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drilling is generally at the interface of the laterally
continous thick shale unit and the overlying shaley-sandstone.
Approximately 10% of the time, moisture will be evident in
the gray shaley-sandstone, before the interface is reached

(see Figure 2, 15-to-20 foot interval).

Geologic Cross-Sections

Two geologic cross-sections have been prepared from the
lithologic logs provided in Appendix A. Figure 3 is a plan
view of the treated raffinate storage pond area showing the
location of the cross-sections presented in Figures 4 and
- Cross-section A-A' is an east-west profile, and B-B'

is a north-south profile view.

The geologic sections show a generally flat-lying
stratigraphy, with an apparent gentle westerly dip. Outcrop
measurements at other locations at the Sequoyah Facility
site show the true dip to be at approximately 4° in a

northwesterly direction.

Correlation of the stratigraphy encountered during drilling
is relatively easy across the site, particularly when the
thick, fissile shale unit described previously is encountered.
Although some uncertainty develops in correlating the borehole
information from well 2344 near pond 6 Dbecause of
inter-tonguing of an wunconsolidated sand and a sandstone
unit, the geologic cross-section in Figure 5 represents a

realistic interpretation of the subsurface data and is



consistent with the 1lithologic discontinuities observed in

outcrops of the Atoka formation.

Pond locations have been superimposed on the geologic sections
to provide a reference to the earth-moving work done for
pond construction. The ponds were specifically constructed
to rest upon the dense, hard, dry, tan-gray sandstone unit.

The sandstone unit was easily identifiable during excavation,

POTENTIOMETRIC SURFACE IN THE TREATED RAFFINATE POND AREA

The monitor wells in the treated raffinate pond area allow
construction of an area potentiometric surface. The
potentiometric surface map shown in Figure 6 was constructed
from water levels of December 4, 1985. The data show a
west-southwesterly groundwater flow direction beneath the
eastern ponds, which gently turns more to a west-northwesterly
direction beneath pond 5. A gradient of about 0.02 is fairly

constant across the site.

POND CONSTRUCTION

The treated raffinate storage ponds were constructed to
provide optimum groundwater protection. The ponds are lined
with a synthetic material (Hypalon) which is underlain with
a leak detection/collection system. Below the detection

system is a two-foot-thick (minimum) compacted natural clay

liner. Additionally, groundwater monitor wells are in place




around the pond area to detect any leakage through the

synthetic and clay liners into the uppermost aquifier.

Each of the five ponds (3E, 3W, 4, 5 and 6) has a storage

capacity of 14.4 X 106 gallons with a 3-foot freeboard.

Ponds 3E and 3W were constructed in 1979. Construction
involved excavation to the top of the hard, dry, dense
sandstone previously described. A two-foot-thick (minimum)
natural clay liner was installed on the hard sandstone and
the embankments and compacted to 95% of standard Proctor
density to produce a liner with a laboratory permeability
equal to or 1less than 10’9 cm/sec. A slope of 3% to the
south was maintained on the clay 1liner to allow for a
collection point should pond leakage occur through the
synthetic liner. Six, three-inch perforated PVC underdrains
were installed 75 feet apart, above the clay liner and extend
across the width and up the embankments of each pond. These

underdrains comprise the leak detection/collection system.

The PVC pipes were installed in approximately 15-inch deep
trenches in the clay liner. The trenches were excavated
into the underlying sandstone formation to maintain a two
foot thick compacted clay liner beneath the underdrains.
The trenches were then backfilled with gravel and sand to
assure collection of any fluid. A two inch thick sand layer
was extended across the entire pond bottom to provide a

permeable pathway for movement of any leakage to the



underdrains. The impervious, synthetic Hypalon liner overlies

the sand layer and leak detection/collection system.

Pond 4 is immediately east of pond 3E (see Figure 1) and
was constructed in mid-1980 in the same manner as that
described above for ponds 3E and 3W, except that the leak

detection/collection system uses four-inch PVC pipe.

Ponds 5 and 6 were con. tructed in early 1985, using the same

design as pond 4.

Construction of all five ponds was supervised by Hemphill
Corporation of Tulsa, Oklahoma, an engineering consulting
firm. A field technician was on-site and performed daily
inspections and tests to insure the ponds were constructed
to specifications. A professional engineer monitored the
pond 1installations and certified that the ponds were

constructed in strict accord with design specifications.

POND PERFORMANCE

Pond 3W developed raised areas or blisters in the synthetic
liner in 1979 as fluid was introduced, indicating gas
development beneath the liner and possible leakage through
the synthetic liner. Leakage of the top liner was verified
by fluid collected in several of the pond underdrains. Fluid
also collected in pond 3E underdrains, although the liner

did4 not blister. Both ponds were emptied, the underdrains




were pumped dry, and the synthetic liners were either replaced

(3W) or repaired (3E). Following the repairs, monthly
sampling of the leak detection/collection system did not
detect any fluid until July 1985 when less than 1 gallon
of fluid was detected in the southernmost underdrains of
each pond. Re-sampling on a weekly schedule thereafter failed

to detect additional fluid.

Pond 4 has not experienced any fluid collection in the pond

underdrains since utilization began in mid-1980.

The leak detection/collection systems in both ponds 5 and
6 have collected small amounts of pond fluid since being
put into service. Fluid was detected following first
introduction of treated raffira.e solution. The ponds were
emptied immediately, the underdrains were pumped to dryness,
and the synthetic liners were resealed along suspected leaky
seams. When fluid was subsequently placed in the ponds,
liner leakage occurred at estimated rates of 18 gallons per
day (gpd) from pond 5 and 22 gpd from pond 6. These leakage
rates are calculated from the amount of fluid pumped from

the underdrains back into the ponds each week.

The small gquantity of fluid appearing in the leak
detection/collection system indicates each synthetic liner
may have a small hole. An estimate as to the size of the

holes is possible using Darcy's law:




Q = KA (dh/dl)

where Q = discharge (i.e., rate of fluid accumulation
in underdrains)
K = hydraulic conductivity (estimated permeability
of sand layer beneath synthetic liner)
A = cross sectional area (i.e., area of hole in
liner)
dh/dl = hydraulic gradient (i.e., height of fluid column

in pond over 2" sand layer beneath liner)

Rearranging the above equation and substituting numerical
values, the size of the hole in the pond 5 synthetic liner

is calculated to be:

Q
A = K (ah7dl)
& gpd
100 o E i
%2"2 0.167 £t

A = 0.00167 sq. ft. = 0.24 sg. inch (hole size)

For pond 6,
22 gpd

A = 100 G
32‘2 - 0.167 Ft

A = 0.00193 sq. ft. = 0.28 sg. inch (hole size)




Such holes with a combined area calculated above would be

extremely difficult to find in liners that each cover more

than 2 acres.

The time it would take for any leakage through the synthetic
liners to pass through the 2 foot clay liner can also be
theoretically calculated by applying Darcy's Law.

v = Kv (dh/dl)

where v = velocity of fluid

Kv = vergical hydraulic conductivity
(10 cm/sec, liner placement criteria)

dh/dl = hydraulic gradient (i.¢., unit gradient
assumed because fluid is not allowed
to build up in the collection system)

# = porosity (assumed to be 20%)




Substituting the appropriate values, the travel time for
the fluid to cross the two foot thick clay liner is calculated

to be 386 years.

No evidence has been developed which suggests that there

have been any leaks from the pond systems to the surrounding

environment.

TREATED RAFFINATE POND GROUNDWATER MONITOR WELLS

Monitor Well Locations

The existing monitor well network in the pond 3E, 3w, 4,
5 and 6 area is shown in Figure 7. These wells surround
the pond area and include replacement wells for those removed
due to pond construction. In addition, those wells that
occasionally go dry (wells 2322 and 2323) have been paired
with nearby deeper wells. (Three of these wells, FTP-2B,
-2C, -2D, were installed to evaluate nitrate and uranium
concentration in the well FTP-2A area south of the ponds
in accordance with license Condition 14 (report in

preparation).)

The wells, aside from the FTP wells, were installed
specifically to provide a comprehensive monitoring program
for detecting potential treated raffinate pond leakage effects
on groundwater, in accordance with License Condition 12.
The wells are located in the likely direction of fluid

movement should leakage occur through the pond liners. Their




location also takes into account the results of a detailed

area electromagnetic survey.

