

I NOTES: 
SOIL SAMPLING AS PER ASTM. COLOR DESCRIPTIQIS AS PER WIYSELL. 

D S  U R 
E A D 1  L S  E f  
P M A 1  O A  C Y  
T P T W  u n  o c  
H L E E  S P  V H  

E L E E  
0 E R S  
Y Y 

O D s 6 6 6 3 5  
04/27/88 49 18 
1258 44 

46.5 

50.0 

000647 22 
04/27/68 33 17 

111 1 50 
51.5 

B-1-145 

I - 

S 
U Y  1 
s n  s 
C B  F 
S O  

L 

I 
W K S  

VERY DENSE, VERY PALE BROW C1OYR 7/41 FINE SAND, TRACE MED. SU N/A 
SAND TO FINE GRAVEL, TRACE SILT, SLIGHTLY MOIST. n r u o  pB 

a = 2  cp 
W = L o  cpn 

VERY DENSE BROWISH YELLCU ClOn 6/6) FINE twD, TRACE #D. 
SAND TO FI~E GRAVEL, TRACE SILT, MOIST. H r u  0 

a - 2  
W - 4 0  I 



FEMP-OIRI4 DRAlT 
October 12,1993 

PROJECT m: 602 5.2 

WRING YUIBER: l a 1  
GRQlyD ELEVATIOU: 590.7 

EYGINEER/tEOLOGIST: 0 .  WUEY 

PROJECT WE: FWPC RI/FS 

-1WATES: YOllTH uIz,oCl.23 EAST 1,379,003.69 DATE: 12/01/87 
M: Depth N/A 08te/Tia N/A DATE STARTED: 12/01/87 

Depth N/A D l t e / T i r  N/A DATE c#pLETcD: 12/03/87 
DRILLING METHODS: CABLE-TOOL PACE 1 OF 3 

O S  
E 
P 
1 
H 

1.5 

B R S 
A D 1  L S  E l  U 1  
M A 1  O A  C Y  S ) I  
P T M  Y I  o c  C B  
L E E  S P  V U  s a  
E L E E  1 

0 E R S  
N Y 

STIFF BROW (1mR 5/5) SILT TRACE CLAY AND SAND - DRY. ML 
DO7633 5 STIFF LIGHT GRAY (51 6/1) SfLT, Son CLAY, TRACE GRAVEL AND ML 
12/01/87 6 12 fAyD - DRY. 
0850 6 

007631 
12/01/87 
0920 

3.0 

VERY STIFF LIGHT GRAY (5'1 6/11 SILT, SUE CLAY AYD GRAVEL - WL 
4 DRY. 
9 14 
19 

2..  a = O  
6r = 50 

007635 12 
12/01/87 16 
lo00 17 

4.5 

007636 12 
12/01/87 12 
1015 8 

6.0 

007637 L 
12/01/87 5 
1050 4 

7.5 

007638 6 
12/01/87 6 
1100 7 

9.0 

F* 6r = 50 

VERY STIFF LIGHT GRAY (51 6/11 SILT, SUE CLAY AND GRAVEL - 
DRY. 

TRACE FINE GRAVEL - DRY. 
HARD PALE BROW (10YR 

VERY STIFF BROWISH YELLW (10YR 
GRAVEL AM0 SILT - DRY. 

IIL 

15 WARD YELLWISH BROW (1mR 5/4) CLAY, WWE SAND MID SILT, ' CL 

6/3) CLAY, S O M  SAND, TRACE SILT - DRY. CL 

EL 6/41 CLAY, w SAND, TRACE 

11 

VERY STIFF BROWISH YELLW ClOYR 6/4) U A Y , . # I Q  SAND, TRACE CL 
GRAVEL AYD SILT - DRY. 

14 STIFF LIGHT YELLWISH BROW (1OYR 6/4) C U I ,  Son SILT - EL mw. 
S CL 

STIFF BROW (10YR CL - DRY. 
5/11 C U I ,  Son SILT, TRACE W AYD GRAVEL 

13 
._ 

ar = 40 c p l  

007639 
12/01/87 
1450 

10.5 

007660 
12/01/87 
1510 

12.0 

MOTES: 
SAMPLES TAKEN USING ASTM STAYDARD PENETRATIm TEST. COLORS CLASSIFIED USING MISELL  COLOR CHARTS. J 

VERY STIFF LIGHT YELLWISH BROW (2.5Y 6/4) C U I ,  SOME SAND EL 
9 AND SILT - m s i .  
9 14 
13 

VERY STIFF LIGHT YELLWISH BROW (2.5Y 6/41 CLAY, #IwE SAND EL 
5 Am SILT TRACE GRAVEL - mIsT. 
7 15 VERY STTIIF DARK GRAYISH BROW (2.51 4/21 SILT, Son CLAY, ML 
9 TRACE SAND - DRY. 

i ! * t  - -7 

I 

007641 
12/01/87 
1525 

13.5 

B-1-146 

VERY STIFF DARK GRAYISH B R W  ( 2 3  4 / 2 )  SILT S U E  CLAY I(L 
7 
9 4 
10 

TRACE W - DRY. VERY STIFF LIGHT YELLWISH dOUN (2.5Y 4/41 

007642 3 
12/01/87 7 
1550 9 

15.0 

VERY STIFF YELLWISH BROW (1OYR 5/41 SILTY CLAY, TRACE CL 
GRAVEL Am WD - MOIST. 

9 



FEMP-OlRI4 D R m  
October 12,1993 

DORING YUQLER: 1081 

6RQIyD ELEVATION: 590.7 

ENGINEEIVGEOLOtIST: 0. WUY 

7 L 4 ? Q u  
FERYAU) RI/FS VI- UASSIFICATION OF SOILS 

PUWECI YI(0ER: 602 3.2 I PROJECT w#: WPC R I / f S  

LTE: 12/01/07 OQII(DINA1ES: NORTH 482,041.23 EAST 1,379.oQ3.69 

M: Dapth N/A D a t e n i r  N/A 

D.pth N f A  D a t e A i r  N/A 

E t  

D 
E 
P 
T 
H 

B 
T L  
I O  
n u  

0 
N 

D 
A 
T 
E 

A 
n 
L 
E 

R 
S E  

C I  
01 

P V  
E l  
R !  
Y 

007644 
12/02/07 
0950 

16.5 

4 
7 8 
I 0  

007643 
12/02/07 

10.0 

007646 
12/02/07 
1030 

19.5 

5 
12 I f  
18 

00765 1 

27.0 

007653 
12/02/87 7 13 1 1500 1 1 

30.0 

VERY STIFF LIGHT YELLWISH BROW (2.5Y 6/41 CLAY, SUE GRAVEL 
AND SILT, TRACE SAND - MOIST. 

SHELBY W E .  

STIFF LIGHT YELLWISH BROW (2.51 6 / 4 )  CLAY, #I)(E SILT, TRACE 
FINE GRAVEL AND SAND - MOIST. 

VERY STIFF LIGHT YELLWISH BROW G.SY 
TRACE FINE GRAVEL AND WQ) - MOIST. 

6 / 4 E Y ,  ullo SILT, 

VERY STIFF LIGHT YELLWISH BRWN (2.51 6/4) CLAY, 6Q(E SILT, 
WQ), AYD FINE GRAVEL - MOIST. . .  

HARD LIGHT YELLWISH BROW (2.5Y 6k4) CLAY, -.GRAVEL, 
SILT, AND SAND - MOIST. 

STIFF LIGHT YELLWISH BROW (2.51 
SILT, Am LAYD - MOIST. 

6/51 CLAY, Soa GRAVEL, 

VERY STIFF GRAYISH BRWN (2.51 5/2) CLAY, TRACE SILT, SAWD 
AYD FINE GRAVEL - MOIST. 

STIFF GRAYISH BRWN (2.51 5/2) CLAY, 500 GRAVEL, TRACE SILT 
AWD SAND - MOIST. 

~ ~~~ 

VERY STIFF GRAYISH && (2.5Y 
AYD SILT - MOIST. 

5/21 CLAY, TRAa SAND, CRAXL, 

L IE  STARTED: 12701/c I 
tlE oo)(pLETED: 12/c: 

_____ 

u 3 2  OF T - 
S 

U Y  
S M  
C B  
s o  

L 

- 
CL 

EL 

CL 

- 
U 

- 
EL 

NOTES: 
SAMPLES T M Y  USING ASTM STANDARD PENETRATION TEST. COLORS UASSIFIED USING -SELL COLOR CHARTS. 

1.5 
n n r  0 
a = 0  
6r = 40 

B-1-147 



FEMP-OlRI-4 DRAFT' 
October 12.1993 

PROJECT YIIBER: 3.2 

~ I Y G W E R :  111 

611- ELEVATIW: 590.7 

EYGIYEER/QOLOGI~: 0. 

FERNAID RI/FS 

PROJECT W: #pc R V F S  

QxIw)IYAlES: wORTH a.OL1.a EAST 1,379,005.69 DATE: 12/01/87 

WL: Depth Y/A D a t r / l i r  Y/A DATE STARTED: 12/01/87 

Dwth Y/A D a t W i r  Y/A DATE oo(pLElED: 12/03187 1 . .-. 

VISUM CIASSIFICNIW OF SOILS 

DRILLING =#IDS: CABLE-TQK PAGE 3 OF 3 
D 
E 
P 
T 
H 

- 

31.5 - 

35.0 - 

S 
A D 1  
M A 1  
P T M  
L E E  
E 

007654 
12/02/87 
1540 

007655 
12/02/87 

1555 

- 
8 
L S  
O A  
Y M  
S P  

L 
O E  
I 

4 
7 
10 
- 

3 
7 
9 
- 

R 
E I  
C Y  
o c  
v u  
E E  
R S  
Y 

VERY STIFF GRAYISH BRW (2.51 
WID Am SILT - m1ST. 

5R) U A Y ,  tQQ GRAVEL, TRACE 

14 

VERY STIFF GRAYISH B R U  (2.51 5R) UAY, GRAVEL, TRACE 
UYD AUD SILT - m s i .  

14 I 

!!;o 

1 .o 

- 0  = o  r I 50 

BOTTOn OF EORIYG 33.0 

NOTES: 
SAMPLES TAKEN USING ASW STANDARD PEYETRATIW TEST. COLORS CLASSIFIED U S I N G  W S E L L  COLOR CHARTS. 

. .  

.:_ 
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FEMP-OlRI4 DRAFT 
October 12,1993 

4785; 
FEUULD RI /FL  VISUAL C I A S S I F I U T I O I  OF SOILS 

PROJECT yI(BER: 602 5.2 I PROJECT WE: Roc RI /FL I 

VERY STIFF YELLWISH B R M  (IOYR 5 / 4 )  SILT, SOME CLAY, TRACE 
wp) Am &VEL - #IST. 

6 

)(L 

BORING yu(BER: 1082 

G R m  ELEVATIOI: 583.9 I M: D c o t h  N/A D a t e A i r  N/A I DATE STARTED: 12/04/87 

I -1NATES: m T H  482,011.U EAST 1,579,08?.14( DATE: 12/04/87 

DRILLING IETWODS: UBLE-TOOL I PAGE 1 OF 2 
1'--'- - 

0 
E 
P 
1 
H 

- 

1.5 - 

3.0 

S B 
A D 1  L S  
M A 1  O A  
P T M  Y M  
L E E  S P  
E L 

O E  
N 

2.25 
H W O  pB 
0 = O  ca 
Ex. = 200 cppl 0950 - 

CL 

STIFF YELLWISH BROW (10YR - MOIST. 

GRAVEL Am wp) - MOIST. 

5/11 SILT, SOME SILT, TRACE SAND 

11 STIFF LIGHT YELLWISH BROW (1OYR 6 / 4 )  CLAY, SOME SILT, TRACE 
007658 8 
12/04/87 5 
1000 5 

STIFF LIGHT YELLWISH BROW (IOYR 6 / 4 )  U A Y ,  #xE SILT  AND 
GRAVEL, TRACE SAND - MOIST. 

U 

6 
007659 5 
12/04/87 4 
1010 6 

4.5 - 

6.0 - 

7.5 

I 

VERY STIFF LIGHT YELLWISH BROW (10YR 6 / 4 )  SILTY CLAY, TRACE CL 
SAND - MOIST. 

11 

HARD LIGHT YELLWISH BROW (10 YR 
wp) Am FINE GRAVEL - DRY. . .  6/41 CLAY, SOME SILT, TRACE CL 

16 
1500 

007662 5 
12/04/87 9 
1300 15 

9.0 - 

10.5 - 

12.0 

12/04/87 16 

SHELBY TUBE. U 

14 

VERY STIFF LIGHT YELLWISH BRWN (10YR 6/41 CLAY, S U E  SILT, CL 
TRACE FINE GRAVEL AN0 SAND - MOIST. 

14 

4.0 
H r r P O  pB 
a = O  cp 
Br.60. cp 

001665 3 
12/04/87 
1430 I ;! 

VERY STIFF YELLWISH B R W  (10YR 5 / 4 )  CLAY, SCUE SILT Am 
GRAVELY TRACE SAND - MOIST. 

CL 

12 12/04/87 20 

12/04/87 16 
1500 25 

13.5 - 

15.0 - 

I . ... . 
llARD YELLWISH BROW (1OYR 
Am UHD - MOIST. 

5 / 4 )  CLAY, #)(E SILT, TRACE GRAVEL CL 

14 

NOTES: 
CONTRACTOR: PENNORILL. RIG: CYCLONE 42. DRILLER: HARRY DYKES JR. ASSISTANT: JOHN VANDYNE. UATER ADOED TO HULL = 
130 CALLOIS. 
C W T S .  SACIGRO 

SAMPLES TAKEN USING ASTM STANDARO PENETRATIOI fESTS. SOIL COLORS CLASSIFIED ACWRDING TO )IIy#LL COLOR 
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FEMP-OIRI4 DRAFT 
October 12,1993 

GRQYD ELEVATION: 583.9 M: Depth N/A D 8 t e A i r  N/A 

ENGINEER/GEOLffiIST: D. OuLEI Depth N/A D 8 t e A i r  N/A 

DRILLING MElnaDS: CASLE-TOW 

22.5 

HARD YELLOUISH BRQY CLAY, ## SILT TRUE GRAVEL AND SAND. 
HARD GRAY (1OYR 6/11 CLAY, SUE GRAVfL, TRUE SILT AYD SAND - i s  mrn. 

I 

HARD GRAY (1OYR 6/11 CLAY, TRAP GRAVEL, SILT, AND WID - 
mIsT. 

8 

VERY =IFF GRAY (10YR - m1ST. 
5/11 CLAY, TRAP SILT, GRAVEL, AND SAND 

1s 

VERY STIFF OLIVE GRAY (51 
WID - mIsT. 

5/21 CLAY, TRACE GRAVEL, SILT, AND 

12 

VERY STIFF OLIVE GRAY (5'1 
SAND - HOIST. . .  5/2) CLAY, TRACE GRAVEL, SILT AND 

13 

STIFF OLIVE GRAY C5Y 
SAND - MOIST. 

5/2) CLAY, SC& GRAVEL, TrUQ SILT AYD 

7 

DATE STARTED: 12/06/87 

DATE W L E T E D :  12/05/87 I 

! PAGE 2 OF 2 - 
S 

U Y  
S I 4  
C B  s o  

L 

CL 
CL 

- 
EL 

U 

- 
U 

CL 

- 
CL 

- 

U = 50 

3.5 

I_ w = 6 0  . 

t BOTTOM W BORING 24.0 I 
NOTES: I U€LL TD 24.0 FT. 
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FEMP-OlRI4 DRAFT 
October 12.1993 

PROJECT IIWBER: 602 3.2 

W I Y G  HLMBER: 1083 

I 

PROJECT yA#: FMPC RI/FS 

W I N A T E S :  m T H  481,W.W EAST 1,379,239.W DATE: 01/07/86 

VERY STIFF, BROW ( l W R  5/31 SILT AYD C U I  YITH 6RAVEL - DRY. 

ELEVAIIOY: WL: Depth  Y/A D 8 t e A i r  Y/A 

EYGIYEER/GEOLOtIn: Y. Depth  Y/A D a t e A i r  Y/A 

DRILLING KETI#x)S: UBLE-TOOL 

HARD, BROW (1OYR 5/31 CLAY AYD SILT  YITH GRAVEL - DRY. 

DATE STARTED: 01/07/88 

DATE QI(PLE1ED: 01/09/86 

PAGE 1 OF 2 

SHELBY TUE. 
VERY STIFF LIGHT YELLWISH BROW (1OYR 6/41 MOTTLED CLAY YITH 
SILT - DRY,. 

D S  B 
E A D 1  L O  
P M A 1  O A  
1 P T M  Y M  
H L E E  S P  

O E  
Y 

E L E  

007879 9 
01/07/80 9 
1345 5 

1.5 

007860 6 
01/07/88 7 

1350 11 
3.0 

SHELBY TUBE. 

R 
E 
C 
0 
V 

R 
Y 

13 

12 

007886 
01/08/88 

1430 
12.0 

007887 
01/08/0a 

1500 
13.5 

007888 
01/08/88 

1530 
15.0 

STIFF LIGHT YELLWISH BROW (1OYR 4/41 )(oTTLED CLAY YITH SAND. . .  

NEDILM DENSE, LIGHT YELLWISH BROW.tlOYR 6/41 SAMD AND CLAY - 
E T .  

30 
16 16 
21 

1 2  
23 15 
7 

6 
4 7 
7 

EDlLM STIFF, LIGHT YELLWISH BROW (WYR 6 / 4 )  CLAY AN0 SILT 
E a €  SAND - O I S T .  

EDIW DENSE, YELLWISH BROW (10YR 5 / 4 )  SAND AND GRAVEL ton 
LILT - UET. 

DENSE YELLWISH BROW (10YR 5/41 SALID ton SILT AWD CLAY - =ET 

E D I L M  DENSE YELLWISH BROW (10YR 5/4) GRAVEL AND SAND ton 
SILT - &ET. 

UERY SOFT OLIVE GRAY(5Y 5/2) CLAY ton SILT TRACE GRAVEL - DRY 

- 
S 

U Y  
S M  
C B  s o  

L 

- 
ML 

CL 

- 
CL 

- 

CL 

- 
sc 

- 
CL 

- 
w 

3.5 

a Inu= = O  0 e( or=  180 cpap 71 Sr = 180 c m ,  

":.: 
.-. .- 

-1 Sr = 120 

YOTES: 
COWTRACTOR: PEYNDRILL. RIG: CYCLWE 42. DRILLER: HARRY DYKES HR. ASSISTANT: JOHN VAN DINE. 125 tALLWS OF 

UATER ADDED TO HOLE. SAMPLES TAKEN USING ASTM STANDARD PENETRA~ICIU TEST. COLORS CLASSIFIED USING USELL COLW 
CHARTS. EACKGRQOQ) LEV 
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FEMP-OlRI4 D R m  
October 12.1993 

PROJECT YUWBER: 6112 3.2 
m I Y G y u ( B E R :  1- 

GRLQYD ELEVATION: 
EYtlYEER/GEOLOCIST: Y. DEGLEY 

PROJECT WE: F W C  W F S  

WORDIYATES: NORTH 481,boc.w EAST 1,379,239.99 DATE: 01/07/86 

M: Oapth Y/A D a t e A i r  Y/A DATE STARTED: 01/07/88 

Dapth Y/A D a t e A i r  Y/A DATE QllpLETED: 01/09/88 

.: . 

DRILLING IIETHQ)S: CABLE-TOOL 

j :  

.- PAGE 2 OF 2 

B-1-152 

o s  0 R 
E A D 1  L S  E I  
P M A 1  O A  C Y  
1 P T M  Y M  o c  
H L E E  S P  V H  

E L E E  
0 E R E  
Y Y 

007889 o o m  2 
01/09/88 2 6 
1650 2 

16.5 

18.0 

DO7091 1 
01/09/68 2 5 
1055 12 

19.5 

007092 2 
01/09/88 C 10 
1105 5 

21 .o 

007893 1 
01/09/88 2 8 

1110 3 
22.5 

S 
U Y  1 
E M  E REIUD) 
C B  F s o  

L 

SOFT OLIVE GSEY (51 5/21 CLAY Y l l H  GRAVEL - W)IST. CL 0.5 
R m = O  ppp 
a = O  cpa 
lr=lIfO cp 

VERY SOFT OLIVE GREY C5Y 5/2) CLAY YITH GRAVEL - UET. CL 0.25 
nnrr 0 
a = O  
8r=m 2 

VERY SOFT OLIVE 6REY C5Y 5/2) CLAY YITH GRAVEL - MOIST. EL 0.2s 
nr*p 0 ..r ' 
a = O  Clr 
8 r = 1 2 0  cpli 

VERY SOFT OLIVE GREY (51 5/2) CLAY YITH CRAVEL - E T .  CL 0.25 
. .  



FEMP-OlRI-4 DRAFT 
October, 12,-1!W3 

L- L -  - L .  - o @ &  

PROJECT W E D :  602 3.2 
SORING YU(BER: la 
0- ELEVATION: 

ENGlNEER/GEOLOCIST: 0 .  

_. _. 
F E R W  RI/FS 

PROJECT NAME: R O C  Rl/FS 

~ ~ ~ I Y A T E S :  YORTW u~,ms.zb EAST 1,3n,43c.31 DATE: ii/2o/a7 
M: Depth N/A 0 8 t 8 n k  N/A DATE STARTED: 11/20/87 

Depth N/A D 8 t e A i r  N/A DATE CO(PLETED: 11/21/07 

W O W  CLASSIFIUTIQI OF SOILS 

DRILLING MEl)#DS: CABLE-TOOL --. -- PAtE 1 OF 1 

.... 
BQfTol OF BORING 53.0 

D S  B R 
E A D T  L O  E 1  
P M A 1  O A  C N  
1 P T M  Y M  O K  
W L E E  S P  V W  

E L E E  
0 E R S  
N I 

8.0 

SEE SOIL OESCRfPTfOl FOR E L L  3085. 
007652 
11/20/07 
124s 

9.5 

NOTES: 
CONTRACTOR: PENNDRILL. RIG: CYCLONE 42. DRILLER: HARRY DYKES, JR. ASSISTANT: JOHN VAMDUIE. 16 CALLOUS OF UATER 
ADDED TO UOLE. 

S 
U Y  T 
S M  s R W L  
C B  f 
S O  

L 

- 

. .  

..- . 
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FEMP-OlFU4 DRAFT 
October 12,1993 

PROJECT YUBER: 602 3.2 

URING W E R :  1655 

GROLW ELEVATIW: 

ENGIYEER/GEOLOGISI: M. GMRU 

MEOIW OENSE CIOYR 5/2) GRAYISH BROW UAYEY SILT, TRACE ML 
GRLVEL, DRY. 

11 

PROJECT WANE: R Q C  RI/FS 

~ I Y A I E S :  YIRTH 481,8W.74 EAST l , m , R C . O  DATE: l O / l ? / o o  

M: Depth N/A D a t e n i r  MIA DATE STARTED: 10/17/90 

DATE QltPLETED: l O R O I O O  1 ___. Depth N/A D a t e n i a  MIA 

WEDIW DENSE ClOYR 
FINE GRAVEL DRY (1.5 - 1.7 Fl.). 
MEDIW OENSt! CIOYR 

5/61 YELLWISH BRWN CLAYEY SILT, TRACE 

2/11 BLACK ASH/CMBQI, ORY (1.7 - 2.5 Fl.). 13 

DRILLING HET)#x)S: WLE-TWL 

DENSE C10YR 2/1) BLACK ASH/Wm DRY. (3.0 - 3.5 FT.). )(L 
DENSE ClOYR 5 / 4 )  YELLWISH BROW kLAYEY SILT, TRACE FINE 

12 GRAVEL, DRY. (3.5 - 4.0 FT.). 

PAGE 1 OF 2 

FIRM ClOYR 
#DIW PLASTICITY, SLIGWTLY MOIST. 

5/2) GRAYISH BROW SILTY CLAY, TRUE FINE GRAVEL, EL 

5 

0 s  
E 
P 
T 
H 

1.5 

3.0 

4.5 

6.0 

7.5 

9.0 

10.5 

12.0 

13.5 

15.0 

NOTES: 

I 

FIRM (1OYR 5/1) GRAY SILTY UAY, MEDIW 10 HIGH PLASTICITY, CL 
SLIGHTLY misi. . .  

3 

B 
A 0 1  L S  
M A 1  D A  
P T M  Y M  
L E E  S P  
E L 

D E  
N 

035219 9 
10/17/90 10 
0956 14 

on220 18 
10/17/90 12 
loo1 14 

033221 14 
10/17/90 18 
1005 20 

on222 10 
10/17/90 15 
1009 20 

033223 13 
10/17/90 13 
1015 14 

033224 7 
10/17/90 6 

1021 9 

033225 10 
10/17/90 10 
1029 24 

033226 5 
10/17/90 8 
1530 12 

033227 7 
10/17/90 7 

1534 11 

033228 9 
10/17/90 14 

1538 15 

I 

SOFT ClOYR 5/21 GRAYISH B R W  SILTY .CLAY, HIGH PLASTlCITY, 
MOIST. 

18 
EL 

FIRM ClOYR 5/3) BROW SILTY CLAY, TRACE FINE TO QIARSE 
GRAVEL, LW TO WEDIW PLASTICITY, SLIGHTLY MOIST. 

9 
EL 

FIRM C1OYR 5/3) OROW SILTY CLAY, TRACE FINE GRAVEL, L W  
PLASTICITY, SLIGHTLY MOIST. 

6 

WARD C10YR 6/61 B R W I S H  YELLW SILTY CLAY TRACE FINE TO 
WEDIW GRAVEL, L W  PLASTICITY, SLIGHTLY MOjST. 

8 

I"= loo ' 

CL 

EL 

0.5 
H r v O  pP 
a - 0  cp- 
6I'=100 cp- 

FIRM (10YR 5/41 YELLWISH B R W  SILTY CLAY, TRACE FINE 
GRAVEL, MEOlW PLASTICITY, SLIGHTLY MOIST. 

8 

2.0 &?!I 
6I' = 120 cpl 

CL 

I 

2.0 1 I 

'."I-Iz, ar = 120 

B-1-154 



FEMP-O1RI-4 DRAFT 
October 12,1993 

WRING YUIOER: 1643 

GRQYD ELEVATION: 

ENGINEER/GEOUK;ISI: M. G A R l U  

VISUAL UASSlFICATIOI OF fOILS 4 .  -- 4785 
-1NATES: NORTH 481,690.76 W T  1,378,Rl.dO 

M: Depth N/A O8te/lir N/A 

Ocpth N/A 0 8 t e A i r  N/A 

F E R W  W F S  

PROJECT U U M R :  602 3.2 I PROJECT NAME: #Dt RI/FS I 
LTE : 
iTE S 
- 

'ARID: v 10/17/90 

ORILLING MElnoOS: UBLE-TODL - 
R 
E 
CI 
01 
V I  
El 
R !  
Y - 
18 

- 
17 

- 
8 

- 

FIRM (10YR 5/1) GRAY SILTY U A Y  TRACE FINE TO m S E  SAND, 
MDIW PusiicIty, SLIGHTLY mih. 

FIRM (IOYR 5/1) GRAY CLAY, SUE SILT, HIGH PLASTICITY, 
SLIGHTLY MOIST TO MOIST. 033230 7 

10/17/90 11 1 1616 I 12 
10.0 

SOFT (IOYR 5/1) GRAY CLAY 
SILT, HIGH PUSTICITY, 110!ST. 

SCUE FINE GRAVEL, TRACE fAyD AND 0.5 
H W O  pp 
a = O  ca 
W = a o  cpl 

10/18/90 3 21.Ji; 10/18/90 1 i 8 
1017 10 

22.5 

FIRM (10YR 5/1) GRAY CLAYEY SILT, TRACE FINE W AND GRAVEL, 
LOU PUSTICITY, mIn. 1 .o 

H W O  pp 
a = O  cpm 
w=ao cp 

SOFT (IOYR 5/11 GRAY SILTY CLAY, LOU TO IWIW PLATICITY, 
MOIST TO VERY MOIST. . .  

MEDIW DENSE ClOYR 5/11 GRAY SILT, FINE UYD; TRACE CLAY 
AND FINE GRAVEL, VERY 110IST. 

Y/A 
H r u  0 w 
a = O  w 
w = 8 0  cpr. 

033234 22 
10/18/90 14 
1025 11 

24.0 

LOOSE (10YR 5/1) GRAY SILT, SOME FINE UIP, AND GRAVEL, TRACE 
UAY, VERY 110151. 

Y t A  
H W O  PpI 
a - 0  c p  
w = 6 0  c p  

I W l W  DENSE (1OYR 5/11 GRAY GRAVELLY UELL GRADED SAND, SOME 
SILT, E T .  

~~ ~ _ _ _  

MEOIW DENS!€ (10YR 5/11 GRAY E L L  GRADED UYD, UXE SILT, 
YET. (28.5 TO 29.0 FT.). 
FIRM (10YR 5/1) GRAY SILTY CLAY, SOME UYD, LOU PLASTICITY, 
110151. 

30.0 

BOITQl OF BORING 30.0 I 
NOTES: ! 
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FEW-01RI-4 DRAFT 
October 12,1993 

PROJECT YUBER: 402 3-2 

m I N G  W E R :  1644 

CRQlyD ELEVATIOU: 

ENGINEER/CEOL~lST: a 

4' 
PROJECT W E :  F W C  W F S  

mORD1WAlES: YaRTH 461,616.21 EASI l,m,641.29 DATE: 10/07/90 

M: D e p t h  N/A Dat r / l ia  N/A DATE STARTED: 10/07/00 

D e p t h  N/A D a t e f l i r  N/A DATE O#PLETED: 10/11/m 

DRILLING I IETIWS: CABLE-TOOL PAGE 1 OF 2 

033094 15 
10/07/90 20 
1340 19 

6.0 

DENSE ( 1 O Y R  5/3) BROW W l D Y  SILT, DRY. 

R 
E I  
C N  
o c  
v n  
E E  
R S  
Y 

ML 

S 
U Y  
S W  
C B  
8 0  

L 

12 

WEDIW DENSE ( toyR UII u a  SLWGE ASH IUTERIAL, DRY. 
(1.5 - 1.9'). 
MEDIW DENSE (10YR C/1) DARK GRAY CLAYEY SILT, LW MOISTURE. 
(1.9 - 2.5'). 

l4 I 
1 3.0 

Onm 25 
10/07/90 10 

12 0923 

WL 

VERY DENSE (1DYR 1/1) DARK GRAY U A Y E Y  SILT, WQ !WID, DRY. ML 

DENSE (5Y 3/1) VERY DARK GRAY CLAYEY GRAVEL, WQ S L W Q ,  Gc 
MOIST. 

3 

033095 
10/07/90 
1343 

7.5 

033096 
10/07/90 
1406 

9.0 

033097 
10/07/90 
1410 

10.5 

onwa 
10/07/90 
1417 

12.0 

033w9 
10/07/90 
1423 

13.5 

033100 
10/07/90 
1430 

15.0 

NOTES: 

HARD (10YR 4/1) DARK GRAY SILTY CLAY TRACE GRAVEL M D  
SLWCE, LW PLASTICITY, SLIGHTLY #Id. . . 

10 
10 
15 
17 

9 
10 
11 

4 
5 
5 

2 

1 
1 
1 

1 
2 
2 

CL 

HARD (2.5Y 5/2) GRAYISH BROW SILTY'CLAY, TRACE WW CHIPS, 
SLIGHTLY MOIST, RED. PLASTICITY. 

8 

CL 

HAW) (2.51 5/2) GRAYISH BROW SILTY CLAY, TRACE GRAVEL, 
WEDIW PLASTICITY, SLIGHTLY MOIST. 

6 

FIRM (2.51 5/21 GRAYISH BROW SILTY CLAY, TRACE FINE GRAVEL. 
MEDIW PLASTICITY, MOIST TO VERY O I S T .  

8 

EL 

CL 

VERY SOFT (2.51 5/2) GRAYISH BROW SILTY CLAY, TRACE FINE 
GRAVEL, YET. 

7 

SOFT (2.5Y 5/21 GRAYISH BROW SILTY CLAY, TRACE FINE GRAVEL, 
WEDIW PLASTICITY, VERY MOIST TO YET. 

9 

- 
CL 

CL 

N/A 
H l x P O  PPn 
a 1 0  C P  
6r = 4500 cpa 

6 r =  400 cpa' 

H W  0 
a = O  
W = 2200 -1 w = 560 

2.0 
H n w  0 Pm 
a = 0  C P  6r=m CPn "/""'I tir = 300 

0.5 
nnw 0.5 ppa 
a - 0  C P  
6 r = 5 0 0  c p  

. . . .  - - 
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FEMP-OlRI-4 D R m  

PROJECT -Eo: 602 3.2 
IQRING U m E R :  1614 

CROLfMD ELEVATIOI: 

PROJECT yA#: F W C  R V F S  

QXIRDIYATES: #RTH 481,616.21 EAST 1,m,641.2P( DATE: 10/07/90 

M: D a h  N/A D a t e A i r  N/A 1 DATE STARTED: 10/07/90 

033101 
10/07/90 
1436 

16.5 

3 
6 
6 

033103 
10/0?/90 
1530 

19.5 

7 
V 
9 

033104 
10/07/90 
1546 

21 .o 

2 
3 
3 

033107 
10/07/90 
1621 

Es -5 

2 
3 
4 

033100 
10/07/90 
1630 

27.0 

3 
4 
6 

033100 
10/07/90 
1633 

28.5 

3 
5 
5 

F E W  W F S  VI- CULLIFIUTIOI OF SOILS 

I 

DRILLING MI3-S: CABLE-TOW I PAGE E OF 2 I - 
R 
E 
CI 
01 
V I  
El 
R !  
Y - 
14 

- 
10 

- 
16 

- 
6 

- 
10 

- 
2 

- 
5 

- 
17 

- 
14 

- 
11 

- 
10 

- 

I REMARKS 

SOFT (2.51 5 / 4 )  LIGHT OLIVE BRQY SILTY CLAY TRACE FINE 
GRAVEL, MEOIUI PLASTICITY, mxsT TO VERY m s f .  

FIRM (2.51 4 / 2 )  DARK GRAYISH MQY llJnlED SILTY CUI, UED. 
PWTICITY, MOIST TO VERY MOIST. 

VERY SOFT (2.5Y 4 / 2 )  DARK GRAYISH @ROW, SILTY CUI, SOME 
F I E  GRAVEL, L W  PLASTICITY, MET. 

FIRM (2.51 5/51 LIGHT OLIVE BRQY SILTY CLAY, TRACE FINE 
SAWD, AYD GRAVEL, )(ED PUSTICITY, mist TO VERY mow. 

ar = la0 

FIRM ( 2 3  4 / 2 )  GRAYISH BRQY MOTTLED SILTY UAY, TRUE FINE 
GRAVEL, WED PLASTICITY, mIsi fo VERY mom.. 

1549 
22.5 

VERY SOFT (2.5Y 4/2)  DARK GRAYISH ERW, SILTY CLAY, SWE 
FINE GRAVEL, LW PLASTICITY, VERY m x s i  TO UET. 

SOFT (5Y 3/2) DARK OLIVE GRAY SILTY CLAY, TRACE FINE GRAVEL, 
PLASTICITY, )(om. 

HARD, DARK GRAY (2.V 4/01,  SILTY CLAY, TRACE OF SAND, llloIUn 
TO W I 6 H  PLASTICITY, MET. I 2.50 

Hw 0.0 pp 
a 1 0  CLX;' ar = 100:llOc~. 

FIRM (51 4/2)  OLIVE GRAY MOTTLED SILTY CLAY TRACE FINE 
GRAVEL, LW TO UED PusTicxTY, SLIGHTLY m e +  TO m s i .  

ar - 120 cp; 
i 

LOOSE (51 4/1) DARK GRAY, CLAYEY SILT, #ra WOO CHIPS, 
SLIGHTLY misi TO MOIST. 

luRD (51 4/1) DARK GRAY, MOTTLED SILTY CLAY, TRACE FINE 
GRAVEL, L W  PLASTICITY, SLIGHTLY )(oIST. 

BoTTol OF BORING 30.0 

B-1-157 
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PROJECT m: 602 3.2 
BORING W E R :  1645 

@W ELRIATIOM: m.2 

ENGINEER/GEMOGIST: W. bwI#Iy 

FEMP-OlRI-4 DRAIT 
October 12.1993 

PROJECT NAME: W C  W F L  

-1NATES: YORTH 48I,SO.t5 EAST 1,319,06026 DATE: 09/11/90 

6UL: Depth N/A h t e n i r  N/A DATE STARTED: 09/11/90 

Depth Y/A hte/li8e N/A DATE oo(pLETED: 09/12/90 

DRILLING METHODS: mLE-Tm PACE 1 OF 2 

A D 1  
M A 1  
P T M  
L E E  
E 

B R 
L S  E l  
O A  C Y  
Y W  o c  
S P  V H  

L E E  

S 
U Y  
S M  
C B  s o  

L 

1 s 
F 

llElun :: 

- 

os3063 
09/11/90 
0912 

1.5 

0 E R S  
N Y 

SOFT, YELLWISH BROW (1WR 5/41, m - C L A Y - S I L T  MIXTURE, bll .25 . 
SOME GRAVEL AllD COBBLES, SLIGHTLY MOIST. n w  0.0 pp 

0 = O  CplD 
3 
5 12 
8 Bl' = 200-300cpn 

mo64 
09/11/90 

0915 
3.0 

I 
FIRM VERY DARK GRAY ( I o n  5/11 CLAYEY SILT r#E GRAVEL AYD ML .E 
COBBLES, SLIGHT PLASTICITY, T R k  OF LAYD, DhY. n r u  0.0 prc 7 

10 18 a 6r = O  2OO-zSOci- 13 
cr . 

B-1-158 

I 

on065 
09/11/90 
0918 

1.5 

I 

FIRM, #TILED DARK YELLWISH BRW (1mR 4/61 SILTY CLAY, EL 1.0 
5 sw =VEL, LOU PLASTICITY, DRY TO SLICH~LY mar.  HnrP 0.0 ;-. 
8 18 0 = O  c> 
11 Q = 15o-zSc:-.; 

6.0 

7.5 

9.0 

FIRM MOTTLED DARK YELLWISH BROW (1WR 4/61 SILTY CLAY, CL 1.0 nnw 0.0 pp 
033066 6 SOUE'GRAVEL LOU PLASTICITY, DRY TO SLIGHTLY MOIST. 
09/11/90 9 18 SOFT, YELLdISH BROW (1OYR 5/61. SILT-CLAY MIXTURE, TRACE OF CL .SO a 0 Cp 
0926 13 SA#), LW TO MDIW PLASTICITY, MOIST. Br = 1oo-mcpl 

SOFT, YELLWISH BROW (1WR 5/61, S I L T - C U I  M I X T W ,  TRACE OF U .SO 
033067 5 s m ,  LOU TO ~ I W  PUSTICITY, mom. N n w  0.0 I 
09/11/90 5 18 a = O  L 
0937 5 Br = 150-2ooczm 

- 
SOFT, YELLWISH BROW (10YR 5/61. StLT-CLAY MIXTURE, TRACE OF CL .SO 

n r u  0.0 033068 4 SAND Lou TO ) o I W  PLASTICITY. MOIST. 
09/11/90 3 18 VERY'SOFT DARK YELLWISH BROW (DlOYR 4/61 CLAYEY SILT, ML e.25 0 = 0 
0946 3 TRACE OF h, SLIGHT PLASTCITY, E T .  Br = 200-2nI;ia .. I 

033069 

0953 
09/11/90 

10.5 

VERY SOFT DARK YELLWISH BROW (10YR 4/61 UAYEY SILT, TRACE RL e.25 
OF SAND, &LIGHT PLASTICITY, E T .  H r u  0.0 pp 2 

5 18 W, MOTTLE0 YELLWISH B R W  (1OYR 5/61, SILTY C U I ,  UIQ EL 3.0 a = 0 cpli 
Q = 150-250cpp 10 PEBBLES, LOU PLASTICITY, DRY TO SLIGHTLY MOIST. 

