87
P

0114040
CDR <

ADOCK

HYDROGEOLOGIC UPDATE FOR THE
LINED STORAGE POND AREA

SEQUOYAH FUELS CORPORATION
GORE, OKLAHOMA

Prepared By:

Hydrclogy Department
Engineering Services Division
Kerr-McGee Corporation

December 15, 1986

LICENSE SUB-1010
DOCKET 40-8027
CONDITION 12 SUPPLEMENT

861219
04008027
PDR



INTRODUCTION

On January 20, 1986, Sequoyah Fuels Corporation (SFC) submitted to the
Nuclear Regulatory Commission (NRC) a report addressing Condition 12 of
the facility's license SUB-1010. Condition 12 required SFC to reevaluate
the existing groundwater conditions in the area of the treated ammonium
nitrate solution storage ponds, describe the conditions and either justify
the current monitoring program or propose a new program for groundwater

monitoring in the area.

The Condition 12 report concluded the existing monitoring wells in the

storage ponds area and the leak detection-collection system were sufficient
for monitoring groundwater impacts and detecting any significant leakage

from the impoundments. The report recommended, however, installation

of six additional monitor wells between the ponds and an annual electromagnetic
survey (EM) in the lined pond area. Subsequently, six new wells were

instalied and arn EM survey was conducted.

This report presents the construction details for the new wells, the data
obtained from samp!ing these wells and ihe previously installed wells

and the results of the latest electromagnetic survey.

GROUNDWATER MONITORING PROGRAM

The Tocations of the groundwater monitor wells in th> lined pond area

as of December 1985 are shown in Figure 1. At that time, there were eighteen
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wells, fifteen of which were sampled quarterly as part of the lined pond
area groundwater monitoring program. (Three wells, FTP-2B, -2C and -2D

were installed in November 1985 as part of license Condition 14.)

in accordance with the Condition 12 report recommendations, six new wells
were installed at locations shown in Figure 2. The locations were chosen
to strengthen the overall groundwate: monitoring program around the ponds
and provide additional data points for constructing a potentiometric surface

map.

WELL CONSTRUCTION DETAILS

The six new wells were installed in June 1986. Drilling was accomplished

with a Failing Model CF-15 drill rig using a minimum amount of air to

allow for the detection of moisture in the cuttings. A 4-3/4 inch pilot

hole was drilled first at each location, followed by reaming with a 7-7/6

inch rock bit. Two wells (2353 and 2354) had 10 to 15 gallons of water
introduced into them after encountering damp cuttings so that the kelly

and drill bit could be removed from the holes. The water was later ai--lifted

out of the hole.

Each well was drill to a depth of approximately 50 feet into a readily
identifiable black ssile shale to assure the presence of water year-round.
Historically, wells cunpleted to a shallower depth in the lined pond area
have gone dry during periods of low rainfall. The screened interval in

each well was placed in the bottom 10 feet of the well. The sand pack
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was then placed opposite the screen and brought up to an elevation approximately
equal to that of the bace c¢® the nearby pond. Completion details for

each of the six wells are provided in Appendix A.

POTENTIOMETRIC SURFACE

Water level measurements in the six new monitor wells provided data for
refining the potentiometric surface map across the lined storage pond
area. The October 9, 1986 water level data for all wells are shown in
Figure 3. These data show the groundwater flow direction is predominately
westerly and are consistent with the groundwater flow direction previously

determined and reported.

WATER QUALITY DATA

Uranium and nitrate data for samples obtained in 1986 from the six new
monitor wells and the fifteen older monitor wells are shown in Table 1.
The sampling dates and concentration data for each sampling date are provided

in Appendix B.

Eight monitor wells show ritrate values greater than the 10 milligrams

per liter (mg/1) action level. The probable cause of the elevated nitrate
levels has been investigated and points to past practices in the area

as the source rather than to leakage from the ponds. The basis for this

conclusion includes:
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TABLE 1: WATER QUALITY DATA FOR WELLS IN THE
TREATED RAFFINATE POND AREA
(JAN - SEPT 1986 DATA)

Sampling Uranium Nitrate - Nitrogen

Monitor Frequency Range Number Range Number
Well (License Sub-1010) (ug/1) of Samples (mg/1) of Samples

2322 - (usually dry)
2322A quarterly 5§ - 15 3 0.1 - 0.2 3
2323 quarterly (usually dry)
2340A monthly 20 -~ 112 5 4.5 - 8.0 5
2341 quarterly 14 - 31 3 0.2 - 0.8 3
2342 quarterly 6 - 15 3 <0.1 - 0.1 3
2343 quarterly 25 - 81 3 1.5 - 56.0 5
2344 quarterly 7~-13 3 12.0 - 14.0 3
2345 (1) 7 - 49 3 0.1 -0.4 3
2346 (1) 13 - 88 3 11.5 - 16.5 3
2347 (1) 14 - €3 3 3.0 - 22.5 6
2348 (1) 5 - 13 3 25.5 - 116.0 6
2349 (1) 12 - 13 3 0.7 - 24.5 3
2350 (1) 8 - 10 3 1.0 - 1.5 3
FTP-2A (2) - 0 <0.1 - 25.0 6

New wells, installed 6/86

2351 (1) <5 - 34 5 146.0 - 276.0 8
2352 (1) <5 - 22 3 0.3 ~-1.8 5
2353 (1) 11 - 24 5 9.0 - 40.5 8
2354 (1) 17 - 23 3 0.4 -1.0 4
2355 (1) 20 - 95 3 0.9 - 2.0 4
2356 (1) 23 - 120 3 1.2 - 1.6 3
Action Levels 225 10

Notes:

(1) proposed quarterly sampling
(2) sampled every other month during growing (fertilizer application) season

Above data summarized from Appendix B.