Monitor Well Construction

Eightecn groundwater monitor wells have been installed around
ponds 3E, 3W, 4, 5 and 6 (Figure 7) to monitor potential
pond leakage effects on the groundwater. All wells have
been completed in the uppermost groundwater horizon, as this
represents the route of potential migration should leakage
occur. Three monitor wells that were previously installed
in the late 1970's (wells OW-1, OW-4 and OW-4A) have been
drilled out and plugged (bentonite/cement slurry), as they
were located in areas of new pond construction (see Pigure
% Other existing older wells (2322 and 2323) have been
supplemented with deeper wells after the shallower wells
became dry. Appendix A contains all well completion records

for the treated raffinate pond area monitor wells.

All but one of the eighteen wells were installed using the
air-rotary method of drilling. This method allows careful
logging of drill cuttings and early detection of moisture.
In one case a 1liquid detergent solution was erroneously
introduced during drilling to aid in returning cuttings to

the surface (well 2343).

As previously described, the probability is very 1low for
finding significant quantities of water in monitor wells

established in the first water bearing horizon on the facility
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what the features represent, e.g., "bedrock highs" or
potential groundwater plumes possibly originating from the
nearby raffinate ponds. Subsurface topographic features
and "bedrock highs" were eliminated as possible causes of
the anomalies, based on consistent lithologic data over the
a.ea. To enhance the interpretation, groundwater monitor
wells were installed and carefully logged in each of the

apparent anomalous areas and provided site specific data.

AREA GROUNDWATER QUALITY

Interpretation of the EM Survey Results

Water obtained from the groundwater wells installed in each
of the three apparent EM anomalies was analyzed for nitrate.
The nitrate concentration is a key parameter in interpreting
the reason for the anomalous features and whether the
anomalies are related to leakage from the treated raffinate
storage ponds or some other cause. The nitrate concentration
in the ponds is approximately 30,000 mg/l; therefore high
levels in the groundwater could be an indication of seepage
effects. Nitrate movement through clay would approximate
that of water, and attenuation would be low, meaning leakage
would be expected to show levels closer to 500-1000 mg/l

or higher rather than the much lower concentrations noted.

The groundwater data (Table 1) show nitrate levels to be

less than 10 mg/l in two wells (2345 and 2347) and 20 mg/l



in a third (2346). These low nitrate concentrations would

not b= a significant contribution to the conductivity

anomalies detected by the EM survey. The data also show
sulfate, a double charged anion in solution, is present at
elevated concentration, which would contribute to higher

conductivity values for water in each of the three wells.
The origin of the sulfate found in these three wells is not

\
\
|
|
|
|
\
?
certain. The source 1is clearly unrelated to the storage
of treated raffinate solution in the lined ponds or to the
application of treated raffinate as fertilizer -- the treated
raffinate solution does not contain appreciable sulfate
concentrations. There are also no reported near-surface

sulfate minerals in the area.

The elevated sulfate values may be a result of alum,
(KA1(504)2x12H20). Alum was stored in 1979 on the ground
surface in the vicinity of the treated raffinate pond area.
Impinging rainfall and surface run-off could have dissolved
some of the alum and carried the sulfate down through the

soil profile to the water table.

Overall Groundwater Quality in the Raffinate Pond Area

Groundwater quality in the treated raffinate pond storage
area may be interpreted from water chemistry and elevation

data summarized in Table 1. These data lead to four key‘

observations:




First, nitrate concentrations are irregular and
do not correlate with apparent water flow directions,

Second, suggested potentiometric surfaces are
smooth, indicating no subsurface mounding associated
with a liner leak;

Third, sulfate concentration is irregular and
can be explained by early practices which are not now
followed; and

Fourth, the uranium concentrations are background

levels for all wells.

Wells 2345, 2346 and 2347 were located in areas found to
be anomalous noted by the EM survey. Nitrate levels were
10 mg/l in two wells and 20 mg/l in the third. Such low
levels clearly do not indicate a close source of high-nitrate

fluid.

Well 2343 was installed to monitor water quality near Pond
6. High initial pH (8.5) and sulfate concentration (4200
mg/l) can be traced to detergent added by the drilling
contractor to return cuttings to the surface, contrary to
instructions by Sequoyah Fuels. Nitrate level in the well
is approximately 40 mg/l, and may be due to concentrated
fertilizer runoff leaching from a preconstruction topographic
low spot down to groundwater. Longer monitoring is required

before definite statements can be made.




Well 2344, also near Pond 6, exhibits nitrate concentrations

of approximately 20 mg/l. Small elevations over background

can be indicative of leaching from the experimental raffinate

applications of several years ago. Continued careful

monitoring is planned.

Wells 2340 and 2341 were installed in Spring 1985 to monitor
potential leakage from Pond 5. Well 2340 apparently was
improperly cemented by the drilling contractor as evidenced
by high pH and was drilled out and plugged in November 1985.
An offset well, 2340A, shows a small elevation of nitrate

over background (19 mg/l) which will be followed.

Two wells north of ponds 3 and 4, wells 2348 and 2349 show
the highest nitrate concentrations in the area, at
approximately 60 mg/1l. Three possible reasons can be
postulated for the higher readings;
(1) possible residual fluid from Pond 3 liner leakage,
which was repaired,
(2) past raffinate application in the area, or

(3) a present day leak.

The last option is ruled out as no fluid is being captured
in the adjacent pond underdrains, the potentiometric surface
does not indicate a flow in the direction of the wells and
the observed groundwater concentration is much lower than

the treated raffinate fluid.
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FIGURE 2 GENEFALIZED LITHOLOGY IN THE RAFFINATE POND AREA
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TABLE 1. RECENT WATER QUALITY DATA
FROM ALL WELLS IN THE
LINED RAFFINATE POND AREA
(EXCLUDES FERTILIZER TEST PLOT (FTP) WELLS)

Well g:;zlgg Eﬁ;ggg;ézity pPH ?322¥2 ?géll) LEELI) z§:fzst§vel
2350 1.-26-85 571 7.9 4 66 0.055 526.29
2347 11-26-85 3240 7.7 5 980 0.013 519.49
2349 11-26-85 1200 7.3 58 250 0.008 513.42
2344 8-85 - - 14 1,030(4/85,€0:008 510.45
2346 11-26-85 3540 7.3 20 1,650 0.016 509,87
2343 6-85 - 7.2 41 (8/85) 4,200 €<0.027 509.09
2348 11-26-85 1300 7.6 56 219 0.013 505.28
2322A 8-85 - - 6.2 450(4/85) 0.009 498.20
2342 8-85 - - - 0.1 1,030(2/85)€0.005 497.75
2345 11-26-85 2660 7.4 1 1,250 0.021 493,02
2340A 11-26-85 3990 7.3 19 2,340 0.010 490.53
2341 8-85 - - 0.4 2,000(4/85)€0.006 484.81
2322 11-26-85 (dry) - - -- - (dry)
2323 8-85 (dry) - - - - (dry)

Data arranged in decending water level elevation, i.e. upgradient to downgradient

-34-



Lithologic Data From Borings And
Monitor Wells In The
Lined Raffinate Pond Area
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MONITOR WELL FTP-2B
SOUTH OF POND 3
SEQUOYAH FUELS CORPORATION

GORE, OK
Depth
(B;ilg: [~———— PVC Cap, Vented
LITHOLOGY in Feet TOCd1.95' Above
T VEEEA T " Brade
Orange-Gray, Silty W
Clay - A _ 2 5 4" 1D PVC Csg,
’ Threaded Ccuplings
Gray, Silty-Shale 5
= T Portland Type I
P = —6.5" Cement w/5%
: Bentonite
Dark Gray, Hard
d
R 1L0 7 7/8" Borehole
— bl — 11,5
Alt. Gray Shale-Sand- [
stone Sequence - —13.5
Us |
Dark Gray, Soft Shale
w/Sandstone Stringers
@ 17.5' to 18.0' Bentonite Seal |
- - 18.0' |
Lt. Gi,, Hard Sand- o 20.6" — “id__ 8-12 Frac Send
stone; Damp &% Shaley 4 5—_-Pack -
@21.0' to 22.0'
- - 23.0° 5' of 0.010 inch
Dark Gray Soft Damp : PVC Screen
Shale ;rs T
25.6'— — Bottom Plug

"Well Installed: 11-11-85 by Jim Winnek, Inc.