033070 
09/11/90 
1108 

12.0 

J 

HMO, ((OITLED YELLWISH BROW (IOYR 5/61, SILTY CLAY, SOWE EL 2.25 HnrP 0.0 pas' 1 
.-. 10 

11 18 0 = O  
13 Br = 150-2r. -. 

PEBBLES, L W  PLASTICITY, DRY TO SLIGHTLY MOIST. 

033071 
09/11/90 

1411 
13.5 

0330R 
09/11/90 

1512 
15.0 

W ,  MOTTLED VELLWISH BROW (1OYR 5/61, SILTY CLAY, #rcE CL 2.25 

CL 3.0 a = 0 
18 PEBBLES, LW PLASTICITY, DRY TO SLIGHTLY MOIST. n r u  0.0 , - 

Bl' I 1 5 o - u o g  
22 18 IRON STAINING I N  TRANSITION ZONE AT 12.7 FT. 
23 H 

W ,  DARK GRAY (2.5Y 4/01 SILTY CLAY, SOME GRAVEL AND CL 3.0 
11 PEBBLES, LOY PLASTICITY, Iy) IST. n r u  0.0 pp 

12 6r = loo-200- 
12 18 a - 0  cp: 



FEMP-OlRI-4 D R m  
, . ... .October 12, 1993 .. . .  

PRWECTY)BER: 602 3.2 

BORIYGUMBER: 1645 

CRQlyD ELEVATIW: 582.2 

ENGIYEEIVQOLOCIST: Ma Wbol 

PROJECT YM: ROC RI/FS 

~ I N A T E S :  NORTH 461,583.25 EAST 1,519,060.26 DATE: 09/11/90 

M: Depth Y/A D a t e n i r  Y/A DATE STARTED: 09/11/90 

Depth Y/A Date/Tir Y/A DATE C#PLETED: 09/12/90 

D S  B 
E A D T  L S  
P M A 1  O A  
1 P T M  w n  
H L E E  S P  

E L 
O f  
N 

03mn 18 
09/11/90 20 

1519 21 
16.5 

033111 5 
09/12/90 7 

1343 8 
21 .o 

On112 15 
09/12/90 18 

1349 20 
22.5 

033113 21 
09/12/90 23 
1352 19 

24.0 

- 
R 
E 
C I  
01 
V I  
E l  
R I  
Y - 
18 

- 
18 

- 
9 

- 
12 

- 
16 

- 
18 

- 
17 

- 

HARD DARK GRAY (2.5Y 4/01 SILTY CUI 
GRAdL, LW PWTICXTY, SLIGHTLY MOISf. 

a# PEBBLES, TRACE OF 

FIRM, GRAY (2.5Y 5/01 EA#)-SILT-CLAY MIXIURE, SOME PEBBLES, 
VERY SLIGHT P W T I C I T Y ,  YET. 

FIRM, GRAY (2.51 5/0) EA#)Y CLAYEY SILT #M PEBBLES 
LIMESTONE COBBLE, LW'TO MEDIrW P u s I X C I f Y ,  MOIST TO U h .  

FIRM, GRAY (2.5Y 5/01. SILTY CLAY, SOME IlyD, TRACE OF 
PEBBLES, LW PLASTICITY, MOIST. 

FIRM OLIVE GRAY (51 5/21 SILTY CLAY SOME PEBBLES AND GRAVEL, LW TO MEDILM PLASTICITY, SLI~HTL~ MOIST. 

HARD, GRAY (51  5/11, SILTY CLAY, SONE PEBBLES, T R A k  OF SAND, 
LW PLASTICITY, SLIGHTLY MOIST. 

HARD, GRAY (5Y 5/11 CLAY #M SXLT AND GRAVEL, LW TO 
MEDI~W PWTICXTY, &LIGHTLY MOIST. 

- 
1 
S 
F 

- 
3.5 

1 .o 

- 
0.50 

- 
1 .o 

- 
1.5 

2.0 

- 
3.0 

I N. 0.0 ppm 
= O  Cm. 

r = m - 1 ~ 0  CP 

IP 0.0 rz: .- = o  - = loo-lsG~..-- 

NOTES: 
ALL SOIL SAMPLES COLLECTED PER ASTM STANDARD PENETRATIol TEST. SOIL COLORS IDENTIFIED USING NIWSELL COLOR CHARTS. 

B- 1-  159 



FEMP-OlRI-4 DRm 
October 12.1993 

c- - 

C~ 

V I L W  ~ I t I c A T t a r  OF SOILS FEUWAU, RI/FS 

PROJECT m: 602 3.2 PROJECT WNE: Rlpc RI/FL 
B m I W G  YUIBER: 1646 W I Y A T E S :  MOUTH 481,743.a EAST 1,379,094.86 DATE: 09/06m 

CRQIQ) ELWATIOU: 583.5 WL: Depth N/A D 8 t e A i r a  N/A DATE STARTED: 09/06/90 

ENGIWEER/GEOLOtI~: M. WANSON D r p t k  W/A D 8 t d l b  N/A DATE Q#pLnED: 09/09/90 

DRILLING UETIOS: CABLE-TQOL PACE 1 OF 2 

D S  e 
E A D 1  L S  
P M A 1  O A  
1 P T M  Y M  
H L E E  S P  

E 1 
O E  
N 

033043 5 
09/06/90 & 

09/06/90 ;o 

09/06/90 f2 

0951 
1.5 

055044 8 

0958 
3.0 

055045 9 
1007 

4.5 

033046 11 
09/06/90 8 

101s 7 
6.0 

033047 5 
09/06/90 f 

1021 
7.5 

033048 5 
09/06/90 7 

1026 9 
9.0 

033049 6 
09/06/90 12 
1033 18 

10.5 

033050 7 
09/06/90 11 
1618 19 

12.0 

033051 9 
09/06/90 21 
1622 30 

13.5 

033052 7 
09/07/90 13 

0942 20 
15.0 

NOTES: 
ALL W L E S  COLLECTED PER ASTM STANDARD PENETRATlOl TEST. SAMPLE COLORS IDENTIFIED USING WJYSELL COLOR CWTS.  I 

R 
E 1  
C Y  o c  
V H  
E E  u s  
Y 

16 

I I 
S 

U Y  1 
S M  s 
C B  F s o  

L 

-5.: 

.. 
I o I l M  DENSE YELLWISH BROU (IOYU 5/11 POORLY GRADED SILTY bp N/A 

HARD: DARK GRAY (5f 4/1) SAIDY-SILTY CLAY, SUE PEBBLES. LOU CL 2.5 t y  8 51 SAND SOME P ~ L E S  DRY. 

PLASTICITY, DRY. Br = 400-500cPp 

12 
HW 0.0 pp 

UI 
W = 3 0 0 - 4 0 a p  

HARD, DARK GRAY (5Y 4/11 tAYDY-SILTY U A Y ,  SUE PEBBLES, LOU 
PLASTICITY, DRY. 
HARD DARK YELLOUISH BRQY ClOYR 6/41, S U Q Y  U A Y ,  SOME SILT 
AND bEBBLES, DRY. 

CL 

I I I 

I CL 1 0.5 1 I SOFT, OLIVE BROW (2.51 4 / 4 )  SILTY C h Y -  folE PEBBLES AND 

FIRM GRAY (51 5/1) SILTY CLAY TRACE OF S U O  AYD YOQ) 
FRA&NTS, SLIGHTLY'MOIST TO mim. 

13 

H n r ~  0.0 a- 
,1.25 0 = 0 C C  ar = 200-4o(kir ILL I I SAND, LOU PLASTICITY MOIST. 

FIRM GRAY TO YELLOUI6H BROW (51 6/1 TO 1OYR 5/6) SILTY 
CLAY 

18 
TRACE OF PEBBLES AYD UWD, LOU TO MEOILM PLASTICITY, I MOO1 Si. 

EL 1.0 
Hw 0.0 wm 
a = O  LY 

I m-5: ' 

18 

18 

FIRM, GRAY C5Y 5/1) SILTY CLAY, T W  OF SAND AYD YOQ) 
FRAGMENTS SLIGHTLY MOIST 10 MOIST. nlrp 0.0 

I(L N/A 

VERY SOFT: MOTTLED LIGHT OLIVE BROW (2.51 5 / 4 )  a = O  
UYD-CLAY-SILT M I r n E ,  SoUE PEBBLES, SLlCnLY bm. Br = 200-40bLd> 

SOFT, OLIVE BROW (2.W 4/41,  SILTY CUI, PEBBLES AYD EL 0.5 
SAND, LOU PLASTIC11Y, MOIST. . .  Hnr 0.0 

a - 0  
Br = 500-4oor, 

I 

HARD YELLWISH BROW (10 VR 5/11 SANDY SILTY CLAY SUE 
PEWiES, 1 R O l  OXIDE STAINING, LOU'PLASTIhTY, UWD S h  AT 9.6 

18 
EL 2.5 

ar = ~ O O - ~ W ~ X O  

B-1-160 

18 
FIRM YELLWISH BROW (10 YR 5/61 SUE GRAY (10 YR 6/11, SILTY CL 1.0 

PP CLAY, TRACE OF SAND, MOIST, LDU PLASTICITY. H n r  0.0 
Q = o  
W I 200-=..-:..- 

18 

-. . 
SOFT, YELLWISH BROW (10 YR 5/81, SILT-CLAY MIXTLRE, SUE ML 0.50 

nnr 0.0 . 
Q = O  

PEBBLES, TRACE OF UWD, MOIST. 

ar = 200-3okG 
I 

18 
SOFT, YELLWISH BROW (10 YR SILT-CLAY MIXTURE, SOHE ML 0.50 
PEBBLES TRACE OF W MOIST. n n r  0.0 pp 
HARD &Y (2.5 Y 5/01; SILTY U A Y ,  SOME SAND AND PEBBLES, LOU CL 2.5 8 = 0 cpl 
PLASiICITY, SLIGHTLY MOIST. Br = 200-aocp 



FEMP-OlRI-4 D R m  
October 12,1993 

4 I=-' b -  478'5 
VI- aASSIFlCATION OF W I L L  - 

BOR1YGWER: 1646 

GRQllD ELEVATION: 5a.5 
ENCINEER/GEOLOGIST: Ma SUANfQ1 

F E R W  RIIFS 

~ 

QKIW)IMTES: #IRTH #le?&@8 EAST l,S79eW.86 DATE: 09/06/W 

DATE STARTED: 09/06/90 M: Depth W/A D 8 t e A i r  Y/A 

Depth Y/A D a t e A i r  Y/A DATE O#PLETED: 09/09/90 

DRILLING RETIWDS: CABLE-TOOL 
- 

PAGE 2 OF 2 

T 
8 
F 

REwRr 

FIRM GRAY (2.5Y 5/01, SILTY CLAY, SUE PEBBLES, HIGH 
PLXS~ICITY, SLIGHTLY HOIST. 

15 

W, GRAY (2.51 5/0), SILTY CLAY, 
lIoDlul TO HIGH PLASTICITY, SLIGHTLY HOIST. 

PEBBLES AYD GRAVEL, 

18 

CH 

CH 

053053 
09/07/90 
0951 

16.5 

W, GRAY (2.5Y 5/0) SILTY CLAY bo(E PEBsLES AND GRAVEL, 
~ I I M  TO HIGH PLASTICITY, SLIGHTLY HOIST. 

18 

4 
9 
17 

033055 
W/07/90 
1403 

19.5 

8 
U Y  
L M  
c u  
s o  

L 

3 
5 
7 

- 
CL 

18 

16 

MRD, GRAY (2.51 5/01, SILTY CLAY, SOME PEBBLES AND GRAVEL, 
mIul TO HIGH PLASTICITY SLIGHTLY HOIST. 
FIRM DARK GRAY (2.51 410i CLAY w r ( ~  SILT AKO PEBBLES AMI 
G R A ~ L ,  TRACE OF SAND, LW'PLASTICITY, SLIGHTLY MOIST. 

GRAVEL, wb TO LOU PLASTICITY, MT. 
VERY SOFT DARK GRAY (5Y 4/11 CLAY, - SILT, PEBBLES AND . .  053057 

09/07/90 
1510 

22.5 

2 
4 
7 

033058 
09/07/90 
1519 

!4.0 

ar = lbo-250cpn 

1 
3 
12 

BOTTOM OF BOQING 25.5 1 

18 

IOTES: 
LLL SAMPLES COLLECTED PER ASTM STMDARD PENETRATION TEST. SAMPLE mLms IDENTIFIED USING -SELL COLOR CHARTS.. 

VERY SOFT, DARK GRAY (5Y 4/11, SILTY 'CLAY, SOME GRAVEL, LDU 

FIRM DARK GRAY ( 5 1  4/11, SILTY CLAY, #)[E GRAVEL, LOU 

CL 

EL 
PLASTICITY, W I S T  TO UET. 

PLASTICITY, WIST. 

B-1-161 

c.25 

D.50 
Hnrp 0.0 p; 
a = 0 E; or = 200-250~~. 

FIRM DARK GRAY C5Y Wl),  SILTY C U I ,  S U E  GRAVEL, LOU 
PLAS~ICITY, MOIST. 

18 
CL 

033059 
09/08/90 

OS20 
!5.5 

6 
17 
15 



FEMP-01 RI-4 DRAFT 
October 12.1993 

EYGINEER/GEOLOGIST: M- WAWON I Depth Y/A D a t e A i r  Y/A 

DRILLING WllQ)S: 

t ,  ns"c 9m3 
FERYALD R V F S  VISUAL CUSSIFIUTIOY OF SOILS 

PROJECT Y)(IKR: @ 3.2 PROJECT NU&€: HPC RI/FS 

BQRIWG WmER: I -1NATES: NORTH 481,6%.66 EAST 1,378,126.28l DATE: 06/22/90 

DATE W6LEraP: 08/23/90 

PAGE 1 O F 2  

CRUUD ELEVATION: 582.2 1 M: Dmth Y/A D a t e A i r  Y/A I DATE STARTED: OB/22/90 

D S  B R 
E A D 1  L S  E 1  
P M A 1  O A  C Y  
1 P T W  Y W  o c  
H L E E  S P  v n  

E L E E  
0 E R S  
Y Y 

moo6 5 
08/22/90 10 18 
0840 20 

1.5 

VERY SOFT GRAY (IOYR 5/11, CLAY-SILT MIXTURE, LOU 

VERY HARD,')(oITLED BRQM (1OYR 5/31, SILTY CLAY, LIMESTOYE 
COBBLE, &OWE PEBBLES, DRY TO HOIST. 

PLASTICITC HOIST. 

1 
S 
F 

IIEWARI' 

I I I 

I 1 1 1 (URD. MOTTLED YELLWISH BROW (1OYR 5/11 CLAYEY SILT. 

I 

053007 
08/22/90 

08so 
3.0 

033oOp O R U I C S  DRY TO HOIST. 
08/22/90 FIRM DA&K GRAY (5Y 4/11 TO OLIVE GRAY (5Y SR), CLAY, LOU 

TO &IrW PLASTICITY, #)IE SILT, HOIST. 
6 -0 

VERY HARD, HOTTLED URW (1OYR 5/31, SILTY CLAY, LIMESTOYE 
COBBLE, f#E PEOBLES, DRY TO HOIST. 11 

11 6 
13 

on010 
W/22/W 

0012 
7.5 

j 0 Z 1  08/22/90 1 8 ; I 
OuOl2 
08/22/90 

0934 11 
10.5 

SOFT, VERY DARK GRAY (5Y 3/11, CLAYEY SILT, FLY A S H  SEAMS, 

FIRM, OLIVE GRAY (5Y SR), SILTY CLAY, &I& PLASTICITY, UET. 
8 m. 
11 12 
10 

18 

15 

FIRM, OLIVE GRAY (51  5/21, SILTY CLAY, MEDIrW PLASTICITY, UET. 
VERY SOFT, LIGHT YELLWISH BRQM (2.SY 6/4) CLAYEY SILT, SOME 
PEBBLES AND GRAVEL, DRY TO HOIST. 

033013 
08/22/90 

142s 
12.0 

VERY SOFT, LIGHT YELLWISH BROUN (2.5Y 6/4) CLAYEY SILT, SOME 
PEBBLES AND GUAVEL, DRY TO HOIST, SILT SEAM AT 11.4 FT. 3 

3 18 
8 

- 
S 

U Y  
S W  
C B  s o  

L 

m o l 4  
08/22/90 

1437 
13.5 

CL 

CL 

- 
CL 

- 
CL 

- 
on 
EL 

- 
ML 

CL 

VERY SOFT, LIGHT YELLWISH BRRlW (2.5Y 6/11 CLAYEY SILT, SOME 

FIRM, HOTTLED O L I d  YELLOU (2.51 6/6) CLAYEY SILT, SOME 
8 PEMLES AND GRAVEL DRY TO HOIST. 
15 16 
15 PEBBLES, mm. 

EL 

- 
EL 
WL 

- 
ML 

- 
ML 

- 
tu 

033015 
08/22/90 

1452 
15.0 

FIRM, MOTTLED OLIVE YELLW (2.51 6/61 CLAYEY SILT, SOME 
3 PEBBLES, HOIST. 
7 18 
16 

0r = 100 

nnw 0.0 1- ar = 2oc .-- 

""I 1" = loo 

.25 ' 

nnrp 0.0 pB 
0 = O  cp ar = m,-100 cpl 

n n r  0.0 pg 
0 - 0  ca 
Br 6D-100 cpl 7 '.I":" Br = loo- ; . .  

YOTES: 
ALL SOIL UllPLES QILLECTED PER ASfn STANDARD PEKETRATIQl TEST. SOIL W L E  COLOUS IDENTIFIED USING WUlSELL WlOR 

CHARTS. I 

B- 1 - 1 62 



FEMP-OlRI-4 DRAR 

PROJECT nlmBER: 602 3.2 

BORIYEYUQIER: 194s 

GRQYD ELEVATIQI: 54.2 

ENGIYEER/CEOLOGIbT: M. SWl#w 

PROJECT w(E: Roc RI/FS 

OOaRDIyATES: NORTH 461,69b.M EAST l,m,726.28 DATE: 08/22/00 

WL: Depth Y/A O 8 t e A i r  Y/A DATE STARTED: 08/22/00 

DIpth  Y/A D 8 t e R h  Y/A DATE QO(PLE1ED: 08/23/90 

S 
U Y  
S M  
C B  
S O  

L 

ML 

EL 

CL 

CL 

cn 

cn 

cw 

CH 

1 s 
F 

<.25 

1.5 

2.0 

2.0 

.so 

e.25 

.so 

2.0 

D R I U I Y G  CmnoDS: I P A C E  2 O F 2  I - 
R 
E l  
C I  
0 1  
V I  
E l  
R I  
Y - 
18 

- 
16 

- 
18 

- 
6 

- 
10 

- 
6 

- 
18 

- 

D 
E 
P 
1 
H 

- 

16.! - 

18.l 

0 1  
A I  
T M  
E €  

B 
L L  
O A  
Y W  
S P  

L 
O E  
Y - 

15 
12 
17 - 
3 
5 
9 

033016 
08/22/9( 

1511 

VERY SOFT BROYWISH YELLCU (1OYR 6/61 CLAY-tILT-bA#) 
MIXTURE iua OF PEBBLES VERY LLIGH~ PLASTICITY, MOIST TO YET 
FIRM, AY (SY s m ,  S I L ~  CLAY, MEDIW PLASTICITY, MOIST. 

033017 
06/22m 
1547 

FIRM, GRAY (2.5Y 5/01, SILTY CLAY (35% - 65% RATIO) #rre 
PEBBLES, TRAtE OF GRAVEL, MOIST TO MET, MED. PLASTICITY. w 0.0 p 

8 0  c *. r = too I. 

w 0.0 p 
8 0  c *. r = too I. 

033018 
08/22/W 

1553 

5 
6 
12 

FIRM, GRAY (2.5Y 5/01, SILTY CLAY (35% - 65% RATIO) Son 
PEBBLES, TRACE OF GRAVEL, MOIST TO YET, MED. PLASTICITY. 

19.! 

033019 
08/23/W 
0940 

3 
3 
5 
- 
2 
I 
I 

- 
3 
6 
8 

SOFT, GRAY (5'1 5/1), GRAVELLY CLAY, SUE SILT  AID PEBBLES, 
)(EDIu( TO HIGH PLASTICITY, YET. w 0.0 P'. 

= O  

21 .c 
VERY SOFT GRAY (51 5/11, CLAY, SUE GRAVEL, SILT, HIGH PLASTIC IT^, ET. . .  on020 

08/23/90 
0944 

22.5 - 

24.0 - 

25.5 

033021 
08/23/90 
0951 

SOFT, GRAY (5Y 5/1), SILTY CLAY, TRACE OF SAND AWD-GRAVEL, 
HIGH PLASTICITY, E T .  rlw 0.0 1 - 

- 0  
r = 10-80 .- 

D U O 2 2  
Oa/23/90 
0959 

8 
10 
17 r = 10-io0 c p  2 FIRM GRAY ( 5 1  5/11. CLAY, Son SAND, SILT, AND GRAVEL, HIGH 

PLAS~ICITY, YET. 

BOTTOM OF BORING 1 
NOTES: 
LLL W L E S  COLLECTED PER ASfn STANDARD PEYETRATIOLl TEST. SAWPLE COLORS IDENTIFIED USING WUSELL COLOR CHARTS. .. 
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FEMP-OlRI-4 DRAFT 
October 12.1993 

PROJECT YU(BER: 6(12 3.2 

~ O R I Y G  tlllllBLR: 1944 

GRQlyD ELEVATION: 580.8 

PROJECT W: R O C  W F S  

~ ~ ~ D I Y A T E S :  NORTH 4ai8610.m EAST i ,m,u2 .25  DATE: 08/26/90 

M: Depth Y/A D l t e A i r  Y/A DATE STARTED: 08/26/90 

033025 

0851 15 
3.0 

R 
E 1  
C Y  
O C  
v n  
E E  
R S  
Y 

12 

14 

18 

033027 7 
08/26/90 11 
w11 11 

6.0 

S 
U Y  T 
s a  s REMA.: 
C B  F 
s o  

L 

VERY HARD, B R M  (10YR 5/3) SANDY, SILTY U A Y ,  LW 
PLASTICITY TRACE OF PEBBLES DRY. tinu= 0.0 pp~ 

a 1 0  ca UATER AT AbPRQXIWATELY 1.0 Ff. - ASSWD TO BE MERELY TRAPPED 
UATER M I D  UOW FRAOOYTS. Sr=m ca 

nru 0.0 ppr 
a 8 0  cpr 
S r = l a o  cpn 

H r u  0.0 PpD 
a = O  cpo 
S r - l r n  cp 

EL *.o 

HARD, BRoHl (10YR 5/31 M Y  CLAY SOlE SILT, SOlE PEBBLES, 
LW PLASTICITY, DRY. 

U 2.5 

HARD OLIVE GRAY (5Y 5/2) SILTY CLAY SOlE SAND AND COBBLES, CL 2.0 
T R A ~  OF PEBBLES AND YOQ)'FRAOOYTS, ~ R Y  TO MOIST. 

FIRM OLIVE GRAY (51 4/2) SILTY CLAY, TRACE OF WID, PEBBLES, 
IRON~GRAPHITE FRAOONTS, LOU TO MDIIM PLASTICITY, MOIST. 

16 

FIRM, OLIVE GRAY (5Y 4 / 2 )  SILTY CLAY; TRACE OF SMD, PEBBLES, 
IROWGRAPHITE FRAGMENTS, LOU TO MEDIlM PLASTICITY, MOIST. 

18 08/26/90 6 L 
CL 1.5 

nru 0.0 
a 8 0  
Br = 140 6, 

CL 1.5 ! 
HrrP 0.0 pr 
u . a  C C  

033030 6 
08/26/90 3 
1002 I 4 

033028 
06/26/90 
W26 

7.5 

033031 
08/28/90 

7 
10 
11 

033032 

13.5 

18 

NOTES: 
ALL SOIL W L  

HARD, OLIVE GRAY (5Y 4 / 2 )  SILTY CLAY, TRACE OF SAND AND CH 2.5 . I 
PEBBLES, HIGH PLASTICITY, UET - I;AS-LIKE CDOR BUT NO HW nru 0.0 m 

Sr 140-1bi.: 
READING. a 8 0  

18 

HARD, OLIVE GRAY (5Y 4/21 SILTY CLAY, TRACE OF bAyD AND PEBBLES, 
HIGH PLASTICITY, U€T - WS-LIKE ODOR BUT YO HW READING. 

PEBBLES, HIGH PLASTICITY, YET. 

CH 2.5 
Hnr 0.0 

Sr 8 100-141. rn 
FIRM, LIGHT OLIVE BROW (2.91 5/41, MOTTLED SILTY CLAY, SOME CH 1.5 a 0 X 

1 

)IUD OLIVE GRAY (5Y 4/2) MOTTLED SILTY CLAY SOME SAND cn 2.0 
SOME'PEBBLES, SQQ BLACK iRON/CRAPHITE SATURAfED SUBSTANk, 

18 UET. a = O  

17 

1 
3 
5 
- 

5 
5 
5 
- 

1 
2 
2 
- 
s COLLECTED PER ASTM STANDARD PENETRATION TEST. SOIL COLORS IDENTIFIED USIYG USELL mLoR CHARTS. I 

FIRM, LIGHT OLIVE BRQly (2.51 5 / 4 1 ,  MOTTLED SILTY CLAY, SOME 
PEBBLES, HIGH PLASTICITY, UET. H r u  0.0 pp 

S r = l O o  cp 

cn 1.5 

a = O  cpl 
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FEMP-OlRI-4 DRAFT 
, Ftober 12.1993 

QW ELEVATION: 580.8 WL: Depth W/A D a t r A i r  Y/A 

EYGINEER/GEOLOI;IW: M. SbWsoI Depth Y/A D a t e A i r  Y/A 

ORILLIYC #ttfODS: - 
D 
E 
P 
T 
H 

- 

16.! - 

la.( - 

19.! - 

21 .( - 

22.5 

F E R W  RI/FS VISUAL C U S I F I U T I O N  OF SOILS 

PROJECT m: 602 3.2 PROJECT yu9: Rpc RI/FS 

MRIYG yu(8ER: 1944 COORDIYATES: W T H  461,610.80 EAST 1,378,642.251 

S 
A D 1  
M A 1  
P T M  
L E E  
E 

2c.c - 

B 
L S  
O A  
Y M  
S P  

L 
O E  
W 

033034 
08/28/90 
0824 

2 
2 
4 

033035 
08/28/90 
0852 

08/28/90 2 :: I : 
2 
1 
2 

033037 
08/28/90 
0916 

1 
1 
1 

033038 
06/28/90 

0022 
2 
3 
6 

R 
E I  
C Y  
o c  
V H  
E E  
R S  
Y 

033039 
08/28/90 

1350 

HARD 
AND kBBLES, HIGH PLASTICITY, NET. 

LIGHT OLIVE SlKlM (2.51 5/61 SILTY W Y ,  TUC€ OF SAND 

16 

2 
3 
2 

HARD, LIGHT OLIVE BilaLM (2.51 S/6) SILTY W Y ,  TRACE OF SAND 
AYD PEBBLES, HIGH PLASTICITY YET. 
FIRM WAY CS Y S/l), CLAY, 5#E SILT AND PEBBLES, HIGH 18 
PLASIICITY, NET. 

FIUH GRAY CSY 5/11 W Y ,  SOHE SILT AND PEBBLES, HIGH PLASIICITY, YR. 
18 

I 

SOFT, DARK GRAY (51  4/11, SILT-CLAY (1:2) MIMIRE, MEDIW TO 
HIGH PLASTICITY, NET. 

c 

SOFT, DARK WAY (51 4/11, CLAYEY SILT, SLIGHT PLASTICITY, UET. 

W, MOTTLE0 DARK GRAY C2.SY 4/0),.CUYEY SXLT, SOHE SAND, 
TRACE OF PEBBLES, LOU TO W D I W  PLASTICITY, E T .  

4fE COMPLETED: 08/28/90 

OF 2 I 

S 
U Y  
S M  
C B  
s o  

L 

ML 

T 
S 
F 

- 
2 2  

- 
2.25 

2.0 

!.SO 

W K S  

r = 80-100 cpo 2 

XF 0.0 V'' 
= O  C-1" . = 100-12OC:::~ 

BOTTOM OF BORING 

YDTES: 
ALL SOIL !SAMPLES COLLECTED PER ASTM STANDARD PEWETRATIW TEST. SOIL COLORS IDENTIFIED USING WUWSELL COLOR CHARTS. 
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F E W  RI/FS 

PROJECT YUIBER: 602 3.2 
BoRlNcyu(BER: 19n 

GRQlwD ELEVATIQI: 

FEMP-OlRI4 DRAFT 
October 12.1993 

PROJECT W: R l p C  RI/FS 

QIIW)lMATES: NORTH 481,=.59 EAST 1,m,253.10 DATE: 02/25/88 

WL: D r p t h  N/A D8te/lir N/A DATE STARTED: 02/25/88 

DRILLING #TlKIDS: I P A E  1 OF 2 ! 

I 008129 02&/801 

3.0 

008130 

4.5 

008132 3 
02/25/80 4 

085s 5 
7.5 

I 1 

008136 
03/01/88 
1040 

11.0 

008136 2 
03/01/80 2 
1250 3 

13.5 

- 
R 
E 
C I  
01 
V I  
E l  
R !  
Y - 

VERY STIFF BROW U A Y  (1OYR 4/21 ORGANIC DRY. 
VERY STIFF DARK GRAY SILTY U A Y  (1OYR 3h) OILY SUGE. 

STIFF GREY SILTY CLAY (1OYR 5/1) DRY. 
VERY STIFF DK. GREY SILTY CLAYISUGE cim ai) miti. 

VERY STIFF DARK GREY SILTY U A Y / S U Q  (IOYR 2/11, MOIST. 

VERY SOFT DARK GREY SILTY S U Q / C L A Y  (1OYR 2/11, PAPER 
FRAOIEWTS, MOIST. 

VERY SOFT DK. GREY U/RED AYD W I T E  w(INATIQIS, SUGE/CLAY 
(1OYR 2/11, MOIST. . .  

VERY SOFT GREY U/RED-BRWN AN0 YnITE'UIII~TIOIS;SLU)GE/CLAY 
(1WR 1/11 E T .  

SHELBY W E  PUSHEO 9.0-11.0 FT., RECOVERED 1.0 FT. 

VERY SOFT, GREY WRED-BROUI AND UHITE UIIINATIOYS, SLU)CE/CLAY 
(10YR 4/11, U€T. 

VERY SOFT GREY WRED-BROW AN0 UHITE LAMINATIOIS, SLU)CE/CLAY 
(10YR 4/ l )  MOIST. 

VERY SOFT OK. GREY SLU)CE/SILTY CLAY (10YR 2/1) E T .  

- 
S 

U Y  
S I  
C B  s o  

L 

OL 
OL 

- 
u 

- 
CL 

- 
CL 

- 
CL 

CL 

- 

- 
CL 

EL 

- 
CL 

I I 

tar = lo00 .:; 

".'I- Hnrr  0 . .  

ar.900 

IOTES: 
WIPLES COLLECTED AS PER ASlM STANDARD PENETRATIQI TEST. COLORS: IDENTIFIED USING WYSELL COLOR CHART. 
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. .  

PROJECT YUBER: 602 3.2 

WRINGYUIBER: 1m 

G R W  ELEVATIOY: 

ENGINEER/OOLOCIST: W. SLUSARSKl 

PROJECT YUIE: RQC RI/FL 

QIIW)INAlES: NORTH U1,m.W EAST 1,~,253.10 DATE: O u z S / 8 8  

M: Depth N/A D 8 t e R i a  N/A DATE STARTED: 02/2S/88 

DIpth N/A D a t e R i r  N/A DATE c#pLElED: 03/02/88 

VERY SOFT DK. GREY SILTY SLIIDGE/CLAY (1DYR 2/1) IIET. 
008130 1 
03/01/88 2 14 

DRILLING MElnoOS: 

16.51 I 2  I I lcco 

PAGE 2 o f 2  

VERY SOFT DK. GREY SILTY SUDQ/CLAY (1OYR U1) El. 
008139 1 SouE UWD. 
03/01/80 1 8 

1450 3 
18.0 

CL 

1 

VERY SOFT DK. GRAY SILTY SLWGE/CLAY U/ORANQ W W  
om140 1 LMINATIWS, PAPER FRAGMENTS, YET. 
03/01/88 2 14 

1600 2 
19.5 

SHELBY TUgE PUSHED 19.5-21.5 FT., RECOVERED 2.0 FT. 
008141 
03/01/88 

1620 
21.5 

4 . 5  
.4.0 H W  0 

: Br = 420 . 

V. STIFF Y-B TAN CLAY (1OYR 6/8) DRY. 
V. SOFT WITE, LT. GRAY L I E  SLIIDk (10YR 6/41, MOIST. 

24.0 

008164 
03/02/88 
0858 

25.5 

V. SOFT UHITE, LT. GRAY L I M  SLWCE .ClOYR 8 / 4 ) ,  MOIST. 
HARD Y-B CLAY, #11l GRAVEL (lOYR, 6/2), DRY. 008143 

HARD Y-B CLAY, u)(E GRAVEL (10YR 4/5), DRY. 
6 
20 14 
25 

008145 
03/02/88 
0925 

27.0 

008146 
03/02/88 

OOSO 
28.5 

HARD Y-B CLAY, #M GRAVEL (10YR 6/51, DRY. 
10 
18 6 
24 

HARD Y-B CLAY, GRAVEL (10YR 4/6), DRY. 
9 
18 14 
22 

008147 
03/02/88 

1011 
50.0 

Iuw) GRAY U A Y ,  fQQ GUAVEL (1OYR 5/11, DRY. 
10 
20 14 
35 

CL 

- 
EL 

CL 

CL 

- 
BOTTOI OF BORING 1 

MOTES: 
SAMPLES COLLECTED AS PER ASfn STANDARD PENETRATIOY TEST. COLORS: IDENTIFIED USING WSELL COLOR CHART. I 

i 
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PRWECI B: 602 3.2 

BORING YUlBEII: 2027 
bow ELEVATION: 582.7 

ENGINEER/G€OLOCILI: =GLEY- 

PROJECT WIE: Rpc RI/FS 

-1NATES: #RTW 481,W.H EAST 1*579J1737 DATE: 12/10/87 

WL: Depth N/A D a t e n i r  N/A DATE STARTED: 12/10/87 

D e p t h  N/A D a t e n i r  Y/A DATE COIPLETED: 12/18/87 

DRILLING #TWOS: UBLE-TOOL PAGE 1 OF 5 

O O W  
12/10/87 
1400 

14 
24 
20 

O O W  
12/10/87 
1623 

L 
12 
19 

o o m o  
12/11/87 
01150 

7 
12 
6 

FEMP-OlRI-4 DRAFT 
October 12.1993 

F E R W  RI/FS VIQIIIL U I t f I F l C A T l O N  OF SOILS 

- 
R 
E l  
C I  
0 1  
V I  
E l  
R I  
Y - 
14 

- 
12 

- 
15 

- 
15 

- 
15 

- 
14 

- 
18 

- 
10 

- 
18 

- 
13 

- 

D 
E 
P 
1 
W 

- 

1.5 - 

3.0 - 

4.5 - 

6.0 - 

7.5 

P T M  u n  f s 
001811 
12/10/07 4 
1310 

..)""I 0 Br = o  = 120 
VERY STIFF YELLWISH-BRQIY (1OYR 5/41 SILT, S U E  SAND AYD 
GRAVEL, TRACE CLAY - DRY. 

VERY STlFF YELLWISH BRoul (IWR 5 / 4 )  SILT. tQQ fcw, AYD 
GRAVEL TRACE CLAY - DRY. 
HARD G h Y  (2.5 5/D) SILT, SCUE SAND AND LIMESTONE GRAVEL, 
TRACE CLAY * DRY. 
W 

1355 

HARD YELLWISH BROW (10YR 5/41 SILT  AYD CLAY, SOME GRAVEL - 
DRY. nnw 0 

0 = O  
Br 8 120 

. -. 
4.5 

nnrr 0 
N/A a = 0 cpo 

8r 8.120 em 

1350 

HARD YELLWISH BROW (1WR 5 / 4 )  SILT  AND CLAY, SUE GRAVEL - 
DRY. 
DENSE LIGHT GRAY (10YR 7/2) LIMESTONE GRAVEL AND CLAY - DRY. 

HARD YELLWISH BROW (1OYR 5 /6 )  MOTTLED S ILT  AND CLAY, 
GRAVEL AND SAND - DRY. . .  

HARD YELLWlSH BROW (10YR 5 /6 )  CLAY.'AWD SILT, SOME SAND, 
TRACE GRAVEL - VERTICAL FRACTURES YlTW IRON STAINING - DRY. 

9.0 - 

10.5 - 

12.0 - 

13.5 

i iq  1644 

TARD STRONG BRCW (7.5YR 5/61 SILT SOME SAND AID CLAY - DRY. 
VERTICAL FRACTURES YITH IRON STAIN~NG. 

4 .S+ 
H w O  ppn 
0 = O  cpa 
B r . 6 0  c p  7 8 0  

Br = 60. 

HARD YELLWISH BROW (1OYR 5/61 SILT, SOIE SAND AND CLAY - 
DRY. 
VERTICAL FRACTURES YITH IRON STAINING. 

~ 

HARD LIGHT YELLWISH BRQIY (2.5Y 6 / 4 )  LILT, SOME CLAY AND 
GRAVEL, TRACE SAND - DRY. 

0825 

3.15 1 H W O  pcrs' 
0 = O  ca 
Br = 80 CP. 

VERY STIFF L l G W  YELLWISH BROW SILTY CLAY, TRACE FINE GRAVEL 
AYD SAND - MOIST. 