The nitrate values in five wells (2343, 2344, 2346, 2347 and

2348) have shown relatively constant or decreasing concentrations
since well installation in 1985. These trends do not indicate

that a high concentration source, such as pond leakage, is responsible
for the elevated values in these wells. Moreover, well 2347

is hydrologically upgradient of the storage ponds. In the late

1970 time period, the area of the storage ponds received nitrate
fertilizer test applications of up to 1000 pounds per acre.

Therefore, the pattern of elevated nitrates in these four downgradient
wells and the upgradient well appears to be related to past test

applications of fertilizer rather than present day pond leakage.

The elevated nitrate values found in well FTP-2A were investigated
previously and explained in a report concerning License Condition
14 that was submitted to NRC on March 20, 1985. That investigation
led to the conclusion tnat elevated concentrations in this weil

were related to past test applications of fertilizer.

Two new wells (2351 and 2353) exhibited elevated nitrate values.
Values exceeding 200 mg/1 were found in well 2351 which is upgradient
from pond 3E that earlier had a leak through the synthetic liner,

but which has been repaired. No definitive trend in concentration
has been noted for either of these wells after intensive sampling,
again indicating an areal groundwater condition most likely related

to past fertilizer test applications rather than pond leakage.



ELECTROMAGNETIC SURVEY

The annual electromagnetic (EM) survey in the pond area. as recommended

in the January 26, 1986 Condition 12 report, was conducted in September

1986. The same grid pattern was used for this survey as for the original

survey in October 1985. Conductivity values were obtained at the pre-determined
spccing intervals, plotted on the grid and then contoured. The contouring
enabies delineation of anomalous features associated with or in_icative

of conditions such as buried metallic objects, bedrock "highs” and “"lows",

buried stream channels, or groundwater plumes.

The S¢ptember 1986 electromagnetic survey was conducted with the same

Geonics Model EM-31 ground conductivity meter that was used for the October
1985 survey. Profile lines spaced approximately 50 feet apart were traversed
and ground conductivity values recorded every 10 feet. In total, 13,300
linear feet of profiles were made, and approximatelv 1,460 data points

were obtained in this latest survey, compared with 11,380 linear feet

of profiles and 1,240 data points collected in October 1985.

The contoured electromagnetic data from both the October 1985 and September
1986 surveys are shown in Figures 4 and 5. The similarities between the
surveys are remarkable. The minor differences in detail are not judged

to be significant. The September 1986 survey revealed that a feature

north of pond 5 was not previously observed. The area was "swampy' at

the time of this latter survey, which is the reason for the distinct pattern.

Soil samples taken from this area are at background nitrate levels. The
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EM survey data continue to show there is no plume of high nitrate-solution

concentration from the pond area.

SUMMARY AND CONCLUSIONS

The groundwater monitoring prosram in the vicinity of the lined storage
ponds cunsists of three distinct components which together provide an
acceptable approach and mechanism for early detection of potential effects

from the operation of the storage ponds.

The array of groundwater monitor wells are strategically placed immediately
adjacent to the ponds. Routine quarterly sampling provides for the earliest

detection of groundwater impact should pond leakage occur.

Monthly sampling of the pond leak detection system provides for immediate

detection of any significant breach in the synthetic liners cf the ponds.

Ar annual electromagnetic survey of the pond area provides for delineation

of any plume that would be associated with pond leakage.

The most recent data obtained through these three monitoring components
indicate there have been no excursions of fluid from the ponds that affect
groundwater and that the few nitrate concentrations exceeding the 10 mg/]
action level are probably associated with the past nitrate fertilizer

application rate testing program.



APPENDIX A

COMPLETION DETAILS ON SIX NEWLY
INSTALLED MONITOR WELLS
NEAR THE LINED STORAGE PONDS




_LITHOLOGY

Lt. Brown Sandy Clay;
Gravel @ 0 to 5'
(Fily)

Gry Wther'd Sft Clay

Gry Hrd Sandstone - [

Gry Sft Sandy Clay_

Gray to Brown, Soft

Weathered Shale to

Mudstone

Lt. Gray, Hard Sand-|:ii

stone to Siltstone;
Shaley @ 22 and 24'

Broun, Soft Weather-

ed Damp Shale 5

Gray, Hard Sandstonef

Shaley @ 34.5'

Gray, Soft, Damp

Shale

MONITOR WELL 2351

BETWEEN PONDS 3E AND 4
SEQUOYAH FUELS CORPORATION

GORE, OK

Depth
Below
Grade
in Feet
T

ao

Well Installed: June 17, 1986 by Jim Winnek, Inc.
Water Level on June 23, 1986 - 27.04' Below Top of PVC Casing

