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MEMORANDUM FOR: Docket File No. 40-8745

FROM: Frederick W. Ross, Project Manager
Licensing Branch I
Uranium Recovery Field Office
Region IV

SUBJECT: APPROVAL 0F OGLE PETROLEUM, INC'S. , (CPI) AMENDMENT
REQUEST TO COMMENCE MINING IN UNIT N0. 2 BASED ON
SUBMITTALS DATED JUNE 8 AND 25, 1982, JANUARY 27, 1983,
AND FEBRUARY 24, 1983.

BACKGROUND

Ogle Petrolcum, Inc. (0PI) operates a commercial scale uranium in situ
solution mine in the Bison Basin area of South Central Wyoming, and wishes to
expand operations into the second of its four 10 acre mining units. Prior to
mining any new mining unit, OPI is required by License Condition No. 61 of
their Source Material License to submit for NRC review and approval, in the
form of a license amendment, the following hydrologic data:

A. " Potentiometric maps indicating premining water level elevations in the
upper "B" sand aquifer and the ore zone aquifer;

8. Baseline water quality and water level data for all excursion monitor
wells and restoration sampling wells, with proposed UCLs and restoration
criteria, respectively, and the basis thereof;

C. Detailed lithologic and spontaneous potential and resistivity geophysical
logs for all excursion monitor wells, and representative injection and
production wells, including all restoration sampling wells;

D. A detailed map (s) showing the proposed and/or actual locations of all
wells associated with the mine units, indicating the type, identification
number and completion depth of each well, and also indicating the
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location, completion depth, and seal and plugging status of all
exploration drill holes; and

E. Results of sufficient aquifer pumping tests, to be conducted as described
in the FES Section 4.2, to reliably determine the adequacy of the
geohydrologic confinement of the ore zone aquifer from upper and lower
water-bearing strata, especially with respect to any fault-related
vertical interconnection (s)."

Pursuant to License Condition No. 61, and in support of a license amendment
request authorizing mining in Unit No. 2, OPI on June 8 and 25, 1982 submitted
the required hydrogeologic data. In response to NRC concerns about the
adequacy of the required aquifer pumping test to demonstrate the necessary
hydrologic confinement of the ore zone aquifer (61E), OPI submitted a
supplemental pump test report on January 27, 1983. Refer to the December 12,
1982 memorandum to docket file 40-8745 and the minutes of the meeting between
NRC and OPI held on January 17, 1983 for details concerning the Mining Unit
No. 2 aquifer pumping test leading to the January 27, 1983 submittal.

DISCUSSION

Potentiometric Maps _

Potentiometric maps showing the premining water level elevations in the upper
"B" sand and the ore zone aquifer was previously submitted in 0PI's First
Annual Report to the WDEQ, copied to the NRC, on August 27, 1981. Few wells
were completed in the lower sand stringers prior to mining to provide
sufficient data for constructing a potentiometric map of this unit.

The potentiometric maps indicate that both the Upper "B" sand and the ore zone
aquifers are confined with water levels rising from 150 to 200 feet above the.

tops of the aguifers. Water level elevations in the Upper "B" sand and ore'

zone aquifers range from 7018 to 7012 and from 7972 to 7966 feet above sea
level respectively, and the natural premining direction of groundwater flow

: through both aquifers in Unit No. 2 is to the SSE paralleling the major axis
of transmissivity of the ore zone aquifer.

Baseline Water Quality Data

Baseline water quality data for nine horizontal excursion menitor wells (M-13,
M-15, M-37, M-38, M-39, M-40, M-41, M-42, and M-43), three upper aquifer
excursion monitor wells (M-47, M-48, and M-49), two lower sand aquifer
excursion monitor wells (M-50 and M-51) and four restoration sampling wells
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(RSW-4, RSW-5, RSW-6, and RSW-7) are included as attachment 1 to the June 8,
1982 submittal. Four rounds of baseline samples for each well were collected
in accordance with License Condition No. 41. Upper Control Limits (UCL's)
were established for the excursion parameters listed in License Condition No.
42 (conductivity, total carbonate / bicarbonate, chloride, sodium, sulfate, and
uranium) by adding 20 percent of the highest observed baseline value to the
highest observed baseline value, except for uranium where the UCL was

. established by adding 1.0 mg/l to the highest observed baseline concentration.
In addition, the UCL for carbonate plus bicarbonate at well M-43 as shown in
attachment 1 was found to be in error and has been correctly revised in the
February 24, 1983 submittal. Included with the restoration well baseline data
are the restoration targets which are based on the same criteria (as specified
in the FES) as the NRC approved restoration targets for Unit No. 1.

