
Crow Butte Resources, Inc.

86 Crow Butte Road
P.O. Box 169 ;(308) 665-2215
Crawford, Nebraska 69339-0169 (308)665-2341 - FAX

May 29, 1996

Mr. Joseph Holonich, Chief
Uranium Recovery Branch
Division of Waste Management
Office of Nuclear Material Safety and Safeguards
U.S. Nuclear Regulatory Commission
11545 Rockville Pike
Rockville, MD 20850

RE: Docket No. 40-8943

License No. SUA-1534

Dear Mr. Holonich:

A casing leak was found in well 1196-5 during the routine 5-year Mechanical Integrity Test (MIT)
of that well on March 29, 1996. Subsequent testing isolated the leak at the casing coupling 40
feet below ground level. A test well (196a) was drilled near well 1196-5 and the water sampled
from the screened interval (35 - 50 feet depth). This sample proved to be contaminated, as did a
confirming water sample taken from the same well. Your Department was notified of these
results by telephone on April 18, 1996 and by letter on April 25, 1996. This letter is to apprise
you of the results to date of the areal delineation, the water sampling analyses, and the
remediation efforts for this excursion.

As described in our letter of April 25, 1996, well 1196-5 was started on injection in March. 1992
as part of Wellhouse 5, Mine Unit 2. The well was shut in from October, 1994 through October,
1995, and again after January 2, 1996, when Mine Unit 2 transferred to restoration status.

Since the fluid level of the near-sufface waters in the vicinity of well 1196-5 is about 35 feet and
very little pressure drawdown is available for water production, delineation wells were drilled with
"air" to minimize any wellbore damage at 40 feet depth. The test wells were completed with 4
1/2" Yelomine casing and 12 to 20 feet of 4 1/2" Yelomine slotted pipe. A "shale trap" was
placed at a depth of five feet from surface. The casing is uncemented, with bentonite pellets
placed above the shale basket to prevent surface water runoff into the annulus of the well.
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Fifteen shallow test wells have been drilled to date to delineate the, contaminated area. The
various completion data, locations and elevations are shown for these wells on Table I (attached).
Nine of the fifteen wells were shown to be uncontaminated and effecively delineated the
excursion (see Figure 1, attached). The contaminated area is outlined on Figure 1 as midpoint
between wells with and without contamination, and is about 25,000 square feet in area.

Table 2 (attached) lists the analytical results of the multiple water samples taken from the shallow
delineation wells. Also shown are various water analyses from Squaw Creek and the three deeper
Shallow Monitor Wells from Mine Unit 2. Most water samples for the shallow test wells were
gathered with a one liter, plastic sampling device (Sampling Specialties, Inc., SGI), which was
manually lowered and retrieved from downhole. This sampling method is noted on Table 2 as
"bailer".

To begin recovery of the excursion, water production was begun from well 196a, the shallow well
closest to well 1196-5, on April 25, 1996. A submersible pump, a 3" Grundfos 'JetSub', was
placed into the well at two feet off bottom. Table 3 (attached) provides a history of flowrates,
volumes and conductivities of the produced waters. Initially, well 196a was pumped
intermittently to ensure adequate cooling of the submersible pump motor and to determine if
conductivity of the recovered waters changed with increasing drawdown and time of production.
Since conductivity of the recovered solutions increased with continued pumping and because the
flowrate from well 196a was reasonably high (2-3 gpm), well 196a was placed on continuous
pumping, until well 196n was completed at the center of the delineated excursion (see Figure 1).

Since available fluid level drawdown is small, well 196n was located centrally to allow even
recovery of the contaminated fluid across the area. As with well 196a, the flowrate from well
1 96n increased with time as wellbore damage from the drilling process was cleared. However,
the conductivity of the produced fluid remained low with time, even with continuous pumping.t

As a result, the pump was placed back into well 196a and water production from that well
resumed (see Table 3).