15 .c - 
NOTES : 
W L E S  TAKEN ACCORDING TO ASfw STANDARD PENETRATION TESTS. COLORS CLASSIFIED USING U S E L L  COLOR CHARTS. I 
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FEMP-OlRI-4 DRAFT 
, October 12,1993 

GRQlyD ELEVATION: 582.7 

ENGlNEER/CEOLOGlfl: KEGlET/puLEY 

~~ ~ 

PROJECT YUIBER: 602 3.2 I PROJECT WE: Roc W F S  
E m I N C  UWR: 2027 I -1NATES: NORTH 481.ebp.29 EAST 1.379.317.371 DATE: 12/10/87 1 

DATE STARTED: 12/10/87 

DATE CUWLEfED: 12/18/67 

W: Depth N/A D a t e A i r  N/A 

0-h N/A D8t8Ai r  N/A 

3.5 

1.0 

16.5 

nw 0 
a = 0 
w = 6 0  

001858 11 
12/14/87 31 5 I 1060 I 37 I !7.0 

007859 
12/14/87 
1100 

!8.5 

24 
U 16 
27 

27 
B.0 

VERY STIFF LIGHT YELLWISH BROW (2.5YR 6 / 4 )  CLAY, SQQ SILT, 
TRACE FINE GRAVEL AND SAND - MOIST. 
VERY STIFF GRAY (5Y 5/1) CLAY, TRACE SAND AYD SILT - HOIST. 

VERY STIFF LIGHT YELLWISH OROW (2.5YR 6/41 CLAY, SUE SILT, 
TRACE GRAVEL m SANU - misi. 

VERY STIFF LIGHT YELLWISH BROW (2.51 6/1) CLAY, SOQ SILT, 
TRACE GRAVEL Am SAm - 1111137. 
VERY-STIFF-OLIVE WY (SY-S/Zj CLAY, SOME SILT, TRACE GRAVEL 
A K D S A N D - w 3 .  

STIFF OLIVE GRAY (51 SR) CLAY, &#E SILT AND GRAVEL - HOIST. 

STIFF OLIVE GRAY C5Y 5/21 CLAY, SOME GRAVEL AYD SILT, TRACE 
SAND - WET. 
)(EDIW DENSE OLIVE GRAY C5Y 5/2) SAND, 6 GRAVEL, TRACE 
CLAY - WET. 

MEDIW DENSE OLIVE GRAY CSY 5/21 W AND GRAVEL,-'TRACE CLAY - WET. 

DENSE OLIVE GRAY (5Y 5/21 SAND AND GRAVEL - WET. 
HARD LIGHT OLIVE GRAY (51 6/21 CLAY, boo SAND, AND GRAVEL, 
TRACE SILT - DRY. 

HARD LIGHT OLIVE GRAY (51 6/2) CLAY, SQQ SAND, AND GRAVEL, 
TRACE S ILT  - DRY. VERY DENSE LIGHT OLIVE GRAY (51 6/21 CLAYEY 

VERY DENSE LIGHT OLIVE GRAY (5Y 6R) CLAYEY GRAVEL, SOlE SAND - WET. VERY DENSE LIGHT OLIVE GRAY (51 6/21 SAND AND GRAVEL - 
HARD GREEN (NOT CLOSE TO ANY W S E L L  COLOR) GRAVELLY CLAY, 
SmE SILT - HOIST. 

~~ 

0 OLIVE GRAY (51 5/21 CLAY, S U E  GRAVEL AYD SAND, TRACE 
SILT - HOIST. 

w = t O  

I 3.5 n w o  ppa: 
a = 2  CCV. 
w.70 C Y  

I. 
IOTES: 
W L E S  TAKEN ACCORDING TO ASTM STAYDARD PENETRATION TESTS. COLORS CLASSIFIED USING M S E L L  COLOR CMARTS. 

i - 5 .  . 
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FEMP-OlRI-4 DRAFT 
October 12,1993 

PROJECT #WBER: 642 3.2 

mlYG #WBER: 2027 

GR- ELEVATION: 582.7 

1 EYG I YEER/CEOLOGI ST : I Q E L E Y / m  

PROJECT yA#: ROC W C S  

-1YAlES: BORTH 481,969.29 EAST 1,379,317.37 DATE: 12/10/87 

M: Depth Y/A D a t e n i r  Y/A DATE STARTED: 12/10/87 

Depth Y/A D8te/Tira Y/A DATE COMPLETED: 12/18/87 j 

#. 

B- 1 - 170 

I DRILLING IETIIQ)S: M U - T W L  _ _  PAGE 3 OF 5 
o s  B R 
E A D 1  L S  E 1  
P M A 1  O A  C Y  
1 P T M  Y M  o c  
H L E E  S P  V H  

E L E E  
0 E R S  
Y Y 

007861 4 
12/14/87 11 14 
1350 15 

31.5 

007862 7 
12/14/8r 11 IC 
1415 27 

33.0 

007863 5 
12/14/87 15 15 
1530 17 

34.5 

007664 5 
12/14/87 12 18 
1550 19 

36.0 

00786s 7 
12/15/87 11 3 
0015 18 

37.5 

007866 7 
12/15/17 12 14 
0940 15 

39.0 

007867 8 
12/15/87 20 6 
1005 30 

40.5 

007868 7 
12/15/87 9 16 
1105 13 

42.0 

007869 16 
12/15/87 24 15 
1335 40 

43.5 

45 .o 
NOTES: 
SAMPLES TAKEN ACCORDING TO 

8 
U Y  T 
S M  f REMAR; 
C B  F s o  

L 

- 
VERY STIFF OLIVE GRAY ( 5 1  5R) CLAY, #IQ GRAVEL, TRACE SAND 
AYD SILT  - MOIST. Hrrr 0 ppa 

a = O  cpl 
w = 6 0  cpp 

CL 2.5 

NARD OLIVE GRAY (51 5/21 UAY, TRACE GRAVEL, w, AYD SILT. CL 2.75 

a = O  c:. 7 

w = to : * '  

NARD OLIVE GRAY (51 5/2) U A Y ,  SOME GRAVEL, TRACE W AND 
SILT  - MOIST. HW 0 

a = o  
W = 30 

CL 2.7s 

NARD OLIVE GRAY (5Y 5/21 CLAY, TRACE -VEL, SAND, AYD SILT  - 
MOIST. Hrrr 0 .- EL 2.5 

a = o  
w = t o  cp 

VERY STIFF OLIVE GRAY ( 5 1  5R) CLAY, TRACE GRAVEL, W, AN0 CL 
S ILT  - )(OlST. . .  n n r  0 

a = O  
w.60 t 

VERY STIFF OLIVE GRAY (5Y 5/21 CLAY, SU4E GRAVEL, TRACE SAM0 CL 1.15 
AND SILT - )(OIST. HW 0 C'. 

a 1 0  - .  
w = 80 :.i 

VERY STIFF OLIVE GRAY (51 5/21 CLAY, boo GRAVEL, TRACE SAND 
AYD SILT  - mts1. n w o  pp 

a = o  cp 
6 r = M  cpa 

VERY STIFF OLIVE GRAY (5Y 5R) M Y ,  SU4E GRAVEL, TRACE SAND 
AND SILT  - MOIST. H W O  PB, 
VERY STIFF GRAY (5Y 6/11 SILT - IIET. ML 0.5 a = 0 C F  

w = b o  I-.. 

CL 1.5 

EL 1.5 

)o GRAY (51 6/11 SILT - MOIST. ML Y/A 
NARD DARK YELLWISH MWlSH ( 1 O Y R  4/4) SILT - MOIST. ML Y/A Hnrp 0 
VERY DENSE DARK YELLWISH BROUI (1OIR 4/41 SAND AND GRAVEL - SU Y/A a = 0 
DRY. w = 6 0  

I ASTM STANDARD PEYETRATIQ~ TESTS. m L m s  CLASSIFIED USING WSELL COLOR CWTS. 



FEMP-OIRI-4 DRAlT 

PROJECT IQIIBER: 602 3.2 

MRING W R :  2027 

GRQYD ELEVATIQI: 582.7 

ENGINEER/G€OLffiIFI: K E G L E Y / W Y  

12, 1993 
I &la--, 5 

PROJECT wrtf: W C  RI/FS 

m I Y 1 T E S :  YORTM 481,969.29 EAST 1,37V,317.37 DATE: 12/10/87 

WL: Depth N/A O a t e A i r  N/A DATE STARTED: 12/10/87 

Depth N/A D a t e A i r  N/A DATE CUWLETED: 12/18/87 

FER- RVFS 

DRILLING #tl#x)S: CABLE-T#K 

V I S U M  UASSIFICATIQI OF SOILS 

PAGE 4 or 5 

D S  
E A D 1  
P M A 1  
1 P T W  
M L E E  
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L S  
O A  
Y W  
S P  

L 
O E  
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VERY DENSE DARK YELLWISH BROW (10YR 4/41 GRAVEL MD SAND - 
007811 48 1(01ST. 
12/15/87 50 10 
1600 

51.5 

55.0 I I l l  I 

VERY DENSE YELLWISM BROW (IOYR 5/41 VERY FINE SANO - DRY. 
0 0 7 m  44 
12/16/87 50 8 

60.0 I I l l  

I 
65.01 

007874 
12/16/87 

30 
49 
32 
- 

25 
25 
25 
- 

11 
13 
15 
- 

- 

- 
S 

U Y  
S W  
C B  
S O  

L 

- 
QI 

VERY DENSE YELLWISH BROW (10YR 5/61 GRAVEL AND SAND - MOIST 
VERY DENSE GRAY (10YR 5/11 SAND, Soa GRAVEL'- MOIST. 

I .- 

DENSE DARK GRAY (10YR 4/11 SAW, Soa GRAVEL - E T .  sy 

MEDIW DENSE DARK GRAY (10YR 6/11 FINE SAND, TRACE GRAVEL - SP 
E T .  

6r = 50 

NOTES: 
SAMPLES TAKEN ACCORDING TO ASTn STANDARD PENETRATIQI TESTS. COLORS CLASSIFIED USING WJYSELL COLOR CHARTS. 

.. - 
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FEMP-OlRI-4 DRAFT 
October 12,1993 

IWOJECI wen: 602 3.2 

~ O R I Y G  W E R :  2027 
GRQlwD ELEVATION: 582.7 

ENGINEER/CEOLffiIST: KEGLEY/WCLEY 

PROJECT U M E :  R P C  RI/FS 

COORDINATES: NORTH 481,969.29 EAST 1,379,317.37 DATE: 12/10/87 

M: Depth Y/A D i t e n i r  N/A DATE STARTED: 12/10/87 

DATE WMPLETED: 12/18/87 I -- Depth Y/A D a t e n i r  Y/A 

I! 76.5 

DRILLING METHODS: UBLE-TOOL 

S 
A D 1  

PAGE 5 OF 5 

M A 1  
P T W  
L E E  
E 

B 
L S 
0 A 
Y w 
S P 

L 
0 E 
Y 

44 
25 
24 

007876 
12/17/87 
0935 - 

I 

R S 
U Y  T E 1  

C Y  s w  s REMA*-. 
o c  C B  f 
V H  s o  
E E  L 
R S  
Y 

DENSE DARK GRAY (1DYR 4/11 S U O  UID GRAVEL - al. SU N/A 
hnu= 0 

w = 6 0  cpp 
18 a = O  ppp cpo 

BOTTol OF WRIYG 76.5 

NOTES: 1 UnPiEs TAKEN ACCORDING TO ASTM STAWDARD PENETRATION TESTS. COLORS CLASSIFIED USING USELL COLOR CHARTS. 

. .  

.. 

B-1- 172 



FEMP-OlRI4 DRAFT 
October 12.1993 

PROJECT #I(BER: 602 3.2 

BORING W E R :  202B 

CROWD ELEVATION: 

ENGINEER/G€OLOCIbl: C. W E  

FERYAU) RI/FS 

PROJECT NAME: FMPC W F S  

CWRDIYATES: NORTH 481,811.62 EAST 1,378,152.28 DATE: 05/07/90 

CUL: Depth  N/A D l t e n h  N/A DATE STARTED: 05/07/90 

Depth N/A D l t e n i r  Y/A DATE COMPLETED: 05/19/90 

VISUAL U A S S I F I U T I O (  OF SUILS t*p- 4785 

DRILLING METWDS: UBLE-TOoL PACE 1 OF 2 

Y 

FIRM (2.51 5/41 LIGHT OLIVE BRoul SILTY TO W Y  CLAY, SOME 
WID, TRACE OF FINE TO WEDIul GRAVEL, LOU PUSTICITY, MOIST. 

05/07/90 24 

33.0 

CL 2.0 
H m P  0 PB 

VERY HARO ( 5 1  4/11 DARK GRAY SILTY CLAY, TRACE OF SAND AND 
FINE TO miul GRAVEL, LW PLASTICITY, mIoIsT. 

a 8 0  CCW 
Br 8 40-60 CZ? 

CL d . 5  
nrrp 0 . .  
a 8 0  or 8 60-m 

+ 

032691 
05/08/90 

1455 
U.5 

7 
27 34 
50 cLTmF HARD (5Y 4/11 DARK GRAY SILTY CLAY, TRACE OF SAND AND FINE 

GRAVEL, LW PLASTICITY, MOIST. 

I m=bO 

HARO ( 5 1  6/11 DARK GRAY SILTY CLAY TRACE OF SAND AND FINE TO 
COARSE GRAVEL, L W  TO MEDIW PLASlfCITY, WOIST. . 

HARD (5Y 4/11 DARK GRAY SILTY CLAY 
cmsx GRAVEL 

FINE GRAVEL, DRY. 

TRACE OF SAND AND FINE TO 
LW TO m~ul PLAST~CITY, mIsi. 

DOTTOM OF TIL(  40.0 FT. 
VERY DENSE (2.51 5/41 LIGMT OLIVE BROW SILTY SAND, TRACE OF 

VERY DENSE (2.5Y 4/41 OLIVE BROYW POORLY W E D  SAW TRACE OF 
SILT AND FINE GRAVEL, SLIGHTLY MOIST. 

VERY DENSE (2.51 4 / 4 )  OLIVE BROW POORLY GRADED SAND TRACE OF 
SILT AND FINE GRAVEL, SLIGMTLY MOIST. 

NO RECOVERY (APPEARS THAT SPOON HIT LARGE CHUNK OF LIMESTONE 
GRAVEL I N  CLAY). 

. .  

I 
CL 2.75 

n w  o P- 
a - 0  c .. 
i r =  0-00 ' 

M W  0 Po 
SM N/A a - 0 CPa ar = 50-60 c p  

CL 2.75 

SP N/A 
n w o  pp 
a = Q  
B r  - 50-60 =, 

_ _  .. 
SP N/A 

032694 
05/09/90 

OOOO 
39.0 

I I I 

! NOTES: 
AWIFER YILL BE SAMPLED EVERY 5.0 F l .  AFTER 65 FEET. ONCE SATURATED ZONE I S  EYCQlWTERED 15 MORE FEET Y ILL  BE SAMPLED. 

SAMPLES COLLECTED PER ASW STANDARD PENETRATION TEST. U S E L L  COLOR CHART USED FOR SAMPLE COLOR IDENTIFIECAT101. 

16 
2Q 13 
2s 
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FEMP-OlRI-4 DRAFT 
October 12,1993 

032702 
05/10/90 

0955 
76.5 

VISUM Q A # I f I U T I Q (  OF SOILS 

11 
24 a 

GIKUP) ELEVATIQI: / = : D e p t h  W A  D m t e A i a  N/A 

ENGlYEER/CEOLOGIST: c. I Depth N/A D a t e A i r  N/A 

DATE STARTED: 05/07/90 

DATE C#PLETED: 05/19/90 I - _. __ ~ I I J 
DRILLING EETWS:  CABLE-fOoL I P A G E  2 OF 2 

D S  B 
E A D 1  L S  
P M A 1  O A  
T P T M  Y M  
W L E E  S P  V H  

R S  

VERY DENSE C2.5Y 4/41 OLIVE BROW POORLY GRADED UYD TRACE OF 
SILT AND FINE GRAVEL, SLIGHTLY MOIST. 

11 

VERY DENSE (2.51 4/41 OLIVE BROW POORLY TO E L L  GRADED SAND, 
TRACE OF SILT AND FINE TO MEDIW GRAVEL, MOIST. 

13 

VERY DENSE (10YR 5/41 YELLWISH BRWN m L Y  GRADED TO SILTY 
SAND, TRACE OF FINE TO ~ I W  GRAVEL, VERY m s i .  

12 

~ ~ ~~ 

.. 
DENSE (1OYR 5/41 YELLWISH BROW POORLY TO GRAVELLY MELL 
GRADED SAND, TRACE OF SILT, FINE TO CWRSE GRAVEL, VERY MOIST. 

12 

VERY DENSE (10YR 5 / 4 )  YELLWISH BRWN UELL-GRADED SAND, S U E  
GRAVEL, TRACE OF SILT, VERY MOIST. 

18 

ir = LO-so CP 

I WTTW OF BORING 79.0 I 
NOTES: ! 
AWIFER Y lLL  BE -LED EVERY 5.0 F l .  AFTER 45 FEET. ONCE SATURATED ZONE I S  ENCOUNTERED 15 MORE FEET WILL BE W L E f :  

SAMPLES COLLECTED PER ASTM STANDARD PENETRATION TEST. W S E L L  COLOR CHART USED FOR SAMPLE COLOR IDENTIFICATIOl. 
- . .  
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FEMP-OlRI-4 DRAFT 
October 12.1993 

04RING yu(BER: 2084 

GRQYD ELEVATIDN: 

- 4185 

QIOIIDINATES: YORTW ui,m.s6 WT ~,~~,oLo.so DATE: ii117187 
M: Depth N/A DateAir Y/A DATE STARTED: 11/17/87 

RRYALD RI/FS VISUAL UASSIFICATIDN OF SOILS 
W E C T  YUIBER: 602 3.2 I PROJECT WE: RBC RI/FS 

~ 

I ENGINEER/GEOLOCIST: D. OAKLEY Depth Y/A D a t e A i r  Y/A 

DRILLING METl#IOS: CABLE-TOOL 

~~ ~~ 

DATE COMPLETED: 11/19/87 
PACE 1 OF 1 

S 
U Y  
S M  
C B  
S O  

L 

SEE V I W  CLASSIFICATIDN OF SOILS FOR UfLL #Sa. 

_.- 

80TTOn OF 80RING 77.0 

1 
t REMARKS 
F 

NOTES: 
CONTRACTOR: PENNORILL. DRILLER - W R Y  DYKES. ASSISTANT - J W N  VAWDINE. RIG: CYCLONE 42.- 240 GALLONS OF UATEP 
ADDED TO HOLE. SCREEN - 58.0 - 73.4 F l .  i 

B-1-175 



FEMP-OlRI-4 DRAFT 
October 12.1993 

PROJECT WISER: 602 3.2 

BORING W E R :  zbu 
GROUND ELEVATIOY: 

ENGINEER/GEOLOGIST: M. SWlsoI 

PROJECT W E :  Rpc RI/FS 

~ I Y A T E S :  NORTH ~1,w.o~ WT i,3n,m.a DATE: 09/27/90 

M: Depth N/A D 8 t e A i r  N/A DATE STARTED: 09/27/90 

Depth N/A D a t e A i r  N/A DATE CCUPLETED: 10/07/V 

DRILLING Wn)lQ)S: CABLE-TOOL PAGE 1 OF 5 

7.5 

D S  
E A D 1  
P M A 1  
T P T M  
H L E E  

E 

9.0 

B 
L S  
O A  
Y M  
S P  

L 
O E  
N 

18 

LOOSE 

FIRM DARK GRAY CbYR 4/11, SAYDY SILTY, C U I ,  SOWE PEBBLES, 

GRAYISH B R W  (1OYR 5/21 SAND-SILT-CLAY MIMLIRE, VERY 
SLIGH~ PLASTICITY DRY. 

ruck OF COBBLES, DRY, LOU PLASTICITY. 

1040 17 
15.0 

033156 
09/27/90 

0930 
1.5 

R S  

6 
9 
17 

033157 
09/27/90 
09% 

3.0 

033158 
09/27/90 
0939 

4.5 

033159 
09/27/90 
0949 

6.0 

FIRM DARK GRAY ClOYR 4/11, SANDY SILTY C U I ,  SUE PEBBLES, 
T R A ~  OF COBBLES, DRY, LOU PLASTICITY. 

18 
13 
16 
20 

23 
22 
22 

15 
15 
15 

18 

FIRM VERY DARK GRAY (1OYR 3/11 SILTY CLAY, SOME SAND, TRACE 
OF &VEL, SLIGHTLY MOIST, LOU ~LASTICITY. 

18 

FIRM DARK GRAY (1OYR 4/11 SANDY SILTY CLAY SOME PEBBLES 
TRACE COBBLES, DRY LOU PLASTICITY, FIRM DARK GRAYISH B R h  
ClOYR 4/21, SILTY CLAY 

CL 

SOFT VERY DK GRAY (10YR 3/11 CLAY-SILT MIX L W  PLASTICITY, 
MOId .  DK GRAY ( 5 1  4/11, CLAYh SILT, TRACE h, GRAVEL, 

18 I SATURATED 

1.5 
nw 0.0 i s : '  a = O  . ',, 
er = 100 CA.' 

I :.- 

18 

HARD VERY DARK GRAY (IDYR 3/1), SANDY, S I U Y  CLAY, LOU 

SOFT 
PLAS~ICITY , SLIGHTLY 'MOIST. 

PLAS~ICITY, MOIST. 
VERY DARK GRAY (1OYR 3/11, CLAY-SILT MIMURE, LOU 

FIRM MOTTLED GRAY (5Y 4/11 AND YELLWISH BROW (10 YR 5/61 
SILT+ CLAY, TRACE OF COBBLES,. LOU TO MEDILU PLASTICITY, sL iEnr  

18 

033162 
09/27/90 

1012 
10.5 

M Y  LWSE YELLWISH BRW (1011 5/61, SILT SAND SUE PEBBLES, 
TR CLAY, hST-UET.  SOFT, DK YELLWISH BRaJy C l b Y R  4/61 SANO 

18 

5 
7 
6 

. .  

18 

18 

8r = 160-2oocpa 

DARK GRAY (5Y 4/11 CLAYEY SILT TRACE OF SAYD GRAVEL 
SATURATED. FIRM, &Y (5Y 4/11,'SILTY CLAY, L W  TO MEDfUl 
PLASTICITY 

FIRM GRAY (5Y 4/11 SILTY CLAY LOU TO MEDIW PLASTICITY 

BROW 
S L I G ~ L Y  mow.  FIR^, MOTTLED GRAY (51  4/11 AND YELLWISH' 

03316c 
10/02/90 
0958 

13.5 

0.40 a = 0 e r =  100 cpa! 

5 
8 
11 

F- = o  
6r = 800-100 c p  

CL 1.0 

er = 80-100 cp :"= 7 
YOTES: I ALL SOIL W L E S  COLLECTED PER ASTW STANDARD PENETRATIOY TEST. SOIL COLORS IDENTIFIED USING WWSELL COLOR CHARTS. I 

B-1-176 



FEMP-OlRI4 D R m  
October 12,1993 

PROJECT m: 602 3.2 

W I N G  YU(BER: 2643 

6RWND ELEVATION: 
EWGIYEER/CEOLOGI~: 1. QuysON 

PROJECT WE: R O C  RI/FS 

OOORDIYATES: YORTH 481,ooC.U EAST 1,518,TJ8.65 DATE: 09/27/90 

6UL: Depth Y/A D a t e A i r  Y/A DATE STARTED: 09/27/90 

Depth Y/A - D a t e A i r  N/A DATE 001PLETED: 10/07/90 

Y 

DRILLING ) (Rwx)S:  -LE-TOOL 

On167 
10/02m 3 12 1 1350 I 1 

18.0 

PACE 2 OF 5 

033168 
10/02m I 13% I !l I 

19.5 

033174 
10/03/90 
osu 

28.5 

033170 
10/02/90 11 18 1 1425 I :3 I 

22.5 

7 
8 18 
13 

FIRM DARK E L L W I S H  B R M  (1oYR 4/61 W Y  CLAY, SOME SILT, 
LW ~LASTICITY, HOIST. 

FIRM, ELLWISW BROW (1mR 5/61 SANDY CLAY, SOME SILT, L W  
P U s T I C I l l  HOIST. 
FIRM, GRAY'(2.5Y 5/61. SILTY CLAY, TRACE OF SAND AYD PEBBLES, 
L W  PWTICITY,  HOIST. 

FIRM, ELLWISW BROW (1mR 5/61 SANDY CLAY, SOME SILT, L W  
P U s T I C I l l  HOIST. 
FIRM, GRAY'(2.5Y 5/61. SILTY CLAY, TRACE OF SAND AYD PEBBLES, 
L W  PWTICITY,  HOIST. 

SOFT GRAY (2.51 5/01 SAND-SILT MIXllRE, SCUE CLAY, SLIGHT 
P ~ I C I T Y ,  #In 10 CET. 

SOFT GRAY (2.5YR 5/01 SND-SILT MIXTURE, SOME CLAY, SLIGHT 

MET 0.2s Ih. SAND S E N  AT 20.0 FT. 
P ~ I C I T Y  HOIST TO uh. 

VERY LOFT GRAY (2.5Y 5/01 CLAYEY SILT SOME PEBBLES AND 
GRAVEL, rlua OF SAND, SLI~HT PLASTICITC,.DRY TO MOIST, EDIW 

MEDIW DENSE, GRAY (2.5Y 5/01. SILT.-SAND MIXTURE; 'SOME CLAY, 
SLIGHTLY HOIST. FIRM, GRAY (2.5Y 5/01, SILTY CLAY, SCUE YET 
SAND. 

FIRM GRAY (2.9 5/01 SILTY CLAY S U E  YET WD SEAMS AT 
23.O'AND 23.6 FT., T d C E  OF PEEBLh, LOU PLASTICITY, HOIST. 

~ 

MEDIlM DENSE, GRAY (5Y 5/11, YELL GRADED SILTY SANDS, SOlE 
PEBBLES, MET. 

MEDIlM OEYSE GRAY (5Y 5/11 SANDY-SILTY GRAVEL, SCUE 
PEOBLES, TRA& OF COBBLES, k T .  

MEDIlM DENSE, GRAY (5Y 5/13, SANDY-SILTY GRAVEL, SCUE 
PEBBLES TRACE OF COBBLES UET. 
FIRM d A Y  (5Y 5/11. SILT+ CLAY, TRACE OF SAND, LOU TO MEDIlM 
PLAS~ICITY, HOIST. 

8r = 100-12Ocp 

nnrp 0.0 
a = O  
8r = 800-100 cpn 7 8r = 90-110 c-' 

1.50 
Hw 0.0 
a = O  

Y/A 
H r v  0.0 pp 

1.5 a = 0 cpn nr = 100 cp 

NOTES: 
ALL SOIL SAMPLES COLLECTED PER AST)( PTAKDARD PENETRATlOl TEST. SOIL COLORS IDENTIFIED USING W S E L L  COLOR CHARTS. 
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FEMP-OlRI4 DRm 
October 12.1993 

FERU.0 N / F S  V I W  C I A S S I F l U T l o l  Of SOILS 

W E t T  m: 602 3.2 PROJECT WO: R P C  W F S  

MRIYG YI(OER: zbu QxRD1yATES: NORTH 481,9Ob.OL EAST 1,378,7S8.65 DATE: 09/27/90 

G R W  ELEVATION: byL: Depth Y/A D 8 t e A i . c  Y/A DATE STARTED: 09/27/90 
< 1 

Depth Y/A D e t e A i r a  Y/A DATE EQ(PLETED: lO/01/9@ -- EYGlNEER/GEOCOlilST: 1. w m  
OF 5 DRlLLlYC IIEI)IQ)s: UBLE-TOOL PAGE 3 

O S  B R S U Y  
S M  
C B  s o  

L 

E A D 1  L S  E l  
P M A 1  O A  C Y  
1 P T M  Y M  o c  
H L E E  S P  V U  

E L E E  
0 E R S  
Y Y 

SM MEDIW DENSE, DARK GRAY (51 Ul), SILTY-UYD, E#E PEBBLES, 
035176 5 TRACE OF CLAY, UET. 
10/03/90 10 5 
Wl2 12 

31.5 

CL FIRM, DARK GRAY (51 5/11, SILTY C U I  SQQ m, TIUCE OF 
0351n 1 GRAVEL, LOU TO NEDIW PLASTICITY, s L i c H i L t  mrsi TO m s i .  
10/03/90 3 18 

0928 6 
33.0 

CL FIRM DARK 6RAY (5Y 5/11 SILTY CLAY bA#, TRACE OF 
035178 7 
10/03/30 10 18 

GRAdL, LW TO m1UI PIASTICITY, SLiGHTLY m1st TO w0lST. 

0947 13 
34.5 

CL 

CL 

FIRM, DARK GRAY (51 5/11, SILTY CLAY SOME UYD, T W  OF 
035179 9 CRAVEL LW TO ~ E D I W  P u s T I c m  SL~GHTLY mIsT TO WIST. 
10/03/90 12 18 HARD, bARK GRAY (5Y 5/11, SILTY CLAY TRACE OF UYD AWD 
1003 11 PEBBLES, L W  PLASTICITY, SLIGHLY ((oI&T. 

36.0 

CL WIRD, DARK GRAY (5Y 5/11, SILTY CLAY TRACE OF hAyD Iu(D 
033180 18 PEBBLES, LOU PLASTICITY, SLIGHTLY mfsr. SOFT, DARK GRAY 
10/03/W 26 18 
1026 32 

31.5 

ML 

bp 

SOFT, DARK GRAY (SY 5/1), CLAYEY SILT, SLIGHT PUSl lCITY,  
033181 11 SLIGHTLY MOIST. 
10/04/90 21 18 DENSE, DARK YELLWISH BROW (10YR 4/61 POORLY WED W S E  
1240 w SAND, #)(E SILT, mlsT. 

39.0 

DENSE DARK YELLWISH BROW (10 YR 4/61 WORLY GRADED tRS SAND W 
033162 22 
10/04/90 36 18 

 sa^ SILT, m s i .  SOFT, DARK YELLWISH BROW ( i o n  4/41, CLAYEC. 
1250 28 

40.5 

45.0 

VERY DENSE DARK BROW (10YR 4/31 POORLY GRADED FINE SILTY SP Y/A on10 47 S U O ,  TRAd OF COBBLES, WlbT TO 45.5 FT. - DRY TO 46.2 Fl. nnr 0.0 p p  
1358 50 a ar - - 0  loo-12- ca 10/04/W 36 14 

46.5 

50.0 

VERY DENSE BROWlSH YELLW (10YR 6/81, POORLY W E D  FINE SP Y/A 
033186 24 fAy), T R A d  OF SILT, DRY. nnrP 0.0 pp 

1510 44 ar- 100 cp, a = o  10/04/W 32 12 
51.5 
NOTE& 
TILL ENDS AT 36.5 FT. A W I F E R  YlLL BE SAMPLED M R Y  5 FT. 

I I I -_ 
STARTING AT 45.0 Fl W T l L  SATURATED ZONE IS ENCQAITERED. 

15 NORE FEET Y lLL  THEN BE -LED. 
IDENTIFIED USING U S E L L  

ALL SOIL W L E S  T d N  PER ASTM STANDARD bENETRATlON TEST. SOIL COLOUS 

Y/A 

n w  0.0 
a = O  ar - 100 cpa 

n r u  0.0 pp 
a ar - 0  = 90-110 ca cpl 

-7s I 

F;; ar = loo-110:- 

Hnw 0.0 
a 8 0  ar = 90-100 cp 

ar-loo cpa 

B-1-178 



FEMP-OlRI-4 DRAFT 

GRQYD ELEVATION: 
ENGIYEER/GEOLOCIST: W e  W S Q I  

M: Depth N/A D a t e n i r  N/A 

Depth N/A D a t e n i r  N/A 

1 ~ 

DRILLING wETw(IDS: CABLE-TOOL 

T 
S 
F 

mi 

033189 
10/05/90 
1558 

3 
9 
20 

,1993 

rruLD RI/FS VI= UASSIFIUTION OF SOILS 
PROJECT m: 602 3.2 I PROJECT WE: Rot RI/FS 

I 

BORING YU(BER: 2663 I COORDINATES: YQRTH 481.404.01 EAST 1,=,'158.65 N E :  09/27/90 

IATE STARTED: 09/27/90 

lATE CUtPLETED: 10/07/00 

'AGE 4 OF 5 

A S D T I !  I 

M A 1  O A  
P T M  Y W  

D 
E 
P 
1 
H 

- 
55.6 - 

56.5 - 

60.0 - 

61 .S - 
55.0 - 

56.5 

O E  

E € I S  

VERY DENSE, PALE BRQM (10YR 6/3) WORLY GRADED FIN€ SAND, 
SON€ SILT, DRY. 

10/05/90 28 
0960 

*lss I 
I r - .... 

36 
1034 25 

DENSE DARK GRAY ( IOYR 4/l)  POORLY GRADED FINE SAND. SQQ 
SILT. (OIST. )hul 0.0 c C..-' e, ar = 100 cpk; 

HnrP 0.0 
0 = o  sr = 60 CD1. 

I . .  
~~ ~ ~~ ~ 

)(EDIuI DENSE DARK YELLOUISH BROW (10YR 4/4> E L L  WED 
SAND, TRACE SfLT, WET. o m a r  3 

10/05/90 s 
1356 8 

-I- .: 
rO.0 - 

r i  .s 

DENSE DARK BROW (1OYR 6/31 UELL GRADED SAND, TRACE SILT, E T  
(70.0 TO 71.0 FT.). 
DENSE DARK BROW (WYR 4/31 UELL GRADED GRAVEL, SUE m S E  
UYD, IIET. (7.0 TO 71.5 FT.). 

B.0 - 

M.5 

MEDIuI DENSE DARK BROW <10YR 4A) PWRLY GRADED, CRAVELLY 
QWSE SAND, UET. 

N/A 
n- 0.a 
0 = o  
w = a c  

.-.-- 

-I- W.0 

IOTE! 
rILL 
1s I 
IDEl 

- 

I IDS AT 38.5 FT. MLJIFER YILL BE SAMPLED M R Y  5 FT. 
LE FEET YILL THEY BE -LED. 
'FIED USING WJYSELL 

STARTfNG AT 65.0 FT W I L  SATURATED ZONE IS EYEQYTERED. 
ALL EOfL SAMPLES T d M  PER ASTM STANDARD bENETRATfON TEST. SOfL COLORS 

7 
CI . ,- 

B- l -  179 



PROJECT YUlsEI: 602 

MEDIW DENSE DARK BROW (10YR 4/3) POORLY -ED, GRAVELLY 
W S E  SAUD, YET. 

BORING MER: zbu 

S 
U Y  T 
S I  s REMARKS 
C B  F 
s o  

L 

SP Y f A  . 
Hnrr 0.0 pp 
a = O  cpn a r = w  cp, 

DRILLIYC #TWQ)S: C 

MEDIW DENSE VERY DARK GRAYISH BROW (1mR 3R) YELL GRADED 
035190 3 GRAVEL, SOME W S E  SAW, YET. 
10/D6/90 8 10 
1045 15 

82.0 

o s  B 
E A D T  L S  
P M A 1  O A  
T P T M  Y M  

E L 
O E  
w 

w L E E  S P  

GU W A  
n w  0.0 
a - 0  ar = 100 

.-- 

5.2 

flu 

@LE- 

R 
E l  
C Y  
o e  
E E  
R S  
Y 

- 
- 

v u  

- 
18 

- 

FEMP-OlRI4 D R m  
October 12.1993 

PROJECT WE: R O C  W F S  

QIOIP)lNAfES: #IRTll 481,W.Dc EAST l,m,m.SSl DATE: 09/27/00 

I M: D a t h  Y f A  D 8 t e A i r  Y f A  I DATE STARTED: Wf27/90 

I#M Depth #/A D a t e A i r  Y f A  1 DATE COMPLETED: lOfO7190 I 
'OOL I P r c E  5 OF 5 

B-1-180 



FEMP-OlRI4 D R m  
October 12,1993 

PROJECT U B E R :  602 3.2 

sOllIYG yu18ER: 2658 

tRouD ELEVATION: 582.5 

EYGINEER/QOLOGIST: W. W t o y  

PROJECT yA)(E: MPC RI/FS 

WORDINATES: YORTH 461,508.29 EAST 1,379,062.57 DATE: 09/18/90 

M: DIpth Y/A D 8 t 8 n i r  Y/A DATE STARTED: 09/16/90 

Depth Y/A D a t e n i r  YIA DATE Q#pLETED: 09/25/90 

O E  
N 

DRILLING CmltWS: tABLE-lOOL PAGE 1 OF 5 

R 
E 1  
C Y  
O C  
v n  
E E  
R T  
Y 

18 

-. -- 
S 

U Y  T 
S M  s REMAR; 
C B  F 
s o  

L 

CLAYEY SILT, B i l W I S H  YELLW (1WR 6 /6 ) ,  ND PLASTICITY, SUE 

PEN& BR&ISH YELLW (1WR 6/61. POORLY GRADED CLAYEY SAND, SP Y/A a = 0 

WL Y/A 
SAND SILT DRY. I(hp 0.0 ppm 
SOME SILT, TRACE OF PEBBLES, DRY. Er = loo-12ocpm 

cpa 

18 

DENSE, BROYWISH YELLW (1WR 6/61, POORLY GRADED CLAYEY SAND, 
SOME SILT TRACE OF PEBBLES DRY. H w  0.0 pl 
HARD O L I d  YELLW (2.9 6/61, SANDY SILT, CLAY, LW CL 3.0 a = D 
PLASTICITY, DRY TO SLIGHTLY MOIST. 6r = 90-loo . 

SP Y/A 

C Y  
033119 
09/18/90 
1131 

3.0 

30 
23 
25 

FIRM, LIGHT YELLWISH BROW (2.51 6/41 SANDY CLAY SQlE 
SILT, PEBBLES, LW PLASTICIYY, DRY TO &LIGHTLY t d t .  

18 

HARD OLIVE YELLW (2.51 6/61 SANDY SILTY UAY, LW 
PLASfICITY, DRY TO SLIGHTLY MOIST. 

18 

HARD, OLIVE YELLW (2.51 6/61 SANDY SILTY CLAY, LW 

FIRM LIGHT'YELLWISH BR- (2.51 6/11 SANDY CLAY,  sol^ SILT, 
PLASTICITY DRY TO SLIGHTLY MOIST. 

PEBBLES, LW PLASTICITY, DRY TO SLIGHTLY MOIST. 
18 

I 

U 3.0 
HnrP 0.0 
a = O  Iw-1.:. 

-_ 
CL 2.0 

CL 1.0 a = 0 
Er = 120-lbocp 

CL 

CL 

1.0 
n w  0.0 ppa 

0.50 a = 0 C p a  
6r = m-120 cpa 

18 

SOFT, LIGHT YELLWISH BROYW (2.5Y 6/k1 SILTY CLAY; SOME SAND, CL 0.50 
GRAVEL AND ORANCISH (7.51 6 /8 )  W E R  - YO READINGS - DRY. Hnu= 0.0 x-. 

a = O  
6r = 80-io0 . 

I MOTES: 
~ L L  SOIL SAMPLES mLmm PER ASTW STANDARD PENETRATION TEST. SOIL COLORS IDENTIFIED USIYG NINSELL m m  CHARTS. 