Logged by: R. K. Widmann

Steel Outer Pro-
tective Collar & Lid

BIE. 53 Voted

Portland Type I
Cement. w/5% Bentonit

7 7/8" Berehole

4" 1D PVC Csg
Threaded Couplings

21.0' -
) Bentonite Seal

24 » 5 - e

Clean Sand Pack

40.1' = |

—— 10' of C.010"
PVC Screen

Bottom Flug



KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

OBSERVATION WELL INSTALLATION DIAGRAM T-2511
LOCATION: SEGvoyaw FACILITY - BeTweeN Poyds 3IE amy Y
[ 54 Capr/Vent Y » :
@" 0 = Lock ype o asing.‘n? Galvanized,
b tee r PVB, -Q a‘.‘ves or@ Teflon, Stainless,, Other
Brotect ve P —— x

2) Type of Casing Joints?(Screw-
Cou-p} Glued Coupling, er

Cement Anmn\\gep Ho r:
ncrete Pad 7 -
es’ or No

Concrte 7ad ujceen : ) fe oLt Sreent T atanized
Apron (Sloped Away From 3 LS 5y : P
Well) i 4) Diameter of Casing & Well Screen?
@ Casing 2 in., Screen Z in.
g §) Slot Size of Screen /o
Cement/Bentonite Grout MDD L&' 2 6) T ).(-S«:%Perforation?
. i i - d‘gzmz Sletted), Hacksaw, Drilled,
. allons Wtr to ag 3 Other
(94#) Cement & 3 to 5 Pounds c :
Bentonite (Powdered). % 7) :::tglled Protector Pipe w/Lock.
() .
Other: ;
8)" Borehole Diameter 2% in.
3) HWereDrilling Additives Used?
' .3 21,0 <t Yes or (9. Revert, Bentonite, Wtr,
Sodium Bentonite Pellets Te Solid Auger, Hollow Stem Auger
(Generally 2 Ft or More) C—+ F
il o 10) Was Sump or Dense Phase Sampling
R L & : ::- 24,5 4Ft Cup Installed? Yes or@.-
(Ezner:‘fu 2 e oﬁ"f:'s‘s) A s 11) Was Outer Steel Casing Used?
Se— e ) dft - (@&Por No. Depth O to A IRt.
ECE 12) How Was Well Developed? (':a;f*.inj;
=1 Air Surging (Air or Mitrogeny,
. Pumping, Cther
K 1 €
Py @ - 2
: : 5 23 i B A 13) Time Spent on Vel lopment?
g}?{m Filter Pack: B = ‘;) Joss )< if&mute o
@:ﬁﬁ i 14) Approximate Kater Volume Pemoved?
Pea Grave) % xp N /o Gallons
o s R
?E?::h One) : ;:J : 15) Water Clarity Before Dev2lopment?
¥ 5 Clear, @ Opaque
- 16) Water Clerity After Development?
. Clear,(Turbigd, Opaque
- (7, &
Bottom Cap/Plug o o 5 P %ol IFt  17) Did the Water Have Odor? Yes or
@or No i3 il If Yes, Describe
o
o8 l ! 12 Did Water Have Any Color? Yes or@
o g -rt I' Yes, Describe =
Overdrilled Material 19) Water Level Summary (Frm Ton of Csg)
gackfﬂ;edtwig:: GSand. gtf?:oreDDev$lop.__ g: ga:e
ement-Bentonite Groui er Develop. . Date
R e, oo e e Dy ez
v . g s 7
(Circle One)
WELL NO.: 2357/ DATE INSTALLED: 6-/2-&¢ DRILL RIC TY'E Laiime CF-15

NENRY PRICE
ORILLER/FIRM: J7m ppwwe  DRILL CREW pix Reew KERR-MCGEE HYDROLOGIST R -Llbmawn/




MONITOR WELL 2352
BETWEEN PONDS 3E and 4
SEQUOYAH FUELS CORPORATION

GORE, OK
Depth
Below
Grade Steel Outer Pro-
LITHOLOGY in Feet _—tective Coller & Lid
s " g - PVC Cgp. Vented
Lt. Brown to Gray Concrete
Silty Clay w/Gravel
@ 8 to 11.5' (Fill)
1lo Portland Type I
5 e Cement w/5% Bentonite
Lt Tan Sft Mudstone '5
Lt Gry Hrd Sandstone o . 7 7/8" Boreho)
Lt Tan Wthr'd Shale g / At
Gry Hard Siltstone— 5 4" 1D PVC Csg,
Lt. Brown Soft SI. 210 Threaded Couplings
Weathered Shale
* -3 23.0'— has
Lt. Gray, Hard Sand- | Bentonite Seal
stone; Shaley @ 27' 26.0'—
Lt Brwn Damp Sltstoneps= g .
Med. Gray Soft Shaie 5
k d Sapdstonef —32-1
;y £ B;mp §RaTe9P°I#. — .g
Lt. Gray Hard Sndstnel.. i y
Shaley @ 36.5 & 38' [ 3 : Clean Sand Pack
4]0 38.5%-
Drk Gray, Soft, Damp
Fissile Shale ——10' of 0.010"
PVC Screen
510 48.5'. - Bottom Plug
T7.D.-48.5"

