Figure 1

Figure 2

Figure 3

Figure 4

Figure 5

Figure 6

Figure 7

Figure 8

Figure 9

Figure 10
Figure 11
Figure 12
Figure 13
Figure 14
Figure 15
Figure 16
Figure 17
Figure 18
Figure 19
Figure 20
Figure 21
Figure 22
Figure 23
Figure 24
Figure 25
Figure 26
Figure 27
Figure 28
Figure 29
Figure 30
Figure 31
Figure 32
Figure 33
Figure 34
Figure 35
Figure 36
Figure 37
Figure 38
Figure 39
Figure 40

List of Figures

<

Facility Location Map

Facility Topography Map

Facility Area Designations

General Facility Layout

Geological Map

Carlile School Fault Location

Area Soils Map

Depth to Bedrock Isopach

Geologic Surface Map

Top of Bedrock Structure Map

Geological Cross Sections and Location Map
Bedrock Aquifers and Recharge Areas Near Facility
Alluvial and Terrace Aquifers Near Facility

General Chemical Quality of Groundwater Near Facility
Availability of Groundwater Near Facility

Water Well Survey Location Map

Terrace Groundwater System Potentiometric Surface
Shallow Bedrock Groundwater System Potentiometric Surface
Deep Bedrock Groundwater System Potentiometric Surface
Farm Pond Locations

Background Soil Sample Locations

Site Characterization Units

Storm Water Sample Locations

Gamma Scan Resulis

Uranium Levels @ Elevated Gamma Scal Locations
Uranium Levels in Sources

Ra/Th Levels in Sources

Surface Water Sample Locations

Uranium Levels in Sediments

Ra/Th Levels in Sediments

Uranium in Soil 0-1 foot depth

Uranium Levels in Soil 1-5'

Uranium Levels in Soil 5-10'

Uranium Levels in Soil 10-15'

Uranium Levels in Soil 15-20'

Uranium Levels in Soil 20-25'

Uranium Levels in Soil 25-30'

Uranium Levels in Soil >30'

Ra/Th Levels in Soil 0-1 foot depth

Uranium in Terrace GW System



‘ List of Figures {continued)

Figure 41 Uranium in Shallow Bedrock GW System
Figure 42  Nitrate in Terrace GW System
Figure 43  Nitrate in Shallow Bedrock GW System
Figure 44  Fluoride in Terrace GW System
Figure 45  Fluoride in Shallow Bedrock GW System
Figure 46  Wetlands Sample Locations
List of Attachments
ATTACHMENT TITLE
I Ft. Smith and Tulsa STAR Data
! Structures and Equipment Survey Results
i Impacted Material Volume and Activity Estimates
\Y Data Quality Assessments



J

Figures

SCR



-_ﬁ STATE OF OKLAHOMA

TULSA

OKC

FORT
| SMITH

LOCATION M AP

SEQUOYAH FUELS CORPORATION
SITE CHARACTERIZATION REPORT

' FACILITY LOCATION MAP
i AUNME O FO0005A

T FIGURE NO. 1 || <9




17
it
P — :
;ia; ~ ;
[y -
Y t
.Y : 3
TN oA TN :
N oA ", A i v i‘ﬁ\ I O =
Boem Sy | i i ) 1 i e A
L \\'X ‘g . \‘x 2. zsq’ut:r{%&g} “ «%\“
‘ oA > . Lo L§ iy \’\—\_'9
A N \“}“ %, *’—‘E’sﬁﬁ (;;{ L N}
et X k Y - T —
T ! BAS o~ N B
T N\ L =
P I R S e IS S Tt NN B
Bt e ) . : =00 PN T -] .,
N M, N T CSEPnd SN M, ]
Y S fas /R TP i, VIRERE FNy o
A4 P j ¥ {1 S i
YRR HAN ., g LY, L
o R Looobihe f .
- 3 - + 3

o i R
A e 3

TR~

etV 45

>
s LFareman Cem:

¢ T
== L=

Al

7 /ZB M&i‘%}‘:

