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-1.0 INTRODUCTION

On January 5,1996, COGEMA Mining, Inc. (COGEMA) applied to the Nuclear Regulatory
Commission (NRC) for renewal of Source Material License SUA-1341 for the continued,
combined operation of the Idgaray and Chdstensen Ranch commercial scale uranium in-situ
leach (ISL) extraction sites,' located in Campbell and Johnson Counties, Wyoming. In response

-- to comments on the applitation from the NRC staff, COGEMA provided requested supplemental
Information and page changes to the License Renewal Application (LRA) by letter dated
September 3, 1997....

This Environmental Assessment (EA) discusses the environmental asp3cts of the operations that
COGEMA has proposed in the application for the renewed license. Information and discussions

:In this EA'are based principally on Information contained In the LRA and the September 1997
supplement which revised the original LRA; NRC licensing actions approved since January 1996;
semiannual environmental monitoring reports submitted by COGEMA since the previous renewal

,.,of SUA-1341 In 1988; and NRC inspection reports generated dudng the nearly10 years of
.. commercial operation since thelrigaray and Christensen Ranch operations were consolidated

under license SUA-1341. The inspection history, conclusions, and license conditions presented
here are based'on NRC staff evaluations and reviews in support of the proposed renewal.
Additional information concerning the safety aspects of the proposed renewal is contained in the
Safety Evaluation Report (SER).

With the. renewal of SUA-1341, NRC would be authorizing COGEMA to continue commercial
uranium extraction operations at the Irigaray and Christensen Ranch sites but under a new
format, a'full performance-based license (PBL) format. Under a PBL, the licensee is authorized
to take certain actions and to make certain predetermined changes to its procedures or
operations without submitting a request for NRC approval to do so each time such a change is
contemplated.

Under the PBL, COGEMA may:

Make changes in the facilities or process, as presented in the LRA;

* Make changes in the procedures presented in the LRA; or

* Conduct tests or experiments not presented in the LRA, without specific NRC
approval, if the licensee ensures that the following conditions are met:

(1) The change, test, or experiment-does not conflict with any requirements
specifically stated In this license (excluding material referenced in the PBL)
or impair the licensee's ability to meet all applicable NRC regulations.

(2) There Is no degradation in the essential safety or environmental
commitments in the license application or provided by the approved
reclamation plan.

(3) The change, test, or experiment is consistent with NRC conclusions
regarding actions analyzed and selected in the EA.



Under a PBL, the licensee has the burden of ensuring the proper implementation of the PBL. So
instead of submitting the proposed change to NRC for review, COGEMA is required to have a
panel of its sfaff, called a Safety and Environmental Review Panel (SERP) conduct a thorough
review of the action or change to consider its impacts on the licensee's operations and the
environment before the change is implemented by the licensee. Under a PBL, the SERP is to
act in lieu of NRC to assure that all regulatory requirements and conditions have been met both
before mining operations commence and during all phases of operations. Thus, COGEMA's
SERP will determine if the licensee can proceed with contemplated changes or if NRC approval
of the change or action is needed in the form of an amendment to the renewed license.

COGEMA's SERP must consist of a minimum of three individuals. One member of the SERP is
to have expertise in management and should be responsible for managerial and financial
approval of changes, one member will have expertise in operations and/or construction and
should be responsible for implementation of any changes, and one member is to be the
corporate radiation safety officer (CRSO) or equivalent. Additional members may be included in
the SERP, as appropriate, to address technical aspects in several areas such as health physics,
groundwater hydrology, surface water hydrology, geology, geochemistry, and others. Temporary
members, or permanent members other.than the three identified above, may be consultants. In
addition, one member of the SERP shall be designated as the Chairman.

Under the PBL, COGEMA is required to keep records of the decisions made by the SERP so
they can be examined during NRC inspections of the Irigaray and Christensen Ranch facilities.
The records of any changes made pursuant to the Performance-Based License Condition (PBLC)
must be kept until license termination. These records will include written safety and
environmental evaluations, made by the SERP, that provide the basis for determining that each
change complies with the requirements stated previously. COGEMA will furnish an annual report
to the NRC that describes such changes, tests, or experiments, including a summary of the
safety and environmental evaluation of each. In -addition, COGEMA will submit annual updates to
any pages of its license application that have been revised to reflect changes made under this
condition.

The SERP is to operate under standard operating procedures (SOPs) approved by the NRC. The
inspection role of NRC remains unchanged with the administration of performance-based
licensing. Operational changes, regulatory commitments, and record keeping requirements
implemented by COGEMA through the PBL are subject to NRC inspection and possible
enforcement actions.

In order to facilitate operations at Irigaray and Christensen Ranch during NRC's review of the
LRA, COGEMA requested that NRC consider making early decisions on several proposals that
were made in the renewal application. One of the most significant was that COGEMA requested
early NRC approval of a limited PBLC for the initiation'of wellfield operations, which NRC
approved by Amendment 45 in December of 1996. Thus, since that time, COGEMA has been

: •operating under a limited PBLC. That PBLC authorized COGEMA to develop and open new
wellfields within the permitted area without seeking NRC approval for each new field.
Amendment 45 established license conditions and piovided NRC approval of SOP's that
COGEMA was required to follow for setting up its SERP and having the SERP make the well
startup decisions. Subsequent to the issuance of Amendment 45, COGEMA implemented the
new PBLC for the review and startup of Mine. Unit 6 at Christensen Ranch. When NRC
inspected COGEMA's activities relative to the MU 6 startup decision, NRC staff concluded that
COGEMA had met the requirements of the PBLC.
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Thus COGEMA already has had experience with making decisions pursuant to a PBLC, has the
organizational elements in place that are required for a full PBL, and has already successfully
demonstrated that they can function as they will be required to under a full PBL. After the PBL
renewal is issued, the SERP will have the authority to act in lieu of NRC on the rest of the issues
covered by the full PBL for both Ingaray and Christensen Ranch operations.

COGEMA also requested early NRC approval of several other operational changes that had been
proposed in the LRA. These included an intermediate increase in the production flowrate at
Christensen to 3,600 gallons per minute (gpm), and then later an additional increase in the
flowrate to 4,000.gpm, a request to increase the annual yellowcake production of these facilities
to 2,500,000 pounds per year, and early approval to proceed with the initial phase of the
proposed restoration program for certain mine units. NRC considered each request, reviewed
the relevant information in the LRA submittal, in the revisions to the LRA and other supplemental
submittals, determined that any related environmental impacts were acceptable, and approved
COGEMA's requests. NRC has issued amendments to the existing license to authorize these
changes to operations, and they will be carried into the renewed license as well.

NRC assessed the environmental and safety impacts of these changes to COGEMA's operations
at the Irigaray and Christensen Ranch facilities as part of approving the amendments to the
existing license. The assessments are documented in the technical evaluation reports (TERs)
that the staff prepared to support the issuance of the amendments. Thus, those assessments
are described in this EA since the requested changes were originally proposed by COGEMA in
the LRA, and the LRA as revised, but since the decisions regarding their approval are already
documented, they are not discussed in depth.

This license will be issued for a ten year period rather than a five year period.

1.1 Background Information

Roll-front uranium mineralization is present at both the Irigaray and Christensen Ranch
properties in the Wasatch formation. The Irigaray Project was licensed for commercial operation
in August 1978, under ownership of Westinghouse Electric Corporation. In 1982, operations
ceased at the Irigaray plant and wellfields, and the facility was placed on standby status pending
improvements in the uranium market. In June 1987, Malapai Resources Company (MRC)
purchased the Irigaray site from Westinghouse and resumed operations. In 1988, MRC was
granted an amendment to the SUA-1341 Irigaray license to include the Christensen Ranch
satellite ion exchange (IX) plant and associated mine units (MUs). The Irigaray site was then
upgraded to include facilities for processing IX resin from Christensen Ranch. In February 1990,
operations ceased again, and in September.1990, MRC was sold to Electricite de France (EdF),
a French nuclear utility. EdF chose to manage the Idgaray and Christensen Ranch sites through
Total Minerals Corporation (TOMIN), another French company, and TOMIN resumed operations
in 1991. Finally, in April 1993, a large stock exchange occurred in France between COGEMA and
TOTAL (parent of TOMIN), in which TOTAL acquired 10 percent of COGEMA stock and, in
return, COGEMA acquired all of TOMIN uranium properties plus some TOTAL stock. As a result,
COGEMA a quired ownership of the Irigaray ano Christensen Ranch Uranium Projects. In
November 1993, the name TOMIN was.changed to COGEMA Mining, Inc. COGEMA maintains
its operational offices in Mills, Wyoming.

Operations continue under COGEMA management. Wellfields 1, 2 and 3 at the Irigaray site are
considered to be restored by COGEMA, and Wellfields 4 - 9 are undergoing restoration. While
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COGEMA is not currently mining at Irigaray, future mining is planned if there is an improved
market outlook."

Uranium slurry product from the Christensen Ranch site is processed to yellowcake form at the
Irigaray central plant. Previous operations at Christensen Ranch have included production from
MUs 2, 3, 4, and 5, all of which are currently undergoing restoration. MU 6 is currently in
production, and MU 7 is undergoing wellfield development and baselining.

Remaining reserves on the entire Irgaray property controlled by COGEMA is approximately
seven million pounds. Reserves remaining on the Christensen Ranch property are approximately
thirteen million pounds in the current low value uranium market.

1.2 Proposed Action

The proposed action is to renew Source Material License SUA-1341 to authorize the continued
commercial operation of the Irigaray and Christensen Ranch facilities. In the LRA, and
subsequent revisions to the LRA, COGEMA proposed numerous changes to the operations and
procedures at those licensed facilities. As discussed inthe Introduction, several of the changes
have been reviewed and approved by NRC and will be carried into the new license. NRC will
review the impacts of the others in this EA and the safety evaluation report (SER). As a result, in
renewing SUA-1341, NRC will be approving operations that in many ways are different from the
those that were approved in the current license.

One of the major changes proposed by COGEMA is to combine the mine and development plans
for Irigaray and Christensen Ranch, which have previously been separate and different, into one
plan, and to standardize the requirements and license conditions for both sites. In most cases,
what this means is that the requirements for Irigaray wellfield operations which were established
when ISL technology was in Its infancy, will be converted to the more modem requirements that
have been applied at Christensen Ranch. and are more typical of what is being applied at other
ISLs, In some cases, COGEMA Is proposing changes to the existing operations at Christensen
Ranch as well. For the most part, since COGEMA proposed changes and standardizations to
their operations in the LRA, as revised, that reflect improvements in technology, or factor in
experience or actual data collected by COGEMA at Irigaray and or Christensen Ranch, NRC staff
have found them, and related impacts, to be generally acceptable.

Standardizations proposed for the renewed license include, among other things, the upper
control limit calculation, the baseline water quality program, and the frequency and spacing of
baseline water quality wells• through a wellfield. Other major changes to the operations include a
revised section on radiological effects based on 10 CFR Part 20, new MILDOS modeling and
EPA guidance; revision to the upper control limit calculation method for Chloride; proposed
radiological and non-radiological monitoring programs based on new Part 20; and new proposed
Annual Limit on Intake (ALl) and Derived Air Concentration (DAC) for natural uranium based on
actual solubility test results of Irigaray produced yellowcake.

The renewed license would authorize the facilities to continue to be operated such that the
annual throughput at Christensen does not exceed an average flow rate of 4000 gallons per
minute (gpm) exclusive of restoration flow, and such that the annual average yellowcake
production does not exceed 1,133,980 kg (2,500,000 pounds) of U30 8 annually. (These numbers
were originally proposed in the LRA, as revised, and have already been amended into the current
license at COGEMA's request.) This EA discusses the environmental aspects of the COGEMA
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proposal. Additional information concerning the safety aspects of the proposed renewal is
contained in the accompanying SER.

1.3 Review Scope

1.3.1 Federal and State Authorities

NRC source material licenses are issued under Title 10, Code of Federal Regulations (CFR),
Part 40 (10 CFR Part 40) (Domestic Licensing of Source Material). As stated in 10 CFR 40.3, "A
person subject to the regulations in this part may not receive title to, own, receive, possess, use,
transfer, provide for long-term care, deliver, or dispose of byproduct material or residual
radioactive material... or any source material after removal from its place of deposit in nature,
unless authorized in a specific or general license issued by the Commission... ." "Source
material" is defined in 10 CFR 40.4, as (1) uranium or thorium, or any combination thereof, in any
physical or chemical form or (2) ores which contain by weight 0.05 percent or more of
uranium, thorium, or any combination thereof.

In addition, the Uranium Mill Tailings Radiation Control Act of 1978, as amended, requires
persons who conduct uranium source material operations to obtain a byproduct material license
to own, use, or possess tailings and wastes generated by in situ leach (ISL) operations (including
above-ground wastes). This EA has been prepared in accordance with 10 CFR Part 51,
Licensing and Regulatory Policy Procedures for Environmental Protection, which implements the
NRC environmental protection program under the National Environmental Policy Act of 1969
(NEPA), as amended. In accordance with 10 CFR Part 51, an EA serves to (1) briefly provide
sufficient evidence and analysis for determining whether to prepare an environmental impact
statement (EIS), or a finding of no significant impact (FONSI); (2) facilitate creation of an EIS
when one is necessary-, and (3) aid the NRC compliance with NEPA when an EIS is not
necessary.

The State of Wyoming, Department of Environmental Quality (WDEQ), a
Implements the state's rules and regulations for environmental protectioi
Christensen Ranch Projects under Permit to Mine No. 478, Amendment

A new SER will follow the EA and accompany the licensing action. In pr

documents, the staff has re-evaluated the potential impacts associated
commercialoperation of the Idgaray and Christensen Ranch sites, as it
COGEMA's proposed changes; Should the NRC issue a FONSI and del
health and safety issues are appropriately addressed, based on the licer
materials (COGEMA, 1996), previous operational data, and the earlier E
and SERs (NRC, 1987b, 1988b), a renewed commercial source material
to COGEMA.

1.3.2 Basis for NRC Review

The NRC, Office of Nuclear Material Safety and Safeguards, Division of
has assessed the environmental and safety impacts associated with the
source material license and documented the results of the assessment i
performed this appraisal in accordance with the requirements of 10 CFR
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In conducting this assessment, the staff considered the following:

... Information contained in the LRA, dated January 5, 1996 (COGEMA, 1996), and in
revisions and supplemental information submitted on September 3, 1997 (COGEMA,
1997);

* Information contained in previous environmental evaluations of the Irigaray and
Christensen Ranch Uranium Projects (NRC, 1987a; 1988a);

-* Information contained in COGEMA amendment requests since January 1996 and NRC
approvals of such requests, including the August 30, 1996, request for a performance
based license condition for well field approvals, as revised by subsequent submittals
dated November 7, 1996, and December 13, 1996;

*, The operational history of commercial operations since 1988 as evidenced by semiannual
environmental monitoring reports and wellfield restoration information provided by
COGEMA;

Wellfield Excursion Reports and corrective action analyses;

* Information derived from NRC site visits and inspections of the Irigaray and Christensen
Ranch facilities; and

* .Information provided by Bureau of Land Management (BLM) and Fish and Wildlife
Service.

1.4 Overview of Proposed Operations for the Renewal Period

In the past, COGEMA operated the Irigaray central processing facility and associated well fields
plus a satellite ion exchange plant and well fields located at the Christensen site. All nine of the
existing well fields at Irigaray have been mined out and have completed or are undergoing
restoration. Mining at Christensen has been completed in MUs 2, 3, 4, and 5. Mining operations
continue in Units 6 and will begin in the near future in MU 7.

Future operations at Irigaray will include completion of the restoration program plus continuation
of plant activities for the processing of the Christensen ion exchange resins, yellowcake drying,
packaging, and shipping. Additional mining is also planned at Irigaray some time in the future,
both within the exisiting permit area and to the north and south.

Future operations at Christensen consist of continued well field installation and operation. After
MU 7, COGEMA plans to develop MUs 8 -12, all of which are within the current permit area.
COGEMA has decided to use the existing satellite plant at Christensen to mine all of the MUs for
the Christensen ore body. The satellite plant will be connected to the various well fields by
injection and recovery trunk lines, with booster pump stations along the trunk lines.

2.0 SITE DESCRIPTION

2.1 Location

Although under one license, the Irigaray and Christensen Ranch ISL uranium projects are two

6



cdistinct sites located within the southern portion of the Powder River Basin, a structural and
topographic basin in eastern Wyoming and southern Montana. The Christensen Ranch site lies
at the base of the Pumpkin Butte to the northwest and the Irigaray project is located
approximatelyfive miles to the northwest of the Christensen site'boundary. The Irigaray Ranch
site located in south east Johnson County approximately 10 miles northeast of Sussex and 43

...miles southeast of Buffalo; and 90 mile NNE of Casper, Wyoming (Figure 2.1) The property
consists of approximately 28 square miles within Townships 45,46, and 47 North, Ranges 77
and 78 West. ,The current mine site is located "ithin Sections 5, 8. 9, and 16 of Township 45
North Range 77 West. The Irigaray property includes approximately 8,440 ha (21,100 acres) of
leases and mineral claims. The Ingaray permit area includes approximately 1000 acres.
However, only a small fraction of this land has been disturbed by ura nium ISL activities. The

r vaous research and development (R&D) phases at the Irigaray facility occupied approximately 4
ha (10 acres).' We:i.eld operations have been limited to approximately 20 ha (50 acres)..

The Christensen Ranch project area, also shown in figure 2.1, is located along the Campbell-
Johnson County boundary about 30 mi north-northeast of the town of Midwest, Wyoming, and
50 mi southwest of Gillette, Wyoming. The total surface area expected to be disturbed by existing
and future operations is 372 ha (930 acres)-7 percent of the 5,600 ha (14,000 acres) within the
permit area. COG EMA maintains mining claims and two state mining leases within the
Christensen Ranch areas.

Both of the properties are characterized by rolling uplands which are dissected by sharp deep cut
drainages. Most of the drainages on the sites flow to Willow Creek, an ephemeral tributary to the
Powder River, which crosses both properties from southeast to northwest. Elevations are
generally high and range from 4300 feet to 5200 feet.

The Irigaray plant site is located about 13 road miles from the Christensen Ranch satellite plant
location.

2.2 Land Use

The land at the Irigaray and Christensen Ranch sites is approximately half private land and half
BLM and State lands.-Ownership of land and mineral rights for the approximately 8,440 hectares.
(21,100 acres)jof leases and federal unpatented lode mining claims located in the Irigaray
property is indicated in table 2.1. Land and mineral rights ownership for the approximately
5,600 hectares (14,000 acres) in the Christensen Ranch area is w! Indicated in table 2.2.

Historically, the project lands have been-used by local ranchers primarily for livestock grazing of

native grasses. There Is some hay grown at Christensen that is used for winter livestock feed.
There are no known commercial row or grain crops grown within or adjacent to the sites. There
are no parks or recreational areas within the permit boundaries. Recreational uses of the
properties are only for deer and antelope hunting in the fall.

Local ranchers have made long-term commitments to ;.llcw continued uranium mining on their
lands. Thus, lanc use for the immediate future includ,-s in-situ uranium mining on a commercial
scale. Oil production is the other major mineral extraction activity in the area. Currently there are
17 producing wells on the Christensen site. There are no oil wells at Irigaray.
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Table 2.1

Irigaray Land Ownership

Surface Ownership Mineral Ownership

L. Brubaker,ý et al. Irigaray and Bureau of Land Management
'__' __- _______.__.___;____________i_" (BLM)

Bureau of Land Management (BLM) BLM

State of Wyoming State of Wyoming

Streeter. BLM and Streeter

Table 2.2

Christensen Ranch Land Ownership

Surface Ownership Mineral Ownership

BLM BLM

State of Wyoming State of Wyoming

John 0. Christensen John 0. Christensen, et al. and BLM

2.3 Climate and Weather

The Irigaray and Christensen Ranch areas are classified as semi-add continental climate.
Temperatures In the vicinity vary considerably on both a diurnal and seasonal basis. Daily
variations are due in part to the high elevation and dry air conditions; seasonal differences are
influenced by the movement of arcticair masses across the area during winter months. Winters
are generally harsh with temperatures falling to lows near -40,.C (-40 OF) and summers are

mild with highs often near 38 OC (100 0?F). Average annual precipitation in the vicinity is
approximately 30 cm (12 In.).' The majority of this precipitation occurs during the period of April
through July, and is:generally derived from scattered thunderstorms so the amount of
precipitation Varies widely. Considering an average annual precipitation of 30.4 cm (12 inches)
per year, the net annual evaporation rate would be approximately 76.2 cm (30 inches) per year.

Local surface winds in the area are affected by both regional weather patterns and topographic
features. The prevailing wind direction is from the southeast quadrant: these are low velocity
winds, occurring primarily at night, caused by drainage of cold dense air out of the local draws
and down the Willow Creek drainage. North-northeast and south-southeast winds are of
secondary predominance: they are generally stronger and occur during daylight hours. Storms
over the sites produce severe weather including high winds, hail, flash flooding and tornadoes.
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2 4 Geoloov
21 Regional and Local Geology

Igaray and Christensen Ran permit areas are situated in the west-central portion of the
er River Basin.-The Powder River Basin is a broad, gently down-warped, north-south

ýQ< -stnking asymmetrical syncline with an axis lying west of the center of the basin. It is open to the

Snorth'and bounded on the south by the Laramie Range and the Hartville Uplift, on the east by the

Black Hills,'and on the west by the Big Horn Mountains and the Casper Arch. East of the axis,
strataedip less than 3 degreeswesterly, but are steeply folded on the west and southwest

margins of the basin. Strata at the sites dip northwesterly at aboutl to 2 degrees. Regional and

site specific studies performed by MRC provide no-evidence of measurable displacement faulting

within the proposed wellfield areas. Figure 2.2 depicts the regional geologic setting of the area.

.. "The rocks exposed in most of the Central part of the P6wder River Basin are classified as the

Wasatch Formation of Eocene Age..They are underlain by the Paleocene Fort Union Formation
• and older Cretaceous rocks that crop out near the margins of the basin. The White River

Formation, of Oligocene age, is present as a remnant capping of the Pumpkin Buttes and
unconformably overlies the older rocks on the southern margin of the basin, which marks the end

<of the Laramie deformation in the Powder River Basin.'

The uranium deposits that are mined at Irigaray and Christensen are complex subsurface

Wasatch formation sediments that include claystones, siltstones, and carbonaceous shales

interbedded with light yellow/brown sandstone lenses and thin coal beds. As mapped, there are

six sandstone units ranging from 6 m (20 ft) to 30 m (100 ft) in thickness. The lateral extent of

these sand bodies varies, but the largest is traceable for more than 19.2 km (12 mi)

northwestward across the area. The lower 240 to 300 m (800 to 1,000 ft) of the formation is the

:section underlying most of the Iriga* and Christensen Ranch areas. It consists primarily of

shales With interbedded fluvial sandstones..

SThe fluvial sandstonesunertyi ng the Chrise nsen Ranch Satellite Operation have been divided

into three units for the purpose of wellfield development. These units are designated as the L, K,
and J fluvial systems in ascending order. The geologic unit designations at the Irigaray area

differ, but correspond to the Christehsen Ranch units as follows: the L-unit corresponds to the

Lower dIngaray Sandstone; the K-unit corresponds to the Upper Irigaray Sandstone; and the J-unit

i•icorresponds to the Unit1, Sandstone.' Figure 2.3 shows the stratigraphic relationship of the

" ' various stiata from cores obtained through6ut the project and adjoining areas.:

The L fluvial system consists of those sediments between the Fort Union/Wasatch contact and
-• the base of the lowest uranium bearing ost isandstone. It consists of one to two continuous

S sandstorie'aquifers separated by shales, mudstones and siltstones. The L facies of prime
:, conern is the shale/mudstonie interval immediately underlying the lowest Uranium host

sandstone of the K fluvial system. This interval is the lower aquitard which serves as the

confining layer separating aquifers of the L and K fluvial systems. The average thickness of the L

fluvial system is approximately 72 m (240 ft), while the lower aquitard averages 27 m (90 ft) in

thickness.,-,

'hi fluvial system consists of those sediments between the lower aquitard at the top of the L

system .and the base of the upper aqultard at the base of the J-system. The K system is the
i, stratigraphiC unit in which ISL uranium extraction will occur. It is composed of fluvial channel
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sandstones which are the primary hosts for uranium precipitation and deposition. The K fluvial
system has three major sandstone units which have been designated KI, K2, and K3 in
descending order. Separation of these units, where it occurs, Is caused by thin shaley lenses that
are of limited extent, both vertically and laterally. The average thickness of the K fluvial system is
approximately 54 m (180 It).