Well Installed: June 16, 1986 by Jim Winnek, Inc.
Water Level on June 23, 1986 - 26.64' Below Top of PVC Casing
Logged by: R. K. Widmann



KERR-McGEE CORPORATION

RN HYDROLOGY DEPARTMENT
OBSERVATION WELL INSTALLATION DIAGRAM 1-2511
e i LOCATION : 3€cvoyid €acirry - Berueed powps 3€ awn ¢
owvzo - ngl_.onx 1) Type of nmﬂ:m@mm:m:ﬁma.
téel mn PVC . ....<mm 2.@ Teflon, Stainless Other i
ve Pipe
Cement Apron . Weep Ho ﬁv oo Depth 2) Type of Casing %;:w@
S s_or (No o u 0 Coupl?, Glued Coupling, er
@ or zo —ten o V. : ﬁnv. g '.U ﬂ.ﬁ o
¢ 2o Pod w/C . 4 3) Type of Well Screen?(PVC) Galvanized.
%ﬂwnm%_owmar?m“mﬂﬂoa M L ~¢ Stainless, Teflon, Other
well) S5 ¥ 4) Diameter of Casing & Well Screen?
o Casing & in., Screen in.
0
e §) Slot Size of Screen
o
Cement/Bentonite Grout Mix ) E o ) 3 an_Perforation?
e @Wmﬁfﬂpﬂ@ Hacksaw, Drilled,
w.m Gallons Wtr to 1 Bag s Other
94#) Cement & 3 to 5 Pounds <
Bentonite (Powdered). m 7) Installed Protector Pipe w/Lock.
Other: o Yos orl
. 8) Borehole Diameter 2% r_.\
Ocal.
9) WereDrilling Additives Used? :ﬂ
3 S o={Ft Yes or No. Revert, mmanoinm.@.
Sodium Bentonite Pellets =d Eqco Solid Auger, Hcllow Stem Auger
R C =4
(Generally 2 Ft or More) = Il == Iy 10) Was Sump or Dense Phas Sampling
e ™% O {Ft Cup Installed? Yes o..@.
Sand Pack Above Screen (% B v .
3”33:« 2 Ft or Less) ; : ,mm 11) Was Outer Steel Casing Used?
N 36 ~Ft . es)or No. -Depth ~© to /i, Ft.
3 2 & 12) How Was Well Developed? (Sz#ing)
.pnu ? Air Surging (Air or MitrogenJ,
s Pumping, Cther
3 =
: 118 13) Time Spent on Hell lopment?
. b : @
n_ﬂ:mww“mm., Pack: 145 ) Hc»m ours
=5 p w
d sand) =1 & 14) Approximate Water Volume Removed?
Pea Grave: ~¥1% /O Gallons
Peher 17 15) Water Clarity Before Dev2lopment?
(CircTe One] o B Clear, % Opaque .
%) o 16) Water Clarity After Development?
w..nwv Clear, (Qurbid, Opaque
ttom Cap/Plug 112 e i 17) Did the Water Have Odor? Yes o‘.%ov
Yes Or No Bl al If Yes, Describe
: u—
/ Aee 18) Did Water Have Any Color? Yes 3@
RS [ -Ft If Yes, Describe

Overdrilled Material 19) Water Level Summary (Frm Ton of Csgq)

Backfilled With: Sand, Before Develop. Ft. Pate_
Cement-Bentonite Groui After Develop. _Ft. Date
Cement, Bentonite Pellets L? Water Level 2¢.¢4 Ft. Date¢-23-g
Caved Materfal, or Cuttings sn Ft. Date
(Circle One)

WELL NO.: Q232 DATE INSTALLED: &~ 1K -8 DRILL RIG TYFE FriLWE CF-75

FeEnRY PRICE )
cz:._.mx\_n;z”ax:s LkwnNe  DRILL CREW  Awpx eezd KERR-McGEE HYDROLOGIST w.?.g




MONITOR WELL 2353
BETWEEN PONDS 3E AND 3w
SEQUOYAH FUELS CORPORATION
GORE, 0X

Depth

Below Steel Outer Protec-
Grade tive Collar & Lid

in Feet ~_—PVC Cap, Vented

— e

Concrete
Brown-red, Sandy
Clay w/Gravel; Fill
Portland Type I
Ay Cement w/5% Ben-
vy tonite

=
M7 7/8" Borehole

Brwn, Stiff Clay _ v : ‘ »;'_  4" 1D PVC Csg,
= Wiy ' ol 2N Threaded Couplings

Brwn, Weathered Clay//
rwn, Weathered
-Damp Shale -
Gry, Sft, Weathered
Shale A o

Bertonite Seal

Lt. Gray, Hard Sand-|:
stone (Poor Cut-
tings)

Brwn, He?thered
amp _Sha
Pt.pGray gha]e
Lt. Gray, Hard Sand-::

stone; Shalzay @
444"

4————Clean Sand Pack

= [-——§4+—10" of 0.010"
Drk Gray, Soft, " b PVC Screen
Damp Fissile Shale FV= : '

51.5"— [l Bottom Cap
Caved Material

T.0.-54.0"
Well Installed: June 12, 1986 by Jim Winnek, Inc.