Figures 2 and 3 (attached) present pumping and static isopleths, respectively, of the piezometric
surface as measured in the shallow delineation wells. The contours shown in Figure 2 are after
four days of pumping from the central well, 196n, while Figure 3 shows the static piezometric
surface after four days of water level recovery. Figure 3 indicates that the general water
movement is from the southeast to the northwest. The oblong contours of Figure 2 suggest that
the area is somewhat anisotropic, with the preferred direction of flow along a line situated
southeast-northwest. This also suggests that the outline of contamination is actually closer to
1196-5 and farther west from 196k than is shown on Figure I (i.e., the contaminated area is
smaller than the outline of Figure 1).
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Remediation of this excursion will include the following:

(1) Pump from wells 196a, 196j and 196n (shallow test wells showing the greatest
contamination) until significant cleanup has been attained. This wi11 be done well by well, so as
not to develop areas of zero fluid movement.

(2) Bi-weekly, or more often as necessary, sample all wells Iknown to be contaminated.
From the pumping well, analyze for the normal monitor well parameters of sodium, chloride,
sulfate, alkalinity and conductivity, as well as uranium (as U302 )..- Ipr the non-pumping,
contaminated wells, analyze for conductivity only'.

(3) Bi-weekly, or more often as necessary, sample the uncontaminated wells 196i, 196m
and 196L, which are down gradient (pressure) as shown by Figure 3, to ensure containment of the
excursion. Analyze for conductivity only.

(4) After the initial cleanup of wells 196a, 196n and 196j, pump other wells as needed to
finalize the cleanup. Drill, complete, and pump other wells as required.

(5) The goal of this remediation will be to return the waters in the affected area to
baseline conditions, or to a quality consistent with original use or uses as determined by the
Nebraska Department of Environmental Quality (NDEQ) and.the NRC.

(6) Results of the remediation process will be summarized and reported to the NRC on a
semi-annual basis as part of the Effluent and Environmental Monitoring Report (Part 40.65). This
report includes the quarterly NDEQ Mining Monitoring Reports (MMR), which will include
summaries of the remediation.

If you need any additional information regarding this data and our plans for mitigation of this
excursion, please contact me.

Sincerely,

Craig S. Bartels

Wellfield Manager

Attachments

cc: Ross Scarano - Region IV
Stephen Collings
Rhonda Grantham
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Table 2

Water Analyses to Date (24-May-96)
of Shallow Delineation Wells and Shallow Monitor Wells

I in Vicinity of Well 1196-8
\_*.A. F ~ -

cruw D4.III ne.uuiuwu, Inc.
Crow Butte Project

'Zm* sampleDaft orMpI kampf U30 C, ~ Is Cc#at aft~np

[Day SOg4 Method I(o) (ppm (vm) (ppim) f umio. I cm] (ppmn)

SquawCreek .18-Apr-g9 - baler '0.1 15 0.8 2 350 175

8M2-1 BaimkelAverage - - 0.012 135 33.5 51.8 582 209.6
8M2-1 08-A- - pump jack -- 120 20 48 560 200
SM2-1I 08-May- I -- pump Jack -- 121 20 .47 560 200

8.ý.M2-2, Baseine Average1 10.00511112.7 124.9 142 18531202.21
_ _- 08..Apr-96_*._ _ mpiack -- 1102 11 1421 480 180

. _M2-2 _06-May-_ .I _Iump_ - 101 11 45 480 170

"M2-3j madlne Average 1 - 1- .0.01141 126 18.6' 51.9 605, 235.7]
6M2.3 06-Ar-6 piak -. I 122152 10 550 1210
SM2-3. . 06-M ." I jl-- 1 122I 10 1 51 1 550 210

196". 17-Apr-96 . baer 27.6 1216 57e 1196 5,540 950
I1 e , 18-Apr-96 - baler 17.8 831 422 924 4:100 650
196. 22-Apr-96 - pump 6.3 358 196 372 2,090 390
S 196. 25-Apr-6 10:38 pump 3 243 113 221 1,431 335
1906. 25-Apr-96 15:10 pump 7.3 453 207 445 2,420 485
196 . 03-May- - pump 5.8 384 173 352 2,040 437

