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MEMORANDUM FOR: Docket Files

THRU: Hubert J. Miller, Section Leader
New Fecilities Section
Uranium Recovery Licensing Branch

FROM : Ronald S. Kaufmann
Uranium Recovery Licensing Branch

SUBJECT: DR. WARNER'S COMMENTS ON THE GEOLOGY AND
HYDROGEOLOGY OF THE LEUENBERGER SITE

In a letter dated October 24, 1979, consulting geologist Dr. Don Warner
presented his comments concerning the geology and groundwater aspects of
the Teton Exploration Drilling Co. (TETON) uranium in situ extraction
project Environmental Report. His comments have been included in the

U. S. Nuclear Regulatory Commission (NRC) evaluation of this project.
Dr. Warner's letter is enclosed and a summary of his comments and the
NRC responses is provided below. Resolutions of the comments were
discussed with Warner before taking licensing action on January 8, 1980.
The]numbers in parenthesis below refer to the comment numbers on the
enclosure. .

1. Provide site specific stratigraphic column and geologic map
(enclosures 1 and 2). Both site specific column and geologic
maps have been provided in Teton transmittal dated October 19,
1979.

2. Location of mappable faults and an interpretation of local
stratigraphy (enclosures 2 and 3). Teton has not found any
mappable faults on site and therefore there are no locations

. of faults to provide. Environmental interpretation of the
stratigraphy of greater detail was not specifically requested
because the information provided in the ER and the October 19
and 23 transmittals is sufficient to allow the NRC to license
the facility, with appropriate license conditions; Warner
agreed.
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Hydrologic monitoring and hydrologic isolation of the ore
zones (enclosures 4, 5 and 15). M. Robinette, a geologic
consultant for the NRC, concluded from her evaluation that the
data submitted by Teton in their ER does not suport the
contention that the ore zones are completely confined. Her
comments are documented in a letter to the NRC marked “"received
circa 10/30/79." Warner was asked by the NRC staff to evaluate
the Teton ER data for the same issue and, as indicated in
comment 4 of this letter, came to the opposite conclusion from
Robinette. Both consultants used interpretation of the same
data to support their positions. Since the data of the Teton
ER could not be interpreted conclusively, the staff of the NRC
has decided on a conservative approach to resolving the issue,
which involves additional monitoring (hydrologic monitoring as
described below) during the wellfield operations.

In comment 15, Warner proposes that hydrologic monitoring be
used as an early detection mechanism of lateral excursions.
Since such monitoring has not yet been sufficiently tested in
this detection capacity, the staff of the NRC cannot recommend
the use of hydrologic monitoring for lateral excursions,
however, the same cannot be said for using hydrologic monitoring
with vertical excursions.

Establishing hydrologic isolation across confining beds during
pump tests by hydrologic monitoring is common in environmental
evaluations. Teton has been required, by NRC 1icense condition,
to closely monitor the water levels in the adjacent aquifers
during uranium leaching of the ore zones at the Leuenberger
site. They are furthersrequired by license condition to
adjust their operations if significant water level changes are
associated with the wellfield activities and report results of
the monitoring program to the NRC in the quarterly reports.
Dr. Warner's aid will be requested when Teton makes the data
available to the NRC. MWarner has been apprised of the license
conditions and he found the NRC approach to be reasonable.

Screening groundwater quality data to establish excursion and
restoration criteria (enclosures 6, 7, 8, 9, 13, 14 and 16).
The comments here refer to Teton using all the groundwater
data that was collected to determine restoration and excursion
criteria; There were some chemical laboratory results that
were anomalously high that should have been eliminated from
the evaluation and there were samples located either within
the ore body or outside the area of mine activities which were
inappropriate for establishing excursion and restoration
criteria. In general, excursion criteria should be established
with samples outside the ore body and restoration criteria
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with samples within the ore body. Additionally, Teton's

proposed restoration plan calls for restoration of all parameters
to premining use rather than the NRC preferred plan of restoration
to potential use on a parameter by parameter basis.

As described in the October 19 and 23 transmittals, Teton
changed their restoration and excursion criteria and programs.
The updated plans reflect Warner's comments in as much as the
excursion and restoration criteria have been recalculated from
appropriately selected wells and the restoration goal is to
return to potential use on a parameter by parameter basis.

Collection of baseline data from groundwater users within a
half mile of the site (enclosure 10). Though not presented in
the ER, this data has been collected and will be submitted to
the NRC in the first quarterly report.

Maximum injection pressure to avoid fracturing (enclosures 11
and 12). In his letter, Warner derived the 1imits of injection
well pressure at the surface to avoid fracturing to be 35 psi
for the N aquifer and 53 psi for the M aquifer (these are
aquifers of concern at the Teton site). Warner indicated that
the fracture pressures, as computed, could vary depending upon
operating experience. Teton has proposed maximum well injection
pressures for their operations of 68 psi and 45 psi for the N
and M aquifers, respectively. Considering Warner's calculation,
the proposed pressure of the M aquifer is acceptable where

that for the N aquifer s not.

Based upon operating experience, both proposed injection
pressures were accepted for Teton. The Irigary Project
(Wyoming Minerals), Highland Project (Exxon) and Bison Basin
Project (Ogle Petroleum) are all in situ operations mining ore
bodies at the same depths as and formed contemporaneously with
the Teton N aquifer deposits. Injection pressures at these
projects have varied between 60 and 120 psi without causing
operation difficulties. Warner was consulted and accepted
this approach.

Pond capacity versus acreage mined (enclosure 17). The
comment concerning relatively large disposal pond capacity and
small area mined is valid. Teton, however is planning on
using no more than about two thirds of the proposed pond
capacity for their R and D project. .
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This sort of planning is not unusual for a pilot project that
might go full scale. It is expected that between improved
understanding of the operations and additional recycling of
process water typical at full scale operations, any full scale
operation at Teton's site will require much less pond space
per acre mined than the R and D operation.

n
Uranium Recovery Licensing Branch

Enclosures:

As stated