T.D. - 25.6'



MONITOR WELL FTP-
SOUTH OF POND 3

SEQUOYAH FUELS CORPOR
GORE, OK
Depth
Below
Grade
LITHOLOGY in Feet
Lt. Gray Sandy-Silt; r
Damp @ 0-2.5'
- F 4 —4.5' 5
Lt. Gray, Maroon, Grn, [ T
Hard Sandstone - sl B
Lt. Brown Shale =
w— s -8.0'
Brown, Soft Shale 10
Gray, Hard Sandstone: % :};:g.
Dark Gray, Soft
Blocky Shale _ = 15.00 W5
Dark Gray, Hard Sand- [z
stone & Shale Sequence >
- el 20,00 40
Gray Shale -
J - 3 -21.5'
Dark Gray, Soft Shale 2l 5
- BB 1.5
Lt. Gray, Soft Shale

Well Installed: 11-11-85 by Jim Winnek, Inc.

2C
ATION

18.0' — b

20.0" - =

291" =\

- PVC Cap, Vented

— T0C 1.65' Above
P rade

-‘.“.'
' 4" 1D PYC Csg,
Threaded Co:plings

Portland Type I
Cement w/5"
BentoniiLe

7 7/8" Borehole

» Bentonite Seal

8-12 Frac Sard
Pack

5' of 0.010 inch
PVC Screen

Bottom Plug



Gray, Clayey
Silt

Lt. Gray-Brown Shale

w/Sand

Gray-Maroon, Hard
Sandstone

Gray, Shaley Sandstone
Gray, Hard Sandstone R

el ~ 12,0’

Dark Gray, Soft
Shale

Gray, Hard Sandstone

Gray Shale

Gray, Hard Sandstone 3
Becoming Shaley @ 19.0'

Dark Gray, Soft,
Damp Shale

MONITOR WE'L FTP-2D

SOUTH OF FOND 3

SEQUOYAH FUELS CORPORATION

4 ~-7.0'

1 9.0

4 -10.0'

-15.0'

7.0
—17.5'

=20.5'

GORE, 0K

140

Well Installed: 11-11-85 by Jim Winnek, Inc.

r—n—— PVC Cap, Vented

T0C 1.8' Above
rade

4" 1D PVC Csg,
Threaded Couplings

Portland Type I
Cement w/5%
Bentonite

7 7/8" Borehole

Bentonite Seal

8-12 Frac Sand
Pack

5' of 0.010 inch
PVC Screen

Bottom Plug

\
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Brown, Silt-Loam

Red-Brwn, Sandy Silt [P==

Lt Gray, Whte Sndstne

Lt Brown, Sandy Silt

Tan, Gray Hard Sndstnef - -
Limonite Stain - &

Tan, Highly Weathered
Shale; Sandstone Lens
@ 9.6-9.8'

Tan-Gray, Hard
Sandstone e

Lt Gray, Sandstone

Tan-Gray Sandstone

Gray Sandstone

Tan-Gray, Weathered ~
Sandstone

Gray, Hrd Sandstone —

Tan, Weathered Silty-
Shale; Damp

Gray, Hard Sandstone [

Tan, Shale

Gray, Shaley Sandstone f

Gray, Shale w/Sand-
stone Stringers

Gray, Damp Shale

Black, Fissile Damp
Shale

MONITOR WELL 2322A
NORTHWEST OF POND #3
SEQUOYAH FUELS CORPORATION

GORE, OK.
Depth
Below
Grade
in_?et
1-2.0'
3.2
-4.1"
\ _‘-5
7.6
] -8.8"
‘ 140
s
19.0°
Al
22.0%
25
4 -27.5°
-29.8' 30
- 30,4
32.0
=33.0¢ 3

Well Installed: 4-3-85 By Hemphill Corporation

PVC Cap, Vented

Grade

po—e TOC 2.7' Above

5" ID PVC Csg,
Glued Coupling

Portland Typ=

I Cement

7 7/8" Borehr'le

2.3' Bentoni'e

Gravel Pack

10" of Saw-Cut
Csg, 2" Apart
Around 3 Sides

of Csg.

Bottom Cap

Wb



MONITOR WELL 2340A
SOUTHWEST OF POND 5
SEQUOYAH FUELS CORPORATION

Depth
Below
Grade
Fill Material
¥ 3 5 5- '"'5
Brown, Weathered Soft Eu—= '
Dark Gray to Black ’
Hard Sandstone, Brwn &
Weathered @ 9.0-9.5'_ _ 9.5
Brwn, Weathered Shale =-10.0" 140
Brown, Hrd Damp Shale -11.0'
Sandstone :
Gray, Hard Sandstone
- 24.0'
Brown, Weathered, Damp s
Fissile Shale
Well Installed: 11-13-85 by Jim Winnek, Inc.

GORE, OK

= T0C 2.6' Above
_ Grade

4" ID PVC Csg,
Threaded Couplings
Portland Type 1
Cement w/5% Bentonite

7 7/8" Borehole

Bentonite Seal

8-12 Frac Sand
¥ Pack
1].2'-
@ 4—5' of 0.010 inch
- 1 PVC Screen
16.20= Xt ;jji}-Bottom Plug




MONITOR WELL 2341
WEST OF POND #5
SEQUOYAH FUELS CORPORATION

GORE, OK.
f p—PYC Car, Vented
Depth
Below T A 9
Grade ——T0C 4.2' Above
E P
LITHOLOGY in Feet Grade
//// 4 >
’ / =—5" ID PVC Csg,
Fill Material; R Glued Coupling
Cobbles; Loam; Sand;/?_/ | #— Portland Tvpe I
Clay , A9 5 Cement
2' Bentonite
Brwn, Weathered 5
Shale w/Sandstone
Lenses; Damp —
Brgn Soft, Damp
nds tn : - ‘ravel Pack
srgé Soft, Damp — 1o Gravel Pac
Sndstne
Tﬁ"r’ Soft, Weather- E 5' of Saw-Cut ’ i
ed Shale - 2" Apart Around
| 3 Sides of Csg
A >
Ll.S 14 44— Bottom Cap
Black, Moist ’ 111 Clitetnes
Fissile Shale ’ ’ -

Well Installed: 4-4-85 By Hemphill Corporation




MONITOR WELL 2342
SOUTH OF POND #5
SEQUOYAH FUELS CORPORATION

GORE, OK.

Depth
Below
Grade
__LITHOLOCY in Feet

Tan, Moist Silt <3S T
Brwn Clayey Silt w/— B==

Sndstn Frag. - .
Brwn/Tan C?ay Shale

Lt Gray, Hrd, Sndstie |
Brwn, Soft Sndstne

——¥———— PVC Cap, Vented

TOC 2.7' Bbove
Grade

5" 1D

Glued

Brwn-Gray, Silt-Shale
Tan, Hrd Sndstone =
Shale/Sndstne LayerX
Tan Shale; Damp (?)_
Tan Sandstone

Brown Shale

i
O W ONO H Wrorn

Tan Sandstone
Tan-Brown Shale

|
LI Py B

Gray, Hard Sandstone;
Limonite Stain @ 15-
15.2'; Thin Shale
Layers Bwtween 15.2-
19.5'

tstone- |5
\
)

Brown-Gray Sil
Shale; Damp (?