SOFT LIGHT OLIVE BROYW (2.51 5/41 SILTY CLAY SQlE PEBBLES 
AND &AVEL, TRACE OF w, LW P ~ T I C I T Y ,  SLIQHTLY MOIST. 

18 

SOFT, LIGHT OLIVE BROW (2.5Y 5/41, SILTY CLAY, S U E  PEBBLES 
AND GRAVEL, TRACE OF SAND, LW PLASTICITY, SLIGHTLY MOIST. 

8 

B-1-181 

EL 0.50 
n w  0.0 PB, 
a = o  cps 
Er = m-110 cpa 

CL 0.50 
n w  0.0 PB, 

CC W A  a * 0 C p n  ar = r o o - i i o ~ -  

033124 
09/18/90 
1 501 

10.5 

20 
22 
23 

033126 
09/19/90 

1417 
13.5 

11 
7 
12 

MEDILM DENSE DARK GRAY (2.5Y 4/01,  CLAYEY GRAVEL, SQlE 
QIBBLES, S I L f ,  MOIST. 

Ct Y/A 
HnrP 0.0 

6 1  

VERY L m ,  GRAY (2.51 5/01. CLAY-SAND-GRAVEL WISTURE, SGM 
SILT AND QIBBLES, IIET. 

5 

a = O  
Er = 6 o O - l C  - 

I 
n w  0.0 pp 
a = O  cp 
Er = 80-100 c p  

GC Y/A 
033127 
09/19/90 
1422 

15.0 

3 
2 
2 



FEMP-OlRI-4 D R m  
October 12,1993 

PROJECT #I)(BER: a 3.2 

soR1ff iYu(M:  2&0 
GRouyD ELEVATION: 562.5 

PROJECT WE: Flot RI/FS 

-1YATES: YQDTH 481,500.29 EAST 1,379,062.57 DATE: 09/18/30 

M: Dapth Y/A DrteAia Y/A OATE STARTED: 09/18/30 

EYG1YEER/CEOLQiISI: I(. ty*ym Depth Y/A D r t o A i r  Y/A 

DRILLING METIOS: CABLE-TQOC 

S 
U Y  
S W  
C B  s o  

OATE QI(PLE1ED: 09/25/90 J 

PAGE 2 OF 5 

o s  
E 
P 
T 
H 

B R 
A D 1  L S  E l  
M A 1  O A  C Y  
P T M  Y M  o c  
L E E  S P  V W  

16.5 

18.0 

LOOSE 6RAY (2i5Y 5/01, SILT-UAY-GRAVEL WIXTLRE, SOME m 
033126 5 CORBLLS TRACE OF WID UET. 
09/19/90 5 7 LOOSE, b u y  (2.51 5/01; CUYEY-SILTY W, TRAE OF GRAVEL sm 
1426 5 AND COBBLES, M. 

CL 

sm LOOSE GRAY (2.51 5/01 SILTY U A Y E Y  UYD SOME GRAVEL M. 
033129 5 
09/19/90 7 18 
1439 9 

033130 
09/19/90 
1U7 

19.5 

1.5 
n n v  0.0 c-: 
a = O  c 
6 r = m  c.  

VERY SOFT GRAY (2.51 5/01, GRAVELLY-SILTY U A Y ,  SOME UYD, CL 
2 LOU PLASTfCITY E T .  
3 18 SOFT GRAY (2.5f 5/01, SILTY U A Y ,  SOWE PEBBLES AND GRAVEL, cn 
5 WEDIlM TO WJGW PUSIIEITY,  M. 

1 .o 

6r = 110-112cpa 
:"I 51 

053131 
09/20/90 
0820 

21.0 

033132 
W/20/90 

W O O  
22.5 

nnrr 0.0 
a 1 0  cp 
€ $ = l o g  

LOOSE, GRAY (5Y 5/1), GRAVEL-UYD-CUI WIXTLRE, SOME SILT, be 
2 
2 4 
3 

COBBLES, RDIlM PLASTICITY IN CLAY, UET. 

FIRM GRAY (51 5/11 GRAVELLY C U I ,  SOME SILT AND COBBLES, CL 
11 LOU f0 WEDIUn PLASTICITT, YET. . .  
7 6 
8 

Y/A 
)(nr 0.0 
a 8 0  
€ $ = l o o  3- 

033133 
09/20/90 
opul 

24.0 

0331% 
W/20/90 

0943 
25.5 

1.5 
)Iru 0.0 pp 
a = O  cpl 
ir = 110 ~ p l  

FIRM, GRAY (51 5/11, SILTY GRAVELLY .CLAY, SOME WEELES, LOU CL 
4 PLASTICITY, MOIST. 
5 10 
14 

FIRM GRAY (5Y 5/11 SILTY CLAY, TRAEE OF GRAVEL AND CO@BLES, CL 
7 
6 8 
7 

LW t o  R D I l M  P u r r f C I T Y ,  MOIST. 

NOTES: 
ALL SOIL SAMPLES COLLECTED PER Aslw STAYDARD PENETRATlOl TEST. SOIL COLORS IDENTIFIED USING U S E L L  COLOR CHARTS. I 

033135 
w/20/90 

1414 
27.0 

033136 
w/20/90 
1418 

28.5 

033137 
W/20/90 

1433 
30.0 

B-1-182 

YO RECOVERY AFTER TW (21 ATTEMPTS, COBBLE BLOEIING S w o l  I N  
6 LOOSE WTERlAL - SAMPLED WTERIAL. 
3 0 
5 

LOOSE GRAY (51 611) SILTY GRAVEL w i n  LIESTONE COBBLE 01 
F R d N T S ,  TRACE OF h Y ,  MOIST TO MET. 2 

3 4 
3 

FIRM, GRAY (5Y 6/1), SILTY CLAY, SaWE SAUD AND PEBBLES, LOU EL 
11 TO WEDIlM PLASTICITY, MOIST. 
5 13 
8 



FEMP-OlRI-4 DRAIT 
October 12.1993 

F E W  RI/FS VISUAL CUfSIFlUTlON OF SOILS 
iCT y)(BEI: 602 3.2 I m E C T  yA)(E: RPC RI/FS 
I t  YU(BER: 2648 I CWKDINATES: YaRTH 481.508.29 EAST 1.579.062.571 DATE: 09/18/90 1 

- 
D 
E 
P 
T 
H 

- 

31.5 - 

33.c 

34.5 - 

36.0 - 

37.5 - 

39.0 - 

C0.5 

45.0 

+ 
1547 

I 
033140 
09/2019(1 
161 1 

14 
22 
33 

I 
033141 
09/2Q/w 
1614 

23 
57 

+ 
I 

on144 4 
09/21/90 12 
0926 17 

S 
U Y  
S M  
C B  s o  

L 

HARD DARK GRAY C5Y 6/11 SILTY CUI SOME SAND UID PEBBLES, U 
T d  OF LIWEStOlE WEB&, UY PLASTkITY, SLIGHTLY OIST. 

VERY HARD, DARK GRAY (51 6/11 SILTY CUY, s#E SMU AIED 

TO SLIG~TLY MQIST. 
U 

PEBBLES COBBLE FRAUENT, ROO+ PARTICLE, LW PUSTICITY, DRY 

HARO DARK GRAY C5Y 4/11 SILTY U A Y  SOME -AN0 PEBBLES CL 

mom. W E B h  FRAUENT, ROOT PAhICLE, LOU bUSTICITY, DRY TO SllbHTlY 

VERY HARD DARK GRAY C5Y 4/1) SILTY CLAY SOU€ SAND AND PEBBLES 
COBBLE FRAGMENT ROOT PARTICLE LOU PLASTlCITY DRY TO SLIGHTLY 
molbf. 

EL 

VERY HARD DARK GRAY C5Y 4/11 SILTY CLAY so(E SAND AND U 
PEBBLES  LE FRAGMENT, ami PARTICLE, iar PLASTICITY, DRY TO SLIGHTLC MOIST. CL 

FIRM, GRAY (51 4/11, SILT-CLAY MIXTURE, TRACE OF& AND 
PEBBLES, L W  PLASTICITY, SLIGHTLY MQIST. 

HARO DRK GRAY (2.5Y 4/01 SILTY CLAY SaCE PEES LW P U S  CL 
DRY f0 SLIGHTLY MOIST, ME6 DENSE, YELhISW B R d  (10YR 5 / b ) .  

F. 
E r r 6 0  

4.0 
Ihv 0.0 
0 = o  
Er = 100 T-;, B r  = loo 

H r u  0.0 

M = 120 
3.5 0 = 0 

! 1.25 
n w  0.0 ';3. 
0 = O  . .  
8 r = l 2 0  - 

MOTES: 
hLL SOIL SAMPLES COLLECTED PER ASTM STANDARD PENElRATlOl TEST. SOIL COLORS XDENTlfiED USING -SELL COLOR CHARTS. 

B-1 - 1  83 



FEMP-OlRI-4 DRAm 
October 12,1993 

PROJECT UMBER: 602 3.2 
BORING I1I(BEil: 2666 

4785 

W I N A T E S :  YQRTH 481,5OS.29 EAST 1,379,062.571 

PROJECT YIIIE: F W C  RI/FS 

-- 

GRQYD ELEVATION: 582.5 

ENGINEER/lifOLOGIST: W. SWlSON 

M: Depth N/A D l t e / T i r  N/A 

DapM N/A D m t e l l i r  N/A 

S 
U Y  
s a  
C B  
s o  

L 

SY 

035148 6 
09/23/90 14 
1103 23 

61.5 

65 .0 

033149 29 
09/23/90 41 

1405 49 
66.5 

70.0 

033150 6 
09/23/90 21 

1532 20 
71.5 

Ts .0 

T s 
F 

aEWR112 

N/A 

I 

VERY DENSE DARK YELLWISH BROW (10YR 4/61 UELL-GRADED 
GRAVELLY ShD,  SILT AND PEBBLES, SUEANdLAR TO BWRQIYDED 

VERY DENSE DARK YELLWISH BROW (1OYR 4/61 POORLY W E D  
FINER m: SQO SILT, TRACE OF PEBBLES, SdRWNDED, MOIST. 

DENSE. BROULISH YELLW ClOYR 6/81. #I[II1LY FINE YLP). - - .- . - - - - - _- - -_- 
SOME SILT DRY TO-SLIGHTLY MOIST:. 
VERY DENSE GRAYISH BROYW UOYR SR), WLY GRADED COARSER 
SAYD, #WE SILT, TRACE OF CLAY, DRY. . .  

DENSE MEDIG -ED SILTY SAND, TRACE OF SUROWDED PEBBLES, UET. 
GRAY (1OYR 5/1) YITM SQME VERY DARK GRAY (10YR Wl), 

.-_ 

VERY DENSE, YELLCUISH BROW (1OYR 5/41, POQRLY GRADED COARSE 
SAND, SUBANGULAR PEBBLES, SILT, TRACE OF CLAY, WIST TO 
MET. 

DENSE YELLWISH BROW (10YR 5 / 4 ) ,  H L L  GRADED GRAVEL SAND, 
PEW$ MIXTURE, WBRQRtDEO TO SUBANGULAR, #1IE SlLT, k T .  

H r u  0.0 

o r - 8 0  

NOTES: 
ALL SOIL SAMPLES COLLECTED PER ASTM STAIDARD PENElRAT101 TEST. SDIL WLORS IDENTIFIED USING W S E L L  QUOR CHARTS 

- _  

B-1-184 



PROJECT #)(BER: 602 3.2 
BORING YU(BER: 2448 

GRQYD ELEVATlOU: 582.5 

ENGlYEER/GEOLOCIST: M. EWlm 

BOTTOn OF ooR1YG 8D.O 
-_. 

NOTES: 
ALL SOIL SAMPLES COLLECTED PER ASTM STANDARD PENETRATIDN TEST. SOIL CoLoQs IDENTIFIED USING MISELL C O L ~  CHARTS. 

PROJECT yAI(E: fUPE RI/FS 

-1YATES: NORTH 481,508.29 EAST 1,579,062.57 DATE: 09/18/90 
M: Depth N/A D a t e A i r  Y/A DATE STARTED: 09/18/90 

DIpth N/A D a t e A i r  Y/A DATE COWLETED: 09/25/90 

. .  

DRILLING EETnaDS: CABLE-TOOL 

._ 

PAGE 5 OF 5 

B-1-185 

DENSE, DARK GRAYISH BRaYW (1OYR 4/21 MELL -ED GRAVELLY 
SAND, SQQ WEROUNDED PEBBLES, SILT, YET. 

BLW UWDS AT 76.5 - n.5 n. yo SAMPLE TAKEN. 
78.5 TI. - VERY DENSE, GRAYISH BROW (im 5/21, POORLY 
GRADED m S E  SAND, SQQ GRAVEL, SILT, WET. 

S 
U Y  T 
S M  0 RDIIRlls 
C B  F s o  
L 

w 
'IA Hnrp 0.0 p~ 

a = O  cpp or = io0 CP 

- 
SP N/A 

Hnrp 0.0 
a = O  
6 r =  loo 

I l l  



FEMP-OlRI-4 D R W  
October 12,1993 

PrtOJfCT IRMBER: 602 3.2 
UlRIYC yu(BER: 2649 

G R W  ELEVATION: 

. .  

PROJECT WE: Roc R V f S  

COORDINATES: W T H  461,167.42 EAST l,3?8,125.75 DATE: 10/16/90 

M: Depth Y/A D a t e n f m e  Y/A DATE STARTED: 10/16/90 

EYGINEER/GEOLOCILT: M e  SUMSON Dapth Y/A D a t e n i c  Y/A 

DRILLING I I E I W S :  CABLE-TOOC 

DATE Q)(pLEToD: 10/19/90 I 
PAGE 1 OF 3 . . -  

D S  B R 
E A D 1  L S  E 1  
P M A 1  O A  C Y  
1 P T M  Y M  o c  
H L E E  S P  V H  

E L E E  
0 E R S  
Y Y 

033194 2 
10/16/90 3 18 
1340 3 

1.5 

033195 9 
10/16/90 7 18 
1346 8 

3.0 

0331% 9 
10/16/90 15 18 
1352 8 

4.5 

S 
U Y  1 
O M  s IIE)(AL' 
C B  F s o  

L 

VERY SOFT DARK E L L W I S H  BROW (1NR 4/61. O R m I C  CLAYEY OL <.E 

PLASTICITY, DRY. 6r = 1800-26ocpa 

PLASTICITY, DRY. nnrp 0.0 2"' 
HARD DARK BRW (1OYR 3/51, U Y D Y  SILTY CUI, LW CL 3.0 a = 0 

SILT d SAND SLIGHT PLASTICITY, DRY. wrxp 0.0 ppp 
FIRM: DARK B R d  (10YR 3/31, SILTY CUI, TRACE OF SAND, LOU CL 2.5 a = 0 ca 

CL 2.5 FIRM, DARK BROW (1OYR 3/51, SILTY CLAY, TRACE O f  SAND, LOU 

PUS~ICITY, DRY. 6r = 180-r 

PLAS~ICITY, DRY. n n v  0.0 

AND GRAVEL, TRACE OF SAND, LW P ~ I C I T Y ,  DRY. 

HARD DARK BROW (WYR 3/51, U Y D Y  SILTY UAY, LOU EL 3.0 

HARD, DARK GRAYISH BROW (tOYR 4/21 SILTY CLAY, SOME PEBBLES EL 3.0 a = 0 IIr = 1400-:* 

033197 
10/16/90 
1355 

6.0 

033190 
10/16/90 
1401 

7.5 

- 
2.0 

~ - 
2.5 

- 
1.z 

FIRM, VERY DARK GRAY CWYR 3/11, U Y D Y  SILTY CLAY, SOHE u 
5 OOBBLES, LW PLASTICITY, DRY. 
6 3 
7 

HARD VERY DARK GRAY (10YR 3/11, SILTY CLAY, WWE COBBLES AND CL 
6 GRAdL, LW PLASTICITY, DRY. . .  
15 3 
19 

1.5 

- 
S O  

033199 
10/16/90 
1407 

9.0 

6r 140-ZLor, 
I 

FIRM, OLIVE GRAY (51  4/21, SILTY CLAY, TRACE OF GRAVEL, L W  CL 
5 
7 10 
8 

PLAST 1 C1 TI, DRY. 

H r r P  0.0 Y '  
a = O  C P  
6r = 140-zcoCpj 

033200 
10/16/90 
1415 

10.5 

033201 
10/16/90 

1530 
12.0 

033202 
10/16/90 
1537 

13.5 

a = o  cpl 
6r 140-24- 

I 

FIRM, OLIVE GRAY C5Y 5/21, SILTY CLAY, SUC GRAVEL, L W  TO 
MEDIUI PLASTICITY. SLIGHTLY misi TD MOIST. 

CL 
6 
9 12 
16 

SOFT, OLIVE GRAY C5Y 5/21, SILTY CLAY, SUC PEBBLES, MEDIUl CL 
2 PLASTICITY, 113151. 
3 18 
3 

FIRM, OLIVE GRAY (51 5/21, SILTY CLAY, TRACE OF PEBBLES, 
WD, #DIU( PLASTICITY, 113IST TO MET. 

EL 
3 
5 6 
6 

H n r  0.0 7:. 

a = 0  
6r = 1800-25'. 

nnrr 0.0 -.: 
a = O  
6r = 12O-tToL;;- 
I 

033203 
10/16/90 
1% 

15.0 

NOTES : 
ALL SOIL SAMPLES QKLECTEO PER ASTW STANDARD PENETRATIW TEST. SOIL COLORS IDENTIFIED USING NJNSELL COLOR CHARTS. 

FIRM, OLIVE GRAY (5Y 5/21, CLAY, S a €  SILT, HIGH PLASTICITY, 

cimi b m ,  SILTY CLAY, mtul PLASTICITY, WIST. 

CL 
12 rn1ST. 
19 18 FIRM MOTTLED OLIVE GRAY C5Y 5/21 AND DARK YELLWISH BROW 
23 

B-1-186 



FEMP-OlRII DRAFT 
- October 12.1993 

PROJECT U U E R :  3.2 

B m I Y G  YI(0EI: 2649 
CRw ELEVATIQI: 

EYGINEER/(U#OGILI: 1- WAWON 

FERNUD R I / f S  

PROJECT WE: Roc R I / f S  

-1NATES: WRTH 481,167.42 EAST 1,378,125.n DATE: 10/16/90 

bn: D I p t h  Y/A D 8 t e n i r  Y/A DATE STARTED: 10/16/90 

D I p t h  Y/A D 8 t O l T h  Y/A DATE o#pLETED: 10/19/90 

V I S l u  U A t t I f I U T I Q I  of SOILS 

D R I U I Y G  METWDS: WLE-TWL O F 3  

D 
E 
P 
1 
H 

S 
A D 1  
M A 1  
P T M  
L E E  
E 

B R 
L O  E l  
O A  C Y  
Y M  o c  
S P  V U  

L E E  
0 E R S  
Y Y 

033204 
10/17/90 
m46 

16.5 

fIRn OLIVE GRAY (SY 4/21. CLAY f#E SILT  Am GRAVEL LW TO 
3 
5 18 
6 

W E D I h  P W T I C I T Y ,  MOIST, TRACE'OF O R W I C S  AT 16.0 Ff .  

18.0 

19.5 

21.0 

MEDIW DENSE, OLIVE GRAY ( 5 1  6/21, CLAYEY GRAVEL, SUE SILT, 
03320s 5 TRACE OF SAND, MOIST TO Y T .  
10/17/90 10 10 
0855 11 

HARD DARK GRAY (5Y4/1) CLAY, SON€ SILT AND PEBBLES, LOU 

0935 7 MIXTURE TRACE OF UYD AND GRAVEL, LOU PLASTICITY, DRY TO 

033206 6 PLASfICITY, SLIGHTLY MOfST. 
10/17/90 6 18 FIRM, DARK TO VERY DARK GRAY (51 &/I TO 3/1), SILT-CLAY 

SLIGHTLG IoIsi. 
FIRM, DARK TO VERY DARK GRAY C5Y 4/1 TO 3/1), SILT-CLAY 
MIXTURE, TRACE OF S U D  AND GRAVEL, LOU PLASTICITY, DRY TO 033207 5 

10/17/90 6 18 SLIGHTLY MOIST. m3 7 

03320s 
10/17/90 
0951 

22.5 

~~ 

VERY SOFT VERY DARK GRAY ( 5 1  3/1), CLAYEY SILT, SLIGHT 
3 P U S T I E I T f ,  SLIGHTLY MOIST. . .  
7 3 
8 

O352Q9 
10/17/90 
0958 

24.0 

55.0 

FIRM, OLIVE GRAY (5Y 5/2), SILTY CLAY, L W  PLASTICITY, MOIST. 
VERY SOFT 7 

10 18 NO PLASl I t ITY,  TRACE ORWICS, DRY. 
23 

VERY DARK GRAY ( 5 1  3/11, CLAYEY SILT, so(E SAW, 

035210 
10/17/90 
1013 

25.5 

CL 

YELLWISH BRW (1WR 514), MEDIUI DENSE, SILTY SAND, SCUE 

VERY DENSE, YELLWISH BROW (10YR 5/61, Y L L  GRADED SILTY 
SAND, TRACE OF PEBBLES, DRY. 

22 GRAVEL SLIGHTLY m s i .  
40 
50 

18 

tc: 

- 
CL 

On211 
10/17/90 
1048 

27.0 

U 

VERY DENSE, YELLWISH BROW (10YR 5/6), YELL GRADED SILTY 
SAND, TRACE OF PEBBLES, DRY. 12 

28 18 SOFT OLIVE (5Y 5/41 MUD-CLAY MIXTURE, #m SILT, SLIGHT 
Lo PLAS~ICITY IN CLAY, Y LIGHTLY MOIST. 

CL 
ML 

m 

su 
- 

033212 
10/17/90 
1116 

28.5 

1 .s 
,"= too q 
Er = 120-18Of7a 

SOFT OLIVE ( 5 1  5 / 4 )  LAYD-CLAY MIXTLRE, SOH€ SILT, SLIGHT 

VERY DENSE, YELLWfSH BROW (1OYR 5/6), Y L L  GRADED COARSE 
SAllD, SUE SILT AND PEBBLES, DRY. 

12 m s f r c m  IN ELAT SLIGHTLY MOIST. 
50 9 

Y/A I I 

033213 
10/17/90 
1349 

16.5 

1.25 
I)nrr 0.0 p! 
0 = O  Ecr 

i 
Er = 80-160 cpn 

VERY DENSE, DARK VELLWISH BRWW (10YR 416) POORLY GRADED 
16 COARSE SAYD, SOME PEBBLES WD GRAVEL, TRACE OF SILT, MOIST. 
21 11 
38 

F! Er = 80-160 cp 

Y/A 1. I ..- .. 

n r u  0.0 pp( 

= 120-lac. :* 
= 0 ' C W '  I& 

HrrP 0.0 :-: 2. 
Y/A o = 0 E:.: ' I- Er = 100-200cpl, I 

10.0 

(OTES: 
I I I 
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4785 

56.5 - 
60.0 

MEDIUI DENSE YELLWISH BROW (1OYR 5/61, POORLY GRADED SILTY SP 
033253 3 SAYD, sm~ PEBBLES, ET. 
10/17/90 6 14 
1619 6 

61.5 
L 

65 .O - 
WEDIW DENSE YELLWISH BRW (lOYR 5/41, POORLY GRADED FINE SP 

055221 5 WD, SOME SILT, #T. 
10/18/90 7 13 

W O  11 
66.5 

68.5 

MEDIW DENSE YELLWISH BROW (10YR 5/61, WORLY GRADED SILTY SP 
035253 4 WD, TRACE 6F PEBBLES, YET. 
10/18/90 10 12 oozs 19 

70.0 
BOTTOM OF BORING 70.0 

NOTES: 
DRILLING SAMPLING EWDED AT 70.0 FT. BOTTOM OF BORING AT 70.0 Fl. ALL SOIL -LEO COLLECTED PER ASTM sIA#)m 

PENETRAfIOI TEST. SOIL W L a S  IDENTIFIED USING M E E L L  =OR CIURTS. 

FEMP-OlRI4 D R m  
October 12.1993 

I 

41.5 I 

45.0 I 

50.01 

I R 
L E E l  
0 A C N  
Y n o c  
S P  V I  

L E E  
0 E R E  
Y Y 

DENSE DARK YELLWISH BROW (1OYR 4/61 POORLY -ED FINE 
10 SILTY*SAWD, SOME PEBBLES. SLIGHTLY ma. 
12 12 
22 

MEDIW DENSE YELLWISH BRW (1OYR 5/41, UELL GRADED W, , 
5 sm~ SILT. T&ACE PEBBLES. )(om. 
8 7  
19 

DENSE BROW (10YR 5/31 POORLY GRADED COARSE WD, TRACE OF SP 
055251 7 SlLT.')(OIST TO M. 
10/17/90 11 6 
1530 29 

51.5 
. .  

55.0 I 
r i 

I '  

N/A 
H n r  0.0 pp 
a S O  a = l l o - ~  
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PROJECT yulsu: 602 3.2 
WRING yI(BER: u#y 

6ROU@ ELEVATIOI: 579.1 

ENGIYEER/GEOUY;161: 1. OOLDBERG 

PROJECT w(E: R O C  RVFS 

QIIODIUTES: m T H  481,427.82 EAST l,m,6%.26 DATE: O l / 2 O / M  

bn: Dmpth N/A D 8 t W i r  N/A DATE STARTEO: 01/20/88 

Depth N/A D 8 t d l i a  N/A O N E  QXPLETEO: 02/17/68 

1 

DRILLING METKDS: CULE-fmL 

I 
1.5 

P A 0  1 O F 6  

00791 1 
01 /20/1 
1010 

3.0 

VERY STIFF YELLWISH BROW U A Y  (10YR 5/41 DRY. 
STIFF VERY DARK GRAYISH EROW ClOYR 3/21 DRY. 

STIFF VERY DARK GIRYISH BRW (10YR 3/21 DRY. 

DO7914 

7.5 

0 
U Y  
S M  
C E  s o  

L 

Iu 
CL 

u 

007915 
01 /20/80 

1032 
9.0 

D S  
E 
P 
T 
H 

I 

A D T  
M A 1  
P T M  
L E E  
E 

01/24/08 5 01/24/80 

VERY STIFF OARK BROW CLAY (10YR 4/31 DRY, TRACE OF GRAVEL. 

007918 
01/24/M 
0952 

13.5 

CL 

- 
E 
1 s  
O A  
Y M  
S P  

L 
O E  
N - 
1 
3 
4 
- 

2 
2 
5 

HARD DARK GRAYISH BROW CLAY ClOYR 3R) DRY, TRALACE' OF GRAVEL. 

3 
5 
7 - 
4 
8 
9 
- 

15 
19 
21 - 
28 
29 a 
- 

6 
14 
17 
- 

15 
16 
23 

U 

8 
11 
10 
- 

10 
13 
16 
- 

HARD DARK GRAYISH BROW CLAY C10YR 3/21 DRY, TRACE OF GRAVEL. 

HARD DARK BROW CUI (10YR 4/31 TRAE OF GRAVEL. DRY. 

- 
R 
E 
C 
0 
V 
E l  
R 
Y - 
10 

- 
8 

- 
10 

10 

- 
18 

- 
14 

- 
16 

CL 

' I  

I' VERY STIFF YELLWISH BRW U A Y  ClOYR 5/41 DRY TRACE GRAVEL. 

HARD DARK BROW CLAY (1OYR 4/31 DRY. 
TRACE OF GRAVEL. . .  I cL 

)IAm) DARK GRAYISH BROW CLAY (IOYR 3/21 TRACE OF GRAVEL, DRY. 

)uID DARK GRAYISH EROW CLAY (1OYR 3/21 TRACE OF GRAVEL, DRY. 

-1 IU' = 140 

H r u  0 u=, 
a = O  ar = 140 

nnrr 0 
a = O  

'-O I 
5.0 

nnrr 0 G- ' 
a = O  C P  ar = 100 

I 
IOTES: 
)RILLIYG COITRACTOR: PENNSYLVANIA DRILLING, DRILLER: T I M  HARRIS 
uta, - 150  + bo + 3000, SAMPLES VIA  W C E L L  WLORS ASfw, ASTM h l L W W  FOR SPT 

HELPER: CRlAG QULTER, EACKGUQlwD MEASUREMENTS, YATER 
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FEMP-OlRI4 DRm 
October 12.1993 

007922 
01/24/88 

1505 
19.5 

4 
7 
11 

007925 
01/24/88 

1645 
24.0 

9 
11 
17 

2.5 I n w o  PpI! 
a 8 0  cpt 
6 r -  180 cp. 

007928 
01/25/88 
0940 

26.5 

18 
28 
25 

o o m  
01/25/88 

1045 
50.0 

8 
11 
23 

- 
R 
E l  
C I  
D I  
V I  
E l  
R I  
Y - 
10 

- 
10 

- 
14 

- 
14 

- 
10 

- 
14 

- 
14 

- 
16 

- 
8 

- 
8 

- 

- 
5 

U Y  
S M  
C B  
s o  

L 

- 
CL 

- 
EL 

- 
CL 

U 

- 
EL 
CL 

- 
EL 

- 
CL 

- 
CL 

- 
CL 

- 
CL 

- 

D S  B 
E A D 1  1 s  
P M A 1  O A  
1 P T M  Y M  
H L E E  S P  

E L 
O E  
N 

IIAW) YELLWISH BROW U A Y  (IOYR 5/61 TRACE GRAVEL, DRY. 

16.5 

llADD YELLWISH BROW CLAY (1QR 5/61 TRACE GRAVEL, DRY. 
007921 5 
01/24/88 9 
1640 13 

18.0 

VERY STIFF YELLWISH BROW C U I  (1DYR 5/61 TRACE GRAVEL, DRY. 3.5 
I W P O  
a 8 0  
6r 8 100 

VERY STIFF DARK BROW CLAY (10YR 4/31 TRACE GRAVEL, DRY. 

21 .o 
VERY STIFF YELLWISH BROW CLAY (10YR 5/61, DRY. 
VERY STIFF DARK GREY CLAY (51 4/11, DRY. . . 

22.5 

VERY STIFF DARK GRAY CLAY (51 4/11 DdY.  

mi w 8 100 

VERY STIFF DARK BROW CLAY (10YR 4 / 3 )  Y l T H  LENSES OF DARK 
GRAY CLAY (SY 4/11, TRACE GRAVEL, DRY. 

VERY STIFF DARK BRQM CLAY (10YR 6/31, TRACE GRAVEL, DRY. 
007927 

w20 16 
27.0 

VERY STIFF DARK BROW U A Y  (1OYR 4/31 YITH TRACE OF SAND, 
m1ST. 

or = loo 

3.5 VERY STIFF DARK GREY CLAY (2.5Y 4/O)  TRACE GRAVEL, DRY. 

I YOTES: 
)RILLING EOITRACTOR: PEYNSYLVMIA DRILLING DRILLER: TIM HARRIS, HELPER: CRAIG COULTER. BACKGRQIYD )(WURWEYTS. 
UATER UfED - 150 + 80 + SOOO. SAMPLES VIA NJNCELL QDLORS ASTM, ASTM FOLLWED FOR OPT. 

. .  ... ~ 
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FEMP-OlRI-4 DRAFT 
October 12.1993 

I PROJECT YUIBER: dllz 3.2 

BORING U E R :  3w 
GROUND ELEVATION: 579.1 

ENGlWEER/CEOLOCIL7$ M. COLDBERG 

PROJECT YAIIE: HPC W F S  

QIOQDIYATES: WRTH &1,427.62 EAST l,m,6%.26 DATE: 01/20/89 

a: Depth Y/A D a t o n i r  N/A DATE STARTED: 01/20/88 

Depth Y/A Datrnir MIA DATE QIIPLETED: 02/17/88 

VERY STIFF OLIVE YELLW CLAY (2.5Y 6/63, TRACE GRAVEL, DRY. CL 3.0 
a = D  
Br = 120 cpr 

DRILLING KETlloDS: CABLE-TWL 

~ 

I VERY DENSE OLIVE YELLW UYD (2.51 5/61, 0111. sy 1.0 n w  0 DLm 
0 = o  . .W. ! 

a r =  100 i 

PAGE 3 OF 6 

I 

VERY DENSE OLIVE YELLW SAWD (2.51 5/63, DRY. SP 1.0 n w  0 
0 = o  
6r = 1m 

DENSE YELLWISH BROW SAND (IOYR 5/61, T R U E  GRAVEL, DRY. SP 1.0 
n w  0 ppla 

. .  0 6r = = O  140 cpa cpa 

VERY DENSE YELLWISH BROW WD (10YR 5/61, .DRY. SP 1.0 
n w  0 ci' 
0 1 0  cpi. 
Br = 160 c p  

.. 

DENSE YELLWISH B R W  SAND (10YR 5/41. DRY. 
DENSE YELLWISH BROW SAND (10YR 5/41, MOIST. sn e1 n w o .  

u = o  
Br = loo 

<l 

DENSE YELLWlSH BROW SAYD (1OYR 5/41. MOIST. sn 4 n w o  ppln 
0 = a  C P I  
B r = l o O  cpa 

I I I 

NOTES: 
DRILLING CONTRACTOR: PENNSYLVANIA DRILLING, DRILLER: TIM HARRIS, HELPER: CRAIG CWLTER. BACKGRQRQ) 

UATER USED - 150 + 80 + 3000. SAMPLES V I A  W E L L  COLORS ASTM, ASTM FOLLWEO FOR SPT. 
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FEMP-OlRI4 D R m  
October 12.1993 

)BERG ENGlNEER/GEOLOCIST: I E 
PROJECT NAME: W C  RI/FS 

ODOI1DIYATES: NORTH 481,uT.P EAST 1,377,896.26 DATE: 01/20/80 

M: Depth Y/A D 8 t e n i r  N/A DATE STARTED: Ql/tO/BB 
Depth N/A D m t e n i r  Y/A DATE COMPLETED: 02/17/08 

O O W ?  11 
01/26/08 13 

1653 23 
61.5 

r m L  

66.5 

PACE 4 OF 6 

- 
18 

1 
S REM:. 
F 

t 

NOTES: 
DRILLING COWTRACTOR: PENNSYLVANIA DRILLING, DRILLER: T I M  HARRIS, HELPER: CRAIG CQlLTER. BACKGRQW) MEASWXEyTS. I UATER USED - 150 + a + 3000. SAMPLES V I A  WNCELL COLORS ASTM, ASTM FOLLQIU) FOR SPT. 
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PROJEU W E R :  602 3.2 

WRING W R :  3004 

GRW ELEVATIW: 579.1 

ENCIN€€R/GEOLOCIST: M. WLDBERG 

- 
D 
E 
P 
1 
H 

PROJECT WE: f R C  RI/FS 

~ I N A T E S :  NORTH &1,42?.62 EAST 1,37?,896.26 DATE: 01/20/88 

DATE STARTED: Ol/20/08 M: Depth N/A D 8 t t A i r  N/A 

DATE CCUPLETED: 02/17/88 Depth N/A D8t8AiW N/A 

DRILLING METHODS: UOLE-TOOL 

- I o  E 
N 

PACE 5 OF 6 

S 
A D 1  
M A 1  
P T M  
L E E  
E 

02/01/88 49 -+ 
B 
L S  
O A  
Y M  
S P  

L 

008116 50 
02/08/08 50 

1505 50 
W.5 

DENSE GRAYISH BROW GRAVEL (1DYR 5/21 YITH SAND, M. 

02/08/88 

08.5 

W 

e 11.5 02/09/88 50 

O O W  
D 2 / W M  

1515 

NOTTEB: I 

13 
21 
31 

- 
R 
E 
C 
0 
V 
E 
R 
Y - 
16 

- 

- 

VERY DENSE, DARK GRAY, UELL-CUBED SAND, GRAVELLY ( 5 1  4/11, 
UET . w 

VERY DENSE DARK GREY SAND C10YR 4/11, VERY FINE. SII 

B L W  SAND, VERY DENSE DARK GREY SAND ClDYR 4/11. 

I 

I VERY DENSE DARK BROW SAND (10YR 4/51, YET. 

I .. 

SHELBY TUBE, BLUE CUI CONTACT???. 

8r = 100 

NO RE&VERY AFTER 2 ATTEMPTS. 
DRILLING CONTRACTOR: PENNSYLVANIA DRILLING, DRILLER: TIWE HARRIS HELPER: CRAIG CQILTER. BACKGRQIYD MEASUREMENTS. 

SAMPLES VIA M S E L L  COLORS ASTM, ASTM FOLLOYED FOR SPT. 

UATER USED - 150 + 80 + 3000. SAMPLES VIA M C E L L  COLORS ASTM. ASTM F O L L M D  FOR SPT. I 
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FEMP-OlRI4 DRiUT 
October 12.1993 

PROJECT #IIBER: 6(# 3.2 
WRING YU18ER: 

GRUnfD ELEVATION: 579.1 
ENGINEER/GEOLOGIST: a. GOUEERG 

V I W  ClASSlF IUTIQI  OF SUILS 
PROJECT W E :  R 9 C  W F S  

-1NATES: YORTH 481,427.82 EAST l,m,8%.26 DATE: 01/20/88 

M: Depth N/A D 8 t e A i r  N/A DATE STARTED: 01/20/08 
D 8 t e A i r  N/A DATE to(pLETED: 02/17/88 Depth N/A 

- 
D 
E 
P 
T 
H 

- 

116.5 

12o.a - 

121.5 

125.0 - 

126.5 - 
130.0 - 

131.5 

135 .O - 

136.5 - 

I 
0935 

008183 22 
02/16/88 16 

1110 12 

VERY DENSE, VERY DARK GRAYISH BROW, POORLY-GRADED W, LlET 
(1OYR 3/21. 

VERY DENSE 
POORLY SORfED, UET. 

VERY DARK GRAY GRAVELLY W (10YR 3/11 NO FINES, 

VERY DENSE, VERY DARK GRAY GRAVELLY W (1OYR 3/11 NO FINES, 
POORLY SORTED, El. 

MEDIUI DENSE, VERY DARK CIlEY GRAVEL (10YR 3/1) NO FINES, WET, 
URGE FRAGMENTS. .: 

DENSE DARK GRAY GRAVEL (10YR 3/11, TRACE CLAY, UET, POORLY 
SORTED. 

- 
S 

U Y  
S M  
C B  
s o  

L 

- 
SP 

- 

N/A 
A n r p D  pp 
a = O  cpa 
6r * 120 cp 

nnrp 0 
a = O  
6r = 100 I 

NOTES : 
DRILLING CONTRACTOR: PENNSYLVANIA DRILLING, DRILLER: TIWE HARRIS, HELPER: CRAIG CWLTER. BACKGRQIYD -EMENTO. 

UATER USED - is0 + 80 + 3000. SAMPLES VIA IUNCELL a L m s  ASTM. ASTM FDLLOUED FDR SPT. 