,.196 . 09-May-96 - pump. .8.6 - 252 485 2,650' 520
"a19" 1-May.. -- baler . 10.6 5N8 284 611 3000 590
.196. -- pump 4.5 287 132 282 1,692 390

119Gb .jI . :..18x.-G, I baler I 0.1 1 V I 2 1 I lT 430
• ."19b 02-M@-YM I befor I<.1 2O 2.311i 1 451 220

,I , f. . '19.Apr-m baler. 0.1 16 3.8 21 465 210I"-M,. - baer 0.1 50 4.6 44 523 205
25-19 Mapr-96 - bler '<0.1 48 5 24 524 210

1961 9-Ap-96 ,.. -0.1 15 1.5 13 379 175
1d.. 23-Apr-96 -- baler '0.1 121 3 1 14 381 170

02-May-GO _-- baler 0.1 1513.1 22 416 175
1__m ____"L baler '0o.1 161s 3124 421 105]

11 ';7

•.•..•..
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Table2 2-

Water Analyses to Date (24-May-96)
of Shallow Delineation Wells and Shallow Monitor Wells

In Vicinity of Well 1196-5

Crow Butte Resources, Inc.
Crow Butte Project

Sample a mple Dab NNmIPb Sampain U308 Na ct 1804 I~nuavlAlktallnity
Da s-~o"" ________ (ppm

.Oft 22-Ap46 ,- be"r 1.3 62 110 178 1,217 290
1968 24-Apr-98 - ber 1.2 90 i114 180 1,243 305
1960 25-Apr-96 - baler 1.3 88 115 188 1,268 300
1964 02-May-9 - ba 0.4 41 09 107 898 230
198. 09-May-96 - baler - - - - 901 -
1960 15-May-96 - baler. - . .. 918 --

198e 23-May-96 - baler - - - - 909 -

[~~ ~ ~ ~ ~ k 19f 2-pr9 alrII 04814 1480 130
19&f 23-Ar•-9 - baler 17 4 13 485 1230
19& 02-Mai-96 - baler 0.1 1 3.1 10' 487 240

.196g T23-Apr-96 - baler 5.4 2e7 T225 381 2.190 450
'16 25-Ar-96 baler I5.3 I275 I215 387 2Z160 1440

-,196g 02-May-9- baler 4.6 201188 349 1,963 390
.98g I 09-May-96 bler - - - - 1,966 -
i"gg I1-May-98 - baler Z- 2030 -

12:1989 23-Maf-6. - baler 1=.73 -

196h 23-Apr-96. - baler 0.8 48 252 251 1,886 \ 370
196h 25-Apr-96 - bler: 0.8 47 253 245 1,884 380

"196h:. 02.-Ma - baler 0.5 30 247 229 :1,794 345
196h 07-May-98 - baler 0.5 40 246 238 1,746 335
lt 19h 09-May--O - baler - - - - 1,741 -

190h 16-May-96 - baler - - - - 1,658 -

196h 23-May-96. - baler 1,658-

If 71 2"TO -dw <0.1 ~ 19 r0 24 44 1801
19M1 02-Msy-98 I baler 0.1.2. 191 &.4 241 445 11701

.196J 28-Apr-98 bae 5.8 412 338 808 Z.940 475
1961 29-Ap- - 6 I.9 440 340 863 3,030 480
19Sf 02-May-G - be .8 431 344 58 3,070 4-

19- 09-May-98 - - - - 3.070
1961 09-May-98 bae J - - - 3,070-

23-May-O - - - 3060O

" 196k 30-Apr-96

1981 I 02-May-6 I

b le -U.1 i 14 I . I 19
baler ICO.1I 14 5 s I 13
baler 1 0.1 1 14 I 5 I 12 I 041 255

515 250
513 250I
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Table 2

Water Analyses to Date (24-May-96)
of Shallow Delineation Wells and Shallow Monitor Wells