Lithological and Geophysical Logs

Attachment No. 2 of the June 8, 1982 submittal contains lithologic and
geophysical logs (gamma ray, spontaneous potential, and resistivity) of all
Mining Unit No. 2 excursion monitor wells and restoration sampling wells.
Geophysical logs covering the uranium mineralized portions of four
representative injection and production wells were also included. It would
have been preferred that the entire length of the representative injection and
production wells be logged and that all logs be tied to a common elevation so
that the true depths of hydrostratigraphic units could be noted in each log.
However, based on the well log data, it is concluded that all Mining Unit No.
2 excursion monitor wells are completed to the bottoms of the units they are
intended to monitor, the geology and hydrostratigraphy of the mining unit is
the same as in Mining Unit No.1, and that the ore zone sand is over and
underlain by continuous claystone units.

Well Location Map

Included in the June 8, 1982 submittal as Figure 1 (Mining Unit No. 2 Well
Location Map) is a map showing the locations of all Mining Unit No. 2
excursion monitor wells, restoration sampling wells, injection wells, and

; production wells and indicating that only production wells will be located
i closest to the faults in Unit No. 2 to reduce the risk of the vertical

movement of mining fluids along permeable fault planes. The map also shows
the locations of injection / production wells in the northern portion of the
unit which are not as yet completed.

Maps showing the location of all exploration drill holes in the entire permit
. area were previously submitted to the NRC on August 27, 1981 along with a
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tabulation indicating drill hole numbers, total depth, location (section,
township, range, 1/1), the date drilled, and the plugging status.

Aquifer Pump Testing

Data from OPI's are zone aquifer pumping test program are contained in the
June 25, 1982 and January 27, 1983 submittals to the NRC. OPI is required by
license condition 61E to conduct aquifer pumping tests in each new mining unit
to determine the adequacy of ore zone confinement. The NRC expressed concerns
about the degree of hydraulic confinement between the ore zone aquifer and the
lower sand unit based on the aquifer test report submitted by OPI in June.
Our concerns initiated the re-evaluation of the pump test data described in
the submittal of January 27, 1983. The December 12, 1982 memorandum to docket
file no. 40-8745 and the minutes of the January 17,.1983 meeting between OPI
and NRC provide background on events leading to the January submittal.
Ca':ulations based on 0PI's re-evaluation of the pump test data, indicate that
the vertical permeability of the confinjng layer sepagating the ore sand from
the lower sand may range from 4.6 X 10- to 1 3 X 10- cm/sec. Natural
materials with values in the order of I X 10-7 cm/sec are considered as
impermeable under most applications. An independent evaluation of 0PI's
calculations, conducted by Williams and Associates for the NRC (copy
attached), indicates that lower confining unit vertical permeability is of the

'

order suggested by OPI. However, based on some uncertainties with the pump,

test evaluation, Williams and Associates recommend additional reliance on a
monitor well network.

CONCLUSIONS

The NRC staff has reviewed 0PI's submittals, in support of their license
amendment request authorizing injection of lixiviant into Mining Unit No. 2,

i dated June 8 and 25, 1982, and January 27, 1983 and has determined that all
'

data required by License Condition 61A-E has been submitted and is adequate
j for the NRC to approve issuance of the amendmnet. Potentiometric data shows

that the ore zone and upper sand aquifers are confined and that groundwater at
the site moves to the SSE in the direction of the m6jor axis of ore zone
aquifer transmissivity. Baseline water quality data based on four sampling
rounds taken in accordance with License Condition 41, were submitted on all
excursion and restoration sampling wells. UCL's and restoration targets
submitted by OPI were determined on the same basis as those approved by thet

NRC for Mining Unit No.1. Geophysical and lithologic well logs submitted for'

all monitor and restoration samplings wells, as well as for representative
injection / recovery wells, indicate that the wells are completed to the proper

,

depths, the geology and hydrostratigraphy of Mining Unit No. 2 is consistent'

;
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with Mining Unit No. 1, and that the ore zone sand lies between continuous
claystone units. A map showing the locations of all excursion monitor wells,
restoration sampling wells, and injection / production wells indicates that only
production wells will be located closest to the faults in Unit No. 2, thereby
reducing the risk for vertical migration of mining fluids along permeable
fault planes. Review of OPI's are zone aquifer pump test data shows that the
upper aquifer is separated from the ore zone by approximately 125 feet of low

permeabiltiy material and that the vertica} cm/sec which for most purposes is
permeability of the lower

confining units is in the order of 1 X 10~
considered impermeable. However, the lower and upper aquifers will also be
monitored for vertical excursions by a monitor well network to include any
additional monitor wells required by the Wyoming DEQ. Data from additional
lor:er sand excursion monitor wells required by the WDEQ will also be submitted
to the NRC.