Water Level on June 23, 1985 - 33.92' Below Top of PVC Casing
.ogced by: R. K. Widmann




OBSERVATION WELL INSTALLZ TION DIAGRAM

KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

T-2511

LOCATION : _S¢€aveyin [rcieriy - Berwzew Pums 3€ pwy 300

-J

¢q Cap w/Vent
or NO \
teel gr PV

1ve Sipe

P

e

J

<Lock

 Yes o
4
o
wvr~— QL
(&5 S e
(¥s ]

2

Cement Apron Weep Ho

s or (No
oncrete Pad
Ye3, or No . 0

Concrete Pad w/Cement
Apron (Sloped Away From
Well)

(Ceﬁ;;E/Bentonite Grout M

5.5 Gallons Wtr to 1 Bag
(94#) Cement & 3 to 5 Pounds
Bentonite (Powdered).

Other:

Sodium Bentonite Pellets
(Generally 2 Ft or More)

Sand Pack Above Screen
(Generally 2 Ft or Less)

Clean Filter Pack:

Silica Sand
([ shed sand )
Pea Gr
Other

(CircTe One)

Bettom Cap/Plug
‘Z”Or No

Overdrilled Material

Backfilled With: Sand,
Cement-Bentonite Grout

C - ite Pellets
dved Materialy or Cuttings
Trc

WELL NO.: 2343

!
v }f:.._‘.: R
eiaasi::saasp
.1’*'

ik

Cement/Bentonite Grout

(9

Depth
0

—_—
-

Ft

,o(—! Ft

3.1-*—""-“
g
cw
Cr—d
[
gzl
anq Ft
T
co
oo
41,5 - Ft
J] =
5
1@
% § -
o
i1
5 -
— L
Q
=
51,5 = Ft

-vt

£y =t

DATE INSTALLED: &-/2-86

1)

2)

3)
4)
5)
6)
7)
8)
3)

10)

1)

12)

13)
14)
15)
16)
17)
18)

19)

Type of Casing?(PfE? Galvanized,

Teflon, Stainless, Other
Type of Casing Joints"(. Screw-
Couple) Glued Coupling, er

Type of Well Screen?(EEEL Galvanized.
Stainless, Teflon, Other

Diameter of Casing & Well Screen?

Casing & in, Screen_ &/ inm.

Slot Size of Screen /o

Type ¢ s2n_Perforation?
actory Slctted] Hacksaw, Drilled,
Other

Installed Protector Pipe w/lLock.
Yes crlo. 3
Borehole Diameter 27[2 in.
' /o /
N

€ Drilling Additives Used?
(?23 or No. Revert, Bentonite,(Wtr),
Solid Auger, Hollow Stem Auger

Was Sump or Dense Phase Sampling
Cup Installed? Yes or@.

Was Outer Steel Casing Used?
@or No. Depth ¢ to /.5 Ft.

How Was Well Developed? (Cz<ling,)
Air Surging (Air or Mitrogen),
Pumping, Other

cevelopment?
tes /Hours
-

Time Spent on Me
20 ¢

~

e Water Volume Pemoved?

/O Gallons

Water Clarj Before Dev2lcpment?
Clear,(iur%id] Opaque

Water Claritv After Development?
Clear, » Opaque

Did the Water Have Odor? Yes or(E?)
If Y25, Describe

Did Water Have Any Color? Yes orCEB)
If Yes, Describe

Water Level Summary (Frm Ton of Csg)

Before Develop. Ft. Pate

After D:velop. — Ft. Date

Water Level_ 33.92 Ft. Dateg-23-¢¢
Ft. Date

e — — e

ORILL RIC TYre Fanmwe Cr-rs

s Henry Price
ORILLER/FIRM: Jum Wiwwek DRILL CREW Rick Reey

KERR-MCGEE HYDROLOGIST R. &'\ Tiwawas/




MONITOR WELL 2354
BETWEEN PONDS 3E AND 3W
SEQUOYAH FUELS CORPORATION

GORE, OK

Depth
Below Steel Quter Protective
L Grade _—~Collar & Lid
e in_Feet PYC Cap, Vented
Concrete
Lt. Brown Clay & -Portland Type I
Gravel; Fill Cement w/5% Bentonite
1.0
7 7/8" Borehole
/% 3 4" 1D PVC Casi
- 7 87 i oy
I::dtglg;?wga:gzzggl (5’; z#n Threaded Couplings
Strivgers 2 19.3 to 24.0'- P 4
ZO.SGra it 26 0% = = Bentonite Seal
k%i, Wedthered Shile ] &
- 6 30 3 %
:téngray’ Hard Sand o fﬁr--CIean Sand Pack
Lt. Gry, Weathered- .0 Eﬁ"L &
Shale 5 8 = &
Lt. Gry, Hrd Sndstod..:i:: 0 2
Lt. Gry, Sft Shale = St :
Lt. Gry, Hrd Sand- | adbe 39.5%
stone i i
- -43.0 10" of 0.010"
Drk Gry, Sndy Shah@ -840 PVC Screen
Drk Gray, Soft, :
Damp Fissile Shale 5.0 49.5%- | T Bottom Cap
== Py, 3i¢aJ——-Caved Material