The'J fluvial system consists of those Wasatch Formation sediments from the base of the upper
aqultard to the ground surface. It Is dominated by siltstone and mudstone sediments with thin
discontinuous sandstone lenses and thin lignitic coal seams. Although the J fluvial system has
one sandstone lens known to contain uranium, it Is not proposed to be exploited. The J facies of
primary concern is the carbonaceous mudstone/lignite zone that has been labeled the upper
aqultard, The average thickness of the J fluvial system is approximately 105 m (350 It), while the
thickness of the upper aqultard averages 23 m (76 ft).

: Roll-type uranium mineralization at the idgaray site Is present in fluvial channel sands In the
"Upper and Lower" sandstone units of the Wasatch. The "Upper" unit, termed the Upper Irigaray
Sandstone is the largest and most economically important. At present, COGEMA is planning
that only the "Uppero unit will be mined.

2.4.2 Seismicity

Although distant earthquakes may produce shocks strong enough to be felt in the Powder River
Basin, the region is considered to be one of minor seismicity and not subject to earthquakes of
sufficient magnitude to cause structural damage. Since 1852, twelve recorded earthquakes have
occurred within a 160 km (100 mi) radius of the Christensen Ranch Satellite Operation.
Magnitudes range from 3.8 to 5.1 on the Richter scale. The strongest occurred near Casper,
Wyoming, in the years 1894 and 1897. The shock nearest to the proposed site occurred in May
1967, In an area approximately 3.2 km (2 ml) southwest of South Butte and originating at a depth
of 50 km (31 mi). The recorded intensity was 4.8 on the Richter scale. Another shock centered
south of Casper, Wyoming, occurred in October 1984, registering an intensity of 5.6 on the
Richter scale.

The hazards to be expected from earthquake ground shaking have been quantified by
mathematical probability studies and incorporated in earthquake hazard and seismic risk maps.
These maps Indicate that the Irigaray and Christensen Ranch sites are located in an area where
the earthquake hazard from ground shaking is low. Specifically, there is no more than a
10 percent chance that accelerations greater than 4 percent of the earth's gravity will be
experienced In any 50-yr period. This activity is not expected to affect the mining operations at
the sites.

2.5 Water Resources

2.5.1 Surface Water

Willow Creek, an Intermittent stream, crosses the Idigiray permit boundary to the north and is the
only surface water feature In the immediate vicinity of the Idgaray permit area. Willow Creek
flows northwesterly from the permit area about 3.2 km (2 mi) before its confluence with the
Powder River. Within the Christensen Ranch permit area, 18 separate watersheds provide
surface drainage within the Willow Creek drainage basin. These drainages are ephemeral, and
Intermittent surface water occurs only in the far northwest portion of the permit area. Flood
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frequency analyses were calculated from field data and indicate a.range of events for the

2 ;Wa ershed.`> ..,
~WY~5.2 roundwater

2.5.2.1 Ore Zone Aquifer Properties

Extensive hydrologic testing of the produc ion 'mit and monitoring of the upper and lower
i !confining units, as well as the overlying and Underlying aquifers, was performed initially in the late

1970's to support the Irigaray license and then in the 1980's to support the Christensen Ranch
project, and has been performed subsequently as each new wellfield was developed, at
numerous locations in the Irigarayand Christensen Ranch project areas (COGEMA. 1988). All of
the subsequent studies confirm and substantiate the.baseline hydrologic conditions that were
established and discussed in Appendix D6 of both the Irigaray and Christensen license
applications.- This includes the groundwater hydrologic characteristics such as directional
gradient, transmissivities, permeabilities, storage coefficients, and the strong vertical anisotropy

-,'of the host sandstone.

The majority of the aquifer testing has been directed in the production zone. As previously
discussed, the production zone within the Christensen Ranch permit area consists of three major
sandstone units designated as the KI. K2, and K3 sandstones. These units correspond to the
upper Irigaray sandstone. Based upon data collected during the various aquifer testing programs,
the cumulative thickness of these units averages 54 m (180 ft). Pre-production aquifer testing
indicates that the K Fluvial system has a mean hydraulic conductivity of about 1.5 x 10- 4 cm/sec.

A
1

,2.5.2.2 Confinement of the Ore Zone

Data have been collected and summarized for the upper and lower aquitards. These data
indicate that the upper aquitard has an average thickness of 23 m (76 ft), with a hydraulic

conductivity var3ying from 1.3 x 10- to 9.5 x 10 cm/sec.Similar data indicate that the lower
aquitard has an average thickness of about 27 m (90 ft), with a hydraulic conductivity varying
from 1.35x 10' to 8.6 x 109 cm/sec.

;,, Aquifer tests are conducted for each nw mine unit (MU)/wellfleld prior to placing It Into
production.1These tests are used to verify hydraulic connection from the ore zone recovery and
Injection wlls to the perimeter monitor wells, These tests are also used to verify hydraulic
i.lsolation between the ore zone aquifer and the monitor wells In the overlying and underlying
aquifers> ,j

Aquifer testing at the Idgaray facility during theearty stages-of commercial operation indicated
that confinement was being supplied by the claystone underlying the Upper Irigaray sandstone
and the thin claystone overlying it. However, it became apparent from groundwater monitoring in
the coal zone above the confining claystone that vertical excursions of mining fluids were taking
place. In response, the overlying claystone and the coal zone were incorporated into the
production zone for restoration purposes. Concurrent Mth this decision the NRC, WDEQ, and the
Irigaray staff reviewed drill logs and cores to determine if a suitable confining layer existed above

i the Upper ringar'ay Sandstone. A layer which iappeared to have adequate confining characteristics
was found to lie above the coal zone and Was named the InterbUrden Unit. Aquifer testing

_ii: Indicated that adequate confining charactedstls exist in the Interburden Unit as well as in the
lower confining strata. Vertical hydraulic conductivities in these Units were measured and
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calculated to be In the 10"? cmn/sec range. It Is now believed that vertical excursions detected at
the Idgaray facility were the result of poor well casing cementing techniques. These techniques

* have since been improved and are discussed in section 3.4.2 of this EA.

All of the hydrologic testing conducted since the original application support the following
N-ý generalizations:....-

When stressed, the host K sandstone and Upper Irigaray Sandstone responded as a
single hydraulic unit with strong directional anisotropy

The lack of response attributable to the pumping of the K Sandstone indicates the
presence of vertical isolation of the overlying and underlying aquifers.

The confining layers separating the K Sandstone from other water-bearing strata act as a
continuous, low permeability barriers within each mine unit tested.

The aquifer testing Indicates that groundwater flow should be contained by the confining strata
and concentrated within the production or ore zone.

2.5.2.3 Groundwater Quality

Groundwater quality and groundwater chemistry information collected from baseline monitoring
wells for each now wellfield have confirmed and substantiated the groundwater quality
information that was initially collected prior to mining activities at the two sites. Groundwater
tends to be classified as sodium sulfate in the eastern half of Christensen Ranch, trending
towards sodium bicarbonate in the western half of the licensed area. Total dissolved solids
concentrations tend to average below drinking water standards but the water is not considered to
be potable in the ore zones because of high concentrations of radium-226 and radon gas.

- Water qu'ality'sampling data from individual weliflelds indicate that there is a small degree of
., variability in the quality of water found within the'permit areas, dependent upon which strata are

, being sampled and the well location (COGEMA,,1987; 1988; 1998). In general, groundwater
within the permit areas is of marginal quality for drinking purposes due to total dissolved solids
(TDS) concentrations close to, or in excess of, the 500 mg/I Class I standard; and due to
radium-226 concentrations that are often In excess of the 5 pCi/l standard.

Prior to mining "withn a MU, COGEMA must establish baseline water quality.within the ore zone,
at the ore zone perimeter, and in the first overtying and underlying aquifers. These water quality
data are Used to determine groundwater monitoring requirements and restoration standards.

As discussed above, the geology is rather uniform over the production area for both the Irigaray
and Christensen sites. The production zone and confining strata also are essentially continuous
over the commercial area of both sites. For the most part, the geologic data as well as the
aquifer testing and groundwater quality data indicate that similar groundwater response can be
expected over most of the two construction areas.

2.8 N~rah

,Both the Idgaray and Christensen Ranch areas are Isolated from any significant population
centers. The closest residence to the Christensen Ranch plant site is the Christensen Ranch
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house and headquanrers, located approximately 5 km (3 mi) southeast. The nearest residence to
the Irigaray plant is the Irigaray Ranch, located 6.5 km (4 mi) to the north. There are six other
known ranching operations around the projects, ranging 'rom 10 kin to 21 km (6 mi to 13 mi)
from the nearest plant site. Additionally, there are four other uranium ISL operations located or
proposed within a 80 km (50 mi) radius or the Irigaray and Christensen Ranch projects. It is
estimated that greater than 23,000 people live within 80 km (50 mi) of the two ISL facilities;
however, only approximately 10 people live within 10 km (6.2 mi) of the site (COGEMA, 1996).
The vast majority of the population in the area is located within the larger towns-the largest
being Gillette with about 18,000 people, located about 69 km (43 mi) from the project areas.

Agricultural populations have been relatively stable over the years. The biggest fluctuation in
population densities have been related to changes in the mineral extraction and related support
industries. The decline in the energy related industries in the 1980's led to a corresponding
decline in the local populations.
Transient populations in the area are primarily tourists passing through to use the recreational

facilities and parks outside the Powder River Basin.

2.7 Cultural Resources

Archaeological and paleontol6gical clearance was given to the Ir-garay project by the Wyoming
State Archaeologist in 1977. The Irigaray site is relatively s.,,a in size and did not support any
archaeological sites. The State Historic Preservation Office (SHPO) for Wyoming has indicated
that no sites at Ingaray have been nominated for inclusion in the National Register of Historic
Places (NRHP).

During the fall of 1986, although only required to i.,,/estigate the part of the site that would be
disturbed, COGEMA contracted to have a more extensive archaeological and paleontological
investigations conducted for all of the Cnr tensen r-anch site that was on federal or state lands,
or approximately 52 % of the permit area. These investigations included a Class III Historical
Cultural Resources Inventory, a Class III Prehistoric Cultural Resources Inventory and an
Inventory of Paleontological Resources. Two historic sites, 61 prehistoric sites, and 5 sites with
both prehistoric and historic components were evaluated. None of the 68 sites was determined to
be eligible for the NRHP. Cultural resource clearance was recommended for these sites.

Archaeological clearance for the Christensen Ranch project area was provided by the State of
Wyoming SHPO and the BLM in 1988, with the exception of two sites, designated archaeological
sites 48CA533 and 48CA534. Both sites are located in the North Prong geographical portion of
the Christensen Ranch permit area. The WDEQ Permit to Mine No. 478 contains a condition
that-no surface disturbing activities can take place within 100 feet of these sites without a
detailed mitigation plan.

Because COGEMA planned to develop Mine Units 6 and 7 which are in that area during 1996,
additional cultural resources investigations were cc -iducted in July and August of 1995.
Preliminary findin-gs and recommendations were that s;te 48CA533 should be reduced in size,
with avoidance of an approximate 288 square-meter ai ea with potential for buried cultural
materials; and that clearance should be given for development of site 48CA534, because no
cultural materials remain. These recommendations were accepted by BLM, the surface
landowner, as the mitigation plan for these two sites.
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A total of 2,833 ha (7,082 acres) were surveyed at Christensen Ranch, covering about 52
percent of the permit area. The remaining 48 percent of the permit area is on private land that
was not surveyed during the 1986 inventory at the landowner's request. If previously unrecorded
cultural materials are encountered during construction or operations, COGEMA has committed
and is required by license condition, to report the findings to the appropriate federal and state
regulatory authorities and to take action to prevent adverse impacts to the resources. Cultural
materials will. be inventoried and evaluated in accordance with 36 CFR Part 800, and no further
disturbance shall occur until COGEMA has received authorization from those regulatory
authorities (including NRC) to proceed.

In preparing this EA, NRC staff contacted the Wyoming SHPO and the BLM to determine
specifically if there are any traditional cultural properties on either of the sites that would require
special consideration in evaluating the impacts of the Irigaray and Christensen Ranch license
renewal. After review, both agencies responded that there were no known properties.
Therefore, there should be no adverse efect from COGEMA's proposed, continued or planned
mining activities at those sites. BLM staff did indicate that the Pumpkin Buttes were considered
by some to be sacred landscape of scenic cultural value, but they will be left undisturbed by the
proposed in-situ mining operation.

3.0 PROCESS DESCRIPTION

3.1 Introduction

The process of in situ uranium leaching is relatively simple. An oxidant- and carbonate-charged
lixiviant is injected into the production zone aquifer through injection wells. The reduced uranium
is oxidized and dissolved by complexation with the carbonate. The uranium-rich solution is drawn
to the production wells where it is pumped to the surface and transferred to the processing
circuit. The uranium is removed from the solution by adsorption onto IX resin. The resulting
barren lixiviant solution is recharged with oxidant and carbonate and reinjected into the ore zone
for additional uranium recovery. When the IX resin becomes saturated with uranium, it is stripped
by passing a strong chloride solution through it. The resultant concentrated uranium solution is
transferred to tanks where the uranium is precipitated by the addition of hydrochloric acid,
sodium hydroxide, and hydrogen peroxide. The resulting product is a uranium slurry that is
approximately one-half water. This product may either be shipped as a slurry, processed slightly
more to a wet cake, or dried. This cycle is continued until the ore zone is depleted past economic
recovery. The extent to which in situ leaching can be conducted is limited, because the ore zone
conditions must be suitable for containing and controlling lixiviant during the leaching process.

During production, there is constant movement of lixiviant through the aquifer from outlying
injection wells to internal recovery wells. Monitoring wells, which are screened in appropriate
stratigraphic horizons, surround the wellfield pattern area to detect any lixiviant that may migrate
out of the production zone, either vertically or horizontally. In a properly designed and operated
system, these 'excursions" of ISL solutions should be rare due to the confining layers above and
below the ore zone, and the continuous movement of lixiviant toward the centrally-located
recovery wells.

At Irigaray and Christensen Ranch, lateral confinement of mining fluids is accomplished by
maintaining a 1 percent bleed from the recovery wells, resulting in slightly more water being
extracted from the wellfields than is injected. This procedure maintains a net inflow of
surrounding groundwater to the wellfield To ensure that lixiviant does not travel to areas of the
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formation where it would be considered to have caused an excursion, COGEMA is required by
license condition to install monitor wells above, below, and around the perimeter of the MUs.
Additionally, COGEMA is required to have .a set of corrective action and reporting procedures
that can be implemented in the event an excursion is detected. These procedures are discussed
in section 3.7.1 of this EA. During periods of suspended operations, COGEMA is required to
maintain a wellfield bleed sufficient to keep the lixiviant within the wellfield area.

Following completion of uranium recovery in a particular mining area, the affected groundwater is
restored, through various methods, to the appropriate standards. For COGEMA, the primary
standard currently at Irigaray is restoration to baseline on a well-by-well basis, but for the newer
well fields at Christensen, the standard is restoration to baseline conditions on a well field
average basis. The secondary standard at both sites is premining class-of-use standards.

ISL extraction permits economic recovery of deep, low-grade sandstone uranium deposits that
are not economically recoverable by conventional mining methods. For the most part, previous
operating experience has shown that uranium can be economically recovered and groundwater
quality can be restored to baseline or premining class-of-use standards.

There .are many environmental advantages of ISL recovery of uranium over conventional mining
methods, such as open pit or underground mining. Conventional extraction methods can produce
a significant impact on the environment due to open pits, mine dewatering, spoil piles, etc. In
addition, the ISL method leaves underground aquifers physically intact, contrary to conventional
operations. The greatest impact of the ISL extraction method is its effect on the ore zone
groundwater quality. This impact is ;onsidered temporary because, in most instances, the
groundwater can be restored to either baseline quality, premining use, or potential use category.

3.2 The Ore Body

The uranium deposit at the Irigaray and Christensen Ranch sites is a roll-front deposit. Uranium
minerals occur as sanci grain coatings and interstitial fillings in medium to fine-grained
sandstones and arkosicsandstones of the Eocene Wasatch Formation. The uranium was
dissolved from volcanic and granitic detritus by oxygen-containing waters that transported it
through aquifers to locations where the oxidation potential of the groundwater was overcome by
the reducing conditions of the aquifer. At that point, uranium and some other dissolved metals
(e.g., selenium, vanadium) became insoluble and precipitated as coatings and~interstitial fillings.
This interface is commonly termed a roll front. Roll fronts may be found in more than one layer
within an aquifer, particularly if the aquifer is broken up by relatively impermeable layers of shale
or mudstone. Therefore, roll fronts converge and diverge, causing variations in the concentration
of uranium in a given area. Detailed geologic characterization of the site areas are in Appendix
D5, of each permit application.

For an ISL to be successful, the ore deposit must (1) be located in the hydrologically saturated
zone, (2) be bounded above and below by suitable confining layers,. (3) have adequate
permeability, and (4) be amenable to chemical leaching. As descnbed in the previous chapter,
the production or ore zones in the Irigaray and Chrsth isen Ranch sites have favorable
hydrogeological and structural characteristics to allovy the in situ leaching, or extraction of
uranium.
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3.3 Wellfield Design and Operation

3.3.1 Weltfteld Design

COGEMAs MUs consist of groups of well patterns installed to correspond to the geometry of the
ore body and the local topography. The ore at Irigaray and Christensen Ranch has been typically
extracted through well patterns including the seven-spot pattern (used in early Irigaray mining
and consisting of one producing well with nix injection wells in roughty a hexagonal pattern), the
five-spot pattern (used most often for current mining at Christensen, roughly rectangular
appearance with four injection wells around a center recovery well), alternating line drives (single
line of alternating recovery and injection wells used in narrow parts of the roll front) and
staggered line drives (fc&- slightly wider roll fronts with recovery and injection wells on oppositd
sides of the roll front). Id~salized well patterns are shown in figure 3.1. For the five spot pattern,
comer injection wells are typically 85 feet apart although they can be 50 to 100 ft apart. The
tendency of roll fronts to change direction abruptly demands flexibility in placing the wells to
maximize production and results in the irregularity of the pattern shapes.

The combinations of well patterns result in a typical ratio of production to injection wells of about
1:1.3. For example, at the time the LRA was submitted, 663 production wells and 838 injection
wells had been installed in Christensen Ranch MUs 2, 3, 4, and 5. At the Irigaray facility, the ratio
,tf . "dudion to injection wells is 424 to 640, or 1:1.5, largely due to previous use of seven-spot
panems.

Although Irigaray MU's 1-9 and some of the older Christenser. MU's were set up differently, each
MU at Christensen is currently broken down into groups of approximately 40 recovery wells and
50 injection wells called modules. All the wells in a module are joined by one o( two inch
polyethylene pipe to a central well field module building. Inside the module building, each well
has a flow meter, a pressure gauge and a manual valve to control the flowrate. Injection wells
are manifcoded together on one side and the recovery we!ls are manifolded together on the other.
The module injection and recovery feeder lines are buried and connect with the 14 inch trunk
lines that connect to the processing plant. The. flowrate is balanced by a computer which also
allows leaks in the production circuit to be detected. In the LRA, as revised, COGEMA proposed
to continue this arrangement at new MU's in Christensen, and to implement it for any new MU's
at Irgaray.

Although this was not the case for the earlier Mine Units (MUs) at Irigaray and Christensen,
newer MU's such as Units 4, 5 and 6 at Christensen Ranch have been designed and sized to
allow COGEMA to recover approximately 454,000 kg (1,000,000 pounds) of uranium from each
of them, assuming 50-60% recovery. In the renewal, COGEMA proposes to continue that
arrangement for future MU's in Christensen and to design future MUs at Irigaray for the same
recovery.

After the MU production area boundaries are delineated, monitor wells are installed around the
perimeter c' thi well pattern to detect any horizontal mi,_grations of injection solutions. Monitoring
wells are also installed within the MU boundaries to monitor for potential excursions to the upper
and lower aquifers. The spacing, frequency, and density of these wells are important to the
various operations of the well fields and are specified in the LRA, as revised, and in both the
current and renewed license.
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COGEMA intends to sequentially recover uranium from the individual MUs. Upon completing tWe
ISL process in one MU, COGEMA will recirculate lixiviant-rich solution into the next MU and
begin the groundwator restoration process in the depleted unit. This process is expected to
continue until all MUs have been depleted of uranium and have completed groundwater
restoration, at which time the licensee will decommission the site.

3.3.2 Changes in Well Field Design

In the LRA, as revised, COGEMA proposed several changes to the design of the wellfields,
specifically as they relate to the number, density,, and spacing of monitoring wells. Some of the
proposed changes will impact the current monitor well installations at Christensen Ranch, others
would modify the requirements for any future development at Irigaray so they are the same as
those at Christensen. It is important to note that since baseline groundwater sampling is
conducted in many of the monitoring wells, all of the proposed changes in the spacing,
frequency, and location of monitoring wells as discussed below, will impact the collection of data
used to establish baseline water quality and thus have implications both for corrective actions
during operations and for restoration.

3.3.2.1 Changes in Ore Zone Monitoring Well Spacing

Monitor wells are installed in the production aquifer around the perimeter of the well pattern
areas to detect horizontal migrations of injection solutions, or excursions during operations. By
reference, the existing license requires that perimeter ore zone monitoring wells be installed at
Irigaray a standard 400 feet from the edge of the well pattern, 400-600 feet apart. However, also
by reference, the license has a different requirement for installation of the monitoring wells in the'
newer wellfields at Christensen Ranch, where they are spaced based on an analysis of site-
specific information using hydrologic parameters, and the ability to retrieve excursions within a
60-day regulatory time frame. In the LRA, COGEMA proposed to stanaardize the prc~ess used
to space monitor wells such that the process used at Christensen will also be used for any future
wellfields at Irigaray. The LRA proposed that after the license is renewed, perimeter ore zone
monitoring wells for both Christensen and Irigaray would be located as follows:

1. Downgradient from the wellfield, where the wellfield orientation with the groundwater
flow direction forms an angle greater than 45 degrees: 300 feet from the wellfield edge,
spaced 300 feet apart:

2. Upgradient from the wellfield, where the wellfield orientation with the groundwater flow
direction forms an angle greater then 45 degrees: 500 feet from the wellfield edge,
spaced 500 feet apart:

3. On the sides of the wellfield, which form angles with the flow direction of less t-an 45
degrees: 500 feet from the wellfield edge, spaced 500 feet apart.

NRC agrees that this approach can be standardized for Irgaray as well as Christensen. This
approach will be a condition in the renewed license for the spacing and placement of perimeter
monitoring wells in future well fields at both sites.