10

of Saw-(Cut
CS} ’ 2" f\pdrt
Around, 3 Sides
Gray, Hard Sandstone; (2% ; . of Csg

Shaley @ 23.5-23.7'
and 26-26.5"

Black, Soft, Damp
Shale; Sandstone Lend]
@ 30-30.2' & 36-36.2'

Well Installed: 4-2-85 By Hemphill Corporation




LITH

Br::, Clayey, Moist
i -
?an, Clayey, Moist Sand

Brown, Clayey Moist Samd

Tan-Gray, Silty Sand ~ F

Tan, Soft Sandstone =

Brown, Silty-Sandy Clay [A i

Tan & Gray, Shaley Clay [gi&

Gray, Hard Sandstone
w/Limonite Staining

Brwn, Soft, Moist SndStd:

Hignty Hractired 8 1s-
L ¥ AL {imonite Staining
Tan, Damp Shale

Gray, Damp Shale

Gray, Hard Sandstone
w/Thin Brown Shale
Layers -

Well Installed: 4-2-85 By Hemphill

MONITOR WELL 2344
SOUTHWEST OF POND #6
SEQUOYAH FUELS CORPORATION

GORE, OK.
Depth
Below
Grade
OLOG!. in_feet
-l.2
L4 -2.0'
~5.0' ML
-b.5"
~%5.8'
8.5
J0.20 0
-14.0'
-15.00 4
W
o
N Z‘_O
223,00 WL
Corporation

. -
N Y V0 T
il

M

PVC Cap, Vented

T0C 2.4'
Grade

Above

5" 1D PYC Csg,
Glued Coupling

Portland Type
I Cement

7 7/8" Porehole

1.6' Bentonite

Gravel Pack

7-1/2"' of “aw-
Cut Cso, 2"
Around 2 Sides
of Csg

Bottom Cap
Drill Cuttings

Apart



MONITOR WELL 2.
SOUTH OF POND
SEQUOYAH FUELS CORP(

GORE, 0K
Depth
Below
Grade |
_LITHOLOGY _ in_Feet |
Tan, Damp Sandy-Silt; W |
i’ A 7 — - - ] -5'
ay, Sandy-Silty C13y A
Er y, Sandy y 2! f _ 2.5
Gray to Black, Soft
Blocky Shale _ _5.0" 13
Med. fray, Hard Shale. E -6.0'
Lt. Gray to Med. Gray,
Soft  Crumbly Shale g
- -9.0'
Brown, Weathered, Soft E 140
Shale - -11.0"
Lt. Gray, Hard Sand- |
store; Thin Shale Lay- 115
er @14.1' - 14.5"'
- -17.0'
Gray, Soft Siltstone _ -18.0'
Alt. Gray Shale & Sndstps ~19.0'
Gray Shale, Damp 29
@ 21-22'
Gray, Hard Sandstone — :22'0.
Brown, Damp Shale  —F -35:8'
Gray, Hard Sandstone 2B
- -26.0'
Black, Soft Fissile
Damp Shale
- -30.0' 3P

Well Installed: 11-12-85 by Jim Winnek, Irc.




MONITOR WELL 2346
SOUTHWEST OF POND 6
SEQUOYAH FUELS CORPORATION

GORE, OK
Depth
Below I 1——PVC Cap, Vented
Grade
: TOC 2.2' Above
_LITHOLOGY 12_Feet Brade
4" 1D PVC Cso,
Fill Material Pre- Threaded Couplings
dominately Brown-Clay- EEL]
ey Silt Portland Type I
49 Cement w/5% Pantonite
fve 7 7/8" Borehole
- oy — 8.0
' Bentonite Seal
: Lo
Brown, Weathered Sand- |.
stone, Damp Shaley @ i
ok 12,80 [idf
g;i'f}}f:?-S-lz Frac Sand Pack
- e 15,00 U5 S S A
Gray Sandstone = pa=—d =15 5 E"{EA_
Brown, Weathered : o
< : = e = 10" of 0.010 inch
Soft Shale to Mudstone = ~18.0" ?1 E PVC Screen
Gray, Hard, Dry Sand- 18 3
stone w/So1t Brown 20 2 {&
Shale @ 19 - 19,5 SRR f5
Dark Gray Hard Sand-— [~ —22.0' 22 8'— =34 —Bottom Plug
stone - -23.0'
T.0. - 23.0'
2]5

Well Installed: 11-13-85 by Jim Winnek, Inc,




MONITOR WELL 2347
EAST OF POND 6
SEQUOYAH FUELS CORPORATION

GORE, 0K
Depth
Below
Srale == PYC Cap, Vented
LITHOLOGY in Feet TOC 1.9' Above
- - i ade
Tan-Gray, Orange-
il 4" ID PYC Csg.
PRIRNS SAity Sy Threaded Couplings
. - - 4.0
Orange-Red Siltstone £ _ 5.0 15 Portland Type I
Cement
Gray Shale, Weathered
to Brown Mudstone @
7‘51 to 8.5' 7 7/8" Borehole
- - 8.5
Gray, Weathered, uo
Oxidized Sandy Shale
Oxidized, Weathered, 1.0
Sandy-Shale
- -13.0'
Gray, Hard, Sandy Bentonite Seal
Shale s
- -16.0'
Orance Shale - -17.0"
Gray-Brown, Soft, ’ i
Weathered Shaley MUdS£ -19.0" 5 —— 8.12 Frac Sand
Gray, Hard, Siltstone 20.0' 2.0 Pack
Brown Mudstone = fuaind =205 3
Gray, Hard Sandstone | i . 22 0° _
Lt. Gray Sandstone =25 &) A
. 22.5 4~ 10" of 0.010 inch
Lt. Gray Fissile * PVC Screen
Shale ~25.0' st z
Black, Soft, Damp =
Fissile Shale Ko T

Well Installed: 11-18-85 by Jim Winnek, Inc.



MONITOR WELL 2348
NORTH OF POND 3
SEQUOYAH FUELS CORPORATION

GORE, OK

Depth
Below
Grade
LITHOLOGY in Feet
Orange-Tan Clayey Silt pmwmen — -
— B _ 1.0
Tan to Gray Hard SdstiL Eoca -l'.g'
Gray Clayey Silt,
Stained Orange - 4.0 -F
Gray to Brown, Weather-
ed, Soft, Mudstone
. 1-9
- pred = 10.5'
Lt. Gray, Hard, Heather-;i
ed Sandstone; Shalely [g=as
@ 12.8' to 13.0" & 13.5"|ceemsia
to 13.8' e Ao Llj
Lt. uray to Brown
Weathered Shaley Silt-
stone -
Lt. Gray to Brown
Weathered Shale 210
Gray, Damp Shale Fal 20.84=
Lt. to Med. Gray Hard
Sandstone -
Med. Gray Soft, Damp <+
Shale w/Sandstone
Stringers -
Black, Soft, Damp
Fissile Shale ﬂ'o

Well Installed: 11-13-85 by Jim Winnek, Inc.

—— pPVC Cap, Vented
TOC 2.0' Above
rade

4" 1D PVC Csg,
Threaded Couplings

Portland Type I
Cement w/5%
Bentonite

7 7/8" Borehole

Bentonite Seal

8-12 Frac Sand
Pack

10' of 0.010 inch
PVC Screen

Bottom Plug




MONITOR WELL 2349
NORTH OF POND 4
SEQUOYAH FUELS CORPORATION

GORE, OK
Depth
Below
Grade
LITHOLOGY in Feet
Gray, C'layey Silt T == :o‘sl -r
Brown, Damp Silt
= -d.d
Med. Gray Hard Sndstn - E -13.0'
Tan-Brown, Orange Stain 5
ed Silt w/Gray Sand- -
stone Stringer @ 5.5°'
to 5.8'
- p=7.6'
Lt. Gray, Hard Dry
Sandstone 110
- | -=10.5'
Brown, Hard, Weathered
Sandstone, Soft @ 12" 13.0"
own, Weathered Soft ey
Bogg. Weathered Soft g2 1400
Lt. Gray, Hard Sndstn - -15.0' £
Brown, Weathered
Mudstone g
- 4 -18.0'
Alternating Soft Gray [
Shales w/Hard Gray Sandf. . . 240
stones =" -21.0'
Brown, Weathered Shale B3
Mudstone - = -23.0'
215
Black, Fissile, Damp 45
Shale w/Sandstone
Stringer @ 34.5' to ‘
34.6° - -a2.00
Gray, Hard Sandy- ' :
Siltstone to Sandstone -
TR 4
Gray, Very Hard SndstnC e ::gg:

Well Installed: 11-14-85 by Jim Winnek, Inc.