In Vicinity of Well 1196-5

Crow Butte Resources, Inc.
Crow Butte Project'

ISample ISam* Dab ~ W~iii mmoe 1ap -g UX Na C 1' 10 muW ff
L0__ IimwI MadI (pyn I (pm L pn I~ (ppm I tumho I r

11961
1981

01-MAy-GO I I e ier i4 I i 2 1 .3 1 14

beW 0 0 1 5Il 2 I 3a
•beWr 0.1 i 14 1 2.3 | 1

435 210
423 210
AN4 210

02-Mmm-96 
I

I - - S I - S - I - * - I - S - S - - I

19Cm 02-May-GO bdw 0.2 30 1.5 a 529 1 210

' 1• 1 • I - I •*' I 0o.2 I • I '*2 I • I 529 I 210] 195M 06MO- - al -0.... 11.332L1.12L12L.1 536 j210 _j

198n o0Mat- , bal, 2.3 207 221 37_ 2,030 370
196n 009-~MayO baler - - - -I 2,090 I- I

"n 16-May- - pump 29 245 204 32 1,933 400
• 19n 23-ay- bdw -r 1,382 --

106o
196o I07MA~y-M6



A

Page 1 o. '

i 24-M1ay-96)

Table 3.

Water Recovery History (througi
using Shallow Pumping

In Vicinity of Well 1196
Fvelis
-6

crow Butte Resources, Inc.
crow Butte Projec

'we'v
I

[ MJCk Tkn. Avelrage Daiy
Iof Recoverd So~o P"'W4 - O VOiMM

CDam bt Durkv Day Fbwraf RecovaredI ALA~fL I Ii mnrs SI

Vokowe
Recovered
(Callons) I.

Co-rIM 7- =1

196a 22-Apr-96 - -- - 25 25 Firt water sample.
196. 25-.Apr-6 - 272 0.91 247 272
196a 26-Apr-96 - - 415 1.13 467 739
195a 29-AW-06 - 2,490 249 0.86 215 954
196. 30-Apr46 - 2,210 497 2.37 1.177 2,131
196. 01-May-96 - 2410 498 3.06 1,524 3.655
196a. 02-May-6 -2,140 2,5N0 240 3.04 729 4,384
196a 03-May-06 2.040 - 30 2.33 70 4,454
196a 06-May46 2.140 2.710 385 3.00 1,155 5,609

-196. 07-May-96 2,660 2.730- ...1,406 .2.31 3.252 8,861 Start contnuous pumpingh ..
196. 08-Ma -96 2,770 2.620 --1,440 2.10 3,024 11,885 Con7inuous-rni. -, -

196. 09-May-96 2,6M 275 2.00 1 550 12,435 Turned off at 1135 hr. Swtched to wel 196n.

196n 09-May-96 - 2,510 75 1.11 83 12,518 FMstime pumping. Shut down overnight.
196n 10-May-96 2,140 2,240 462 2.24 1,037 13;555 Pump durig day . SWt down for weekend.
196n 13-May-96 2,210 2,180 1,238 2.25 2,788 16,341 Restarted pump after weekend.
196n 14-May-9 2,040 1,978 1,440 2.25 3,240 19.581 Contious pumping since 5-13-96, AM.
196n 15-May-96 1,971 1,985 1,440 2.53 3,648 23,229 Continuous pumping since 5-13-96, AM.
196n 16-May-96 1,942 - 1,440 2.80 4,032 27,261 Continuous pumping sInce 5-13-96, AM.
196n 17-May-96 1,891 505 -2.85 1,439 28700 Friday, Shut down for weekend.

196a 21-May-96 - 1,98 25 2.52 63 28,763 ILet aquifer recovert o measure Static Water
196a 22-May-96 1,983 1,800 495 0.85 421 29,184 Levels. d', move pump from 196n back
196a 234May-96 - 1,692 112 1.00 190 29,374 d eto wetl 196a.
196a 24-May.-96 - 00.00 0- 2,374 j2" dischrg ine pkugled wMt sand.