T.D.-52.0"

Well Installed: June 12, 1986 by Jim Winnek, Inc.
Water Level on June 23, 1986 - 33.20' Below Top of PVC Casing
Logged by: W. Goodman



OBSERVATION WELL INSTALLATION DIAGRAM

KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

T-2511

LOCATION : _S£Qucynr [Bciiry - Berivien Fonvs 3€ any 3w/

Capr/Vent
or o =- Lock
ectlve ipe F o
Cement Apron . - s-8 Depth
Concrete Pad s 5
@) or No F’ubﬁ - Ft
Concrete Pad w/Cement - ﬁ
Apron (Sloped Away from 3 Al Ft
-~
Well) )
@
R
=4
Cement/Bentonite Grout MIXCN LE e
g “
5.5 Gallons Wtr to 1 Bag -~
(94#) Cement & 3 to 5 Pounds €
Bentonite (Powdered). :
Other: £t pe
3 e <Ft
Sodium Bentonite Pellets Y-
(Generally 2 Ft or More) 4 S—
== B
[y S5 20 - Ft
Sand Pack Above Screen RPN
N F ' oo
(Generally 2 Ft or Less) s s i
< . S
Clean Filter Pack: 319
Silica Sand i B
(g ed sand) 14 2
ea Grave -3 4%
Other 7':: 1=
(CircTe One) o
..-' ;-‘ Ky o
gottom Cap/Plug gm—x-—lm =Ft
Ol" No \ 2 &-S +
ze |
gtk T
Overdrilled Material ::-‘"
Backfilled With: Sand,
Cement-Bentonite Grout
3 Bentonite Pellets 52,0 -LFt

or Cuttings

WELL 90.: 235y 00
ORILLER/FIRM: Tim AlinwzK

DATE INSTALLED: /- 12-84

1)

2)

3)
4)

5)
6)

10)

 11)

12)

13)
14)
15)
16)
17)
18)

19)

@Or No.

Type of Casing@ Galvanized,

Teflon, Stainless, Other
Type of Casing Joints2crew-
Qoup]E? Glued Coupling, Other

Type of Well Screen@, Galvanized
Stainless, Teflon, Other

Diameter of Casing & Well Screen?
Casing__ 4 in., Screen in.

Slot Size of Screen /p

Type o e2n Perforation?
Hacksaw, Drilled,
Other

Install d Protector Pipe w/Lock.
Yes oréol

Borehole Diameter 2‘7{; . in.

Were Drilling Additives Used? 6’}:[
Yes or No. Revert, Bentom’te.@_t'r/)
Solid Auger, Hollow Stem Auger

Was Sump or Dense Phasg Sampling
Cup Installed? Yes ov&a’

Was Outer Steel Casing Used?
Depth _ O to_/ & Ft.
How Was Well Developed?

gitin
Air Surging (Air or Nitrog!,g

Pumping, Other

Time Spent on Ve _,Be.v,glopment?
15" wmours

Approximate Water Volume Pemoved?
/2 Gallons

Water Clarity Berore Dev2lopment?

Clear, @ Opaque

Water Cw After Development?
urbj

Clear, » Opaque

Did the Water Have Odor? Yes or/10)
If Yes, Describe

Did Water Have Any Color? Yes or(ﬁj
If Yes, Describe

Water Level Summary (Frm Ton of Csg)

Before Develop. Ft. Pate

After Develop. ~ Ft. Date

Water Level 33 30 Ft. Datecaisg
_Ft. Date

ORILL RIC TYrt Fgremle  CF-15"

WeNR)y PRICE
CRILL CREW _ g/cx  REEN

KERR-McGEE HYDROLOGIST K. Wivmpawn/




MON. .UR WELL 2355
BETWEEN PONDS 3W AND 5
SEQUOYAH FUELS CORPORATION

GORE, 0K
Depth
g:l:: : Steel OQuter Protec-
LITHOLOGY in Feet tive Collar & Lid
- GTIIA - 1k PVC Cap, Vented
;%7”/; Concrete
Brown Clay; Gravelly¢s %
@ 4.0, 8.2, 10.6, ALY
13.2'; Fill 7 2
2/,
110 Portland Type I
Cement w/5%
. Bentonite
; af—7 7/8" Borehole
Brown Clay (FiN1?L 727778 — :3'2 “
Brwn to Gry Clay w/ [fimgns ) 240 4" 1D PVC Csg
b RN 5. Threaded Coupiings
Bentonite Seal
Tan, Weathered Clay
‘Lt Gry, Hrd Sndstx £ 310
Lt Gry to Brwn, Sft 23
Weathered Shale to 44— Clean Sand Pack
Mudstone - = - 35.0 o
Lt Gray, Hard Sand- |’ 410
stone; Poor Cuttingg:
Shaley @ 39 & 41' [
Gry Hrd Sandstone ™ [°= - 45.5 10' of 0.010"
Lt Gry, Sft Shale= P = 8-} PVC Screen
Lt Gry, Hrd Sndstne [l 49‘2 510
Drk Gray, Soft, g : Bottom Plug
Damp Fissile Shali ST r___.Caved Material