3.3.2.2 Changes in the Number of Deep and Shallow Aquifer Monitoring Wel!s

As previously discussed, monitor wells are installed within the MU boundaries to monitor for
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potential excursions to the aquifers overlying or underlying the host ore aquifer. Again, under the
current license, the Irigaray and Christensen Ranch sites have different requirements for the
number and spacing of these wells. In the original LRA, COGEMA proposed that the
requirements for Irigaray be changed so they would be the same as requirements for Christensen
Ranch. After reviewing the proposed requirements, NRC staff raised issues. COGEMA and
NRC staff agreed on changes to the original LRA proposed frequency. A new proposal for both
the Irigaray and Christensen Ranch sites was included in the September 1997 revisions to the
LRA. As provide in Section 3.3. 12 of the revised LRA, the following procedures will be applied
to the installation of these wells:

Shallow monitor wells are to be completed in the first continuous overlying aquifer above
the ore aquifer that exhibits at least 10 feet of thickness and a permeability that will allow
the production of enough water for sampling.

Deep monitor wells are to be completed in the first continuous underlying aquifer that
exhibits at least 10 feet of thickness and a permeability that will allow the production of
enough water for sampling.

If there is no appropriate aquifer to monitor below 50 feel of the top of the confining shale

undedying the production zone, deep monitor wells will not need to be installed.

3.3.2.3 Change of Density of Shallow Aquifer Monitoring Wells

By license condition, shallow monitoring wells have been previously installed in the Irigaray
wellfields at a spacing of approximately one well per 2 acres of developed well pattern. When
excursion problems were detected in the shallow aquifer, the licensee installed more wells so the
density became approximately 1 shallow monitor well per acre. COGEMA proposes in the LRA
that in future MUs, such wells will be completed at the same frequency for Irigaray and
Christensen Ranch, or one monitor well to the shallow aquifer for each 3.5 acres of installed
pattern area, where appropriate monitoring zone exists. COGEMA indicated that although this is
less than required in the current license, it is more than the industry standard approved for
several other commercial ISLs, of one well per 4 acres.

Similarly for the deep monitor wells, COGEMA has proposed that in the future, one monitor well
will be installed for each 3.5 acres of pattern area at both Irigaray and Christensen Ranch, where
an appropriate monitoring zone exists.. This is also a decrease, but should limit the punctures of
the lower confining aquifer so the wells do not become conduits for mining solutions into the
lower aquifer.

NRC staff agree that this number of deep and shallow monitor wells should be sufficient to detect
and control vertical excursions of mining solutions. The license is conditioned accordingly

Although not anticipated, COGEMA has committed to evaluating the need to adjust the
monitoring well program, if areas within any proposed MUs are encountered which exhibit very
thin or absent confining layers.

3.3.3 Wellfield Piping, Instrumentation, and Operation

At Irigaray in MUs 1 through 5, all of the pipelines, instrumentation, and wellfield operations were
very different from those at Christensen, including the fact that the pipelines and trunk lines for
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some of the earlier units were located on the surface. COGEMA proposed in the LRA as revised
that after the renewal has been approved and the new license is in place, future wellfield piping,
instrumentation and operations at Ingaray will occur as they do now for Christensen and are
described in the LRA. NRC finds these changes to operations at Ingaray to be acceptable.

3.3.4, Preoperational Groundwater Sampling

Prior to mining in a new MU, COGEMA must monitor and sample the groundwater in the ore
zone, in the overlying aquifer, and in the underlying aquifer, for over 30 parameters in order to
collect the data on preoperational groundwater chemistry and quality that is necessary to
calculate baseline water quality for that MU. (See Table 3.1) The data for each of the
parameters collected during the preoperational sampling is manipulated statistically by a process
that is approved by WDEQ, and is described in the LRA, as revised. The results are used to
establish the baseline water quality levels of each parameter, for that particular MU. The
baseline water quality levels are then in turn used by COGEMA as a basis for evaluating if
anomalous water quality conditions observed in monitor wells during mining operations are
caused by lixiviant excursions, to establish action levels to initiate corrective action for such
excursions during mining (called upper control-levels - or UCLs), to set primary target restoration
valUes for the aquifers, and ultimately to evaluate the success of restoration efforts in that MU.

Baseline water quality sampling is carried out in, and determined for, ore zone production and
injection wells, upper and lower aquifer monitor wells, and ore zone perimeter monitor wells.
Water quality data collected from upper and lower aquifer and perimeter monitor wells are used
to establish upper control limits (UCLs) for each MU for certain chemical constituents which
would be indicative of a migration of mining solutions away from the well field, while data from
production and injection wells are used to set restoration standards.

The procedures and process that NRC has approved and COGEMA must follow for conducting
the baseline groundwater sampling are quite specific, and are outlined in Section 5.8.2.2 of the
LRA, as revised. For baseline sampling for the monitoring wells, grab samples are to be
obtained from all of the wells installed in the ore zone perimeter, and in the upper and lower
aquifer, using dovmnhole submersible pumps. Four samples will be taken from each well and will
be spaced two weeks apart. Two samples will have a complete analysis of all the parameters
indic.,ited in Table 3.1, including major and minor cations and anions, trace components, pH,
TDS, conductivity, total alkalinity, and radlonuclide concentrations for U and Ra-226. The
remaining two samples will be analyzed for a smaller suite of elements. For establishing
baselines and target restorations values within the MU, four grab samples will be taken from
production and Injection wells, spaced two weeks apart. Two samples will receive the complete
annlyols-describod above, and two will receive the more restrIcted analyaln

Prior to December 24, 1996, COGEMA was required to submit baseline groundwater data to the
NRC for approval prior to mining in a new MU. Since the issuance of the PBLC condition,
approved under Amendment 45 to SUA-1341, the licensee's SERP has had the responsibility for
evaluating baseline data, establishing UCLs and restoration criteria, and evaluating monitoring
programs for compliance with existing license conditions. prior to mining. Under the renewed
locense, the SERP will continue to have this responsibility. The NRC will review this information
during its routine site inspections.
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Table 3.1
Groundwater Monitoring Programs

No. Of Sampling 1 Parameters

Type of Monitoring Wells Frequency Method Sampled

Baseline: Ore zone 1 per acre of 4 samples per Downhole Two samples-
production/injection in stailed welt spaced submersible assay suite A'
wells for definition of pattem area minimum of 2 pump Two samples-
restoration goals. wk apart assay suite B2

Baseline: upper and All installed 4 samples per Downhole Two samples-
lower aquifer, and wells welt. spaced k submersible assay suite A'
perimeter monitor wells minimum or 2 pump Two samples-

wk apart assay suite B2

Operational: upper All installed twice per Downhole Assay suite C3

and lower aquifer, and wells month s u b me r sib I e
perimeter monitor wells pump Water levels

Notes:
Assay suite A = Ca, Mg, Na, K. CO3, H CO, SO,, Cl, NH, (as N), NO2 + NO3 (as N), F, Si, TDS.
Conductivity, Total Alkalinity (as CaCO2), pH, Al, As, Ba, Bo, Cd, Cr, Cu, Fe, Pb, Mn, Hg, Mo, Ni, Se, V,
Zn, U, Ra-226.

2 Assay suite B = TDS, SO,, Cl, Conductivity, Total Alkalinity, pH, As, Se, U, Ra-226.
Assay Suite C Excursion parameters: Conductivity, Alkalinity, Cl..

3.3.5 Well Construction and Integrity Testing

If mining operations at an ISL are to be effective and efficient, and not inadvertently have a
negative impact on the environment, it is necessary to have confidence that the wells carrying
the mining solutions that are injected into and recovered from the ore zone can do those jobs
without leaking lixiviant to wellcasing intervals other than the ore zone or losing pressure. The
vertical confinement of the injected fluids underground are controlled by the integrity of overlying
and underlyireg confining layers, the vertical permeability of the ore-bearing sands, and the
integrity of the wells themselves., Thus, it is important that wells are completed to very precise
specifications and that they are thoroughly tested before mining operations are initiated at each
wellfield. COGEMA makes it a practice to complete its injection and recovery wells to similar
specifications so their functions can be altemated as necessary to improve mining and
restoration efficiency.

Typical constructionicompletion methods for production, injection, and monitoring wells at the
Irigaray and Christensen Ranch project are described in detaii in the LRA. These well completion
methods are illw trated in figures 3.2 through 3.4. of tlhis EA. The licensee will be required by
license conditior to construct and complete all wells in accordance with the methods described in
the LRA.
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The stratigraphic units over which the wells are screened (completion interval) depends on the
type of well and/or ore body characteristics. Figure 3.5 illustrates the idealized production and
injection well completion intervals designed to maximize contact of lixiviant with the uranium ore
Due to variations in the size and shape of the ore body, well completion intervals for
production/injection wells may vary. Ore zone monitor well completion intervals are selected to
correlate stratigraphically with production and injection wells.

All cased wells are tested for integrity after installation to ensure that they are free from leaks.
Wells are also retested for integrity after undergoing any physical alteration from underreaming or
after any work over operation wherein the casing could be damaged. The integrity of operating
wells will be routinely tested on a schedul3 of once every five years.

As described in the LRA, the tests are performed using pressure packer at the top and bottom of
the well interval being tested, to seal the casing. Prior to packer inflation, the well casinr is filled
with water. The water between the packers is pressurized to the maximum operating pressure
plus a 20% engineering safety factor. Well casings to be used for injection or recovery purposes
must maintain that pressure for 10 minutes. If the measured pressure loss during the first 10
minutes is greater than 10% of the test pressure, the well is deemed suspect and must be
retested. If after repeated attempts to reseat the packers the well leakage is greater than 10% of

.the test pressure, the well is considered to be incompetent. Such wells must be repaired or
replaced and must pass the test before being placed into servicL. Records of the integrity test
results for all wells will be maintained by COGEMA. All wells will be retested routinely once every
five years.

Based on the depth .of the ore zones and corresponding sandstone fracture pressures, the
maximum operating injection pressures are 120 psi, and 140 psi at the Irigaray and Christensen
Ranch sites, respectively. Since all cased wells are to be tested at a pressure that simulates this
maximum operating pressure plus a 20 percent safety factor, cased wells at Irigaray are tested at
a pressure of 144 psig and at Christensen at a pressure of 168 psig.

COGEMA is required by license condition to abandon and plug any well that fails integrity testing
and cannot be repaired. Abandonment techniques for such wells are specified in section 6.2.3.1
of the LRA to be those required for Wyoming Statute (W.S.) 35-11-404.

Given the history and problems associated with poorly completed wells at Ingaray causing
vertical excursions, COGEMA has been particularly diligent about following the well integrity
testing procedures.

3.3.6 Abandonment of exploratory drill holes

Approximately 8,000 exploration holes were dnlled over the 14,000 acre Christensen Ranch
permit area during the period of 1967 through 1986 to establish uranium ore reserves. A similar
number were drilled on the extended Ingaray property, north and south of the permit area.
At Christensen, exploration holes drilled pnor to 1979 were not sealed according to the current
specificatio 's and could be of questionable inte:nrity. /'s discussed previously, COGEMA has
had problems at tlhe Irigaray site with repeated and co! tinuing vertical excursions, even dunng
restoration, which the licensee believes were caused in part by inadequately abandoned
exploratory drill holes.
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In an effort to avoid this problem in future wellfields, COGEMA has committed in the LRA, that
prior to the commencement of mining in Christensen, exploration holes drilled before 1979 which
are in proposed mine unit boundaries will be relocated, to the extent possible, and resealed from
total depth to the surface according to the currently approved standards required by W. S. 35-11-

404. All holes will be marked at the surface for future recognition. The same practice will be
used in the future for any Irigaray mine unit development.

3.4 Uranium Recovery Process

The uranium recovery process at Irigaray and Christensen Ranch, shown in figure 3.6, generally
consists of six steps:(!) ISL solution extraction through injection and recovery of lixiviant (2)
stripping uranium from the pregnant lixiviant by sorption of uranium complexes onto IX resin; (3)
reconstitution and reinfection of the barren lixiviant by the addition of bicarbonate and oxygen; (4)
elution of the uranium complexes from the IX resin; (5) precipitation and settling of the uranium,
and; (6) filtering, dewatering, drying, and packaging the uranium yellowcake for shipment.

Lixiviant is pumped to the injection manifold at the well house through pipelines and is injected
into the mineralized zone through the injection wells. Downhole injection pressures will be
maintained below formation fracture pressures to avoid hydro fracturing the aquifer and
promoting leakage into the overlying or underlying units. In the subsurface, the lixiviant oxidizes
uranium from the 4+ to the 6+ oxidation state and dissolves the oxidized uranium as a uranyl-
carbonate aqueous species. Other trace metals such as arsenic, selenium, vanadium, iron, and
manganese are also mobilized during the leaching process. The uranium-rich lixiviant is
recovered through the production well, gathered at the well house, and sent by buried trunk lines
to a surge tank where it is pumped into a series of IX columns. In the IX columns, the uranium
and, to a lesser extent, other metals, are adsorbed to resin beads. Those metals that are not
adsorbed on the resins are recirculated to the wellfield. The solution exiting the IX columns is
depleted in uranium and has diminished lixiviant strength. Therefore, additional oxidizing and
complexing agents are added to the stream prior to reinfection.

Once the resin in an IX column becomes sufficiently saturated with uranium, the column is taken
off line and stripped (eluted) of uranium through an elution process. In the elution process, the
uranium-carbonate complex is removed from the resin beads with a concentrated chloride
solution. The product of elution is a pregnant eluant that is discharged into a holding tank. After
the uranium has been stripped, the resin is rinsed with a sodium bicarbonate solutior• to convert
the resin to a carbonate form and control the chloride buildup in the circuit.

When a sufficient volume of pregnant eluant is held in storage, it is acidified to break down the
uranyt carbonate complex ion that has been created. The solution is then agitated to remove the
resulting carbon dioxide gas (C02). Hydrogen peroxide is then added to the solution to precipitate
the uranium. It also allows the yellowcake to be dried at a lower temperature because it serves
to remove the contaminants that would otherwise have to be burned off by high temperature
drying. The precipitated uranyi peroxide slurry (yellowcake) is pH-adjusted and allowed to settle.
The remainir j clear solution is decanted and dispose(' n either a deep injection well, or
evaporation ponds. The yellowcake is further dewaterLd using a drum filter or filter press. The
resultant uranium slurry is either shipped to a licensed milling or converting facility or is dried for
packaging and shipment as yellowcake.
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COGEMA is limited by license condition to a maximum recovery of 1,133,980 kg
(2,500,000 pounds) of yellowcake per year. Changes to flow rates of ISL fluids through the
processing plant may be made periodically to maximize production efficiency without exceeding
this limit. A recent license amendment (No. 47) has been approved to allow COGEMA to
increase total production flow rates at Christensen Ranch from 13,680 1pm (3,600 gpm) to
15,140 Ipm (4,000 gpm). The increase was requested as a result of lower-than-expected ore
grade in MU 6, the newest operating MU.

It is estimated that, during peak periods, the Irigaray and Christensen Ranch ISL operations may

produce up to 454,000 kg (1,000,000 pounds) per year of yellowcake to be dried. However,
because the facilities at the Irigaray plant are licensed to dry up to 1,133,930 kg (2.5 million
pounds) of yellowcake, COGEMA may wish to dry up to an additional 1.5 million pounds per year
from other uranium licensees and/or the COGEMA Texas mining operations. COGEMA
conducted MILDOS-Area modeling for the 1,180,000 kg (2.6 million pounds) maximum capable
design throughput for the dryer, and no significant increases in exposures to the general public
were calcula.ed, so the exposures from the 2,500,000 pounds were also determined to be
acceptable.

The Irigaray processing plant has the capability to perform all six of the previously described
processing steps. The Christensen Ranch plant however, does not contain the uranium elution
circuit for removing and concentrating the uranium from the IX resin. For this reason, resin from
the Christensen Ranch processing plant is transferred via truck to the Irigaray facility for elution
and concentration into yellowcake. The eluted resin is then returned to the Christensen Ranch
plant for reuse.

3.4.1 Lixiviant and Geochemical Reactions

The lixiviant to be used for operations at Irigaray and Christensen Ranch will consist of either
sodium bicarbonate/carbonate or carbon dioxide gas as a complexing agent, and either gaseous
oxygen or hydrogen peroxide as an oxidant. Carbon dioxide gas will also be added for pH control,
and as an additional source of carbonate during the use of sodium bicarbonate. Carbon dioxide
gas alone is capable of contributing enough carbonate, which along with naturally occumrng
cations such as sodium, magnesium, and calcium, is sufficient to complex the uranium. The
lixiviant is made and/or refortified on a batch basis and is added to the injection stream
continuously.

Typical properties of the lixiviant used at Irigaray and Christensen Ranch are:
* Bicarbonate: 1,500 to 3,000 mg/I

Oxygen: 400 to 500 mg/I

Sodium: 750 to 1200 mg/I

* pH: 6.0 to 9.0 units

Chlorination of the wellfields is necessary when bacttrnal action causes reduced uranium
recovery as a result of the formation of bacterial slime which may clog interstitial spaces within
the ore body. Chlorination is accomplished by the addition of sodium hypochlorite (NaOCI) or
gaseous chlorine to the injection stream in concentrations sufficient to maintain approximately 1
percent residual chlorine in the recovered solutions.
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After a MU has been effectively depleted, it is expected that geochemical conditions in the
associated aquifer will change significantly as a result of the long-term use of the lixiviant.
Table 3.2 illustrates the e.xpected change in water quality in terms of pre-operational and
postoperational concentrations of the most affected chemical species. This table is based on
results from the Christensen Ranch R&D site test conducted in 1985-1986. Because of these
changes in geochemical conditions, a MU restoration program must be implemented to return the
aquifer as close to baseline conditions as possible. MU groundwater restoration is discussed in
section 4.1 of this EA.

3.5 Description of the Processing Plants

The general layout of the Ingaray processing plant is shown in figure 3.7. The facility is a
9,120 Ipm (2,400 gpm) uranium extraction and recovery plant. The plant building is divided into
two main areas: the dry/pack area, which has controlled access, and the general process area.
The section of the plant termed 'main plant* has not been used since 1982, with the exception of
the calcium cýarifiers which are now used for yellowcake slurry storage prior to drying. This lack
of use is because there is no longer active ore extraction within the Irigaray permit area. The
elution and precipitation circuit and dry/pack area are used to process resin from the Christensen
Ranch site. The old portion of the plant is also used for storage of byproduct material, and may
be used in the future for a vanadium removal circuit, if necessary. The plant is equipped to
receive, store, and dry yellowcake slurry from other ISL operations.

Figure 3.8 shows the general arrangement of the Christensen Ranch satellite plant. This facility
is an ion exchange uranium extraction plant with capabilities for lixiviant makeup and water
treatment. It was originally intended to be operated at an average flow rate of 13,680 1pm
(3,600 gpm). However, as previously mentioned, a license amendment was approved to allow a
maximum flow rate of 15,140 Ipm (4,000 gpm). This plant does not have a resin elution circuit
For this reason, approximately every two days, resin from the IX columns must be transferred to
tMe Irigaray plant for processing The satellite plant also contains a reverse osmosis (RO) unit
that is used to process approximately 470 Ipm (125 gpm) of water from the process circuit. From
this water, approximately 238 1pm (62.5 gpm) of permeate brine from the RO unit is either
recycled to the injection circuit, or is sent to lined evaporation ponds. Of the remaining 237 1pm
(62.5 gpm) of clean RO water, 137 Ipm (36 gpm) constitutes the 1 percent process bleed used to
control lixiviant migration, and is sent to a storage pond for use in restoration. The remaining
101 1pm (26.5 gpm) is used for lixiviant makeup and resin transfer. The main benefit of using the
RO treatment of the IX tails bleed is that pure water is discharged from the plant and problems
with calcium buildup during lixiviant make up are avoided. This results in a clean plant operation
with reduced solids generation.

Any accidental overflow of liquids from the various process tanks at both sites can be controlled
via floor drains and process sumps, and will either be returned to the process circuit or disposed
of in the solar evaporation ponds. The process buildings are vented to ensure that radon
released from the process circuit will be discharged to the atmosphere.

3.6 C snerat on and Management of Wast,,

3.6.1 Gaseous and Particulate Effluents

Historically, emissions from ISL mining operations are significantly lower than conventional
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Table 3.2
Anticipated Geochemical Changes During Miring

Changes due to Reagents Added During the Process

Pre*rung Basebe (mg/L)° Postmiring Aneiyses (mg/L3*

Bicarbonate 1180 1701.3

Chloride 7.2 152.3

pH. touts 8.77 7.4

Sodium 138.0 760.0

SAlfate 194.8 387.3

TDS 425 2406.3

Changes due to.Reaction Between the Lixiviant end Host Rock

Premining Baseline Pos-mining Analyses

Calcium 8.6 90.2

Magnesium 1.2 14.0

Potassium 2.6 5.4

Silica 9.11 22.0

Changes in Trace Metal Compositions

Prenmining Baseline Postmining Analyses

Aluminum <0.10 0.66

Arsenic < 0.0025 0.148

Iron < 0.06 0.12

Manganese <0.02 0.09

Selenium <0.001 3.094

Vanadium <0.10 2.61

Changes in Radionuclide Concentrations

Premining Baseline Postmlning Analyses

Uranium 0.0354 36.4

Radium-228, pCi/1 73.2 1225.7

LN
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Figure 3.7 - Irigaray Recovery Facility General Arrangement Diagram
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mining and milling operations. The primary source of emissions from the ISL operations are from
the process plant and associated equipment.

The primary source of emissions from the Irigaray facility involve fugitive dust from vehicular
traffic, release of radon gas from the Irigaray and Christensen Ranch resin processing, release of
soda ash particulate from the process facility (when mining operations occur) and the release of
yellowcake particulate emissions through the dryer packaging system. A total of 92.8 tons per
year of air particulates is estimated to be emitted from continuous full scale mining, processing
and product drying activities at the Irigaray site. Emissions are less during restoration.

Radon gas is mobilized from the ore zone during the mining process and is present in recovery
solutions when they enter the plant facilities. At Irigaray and Christensen Ranch the majority of
the radon will remain in solution because the IX columns are pressurized. Radon that may be
released into the unpressurized lixiviant makeup tanks during resin transfer operations is venied
directly to the atmosphere outside the process plant buildings.

Because the Christensen Ranch satellite plant is strictly an ion exchange (IX) facility and will
have no precipitation of uranium, the only significant radioactive airborne effluent wii! be Radon-
222 gas. At Christensen Ranch, another small release of radon gas can occur during the resin
transfer from the loaded IX column to the resin tanker trailer. The IX column is vented to release
that radon, and the plant uses exhaust fans to remove radon that is released into the building.
Both serve to minimize personnel exposures.

The drying/packaging area of the Irigaray plant has three types of emissions: combustion
byproducts, volatilized solution residuals, and uranium fines. The 1.2 million BTU/hr drying unit is,
propane-fired, and the resulting combustion byproduct emissions are C0 2 , H20, 02, and N2,
which are not considered hazardous. To limit emissions of volatilized solution residuals and
uranium fines, the dryer off-gas system is equipped with a venturi scrubber that removes
particulates down to micron size. Spent scrubber liquid is recycled to the main plant for
processing. Most uranium fines are generated during packaging; however, any fugitive uranium
fines generated while filling the storage drums are captured in a drum hood, which is kept under
negative pressure, and are transported by suction line to the baghouse dust collector. The
filtered air from the bag house is combined with the dryer off-gas and is passed through the
venturi scrubber. The baghouse filters are cleaned by an air shock back flush, which causes the
solids to fall to the bottom of the baghouse where they are discharged to a drum by a rotary
valve.

When the dryer was first operated in the 1980's, it had to dry the yellowcake at a hot temperature
of 1600 degrees in order to bum off contaminants in the product. Currently, the hydrogen
peroxide precipitation technique removes contaminants before they get to the dryer so the
temperature can be reduced to 650 degrees. Operating at this lower temperature serves to
reduce emissions from the dryer. In addition, few contaminants are present in yellowcake when
it goes to the dryer, which in turn reduces the emissions from the dryer. Emissions from the
dryer are monitored on a semi-annual basis through isokinetic stack testing. Recent stack
emission surveys performed in 1994 and 1995 show that particulate emissions have dropped
significantly, and are anywhere from fifty to seventy-live percent lower than the 1980's results,
presumably due to the cleaner hydrogen-peroxide-treated product now produced at Ingaray.