B-1-194 



FEMP-OlRI-4 DRAFT' 
October 12.1993 

PROJECT IIIIIBm: 6ot 3.2 

BORING M E R :  3011 

G R O W  ELEVATIOI: 
ENGINEEWQOLOt I f l :  B. DUlNING 

FEWAU) W F S  VI- UASSIFIUTIOI OF WILL 

PROJECT WIQ: F W C  RI/FS 

CWRDINATES: m T H  482,246.10 EAET 1,m,9%.23 DATE: 11/12/87 

M: Depth N/A D 8 t e l l i r  N/A DATE STARTED: 11/12/87 

D I p t h  N/A D 8 t O l l i . h  N/A DATE WWPLETED: 11/21/t- ! 

DRILLING H€lnoOS: CABLE-TOOL PAGE 1 OF 9 

D S  
E 
P 
T 
H 

4.51 I 

B 
A D 1  L S  
M A 1  O A  
P T M  Y M  
L E E  S P  
E L 

O E  
N 

6.0 

wn65 
11/12/87 
0lJS 

3.0 

4 
15 
14 

007571 11 
11/12/87 13 I 1320 I 13 

12.0 

VERY STIFF TO MRQ, DARK YELLWISH-BRQY SILTY CLAY (1QYR 4/41 
DRY. 

11/12/87 14 
13.5 I '::: I t6  

CL 2.5 I 
H-0 pa: a 8 0  .- 
Br = 50 

11/12/87 10 1::; 1 :Q 
15.0 

URD DARK GRAY CLAY YITH A TRACE OF FINE TO W O E  GRAVEL 
W I N G  DouluARDS INTO A SILTY CLAY AT 5.7 FEET, DRY. 

MRQ DARK GRAY C U I  YITH A TRACE FO FINE TO W S E  GRAVEL 
GRADING -S INTO A SILTY CLAY AT 5.7 FEET DRY. 
VERY STIFF YELLWISH-BRQY SILTY CLAY YITH S d  FINE TO 
W S E  G R A k L  (1QYR 5/81, DRY. 

- 
R 
E 
C 
0 
V 
E l  
R 
Y - 
10 

- 
10 

- 
15 

- 
18 

- 
15 

- 
14 

- 
12 

10 

- 
10 

- 
12 

CL 4.9 
Hnrp 0 
a 8 0  
Br = co-60 

CL 4.9 
H w 0  

CL 3.0 a 8 0  c p .  
Br = 50 -1 

I 

VERY STIFF, BRQYISH YELLW S I L T  YITH bQtE W S E  GRAIN SAND 
TERMINATED YITH A LIGl(T GRAY ROCK (10YR 6/6) - DRY. 

WL N/A 
H w Q  ppn 
a - 0  cpm 
Br 40-50 

VERY STIFF YELLWISH-BRQO( SILTY CLAY YITH #xE FINE TO 
=LE G R A k L  (10YR 5/61 DRY. 
VERY STIFF OLIVE GRAY TO'DARK GRAY LAMINATED' CLAY (SY 4 / 4 1 ,  
DRY. 

CL 3.0 
H-0 p-( 

CL 3.5 a = 0 cp 
Br 40-60 cpl 

00T569 
11/12/87 
1120 

9.0 

12 
13 
16 

STIFF, OLIVE CLAY YITH A TRACE OF GRAVEL (SY 4 m  DRY. 

' Br = 40-6C . 

VERY STIFF, DARK GRAY CLAY YITH A TRACE OF FINE GRAVEL, DRY. 

I cL I 3.5 IH- 0 
a = 0  

VERY STIFF LIGHT OLIVE-BRaWI TO VERY DARK GRAY MOTTLED CLAY 
YITH A TRACE OF GRAVEL (2.51 5/6 - 2.51 N3) DRY. 

CL 3.0 
- 0  
a = 0  ca 
Br=co-60 cpm 

DARK OLIVE GRAY CLAY, STIFF (51 3/2) YITH A TRACE TO bQ[E CL 2.5. 
GRAVEL. DRY. H r u  0 
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FEMP-OlRI-4 DRm 
October 12.1993 

PROJECT YUBER: 602 3.2 

BORING WUlBER: u)11 

GRQYD ELEVATIQI: 

ENGINEER/GEOLOCIST: 8. DUNNING 

L- 

FERNAlD RI/FS 

PROJECT yA)(E: F W C  W F L  

CWUDIYATES: YQRTH 482,246.10 EAST 1,5T1,9%.~ DATE: 11/12/67 

M: Depth N/A D a t e / l i r  N/A DATE STARTED: 11/12/87 

D a t e / T i r  W/A DATE CWPLETED: 11/21/87 I Depth N/A 

VISUAL CUSSIFICATIQI  OF SOILS 

~~ 

DRILLING WETI(0DS: CABLE-TOOL I PAGE 2 OF 9 

D S  B 
E A D 1  L S  
P M A 1  O A  
1 P T M  Y M  
H L E E  S P  

E L 
D E  
N 

007576 4 
11/12/87 4 

1615 7 
19.5 

21 .0 

22.5 

24.0 

007580 6 
11/13/87 12 
0020 12 

25.5 

27.0 

007583 8 
11/13/07 11 
1300 16 

20.5 

STIFF LIGHT O L I V E - B R M  C U Y  (2.51 5/61 YITH A TRACE OF 
GRAVEL, DRY. 

CL 

' I  
~ 

VERY STIFF, LIGHT O L I V E - B R M  CLAY (2.51 5/61 YITH A TRACE OF CL 

W 
GRAVEL, DRY. 
LOOSE, UWCOYSOLIDATED GRAY (51 5/11 FINE GRAVEL, DRY. 

I 

LOOSE, UNCOYSOLIDATED GRAY C5Y 5/11 FINE GRAVEL, DRY. W 

VERY STIFF, DARK OLIVE GRAY CLAY ( 5 1  3/21 YITH A TRACE OF CL 
. .  BUCK ORWIC DEBRIS, DRY. 

VERY STIFF DARK OLIVE GRAY CLAY (5Y.SIZ) YlTH A TRACE OF EL 
BLACK Q R d l C  DEBRIS, DRY. 

WEDIUI STIFF, VERY DARK GRAYISH-BROHI (2.W 3/21 SILTY CLAY, CL 
DRY. 
WEDIUI DENSE, VERY DARK GRAY (2.5Y N/3) !WID, DRY. 

MEDIlM DENSE 
m S E  GRAVEL, DRY. 

BLACK TO VERY DARK GRAY (2.5Y N2) FINE TO GP 

VERY STIFF, OLIVE GRAY (5Y 4 / 4 )  SILTY C U I  YITH SOME GRAVEL, CL 
DRY. 

VERY DENSE, OLIVE GRAY (51 5 /31  SILTY SAND, DRY. 

Hw 0 )... 
a = D  c:.: I 8r-60 cp.! 

EI'-60 

1 .o 

IOTES: 

B-1-196 



.- 

PRWECl YUIBElt: 602 3.2 
BDRIYG YUI(BER: u)11 

GRQ#)  ELEVATION: 

ENGIYEER/GEOLOCIST: a. DUNNING 

W E C T  WWE: R l p C  W F S  

-1NATES: NORTH 482,246.10 EAST 1,3Tt.o5c.23 DATE: 11/12/87 

M: Depth  N/A D 8 t e A i r  Y/A DATE STARTED: 11/12/87 

Depth N/A D 8 t e A i r  Y/A DATE O#PLETED: 11/21/87 

B-1-197 

DRILLING MfTllQ)S: UBLE-TOOL PAC€ 3 OF 9 

B R D S  
E A D 1  L S  E l  
P M A 1  D A  C Y  
1 P T W  Y n  o c  
H L E E  S P  V H  

E L E E  
0 E R S  
Y Y 

(IEDIW DENSE 
VERY DENSE, 6ARK GRAYISH-BRQM (2.51 6/2) CLAYEY SAND, DRY. 

DARK GRAY GRAVEL (2.51 N n ) ,  DRY. 
007585 26 
11/13/87 50 10 
1603 

31.5 

VERY DENSE, DARK GRAYISH-BRW (2.5Y 4/2) CLAYEY SAND, DRY. 
VERY STIFF, VERY DARK GRAY (2.51 N3) CLAY YITH so(E FINE TO 007586 24  

1425 50 
11/13/87 36 18 COARSE GRAVEL, DRY. 

33.0 

VERY CENSE, GRAY (2.5Y W5) SILTY SAND YITH SOME GRAVEL, DRY. 
007587 49 
11/13/87 50 9 

1520 
34 -5 

VERY DENSE 
VERY STIFF: VERY DARK GRAY ( 5 ~  c/i) SILTY CLAY YITH A TRACE 

GRAY (2.51 N5) SILTY tA#, YITH SOME GRAVEL, DRY. 
007568 40 
11/13/87 50 10 OF GRAVEL, DRY. 

1545 
36.0 

VERY STIFF VERY DARK GRAY ( 5 1  4/1) SILTY CLAY YITH A TRACE 
007509 14 OF GRAVEL 'DRY. VERY STIFF YELLWISH-BRW CLAY (10YR 5 / 6 )  DRY. 
11/13/87 24 18 VERY DENSE, Y E L L W I S H - E d  (10YR 5/8) SILTY SAND, DRY. 
1605 29 

37.5 

VERY DENSE, YELLWISH-BRQIW (1OYR 5/B) SILTY SAND, DRY. 
007590 8 DENSE, VERY PALE BROW (10YR 7/4) SAND, DRY. 
11/13/87 14 15 

1625 23 
39.0 

45.0 

NOTES: 

S 
U Y  T 

s o  
L 

REWARIS 
s n  C B  L F 

W N/A 
SC N/A k r r p  0 pcrm 

a = O  cpo 
nr * 40-60 cpa 

SC N/A 
CL 2.5 H r r p  0 Pm 

a * O  cpa 
8r u 10-60 cpn 

N/A H W  0 P P  
a G O  cp 
W 40-60 Cpni 

S4 N/A 
GU N/A HW 0 p p ~  

a 1 0  cpa 
W = 40-60 cpo 

CL 3.5 
H n r P O  Fpn 

CL a = 0  cp 
W = 40-70 cpe 

H W O  pprl 
a . O  ca, 
8r = 40-60 c p  

SC Y/A 



FEMP-01 RI-4 DRAFT 
October 12,1993 

PROJECT y19ER: a 3.2 
Bm1NG ImBER: 3011 

GRQYD ELEVATIOI: 

ENGINEEWGEOLOGIJI: B. WyYla 

VI= tutrlFICATI0l OF SOILS 
PRWECT NME: #pc W F S  
000101NATES: MORTH 482,246.10 EAST 1,m,9%.23 DATE: 11/12/87 

M: Depth N/A D a t e A f r  Y/A DATE STARTED: 11/12/67 

D g t h  N/A DBte/T/ .h N/A DATE QIIPLETED: 11/21/87 I 

- 
D 
E 
P 
1 
H 

- 

16.5 - 
50.0 

51 .5 - 
55.0 - 

56.5 - 
60.0 

S 
A D 1  
M A 1  
P T M  
L E E  
E 

007591 
11/14/S 

08N) 

007592 
11/14/8i 
0950 

007593 
1 1 /14/01 
1115 

R 
E I  
C Y  
o c  
V H  
E E  
R S  
Y 

VERY DENSE, YELLWISH-BRQY C l O Y R  5/61 WID, DRY. 

l8 I 

DENSE, YELLWISH-BROYW WID (1OYR 5/01, CMRSELY GRAINED, DRY 

I 
VERY DENSE, DARK YELLWISH-BROYW ClOYR 4 / 6 )  MEDIUI TO taARSE 
6 M I N  SAW, DMP. 

15 I . .  I 

W A  . 
H r r P O  pp 
a 8 0  cpn 
W 8 40-60 

N/A 
n n r r o  pp; 
a 8 0  cp. 
6r 8 40-60 cpr. 

NOTES: 
I .. 

0- 

B-1-198 



FEMP-OlRI4 DRAFT 
, Ocmber12.1993 

i 

PROJECT YUlsER: 602 3.2 

M R I Y G  YUlBER: 3011 

GUQYD ELEVATIOI: 
ENG~YEER/G€OLOGIST: 8. DWNING 

VERY DENSE, GRAY (IOYR 5/1) UYD - (APPEMS TO BE M T ) .  

PROJECT w#: ROE U / f S  

CWRDINATEE: WORTH 462,246.10 EAST 1,m,9%.23 DATE: 11/12/87 

M: Depth N/A D 8 t O f T i r  Y/A DATE STARTED: 11/12/87 

Dopth Y/A D 8 t o f T i r  N/A DATE W L E T E D :  11/21/87 

VERY DENSE, DARK GRAYISH-BRW (1OYR 4 /2 )  SAND El. 
VERY DENSE GRAY SAW (1OYR 5/11 YITH FINE CRAdL, APPEARS MI. 

REDIM DENSE, DARK GRAYISW-BRQY (1DYR 4 / 2 )  UYD, E T .  

. .  

S 
U Y  
S W  
C B  
s o  

L 

- 
ty 

.: - -  

* .  B-1-199 



FEMP-OlRI-4 DRAIT 
October 12,1993 

P I K I J E C T - ~ R :  602 3.2 

BORING RmER: 5011 

C R m  ELEVATION: 

PRWECl WE: Rpt W F L  
ooo11DIWlES: YORTH 482,216.10 EAST 1,m,9%.23) DATE: 11/12/87 

WL: Da& N/A Date / l i r  N/A I DATE STARTED: 11/12/87 

18 

18 

DENSE, GRAY CIOYR 5/11 W YITH QIQ F I E  TO W S E  GRAVEL, 
I.E., 1" X 3/4*, UET. l i r r p o  PpI 

8 S O  cpl 
Sr = 40-60 cp 

DENSE, SLIGHTLY SALT AN0 PEPPER, VERY DARK GRAY FINE GRAVEL W N/A 
YITH A TRACE OF CWRSE ROQ: FRAWENTS (7.5YR a), UET. H W O  

8 S O  c ,>- 
e r r 4 0  c; 

007591 
11/15/07 
0915 

76.5 

17 
22 
27 

007598 
11/15/87 
1010 

81.5 

NOTES: 

10 
17 
32 

I. 

VERY DENSE, VERY DARK GRAY CWRSE GRAVEL (2.51 a), IIET. 
H r r P  0 
8 S O  . .  15 

. .. , 

B-1-200 

007599 
11/15/87 
1115 

86.5 

22 
50 
50 



FEMP-01RI-4 DRAFT 
Oc&ber 12.1993 

L 

PROJECT YUIBER: 602 3.2 PROJECT NAME: FMPC RVFS 

BORING YU(BER: 3011 W I N A T E S :  UORTW 482,246.10 EAST 1,m,9%.23 DATE: 11/12/87 

GRQIlD ELEVATION: 6yL: Depth N/A D a t e A i r  N/A DATE STARTED: 11/12/87 

ENGIN€ER/GEOLOGIST: B. DUNING apth N/A D a t U T i r  N/A DATE Q*IpLElED: 11/21/87 ' 

DRILLING ME1-S: UBLE-TQDL PAGE 7 OF 9 - 
D 
E 
P 
T 
W 

- 

91 .! - 

95.1 - 

%.! - 
1oo.c - 

0 B R 
A D 1  L S  E l  
M A 1  O A  C Y  
P f M  u n  o c  
L E E  S P  V W  
E L E E  

0 E R S  
Y Y 

007600 2 
11/15/67 3 18 
1600 3 

007601 5 
11/15/87 12 18 
1615 22 

007602 7 
11/16/87 12 9 
0815 25 

S: 

101.5 t 

I 

S 
U Y  T 
s n  s REMARKS 
C B  F 
s o  

L 

LOOSE, DARK GRAY W S E  SAND (2.W W1 UITW SQQ FINE GRAVEL, SU N/A 
El . W n V O  pa 

ar = LO ~ p l  
LOOSE, VERY DARK GRAYISH-BRW SILTY SAID (2.5Y 3/21, YET. SW N/A a = 0-1 cp 

DENSE DARK OLIVE GRAY L I L W  CLAYEY SAND YITW SOWE FINE TO SC N/A 
COARSE GRAVEL (51 3/21, W. W n r ~  0 c 

a = O  L.  -.I 
C 8 40-50 c ~ p  

DENSE, DARK GRAYISII-EROUI CLAYEY COARSE GRAVEL (2.5Y 4/21, CC W A  
E T .  n n m o  PpI 

a = O  cpl 
C = 40-60 cpn 

I I 
NOTE 

.- 

B- 1-201 
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. I  

PROJECT YUIBEIL: 602 3.2 
loAlytyuIBER: 3011 

6RRQIyD ELEVATIOI: 

ENGINEER/GEEOLOCILT: 6. DUNNING 

FEMP-OlRI-4 DRAFT 
October 12.1993 

PROJECT W: A O C  Rl/FS 

QXIRDIYITES: NORTH 482,246.10 EAST l,m,9%.tJ DATE: 11/12/87 

M: Depth N/A Date / l i r  N/A DATE STARTED: 11/12/87 

Depth N/A D a t e / l i r  N/A DATE E#pLEfED: 11/21/87 

4785 

DRILLING METmDS: CABLE-fOQL PAGE 8 OF 9 

B-1-202 

D S  B 
E A D 1  L S  
P M A 1  O A  
1 P T M  Y M  
H L E E  S P  

E L 
0 E 
N 

007605 I 
11/16/87 7 
0925 11 

106.5 

110.0 

007- 26 
11/17/87 16 
081 0 18 

111.5 

115.0 

007605 9 
11/11/87 28 
1150 50 

16.5 

20.0 

NOTES: 

R S 
E l  U Y  T 
C Y  S M  s REMRKS 
o c  C B  F 
V H  s o  
E E  L 
R E  
Y 

MEDllM DENSE, VERY DARK GRAY TO LIGHT GRAYISH-BRW FINE TO GP N/A 
mSE GRAVEL (2.51 ID TO 2.51 6/21, LIET. k-0 pea 

a = O  cpp 
E r r 5 0  cpn 

12 

DENSE DARK GRAYISH-BRW SAND (2.51 4/21 M. Sn N/A 
DENSE: GRAYISH-BRW ( 2 . 5 ~  512) CLAYEY GRAVEL, ST. GC N/A H r r p  0 pFr 

15 a = O  cp; 
8r = 10-60 cp- 

VERY DENSE, GRAYISH-BRQIY SILTY AYD SANDY GRAVEL (2.51 5/21, o( N/A 
YET. n n r  0 

a = O  
6r = 50 

15 

I 



EJP-01RI-4 D R m  

PROJECT YUBER: 602 3.2 

BORING m: 5011 

QQlyD ELEVATION: 

1 ENGIMR/CEOLOGIST: 8 .  WIlNINC 

&. .- 3 12, 1993 

PRWECI YAIE: Rot RI/FS 

QXIRDIYATES: NORTH 482,246.10 EAST 1,m,956.23 DATE: 11/12/81 

WL: Depth N/A D o t e / l i r  N/A DATE STARTED: 11/12/87 

Date/Tir  N/A DATE COMPLETED: 11/21/87 Depth #/A 

DRILLING # f l o S :  CABLE-TWL PAQ 9 Of 9 

IC1.5 

001606 
11/11/61 
1700 

121.5 

/":: 11/18/87 I 27 i D  
46.5 

18 
2U 
50 

R 
E I  
C Y  
O C  
v n  
E E  
R S  
Y 

18 

VERY DENSE DARK GRAYISH-BROW UYD (2.51 4/21 YITH S& 
GRAVEL. UEf .  

16 

DENSE, )uLTICOLORED GRAVEL, I.E., MUTE, BROW, GRAY, DARK 
BROW ETC. E T .  
DENSE: O L I ~  GRAY (51  512) CLAYEY GRAVEL,. F. 

VERY DENSE, DARK GRAYISH-BROW UYD (2.51 4/2)  YITH S U E  
MSE GRAVEL, I S . ,  1/F X 1 1/2" ROCK FRAAQIEYTS, E T .  

14 

15 

VERY DENSE 

GRAYISH-BROW FINE TO M S E  GRAVEL, E T .  

GRAYISH-BROYLI UWD (2.51 5/21 m. 
WRY DENSE: SALT ANO PEPPER, DARK GRAY ( 2 . 5 ~  a) TO 

VERY DENSE, SALT AND PEPPERED, DARK GRAY BLACK WIITE, E X . ,  
LOOSE, WCOISOLIDATED, FINE TO M S E  d V E L ,  dT. 

18 

N/A a = 0 
8r = 60-8D 

Y/A 
N/A H w  0 p p  

a 8 0  e p  
W = U )  cp 

n w o  pp 
a = O  cp. 
8 r - 4 0  cg 

DOTTO( O f  BORING 150.0 
~~ ~ 

NOTES: I 

L .  

B- 1-203 
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W E C T W :  602 3.2 

BORIYG YIBER: 3084 

OR- ELEVATIQI: 

ENGINEER/GE~OGIST: D. QIJ(LEI 

FEMP-OlRI4 D R A K  
October 12,1993 

PROJECT YUE: RPC W F S  

WORDIYATES: NORTH 481,920.37 EAST 1,3n,%7.28 D A W  11/03/67 

Qll: Depth Y/A D a t e A l l a  Y/A DATE STARTED: 11/03/87 

Depth Y/A D a t r A i r  Y/A DATE QIQLETED: 11/14/87 

DRILLING IETHWS: uBLE-TQ# 

B-1-204 

PAGE 1 O F 9  

o s  B R 
E A D 1  L S  E l  
P M A 1  O A  C Y  
T P T M  Y I  o c  
H L E E  S P  V H  

E L E E  
0 E R S  
Y Y 

007512 DlPLlUlE OF -LE 807512. 

1 VOW67 

oons 
007535 

1.5 0815 

VERY STIFF YELLWISH BROW (1OVR 5/4) SILT, SWE CLAY, TRACE 
007513 9 SAND AYD CRAVEL - DRY. 
11/03/87 10 15 
0810 12 

3.0 

VERY STIFF a Y I S H  MOW (1OYR 4/31 SILT, S W i  CLAY, TRACE 
007514 1s SAND -DRY. 
11/03/87 17 15 HARD DARK BROW (1OYR 4 / 3 )  CUI, - SILT, TRACE SAND - DRY. . 
a825 21 

4.5 

HARD DARK MQY (1OYR 3/31 CLAY, #r(E SILT, TRACE - DRY. 
oonis  tz 
11/03/87 26 16 DRY. 

llARD YELLWISH BRQY (1OYR 5/4) CLAY, SOKE SILT, TRACE SAnD - 
OBCO 19 STIFF GRAYISH MQY (1OYR 5/2) CLAY, t# SILT, TRACE SAND - 

6.0 MOIST. 

007516 3 - DRY. 
i i / o 3 m  4 18 

STIFF YELLWISH MQY (1OYR 5/61 CLAY, SOME SILT, TRACE SAY0 

1555 6 
7.5 

MEDIUI STIFF BROW (IOYR 5/31 CLAY, TRACE SAND AYD SILT - 
007517 2 WIST. 
11/03/87 2 15 

9.0 .- 1610 6 

STIFF LIGHT YELLWISH MOW (10YR 6/41 CLAY, SOME GRAVEL, 
007518 3 TRACE SAND AND SILT - MOIST. 
i i / w / a 7  4 13 
0750 7 

10.5 

VERY STIFF LIGHT YELLWISH BROW (101R 6/41 CLAY, SOME GRAVEL 
007519 6 AnD SMD, TRACE SILT - MOIST. 
11/06/87 6 16 

0805 12 
12.0 

VERY STIFF LIGHT YELLWISH MOW (1OYR 6/41 CLAY, SOME EAYD, 
007520 3 TRACE GRAVEL AND SILT - DRY. 
11/06/87 11 17 
0820 15 

13.5 

VERY STIFF LIGHT YELLWISH MOLM (10111 6/41 CLAY, SOME SIYD, 
007521 4 TRACE FINE GRAVEL AnD SILT - MOIST. 
11/04/87 11 16 VERY STIFF GRAY (5111 5/11 CLAY, #)(E UIQ), TRACE GRAVEL AYD 
0855 15 SILT - MOIST. 

15.0 

NOTES : 
CONTRACTOR: PENNDRILL. RIG: CYCLONE 42. DRILLER: HARRY DYKES JR. ASSISTANT: JOnN VAYDINE. 

S 
U Y  T 
O M  s REMRltL 
C B  F s o  

L 

ML 4.0 
H W O  pp 
a = O  ca 
ir=6o cpn 

ML 4.0 
- 0  Po 

U 3.5 a = 0 a- 
w.60 CI' 

U 3.5 
EL 3.5 nru 0 ppr 

a = O  cp' 
1 . 0 P - 6 0  Cp 

- a  CL 2.0 
l b l U = O  
a = O  
ar.60 + 

cn 1.0 

E ) I r u l l O  
a 8 0  
P . 6 0  cw 

CH 1.25 n n r o  pp 
a 1 0  cp 
br'r50  cp 

CL 2.5 

-I W n S O  
a = O  cp 
m=60 cps' 

H r u O  pp 

P . 5 0  cp 

u 2.75 

a - 0  cp 

CL 2.75 
H r u  0 

U 3.250 = O  gt 

P.50  cp 

515 GALLONS OF WTER 



FEMP-OlRI-4 DRAFT 
October 12,1993 

PROJECT NWBER: 602 3.2 

BORING yu(BER: 3084 

G R W  ELEVATION: 

EYGINEER/CEOLOeIST: D. W 

PROJECT NAME: FWC R V F S  

-1NAlES: NORTH 461,920.37 EAST l,m,PCI.I DATE: 11/03/87 

WL: Depth N/A D a t e A i r  Y/A DATE STARTED: 11/05/87 

Dcpth N/A D a t e A i r  Y/A DATE COMPLETED: 11/14/87 

DRILLING )IETIKx)S: CABLE-TOOL PAGE 2 OF 9 

S 
U Y  
S W  
C B  
s o  

L 

CL 

T 
S R E W K S  
F 

3.25 . 
nnu=o PpI 
a = O  cp 
i r = a  cp 

CL ! 1.25 
n-0 pp 
a f . 0  ca. 
Br=a cpo 

cn 0.5 
nnU5o pp 
a = O  cpi 
Br .50  cp 

en 0.5 
n n r o  pp 
a = O  cp. 
B r f . 5 0  ep 

- 
B 
L S  
0 1  
Y W  
S P  

1 
O E  
N - 
3 
8 
12 
- 
3 
6 
9 
- 
3 
4 
9 - 
5 
6 
11 

- 
R 
E 
C I  
01 
V I  
E l  
R !  
Y - 
18 

12 

- 
I 

- 
13 

- 
15 

- 
13 

- 
10 

- 
I2 

- 
I2 

- 
5 

s 
A D T  
M A 1  
P T M  
L E E  
E 

oonz 
11/04/07 
0855 

VERY STIFF GRAY t5Y 5/11 CLAY, SOllE WID, TRACE GRAVEL, AND 
S1LT - HOIST. 

16 - 
oona 
11/04m 
1 0 0  

STIFF OLIVE GRAY (5'1 5/2) CLAY, so% W, TRACE GRAVEL AND 
SILT - HOIST. 

18 - 
w n 2 4  
1 1 /04/ 87 
1020 

STIFF OLIVE GRAY (51 5/21 CLAY, SOME UYD, TRACE GRAVEL AND 
SILT, mom. 

19 - 
VERY STlFF OLIVE GRAY CSY 5/21 CLAY, s#E SAND, TRACE GRAVEL 
AYD SILT - HOIST. 007525 

11 /04/87 
1035 

21 I - 
5 
6 
12 - 
2 
6 
7 
- 
1 
3 
7 

VERY STIFF OLIVE GRAY CSY 5/2) CLAY, !SUE W, TRACE FINE 
GRAVEL AND SILT - HOIST. 007526 

1 1 /04/87 
1050 

22. - 
007527 
11/04/87 
1110 

STIFF OLIVE GRAY (51 5/21 CLAY, SOHE SAND AN0 W'VEL, TRACE 
SILT, HOIST. 

24 - 
oona 
11/04/87 
1440 

STIFF OLIVE GRAY (5Y 5/2) CLAY, SOHE F I N E  GRAVEL, TRACE UYD 
AYD SILT - E T .  

STIFF OLIVE GRAY CSY 5/21 CLAY, SOHE GRAVEL AND SAND, TRACE 
SILT, HOIST. oonm 

11/04/07 
1520 

4 
5 
7 
- 
2 
4 
7 
- 
6 
6 
7 
- 

27. - 
STIFF OLIVE GRAY C5Y 5/21 CLAT, S U E  GRAVEL AND UYD, TRACE 
SILT - MOIST. O O E S O  

1 1 /04/B7 
1550 - 

oonsi 
11/04/07 
1610 

50. 

NOTES : 
BAatcRQlyD IN LLU) SHIELD - 60-70 CM. 

- 
I 

B-1-205 



FEMP-OlRI4 DRAlT 
October 12.1993 

, 1 PRNECTYWsEI :  602 3-2 
BORING m: 
(;RouQ, ELEVATION: 

ENGINEER/GEOLQGIST: D. WaEY 

PROJECT WIE: A9c RI/FS 

CWROIYATES: #RTH 481,920.37 EAST 1,378,%7.20 DATE: 11/03/87 

WL: Y/A D 8 t o / l i r  N/A OATE STARTED: 11/05/87 

0.pth N/A D a t e / l i r  Y/A DATE QI(pLElED: 11/14/87 I 

DRILLING #IIwDS: -LE-= 

11/01/07 

007555 
11/04/87 

33.0 

P A G E 3 o F  9 

O O T m  
11/05/87 
0945 

36.0 

o s  
E 
P 
1 
H 

007539 
11/03/87 
1125 

39.0 

A D 1  
M A 1  
P T M  
L E E  
E 

OOTSIO 

11 /05/87 
1330 

007542 

41.5 

- 
B 
1 s  
O A  
Y M  
S P  

L 
O E  
Y - 
9 
10 
21 - 
22 
24 
24 - 
7 
16 
22 

16 
18 
22 - 
8 
11 
19 
- 
6 
12 
16 

11 
22 
26 
- 
11 
22 
26 
- 

- 
R 
E l  
C I  
0 1  
V I  
E l  
R I  
Y - 
15 

- 
15 

- 
14 

- 
16 

- 
12 

12 

- 

- 
14 

- 
14 

- 

HARD OLIVE GRAY (51 5R) CUI, LQQ GRAwiL Am UYD, TRACE 
SILT - mom. 

HARD OLIVE GRAY (51 5R) CLAY, ## 6RAvEL Am UYD, TRACE 
L I L T  - DRY. 

VERY STIFF OLIVE GRAY (51 5/21 CLAY, bo(E GRAVEL AYD SILT - 
DRY. 

VERY STIFF GREY (51 5/1) CLAY, bolE G R A ~ L u p )  S U O ,  TRACE OF 
SILT - msI. 

WEDIUI DENSE SILT UID UYD R E D D I S H ' B R ~  C7.5YR 6/01 - MOIST. 

. .- 

DENSE YELLWISH BRQIl ClOYR 5 / 4 )  FINE SAYD TRACE SILT - MOIST. 

- 
S 

U Y  
S M  
C B  
s o  

L 

- 
CL 

- 
CL 

- 
U 

a = O  ips! 
8 r = m  cpa I 
w.60 

7 0  6r = 60 L, -1 

1 

1.0 I 

NOTES: 
J 
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PROJECT YI(BER: 602 3.2 
W R I Y C  WMBER: ulbc 
eRQyD ELEVATION: 
EYQIYEER/GEOLOCIST: 0. OAKLEY 

FERYAU) RI/FS 

PROJECT W E :  R P C  R V f f  

~ I Y A T E S :  YORTH 481,920.37 EAST l,TIII,%?.M DATE: 11/03/87 

M: Depth Y/A DateAir Y/A DATE STARTED: 11/03/87 

Depth Y/A DoteAir Y/A DATE E#PLETED: 11/14/87 

D 
E 
P 
I 
H 

- 

U.! - 
50.1 - 

51 .! - 
55.t - 

56.5 - 

B- 1 -207 



L- 4783 

1 PROJECT UBER: bM 3.2 

BORING NLUBER: SOW 

GROUND ELEVATION: 

fNGlNEElYGEOLOCIL1: 0. QlsLEY 

FEMP-OlRI-4 D R m  
October 12,1993 

PROJECT W E :  Roc W F S  

-1NATES: YORTH 481,920.n EAST 1,378,957.26 DATE: 11/03/67 

QIL: Depth Y/A D 8 t e A i r  N/A DATE STARTED: i i i owa7  

DATE W L E T E D :  11/14/87 apth Y/A D a t e A i r  Y/A 

DRILLING METwaDS: CABLE-TQQL PA6E 5 OF 9 - 
B 
1 s  
O A  
Y M  
S P  

L 
O E  
Y - 
10 
21 
30 - 
- 

14 
22 
35 

o s  
E 
P 
1 
H 

61 .S 

65.0 

66.5 

70.0 

71.5 

7S.0 

NOTES: 

- 
6 
16 
28 

A D 1  
M A 1  
P T M  
L E E  
E 

0 0 ~  
1 l/D6/81 
opoo 

mIsL7 
1 1 /06/87 
0955 

DO= 
1 1 /W/8? 
1040 

R 
E l  
C Y  o c  
v n  
E E  
R S  
Y 

16 

18 

18 

B-1-208 

S 
U Y  T 
S M  s W K S  
C B  F s o  

L 

VERY DENSE DARK YELLWISH MUON (1WR 4/4) W AYD GRAVEL - 
rn1ST. H w O  pp 
VERY DENSE DARK GRAY (1OYR 4/11 FINE SAYD, TRACE GRAVEL - DRY. SP N/A e = 0 cp 

m.60 cp 

SU Y/A 

VERY DENSE DARK GRAY (1OYR 4/11 FINE SAY), TRACE FINE GRAVEL SP N/A 
* MET. W l r r  O F-' 

a . O  C. 
R 10 CW 

DENSE DARK 6RAY (1DYR 4/1) FINE SAY), TRACE FINE GRAVEL - ClET 
DENSE DARK YELLWISH BRawl (1OYR 4/4) FINE SAYD, TRACE GRAVEL SP N/A H r u  0 

e 1 0  
m=60 

* MET. 

SP Y/A =e . .  

I 
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MRING #IWBER: u11)1 

G R W  ELEVATION: 

ENGINEER/QOLOCIST: D. W 

F E R W  R I I F S  

CWUDIYATES: YaRTH 481,92Q.37 EAST 1,378,%7.28 DATE: 11/05/87 

M: Depth NIA D a t e / l i r a  N/A DATE STARTED: 11/03/87 

D c p t h  N/A D a t e n i r  N/A DATE W L E T E D :  11/14/67 

DRILLING MTHQ)f :  CABLE-TODL 

80.0 I 

PAGE 6 OF 9 

I85.01 I 

R 
E 1  
E N  
o c  
V H  
E E  
R E  
Y 

12 

86.5 

I 

S 
U Y  

WDlW DENSE GRAYISH BROW (1OYR 5R) VERY FINE SND - WET. SP 
sy MEDIlM DENSE GRAY t5Y C/1) SAND, bop FINE GRAVEL - WET. 

I 

IEEDIIM DENSE GRAYISH BROW (1OYR 5R) WID, W FINE GRAVEL sy 
-ET. 

.I 
I I 

1 VERY DENSE GRAYISH BROW (1QYR 5R) GRAIlELLY SAYD - WT.  l S U  

I REMARKS 
f 

BT=a 

I 

90.0 

NOTES: I 
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FERNALD -WFS VI- C U S S I F I U T I W  OF SOILS 

PROJECT YUWSEII: 602 3.2 PROJECT WE: R O C  W F S  

MR1ytYuBEI: so& -MATES: wQRlH 481,920.37 EAST 1,3~,947.28 DATE: 11/03/87 

tam ELEVATION: WL: Depth N/A D a t e n i r  N/A DATE STARTED: 11/05/87 

ENGINEER/GEOLotItT: 0 .  QluLn Depth N/A D l t e / T i r  N/A DATE CQIPLETED: 11/14/87 

DRILLING #fltQ)S: UBLE-TOOL PMiE 7 OF 9 

D S  B R S 
E A D 1  L S  E 1  U Y  
P M A I  O A  C Y  S M  
1 P T M  Y M  O C  C B  
H L E E  S P  V H  s o  

E 1 E E  L 
0 E R S  
N Y 

007552 6 -b€T. 
MEDIlM DENSE GRAYISH BROW (1oIR 5R) W, SOME FINE GRAVEL by 

11/11/87 8 13 MEDIlM DENSE YELLWISH BROW (1OYR 5/61 FINE fAwD - IIET. SP 
1015 10 

91.5 

95.0 

VERY DENSE 6RAYIfH BROW (2.5YR 512) MEDIlM UYD, TRACE FINE SP 
007553 25 GRAVEL - m. iiiiim 39 16 VERY DENSE DARK ( ~ O Y R  413) MEDIUC SAND, TRACE FINE SP 
1345 42 GRAVEL - MET. 

96.5 

100.0 

MEDIlM DENSE GRAYISH BRQY (2.5YR 5/2) SAWD AND GRAVEL - WET. by 
0075% 11 
11/11/87 7 8 
1625 7 

101.5 

105.0 

NOTES: 

.. .. 

B- 1 -2 10 



F E W  RI/FS V l U  U A S f l F I C A T I o l  OF COILS 

PROJECT yu(8u: 602 3.2 PROJECT YAIQ: FMPC RVFS 

BORING WUBER: 3084 WORDlMT€S: YQRTH 481,920.37 EAST 1,378,%?.28 DATE: 11/03/87 

GRQYD ELEVATIQI: M: Depth Y/A D a t c f T i r  N/A DATE STARTED: 11/03/8' 

ENGINEER/GEOLOGIST: 0. WXEY Wth Y/A D a t e f T i r  N/A DATE QlllpLETED: 11/14/8- 

DRILLING METWDS: CABLE-TQK PAGE 8 OF 5 

D S  B R 
E A D T  L S  E i  
P M A 1  O A  C I  
1 P T M  Y M  0 1  
H L E E  S P  V I  

0 E R .  
Y Y 

E L E !  

007555 17 
11/11/87 31 18 
1655 42 

106.5 

110.0 

00m6 3 
11/12/87 5 14 ooco 8 

111.5 

115.0 

007557 3 
11/12/87 7 18 
1045 16 

116.5 

120.0 

NOTES: 

C B  
S O  

L 

F 

VERY DENSE GRAYISH BROW C2.5Y 5R) SAND AYD FINE GRAVEL - 
YET. 
VERY DENSE DARK GRAYISH BROW (2.51 4R) VERY FINE SAWD - N T .  

a N/A . 
H w O  p~ 

SP N/A a = 0 cp 
u=60 c p  

B-1-211 

#DIU( DENSE DARK GRAYISH BROW (2.5Y in) VERY DINE SAND - 
llET . SP N/A 

W w O  p~ 
a = Q  cp; 
P = 4 O  c p  

EDIa DENSE DARK GRATISH BROW (2.51 U2)  VERY FINE MD - 
M. 

. .  