SEQUOYAH FUELS CORPORATION
SITE CHARACTERIZATION REPORT

TITLE:
[ TOPOGRAPHIC MAP
1 Mile PREPARED. B! SFC FLOWE  SIPC00264

[REVIEWED 3V: KS

s FIGURE NO, 2




o

i,

g
JC_
/

/7

e

T

Hwy. (10)

ROBERT S. KERR RESERVOIR
{(ARIKANSAS RIVER)

LEGEND

PROCESS AREA - - -

8
i ——— ____ ——————

meemes INDUSTRIAL  AREA
PE%‘IM’ETER

— =

e INTERSTATE @
a——

———

=

SEQUOYAH FUELS CORPORATION
SITE CHARACTERIZATION REPORT

TITLE:
SFC FACILITY ARFA DESIGNATIONS
SFC FLENNE:  SFCO006B
REVIEVED BV KS
e FIGURE NO. 3

0T




N

A

ST R acsooR
o, W 1AL )
oo suae 830)
FERTIUZER POND AREA

}tu

SEQUOYAH FUELS CORPORATION
SITE CHARACTERIZATION REPORT

e

CENERAL FACIQ TY LAYOUT

SFC FLOWE SFC00014
KS

[REVIEWED BV,

FE—TWFIGURE NO. 4




Atoka
wand
to
of water
quality.
DL ARUMA

Lt COS

=

BEIR OEST

1 TN

S

Phitip A Chenoweth
= SECRIOY AR § HASK
GEOLOGIC MAP

WEBBER FALLS AREA

T
HHHRE
:

After M.V. Marcher 1969

SEQUOYAH FUELS CORPORATION
SITE CHARACTERIZATION REPORT

GEOLOGIC MAP

SFC FLOWE  SFC00654

11,/23,98 FIGURE NO. 5

CO%



o

i
ST TIPSy s PR ._.
+
{

——

=
f

|

‘ u
ot ot |
P, \.‘_‘__“ E - 1 5
N
\ " | ™
N
\\ |
% \‘?‘\\
; N
\.I\“n -
. ~ L]

S 1, Sop - 3 .= #
/ [»]
.}(:,,”(... m— e T ey
//
//
/ 0]
22
W N —
/
e

28

e
4

Lt. Gray Indicates locatlon of Carlile fault zone.

Tan Indicates areas along the fault zone where streams have
truncated the zone and deposited alluvial flood plains,

|
|
|
|

14

26

iRoun

| Upson Siding

-
A .
6’ .
" a.
i
?
il
7 n‘i
i
|
- |
L " ‘;
S U E e
g »
- :
“-hl:k“%‘ -

Mountain

SEQUOYAH FUELS CORPORATION
SITE CHARACTERIZATION REPORT
[TITLE
CARLILE SCHOOL FAULT
FREETR SFC FLEWE  SPCO025A
T KS
S — FIGURE NO. 6

cO



LEGEND STATE OF OKLAHOMA

PcC2 Pickwick loam, 2-5% slopes, eroded

PcC Pickwick loam, 3-5% slopes

LoD3 Linker & Stigier soils, 2—-8% slopes severly eroded
SnC Spiro silt loam, 2-5% slopes

HeF  Hector-Linker—Enders comlex, 5-40% slopes

VaB  Vian silt loam, 1-3% slopes
VaC Vian silt loam, 3-5% slopes
Ma Mason silt loam
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RECHARGE AREAS

Patterns of red lines on the map show known or potentlal recharge
areas for the various bedrock aquifers.

Recharge Areas This pattern shows areas that ore known

to be part of the recharge area for a bedrock aquifer:
Includes outcrops of the aquifer and of overlylng porous
and permeoble rocks hydraulically connected with the aquifer.

This pattern shows oreas thot may
be part of the recharge area for o bedrock aquifer: Includes
areas where confining strata may contaln poathways for downward
movement of water to the aquifer, and safety zones (generally
extending 4 miles beyond the known limits of the aquifer) that may
overlle unknown extensions of the aquifer or rocks hydrau-
lically connected with the aquifer.

BEDROCK AQUIFERS

Colored areas on the map show distribution of bedrock aquifers, which are
the rock units generally considered favorable or moderately favorable far
development of ground-water resources. Bedrock aquifers are listed below
by geologlc age from oldest to youngest. References, listed at the end of
each aquifer description, Include Hydrologic Atlases (HA) and Other Reports
that provide more detolled Information. All references are given in a 4-page
pamphlet thot accomponies K.S. JOHNSON'S map.