Sources of nonradiological particulate emissions include fugitive dust from vehicle traffic and
minor soda ash releases during filling of the outside storage silo. These emissions are
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considered minor and insignificant due to low traffic levels and low usage of soda ash

As discussed in section 3.7.3, COGEMA maintains nine radon and parliculate monitoring sites
throughout the Ingaray and Christensen Ranch projects. These will continue under the new
license.

3.6,2 Liquid Wastes

Liquid wastes from the operation of the ISLs are generated from both the mining process and
aquifer restoration process.

Two liquid effluent streams are produced during routine ISL operations. The first is the 1 percent
wellfield bleed [up to 137 Ipm (36 gpm)] used to control lixiviant migration. The second is process
waste water that consists of sand filter backwash solutions, resin transfer wash water, and plant
wash down water.

Several options are available for the disposition of we process bleed including:

(1) Untreated transfer to the solar evaporation ponds:

(2) Processing 475 Ipm (125 gpm) through the RO unit, assuming a 50 percent split
between clean permeate and brine, with the following disposition: 137 Ipm (36 gpm) of
clean permeate is transferred to the unlined permeate storage pond; 101 Ipm
(26.5 gpm) of clean permeate is transferred to the lixiviant makeup system for
subsequent reinfection; and 238 Ipm (62.5 gpm) of the brine is recirculated to the
injection stream, or to the deep disposal well; and

(3) Direct injection into a deep disposal well.

The various other minor sources of process waste water comprise approximately 19 Ipm (5 gpm).
on a periodic basis, and are diverted to either a lined solar evaporation pond or to the deep
disposal well.

3.6.2.1 Solar Evaporation Ponds

There are currently 15 lined ponds within the permit areas: eleven within the Irigaray permit
boundary, and four at the Christensen Ranch site. The 11 Irigaray ponds include five lined
evaporation ponds, two lined restoration or permeate storage ponds, and four lined evaporation
ponds at the 517 R&D site. The five lined evaporation ponds and two restoration ponds are
earthen-bermed; they were constructed in 1979 using 30 mil nylon-reinforced Hypalon liners. The
four 517-site ponds were constructed in 1976 using 30 mil chlorinated polyethylene liners. Two
36-mil-hypalon-lined evaporation ponds at the Christensen Ranch site were constructed in 1988,
and two in 1997/98. All of the evaporation ponds have leak detection systems.

License conditions require COGEMA to (1) conduct w-ekly inspections of all evaporation pond
leak detection systems as described in section 3.'7.2, (2) operate evaporation ponds in a manner
such that, should a leak occur, the contents in any one pond can be safely transferred to nearby
ponds, and (3) maintain the minimum pond freeboard indicated in table 3.3 to prevent the
overtopping of waves caused by high winds. Table 3.3 also provides size and capacity data for
each pond.
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Table 3.3
Evaporation and Storage Pond Specifications

Required Freeboard Evaporative
Freeboard Capacity Total Capacity Capacity

Pond ID No. Size (ft) Depth (ift) (ft) (Acre-ft) (Acre-ft) (Acre-ft/yr)

CR-1, 4 100x400 9.5 2 5.51 each 7.68 each 8.0CR-2, total each

CR-3, and
CR-4

A 1 160 x 390 6 2 6.3 10.0 6.12

B 1 250 x 250 6 2 6.3 9.9 6.02

C 1 160x 390 6 2 6.3 10.0 6.12

D 1 250 x 250 6 2 6.3 9.9 6.02

E 1 100 x 250 6 2 2.7 4.4 2.73

517-1 1 192x196 4 2 1.31 2.90 -

517-2A 1 96x98 4 2 0.65 1.45

517-21 1 96 x 98 4 2 0.65 1.45 "

517-3 1 42 x 112 4 2 0.07 0.24 -

RA 1 Polygonal 20 8 19.8 39.9 6.10

RB 1 Polygonal 20 8 19.8 39.9 6.10



3.6.2.2 Permeate Storage Ponds

COGEMA's waste management system separates the disposal of process wastewater and
restoration wastewater, with the treated restoration water going to the permeate storage ponds.
There are currently two of these pnds at each of the sites. These ponds can be clay-lined
because they are designed to store the high quality, relatively clean water, which is the low TDS
permeate from the RO process. Because this permeate meets National Pollutant Discharge
Elimination System (NPDES) water quality standards, there is no need for a synthetic liner. Each
of the trapezoidal ponds has a storage capacity of 26 acre-ft. The stored permeate can be
utilized during wellfield restoration or, if approved, for land application or surface discharge.
COGEMA will not divert any effluent stream that does not meet NPDES water quality standards
for surface discharge.

3.6.2.3 Deep Injection Well Disposal

At the Christensen Ranch Project site, deep injection well disposal into two wells was approved
in 1989 by WDEQ and NRC. The two wells were the Federal Holler 7-B well and the Christensen
18-3 well. In June 1995, the WDEQ permit was modified to allow construction of a new disposal
well, COGEMA DW No. 1, at the Christensen Ranch site in lieu of the originally approved existing
well, Federal Holler 7-B. This well was completed in October 1995. The permitted injection zone
is the entire combined thickness of the Teckla, Teapot, and the Parkman formations, ranging
from approximately 2,250 m to approximately 2,550 m (7,500 to 8,500 ft) below the ground
surface. The injection zone currently completed is the Teckla, with a 240 m (800 fl) horizontal
completion interval. The NRC license was amended in July, 1995 to approve these modifications.
Although, approved for an injection volume of 570 Ipm (150 gpm), the injection pressure is limited
to 1,840 psi to avoid the fracturing of the receiving formation; the resulting injection volume is
estimated at 265 Ipm (70 gpm).

Because the Teckla has not provided the amount of disposal capacity that COGEMA had
anticir:-ted from their deep disposal well, in October of 1997, COGEMA requested that Wyoming
modify their permit to include a new injection zone for the two deep wells. The new injection
zone would be in the Lance Formation, ranging in depth from approximately 4,000 feet to 6,500
feet below ground surface. The water quality in the Lance exhibits high concentrations of metals
and hydrocarbons which precludes its use as a drinking water supply. Additionally, the depth of
the water at this location adds to the impracticability of any potential use. COGEMA is pursuing
the new injection zone due to demonstrated higher permeabilities of the Lance Formation sands
and a greater injection potential than the zones currently permitted. NRC considers injection into
the Lance formation acceptable and is including this change in the renewed license.

At the Irigaray Project site, approval for two deep injection disposal wells was given to COGEMA
by WDEQ and NRC on May 27, 1992, although as of May, 1998, neither has been constructed.
These wells are identified as DW-1 and DW-2. Injected volume in each of these two wells as
currently permitted is 680 Ipm (180 gpm).

The injection fluiJs that are approved for deep well di:posal are limited by license condition to
process solutions, injection bleed, and restoration brine. Currently COGEMA is using the
COGEMA DW-1 as part of its liquid waste management program. Additional disposal capacity is
required in order for COGEMA to proceed with desired and planned mining and restoration
operations.
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3.6.2.4 Other Liquid Effluent Disposal Options

Other options considered by COGEMA are surface discharge after treatment, and land
application. COGEMA maintains a Wyoming NPDES permit for surface discharge of restoration
solutions and temporary discharges of permeate when repairs are made to the permeate storage
pond.

3.6.3 Solid Waste

Solid residues from sand filter systems, tank sediments, and sump sediments that result from the
process effluent stream will remain in the lined evaporation ponds until final decommissioning.
These materials will be designated as byproduct materials and will be disposed in an
NRC-,approved disposal facility. Other contaminated materials such as spent resin and bag filters
will be stored in a secure area until they can be shipped to a licensed waste disposal site or
licensed mill tailings facility for disposal. Other solid wastes and trash that are not contaminated
are disposed in an offsite industrial land fill.

Contaminated waste that has salvage value may be decontaminated to unrestricted release
limits. This type of waste may include piping, valves, instrumentation, equipment, and any other
item that can be decontaminated. Decontaminated materials must have radiation levels lower
than those specified in NRC Branch Technical Position "Guidelines for Decontamination of
Facilities and Equipment Prior to Release for Unrestricted Use or Termination of Licenses for
Byproduct, Source, or Special Nuclear Material" (NRC, 1987c). All decontaminated wastes are
inspected and surveyed by the CRSO or health physics technician prior to their release from the
site to ensure that appropriate decontamination procedures have been observed.

Records of contaminated equipment and corresponding contamination levels will be maintained
fc-r all items released from the site. Any item having contamination levels that exceed regulatory
limits will be disposed at a site approved to receive byproduct materials. COGEMA is currently
authorized to dispose byproduct materials in the Pathfinder Mines Corporation (PMC) Shirley
Basin tailings facility. COGEMA's agreement with PMC constitutes an approved waste disposal
plan; COGEMA is required by license condition to maintain copies of this agreement onsite. In
the event the agreement expires or is terminated, COGEMA must notify NRC within 7 days of the
expiration date. Transportation of all material to the byproduct disposal facility will be handled in
accordance with U.S. Department of Transportation (DOT) and NRC regulations (49 CFR
173.389 and 10 CFR Part 71, respectively).

3.7 -Monitoring Programs

COGEMA conducts regular monitoring of groundwater, the evaporation ponds, and the
surrounding environment to assess and mitigate impacts from commercial operations to
individuals at and near the facility, and to the environment.

3.7.1 Hydrologic, Monitoring

Section 5.8.2 cf the LRA, as revised, describes COGEMA's groundwater and surface water
monitoring program for the Irigaray and Christensen Ranch sites. There are three types of
hydrologic monitoring conducted for MU wellfields: (1) baseline, as discussed previously,
(2) operational, discussed here, and (3) restoration, discussed in Section 4.1 Baseline and
operational monitoring are summarized in table 3.2.
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3.7,1.1 Baseline Water Quality Monitoring

7 As discussed in Section 2.5.2.3 of this EA, COGEMA has been and will continue to collect
baseline groundwater quality data in each MU for Ingaray and Christensen Ranch to establish

preoperational baseline groundwater quality prior to mining using the procedures, approved well
spacings and densities as discussed in Section 3.3.4.

3.7.1.2 Operational Monitoring

During past operations at the Irigaray and Christensen Ranch facilities, COGEMA conducted a
water sampling program that was intended to identify any potential impacts to water resources in
the area. COGEMA's operational water monitoring program included the evaluation of
groundwater on a regional basis, groundwater within individual well fields, within the permit or
licensed area, and surface water on a regional and site specific basis.

Ore zone aquifer monitor wells, used to detect migration of lixiviant outside of the MU boundary.
are located around the perimeter of the MUs. Additional monitor wells are located within the MU
boundaries in the first overlying and underlying aquifers. The operational monitoring program is
designed to detect unexpected horizontal or vertical movement of lixiviant away from the ore
zone. These same monitor wells will also be used to monitor the success of any corrective action
programs instituted by the licensee. The location and spacing of operational monitor wells will be
as indicated in table 3.4.

Monitor wells are sampled for a minimum of three excursion indicators. Excursion indicators are I
parameters that are present in elevated concentrations in ore zone groundwater during ISL
operations and that tend to remain in the groundwater rather than adsorb to mineral surfaces
The excursion indicator parameters sampled during operational monitoring at Irigaray and
Christensen Ranch are chloride, total alkalinity, and conductivity (an indirect measure of TDS)

By conditions in the existing license, the Irigaray and Christensen Ranch sites have had different
excursion verification and monitoring programs, due to the different licensing and permitting
times for these facilities. This included the fact that the they were calculated and applied on a
well by well basis at Irigaray, and at Christensen they were calculated on a well field average
basis, such that for a particular well field, each monitor well within a particular stratigraphic zone
has exactly the same set of UCLs as the other wells in that zone. In addition, different methods
and criteria have been used to calculate the UCLs for the Irigaray and Christensen Ranch
monitor wells. After operations in Mine Unit 3 and 4 at Christensen, COGEMA recognized that
the calculation they were using to develop the UCL for chloride resulted in a UCL for chloride that
was too restrictive. As a result, COGEMA-applied for, and received, NRC approval of a new
method for calculating the UCL for chloride in MU 5. In Section 5.8.2.3 of the original LRA,
COGEMA proposed that the excursion verfification and monitoring program that had been
approved for MU 5 be approved for implementation at both Irigaray and Christensen Ranch. In
response to NRC staff comments on that proposal, COGEMA submitted a revised proposed
method for calculating the chloride UCL at both facilities. Thus, in the LRA, as revised,
COGEMA proposed that the excursion verification an' monitoring program that has been used at
Christensen since the approval of MU 5, will be used :or both sites under the renewed license,
except that the upper control limits for all monitor wells at both sites will be calculated as
presented below. The most significant change (UCL for chloride) allows COGEMA some
flexibility to avoid triggering excursions. It is considered appropriate by the NRC staff, because
there is so little natural variability of chloride in the groundwater at the sites.
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Table 3.4 1
Mine Unit Monitor Well Location and Spacing Requirements for Operational Monitoring

Ore Zone Perimeter Monitor Wells

Location Spacing

'Downgradient from wellfield, where wellfield 90 m (300 ft) from the wellfield edge, spaced
orientation with groundwater flow direction 90 m (300 ft) apart.
forms an angle greater than 45 degrees. _

'Upgradient from the wellfield, where the 150 m (500 P.) from the wellfield edge, spaced
wellfield orientation with the groundwater flow 150 m (500 ft) apart.
direction forms an angle greater than
45 degrees.

'Sides of the wellfield, which form angles with 150 m (500 ft) from the wellfield edge, spaced
the flow direction of less than 45 degrees. 150 m (500 ft) apart.

Overlying and Underlying Aquifer Monitor Wells

Evenly distributed within wellfield boundary. 2One well per 1.4 hectares (3.5 acres) of

installed pattern area.

Flow direction and gradient are based on the natural background potentiometnc surface in the ore zone
aquifer.

2 In the case of undertyig aquifers, deep monitor wells will not be installed If thern is no appropnate aquifer
to monitor below 15.2 m (50 ft) from the top of the confining shale. An apprrkpnate aquifer would, at a
nT.nimum, be a continuous sandstone with at least 3 m (10 fi) of thickness and a permeat.iity that would
allow the production of enough water for sampling purposes.

Upper control limits (UCLs) are selected for each excursion indicator such that. whene.e, any
two of the three excursion indicators are present in a monitor well in concentrations greater than
their respective UCLs, an excursion is suspected. UCLs for ISL operations at the Ingaray and
Christensen Ranch sites are as follows:

Chloride-Baseline Mean plus 15 mg/I, or baseline mean plus 5 standard deviatioos,

whichever is greater

Total Alkalinity-Baseline mean plus 5 standard deviations

Conductivity-Baseline mean plus 5 standard deviations

Group upper control limits for each stratigraphic unit within each mine unit will continue to be
calculated as well. The method for removal of outliers for the water quality database will also be
the same vs proposed in the revised LRA.

NRC staff find the excursion verification and monitoring program proposed by COGEMA in
Section 5.8.2.3 of the revised LRA, to be acceptable for use at both Ingaray and Chnstensen
Ranch under the renewed license. The new license has been conditioned accordingly

43



Under the current license, if, during routine sampling, two of the three UCL values are exceeded
in a monitor well, COGEMA is required by license condition to verify the situation by taking a
second sample from the suspect well within 48 hours of the first sample and to analyze for the
excursion indicators. If the second sample does not exceed two of three UCLs, a third sample
set is taken within 48 hours of the second sample. If neithe," the second nor third sample sets
exceed two of the three UCLs, the first sample is considered in error. However, if either the
second or third sample set verifies an exceedance of two out of three UCL, the suspect well is
placed on excursion status. Upon confirmation of an excursion, COGEMA is to implement a
corrective action and increase the sampling frequency for the excursion indicators to once every
7 days. Upon verification of the excursion, the NRC Operations Center is to be notified by
telephone within 24 hours and in writing within 7 days from the time the confirmation sample was
taken. In its current license, COGEMA also is required to notify the NRC project manager within
24 hours by telephone and within 7. days in writing from the time the confirmation sample is
taken. The report is to describe the excursion event, corrective actions taken and results
obtained to date. An excursion is considered to be concluded when the concentrations of
excursion indicators are below the concentration levels defining an excursion for three
consecutive 1-week samples.

Also, under the current license, COGEMA is to send a written progress report describing the
status of the excursion on a quarterly basis until the situation is mitigated.

If an excursion cannot be retrieved within 60 days, COGEMA must either cease lixiviant injection
in the MU or provide additional financial surety to cover the expected adaitional cost of cleanup.

In an amendment request submitted after the LRA, COGEMA requested that the NRC reporting
requirements for excursions at Irigaray and Christensen Ranch be clarified. In the renewed
license, upon confirmation of an excursion, COGEMA will be required to notify the NRC
Operations Center by telephone within 24 hours, and the NRC Uranium Recovery Branch Chief
by letter within 7 days of the confirmation. The letter shall describe the excursion event,
corrective actions taken, and results obtained to date. COGEMA will still be required to send a
written progress report describing the status of the excursion on a quarterly basis until the
situation is miticated.

The history of excursions during commercial operations at the Irigaray and Christensen Ranch
facilities is presented in section 5.4.2.1 of this EA.

3.7.1.3 Regional Groundwater.Monitoring

Under its current license, COGEMA collects grab samples of groundwater at Epproximately six
stock watering and domestic water wells within two kilometers of the Christensen mining area
and one well is located near Idgaray. Baseline data was collected prior to mining for reference to
operational sampling results. Well samples have been collected on a quarterly frequency when.
the wells were operational. Since 1987, no variances have been seen wiiich can be attributed
to mining operations.

In the LRA as revised, COGEMA proposed to continu the same regional monitoring during
future operations except that only five of the six Christensen Ranch wells wil! be sampled in the
future. One of the wells is an old windmill and is usually inoperative. The NRC staff concludes
that the elimination of this monitoring location does not detract from COGEMA's regional
groundwater monitoring program.
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3.7.2 Surface Water Monitoring

Section 5.8.2.4 cf the LRA, as revised, discusses the surface water monitoring program for
Christensen and Ingaray. The preoperational program assessed water quality and quality for the
Willow Creek drainage and its tributaries within and immediately adjacent to the Irigaray and
Christensen Ranch boundaries. During operations, COGEMA sampled four surface water
locations at Ingaray and three at Christensen. Quarterly grab samples were taken from upstream
and downstream Willow Creek monitoring stations; a sample was collected quarterly adjacent to
the well fields; and annually samples were collected form the Powder River at Irigaray Ranch,
downstream of Willow Creek. At Christensen, samples were collected upstream and
downstream of the well field operations and adjacent to the well fields. By license condition, the
results of this program have been, and continue to be submitted to NRC and the WDEQ in the
semi-annual activity and monitoring reports.

COGEMA intends to use the same program for additional well field development at Irigaray and
Christensen.

3.7.3 Evaporation Pond Leak Detection Monitoring

In accordance with its existing license, COGEMA has implemented a program to inspect the
lined brine evaporation and restoration ponds on a weekly basis during operations. The leak
detection drain system typically consists of a series of trenches beneath the pond that drain in:o
standpipes that can be inspected for collection of fluids at the drainage endpoints. The leak
detection standpipes are to be checked weekly for evidence of leakage. Visual inspection of the
pond embankments, fences, liners, and the measurement of pond freebcard are performed at
the same frequency.

Anytime more than 15 cm (6 in.) of water is detected in a leak detection st, .. pipe, chemical
assays for conductivity, chloride, pH, and uranium will be conducted. Shoulc '.te analyses
confirm that the pond is leaking, the leak will be reported to the NRC and WDEQ within 48 hr.
The fluid level of the damaged pond will be lowered by transferring its contents to another pond.
Once the source of leakage is found, the liner shall be repaired and the pond returned to serv'ce.
The leak detection standpipes are monitored daily while the pond is refilled. A written report
documenting the leak and corrective actions must be submitted to the NRC within 30 days of
detection.

Water quality in the brine evaporation ponds is sampled quarterly and analyzed for uranium,
radiurm-226, ph, TDS, chloride, conductivity, sulfate, ammonium (NH4), nitrate, (N03) and zinc.
Results of the quarterly assays are reported to the NRC in the semi-annual reports.

These procedures will continue to be part of the requirements of the renewed license.

3.7.4 Airborne Effluents and Environmental Monitoring Programs

COGEMA has iiplemented an environmental and e: luent monitoring program for the Irigaray
and Christensen Ranch ISL operations. The program consists of a number of monitoring sites
used to sample surface waters, regional groundwater, soils and vegetation, and the air for
various radionuclides in an effort to determine the impacts on the environment from operations.
The proposed site environmental and effluent monitoring program is outlined in table 3.5.
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Table 3-5
Proposed Environmental and Effluent Monitoring Programs

O)

Sample Type j Location ] Type Number Frequency J Analyses

Air (Radon) Upwind and downwind Continuous Christens.n Ranch-4 Quarterly 222-Rn
from processing plants, Irigaray-4
near access roads, and

nearby ranch houses.

Air Same locations as radon Continuous Christensen Ranch- 0 Quarterly composite U-nat, 226-Ra,
(Particulates) monitoring at lrigaray Ingaray-4 ol weekly samples 230-Th, 210-Pb

Surface Soil Same locabons as radon Grab Christensen Ranch-4 Annual U-nat, 226-Ra,
(top few cm) monitoring Irigaray-5 230-Th, 210-Pb

Vegetation Same locations as radon Composite of Christensen Ranch-4 Annual U-nat, 226-Ra,
monitoring d o m i n a n t lrigaray-4 230-Th, 210-Pb

vegetation

Direct Radiation Same locations as radon Continuous Christensen Ranch-A Annual composite External gamma
monitoring frigaray-4 of quarterly

samples

Surface Water Powder River and Willow Grab Christensen Ranch-3 Quarterly on runoff U-nat. 226-Ra,
Creek Irigaray-4 event basis 230-Th, 210-Pb,

210-Po

Regional Groundwater Groundwater supply Grab Christensen Ranch-3 Quarterly U-nat, 226-Ra,
wells 230-Th, 210-Pb,

_rigaray-1 Semi-annual 210-Po
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As presented in Section 5.8.1 of the revised LRA, COGEMA proposes several modifications to
the existing environmental and effluent monitoring program. These modifications include (1) a
change to the restricted area boundary at the Irigaray processing facility, (2) changes in the
number and location of airborne effluent sampling points, (3) a change in the number of regional
groundwater sampling wells, and (4) an increase in the substances that will be analyzed from the
yellowcake dryer stack.

COGEMA has established restricted areas to control radioactive matenals. The LRA proposes a
new restricted area for Irigaray. At Irigaray, the restncted area has been designated as an area
approximately 50 meters in diameter from the yellowcake dryer stack. Based on the results of
monitoring conducted at the facility and modeling, COGEMA determined that the process portion
of the plant building would be a more appropriate restricted area boundary for the facility. The
new proposed restricted area boundary also includes two thirds of the fenced storage area
adjacent to the plant building to be used for storage of contaminated equipment. COGEMA also
committed to establishing temporary restricted areas as the need arises. The NRC staff finds
this proposed change to be acceptable.