Note: Lithologic Log From Pilot Hole Offset 5' From Monitor Well

. +— PVC Cap, Vonted

TOC 2.25' Above
rade

4" ID PVC Csg.
Threaded Cciplings

Portland Type I
Cement

7 7/8" Borehole

Bentonite Seal

8 - 12 Frac Sand
Pack

10' of 0.C10 inch
PVC Screen

Bottom Plug



Tan, Clay-Silt

Lt. Gray, Weathered

Shale

Lt. Gray-Green
Sandstone

Dark Gray Weathered

Shale, Sandstone

Stringer @ 7.0 - 7.3'

Lt. Gray Shale

Lt. Gray Mudstone

Gray Shale

Gray, Hard Sandstone

Dark Gray Soft,
Fissile Shale

MONITOR WELL 2350
EAST OF POND 4

SEQUOYAH FUELS CORPORATION

GORE, 0K
Depth
Below
Grade
LITHOLOGY in Feet
-~ B T
- -1,7
- -4.5' 15
- { —6.8'
d 10,00 NLO
- -12.0'
- -14.7' 15
- -15.5'
- -18.0'
0
-
4%

Well Installed: 11-19-85 by Jim Winnek, Inc,

i p—PVC Cap, Vented

TOC 2.0' Above
arade

4" 1D PVC Csg,
Threaded Couplings

Portland Type I
Cement

7 7/8" Borehole

Bentonite Seal

—~8-12 Frac Sand Pack

10' of 0.010 inch
PVC S-reen

Bottom Plug




BORING LOG . MOLE NO. -4 |
e e s s

e R S YD T ———— r———
0 _Kerr-pM = Urani exzfluoride Canversion Fec.litv SHELT 0. 1 &
RXE LOCATION See Boring location Plan PATE  11.10.47
L gy, 536.6° 6w M BRID WY 3icanhoover AC6ED B Sems
SOSR BATA 2" Split Smoen W1 CF MAMMER  140Y  FAUL OF WM ag"
PENSTRDUETER DATA W1, 0F karem FALL OF WAX2EN
AUSER PATA : (N BAT°CL & BT PATA
brmH 55 O S, - (T S
a1 § "2 Fo01 DECUNION OF EATERIAS ‘aéi : :
2 | St o o o o [GE[TT] O St b
236.6 .0 D
- 3 ‘ . .
¥ Silt, Brown, Sandy,- Air Drilling
: a4 ! A little Clay, Moist - 2 1.C
| KRR L5 %30 Shelby Tube
a1 Clay, Tan and Brown, 2.C
"’36? Sandy, Silty, Moist,
3,047 Stiff w/Some Chert

K Gravels up to #"

2311 5.5

Shale, Tan and Brown,
Soft w/Brown, Hard,
Sandstone Fragments

528.1 8

Shale, Gray and Tan,
Firm

ARRANEIRALSRRGARSASAINARESANATARESRLASE

-

Sandstone, Gray, Fine
Crained, Herd

Bottom of Hole

TYTTRTRTI FRTTIRRTTI (ARUATRTE I

ARASRSREBAGERIREARSARANRIRAARALRRENERSAS)

HEMPHILL & SHLLEY DRILLING COMPANY . 3
— TULFZ OKLAMOMA oO! .EJ\’O, 1-5 _}
) T i S—— R e




PBORING LOG

1um Hoya €l .m

KSLE LOGTION _ See Roring locati ; BATE 11-2)

£, fLey. 538.5 . . RCED WY Ri 102560 BY Szme
Saatst pata 2" Spli 0C UT, OF RAMMER 140%&  FALL OF WAMNER 20"
PENETROMETER DATA T, OF RAMNRR FALL OF RANSE]

AUSER DATA CCOF BAR™SL & BT PATA  Mezvwvv Dty NX

DEPTH : RELARYS

: DESCRIPTION OF RAATERIALS -
ELEY. AXD B (Urideng Owrocrishes, Drifing
SO 4T (e, Galoc, Textura, Comeittoncy) Fivié Lom, Cosng Dets, Ere)

B0 5 ™

Clay, Sandy, Silty Air Drilling

Brown-Tan, Mois

'1_11;1 rnnlun 111 'hnuu

.

f'

l;mugu

>

-
]
1

|
|
|
5
|
|
|

1
x

|

TR—

Ulllii“!Lll_lHl

|
11

HEMPHILL & UHELEY DRILLING COMPANY
TULPA OFLAMOMA




e
BORING LOG CONTINUATICN SHEET

- |[HOLE NO. a.;

MO Kerr-McGee - Uranium Hexzfluoride Conver:sion Facility * SAEET NO. 2 oF 2
DEPTH NO. OF BLOWS [ il -1 REMARKS
gEv. | awo . - 0 ey~ g b s gg E2  (Dilling Owwrocteristics, Drilling
‘}816 K ;;hl P, , Tex un, dangy) s 3 P Loss, Casing Dete, )
Sandstone, Gray, Fine Coring Cont'd
Grained, Herd w/Thin .
Gray Shale Lenses
. . .
22 , S 22.5

Bottom cf ..e

lllllllllllllllllllllllllllllllllll“LLllllllllll]lllllJlllllllljjjlllllllllll

ISR AR R RN LI IR AN E R IR ARG NSRS A RN AANAR AARERESNEE NANNNSNASS ANONAEINEN ENERNED

HEMPHILL & SHELBY DRILLING COMPANY
TULSA OKLAMOMA

|HOLE NO, 3




AREE Sty B
g 0 _Kexx-McGee - llvapiym Hevafinride Conversion Facility SET K. B =
FAE LOCATION __See Roring locatien Plan BAE _11-20-67
E2 _HE._538.4' 6w RV BXID BY  Sisenhoover AQSCED BY  S2xe
BEALR BATA, 2" Snlit Sooon BT OF KNI 14CH#  FAUL OF narsfy 30"
PEMETRORETER BATA A L FALL OF WAKNSY
AUSED DATA COSE BARSEL & BT CATA Heavy Duty NX
KO, OF BLOWS - - i -
av. | o || o | e o w88 Bl e, ovmonim, bem
gty jSME n A e el A0 L1y P u"“""?"m:: g

BEORING LCS

IHCLE NO. . ‘

937.6 0

Silt, Brown, Moist

m

o
w
o
n
(03]

Clay, Sandy, Multicolored
Moist w/Sandstone
Fragments

529.4

Shale, Tan, Friable,
Soft

Hul

926.0

Sandstone, Tan, Weizthered

lllllllj

hl
I‘J
il

L]

{
T
1

!

o

N

»