Well Installed: June 11, 1986 by Jim Winnek, Inc.
Water Level on June 23, 1986 - 44.70' Below Top of PVC Csg.
Logged by: R. K. Widmann




OBSERVATION WELL INSTALLATION DIAGRAM

KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

T-2511

LOCATION: Segvoyad Fpciiivy - 8e-ween Powns 3w sup 5

'gpN\g/Vent T
> ] Y

ecggvgvsipe hg o - °r®
’ -

1

Cement Apron Weep Ho

s or (No
Concrete Pad
<!%; or No a1

Concrete Pad w/Cement
Apron (Sloped Away From
Well)

€§E§Ff78entonite Grout_M3ix

5.5 Gallons Wtr to 1 Bag
(94#) Cement & 3 to 5 Pounds
Bentonite (Powdered).

Other:

Sodium Bentonite Pellets
(Generally 2 Ft or More)

Sand Pack Above Screen
(Generally 2 Ft or Less)

Clean Filter Pack:
Silica Sand
@ashed sand>

Pea Grave

Other

(CircTe One)

Bottom Cap/Plug
or No

Overdrilled Material

Backfilled With: Sand,
Cement-Bentonite Grout
tonite Pellets
ialy o Cullings

WELL NO.: 23¢¢

DRILLER/FIRM: G\ fhwnEK DRILL CREW cany Ricwrer

Ft

Cement/Bentonite Grout

4.0Ft

-

L

T

B 4

Benonite

Pellet

~2o =Ft

Sanp

Well Screen
Ft

g ,cup

-#-—ﬂ(-Ft

+

,Phase
n

1

Ft

Ei.pJ
1

. Ay
Sam s Y0 th

DATE INSTALLED: &-1-g¢

1)

2)

3)
4)
5)

6)

7)

10)
1)

12)

13)
14)
15)
16)
17)
18)

19)

Type of Casinglji&i Galvanized,
Teflon, Stainless, Other

Ty f Casing Joints?(Screw-
l_fouplé, Glued Coupling, er

Type of Well Screen
Stainless, Teflon, 0

,» Galvanized
er

Diameter of Casing & Well Screen?
Casing_ 4 in., Screen A
Slot Size of Screen /o

T 2n Perforation?
(Eﬁctory Slotted, Hacksaw, Drilled,
Other

Installed Protector Pipe w/Lock.
Yes or(§§l

Borehole Diameter _ 2 7% .
¥ere Drilling Additives Used?
Yes or Revert, Bentonite, Wtr,
Solid Auger, Hollow Stem Auger
Was Sump or Dense Phase Sampling
Cup Installed? Yes or(To) ;
Outer Steel Casing Used?
or No. Depth O to_/. < Ft.

Caf?iEEZ
Air Surging (Air or MitrogenJ,

How Was Well Developed?
Pumping, Other

Time Spent on_Kell Deyelopment?
5 dﬁTﬁEiéEYHours

Approximate Water Volume Pemoved?
3 Gallons

Water Clarity Before Devalopment?
Clear, Qurbi Opaque

Water Clapity After Development?
Clear, (E?Ez;} Opaque

D‘d the Water Have Odor? Yes orCﬁi)
If Yes, Describe T

Did Water Have Any Color? Yes °r<E§>
If Yes, Describe

in.

Water Level Summary (Frm Ton of Csq)

Before Develop. Ft. Cate

After Develop. —  Ft. Date

Water Level <4, 2, Ft. Date ¢ 2384
o S

DRILL RIC TY't FAww e CF-15

NenRy PRICE

KERR-McGEE HYDROLOSIST R Wdmann/




LITHOLOGY

Gray-brown Silty Clay;
Gravelly @ 5.5 and 8.0'
(Fil)

Gray-green
stone (Fi1172

ft Silty Clay
: ZEZT%M & Shle FilE

§9s 314 fyi oy

Drk Gry Hrd Sandstone |

Gray, Sandy-Silty Soft
C‘ay e .

Sndstne Stringer Z

Brwn, Weathered Sft
Sandy Clay

Hard Sand- L

T w 145

777,

ry, SH, *Bip Weatner-

y
ed Shle to Mudstone %

Lt. Gray, Hard Sand-
Stone; Shaley @ 44.5'

Drk Gray, Soft, Damp

Fissile Shale

MONITOR WELL 2356

BETWEEN PONDS 3W AND 5
SEQUOYAH FUELS CORPORATION

- === . 52.9

Well Instalied: June 10, 1986 by Jim Winnek, Inc.
Water Level on June 23, 1986 - 43.60' Below Top of PVC
Logged by : R. K. Widmann

25.5'- P

Steel Outer Pro-

~—tective Collar & Lid

GORE, OK
Cepth
Below
Grade PVC Cap,
in_ r_lfeet Vented
H-90 10
iate| =10.5 s ol
=17:3
-17.0
20 :
22.5'- B4
<29.5
29,9 30
irg R
42.9. p
50

Portland Type 1
Cement w/5% Bentonit

-7 7/8" Borehole

4" 1D PVC Csg,
Threaded Couplings

Bentonite Sea’

—— Clean Sand Pack

4 10" of .010"

PVC Screen

1.0.-52.9"

Bottom Plug



OBSERVATION WELL INSTALL ATION DIAGRAM

KERR-McGFE CORPORATION
HYDROLOGY DEPARTMENT

T-2511

LOCATION : S€cucyiyf FAacii Ty — Remieen Pexps 3W Anp s~

Cap w/Vent
or No \ *\LOCk

¢ r PVB. "g  Yes or(Nd
ecglve ipe P >

Cement Apron Weep Ho wrasl  Depth

s or \o i :
ncrete Pad : =
€y or No =lnol r‘i‘“ﬁ‘ ~rt

Concrete Pad w/Cement -

Apron (Sloped Away From 3 L5~ Fe
Well) &

w

R

<
Cenent/Bentonite Grout 'hx/ *2 .