As for the second request, COGEMA proposes to eliminate sampling point IR-4 and move
location of sampling point IR-1. Sampling point IR-4 is in the vicinity of the 517 R&D site w ,;r-
has been decommissioned and restored, and no longer requires monitoring. The original IR 1
sampling point was located 3 m (10 ft) downwind from the Irigaray plant building where air flow
patterns around the building could affect sampling. The proposed change would place this
sampling point 50 m (164 ft) from the building, thereby reducing the influence of air flow patterns
The staff considers COGEMA's proposed changes to the sampling locations to be acceptable

The proposed change in the number of regional groundwater monitoring wells would bnng the
current number of six sampling locations down to five. The well proposed for elimination as a
sampling point is identified as Dell Gulch Well No. 3 which is an old windmill that is normally
inoperative. The staff finds that adequate monitoring of regional groondwater quality can be
maintained with the remaining five wells, and therefore, the proposed change is acceptable

COGEMA has conducted isokinetic sampling of the yellowcake dryer stack on a semi-annual
basis and has analyzed the sample for natural uranium. In the September. 1997 R1 revision to
the original submittal, COGEMA has proposed to broaden the analysis to include thorium-230.
radium- 226, and lead-210. NRC staff also finds that this change is acrceptabi:.

COGEMA will continue to be required by license condition to document the sampling and
monitoring results and report them to NRC on a semi-annual basis, in accordance with 10 CFR
40.65. Additionally, COGEMA will also be required by license condition to tstablish, review, and
update SOPs for all required environmental monitonng. These procedures are required to be
reviewed on an annual basis by the CRSO to determine if proper radiation protection pnnciples
are being applied.

3.8 Vanadium Separation

In the LRA, as revised, COGEMA indicated that they are finding more Vanadium in association
with the uranium in the MU's at Christensen Ranch. Vanadium leaches from the aquifer along
with the uranium, is separated along with the uranium in the process, and becomes an
undesirable contaminant in yellowcake. If the percentage increases to a certain level, COGEMA
might have to process the lixiviant to rery f•ve the vanadium. Although this process is bnefly
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discussed in the LRA, the LRA does not address the impacts or health and safety implications
that would be associated with this potential processing operation. These impacts should be
assessd before vanadium separation processing is initiated at either site. COGEMA should have
its SERP review any decision about Vanadium separation to determine if the impacts are within
the scope of those considered by NRC in this EA, or if an amendment should be submitted to the
NRC because additional review is necessary.

4.0 GROUNDWATER RESTORATION, RECLAMATION AND DECOMMISSIONING

4.1 Groundwater Restoration

After ore zone extraction in a mine unit is complete, groundwater restoration begins in the
depleted ore zone, with the intent of reducing the concentration of mobilized constituents
remaining in the groundwater and generally returning the groundwater to the quality that existed
prior to the uranium mining operations. By license condition, the primary goal of restoration is to
.return the affected groundwater quality, on a MU average, to baseline conditions. This will
continue to be required in the renewal license.

If it is determined that a return to baseline is not reasonably achievable using best practicable
technology, the secondary goal is, at a minimum, to return the groundwater to a quality
consistent with the uses for which the water was suitable prior to the ISL operations, based on
the class-of-use standards established by WDEQ.

Because of the spatial distance and variability in sampling results for determining baseline, target
restoration values have been established for the Irigaray and Christensen Ranch restoration
programs. These target restoration values will be a function of the average baseline, the range
of results found in the baseline samples, and the variability between sample results.

Target restoration values for the Irgaray site restoration program for MU's 1-9 are provided in
Table 6.1 of the LRA. These values have been approved by the regulatory agencies and reflect
the fact that due to early exploration and mining activities at Iigaray, restoration activities will not
return certain some parameters to baseline, but they will-be returned to quality of use. The ore
zone use category as determined by WDEQ for Irgaray is essentially Class I (Domestic Use).

Target restoration values for Christensen Ranch have been established in the individual baseline
data packages dqveloped'for each of the subsequent MU's. They were set as the baseline mean
with an acceptab!e range provided by tolerance limits, to account for baseline 'variability.

In the current license, COGEMA is required at least 2 months prior to ground-water restoration in
a mining unit, to submit a plan for ground-water restoration and post restoration monitoring to
NRC as an application for an amendment. COGEMA proposed a genenc restoration plan in the
LRA that once approved in the license renewal, will make this condition unnecessary.

4.1.1 Establishing Restoration Goals

As discussed in Section 3.3.4, COGEMA is required • collect baseline water quality data from
production and injection wellsprior to mining in each wellfield for the purposes of establishing
both UCL's (upper control limits - or action levels to control the migration of lixiviant beyond the
wellfields) and to determine primary restoration goals for the ore zone aquifer. For restoration
goals, because of the statistical uncertainty inherent in any finite set of sample data. COGEMA
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uses the tolerance-limit method to determine the natural range of concentrations for each
sampled constituent. Typically upper tolerance limits range from three to five standard deviations
above the baseline mean concentrations, In the event that an upper tolerance limit for any
particular constituent exceeds the pre-operational class-of-use standard for that constituent, the

COGEMA will apply restoration goals based on weltfield average concentrations for each
constituent. This approach would allow some constituent concentrations in some wells to exceed
restoration goals, so long as wellfield average concentrations meet the established limits.

approved by NRC in December of 1996, COGEMA's SERP, and not the NRC, has had the
responsibility of reviewing the baseline groundwater data for each new wellfield and for
establishing restoration standards prior to new mining activities. COGEMA's SERP reviewed the
baseline data package for Wellfield 6 and approved the startup of mining operations and
determined the restoration goals for that wellfield. Under the current limited performance based
license condition, and in the future under the full performance based license, although COG EMA
will no longer be required to provide the baseline water quality data package to the NRC for
review and restoration goal approval prior to wellfield startup, COGEMA will continue to be
required by license condition to collect the appropriate data as set out in the LRA and this EA for
the SERP to consider in setting the restoration goals for each individual wellfield.

4.1.2 Groundwater Restoration Methodology

The restoration programs conducted in the past, and planned for the future for Irigaray and
Christensen Ranch involve essentially three phases of restoration processes:

1) Groundwater Sweep

2) Reverse Osmosis with Permeate Injection (includes metals reduction)

3) Groundwater Recirculation

4) Stabilization Monitoring

These phases of restoration have been shown to be effective in previous restoration efforts at
these sites. The first three phases are active restoration processes. The last is a.monitonng
phase to assure restored levels are stable over time. These phases are discussed below

Restoration processes involve the following basic restoration phases:

1 Groundwater sweep. In groundwater sweep, ISL uranium extraction solutions are
recalled from the periphery of the wellfields ore zone by pumping water out of both
recovery and injection wells with no reiniection of the solutions. The process is called
groun-twater sweep because the voids created within the ore zone aquifer dunng the
removal of mining solutions are swept and filed with native groundwater. The goal of
groundwater sweep is to achieve approximately a 25 percent reductiorn in conductivity
(total dissolved solids indicator) of the composite wellfield groundwater, and return all
mining solutions back to the wellfield. All solutions recovered during groundwater
sweep are treated with barium chloride to remove 95% of the total radium-226 content,
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and to assist in metals reduction. Then they are sent to the ion exchange columns for
recovery of uranium. Solutions that result from this treatment are stored in the treated
water holding tanks and then released by pipeline as surface discharge pursuant to
COGEMA's NPDES permit. Flow rates during groundwater sweep vary depending
upon aquifer properties: typically, flow rates begin at about 760 to 1,140 Ipm (200 to
300 gpm), but decrease during groundwater sweep due to lack of sustainability.

2. Reverse Osmosis with Permeate Injection. After the groundwater sweep phase is
completed, the reverse osmosis or "RO" phase will be initiated. In this phase,
groundwater along with mining solutions is recovered. from the wellfields, treated in a
RO unit, and the resulting "clean water" solution is reinjected into the wellfield aquifer
tc he pumped through again. The RO unit removes chemical constituents from the
grou, .'Nater through a pressurized semi-permeable membrane system that yields a
clear water component (permeate) and a product made up of concentrated ions (brine).
During RO operations, solutions will be removed by the wellfield recovery wells and the
permeate reinjected into the wellfield by way of the injection wells. It is expected that
the RO process will convert 70 percent of incoming'flow to a clean water permeate that
will be reinjected into the wellfields. The remaining brine, approximately 30% of the
volume of the mining solutions, will be routed to the permeate storage ponds for
treatment and surface discharge. If brines in the ponds exceed the 5,000 mg/I NPDES
limits for TDS, these solutions may either be routed to evaporation ponds or to a deep
disposal well. The 30% of the solution that becomes brine and is removed from the RO
process will be replaced by native groundwater as part of the pumping process. This
will facilitate the overall restoration process.

Operation of the RO unit requires chemical additions before and during processing in
order to derive maximum effectiveness. Prior to processing, antiscalants such as
sodium hexametaphosphate or polycarboxylic acid are added to the injection solution in
order to prevent fouling the RO membranes. Subsequently, sodium hydroxide (caustic
soda) is added to the permeate to adjust its' pH to 9.5 prior to reinjection to help bring
the groundwater back to baseline pH.

Probably the most important step of the restoration process is to return the aquifer
conditions to the baseline oxidation/reduction state. Mining creates a highly oxidized
environment that will continue to leach uranium, metals and other constituents unless
the level of oxygen is changed. In order to move towards baseline conditions, it is
necessary to add reducing agents, or oxygen scavengers to the reinjected permeates to
treat the aquifer in place. Hydrogen sulfide gas, a chemical reductant, is added to the
injected solution to help reduce the oxygen that was introduced in the wellfield
environment to help mobilize the uranium during mining, and thus bring the
groundwater back to reducing/oxidant baseline. A considerable amount of hydrogen
sulfide may be used in the restoration process for this purpose: for example, it is
expected that approximately 20,000 kg (44,000 pounds) will be used in Irigaray MUs 4
through 9 to maintain a 200 mg/I concentration in the injection stream until
breakthrough is seen in the recovery wells. Since the hydrogen.sulfide is hazardous to
handle and use, COGEMA is required by lic ense condition to abide by the approved
hydrogen sulfide safety program (COGEMA, 1991a) when these reductants are on site.
Additionally, COGEMA has been approved to test the use of the metals precipitant
Thio-Red II (COGEMA, 1991b) if further metals reduction is necessary. The use of Thio-
Red II to is currently restricted to pilot study use. A report describing the pilot use of the
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heavy metals precipitant and the test results must be submitted to WDEQ and NRC for
review and approval prior to full-scale use in all MUs.

3. Groundwater recirculation. In order to homogenize the aquifer, the wellfield will be
operated by withdrawing from the recovery wells and recirculating to the injection wells.
No treatment will be performed except that a small amount of reductant (hydrogen
sulfide) may be added to ensure the depletion of oxygen during the process.

4. Stabilization monitoring. A postrestoration period of 9 mo is instituted at the end of
restoration. Within this time frame, the designated restoration wells are sampled at the
beginning and every 3 mo to provide a total of four sample sets. The samples are
analyzed for the full suite of chemical and radiological constituents, including the three
excursion parameters.

4.1.3 Groundwater Restoration Experience at Irigaray and Christensen Ranch

COGEMA, or other previous licensees have indicated that they have successfully demonstrated
restoration at both Irigaray and Christensen Ranch. At Irigaray, three relatively small Research
and Development and/or pilot scale operations, the 517 site, the USMT site, and the E-Wellfield
that were operated in the late 1970's and early 1980's, were successfully restored before 1987.

Later, in the 1990's, Malapai Resources, the then licensee for the Irigaray and Christensen
Ranch facilities, submitted, and WDEQ and NRC accepted, a restoration plan for the full scale
commercially operated Mine Units 1-5 at Irigaray. This plan called for 3 pore volume
displacements (PVD) of groundwater sweep, 3 PVD of RO treatment and injection, and 1 PVD of
recirculation. A pore volume displacement is an estimate of the volume of water contained in the
pore space of the ore zone aquifer. A pore volume is estimated by multiplying the area of the MU
by a "flare factor times the thickness of the aquifer times the average porosity (COGEMA, 1995).
COGEMA uses a flare factor of 1.44 to reflect an estimated 20 percent horizontal flare and a 20
percent vertical flare. The term flare refers to the migration of lixiviant beyond the wellfield
boundaries. According to COGEMA, restoration of Mine Units 1-3 was supposedly completed in
late 1992, with stabilization monitoring completed in 1993. Units 4 and 5 were partially restored
and then deferred until Units 6-9 are restored before proceeding, because of competing water
needs for mining and other restoration work.

The success of these restoration efforts at Irigaray has been controversial because although
COGEMA believes that best practicable technology principles were applied, there continue to be
excursions at some of the shallow and deep monitor wells, even though the wellfields have
undergone, or are still undergoing restoration. In addition, all of the parameters are not back to
baseline, although they are for the most part back to there original class of use. Also, while the
restoration plan for Units 1-3 had proposed a total of 7 PVD to achieve baseline, COGEMA
actually had to run 16 PVD's to achieve the levels that were reached. However, as detailed in
the LRA, early mining operations at Irigaray, including inadequately sealed exploratory wells and
the use of an ammonium bicarbonate lixiviant have significzantly complicated the restoration
activities at I s older, previously developed parts of the site. COGEMA's experience with
restoration at the site should prevent some of the problems from recurring during future
restoration activities.

COGEMA maintains that the results of restoration efforts at the Christensen Ranch Willow Creek
R&D site dermonstrate that COGEMA has the ability to mine and restore at Christensen Ranch,
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Table 4.1
Willow Creek Wellfield Groundwater Quality Concentrations

. 3m POST- RES iORATION POST REUTOATION
bmUIO ITABILETY

X-5266 N-7 N-3 W-V R X-6 N-R4 - X. X6, -, - 3 rn LAU I
i 12/1001 0 /212 7 2/24/37 4/16/17 3I1/17 6/2/12 7 7114/•17 7123M17 0/24M37 6117 sreg7 1071O26/7 11/11107 STANO.

b.em 4/04 2/1r97 ENEMY WAco 4dvY EINEOY "I•ROY ARND
LAS LAS LAN LAS

Ce 6.8 ,. •. 4 2.2 2. 321.1 75 7.5 13.11 9.5 1. "12.5 M Y.

~ ~T T-Trr r 7.T 1.20 1. -r , .-6-7 ~ -~ -
26 1.T 24.. 1 1Z .10 . -l. - .1 - . - . 7' o • 704 • .3 '383.3 • . ... 6 263 1L. 2I 4. •.. 142.2 14244 4