Keokuk and Reeds Spring Formations (Mississippion in age). This
northeastern Oklahoma unlt, also referred to as the “Boone Formatlon”

or ‘Boone Chert,” consists of limestone and cherty limestone beds that
locally are froctured or cavernous. Thickness ranges from 230 ft.

In south) to about 400 fL In north. Wells consistently yleld more than

3 gpm, and some yleld as much as 50 gpm. Water is of good quality (generally
less than 500 mg/L dissolved sollds) although typically it Is hard, Recharge
areas Include outcrops of aquifer and of overlylhng Mississipplan limestones
and shales above aquifer. Potentlal recharge areas Include oreas

in northwest where aquifer underlies younger Pennsylvanian rocks) also
areas that extend 4 miles west and south of aquifer Limits,

Reference: HA-1, HA-2) also Other Reports 33. 38, 44, 49, 51, 61,

SEQUOYAH FUELS CORPORATION
SITE CHARACTERIZATION REPORT

& BEDROCK AQUIFERS AND RECHARCE AREAS

NEAR FACILITY
[ FLEWE S RC0034A
e TR FIGURE NO. 12
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EXPLANATION

Alluvium and Terrace Deposite (Quaternary in age). Unconsoliated deposites of
- sand, silt, clay, and gravel that occured along or adjacent to modern and ancient

rivers and streams. Thickness generally ranges from 10 to 50 ft. (Locally as much

as 100 ft.). Wells generally yeild 10 to 500 gpm of water(locally several thou-

sand gpm). and most water is of good quility (less than 1,000 mg/L). Recharge

areas are essentially the same as distribution of the alluvium and terrace deposites.

STATE OF OKLAHOMA

SEQUOYAH FUELS CORPORATION
SITE CHARACTERIZATION REPORT
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et FLOWE S PC00354
v

s F IGURE NO. 13

COTH




Lamop  Geaben:

e - H

i o
'Htstﬂraru}
B ig

b et
(T R

S Ty

el ‘o ¥

¥
Yol .
. S R W ‘
B ‘
%
i ] .
\ A t
J i
£l 1 - . »‘ ;
o v
} A >
TR

LEGEND

Chemical quality of water generally good to excellent

b
L]

This area includes alluvium along the Arkanas and Cana-
dian Rivers and some terrace deposits in Tulsa, Wogoner, and
Muskogee Countles. Hardness Is the most troublesome chemical
characteristic; 90 percent of the water samples tested were hard
or very hard. The total disolved solids was low to moderate; less
thon S5 percent of the samples exceeded 500 ppm. Except ot o few
places, sulfate, chloride, and nitrate concentrations were low.
Because of the low to moderate sodium and disolved-solids con-
tents, most of the water from these deposits Is sultable for

irrigation.
Summary of Available Chemical Data

CONCENTRATION HUMDER
(PPM2 oF
MAXIMUM MEDIAN MINIMUM ANALYSES

Hordness 640 235 26 44
Sulfate 198 32 0.0 44
Chloride 62 15 08 44
Nitrate 65 0.7 0.0 38
Total dissolved solides 702 335 86 44

STATE OF OHLAMONA

Chemical quality of water fair to good

This area Is underlain by the Keokuk and Reeds Spring
Formations and older rocks. Hardness Is the most troublesome
chemical characteristic; 70 percent of the water samples tested
were hard or very hard. (38) percent of the samples hod
o total dissolved solid content greater than 500 ppm. The sulfate,
chloride, and nitrate contents are generally low, except locally.

Summary of Available Chemical Data

Chemical quality of water generally poor to fair
This area Is underlain by shale, slitstone, and sandstone and
some terrace deposits. Of the water samples tested, 57 percent
contaln more than 250 ppm sulfate, 10 percent contained more
than 250 ppm chloride, and 53 percent contalned more than 500

CONCENTRATION Number
PPM) OF
MAXIMUM MEDIAN MINIMUM ANALYSES e g

Hardness 1,172 162 20 47
Sulfate 840 14 0.0 47
Chloride 840 16 0.2 47
Nitrate 62 2.2 0.0 47
Totol dissolved solids 2,300 320 50 47

ppm total dissolved solids. Four samples contalned more than 45
ppm nitrate; two of these were taken from wells that are ap-
parently polluted. Water from sandstone Is least highly mineralized
ed, whereas that from shale, particularly shale that contalns coal
beds, Is most highly mineralized.