SP N/A 
n w o  pp 
0 - 0  cp u = r o  cp 
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1 PROJECT #)(BER: 602 3.2 

1 BORING W R :  30% 
I GRQYD ELEVATION: 

ENGINEER/GEWOelST: D. WKL€Y 

0 PROJECT WE: RQC R V f S  

-1YATES: MRTW M1,oto.n EAST 1,378,947.28 DATE: 11/03/87 

M: 0.pth Y/A D i t e n i r  N/A DATE STARTED: 11/03/67 

Depth N/A D l t e / T h  N/A DATE CCUPLETED: 11/11/87 

BOTTOM OF BORING 121.0 i 

NOTES: 
U S E L L  COLOR YQT MWRATE. NORE OF A SILMER - BUlE COLOR - NOT F U M  I N  UURTS. 

DRILLING )(ETWODS: CABLE-TOOL 

. .  

.. 
PAtE 9 OF 9 

B-1-212 

o s  B 
E A D 1  L S  
P M A 1  O A  
T P T W  Y W  
W L E E  S P  

E 1 
0 E 
N 

00'15sm 9 
11/12/87 16 
1355 25 

121.5 

a 

R S 
U Y  T E l  

C W  s w  s R W K S  
o c  C B  F 
V W  s o  
E E  L 
R S  
Y 

n m  OLIVE CRAY (51 412) CUI, nm SILT - )om. CL 2.5 
nrrP0 pB 

1S a = O  cp 
w = s o  cp 
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GRW ELEVATIOI: 562.9 

ENGINEER/CEOLOCIST: M. CARlUy 

& b  4185 

6UL: D e p t h  N/A D a t t A i r  N/A DATE STARTED: 08/26/90 I 
D e p t h  N/A D a t t A i r  Y/A DATE COMPLETED: 09/13/90 

FERNALO RI/FS 

DRILLING MElllmS: CABLE-TmL 

L 

VISUAL C U S S I F I U T I O I  OF SOILS 

PAGE 

F==Y BORING M)(BER: 

VERY DENSE (10YR 4/11 DARK GRAY SILTY YELL GRADED SAND, E T .  

! 3.2 PROJECT YAWE: W C  RI/FS 

1 I ODORDINATES: NORTH 682.zS7.09 EM1 1.377.955.Yll DATE: 06/26/90 

sw 
150.1 F 
151 .! 

155.C 

[I 161.5 

NOTES: 

S 
A D 1  
M A 1  
P T M  
L E E  
E 

1050 

I 
032895 17 
08/27/90 26 

1125 41 

1 

S 
U Y  
S M  
C B  
s o  

L 

SEE VISUAL C L A S S I F I U T I O I  OF SOILS FOR E L L  13084. 

)(EDIu( DENSE (2.51 4/01 DARK GRAY E L L  WED SAND, TRACE 
SILT, TRACE M E D I M  TO m S E  GRAVEL, YET. 

w 

VERY DENSE (2.51 1/01 DARK GRAY GRAVELLY E L L  GRADED SAND, 
TRACE SILT, E T .  

q= REMARKS 

B-1-213 
f- I -  ..- 9 
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R R W  RI/FS V I L W  CUSSIFICATION OF SOILS 

PROJECT #I)(BEll: 602 3.2 PROJECT rU0: FRC RI/FS 

BORING YU(8ER: 4011 QIIW)IYATES: NORTH a . 8 7 . W  EAST 1,3??,955.38 DATE: 08/26/W 

GRQlyD ELEVATION: 582.9 M: Depth Y/A D m t e n i r  M I A  DATE STARTED: 06/26/94 

ENGIYEER/GEOLOCIST: w. GARMAN Depth N/A D m t e / T i r  Y/A DATE COMPLETED: 09/13/90 

DRILLING )IEIIIQ)S: CABLE-TOOL PA= 2 OF 3 
D S  B R S 
E A D 1  L S  E 1  U Y  1 

n L E E  S P  V n  S O  
E L E E  L 

0520% 12 UET . H r r P O  pp 

1552 18 W = Q O  cp 

P W A I  O A  E N  s w  f R W K S  1 P T M  Y M  O C  C B  F 

0 E I S  
N Y 

DENSE (10YR 1/11 DARK GRAY SILTY FINE TO WEDIUI GRAINED SAND, SI( N/A . 
a = O  cp 08/27/90 19 18 

166.5 

170.0 

VERY DENSE (1OYR 4/11 DARK GRAY UELL CRADED SAND, TRACE FINE SU N/A 
032897 13 GRAVEL, TRACE SILT, 161. n w o  pp;’ 

1644 38 W = W  cp- 
a = O  cpr 08/27/90 22 18 

171.5 

1 n . o  

VERY DENSE (10YR 4/11 D M K  GRAY E L L  GRADED uw), TRACE SILT, 

08/28/90 50 12 a = O  

W N/A =a 032898 14 TRACE FINE GRAVEL, M. n r u  0 

1517 W = W  176.5 

180.0 I 
NOTES: 

B-1-2 14 



FEMP-OlRII D R m  

FERNMD R V F S  VISUAL U A S S I F I U T I O N  OF SOILS 

PROJECT m: 602 3.2 PROJECT NAME: R O C  RI/FS 

BORING yu(BER: 4011 OQRDIYATES: NDRTH 482,251.09 EAST l,m,%S.38 DATE: 08/26/90 

GRQYD ELEVATION: 582.9 WL: Depth N/A D8tcAi r  N/A DATE STARTED: 08/26/90 

ENGINEER/GEOLOCItl: 1. eAR(uy Depth N/A DateAi r  N/A DATE Q)(PLElED: 09/13/90 

DRILLING METHODS: U B L E - T W L  PAGE 

D b  B 
E A D 1  L S  
P M A 1  O A  
1 P T M  Y M  
H L E E  S P  

E L 
O E  
N 

a32899 19 
08/28/90 
1612 

181 .S 

1E.D 

055075 16 
w/os/90 21 
1450 32 

186.5 

190.0 

035076 19 
w/os/90 
lSS0 

191 .S 

193.0 

onon 10 
09/06/90 

1615 
194.5 

mra OF BORING 1 n . o  

NOTES: 

1 
S 
F 

REKARKS 

;;i---------ii VERY DENSE (2.SY 1/01 DARK GRAY UELL GRADED SAW, sQ(E SILT, 

VERY DENSE (1OYR 4/11 DARK GRAY E L L  GRADED SAND, TRACE SILT, 
TRACE FINE GRAVEL, El. 

18 

SU 

VERY DENSE (WYR 4/11 DARK GRAY S a €  EEDR-, TRACE SILT, 
DRY. 

1 

VERY DENSE (1DYR 4/11 DARK GRAY MfLL  GRADED WD, so% CMRSE 
GRAVEL Am CaBBLES, TRACE S ILT  Mfl. 

18 

SU 

Fi a - w  

a-90 cp 

B- 1 -2 15 
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SUBSURFACE SOIL 
RADIOLOGICAL RESULTS 
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B.2 

GROUNDWATER 



B.2.1 

GROUNDWATER 
WELL CONSTRUCTION LOGS 



MONITORING MELL INSTALLATION RECORD 
11/09/92 

PROJECT NAME: F e m n l d  RI/FS FIELD ENGJGEO.: 1. COLDBERG DATE: 02/21/88 
PROJECT NO. : 602.3.2 CHECKED BY : N o t  Notad  DATE: N/A 
WRING NO. : 1001 N,E COORDINATES: 481421.59, 1377897.4 
MELL NUIBER: looC DATE OF INSTAL.: 02/21/88 

BOREHOLE DRILLING 

I DRILLING HETIIQD: Cable T o o l  TYPE OF BIT: F l a t  H u d  H a m c r  
f DRILLING FLUIDCS) USED: ( i n  Feet )  IS CASING TEMPORARY?: NO 
! FLUID: UATER FROM: 3.070: 31.0! CASING TYPE : MONITORING I 

E L L  DESCRIPTION 

I DIAMETER OF PERFORATED SECTION: I RISER PIPE DIAMETERS: f PERFORATION TYPE: Screen I O.D.: 4 3/8 In. I.D.: 4 In. 

f TOTAL PERFORATED AREA: 10 Ft. i NOTES/MWENTS: I SUD PIPE SECTION: N o t  N o t d  

TYPE: lKylITORING WELL RISER PIPE MATERIAL: S t a i n l e s s  Steel': 

I AVG. SIZE OF PERFORATIONS: .010 (In.) 1 LENGTH OF 1ST PIPE SECTION: 10 Ft .  'i 
I UID PIPE SECTION: N o t  Noted  

f co+(ENls f 
i I 
I RISER JOINING HETHQ): THREAD AND CoupLC 

PROTECTION SYSTEM . .  
i RISER PROTECTIVE PIPE LENGTH: 5 F t .  OTHER PROTECTION C* NOTED BELW) i , PROTECTIVE PIPE 0.0.: 10 In. I 

I . -  LOCKABLE CAP 

i I I 
UAS THE E L L  FLUSHED AFTER INSTALLATIW? : Yo 
UAS A SENSITIVITY TEST PERFORMED ON THE UELL : No 

REMARKS -- COUEYT AREA 

COMMENTS: 

B-2- 1 



FEMP-01RI-3 D m  
August 16,1993 

MONITORING YELL lNSTALLATION RECORD 
11/09/92 

PROJECT NAME: ferruld RVfS FIELD ENGJGEO.: BRAD DUNNING DATE: 12/09/87 
PROJECT Yo. : 602.3.2 . CHECKED BY : Not Noted DATE: N/A 
BORING Yo. : 1011 N,E COORDINATES: 48224'1.85, 13'71960.9 
YELL WUIBER: 1011 DATE Of INSTAL.: 12/02/87 

BOREHOLE DRILLING 
. . %  

I DRILLING METHCO: Cable Tool  i TYPE Of BIT:  flat Head Hramcr ! DRILLING FLUIDtS) USED: (in Feet) I IS CASING TEMWRARY?: No 

j fLUID: UATER fitan: o TO: 36.5' CASING m : Stainless steel 
F R ~ :  NIATO: N/A 1 CASING DIM.: 4 In. I fUI1D: N/A 

I YOIES/eO)(ENTS: CASING SIZEW USED: (in f-t) i 
- SIZE: 10 FROM: 0 TO: 36.5 I 

I I f SIZE: N/A fR#: N/A TO: N/A 1 
UELL DESCRIPTION 

TYPE: ~ I T O R I N G  E L L  : RISER PIPE MATERIAL: Stainless steeI': i RISER PIPE DIAMETERS: 
! LENGTH Of 1ST PIPE SECTION: 10 Ft. - ! 

I DIAMETER Of PERFORATED SECTION: ! PERFORATION TYPE: Screen O.D.: 4 3 / 8  In. I.D.: L In. 
I AVG. SIZE OF PERfORATIONS: .01 (In.) 

f 
i 

I TOTAL PERFORATED AREA: 10 ft. i NOTES/#mENTS: I 3RD PIPE SECTION: Not Noted 
i ZND PIPE SECTION: Not Noted 

t COWENIS I 
i 
I I RISER JOINING METHQ): FLUSH-JOINT THREbED I 

PROTECTlOll SYSTEM 

B-2-2 



FEhP-OlRI-3 DRAJ?T 
August 16.1993 

#IITORIWG YLL INSTALLATION RE- 
11/09/92 

PUOJECT MU€: F e m l d  U V F S  FIELD ENGJGEO.: DATE: 
PROJECT Yo. : 6Q2.3.2 aEtl[oD BY : Not N o t d  DATE: N/A 
BORING Yo. : 1019 N,E ~ I N A T E S :  481657.56, 1379W4.6 

saREllOLE DRILLING 

E L L  M E R :  1019 DATE OF INSTAL.: 

I NOTES eoltENTS: 
I CASING DIM.:  

1 CASING TYPE : Not N o t d  

I CASING SlZE(t) UsOD: C h f t E  N/A) I I SIZE: FROM: N/A TO: N/A f SIZE: N/A FIKIW: N/A TO: N/A 1 
i I 

I 
~~ 

UELL DESCRIPTION 

1 
I 
I 

I TYPE: 1IoIITORlNC UELL 

I PERFORATION TYPE: N/A f AVG. SIZE OF PERFORATIONS: (N/A) f 
I TOTAL PERFORATED AREA: f YOIES/COWWTS: 

i RISER JOINING METHQ): Not Noted 

DIAMETER OF PERFORATED SECTION: 

i 
i I 

I 
I 

i 

RISER PIPE MATERIAL: N/A 
RISER PIPE DIAIQTERS: 
0.0.: 1.0.: 

LENGTH OF 1sI PIPE SECTION: 
tyD PIPE SECTION: Not Noted 
SRD PIPE SECTION: Not Noted 

i 
- 1  
i COIlEyIS 

OTHER PROTECTION (* NOWE NOTED) I 
I 

I 
I 

I RISER PROTECTIVE PIPE LENGTH: i PROTECTIVE PIPE 0.0.: 
i ' DISTWCE ABoyE/BELW i ELEVATION 1 GRQ#)aRFACE . )1sL 

i 
I 
I 
I 
I 
f 

i 
ths THE WELL FLUSHED AFTER INSTALLATION? : N/A ' 

I 

UAS A SENSITIVITY TEST PERFORWED ON THE UELL : N/A 

B-2-3 



FEMP-01RI-3 DRAFT 
August 16.1993 

PROJECT NAME: 
PROJECT NO. : 
BORING NO. : 
E L L  YUIBER: 

#IITORING UELL INSTMUTIOY RECORD 
11/09/92 

Femrld RI/FS FIELD ENG./GEO.: DATE: 
602.3.2 CHEQ[ED BY : Not Y o t d  DATE: N/A 
1021 N,E OQ#DlYATES: 481566.49, 1378897.2 
1021 DATE OF IMSTM.: 

BOREHOLE DRILLING 

I DRILLING FLUIDCS) USED: &E NOTED 
I NOTES ar+aNTS: CASING TYPE : Not N o t d  I I CASING DIM.: I I CASING SIZEtS) USED: (Units N/A) I I ' SIZE: FROM: Y/A TO: Y/A i I I SIZE: N/A FROM: Y/A TO: N/A 

DRILLING METHOD: Not Not TYPE OF BIT: N/A . I i IS W I N G  TEMWRARY?: N/A 

i 
I I 

E L L  DESCRIPTION 

i 
PERFORATIOY TWE: N/A I O.D.: 1.0.: 
AVG. SIZE OF PERFORATIONS: ( W A )  ! LENGTH OF Ifl PIPE SECTIOY: ! 

i 

TYPE: MONITORING I E L L  I RISER PIPE UTERIAL:  N/A 
DIAMETER OF PERFORATED SECTION: 

TOTAL PERFORATED AREA: PIPE SECTION: Not Notad 
NOTESICOWEITS: SRD PIPE SECTION: Not N o t d  

1 I RISER PIPE DIAMETERS: 

1 I 
I RISER JOINING METHOD: Not Noted 

PROTECTION SYSTEM 

' OTHER PROTECT1011 (* NONE NOTED) 

I I 
I 

RISER PROTECTIVE PIPE LENGTH: i PROTECTIVE PIPE O.D.: 

I h S  THE YELL FLUSHED AFTER IN~TALLATION? : N/A ' 
UAS A SENSITIVITY TEST PERFORMED ON THE I E L L  : Y/A 

REMARKS -- CCUENT AREA 

CUUENTS: 

I 

B-24 



FEMP-OlRI-3 DRAPT 
August 16,1993 

1 

WWITORING UELL INSTALLATIOl RECORD 
11/09/92 

PROJECT WARE: F e m l d  RI/FS FIELD ENG./GEO.: DATE : 
PROJECT NO. : 602.3.2 
BORING w). : 1m N,E QIRDINATES: 461706.61, 1370686.6 
YELL IIII(BER: lo22 DATE OF INSTAL.: 

BOREHOLE DRILLING 

I DRILLING METHCO: N o t  N o t e d  

I NOTES cQ+EEWTS: U S I N G  TYPE : N o t  N o t e d  
I I U S I N G  DIM.: 
I I U S I N G  SIZE(S) UfED: ( M i t E  N/A) I 
f I SIZE: FROM: N/A TO: N/A 

I SIZE: N/A FROM: W/A TO: N/A 

CHEQOb BY : N o t  N o t d  DATE: N/A 

1 TYPE OF BIT: N/A I 

I DRILLING FLUID(S) USED: NONE NOTED 1 IS U S I N G  TolwRARY?: W/A 

i 
i I ! I 

f 

E L L  DESCRIPTfON 

I TYPE: WYITORING YELL I RISER PIPE IUTERIAL: N/A 1 DIAlIFIER OF PERFORATED SECTION: 
I PERFORATIOll TYPE: N/A I 0.0.: 1.0.: 
f Am. SIZE OF PERFORATIONS: (N/A) i TOTAL PERFORATED AREA: 

i RISER JOINING METHQ): N o t  N o t e d  

PROTECTION SYSTEM 

I RISER PROTECTIVE PIPE LENGTH: i PROTECTIVE PIPE 0.0.: 

I RISER PIPE DIAMETERS: 

LENGTH OF 1cT PIPE SECTION: 
ZYD PIPE SECTION: N o t  N o t e d  

WOTES/CO+IENTS: 3RO PIPE SECTIOll: N o t  N o t 4  

I I I COIlENTS 

i I I 
I 

1 

I OTHER PROTECT4Oll (* NONE NOTED) I 
I 
I I 

I 
I 

I I TEn I DISTANCE &/BELW i ELEVATION 

I,,,,,.,,,,,,,,,,,,,,,,,,,,,,I,,,,,,,,,,-------------l------------------------l i TOP OF RISER PIPE 

f GRQlyD SURFACE _. I l lSL 

588.55 I N/A i 
i I 0.0 

i 
f BOTTOM OF PROTECTIVE PIPE f N/A 

f BOREHOLE F I L L  MATERIALS I TOP I BOTTOM TOP BOTTOM I 
I _-__________________- - - - - - - -  I ----------- I ----------- I ----------- I ----------- - 8  

I 

__________-______________II_ I _ _ _ _ _ _ _ _ _ l _ l _ _ _ _ _ _ _ _ _ _ _  I ______-_____--_-------- -  I I 
I I YELL TIP 

N/A 
I 

CROWD SURFACE 

I .. 

I 1 N/A N/A I N/A f W/A i PERFORATED SECTION I N/A N/A I N/A N/A 

I N/A I N/A 
N/A I 

I N/A 
I N/A 

I i M AFTER INSTALLATION I W/A 

6AS THE YELL FLUSHED AFTER INSTALLATION? : N/A ’ 
WS A SENSITIVITY TEST PERFORMED ON THE UELL : N/A 

RE)(ARIS -- cQ+EEIIT AREA 

I 

BOTTOM OF BOREHOLE 

I 

B-2-5 



PROJECT NAME: 
PROJECT NO. : 
BORING NO. : 
UELL YUIBER: 

MONITORING WELL INSTALLATION REMUD 
11/09/92 

Fcrnnld RI/FS FIELD ENGJGEO.: M. COLDBERG DATE: 01/08/M 
602.3.2 CHECKED BY : Not Not& DATE: N/A 
1025 N,E COORDINATES: 402021.82, 1318309.4 
1025 DATE OF INSTAL.: 01/08/8B 

BOREHOLE DRILLING 

I DRILLING METHOD: e Too TYPE Of BIT: Flat Head H r m c r  I 

! ! DRILLING FLUID(S)?&: Ctk Feet) ! IS U S I N G  TEMWRARY?: NO 

I WTES/C014ENTS: ' U S I N G  SlZE(S) USED: (in Feet) f I I SIZE: 10 FROM: 0 TO: 23 i 
I SIZE: N/A FROM: N/A TO: N/A I I 

WELL DESCRIPTION 

I RISER PIPE IUTERIAL: stainless steetl I TYPE: W I T O R I N G  WELL 
I DlAltETER OF PERFORATED SECTION: I RISER PIPE DIAMETERS: 

PERFORATION TYPE: Seraen I o.D.: 4 318 In. I.D.: 4 In. 
AVG. SIZE OF PERFORATIONS: .01D (In.) f LENGTH OF 1ST PIPE SECTION: 10 Ft. f 
TOTM PERFORATED AREA: 10 Ft. UQ, PIPE SECTION: Not Noted 
rmTES/CUWENTS: SW, PIPE SECTION: Not Not& * f  

i RISER JOINING METHOD: THREAD AND CWPd (FLUSH JOINT THREADED) 

PROTECTION SYSTEM 

FEMp-olRI-3 D m  
August 16.1993 

B-2-6 



FEMP-OIRI-3 DRAFI" 
~ August 16,1993 

MONITORING U€U lNSTALUTION RE- 
11/09/92 

PROJECT NAME: F e r n r l d  RI/FS FIELD ENG./QO.: D. OAKLEY DATE: 12/23/87 
PROJECT W. : 602.3.2 CHECKED BY : NOt N o t e d  DATE: N/A 
DORING NO. : 1027 N,E CWRDINATES: 481980.76, 1319J19.4 
E L L  YUIBER: 1027 DATE OF INSTAL.: 12/22/87 , 
BOREHOLE DRILLING 

i DRILLING METIO:  Cable T o o l  I TYPE OF BIT: a t  H H-r 
DRILLING FWIDCS) USED: (in Feet )  I , FLUID: WTER 

! FLUID: W A  FRO(: N/ATO: N/A I U S I N G  DIM.: 4 In. I 

I IS USING T f l W ? N o  
FRCU: 4.010: 31-51 CASING TYPE : MONITORING 

I WTES/QMEIITS: ' U S I N G  SIZECS) USED: ( in F m t )  1 
I I SIZE: N/A FR#: N/A TO: N/A I I 
I I SIZE: 10 FRCU: 0 TO: 30 

E L L  DESCRIPTION 

I TYPE: lKmITORING WELL f DIAMETER OF PERFORATED SECTION: 
I PERFORATIW TYPE: Screen I O.D.: 4 3 / 8  In. I.D.: 4 In. ! AVG. SIZE OF PERFORATIOWS: .010 (In.) I 
! TOTAL PERFORATED AREA: 10 Ft .  ! 2 N D  PIPE SECTIOW: N o t  N o t e d  . I  

I RISER PIPE MATERIAL: stainless steel1 f RISER PIPE DIUETERS: 

LENGTH OF ln PIPE SECTION: 10 Ft .  

I 
i 

f NOTES/#mENTS: I 3RD PIPE SECTION: Not N o t e d  f 
i 

a 
B-2-7 



FEMP-OlRI-3 DRAFI' 
August 16,1993 

MONITORING LlELL INSTALUTION RE- 
11/09/92 

PROJECT NAME: F e m l d  RI/FS FIELD ENGJGEO.: M. COLDBERG DATE: 01/14/86 
PROJECT NO. : 602.3.2 CHECKED BY : Not noted DATE: N/A 
M Q I N G N O .  : 1028 N,E COQRDIYATES: 481821.60, 1378158.0 
UELL YUIBER: 1028 DATE OF INSTAL.: 01/14/88 

BOREHOLE DRILLING 

I DRILLING METHOD: Cable TOOL TYPE OF BIT: F at n nraar I 
I DRILLING FLUID($) USED: (in Feet) I IS CASING T&Y?No 
I FLUID: UTER FROM: 3 TO: 31 I U S I N G  TYPE : ~ I T O R I N G  
I FLUID: N/A 
I NQTES/#MEIETS: U S I N G  SIZE(s) USED: (in Fact) I I S I P :  10 FROM: 0 
I SIZE: N/A FROM: N/A TO: N/A f I I I 

U f L L  DESCRIPTION 

I TYPE: WWlTORlNG UELL f DlAlIETER OF PERFORATED SECTION: 
I PERFORATION TYPE: Screen 

I TOTAL PERFORATED AREA: 10 Ft. f YOTES/eOlllENTS: 3UD PIPE SECTION: Not Noted 

I RISER JOINING METHOD: THREAD AM0 eQR$ (FLUSH JOINT THREADED) 

PROTECTION SYSTEM 

I RISER PROTECTIVE PIPE LENGTH: 5 F t. 
I 

FROM: WATO: N/A 1 USING DIM.: L In. 

TO: 31 

' RISER PIPE IUTERIAL: Stainless Stel' f RISER PIPE DIAMETERS: 
I 0.0.: 4 3/8 In. 1.0.: 4 In. 

tyD PIPE SECTION: Not Noted 

I 
I 

AVC. SIZE OF PERFORATIOWS: .Dl0 (In.) ! LENGTH OF 1s1 PIPE SECTION: 10 Ft. 

i 
I 
I 

i 
I 

i OTHER PROTECTION (* NOTED BELOW I 
I i 

I ITEM DISTANCE ABOVE/BELW I ELEVATION I 
I ----------------___--------- I ....................... I ........................ f 

i 
BOREHOLE FILL WTERIALS TOP BOTTOM I Toe I BOTTOM I f ---------- -- -------- --------I ----------- 1 --------_--I _---------- I - - -____- -_-_  f 

I 31 I M I A  I f UELL T I P  

h s  it YELL FLUSHED AFTER INSTALLATION? 

PROTECTIVE PlPE 0.0.: 10 In. 
I LOCKABLE CAP AYD LOCK I 

I I G R W  -FACE IS1 I 

2.0 Ft. t 588.41 I 
I 
I 2.5 Ft. 

N/A 
I 
I 0.0 

TOP OF RISER PIPE 
I GROUND SURFAq 
I BOTTOM OF PROTECTIVE PIPE 1 I 

G r o u t / S l u r r y  1 0  i 10.5 I N/A i N/A i mtonitc Pellets 10.5 I 16.5 f N/A I N/A 
I s e n d  i 16.5 j 31 I Y/A #/A 1 PERFORATED SECTION 19 1 2 9  f N/A I N/A 
I----------------------------  -----------------------I,--,---,,,,,,,,,--------l 

I 31 I BOTTOM OF BOREHOLE 
f M AFTER INSTALLATION I N/A 

WS A SENSITIVITY TEST PERF- 01 THE UELL : No 

W K S  -- m I E T  AREA 

QmENTS: 

I 
I 

@/A 
N/A f I I 

: YO 

0 
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FEMP-OlRI-3 DRAFT 
August 16.1993 ... 
. .. u .  

lwwITORlNG UELL INSTALLATION RE- 
11/09/92 

PROJECT NAME: F a m l d  RI/FS FIELD ENGJQO.: M. WLDBERG DATE: 01/07/88 
PROJECT NO. : 602.3.2 C l l E 0 5 0  BY : Not Noted DATE: N/A 
BORING NO. : 1031 N,E -1YAlES: 481167.08, 1378136.5 
UELL YUIBER: 1031 DATE OF INSTAL.: 01/07/66 

MUEHDLE DRILLING 

DRILLING W E T W :  Cable Tool  I YPE OF BIT: at Hraacr 
DRILLING FUIDCS) USED: (in Feet) 

I 

I :S W I N G  T E M k R F N o  
FLUID: UATER FROM: 3 TO: 30 I CASING TYPE : MONITORING 
FLUID: N/A 
WOTES/COWENTS: I CASING SIZE(0) USED: (in Fact) 

I SIZE: 10 FROM: 0 TO: 30 f SIZE: N/A FROM: N/A TO: N/A ! 

FROM: N/ATO: N/A I CASING DIM.: 

i 

UELL DESCRIPTIOW 

I TYPE: BONITORING UELL f DIAMETER OF PERFORATED SECTION: 
f AVG. SIZE OF PERFORATIONS: A10 (In.) f LENGTH OF l S T  PIPE SECTION: 10 Ft. 

I RISER PIPE MATERIAL: Staintess Steel' f RISER PIPE DIAMETERS: 
f 
I 

I PERFORATION TYPE: f c r m  I 0.0.: 4 3/8 In. 1.0.: 4 In. I 

TOTAL PERFORATED AREA: 10 Ft. 2yD PIPE SECTION: Not Noted 
I YQIES/O#(WTS: 3RD PIPE SECT1OW: Not Noted I 
I 
I RISER JOINING METHOD: THREAD AND COWd 

PROTECTION SYSTEM 

RISER PROTECTIVE PIPE LENGTH: 5 Ft .  
PROTECTIVE PIPE O.D.: 10 In. 

OTHER PROTECTION (* NOTED BELW) I 

! 

I i I LoolABLE CAP ! 

R W K S  : A 2 Fl. BENTONITE PLUG WAS SET FROM 30 FT. TO 28 FT. TO SEAL TILL/SAND 
CONTACT AT 29 Fl. 

B-2-9 



FEMP-olRI-3 D W  
August 16,1993 

WOllTORlNG UELL INSTALUTION RE- 
11/09/92 

PROJECT BUM€: F e r f m l d  RI/FS FIELD ENGJGEO.: II. S W S I I  DATE: 04/20/88 
PROJECT NO. : 602.3.2 N C K W  BY : N o t  Noted  DATE: N/A 
SORING Yo. : 1073 N,E eQIw)IyATEs: 481417.65, 1378202.7 
UELL NlmER: 1073 DATE OF INSTAL. : 0&/20/88 

BOREHOLE DRILLING 

I DRILLING METllQ): e TOO 
I DRILLING FLUID(S)%h: ( i :  Feet )  ! FLUID: UATER 

1 TYPE OF BIT: F l a t  Head H-r 
I IS U S I N G  TOCWRARY?: No 

FROI:  0.010: 29.0! USING TYPE : MONITORING UELL 

I 

! FLUID: N/A FROM: WATO: N/A ! U S I N G  D I N . :  4 In. IO I 
I NOTES/E#IIENTS: I U S I N G  SIZE(S) USED: ( in fmt) 1 I i SIZE: 10 FRQI: 0.0 TO: 29.0 I 

I SIZE: N/A FROM: N/A 10: N/A 1 I 

UELL DESCRIPTION 

B-2- 10 



FEMP-01RI-3 D M  
August 16.1993 

#IITORING E L L  INSTALLATION RECORD 
11/09/92 

PROJECT NAME: F e r r m l d  RI/FS FIELD ENG./GEO.: 1. SLUSARSKl DATE: 04/13/88 
PROJECT NO. : 602.3.2 CHECKED BY : N o t  N o t e d  DATE: N/A 
BORING NO. : 1074 N,E COORDINATES: 481187.08, 1378638.7 
MELL YUIBER: 1074 DATE OF INSTAL.: 04/13/88 

OOREllOLE DRILLING 

DRILLING WDlCO: -le 1001 ; TYPE OF BIT: F l a t  H a d  Hammer 

FROM: 0.oIO: 20.0l CASING TYPE : MONITORING E L L  

I 

i 
I FLUID: N/A 
I YOIES/COMENTS: I W I N G  SIZE(S) USED: ( i n  Feet )  ! 

i I 

I DRILLING F U l D ( S )  USED: ( in  Feet )  IS CASING TEWORARY?: No 
I FLUID: UATER 

I I SIZE: 10 FROM: 0.0 TO: 24.0 

I FROM: NIATO: N/A I CASING DIM.: 4 In. ID 

I SIZE: N/A FROM: N/A TO: N/A I 

E L L  DESCRIPTION 

f DIAMETER OF PERFORATED SECTION: 

f AVG. SIZE OF PERFORATIONS: 0.010 (In.)! LENGTH OF IST PIPE SECTION: 
I TOTAL PERFORATED ARU: 10 Ft. 2 N D  PIPE SECTION: N o t  N o t e d  f NOTES/COMEWfS: I %D PIPE SECTION: N o t  N o t e d  

i 1 RISER JOINING mm: s a w  TYPE FLUSH'JOINT THREADED 

I RISER PIPE MATERIAL: S t a i n l e s s  S t e e l '  f RISER PIPE DIAIIETERS: I TYPE: MONITORING E L L  

PERFORATION TYPE: Screen I O.D.: 4 3/8 In. 1.0.: 4.0 In. 

i 
I 
I 

B-2-1 I 



FEMP-OlRI-3 D W  
Augst 16.1993 

#IITORIYG E L L  INSTALUTION REoorp) 
11/W/92 

PROJECT MME: Ferruld RVFS FIELO ENG./QO.: N. SLUSARSII DATE: 04m/88 
PROJECT WO. : 602.3.2 CHE- BY : Not Noted DATE: N/A 
m I N G  NO. : 1075 N,E QOOW)IUAlEL: 481637.42. 1378535.8 
YELL #ItBER: 1015 DATE OF INSTAL.: 04/22/88 

BOREHOLE DRILLING 

IDR1LLING)FETHQ): e Too TYPE OF 011: FLmt Head H m r  
I DRILLING FUIIDCS)%kD: (i: Feat) 
I FLUID: YATER FROM: O.OT0: 28.01 W I N G  TYPE : MONITORING UELL 

I IS W I N G  T-Y?: No 

! FLUID: N/A FR#: NATO: N/A W I N G  DIM.: L ID ! - .  
I N6lES/C&EYIS: I CASING SIZEcs) USED: (In Feat) ! 
I 
I SIZE: 10 FROM: 0.0 TO: 28.0 i 

f SIZE: N/A FROI: N/A TO: N/A I 

W L L  DESCRIPTION 

I DIAMETER OF PERFORATED SECTION: 
I PERFORATION TYPE: Screen I 0.0.: L 318 In. 1.0.: L In. 
f A S .  SIZE OF PERFORATIONS: 0.010 <N/A)f LENGTH OF 1Sl PIPE SECTION: 
TOTAL PERFORATED AREA: 4.0 Ft. ZYD PIPE SECTION: not noted f NOfES/O#IIENTS: 

TYPE: MONITORING WELL I RISER PIPE MATERIAL: Stmint-6 S t d  I RISER PIPE DIAMETERS: 

i 1 RISER JOINING mm: SCREU TYPE FLUSH'JOINT THREADED 

B-2-12 



FEMP-OlRI-3 DRAFT 
August 16.1993' . 

MONITORING YELL INSTALUTIOY RE- 
ll/W/92 

PR0JECT NAME: F e r r u l d  RI/FS FIELD ENG./CEO.: 1. SUIEARSKI DATE: 03/09/88 
PROJECT Yo. : 602.3.2 CHECKED BY : N o t  N O t d  DATE: N/A 
W I N G  NO. : 1076 N,E COORDINATES: 681s25.65, 1318768.8 
E L L  NLUBER: 1076 DATE OF INSTAL.: m/w/88 

BOREHOLE DRILLING 

I DRILLING )(E H a :  e 00 I YPE 0 BI : F a t  He n r a r r  i I f DRILLING FLUID: YATER FLAID(S)%:T(iA FROM: o F w t )  TO: 68.51 I :S CASING W i N G  TYPE k k A R Y ? ? b  : MONITORING YELL I 
I 
I FLUID: N/A FROM: N/ATO: N/A USING DIM.: 

WOTES/COWENTS: I CASING SIZECS) USED: ( in Feet )  
I I SIZE: 10 FROM: 0.0 TO: 48.5 i 

I SIZE: N/A FROM: N/A TO: N/A I 
I I I 

YELL DESCRIPTION 

I TYPE: MONITORING YELL ! DIAMETER OF PERFORATED SECTION: I RISER PIPE DIAMETERS: I 

I AVG. SIZE OF PERFORATIOYS: 0.010 (In.11 LENGTH OF 1ST PIPE SECTION: 
I TOTAL PERFORATED AREA: 11. Ft. 

I 
I 
I 

I RISER PIPE MATERIAL: S t r i n L e 8 s  St-1; 

PERFORATION TYPE: Screen I O.D.: 4 3M' In. 1.0.: 4 In. 

- i  ZYD PIPE S€CTIol: N o t  N o t d  

I 
I 

I NOTES/O#YENTS: I 3RD PIPE SECTXOL: N o t  Notad I 
I 
1 RISER JOINING METHQ): SCREU FLUSH JOIN; THREADS 
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FEMP-OlRI-3 DRAFT 
August 16,1993 

#IITORING YELL INSTALLATION RE- 
11/09/92 

PROJECT WE: F e m l d  RVFS FIELD ENG./GEO.: W. SWfARSKI DATE: 03/18/88 
PROJECT NO. : 602.3.2 M K E D  BY : Not Noted DATE: N/A 
M R l N G  NO. : 1OTI N,E COOUDINAES: 481407.65, 1378815.6 
Y L L  YUIBER: 10TI DATE Of INSTAL.: 03/18/88 

BOREIIoLE DRILLING 

I DRILLING METHOD: e T o o  
I I MILL ING F L U f D ( S ) E :  (it! Feet) 

I I FLUID: UTER 
I FLUID: N/A FROM: N/ATO: N/A CASING DIM.: L In. ID 
I NOTES/E#I(ENTS: I CASING SlZE(S) UsOD: (in Feat) I 
I I SIZE: 10 M: 0.0 TO: 35.0 I 

I SIZE: N/A FRO(: N/A TO: N/A I I 
I 

I 
I I 

E L L  DEteRIPTION 

I DIAWETER OF PERFORATED SECTION: 
I PERFORATION TYPE: S c m  I O.D.: 4 318 In. I.D.: 4 In. i AS. SIZE of PERFORATIOIS: 0.010 (In.)! LENGIH OF IST PIPE SECTION: 
! TOTAL PERFORATED AREA: 11. Ft. ! ZND PIPE SECTION: Not Noted - I  

i . FR#: O.oI0: 33.01 CASING TYPE : #1ITORING WELL 

I 

I RISER PIPE MTERIAL: S t a i n l e s s  S t e e l '  f RISER PIPE DIAMETERS: I TYPE: MONITORING WELL 

YaTESIQmENlS: 1 3RD PIPE SECTION: Not Noted ! 
i I 

I 

. -.. 
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FEMP-01RI-3 DRAFT 
August 16, IO?;, 

MWlTORlNG YELL lNSTALUTION RE- 
11/09/92 

PROJECT NAME: F e m l d  RI/FS F I E U  ENCJCEO.: 0. WCLEI 
PROJECT NO. : 602.3.2 CKEEOQD BY : Not Noted 
sORING NO. : 1078 N,E QIOQDINATES: u1668.68, 
16LL yu(BER: 1078 DATE OF INSTAL.: 12/09/87 

BOREIIOLE DRILLING 

DATE: 12/09n7 
DATE: N/A 

1 3 m . 2  

i DRULING METHOD: Cable T o o l  I TYPE OF BIT: F a t  H H-r 

I 
I 
I 

I DRILLING FLUID<S) USED: ( in  F m t )  I IS CASIN6 &ARY$NO 
I FLUID: MATER FROI: 4 TO: 34.6l CASING TYPE : MWITORING 
I FLUID: N/A FROM: NIATO: N/A CASING DIN.: L In. ID 

I ! I 

1 RISER PIPE MATERIAL: stainless steel i 
I RISER PIPE DIAMETERS: 

f I 

NOTES/CO+IENTS: CASING SIZECS) USED: (in F n t )  
I I SIZE: 10 FRa: 0 TO: 34.5 i 
I I SIZE: N/A FROM: N/A TO: N/A I 

YELL DESCRIPTION 

TYPE: MWITORINC YELL 
DlAlQTER OF PERFORATED SECTION: 
PERFORATION TYPE: Screen 0.0.: 4 3/6 In. 1.0.: L In. 
AVG. SIZE OF PERFORATIONS: .010 (In.) I LENGTH OF 1ST PIPE SECTION: 10 Ft. 
TOTAL PERFORATED AREA: 10 Ft. 
NOTES/eO+lWIS: I 3RD PIPE SECTION: Not Noted 

RISER JOINING lpTlloD: THREAD AND CaRd 

I 

ZWD PIPE SECTION: Not Noted 

i 
I 
I 

AAS THE YELL FLUSHED AFTER INSTALLATION? : no 
I 

MAS A SENSITIVITY TEST PERFORMED ON THE YELL : No 

REMRKS -- QmENl AREA 

B-2- 15 



FEMP-01RI-3 DRAFT 
August 16.1993 

. _. . 
_ .  