438 - 2.2 0.63 1 2 0 i 4r --- T.7U 1.5 1, - 1 1. 1.7O 7.32 00 0 4.0`2 0 .Z0 0 0 V'

~~~~~~~~_TIY 7T-T~ -16S.2 7 t r -r wr ~ -n ~-~r-
I-CO 16 176. 75. 7576•. ' 18 _2 2502227 1• 1} 0, 0.• 1!;2 ' •e4 '0.

S".8 W. , 270. 286.2 2214 -o.om 1 .OA - -r 11.4 -. 177-0 -'• 7.• 15•.3 .0 ad., I 7. 5.Tr 7 1 .5 12.3 11!.2 -15.3 1-.-I .3-TI104 -
NH4' 0.O5 " .11 0.061 O.t 0.177 .1 02 00 O B < .7 01 .9 0< .B'.

T~~02 ROMr 0.1a .2 Y ~ ~ r ~ zr- r- ~ ~ - r
2 ' <0.01 < < ' F0T - <Z.6 ' 11 '- <0.01 <0. -1 <0 <0.0,1 <0.01 <T.01 40.1tNO3 •N• < .• 0.2 .Ur - 0,02 0.03 0.02 00 .3 00 .( 00 .2 ". .•:.

F 0.171 < 1 01 0.T .-77r 0. 1 -.1 <0.r <51! M2 -- 7" 3..I ,ED .1 .0 1.' 1.5 .7 5.6 17 i.' 11. 2TI I 1.2.1.

n 7;W _ 3,467.1 10 23.0 1709 119-r 40 2.6 a 67.6 681.4 -753. 70 s0.ll 714.r - z 764.3
Q) _A9, 106.4 1447.5 3 . 5. 1. 4. B. M a-. -- n] --- S.| 147.Bv 56 15s.9 I g.4r 156.7

-z~r ~ ~ur ~7r ---- (- T -. z7- r

PH '-rim .4 O. 7,84 8.06 B.52 7.3 7• .6 73 .7 7|8751 ] 7.$9 I T.,Y.

hKTAL3

01 0.I 0. .1 0.47 . <O.7 Zol a <-. 10 . <0.0 <0.10 <0.10-.1
'Fs= <0.00 m . 14• O.Ob/ 0.•43 0 8 " W 04 0.07 i 0.Wo "r .. 0211 0.30T7 0_0_
84 ' ' MO1 <T 1<.1 <0W T1 <0.10 <10. <0. < 0. 1•.1 - 1 1.0

- '<Z .'r <-< 6r <.010 <513 <.1 ---- <0.5W.0 51.54 <'.1 '<O.JO - z- .t 0.7b
<0.0i" <0.0I U0.0 " <'.0.0'

cc < 0.06• <0.05 <0O.06" <0.06 <0ý05 <0.06 <0.05 <Z 0.06- <0.06 <0.01 < 0.06 ' <0.06 <0.05 005
Cu < Ta -1 O.• O <O0 <0.0Z TO) 0.I <.O 00 <0.01 '<0.01 <0.01 <Z5.01 -----. 0

Fe <0.06 01 O. 11 -_<.O7 <0.O2 _< .r<O.O• < "r 0.27 " 0.10. 0.24 - .- iTT 3
P• 0.O <~b5 <O~• 0.O <0O5 "' 0.0 < .0• <0.6 0.O <0O• <0.06 < 0.06 < 6.6 <0.O06.O

-, - < .T 0.06 . 0.0.4 < 0,02 < 1 T .02 . . ., 0 4 .04 '.<0.03 006
-Ho f <3.t5ot.O <s... i..01 ... 0.1 < 0.001 <. w<0. <.0.001 < 0.0002 <0.00 fW<0. F14< 0.00 0.IWO'Uo, <0.1 , <o 0 <O O 10 <0.1 0 <0 <0 .10 < <.1 <.0 <01 <0.10 <0.10 <0.10 <0.10

~~<0.06l <04 168 254 .7 .-0.06• 0.7 0 <0.06 1T <0.09• <__0.014 < <.00 <0,1 0..
V<0.01 3.0" M -6 0.4M --.48 -- n8 0.3 0zat.• 001 01 < .1 < .1 "<0.i0 .0

-zn <0.01 0.1 00z00o00m.1 .002 <.1 00 <0.01 < 0.007 <0.1 < .0 <0211 5

U (mo• 0.0364 S6.4 1 53.9 22.1 1 9I.60 1 2.8 .4 . .0 1 7 1. 1 I.5.5 .G5

A,-226 "•32 122•;.7 I1.3 4719_1 20713 1 59 2 3 • 1 47 2 4. 10 1 .10

N- b.,• of Wl•pk~o Idet. Point.) e.-A f., .1i--tt icr~ -,.gol. SI-rOWSl tak- f--m -0- RW-Oi. RW-02. WCP'W-21. rW-01. rW-O2. MW-03, W-O., fW-OO. = rw.O7.



and provided the basis for the design of the commercial scale groundwater restoration program
that COGEMA developed and NRC approved for Irigaray Units 4-9, and that is proposed in the
LRA as the restoration program for all current and future restoration activity at both sites. Results
shown in table 4.1 indicate that groundwater at the R&D site was restored to baseline for a
majority of chemical constituents, and to the quality of pre-operational use for all parameters
except for selenium. Parameters that did not meet baseline concentrations at the end of
restoration are bicarbonate, total alkalinity, arsenic, selenium, vanadium, uranium, and radium.
However, selenium concentrations declined to below the Class I limit of 0.01 mg/I during the
stability monitoring phase. Vanadium concentrations also continued to decline durng stability
monitoring. Just as for the restoration of the Irigaray Units 1-3, it was necessary to pull more
PVDs than had been planned, a total of 12 at Willow Creek in order to achieve these levels at
Christensen.

COGEMA has established financial surety arrangements in place that will ensure final restoration
of groundwater in these MUs.

4.1.4 Proposed Restoration Program.

In the LRA, COGEMA proposed a generic restoration program for all future mining initiatives at
both Irigaray and Christensen that is essentially identical to the program that NRC approved for
the Irigaray Units 4-9, "Aquifer Restoration and Wellfield Decommissioning, Units 4 through 9,
March, 1995." NRC approved this plan because it was less consumptive of water and appeared
to emphasize proactive treatment of contaminated waters rather than merely pumping the water
to dilute what was already there. Based on their experience with groundwater restoration,
COGEMA has estimated the effort-in terms of PVD pumped-that they believe should be
.requred for each active phase of restoration in a typical wellfield. COGEMA anticipates that
future restoration efforts will use the following sequence and quantities of water:

1. Groundwater Sweep-1 PVD

2. RO/Permeate Injection-5 PVD

3. Groundwater Recirculation-1 PVD

Based on NRC's previous approval of the restoration program for Irgaray Units 4 through 9, and
COGEMA's commitment in the LRA to pursue restoration as necessary to restore the
groundwater to baseline, or at a minimum to Class of use, NRC through this renewal, approves
this groundwater restoration program for the remaining Irigaray and Chdstensen MU's. Thus, by
license condition, COGEMA will be required to perform groundwater restoration in accordance
with the groundwater restoration plan proposed in the January 5, 1996 LRA. NRC's approval of
this proposed restoration program will allow COGEMA to proceed with the restoration process as
described in the LRA for any wellfields scheduled for restoration.

During restoration, COGEMA will monitor various recovery streams, designated restoration wells,
and monitor wells. This schedule is provided as Table 6.2 of the LRA.

After restoration in an area has been completed, including the completion of the post-restoration
stabilization monitoring program, COGEMA will prepare a report summarizing the results of the
restoration program. The restoration results will be compared with the restoration target values
discussed in Section 6.1.1 of the LRA as revised. The report will also provide the results of the
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stability monitoring program. This report will be submitted to NRC and the other appropriate
regulatory agencies for their review and approval. The acceptance of the well field restoration
and stability success will be based on the ability to meet the goals of the restoration
program and the lack of significant increasing trends during the stability monitoring period.

After concurrence from the WDEQ and NRC that the restoration goals have been achieved and
stability criteria have been met, decommissioning and surface reclamation of the restored areas
will be initiated as described in Sections 6.2 and 6.3 of the LRA.

4.2 Reclamation and Decommissioning

The final decommissioning of process facilities, evaporation ponds, .well fields and equipment
which will be used on the Irigaray and Christensen Ranch sites will be carried out according to
approved decommissioning plans and the most up-to-date rules and regulations at the the time
of decommissioning.

Decommissioning of well fields and process facilities once their usefulness has been completed
in an area, will be scheduled within 1 yr after NRC and WDEQ approval of groundwater
restoration and stability in accordance with an approved decommissioning plan. The following is
a list of general decommissioning activities:

1. Plug and abandon all wells as detailed in the LRA.

2. Perform radiological surveys of all facilities, process equipment, and materials onsite
to identify contaminated equipment and the potential for personnel exposure during
decommissioning.

3. Remove contaminated equipment to an approved licensed facility for disposal or
reuse, or relocate to an operational portion of the ISL facility.

4. Decontaminate items to be released for unrestricted use to levels consistent with
"Guidelines for Decontamination of Facilities and Equipment Prior to Release for
Unrestricted Use or Termination of Licenses for Byproduct, Source, or Special
Nuclear Material" (NRC, 1987c).

5. Survey excavated areas for soil contamination and remove contaminated soil to a
licensed disposal facility.

6. Backfill and recontour all disturbed areas.

7. Perform final site soil radiation verification surveys.

8. Establish permanent revegetatio'n in all disturbed areas.

4.3 Schedule for Groundwater Restoration and Decommissioning

COGEMA anticipates that mining in a particular well unit will be completed in 2 - 3 years and
plans that the initiation of groundwater restoration of any particular mine unit will typically follow
completion of mining by approximately one year. Restoration activities are scheduled to begin in
that time frame unless they would negatively impact mining activities in nearby wellfields.
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Restoration in each mine field is designed to be accomplished within a 2 - 3 year period to keep
up with the mining schedules. To date, COGEMA has treated restoration as seriously as their
mining, and has been rigorous about starting and carrying out its restoration activities.

5.0 EVALUATION OF ENVIRONMENTAL IMPACTS

5.1 Introduction

In situ leaching of uranium is an established technology. The major human health and
environmental concerns associated with this technique of uranium extraction are the impacts
associated with construction of the wellfields and processing facilities of mining on groundwater
quality, the impacts from potential evaporation pond leakage, the radiological impacts, impacts of
the disposal of wastes, and the impacts on the land surface.

With the exception of the projected new wellfields, most of the major facilities that COGEMA
needs to have in place at the Irigaray and Christensen Ranch sites in order to pursue its mining
plans for the ten years that will be covered by the renewal, have already been constructed and
have been, or are operational at this time. At the Irigaray site such facilities include the central
processing plant, evaporation ponds, roads, and nine production wellfields which are no longer
feasible to mine. Additional wellfields may be constructed within the current permit boundary,
and in the long term, outside the permit boundary. COGEMA is permitted to, and may sometime
in the future, decide to construct a deep disposal well at Irigaray. At the Christensen Ranch site,
the satellite processing plant has already been constructed and is in operation, as are most of
the support facilities, including the evaporation ponds, the deep injection wells for waste Water
disposal and six wellfields, with a seventh under construction. Although the original mine plan for
Christensen called for the construction of a total of four satellite processing plants in conjunction
with the development of additional wellfields, COGEMA has decided not to build the additional
facilities but instead to use the existing plant to process the uranium for the remainder of the
wellfields. Thus, the majority of the major environmental impacts associated with the present
and future commercial operations of these facilities have previously been evaluated by NRC staff
as part of existing licensed activities.

Environmental reports (and supplements) pertaining to operations at the Irigaray and Christensen
Ranch projects have been previously prepared and submitted to the NRC. Subsequently, NRC
has issued final environmental statements for those operations and found the environmental
impacts to be acceptable. The following is a list of published documents that discuss the
environmental impacts associated with these activities:

a. Final Environmental Statement: Related to Operation of Irigaray Uranium Solution
Mining Project, Wyoming Minerals Corporation, NUREG-0481, September 1978, NRC
Docket No. 40-8502 (NRC, 1978).

b. Environmental Assessment for Westinghouse Electric Company Irigaray Site, February
3, 1987, NRC Docket No. 40-8502 (NRC, 1987a).

c. Environmental Assessment for Christenser, Ranch Amendment to Source Matenal
License SUA-1341, May 4, 1988, NRC Docket No. 40-8502 (NRC, 1988a).

The environmental impacts of ISL activities at the Irigaray and Christensen Ranch sites include
(1) the temporary change in the land use for a permitted area of about 268 hectares (671 acres)
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at Irigaray and 5,600 hectares (14,000 acres) at Christensen Ranch, (2) disturbance of about
53 hectares (132 acres) at Irigaray and 372 hectares (930 acres) at Christensen Ranch; (3) net
withdrawal of groundwater of about 139 Ipm (36 gpm) during ISL operations and up to 760 Ipm
(200 gpm) for short durations during groundwater restoration; and (4) the temporary, controlled
contamination of aquifers.

With NRC's issuance of the renewal of SUA-1341 under the full performance based license
format, COGEMA's SERP will be required to determine whether proposed changes to the
facilities, the process circuit, or procedures: 1) conflict with any license condition or impair
COGEMA's ability to meet all applicable NRC regulations; 2) degrade the essential safety and
environmental commitments in the LRA, as revised, or 3) are not consistent with the conclusions
of actions analyzed and selected in this EA, to assure that no unassessed activities are
associated with the project. The SERP will conduct its reviews and document its findings
according to SOP's that are consistent with the performance based license condition on wellfield
approvals, and the LRA, as revised, as approved by NRC.

As discussed in Section 3.7, COGEMA is currently required by license condition to monitor all
effluent streams and the potentially affected environment. Additionally, COGEMA is required by
license condition to submit these monitoring results to NRC in accordance with 10 CFR 40.65.
This report shall also include wellfield injection rates, recovery rates, and injection manifold
pressures. This monitoring and reporting will continue to be required in the renewed license.

5.2 Air Quality Impacts

Air quality impacts from operations at the lrigaray and Christensen Ranch sites have been
minimal. Fugitive dust from access road traffic to the sites and in the wellfields is the main
source of non-radiologic particulate emissions. The amount of fugitive dust released during
operations at Irigaray is greater than at Christensen because a greater number of employees
commute to the site. The amount for lrigaray is calculated at 89.5 tons/year (particle size<30
um) within the permit area, which can be used as a worse case scenario for Christensen.
Computer modeling of the Irigaray particulate emissions in 1978 showed that maximum total
predicted particulate concentrations due to all influences (assuming that the Irigaray dryer
operates 8,760 hours per year) was only 32 g/m 3 , including the background concentration of 20
g/m 3. This is well below the most restrictive secondary National Ambient Air Quality Standard of
60 g/m 3 . Efforts to reduce fugitive dust are made by applying water to the access roads.

Radon gas that escapes from mining solutions is vented directly to the atmosphere where it is
readily dispersed. Uranium fines released during drying and packaging of yellowcake are limited
by a stack scrubber and filtration system, and routine monitoring is conducted for airborne
uranium particulates.

5.3 Land Use Impacts

At the Irigaray project, the primary impact on land use has been loss of grazing capacity during
the life of 'he project, which is minimal given the small percentage of disturbed land. A total of
seven anivi al unit-months has been removed frc m use-an amount that would support
approximately five cows per year. After reclamation, this land should be restored to its original
grazing capacity. The primary land use impact of the Christensen Ranch project is the removal of
up to 400 hectares (1,000 acres) of rangeland from grazing use for a period of 25 to 30 yr. Of this
acreage, less than 50 percent is likely to be disturbed at any time. These impacts are temporary
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and reversible, and are not considered to be significant environmental impacts.

5.4 Water Resource Impacts

Potential impacts to water resources from ISL mining and restoration operations include (1)
impacts to surface water from construction, operations, or decommissioning activities,
(2) groundwater consumption; (3) declines in groundwater quality. These potential impacts are
summarized in the following sections.

5.4.1 Surface Water Impacts

The activities that could potentially impact surface water in the permit areas include construction
and operation of the wellfields, pipelines, process lines, and access roads. Other operational
impacts could include accidental leaks, breaks in pipelines, spills, or overtopping of an
evaporation pond.

Normal construction of the wellfields may cause increases in sediment yield from disturbed
areas. However, the relative size of these disturbances is minor compared to the overall size of
the surface drainage basins within the permit areas. Most disturbed areas are revegetated
following completion of construction. Thus, the effects of increased sediment yield are short term
and will not cause significant environmental impacts.

The process plants are equipped with a spillage containment system. The curbed plant
foundation and pumpable sumps ensure that leaks and spills within the plant do not leave the
plant area. Monitoring of evaporation ponds ensures that they are not overfilled and that leaks,
eroded areas, liner damage, or other potential problems are detected.

There are no transport mechanisms that are likely to bring ISL solutions or spilled process
chemicals into contact with surface water. Willow Creek and its tributaries, the only surface water
in the immediate permit areas, are ephemeral and not likely to be affected by lixiviant migration
through groundwater. Accidental surface spills of mining solutions, chemicals, fuels, or loaded
resin are mitigated by immediate remedial action such as containment within earthen berms
(where possible) or retrieval of solutions from floor sumps. Because the dry soils in the region
have a high specific retention capacity, any accidental spills are rapidly absorbed.

COGEMA is required currently and will continue to be required to maintain detailed records of all
significant solution spills and to notify NRC of any spills that may negatively impact the
environment.

5.4.2 Groundwater Consumption

Groundwater consumption impacts could include temporary lowering of water levels in wells in
the ore zone aquifer and in the alluvium overlying the Wasatch Formation, if leakage from the
alluvium into the Wasatch formation occurs as a result of pumping. These impacts are
considered to be temporary. Water levels are monitcored during ISL operations and restoration to
assess drawdown in surrounding wells. Since the beginning of commercial-scale operations at
Irigaray in 1978, groundwater consumption in the Irigaray and Christensen permit areas has not
significantly affected local groundwater usage. Similarly, future operations are not expected to
have a significant affect. COGEMA also intends to minimize groundwater consumption during
restoration, when the majority of groundwater is withdrawn, by using reverse osmosis (RO)
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technology where 70% of the water that is withdrawn is reinjected into the aquifer. COGEMA's
proposed restoration program has increased the number of PVD's of RO treatment, which
reduces water consumption. At the same time, it has also decreased the number of PVD's of
groundwater sweep.

5.4.3 Groundwater Quality

Potential groundwater quality impacts from operations at Irigaray and Christensen Ranch are
associated with (1) uncontrolled excursions, (2) liner failures in evaporation ponds, (3) accidental
leaks or spills of process solutions, and (4) improper or incomplete groundwater restoration.

5.4.3.1 History of Excursions

While it is common to degrade the water quality within the mineralized zone dudrng uranium
recovery activities, migration of lixiviant from wellfields (excursions) occurs occasionally due to
varying-aquifer properties and fluctuations in wellfield pumping rates. Monitoring programs as
described in Section 3.7 are implemented to provide early detection of these excursions and to
trigger the implementation of corrective action programs to assure that lixiviant does not does not
migrate a significant distance from the production zone, and that impacts to the environment will
be minimized.

Commercial operations at Irigaray and Christensen Ranch have demonstrated that monitoring is
effective in detecting excursions, and that excursions can be controlled at those locations.
Horizontal excursions; or those within the ore zone have typically been identified by COGEMA
and controlled within a several week period (and sometimes days) by adjusting injection/recovery
flow rates within the wellfield, at both Irigaray and Christensen.

At Ingaray vertical excursions to the upper or shallow aquifer have proven more difficult to draw
back to original baseline. It is believed that this difficulty is due to the fact that excursions into
the upper aquifer have been caused by improperly abandoned boreholes and faulty injection well
casings from mining operations in the 1970's and 1980's when such processes were not
regulated. These holes.have since been plugged, and casings have been repaired. Thus, the
excursions cannot be withdrawn through the same pathway from which they originated. As of
May, 1998, six wells at Irigaray remain on excursion status. Though several parameters exceed
baseline values in these wells, chloride, total alkalinity, and conductivity, they are still within
class-of-use standards.

At Christensen Ranch, excursions to the ore zone have occurred and have been controlled.
Likewise, several vertical excursions have also been controlled and returned to baseline.

In addressing excursions, COGEMA's corrective actions have included:

o Notifying NRC as required by license conditions

o Discontinuing injections of ISL solutions into nearby injection wells.

o Reviewing well completion records and mechanical integrity test results for the wells
surrounding the excursion well, reviewing historic water levels, and increasing the
sampling frequency
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o Implementing groundwater remediation efforts, as needed, and

o Providing monthly excursion reports to NRC, as required by license condition

A history of the excursions at both the Ingaray and Christensen Ranch sites since 1987 (last
permit renewal) is provided as follows.

1987
DM-20 [deep monitor well, Ingaray (IR) Unit 3] was confirmed to exceed the UCLs for all
excursion parameters on November 24, 1987. The excursion was determined to be caused by a
poor cement bond in the annulus of the monitor well. DM-20 was abandoned and replaced with
DM-20C. Sampling of DM-20C began on December 21, 1987. No further problems were
encountered with the well.

1988
No wells were reported on excursion status during this period.

1989
M-7 and M-18 (perimeter ore zone monitor wells, IR Unit 1) were placed on excursion status on
January 27. 1989, and April 21, 1989, respectively. Both wells exhibited elevated sulfate
concentrations which directly influence conductivity. The elevated sulfates were thought to be
caused by the well being located in the Willow Creek flood plain rather than in the Irigaray
wellfield. In March and April 1989, COGEMA requested that the Wyoming Land Quality Division
approve a redefinition of the excursion criteria that would alleviate the problem with M-7 and M-
18. As a result, M-7 and M-18 were both reported off excursion status in November 1989.

SSM-34 (shallow monitor well, IR Unit 9) was reported in excursion status on February 2, 1989.
The well exceeded the UCLs for chloride and alkalinity. Corrective action consisted of re-entering
and cementing an improperly plugged exploration hole adjacent to SSM-34. SSM-34 remained
stable after replugging the adjacent exploration well. SSM-34 was reported off excursion status
on October 19, 1989.

SSM-18 (shallow monitor well, IR Unit 8) was reported in excursion status on July 5, 1989. The
well exceeded the UCLs for chloride and alkalinity. Corrective action consisted of over-recovery
in the area. SSM-18 was reported off excursion on April 19, 1991.

DM-10 (deep monitor well, IR Unit 6) was reported in excursion status on July 5, 1989. Corrective
action consisted of pumping wells adjacent to DM-10 and over-recovery in the area. DM-10 was
reported off excursion on December 21, 1992.

SSM-43 (shallow monitor well, IR Unit 1) was reported in excursion status on October 13, 1989
The well exceeded two of three UCLs. Initially, over-recovery in the area was utilized in an
attempt to correct the situation until over-recovery was ceased with permission of WDEQ. SSM-
43 remains on excursion status.

1990
SSM-39 (shallow monitor well, IR Unit 1) was reported in excursion status in December 1990
The well exceeded the UCLs for chloride and alkalinity. Restoration of Units 1 through 5 was in
progress at this time. SSM-39 was reported off excursion status on June 1, 1992.
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SSM-42 (shallow monitor well, IR Unit 3) was reported in excursion status on October 10, 1990.
The well exceeded the UCLs for chloride and conductivity. Restoration of Units 1 through 5 was
in progress when the well was reported on excursion. SSM-42 remains on excursion.

MW19 (ore zone monitor well, CR Unit 3) was reported in excursion status on January 5, 1990.
The well exceeded the UCLs for chloride and alkalinity. Corrective action consisted of
over-recovery in the area. MW19 was reported off excursion on April 2, 1990.

1991
M-2 (ore zone monitor, IR Unit 2) was reported in excursion status in January 1991. The well
exceeded the UCLs for chloride and conductivity. Corrective action consisted of pumping trend
wells in the surrounding area. M-2 was reported off excursion status on March 8, 1993.

MW48S (shallow monitor well, CR Unit 3) was reported in excursion status on December 3,
1991. The well exceeded the UCLs for chloride and alkalinity. Integrity failure of injection well
3R27-1 was determined to be the cause of the excursion. MW48S was reported off excursion
status on January 2, 1992.

MW19 (ore zone monitor well, CR Unit 3) was reported in excursion status on November 19,
1991. The well exceeded the UCLs for cu ooride and conductivity. Corrective action consisted of
over-recovery in the area. MW19 was reported off excursion status on February 8, 1993.

1992
MW48S (shallow monitor well, CR Unit 3) was reported in excursion status on March 27, 1992,
and again on June 19, 1992. The well exceeded the UCLs for chloride and alkalinity. Various
corrective actions have been used to control this well. MW48S was reported off excursion status
on August 29, 1995.

4E6-1 (ore zone monitor well, CR Unit 3) was reported in excursion status on September 10,
1992. The well had exceeded all three excursion parameters. 4E6-1 was reported off excursion
status on April 30, 1993.

1993
MW46S (shallow monitor well, CR Unit 3) was reported in excursion status on March 10, 1993.
The well had exceeded the UCLs for chloride and alkalinity. Corrective action consisted of
over-recovery in the area. MW46S was reported off excursion status on August 29, 1995.

1994
DM-10 (deep monitor well, IR Unit 6) was reported in excursion status on February 2, 1994. The
well had exceeded all three UCLs. Corrective action has consisted of pumping recovery wells
HI-53 and HP-22, and acti'.:s restoration in MU 6. DM-10 remains on excursion status, although
the well is very close to meeting limits.

SSM-39 (shallow monitor well, IR Unit 7) was reported in excursion status on March 15, 1994.
The well hEd exceeded the UCLs for conductivity and alkalinity. The exceedances were not
identified a- the time of the excursion and were later reported as a self-identified deviation from
permit requirements. This well is no longer in excursion status.

SSM-40 (shallow monitor well, IR Unit 8) was reported in excursion status on March 6, 1994. The
well exceeded the UCLs for chloride and conductivity. Corrective action consisted of shutting
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down various injection wells in the area. SSM-40 remains in excursion status.

1995
SSM-3 (shallow monitor well, IR Unit 2) was reported in excursion status on June 14, 1995. The
well exceeded the UCLs for chloride and conductivity. The well is located in a restored wellfield.
SSM-3 was reported off excursion status on August 29, 1995.

SSM-18 (shallow monitor well, IR Unit 8) was reported in excursion status on June 14, 1995. The
well exceeded the UCLs for chloride and conductivity. A groundwater sweep was occurring when
the well was reported to be on excursion. Corrective action consisted of pumping well KI-78.
SSM-18 was reported off excursion status on August 29, 1995.

M-2 (ore zone monitor well, IR Unit 2) was reported in excursion status on June 14, 1995. The
well exceeded all three UCLs. Corrective action consisted of pumping trend wells T-10 and T-1 1.
M-2 was reported off excursion status on August 29, 1995.

MW108 (ore zone monitor well, Christensen Ranch (CR) Unit 2] was reported in excursion status
on January 9, 1995. The well had exceeded the UCLs for chloride and alkalinity. Corrective
action consisted of over-recovery in the area. MW108 was declared off excursion status on
February 9, 19._3.

4MW1 5 (ore zc .ie monitor well, CR Unit 4) was reported in excursion status on June 8, 1995.
The well exceeded the UCLs for chloride and alkalinity. Corrective action consisted of shutting off
numerous injection wells and over-recovery in the area. 4MW15 was taken off excursion status
effective December 5, 1995.

1996
SSM-3 (shallow monitor well, IR Unit 2): hasbeen on excursion status on and off for the past 16
years, with little change. The well was off excursion status for the first half of 1996, then both
chloride and cnreductivity exceeded Upper Control Limit (UCL) values during the second half of
1996 (total alk. *y remains normal). Unit 2 has been restored. The highest chloride and
conductivity coi,.,Lntrations observed during 1996 for SSM-3 were 44.4 mg/I (38.5 mg/1 UCL)
and 1936 Aimhos/cm (1451 ý,mhos/crn UCL), respectively.

SSM-18 (shallow monitor well, IR Unit 8): returned to excursion status during the first two weeks
of 1996, with chloride and total alkalinity barely exceeding the UCL values. The well then
returned to normal status from the end of February through August, with only total alkalinity
exceeding the UCL. The well returned on excursion status in August 1996, when chlonde rose
above the UCL. The highest chloride and total alkalinity concentrations seen during 1996 in
SSM-18 were 17.2 mg/I (14.7 mg/I UCL and 145 mg/I (119.4 mg/I UCL) respectively.
Conductivity did not exceed the UCL values at any time during 1996. Unit 8 is in the restoration
phase of operations.

SSM-40 (shallow monitor well, IR Unit 8): continued on and off excursion status during the entire
year of 1996, with both chloride and total alkalinity exceeding UCLs. The well would periodicalt)
only exceei one UCL, but due to fluctuating values, COGEMA did not report the well as off
excursion. The highest chloride and total alkalinity concentrations seen dunng 1996, in SSM-40
were 16.4 mg/I (13.6 mg/I UCL) and 124.3 mg/I (109.2 mg/I UCL), respectively. Conductivity did