n

=
Uil

Shale, Gray-Tan,
Weathered

T

-
T

Air Drilling E

Coring 14,0

, .
J..I_.l_.l__lfuuln__.;_l___l'unllu

Sandstone, Calcareous,
Hard

B6%

Cont'd

HEMPHILL & CHEILUY DRILLING COMPAMY
TULBA OFLAMONA

|

IHoLE pey e

B A S S —




—

BORING LOG CONTINUATION SHEET

IHOLE NO. -.f

SEEET KO.

-

~~~~~~~~~~ ‘
KO. OF 2LOWS =
o - REMARXS
ELEY. P DiSC(:I;"O;I of “‘m"’m ezls (Drifing Qharocteristics, Daliing
s v, Coler, Taxtum, Consisoney) |0 21 Auid Lows, Cosing Doic, Eic)
Sancstone, Calcareous, Coring
Hard
516.7 i .y
Shale, Gray, Tan, Friable
— A .
514.4 24,0 —
- Shale, Gray, Sandy
5
= =]
-y T
Fd
I
—E‘:’-_‘
510.4 28.0150
-Gk Shale, Gray
3=
-d:t;-
-53;1{: Note: VWater Seepage
- in Core.
e
ﬁ
b
i
— -
-
504.4 -

lllllllllljllJlLlllllllLlllll[LLl

Bottom of Hole

HEMPHILL & SHELBDY DAILLING COMPANY

TULSA OKLAMOMA

|HOLE NO.

| rmm' !



-——

BORING LOG

HOLE NO. 5-2 !

o

—— - - o—
¥ Mm Kerr-McGee - Uranium Hexafluoride Conversion Facility

S . ) ¢ 2 !

KoLt tocamon  See Boring Location Plan part 11-15-67
e _nEy S4l.1" W HEY. 0Ci0 BY Risenhoover LCSeEd §Y Scme
LuMEr pata 2" Solit Spoon BT OF wasur  140%  paul oF manusp 30"
PENETROMETER DATA BT OF niMeer g oF marsin

AUSER DATA CO2E SARYEL & BT BATA Heavv Dutv NX

DEPTH KQ. CF ELOWS - pENARC ®
PiR FOOT DESCRIPTION OF MATERIALS g
| Bm ) ga' — Pros, Gole, Tostens, Comsiouncy gg& (&ﬁgh«mﬂ':.'m
sa1,) | %k vy - Bl tom, Qg B, B
ey : QE Silt, Brown, Loose, L‘oislt Air Drilling
| - Clay, Silty, Yellow, '
Moist
938.6 2.5
3.0 Clay, Silty, Multicolored
— 3 w/Some Gravel 3" to 13"
4.0 f
0,
536.1 4 %

Clay, Sh2ley, Multicolored

-

Sandstone w/Clay Lavers
Weathered, Tan, Medium to
Fine Grained

38 b .
-y X ¢ Shale, Tan, Silty, Friable
-t
IHH Soft
o = B
- 1 4
moxt
$30.8 | 10143
p
:" Sandstone, Gray, Tan Coring 11.0
- w/Shale Layers
b Weathered
~.
ol
-
g
ek
:‘ 74.%
—
=
p= v
-
3 |
P K
8$22.6 18.54 Sandstone, Grav-Tan
:.‘ Sandstone, CGray, Medium -
o £ to Fine Grained, Calcareoup
20 .0+ {fard Cont'd 20.C

HEMPHILL & SHELEY DRILLING COMPANY
TULEA ONLAMOMA




SENENSESNI SN SEI SN NNEGAENFSNEANEESINSEURNRENI RN E OO O O O O T T Iy
i
-

Brilling

Flvid Loss, Casing Data, Eic)

(Driliing Ohorocteristics,

0N
JUNYS
ANIN0) TN
1m0 %

careous,
-~

we l

DESCRIPTION OF MATZRIALS
(Type, Color, Taxturs, Consigency)

P

.

A /
f SHELBY DRILLING COMPANY

£y

0/
»

r
e
|

e/
L)
p

LOG CONTINUATION SHEET

NO. OF BLOWS

2!

4
HEMPHILL

_ R GRS

qﬁ:d:jiﬂ:iﬂ

BOKii G
SR ek

o
=R




e o . —
3 BORING LOG CONTINUATION SHEET HOLE NO. 5-¢ ;

POJET Kerr-McGee - Uranium Hexafluoride Conversion Facility ~ SHEET KO 3 0fF 2 1

ELEY. AND ] PR foot SESIRIFTION OF MATERIALS gg (Driliing haraatadistics, Drilling

o Il %r, e (Typs, Golor, Texturs, Consistaney) Fivid Loss, Casing Dete, Ftc)

- -

% (C2E
RICOVERY

- shale, Blue Coring , Cont'd

X 74.4%

A

o |

49).7

Sandstone, Gray (Shaley)
Calcareous

1_11.1.1.|_1g.111.1.1'1n |.1'1.;1_41“1_11_11nuuu!__n_

41,9 | s9,0%5 59,2

Bottom of Hole

N
hNO
¥ Ly |
lllljj'l‘l[ ['lgll'lljllg 'ljllljjll
I 0!
i DB e B b e B
l'l'llnlL'lll|l'l'l '1'1'1'1'1
AN AR AR R AR AN SRR AN I NGRS SN A ARG AN MAG I NSNS SESSARANSR ANSRERINERINEANNOA N,

STTTRTETI FASITIITLIY,

HEMPHILL & SHELBY DHILLING COMPANY

TULSA OFLAMOMA FHOLE Nn Sep

s




EORING L.OG

iHOLE MO, 6.4

RUET Kerr-bicGee - llraniie Sexzfluoride Conversion Facil:sy BIET M. . B
KXE Loaney  See Boring Location Plan ~DATE11-20-67 ol
€0 Bty 541.) A IE BRI0 BV Risenhoover LCSED BY Seme —
LI pATA_2" Solit Spoon BT OF RAsum 1208  pay of mAk:sd 30" -
PIXETROUETIR BATA W 0F kiwvir AU oF wawin ——
AUSER DATA CCRE BARSTL & BT PATA  Neawvv Duty KX
k0. COF ELOWS [
ey, ‘:.1": 8 or "‘:’:""f o oy e gg R (Drising Orarocuristics, Brivimg
sy | U8 | 5 ey e Ol Tt Gnisee) (L S Frid Lom, Coog Dee, f)
::-i ,' Silt, Sendy, Brown Air Drilling 1
540.1) 1.0 =§.f s ‘
Clay, Sandy, Silty,
Yellow, Multicolored 2.0
3
3.0 4#% Shelby Tube o
- .' ?0
4.0 l"
. ’ ",
‘. ‘-‘
'P
¥
232.6 | 8.5=43
p ! Shale, Clayey, Tan
-~
foai | 10,047 i s
o F Sendstone, Green, Gray “azine =
w/Clay Layers
-
—F2zz l
528.3 | 12,80
:g.{—._ Shale, Cliyey, Gray, Tan
:gz
-/ .:J.'J
._";‘Z"
:‘_ by
:53;5
:z?
—t7 ] 1
- .
=7 .
522-1 19-0“" x L.
IR Sandstone, Crayv Shale; C
20.0 434 L1111 134 Psicarecus ' e cont'd 20.¢ [
HEM [ oY DitiL,. c
el A laorm o,




T e

BORING LOG co‘&rTlNUAIJON SHEET

MCECT Kerr-McGee - Uranium Hexafluoride Conversion Facilitv
DEPTH NO. OF BLOWS - "
ELEY. AKD E = N SECRFTION OF MATERIALS e 32 (Drilling  Oraracteristics, Drilling
»lb S 670 %) ﬂ nm, Calor, Texture, (ensigonty) i‘é Puid Loss, (.“' Deta, Ec)
U, S AP
-1 Sandstone, Gray, Shaley, Coring Cont'd
s OO0
Calcareous :
3:
- " 2
=
- 63%
= .
4
-l
=
516.1 25.9-::_
e Shale, Sandy, Gray, Hard
oy
.
-«%’u
510.9 | 30.&=4NT 30.2

FTTTITITI FUTITITITI [NSTI RIS NITITITIITITIIIITIITITITIT

Bottom of Hole

HEMPHILL & SHELEY DRILLING COMPANY

TULSA OMLAMOMA

|HOLE NO. ¢

—— e . - —



.

BORING LOG

HOLE NO. 7-: !

$29.7

Sandstone, w/Shzle Layers,
Gray

o

20.0

uunnhuuruduy

Shale, Gray, Tan,
Weathered, Friable

Hole)

(Bottom of

-
PS0IKY Merx-MMcCoe - Ursnium Hex2fluoride Conversion Facility SHEET 10, 1 G )
MXE LOGATION  See Poring Locetion Plan B )1)-1G-47 ‘
Q2 BEY. 543.7'  6W. RV 8D O Riceqhoover 102319 B Saze
fasaee pala 2" Solit Sooon WI. OF MARER 1404 FALL OF pAMNER 230"
PERETRONETER DATA BT, OfF Ririir FALL OF KARMY
AVSER pATA CCTE BIPREL & BT BATA Heavv Dutv NX

] 0. OF Bows 4 REMATYS
FEx FOOT DESCRIPTION OF MATERIALS ) e
ELEY. 't 5 . Pion, Goe, Tostom, Goshhon gg 53 (b:‘u: wn;.‘b;:q
faaa.z | B | = [ATlbn% ., Sy :
- $ilt, Brown, Sandy, A Air Drilling
1.0 =24 ¥ Little Clay, Moist
542.2 1 1.5 “Tf:
<k
.0 LA P Clay, Brown, Tan, Sandy, 2.C
<L : N
At- Silty, Moist, Stiff Shelby Tube -
A 3,00
d A H
), Shelby Tube -
7 4,00
.'\"'
538.2 | 5.5 <%
::_':2 Shale, Tan, Soft
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| BORING LOG ' HOLE NO. o.¢

2200600 Kerr-McGee - Uranium Hexafluoride Conversion Facility i SET KD, L e )
RRAE LocaTioN  See Boring location Plan : _DATE  11-21-£7
€2 HEv.  537.5' 6w EHEY 2980 8Y _ Pisenhogver \056D 81 Szme
" Split S BT OF MAXMER  140# FALL OF MAMMAL 20"
JRENETROMETER DATA ' VT OF Wi FALL OF NAMRSY
AuSER BaTA (O3F BARTEL & BT PATA  Heavv Duty NX :