Summory of Avallable Chemical Data

Concentration NUMBER
(PPM) of
MAXIMUM MEDIAN MINIMUM ANALYSES
Hardness 3,020 144 4.0 83
Sulfate 3,150 36 4.2 84
Chloride 713 44 2.0 84
Nitrate 82 16 0.0 82
Total dissolved sollds 5,160 581 63 84

:\T:_-Ea—%a-_

Hardness

Sulfate

Chiloride

Nitratc

Total dissolved slida,
meamured

Total dissolved solids,
caleulated

Not determined
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& CHEMICAL QUALITY OF CROUNDWATER
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Most favorable for groundwater supplies

This area Includes alluvium along the Arkansas and Canadion
Rivers and some terrace deposits along the Arkansas River. Wells
In alluvium along the Arkansas River are reported to yield up to
900 ?pn (gallons per minute)) larger ylelds might be obtalned
locally, Alluvium along the Canadian River Is untested, but
yields comparable to those from olluvium of the Arkansas River
probably could be obtained. Area B, shown by dlagonal lines near Braggs, Is
underlain by terrace deposits, up to 90 feet thick, that may yleld
up to 100 gpm.

Moderately favorable for groundwater supplies

This area is underlain by the Keokuk and Reeds Spr-ln? For-
mations ond, In T, 13 N, R, 23 E, by rocks of Pre-Mississipplan
age. Wells In the Keokuk and Reeds Spring Formations are re_
Ported to yield as much as 20 gpm and, locally, more. A few
springs yleld several hundred gallons per minute. Some of the
Umestones and sandstones, particularly the Burgen Sandstone

in T. 13 N, R 23 E., and In the vicinity of Qualls, are reported
to yleld UP to 20 gpm.

Least favorable for groundwater supplies

The area Is underlaln by shale, siitstone, and sandstone of
Pennsylvanlan age and by terrace deposits malnly along the

Pl g shores of Eufoula Reservolr. Most wells in the shale, siltstone,

Nt et and sandstone yleld only o fraction of o gallon per minute to a
few gallons per minute. A few wells are reported to yleld as much
as 20 gpm. In local areas, terrace deposits along Eufaula Reservoir
moy yleld 10 gpm or possibly more.

« Spring
Number beside spring symkol is yleld in gallons per minute.
e= estimated yleld Yield data cbtoined in 1966,

"

¥
Well

Upper number is depth of the well In feet) middle number

Is depth to water in feet below land surface In 1966 and 1967
lower number s yleld of the well In gallons per minute e=
estimated value, r = reported value, f = flowing well, +
height of water level above ground level,u= unknown.

g
AFTER M.V.MARCHER, 1969

BTATE OF QuMLANOMA
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WATER WELL IN USE

I

WATER WELL NOT IN USE

UNABLE TO OBTAIN SAMPLE
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vE DOMESTIC WELL
12

SFC: OLD WATER WELL ON SEQUOYAH
N FUELS CORPORATION PROPERTY

STATE OF OKLAHOMA
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AFTER U.S.G.S. 7.5 MINUTE TOPOGRAPHIC QUADRANGLE GORE, OKLAHOMA, REVISED 1974

REFUSED SFC SAMPLE REQUEST ON MAY 9-10, 1991
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WATER LEVELS COLLECTED IN MARCH 1998
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Water levels collected in March 1998
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Water levels collected in March 1998
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HA307 & HA308 ARE LOCATED APPROXIMATELY
12 MILES WEST OF MAIN PROCESSING PLANT.
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Gamma Scan Results
Gross Count Rate Ranges

. Baseline

@ > Basciine and < 3 times Background
.>3ﬁmBackgronnd
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Uranium Natural Concentration

(pCi/g)
@ Less than 35
@ 35 to 110
@ Greater than 110
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