not exceed the UCL values at anytime during 1996. Unit 8 is in the restoration phase of
operations.
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SSM-42 (shallow monitor well, IR Unit 3): continued on excursion status throughout 1996, with
little change in chloride and conductivity values, which both exceed UCLs. The highest chloride
and conductivity concentrations observed during 1996 were 39.6 mg/I (23.3 mg/I UCL) and 2191
2mhos/cm (1571 jmhos/cm UCL), respectively. Unit 3 has been restored.

SSM-43 (shallow monitor well, IR Unit 1): continued on excursion status throughout 1996, with
little change in chloride and conductivity values, which both exceed UCLs. The highest chloride
and conductivity concentrations observed during 1996 were 36.9 mg/I (25.6 mg/I UCL) and 1779
Aimhos/cm (1456 44mhos/cm UCL), respectively. Unit 1 has been restored

DM-10 (deep monitor well, IR Unit 6): continued on excursion status throughout 1996. All three
excursion indicators were exceeded. The highest chloride, conductivity and total alkalinity values
observed during 1996 were 37.0 mg/I (16.4 mg/I UCL), 976 kmhos/cm (606 ,mhos/cm UCL) and
266.4 mg/I (107.5 mg/I UCL) respectively. Ground water sweep operations were conducted in
Unit 6 during this time period.

M-2 (ore zone monitor well, IR Unit 2): remained on excursion status throughout 1996, with
chloride and conductivity exceeding UCLs. Pumping of nearby trend wells appeared to be having
some positive impact on the well at the year's end. The highest chloride and conductivity values
observed during 1996 were 33.2 mg/I (18 mg/I UCL) and 1082 ,.mhos/cm (685 ,mhos/cm UCL).
Unit 2 has been restored.

MW46S (shallow monitor well, CR Unit 3): this Christensen shallow monitor well was on
excursion status through the first week in February, with both chloride and conductivity over UCL
values. For the remainder of the year, the well was on normal status, exceeding only one UCL
(conductivity). The highest chloride and conductivity values observed during 1996 were 15.0
mg/I (13.5 mg/I UCL) and 1799 ,4mhos/cm (1087 jmhos/cm UCL).

At the end of 1996, seven wells remained on excursion status, all located at the Ingaray project.

1997
SSM-3 (shallow monitor well, IR Unit 2): remained on excursion status throughout 1997, with
chloride and conductivity exceeding UCL values. The highest chloride and conductivity
concentrations observed during 1997 were 48.0 mg/I (38.5 mg/I UCL) and 1695. ,,mhos/cm (1451
pemhos/cm UCL), respectively. Unit 2 has been restored.

SSM-18 (shallow monitor well, IR.Unit 8): continued off and on excursion status during 1997,
with exceedances of the chloride and total alkalinity UCL. Little change has occurred in this well
over time. The highest chloride and total alkalinity concentrations observed during 1997 were
18.4 mg/I (14.7 mg/I UCL) and 163.7 mg/I (119.4 mg/I UCL), respectively.

SSM-40 (shallow monitor well, IR Unit 8): continued on and off excursion status during the entire
year of 1997, with both chloride and total alkalinity exceeding UCLs. The well would periodically
only exceed one UCL, but due to fluctuating values, COGEMA did not report the well as off
excursion. The highest chloride and total alkalinity concentrations seen dunng 1997 in SSM-40
were 15.0 mg/I t13.6 mg/I UCL) and 123.3 mg/I (109..: mg/I UCL), respectively. Conductivity did
not exceed the UCL values at any time during 1997. Unit 8 is in the restoration phase of
operations.
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SSM-42 (shallow monitor well, IR Unit 3): continued on excursion status throughout 1997, with
little change in chloride and conductivity concentrations, which both exceed UCL values. The
highest chloride and conductivity concentrations observed during 1997 were 47.0 mg/I (23.3 mg/I
UCL) and 2263 ,mhos/cm (1571 ,.mhos/cr, UCL), respectively. Unit 3 has been restored.

SSM-43 (shallow monitor well, IR Unit 1): continued on excursion status throughout 1997, with
little change in chloride and conductivity values, which both exceed UCLs. The highest chloride
and conductivity concentrations observed during 1997 were 37.0 mg/I (25.6 mg/I UCL) and 1740
jmhos/cm (1456 ;mhos/cm UCL), respectively. Unit 1 has been restored.

DM-10 (deep monitor well, IR Unit 6): continued on excursion status throughout 1997. All three
excursion indicators were exceeded. The highest chloride, conductivity and total alkalinity values
observed during 1996 were 36.5 mg/I (16.4 mg/I UCL), 1028 pmhos/cm (606 amhos/cm UCL)
and 278.7 mg/I (107.5 mg/I UCL) respectively. Ground water sweep and a small amount of
permeate injection were conducted in Unit 6 during this time period.

M-2 (ore zone monitor well, IR Unit 2): was reported off excursion status during January of 1997,
and continued off excursion status for the remainder of 1997. Unit 2 has been restored.

5MW16 (ore zone monitor well, CR Unit 5): was briefly on excursion status for a three week
period in March 1997. All three UCLs for chloride, conductivity and total alkalinity were exceeded
for this period. Corrective actions of over recovery quickly brought the well back to normal
conditions, where it stayed for the remainder of the year.

5MW52 (ore zone monitor well, CR Unit 5): was on excursion status for only one week during
1997. The well exceeded all three UCLs during the first week of January 1997. Corrective action
of over recovery immediately brought the well back to normal status, where it remained for the
rest of the year.

MW64 (or zone monitor well, CR Unit 3): was briefly on excursion status from the week of May
13 through the week of June 2, 1997. Corrective action of increased over recovery (Unit 3 was in
the ground water sweep phase of restoration) was successful in remediating the problem. The
well was on normal status for the remainder of the year.

MW89 (ore zone monitor well, CR Unit 2): was on and off excursion status several different
times during 1997. The well was affected by ground water sweep operations ongoing in Units 2
and 3 during 1997. The well was last reported off excursion status in December 1997, and
continues in the normal status.

Eleven wells were reported on excursion status during' 1997, with only six of those remaining on
excursion status at the end of the year (all located at the Irigaray project).

Six wells remain on excursion status as of May 1998, all located at the irigaray site. Each well is
listed below along with its respective analytical data from the end of April 1998.

SSM-3: exceeds chloride and conductivity UCLs. Chloride 47.0 mg/I (UCL 38.5 mg/I),
conductivity 1685 k4mhos/cm (UCL 1451 "mhos/cm) and total alkalinity 162.4 mg/I
(UCL 219.1 mg/I).
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SSM-18: exceeds chloride and total alkalinity UCLs. Chloride 18.4 mg/I (UCL 14.7 mg/I),
conductivity 1697 imhos/cm (UCL '1849 ,imhos/cm), and total alkalinity 162A4 (UCL
119.4 mg/I).

SSM-40: barely exceeds chloride and total alkalinity UCLs. Chloride 13.7 mg/I (UCL 13.6
mg/I), conductivity 1454 ,.mhos/cm (UCL 1672 ,,mhos/cm), and tut i1 alkalinity 119.1
mg/I (UCL 109.2 mg/I).

SSM-42: exceeds chloride and conductivity UCLs. Chloride 43.6 mg/I (UCL 23.3),
conductivity 2231 ,mhos/cm (UCL 1571 ý,mhos/cm) and total alkalinity 123.8 mg/I
(213.2 rg/I).

SSM-43:, exceeds chloride and conductivity UCLs. Chloride 33.7 mg/I (UCL 25.6 mg/I),
conductivity 1702 •mhos/cm (UCL 1456 ,mhos/cm) and total alkalinity 145.6 mg/I
(UCL 170.4 mg/I).

DM-10: exceeds chloride, conductivity and total alkalinity UCLs; the last sample of DM-10
only exceeded conductivity and total alkalinity UCLs. Chloride 15.8 mg/I (UCL 16.4
mg/I), conductivity 691 amhos/cm (UCL 606 ,mhos/cm), and total alkalinity 154.3
mg/I (UCL 107.5 mg/I).

In summary, the wells that remain on excursion status as of May, 1998, are all located at the
Irigaray site, and include five shallow monitor wells (SSM-3, SSM-18, and SSM-40, SSM-42,
SSM-43) and one deep monitor well (DM-10).

COGEMA is required by license condition to monitor for excursions and take corrective actions
COGEMA typically monitors more frequently than required and is very proactive about taking
corrective action to prevent or mitigate the effects of excursions. In addition, COGEMA has
developed a well casing integrity testing program and a process of sealing exploration holes
within wellfields which should preclude a repetition of the problem with vertical excursions like
those previously experienced at Irigaray, in future mining at Irigaray or Christensen. This, along
with the degree of excursion monitoring and corrective action being implemented is sufficient that
future excursions should result in minimal environmental impacts. Additionally, COGEMA has
provided sufficient financial surety to ensure that any excursions are properly mitigated prior to
site decommissioning.

5.4.3.2 Waste Disposal Ponds Spills and Seepage

Spills from the evaporation ponds resulting from dike failure or overtopping the ponds could
result in unacceptable contamination to surface waters and groundwater. The likelihood of dike
failure is considered to be minimal because the evaporation pond embankments have been
designed in accordance with NRC Regulatory Guidance. Requirements in the license for
maintaining specific freeboard for each of the ponds are intended to prevent overtopping of the
berms around the ponds by wave action, in addition to allowing for transfer of the contents of one
leaking por-d to the others.

The leak detection system installed under the ponds and frequent monitoring of those systems
ensures that any failure in the liner will be detected before solutions migrate form the pond areas
Dry strata beneath the ponds at both sites mean the impact of any pond leak should be small.
Since the last license renewal, only one evaporation pond leak has been detected. In 1992, a
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leak was detected in Pond D at Ingaray. The pond contents were emptied into another pond, and
a 0.6 m x 0.6 m (2 ft x 2 ft) tear in the liner was repaired. The pond was refilled and has not had
further leakage.

Some seepage was thought to be occurring at a permeate storage pond in 1994. The seepage
was apparently causing the failure of the interior side slopes of the pond. The pond has since
been repaired. No groundwater impact occurred, because the permeate in the pond was a
high-quality water that was within NPDES surface discharge standards.

COGEMA monitoring and maintenance of waste disposal ponds is sufficient to make any
significant environmental impact from their use unlikely.

5.4.3.3 Accidental Spills or Leaks

Spills within the wellfield areas occur on occasion. These spills are typically the result of an
injection line separation inside or adjacent to the MU module buildings. These spills are not
sufficient in volume to affect near-surface groundwater, because pressure losses are detected at
the processing plant and quickly dealt with. Spills of injection solution are barren of uranium, but
contain radium-226. Spill locations are mapped and soil samples are collected when a spill
occurs. Analyses of soil from past spills indicate that radium-226 does not tend to adsorb in the
soil, and the soils have been unaffected. To facilitate early detection of spills and minimize the
quantity of material lost, COGEMA has incorporated flow meters and special controls on the
pipelines in recent and future wellfields.

There is also the potential on site for accidental spills of process chemicals to infiltrate shallow
aquifers and locally reduce groundwater quality. The volume of these chemicals is generally
quite small, and the vertical distance to the groundwater is large, so impacts from such spills are
considered to be minimal.

COGEMA has a history of responding quickly to take corrective action to mitigate the impacts of
spills and leaks and also to conduct root cause analyses so generic problems can be identified
and corrected throughout their entire operation.

5.4.3.4 Restoration Impacts

Previous restoration activities at Irigaray and Christensen Ranch have shown that most chemical
constituents can be returned to baseline conditions. A few water quality parameters, most often
TDS, chloride, carbonate, and uranium, may not be reduced to baseline concentrations.
However, in most cases, these parameters can be reduced to within their original class-of-use
classification limits. An exception to this is TDS in Irigaray Units 1 through 3. The concentration
of TDS in these units is above baseline and class-of-use due to the concentration of sodium
bicarbonate remaining in groundwater after restoration. COGEMA no longer employs tha sodium
bicarbonate lixiviant that was used in these MUs, and this problem has not recurred in
subsequent MUs. Sufficient financial surety is maintained by COGEMA to allow for third party
groundwater restoration in the unlikely event that the :icensee is unable to complete this action.
With current ISL restoration methods, the impacts of a properly implemented ISL and
groundwater restoration program on local groundwater quality will be minimal.
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5.5 Impacts on Soils and Veqetation

Activities at Irigaray and Christensen Ranch currently result in relatively minimal disturbance to
soils and should continue in the same mode during the term of the new license. Soil horizons
will be disrupted for the burial of pipelines and the construction of wellfield houses and whatever
additional plant facilities remain to be built as well as by the installation of new MUs and the
construction of access roads at both Irigaray and Christensen Ranch. Vegetation will likewise be
disturbed primarily in the construction of wellfields, access roads, and other processing facilities.
The total area affected by facility operations is small relative to the size of the permit area for
both sites.

The main environmental effect will be the temporary change in land use from cattle grazing and
incidental wildlife use to ISL use in the areas of potential disturbance. However, these
disturbances will be temporary in nature, and small relative to the size of the permit area. Once
COGEMA has constructed its well fields and while they are operational, it removes most of the
fencing so that wildlife again has grazing access to those areas. Also, mitigative measures taken
to minimize impacts on soil and vegetation include stockpiling and temporarily stabilizing the soil
removed during construction, and stabilization of disturbed areas with an interim seed mix.
When the sites are reclaimed, COGEMA intends to reintroduce an appropriate mix of the native
plants. Long-term impacts to vegetation are expected to be minimal.

COGEMA is currently required, and will continue to be required to maintain a log of all significant
spills and to notify NRC of any spills that have a radiological impact on the environment,
information which must be maintained through the life of the facility because it will be needed for
the cleanup of soil radium during decommissioning. Ultimately, soils. in reclaimed areas will meet
NRC criteria for release to unrestricted use such that radium in land, averaged over an area of
100 m 2 does not exceed background levels by more than (1) 5 pCi/g of radium-226 averaged
over the first 15 cm (6 in.) below the surface, and (2) 15 pCi/g of radium-226 averaged over 15
cm (6 in.) thick layers more than 15 cm (6 in.) below the surface. Areas contaminated with
radiumn-226 will be identified by gamma surveys. Any contaminated soil will be removed and
transferred to an NRC or NRC Agreement State licensed disposal facility. At Irigaray and
Christensen Ranch wellfield restoration, decommissioning, and reclamation will be ongoing
sequentially throughout the operational life of the facilities, thus reducing the area that will have
to be reclaimed at the end of final operations.

5.6 Impacts on Ecological Systems

The principal effect on the ecology will be disturbance of the soil as a result of drilling activities
and construction of wellfield houses, plant facilities, access roads, and pipelines. These
disturbances will be confined for the most part to the uranium recovery facility and the we~lfields,
and will consist of cleared parcels surrounded by undisturbed land. Reclamation and reseeding
of the property will occur after cessation of ISL operations. Alteration of fewer than about 200
hectares (500 acres) should not constitute a significant adverse impact.

5.6.1 Endangered Species

Extensive wildlife and vegetative surveys were conducted by various licensees prior to ISL
operations at Irigaray and Christensen Ranch. At that time that there were no threatened or
endangered plant species identified at the Irigaray or Christensen Ranch sites. The only potential
impact on a threatened or endangered animal species identified in the region was to the nesting
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site of a golden eagle pair. A study (COGEMA, 1987) was conducted which determined that it is
unlikely that there will be significant impacts on these species since there is no significant
reduction in suitable prey, and no critical habitat for these birds in the project area.

NRC staff contacted the United States Fish and Wildlife Service (FWS) in Wyoming in preparing
this EA to determine if the status of endangered species on those properties had changed. FWS
staff indicated that eagles are still a species of concern for the sites and if any are located within
two miles of areas to be disturbed, that COGEMA should consult with FWS on protective
measures. FWS staff also indicated that the mountain plover, a migratory bird that nests in
grasslands could also be a potentially affected species for the mining operations at Irigaray and
Christensen Ranch. The mountain plover is protected under the Migratory Species Treaty Act,
and has just recently been made a Class 1 candidate for listing as an Endangered Species. It
may actually be listed sometime in the summer of 1998. The birds nest on the ground and raise
their young roughly from April through August and the adults, babies, and their breeding habitat
would have to be protected from disturbance for most of that time. Given that the mountain
plover is not as yet listed, FWS staff indicated that COGEMA is not required to address
protection of the species at this time. However, if and when the bird is listed, COGEMA will have
to consult with FWS to determine further action and could be told to stop work until at least a
potential habitat survey is conducted.

COGEMA conducts an annual wildlife monitoring study to evaluate potential impacts from ISL
activities on wildlife in the area. This study includes: a wintering big game aerial survey, sage
grouse strutting ground census, and nesting raptor surveys and searches for new nests. To date,
no impacts on wildlife have been attributed to the ISL operations.

5.6.2 Aquatic Biota

Since Willow Creek is an intermittent and ephemeral stream, there is very little potential for
aquatic life or impacts on the Irigaray and Christensen Ranch sites.

5.7 Radiological Impacts

5.7.1 Introduction

The primary source of radiological impact to the environment from site operations is radon-222
released from the processing plant and the wellfields. This section dzscnbes projected
radiological effects on the environment in the vicinity of the Irigaray and Christensen Ranch
facilities. Exposure pathways, impacts to nearby individuals and impacts to biota other than man
are also discussed.

5.7.2 Offsite Impacts

At the Ingaray and Christensen Ranch facilities, radioactive emissions of radon-222 are vented to
the atmosphere from the injection wells, and the manifold system connected to the IX columns
and production surge tanks and processing plant emissions from the Irigaray facility are released
to theatmosphere through the exhaust stack. Thus, .he primary sources of exposure from the
ISL operations include radon and its decay products and emissions from the thermal dryer at the
Ingaray site. Potential pathways for human exposure from these sources include inhalation of
the airbome releases, ingestion of vegetation, milk, and meat, and water; and external exposure
to airborne radioactive gas or particulates.



Based on updated source term and weather data, COGEMA performed detailed radiological
modeling of the irigaray and Christensen Ranch operations in 1995, and presented the data and
analysis in the LRA. For that analysis, the MILDOS-AREA dose assessment model was used to
estimate exposures at 48 receptor locations both onsite and at nearest residences to the site
with the dryer producing 2,500,000 pounds per year (the amount COGEMA had requested be
approved for the license renewal), and maximum plant flowrates for the Irigaray and Christensen
Ranch facilities. This is equivalent to a worse case operating situation. Offsite exposure.
modeling for that operating scenario indicated an estimated total annual effective committed
dose to an adult at the nearest residence to Christensen Ranch of no more than 0.6 mrem/yr;
and to an adult at the nearest residence to Irigaray, of no more than 0.4 mrem/yr as a result of
continued ISL and drying operations. Of the 48 receptors evaluated, the maximum effective dose
predicted by the MILDOS-AREA model was 21 mrem/yr, including radon and its decay products,
which is well below the 10 CFR 20 standard of 100 mrem/yr to the general public. lt is also well
below other regulations that apply.

In considering COGEMA's requests for NRC pre-renewal approval to increase the dryer
throughput to 2,500,000 pounds, and to increase the processing flowrate at the Christensen
Ranch facility first to 3,600 gprns and later to 4,000 gpms, the NRC staff reviewed the MILDOS-
AREA calculations submitted in the LRA. Based on these reviews, the staff determined that the
modeling satisfactorily showed the potential impacts to offsite individuals would remain well
below the 1 millisievert per year public dose limit of 10 CFR 20.1301, and determined that the
requested actions would have acceptable environmental and safety impacts.

To ensure that offsite concentrations will be maintained below permissible limits, the licensee will
continue to be required to monitor radon concentrations at and near the site boundary. Res.ults
of this monitoring is submitted to NRC on a semi-annual basis, in accordance with 10 CFR 40.65.

5.7.3 Radiological Impact on Biota Other Than Humans

Although no guidelines concerning acceptable limits for radiation exposure have been
established for the protection of species other than humans, it is generally agreed that the limit.
for humans are also conservative for other species. Doses from gaseous effluents to terrestrial
biota such as birds and mammals are similar to those calculated for humans and use the same
exposure pathways. Because the effluents of the facility are monitored to protect human health
and safety, no adverse radiological impact is expected for resident animals. Fencing prevents
most large domestic and wild animals from entering the areas of the evaporation ponds and the
plant facilities. It is possible that migratory birds may land on the ponds, but COGEMA indicates
that such 'visits are infrequent.

In spite of the fact that no guidelines are available, COGEMA calculated doses to biota other
than humans in Section 7.3.6 of the original LRA. COGEMA considered the effects of the uptake
of radionuclides on plants, on the wildlife that would eat the plants, on the wildlife that ate the
herbivores that ate those plants (specifically a coyote), on animals that would drink water
containing radionuclides, and inhalation doses. In all cases they found the doses to be
acceptable.

The licensee is required to conduct an environmental monitoring program that evaluates the
concentration of radionuclides in the environment the could lead to offsite exposures. The staff
considers that COGEMA's proposed environmental monitoring program will prove sufficient to
evaluate the radiological impacts of the operations at the Irigaray and Christensen Ranch
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5.8 In-Plant Safety

The NRC, through 10 CFR Part 20 and license conditions, requires a radiological safety program
that contains the basic elements needed to assure that exposures are kept low or, in any event,
as low as reasonably achievable (ALARA). Therefore, an in-plant radiation safety program which
includes the following is required:

Qualified management of the radiation safety program and appropriate training of
personnel,

Written radiation safety procedures,

Airborne and surface contamination sampling and monitoring,

Internal and external radiation monitoring programs,

An approved respiratory protection program, and

An annual ALARA audit and frequent in-house inspections.

In addition, during routine radiation safety inspections, the NRC staff observes in-plant industrial
safety for deficiencies and brings any deficiencies found to the attention of facility management.

The NRC considers the program of in-plant safety, as required by Federal regulations, and the
radiation safety program, as defined in 10 CFR Part 20, to be sufficient to protect workers during
normal operations. The NRC evaluation of COGEMA's radiation safety program is discussed
more fully in the SER.

5.9 Waste Disposal Impacts

Under NRC regulations (10 CFR Part 40, appendix A, criterion 2), to avoid proliferation of waste
disposal sites, byproduct material from uranium ISL operations must be disposed of at existing
uranium mill tailings disposal sites, unless such offsite-disposal is shown to be impracticable or
the benefits of onsite disposal cleady outweigh those of reducing the number of waste disposal
sites. Therefore, the NRC will continue to require by license condition that waste byproduct
materials generated by project operations be disposed of at a licensed byproduct disposal site.
COGEMA's arrangement for doing so and additional NRC requirements are discussed in section
3.8.3.

To ensure that COGEMA retains control of all contaminated wastes, the licensee will continue to
be required by license condition to maintain an area within the restricted area boundary for
storage of contaminated materials prior to their disposal. COGEMA will survey all equipment,
buildings, and other items for radioactive contamination prior to their release from the site for
unrestricted use. COGEMA will continue to be required to dispose of all contaminated wastes
and evaporation pond residues at a licensed radioactive waste disposal site. Finally,
transportation of all material to the byproduct disposal facility will be handled in accordance with
DOT and NRC regulations (49 CFR 173.389 and 10 CFR Part 71, respectively).
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the current casing, cementing, and testing procedures used by COGEMA. the probability of a
well casing failure shpuld be low.

6.5 Potential for Hydraulic Fracturing

If the injection pressures should exceed the fracturing pressure of the confining formations.
fractures could be induced that could result in excursions of mining soluilons into the overlying or
underlying aquifers. Such an event is unlikely, because although COGEMA is only required to
monitor the pressures once a day, injection pressures are constantly monitored to ensure that
well fields.are operated at pressures well below the formation fracturing pressure.

6.6 Potential Impacts from Transportation Accidents

Transportation of materials to and from the Irigaray and Christensen Ranch sites includes
(1) shipment of packaged yellowcake offsite after processing at Irigaray, (2) shipment of
yellowcake slurry, which could be received from COGEMA's Texas operations for processing at
Irgaray, or slurry shipped from Irigaray to another processing location, (3) shipment of uranium-
laden or barren ion exchange resin to and from the main process facility, (4) shipments of
process chemicals or fuel to the site, and (5) shipment of radioactive waste from the site to a
licensed disposal facility.

The worst case transportation accident would involve release of dried yellowcake product.
Yellowcake is shipped from the Irigaray Plant in two forms: as a dried product in 209 L (55 gal.).
18 gauge drums, with each shipment consisting of approximately 45 drums; and as a slurry in
exclusive-use transport trailers that carry approximately 6,356 kg (14,000 pounds) of slurry
product. Transportation is carried out in accordance with DOT and NRC regulations for Type A
packaging (49 CFR Parts 171-189 and 10 CFR Part 71). COGEMA evaluated worst case
accidents for both materials.

Modeling the effects of a transportation accident involving dried yellowcake was evaluated for the
original Irigaray mining permit (NRC, 1978), .and a FONSI was issued. Accidents involving
yellowcake slurry would have less dispersion of radioactivity because there is no dust. However.
spilled slurry would likely result in the need to remove and dispose of contaminated soil and
vegetation.

COGEMA also has evaluated the consequences of accidents involving shipments of process

chemicals and radioactive wastes.

COGEMA has an emergency response plan in place to deal with transportation accidents. The

plan includes having emergency response packages available to personnel and making sure that
both plant staff. and truck drivers are trained in emergency response to transportation incidents
involving any of the materials or circumstances that could be anticipated at either Ingaray or
Christensen Ranch.

7.0 AL-ERNATIVES

The action under consideration is the renewal of Source Matenal License SUA-1341, for
continued commercial operation of the Inigaray and Christensen Ranch ISL Projects. as
requested by COGEMA Mining, Inc. The alternatives available to NRC are to
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(1) Renew the license with such conditions as are considered necessary or appropnate to
protect the public health and safety and the environment;

(2) Renew the license, with such conditions as are considered necessary or appropriate to
protect public health and safety and the environment, but not allow COGEMA to expand
its operations beyond those previously approved; or

(3) Deny renewal of the license.

Based on its review of the information identified in section 1.2.2, the NRC has concluded that the
environmental Impacts associated with the proposed action do not warrant either the limiting of
COGEMA's future operations or the denial of the license renewal. Adcitionally, in the SER
prepared for this action, the staff has reviewed the licensee's proposed action with respect to the
criteria for license issuance specified in 10 CFR Part 40, section 40.32, and it has no basis for
denial of the proposed action. Therefore, the staff considers that alternative I is the appropriate
alternative for selection.

8.0 FINANCIAL SURETY

Under 10 CFR Part 40, appendix A, criterion 9, licensees are required to establish a financial
surety arrangement adequate to cover the estimated costs, if accomplished by a third party, for
completion of the NRC-approved site closure plan including decommissioning and
decontamination of the facility, the cost of offsite disposal of radioactive solid process or