®m "0, OF Mows - e i
PEE FooT DESCRIPTION OF KATERIALS g?' o JINER
i 3 S B, Seatny § iy Ry
sa7.s | ¥ A dritand) o
. & 9
1536.7 | 0.8 L Silt, Sandy (Moist) Air Drilling
| 74 Clay, Sandy, Silty,
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a0 Mk
b
; b
9.C .

931.5 6.0 =xilz

Shale, Clayey, Soft, Tan,

Friable

1929.3 8.2

: Sandstone, Gray, Green,
528.5 9.0 weathered v/Clav Lenses

-':T-‘ Shale, w/Sandstone Lenses,
yli Tan
10!.1 , -*

526-3 lCc.,‘-“-" o 10.7

Bottom of Hole

11111111111111111111111111111111111

l ¢
HEMPHILL & GMELBY DRILLING COMPANY
~ s L o]
TULSA OKLANOMA HOLE P 0. 2 s
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Drlling

Fuid Lem, Cesing Data, Etc)

Creroctenttics,

(Drill

o
Juan
A0

350 %

>
b4
8
.
b 4
0
J

DESCRIPTION OF PATERIALS
(Type, Color, Textuns, Consiztency)

SHELBY DRILLING

TULSA OXLAMOMA

NO. OF BLOWS
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BORING LOG — JHOLE NO.

rea for Raffinate Pond Five B N eqeer 1 OF

Borrow A

11 620 9
MOLE LOCATION _ 444 JEVIN QIV ) IS ) DATE

PROVECT -
9-27-83

Matheson

R ELEV. _ __WATER TaBLE 7Y , e LOG3CD —

b ——

kP £SC OF MATERIAL
FLEV v - -——v
i . : |

£ - TExTumy CONBInY ! gi12t | rYy-mun et

e ———————y

R SRS LA
] |
RPN, NN (SOOI (e ke
DRILLING Wyt

TYey

PENETRA

TE

(..' L T
S —. k-0 — -
FROW 10 _l aL0ws /6

| |
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AL AL LA LLA] A A A

5

AAAAA al

RECOVEIRmY

WATER LOSS
CEMENT (NO. SACKS)
REMARKS

ahibalansaaiansalasacassostosai aaaaatassassaaablaasassaaslaanhs

COMPULTING € SOINETRING *° GREOLOG ICAL INVESTIGATION L ENCINEER NG INSFRCTION

HEMPHILL CORPORATION

. 4834 SOUTH BIN0 EAsT Avenug
OFFICE-1918) 622.813) TULSA, OKLAMOMA 74148 AFTEN MOURE 87T .BE22
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(NO. SACKS)
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|
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CONMEBULTING ENGiNLEN I~ - QEOLOQICAL INVESTIGAT ION - ENCINEETING IMEPROT IO
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g SB834 SOUTH BIRD EAST AVENUE
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______BORING _LOG____ "THOLE NO. sc_

cor 1

Borrow Area for Raffinate Pond Five sweer 1

vocation __ 11,450N 7,650¢ B 1 9-27-83
)y ( 1394
waTER t1asLr D ¥ _ BORED BY Gabhby

v
MOWE/G

e T (. )|

b ———

e N—

WATER LOSS

CEMENT (NO

ACKS)

REMARKS

CONBULTING EHAINECRIMO - GQEOLOGICAL INVESTIOATION e ENG I NEERING INLPFECT IO

T
REMPHILD

x(”m ahee

=

HEMPHILL CORPORATION

OFFICE.(B'8) 822.913)

A0%4 S0UTH BIRD EASY AvEnuE
TULSA OKLAMOMA 74148

AFTER HOURSE BT BUAR




BORING  LOG JHOLE NO. sp

PROJECT  BOrrow Area 1'_cr_F{n_f_f1nate Pond Five  SHEET 1 or
7,370E

HOLE LOCATION

GR.ELEV. ____ arem tase Dty eomeo ev__Gabby

OF MAYERIAL
TEXTURE , CONBIRTENCY)

-
)

£

IO Ealxs -

PENCTRATION TEST

c
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|

sl
FRow |
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b - —

-

—————
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CORING

— e e ——

Y0 RECOVERmY

WATER LOSS

CEMENT (NO. SACKS)
REMARKS

o COMBULTING EMQINLEmInG - OEOLOOQICAL INVESTIGATION L ENOINEERING INEFECTION

P
st HEMPHILL CORPORATION

T4 & 3
\'f.El.P-(ﬁle-, . 4834 SOUTH BIRD EAST AVENUE

K".}:-{’\-(’ OFFICE.-T918) 8228133 TULSA, OKLAHOMA 741438 AFTER HMOURS FeY.8820




“BORING LOG - ~ |HOLE NO. st

provgcT__ Borrow Area for Raffinate Pond o bt dply b P __ smeer oF

MOLE LOCATION _ 77_‘11_!})Ar)i\!,'1' 1 s 380E B . . » ) _ DATE

GAR. ELEV

MATERIAL

AJALAIAILLALLALJAALLALA »

WATER LOSS

CEMENT (NO. SACKS)
REMARKS

lasaastasalsssssenzalang:

CONBULTING EMaINEEn NG - GEOALOJDICAL INVYARTIOATION E2 ENOINEETING INLPFECTION '

HEMPHILL CORPORATION EEL

4034 EOUTH BIRD EASY Avinug
QFricL. (918) 822.913)» TULEA, OKLAHOMA 74148 AFTER MOURSE BEBT BB22
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BORING LOG THOLE wNoO.

Borrow Area for Raffinate Pond Five

GROCECY

1 o Talalll > 4 ANe
11,1,)/‘1 «,6.‘,‘.’
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GR.ELEV. __ __ WATER TaBLE DTy
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CONSBTENRCY)
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— e .
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|
|
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B
B
.
-
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-
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-
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COMBULTING ENGINESR o 3 CEOLOJICAL INVESTIGATION - ENGINEENING INIPECTION

HEMPHILL CORPORATION

' 4834 SOUTH B3MD EasY AvEnug
Orricg. (918) €22.8133 TULSA. OXKLAHOMA 74148 AFTER HOURS 887.2021
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S

AT ' A -~y ina . M- 177N -
CATION —UOrQInales . A= 1IUSU .b[i
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a

DafFfs
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rd toc
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nate Po

4
nde
e

- P A S—
RGAN

SRS

BORED BY____ lan

AFTER DRILLI

A <

o

o

T

ng =

ﬁ(‘n.) [)‘l‘uli S s

____ LOGGED BY_

Dry

(TYPE, COLOR,

DESCRIPTION

M A
A

OF
TEXTURE ,

TERIAL
CONSISTENCY)

CASING

INFOXMATION

l FT-RUN

T 1
FT-PULLED

FT-

LEF

n

rown, M

1St

Sa

< a

A

".(j/‘/,

NSRS
| |

ORILLING

MUD

NO. SACKS

_BAG_SAMPLES
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-

Hard, w/Shale

Rl d bl

BEED GEEEE eunes caneny o

]

o AFEe=— e

10.0

JLJlllllllllllllllLlllAlLLl_LllllllLLL 111

n

to top

CORING

T0 l

——

RECOVERY

WATER LOSS

CEMENT (NO

*No.

1"

To

21.0

.

CONSULTING ENGINEEAING -

GEOLOGICAL INVESTIGATION

. ENGINEERING INSPECTION

B

HEMPHIL(

CoRronaATIon

2

HEMPHILL CORPORATION

OFFICE-(918) 822-313)

4834 SOUTH B3RD EAST AVENUE
TULSA OKLAHOMA 74145

AFTER HMOQURS




BORING LOG HOLE NO. p73

r < invah F Raffinate Po . - ’
PROJECT __Sequayah ftuels Raffinate Ponds, 6, 7, f " ___ SHEET

10000

LocaTion _Coordinates: N= 10800 F= 8990  (See Plan)

33.5 _WATER TABLE ___None  BORED BY_____ lane

AFTER DRILLING
DESCRIPTICON OF MATERIAL ASING INFORMATION

(TYPE, COLOR, TEXTURE, .ONSISTENCY)

Mo wt.

DEPTH
AND
SCALE

= : T
FT-RUN Iw PULLED| FT-LEFT