#IITORlNG E L L  INSlALLATfON RE- 
11/wm 

PROJECT NAME: F e m r l d  RI/FS FIELD ENGJQO.: 0. WCLEY DATE: 10/21/8? 
PROJECT NO. : 602.3.2 CllEtlcDD BY : Not Noted DATE: N/A 
BORING NO. : 1079 N,E COORDINATES: -.Io, 1378165.4 
E L L  YU(8ER: 1079 DATE OF INSTAL.: 10/21/87 

SOREHOLE DRILLING 

I DRILLING METHOD: e Too  I YPE OF BIT: F at H H r a r r  I 
! FLUID: N/A F R ~ :  NIATO: N/A ! U~ING DIM.: 4 In. ID ! 
1 I DRILLING FWID: UATER fWID(S)%kD: FROI: ti; 1 F e e t )  TO: 26 I CASING :S CASING TYPE T&Y?NO : #IIT(#ING I 

- .  
I YOIESICOWENTS: I CASING S I P C S )  USED: ( in F e e t )  1 

f SIZE: N/A FRm: N/A TO: N/A I I SIZE: 10 FROI: 0 TO: 35 
I 
UELL DESCRIPTION 

I TYPE: MONITORING E L L  f DIAMETER OF PERFORATED SECTION: 
I PERFORATION TYPE: Screen I 0.0.: 4 3/8 In. I.D.: 4 In. f AVG. SIZE OF PERFORATIONS: .010 (In.) ' LENGTH OF 1ST PIPE SECTION: 10 F t .  i TOTAL PERFORATED AREA: 5 F t .  

NOTES/CWENTS: I 3RD PIPE SECTION: Not Noted 

1 RISER JOINING METHOD: THREAD AND COWd 

I RISER PIPE MATERIAL: Stainless St-1' f RISER PIPE DIAMETERS: 

1 
I 
I 

2ND PIPE SECTION: Not Noted 

i 
I 
I 

i 

.. .. .. 
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FEW-01RI-3 DRAFI' 

#IITORING UELL INSTALUTION RECORD - - -  
11/09/92 

PROJECT MAME: Femld RI/FS FIELD ENGJGEO.: OAVIES DATE: 04/28/88 
PROJECT NO. : 602.3.2 CHECKED BY : Not noted DATE: N/A 
BORING NO. : 1 W  N,E COORDINATES: C(IZZZ9.M, 1 3 M . 4  
UELL WU(BER: 1080 DATE OF INSTAL.: 04/28/68 

BOREHOLE DRILLING 

I DRILLING FLU1OCS)c: C i k  Feet) 
I FLUID: WO 

i I FLUID: N/A I NQIES/CQ+IENTS: I CASING SIZECS) USED: (in Feet) 
I SIZE: 10 FROM: 0.0 TO: 46.0 
I I SIZE: N/A FROM: N/A TO: N/A f f i I 

E L L  DESCRIPTION 

I TYPE: mWITORlNG YELL 

i PERFORATION TYPE: Seraan I 0.0.: 4 3/8 In. 1.0.: 4 In. 

DRILLING METHQ): e Too I TYPE OF BIT: STEEL I 
I IS CASING TEMPORARY?: No 

FROM: 0 TO: Sl.5f CASING TYPE : #WITORING UELL 
FROM: N/ATO: N/A I CASING DIM. :  4 In. ID 

i RISER PIPE MATERIAL: Stainless Steel' I 
.I 

f DIAMETER OF PERFORATED SECTION: I RISER PIPE OIAIQTERS: 
i 

I TOTAL PERFORATED AREA: 10 Ft. f f NOTES/QMENTS: I SRD PIPE SECTION: not Noted 

i i 
! 

AVG. SIZE OF PERFORATIONS: 0.010 CIn.11 LENGTH OF 1ST PIPE SECTION: 10 Ft. 
#D PIPE SECTION: Not Noted 

I 
I I RISER JOINING METIIQ): SCREW YRENCH 11th 

PROTECTION SYSTEM 

I RISER PROTECTIVE PIPE LENGTH: 5 Ft. i PROTECTIVE PIPE 0.0.: 10 3 In. 
I 
I 

OTHER PROTECTiOW c* NOTED BELW) 
I 

I 
I STEEL COVER, LOCKABLE STAINiES 

I 
ELEVATION 

WSL t I TEm DISTANCE ABOVE/BELW I 

I GROW0 SURFACE I ............................ f _ _ - - - - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - f  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 
I 
I 583.60 

581.7 
2.0 Ft. 

N/A 
0.0 

i 
BOTTOM 

N/A 
1 Y/A 

i 
30.9 
51.5 
N/A 

1 I 
bs THE YELL FLUSHED AFTER INCTALUTION? : NO 
MAS A SENSITIVITY TEST PERFORME0 ON THE E L L  : No 

RaURllS -- CoIIEYT AREA 

REMARKS : SCREEN SECTION MEASURED 10.5 F l .  WITH 10.0 FT. PERFORATED. 
#))IENTS: 
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, = tw- 4785 

I@ONITORING I E L L  IYSTALUTION RECORD 
..I 

.. 
11/w/92 

PROJECT NAME: Fernrtd RI/FS FIEU) ENGJGEO.: D. OAKLEY DATE: 12/03/87 
PROJECT NO. : 602.3.2 CHECKED BY : N o t  N o t d  DATE: Y/A 
SORING NO. : 1081 N,E COORDINATES: L82Ml.ts. 1379003.6 
UELL YUIBER: 1081 DATE OF INSTAL.: 12/03/87 

BOREHOLE DRILLING 

i 
! FLUID: Y I A  FROM: NIATO: MIA ! USING DIM.: 4 In. ID ! 

TYPE OF BIT: F a t  H H a a a r  

I I IS CASING &l?Yo 
I FLUID: UATER FROM: 4 TO: 33 I CASING TYPE : I@ONlTORING 

FEMP-OlRI-3 D W  
August 16.1993 

- .  
~ i i E s / a r r a ~ i s :  ' U S I N G  SltE<S) USED: ( in F e e t )  f 

i I SIZE: NIA mom: W/A TO: N/A I 
SIZE: 10 FROM: 0 TO: 30 I 

YELL DESCRIPTION 

TYPE: IIOWITORING YELL 
I DIAMETER OF PERFORATED SECTION: 
I PERFORATION TYPE: s c r m  I.D.: 4 In. f A N .  SIZE OF PERFORATIQIS: .010 (In.) 
I TOTAL PERFORATED AREA: 10. Ft. i YQIES/COIIENTS: I 3RD PIPE SECTION: N o t  Noted 

I RISER JOINING WTHQ): THREAD AND CWPLi (FLUSH JOINT THREAD) I 

RISER PIPE MATERIAL: S t a i n t w r  S t d /  
I RISER PIPE DIAMETERS: 1 O.D.: 4 3/8 In. 
I 

I 

LENGTH OF 1ST PIPE SECTION: 10.0 Ft.! 

-i 2 N D  PIPE SECTION: N o t  Noted 

I 

I 
I i 

P 

i 
I 

i 
i 
I 
I 
i 
i 

i 
i 
! 
hs THE IELL FLUSHED AFTER IN~TALLATION? : NO 

I 

W A SENSITIVITY TEST PERFORWED ON THE YELL : Yo 

REMARKS -- COIlENT AREA 

RENARKS : UHITE M CORRECTION W W E  BY D. =LEY AT THE TIME THIS FORM UAS 
COMPLETED. 

_. . . 
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WllITORING N L L  INSTMUTION RECORD 
11/09/92 

PROJECT WE€: F W M l d  RI/FS FIELD ENG./CEO.: 0 .  aAun DATE: 12/OS/87 
PROJECT NO. : 602.3.2 CHECKED BY : N o t  N o t e d  DATE: N/A 
BORING NO. : 1082 N,E COORDINATES: 482011.44, 13m7. l  
UELL WMBER: 10112 DATE OF INSTAL.: 12/05/87 

BOREHOLE DRILLING 

I DRILLING MET-: c o o  I TYPE OF BIT: F at  H H a g r  
I DRILLING FLUID(S)%k:T(iA Feet)  I IS U S I N G  TEMP&ARl?No ! FLUID: UATER FROM: 4 TO: 24 ! W I N G  TYPE : WllITORING 

I 

i FLUID: N/A FROM: N/ATO: N/A i USING DIM.: 4 In. ID f NOTES/tOlQNTS: I W I N G  S l t E ( S )  USED: ( in Feet )  
I SIZE: 10 FROM: 0 TO: 20 I 
! I I SIZE: N/A FROM: N/A TO: N/A I i 

I 

UELL DESCRIPTION 

RISER PIPE MATERIAL: S t a i n l e s s  S t e e l '  I I TYPE: I(0wITORING UELL f OIMETER OF PERFORATED SECTION: 
I PERFORATION TYPE: Screen I 0.0.: 4 3 / 1  In. 1.0.: 4 In. I ! AVG. SIZE OF PERFORATIONS: .010 (In.) I LENGTH OF 1ST PIPE SECTION: 10.0 Ft.! 
I TOTAL PERFORATED AREA: 10 Ft. ZYD PIPE SECTION: N o t  N o t e d  ! NOIES/CQI%NTS: 

I RISER JOINING ItETKD: THREAD A#) CWPd FLUSH JOINT THREAD 

! RISER PIPE DIAMETERS: 

1 SRD PIPE SECTION: N o t  N o t e d  

i I CamEYIs 

I 
1 

i 
I 
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FEMP-OIRI-3 DRAFI' 
August 16.1993 

MONITORING E L L  INSTALLATION RECORD 
1 1 /09/92 

PROJECT WE: F c m a L d  R I / f S  FIELO ENGJGEO.: Y. KECLEY DATE: 01/09/88 
PROJECT NO. : 602.3.2 CHECKED BY : N o t  N o t e d  DATE: N/A 
BORING NO. : 1083 N.E COORDINATES: c81804.99, 1379239.9 
UELL YUlBER: 1083 DATE OF INSTAL.: 01/09/88 

BOREHOLE DRILLING 

I DRILLING IIETHQ): e T o o  TYPE OF BIT: f a t  He H r n n r  I 

I DRILLING fLUID(S)?%: ti: Feet )  I IS W I N G  TEMP&RY??No 
I FLUID: H2O FROM: 0.010: 21.S1 CASING TYPE : MONITORING 
I fLUID: N/A I NOIES/COIIIENTS: I USING SIZECS) USED: (in Feet )  

i I SIZE: 10 FROM: 0 TO: 21.5 

FROM: NIATO: WA f CASING DIM.: 4 In. ID 

I SIZE: N/A FROI: N/A TO: N/A I I 
I I 

I 

UELL DESCRIPTION 

I TYPE: MONITORING E L L  
I DIAMETER OF PERFORATED SECTION: 
I PERfORATION TYPE: Screen f AVG. SIZE O f  PERFORATIOYS: .010 (In.) 
I TOTAL PERFORATED AREA: 10 Ft. 2ND PIPE SECTION: N o t  N o t e d  f NOIES/tOMNTS: 3RD PIPE SECTION: N o t  N o t d  

I RISER JOINING WETHQ): THREAD A N D  COlPd (FLUSH JOINT THREADED) 

PROTECTION SYSTEM 

i RISER PROTECTIVE PIPE LENGTH: 5 Ft. 

f 

RISER PIPE IUTERIAL: S t a i n l e s s  S t e e l '  

LENGTH O f  151 PIPE SECTION: 10 Ft .  f 
I f RISER PIPE DIAMETERS: i O.D.: C 3/8 In. I.D.: C In. I 

i CQllENTS 

I 

OTHER PROTECTION (* NOTED BELOW I PROTECTIVE PIPE 0.0.: 10 In. I 

LOCKABLE CAP A N D  LOCK 

ITEM I DISTANCE ABOYE/BEL.W 1 ELEVATIOW 
1 ' GROUND SURFACE MSL I ............................ f --___-____-______I___I_ I _-_-_-______-_-__--_-- - -  1 

i i 
f ______-_-______I-___-------- f -_--__----- f --_____-I-- 1 ___________I _ _ _ _ _ _ - - _ _ _ _  I 

f -_ -_ -____________-__- - - - - - - -  f ______-____---_____-___ I _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  I 
i E L L  T I P  

I 

58s .oc 
N/A 

2.0 ft. I TOP OF RISER PIPE f GROUND SURfAQ i BOTTOM Of PROtECTlVE PIPE i 2.5 ft. 
0.0 

BOREHOLE f I L L  MATERIALS I TOP I BOTTOM TOP I BOTTOM I 
i ;zmite Pellets I 0.0 I 7.0 N/A I N/A f 7.0 f 22.5 f N/A f N/A 
I PERFORATED SECTION I 9.0 I 19.0 I N/A I N/A I 

N/A 
N/A i M AFTER INSTALLATION i N/A N/A 

tk THE =LL FLUSHED AFTER lN!hLLATIW? : N/A 
UAS A SENSlTlVITY TEST PERFORMED ON THE UELL : N/A 

REMARKS -- # M E I T  AREA 

-ITS: 

21 .5 
22.5 I BOTTOM O f  BOREHOLE 

.. . .  
: .  ... .. .-. 
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FEMP-01RI-3 DRAFT 
August 16.1993 

MONITORING UELL lNSTALUTIW RE- 
11/wm 

PROJECT NAME: F e r r u l d  RI/FS FIELD ENG./CEO.: D. OAKLEY DATE: 11/21/87 
PROJECT NO. : 602.3.2 CHECKED BY : N o t  N o t e d  DATE: N/A 
BORING NO. : 1064 N,E COORDINATES: 488192526, 1378934.3 
YELL W E R :  1W DATE OF INSTAL.: 11/21/87 

m E I I O L E  DRILLING 

I DRILLING METHOD: e Too  I TYPE OF BIT: F at He nrmrr I 

I I DRILLING FLUID: UATER FLUID(S)%k: FROM: ti: I Feet)  TO: a i CASING IS CASING TYPE T&Y??NO : MONITORING - RCRA 
i I 
I I FLUID: N/A i NOTES/COIWEWTS: CASING LIZEE(S) USED: (in Feet )  

I SIZE: 1D FROM: 0 TO: a I i I SIZE: N/A FROM: N/A TO: N/A f I I 

E L L  DESCRIPTIW 

I TYPE: MONITORING YELL RISER PIPE MATERIAL: S t a i n l e s s  S t e e l  i i D l W f E R  OF PERFORATED SECTION: f RISER PIPE DIAMETERS: I 

I PERFORATIW TYPE: Screen O.D.: 4 3/8 In. 1.0.: I In. i AVG. SIZE OF PERFORATIWS: A10 (In.) LENGTH OF 1ST PIPE SECTION: 10 Ft. I 

I TOTAL PERFORATED AREA: 10 Ft. 2 N D  PIPE SECTIW: Not N o t e d  
I NMES/OWENTS: 3RD PIPE SECTIW: N o t  N o t d  

I RISER JOINING )(ETWD: THREAD AND CWPG 

FROM: WATO: N/A 1 CASING DIM.: 4 In. ID 

i 

i 
f ! 

I 
I 

I 

PRMECTIW SYSTEM 

I RISER PROTECTIVE PIPE LENGTH: 5 Ft .  
I PROTECTIVE PIPE O.D.: 10 In. 

I OTHER PROTECTIW (* NOTED B E L W I  i t 
! 
i 

! 

I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 ___I__________________- I ____________________- - - -  f 

BOREHOLE F I L L  MATERIALS ' TOP BOTTU4 TOP I BOTTOM I 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I _  I ---I------- I -_-_-------! ----------- I ------------! 

f PERFORATED SECTION f 20.4 ! 30.4 ! N/A ! W A  

LOCKABLE CAP YITH LOO: 

I I I I DISTANCE ABOVE/BELW : ELEVATION 
I CROWD SURFACE MSL 

ITEM 

584.06 
W A  

2.0 Ft .  I TOP OF RISER PIPE i GRMID SURFAF 
I BOTTOM OF PROTECTIVE PIPE 2.5 F t .  I 

0.0 
i 

i Grout /S lurry  ' 0.5 I 13.4 i N/A N/A 
B e n t o n i t e  P e l  le ts  f 13.4 f 18.4 N/A N/A 

I s a n d  I 18.4 I 33.0 I N/A N/A 

I-,------I_--,--,,,--,-,,---II,,,..,,,,,~~__~__~~~~~-l------------------------ I 

N/A 
33.0 i N/A 

I BOTTOM OF BOREHOLE 
I 6UL AFTER INSTALLATION I 

UAS A SENSITIVITY TEST PERFWED ON THE YELL : No 

R W K S  -- COItEyT AREA 

I 

I 

I I I 

N/A 
N/A 
N/A 

I YELL T I P  i 

AM THE UELL FLUSHED AFTER IN~TALLATION? : NO 
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FEMP-OlRI-3 DRAFT 
August 16.1993 

PROJECT NME: 
PROJECT NO. : 
BORING Yo. : 
UELL -: 

MDNITORlNG HELL INSTALUTION RE- 
l l /W/92 

F e r n r l d  RI/FS FIELD ENG./GEO.: M. tcLRllAtl DATE: 10/19/90 
602.3.2 CHEQQD BY : M.S. DATE: 11/01/90 

1643 DATE OF INSTAL.: 10/20/90 
1643 N,E QIQRD1WTES: 481890.76, 1378724.0 

BOREHOLE DRILLING 

I DRILLING METHQ): e T o o  I TYPE OF BIT: F a t  He Hmmr 

I FLUID: H20 
I DRILLING FUIID(S)%kD: (dt Feet )  

I FLUID: N/A f NOTES/COmENTS: CASING SIZECS) USED: ( in  F e e t )  

i 

I 

FROM: O.oI0: 30.0l I CASING I S  CASING TYPE T&Y??No : S t a i n l e s s  S t e e l  i 

i 
I I 

I 

FROM: WATO: N/A 1 CASING DIM.: 4.0 In. ID 

1 SIZE: 10 FROM: 0.0 TO: 30.0 
SIZE: N/A FROM: N/A TO: N/A I 

I 
I 

UELL DESCRIPTION 

I TYPE: MONITORING tELL RISER PIPE MTERIAL: S t a i n l e s s  S t e e l '  ! DIAMETER OF PERFORATED SECTION: ! RISER PIPE DIAMETERS: 

i PERFORATION TYPE: Screen i 0.0.: 4 318 In. 1.0.: 4.0 In. 
I AVG. SIZE OF PERFORATIONS: 0.010 (In.)l LENGTH OF 1ST PIPE SECTION: 10 Ft .  I ! TOTAL PERFORATED AREA: 10. Ft .  . PIPE SECTION: N o t  N o t e d  -! 

I NOTES/CO+IENTS: ' b PIPE SklION: N o t  Not& 

I 
I 
I 

i 1 RISER JOINING m10: SCREY TYPE FLUSH'JOINTED 
I i 

PROTECTION SYSTEM 

rfus THE UELL FLUSHED AFTER INSTALLATION? : YO 
I 

UAS A SENSITIVITY TEST PERFORMED ON THE LELL : No 

REMARKS -- COmEyT AREA 
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FEMP-OlRI-3 D m  
August 16.1993 

HWITORING YELL INSTALLATION RE- 
11/wm 

PROJECT NAME: Fe-ld RI/FS FIELD ENG./tEO*: M -  W R W  DATE: lO/OS/oo 
PROJECT NO. : 602.3.2 CHECKED BY : M.S. DATE: 11/01/90 
DORING NO. : 1644 N,E CrrmDIWTEf: 481616.21, 1378661.2 
YELL WUIBER: 1644 U T E  OF INSTAL.: 10/11/30 

OOREHOLE DRILLING 

I DRILLING METIIQ): e TOO TYPE OF BIT: F l a t  Head nmner I 

I FLUID: HZ0 
I FLUID: N/A FROM: Y/ATO: N/A U S I N G  DIM.: 4.0 In. 10 1 NOTES/COIILlNTS: I CASING SIZECS) USED: (in Feet )  f 
I DRILLING FU)ID(S)%&: FROM: (i: 0.010: Feet )  30.01 I U S I N G  I S  U S I N G  TYPE TDIporuRY?: : HWITORING NO YELL 

I 

I I I 

i 

SIZE: 8.0 FROM: 0.0 TO: 30.0 i 
I SIZE: N/A FROM: N/A TO: N/A 

YELL DESCRIPTION 

I TYPE: W I T O R I N G  YELL I RISER PIPE MATERIAL: S t a i n l e s s  S t e d i  
I RISER PIPE DIAMETERS: 

f AVG. SIZE OF PERFORATIONS: 0.010 (In.)! LENGTH OF 101 PIPE SECTION: 10 Ft .  I 
I TOTAL PERFORATED AREA: 10. Ft .  I ZYD PIPE SECTNU: N o t  Y o t d  f NOTES/COIIENTS: I 3RD PIPE SECTION: N o t  N o t e d  

i 
I RISER JOINING  MET^: THREADED - FLUSH'JOIYTED 

I 
I 

' I  
I 
I 

DIAWETER OF PERFORATED SECTION: 
PERFORATION TYPE: Screen I o.D.: 4 318 In. I.D.: 4.0 In. 

i QmENTS 

I 

PROTECTIa SYSTEM 

I RISER PROTECTIVE PIPE LENGTH: 5.0 Ft. I OTHER PROTECTIOl C *  NOTED BELW) 
I PROTECTIVE PIPE O.D.: 10.7 In. I 

I ITEM 

I 

I 
t I 

I 
I I I 

HINGED LOCWING L I D  COVER 

DISTANCE ABWE/BELW I ELEWTION 
MSL GROUND SURFACE I _---________-_______________ I _________________I_____ I _ _ _ _ _ _ _ _ _ _ _ _ L _ - - - - - - - - - -  f 

i . '  

f 

583.39 
N/A I 

I 
BOREHOLE FILL  MATERIALS TOP I BOTTOM I TOP I BOTTOM I 

2.0 Ft .  

-2.5 Ft. 

I 
I 0.0 

TOP OF RISER PIPE f GRQlyD S l R F A p  i BoTTm OF PROTECTIVE PIPE i 
I _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - - - - -  I __-_------_ I ___--------  I ____-__- - - -  I 
I G r a r t / S l u r y  I 0.0 I 10.0 N/A N/A 1 Bentmi t e  P e l  Lets f 10.0 f 15.0 f N/A f N/A 

S8nd I 15.0 i 30.0 N/A I N/A f PERFORATED SECTION f 18.0 I 28.0 f N/A f N/A 
I , - - - - , . , - - , , - - - - - - - - - - - - - - - - l - - - - - - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ l ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ _ ~ ~ ~ ~ ~ - l  

I BOTTOM OF BOREHOLE 1 6UL AFTER IYSTALLATION I 

YAS A SENSITIVITY TEST PERFORMED ON THE I E L L  : No 

I W A  
N/A 
N/A 

I 30.0 I f YELL T IP 

rlus THE UELL FLUSHED AFTER INSTALLATION? 

30.0 i 3.05 
I I 

: YO 
I 

REMARKS -- QmENT AREA 

R E M K S  : 1 BUCKET BENTONITE PELLETS USED I N  AND ARWND YELL COWER. 
COUENTS: 
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FEMP-OIRI-3 DRAFT 
August 16.1993 

IWYITORING E L L  INSTALLATION RE- 
11/09/92 

PROJECT WE: Ferruld R V F S  FIELD ENGJGEO.: W. SbUNsoY DATE: 09/12/90 
PROJECT NO. : 602.3.2 CIIEc#D BY : E. TROLLINGER DATE: 09/20/90 
BORING NO. : 1645 N,E CWRDINATES: 4 8 ( 1 1 5 ~ . ~ ,  1379060.2 
UELL UMBER: 1645 DATE OF INSTAL.: w / 1 m  

BOREHOLE DRILLING 

DRlL NG WTHQ): e 100 I TYPE OF BIT: Flat Head Hamner I 

! ! DRILkfNG FUIIDCS)E: C i k  Feet) ! IS W I N G  TEMPORARY?: No 

i FLUID: Hzo ! FLUID: N/A 
FROW: 0 . 0 ~ 0 :  25.5' USING TYPE : MONITORING ELL 
FROM: WATO: N/A ! USING DIM.: c In. ID 

I NOTESI~~QENTS: 1 CASING SIZECS) USED: (In Feet) I 
i I SIZE: 10 FRO(: 0.0 TO: 25.5 
I I SIZE: N/A FRO(: N/A TO: N/A I 

E L L  DESCRIPTION 

RUWKS -- QmENT AREA 

REWARIS : 1 SuOcEI OF BENTONITE PELLETS ADDED AUWND PROTECTIVE CASING. 
C W E N T S :  
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FEMP-01RI-3 DRAFT 
August 16.1993 

. =  lOYITORlNG E L L  lNSTALUTION RE- 
11/09/92 1 

PROJECT NAME: F e m l d  RI/FS FIELD ENG./GEO.: I(. SUANfol DATE: 09/08/90 
PROJECT NO. : 602.3.2 CHECKED BY : E. TROLLINGER DATE: 09/23/90 
WRING NO. : 1646 N,E COORDINATES: 481143.08, 1379094.8 
E L L  YU(BER: 1646 DATE OF INSTAL.: 09/09/90 

BOREIt0l.E DRILLING 

I DRILLlNG METHQ): Cable T o o l  I YPE OF B : F 8t  He naacr 
I I DRILLING FLUID: H20 FLUID(S) USED: FROM: (in 0.010: Feet )  a.51 I U S I N G  :S WING'~MP&ARY??NO TYPE : MONITORING E L L  I 

I 
I I FLUID: N/A FROM: N/ATO: N/A U S I N G  DIM.: 4 In. ID 

I NOTES/Ca+nNTS: I U S I N G  SIZE(S) USED: (in Feet )  

1 ! 
I SIZE: 10 FROM: 0.0 TO: 25.0 
I SIZE: N/A FROM: N/A TO: N/A 

I 
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FEMP-01RI-3 DRAFT' 
August 16,1993 

PROJECT Yo. : 
BORING yo. : 
UELL YUIBER: 

MONITORING UELL INSTALLATION RECOW, 
11/09/92 

F e m l d  RI/FS FIELD ENGJGEO.: DATE : 
602.3.2 UlEOlED BY : N o t  N o t e d  DATE: N/A 
1943 N,E 000W)INATES: 481891.66, 1378726.2 
1943 DATE OF INSTAL.: 

&OREHOLE DRILLING 

I DRILLING FWIDCS) UbOD: &E NOTED I W E S  eOmENTS: 

I 
I DRILLING METHOD: N o t  Not ~ TYPE OF BIT: N/A 

~ IS CASING TDIWRARY?: N/A 
~ CASING TYPE : N o t  N o t e d  

1 

i 
I 
I CASING DIM.: 

CASING SIZE(S) USED: (Units N/A) 
SIZE: FROM: N/A TO: N/A I 
SIZE: N/A FROM: N/A TO: N/A I 

E L L  DESCRIPTION 

I TYPE: MONITORING E L L  I RISER PIPE MATERIAL: N/A f DIMETER OF PERFORATED SECTION: i PERFORATION TYPE: N/A I 0.0.: 1.0.: 

I TOTAL PERFORATED AREA: I 2 N D  PIPE SECTION: N o t  N o t e d  I 

f RISER PIPE DIMETERS: 

I LENGTH OF 1ST PIPE SECTION: AVG. SIZE OF PERFORATIONS: (N/A) 

I YOIES/COIQYTS: I 3RO PIPE SECTION: N o t  N o t e d  - f  
1 RISER JOINING mmm: not noted f 

I 
I 

I 

PROTECTION SYSTEM 

I RISER PROTECTIVE PIPE LENGTH: OTHER PROTECTION (* NONE NOTED) I 
i i i PROTECTIVE PIPE 0.0.: 

BOREHOLE F I L L  MATERIALS 
I,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

I PERFORATED SECTION 

f BOTTOM OF BOREHOLE i M AFTER INSTALLATION 

I 

I - , , , , , , , , , , - - , - , , , - - , , - - , 
I LlELL T I P  

i i hs THE YELL F L u s n m  AFTER IN~TALLATION? : N/A 
UAS A !iENSITIVITY TEST PERFORMED ON THE E L L  : N/A 

UEMRKS -- QmEW AREA 

c0+1ENTS: 
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FEMP-OIRI-3 DRAFT 
August 16.1993 

WWlTOR1NG UELL NSTALUTION RECORD 
1 /wm 

PROJECT WE: F c r n r l d  RI/FS FIELD -YC./GEO.: DATE : 
PROJECT NO. : 602.3.2 CHEOCED BY : Not Noted DATE: N/A 
BORING yo. : 1944 N,E COOODINATES: 481610.80, 1318642.2 
UELL NWIEER: 1944 DATE OF INSTAL.: 

BOREHOLE DRILLING 

I DRILLING MET)IQ): Not Not I TYPE OF BIT: N/A I 

! DRILLING FWID<S) USED: &E NOTED ! 18 CASING TBIWQARY?: N/A ! 

I 1 NOTES QIIYENTS: ' CASING TYPE : Not noted- 

I 

I I I 

I CASING DIM.: 
I CASING SIZECS) USED: (Units N/A) I 

I I SIZE: FROM: N/A TO: N/A I 
I I SIZE: N/A FROM: N/A TO: N/A I 

UELL DESCRIPTION 

TYPE: MONITORING YELL I RISER PIPE IIATERIAL: N/A 
I DIAMETER OF PERFORATED SECTION: 
I PERFORATION TYPE: N/A 0.0.: 1.0.: ! AVG. SIZE OF PERFORATIONS: (N/A) 

f RISER PIPE DIAMETERS: 

! LENGTH OF 1ST PIPE SECTION: 1 TOTAL PERFORATED AREA: 1 UOTES/C#(ENTS: PIPE SECTION: Not Noted 
UID PIPE SECTION: Not Noted 

i I 
I 

I 
I I RISER JOINING MT)#D: Not Noted 

PROTECTION SYSIM 

;: OTHER PROTECTIOl ( NONE NOTED) I i I PROTECTIVE PIPE 0.0.: I 
I 

ITEM 

AAS THE YELL FLUSHED AFTER IN~TALLATION? : N/A ' 
I 

U S  A SENSITIVITY TEST PERF- ON THE E L L  : N/A 

REWARKS -- W N T  AREA 
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FEMP-01RI-3 DRAFT 
August 16.1993 

Cf WIYITORING YELL INSTALUTION RECORD 
11/wm 

PROJECT W: F e m L d  RI/FS FIELD ENGJGEO.: DATE : 
PROJECT NO. : 602.3.2 CHECKED BY : Not Noted DATE: N/A 
BORING NO. : lOn N,E cQo(tDINAlES: 481583.59, 1378253.1 
YELL M B E R :  19Z5 DATE OF INSTAL.: 

BOREHOLE DRILLING 

I DRILLING METHOD: Not Not 
I DRILLING FLUID(S) USED: kE NOTED 
I MOTES QIWENTS: I W I N G  TYPE : Not Notad 

I 
I ’ SIZE: FROM: N/A TO: N/A 
I I SIZE: N/A FROM: N/A TO: N/A I 

I TYPE OF BIT: N/A 
IS CASING TEMPORARY?: N/A 

I CASING DIM.: 
I CASING SIZECS) u#D: (Units N/A) 

I 

i 

I ! I 

I 
I 

1 

I 

WELL DESCRIPTION 

I TYPE: MONITORING UELL I RISER PIPE MATERIAL: N/A f DIAMETER OF PERFORATED SECTION: I RISER PIPE DIAMETERS: 
PERFORATION TYPE: N/A I O.D.: I.D.: 

I AVG. SIZE OF PERFORATIONS: (N/A) I LENGTH OF 1ST PIPE SECTION: 
TOTAL PERFORATED AREA: 2wD PIPE SECTION: Not Noted f NOTES/C#IENTS: PIPE SECTION: Not Notad I 

f RISER JOINING M E T H ~ :  Not Noted 

PROTECTION SYSTEM 

*i 
i 
1 I 

I i I 

RISER PROTECTIVE PIPE LENGTH: 
PROTECTIVE PIPE O.D.: 

I OTHER PROTECTiON (* NONE NOTED) i I 

i N/A 

N/A 
N/A N/A I 

i 
j N/A WELL TIP 

BOTTOM OF BOREHOLE 
GUL AFTER INSTALLATION i N/A 

j 
i 

hs THE UELL FLUSHED AFTER I N ~ A L L A T I W ?  : NIA ’ I 

U S  A SENSITIVITY TEST PERFORMED ON THE WELL : N/A 

REWARWS -- QIWEYT AREA 

COwENlS: 
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PROJECT NAME: 
PROJECT NO. : 
BORING NO. : 
UELL NWBER: 

MONITORING UELL INSTALUTION RE- 
1 r/w/92 

F e m l d  RI/FS FIELD ENGJCEO.: DATE : 
602.3.2 
2ooc N,E WORDINATES: 18116.10. 13TIpc5.0 
2004 DATE OF INSTAL.: 

BY : Not Noted DATE: N/A 

BOREHOLE DRILLING 

I DRILLING M E T W :  Not Not 
I DRILLING FLUIDS)  USED: &E NOTED 
I NOTES COIIEWTS: 

I 
I 

I 
I 
I 
I 

I 
I 
I 
I 
I 

TYPE OF BIT: N/A I 

IS CASING TDIWAARY?: N/A 
CASING TWE : Not  Noted 
CASING DIM.: i CASING SIZECS) USED: (Un l tS  N/A) I 
SIZE: FROM: W/A TO: W/A i 
SIZE: N/A FROM: N/A TO: N/A I 

WELL DESCRIPTION 

I TYPE: MONITORING UELL I RISER PIPE MATERIAL: N/A f DIAMETER OF PERFORATED SECTION: 
I PERFORATION TYPE: N/A O.D.: 1.0.: 
f AVG. SIZE OF PERFORATIONS: ( W A )  

f RISER PIPE DIAMETERS: 

f LENGTH OF 1ST PIPE SECTION: i 

i I 

i 

I 
'I 

I 
TOTAL PERFORATED AREA: twD PIPE SECTIW: Not Noted 

I YOTES/CUUEIETS: i 3m PIPE SECTION: Not Noted 

RISER JOINING METHOD: Not Noted 

hs THE YELL FLUSHED AFTER INSTALLATION? : N/A ' 
UAS A SENSITIVITY TEST PERFORMED ON THE YELL : N/A 

I 
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FEW-OIRI-3 DRAFTT 
August 16.1993 

WWITORING UELL INSTALLATION RECORD 
11/09/92 

PROJECT W E :  Femrld RVFS FIELD ENGJGEO.: DATE : 
PROJECT NO. : 602.3.2 CtEEooED BY : Not Noted DATE: N/A 
BORING NO. : 2011 N,E CMRDINATES: 482271.62, 1m9.3 
UELL YUIBER: 2011 DATE OF INSTAL.: 

BOREHOLE DRILLING 

I DRILLING FWID(S) USED: &E NOTED 
I NOTES CQIQNTS: I CASING TYPE : Not Noted 

DRILLING METHOD: Not Not I TYPE OF BIT: N/A I 

I IS U S I N G  T-Y?: N/A 

I U S I N G  D I M . :  
I CASING SIZECS) USED: (Units N/A) I 
I SIZE: FROM: N/A TO: N/A i f SIZE: N/A FROM: N/A TO: N/A ! 

i I 
I 

I 
~~ 

UELL DESCRIPTION 

I TYPE: MONITORING YELL RISER PIPE MATERIAL: N/A ! DIAMETER OF PERFORATED SECTION: 
I PERFORATION TYPE: N/A I O.D.: 1.0.: 

f YOIES/#IUENTS: 

f RISER PIPE DIAMETERS: 
! LENGTH OF 1ST PIPE SECTION: ' SRD PIPE SECTION: Not Notad 

AVG. SIZE OF PERFORATIWS: (N/AI 
TOTAL PERFORATED AREA: UQ, PIPE SECTION: Not Noted - i  

i i 
I i 
I RISER JOINING METHOD: Not Noted I 
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FEMp-OlRI4 D R m  . . Octdber12.1993 

MONITORING E L L  INSTALLATIOW RE- 
11/w/92 

PROJECT NAME: F e m l d  RI/FS FIELD ENG./G€O.: DATE : 
PROJECT Yo. : 602.3.2 C H E M O  BY : Not N o t 4  DATE: N/A 
BORING NO. : 2019 N,E COORDINATES: 481674.46, 1579093.8 
YELL YUIBER: 2019 DATE OF INSTAL.: 

BOREHOLE DRILLING 

WL 4185 

DRILLING METHOD: Not Not TYPE OF BIT: N/A 
DRILLING FWID(S) USED: :&E NOTED 

I 

i I 1s U S I N G  TEMPORARY?: N/A I U S I N G  TYPE : Not Notod 
I I NOTES COWENIS: 

I I U S I N G  DIM.: 
I I U S I N G  SIZE(S) WED: (Units H/A) I 

I SIZE: H/A FROM: N/A TO: N/A I 
I I SIZE: FRQI: N/A TO: H/A i 

~ ~~~ 

E L L  DESCRIPTIOW 

I TYPE: c1o(IITORING UELL I RISER PIPE MATERIAL: N/A 

I PERFORATIOW TYPE: N/A I 0.0.: 1.0.: 
f A S .  SIZE OF PERFORATIOYS: (N/A) 
I TOTAL PERFORATED AREA: I 2 N D  PIPE SECTION: Not Noted f NOTES/CUUENTS: I 3RO PIPE SECTION: Not Noted 

i RISER JOINING METHOD: Not Noted 

DIAMETER OF PERFORATED SECTION: f RISER PIPE DIAMETERS: ' LENGTH OF 1ST PIPE SECTION: 

1 i 
i 
I 
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- ... ,... . 
FEMP-OlRI4 D R m  

October 12.1993 

MONITORING E L L  INSTMUTION REcaRo 
11/09/92 

PROJECT NAME: Fenuld RI/FS FIELD ENGJGEO.: DATE : 
PROJECT NO. : 602.3.2 CHECKED BY : N o t  Noted DATE: N/A 
BORING Yo. : 2021 N,E 000W)INATES: 481567.90, 1578913.4 
&LL HLMBER: 2021 DATE OF INSTAL.: 

BOREHOLE DRILLING 

I DRILLING IIETHQ): N o t  Noted  
! DRILLING FLUIDCS) USED: NONE NOTED ! IS CASING TEMPORARY?: N/A 

I TYPE OF BIT: N/A 

NOTES COI(ENTS: CASING TYPE : Not Noted I 

i I I CASING DIM.: I 
I ' SIZE: FROM: N/A TO: N/A I I CASING SIZE(S) USED: (Units N/A) 