evaporation pond residues, soil and water analyses, and groundwater restoration as warranted.
For ISL facilities, these costs include decommissioning and decontaminating above-ground
facilities, disposing of radioactive process solids or evaporation pond residues, and restoring
groundwater in the mined areas to restoration targets. The surety is based on an estimate that
must account for the total costs that would be incurred if an independent contractor were
contracted to perform the work. The surety estimate must be approved by the NRC and based on
an NRC-approved decommissioning and reclamation plan. The licensee must also provide the
surety arrangement through a financial ii 4rument acceptable to the NRC. The licensee's surety
mechanism will be reviewed by the NRC annually to assure that sufficient funds are available to
complete reclamation. Additionally, the amount of the surety should be adjusted to recognize any
increases or decreases in liability resulting from inflation, changes in engineering plans, or other
conditions affecting costs.

COGEMA has maintained an acceptable surety mechanism through the course of commercial
operations at the Irigaray and Christensen Ranch projects. The current surety level to cover
above-ground decommissioning and decontamination, offsite disposal of radioactive solid
process or evaporation pond residues, and groundwater restoration is $16,868,937, held as
In-evocable .Standby Letter of Credit issued by Credit Commercial do France of Now York in
favor of the State of Wyoming. This surety was reviewed and approved by NRC on
November 19, 199. COGEMA will continue to be required by license condition to maintain a
financial suoety arrangement in accordance with he reiuirements of 10 CFR Part 40, appendix
A, criterion .. The surety requirements will be reviewe i at least annually by the NRC to assure
that the fur ds and surety arrangements remair acceptable.
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9.0 CONSULTATIONS WITH WYOMING

COGEMA provided the same January, 1996 document to the WDEQ to support the State s
review of the Irigaray and Chnstensen Ranch permit revision that NRC has reviewed in
considering COGEMA's epplication for the license renewal and in developing this EA. In June.

1998, NRC staff contacted WDEQ/Land Quality Division staff to discuss the status of their review
of the application, and to determine if WDEQ had problems or regulatory issues associated with
the proposed action that should be considered as part of NRC's license renewal review process
WDEQ staff indicated that the permit had not been issued, in part because they were awaiting
responses from COGEMA on several comments.

WDEQ and NRC staff discussed those comments and agreed there were three comments that
NRC should consider and reflect in the EA and in the environmental licensing conditions, as
appropriate. In one case, COGEMA proposed to change the regional groundwater monitonng
program by eliminating sampling from a well that is an inoperable windmill. WDE.Q believes that
since that well is the only well downgradient from a number of well fields, it should be replaced.
WDEQ's second comment directed COGEMA to add language to the application discussion in
section 5.8.2.3 on the selection of upper control limits, stating that none of the UCLs may exceed
the baseline class of use for the groundwater affected. The remaining comment involved a
change COGEMA proposed in the density ofwells for conducting, future baseline groundwater
monitoring at both Irigaray and Christensen Ranch. COGEMA has proposed to install 1
monitoring well per 4 acres of developed well field. WDEQ believes that 1 well per 3 acres would
be preferable, considering the hydrogeologic conditions in the area and WDEQ/LQD's guidelhnes

In each of these instances, NRC has reviewed COGEMA's proposed changes and was prepared
to approve them in the renewal. Given that these issues are still under discussion between
WDEQ and the licensee, NRC has decided to approve them as proposed in the LRA, as revised,
at this time, rather than delay the issuance of the renewed license. However, when WDEQ has
resolution of these issues, NRC staff and WDEQ staff will revisit the decisions made for the
renewal to see if changes to the license are necessary to achieve compatible regulation of the
licensee. Likewise, NRC and WDEQ have agreed to revisit any other issues or decisions of
mutual concern that have licensing or permitting implications that may be identified as WDEQ
proceeds with their permit revision review process.

10.0 FINDING OF NO SIGNIFICANT IMPACT

COGEMA has applied to NRC to renew Source Material License SUA-1341 and authonze
continued commercial uranium production at the Irigaray and Chnstensen Ranch Projects in
Campbell and Johnson Counties, Wyoming. The NRC has re-examined actual and potential
environmental impacts associated with the project and has determined that the renewal of the
source material license will (1) be consistent with the applicable requirements of 10 CFR Part 40.
(2) not be inimical to public health and safety, and (3) not have long-term detnmental effects on
the environment.

Therefore, based on an evaluation of COGEMA's renewal request, the NRC staff has determined

that the proper action is to issue a final FONSI in the Federal Register. The following statements
support the FONSI and summarize the conclusions resulting from the staffs assessment

A. The proposed groundwater monitoring program is sufficient to detect excursions (vertical

I
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and horizontal) of mining solutions. Furthermore, aquifer testing and the previous history
of operations indicate that the production zone is adequately confined, thereby assunng
hydrologic control of mining solutions.

B. Liquid process wastes will be disposed in accordance with approved waste disposal
options. Monitoring programs are in place to ensure appropriate operation of deep
disposal wells and to detect potential leakage from the solar evaporation ponds

C. An acceptable environmental and effluent monitoring program is in place to monitor
effluent releases and to detect if applicable regulatory limitsare exceeded, Radiological
effluents from facility operations have been and are expected remain .)elow the regulatory
limits.

D. All radioactive wastes generated by facility operations will be disposed offsite at a
licensed byproduct disposal site.

E. Groundwater impacted by mining operations will be restored to baseline conditions on a
mine unit average, as a primary goal. If baseline conditions cannot be reasonably
achieved, previous restoration and R&D operations have demonstrated that the
groundwater can be restored to applicable class-of-use standards.

F. Because the staff has determined that there ,vll be no significant impacts associated with

approval of the license renewal, there can be nio disproportionately high and adverse
effects or impacts on minority and low-income populations. Consequently, further
evaluation of Environmental Justice concerns, as outlined in Executive Order 12898 and
NRC Office,of Nuclear Material Safety and Safeguards Policy and Procedures
Letter 1-50, Revision 1, is not warranted.

Based on these findings, the NRC staff recommends that COGEMA's source matenal license be
renewed for the continued commercial-scale operation of the Irigaray and Chnstensen Ranch
Uranium Projects. The source material license shall be based upon the licensee's LRA
(COGEMA, 1996), this EA, the SER, and the license conditions that address environmental
issues (see section 11.0). License conditions addressing radiation safety concerns can be found
in the SER.

11.0 CONCLUSIONS, INCLUDING ENVIRONMENTAL LICENSE CONDITIONS

Upon completion of the environmental review of COGEMA's application for the renewal of
Source Material License SUA-1341, the staff has concluded that the continued commercial
operation of the Irigaray and Christensen Ranch Uranium Projects, in accordance with the
following conditions to be included in the renewed license, is protective of public health and
safety and the environment, and fulfills the requirements of 10 CFR Part 51, Therefore, the staff.
recommends the renewal of SUA-1341, subject, in part, to the following conditions

1. A. The licensee may, without prior NRC approval, and subject to conditions specified in

Part B of this condition:

(i) Make changes in the facility or process, as presented in the application

(ii) Make changes in the procedures presented in the application
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(iii) Conduct tests or experiments not presented in the application.

B. The licensee shall file an application for an amendment to the license, unless the
following conottions are satisfied:

(i) The change, test, or experiment does not conflict with any requirement
specifically stated in 'the license (excluding information referenced in the
approved license application), or impair the licensee's ability to meet all
applicable NRC regulations.

(ii) There is no degradation in the essential safety or environmental commitments
in the license application, or provided by the approved reclamation plan.

(iii) The change, test, or experiment is consistent with the conclusions of actions
analyzed and selected in this EA.

C. The licensee's determinations concerning part B of this condition shall be made by a
"SERP." The SERP shall consist of a minimum of three individuals employed by the
licensee. One member of the SERP shall have expertise in management and shall be
responsible for approval of managerial and financial changes; one member shall have
expertise in operations and/or construction and shall have the responsibility for
implementing any operational changes; and one member shall be the CRSO or
equivalent, with the responsibility for assuring changes conform to radiation safety
and environmental requirements. Additional members may be included in the SERP
;s appropriate, to address technical aspects such as health physics, groundwater
hydrology, surface-water hydrology, specific earth sciences, and other technical
disciplines. Temporary members or permanent members, other than the three above-
specified individuals, may be consultants. One member of the SERP shall be
designated as Chairman.

D. The licensee shall maintain records of any changes made pursuant to this condition
until license termination. These records shall include written safety and environmental
evaluations, made by the SERP, that provide the basis for determining thatchanges
are in compliance with the requirements referred to in part B of this condition. The
licensee shall furnish, in an annual report to the NRC, a description of such changes,
test, or experiments, including a summary of the safety and environmental
evaluations of each. In addition, the licensee shall annually submit to the NRC
changed pages to the Operations Plan and Reclamation Plan of the approved license
application to reflect changes under this condition.

2. Written standard operating procedures (SOPs) shall be established and followed for all
operational process activities involving radioactive materials that are handled, processed,
or stored by the licensee at the Irigaray and Christensen Ranch sites. SOPs for operational
activities shall enumerate pertinent radiation safety practices to be followed. Additionally,
written procedures shall be established for rionoperational aictivities to include in-plant and
enviro,imental monitoring, bioassay analyse s, and instrument calibrations. An approved.
up-to-date copy of each written procedure shall be kept in the process area to which it
applies.
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All written procedures for both operational and non-operational activities shall be reviewed
and approved in writing by the CRSO before implementation and whenever a change in a
procedure is proposed to ensure that proper radiation protection principles are being
applied. Additionally, the CRSO shal: perform an annual documented review of all operating
procedures.

3. The annual flowrate at the Christensen Ranch Satellite shall not exceed 4000 gpms. The
annual plant throughput shall not exceed 1,133,980 kg (2,500,000 pounds) of U308.

4. The licensee shall utilize a sodium bicarbonate and/or CO 2 gas as the lixiviant with oxygen
or hydrogen peroxide as the oxidant. Any variation from this combination shall require a
license amendment.

5. The licensee shall construct all wells in accordance with the methods described in Section
3.3.2 of the approved LRA.

6. The licensee shall perform well integrity tests on each injection and production well before
the wells are utilized and on wells that have been serviced. Additionally, each well shall be
retested at least once every five years.

The integrity test shall pressurize to 120 percent of the maximum operating pressure and
shall maintain that pressure for 10 minutes to pass the test. If the measured pressure loss
during the first 10 minutes after pressurization is greater than 10% of the test pressure, the
well integrity should be considered suspect and must be retested. If after successive
attempts the well leakage is still greater than 10% of the test pressure, the well will be
deemed incompetent. All incompetent wells will either be repaired or replaced and must
pass the pressure test before being placed into service. Any failed well casing that cannot
be repaired to pass the integrity test shall be appropriately plugged and abandoned
according to the procedures in Section 3.3.2 of the approved LRA.

Additionally, injection manifold pressures and flow rates shall be measured and recorded
daily. During well field operations, injection pressures shall not exceed 120 psi, and 140 psi
at the Irigaray and Christensen Ranch sites, respectively.

Also, during maintenance tasks injection pressures shall not exceed the integrity test
pressures.

7. The licensee shall establish preoperational baseline water quality data for all mine units.
Baseline water quality sampling shall provide representative premining groundwater quality
data and restoration criteria as described in the approved license renewal application. The
data shall be from wells established in the ore zone, the ore zone perimeter, the upper
aquifer, and the lower aquifer. The data shall, at a minimum, consist of the sampling and
analyses in table 5.25 and in Section 5.8.2.2 of the approved LRA.

Groundwater restoration goals shall be established on a parameter-by-parameter basis,
and tne primary goal of restoration shall be to return the groundwater, quality, on a mine
unit average, to baseline conditions for each parameter. The licensee shall conduct.
groundwater restoration activities in accordance with the groundwater restoration plan in
Section 6 of the approved LRA.
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8. The wells used for obtaining baseline groundwater quality in current and future mine units
shall be established at the minimum density and spacing specified in section 5.8.2.2 of the
approved LRA.

Baseline groundwater quality in previously approved production areas shall be the mean
data values (well field average) from the following submittals:

I ri garay

Units 1-5 April 16, 1990 (refers to WDEQ permit 478)
Unit 6 April 4, 1988 -
Unit 7 November 2, 1987 (table 4)
Units 8-9 January 28, 1988

Chrstensen Ranch

Unit 3 and Module 2 expansion December 1, 1988 (table 2)
Unit 3 expansion and August 8, 1991 (table 6)

Module 4A expansion

Unit 2 south portion November 27, 1992 (table 2)
Unit 2 north portion April 16, 1992 (table 2)
Unit 4 April 1, 1994 (table 6)
Unit 5 February 28, 1995 (table 7)
Unit 6 September 24, 1996 (table 6)

9. Prior to mining in each mine unit, the licensee shall collect groundwater samples and
establish UCLs for each mining unit, in accordance with Section 5.8.2.3 of the approved
LRA. UCLs shall be applied to all monitor wells in conformance with the January 5, 1996,
license renewal application, as revised, and appropriate SOPs. The UCL parameters shall
be chloride, conductivity, and total alkalinity.

If during routine sampling, two UCL values are exceeded in a well, the licensee shall take a
confirmation water sample within 48 hours and analyze it for chloride, conductivity, and total
alkalinity. If the second sample does not indicate exceedance of two UCLs, a third sample
shall be taken within 48 hours. If neither the second or third indicate exceedance of two
UCLs, the first sample shall be considered in error.

If the second or third sample indicates an exceedance of two UCLs, the well in question
shall be placed on excursion status. Upon confirmation of an excursion, the licensee shall
notify. NRC, implement correctve action, and increase the sampling frequency for the
excursion indicators to once every 7 days. Corrective actions for confirmed excursions may
be, but are not limited to, those described in the approved LRA. Also upon confirmation of
the excursion, the licensee shall notify the NRC Operations Center at (301) 951-0550 by
telephone within 24 hours, and shall notify the NRC Uranium Recovery Branch Chief by
letter within 7 days from the time the confirmatic. i sample was taken. The letter shall
describe the excursion event, corrective actions taken, and results to date. An excursion is
considered contained when the concentrations of excursion indicators are below the
concentration levels defining an excursion for three consecutive 1-wk samples.
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UCLs for monitor wells established pnor to the issuance of the Performance Based License
Condition (PBLC) issued in December, 1996, are provided in table 5.26 for the Ingaray srte
and table 5.27 for the Christensen Ranch site in section 5.8.2.3 of the January 5, 19J,6,
LRA, as revised.

Written progress reports describing the status of the excursion shall be made on a quarterly
basis until the situation has been mitigated.

If an excursion cannot be retrieved within 60 days, the licensee must either cease Ixiviant
injection in the MU, or provide additional financial surety to cover the expected additional
cost of cleanup.

10. Soiution evaporation ponds at the Irigaray and Christensen Ranch sites shall have the
freeboard requirements specified in sections 4.2.2.1 and 4.2.1.1 of the approved LRA
respectively. Additionally, restoration ponds at the Irigaray site and permeate storage ponds
at the Christensen Ranch site shall have the freeboard requirements specified in
sections 4.2.2.2 and 4.2.1.2 of the approved LRA, respectively.

Additionally, the licensee shall, at all times, maintain sufficient reserve capacity in the
evaporation pond sy;stem to enable the transfer of the contents of a pond to other ponds. In
the event of a leak and subsequent transfer of liquid, the freeboard requirements shall be
suspended during the repair period. Freeboard requirements may also be suspended
temporarily in the event of heavy rains.

11. The licensee shall perform and document weekly visual inspections of the Irigaray and
Christensen Ranch evaporation pond embankments, fences, and liners, as well as
measurements of. pond freeboard and checks of the leak detection system. Anytime 6
vertical inches or more of fluid is in the leak detection system standpipes, it shall be
analyzed for chloride, conductivity, pH, and uranium. Should analyses inoicate that the
pond is leaking, the NRC Operations Center at (301) 951-0550 shall be notified by
telephone within 48 hr of verification and the pond level lowered by transferring its contents
into an alternate cell. Standpipe water quality samples shall be analyzed for the above
parameters once every 7 days during the leak period and once every 7 days for ;at least 2
weeks following repairs.

A written report shall be filed with the NRC within 30 days of first notifying the NRC that a
leak exists. This report shall include analytical data and describe the mitigative action and
results of that action.

Additionally, the licensee shall perform monthly checks of the Willow Creek R&D ponds
Anytime 12 inches or more of fluid is in the sumps, it shall be analyzed and reported as
discussed above.

12. All liquid effluents from process buildings and other process waste streams, with the
exception of sanitary wastes, shall be returned to the process circuit, discharged to the
solution evaporation ponds, or disposed of by a,)propriate NPDES permit.
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Additionally, the licensee is authorized to dispose of process solutions, injection bleed, and
restoration brine in the following wells:

COGEMA DW No. 1
Christensen 18-3
DW-1
DW-2

The licensee shall maintain a record of the volumes of solution disposed of in these wells
and submit it in the semiannual monitoring report.

13. The licensee shall maintain a log of all significant solution spills and notify the NRC
Operations Center at (301) 951-0550 by telephone within 48 hours of any failure which may
have a radiological impact on the environment, consistent with NRC' s Uranium Recovery
spill reporting guidance. Such notification shall be followed, within 7 days, by submittal of a
written report to the Chief, Uranium Recovery Branch, detailing the conditions leading to the
failure or potential failure, corrective actions taken, and results achieved. This requirement
is in addition to the reporting requirements in 10 CFR Part 40 and 10 CFR Part 20.

14. The licensee shall establish and conduct an effluent and environmental monitonng program
in accordance with the program presented in the approvedb LRA.

15. The licensee shall maintain effluent control systems as specified in section 4.0 of the
approved LRA with the following additions:

A. Operations shall immediately be suspended in the dry/pack area of the mill if any of
the emission control equipment for the yellowcake drying or packaging areas is not
operating within specifications for designed performance.

B. The licensee shall, during all periods of yellowcake drying operations, assure that the
scrubber is operating within the manufacturer's recommended ranges for water flow
and air pressure differential necessary to achieve design performance. This shall be
accomplished by either (1) performing and documenting checks of water flow and air
pressure differential approximately every 4 hours during operation, or (2) installing
instrumentation which will signal an audible alarm if either water flow or air pressure
differential fall below the manufacturer's recommended levels. If an audible alarm is
used, its operation shall be checked and documented daily.

C. Air pressure differential gauges for other emission control equipment shall be read
and the readings documented once per shift during operations.

16. The results of effluent and environmental monitoring described in section 5.8 of the
approved LRA shall be reported in accordance with 10 CFR Part 40, section 40.65, to the
NRC. The report shall also include injection rates, recovery rates, and injection manifold
pressures.

17. The licensee shall conduct groundwater restoration and postrestoration monitoring as
described in section 6.1 of the approved LRA. The goal of restoration shall be to return the
groundwater quality, on a production-unit average, to baseline concentrations. Changes to
groundwater restoration or postrestoration monitoring plans shall be requested, at least 2

80

IM _W -IMM,



months prior to groundwater restoration in a mining unit, in the form of a license
amendment.

18. The licensee shall conduct annual groundwater sampling and analysis for chloride and
conductivity from 517 and USMT Wells M-1, NM-3, M-4, SM-1, M-219, M-220, and M-221.

19. The licensee shall maintain an area within the restricted area boundary for the temporary
storage of contaminated materials. All contaminated wastes and evaporation pond
residues shall be disposed at radioactive waste disposal site licensed to accept 1 le.(20)
byproduct material.

20. Release of equipment or packages from the restricted area shp in accordance with
'Guidelines for Decontamination of Facilities and Equipment Pi ,o Release for
Unrestricted Use or Termination of Licenses for Byproduct, Sc ,;¢e, or Special Nuclear
Materials,' dated May 1987, or suitable alternative procedures approved by NRC prior to
any such release.

21. The licensee is authorized to dispose of byproduct material from the Irigaray and
Christensen Ranch facilities at a site licensed by the NRC or an Agreement State to receive
byproduct material. The licensee shall identify the disposal facility to the NRC in writing.
The licensee's approved waste disposal agreement must be maintained onsite. In the event
the agreement expires or is terminated, the licensee shall notify the NRC, within 7 working
days after the expiration date, and identify a new facility.

22. The licensee is authorized to receive contaminated prot_3ss equipment from licensed
uranium recovery operators. Records of all receipts shall be maintained.

23. The licensee is authorized to transfer source material to any facility licensed by the
Commission or an Agreement State to receive source material for purposes of drying or
storage. The licensee shall follow its Standard Operation Procedure No. E-1 1 in the event
of a transportation or storage accident.

24. The licensee shall submit a detailed decommissioning plan for the Irigaray or Christensen
Ranch facilities at least 12 months prior to planned shutdown of mining operations.

25. Before engaging in any activity not previously assessed by the NRC, the licensee shall
prepare and record an environmental evaluation of such activity. When the evaluation
indicates that such activity may result in significant adverse environmental impact that was
not previously assessed or that is greater than that previously assessed, the licensee shall
provide a written evaluation of such activities and obtain approval of the NRC in the form of
a license amendment.

26. The results of sampling, analyses, surveys and monitoring, the results of calibration of
equipment, reports on audits and inspections, all meetings and training courses required by
the likense and any subsequent reviews, invest'gations and corrective actions, shall be
documented. Unless otherwise specified in the NRC regulations, all such documentation
shall be maintained for a period of at least 5 years.

27. Prior to initiating vanadium separation processing, the licensee should assess the impacts
of that process. If those impacts are not within the scope of the impacts considered by
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NRC in the EA as part of the license renewal, the licensee should submit an amendment to
NRC for review and approval.

28. Prior to any developmental activity in the immediate vicinity of archaeological site 48CA533,
described in section 2.4 of the approved LRA, the licensee shall provide documentation of
its coordination with the State of Wyoming and the Bureau of Land Management to NRC. -

Before engaging in any developmental activity not previously assessed by NRC, the
licensee shall administer a cultural resource inventory. All disturbances associated with the
proposed development will be completed in compliance with the National Historic
Preservation Act of 1966 (as amended) and its implementing regulations (36 CFR Part
800), and the Archaeological Resources Prutection Act of 1979 (as amended) and its
implementing regulations (43 CFR Part 7).

In order to ensure that no unapproved disturbance of cultural resources occurs, any work
resulting in the discovery of previously unknown cultural artifacts shall cease. The artifacts
shall be inventoried and evaluated in accordance with 36 CFR Part 800, and no
disturbance shall occur until the licensee has received authorization from NRC to proceed.

29. The licensee should use its SOP PBLC-2, approved by NRC in December, 1996, including
the guidance for evaluating hydrologic connectivity between aquifers, in assessing the
potential startup of new MUs.

30. If evidence of the migratory bird and potentially endangered species, Mountain Plover, or its
nesting sites is found at the Irigaray or Christensen sites, the licensee shall consult with
the Fish and Wildlife Service before proceeding with development or ground disturbing
activity in that area.

31. The licensee shall incorporate the 517 and USMT sites into Production Unit 10 as described
in attachment 3 to its October 31, 1988, amendment application.

32. The licensee shall maintain an NRC-approved financial surety arrangement, consistent with
10 CFR Part 40, appendix A, criterion 9, adequate to cover the estimated costs, if
accomplished by a third party, for decommissioning and decontamination, offsite disposal
of radioactive solid process or evaporation pond residues, and groundwater restoration as
warranted. The surety shall also include the costs associated with all soil and water
sampling analyses necessary to confirm the accomplishment of decontamination. Within 3
mo of the NRC approval of a revised decommissioning plan, the licensee shall submit for
NRC review and approval, a proposed revision to the financial surety arrangement if
estimated costs in the newly approved decommissioning plan exceed the amount covered
in the existing financial surety. Annual updates to the surety amount, required by 10 CFR
Part 40, appendix A, criterion 9, shall be provided to the NRC by August 18 in each
successive year. Financial surety converge for the full amount of the NRC-approved
decommissioning cost estimate shall not lapse for any time period prior to license
termination.

Along with each proposed revision or annual update, the licensee shall submit supporting
documentation showing a breakdown of the costs and the basis for the cost estimates with
adjustments for inflation, maintenance of a minimum 15 percent contingency, changes in
engineering plans, activities performed, and any other conditions affecting estimated costs
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for site closure. The licensee shall also provide the NRC with copies of surety-related
correspondence submitted to the State, a copy of the State's surety review, and the final
approved surety arrangement. The licensee must also ensure that the surety, where
authorized to be held by the State, expressly identifies the NRC-related portion of the surety
and covers the cost of decommissioning and decontamination, offsite disposal, soil and
water sample analyses, and groundwater restoration associated with the site. The basis for
the cost estimate is the NRC-approved site closure plan or the NRC-approved revisions to
the plan. Reclamation/decommissioning plan, cost estimates, and annual updates should
follow the outline in the attachment to SUA-1341 entitled "Recommended Outline for Site
Specific Reclamation and Stabilization Cost Estimates."

The licensee's currently approved surety, irrevocable standby letter of credit issued by the
Credit Commercial de France of New York in favor of the State of Wyoming, shall be
continuously maintained in an amount no less than $14,673,542 for the purpose of
complying with 10 CFR part 40, appendix A, criterion 9, until a replacement is authorized by
both the State and the NRC.
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