RECOMMENDATIONS

Based on the above conclusions, the NRC staff recommends authorizing OPI to
conduct mining operations in Unit No. 2 by revising the following License
Conditions to Source Material Licensing SUA-1396 as follows:

39. The number, identification, and location of horizontal excursion monitor
wells, upper aquifer vertical excursion monitor wells, lower sand
vertical excursion monitor wells, and restoration sampling wells shall be
as indicated in FES Figure 2.3 for Mine Unit No. 1, and as indicated in
Figure 1 (Mining Unit No. 2 well location map) of the June 8, 1982
submittal for Mine Unit No. 2. The number, identification, and location
of excursion monitor wells and restoration sampling wells for subsequent
mine units shall be approved by license amendment prior to mining those
units.

42. For Mine Unit No.1, upper control' limits for each excursion parameter in-

each excursion monitor well shall be those poroposed in the licensee's
May 12, 1981 submittal regarding baseline water quality. For Mine Unit
2, upper control imiits for each excursion paramcter in each excursion
monitor well shall be those proposed in Attachment 1 of the licensee's
June 8, 1982 submittal regarding baseline water quality as modified by
the February 24, 1983 submittal. The licensee shall submit data
pertaining to the location, completion, baseline water quality, and UCL's
for additional ~ Mine Unit 2 excursion monitor wells required by tha WDEQ.
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Mining shall not be conducted in any subsequent mine unit before UCL's;
'for all excursion monitor wells associated with such mine units are

; approved by license amendnent. Upper Control Limits (UCL's) for future
: mino units shall be established for each excursion monitor well for total
4 bicarbonate plus carbonate (alkalinity), sodium, sulfate, specific
; conductivity, chloride, and uranium. UCL's shall be established on the
- basis of the baseline water quality data required pursuant to Condition

No. 41 of this license.:

i 43. Restoration criteria shall be established separately for each mine unit, ;

j for each parameter in the Long List of FES Table 4.1, on the basis of the '

' baseline water quality data for restoration sampling wells required
pursuant to Condition No. 41 of this license. Restoration criteria shall-

be approved by license amendnent for each mine unit prior to conducting
4 mining operations in each mine unit. Restoration values for Mine Unit I

shall be those described in the licensee's May 12, 1981 submittal
j regarding baseline water quality. Restoration values for Mine Unit No. 2

shall be those listed in Attachment No. 1 of the licensee's June 8, 1982
'

submittal.

61. Except for Mine Units 1 and 2, the licensee shall not conduct mining
operations in any mine unit prior to NRC review and approval, by license'

amendment, of the following information for each such mine unit:.

A. Potentiometric maps indicating premining water level elevations in
the upper "B" sand aquifer and the ore zone aquifer;,

;

B. Baseline water quality and water level data for all excursion
monitor wells and restoration sampling wells, with proposed UCLs and
restoration criteria, respectively, and the basis thereof;'

C. Detailed lithologic logs and spontaneous potential, resistivity, and
gamma ray geophysical logs for all excursion monitor wells, and
representative injection and production wells, including all
restoration sampling wells;

D. A detailed map (s) showing the proposed and/or actual locations of
all wells associated with the mine units, indicating the type,
identification number and completion depth of each well, and also
indicating the location, completion depth, and seal and plugging
status of all exploration drill holes; and
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E. Results of sufficient aquifer pumping tests, to be conducted as
described in the FES Section4.2, to reliably determine the adequacy
of the geohydrologic confinement of the ore zone' aquifer from upper
and lower water-bearing strata, especially with respect to any
fault-related vertical interconnection (s).

62. The licensee shall operate the wellfield so that the wells nearest any
fault shall be used only to recover solutions, as in the manner shown in
the FES Figure 3.10 or Figure 1 (Mining Unit No. 2 well location map) of
the June 8, 1982 submittal.

75. A semi-annual report shall be submitted to the U.S. Nuclear Regulatory
Commission, Uranium Recovery Field Office, Denver, Colorado, that
summarizes the status of well field operations with supporting analytical
data and evaluations regarding important environmental aspects of the
operation, including all water quality, water level elevation,
environmental, and restoration data, lixiviant migration control measures,
waste generation volumes, and volumes of injected lixiviant and pregnant
solution produced. All data shall be presented in tabular and graphical
form, with a written evaluation of the data.

In addition, semi-annual reports shall include all monitoring data on any
additional excursion monitor wells required by the WDEQ. Excursion
reports regarding these wells shall also be submitted to the NRC.

J A M h ~>
Frederick W. Ross, Project Manager
Licensing Branch I
Uranium Recovery Field Office
Region IV
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Approved By: #- J
J W LTnehan, Branch Chief

censing Branch I
Uranium Recovery Field Office
Region IV

| Case Closed: 04008745230E
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