I SIZE: N/A FROM: N/A TO: N/A I 
E L L  DESCRIPTION 

TYPE: MONITORING E L L  RISER PIPE MTERIAL: N/A 
DIAMETER OF PERFORATED SECTION: 
PERFORATION TYPE: N/A I 0.0.: 1.0.: 
AVG. SIZE OF PERFORATIONS: CN/A) 
TOTAL PERFORATED AREA: UID PIPE SECTION: N o t  N o t e d  
Y O T E S / ~ N T S :  3RD PIPE SECTION: N o t  N o t d  

f RISER PIPE DIAMETERS: 

f LENGTH OF 1 t l  PIPE SECTION: 
s i  

I eolltENTs 
! I 

I RISER JOINING METHOD: Not N o t e d  

I 

UAS A SENSITIVITY TEST PERFORMED ON THE YELL : N/A 

REMARKS -- CWENT AREA 

C#tENTS: 

e 
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FEMP-OlRI4 DRAFT 

WOWITORING M L L  INSTALLATION RECORD 
11/09/92 

PROJECT NAME: F e m l d  RI/FS FIELD ENGJGEO.: DATE: 
PROJECT NO. : 602.3.2 CllEOloD BY : Not noted DATE: N/A 
BORING Yo. : ZOZZ N,E co0W)INAlES: 481695.17, 13786W.2 
bELL YU(BER: 2022 DATE OF INSTAL.: 

BOREHOLE DRILLING 

I DRILLING FLUIDCS) USED: &E NOTED I NOTES COWENTS: 
i 
i 

! f 

DRILLING IIETHQ): Not Not I TYPE OF BIT: N/A 

I I 1S CASING TEMPORARY?: N/A f W I N G  TYPE : Not Noted i CASING DIN.: 
1 CASING SIZECS) USED: (Units N/A) I 

SIZE: FROM: N/A TO: N/A i 
SIZE: N/A FROM: N/A TO: N/A 

I 
I 
I 

WELL DESCRIPTION 

TYPE: WOWITORING WELL RISER PIPE MATERIAL: N/A f DIAMETER OF PERFORATED SECTION: 
I PERFORATION TYPE: N/A O.D.: I.D.: I AVG. SIZE OF PERFORATIONS: (N/A) 
TOTAL PERFORATED AREA: ZND PIPE SECTION: Not Noted 

I NOTES/COUENTS: 3w) PIPE SECTION: Not Noted 

f RISER PIPE DIAMETERS: 
f LENGTH OF 1ST PIPE SECTION: 

i 
I 
I I 
I 

I 
I 
I RISER JOINING IIETHCO: Not Noted 

PROTECTION SYSTEM 

RISER PROTECTIVE PIPE LENGTH: ; OTHER PROTECTION (* NONE NOTED) 
i i i PROTECTIVE PIPE 0.0.: 

i i rlus THE UELL FLUSHED AFTER I N ~ L L A T I O N ?  : MIA 
U S  A SENSITIVITY TEST PERFORMED ON THE UELL : N/A 

R W K S  -- E#IENT AREA 

a m E N T S :  
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FEMP-OlRI4 DRAFT' 
October 12.1993 

,I!lONlTORING YELL INSTALLATION RECORD 
. > .  11/09/92 

PROJECT NAME: F 8 m L d  Rl/FS FIELD ENt./GEO.: OAKLEY/ICECLEY DATE: 12/18/87 
PROJECT NO. : 602.3.2 CHECKED BY : Not Noted 
BORING NO. : 2027 N,E COORDINATES: b81969.29, 1579517.3 
LlELL YUIBER: 2027 DATE OF INSTAL.: 12/18/87 

BOREHOLE DRILL I NG 

f DRILLING METHOD: Cable T o o l  
I DRILLING FWID(S) USED: ( i n  Feet )  I IS CASING TUIWRARY?: No 
I FWID: NATER FROM: 3.010: 76.5l CASING TYPE : )(OIITORING 

DATE: N/A 

I TYPE OF BIT:  Flat Had Hraacr  I 

i 
I SIZE: 10 FROM: 0 TO: 7s I 
! I 

I FLUID: N/A FROM: NIATO: NIA I CASING OM.: L In. 
NOTES/#))(ENTS: I CASING SIZE(S) USED: (in F e e t )  

I SIZE: N/A FROM: N/A TO: N/A I i 
f 

YELL DESCRIPTION 

I TYPE: MONITORING YELL 
I DIAMETER OF PERFORATED SECTION: 
I PERFORATION TYPE: kracn f AVG. SIZE OF PERFORATIONS: .01D (In.) I LENGTH OF lST PIPE SECTION: 10 F t .  
I TOTAL PERFORATED AREA: 15 Ft .  
I NOTES/CWENTS: 

RISER PIPE MATERIAL: Stainlass Steel' I f RISER PIPE DIAMETERS: 

I PIPE SECTION: Not Notud 
I 3w) PIPE SECTION: Not Noted 

i O.D.: 4 5/8 In. 1.0.: 4 In. 
I 

I 
I 
I i RISER JOlNlNG METHOD: THREAD AND C d  
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FEMP-OlRI-4 DRAFT , 

October 12.1993 

MONITORING UELL INSTALLATION RE- 
1 1 /09/92 

PROJECT NAME: F e n v l d  RI/FS FIELD ENG./GEO.: C. WUBE DATE: 05/15/90 
PROJECT NO. : 602.3.2 CHECKED BY : E.T. DATE: 05/20/90 
BORING NO. : 2028 N,E COORDINATES: 481811.42. 1378152.2 
UELL IIUIBER: 2028 DATE OF INSTAL.: 05/19/90 

BOREHOLE DRILLING 

1 

I 
8 FLUID: UATER FROM: 0.UlO: n.01 

I I DRILLING METHOD: Cable T o o l  i DRILLING FWID(S) USED: (in Frit) 

FLUID: N/A FROM: N/ATO: N/A i 1 NOTES/COICIENTS: I 

TYPE OF BIT: F L n t  Head Hmnner 
I S  CASING TEMPORARY?: No 
CASING TYPE : MONITOR E L L  
USING DIM.: 4.0 In. I D  
CASING SIZE(S) USED: (in F e e t )  

I 

i , SIZE: 10. FROM: 0.0 TO: 79.0 
SIZE: N/A FROM: N/A TO: N/A ! ! 

i 
! 

~ ~~ 

YELL DESCRIPTION 

I RISER PIPE MATERIAL: S t a i n l e s s  S t e e l '  I TYPE: MONITORING UELL f DIUETER OF PERFORATED SECTION: f RISER PIPE DIAMETERS: 
PERFORATIW TYPE: S l o t s  I O.D.: 4 3 1 8  In. I.D.: 4.0 In. I f AVG. SIZE OF PERFORATIWS: 0.06 (In.) f LENGTH OF 1ST PIPE SECTION: 6-10 Ft.f i TOTAL PERFORATED AREA: 15. Ft. 

I NOTES/CCWENTS: I %D PIPE SECTION: N o t  Noted 

I RISER JOINING METIIOD: THREADED, FLUSH jOINTED 

I 

2NO PIPE SECTION: 1-2. Ft. 

i i 
I 
I I 

PROTECTION SYSTEM 

I RISER PROTECTIVE PIPE LENGTH: 5.0 Ft. I OTHER PROTECTIW (* NOTED BELW) 
I I PROTECTIVE PIPE 0.0.: 10 3 In. ! 

I i 
i 
i 
1 

j N/A 
79.0 j N/A 
n.3 f BOTTOM OF BOREHOLE i M AFTER INSTALLATION I 61 -75 N/A 

WS A SENSITIVITY TEST PERFORMED ON THE YELL : No 

i i E L L  T I P  

I 
&us THE YELL FLUSHED AFTER INSTALLATION? : NO 

REMARKS - -  COWENT AREA 

REMARKS : CEMENT PLACED FROM 0.0 TO 1.0 FT. TO HOLD PROTECTIVE PIPE I N  PLACE. 
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FEMP-OlRI-4 DRAFT 
October 12.1993 

MONITORING E L L  INSTALLATION RECORD 
11/09/92 

PROJECT NAME: FemnLd RVFS FIELD ENG./GEO.: D. MKLEY DATE: 11/19/67 
PROJECT NO. : 602.3.2 CHECKED BY : Not Noted DATE: N/A 
BORING NO. : 2084 N,E CQW)IYATES: 481922.56. 1 3 m 0 . 3  
E L L  NWER: 2004 DATE OF INSTAL.: 11/19/87 

BOREHOLE DRILLING 

I DRILLING METIIQD: e Too I YPE OF BI : at He Hraacr 1 i DRILLING FLUID(S)%D: (f: Fact) I :S USING kWkRY??NO , FLUID: WTER FROM: 4 TO: TI I U S I N G  TYPE : #YITORING 

I USING SIZE(S) USED: (in Fact) i 
I I SIZE: 10 FROM: 0 TO: 77 I 

FLUID: N/A 
NOTES/COIIENTS: 

FROM: WATO: WA I USING DIM.: 4 In. ID 

I I SIZE: N/A FROM: N/A TO: N/A I 1 I 
1 

I 

UELL DESCRIPTION 

I TYPE: MONITORING YELL f DIAMETER OF PERFORATED SECTION: 
I PERFORATION TYPE: Screen I O.D.: 4 3 1 8  In. I.D.: 4 In. f AVG. SIZE OF PERFORATIUS: .010 (In.) f LENGTH OF I S 1  PIPE SECTION: 10 Ft. 
I TOTAL PERFORATED AREA: 15 Ft. 2ND PIPE SECTION: Not Noted f NOIES/COIIENTS: 

I RISER PIPE MATERIAL: Stainless Steel' f RISER PIPE DIAMETERS: I 

I 
- 1  

i 
f %D PIPE SECTION: Not Noted 

i i OOlIENTS 

I 
I 

i 
RISER JOINING METHaD: THREAD AND CQRL; (FLUSH JOINT THREADS) I 

PROTECTION SYSTEM 

RISER PROTECTIVE PIPE LENGTH: 5 Ft. I OTHER PROTECTION NOTED BELOW 1 
I PROTECTIVE PIPE O.D.: 10 In. ! ! 
I i 

! LOCKABLE CAP AND LOO: ! 

COIIENTS: 

B-2-36 



FEMP-OlRI-4 D R m  
October 12,1993 

MONITORING YELL INSTALLATION RECORD 
11/W/92 

PROJECT NAME: Ferrvld RI/FS FIELD ENG./GEO.: I(. SUANSLY DATE: 10/06/90 
PROJECT NO. : 602.3.2 CHECKED BY : Ilt DATE: 10/23/90 
BORING NO. : 2645 N,E COOROINATES: 481901.W, 1378733.6 
=ELL YU(BER: 2643 DATE OF INSTAL.: 10/07/90 

BOREHOLE DRILLING 

1 DRILLING METHOD: e Too I TYPE OF BIT: F at He H l l l l r r  

I FLUID: W/A FROM: N/ATO: N/A CASING D I M . :  4 In. ID i NOfES/tQ+nNTS: I CASING SIZE(S) USED: (in Feet) 

f 

i 

i I SIZE: 10 FROM: 0 TO: 80.0 

I DRILLING FLUID: H20 FLUID(S)%D: FROM: (1; 0 Frit) TO: 82.01 I WING IS CASING TYPE TEMPkARl??No : MONITORING E L L  I 

I SIZE: N/A FROM: N/A TO: N/A I i 

=ELL DESCRIPTION 

I DIAMETER OF PERFORATED SECTION: 
f AVG. SI= OF PERFORATIONS: 0.010 (In.)! 
I TOTAL PERFORATED AREA: 15. Ft. f NOTES/tOWNTS: 

I 
I 
I 
I 
I 
I 

TYPE: I(0wITORING E L L  

PERFORATION TYPE: Screen 

RISER PIPE MATERIAL: Stainless Steel' 

LENGTH OF 1ST PIPE SECTION: 10 Ft. 

RISER PIPE DIAMETERS: I 

i 
3RD PIPE SECTION: Not Noted ! 

i 

0 3 . :  I 3 / 8  In. I.D.: 4 In. 

ZYD PIPE SECTION: Not Noted .I 

tQ+nNTS 

RISER JOINING METHOD: THREADED-FLUSH JblNTED f 
PROTECTION SYSTEM 

RISER PROTECTIVE PIPE LENGTH: 5 Ft. I OTHER PROTECT'ION <* NOTED BELW) I 
I PROTECTIVE PIPE 0 3 . :  10.7 In. ! ! 
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FEMP-OlRI-4 DRAR 
October 12.1993 

PROJECT WAKE: 
PROJECT NO. : 
BORING NO. : 
E L L  HLWBER: 

MONITORING UELL INSTALLATlON RECORD 
11 /09/92 

F e m l d  RI/FS FIELD ENG./GEO.: M. SUANfow DATE: 00/24/00 
602.3.2 CHECKED BY : E. TROLLINGER DATE: 10/02/W 
2648 N,E COORDINATES: 681508.29, 1379062.5 
2648 DATE OF INSTAL.: 09/25/90 

BOREHOLE DRILLING 

; DRILLING METHOD: Cable fool 
I DRILLING FLUIDCS) USED: (in Feet )  I IS U S I N G  TEMPORARY?: No 
I FLUID: H2O 
I FLUID: N/A FROM: N/ATO: N/A U S I N G  DIM.: 4 In. I D  

I I SIZE: 10 FROM: 0.0 TO: 80.0 
! 

TYPE O f  BIT: F l a t  Head Hauner 1 

FROM: 0.010: W.Of U S I N G  TYPE : ~ I T O R l N G  E L L  

i I NOTES/#I+IENTS: U S I N G  SlZECS) USED: (in Feet )  I 

i I SIZE: N/A FROM: Y/A TO: N/A ! ! 
I 

UELL DESCRIPTION 

RISER PIPE MATERIAL: Stainlass S t e e l '  I I TYPE: lKwlITORlNG UELL ! DIAMETER OF PERFORATED SECTION: ! RISER PIPE DIAMETERS: 
PERFORATION TYPE: Screen O.D.: 4 3 / 8  In. 1.0.: 4 In. i 

f I 

1 tQllENTS 

f AVG. SIZE OF PERFORATIONS: 0.010 (In.)l LENGTH OF 1ST PIPE SECTION: 10 Ft. 
I TOTAL PERFORATED AREA: 15 Ft. f NOTES/#WIENTS: I 3RD PIPE SECTION: Not N o t e d  

2ND PIPE SECTION: N o t  N o t e d  

i 
I 
I 

i 1 RISER JOINING METHOD: THREADED - FWSH'JOINTED 

PROTECTION SYSTEM 

i PROTECTIVE PIPE 0.0.: 10.7 In. 
RISER PROTECTIVE PIPE LENGTH: 5 ft. OTHER PROTECTIW (. NOTED BELW) I 

I 

I 
i 
I HINGED, LOCKING LID COVER u h  
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FEMP-OlRI-4 DRAFT 
October 12,1993 

#YITORING E L L  INSTALUTION RE- 
11/09/92 

PROJECT yA#: F e m l d  Rl/FS FIELD ENGJGEO.: M. PWISON DATE: 10/18/90 
PROJECT NO. : 602.3.2 CHECKED BY : wt DATE: 10/21/90 
m I N G  Yo. : 2649 N,E COORDINATES: 481167.42, 1378125.7 
YELL NWBER: 2649 DATE OF INSTAL.: 10/19/90 

BOREHOLE DRILLING 

I DRILLING HETllOD: e Too I 1 DRILLING F L U I D ( S ) z :  F-t) 

I NOTES/COIYENTS: USING SIZECS) USED: (in Foet )  I I SIZE: 10. FROM: 0.0 TO: 70.0 I f SIZE: N/A FROM: N/A TO: N/A i 

i 
I 
I 

FLUID: lIZ0 FROM: 0.0TO: m.0' U S I N G  TYPE : #IITORING YELL 
I FLUID: N/A FROM: WATO: N/A CASING DIM.: 4 In. ID 

I 

YELL DESCRIPTION 

I TYPE: HWlTORlYG MiLL I RISER PIPE MATERIAL: S t a i n l w i c  S t e e l 1  

; PERFORATION TYPE: Serean 
, AVG. SIZE OF PERFORATIOYS: 0.010 (In.)! LENGTH OF 161 PIPE SECTION: 10 it. 

f DIAMETER OF PERFORATED SECTION: I RISER PIPE DIAIIETERS: f 
i I 0.0.: 4 3 / 8  In. 1.0.: 4 In. 
, 
- i  

i i 
i TOTAL PERFORATED AREA: 15. Ft. 
I NOTES/COIYENTS: 3RD PIPE SECTION: N o t  N o t e d  

ZHD PIPE SECTION: N o t  N o t e d  

I 
I 1 RISER JOINING METHQ): THREADED - FLUSH'JOINTED I 

PROTECTION SYSTEM 

i RISER PROTECTIVE PIPE LENGTH: 5 Ft. I OTHER PROTECTION (* NOTED BELOW 
I PROTECTIVE PIPE O.D.: 10.7 In. ! 

I HINGED LOCKING LID COVER . i 
1 
I 
I 
I 
I 
,/ 

i 
i 

i 

I 

1 
I 
I 
I 

M I S  -- c#(ENT AREA 

REBURIS : 2 BUCKETS BENTOWTE PELLETS ADDED AROUND PROTECTIVE USING 
eo)(ENTS: 
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FEMP-OlRI4 DRAFT 
October 12.1993 

MUITORING YELL INSTALLATION RECORD 
11/09/92 

PROJECT NAME: F e r n r l d  RI/FS FIELD ENG./CEO.: DATE : 
PROJECT NO. : 602.3.2 CHECK€D BY : Not Noted DATE: N/A 

UELL N U E R :  3001 DATE OF INSTAL.: 

BOREHOLE DRILLING 

! DRILLING FLUIDCS) USED: NONE NOTED ! IS CASING TEWWRARY?: W/A ! 

BORING NO. : 3001 N,E COORDINATES: 481311.58, 1318727.3 

I DRILLING METHQD: Not Noted TYPE OF BIT: N/A I 
I NOTES COI(EWTS:7 f CASING TYPE : Not Noted f 

i 
i 

I i CASING DIM.: I CASING SIZE(S) USED: (Units N/A) , 
I I SIZE: FROM: N/A TO: N/A 

! SIZE: N/A FROM: N/A TO: N/A I 
! ! 

YELL DESCRIPTION 

TYPE: MONITORING YELL I RISER PIPE MATERIAL: Y/A 
DIAMETER OF PERFORATED SECTION: 
PERFORATIOW TYPE: N/A I O.D.: I .D. : 
AVG. SIZE OF PERFORATIOWS: W A )  
TOTAL PERFORATED AREA: 2 N D  PIPE SECTION: Not Noted 
NOTES/COWENTS: 3RD PIPE SECTION: Not Noted 

f RISER PIPE DIAMETERS: 

f LENGTH OF 1ST PIPE SECTION: 

-ITS 
I 

RISER JOINING WETHQ): Not Noted 
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FEMP-OlRI-4 DRAFT 
October 12.1993 

. .  

llOYITORING UELL INST ATION RE- 
ll/WrOz 

PROJECT MME: F e m r l d  Rl/FS FIELD ENGJGEO.: DATE : 
PROJECT NO. : 602.3.2 CnEooD BY : Not Noted DATE: N/A 
BORINGWO. : 3003 N,E emRDINATES: 481630.71, 13T181I)A 
YELL YUtBER: SO03 DATE OF INSTAL.: 

BOREHOLE DRILLING 

I I 1 CASING TYPE : Not Noted t 
I I WING SIZECS) USED: (Units WA) I i 

i 
W I N G  DIM.: 

I I SIZE: FROM: N/A TO: N/A I SIZE: N/A FROM: N/A TO: N/A I 

UELL DESCRIPTION 

I TYPE: MONITORING UELL I RISER PIPE MATERIAL: N/A 

i PERFORATION TYPE: N/A 0.0.: I.D.: 
DIAMETER OF PERFORATED SECTION: 

A S .  SIZE OF PERFORATIONS: (N/A) 

f RISER PIPE DIAMETERS: 

I LENGTH OF 1ST PIPE SECTION: 
I ! TOTAL PERFORATED AREA: ! 2 N D  PIPE SECTION: Not Noted . I  

i ' yoTEs/CWEyIs: 
I I QmENTS I 

1 %D PIPE SECTION: Not Noted 
I 

i i 
I f RISER JOINING METHOD: Not Noted 

PROTECTION SYSTEM 

I RISER PROTECTIVE PIPE LENGTH: i PROTECTIVE PIPE 0.0.: 
OTHER PROTECTION (* NONE NOTED) I 

I I 

rlus THE UELL FLUSHED AFTER INSTALLATION? : N/A ' 
I 

W A SENSITlVITY TEST PERFORMED ON THE YELL : N/A 

REMRKS -- C W E N T  AREA 
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FEMP-01RI4 DRAFT 
October 12.1993 

RECORD MONITORING UELL INSTALLATION 
11/09/92 

DATE: 02/18/88 
DATE: N/A 

PROJECT NAME: F e r n a i d  RI/FS FIELD ENG./GEO.: 1. WLDBERG 
PROJECT NO. : 602.3.2 CHECKED BY : Not  Notad  
BORING NO. : 3004 N,E COORDINATES: &01627.82, 15T1896.2 
E L L  NUIIIER: 3001 DATE OF INSTAL.: 02/17/88 

BOREHOLE DRILLING 

I DRILLING FLUID(S>%kD: Feet )  I IS CASING TEdRARY??No 
I FLUID: UATER FROM: 3 TO: 135 I CASING TYPE : WOWITORING 
I FLUID: N/A f NOTES/COIIENTS: I CASING SIZE(S) USED: ( in Feet )  

I DRILLING MET-: e loo I TYPE OF BIT: F a t  He Hmmer I 

i 
I SIZE: 10 FROM: 0 TO: 135 I 
! I 

FROM: WATO: WA I CASING DIM.: c In. 

I SIZE: N/A FROM: N/A TO: N/A I i 
I 
UELL DESCRIPTION 

I TYPE: MONITORING UELL i RISER PIPE MATERIAL: S t a i n l e s s  S t e e l ’  ! DIAMETER OF PERFORATED SECTION: s RISER PIPE DIAMETERS: ! 
PERFORATION TYPE: Screen O.D.: 4 3/0 In. I.D.: 4 In. i 
AVG. SIZE OF PERFORATIOIS: A10 (In.) ! LENGTH OF 1ST PIPE SECTION: 10 Ft .  ! 
TOTAL PERFORATED AREA: 10 Ft .  1 ZND PIPE SECTION: N o t  N o t e d  .I 

i 
f NOTES/COIIENTS: SRD PIPE SECTION: N o t  N o t e d  I 1 C#QNTS i 

I 

i 1 RISER JOINING METHOD: THREAD AND COWd 
I i 

PROTECTION SYSTEM 

hs THE UELL FLUSHED AFTER IN~TALLATIW? : YO 
YAS A SENSITIVITY TEST PERFORMED ON THE UELL : No 

REMARKS -- QmENT AREA 

REMARKS : BOREHOLE YAS OVERDRILLED TO 135 FT. IN SEARCH FOR BLUE CLAY AND THEN 
GRMED TO 112 FT.; A BENTONITE PLUG VAS THEN SET FROM 112 FT TO 105 
FT. JUST ABavE THE “BLUE CLAY” E N W T E R E D  AT 108 FT. 

I I 
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FEMP-OlRI4 D R m  
October 12,1993 . 9.. 

.. . .  

)IOlITORING YELL INSTALLATIOY RECORD 
11/09/92 

PROJECT NAME: F c m L d  RI/FS FIELD ENWGEO.: DATE: 
PROJECT NO. : 602.3.2 CHECKED BY : Not Noted DATE: N/A 
BORING NO. : 3005 N,E COORDINATES: 481081.70, 1378080.2 
WELL -EA: 3005 DATE OF INSTAL.: 

BOREHOLE DRILLING 

I DRILLING METHOD: Not Not I TYPE OF BIT: N/A 
I DRILLING FLUIDCS) usu): &E NOTED 
I NOTES CUUENTS: CASING TYPE : Not Noted 
I I CASING DIM.: 

I ' I S  CASING fDlpQRARY?: N/A 

i 
I 

i 
I USING smcs) USOD: (units N/A) I 

1 
I SIZE: FROM: N/A TO: N/A 1 SIZE: N/A FRO(: N/A TO: N/A 
I 

I 
i 

YELL DESCRIPTION 

I TYPE: MONITORING YELL RISER PIPE MATERIAL: N/A f DIAMETER OF PERFORATED SECTION: 
I.D.: I PERFORATION TYPE: N/A 0.0.: f AVG. SIZE OF PERFORATIONS: CN/A) 

I TOTAL PERFORATED AREA: tyD PIPE SECTION: Not Noted f NOTES/CUUENTS: 3RD PIPE SECTION: Not Noted 

f RISER PIPE DIAMETERS: 
I 

LENGTH OF 1st PIPE SECTIW: 

i I 

i RISER JOINING METHOD: Not Noted 

.:.. 

COlllENTS: 
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FEMP-01RI-4 D R A R  
October 12,1993 

h. .. 
llOllITORING E L L  INSTALLATION RECOW) 

11/09/92 
PROJECT NAME: F e m n L d  RI/FS FIELD ENGJGEO.: BRAD DUNNING DATE: 12/09/87 
PROJECT NO. : 602.3.2 CHECKED BY : Not  N o t d  DATE: N/A 
BORING NO. : 3011 N,E COORDINATES: 4822c6.10, 13-2 
E L L  YU(BER: 3011 DATE OF INSTAL.: 11/21/67 

BOREHOLE DRILLING 

I I DRILLING METHOD: Le T o o  I TYPE OF BIT: F a t  He Hmrmcr 
I DRILLING FLUID(S)%ED: ( ik Faet )  f FLUID: UATER FROM: o TO: 115.4: CASING TYPE : S t a i n l e s s  stact 
! FLUID: M I A  FROM: MIATO: N/A : CASING DIM.: 4 In. ! 

I I S  CASING TEW&ARY7?No 

Y O T E S / M N T S :  I USING SIZE(S) USED: ( in F e e t )  f 
TO: 115.5 I I SIZE: 10 FROM: 0 i I SIZE: N/A FROM: N/A TO: N/A ! 

E L L  DESCRIPTIOW 

I TYPE: )IOWITORING YELL f DIAMETER OF PERFORATED SECTIOW: 
I PERFORATIOW TYPE: Screen O.D.: 4 3 / 8  In. 1.0.: 4 In. f AVG. SIZE OF PERFORATIOWS: 0.01 (In.) I LENGTH OF 1ST PIPE SECTION: 10 Ft .  

TOTAL PERFORATED AREA: 10 Ft .  
I NOTES/EQ*IENTS: I 3RD PIPE SECTIOW: N o t  Not& 
I i M N T S  I 
I 

RISER PIPE MATERIAL: S t a i n l e s s  S t e e l '  I f RISER PIPE DIAMETERS: 

I 2MD PIPE SECTION: 2.5 Ft. 
i 
I 

i 1 RISER JOINING METHOD: FLUSH JOINT THRWED 
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WIIITORING E L L  INSTALLATIOW RE- 
11/09/92 

PROJECT NAME: Femld  RI/FS FIELD ENG./GEO.: DATE: 
PROJECT NO. : 602.3.2 CHECKED BY : Not Noted DATE: N/A 
BORING NO. : 3019 N,E COORDINATES: 481615.11, 13TpoQ1.6 
UELL NWBER: 3019 DATE OF INSTAL.: 

80REHOLE DRILLING 

i I DRILLING METHQ): Not Not 
I DRILLING FLUID(S) USED: &E NOTED 
I NOTES C#IENTS: f USING TYPE : Not Noted 
I i USING DIM.: 
I USING  SIZE^ USED: (units WA) f 
I I SILE: FROM: N/A TO: N/A i f SILE: N/A FROM: N/A TO: N/A I 

TYPE OF BIT:  N/A 
I IS USING TEMWRARY?: N/A I 

I 
I 

I 

UELL DESCRIPTION 

I TYPE: IIO)(ITORING UELL I RISER PIPE WATERIAL: N/A f DIAMETER OF PERFORATED SECTION: 
I PERFORATIW TYPE: N/A I 0.0.: I.D.: f AVG. SIZE OF PERFORATIOWS: (N/A) i TOTAL PERFORATED AREA: 

f RISER PIPE DIAMETERS: 
f LENGTH OF 1ST PIPE SECTION: 

i C#IENTS 
'i 2ND PIPE SECTION: Not Noted 

I 
I 
I 
I 

NOTES/C#IEYIS: 3RD PIPE SECTIOW: Not Noted I 
I 

I 
RISER JOINING METHOD: Not Noted 

PROTECTIOW SYSTEM 

I RISER PROTECTIVE PIPE LENGTH: 
I PROTECTIVE PIPE O.D.: I 

I OTHER PROTECTIOW (* NONE NOTED) I 

i i 

i rfus THE WELL FLUSHED AFTER INSTALLATION? : N/A ' 
UAS A SENSITIVITY TEST PERFORMED OW THE YELL : N/A 

REMARKS -- C#IENT AREA 

WWCIENTS: 

B-2-45 
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October 12.1993 

' h r r  
1 

BWITORING YELL INSTALUTION RECORD 
1 1 /09/!?2 

PROJECT NAME: F e m l d  RI/FS FIELD ENC./GEO.: D. OAUEY DATE: 11/16/87 
PROJECT NO. : 602.3.2 CHECKED BY : Not  N o t e d  
BORING NO. : 3064 N,E COORDINATES: 481920.37, 1378947.2 
YELL W E R :  308r, DATE OF INSTAL.: 11/14/87 

BOREHOLE DRILLING 

DATE: N/A 

DRILLING METHOD: Cable T o o l  I TYPE OF BIT: F l a t  Head Hrancr 
DRILLING FLUIDtS) USED: ( in Feet )  I I S  CASING TEIlWRARY?: No 

FROM: 2 TO: 124 I CASING TYPE : WlWITORING 

t 

i 

TO: 124 i 
I 
I 

FLUID: UATER 

NOTES/COWIIENTS: CASING SIZECS) USED: (in Feet )  
FLUID: N/A FROM: N/ATO: N/A 1 CASING DIM.: 4 In. ID 

I 1 SIZE: 10 FROM: 0 
I SIZE: N/A FROM: N/A TO: N/A I ! ! 

YELL DESCRIPTION 

f DIAMETER OF PERFORATED SECTION: 
I PERFORATION TYPE: Screen I O.D.: 4 3/8 In. I.D.: 4 In. f AVG. SIZE OF PERFORATIWS: .OlD (In.) f LENGTH OF 1ST PIPE SECTION: 10 Ft .  i TOTAL PERFORATED AREA: 10 Ft. 
I NOTES/COWIIENTS: 3RD PIPE SECTION: N o t  Noted 

I RISER JOINING METHOD: THREAD AND COWL; I 

PROTECTION SYSTEM 

I RISER PIPE MATERIAL: S t e i n l e f i s  S t e e l '  f RISER PIPE DIAMETERS: I 

.I 
I 

TYPE: RWITORINC E L L  

i 
2 N D  PIPE SECTION: N o t  N o t e d  

1 #MENTS i 

RISER PROTECTIVE PIPE LENGTH: 5 Ft .  1 OTHER PROTECTlOli (* NOTED BELOW) 
I PROTECTIVE PIPE O.D.: 10 In. ! I LOCI(ABLE CAP YITH LOCK ' 

REMARKS -- EOI(EN1 AREA 

R E M K S  : UHITE CORRECTION VAS MADE BY D. OAKLEY AT THE TIWE THIS FORM UAS 
CUWLETED . 
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October. !2,, 1993 

#IlTaRlNG M%L 1NSTALUTlON RECOQD 
11/09/92 

PROJECT NAME: F e m L d  RI/FS FlELD ENGJGEO.: DATE : 
PROJECT NO. : 602.3.2 CHECKED BY : Not Noted DATE: N/A 
BQRlNG YO. : 4001 N,E CWUDINATES: a1297.s. 1378768.3 
YELL MLMBER: lo01 DATE OF INSTAL.: 

BOREHOLE DRILLING 

I DRILLING METHOD: Not Not TYPE OF BIT: N/A 

I NOTES 001YENTS: I WlNG TYPE : Not Noted I I U S l N G  DIM.: I f USlNG SIZECS) USED: (UftitB N/A) I I I SIZE: FROM: N/A TO: N/A 
I SIZE: N/A FROM: N/A TO: N/A I I 

1 

I 

DRILLING F U l D ( S )  USED: &E NOTED I 1S USlNG TEMPORARY?: N/A 

i 
I I 

b 

P 

Y 

ELL DESCRlPTlON 

TYPE: W I T O R I N G  YELL I RISER PIPE UTERIAL:  N/A 
D I W T E R  OF PERFORATED SECTION: 
PERFORATIOW TYPE: N/A O.D.: I.D.: 
AVG. SIZE OF PERFORATIONS: ( W A )  
TOTAL PERFORATED AREA: 
NQfES/ComEy7S: 3RD PIPE SECTION: Not Noted 

I RISER PIPE DIAlOTERE: 

f LENGTH OF 101 PIPE SECTION: 

* i  2 N D  PIPE SECTION: Not Noted 
I 
I 
I 
I RISER JOINING IQTHQ): Not Noted 

i I 
IAS THE UELL FLUSHED AFTER INSTALLATIOU? : N/A 
Us A SENSlTIVI lY TEST PERF- OU THE YELL : N/A 

REMARKS -* CaWENT AREA 

WIWENTS: 
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MONITORING YELL INSTALLATION RECORD 
1 1 /09/92 

PROJECT NAME: Femld RI/FS FIELD ENGJGEO.: I(. CARMAN DATE: 09/07/90 
PROJECT NO. : 602.3.2 CHECKED BY : E. TROLLINGER DATE: 09/20/90 
BORING NO. : 4011 N,E QIORDINATES: t82257.09, 1371955.3 
S L L  NUIBER: 4011 DATE OF INSTAL.: 09/13/90 

BOREHOLE DRILLING 

DRILLING METHOD: b b l C  1001 TYPE OF BIT: Flat Head Hmmer I 
I i I DRILLING FLUID(S) USED: (in Feet) 

! FLUID: N/A FROM: N/ATO: N/A ! CASING DIM.: 4.0 In. I D  ! 

I I S  CASING TEMPORARY?: No 
FLUID: HZO FROW: 0.010: 193.01 U S I N G  TYPE : MONITORING YELL 

I NOTES/COIIENTS: CASING SIZE(S) USED: (in Feet )  ! 
i 1 SIZE: 8.0 FROM: 0.0 TO: 193.0 i 

SIZE: N/A FROM: N/A TO: N/A ! ! ! 
i i i 

YELL DESCRIPTION 

I TYPE: HWITORING YELL f DIAMETER OF PERFORATED SECTION: 
I PERFORATION TYPE: Screen I O.D.: 4 3/8 In. 1.0.: 4 In. f Am. SIZE OF PERFORATIOIS: 0.010 (In.)! LENGTH OF 1ST PIPE SECTION: 10 Ft. 
I TOTAL PERFORATED AREA: 10. Ft. 2ND PIPE SECTION: Not Noted f NOTESICWENTS: %D PIPE SECTION: Not Noted 

I RISER PIPE MATERIAL: Stainless Steel' 
I RISER PIPE DIWTERS: 

i 

i 
f 

I HINGED, LOQCING L I D  CWER YITH I i 

GROUND SURFACE I NSL I . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i -----____-------_______ f ____I___________________ I 

1 BOREHOLE F I L L  RATERIALS TOP BOTTol Top I BOTTol I 

I 

i COWENIS i 
RISER JOINING METHOD: THREADED - fLUSHiJOINTED I 

I 

PROTECTION SYSTEM 

RISER PROTECTIVE PIPE LENGTH: 5 Ft. OTHER PROTECTIOI (* NOTED BELW) I 
I PROTECTIVE PIPE O.D.: 10.7 In. 

I TEN DISTANCE ABOYE/BELOU ELEVATION 
I I 

51u.87 
582.9 

2.0 F t .  

-2.5 Ft. 
0.0 

i TOP OF RISER PIPE 
GROUND SURFACE 
BOTTOM OF PROTECTIVE PIPE i i I 

. - - - - - - - - - - - - - - - - - _ - - - - - - - - - - I  -________-- !  -__________!  _ _ - _ _ _ _ _ _ _ -  I - _ _ _ _ _ _ _ _ _ _ _  I 
I 

E:z/stury 1 0.0 165.0 N/A ' N/A f 165.0 193.0 f N/A f N/A 
PERFORATED SECTION 170.0 180.0 N/A I I 
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GROUNDWATER WITHIN THE GLACIAL OVERBURDEN 
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RADIOLOGICAL RESULTS 
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RADIOLOGICAL RESULTS 
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. .  

1984 GRQlWDUATER STlDY 
GRWUOUATER YITHlN THE GREATER MIAMI A W I F E R  

RhDlOLoGlCAL RESULTS 
r .  i ' &  

DEPTH, 
SAnPLE F E W  YELL TOP OF 

LOCATIOU (1) NO. SCREEN URANlul IRON 
ft. W L  W L  

W1 s 
W l d  
Mu8s 
lRwd 
llyp 
W10 
W l  1 
Wl3d 
Wlcd 
W15d 
W l M  
W17d 
Wlad 
W19S 
Wl9d 
wuzos 
UU2W 
W 1 S  
w22s 
P- 1 
P-2 
P-3 
08- 1 
os- 1 
os-2 
os-3 

NA 
NA 
w 
NA 
NA 
NA 
NA 

2013 
2014 
2015 
2016 
2017 
2018 
2019 
3019 
2020 
3030 
2021 
2022 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

75 
175 
131 
1 76 
97 

120 
76 

126 
44 

185 
67 
To 

120 
88 

132 
67 

119 
82 
89 

186 
186 
189 
20 
74 
90. 
60. 

0.0089 
0.0000 
0. 0006 
0.0000 
0.0015 
0.0190 
0.0039 
0.1010 
0.1400 
0.0018 
0.0250 
0.0015 
0.0033 
0.0021 
0.0240 
0.0006 
0.0021 
0.0140 
0.0150 
0.0006 
0.0006 
0.0000 
0.0053 
0.3000 
0.3500 
0.0430 

(1) W M o n i t o r i n g  Yell 
P - P r o d u c t i o n  Yell 
OB 5 Observation Yel l  
OS = O f f s i t e  Yells 

NA - N o t  Applicable 
E s t i m a t e d  D e p t h  

SOURCE: G r o r n d w a t e r  S t w  Task C R e p o r t ,  
0- & M o o r e ,  July 1985 

8.2.3.1 

0.4 
5.5 
1.1 
3.2 

4 . 2  
0.5 
3.6 
6.6 

cO.2 
4.0 

4 . 2  
0.4 

4 . 2  
0.4 

4 . 2  
4 . 2  
0.7 

4 . 2  
0.2 
5.9 
3.6 
2.6 
1 .c 

4 . 2  
4 . 2  
1 .4 
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