QU

5.5 Gallons Wtr to 1 Bag §§
(94#) Cement & 3 to 5 Pounds £
Bentonite (Powdered). B
Other: P

Sw-i-u-f- Ft

Sodium Bentonite Pellets Ed=
(Generally 2 Ft or More) ke S—

: ; . - 5-‘;:‘ D& 25,57 - Ft
Sand Pack Above Screen - (5§ :
(Generally 2 Ft or Less) 1 e

3 mn Y29 4Ft
..':r‘~
"E c

Clean Filter Pack: 3 Ko

Silica_Sand - 3
astied sand . B

Pea Gravel s
Other 1 1=
(CircTe One) =3

f:: | a
1415
Bottom Cap/Plug = gc,"#_n'v"rt
(Yes) or No ol
A o
Ava
2 5*5'1— It

Overdrilled Material N
Backfilled With: Sand, '
Cement-Bentonite Grout
Cement, Bentonite Pellets ~rs

Laved Material

» or Cuttings
(Circle One)

WELL NO.: 2356
ORTLLER/FIRM: Jim Wiwnek

DRILL CREW

HeENRY Price
RIcHTER

CARL

DATE INSTALLE02~(-/0—?C

1)

2)

3)
4)
5)
6)
7)
8)
9)
10)
n)

12)

13)
14)
15)
16)
17)
18)

19)

Type of Casing?(EiB, Galvanized,
Teflon, Stainless, Other__

Type of Casing Joints? Qgg%y-
ouple) Glued Coupling, er

{ Galvanized

Type of Well Screen?
Stainless, Teflon, Other

Diameter of Casing & Well Screen?
Casing ¥ in., Screen . AR
Slot Size of Screen o

T 2n Perforation?
<E§2§;:::§igzzggk Hacksaw, Drilled,
Other
Install
Yes or(Nog.
Borehole Diameter 7%

¥ere Drilling Additives Used? :
Yes or Revert, Bentonite, Wtr,
Solid Auger, Hollow Stem Auger

Was Sump or Dense Phase Sampling
Cup Installed? vYes or&).

Protector Pipe w/lock.

in.

Was Outer Steel Casing Used?
es)or No. Depth O to 45 Ft.
How Was Well Developed?

Czilingy
Air Surging (Air or Mitrogen),

Pumping, Other

Time Spent on Well lopment?
£ (Min Hours
Approximate Water Volume Pemoved?
2 Gallons

Water Clarity Before Devz2lopment?
Clear,(iurbid} Opaque

Water Clarity After Development?
Clear, Fg?*, Opaque

Did the Water Have Odor? Yes or(fi®
If Yes, Describe

Did Water Have Any (olor? Yes or(ﬁz}
If Yes, Describe

Water Level Summary (Frm Ton of Csg)
Before Develop. _Ft. late
After Develop. Ft. Date

Water Level g3 oo Ft. Dategaygg

. e

DRILL RIC TY'i FANG CF-/5

KERR-MCGEE HYDROLOGIST_A. W dmawa/



APPENDIX B
WATER QUALITY DATA
MONITOR WELLS IN LINED POND AREA
JAN - SEPT, 1986



wELL NO. DATE URANIUM 3 ; URANI UM
ug/i /1 ug l
28-Feb-86

7:"iv“8t
29-hug-B8b 0 | 9-Aug-86

B-Feb-B¢

0-May-86

-
'
-
"
-

29-Aug-B6

28-Feb-B86
0-Apr-B6
30-May B4
28-Jun-Bé
29-Aug-B86
28-Feb-86
J0-May-B6
29-Aug-B6

) OO O
C o

28-Feb-Bé
30-May-Bé6
:Q'ﬁug‘SC

29-Feb-B86
30-May-Bé
05-Aug-B6
06-Aug-B6
29-Aug-Bb

o0 oo oD oD
o o

o o

28-Feb-B86
30-May-86

2 Ain B
29-Aug-B6

o
o

28-Feb-86

A
J0-May-84

29-Aug-Bé

"
© .
'

28-Feb-B4
J0-May-Bé

29-Aug-86

W W
o

Ly
-

o

o

28-Feb-B
J0-May-Bé
5‘%@'5

A

o

c

n
e
>

o oD oD o

.
«
o

€. Aiia-
voTml

A A A=
06-Aug-86

::‘ﬁug‘ 0

o

m ™ ¢

-
o o oD
o

o

o

s Teb 00
J0-May-Bé
05-Aug-86
05-Aug-B4
0b-Aug-B86