JLGND

o

it

1.4

.
17

|
|
| —

ORILLING MUD
Sl - — —
!NU SACKS

SAMPLES
N _DEWT

N—
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T T ‘_i
.'-'4\‘ .
b
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A A A A
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| |

|
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i
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lllllllllllllllllllljllllleAllellllllllllLlll‘lllLl

CONBULTING ENGINTERING L GEOLOGICAL INVESTIGATION - ENGINEENRING INSPECTION

-

HEMPRILD HEMPHILL CORPORATION

o CORFeRATIOn 4834 SOUTH BIRD EAST AVENUE
Wi -8 .."" CFFICE.- (818) 6229132 TULSA. OKLAHOMA 74145 AFTER MOURS 587 35822




BORING LOG HOLE NO. ps¢e

¢ } r 1 D ) f ,
—~eQUOYAN UL IS .. L 10 ! - L - - —___ SHEET
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LOLRITIVIN A UOCO LT 'LL:AA.
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T
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-

————
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INO SACKS
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A
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REMARKS
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BORING L HOLE NO. o |

PROVECT ___Rattinat. Poad 2 sweer | __or |
HOLE LOCATION Station: 111600, E7874 DATE 1-4-78
GR.ELEV. ______ WATER TABLE _Nona ___ BORED SY__lane — LOGOED ®Y___Hamph'll
(After 24 hours)
ey | 52" 12 DESCRIPTION OF MATERIAL CASING INFORMATION
' SCALE ‘3' (TYPR, COLOR, TEXTURE, CONGWTENCY) CIIE | FY-muN [FT-maLge| FT-LEPT
g SILT,Tan,Molist
o
B
Y DRILLING WUD
CLAY,SiIty,Red Brown-Tan,low Molsture |rve w0 _sacxs
PENETRATION TEST
FOw 1o I.!Ii'_
5.5
£.0 Y,Tan w/Gravel
¥:::] SANDSTONE,Tan & Gray
i
2.5 3ii
/7] SANDSTONE,Tan & Gray w/Clay Seams
g8s YT:: SHELBY TUBE SAMPLES
CLAY,Shaley,Tan-Gray nO. FROS T
1 b | 3.0
100
3 Bottom of hole
3
-
-3
E
R
: CORING
4 NOTE: Bag sample taken at: 7 wou o Rgcoveny
: 3.0-4.0.
p
r
R
-
K
E
s
- WATER _LOSS
3 CEMENT (NO_SACKS)
: REMARKS
4
CONBULT I Ed WEER I %8 . STOLOSICAL | NVESTISAT IO - €0  NERN I NG | NSPTCTION
- HEMPHILL CORPORATION
. - 4834 SOUTH B3IND EAST AvENnUE
OFFICE-(918) $22-913)3 TULSA OKLAMOMA 74148 AFTER MOURS 387.5923
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.+ JRING LOG HOLE NO. P-3
PROVECT __Ratfinate Fond 3 SHEET _ | of |
HOLE LOCATION Station: NI'%u0, EBQ69 DATE 1~-4-178
A3, |ORELEV ___ WATER TABLE _tionn  BORED ®Y_|ane LOGGED 8Y__Hamohll|
: (After 24 hours)
ey | %o g DESCRIPTION OF MATERIAL CASING INFORMATION
SCALE (TYPE, COLOR, TEXTURE, CONSETENCY) sz FT-AUN PT-PALED PT-LErTY
SILT, Brown
DRILLING MUD
2.1 Yy Fo sACKS
CLAY,Sandy, .an-Red Brown,Molst PENETRATION TEST
rou To wows /e’ |
3.9
:::: SANDSTONE ,Gray
8.2
CLAY,SI 11y, Tan-Gray
7-5 LR
::::] SANDSTONE,Tan w/Clay Seam at 8.5-9.0.
it SHELBY TUBE SAMPLES
9.0 :.' o RO o
: Bottom of hole 2 N 4 o
3 2 7.0 1.5
B
.
K
.
E CORING
E NOTE: Bag samples taken at: 7 Row To agcowwy
q 6.0-7.0.
.
r
:
-
3 |waTer Loss
g CEMENT (NO._SACKS)
; REMARKS
-
-
mmw . SEOLOSICAL | . RS HERN NG INSPECTION
HEMPHILL CORP7F -\TION
....!.'.!.l. 4834 SOUTH BIND EAST , -
OFFICE.-(91%) 922.9133 TULSA OKLAMOMA 74 " AFTER MOURS S87.9022
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BORING

LO HOLE NO. p.c |
PROVECT ___Ratflinate Pond 3 _ SHEET | of |
HOLE LOCATION _______ Station: NII1600, EB294 DATE 1-4-78

GR.ELEV WATER TABLE __Naona __ BORED 8Y___|ans LOGGED BY Hemphllil
(After 24 hours)
ELEV 053" e DESCRIPTION OF MATERIAL CASING  INFORMATION
SCALE g (TYPE, COLOR, TEXTURE, CONSWTENCY) sz FY-RUN [rT-PaLgD| FT-LEPTY
9 SILT,Red Brown
1.6 - ORILLING WUD
CLAY,Red Brown TYeY |
5 2 PENETRATION TEST
CLAY,Red Brown w/Gravel reom To wows /e’ |
50
E SANDSTONE ,Tan & Gray w/Clay Seams
ana. J:s :
CLAY,SI 1t w/Sandstone Fragments,Tan-
Gray
SHELBY _IL‘E SAMPLES
9.0 wO. ROw To
SANDSTONE & CLAY 2.0 5 7
10.0 |
CLAY,Tan w/Gravel %
12.0
27| SANDSTONE ,Clayey ,Gray & Tan !
% e} SKNTISTONE Ra BITs Conme
: mﬁom of Ml‘ 0w T RECOVERY
g
E
-:l NOTE: Bag samples taken at:
: 6.8-900-
ﬁ
-
-
e
- [WATER LOSS
g CEMENT (NO. SACKS)
: REMARKS
E
4
E
ok
4
CORBN. INEER I G L GREOLOBICAL INVESTIGATION & EnGINEER I NG | NOPECTION —ﬂ

OFFICE.(1918) 822 9133

HEMPHILL CORPORATION

4834 SOUTH BIRD EAST AvEnug
TULSA OKLAMOMA 74145

AFTER HOURS 587.9822
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BORING LOG " JHOLE NO.

Bottom of hole

pROVCTY Rattinate Pond 3 SHEET 1 oF
HOLE . CATION Statlon; NIl .00, E8489 DATE ___1-4-78
GR ELEV WATER TABLE _ tkne BORED 8Y__lane LOGGED BY ___ Hemphlll
(After 24 hours)
eev | Cawo | £ DESCRIPTION OF MATERIAL CASING INFORMATION
scaLe | S (TYPE, COLOR, TEXTURE, CONBMTENCY) s128 | rr-mum prromasge| rTeLer?
- SILT,Brown
[ o MR
CLAY,Very Siity,Tan Moist
| & DRILLING WMUD
CLAY,Red Brown Al w0 _sacus
PENETRATION TEST
30 s eow To l mn
CLAY,SI 1ty w/Sandstone Fragments, Tan- i j
Gray —
5.0
CLAY,Ten w/Sandstone Lenses, Brokeon . T— - ;
2.0 i sebin it T i it L et R
7 & :2::] SANDSTONE, Broken ,Gray
. CLAY,Sandy w/Sandstone Fragments,Tan-
A& Gray SHELBY TUBE SAMPLES
~#1 SHALE,Clayey,Tan-Gray w/Sandstone w0 7 ROM To
*2| Lenses ! 2.0 1.0
ik
7
:::Ej
12,8 CORING
i SANDSTONE ,Gray-Tan,Firm o - e
14.0 EE::

NOTE: Bag samples taken at:
3.0-4.0,7.5-8.5

WATER (LOSS

CEMENT (NO. SACKS)
REMARKS

CTOMSUL G HEER NG “ SEOLOBICAL INVERTIGATION . ENG INEEN G | MOSTCTION

HEMPHILL CORPORATION

A8 SOUTH BI0D EAST AvENnuE
OFFICE- (918) 832 9133 TULSA OKLAMOMA 74145 AFTER MOURS 387.5. 212




BORING LOG HOLE

PROJECT

HOLE LOCATICN

GR.ELEV

Ratflnate Pond 3 SHEET I

Station:N11460, E7971 DATE 1-4-7¢

WATER TABLE _None _ BORED BY__lang _ LOGOED "—hemam.u__t

(After 24 hours)

AND

T’g DESCRIPTION OF MATERIAL CASING INFORMATION

(TYPE, COLDR, TEXTURE , CONBETENCY) e FT-AUN  [FT-PuLED| FTeLET T

| SILT,Tan

" 3

DRILLING wUC

-
|m0 sacxs

CLAY,Siity,Red Brown & Tan,Molst PENETRATION TEST

s eou 10 | mowssg

e

A

CLAY,SIIty,Tan-Gray SHELBY TUBE SAMPLES

L2 7ROw

CLAY,Van-Gray w/Grave | 1 0
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7 LCLAY. . T?n-Gray
2 SANDSTONE,Tan w/Clay Seams

S
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“om of hole

CORING
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